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The Annual Tropical Cyclone Report is
prepared by the Staff of the Joint Typhoon
Warning Center (JTWC). JTWC is a combined
USAF/USN entity operating under the command
of the U. S. Naval Oceanography Command Cen-
ter, Guam. The senior Air Force Officer as-
signed is designated as Director, JTWC and is
responsible to the Commanding Officer, U.S.
Naval Oceanography Command Center, Guam for
the operation of the JTWC. The senior Naval
Officer of the JTWC is designated as the Dep-
uty Director/Operations Officer. The JTWC
was established by CINCPACFLT message 260208Z
April 1959 when directed by CrNCPAC message
230233Z April 1959. Its operation is guided
by the CINCPACINST 3140.1 (series).

The Naval Oceanography Command Center/
Joint Typhoon Warning Center, Guam has the
responsibility to:

1. Provide continuous meteoro-
logical watch of all tropical activity north
and south of the equator, west of the Date
line, and east of the African coast (JTWC
area of responsibility)for potential tropi-
cal cyclone development.

2. Provide warnings for all sig-
nificant tropical cyclones in the assigned
area of responsibility.

3. Determine tropical cyclone re-
connaissance requirements and assign prior-
ities.

4. Conduct an annual post-analysis
of all tropical cyclones occurring within the
JTWC area of responsibility and prepare an An-
nual Tropical Cyclone Report for issuance to
interested agencies. Only summaries and sta-
tistics for Northern Hemisphere tropical cy-
clones are included in this report.

5. Conduct tropical cyclone fore-
casting and detection research as practicable.

In the event of incapacitation of the
JTWC, the Alternate JTWC (AJTWC) assumes res-
ponsibility for issuing warnings. The U. S.
Naval Western Oceanography Center, Pearl Har-
bor, Hawaii is designated as the AJTWC. As-
sistance in determining tropical cyclone
reconnaissance requirements and in obtaining
reconnaissance data is provided by Detachment
4, 1st Weather Wing, Hickam AFB, Hawaii.

The meteorological services of the
United States are planning to implement the
metric system of measurement over the next
few years. Some civilian and military agen-
cies have started the education program by
showing the metric equivalents to current
units of measure. This Annual Tropical Cy-
clone Report includes metric equivalents to
most measures.

Unless otherwise stated, all satellite
data used in this report are Air Force Air
Weather Service data acquired by Air Force
Communications Command personnel and analy-
zed by satellite analysts at Det 1, lWW, CO-

located with the JTWC at Nimitz Hill, Guam;
Det 5, lWW, Clark Air Base, Philippines; Det
8. 30WS, Kadena Air Base, Japan; Det 15,
30WS, Osan Air Base, Korea; Det 4, lWW, Hick-
am Air Force Base, Hawaii; and Air Force
Global Weather Central, Offutt Air Force
Base, Nebraska. The Naval Oceanography Com-
mand Detachment, Diego Garcia, also provided
timely satellite position fixes for tropical
disturbances in the Arabian Sea and Bay of
Bengal.

The Staff of JTWC is indebted to Captain
Thomas R. Murray, USN and Captain Jesus B.
Tupaz, USN, for the many valuable suggestions
and comments provided during preparation of
the 1980 Annual Tropical Cyclone Report.

The staff of the Joint Typhoon Warning
Center wishes to thank the men and women of
the Fleet Air Photographic Laboratory, Naval
Air Station, Agana for their services in the
reproduction of the satellite data for this
report.

NOTE : Appendix 4 contains information
on how to obtain Dast issues of
the Annual Typhoo; Report.
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CHAPTER I - OPERATIONAL PROCEDURES

1. GENERAL d. SATELLITE RECONNAISSANCE:

Routine services provided by the Joint
Typhoon Warning Center (JTWC) include the
following: (1) Significant Tropical Weather
Advisories issued daily describing all tropi-
cal disturbances and their potential for fur-
ther development; (2) Tropical Cyclone Forma-
tion Alerts issued whenever interpretation of
satellite, synoptic and/or aircraft data in-
dicates likely formation of a significant
tropical cyclone; (3) Tropical Cyclone Warn-
ings issued four times daily for significant
tropical cyclones; and (4) Prognostic Rea-
soning messages issued twice daily for tropi-
cal storms and typhoons in the Pacific area.

JTWC responds to changing requirements
of activities serviced. Therefore, contents
of routine services are subject to change
from year to year usually as a result of de-
liberations at the Tropical Cyclone Confer-
ence.

2. DATA SOURCES

a. COMPUTER PRODUCTS:

The Naval Oceanography Command Cen-
ter (NAVOCEANCOMCEN) Guam provides computer-
ized meteorological/oceanographic products
for JTWC. In addition, the standard array of
synoptic-scale computer analyses and prognos-
tic charts are available from the Fleet Nu-
merical Oceanography Center (FLENUMOCEANCEN)
at Monterey, California. With the installa-
tion of the Naval Environmental Display Sta-
tions (NEDS) during 1978, L7TWCnow has very
timely access to FLENUMOCEANCEN products and
is able to more efficiently and effectively
use these products.

b. CONVENTIONAL DATA:

Conventional meteorological data are
defined as surface and upper-air observations
from island, ship and land stations plus wea-
ther observations from commercial and mili-
tary aircraft (AIREPS). Conventional data
charts are prepared daily at 00002 and 12002
for the surface/gradient, 700 mb, and 500 mb
levels. A chart of upper-air data is pre-
pared w~ichutili.zes 200 mb rawinsonde data,
AIREPS above 29,000 ft within 6 hours of the
00002 and 12002 synoptic times, and satellite
blow-off winds.

c. AIRCRAFT RECONNAISSANCE:

Aircraft weather reconnaissance data
are invaluable in the positioning of the cen-
ter of developing systems and essential for
the accurate determination of the eye/center
location, maximum intensity, minimum sea-
level pressure and radius of significant
winds exhibited by tropical cyclones. Winds
and pressure-height data at the 500 and/or
400 mb level, provided by reconnaissance
aircraft while enroute to, or returning from,
fix missions, are also used to supplement the
sparse data in the tropics and subtropics.
These data are plotted on large-scale sec-
tional charts for each mission flown. A com-
prehensive discussion of aircraft weather
reconnaissance is presented in Chapter II.

Meteorological satellite data from
the Defense Meteorological Satellite Program
(DNSP) and the National Oceanic and Atmo-
spheric Administration played a major role
in the early detection and tracking of trop-
ical cyclones in 1980. A discussion of this
role is presented in Chapter II.

e. RADAR RECONNAISSANCE

During 1980, as in recent years,
land radar coverage was utilized extensively
when available. Once a storm moved within
the range of a land radar site, reports were
usually received hourly. Use of radar dur-
ing 1980 is discussed in Chapter 11.

3. COMMUNICATIONS

a. JTWC currently has access to three
primary communications circuits.

(1) The Automated Digital Network
(AUTODIN) is used for dissemination of warn-
ings and other related bulletins to Depart-
ment of Defense installations. These mes-
sages are relayed for further transmission
over U. S. Navy Fleet Broadcastst U. S. Coast
Guard CW (continuous wave morse code) and
voice communications. Inbound message traf-
fic for JTWC is received via AUTODIN ad-
dressed to NAVOCEANCOMCEN GUAM.

(2) The Air Force Automated Weather
Network (AWN) provides weather data to JTWC
through a dedicated circuit from the Iiuto-
mated Digital weather Switch (ADWS) at Hickam
AFB, Hawaii. The ADWS selects and routes the
large volume of meteorological reports nec-
essary to satisfy JTWC requirements for the
right data at the right time. Weather bul-
letins prepared by JTWC are inserted into the
AWN circuit via the NEDS and the Nimitz Hill
Naval Telecommunication Center (NTCC) of the
Naval Communications Area Master Station
Western Pacific.

(3) The Naval Environmental Data
Network (NEDN) provides the communications
link with the computers at FLENUMOCEANCEN.
JTWC is able to both receive environmental
data from FLENUMOCEANCEN and access the com-
puters directly to run various programs.

b. Besides providing forecasters with
the ability to rapidly access computer pro-
ducts, the NEDS has become the backbone of
the JTWC communications system. The NEDS
has a direct interface with the AWN. Manual
insertion of paper tapes into the AWN by the
NTCC provides a backup AWN interface. AUTO-
DIN message tapes are prepared by JTWC per-
sonnel on the NEDS for insertion into the
AUTODIN circuit by NTCC. The NEDS is also
used by the Typhoon Duty Officer (TDo) to
request forecast aids which are processed
by the computers at FLENUMOCEANCEN Monterey
and transmitted back to the TDO over the
NEDN circuit.

1



4.ANALYSES 6. FORECASTING PROCEDURES

A composite surface/gradient level (3000
ft) manual analysis is accomplished on the
00002 and 12002 conventional data. Analysis
of the wind field using streamlines is
stressed for tropical and subtropical re-
gions. Analysis of the pressure field is
stressed for higher latitudes and in the
vicinity of tropical cyclones.

Manual analysis of the 500 mb level is
accomplished on the 00002 and 12002 data. Al-
though the analysis of the 500 mb height
field is important, knowledge of the wind
field to more clearly delineate steering cur-
rents is equally important.

A composite upper-tropospheric manual
analysis, utilizing rawinsonde data from
300 mb through 100 mb, wind directions ex-
tracted from satellite data by Det 1, lww
and AIREPS (plus or minus 6 hours) at or
above 29,000 feet is accomplished on 00002
and 12002 data daily. Wind and height data
are used to arrive at a representative anal-
ysis of tropical cyclone outflow patterns,
of steering currents and of areas that may
indicate tropical cyclone intensity change.
All charts are hand plotted over areas of
tropical cyclone activity to provide all
available data as soon as possible to the
TDO . These charts are augmented by the com-
puter-plotted charts for the final analyses.

Additional sectional charts at interme-
diate synoptic times and auxiliary charts
such as station-time plot diagrams and pres-
sure-change charts are also analyzed during
periods of significant tropical cyclone acti-
vity.

5. FORECAST AIDS

a. CLIMATOLOGY:

Climatological publications utilized
during the 1980 typhoon season include previ-
ous JTWC Annual Typhoon Reports and climatic
publications from local sources, Naval Envi-
ronmental Prediction P.esearchFacility, Naval
Postgraduate School, Air Weather Service,
First Weather Wing and Chanute Technical
Training Center. Publications from other Air
Force and Navy activities, various universi-
ties and foreign countries are also used by
the JTWC.

b. OBJECTIVE TECHNIQUES:

The following objective techniques
were employed in tropical cyclone forecasting
during 1980. A description of these techni-
ques is presented in Chapter IV.

(1) 12 HR EXTRAPOLATION

(2) CLIMATOLOGY

(3) HPAC (Combined extrapolation
and climatology)

(4) !rrI$L CYCLONE MODEL (Oy-

(5) CYCLOPS (Steering)

a. INITIALIZATION:

In the preparation of each warning,
the actual surface location (fix) of the
tropical cyclone eye/center just prior to
(within three hours of) warning time is of
prime importance. JTWC uses the Selective
Reconnaissance Program (SRP) to levy an op-
timum mix of aircraft, satellite and radar
resources to obtain fix information. When
tropical cyclones are either poorly defined
or the actual surface location cannot be de-
termined, or when conflicting fix information
is received, the “best estimate” of the sur-
face location is subjectively determined from
the analysis of all available data. If fix
data are not available due to reconnaissance
platform malfunctions or communication prob-
lems, synoptic data or extrapolation from pre
vious fixes are used. The initial forecast
(warning time) position is then obtained by
extrapolation using the current fix and a
“best track” of the cyclone movement to date.

b. TRACK FORECASTING:

h initial forecast track is devel-
oped based on the.previous forecast and the
objective techniques. This initial track is
subjectivelymodified based on the following:

(1) The prospects for recurvature
are evaluated. This evaluation is based pri-
marily on present and forecast positions and
amplitude of middle tropospheric mid-lati-
tude troughs from the latest 500 mb analysis
and numerical prognoses.

(2) Determination of steering level
is partly influenced by maturity and vertical
extent of the system. For mature cyclones
located south of the 500 mh subtropicalridg~
forecast changes in speed of movement are
closely correlated with forecast changes in
the intensity of the ridge. When steering
currents are very weak, the tendency for cy-
clones to move northward due to their inter-
nal forces is an important consideration.

(3) The proximity of the tropical
cyclone to other tropical cyclones is eval-
uated to determine if there is a possibility
of Fujiwhara interaction.

(4) Over the 12- to 72-hr forecast
spectrum, speed of movement during the early
timeframe is biased toward persistence (12-
hr extrapolation), while that near the end of
the timeframe is biased towards objective
techniques and climatology.

(5) A final check is made against
climatology to determine the likelihood of
the forecast track. If the forecast deviates
greatly from climatology, the forecast ra-
tionale is reappraised and the track adjusted
as necessary.

c. INTENSITY FORECASTING:

In forecasting intensity, heavy re-
liance is placed on aircraft reconnaissance
reports, the Dvorak satellite interpretation
model, wind and pressure data from ships and
land stations in the vicinity of the cyclone,
and the objective techniques. Additional

(6) TYAN78 (Analog)
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considerations are the position and intensity
of the tropical upper-tropospheric trough
(TUTT), extent and intensity of upper-level
outflow, sea-surface temperature, terrain in-
fluences, speed of movement and proximity to
an extratropical environment.

7. WARNINGS

Tropical cyclone waraings are issued when
a definite closed circulation is evident and
maximum sustained wind speeds are forecast to
increase to 34 or more knots within 48 hours,
or the cyclone is in such a position that
life or property may be endangered within 72
hours. Warnings are also issued in other
situations if it is determined that there is
a need to alert military and civil interests
to conditions which may become hazardous in
a short period of time. Each tropical cy-
clone warning is numbered sequentially and
includes the initial warning time, eye/center
position, intensity, the radial extent of 30,
50 and 100 knot surface winds (when applica-
ble) , the levied reconnaissance platform used,
the instantaneous speed and direction ofmove-
ment of the cyclone’s surface center at warn-
ing time and the forecast information. The
forecast intervals for all tropical cyclones,
regardless of intensity, are 12, 24, 48, and
72 hr. Warnings within the JTWC North Paci-
fic area are issued within two hours of 00002
06002, 12002 and 18002 with the constraint
that two consecutive warnings may not be more
than seven hours apart. Warnings in the JTWC
North Indian Ocean area are issued within two
hours of 02002, 08002, 14002, and 20002 with
the constraint that two consecutive warnings
may not be more than seven hours apart. These
variable warning times allow for maximum use
of all available reconnaissance platforms and
more effectively distributes the workload in
multiple cyclone situations. If warnings are
discontinued and a cyclone reintensifies,
warnings are numbered consecutively from the
last warning issued. Warning forecast posi-
tions are verified against the corresponding
post-analysis “best track” positions. A sum-
mary of the verification results from 1980 is
presented in Chapter IV.

Beginning on 1 January 1980, JTWC com-
menced issuing tropical cyclone warnings in
an ADP (Automatic Data Processing) format.
The new format allows commands with ADP
equipment to enter tropical cyclone warning
data directly into ADP equipment data bases.
The new format also possesses readability_for
users without ADP equipment.

8. PROGNOSTIC REASONING MESSAGE

In the North Pacific area, prognostic
reasoning messages are transmitted based on
the 00002 and 12002 warnings or whenever the
previous reasoning is no longer valid. This
plain language message is intended to pro-
vide users with the reasoning behind the
latest JTWC forecast. Prognostic reasoning
messages are not normally prepared for tropi-
cal depressions nor for cyclones in the North
Indian Ocean area.

and less than 150 nm, respectively, and that
the 48-hour error would be less than 200 nm
and less than 300 nm, respectively. These
probabilities were based on objective data
from error analysis studies of past cyclones
and were a function of latitude, longitude,
storm intensity, organization and the number
of western Pacific cyclones in existence.

Prognostic reasoning information appli-
cable to all custcners is provided in the
remarks section of warnings when significant
forecast changes are made or when deemed
appropriate by the TDO.

9. SIGNIFICANT TROPICAL WEATHER ADVISORY

This plain language message, summarizing
significant weather in the JTWC area of re-
sponsibility, north of the equator, is issued
by 06002 daily. It contains a detailed, non-
technical description of all significant
tropical disturbances and the JTWCevaluation
of potential for significant tropical cyclone
development within the 24-hour forecast
period.

10. TROPICAL CYCLONE FORMATION ALERT

Alerts are issued whenever interpreta-
tion of satellite and other meteorological
data indicates significant tropical cyclone
formation is likely. These alerts will
specify a valid period not to exceed 24hour6
and must either be cancelled, reissued or
superseded by a warning prior to expiration
of the valid period.

For the 1980 season, JTWC included con-
fidence statements for the 24- and 48*hour
forecasts. The confidence values were per-
centage probabilities that the 24-hour fore-
cast position error would be less than 100 nm

3



CHAPTER II - RECONNAISSANCE AND FIXES

1. GENERAL

The Joint Typhoon Warning Center depends
on reconnaissance to provide necessary, ac-
curate, and timely meteorological informa-
tion in support of each warning. JTWC
relies primarily on three sources of recon-
naissance: aircraft, satellite, and radar.
Optimum utilization of all available recon-
naissance resources is obtained through use
of the Selective Reconnaissance Progr-m (sRF),
whereby various factors are considered in
selecting a specific reconnaissance platform
for each warning. These factors include:
cyclone location and intensity, reconnais-
sance platform capabilities and limitations,
and the cyclone’s threat to life/property
afloat and ashore. A summary of reconnais-
sance fixes received during 1980 is included
in Section 6.

2. RECONNAISSANCE AVAILABILITY

a. Aircraft:

Aircraft weather reconnaissance is
performed in the JTWC area of responsibility
by the 54th Weather Reconnaissance Squadron
(54 WRS). The squadron, presently equipped
with six WC-130 aircraft, is located at
Andersen Air Force Base, Guam. From July
through October, augmentation by the 53rd
WRS at Keesler Air Force Base, Mississippi
brings the total number of available aircraft
to nine. The JTWC reconnaissance require-
ments are provided daily throughout the year
to the Tropical Cyclone Aircraft Reconnais-
sance Coordinator (TCARC). These require-
ments include area(s) to be investigated,
tropical cyclone(s) to be fixed, fix times,
and forecast positions of fixes. The follow-
ing priorities are utilized in acquiring
meteorological data from aircraft. satellite.
and land-~ased radar in accordance with
CINCPACINST 3140.lN:

“(l) Investigative flights and vor-
tex or center fixes for each scheduled warn-
ing in the Pacific area of responsibility.
One aircraft fix per day of each cyclone of
tropical storm or typhoon intensity is
desirable.

(2) Supplementary fixes.

(3) Synoptic data acquisition.”

As in previous years, aircraft,recon-
naissance provided direct measurements of
height, temperature, flight-level winds, sea
level pressure, estimated surface winds (when
observable) , and numerous additional para-
meters. The meteorological data are gathered
by the Aerial Reconnaissance Weather Officers
(ARWO) and dropsonde operators of Detachment
4, Hq AWS who fly with the 54th. These data
provide the Typhoon Duty Officer (TDO) indi-

cations of changing cyclone characteristics,
radius of cyclone associated winds, and pre-
sent cyclone position and intensity. Another
important aspect of these data is their avail-
ability for research in tropical cyclone
analysis and forecasting.

b. Satellite

Satellite fixes from USAF ground
sites and USN ships provide day and night
coverage in the JTWC area of responsibility.
Interpretation of this satellite imagery pro-
vides cyclone positions and estimates of
storm intensities through the Dvorak tech-
nique (for daytime passes) .

Detachment 1, 1st Weather Wing, which
receives and processes polar orbiting satel-
lite data, is the primary fix site for the
western North Pacific. Satellite fix posi-
tions received at JTWC from the Air Force
Global Weather Central (AFGWC), Offutt Air
Force Base, Nebraska and the Naval Oceano-
graphy Command Detachment at Deigo Garcia
were the major sources of satellite data for
the Indian Ocean. GOES fixes were also pro-
vl~ed by the National Environmental .%tel-
lite’Service, Honolulu, Hawaii for tropical
cyclones near the dateline.

c. Radar

Land radar provides positioning data
on well developed cyclones when in proximity
(usually within 175 nm (324 km) of the radar
site) of the Republic of the Philippines,
Taiwan, Hong Kong, Japan, the Republic of
Korea, Kwajalein, and Guam.

d. Synoptic

In 1980, the JTWC also determined
tropical cyclone positions based on the
analysis of the surface/gradient level syn-
optic data. These positions were helpful
in situations where the vertical structure
of the tropical cyclone was weak or accurate
surface positions from aircraft were not
available due to flight restrictions.

3. AIRCRAFT RECONNAISSANCE SUMMARY

During the 1980 tropical season, the
JTWC levied 213 six-hourly vortex fixes and
65 investigative missions. In addition to
the levied vortex fixes, 133 supplemental
fixes were also obtained. The number of
levied investigative missions has increased
steadily over the past five years in re-
sponse to JTWC’S increased efforts to detect
initial tropical cyclone development. The
average vector error for all aircraft fixes
received at the JTWC during 1980 was 17 nm
(31 km).

Aircraft reconnaissance effectiveness is
summarized in Table 2-1 using the criteria
as set forth in CINCPACINST 3110.lN.
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TA8LS 2-1. AIRCSAFTRECONNAISSANCEEFFEcTIVENESS

EFFECTIVENESS NUMBEROF PERCENT
LEVIEDFIXES

COMPLETEDON TIMS 190 89.2
EARLY j 2.3
LATE 14 6.6
MISSED 4 1.9

TOTAL 213 100.0

LSVIED VS. MISSED FIXES

LSVIED MIssED PERCENT

AVERAGE 1965-1970 507 10 2.0
1971 802 61 7.6
1972 624 126 20.2
1973 22-1 13 5.7
1974 358 30 8.4
1975 217 7 3.2
1976 317 11 3.5
1977 203 3 ‘1.5
1978 290 2 0.7
1979 289 14 4.8
1980 213 4 1.9

4. SATELLITE RECONNAISSANCE SUMMARY

The Air Force provides satellite recon-
naissance support to JTWC using imagery data
from DMSP and NOAA polar-orbiting spacecraft.
The NOAA imagery processing capability was
new for DMSP tactical site operations during
1980. Western North Pacific DMSP tactical
sites received this additional capability in
February 1980 in sufficient time for the
Northern Hemisphere tropical cyclone season.

The DMSP cyclone surveillance network
consists of both tactical and centralized
facilities. Tactical DMSP sites are located
at Nimitz Hill, Guam; Clark AB, Philippines;
Kadena AB, Japan; Osan AS, Korea; and Hickam
AFB, Hawaii. These sites provide a combined
coverage that covers the JTWC area of ~es-
ponsibility in the western North Pacifxc from
near the dateline westward to the Malay Pen-
insula. An important addition in 1980 was
the Navy tactical site at Diego Garcia. Un-
like the DMSP sites, Diego Garcia can process
only NOAA polar-orbiting meteorological space-
craft. However, the unique coverage of this
site, located in the central South Indian
Ocean, greatly expanded the satellite recon-
naissance networkas coverage of this vi5al
area. Prior to 1980, the JTWC had to depend
entirely on the Air Force Global Weather Cen-
tral (AFGWC) for all Indian Ocean cyclone re-
connaissance.

AFGWC is the centralized member of the
satellite cyclone surveillance network. Lo-
cated at Offutt APB, Nebraska, AFGWC has the
capability to process the daily worldwide
coverage of two polar-orbiting spacecraft,
whether DMSP or NOAA. This enables AFGWC to
provide coverage four times daily over the
entire JTWC area of responsibility. Imagery

processed at AFGWC is recorded on-board the
spacecraft as it passes over the earth. Later,
these data are downlinked to AFGWC via a net-
work of command/readout sites and communica-
tions satellites. This enables AFGWC to
obtain the coverage necessary to fix all
cyclones of interest to JTWC. AFGWC has the
primary responsibility to provide cyclone
surveillance over the entire Indian Ocean, a
small portion of the western North Pacific
near the dateline, as well as the South Paci-
fic from the dateline westward to the Indian
Ocean. Additionally, AFGWC can be tasked to
provide storm positions in the western North
Pacific as backup to the tactical site cover-
age routinely available in this region.

The thread that tics the network together
is Det 1, lww colocated with JTWC atop Nimitz
Hill, Guam. Based on available satellite
coverage, Det 1 coordinates satellite recon-
naissance requirements with JT.WCand tasks
the individual network sites for the neces-
sary storm fixes. The tasking concept is to
position every cyclone or disturbance once
from each satellite pass that covers the cy-
clone. Further, when a satellite position
is required as the basis for a warning, called
a levied fix, a dual-site tasking concept is
applied. Under this concept, two sites are
tasked to fix the cyclone off the same satel-
lite pass. This provides the necessary re-
dundancy to virtually guarantee JTWC a
successful satellite fix of the cyclone.
Using this dual-site concept, the satellite
reconnaissance network was able to meet
percent of JTWC’S levied satellite fix re-
quirements. This year, dual-site tasking was
extended to most of the Indian Ocean with the
addition of the Navy site at Diego Garcia to
the tactical site network. Previously, dual-
site tasking was available only in the western
North Pacific.

The network provides JTWC with several
products and services. The main service is
one of surveillance. With the exception of
Osan, each site reviews its daily coverage
for any indications of development. If an
area chows indications of development, JTWC
is notified. Once JTWC issues either an
alert or warning, the network is tasked to
provide three products: cyclone positions,
cyclone intensity estimates, and 24-hour cy-
clone intensity forecasts. Satellite cy-
clone positions are assigned position code
numbers (PCN) depending on the availability
of geography for precise gridding and the
degree of organization of the cyclone’s cir-
culation center (Table 2-2). During 1980,
the network provided JTWC with 1327 satellite
fixes of tropical cyclones. A comparison of
those fixes &ade on-numbered trowi;al cv-
clones with their corresponding >TWC be~t

TABLE 2-2. POSITION CODE NUMEERS

PCN METHOD OF CENTER DETERMINATION/GRIDDIN(—

1 EYE/GEOGRAPHY
2 EYE/EPHEWR15
3 WELL DEFINED CC/GEOGRAPHY
4 WELL DEFINED CC/EPHENERIS
5 POORLY DEFINED CC/GEOGRAPHY
6 POORLY DEFINED CC/EPHEMERIS

CC=Circulation Center
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TASLE 2-3. MEAN DEVIATIONS (NM) OF Ef4SP,NOAA6 , AND TIROSN

PCN

1
2
3
4
5
6

l&2
3&4
5&6

DERIVED TROpICAL CyCLONE PosiTIoNsFROM .7TwcBEsT
TRACK POSITIONS. NOMBER OF CASES IN PAF.ENTHESIS.

WSSTPAC WESTPAC INDIAN OCSAN
1974-1979 AVERAGE 1980

(ALL SITES)
1980

(ALL SITES) (ALL SITES)

13.5 (193) 12.2 ( 76)
18.4 ( 67) 16.2 ( 13)
20.6 (282) 20.4 (153)
25.0 ( 96) 12.9 ( 11)
37.3 (407) 39.2 (318) 35.7 ( 8)
46.4 [197) 33.3 ( 81) 44.6 (12)

14.8 [260) 12.8 ( 89)
21.4 (378) 19.9 (164)
40.3 (604) 38.0 (399) 41.0 (20)

track wositions is shown in Table 2-3. Es- craft became available this year . At the
timatei of the cyclone’s current intensity
and a 24-hour intensity forecast are made .
once each day by applying the Dvorak tech-
nique (NOAA Technical Memorandum NESS 45 as
revised) to daylight visual data. Figure 2-1
compares these current intensity and fore-
cast intensities with the observed cyclone
intensities for the 1980 storm season. Sat-
ellite-derived cyclone positions, intensity
estimates, and intensity forecasts constitute
the satellite portion of the JTWC forecast
data base.

The avai~ability of polar-orbiting mete-
orological satellites declined during the
year as spacecraft failures plagued the net-
work. Two scheduled launches, one DMSP and
one NOAA, encountered launch vehicle problems
that resulted in the failure of the platforms
to achieve orbit. Therefore, no new space-

first of the year, three spa~ecraft were
fully operational: DMSP FTV 13536 (F-2) in
a mid-morning orbit, NOAA-6 in a sunrise or-
bit, and TIROS-N in a mid-afternoon orbit.
Further, the DMSP spacecraft FTV 15539 (F-4)
was operational for late morning passes only.
Subsequent failures rapidly decimated these
ranks. TIROS-N first failed in late January,
was recovered in February, but failed for
good in early November. However, TIROS-N
was operational for most of the Northern
Hemisphere tropical cyclone season. F-2
failed in February and F-4 failed in August.
F-3 (FTV 14537) failed initially in December
1979 but was partially recovered in April
1980. While F-3’scoverage was limited to the
center 50 percent of the visual imagery only,
its ascending (daylight) coverage was fully
incorporated into surveillance network oper-
ations, particularly to support the JTWC

C18 I

1 2 3 4 5 6 7 8

Clm ESTIMATES (T-NUMEER)

FIGURE2-1. DVORAKCwLILw.tlntetidg [Cl]wuma andFowwt TnteNA.@ (F71PJVUVM
60Z 19~0(l16c.aAe.5].Comptioti azemo.deaga.h.tthe bed .tzackintwtiy vtiti,
in which.ttwC1’bWJW tieda.t?ongwitha.imt.a&mmonnLIAMNce L-LU2Zto de,teminetic
bathaclz in-tetii,tiu.[Shewchukcwfwti, 19~o)
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OOOOZ warning. Therefore, by the end of the
season, the only fully operational polar-
orbiting spacecraft was NOAA-6.

Besides fixes from the network, JTWC also
received satellite-derived cyclone positions
from several secondary sources during 1980.
These included: the Naval Oceanography Com-
mand Detachment (NOCD) Cubi Pointr Philip-
pines; U. S. Navy ships equipped for direct
readout; the National Environmental Satel-
lite Service (NESS) using NOAA and GOES data
and the Naval Polar Oceanography Center,
Suitland, Maryland using stored-DMSP and
NOAA data. Fixes from these secondary
sources are not included in the network
statistics.

5. RADAR RECONNAISSANCE SUMMARY

Ten of the 28 significant tropical
cyclones occurring over the western North
Pacific during 1980 passed within range of
land based radars with sufficient cloud
pattern organization to be fixed. The
hourly and oftentimes, half-hourly land
radar fixes that were obtained and trans-
mitted to JTWC totaled 413.

The WMO radar code defines three cate-
gories of accuracy: good (within 10 km
(5.4 rim)),fair within 10-30 km (5.4-16.2
rim)),and poor (within 30-50 km (16.2-27
m)). This year, 413 radar fixes were
coded in this manner; 147 werp good, 153
fair, and 113 poor. Compared to the JTWC
best track, the mean vector deviation for
land radar sites was 15 nm (.28km). Ex-
cellent support through timely and accurate
radar fix positioning allowed JTWC to track
and forecast tropical cyclone movement
through even the most difficult and erratic
tracks.

The 54 WRS made 2 radar center fixes
from their wC-130 aircraft when actual trop-
ical cylone penetration was restricted. No
radar fixes were received on Indian Ocean
tropical cyclones.

6.TROPICALCYCLONE FIX DATA

A total of 2134 fixes on 28 northwest
Pacific tropical cyclones and 35 fixes on
2 northern Indian Ocean tropical cyclones
were received at JTWC. Table 2-4, Fix Plat-
form Summary, delineates the number of fixes
per platform for each individual tropical
cyclone. Season totals and percentages are
also indicated.

Annex A includes individual fix data for
each tropical cyclone. Fix data are divided
into four categories: Satellite, Aircraft,
Radar, and Synoptic. Those fixes labelled
with an asterisk (*) were determined to be
unrepresentative of the surface center and
were not used in determining the best tracks.
Within each category, tliefirst three columns
are as follows:

FIX NO. - Sequential fix number

TIME (Z) - GMT time in day, hours and
minutes

FIX POSITION - Latitude and longitude to
the nearest tenth of a degree

Depending upon the category, the remainder
of the format varies as follows:

a. Satellite

(1) ACCRY - Position Code Number
(PCN) is-used to indicate the accuracy of the
fix position. A “i” indicates relatively
high accuracy and a “6” relatively low ac-
curacy.

Wxmrcm, CYCLONE
Imm, *m

w,..

~D ‘
MSLP

(m’PaclF1c)

, ,.. ,5

T 1.5
T 2.0
T 2.5
T 1.0
T ,.5
T 4.0
T 4.5
T 5.”
T 5.5
T 6.0
T 6.5

T 7.0
T 7.5

45
5s
65

;;
102
115
127

la
, .5

1003
99:

99<
9a&
981
973
964
954
942
929

915
900...

..” . . S*,

(2) DVORAK CODE - Intensity evalua
tion and trend utilizing visual satellite
data. (For specifics, refer to NOAA ‘TM;
NESS-45)(wle 2-5). .

EXAMPLE: T5/6MlNUS/Wl.5/24hm.

(3) SAT - Specific satellite used
for fix position (DM.5P37 or 39, TIROS-N,
NOAA6, Other, or Geostationary Operational
Environmental Satellite (GOES, 135w)).

(4) COMMENTS - For explanation of
abbreviations,see Appendix.

(5) SITE - ICAO call sign of the
specific satellite tracking station.

b. Aircraft

(1) FLT LVL - The constant pressure
surface level, in mb, maintained during the
penetration. Seven hundred mb is the normal
level flown in developed cyclones due to tur-
bulence factors. Low-level missions are
flown at 1500 ft.

(2) 700 MB HGT - Minimum height of
the 700 mb pressure surface within the vortex
recorded in meters.

7



TABLE 2-4 FIX SUMMARYFOR 1980

FIX SUMNARY

OItIsR
AIRCSAFT ~ NOAA6 TIROS-N GOSS3 SAT——

WESTERNPACIFIC

TD 01
TS CASMEN
TY SOM
TY ELLEN
TS FORREST
TS GEA!XIA
TS HESBERT
TS IOA
TY JOE
To 10
ST XIN
TY LEX
TY MARGE
TD 14
TY NoWS
TD 16
TY ORUiID
TY ROTH
TY PEACY
TY SPERAY
TS THSL!4A
T-fVSRNON
ST WYNNE
TS ALEX
TY BETTY
TS CARY
TY DINAR
TS ED

9

24
25
19
2
4
12
13

23
21
9
1
12
3

13

13
10
8
18
51
6
36
3
15
16

16
4
34
26
15
5
15
20
13
4
16
22
5
1
2
1
1

3
1

4
3

3

12
10
27
19
14
9
12
12
11
6
16
21
15
4
14
8
12
7
12
16
8
15
26
10
26
7
8
15

3
2
2
1
3

5
2

3
1
3
3
12
3
10
5
13
3
8
2
14

4
7

15
14
20
33
25
1s
11
27
13
21
9
21
29
24
11
21
7
21
13
17
20
22
30
51
14
51
17
30
27

-----------------------------------------------------------------------------------------

RADAN SYNOPTIC =

7*

3

41

51
1
43
10

195

46

17

5

7
5

2
3

2

3

56
52
120
97
74
37
63
62
65
22
79
94
56
20
102
22
108
28
101
60
46
69
340
30
166
34
70
61

.-- —---- —----------------------

TOTAL 366 214 372 109 15 617 414 27 2134

% OF TorAL
NO. OF FIXES 17.1 10.0 17.4 5.1 .7 29.0 19.4 1.3 100

* INCLOOES2 AIRCRAFTRADARFIXSS

NOAA6 IX(WSR SYNOPTIC TCYTAL

INDIANCC!EAN

TC 23-I3O 12
TC 27-80

12
11 22 2 35

----------------------------------------------------------------------------------------------------------------------------

TOTAL 23 22 2 47

% OF TOTAL
No. OF FIXES 48.9 46,8 4.3 100
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(3) OBS MSLP - If the surface cen-
ter can be visually detected (e.g., in the
eye), the minimum sea level pressure is ob-
tained by a dropsonde released above the sur-
Eace vortex center. If the fix is made at
the 15C0-foot level, the sea level pressure is
extrapolated from that level.

(4) ~X-SFC-WND - The maximum sur-
face wind (knots) is an estimate made by the
ARWO based on sea state. This observation is
limited to the region of the flight path an2
may not be representative of the entire cy-
clone. Availability of data is also depen-
dent upon the absence of undercast conditions
and the presence of adequate illumination.
The positions of the maximum flight level
wind and the maximum observed surface wind do
not necessarily coincide.

(5) MAX-FLT-LVL-WND - Wind speed
(knots) at flight level is measured by the
AN/APN 147 doppler radar system aboard the
WC-130 aircraft. Values entered in this cat-
egory represent the maximum wind measured
prior to obtaining a scheduled fix. This
measurement may not represenk the maximum
flight level wind associated with the trop-
ical cyclone because the aircraft only sam-
ples those portions of the tropical cyclone
along the flight path. In most instances,
the flight path is through the weak sector of
the cyclone. In areas of heavy rainfall, the
doppler radar may track energy reflected from
precipitation rather than from the sea sur-
face, thus, preventing accurate wind speed
measurement. In obvious cases, such errone-
ous wind data will not be reported. In addi-
tion, the doppler radar system on the WC-130
restricts wind measurements to drift angles
less than or equal to 27 degrees if the wind
is normal to the aircraft beading.

(6) ACCRY - Fix position accuracy.
Both navigational (OMEGA and LORAN) and me-
teorological (by the ARWO) estimates are
given in nautical miles.

(7) EYE SHAPE - Geometrical repre-
sentation of the eye based on the aircraft
radar presentation. The eye shape is re-
ported only if the center is 50% or more

surrounded by wall cloud.

(8) EYE DIAM/ORIENTATION - Diameter
of the eye in nautical miles. In case of an
elliptical eye, the lengths of the major and
minor axes and the orientation of the major
axis are respectively listed. In the case of
concentric eye walls, both diameters are
listed.

c. Radar

(1) RADAR - Specific type of plat-
form utilized for fix (land radar site,
aircraft, or ship).

(2) ACCRY - Accuracy of fix position
(good, fair, or poor) as given in the WMO
ground radar weather observation code (FM20-
...
v) .

(3) EYE SHAPE - Geometrical repre-
sentation of the eye given in plain language
(circular, elliptical, etc.).

(4) EYE DIAN - Diameter of eye given
in kilometers.

(5) RADOB CODE - Taken directly from
WMO ground weather radar observation code
FM20-V. The first group specifies the vor-
tex parameters, while the second Froup de-
scribes the movement of the vortex center.

(6) RADAR POSITION - Latitude and
longitude of tracking station given in
tenths of a degree.

(7) SITE - WMO station number of the
specific tracking station.

d. Synoptic

(1) INTENSITY ESTIMATE - TDO’S anal-
ysis of low-level synoptic data to determine
a CYClOne’s maXimUM sustained surface wind
(knots).

(2) NEAREST DATA - Accuracy of fix
based on distance (nautical miles) from the
fix position to the nearest synoptic report
or to the average distance of reports in data
sparse cases.

9



CHAPTER ~ - SUMMARY OF TROPICAL CYCLONES

1.WESTERN NORTH PACIFIC TROPICAL CYCLONES ical cyclones that developed to typhoon (TY)
intensity, only 2 reached the 130 kt (67 m/

During 1980, the western North Pacific
experienced the second consecutive year of
below normal tropical cyclone activity.
Twen~y-eight tropical cyclones occurred
during both 1979 and 1980 as compared to
the~average annual total of about 33. Four

1
si nificant tropical cyclones failed to de-
ve,op beyond the tropical depression (TD)
stage and nine tropical storms (TS) failed
~ reach typhoon intensity. Of the 15 trop-

/

see) intensity necessary to be classified
as super typhoons (ST). Tropical cyclones
reaching tropical storm intensity or greater
are assigned names in alphabetical order
from a list of alternating male/female names
found in CINPACINST 3140.1 CH-2. Diffferent
lists of alternating male/female names are
tisedfor eastern and central North Pacific
and North Atlantic cyclones. Each tropical
cyclone’s maximum surface winds (NAX SFC
WND) , in knots, and minimum observed sea

TA8LE 3-1 WESTERN NORTH PACIFIC

1980 SIGNIFICANT TROPICAL CYCLONES

CAWNDAR MAX MIN NUNSER
PERIOD DAYS OF SFC OBS OF DISTANCE

CYCLONE TYPE NAME OF WARNING WASNING wmo (KT) WARNINGS~— —— TRAVSLLED(NM)

01 TD TD-01 20 MAR-24 - 5 30 1000 17 2439

02 TS CARWSN 05 APR-08 APR 4 60 980 9 1179

03 TY MM 09 MAY-19 NAY 11 90 956 42 1938

04 TY ELLEN 13 nAY-21 NAY 9 110 931 34 2423

05 TS FORPJZST 20 NAY-26 MAY -) 55 990 26 2451

06 TS GEORGIA 21 MAY-24 MAY 4 55 985 12 993

07 TS HERBERT 24 JoN-28 ~ 5 50 9s0 15 2521

08 TS IDA 06 w1l m 6 60 980 23 1527

09 TY JOE 17 JUL-23 JOL 7 105 940 25 2541

10 TD TD-10 17 JOL-19 JUL 3 30 1000 7 1007

11 ST KIM 20 JUL-27 JUL 8 130 908 29 2661

12 TY LEx 29 JUIr07 AUG 10 80 962 36 1810

13 TY MARGE 08 AUG-15 AUG 8 110 944 31 1980

14 TD To-14 15 AUG-16 AuG 2 20 1003 7 229

15 TY NO~S 24 AuG28 AUG 5 90 950 20 1710

16 TD TO-16 04 SEP-06 SEP 3 25 1002 8 776

17 T-Y OR(XID 07 SEP-11 SEP 5 85 958 19 2043

18 TY m 14 SET-16 SEP 3 65 975 13 60

19 TY PERCY 14 SEP-19 SEP 6 125 919 20 1260

20 TY SPERRY 15 SEP-20 SEP 6 65 987 22 2624

21 TS THEIMA 26 SEP-30 SEP 5 55 982 16 1681

22 TY VERNON 27 SSP-03 OCT 7 105 935 25 2141

23 ST WYwNE 04 02T-14 CXT 11 150 S90 44 3728

24 TS ALEx 12 DCT-14 CX!T 3 35 999 8 1844

25 TY BETTY 29 OCT-07 NOV 10 120 928 39 3228

26 TS CARY 29 OCT-O1 NOV 4 40 998 14 1068

27 TY DINAH 21 NOV-25 NOV 5 100 941 “ 17 3530

28 TS ED 16 DEC-21DEC 6 50 988 20 815

1980 TOTALS 128* 598

● OVERLAPPING DAYS INCLUDED ONLY ONCB IN SW.
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level pressure (MIN OBS SLP), in millibars, Table 3-2 provides further information
were obtained from best estimates based on on the monthly distribution of tropical cy-
an available data. The distance travelled, clones and statistics on Tropical Cyclone
in nautical miles, was calculated from the Formation Alerts and Warnings.
JTWC official best track (see Annex A).

The number
of warning days decreased from 149 to 128
from 1979 to 1980.

.:

TASLE3-2.

1980SIGNIFICANTTROPICALCYCLONESTAT1STICS

WSSTEPJV
NOR’1%PACIFIC JAN FEB MAR

(1959-79)
APR mY JIM WL AUG SE? ‘XT NOV DEC TOTAL AVEAAGE

TROPlCAI.
DEPRISSIDNS 0 0 1 0 0 0 1 1 1 0 0 0 4 4.8

TROPICALST0Rf4S o 0 0 1 2 1 1 0 1 2 0 1 9 10.0

TYPHCCNS o 0 0 0 2 D 3 2 5 2 1 0 15 17.8

ALL CYCLONES o 0 1 1 4 1 5 3 7 4 1 1 28 32.6

(1959-79) AVERAGE .6 .4 .6 .9 1.4 2.0 5.2 6.7 6.o 4.7 2.7 1.4 32.6

FORMATIONALERTS 2S of 37 (76%)FormationAlertEventsdevelopsdintotropicalcyclones. TropicalCycloneFormationAlerts
were issuedfor all signific.snttropicalcycloneswhichdevelopeddurinq1980.

WA5NINGS Number of warningdays: 128

Numberof warningdayswith 2 cyclones: 37

Nurrberof warningdayswith 3 cm more cyclones: 3

11
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TROPICAL DEPRESSION 01

FIGURE3-01-1. TV 01 al 15-2062 (8-10M/b~C]
&u2nA.Lty aboul500 m [926 fan) ~ou.th-dotiu.to~
Guam,1~ MwLch19~o, 01202. [PLLsPiJnaguLrJ)

TD 01 was first detected as an area of
increased convective activity about 500 nm
(926 km) south-southeast of Guam on 16 March.
During the early part of the year, intense
convective activity is usually located south
of the equator. Narch is the start of the
transition period when the equatorial trough
begins to migrate slowly northward. During
this period, the equatorial trough can-oc-
casionally extend into the Northern Hemis-
phere. This extension, however, is normal-
ly short-lived because the southwest monsoon
has yet to become fully established. Post-
analysis indicates that TD 01 developed from
a temporary extension of the equatorial
trough into the .NorthernHemisphere.

The first aircraft reconnaissance mis-
sion into TD 01 on the morning of 18 March
reported 15-20 kt (8-10 m/see) surface winds,
primarily in the northern semicircle, and a
minimum sea-level pressure of 1005 mb.
Based on this information and satellite im-
agery which showed improved upper-level out-
flow in the southeast quadrant (Fig. 3-01-1),
a Tropical Cyclone Formation Alert (TCFA)
was issued at 1803002.

The tropical disturbance was monitored
closely for the next 48 hours. The first
reconnaissance mission also reported a 60 nm
(111 km) displacement between the surface
center and the 1500 ft (457 m) center. Sub-
sequent missions discovered a similar dis-
placement between the surface and 700 mb
centers. This was consistent with the syn-
optic data which showed that strong mid- to
upper-level southeasterlies were causing
TD 01 to tilt with height toward the north-
west.

By the 20th, surface winds in the south-
ern semicircle had increased to 20 kt (10
m/see) , while 30 kt (15 m/see) winds were
observed in the northern semicircle. The
circulation was better defined on satellite
imagery, and the MSLP had decreased to 1000.7
mb. Continued development was expected and
the first warning on TD 01 was issued at
200600z.

Taking into consideration the strong
vertical wind shear and the fact that March
is historically a month of minimum typhoon
development, TD 01 was never forecast to
reach more than minimal tropical storm
strength of 40 kt (21 m/see).

From 20 through 24 March, TD 01 follow-
ed a climatological west-northwest track to-
ward Luzon, occasionally showing speed
changes as it responded to a series of mid-
level short-wave troughs moving eastward
across the Pacific from the &sian mainland.

As TD 01 approached southeastern Luzon,
it began to interact both with a shear line
extending toward it from the northeast and a
building high pressure ridge between Taiwan
andLuzon (Fig. 3-01-2). The net result was
a flare-up in the convective activity and an
increase in surface wind speed north of the
surface center. Although two land stations
reported 40 kt (21 m/see) winds during land-
fall on Luzon, the sea-level pressures were
not observed below 1007 mb. Considering
the effects of topography, 30 kt (15 m/see)
aPPears to be the best estimate of TD 019s
intensity at that time. Figure 3-01-2 shows
that northeasterly winds of 25-40 kt (13-21
m/see) were present north of TD 01 to the
vicinity of Taiwan. These strong winds were
being enhanced by ‘ID01, but were more the
result of the building high pressure ridge
off the Asian mainland. Therefore, an ex-
tratropical wind warning was issued for the
area by NAVOCEANCOMCEN Guam.

After making landfall, TD 01 tracked
slowly westward south of Manila into the
South China Sea. A TCFA was issued for the
remnants of TD 01 at 260615z when improved
organization of the cloud pattern (Fig. 3-
01-3) suggested that regeneration might oc-
cur. The disturbance was watched for three
more days, but ship reports showed nothing
more than a weak wave in the east-northeast-
erly flow, and the system dissipated rapid-
ly after moving ashore on the Vietnam coast
near Ho Chi Minh City.
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TROPICAL STORM CARMEN (02)

Tropical Storm Carmen, the second signi-
ficant tropical cyclone of the season, might
well have gone undetected if it had occurred
prior to the advent of meteorological satel-
lite surveillance. Carmen developed in and
tracked through a very sparse synoptic data
region near the dateline in early April 1980.
Once organized, Carmen’s closest point of
approach to a reporting station (Majuro
Atoll, WMO 91376) was 450 nm (833 km).
During its entire life, Carmen was closely
monitored by the Joint Typhoon Warning Center
(JTWC) and the Central Pacific Hurricane
Center (CPHC) using polar-orbiting and geo-
stationary satellites to confirm Carmenvs
existence.

Available satellite imagery and synoptic
data indicated that Carmen developed in a
relatively active near-equatorial trough
(NET) during a period in which a parallel
disturbance, TC 20-80 (Wally), was developing
in the Southern Hemisphere. (The term paral-
lel disturbances is also referred to as
“’doublevortices”.) Similar to many previous
cases, most recently Typhoon Kim (1977) and
Typhoon Lucy (1977) and their respective
Southern Hemisphere cyclones, Carmen and
TC 20-80 took nearly mirror-image tracks over
open water. In this case, each cyclone moved
towards its respective pole in response to a
weakness in each hemisphere’s sub-tropical
ridge. Once organized, Carmen moved north-
northwest and then, at the ridge axis, began
its recurvature to”the northeast. Similarly,
TC 20-80 moved south-southwest until it began
recurvature to the southeast at the ridge
axis. Although TC 20-80 accelerated in its
extratropical transition near 26 degrees
south latitude, Carmen slowed as she moved
eastward across the dateline. Several days
later Carmen dissipated in the northeast
trade wind flow south of Wake Island.

The disturbance which became Tropical
Storm Carmen was first detected in satellite
imagery at 00002 on 2 April. By 0218002, the
area of convection had moved from the equator
to near 02N 178E. At 0306002, the Signifi-
cant Tropical Weather Advisory (ABEH PGTW)
discussed a surface circulation near 03N 179E.
The major convection associated with the cir-
culation continued to move northeast at 10 kt
(19 km/hr) east of the dateline. The Central
Pacific Hurricane Center (CPHC) monitors
developing tropical cyclones east of the
dateline and the responsibility for issuing
tropical cyclone formation alerts (TCFA) in
this region belongs to the Naval Western
Oceanography Center (NWOC) at Pearl Harbor,
Hawaii. By 02002 on 4 April, the organiza-
tion of the disturbance had improved signifi-
cantly and NWOC issued a TCFA for an area
that straddled the dateline between 04N and
08N. At 0500002, the developing cyclone
moved west of the dateline, and based on the
improved satellite signature, the first
warning on TD02 was issued at that time.
During the next 48 hours, Carmen intensified,
reaching a peak intensity of 60 kt (31 m/see)
at approximately 0600002. Figure 3-02-1
shows satellite imagery of Carmen at peak
intensity. Carmen then gradually weakened as
she approached the dateline for a third time

(second approach from the west). The last
JTWC warning was issued at 0700002 and the
CPHC issued its first warning at 0706002.
While east of the dateline, Carmen continued
to weaken as her movement slowed to 5 kt
(9 km/hr). The final warning was issued by
CPHC at 0900002 with TD02 near 21.5N 178w.

Due to Carmen’s location (near the date-
line) and month of occurrence (April), JTWC
forecasters had few viable forecasting aids
to develop their warnings. Climatology and
analog programs were non-existent for the
area and season, and the steering model is
unreliable south of 10N. Without the input
of these valuable aids, the initial warning
was based on sparse mid-level synoptic data
and described a north-northwest track with
recurvature near 17N. This basic track was
maintained in subsequent JTWC warnings.
Maintenance of this basic track through re-
curvature provided JTWC with 72-hour fore-
cast errors (210 nm (389 km)) which were sig-
nificantly lower than the 10-year average of
348 nm (644 km).

Intensity estimates and forecasts were
based entirely on the Dvorak method for
estimating tropical cyclone intensity (1975)
The first series of Dvorak intensity esti-
mates at 0419542, 0500002 and 0502332 sup-
ported 35 kt (18 rn/see)maximum winds. How-
ever, upgrading to tropical storm status did
not occur until the 0512002 warning. This
delay is not unusual. Initial warnings tend
to be conservative because satellite imagery
of a developing tropical cyclone often
aPPears more intense for a brief period be-
fore returning to a more “normal” signature
for the early development stage. Indeed,
the Dvorak method has a built in constraint
which limits initial estimates to T1.5 (25 kt
(13 m/see)) or less. The initial Dvorak
intensities received at JTWC were T2.5 (35 kt
(18 m/see)). In post-analysis, the higher
estimates were supported with the trend
showing that TD02 (Carmen) actually reached
tropical storm strength at 0418002, 6 hours
prior to the first warning.

FIGURE3-02-1. Ts Cwmt?)l,neRJLmax.imumtim~
OA 60 ki [31!)I/b.?C}, 05 ApvL.U19%0,2231Z.
(lMLsPiJM9ewl
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TYPHOON DOM (03)

Dom was the first tropical cyclone that
developed to typhoon intensity in the west-
ern North Pacific in 1980. Dom had several
features of interest: a pronounced tilt in
the vertical axis during the developing
stages and the execution of a rare anticy-
clonic loop in the later stages of his
existence.

Satellite imagery showed a weak disturb-
ance which first appeared along the near
equatorial trough on 5 May. The disturbance
showed no significant development as it
tracked across the Caroline Islands during
the following three days. The first investi-
gation by reconnaissance aircraft was sched-
uled on 8 May when a significant increase in
convective activity was noted. The weak cir-

Little change in intensity occurred
during the next two days, during which time
the 700 mb circulation was displaced as much
as 77 nm (143 km) west-southwest of the sur-
face center. This displacement was indica-
tive of marked vertical shear caused by
strong mid- to upper-level easterly flow.

Vertical shear remained strong during
Dom’s early stages of development as he
moved westward steered by strong mid- to
uPP~r-level easterlies along the southern
per~phery of the mid-level subtropical ridge
axis. On 10 May, a mid-tropospheric low
pressure center developed over the Asia Main-
land, causing the ridge to recede eastward.
This created a weakness in the ridge near the

FIGURE3-03-1. TgphoonVom at 40 k.t(21m/~ec)
inten.dtgticking we&t-notihww2tzzdat 9 lz.t[17kml
ht], 11May 19g0,02132. [VMSPv.LbuaL.imageAgl

culation located by the aircraft prompted
JTWC to issue a Tropical Cyclone Formation
Alert for an area south of Guam. BY the 9th,
satellite imagery indicated strong outflow
on the west side of the circulation and
increased organization of convective cloud
elements became evident as the disturbance
continued to develop. As the circulation
became more organized, reconnaissance air-
craft observed an increase in the surrounding
surface winds. The first warning on TD03 was
issued at 090000Z.

Philippines, allowing Dom to track west-
northwestward away from the strong mid- to
upper-level easterlies. With the decrease in
vertical wind shear, Dom’s axis became more
vertical and development proceeded. Dom
reached tropical storm intensity at 1018OOZ
as an anticyclone with outflow in all quad-
rants developed at upper-levels.

A large area of low-level convergence
formed to the northeast of Dom as evidenced
by convective activity shown by satellite
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imagery on the llth (Fig. 3-03-1). This are Luzon (Fig. 3-03-2). Dom then tracked north-
of convection dissipated as an induced ridge
formed between Dom and a circulation to the
southeast of Guam which would later develop
into Typhoon Ellen. ,Dom attained typhoon
intensity at 1206002. When Dom intensified
to 90 kt (46 m/see), he had a large eye 30 nrr
(56 nm) in diameter and his speed of movement
decreased markedly as he moved away from the
strong mid- to upper-level easterly steering
flow. Dom became virtually stationary as
he drifted sl”owlytoward Luzon with weakening
commencing due to the decreased moisture con-
tent of the air being drawn into Dom’s circu-
lation across the mountainous terrain of
Luzon. By 1412002, Dom had weakened to
tropical storm intensity and was tracking
northward at 2 kts (1 m/see) showing indica-
tions of impending recurvature.

Dom unexpectedly regained typhoon
strength 24 hours after recurvature. Rein-
tensification was made possible by a lessen-
ing of the land effect and energy provided by
a ~ongue of warm water extending-north of
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eastward south of the area of maximum sea
surface temperature (SST). A later SST
analysis (Fig. 3-03-3) showed the decrease in
SST which is normally observed after the pas-
sage ofa tropical cyclone. This decrease in
SST is caused primarily by evaporative cool-
ing end the mixing of surface water with
cooler sub-surface water and, to a lesser
extent, by the addition of rain water and
the decrease in solar radiation reaching the
surface (Brand, 1970). ~m,s final decrease
to tropical storm intensity was due to the
shearing effect of strong upper-tropospheric
westerlies and strong low-level easterlies.
The upper-level center continued to track
eastward, whereas the surface circulation
began a rare ant~cyclonic loop as it tracked
westward under the influence of the low-level
easterly flow. At 1900002, JTWC issued the
final warning on Dom, although post-analysis
indicated he ceased to exist as a significant
tropical cyclone on the 18th.
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Triggered by a mid-tropospheric trough
which entered the South China Sea, an extra-
tropical surface low pressure system formed
south of Japan at 2000002 with the associ-
ated frontal boundary extending to the south-
west of Okinawa. At this time, Typhoon Ellen
was 600 nm (1113 km) east-northeast of tbe
remnants of Dem. On the 20th, both the rem-

nants of Dom and Typhoon Ellen accelerated
toward the extratropical low along the east
side of the frontal boundary. By 2112002,
the three systems had merged to form an
intensifying mid-latitude storm over the east
coast of central Honshu, Japan. This deepen-
ing mid-latitude storm tracked northeastward
along the northern periphery of the mid-
Pacific ridge.
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TYPHOON ELLEN (04)

Typhoon Ellen develop~d in an active,
near-equatorial trough west of the l’rukIs-
lands on 11 May 1980. Strong upper--level
divergence over the Caroline Islands and
a weak 500 mb steering currents, produced by
a northward adjustment of the 500 mb ridge
axis to 25N, provided an excellent environ-
ment for tropical cyclone development. Ellen
was an interesting tropical cyclone from
several viewpoints. During her existence,
Ellen underwent rapid initial development,
abruptly changed track at a low latitude,
and followed a slow oscillatory motion for
an 18 hour period.

Ellen’s initial tropical,disturbance
became evident on satellite imagery between
111200z and 1200002. However, a Tropical
Cyclone Formation Alert (TCFA) was not is-
sued at that time because 1200002 synoptic
data did not indicate a well-defined surface
circulation with lowering surface pressures.
A weakening of the satellite signature during
the next 12 hours supported this decision.
Between 1212002 and 1216002, Ellen’s satel-

lite signature improved markedly and a TCFA
was issued. Aircraft reconnaissance at
1304222 confirmed Ellen’s rapid development
and estimated 45-50 kt (23-26 m/see) maximum
surface winds. The first warning was issued
at 1306002. Post-analysis indicates that
Ellen reached tropical storm strength at
1218002.

Ellen appeared to be following TY Dom’s
track across the Philippine Sea as she
tracked initially west over Woleai Atoll and
then west-northwestward toward Ulithi Atoll.
On 15 Mayz Ellen abruptly turned to the north
and was headed for Japan. By 1500002, she
was tracking north-northwestward at approxi-
mately 8 kt (15 km/hr) and had intensified to
65 kt (33 m/see). At 1700002, Ellen passed
220 nm (407 km) west of Guam with maximum
sustained surface winds of 110 kt (57 m/see) .
Figure 3-04-1 is satellite imagery during
this period of Ellen!s track.

After her abrupt turn, Typhoon Ellen’s
surface circulation followed a pronounced

F1GU7ZE3-04-1. TyphoonE.!&n.$hotttyafjta
leachingtyphoon&WwLty, 15 Uay 19g0,
00542. (UMSP‘imagVlyl
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oscillatory motion about a basic north-north-
west track. Surface positions observed by
aircraft reconnaissance and vectors between
successive aircraft fixes during this period
are illustrated in Figure 3-04-2. These
short term oscillations were difficult to
interpret and thus made forecasting Ellents
movement very difficult.

As Ellen was undergoing this oscillatory
motion, aircraft reconnaissance also observed
that the location of minimum sea level pres-
sure appeared to rotate close to the wall
cloud in a highly elliptical eye. During the
same period, Ellen deepened to her lowest
minimum sea level pressure of 931 mb and
intensified an additional 45 kt (23 m/see) ,
reaching her maximum intensity of 110 kt
(57 m/see).

This oscillatory motion and uncertainty
in the position and strength of the 500 mb
subtropical ridge axis created a significant
forecast problem. Forecasts of early re-
curvature to the northeast did not material-
ize as Ellen continued on a north-northwest
track toward Japan. Once north of the ridge
axis, Ellen recurved between 25N and 30N and
accelerated northeastward at forward speeds
in excess of 30 kt (56 km/hr). Following
recurvature, Ellen weakened rapidly and merg-
ed with an extratropical low pressure system
south of Honshu.

Ellen’s actual track passed closer to
Japan than originally forecast due to rapid
deepening of a mid-latitude trough over
Japan and rapid intensification of the sub-
tropical ridge east of Japan. In response,



500 nb winds south of Japan backed in direc-
tion and strengthened, causing Ellen to
accelerate northeastward and pass 120 nm
(222 km) east of Yokosuka Naval Station,
Japan (Fig. 3-04-3). Department of Defense
resources in Japan reported no major damage,
and Yokosuka only reported 20-25 kt (10-13
m/see) sustained winds during the passage of
Ellen. Flooding reported in Kyushu and
Shikoku resulted from heavy rain produced by
the extratropical low pressure system which
eventually merged with Ellen south of Honshu.
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TROPICAL STORM FORREST (05)

Tropical Storm Forrest was influenced
by an unusually large and strong mid-tropos-
pheric ridge which built westward across the
PhiliuDine Sea followinu the recurvature of
Typho~~ Ellen. This ri~ge dominated the
entire northwestern Pacific and affected For-
rest’s direction of movement, forward speed,
and intensity.

The majority of TS Forrest’s track was
spent skirting the southern periphery of the
large subtropical ridge. During the month of
May, cyclones typically track northwestward
over the Philippine Sea. However, Figure
3-05-1 shows that nearly zonal 500 mb flow
prevailed during this period and forced
Forrest to track nearly due west. This
steady zonal flow also pushed Forrest for-
ward at speeds reaching 18 kt (33 km/hr),
which is 3 times the climatological mean
speed.

The strength of the subtropical ridge
also affected ForrestBs intensity. The sub-
tropical ridge raised environmental pressures
throughout the northwestern Pacific north of
Forrest. Aircraft reconnaissance consistent-
ly observed winds in Forrest that were 10 to
15 kt (5 to 8 m/see) stronger than would be
expected from Forrestts minimum sea-level
pressure of 990 mb and the Atkinson and Hol-
liday (1977) pressure/wind relationship (Fig.
3-05-2). The Atkinson and Holliday relation-
ship indicates that the 55 kt (28 m/see) max-
imum sustained winds observed in Forrest
(Fig. 3-05-3) are typically associated with
tropical cyclones having a 983 mb minimum
sea-level pressure. Aircraft reconnaissance
also observed that Forrest tilted south-
southwest from the surface to 700 mb. The
surface and 700 mb centers were displaced as
much as 35 nm (65 km) at times, apparently
in response to upper-level northeast flow
which existed over Forrest.

Following landfall on Luzon, Forrest
weakened rapidly while passing approximate-
ly 40 nm (74 km) northeast of Clark AB.
Highest observed wind speeds at this location
associated with the passage of TS Forrest
were in the 10 to 15 kt (5.to 8 mlsec) range.

W$TAINFC.WRFSEWMD W.hkneb)
,0 ,0 60 ,0 m 90 ,00 ,,, ,,0 ,,0 ,.0mm’”

w - \

9$0 \.
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I I \ I 1

FIGURE3-05-2. A.thiJuonand ffoui.dag(1977]
nuxinwnbUAtU.iMd btidace Wind-midmum haa-kd
pUA&uL’zW2&i&lAhip .

FIGURE3-05-3. Tto@ca.LStozmFoxJw2.&tatma%inum
.in&n&@, 23 May 19g0,Z344Z. TI#pi.ca.tWo~
Gw@ia.i4 muking.tanrf@.Uov at~outhw-tw China.
(NOAA6.ima9ztg)

FIGURE3-OS-J. The 220000ZkkIy1980&Waniint
w7@A& 0~ 500mb mwiJIAonde(+ anduA-
ct.tu$taeconnaLwznce(~ data. The 500mb
he.ig~ atepbfiedi.ndwamt-tw UndWiMdApWdA
tie in &oh.
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TROPICAL STORM GEORGIA (06)

FIGURE3-06-1. TyphoonW&n, the zemnati o~ TyphoonPorn,and thein4tiaL~tage 06
TJLop.LcdStOnmGeozgiain the SouthCh.LzuSozz,19May 1980, 23322, (N0AA6 tigcmg]

Tropical Storm Georgia is a classic
example of a tropical cyclone which devel-
oped in the South China Sea during the
transition period between the northeast and
southwest monsoon. “Monsoon depressions”
are often short-lived, difficult to locate
with precision, and usually have broad, but
relatively weak, surface circulation patterns.
Georgia may well have reached typhoon stren-
gth if she had been able to remain over open
water.

During the latter part of May, an active
surface trough extended from near Iwo Jima
southwestward into the South China Sea. ti-
bedded in this trough were Typhoon Ellen,
near Iwo Jima, the remnants of Typhoon Dom
(an exposed low-level circulation), and the
weak tropical disturbance which would become
Tropical Storm Georgia (Fig. 3-06-1).

Synoptic data first indicated possible
tropical cyclone development in the South



China.Sea on the 19th of Nay. Although the
satellite signature was poor, the synoptic
data showed a surface circulation with a
significant pressure drop near the center.
Based on this data, a Tropical Cyclone For-
mation Alert (TCFA) was issued at 1913412.
Figure 3-06-2 is a surface streamline an-
alysis at 20~OOZ and illustrates the well-
defined surface circulation. The corre~ond~.
ing satellite imagery at about the same time
still showed a lack of convective organiza-
tion (Fig. 3-06-1). The depression finally
began to show significant development, and
the first warning on TD 06 was issued at
2106OOZ.

JTWC forecasters relie~ heavily on the
forecast aids which were consistent in in-
dicating northward movement with recurvature
between the coast of China and the east coast
of Taiwan. Southerly 500 mb steering winds
also supported northward movement.

Figures 3-06-3 and 03-06-4 show the in-
crease in surface inflow and the resulting
increase in organized convective activity
that occurred shortly after Georgia reachetl
tropical storm strength.

Only two aircraft reconnaissance mis-
sions were flown on TS Georgia. The first



mission observed a minimum sea-level pres-
sure of 986 mb and surface winds of 50 kt
(26 m/see). The second mission could not
provide a center fix because of restricted
air space due to Georgia’s proximity to both
China and Hai-nan Island. Two ships, the
“Clara klaersk”and the “Chevalier paul-,
reported winds of 50 kt (26 m/see) and 54 kt
(28 m/see), respectively. These observations
support the best track estimated maximum
intensity of 55 kt (28 m/see) .

After making landfall near Shan-tou,
Georgia traveled north-northeastward, about
20 nm (37 km) inland from the coast, event-
ually passing north of Chin-men-tao, which
reported w%nds of 44 kt (23 m/see) with gusts
to 60 kt (31 m/see). Rapid weakening occur-
red thereafter as Georgia was absorbed into
an extratropical low pressure system that was
moving over the East China Sea from the Asian
mainland.

FKWRE 3-06-3. .The 2200002I&y 1980.mqface

~%~~~e’a%’~=-
Stmm Geoz.g.&.W.nd6anein Ivwti.

FIGURE3-06-4. Tzop.&a..tSZo4mGeon@a ti 45 k.t
(23M/beC] Wkn.bi-tg, 22 May 1980,015gZ. [VWSP
imaga.gl
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TROPICAL STORN HERBERT (07)

A broad equatorial trough existed on
18 June stretching from the Philippine Is-
lands to the eastern Caroline Islands along
5N. Although synoptic data suggested sev-
eral circulations along the trough axis,
satellite imagery during the following 48
hours indicated increased convective acti-
vity around the eastern periphery of the
trough as a result of convergent easterly
flow.

At 201200Z, increased convection was
noted near the primary surface circulation
east of the Palau Islands. By 211200Z,
satellite imagery indicated improved organ-
ization with synoptic data revealing incre-
ased southwest gradient level inflow and
20-25 kt (11-13 m/see) wind reports from
ships northeast of the depression. As a
result, a tropical cyclone formation alert
(TCFA) was issued at 211800Z.

The depression moved west-northwest-
ward toward Leyte in the Philippine Islands
on 22 June. The mountainous island chain
was expected to prevent further development
and the TCFA was cancelled at 221800Z. How-
ever, the potential for significant tropi-
cal cyclone development was expected to
improve once again as the depression entered
the South China Sea.

Thus, with the depression located south
of Mindoro and moving west-northwestward,
a formation alert was reissued at 240000z.
Aircraft reconnaissance at 240717Z located
a circulation center just west of Busuanga
Island with surface winds estimated at 40
kt (21 m/see) and a minimum sea level pres-
sure of 996 mb. Based on the aircraft data
and evidence of increased convective acti-
vity on satellite imagery, the first warning
on Tropical Storm Herbert was issued at
241200Z.

In the South China Sea, Herbert track-
ed northwestward toward Hai-nan Island while
intensifying slowly. Maximum intensity of
50 kt (26 m/see) was attained at 2506002 and
was >ustained for the next 24 hours as Her-
bert passed 15 nm (28 km) southwest of the
Paracel Islands. Peak winds of 46 kt (24
m/see) were reported by the islands at
260000Z. Landfall on Hai-nan occurred near
261800z with maximum sustained winds of 45
kt (23 m/see). Over Hai-nan, Herbert track-
ed around the western face of wu Chih Sham
Mountain and exited due north into the Gulf
of Tonkin. A north-northwest track over the
Gulf of Tonkin ended with landfall south of
Chin-hsien, China at 2803002 with 45 kt (23
m/see) intensity, as verified by land sta-
tion reports. Once over southern China,
Herbert weakened quickly and dissipated as
a significant tropical cyclone by 290000Z
(Fig. 3-07-1).

A strong mid-level ridge extending from
southern China eastward across the Pacific
along 24N provided the steering flow as Her-
bert tracked steadily along the southern
periphery of the ridge. The 500 robanalyses
on 25 and 26 June showed that the ridge ex-
tended westward to near 108E just west of
Hai-nan Island. Thus , a turn toward the
northeast was expected following landfall
over southern China. However, the 270000Z
500 mb analysis revealed that the ridge act-
ually built westward across southern China,
resulting in Herbert’s westward track during
his dissipation stage following landfall.

The definitive mid-level synoptic pat-
tern and steering flow provided JTWC with
good warning continuity and resulted in
excellent forecast vector errors of 77 nm
(143 km), 128 nm (237 km), and 57 nm (106
km) for 24, 48, and 72 hours, respectively.
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TROPICAL STORM IDA (08)

FIGURE3-Og-7. TIwpha.1.StwunIdainta&i@ng in
the Ph.uippi.msea. The dibCOkl.thlOllA OLltVl IU..itl-

band (dockwi.ae&om the no-tit to the u.t] WOA
wtdzn.t @om the cytione ‘b .in&%zl development un.ti.t
weakening nea-t the Fuahi Channel,6 July 19g0,22362.
(NOAAUixlali.magelyl

During the first three weeks of July,
the monsoon trough extended eastward from
the South China Sea to near 160E. Areas of
active convection were common during that
period with several disturbances eventually
developing into significant tropical cyclones
(Ida, Joe and Kim).

TD 08, the first of these disturbances
which became organized, formed in the vicin-
ity of two areas of active convection which
JTWC had been tracking witiin the trough for
several days. At 051800z, satellite imagery
indicated improved convective organization
about a surface circulation near 12N 142E.
Aerial reconnaissance at 060145Z located a
surface center and observed maximum winds of
25 kt (13 m/see). At 060300Z, a Tropical
Cyclone Formation Alert (TCFA) was issued
and the initial warning followed at 060600Z
based on continued organization as indicated
by satellite imagery.

Ida’s track never posed a dilemma for
JTWC forecasters. She initially tracked
northwest before interacting with a persis-
tent ridge, whose axis was along 28N.
Maintenance of the ridge throughout Ida’s
lifespan was responsible for the cyclone’s
overall west-northwest track and the ability
of JTWC to predict landfall within 35 nm
(65 km) of the actual point as early as 77
hours prior to the occurrence. As Ida
approached the western Philippine Sea, her
forward movement slowed from a maximum of
18 kt (33 km/hr) to less than 10 kt (18 km/
hr) in the Bashi Channel. During this period,
Ida reached her maximum intensity of 60 kt
(31 m/see) and lowest sea level pressure of
980 I&. As Ida moved through the Bashi
Channel, she weakened to 45 kt (23 m/see) and
then maintained this intensity until making
landfall on the southeastern coast of main-
land China, just south of Shan-t’ou (WMO
59316) at 1300Z on 11 July.

A predominate feature during all but the
later stages of Ida’s track was a strong and
persistent rain or feeder band. Figure 3-08-
1 shows this feature on NOAA satellite
imagery. On 6 July, while Ida was organizing
southwest of Guam, the Naval Air Station at
Agana, Guam recorded 1.15 inches (29 mm) of
rain in 3 hours and a peak gust of 31 kt
(16 m/see) as the band passed over the
island. Subsequent aircraft reconnaissance
in support of the 072130Z and 090735Z posi-
tion fixes noted increases in the flight
level winds and temperatures while transiting
this outer band. These higher flight-level
temperatures and winds were an apparent
response to the release of latent heat of
condensation from extensive convection within
the band. The mission ARWO1 on the 0907352
fix stated, “The 700 mb center was very weak
with no strong wind band in any quadrant
close to the center. It.took us quite a
while to locate a fairly broad area of light
and variable winds. ..The northern end of this
area was open, and to the northeast we
observed a broad band of surface winds
peaking at 85 kt (44 m/see) situated about
25 nm (46 km) out.” This was not an uncommon
feature from aircraft reconnaissance data on
Ida. Generally these maximum winds were
located in the northeast quadrant, close to
the rainband. However, the 85 kt (44 m/see)
wind was considered to be a transistor
feature because all other indicators showed
no reason for a sudden and short-lived
intensification of the cyclone.

lCHARLES B. STANFIELD, Capt, USAF: Mission
Aerial Reconnaissance Weather Officer
(ARWO).
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TYP3300?ZJOE (09)

Typhoon Joe, the ninth tropical cyclone
in the Western Pacific region, proved to be
very predictable. A near static synoptic
pattern prevailed in the mid- to upper-
troposphere within the subtropics throughout
most of Joe’s existence. Figures 3-09-1 and
3-09-2 show the distinguishable traits in
the structure of the mid- and upper-
troposphere. As a result of this pattern,
Joe followed a nearly straight track from
genesis to dissipation with few exceptions.

Joe’s genesis from a tropical disturbance
into a mature tropical cyclone was slow.
Satellite imagery first indicated a disturb-
ance along the equatorial trough on 14 JUIY
over the Caroline Islands. Later satellite
data revealed a gradual increase of convec-
tive activity with an apparent increase in
organization. As a result of the information
received from this series of satellite imag-
ery, a tropical cyclone formation alert
(TCFA) was issued at 21532 on the 15th.

The first aircraft reconnaissance of the
disturbance on the 16th found a weak surface
circulation which did not extend up to the
700 mb level. At that time the minimum sea

level pressure was 1006 mb and the distur-
bance was tracking northwestward at 14 kt
(26 km/hr). Defense Meteorological Satellite
Program (DMSP) imagery at 00212 on the 17th
suggested that the disturbance was develop-
ing a circulation center that extended at
least to mid-tropospheric levels (Fig. 3-09-
3) with strong convective activity located
west of the exposed surface circulation. AS
discussed by Huntley and Diercks (1980),
weak developing tropical cyclones often have
the 700 mb center displaced from the surface
circulation in the direction of strongest
convective activity. As the tropical cyclone
develops and intensifies, the surface circu-
lation moves under the 700 mb center and
becomes vertically aligned. Later satellite
data did show that the surface center had
moved closer to the area of strong convection.
This sequence of events prompted JT.WCto is-
sue the first warning at 00002 on 17 July for
Tropical Depression 09. Aircraft reconnais-
sance on the 17th substantiated that the
disturbance had indeed developed significant-
ly since the 16th and that TD 09’s circula-
tion center had extended up to the 700 mb
level with no significant displacement of the
surface and 700 mb center noted at that time.

FTGURE3-09-3. TyphoonJoccftig h-d eamLy~tfqe06
development,77 Ju.tg1980,00212. Ah.JLowbhou loca-
tion 06 expobed .&w-Levst citm.f.ation fxn.tUL. [VMSP
imageq)

FIGURES3-09-1and 3-09-2ahe on -theio-?.Lowingpage.
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FIGURE3-09-7. 200mb A.z%eanLine ana&&Lb at 1712002 JuLg 19g0. The anatybh depiti the AWWptic pat.tvwLAM
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dhued (+] w&& don the 250 mb to 150mb leue.h. Windbpeedbtiein knoti.
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TD 09 developed rapidly from that point and
was upgraded to Tropical Storm Joe on the
18th. Typhoon strength was attained on the
19th.

As mentioned earlier, Joe tracked along
a nearly straight course through much of his
existence. His forward speed of movement
was rapid and nearly constant, even while
passing over Luzon. This unusually persis-
tent track and high speed of movement was
correlated with an abnormally strong mid-
and upper-tropospheric subtropical ridge.
The subtropical ridge at both levels deviated
significantly from the climatological norm.
The 200 mb anticyclone, normally located over
the China mainland, extended further east to
the north of Joe’s track and south of Japan
(Fig. 3-09-1). Similarly, the mid-tropo-
spheric ridge was to the north of Joe’s
track and was much stronger than normal
(Fig. 3-09-2).

This pattern did not significantly
change during Joe’s lifetime, except briefly
while he was first developing into a tropi-
cal depression. Joe’s track took a slight
northwestward jog in response to a short
wave trough which weakened the mid- to upper-
tropospheric ridge. This short wave trough
quickly passed eastward and the ridge built
back north of Joe.

Six hours prior to landfall over Luzon,
Joe attained an intensity of 105 kts (54 n/
see) with a minimum sea level pressure of
940 mb at 12002 on 20 July. Joe weakened
rapidly to tropical storm strength while
crossing Luzon, but still remained very
destructive. As he tracked across the moun-
tainous terrain of Luzon, where peaks
approach 10,OOO ft, the track deviated
slightly, becoming more westward. It took
just over 6 hours for Joe to cross Luzon,
but in that short time, the Philippine
Islands were inundated by heavy rains which
produced massive flooding and resulted in
extensive crop and property damage.

Approximately 177,000 people were left home-
less and 19 deaths were reported. Exact
figures could not be compiled in time due to
Typhoon Kim which hit the Philippines within
a week of Joe, compounding destruction that
the Philippines had already suffered. NO
significant damage was reported to U. S.
military installations in the Philippines.

Upon entry into the South China Sea,
Joe reintensified to typhoon strength.
Before this time, JTWC expected Joe to track
northwest onto the Asian mainland about
100 nm (185 km) west of Hong Kong and
dissipate. The mid- and upper-tropospheric
ridge, however, extended westward, causing
Joe to continue on a west-northwest track
toward Vietnam. Also, from the time Joe
entered the South China Sea through dissipa-
tion, he maintained a rapid speed of move-
ment due to the strong ridge to the north.
Typhoon Joe attained a second maximum inten-
sity of 90 kt (46 m/see) as determined by
Dvorak analysis of satellite data (Fig. 3-
09-4). At the time of maximum intensity,
the radius of winds greater than 30 kt (15
m/see) extended 450 nm to the east of Joe’s
center, covering most of the South China Sea
north of 10N. While transiting across the
South China Sea, Joe devastated the coastal
regions which paralleled his track. Much
damage to crops and property occurred in
southern China due to flooding caused by
torrential rains. Joe also left many home-
less and claimed more lives while tracking
toward Vietnam.

Satellite imagery showed that Joe had
an eye as he made landfall near Haiphong,
Vietnam. During this period, winds were
reported in excess of 70 kt (36 m/see) by the
Vietnam News Agency. After landfall, Joe
dissipated rapidly due to land and vertical
wind shear effects. The final warning was
issued by JTWC at 00002 on 23 July as the
remnants of Joe began to dissipate over the
mountains of Laos.

,. . ...-=,----- -.. . . “—— ‘

FIGURE3-09-4. TyphoonJoe a{.iaficin.tenbidyingti
90 W (46m/~ec) in the -South China SUL, 21 July
1980,23472. (UMSP-imugEzy}
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TROPICAL DEPRESSION 10

FIGUUE 3-10-1. TJwp.&utlDepau&ion 10220 m {407 km)
mt-noz.tkwti.to~ Mani.& 13 houhA ptiokah .i.&uanee
Od @L&t uJaJln.iig. Fleavyconvmti.onid Lou-tedtwo de-
gW2A W’2b-t 0~ the &.&t~ace‘
02032. (VMSPA?lugelg}

~n, 17 JwKg 1980,

FIGURE 3-10-2. Tk@ka.C VeptuA&?n 10 215 m [398 km]
~outh 06 Hong Kongwith.Low-&vet&AC&U20
-2yexpoheddueto hting vwctim$ wind~h~ 7=$
1980, 2334Z (NO&46 ~~) . (#M b- ~~~~
a.imxqft and k7d.@bOnde neatthe ‘ZOO mb
&Vd at 1712002.
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SUPER TYPHOON KIM (11)

Super Typhoon Kim, one of the most in-
tense typhoons of the 1980 season, slammed
onto the eastern coast of Luzon four days
after Typhoon Joe had practically immobil-
ized the area. Accounts of the aftermath
of Typhoon Kim indicated that an estimated
15 people were killed and 167,000 residents
of the Philippines were displaced. Torren-
tial rains caused massive flooding over
Luzon as far south as Manila

Kim, the first super typhoon of the 1980
season, was first detected on satellite imag-
ery on 19 July. The disturbance appeared

ment, a Tropical Cyclone Formation Alert
(TCFA) was issued at 1920402. Aircraft re-
connaissance data at 2008002 indicated a
well-defined closed surface circulation with
wind speeds of 25 to 30 kt (12 to 15 m/see)
and a central pressure of 1001 mb approxi-
mately 360 nm (667 km) southeast of Guam.
Based on this data, the first warning on
TD 11 was issued at 2012002.

TD 11 initially moved west-northwestward
passing approximately 240 nm (444 km) south
of Guam before heading directly towards the
island of Ulithi. At 2112002, TD 11 passed

as-an area of-enhanced convection &nbedded directly over Ulithi, which reported-a wind
in the near-equatorial trough. Further in- maximum of 35 kt (18 m/see) . This informa-
tensification appeared likely as the tropi- tion, plus a subsequent aircraft report of
cal upper–tropospheric trough (TUTT) was a central surface pressure of 997 mb, promp-
positioned to the northwest of the convec- ted JTWC to upgrade TD 11 to Tropical Storm
tive area. Because the disturbance was in Kim at 2118002. Aircraft data at that time.
a favorable position for continued develop- however, indicated that Kim was poorly alig~
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FIGURE 3-11-2. Typhoon Kim al appz.o%&ztet?y110
& (57m/6ec]&ten&Lty bedoae~he xeached Aupeh
tgphoon Atieng.th, 24 Ju.&j1980, 0125Z. [lJMSP .&q?4yt

ned in the vertical, with the 700 m center
well to the southeast of the surface center
and the 700 mb wind flow largely disorgani-
zed. Therefore, further intensification was
slow during the 22nd and 23rd. During this
period, Kim followed a path similar to Ty-
phoon Joe across the Philippine Sea, track-
ing west-northwestward along the southern
periphery of the subtropical mid-troposphe-
ric ridge.

At 230600z, aircraft reconnaissance
observed a fairly substantial drop in
surface pressure to 979 mb and indications
that an eyewall was partially forming. Upon
receipt of the data, which signalled the
beginnings of a period of more rapid
intensification, Kim was upgraded to a
typhoon.

During this period of falling pressures
and corresponding intensification, an
empirically derived forecasting aid (Fig.
3-11-1) proved very valuable to JTWC. This
forecasting aid relates surface pressure and
700 mb equivalent potential temperature (ee)
to future intensification. The hypothesis
is that rapid intensification is likely to
take place in a tropical cyclone within the
next 12 to 36 hours after these two traces
intersect. Typhoon Kim’s intensification
trend verified this study.

At 2416032, a minimum sea level pressure
of 908 mb was measured by dropsonde. This
pressure was sufficiently low to qualify
Kim as a super typhoon (Fig. 3-11-2). By.
the next aircraft penetration, however, Kim’s
central pressure had risen to 918 mb. A
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possible
was that
landfall

reason for this rise in pressure Aircraft reconnaissance, however, cont$nued
Kim was now only eight hours from to report that Kim lacked significant organic
on the coast of Luzon and the zation and that her associated convective

mountainous terrain had begun to disturb
Kim’s low-level inflow. Shortly afterwards,
at about 250000Z, Typhoon Kim moved onto
the coast of Luzon (Fig. 3-11-3) with accOrn-
panying maximum sustained winds of 100 kt
(52 m/see) and reported wind gusts as high
as 125 kt (64 m/see) .

Terrain further weakened Kim as she rewed
slowly across Luzon before emerging in the
South China Sea as an ill-defined tropical
storm. JTWC forecasters expected tin to
reintensify as a typhoon over the South China
Sea similar to Joe only several days earlier,

tops were significantly lower than prwiously
observed.

A weakness in the mid-tropospheric zidgeb
thought to have been induced by Typhoon Joe~s
passage several days earlier~ allowed Kti to
track more northwest towards Hong Kong,
Changing little in direction or imtenskty
as she tracked across the South Ch2na Sea,
Kim finally made landfall on the coast of
China 90 nm (167 km) northeast of Hong Kong
at about 270600Z. Maximum sustained winds
of 45 kt (23 nt/see)and wind gusts to 60 kt
(31 m/see) were reported as Kim moved inland,

FIGURE 3-11-3. TyphoonKim ova .thaeabtcoti.to~
Luron,Ph@Iphu ondthemnww2 o~ TyphoonJoa
in .thaV&iMi+/ 06 noz.the.tnLaob,25 JI.@/ 1980, 02462.
[NOAA6Anaga/j)
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TYPHOON LEX (12)

Typhoon Lex was the most difficult
tropical cyclone to forecast during the
entire 1980 season. This typhoon de-
veloped from a Tropical Uppe~ Tropospheric
Trough (TUTT) near 22N 152E and initially
moved westward. From this point, Lex made
five right ar.gle or greater turns and exe-
cuted one tight cyclonic loop before finally
heading northeastward into the western
Pacific east of Japan. The only saving
grace was that Lex remained well away from
major landmasses and did not affect any
military installations ashore or afloat.

Lex was first observed as a small dis-
turbed area of convection on 24 July. The
first satellite position fix at 2606002
placed the disturbance approximately 125 nm
(230 km) south-southwest of Marcus Island.
The disturbance moved almost due west
(Fig. 3-12-1), and a Tropical CYclone Forma-
tion Alert (TCFA) was issued at 2815002
when the satellite signature improved. The
first warning was issued for Tropical De-
pression (TD) 12 at 290600Z after aircraft
reconnaissance located a surface circulation
center with a central pressure of 1002 mb
and estimated maximum surface winds of 35 kt
(18 m/see). Twelve hours later, as the
satellite signature continued to improve,
the cyclone was upgraded to Tropical Storm
Lex.

During the early development stage, a
deep steering current was not evident above
Lex. However, a broad 200 mb trough to the

north-northeast seemed to have the strongest
influence and turned Lex from a westward to
a northeastward track. As the upper trough
moved eastward, a middle-and upper-level
ridge built northwest of Lex. The steering
currents veered from southwesterly to north-
easterly in response to the intensifying
subtropical ridge, and Lex turned to a south-
westward track.

Lex continued to intensify slowly dur-
ing his southwestward movement, reaching tY-
phoon strength of 65 kt (33 m/see) at
3106oOZ. Shortly after”0200002, Lex again
changed direction and headed on a northward
track through a break in the subtropical
ridge. The break developed as a trough
deepened to the north over the Sea of Japan.
At the same time, anticyclonic cells inten-
sified at all levels to the southeast and
west-southwest of Lex.

Lex executed a cyclonic loop while ac-
celerating northward and, before completing
the loop, reached his maximum intensity of
80 kt (41 m/see). The satellite signature
for Lex at maximum intensity is illustrated
in Figure 3-12-2. Upon exiting the loop, Lex
continued tracking north until a deep surface
low and associated cold front began moving
eastward across Japan. As the frontal system
approached from the west, Lex ccniunenced re-
curvature to the northeast and accelerated
slightly. The slow entrainment of cold air
caused Lex to weaken and transition into an
extratropical system. ,The last warning was
issued for Lex at 0700002 August 1980.

FIGURE 3-12-1. Lex ab a.tmpicd dtbahbatme *h
to .Lbbuance o~ a TCFA, 27 Sdg 19U, 00?62. (VMSQ
imagew}

iWlfRE 3-12-2. Typhoon Lex a.tmax,inxon ktienb.ilg 06
gO kt {41 M/beC], 2 kgub.t 1980,22422. IwoJti.tb
about 155 nm [285 km) WM.t of kx. (N&tA6 hagwtg]
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TYPHOON MARGE (13)

Marge was the sixth tropical cyclone ‘.
reach typhoon strength during 1980. She
developed west of the Marshall Islands in
an area that had shown considerable insta-
bility since Typhoon Lex passed through
the area in late July.

The convection that signaled Marge’s
formation first appeared on satellite imag-
ery at 051200Z August 1980. Because of
continual intensity variations in the con-
vection, the tropical disturbance was not
considered suspect until 060600z when it
was first mentioned in the Significant Trop-
ical Weather Advisory Bulletin (ABEH PGTW) .
Through most of this period, the convection
was embedded in a broad easterly flow. Ty-
phoon Lex still displayed considerable
influence over the region, causing the
usual easterly current to be diverted
northward over the Mariana Islands (Fig. 3-
13-1). By 060000Z, Lex had moved far enough
to the north that his influence over the
easterly flow had weakened and the surface
flow had split. One current was still
drawn northward toward Lex, while the other
current curved southward between the Nar-
shall Islands and the Northern Mariana

Islands. The southern current was drawn
back into a broad low-level circulation
between the eastern Caroline Islands and
the Marshall Islands (Fig. 3-13-2). Satel-
lite imagery showed an increase in convec-
tion corresponding to this change in the
flow pattern.

Convective activity appeared to con-
solidate near 15N 159E by 061600z. The
convective area continued to expand and by
070000Z covered an area nearly 5-degrees
square, with the most intense activity re-
maining near 15N 159E. Post-analysis shows
that Marge formed during the period between
070000Z and 071200z. An evaluation of the
satellite imagery for this time period in-
dicates that tropical depression stage was
attained at 070600z. By 071200Z, a north-
south trough oriented along 160E was ana-
lyzed at the surface/gradient level. The
circulation associated with Marge appeared
to be part of this trough (Fig. 3-13-3).

The first reconnaissance into Marge, at
080533Z, observed surface winds of 35 kt
(18 m/see) and a central pressure of 998 mb.
Based on these data, the initial warning on
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Tropical Storm Marge was issued at 080800z.

Marge initially followed a generally
west-southwestward track. Objective fore-
cast aids showed considerable scatter at
this stage, a common occurrence during the
formative stages of a tropical cyclone. A
mid-tropospheric ridge was analyzed to the
north of Merge. The key questions at that
time concerned the status of this ridge,
i.e., was it strong enough to keep Merge on
a west-southwestward track, or was there a
weakness which could allow her to recurve to

the north-northwest. The 0800002 500 mh
Streamline analySiS (Fig. 3-13-4) indicated
that Marge was located in a col, thUS provi-
ding a channel for a more northerly track
than predicted by climatology. The 500 mb
reconnaissance data provided by the 54th
Weather Reconnaissance Squadron north of
Marge proved very valuable in locating this
Col. A sequence of satellite fixes between
081600Z and 082330Z was the first indication
that Marge was reacting to the weakness in
the ridge and had started a northward turn.
A 090300Z satellite position fix, combined
with aircraft fixes at 090615Z and 090839Z,
confirmed the northward track.

55



II
,. ,. ,.

35”
T- 1

>V.

I , 1 ,

x
, , I 1 1 Xl 8 I f , w, 4 Ill I I , 1, I

t 1 I I@ I I 1’ -1UI
A

4! r I 1’ /’ Yzl=
~ 25”

/! , It II I t ! , \l \,, , i I , , , 1\ ~

f

!/ I’”’ t\”” \t””\””\t” \w---” Y ‘/”}’”
+.. ,

f! t \ , , !

1°+-1-

\.. $’ AA. /.

I I It 1/, 1 ,=1 , , =1 ,

/ /

, I 1 1 , \, , w 1 1 \, Y 1 \ 1 ,

OSRAE

,“
[, 1 r I

----- ..—J_––
, , I I 06 MIUiXAOd~ ando.ikct

1 I , ,
— 1 WindAPdA me in knot



Marge continued northward for 17 degrees
of latitude on a track between two centers
in the subtropical ridge. During the north-
ward trek, Marge intensified to typhoon
strength which she maintained for nearly 5
days. A minimum sea-level pressure of 944
mb supported a maximum intensity of 110 kt
(56 m/see) (Atkinson and Holliday, 1977) for
L8 hours (Fig. 3-13-5).

By 131200Z, Marge began to encounter
strong upper-level westerlies. A second
course change accompanied by gradual acceler-
ation and weakening began at that time.
Merge tracked east-northeastward and contin-
ued to accelerate under the influence of the
strong mid-latitude westerlies. The final
warning on Marge was issued at 151800Z as
she transitioned tnto an extratropical cy-
clone andmerge-dwith a mid-latitude low
pressure system.

FIGURE 3-73-5. lhud bti~e .imo.guy o~ Tgphoon
Mahgejubta{kmmuh.ing nmintwnintenb.i.tyand
mininum &U-.&VZt Ptk%btie, 10 AqubX 1980, 2’1242.
lNoA46.imag@
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TROPICAL DEPRESSION 14

FIGURE 3-14-01. TJwphz.t Depmubhn 14 a-t 20 kt [10
m/h cc) &ten.6i..tg jut ph,im to &nd&LU on the ea6t
wabi o~ fuzon,14 Augti.t 1980, 23f7Z (NUAA6 immg-
eq] . TV 14 wdened Zapi&g OVWLthe mounts.&406
Luzonand nevatfiWenAi&&d OVWLthe South China
Saz a4 w expected.
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TYPHOON

The near equatorial trough was reestab-
lished between Guam and Ponape as Typhoon
Marge moved northward toward Marcus Island
on 10 August. A weak surface circulation
developed along the trough axis south of
Guam and slowly drifted toward the Philippine
Islands over the next two weeks. Although
this disturbance never developed into a sig-
nificant tropical cyclone, it played a major
role in delaying the intensification of a
disturbance that tracked westward from Wake
Island and eventually became Typhoon Norris.

A deep Tropical Upper-Tropospheric
Trough (TUTT) was first analyzed on the
1512002 200 mb analysis over the Marshall
Islands from Wake Island southwestward to
Truk. Sparse surface data gave no indica-
tions of a perturbation in the low-level
tradewind flow at that time.

For the next seven days, the TUTT and
associated convective activity to the south-
east migrated slowly westward. Figure 3-15-1
depicts the position of the TUTT in relation
to the area of enhanced convection that even-
tually developed into Typhoon Norris. It was
not until 211200z that the upper-level dis-
turbance was reflected at the surface as a
weak circulation.

The increased convection and resultant
heating of the upper troposphere, as the

NORRIS (15)

disturbance approached a position north of
Guam, is graphically illustrated in Figure
3-15-2. The streamline analysis reveals the
development of a sharp ridge which built
northeastward toward Marcus Island and even-
tually split the TUTT into two cells. By
230000z, an upper-level anticyclone had
formed over the surface disturbance, and, as
the disturbance continued to organize, a
Tropical Cyclone Formation Alert was issued
at 2309002. The preceding discussion illus-
trates the initiation of a tropical cyclone
induced by upper-level divergence and
enhancea convection southeast of the TUTT
cell (Sadler, 1978). Norris tracked virtual-
ly straight west-northwestward at an average
speed of 12 kt (22 km/hr) from the time of
first warning as a tropical depression at
2402002 until landfall on northern Taiwan at
271600z. This straight track was due to the
strong mid-level subtropical ridge which
extende< along 27N from southern China east-
ward to the International Dateline during the
latter part of August.

The circulation mentioned earlier near
the Philippine Islands prevented Norris from
developing and intensifying more rapidly.
The surface flow pattern was split between
the two circulations until 260000z when the
other circulation finally went ashore over
Luzon and dissipated. With all t’~elow-
level inflow now available, Norris intensi-

FTGURE3-15-1. 210000ZAuguAt19g0200mb &OwamUne
analgbd &+WXmpohed on mtel%..te.imagmjat 202200Z.
Th& {~guzedeptti conuetiueactLuLtg aAboci.a.ted
w&% uppa-LeveZcycf.on.iccOI.CutaalonAandthe
enhancedconwctbn ~outhmt od the TU7T that even-
tmtly dewlq.xd into Typhoon Notti.A. [MOAA6i.magenyl
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FIGURE 3-75-2. 220000ZAuguA.t1980200mb A.tzemmfhe
OMO-&@ A.ptipOb.Zd on Atitie &2goLg & 2J21OOZ.
Thi,4&iguze.il.tuA.tmatticonvetivehe4ztLnguftieh
baif..ta bhatpAldgeto the eoAto~ the TUTTu-2&
Th.iXtige ptihed -the TfITT nozthwx.d and eve.n.tuaflg
bp-?i.-tilin.to tloo eeLfA. 1NOAA6.imagvlyl

fied quickly from 50 kt (26 m/see) and 985 mh
at 2600002 to a peak of 90 kt (46 m/see) and
950 mb about 36 hours later.

Norris ‘ equivalent potential temperature
(6e) and minimum sea-level pressure (MLSP)
curves intersected at 2600002. Using JTWC’S
Oe/MSLP study (see discussion on Super
Typhoon Kim), Norris’ sea level pressure was
expected to fall 44 mb and maximum surface
winds to increase 55 kt (2,8m/see) beyond
that point. It seems very likely that this
intensification would have occurred if land-
fall on Taiwan had not taken place within 42
hours.

The well-established mid-level ridge
north of Norris, with a strong high pressure
cell located between Taiwan and Okinawa, was
responsible for the climatological west-
northwestward track with Norris skirting the
northern tip of Taiwan. However, with Norris
500 nm (926 km) southeast of Taiwan, the
2600002 500 mb analysis indicated that the
ridge was beginning to weaken between Taiwan
and Okinawa with the high pressure cell
retreating northeastward to a position east
of Okinawa. By 2612002, a definite break in
the ridge was evident with the high cell now
over the Benin Islands and a secondary cell
located near 25N 112E over southern China.
The numerical forecast series during this
period also supported the persistence of this
break. Thus, JTWC’S warnings after 2600002
were consistent in forecasting recurvature

FIGURE 3-15-3. TgphoonNoti 20 nm [37&m) ~outh-
eaAX 06 Yonagw@ma (WMO~tation 47912)and 95 nm
[176km]dotihwZ odTtiptinmpuk%mtiy 06
90 k.t(46m/bd, 27 Augu.b.t1980,1051Z(NOAA6
&lgQJy). YonagunijhufiepotiedhuAtalnedti& 06
gO M (41m/&ec]one hoti.la.tek.
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north of Taiwan and along the coast of main-
land China into the Korea Strait.

Norris passed 10 nm (18 km) southwest of
Yonagunijima at 271200z. At that time, the
island reported southeast winds of 80 kt (41
m/see) and a sea-level pressure of 952.2 mb
(Fig. 3-15-3). Norris then turned to a more
westward track toward northern Taiwan.
Excellent radar coverage from the island
stations of Ishigakijima and Miyakojima and
from Hua-Lien on Taiwan permitted JTWC to
follow Norris as he tracked across Taiwan and
into the Formosa Strait just north of Hsin-
Chu . Strongest surface winds of 39 kt (20
m/see) with gusts to 64 kt (33 m/see) on
northern Taiwan were reported by Taipei at
271600Z (Fig. 3-15-4).

Norris’ track across Taiwan, change in
speed, and observed weakening were classic
examples of the effects of Taiwan on tropical
cyclones (Brand and Blelloch, 1973). The
mountainous terrain of Taiwan apparently pro-
duced an induced surface low on the lee side
of the mountain range, resulting in the
marked increase in speed and the westward
bend in Norris’ track.

Landfall just south of Fu-Chou on main-
land China occurred about 280900z and,
although penetrating deeper inland than fore-
Cast, Norris eventually recurved northeast–
ward and the remnants linked with a frontal
system that moved out over the Yellow Sea and
Sea of Japan.

FIGURE 3-15-4. TgphoonNoztiAa been by
M&l a-t Ift.ua-tien, 27 Augtit 19g0, 0800Z.
(Phu.tog~phcou.tttiy06 the Cew5uz.1Wea,tha
FWWU, Taipei, Taiwn)
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TROPICAL DEPRESSION 16
AND TYPHOON ORCHID (17)

FIGURE 3-17-1. Sat&LLtf2 hag elg Ahotingaten.A&z
unozgwzed convectionin .#w vicinityo{ Guam,05
Septemba 1980,Z150Z[NOAA6imaguy). Thi.A .imagmy
alonguxlhAynO@C and tivuz~~ dti &Lppo&ted the
detiion LO bme Ihe d.httunn.nlngon TV 16. The
.incleabedconvec.tLonem.tand nod 06 GuamaLAoa-
-tattedJTWCto the pobA.tb& develqxwzt 06 ano.theA
ti.tutbance betweenGuamand S&pan.

The discussion for Typhoon Orchid would
be incomplete without reviewing the brief
life of Tropical Depression 16. Both systems
developed near the eastern extension of the
monsoon trough. The dissipation of Tropical
Depression 16 was followed by the subsequent
development of the disturbance which became
Typhoon Orchid. The influence of the monsoon
trough was investigated to explain the struc-
ture of these cyclones and, ultimately, to
offer an explanation for Orchid’s most unusu-
al behavior south of Japan.

During the first few days of September,
the monsoon trough was evident as far east as
160E along 05N. Satellite imagery on 2 Sep-
tember indicated increased convection near a
weak circulation at the eastern end of the
trough. The first of two formation alerts
was issued at 0214002. Further development
was not observed on satellite imagery during
the next 36 hours. A reconnaissance aircraft
at 0401552 located a closed surface circula-
tion with 25 kt (13 m/see) maximum winds and
a minimum sea-level pressure of 1002 mb. The
first warning on TD 16 followed at 040600z,

and during the next 42 hours, JTWC tracked
the depression as it moved west-northwestward
Aircraft investigations during this period
showed a largely unorganized system. Unlike
the investigation at 0401552, these investi-
gations repeatedly suggested that multiple
centers existed in the area. Post-analysis
indicated that sometime during the 42-hour
period, the surface center associated with TD
16 weakened within the trough while JTVC con-
tinued to follow a persistent convective cen-
ter to the west.

Although TD 16 continued to weaken, warn-
ings were still issued because the potential
for significant tropical cyclone development
remained high in the region. Another distur-
bance eventually developed northeast of TD 16
as TD 16 weakened. Satellite imagery re-
ceived at 0521502 (Fig. 3-17-1) showed that
the entire area near Guam was under extensive,
but apparently unorganized convection. The
final warning was issued for TD 16 when air-
craft reconnaissance at 0600502 failed to lo-
cate a significant surface circulation.

66



By 0600002, satellite imagery indicated
that a tropical cyclone formation alert was
required for a rapidly developing disturbance
just north of Guam. A reconnaissance aircraft
investigated the disturbance at 0601202 but
was unable to close a surface circulation.
The aircraft and synoptic data showed an ex-
tensive light and variable wind area extend-
ing more than 100 nm (185 km) west of the
disturbance. Synoptic data, nevertheless,
indicated that gale force winds (greater
than 33 kt (17 m/see)) existed in the east-
ern semicircle of the disturbance. After
coordination with forecasters at Naval Ocean-
ography Command Center, Guaml, a gale warn-
ing was issued for the area. The first warn-
ing for Tropical Storm Orchid was issued at
0702002. This warning was based on aircraft
reconnaissance at 0700052 which observed 45
kt (23 m/see) surface winds in the northeast
quadrant of the storm. The same aircraft ob-
served only 10-15 kt (5-8 m/see) northwest
winds in the western quadrant, indicating
that a closed surface circulation existed
only for 6-12 hours before the first warning

on Tropical Storm Orchid.

During the five-day period from 02 to
08 September, the axis of the monsoon trough
moved from 05N to 18N. A near equatorial or
buffer ridge developed at low latitudes and
extended from the Philippines to the east of
Orchid. The pre-existing subtropical ridge
north of Orchid and the presence of the near
equatorial ridge provided a broad wind band,
which extended counter-clockwise from the
south-southwest of Orchid to the northwest
at distances as far as 800 nm (1482 km) from
Orchid’s center. A composite surface stream-
line analysis from 070002 to 0912002 indi-
cates that this pattern maintained itself,
virtually unchanged, during a 60-hour period
during which Orchid moved west-northwest at
12 kt (22 km/hr). Figure 3-17-2 shows this
pattern with the 0812002 surface wind field
around Orchid superimposed. After 0912002,
the northwest wind component strengthened
around Orchitias the monsoon trough began in-
teracting with a mid-latitude trough in the
east China Sea.

, /, 1 1, K
r , I

I I

FTGURE3-17-2. A CO~b.de &L@ce btJL@tii.ne ana.f-
ybib o~ th e monboonaWx.qh bared on &.ta wL&c.ied
@m 0700002 ti 0912002. The Og1200Z A~QA
[tihdtiul WLebU)WL@20btd60t( kh.id.

1
The Joint Typhoon Warning Center functions

operationally under the command of the Naval
Oceanography Command Center, Guam (NOCC).
Obstructive wind warningifor the western
North Pacific are included in the services
provided by NOCC.
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Although TD 16 snd Typhoon Orchid de-
veloped in the same location with respect to
the monsoon trough, it now appears that TD
16 failed to intensify because it could not
sustain its own circulation pattern indepen-
dent of the enhanced flow around the trough.
Orchid sustained an independent circulation
beginning on 7 September.

By 0900002, Orchid had moved north into
the subtropical latitudes near 23N. The mon-
soon trough was showing signs of weakening,
and by 0918002, the eastern portion of the
wind band collapsed into Orchids’s circula-
tion pattern. Interaction with the mid-lat-
itude trough moving east from Asia signalled
the beginning of a change in Orchid’s trajee
tory towards recurvature. The numerical pro~
nostic series indicated a further eastward
progression of the mid-latitude trough, but
the series did not reflect the presence of
Orchid at the middle and upper levels of the
troposphere. Initial recurvature tracks anti-
cipated a deepening of the trough and eventu-
al recurvature southeast of Japan. The trough
stalled near 130E, however, and the opportu-
nity for recurvature was delayed until Orchid
approached the Ryukyu Islands about 12 to 18
hours later.

In post-analysis, JTWC often finds some
phenomenon that is not evident to the fore-
caster in real-time but which explains the
motion or character of a tropical cyclone. In
Orchid’s case, JTWC was well aware of her cir-
culation pattern; what wasn’t known was the
effect of this circulation pattern on Orchid’s
trajectory. Once formed, Orchid moved to the
west-northwest at a nearly constant speed.
During this portion of her track, Orchid was
well behaved and there was no known “rule of
thumb” which would have provided JTWC with a
prior warning of the motion that the cyclone
would undergo in the 36-hour period beginning
at 0906002. Beginning at 0906002, Orchid exe
cuted three high speed cyclonic loops while
maintaining an overall forward speed of 14 kt
(26 km/hr) toward the north. Satellite, air-
craft, and radar surveillance provided dense
reconnaissance coverage of Orchid during these
loops (Fig. 3-17-3). Orchid finally stabi-
lized on her northward track just prior to
landfall on Kyushu, Japan. Figure 3-17-4 il-
lustrates an expanded surface best track, a
partial 700 mb track based on aircraft data,
and the overall smoothed track, which may have
been followed by Orchid at some level above
700 mb. ATI analogy which may offer some in-
sight into Orchid’s unexplained motion is
given next.

Before offering the analogy, some con-
jecture is required based on the assumption
that Orchid’s circulation pattern relative
to the broad-scale circulation was “condition-
ally” unstable, i.e.,all the forces acting on
Orchid were only in balance as long as she
maintained a constant heading. As Orchid ap-
proached the mid-latitude trough, this balawe
was interrupted and the potential unstable
character of the cyclone, embedded in this
particular synoptic pattern, was redlized. One
analogy that can be used to explain the tra-
jectory involves a child’s toy top. The top,
inherently unstable because of its small base
and wide body, will spin uniformly about its
axis as long as it maintains equilibrium. A

loss of rotational speed or a tap along the
side will cause the top to stumble and the
base will appear to accelerate along a pre-
dictable looping pattern until the top’s sta-
bility is either restored or it comes to rest.

It is suggested here that the effect was vir-
tually the same when Orchid began interacting
with the mid-latitude trough. The best track

shows that Orchid regained her equilibrium
within the mid-latitude trough prior to mak-
ing landfall in southern Japan. Orchid did
not loop again and she returned to a slower
speed of 18 kt (33 km/hr) prior to acceler-
ating during the extratropical transition
period.

Orchid caused considerable damage and
loss of life in Japan and Korea. High winds
and torrential rains associated with Orchid
were blamed for six deaths, numerous inju-
ries, and considerable damage to crops in
southern Japan. At least three deaths were
reported in South Korea as Orchid moved east
of Korea into the Sea of Japan. Another 112
fishermen were reverted missinq in the Korea
Straits following-Orchid’s passage.

FIGURE 3-17-3. Typhoon Omchid, neazmaximum.inten-
ALtg tig the becond 06 tlttee cgcfkwtic IOOFM,
10 S&.%%ez 1980, 06’252. (TIROSN imzguy]
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TYPHOON RUTH (18)

Typhoon Ruth was the second of five
typhoons occurring in September. Unlike the
other typhoons, Ruth began as a monsoon de-

pression in the South China Sea on 11 Septem–
ber. For two days, the depression remained
quasi-stationary with the weak surface cir-
culation embedded in the monsoonal trough.
Synoptic data on the 13th, however, indica-
ted that the circulation was intensifying;
also, satellite imagery showed that it was
forming its own outflow center. As a result,
JTWC issued a formation alert at 1300472.
Later satellite data showed that further de-
velopment had occurred which prompted the
first warning to be issued on TD 18 at
1306002.

During the early phase of development,
TD 18 tracked slowly southward, steered by
the near surface wind flow. By 1318002, TD
18 had intensified to Tropical Storm Ruth
and had started to track northwestward at an
accelerated forward speed of movement. For
the rest of her existence, Ruth tracked
along the southern periphery of the 500 mb
ridge which was centered over southern Main-
land China. She reached her first maximum
intensity of 45 kt (23 m/see) prior to land-
fall over Hai-Nan Tao, but quickly weakened
to minimal tropical storm strength while
over the island. Ruth entered the Gulf of
Tonkin on the 15th and, during her transit,
rapidly intensified to typhoon strength with
a maximum surface wind of 65 kt (33 m/see)
and a minimum sea-level pressure of 975 mb.

Brand (1970) summarized the finding of
Perlroth (1969) who showed that vertical
temperature differences between the ocean
surface and the 200 ft “(61.m) water depth
have an important effect on development of
tropical cyclones. Perlroth reported that
approximately 90% of the tropical cyclones
that reached hurricane intensity in the equa-
torial Atlantic from 1901-1965 occurred where
the climatological difference between the
ocean surface temperature and the 200 ft (61
m) temperature was 3.9C degrees or less.
Climatology for September shows that the GUlf
of Tonkin has warm sea surface temperatures
(29C) and a vertical temperature gradient
along Ruth’s track which is within the con-
straints reported by Perlroth for intensifi-
cation to typhoon strength. Thus, the north-
ern portion of the Gulf of Tonkin can serve
as a sufficient heat source for tropical cy-
clones, such as Ruth, to intensify when con-
ditions are favorable. This apparently is
true despite the fact that the Gulf is sur-
rounded on three sides by land.

Ruth made landfall at 1600002 south of
Thanh Hou, Vietnam. Nearly half a million
people were left homeless with 106 persons
known dead or missing in Vietnam. Ruth also
caused massive crop damages and interrupted
communications in the area.

After landfall, Ruth again weakened and
dissipated as a significant tropical cyclone.
The remnants of Ruth tracked west-southwest–
ward for the next two days and dissipated
over the Bilauk–taung Range along the border
of Burma and Thailand.”
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~ypHOON PERCY (19)

FIGURE 3-J 9-1. Thopiuz.il StOznl PeAcyd 45 k-t (23
mlbtd &enA.Lty, 14 Sep.zmbm 1980, 2333z. PQ.,JLCytA
Low-levct centat at that time w ~.y expobed
on the nonlheat.twedge 06 a .&ztge convective ahe.a.
(NOAA6.imagaty]

The disturbance which eventually devel-
oped into the tenth typhoon of 1980 became
evident on satellite imagery at 1306002 Sep-
tember 1980 as a focal point of cumulus
banding. This development occurred at the
base of a mid-tropospheric, mid-latitude
trough that extended south of Japan along
133E. With further intensification likely,
a Tropical Cyclone Formation Alert (TCFA)
was issued by JTWC at 1321572. An aircraft
reconnaissance investigation soon afte~ards
found a well-developed closed circulation
with 1500 ft (457m) flight level winds of
35 kt [16 m/see) and a minimum sea-level
pressure of 992 mb. Upon receipt of these
data, the first warning on Tropical stem
Percy was issued at 1406002.

...

BY that time, the mid-tropospheric, mid-latitude trough had moved eas~ward,
percY’s track, in response, shifted ~~m a
northward to a more climatological west-
northwestward track as the ridge extended
eastward north of Percy. Percy’s development
waS S1OW at this time as scatter between
satellite and aircraft fixes indicated that
he was poorly aligned in the vertical. Con-
vection On Satellite imagery was displaced
southwest of Percy’s surface center. The
mid-tropospheric ridge that extended “from
eastern China along 28N to a position north
of Okinawa also restricted upper-level out-
flow in Percy*s northern semicircle.

Between
15 and 17 July, however, reConnai55ance air-
craft consistently reported decreasing
heights and increasing temperatures near the
700 mb center (Fig. 3-19-1).

73



During this time, Percy decelerated and
began moving erratically. He eventually com-
pleted two tight cyclonic loops while inten–
sifying to typhoon strength by i6(!OOOZ.
Shortly afterward, at 160248Z, aircraft
reconnaissance reported that the eyewall had
become fully enclosed. JTWC forecast signi-
ficant intensification for the next 36 hours
as the Theta E (Q ) forecast intensity aid
(see summary for ~uper Typhoon Kim) indicated
an approaching intersection of the 700 mb
equivalent potential temperature trace and
the minimum sea-level pressure trace.

During Percy$s period of erratic move-
ment, there was speculation that a Fujiwhara
interaction might develop between Percy and
then Tropical Storm Sperry, which was locat-
ed 800 nm (1575 km) to the east. A compari-
son of the post-analysis best tracks for
Percy and Sperry shows that the two vorticies
were never close enough for an interaction to
occur (Brand, 1968).

Interestingly, Percy did dominate much
of the low-level circulation pattern between
the two systems. A reconnaissance aircraft
mission flown between Percy and Sperry
indicated that the wind shift from southerly
to northerly flow did not occur until about
100 nm (185 km) west of Sperry’s surface
center (Fig. 3-19-2)-

Significant intensification did take
place as Percy’s eye gradually grew tighter
and sea-level pressure continued to fall
(Fig 3-19-3). An aircraft fix at 171306Z
indicated a 700 mb height of 2387 m, which
extrapolates to a sea-level pressure of 919
mb and supports maximum sustained surface
winds of 125 kt (64 m/see) . Due to his prox-
imity to Taiwan, however, Percy then began
to slowly weaken. A subsequent reconnais-
sance aircraft at 171616Z reported a rise
in the 700 mb level to 2407 m. Approximately
9 hours later, Typhoon Percy made landfall
on the extreme southern tip of Taiwan.

FIGURE 3-79-2. PeA.cy jti$ ptiohto Wmhing tij-
phoon ~tiength tig the pe,tiod 06 e-ttatic move-
ment ovez .tht Ph-iLippine Sea, 15 Sep$emba 19~0,
23112. [MOAA6 in@uced~my ;

74



FIGURE 3-19-3. Tgphoon Pug @h 110 k% ( S7 m/Ace)
tiam hf.uqfact w&& uIhl.& tiem~hytig ILzpi.dty Xo
neatAupektyphoonbtieng.th,17Sep&ntb#z1960,
06452. [TJw4 N tiguy)

The island of Taiwan so disrupted Per-
cy’s low-level inflow that he was never able
to significantly re-intensify. Despite
emerging over the Formosa Strait, Percy
continued to weaken almost as quickly as he
had intensified only a day earlier. By
1821OOZ he had made landfall on the coast
of China about 240 nm (444 km) east of Can-
ton, with estimated maximum sustained sur-
face winds of 45 kt (23 m/see). Percy
continued to track inland and dissipated
several hours later over the mountains of
Mainland China.

Newspaper accounts of Typhoon Percy’s
landfall over southern Taiwan indicated 7
dead and 16 injured. Heavy rain accompany-
ing Percy damaged 140 homes, flooded rice
fields, and destroyed banana crops.
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TYPHOON SPERRY (20)

Typhoon Sperry developed in the monsoon
trough east-southeast of Guam. The distur-
bance was first reported in the Significant
Tropical Weather Advisory (ABEH PGTW) on 12
September as an area of showers and thunder-
showers. Sparse synoptic data did not indi-
cate that a surface circulation existed at
that time. However, the upper-air pattern
was favorable for continued development.
Sperry developed slowly and was described in
the ABEH PGTW on 14 September as a large sur-
face circulation with little organized convec-
tion. A well-defined upper-level anticyclon~
which provided a good outflow mechanism for
continued development, existed over Sperry.

tropical storm strength of 35 kt (18 m/see)
by that time. The 1412002 500 mb analysis
(Fig. 3-20-1) and the 72-hour numerical fore-
cast series (see Fig. 3-20-2) suggested that
a straight forecast track toward Kyushu, Japan
was most likely because the forecast series
built the subtropical ridge northwestward
toward Japan. Thus, on the initial warning,
Sperry was forecast to track along the south-
ern periphery of the 500 mb subtropical ridge.
An early recurvature track was not considered
likely due to the forecast intensification of
the subtropical ridge.

By 1600002, it was evident that the sub-
tropical ridge was not building as forecast.
Southerly steering flow was evident south and
east of Japan. Sperry was being steered by
the mid-level southeasterly flow and was ex-

The initial warning for Tropical Depres-
sion 20 was issued at 1500002. Post-analysis
indicates that Sperry had actually attained

i

I

t“

w

,7U

FIGURE 3-20-1. The 141200Z Septembm 7980500mb
bti eam.tine #lU.&Jb.iA . Windbpee& me in knoti.
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petted to continue to follow a north-north-
westward track until he moved north of the
ridge axis. Then strong mid-level westerlies
were expected to dominate. Therefore, a re-
curvature track and a weakening tendency over
Japan was forecast. This change to a recur-
vature track was supported by the 161200z
500 mh analysis (Fig. 3-20-3) and the 72-hour
numerical forecast series (see Fig. 3-20-4).
Sperry did, in fact, recurve, but significant-
ly south of Japan as the subtropical ridge
retreated to the southeast. This discussion
of the forecast tracks for Sperry illustrates
t~ difficulties that JTWC encounters both in
analyzing the axis of the subtropical ridge
in data sparse regions and interpreting the
guidance from numerical forecasts for the
seineregion.

AsSperry began to recurve on the 17th,
the estimated maximum surface wind speeds
were consistently higher than supported by
the maximum wind/minimun sea-level uressure
(MSLP) relationship of Atkinson and”Holliday
(1977). Maximum winds of 65 kt (33 m/see)
and MSLPS of 992 mh were observed by aircraft
reconnaissance. A MSLP of 992 robcorres-
ponds to a maximum wind of 45 kt (see Fig.
3-05-2). These stronger winds were probably
due to an increased pressure gradient re- -

FIGURE 3-20-2. The 48 how 500 mb nunwicd 40*c-
c(16t ChU.Jlt b

suiting from the higher environmental pres-
cued on the ~412002 Sep.temba 1980 com-

puwl anA&&A . ~L?’b 1500002 Septtunbct60hWU4t
sures at subtropical latitudes.

tma.ck 4oaSp~.i6 do indicated, @reinitial
poWXOn .to the 72 koti fjouca.bt pohtion.

I A, I r /,
. 7-
U2

I J: I \ I\!

FIGURE3-20-3. The 1612002 Septembwc 1980 500 mb
A& ~e Wti. Undbped ~e.in knofi.
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FIGURE 3-20-4. The 4g hoti 500 mb numenicol ~oaeca.t
btued on the 1612002 Septembvt computeh anaQ-

biA . JTOIC‘A 1700002 Sep.temb~doaewX tick doa
Sptwgi.iA&o .i.ndicded, @om initial po&i.tion .to
the 72 hou.h jjoaecab.t po~tion.

Sperry did not begin to weaken signifi-
cantly until the 19th because his eastward
movement kept him over warmer water for a
longer period of time and also kept him south
of the strong mid- to upper-level westerlies
which would have weakened him due to strong
vertical wind shear.
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TROPIC7L STOF?M THELMA (21)

Thelma began as a disturbance in the
monsoon trough approximately 100 nm (185 km)
north–northeast of Saipan. Although Thelmags
forecast track posed few problems, analysis
of the cyclone was not straight-forward due
to Thelma’s very abnormal structure.

Satellite imagery began showing intensi-
fication of convective activity in the maxi-
mum cloud zone within the latitude belt 1O-2ON
from.southeast Asia to the Marshall Islands
on 23 September. A significant area of con-
vection developed in the monsoon trough near
Saipan early on 23 September. This convec-
tion gradually increased and began suggesting
the presence of a surface circulation later
on the same day. Data at 500 mb, however,
indicated that the curvature in the cloud
signature was associated with a mid-tropo-
spheric circulation as no circulation was
aPParent from surface/gradient wind data. A
circulation at the surface/gradient level was
finally analyzed just south of Guamat
2412002. By 2500002, the low-level circu-
lation that produced Thelma was analyzed
over the Northern Mariana Islands (Fig. 3-22-
1). This circulation co~tinuer?to develop
and drift westward while becoming the domi-
nant circulation in that portion of the mon-
soon trough.

From her onset, Thelma did not display
classical tropical storm characteristics.
Height gradients observed by reconnaissance
aircraft at 700 mb w~re very flat; thus maxi-
mum winds near the center were significantly
lower than suggested by the central sea-level

pressure (Atkinson and Holliday, 1977). Also,
the maximum wind band was some distance away
from the center, and the 700 mb temperature
field showed higher temperatures outside the
cyclone center for most of the early aircraft
penetrations. Table 3-3 presents a summation
of aircraft data and highlights the points
presented above. Figure 3-22-2 shows the re-
connaissaj-,cedata plot for the last daylight
penetration of Thelma. The wind field and
other data presented on the plot are fairly
representative of Thelma’s entire life.

As previously stated, Thelmats track pre
sented no real problems. Streamline analyses
at 500 mb showed that Thelma developed just
south of a break in the subtropical ridge.
After following a northwesterly course, Thel-
ma first turned northward and almost immedi-
ately thereafter began to track northeastward.
Cyclogenesis/frontogenesis occurred simulta-
neously in a baroclinic zone that persisted
throughout Thelma’s life in the area from
Okinawa northeastward to a point off the
coast of Japan. The continual presence of
this surface trough appears to be one of the
factors that directed Thelma’s northeastward
movement (Fig. 3-22-3). Upper-level steering
was provided by relatively strong westerlies
which reached south to the Benin and Volcano
Islands. During her northeast trek, Thelma
reached maximum intensity of 55 kt (28 mlsec).
Further intensification was probably sup-
pressed by restrictions on her upper-level
outflow. Thelma continued to accelerate
toward the northeast and transitioned into
an extratropical low pressure system by
04002 on 30 September.

TABLE 3-3

t
MaximumTemperature Intensity(KT) Bearing/Range

Central Pressure
Date/Time Inside Center Outside Center Observed Atkinson/ of MAX FLT LVL

Oc ‘c M8
Surface Holliday Wind (DEG/NM)

27/1530z 12 13 993 N/O 42 100/136

28/0308Z 14 15 989* 30 48 320/110

28/14182 12 15 987 N/O 50 240/40

29/0258z 14 10 982 55 57 350/110

29/1500Z 13 13 981* N/O 59 120/150

Aircraft data extractedfrom detailedvortexmessagesand peripheraldata observations.bterisks indicate
central pressure extrapolated from 700 mb data.)

FIGURES3-22-1, 3-22-2 and 3-22-3 OJICORtht Aok%xuingpqcb.
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TYPHOON VERNON (22)

During the latter part of summer, tropi-
cal cyclone activity in the northwestern
Pacific reaches its peak. Multiple circula-
tions develop within the Near Equatorial
Trough and two (or more) cyclones of tropi-
cal storm or typhoon strength often exist at
the same time.

If one tropical cyclone is located to
the northwest of another developing circula-
tion, it usually dominates and prevents the
system to the southeast from intensifying as
rapidly as it normally would. This is due
primarily to the upper-level outflow from
the system to the northwest which enhances
the climatological northwesterlies and re-
stricts the outflow channels of the cyclone
located to the southeast. The cyclone to
the northwest is also, generally, the older
of the two and has the opportunity to estab-
lish control of the low-level inflow. The
development of the system to the southeast
is, therefore, delayed until the other cy-
clone either weakens or moves far enough
away from the tropics that its influence be-
comes insignificant (see Roger and Tip, 1979
and Lex and Marge, 1980) . Typhoon Vernon

i ‘T-= 1/ ““r

and Tropical Storm Thelma engaged in just
such an interaction during the end of Sep-
tember and beginning of October.

Vernon was first observed, as an area of
increased thunderstorm activity, about 200 nm
(370 km) northeast of Eniwetok Atoll on 26
September. Initial movement was westward at
about 7 kt (13 km/hr). As the convection
continued to organize, a Tropical Cyclone
Formation Alert (TCFA) was issued at 2706002,
and the first warning followed 12 hours later.

During that period, Tropical Storm
Thelma was developing north of Guam. Thelma,
although never more than tropical sturm
strength, nonetheless had a huge associated
cyclonic circulation pattern which extended
to at least the 500 mb level and covered most
of the area between the Philippine Islands
and Guam, and as far north as southern Japan.
Because Thelma covered such a large area and
was located to the northwest of Vernon, she
robbed him of strong low-level inflow and
restricted the upper-level outflow in his
northwest semicircle in the manner described
above.
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After the 28th, Vernon began tracking
more northwestward as he moved into the rnid-
level trough which was associated with Thelma.
Thelma helped to maintain this trough through-
out her lifetime as indicated by reconnais-
sance aircraft and the few island reporting
stations in the vicinity. Vernon was steered
by the southeasterly winds on the east side
of this trough until 021200Z October. At
that time, he came in contact with the
southern extension of the mid-latitude jet-
stream which accelerated him to the north-
east, eventually to 53 kf (98 km/hr).

Figures 3-22-1 and 3-22-2 show a
dramatic change which took place in the
upper-level flow pattern; the outflow from
Thelma initially restricted Vernon’s out-

flow in his northwest semicircle (Fig.
3-22-l), but by 0112002, Thelma had moved
off to the northeast. This opened up an
outflow channel to the north and northwest
(Fig. 3-22-2) which enabled Vernon to reach
his maximum intensity of 105 kt (54 m/see)
(Fig. 3-22-3). Without the influence of
TS Thelma, Vernon most probably would have
reached maximum intensity earlier and main-
tained it longer.

Vernon made the transition to an extra-
tropical system quite rapidly. Satellite
imagery showed that he lost almost all of
his heavy convection between 031200Z and
031800z. Ship reports off the coast of
Japan indicated that the remnants of Vernon
continued to maintain gale force winds until
5 October.



FIGURE 3-2Z-3. Tgphoon Vtx.nonp wLtha40 nm [74 h)
tigge.d eye, al maximum .l.ntenb@ o~ 105 k.t [54 mfbecl,
01 Ocfoba 19g0, 22162. INOAA6 .i.myuy)
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SUPER TYPHOON WYNNE (23)

The disturbance that eventually developed
into Super Typhoon Wynne was evident on sat-
ellite imagery as early as 18002 on 30 Sep-
tember, although at that time, it appeared
to be simply enhanced convection embedded in
the convergent inflow into Typhoon Vernon lo-
cated 1000 nm (1852 km) to the northwest. By
0200002 October, however, the disturbance had
separated from the inflow into Vernonp and
by 0212002, the convective activity had in-
creased in organization with good curvature
and upper-level outflow evident from satel-
lite data.

The small scale of the disturbance and
the tightness of the circulation that charac-
terized Wynne during most of her life pre-
vented the circulation from appearing on
synoptic analyses and led to an underestima-
tion of severity during her formative stage.
These facts heavily influenced the decision
to delay the issuance of a Tropical Cyclone
Formation Alert for 21 hours, although post-
analysis indicates that tropical storm
strength was achieved as early as 0306002.

\ A..

lM

60NM Mmla

134E

+08N

04N +

150E

FIGURE 3-23-1. Ph.t o~ aiAcJIA&tuconn&tb&We&tu
&oa Xhe040122Z a.nd040332Z Ociobm 1980 I&@ 06

Tnop.icd Stomn (dynne.

Because of her proximity to Guam, numer-
ous aircraft reconnaissance missions were
flown into the developing tropical cyclone.
This extensive coverage confirmed Wynne’s
small circulation (Fig. 3-23-1 and 3-23-2)
and permitted JTWC to monitor her develop-
ment very closely.

Although Typhoon Lex may have been the
most interesting cyclone of the year in terms
of movement, Super Typhoon Wynne proved to be
the most unusual in terms of intensity oscil-
lations. AS shown in Figure 3-23-3, Wynne’s
early stage of development was characterized
by short periods of rapid intensification and
weakening, rather than by a typical smooth,
gradual intensification. From 3 October to
7 October, Wynne’s intensity and convective

activity fluctuated significantly, as she at-
tained typhoon or near typhoon strength only
to weaken to near tropical depression inten-
sity three times following a diurnal cycle.
Although not as marked as the oscillations in
the observed maximum winds, the minim~ sea
level pressure also exhibited a cyclical os-
cillation that closely approximated the peri-
odicity of the maximum winds.

There have been documented cases of
tropical cyclones exhibiting intensity vari-
ations (Holliday, 1976). However, these
occurrences were limited to well-developed
typhoons with minimum sea level pressures

below 970 mb and with a single weakening-
reintensifying cycle.

iin examination of the satellite imagery
during this period of large short-term
changes in intensity (Figure 3-23-4) reveals
that maximum activity in deep convection oc-
curred in the early morning hours (0700 to
0800 local time) with a minimum in the even-
ing hours (1900 to 2000 local time). An in-
crease in cirrus toward the late afternoon
(1600 local time) was also evident. These
observations agree with the findings of
Arnold (1977). Although Arnold found no
evidence of intensity change accompanying
the change in cirrus or deep convection,
significant intensity change was observed
in the case of Wynne with a lag of 6 to 8
hours between maximum convective activity

and maximum observed winds.

Wynne’s third and final period of weak-
ening occurred as she tracked 45 nm (83 km)
northeast of Guam. This weakening, combined
with her small circulation, resulted in
Wynne having virtually no effect on Guam.
Wynne continued to intensify rapidly fol-
lowing her third reintensification cycle at
071800Z, attaining super typhoon strength
just 30 hours later and a peak intensity of
150 kt (77 m/see) in another 6 hours. Fig-
ure 3-23-5 depicts Wynne near maximum inten-
sity about 490 nm (908 km) southeast of
Okinawa. Minimum sea level pressure (MSLP)
during this 35-hour period dropped from 982
mbto890mb- a 31 mb/12 hr fall.

JTWCIS Theta E (G )/MSLP study once
again accurately predi$ted this explosive
deepening as the e and MSLP trace inter-
sected at 081400Z.e Wynne’s intensity peaked
16 hours after the time of intersection with
the surface winds increasing by 85 kt (44 m/
see) and the MSLP falling another 62 mb.

As Wynne tracked north-northwestward
past Guam, she was expected to move through
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an apparent weakness in the subtropical
ridge-north of Guam. However, the weakness
between 25N and 30N was evidently too far
north to permit her to b“reak through the
ridge, and she eventually came under the in-
fluence of the strong anticyclone located
between Okinawa and the Benin Islands. Post-
analysis of available 500-mb data indicates
that a change to a more westward forecast
track around the southern periphery of the
anticyclone could have been made 24 hr ear-
lier. Once the forecast track was changed to
reflect the shift in the synoptic flow pat-
tern to a more definitive easterly steering
current, JTWC was consistent in accurately
predicting recurvature just west of Okinawa.
Wynne actually recurved 100 nm (185 km) west
of Okinawa, and her slow 7 kt (4 m/see) bend
around the island brought over two days of
torrential rain and winds gusting to more
than 65 kt (33 m/see). Very few injuries
were reported with farm crops receiving the
major wind damage. A small island 30 nm (56

km) northwest of Okinawa and closer to Wynne’s
path, however, reported winds of 100 kt (51
m/see) and severe damage.

Once north of the ridge axis, Wynne
tracked virtually straight east-northeastward
on a heading of 070 degrees. This course kept
her approximately 80 nm (148 km) from the
coast of Japan. Thirty (15 m/see) to fOrty-
five kt (23 m/see) winds were reported by
Japanese coastal stations as Wynne acceler-
ated northeastward. Heavy rains claimed sev-
eral lives and flooded over a thousand homes.

As Wynne accelerated past Japan at speeds
exceeding 40 kt (74 km/hr) , the vertical wind
shear and the influx of cooler, drier air re-
sulted in rapid extratropical transition. A
reconnaissance aircraft at 1415002 was unable
to find a circulation at 700 mb and satellite
imagery at 1418002 revealed no active convec-
tion. The remnants of Wynne eventually were
absorbed by a developing low pressure system
east of Japan.

FIGURES3-23-3 and 3-23-4 tie on the ~otlouing ,pageA
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TROPICAL STORM ALEX (24)

Tropical Storm Alex, the 24th tropical Nearly the
cyclone of 1980, was induced by a Tropical lation was
Upper Tropospheric Trouah (TuTT) in a manner

entire western half of the circu.
exposed at that time.

s;rnilart; that describgd by Sadler ~1976).
A small disturbed area of convection drift-
ing westward from near 170E was observed on
satellite imagery on 7 October. By the 8th,
this area had come under the influence of a
relatively strong upper-level divergent area
generated by a dissipating TUTT cell. The
convection increased noticeably with outflow
to the north, but little outflow was evident
in the southern and western quadrants.

The restricted outflow pattern was char-
acteristic throughout Alex’s existence.and is
attributed to the proximity of Super Typhoon
Wynne, which was located west of Alex. Alex’s
coexistence with Wynne was significant in
light of Wynne’s overall dominance of the
western Pacific region. Wynne absorbed much
of the energy that otherwise would have been
available to Alex (Fig. 3-24-l).

Satellite imagery showed that the con-
vective area continued to persist until late
on the 9th when JTWC issued a Tropical Cy-
clone Formation Alert (TCFA). Aircraft re-
connaissance on the 10th found a weak surface
circulation with the associated convection lo-
cated north and east of the surface center.

For the following 48 hours, the distur-
bance intensified gradually and tracked north-
westward at 12 kt (22 km/hr). At 1206002,
the first warning was issued for TD 24. With-
in 24 hours, TD 24 intensified to Tropical
Storm Alex with maximum surface winds of 35
kt (18 m/see). At that time, Alex’s low-
level circulation center was not exposed to
the west, but aircraft reconnaissance encoun-
tered only weak convective activity around
the circulation’s center. During the next 6
hours, Alex recurved to the northeast and
weakened to 30 kt (15 m/see) intensity.

After Alex had recurved, Alex and Wynne

were within 800 run (1482 km) of each other
such that a Fujiwhara effect was possible.
This was not observed, however, because Alex
and Wynne were both beginning to interact
with the jet stream which became the dominant
steering mechanism over both cyclones. Due
to this jet stream, Alex rapidly accelerated
northeastward. At 1400002, JTWC issued the
final warning on Alex as he was beginning to
transition into an extratropical system.
Satellite imagery received after the final
warning showed that the transition was very
rapid.

FIGURE 3-24-1. v.iAlla.t.iJnO.gWyo~ Tllopid Mom
kf [15m/bee].intetiitg,12 Octobm 1980,

23~Z. (NO&46imag@t.g)
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TYPHOON BETTY (25)

Betty, the 25th significant tropical cy-
clone of 1980, developed east of Truk Atoll
from a weak disturbance which had been moni-
tored for almost a week in the eastern Caro-
line Islands. Just prior to passing south
of Guam, Betty attained typhoon strength and
then continued to intensify as she tracked
into the Philippine Sea. About 12 hours
prior to landfall on Luzon, Betty reached
her peak intensity of 125 kt (64 m/see).
During the 18 hours that Betty tracked over
north central Luzon, she weakened consider-
ably, but in the process caused extensive
damage and loss of life. Downgraded to trop-
ical storm strength, Betty moved northeast-
ward through the Bashi Channel and eventually
dissipated as a weak extratropical low
southeast of Japan.

Betty had her origin in a weak distur-
bance south of Truk which showed increased
potential for development on the 27th and
28th of October. The 280000z gradient level
winds from Truk and Ponape, as well as low-
level winds from a weather reconnaissance
flight west of the disturbance, indicated a
closed circulation with 20 to 25 kt (10 to
13 m/see) winds. At 280800Z, a Tropical
Cyclone Formation Alert (TCFA) was issued
and, during the alert period, the distur-
bance veered sharply to the east as it ap-
proached Truk on an erratic course from the
south. After veering, hourly reports from
Truk and satellite imagery indicated in-
creased organization%and the first warning
for TD 25 was issued at 290000Z with maximum
surface winds of 30 kt (15 m/see) .

Despite the erratic movement shown during
its formative stages and the apparent north-
eastward trajectory TD 25 had assumed by the
first warning, the initial and subsequent
warnings correctly identified a west-north-
west track which indicated passage just
south of Guam. However, due to limited mid-
level (700 mb or 500 mb) steering data
north of Betty, the first six warnings
failed to adequately forecast her accelera-
tion which resulted in a speed of movement
of 21 kt (39 km/hr) as she passed Guam. As
a result, although the 72 hour forecast posi-
tion of the second warning predicted Betty’s
exact position as she passed south of Guam,
the average vector error during this period
was very high. The 72 hour forecast posi-
tion mentioned above, had a total error of
585 ‘nm (1083 km) due to the acceleration
which caused Betty to reach the 72 hour
point injust34 hours! Such errors result-
ing from under forecasting speed of movement
highlight the importance of adequate mid-
level data in the steering current. When

available, especially from reconnaissance
aircraft, such data usually increase the
ability of forecasters to evaluate the po-
tential for changes in the short-term, as
well as long-term motion of tropical cyclones.

After passing south of Guam, Typhoon
Betty turned west and continued to intensify,
reaching 100 kt (61 m/see) 48 hours later.
During this period, the 500 mb analyses be-
gan to show a short wave trough moving east
through mainland China. JTWC forecasts keyed
on this feature and, based on computer-deri-
ved prognostic charts, recurvature was ex-
pected to begin near 125E by 030000z. The
probability of this forecast verifying in-
creased when, at 020000Z, the short wave
trough deepened as it moved off Asia. How-
ever, by 021200Z, Betty unexpectedly turned
southwestward. By 0300002, the trough had
moved quickly eastward north of Betty and
the opportunity for recurvature had passed.
Shortly afterwards, attention focused on
another short wave moving through China and
recurvature was again forecast to occur, this
time just east of Luzon. By 040000Z, how-
ever, available 500 mb data did not show any
significant amplitude to this trough and the
recurvature track was abandoned in favor of
a northwestward track over Luzon into south-
ern China.

Although Betty continued to intensify
after passing Guam, the data normally used
to evaluate a tropical cyclone’s intensity
showed considerable scatter. Figure 3-25-1
graphically depicts these data as well as
the final best track intensities. In search-
ing for an explanation of the scatter, the
comments from mission ARWOS on 01 November
and 04 November may offer some insight con-
cerning the character of Betty during this
period. On the 011594z mission: “Although
this storm (Betty) was strong, it had no eye-
wall. The most fascinating feature was the
rotating feeder band of convection that ~as
spiraling inward at an enormous rate.” On
this single fix mission, a maximum 700 mb
flight level wind of 95 kt (49 m/see) was
observed. However, daylight missions before
and after this mission estimated surface
winds in excess of 100 kt (51 m/see) (Fig.
3-25-2). On the 032200Z, 040150Z and
040340Z fix missions, it was observed that
“Typhoon Betty.....was a textbook typhoon.
Everything was aligned perfectly.”z At
040600Z, Betty reached her peak intensity of
125 kt (64 m/see). The development of a
textbook typhoon correlated closely with
the rzduction in scatter between maximum
surface wind estimates shown in Figure
3-25-1.

1
Candis L. Weatherford, 1 LT, USAP,Mission
ARwo .

‘James B. Near, 1 LT, USAF, Mission ARWO.
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The decision to abandon a forecast re-
curve track east of Luzon put the central
and northern provinces of Luzon on alert.
At 0416002, Typhon Betty, packing 120 kt
(62 m/see) winds, slammed into central Lu-
zon south of Cape San Ildefonso. Most wea-
ther observing stations stopped reporting
prior to Betty’s approach, so her actual in-
tensity as she crossed Luzon can only be
inferred from a JTWC study of prior tropi-
cal cyclones crossing the Philippines
(Sikora, 1976), satellite imagery (Dvorak
intensity estimates) , and aircraft recon-
naissance reports just prior to and after

Betty crossed Luzon. However intense Betty
may have been, there is little doubt that
she was one of the most destructive typhoons
of recent history. Initial reports re-
ceived several days after Betty crossed Lu-
zon indicated at least 81 people dead,
thousands homeless, and extensive crop
damage from flooding and mudslides. The
Cagayan Valley in northern Luzon, hard hit
by Betty, lost most of its rice crop from
floodwaters which rose to roof-top level in
some areas. Philippine Defense Minister,
Juan Ponce Enrile, described the Cagayan
Valley from a helicopter survey, stating,
“It looks like a sea from the air.”



.

As Betty weakened over Luzon, the ridge
that influenced her track into the Philip-
pines broke down, thus, allowing her to drift
northward along the Cordillera Central Moun-
tains and eventually to be drawn into the
weak short wave trough which had stalled off
the coast of Taiwan. Emerging from Luzon as
a 45 kt (23 m/see) tropical storm, Betty

never regained her earlier fury as she
moved east of Taiwan and the Ryukyu Islands
before undergoing an extratropical transi-
tion just prior to 0800002. As an extra-
tropical system, the remnants of Betty did
not persist long. This once powerful ty-
phoon was last observed 12 hours later dis-
sipating southeast of Honshu, near 32N 143E.

FIGURE3-25-2. Iktingtkib4.@x o{ Typhoon 8ettg’A
dwlopnwu, &tenAe band.ingum wpotted by &-
Uuz&tMeonna.ibbanceaLonguulhMeab 06 bWL~aCE
uin& in ZGUWA 06 100 & (51ml~ecl,31 iktobti
19g0,22522. (!./O&46.imag~}
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TROPICAL STORN CARY (26)

as a
east

Tropical Storm Cary was first observed coastal stations. Based on this information,
area of increased convective activity a second TCFA was issued at 282200Z.
of the Palau Islands on the 25th of

October. A Tropical Cyclone Formation Alert
(TCFA) was issued a day later when the dis-
turbance had moved to a position about half-
way between Yap and the Palau Islands.

All convection associated with this cir-
culation dissipated shortly afterward, how-
ever, leaving only an exposed low-level
circulation center. Over the next 24 hours,
the system moved west-northwestward toward
the Philippines. Just east of the Philipp-
ines, the convection again developed and 30
kt (15 m/see) winds were reported from

The circulation maintained its indenti-
ty as it passed over the Philippines just
south of Clark AS and Subic Bay Naval Sta-
tion. The first warning on TD 26 was issued
at 291200Z as the disturbance was moving into
the South China Sea. Tropical storm strength
was reached 6 hours later.

Tropical Storm Cary moved west-north-
westward and then west-southwestward in
response to a low-level northeast monsoonal
surge (Fig. 3-26-1) and eventually dissi-
pated over Vietnam on 02 November.

FIGURE 3-26-1. T&o@cal Steam Camj nwtnuinwm .in-
xmLty.intieSouth CtiSim The Au%fuce centeJL
h ~ expobed ah indicated by fit cunti
banding bou.theo.Ato~ Zhetna.in convection,01 Novemb~
1980, 00332. (NoM6i.nugu4il
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TYPXOON DINAH (27)

Dinah, the final typhoon of the 1980
season and the third tropical cyclone this
season to threaten Guam, began to develop in
mid-November as a focal point of cumulus
banding embedded in the monsoon trough ori-
ented east-west near Kwajalein. Initial
development of this system was slow and
erratic, as four successive Tropical Cyclone
Formation Alerts (TCFAS) were issued for this
area between 18 and 20 November. On the21st
however, this system finally established a
well-developed outflow pattern, and its
heaviest associated convection, which was
initially more evident along the periphery
of the circulation, began to consolidate
about the system’s center. The first
warning on Tropical Storm Dinah was issued
at 2106OOZ. At that time, having estab-
lished a well-developed outflow to all
quadrants, Dinah intensified rapidly and
subsequently reached typhoon strength at
2118002, just 12 hours after the initial
warning.

A post-analysis of Dinah’s development
reveals some unique properties. First, she
exhibited a very compact circulation, which
she maintained throughout her lifespan as a
tropical cyclone. The 30 kt (15 m/see) wind
radius was significantly less than normal.
Second, a persistent easterly flow occurred
near the surface during Dinah’s initial de-
velopment and may have been a primary factor
for her slow and erratic development. For
example, the surface analysis at 200000z
(Fig. 3-27-1) indicated an associated surface
circulation near 4N 168E and a brisk easter-
ly gradient-level flow north of the surface
circulation. This flow pattern resulted in
both the abnormally rapid movement of the
developing system and an unusually pronounced
asymmetry in her wind field which displaced
the maximum wind band to the north of the
circulation center. A subsequent surface
analysis, at 2112002 (Fig. 3-27-2), however,
did not indicate a surface circulation, but
rather weak easterly flow south of where the
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circulation *s position was indicated in sat-
ellite imagery. At the same time, cyclonic
flow was present over the area at 500 mb and
a closed cyclonic center existed just north-
west of the disturbance at 200 mb. In view
of the above data, it is probable that Dinah
developed from a mid- or upper-level cyclone
that subsequently generated its own surface
circulation. The Aerial Reconnaissance Wea-
ther Officer (ARWO)~-aboard the initial
flight into what ultimately became Typhoon
Dinah, stated “the storm was compact, with a
very sharp pressure gradient and good band-
ing....We had difficulty closing off the
circulation to the north and northwest
because it may just have actually cXosed
[itsel~ off”.

By the time Dinah intensified to a ty-
phoon, she posed a definite threat to Guam
within 48 hr; thus, the decision was made to
evacuate military aircraft from the island.
A comparison of the 500 mb analysis (which
is generally considered the primary steer-
ing level for tropical cyclones) just prior
to and subsequent to the aircraft evacuatio~
demonstrates the great importance of enroute
aircraft reports of flight-leveL winds
(AIREPS) and the significance they can make
to a tropical cyclone forecast. The 500 mb
streamline analysis at 2112002 (Fig. 3-28-3)
shows a strong anticyclone near Marcus Is-
land and strong ridging west-southwestward
toward the Philippine Islands. In response,
JTWC forecast Typhoon Dinah to pass just off
the northeastern tip of Guam. The next 500
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mb streamline analysis at 2200002 (Fig.
3-28-4), which was augmented by a series of
AIREPS taken by an evacuation flight en-
route from Guam to Okinawa, enabled JTWC to
analyze a -reaknessin the ridge just north
of Guam. In view of this new information,
JTWC amended Dinah’s forecast track to pre-
dict that Dinah would track near Saipan vice
Guam. Because Dinah was so compact, this
small change in track was enough that Guam
received very little wind as Dinah passed to
the northeast, but Saipan and nearby T.inian
received typhoon-force winds and sustained
extensive damage.

Dinah continued to intensify rapidly as
she began to move into the weakness north of
Guam toward the Northern Marianas Islands.
Dinah subsequently crossed the northeastern
portion of Saipan at 221845Z and reached
maximum intensity at 2221OOZ, with maximum
sustained winds of 100 kt (52 m/see) and

gusts to 130 kt (67 m/see). After crossing
Saipan, Dinah contir,uedto move through the
weakness in the ridge near 140E and began to
.recurveto the north on 23 November. She
then weakened and accelerated to the north-
east in response to a mid-tropospheric long-
wave trough which was moving eastward past
Marcus Island on the 24th. Dinah transi-
tioned to an extrat.ropicalcyclone by251200Z.

Damage to the islands of Saipan and
‘Iinianwas massive, with 60 homes destroyed
and another 214 homes suffering damages.
Saipan, in the aftermath of Typhoon Dinah,
was completely without power for several
days and 85 percent of the water system was
not functioning. Carlos S. Camacho, Governor
of Saipan, estimated damages totalling 7 mil-
lion dollars. Shortly after damages were
assessed, President Carter declared the area
a major disaster area, enabling the area to
qualify for federal disaster fund relief.
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TROPICAL STORM ED

Tropical Storm Ed was the last signifi-
cant tropical cyclone to develop in the west-
ern North Pacific in 1980. Ed was never
forecast to reach typhoon strength due to the
strong vertical wind shear which developed in
the vicinity of the Philippine Islands during
the last half of December.

Tropical Storm Ed was firstobservedas a
disturbance near Yap on the 14th of Cecember.
‘Shedisturbance moved westward at between 12
and 15 kt (22 to 28 km/hr) as its convective
activity and overall organization continued
to improve. A Tropical Cyclone Formation
Alert (TCFA) was issued when a reconnaissance

aircraft observed a well-defined low-level
circulation with a minimum sea-level pressure
of 1004 mb. The first warning on Tropical
Storm Ed was issued at 160000Z when 50 kt
(25 m/see) surface winds and a 991 mb pres-
sure were reported. Maximum surface winds
were consistently observed northeast of Ed
in a region of enhanced pressure gradient
between the cyclone’s center and a strong
surface ridge.

It became evident from synoptic analyses
that Ed was moving into an area which was un-
favorable for continued development. Figures
3-28-1 and 3-28-2 are representative of the
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basic flow patterns which existed at the sur-
face and 200 mb levels during most of Ed’s
existence. The strong surface ridge men-
tioned above extended from the Asian mainland
into the Pacific Ocean north of Ed and main-
tained a strong northeasterly low-level flow
in the vicinity of the Philippine Islands
(Fig. 3-28-l). At the same time, strong
southwesterly flow at the 200 mb level was
present off the east coast of the Philip-
pines (Fig. 3-28-2). The resultant strong
vertical wind shear not only caused Ed to

weaken as his convection moved off to the
northeast, but it also helped to maintain a
confused steering flow which induced Ed to
follow an erratic course while he was north-
east of Simar.

Eventually, after most of his convection
had been sheared off, Ed’s surface center be-
gan to track to the southwest under the in-
fluence of the strong surface ridge to the
north. Dissipation as a significant tropi-
cal cyclone was completed on the 24th as the
remnants of Ed moved into northern Mindanao.
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES and one that began in the Bay of Bengal (TC
27-80) and tracked south of India into the
Arabian Sea. This was a dramatic decrease

During 1980, there was a notable lack of from the 1979 total of seven which was the
significant tropical cyclone activity in the greatest number observed in the two areas
North Indian Ocean area (Table 3-3). TWO since JTWC expanded its area of responsibi-
tropical cyclones developed near the end of lity westward to include the Arabian Sea in
the year: one in the Arabian Sea (TC 23-80) 1975.

TABLS 3-3 NORTRINDIAN03AN

1980 SIGNIFICANTTROPICALCYCLONSS

MAX EST NDUSER
DAYS OF SFC MIN OF DISTANCS

CYCLONS PERIOD OF WARNING WARNING WIND(KT) SLP WARNINGS TRAVELLED(NM)— ——

TC 23-80 17 NOV-19 NOV 3 35 995 8 940

TC 27-SO 16 DEC-17 DEC 2 35 996 6 2122

19s0 TOTALS 5 14

TARIJZ3-4

19S0SIGNIFICANTTROPICALCYCI.ONESTATISTICS
NOKI!W

INOIANOCEAN JAN PSBMARAPR MAY JUNJUL AUG SEP OCT NOV DEC ‘rwrAL

ALL CYCLONRS o 0 0 0 0 0 0 0 0 0 1 1 2

(1971-1979)AVERAGE’o-l 0 0 0.3 0.5 0.4 0 0 0.5 0.8 1.5 0.3 4.4

FORMATIONALSRTS 2 of the 7 (2S%) FormationAlertEventsdevelopedintonumberedcyclones.

WARNINGS Numberof warningdays: 5

Numberof warningdayswith2 cyclones:O

Numberof warningdayswith 3 or nmre cyclones:O

*From1971through1979,onlySay of Sengalcycloneswereconsidered;the JTWCareaof responsibilitywas
extendedin 1975to includeArabianSea cyclones.
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TC 23-80

TC 23-80 was the first of only two sig-
nificant tropical cyclones in 1980 to occur
over the North Indian Ocean. It developed
during the autumn transition season just
prior to the northeast monsoon period. Orig-
inating as an area of enhanced convection in
the monsoon trough off the southwest coast of
India, TC 23-80 tracked steadily northwest-
ward over the Arabian Sea between 12 and 17
November.

On 17 November, a mid-tropospheric
trough tracking eastward toward India began
to induce TC 23-80 to recurve to the north-

FIGURE 3-29-1. TC 23-80 juAt @.iO& .tOhUuJLUatUhe
OUti -theA.IuzhianSW. Tha .Low-&v& bCWdWLg ILOL-

cdittion ( @ ) b jub.t beginning .todevelop on
the exizeme bou.&wu.t edge 06 tie mainmab 06 con-
vection, 17 Novembti 7980, 15392. [NOAA6.i.mugay
@m AFGWC,06@tt AH3,Neb-tdad
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CHAPTER ~ - SUMMARY OF FORECAST VERIFICATION

1. ANNUAL FORmST vERIFIcATION dividual tropical cyclones were calculated
and are displayed in Table 4-1. Annual

a. Western North Pacific Area n3eanerrors for all tropical cyclones are
listed in Table 4-2 for comparison.

Forecast positions at warning times
Fre-

quency distributions of the vector errors
and 24-, 48-, and 72-hour valid times were for 24-, 48-, and 72-hour forecasts on all
verified against corresponding best tracks. 1980 tropical cyclones are shown in Figure
Vector errors and right angle errors for in- 4-1. Annual mean vector errors are graphe’d

in Figure 4-2.

TA21.24-1. R7PZX4ST ERF@ —mRlHE1980wESTZSN W3371 PACIFIC S1G3JIF1C?.NITROPICAL
cYC1.Lxz3(- Ui tiawrxmz MILES)

w- 24 ECXTR 48 Hci3R 72 31W2
PCSIT ST 2UKU S -IT m AN(XX t PCSIT Rr31Nu2 # FC81T RT AMX.3 #
EFSOR 23XT3R W3WG ERKJR SSFS.3R UWNCS EP.WR EWR WmG2—— —. _ —. _ _ . E2F031 E7&QR ~

1. TD-01 26 12 17 102 20 14 94 53 11 157 65 7

2. T3cA70wN 32 19 9 154 90 9 266 179 7 250 218 5

3.TYm 29 15 42 137 106 39 191 133 27 324 237 23

4. TY2.I.UN 14 10 34 130 76 31 300 201 27 404 414 23

5. 3S 30F2@ST 37 17 26 106 56 22 227 123 18 380 227 14

6. ‘m -1A 44 29 12 112 52 10 199 140 6 299 293 2

7. = S23SERT 29 19 15 78 39 11 130 102 7 64 53 2

8. ‘m Im 21 11 23 98 37 19 182 73 14 253 126 7

9. T3 JOE 18 13 25 99 61 20 197 98 17 301 184 13

10, -10 42 33 7 115 92 2

11. STK134 23 16 29 95 63 26 159 109 22 211 3.23 m

12. m Isx 18 11 36 137 97 32 314 251 24 499 421 20

13. TX - 20 11 31 114 58 26 276 180 20 506 371 12

14. Iu-14 126 67 2

15. m WRRIS 26 19 m 103 78 17 183 134 13 212 144 9

16. T&16 70 20 5 241 2s 1

17, ~ ORCHID 36 22 19 95 62 16 175 98 12 284 179 8

18. m Su2m 20 11 13 113 60 9 241 130 5 314 131 1

19, 2Y - 26 m 20 164 113 17 245 3.72 14 309 291 9

20. ‘m s3’Smx 23 17 22 176 133 19 324 236 10 571 413 e

21. Ts — 81 43 16 145 83 11 358 218 7 978 S77 4

22. m VS31iU4 30 18 25 145 77 21 216 185 17 248 203 13

23. ST I?2N24E 18 12 44 119 66 42 248 137 36 370 273 20

24. TS ALSX 28 17 8 118 46 4

25. TY - 23 14 39 131 81 26 306 215 29 524 405 28

26. m CARY 34 27 14 180 158 11 421 358 7 630 540 3

27. m mSA8 25 14 17 145 93 13 304 175 9 673 336 5

28. m m 40 21 20 146 220 16 292 262 11 402 37s 4

ALL m-’m Za 16 590 126 74- 492 243 164 370 389 297 268

TA2LE 4-2. mm mPSCA3.T ERFOIW (W) 30RZT12 MZE3’E2N WI% PACIFIC

24-HR 48-BR 72-RR

YEaS V2c’ron RIGST ml.= VEcmn SKi3T - V2C’20R Sxcmr ?.NGI.2

1971 111 64 212 118 317 177

1972 117 72 245 146 301 210

1973 108 74 197 134 253 162

2.974 220 78 226 157 348 245

1975 130 84 288 181 450 290

1976 117 71 230 132 338 202

1977 148 83 283 157 40? 228

1978 127 75 271 179 410 297

1979 124 77 226 131 316 223

1980 226 79 243 164 383 2S7

.
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Intensity verification statistics
for all significant tropical cyclones in the
western North Pacific area are aepicted in
Figures 4-3 and 4-4. The average absolute
magnitude of the in.censityerror as well as
the intensity bias (algebraic average) are
graphically depicted.” This year’s data show
that the absolute magnitude of JTWC’S fore-
cast intensity zrrors (Fig. 4-3) has not
changed significantly from 1979 throughout 72
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hours. The mean algebraic errors (Fig. 4-4),
however, show that JTWC had a definite nega-
tive bias through 72 hours. This negative
bias means thak JTWC consistently under fore-
cast tropical cyclone interisityduring 1980.
Verification of intensity forecasts by ob-
jective.aids is also depicted in Figu~es 4-3
and 4-4. (Ao explanation of the objective
forecasting aids is found in this chapter,
Section 2-Comparison of Objective Techniques.)
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b. North Indian Ocean Area

Forecast positions at warning, 24-,
48-, and 72-hour valid times were ve.rif:sd
for TC 23-80 and TC 27-80 by the same methods
used for the western North Pacific. It
should be noted that, due to the abnormally
low number of Indian 0cezy3tropical cyclones,
the forecast error statistics are not consid-
ered to be representative of a significant

improvement in forecasting for that region.
Table 4-3 is the forecast error summary for
TC 23-80 and TC 27-80. Table 4-4 contains
the annual av$rage QF forecast errors back
through 1971. Vector errors are plotted in
Figure 4-5. Seventy-two-hour forecast errors
were evaluated for the first time in 1979.

Forecast intensities are not veri-
fied for North Indian Ocean tropical cyclones

TASLE 4-3. FOR$?CX7TESROR SUM2@R1’FOR ‘31fE1980 NORTH INDIAN OCEM? SIGNIFICANT TSOPICAL CYCI/2N2S.

WAR2UNS 24 ROUR 40 s!OUR 72 nom

F+3S1T m MGL@ * FOSIT m ANGLE # POSIT RT ANGL2 * mSIT s-rMLE #

~ m mR== ESW3R m = ERROR X B EMS3R m

IC 23-S0 24 16 8 120 66 4-

x 27-SO 65 55 6 109 al 3 93 87 2 167 126 1

%LLEOXSCASTS 41 33 14 115 73 7 93 al 2 167 126 1

were: 1980.s error statistics are not considered to be representative of forecast accuracy trends due to the smallnumberof mwc fore-
castswhichwerevarified.

was not included prior to 1975) .

24-HR 48-HR

vSCTOR ~GST ANGL8 VECTOR RIGHTANGIE
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224 101 292 112
182 99 299 160
137 81 238 146
145 99 228 144
138 108 204 159
122 94 292 214
133 86 202 128
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2. COMPARISON OF OBJECTIVE TECHNIQUES

a. General

Objective techniques used by JT’WC
are divided into four main categories:
(1) climatological and analog techniques;
(2) extrapolation; (3) steering techniques;
and (4) a dynamic model. The analog tech-
nique provides three movement forecasts: one
for straight moving cyclones, one for recur–
ving cyclones, and one which combines the
tracks of straight,’recurving, and all other
cyclones that do not meet the criteria of
straight or recurving analogs. All objective
techniques, except the Tropical Cyclone Mo-
del (TCM), were executed using operational
data available at warning time. The TCM used
analysis fields for initialization that were
not available at warning time. The TCM fore-
casts were received at JTWC 9 to 12 hours
after warning time.

b. Description of Objective Techniques

(1) EXTRAPOLATION -- A track from
the 12–hour old preliminary best track posi-
tion through the current warning position
which is linearly extrapolated to 24 and 48
hours.

(2) CLIM -- A climatological aid
which provides 24-, 48-, and 72-hour tropi-
cal cyclone forecast positions and intensity
changes for initial latitude/longitude posi-
tions. The data are arranged by months and
are based on historical data from 1945 to
1973.

(3) HPAC -- ‘I’he24- and 48-hour
forecast positions are derived from the mid-
points of straight lines connecting the 24 -
and 48-hour positions on “theEXTRAPOLATION
track at the CLIM track.

(4) ‘1’CM -- The dynamic Tropical Cy-
clone Model (TCM) is a coarse mesh (220 km)
primitive equation model. The digitized
tropical cyclone warning position is bogused
in the 850 mb wind and temperature fields of

the FLENUMOCEANCEN Global Band Analysis.
Hemispheric forecast data are used on the
boundaries.

(5) CYCLOPS -- An updated version
of the HATTRACK/MOHATT steering program which
can provide steering forecasts at the 1000,
850, 700, 500, 400, 300, and 200 mb levels.
The program can be run in the unmodified or
modified version with analysis or prognostic
fields. The program advects a point vortex
on a preselected analysis and/or smoothed
prognostic field at designated levels in 6-
hour time steps through 7’2hours. In the
modified version, the program uses the pre-
vious 12-hour history position to compute
the 12-hour forecast error and applies a
bias correction to the forecast positions.
As in previous years, the modified version
in the prognostic mode for the 500 and 700
mb levels was verified.

(6) TYAN78 -- An updated analog
program which combines the earlier versions
TYFN75 and INJAH74. The program scans his-
tory tapes for cyclones similar (within a
specified acceptance envelope) to the cur-
rent cyclone. For the NW Pacific region,
three types of 24-, 48-, and 72-hour posi-
tion and intensity forecasts are provided
(straight, recurve, and combined). For all
other regions, types of tracks are not segre-
gated.

c. Testing and Results

A comparison of selected techniques
is included in Table 4-5 for all western
North Pacific cyclones and in Table 4-6 for
Indian Ocean cyclones. In Tables 4-5 and
4-6, “X-AXIS” refers to techniques listed
horizontally across the top, while “Y-AXIS”
refers to techniques listed vertically. The
example in Table 4-5 compares COME to CY70.
In the 394 cases available for comparison,
the average 24-hour vector error was133nm
for COME and 138 nm for CY70. The difference
of 5 nm is shown in the lower right. (Dif-
ferences are not always exact due to compu-
tational round off.)
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STAT1ST1C2 FOR YEAR 24 m FCSTS

JTWC S’23-4 T@2R Ccm CY70 CY50 Tm4cl CLIM %TRP HPAC

J2WC 492 126
126 0

-..-...... rx.- .. ........
: NUU3ER :

: OF mCHNIQUE :
ST3A 341 122 349 135

2.35 13 135 0
~ CA3ES ERRQR :

... .... ......... ..............

RZCR 403 127 348 135 417 135 :

131 5 131 -3
Y-AXIS : ERROR

135 0 :TECHNIQUE ~ DIFF2R2NCE ~

COM3 403 127 349 135
i ERROR : Y-X

416 i35 417 132 .... ................ .. .....................
131 4 121 -13 132 -2 132 0

_-.-.-”””@””--””
CY70 418 127 327 135 393 135 @lQ~ 432 141

140 13 127 -7 139 3 :138. 5.141 0
..”.4 .....

c3’50 423 126 332 135 39a 135 39s 133 431 141
135 9 130 -5

437 136
136 1 136 3 136 -4 136 0

T(140 153 130 103 136 12a 133 128 127 130 141 131 133 156 137
136 6 130 -5 13e 5 138 11 137 -3 137 5 137 0

CLIM 473 125 348 135 414 135
158 33

414 132 422 141 427 136 153 135 488 160
151 16 160 25 160 27 161 20 161 25 166 31 160 0

X2R2 478 125 343 134 409 133 409 132 424 141

142 17
429 135 154 137 478 160 492 143

134 0 142 9 142 11 143 2 143 7 142 5 3.42 -17 143 0

HPAC 465 125 342 134 407 133 407 132 415 140 420 135 151 135 478 160 478 142 478 130
129 4 121 -12 131 -2 131 0 131 -8 131 -3 131 -3 130 -29 130 -11 130 0

SThTXST1C3mR YFAR 46 HR ~T3

.rrw STRA m a4m CY70 CY50 Tc3w Cx.M ?rRP HPAC

m 370 243 r..--. ”””... - . . . . . ..-... --..”. -...”-
243 0 ; J’IWC - 03FIClL ~ FOP.3CA3T 1: Sm - sm1GH2’ (TYAN78)

3’2m 204 .243 299 2!95 1 FXCR - I@3JRV2(’IYAN78)
288 45 295 0 : m4M - CczmINw (TmN 78)

: CY70 - CKIOPS 700-nBPm
RB2R 309 245 299 295 346 257 ? C250 - CYCLOPS500+ Pm

244 -1 251 -44 257 0 ~ TC140- T~1CB2. CYCI.CN2MCCEL (=-MAY]
: cm - cm&xl’OuxY

m 309 245 299 295 346 257 346 243 : ~$1 - 12-W2UR2XT3A3OIATION
232 -12 235 -59 243 -13 243 0 j HPAC - MEBN OF XTRP 3ND CLIILYTOUXY ,

,- . . . . . . . . ...-...”””.

CY70 311 248 277 2% 322 259 322 244 350 256
262 15 262 -33 267 @ 267 24 266 0

Cf54 318 247 283 296 328 259 328 244 350 266 357 256
254 7 253 -43 257 -1 257 13 254 -11 256 0

?00 115 262 92 244 108 269 108 253 107 258 109

251 -10 241 -62

248 120 259

248 -20 248 -4 2S4 -3 254 6 259 0

m 356 243 296 294 341 251 341 242 338 266 345 257 124 252 394 300

281 38 279 -15 301 44 301 59 303 37 303 46 307 55 300 0

33’32 362 244 296 293 340 255 340 241 344 266 351 255 126 257 336 297 399 306

303 60 300 6 304 49 304 63 206 40 201 51 323 66 302 5 306 0

HPAC 351 243 294 293 337 2S5 337 241 334 265 341 256 122 250 333 397 386 302 336 255

244 1 242 -50 255 0 255 14 255 -9 256 0 269 19 255 -42 2S5 -41 255 0

STATIS?ICS FOR ‘f2AR 72 llR FC3T3

Jnw Sm m CC413 CY1O CY50 ‘mm an! XT- Zmw

m 268 333

3e9 0

22’m 212 394 242 451

421 27 451 0

FZCR 228 393 242 451 26e 324
371 -21 376 -74 386 0

Cm 228 393 242 451 268 336 268 378

234 -28 373 -77 378 -’7 378 0

cY70 221 403 220 4S5 245 394 245 330 263 419

416 13 416 -30 420 26 420 40 419 0

CY50 228 399 228 456 2S2 392 252 379 262 419 270 419

422 23 412 -41 419 28 419 40 417 -1 419 0

TQ9.3 66 437 30 472 398 68 374 66

261 -74 243 -128 3%’ -72 326

398 68 415 349

-41 342 -55 341 -73 3:: 0

m 258 394 ’239 446 265 3s7 265 375 25? 42.8 264 422 30 341 305 445

429 35 425 -20 449 62 449 73 449 30 449 27 427 85 445 0

TABLE 4-5.
ERROR STATISTICS FOR THE WESTERN NOKTH PACIFIC FOR 1980
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STATISTICSFOR Y3AR 24 HR FCSTS

.T3wC TY78 CWo

5 99
99 0

5 99
106 Y

2s0
218 138

5 99

98 0

5 99

103 4

5 99

97 -1

CY50 TQE3 CLIM 3TP.P HPAC

J’WC

TY78

CY70

CY50

TCMO

CLIM

mm

HPAC

7 115

115 0 . . .. .. . ... ...:_m:
; X-AX3S:;OF T2CHN1QUE;; :
: C6sSs ERROR :

;

L..— . . . . . . . .“-.-.J; :
E Y-AX2S : ERROR :
:TEcmlQm ; DIFFEBSIKE ~

5 106
; ERPDR : Y-x

106 0 #_”--
. . . . . . . . . . . . .

6 122
114 -a

9 141
141 0

5 129
99 -30

5 117
99 -17

5 129
106 -23

5 117
106 -10

f--J&f 42.
i?iwu 209 0

3 141
183 42

4 136

209 72

5 106 4 209 10 144
98 -6 259 -49 144 0

7 115
97 -17

9 141
150 8

5 106 4 209 10 144 10 129

103 -2 149 -59 129 -15 129 0
7 115

100 -14
9 141

138 -3

5 106 4 209 10 144 10 129 10 125

97 -a 136 -72 125 -lEI 125 -2 125 0
7 115

84 -31

9 141

134 -6

STATISTICS FORmm 48 flRFCSTS

TY78 CY70 CY50

1 369
369 0

1 369
306 -62

1 369
504 135

1 369
221 -147

1 369
35s -lo

mm am 3-TRP HPAC.32WC

Z2wc 2 93
93 0 J3WC- OFPICYILJIUC F063KA6T

T“f7e- ANAm (TYA147s)
cY70 - mcmps 7oo-61Bpm

CY50 - CYCU2PS 500+4BPRQG
‘NXO - TROPICAL CYCIDNE MODEL (ONE-WAY)
XTAP - 12-HOUR EXTRAmIAT2m
HPAC - IC3ANOP XITQ ?ND CLIFL!imLCGY

TY7e 1 90
245 156

5 2e5
285 0

CY70 00
00

1 320 1 126
126 -193 126 0

CY50 00
00

1 320 1 126
369 49 369 243

Tu40 .1 90
271 181

3 312 1 126
303 -8 306 179

3 303
303 0

3 303 6 401
418 115 401 0

3 303 6 401 6 158
200 -102 158 -241 158 0

3 303 6 401 6 158 6 260

271 -31 260 -140 260 101 260 0

CLIM 2 93 5 285 1 126
326 233 419 134 504 378

m 2 93 5 285 1 126
72 -20 184 -loo 221 95

HPac 2 93 5 285 1 126

144 51 278 -5 35E 231

STATISTICSFOR YEAR 72 EIR FCSTS

TY78 CY70 CY50 TCMO CLIM

JIWC 1 167
167 0

TY78 1 167
389 222

2 427
427 0

CY70 00
00

1 465
77 -387

1 77
77 0

CY50 00
00

1 465
681 216

1 77
681 604

1 681
681 0

1 681 2 304
303-377 304 0

1 681 2 304 3 585
760 79 636 332 585 0

TCMO 1 167
306 138

2 427
304 -122

1 77
303 226

CLIM 1 167
513 346

2 427
636 209

1 77
760 683

TABLE 4-6.
ERROR STATISTICS FOR THE NORTH INDIAN OCEAN FOR 1980
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CHAPTER 3Z - APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

1.JTWC RESEARCH

Part of the mission of the Joint Typhoon
Warning Center is to conduct applied tropical
cyclone research as time and resources permik
The purpose of this research is to improve
the timeliness and accuracy of operational
forecasts. During 1980, there was continued
effort to convert and update operational pro-
grams and to streamline operational proce-
dures for compatibility with the Naval En-
vironmental Display Station (NEDS). The
followinq abstracts summarize the year’s
applied research projects which were com-
pleted or are still in progress.

EQUIVALENT POTENTIAL TEMPERATURE/MINIMUM SEA-
LEVEL PRESSURE RELATIONSHIPS FOR FORECASTING
TROPICAL CYCLONE INTENSIFICATION

(Dunnavan, G. M., NBVOCEANCOMCEN/JTWC)

A technique for forecasting rapid/explo-
sive deepening has been under operational
evaluation by JTWC for the past two tropical
cyclone seasons. The technique indicates
situations where significant intensification
can be expected to occur in the near future
based on the current 700 mb equivalent po-
tential temperature and surface pressure at
the cyclone center. Data from the past three
tropical cyclone seasons will be collected
and used to “fine tune” the temperature/
pressure forecast graph. The results will
then be published as a NAVOCEANCOMCEN/JTWC
TECH NOTE.

TROPICAL CYCLONE WIND RADIUS PROGRAM

(Huntley, J. E., NAVOCEANCOMCEN/JTWC)

A wind radius program, developed by
Holland [Bureau of Meteorology, Melbourne,
Australia) was adapted for use by JTWC fore-
casters on a TI-59 calculator. The program
requires the tropical cycloneqs minimum sea-
level pressure and the radius of maximum
wind. This program is useful in data sparse
areas in the northwest Pacific and was modi-
fied to use Dvorak satellite intensity data
for Southern Hemisphere tropical cyclones.

EVALUATION OF OBJECTIVE TECHNIQUES

(Matsumoto, C. R., NAVOCEANCOMCEN/JTWC)

The 24-, 48-, and 72-hour position
forecasts from the CYCLOPS steering program
were evaluated during the 1980 tropical cy-
clone season. The unmodified and modified
versions in both analysis and prognostic
modes at the 500 mb level were compared
against each other and against the official
JTWC forecasts. Results indicate that none
of the versions of CYCLOPS was able to match
the official JTWC forecasts. However, the
modified prognostic mode was very competi-
tive and clearly superior to the other modes.
The modified analysis mode was a close see-
ond, while the unmodified analysis mode per-
formed poorly.

EVALUATION OF THE NAVY NESTED TWO-WAY INTER-
ACTIVE TCM (NTCM)

(Matsumoto, C. R., NAVOCEANCOMCEN/JTWC)

The accuracy and timeliness of the new
NTCM were evaluated during the 1980 tropical
cyclone season. Approximately 70 NTCM fore-
casts were received in an ARQ mode for trop~
cal cyclones commencing with Typhoon Norris
and ending with Typhoon Dinah. The average
turnaround time for these forecasts was two
hours. Preliminary verification indicates
that the forecasts, although more accurate
than the official JTWC forecasts at 48 and
72 hours, were not as accurate as the One-
Way interactive TCM that uses the analysis
fields instead of 12-hour prognostic fields
used by the NTCM.

A NEW TROPICAL CYCLONE FORECAST AID BASED ON
A BLENDING f)?PERSISTENCE AND CLIMATOLOGY
(BPAC)

(Weir, R. C., NAVOCEANCOMCEN/JTWC)

A program has been designed for use
with a TI-59 calculator which generates 12
to 72 hr forecasts. These forecasts are
based on a non-linear persistence developed
from the past 36 hr motion of a tropical cy-
clone and blended with climatology. The
blending routine gives less weight to per-
sistence at each forecast interval.

2.NEPRF RESEARCH

TROPICAL CYCLONE RESEARCH AT OR UNDER
CONTRACT TO THE NAVAL ENVIRONMENTAL
PREDICTION RESEARCH FACILITy (NEPRF),
MONTEREY, CALIFORNIA

THE NAVY TWO-WAY INTERACTIVE NESTED TROPICAL
CYCLONE MODEL (NTCM)

(Harrison, E. J., Jr., NEPRF)

A primitive equation, two-way interac-
tive nested tropical cyclone model has been
developed by NEPIW. Evaluation of the model
as a typhoon track forecasting aid was begun
during the 1980 typhoon season. The model
is currently initialized from the FNOC glo-
bal band prognosis fields. Within the next
year the model will be coded for the new
CYBER 203 computer being installed at FNOC,
and will be initialized from the new global
model prognosis fields.

THE PERFORMANCE OF THE NTCM WHEN INITIALIZED
WITH GLOBAL BAND ANALYSES VERSUS GLOBAL BAND
12-HR PROGNOSES VALID AT THE SAME TIME

(Fiorinor M. and Harrison, E. J., Jr,
NEPRF)

The present version of the NTCM is ini-

121



tialized with 12-hr old global band prognos-
tic fields because the tau zero analysis is
not available until several hours past warn-
ing time. The performance of the model in
1980 was not as good as expected considering
the results of the developmental evaluation
using test cases. Most of the difference is
thought to be because the test cases were
initialized with analyses. The 1980 fore-
casts are now being recomputed with tau zero
analyses. Initial results show differences
which hopefully can be quantified with more
cases.

THE EFFECT OF HEATING OK TYPHOON TRACK FORE-
CASTING USING THE NTCM

(Fiorino, M., NEPRF)

A major difference between the NTCM and
other typhoon model is the analytic repre-
sentation of the diabatic effects of cumulus
convection. To determine which characteris-
tics of the heating field have the largest
influence on the track, the heating profile
is varied in space and time. Once these
characteristics (magnitude, spatial distri-
bution, etc.) have been identified, an at-
tempt will be made to find an optimum set
of heating parameters for several storms
which can be related to satellite observa-
tions.

PREDICTING TROPICAL CYCLONE FORNATION IN
WESTPAC

(Lowe, P, R., NEPRF)

The “Genesis” program has been evaluated
from spring 1980 to fall 1980. The procedure
has correctly forecast all tropical cyclone
development during this time period. Further,
false alarms were minimal in that only one
case was forecast to develop which subse-
quently did not develop (TD-1O). One prob-
lem was isolated during the evaluation.
During the months of August and September,
“Genesis” was prone to forecast development
somewhat prematurely. Subsequent analysis
of the program determined and corrected the
cause of the problem. “Genesis” became op-
erational in early October. A formal techni-
cal report on “Genesis” performance for the
year 1980 is planned.

TROPICAL CYCLONE STRIKE AND WINDPROBABILI-
TIES

(Brand, S., NEPRF, Jarrell, J. D.,
Science Applications, Inc., and Chin, D.,
Systems and Applied Sciences Corp.)

Tropical cyclone strike and wind pro-
bability is a method for determining up
through 72-hr that a tropical cyclone will
come within or affect geographic points of
interest to the user. The output from this
program can be used as an aid for operational
decisions associated with tropical cyclone
evasion, evacuation, and base preparedness.
Applications presently being developed, test-
ed and implemented include: strike and wind
probability and geographic depictions in the
western North Pacific; optimum track ship
routing (OTSR) aspects in the western North
Pacific; eastern North Pacific strike proba-
bilities; and western North Atlantic and
Gulf of Mexico strike probabilities.

TROPICAL CYCLONE HAVEN STUDIES

(Turpin, R. and Brand, S., NEPRF)

Six additional ports and harbors have
been evaluated and will be forwarded as
change TWO to the Typhoon Havens Handbook
for the Western Pacific and Indian Oceans.
In addition, COMSECONDFLT and CINCLANTFLT
have requested 22 ports and harbors in the
Atlantic and Gulf of Mexico be evaluated as
hurrican havens. Work has commenced on these
port studies.

SOUTHERN HEMISPHERE UPPER-LEVEL TROPICAL CY-
CLONE STEERING TECHNIQUES

(Hamilton, H., Systems and Applied
Sciences Corp.)

The current automated objective steer-
ing forecast technique (operationally termed
CYCLOPS) has been developed for operational
forecast use in the Southern Hemisphere.

TROPICAL CYCLONE SURFACE WIND DISTRIBUTION

(Tsui, T., Brand, S., and Brody, L. R.,
NEPRF)

Based on data from 1966 to 1977 JTWC
tropical cyclone warnings, a statistical
wind distribution forecast model has been
developed and tested. The results of the
statistical test, using the independent
data of the 1979 tropical cyclone season,
showed that the 30-kt and 50-kt wind radius
forecast model provides competitive automa-
ted forecasts as compared to the official
forecasts of JTWC. The asymmetric nature of
a tropical cyclone is incorporated in the
model. In addition, a by-product of this
model is suggested wind radius information
in a format for insertion into the tropical
cyclone warning.

TROPICAL CYCLONE INTENSITY

(Tsui, T., Brody, L. R., and Brand, S.,
NEPRF)

A climatology/persistence tropical cy-
clone intensity forecast model has been de-
veloped. The data base consists of 1966 to
1979 western North Pacific tropical cyclones.
Synoptic variables such as equivalent poten-
tial temperature are now being incorporated
as predictors in the model. TWO other pre-
dictors which may be included in the future
are the cloud-top temperature pattern and
the spiral pattern of the cloud bands de-
rived from the satellite IR and visible
imagery, respectively.

SATELLITE BASED TROPICAL CYCLONE INTENSITY
FORECASTS

(Brody, L. R. and Tsui, T., NEPRF)

The Satellite Processing and Display
System (SPADS) is being used both to test
available statistical algorithms and to de-
velop new statistical algorithms which make
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24-hr forecasts of changes in tropical cy-
clone intensity. These statistical algo-
rithms are based on satellite-measured
equivalent blackbody temperatures of cloud
tops surrounding tropical cyclones. IR data
for both GOES-EAST and GOES-WEST for the 1979
tropical cyclone season are being used in
this study.

AUTOMATIC EXTRACTION OF TROPICAL CYCLONE
SATELLITE WINDS

(Lee, D. H.r NEPRF)

Satellite winds of the quality, quanti-
ty, and density necessary for initialization
of tropical cyclone models can be quickly ex-
tracted from successive geostationary satel-
lite images using the System for Automatic
Wind Extraction from Geostationary Satellite-
data (5AwEG5). This recently developed sys-
tem used Fast Fourier Transforms to extract
cloud winds by computing the cross-covariance
between images, and includes a unique edge
enhancement technique plus other features
which allow the automatic production of winds
in tropical cyclone cases. Recent studies of
the application of SAWEGS to tropical cyclone
image sets have shown the good quality and
coverage of resulting vectors as well as the
system’s remaining difficulties.

TROPICAL CYCLONE SPIRAL LINEARIZATION
TECHNIQUE

(Lee, D. H., NEPRF)

A new technique for quantizing informa-
tion inherent in the spiral banding structure
of tropical cyclones has been developed. The
Spiral Linearization Technique involves the
transformation of a satellite image to polar
stereographic coordinates and subsequent re-
mapping into a selected spiral coordinate
system, Cloud structures which conform to
the spiral shape are portrayed as linear for-
mations after linearization. Statistical and
quantitative analyses of the linearized image
yield information on a cyclone’s structure
which can be correlated with the cyclone’s
characteristics and behavior. A system to
aPPly this technique is under development on
the NEPRF Satellite-data Processing and Disp-
lay System.

3. PUBLICATIONS

Dwinavan, G. M., and Diercks, J. W., 1980:
An Analysis of Super Typhoon Tip (October
1979), Monthly West’nerReview, Vol. 108. pp
195-203.

Super Typhoon Tip was an eventful trop-
ical cyclone which developed in the western
North Pacific in early October 1979. Be-
sides establishing the world’s record for
the lowest minimum sea level pressure ever
measured in a tropical cyclone, Tip also
possessed the largest surface circulation
pattern ever observed for a tropical cy-
clone. The development cycle of Super Ty-
phoon Tip from a weak disturbance to a
mature typhoon to an extratropical system
is discussed in view of the record breaking
performance of this typhoon.

Harrison (1975) examined tropical cy-
clone forecast accuracy as a function of the
reconnaissance platform used as the basis
for each forecast’s initial position. Using
1973 and 1974 data, Harrison showed that
forecasts based on aircraft position fixes
were most accurate when compared to the
Joint Typhoon Warning Center’s best tracks.
Unlike the earlier study, forecasts based
on satellite reconnaissance were more ac-
curate than forecasts based on aircraft
reconnaissance for tropical cyclones which
never reached typhoon intensity.

Lubeck, O. M.r and Shewchuk, J. D., 1980:
Tropical Cyclone Minimum Sea Level Pressure
Maximum Sustained Wind Relationship,
NAVOCEANCOMCEN/JTWC 80-1, TECH NOTE.

This paper investigates empirical re-
lationships between maximum sustained
surface winds and minimum sea-level pressure
in western North Pacific tropical cyclones.
The empirical equation developed by Atkinson
and Holliday (1977) is reviewed and evalua-
ted using 13 independent cases collected
since the original study. New relationships
were developed using the original dependent
data set in Atkinson and Holliday and were
tested also against the 13 independent cases.
These new relationships were based on differ-
ent assumptions for reducing observed peak
wind gusts to one-minute sustained surface
winds. There w~re no significant differences
between the original Atkinson and Holliday
relationship and the new relationships. In-
troducing environmental pressure and latitude
as additional predictors did not improve the
pressure-wind relationship.

Shewchuk, J. D., and Weir, R. C., 1980: ~

Evaluation of the DVORAK Technique for Esti-
mating Tropical Cyclone Intensities from
Satellite Imagery. NAVOCEANCOMCEN/JTWC 80-2,
TECH NOTE.

This paper investigates the accuracy of
tropical cyclone intensity estimates as de-
rived from the Dvorak technique. Estimates
of current intensity and 24-hour forecast
intensities were verified against JTWC
official best track data. Results from a
396-case sample indicate overall absolute
and bias errors of less than one CI number,
even though forecast intensity errors were
twice that of the current intensity esti-
mates. Comparison of Dvorak and JTWC inten-
sity errors indicate that they are essen-
tially equal. The Dvorak 24-hour forecast
intensities are also superior to all ob-
jective forecast aids available to the JTWC.
Dvorak forecast data were also evaluated as
a function of the tropical cyclone’s life
cycle. Results show a tendency of the Dvorak
technique to over-forecast developing and
weakening trends. Verification of cases
which included a PLUS or MINUS symbol indi-
cated no improvement over cases with no sym-
bols. However, the use of the symbols is
believed to reduce forecast intensity error.

Guay, G. A., 1980: Tropical Cyclone Fore-
cast Verification as a Function of Recon-
naissance Platform, NAVOCEANCOMCEN/JTWC
80-3, TECH NOTE.
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ANNEX A TROPICAL CYCLONE

1.WESTERNNORTH PACIFICCYCLONE DATA

TROPICAL DEPRESS1ON 01

BEST TRACK DATA

BEST TRflCK LKRNING
ERRORS

WIND DST WIND
a. -E. 9.
0. -D. 0,
0. -B. 8.
a. -B. 0.
0. -0. 0.
a. -B. 8,
0. -B. 0.
E. -B. a,
0. -B. B.

25. 32. B.
25. 13. 0,
3B . 24. 5.
30. 32. 5.
3B. 12. 5.
30. 48. 5.
38. 77. 5.
3E. 6. 5.
3B. l?. 5.
30. 47. 5.
30. 3B. 5.

24 HOUR FORECOST
ERRORS

LIT WIND DST WIND

43 HDUR FORECfIST
ERRoRS

POSIT MIND DST I.d[ND
0.0 B.@ 0. -0.

72 HOUR F(IREC13ST

POSIT WIND DST WINDPos
0.0
0.0
E.a
B.o
0.0
0.8
0.0
B.@
0.0
9.s

MvDfwm
B31BB0Z
831E8S2
031B12Z
B31BIE2
0319882
B3 ! 9862
B3191ZZ
B3191SZ

POSIT WIND
6.4 14E.9 15

16. S 14E.5 28
7.6 139.7 28
B.2 139. D 28
8.7 13a.3 2E
8.8 137.9 20
9.0 137.3 ?@

POSIT
0.0 B.B
B.0 B.@
EI. B 0.0
E.8 c3.B
B.B 0.0
0.0 0.B
0.0 0.0
B.EI F3.E

0.0
0.0
8.0
0.0
B.0
0.0
0.8
0.0
B.B

132.1
132.4
131 .B

!s.
0.
0.
3.
0.
8.
8.
0.
B.

30.
35 .
35.
35.

-B.
-0.
-0.
-B.
-D.
-n
-0.
-B
-0.

101.
13.
59.
E19.

0.
9.
0.
8.
0.
0.
0.
a.
e.
5.
tB.
10.

0.
B.
0.
0.
El.
B.
0.
0.

1::
Is.
15.
10.
10.
lB.
10.
5.

15.
15.
LB.
0.
0.
B.
B.
0.
B.
0.
e.
0.

B.E B.B o. -0. 0.

::
9.
0.
0.
0.
0.
G.

10.
10.
10.
10.
15.
15.
20.

0.
8.
0.
0.
0.
B.
a.
a.
0.
B.

0.0
0.0
El. @
B.O
8.0
13.B
0.B
0.0

11.2
lB.4
11.2
:1.6
10.7

E.B
0.0
0.0
E.@
0.0
0.0
B.0
0.0

129.7
129.8
129.3
128.9
12B.3

B.
0.
0.
0,
0.
0.
B.
0.

35.
4B .
4B
4a.
43.

-a.
-0.
-0.
-0.
-B.
-0.
-B.
-0.
51.
69.
6?.
79.
9B .

B.w
B.E
B.0
0.0
8.B
0.0
0.0

1!::
12.3
13.5
13.3
12.5

B.B
B.O
B.B
0.0
0.B
0.0
0.0
O.e

127.2
12?.7
127.8
12?.0

8.
0.
0.
B.
0.
B.
e.
B.

40.
40.
4n .

-B
-9.
-B
-B .
-0.
-B .
-0.
-B
9EI .

lB1.
179.
192.

9.0 136.7 2B
9.8 136.2 25
9.6 135.6 25
9.0 135.B 25
9.1 134.6 25
9.2 134.2 25
9.3 133.7 25
9.2 132.3 25
U3.I 130a 2s
lB.4 129.7 25
IB.5 129.2 25
lB.B 12E.7 25

E320B0Z
B320B6Z
032B122
Et320182
E321BBZ
0321062
0321122
B3Z11SZ
E322BBZ
a322B6z
8322122
0322182

0.B 0.0
9.2 135.1
B.9 134.8
9.2 134.2
9.4 133.7
9. I [33.7
9.6 133. E
9.9 132.1

lB.5 129.7
10.7 129. E
11.2 12a. B
11.3 127.E

9.4
la.0
10.2

9.5
lB.6
10.9
12.5
12.6
13.5
12.7
12.0
12.3

131.2
131.6
130.8
125. I
125.3
125.2
124.0
125.1
125.5
125.2
123.4

10.
10.
10.
10.
0.
0.
0.
a.

-la.
0.

-5.

4a.
35.35.

35.
35.
m .
30.
30.
38.
%B.
20.
15.

153.
77.
53.

167.
124.
147.

17.
124.
196.
IIB.

123.4
124.6

202.
11.9
12.3
15.3
15.3
16.7
14.7
0.0
0.0
0.0

127.2
126.2
122.2
122.2
121.7
122. B

8.0
0.0
0.0
B.8

4a. 70.
77.
15S.
90.
162.
125.
-B .
-0.
-0.

13.3 35. 105.
152.

-0.
-B.
-B.
-B.
-B .
-0.
-B.
-B.
-D.
-0.
-0.
-B .
-a.

4a. 13.9 123.3 35.
B.
B.
B.
B.
0.
0.
0.

35.
35.
35.
25.

B.
a.
0,
0.

B.8
0.B
0.0
fl.0
0.0
0.0
0.0
a.a
8.0
a.B
0.0
B.B
0.0

a.a
0.0
B.a
0.8
a.B
0.8
0.!3
B.B
0.6
B.B
0.0
0.0
0.0

lB. B 126.2 25
6323082
a323a6z
0323122
B3?31EZ
03240SIZ
0324062
B32412Z
D3241BZ
B325BBZ

11.0
11.5
12.0
12.5
13.1
13. B
14. B
14.2
14.3

127. ?
127. B
126. B
124.9
123.7
122.2
121.5
120.7
119. B

30
30
3B
3B
3B
20
2B
15
15

10.s
11.3
12.1
12.5
13.3
14.1
E1.a
0.0
8.0

127.7
127.4
126.3
125.0
123.8
122.2

8.8
B.B
f3. a

20. 12. -lB.
-lB.
-lB.
-10.
-10.

B.
B.
B.
a.

20. 26.
2B .
20.
20.
20.

0.
0.
B.

19.
6.

13.
le.

:::
-B .

14.0
B.0 0.0 0. -D. 0.
O.B B.0 0. -B. B.
0.Fl 0.8 e. -0. e.
B.0 0.0 0. -B. 0.
0.0 8.0 0. -B. 0.
B.O 8.0 0. -8. 0.

8.B
B.0
0.0
0.0
0.0
0.0

-B .
-0.
-0.
-0.
-0.
-8.

8.
@.o
a.B
0.0
B.B
0.0

B.
0.
0.
B.
0.

B.
0.
0.
0.

e.
B.
o.

F2LL FORECflSTS
I,RNG 24-HR 40-HR

26. 10’2. 94.
12. Ze. 53.

TWHDOttS (M lLE OVSR 35 KTS
IJ?NG 2~-HR 4s-HR 72-HR

e. . 0. 0.
e. 0. a. B.

72-HR
157.

65.
IT/G FORECRST POSIT ERROR
IWG R lGHT ONGLE ERROR
IWG [NTENS [TY mGN [TuDE ERROR
flVG INTENSITY SII)S
NUt’BER OF FOREC9STS

6. 6. 11. 13. 0. B. B. e.

-B. 4. 11. 13. B. 0. 9. 8.

17 14 11 7 B 0 a a

D IS711NCE TRWELED BY STORM IS 2439. NM

IW2RRGE SPEED OF STORM IS 15. KNOTS

TROPICflL DEPRESSION TO-81
FIX POSITIONS FOR CYCLONE NO.

S9TELL ITS F 1=S

1

F[X TII’E FIX
NO. (z) POSITION flCCRY DVORfiX CODE SRTSLLITE s HECOfiNTS

IHIT OBS
;
3

*4
%5

6
*7

a

1:
11
12
13
14

* 1s

16235B
17E3BB
180121

6.21N
5.BN
e,5ti

lB. BN
B.BN
B.BN

lB.6N
9. IN
9. IN
S.4W
9.7N
9.SN
9.3N

lB. SN
lLI.8N

147.5E
146.6E
140. lE
14B.3E
13S.5E
13B. lE
137.4s
135.9E
135.6E

‘134.3E
134. BE
133.7E
1,33. SE
132.5E
131.9E

PCN 6
Pcti o
PCN 5
PCN 6
PCN S
PCN 3
PCN 5
PCN 3
Pcu 3
PCU 6
PCN o
PCN 5
PCN S
PCN 5
PCN O

ra. am.0

TI .Evl. a mI .B~5HRS

DmP39
OTHER
DtlSP39
NoFlR6

PGTW
PGN
PGTW
PGN

162247
19B181
1SBS45
19222S
2a0a41
201104
201600
2B22@3
2102a3
210203
2 I a9aa

PGTW
PGTW
PGW

PGN
PGTW
PGTw
PG7W
PGTW
PGT3J
RP~
PGTW

T1 .0/1 .aAe. aA?4HRs DffiP39
No!-lla6
NOFN16
DI’?3P39
Nolan6
OTHER
NORQ6
DmP39
DP6P39
oTHER

DIITfI EDGE

INIT OBS
T2. a=. B 60. B=6NRS
T2. en. E
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16
17
IB
19
Ze
21
22
23
24
25
26
27
2s
29
30
31
32
33
34
35
36
37

%
40
41
42

F 1X
NO.

1
2
3
4
5
6

:
9

F rx
NO.

=1
*2

3
4
5

211843 11. lN
211688 1?.8s
212322 lFI.3N
228124 11.5N
22B144 IE.9N

13E.9E PCN 5
13EI.9E PCN O
130.4E PCN 3
128.2E PCN 3
138.2E

NOM6
OTNER

PGTU
PGN
PGTLl
RODN
RODN
PGTW
PGN

EWOSED LLC

INIT OBS
T1, WI. B
Tl, i3/1. F3
T1, W2. B

-e . &’24HRs

AJl . Bi24NRS

Dmp39
DmP39
DtlsP39
OTHER
NOOf15
omER
NOFIR6
DmP39
OTNER
OmER
OTtlER

PCN 5
PCN 3
PCN O
PCN 5
PCN O
PCN 5
Pcti 3
PCN O
PCN 0
PCN O
PCN o
PCN 5
PCN 5

228144
2289EIB
221B21
2216BB
222380
23a124
230900
231600
232100
240008
240246
240246
26 E1286
260300

10.4N
11.2N
11. BN
11.3N
lE.7N
11.4N
12.lN
12.3N
13. ON
12. eN
14.6N
13. eu
11. BN
12. IN
12.5N
12.3N
11.8N
12.2N
12.lN
12.2N
11.5N
11.8N

136’. lE
129. lE
125.7E
129.3E
12a.3E
128. IE
126.9E
125.4E
124.4E
123.4E
121.9E
122.5E

PGTW
PG3TJ
PGTl,l
PGm
PGTW
PGm
PGTIJ
PG7w
RPm
RODN
PGTW
PGm
PGTu
RPlw
PGm

T2. W2. @
T1.0/l.0
T1 .5/1.5

DffiP39
DMSP39
DNSP39
OmER
OmER
NOFX46
DMSP39
OTHER
DP23P39
NORR6
DTHER
DKSP35

lNIT OBS

lNIT OBS
fiB. a/25HRs

117.4s
117.4E
116.8E
116.5E
114.9E
114.3E
115.OE
113.7E
112. SE
111.3E

PCN 5
PCN O
PCN O
PCN 6
PCN 5
PCN o
PCN 5
PCN 6
PCN O
PCN 5

261200
261215
270147
27030a

270320
271153

280008
280309

NO DVUR13K

IN IT 0SS

RPM!
RPt%
PGm
RODNT1. a/l. R

R1RCR6FT FI=S

T1f’E F 1X
(z) POSITION

7ElNtl 06S mX-SFC-LND
HGT ffiLP %EL/ERG~NG

PklX-FLT-Lm-LND RCCRY E= OR I EN-
D IR#ELiBRG~NG NW&’??TT Si~E Ol$W’TRT [ON

tSN
NO.

1
2
3
4
6

:
10
18

1s0205 6.3N 14S.6E
19m07 a.3N 13a.9E
2BBE45 9.lN 135.7E
2@0926 E.7N 135. IE
2mla0 73.9N 134.lE
21a635 9.4N 133.7E
2122E7 IE.4N 138.8E
22194S 11. IN 12a.5E
22231S 18.6N 127.7E

1580FT
15 EIEIFT
15EBFT
703m
7ElBm
70L4m
7e0m
700m
7eef’E

1005 28 a50 24a
lB06 20 e3B 23a
1003 25 030 38

3123 35 B2E 120
3097 25 810 65
30s3 la 120 18
3101 IBa3 1s 33e 55
3]a4 2E 1ZF3 ma
312B 1885 15 a9a 69

E9i3 44 a5a 24s 5 5
1Ew3 38 a3a 238 5 la
128 32 068 7@ 6 7
138 22 020 12B 5 la
1313 28 B4S 12B 6 E
25B 1s aF3B am 10 la
B9B 46 ala 130 5 15
B98 42 R lR 158 18 15
16E 32 IB8 13B 4 45

+23 +23 +22
+22 +23 +23 28

+25 24
+9+13+8

+9+8
+11 +9

+12 *I2 +11
+12 + a

+12 +12 + s

SYNOPTIC F I~S

INTENSITY NEllREST
EST1mTE DnTA (NM) COfTENTS

030 2B
a3e 20
e3a 9’s
03a 2a
010 20

11= FIX
(2) POSITION

23Ei060 12. SW 128 .8E
23128B 11.5N 127.8E
231888 12.4N 125. sIE
232108 12.8N 124.5E
2438B8 13. @N 124. BE

NOTICE - mE RSTERISKS (*) IND ICQTE F IX5S UNREPRESENTATIW RND NOT USED FOR BEST TRACX PURPO?ES.



TROPICAL STORM CARMEN

BEST TRACK DATA

LFIRNING 24 HOUR FQRECCIST 48 HOUI? FOl?ECilST
ERRORS ER?OFS

POSIT

ERRORS

IJIND PST WIND POS 1T LJIND DST WING POSIT WINE DST WIND

REST TRRCK 72 HOUR FOREC9ST

POSIT WIND DST WIND
Q.9 9.0 0. -8. 8.

m/DFl/?iR
0?8490z
D4B406Z
E4W412Z
mlmlsz
?495BBZ

8405862
B4E15122
0405102
8406EOZ
0496062

Pos 1
4.7
6.0
7.2
8.3
9.2
10.1
11.6
13.1
14.5
16.0

T W1lID
181.4 28
181.2 25
181.1 3a
Io@.4 35
1;9.6 40
178.5 45
177. s 50
177.4 55
177.2 6FJ
177.2 68

0.8 0.0 cl. -0. B. 0.0 0.0 a. -0. 8. 8.0 0.0 0. -o. 0.
a.

a.

a.

El.

-5.
15.
10.
0.
0.
5.
0.
e.
0.
0.
0.
e.
0.
0.
0.
0.

0.0
a.e
0.0
9.5

10.9
11.0
13.0
14.7
15.5

B.B
0.0
0.0

180.0
1713.9
178.2
177,7
176.S
177.2

0.
0.
0.
Zn
38.
40.
45.
45.
45.
60.

-0.
-0.
-0.
30.
24.
4s .
m .
26.
30.
8,

b.
D.
8.

-10.
-15.
-1o.
-10.
-15.
-15.

0,0
0.0
0.0
13.7
lz.6
14.7
19.6
113.7
19.3
20.9

B.B
0.8
a.8

177.7
176.2
175.s
179.9
176.6
160.1
le2.8

0.
0.
0.
’78.
4a.
60.
50.
50.
40.
43.

-0.
-0.
-B .
S6 .

155.
184.
136.
136.
23.

172.
263.

0.
0.

-2::
-20.

5,
@.
5.

-s .
5.

-5.

0.0
0.0
0.0

18.1
17.0
13.5
22.0
21.9
23.0
23.9

0.0
0.9
8.0

178.0
176.4
1?7.9
186.5
1113.4
1E5.6
198.0

0.
0.
0.

45,
48,
55.
50,
35.
35.
35.

Fi,

-B.
-u
-t).
70.

236.
139.
38E .
193.
312.
523.

O.d
E1.0
a.e

20.9
20.0
21.2
25.8
24. B

0.0
O.D
0.0

0.0
L3.8
0:0

1s1.9
108.3
lEI1.7
192.7’
199.3

B.13
0.0

8.
0.
0.

35.
30.
45.
40.
30.

0.
0.

-8.
-0.
-8.
91.
48.
30.

C50 .
431.

-0.
-a

e.
0.
0.
0.

-s .
15.
10.
5,
8.
0.
0.
0.
0.
0.
0.
G.
13.
0.
0.
0.

8496122
8486182
0487882
0487862
e4E7 122
L14E718Z
&lt38ik3Z
84030;2
9408 12z

8488182
a4a9aoz

17.1
17.9
18. U

19.4
1?.7
20.0
20.3
20.6
25.9
21.2

177. B 55
i7B.3 58
179.8 45
179.7 45
100.0 4B
180.2 40
lCG.4 35
188.6 35
lEI1.1 3B
181.6 3EI

17.0 5.
18.4 178.7 SE. 38. W. 22.0 184.4 35.

4e.
8.
e.
0.
0.
0.
El.
o.
El.

@.o
0.0
0.0
0.0
0.0
8.0
9.0
0.0
0.8
0.0

0.0
e.e
0.8
0.0
E.e
8.0
8.8
8.S3
0.0
8.8

-0.
-8.
-0.
-0.
-8.
-0.
-0.
-0.
-0.
-0.

B.O
F3.E!
0.0
0.8
0.0
D.tl
0.0
0.0
0.0
0.8

n.
0.
0.
8.
8.
8.
0.
0.
0.
‘o.

-0.
-0.
-0.
-9.
-e.
-0.
-0.
-0.
-0.
-0.

lE.5 179.8 5s4. 49. 5. 21.0 lB5.@ 260. 5.
8.
0.
C.
0.
8.
0.
8.
0.

e,
0.
E+.
0.
0.
0.
9.
0.
0.

0.8
0.0
0.0
13.0
0.0
13.0
8.0
8.0
8.0

-8.
-8.
-0.
-8.
-0.
-El.
-El.
-0.

0.0
0.0
0.0
0.0
0.8
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0
0.8
8.8

B.
0.
0.
0.
0.
0.
0.
0.

-0.
-B
-0.
-8.
-8.
-B.
-e.
-0.

0.
c1.
0.
0.
0.
0.
a.
0.

0.0
0.0
0.0
8.0
0.8
0.0
8.S
0.0

0.0
8.8
8.8
8.e
0.0
8.a
a.a
0.021.4 1F32. D 25

T)’PHOONS LEIILE nVER 35 !(TS
LRNG 24-HR 40-HR 72-NR

a. B. D. 8.

FILL FORECRSTS
LI?NG fl;iR 4G-HR 72-HR

32. 266. 250.
19. 90. 179. 218.
9. 8. 5. 7.

-7. -3. 4. 5.
9 9 7 5

W/G FflRECFiST POSIT ERROR
FW6 R I GVT RNGLE ERROR
IT.% lNTSNSITY ~GNITUOE ERROR
RvG lNTSNSITY BIFIS
NU~ER OF FOREC17STS

0. 0. 0. e.
a. 0. 8. 8.
8. 0. 0. 0.

8 8 0 0

0 ISTRNCE TFNNELEO BY STORII IS 1179. NM

FWSRRGE SPEED OF STORM 15 10. KNOTS

TROPICAL STORfl C9RPEN
FIX POSITIONS FOR CYCLONE NO. 2

SflTELL ITS F lXES

FIX TII’E
NO. (z)

FIX
PostT[oN FICCRY DvDRFIK CODE SWTELLITE COtTENTE SITE

PC)+ o 0TT4ER
GOES3

PCN O OTHER
60ES3

PGN
NESS
PGTLI
NESS
PGTW

*1
2
3

*4

5
6
7

31OBEO
048015
e48980
8.s1015
E4 12@B
641515
04153B
041600
E41714
841915
841954

6.7N
4.5N
6.9N
5.7N
7.IN
7.4N
7.5N
B.BN
6.6N
8.5N
8.SN
9.014

174.3LI
179.5W
l?e.ew
179.9E
178.3!J
180.OE
I?9.7E
179.BW
IE8. EE
179.9E
179.7E
179.9E

PCN o OTHER
GOES3
NonfJ6
OTHER
NOIIR6
GOES3
HORF16
Nom6
OTMER
OTHER
TIROSN

EST mX USOS 35 KTS NESS
KGLC
PGTw
KG(,C
NESS
KGLK
PHIK
PGTU
PGTw
PHIK
KGIX
PGTLI
PHIK

PCN 6
PCN O
PCN 6

i
*9

lB
11 PCN

PCN
PCN
Pcu
PCN
PCN
PCP
PCN
PCli

6
6
0

T2.5a.5

72.5X2.5
T2.5e.5

lNIT 08S

lNIT OEIS
lNIT OBS

12
13
14
15
16
1?
18
19
2B
21
22
23

* 24
25

041954
B421BB
B5BEe0
050233
E15E1234
B5B30E
B5B653
e5e9ee
B51119
051200
051519
851680
851932
051932

9.5N
9.7N
9.4N
9.6N
9.4N
9.4N

11.3N
11. IN
11.8N
13. ON
13.5N
13.9N
13.6N
13.7N

179.2u
179.6E
179. lE
178.4E
179. OE
178.2E
17a.9E
177.5E
17B.3E
177.6E
178. EE
177.3E
177.2E
177.8E

o
6
6
0
6
0

Nom6
OTHER
NOIW16
OTHER
GoES3
OTHER
TIROSN
OTHER
NOIW36
Nofm6
GOES3
OTHER
DI?5P39
OTNER
OTNER

PGTU
NESS
PGTLJ
PHIK
PGN
PH [K
KCGLC
NESS
PGIw
PHIK
PGN
PGTU
NESS
PGTW
KGLC

EST MIX IJ40S 45 KTS OVER LRTER
PCN
PCN
PCN
?CN
PCN

o
.4

0
6
6 T3.5a.5

T4.5~4.5
‘73.5 =.5

a 1. BZMHRS

/02. BneHRs
AI 1. B=4HRS

EST mX SFC IANDS 55 KT626
27

.28
29
38
31

%
34
35
36

PCN
PCN
PCN
PCN

PCN
PCN
PCN
PCN
PCN
PCN

o
2
c
o

14. IN
14. lti
14.5N
14. BN
15.8N
16. lN
16.5N
16.4N
16. eN
lE. ON
17.7N

177.5E
177.8E
177.4s
177.7E
177.2E
177.3E
177.2E
177.7E
177.5E
17B.4E
17B.2E
178.8E

RGO EYE EST mX IANOS 68 KTS
RGO SNOG EYE

GOES3
OTHER
NOflfi6
OmER
OTUER
TIROSN
OmER
GOES3
OTHER
Nonn6

c
6
c
c
6
c

RGD EYE
P9RTICILLY 8NOING E’TS

PGN
PGTU
PHIK
PGTW
NESS
PGTW
PHIK
PGN
PH[K
PGTIJ

RGO EYE
EST I’MX LNOS 65 KTS

861680
3B
39
48
41
42
43

661615
@6113@0
0619CCI
E621R0
E62219
r17aqe

17.4H
lE. BN
le.4N
lEI. ON
lEI.3N
lEI.5N

PCN c
5

178.8E
17S.3E
179.2E
179.EE
179.2E

13.5/4.5 41. Ev21HRSPCN
PCN O OTHER
PZN 6 73. 5z4. 5 AN. W24XRS DmP39
PCN O T2.5=.5 41 .Ev24HRS OTHER
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44 871115 19.5N 179.5w
45 871915 2a. aN 179.51J
46 B72151 20. lN 179.91J PCN 6
47 072315 2E. IN 179.5w
‘W E8E615 2t3.6N 179.4kl
49 8B12E18 2B.6N 179.41,1

5U 0b188B 21. EIN 17EI. SJ
51 892131 21.3N 179.21J Pm 3 T1. @/2.@ , W.
52 E19F36BFJ 21.4N 17LI. S3U

GOES3
GDES3
DPt3P39
GOES3
GOES3
GOES3
GOES3
DffiP39 LLCC
GOES3

NESS
NESS
PHlK
NESS
NESS
NESS
NESS
PHIK
NESS

NOTICE - TNE FISTERISKS (*1 INS 1C#7E F lXES uNREPRESENT9T1VE QND NOT USED FOR BEST TFv?CK PURPOSES.
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H3/DfvHR
G5E8EMZ
E5E18E6Z
E5L18 122
ams LE!Z
65 E9FIEIZ
@5Ei986z
@5a9 12?
E5E91GZ
@rl EIEldz
0510062
0510122
E151B18z
9511802
@sl 1@6z
2151112Z
eslllsz
051 2as12
05 12a6Z
@51212Z
BS1218Z
B5 I 3082
B51 3@6z
a513:?z
0513182
051 ‘lmz
0514062
E151412Z
B514i8z

. ... .,,.,.., ..-”
I Y rnuuN UUIT

BEST TRACK DATA

l& RHING
ERRORS

WIND DST WINSI
0. -0. 0.

24 HOLW FDRECRS?
ERRORS

WIND DST L!I!JD
.0 E. -0, 8.

0. -@. 0.
a. -0. 0.
8. -B. E.

4S. 164. 10.
40. 139. la.
‘m. 139. la.
40. 176. 5.
4a. 199. 0.
45, :37. a.

40 tlOUR F02ECflST
ERRORS

PosIT L41ND DST WIND
0.0 0.0 D. -0. 0.
0.0 0,0 B. -0. t).
0.0 0.8 0. -n. 0.
E1.u 0.0 0. -0. E.
9.2 135.3 5E. 262. 18.
9.3 133.8 5EI. 249, 5.
9.4 131.3 45. 293. -5.

12

BEST TRRCK 72 HOUR FOREC1.lST

POS 1T
0.0 8.0
L3.0 0.0
0.0 0.0
0.0 0.0

IE.2 133.3
10.5 131.9
18.1 179.9

WINIJ
8.
B,
0.
8.

55.
55.

11ST

-0.
-0.
-0.
-8.

426.
411.

WINO
0.
0.
0.

-::
-18.

POSIT
0.0 0.0

POSIT
0.0 0

0.0
0.0
e.0
7.U
7.B
B.1
9.2
IB.D
!8.7
11.6
12.7
11.9
12.0

0.8
0.0
0.0

140.1
138.7
137.3
137.4
137.0
135.4
i33.5
17?.3
131.5
129.S

0.
0.
8,

m
30.
30.
30.
30.
30.
30.
30.

?!).

-0.
-0.
-0.
54.
42.
60.
63.
7i.
42.
38.
54.
24.
37.

0.
0.
0.

E1.u
9.0
0.0
8.3
8.3
6.7

11.3
12.3
13.0
14.5
14,13
14.EI

0.0
0.0
8.0

137.7
136.0
134. I
135.3
134. s
132.4
129.4
128.6
12G. G

5,
5.
5.
0.
0.
0.
0.

-5.
-10.

-5.

R.3 13B.2 25
9.1 137.4 25
9.9 136.6 30

18.2 13s.7 3@
10.3 134.8 33
11.8 133.7 30
1!.3 132.3 35
11.5 131.5 40
1!.8 !3B.4 45
12.3 129.3 50
13.8 lm. E 5s

45.
45.
56.
45.
45.
’20.
35.
4a.
35.
35.
35.
35.
4a.
48.
so.

3?0 .
410.
796.
294.
171.
137.
139.
61.

102.
?23 .
322.
349.
366.
522,
44.

2.3 133.1 45. 3F3EI. -lB.
14.1 132.6 5E. 732. -18.
15. e 129.3 58. 237. -15.

:2.9
!5.s
!7.8
13.3

19.2
19.5
18.3
19.2
20.8
22.2
23.0
23.6
25.7
?4.8
24.8

130.8
13a.Q
[28.5
124.3
123.2
123.2
122.5
122.7
124.6
126.0
126.1
126.3
128.8
12?.6

-30.
-3s .
-45.
-4a .
-4a .
-4a .
-25.
-20.
-15.
-iO.
-15.
-15.

40.
40,
49.

132.
113.
68.
70.
59.
76.
72.

114.
74.

126.
53.
59.

114.
117.
90.

-10,
-15,
-20.
–15.
-15.
–25.
-20.
-30.
-20.
-15.

s.
1s.
38.
36.
30.

li.a
1?.0
Isa
15.3
;6. e
18.7
19.7
19.7
2a.8
:<2.5

21.2
21.2
z2. a
22.9
,?, ~

126.8
Izs. a
125.1
122. ?
122. s
124.0
123.9
123.9
124. B
125.0
123.3
123.9
124.9
125. I

50.
50.
4s
45.
45.
sa.
50.
50.
5s
50.
65.
65.
iEl

163.
124.
87.

!9b.
42.
93.

162.
1s9.
172.
322.
209.
193.

-2a.
-25.
-35.
-45.
-40.
-2a.
-25.
-15.

0.

13.5 124.7 50.
12.3
13.5
13. e
14.5
15.1
15. a
i6. a
16.3
16.8
17.2
17.5
17.3

129.5
128.4
126.7
125.4
124.9
124.3
124.0
123. a
123.2
122.9
122.8
122.9

45.
3!3.
50.
55.
69.
60.
70.
70.
05.
E15.
as.
ea.

12,
3a.
17.
3a.
13,.
18.
8.
11.

;;:
10.
11.

-5. 14.1)
!6.?
17.1
IQ.?
17.8
19.0
la.~
18.1
19..4
15.s
19.5
19.2

125.4
125.4
12s.6
123.5
122.6
123.3
123.2
123.3
122.7
122.9
122.6
123.8

55.
-5.

-10.
-10.
-1a.
-15.
-10.
-20.

0.
5.

10.
15.

50
13.6
14. I
14.9
15.5
15.9
16.3
15,6
16.9
17.2
L7.3

126.9
125.9
125.0
124.3
123.9
123.6
123.3
!23. 1
122.8
122.7

6a
62
78
75
aa
9B
65
00
75
65

60.
60.
65.
65.
89.
aO.
05.
80.
75.
65.

0.
2a.
15.

-15.
127.4
i2a.9
129. a
123.2
129.2
129.0

e.a
a.e
0.0
0.0

S13.
50.
45.
45.
4s
30.

a.
El.
a.

3Ba .
452.
.: 19.
397.
36?.
325.

-a.

-15.
-15.
-20.
-15.
-15.
-25.

0.

284.
266.
224.
215.

15.
5.
a.

10.

2S.9
26a
26.2
26.2
26.1

a.a
0.0
0.0
a.a
0.0
0.0

65.
65.
55.

125.0
12S.564. 15. %2.6

L7.5 122.5 55 17.6 122.6 ?5. 8. 2a. 13.5 122.7 69.
55.
45.
m .
40.
4a.
30.
50.
45.
45.
35.

55.
40.
29.
40.
33.
90.

if!2.
193.
151.
175.
523.

5.
-5.

-2n .
-m .
-25.
-2s .
-38.
-10.
-10.

-5.
-la.

22.3
22.5
22.6
23.5

24.2
n.a
LI. FI

0.8

125. ?
124. a
124.8
125.6
126.1

O.@

0.0
0.3

a.o
a.B

45.
45.
40.
40.
3e .

0.
0.
a.

161.
137.
1Z3.
156.
100.

-20,
-20.
-2a.
-20.
-25.

i7. a
1s.0
18.4
18.5
19.0
13.EI

20.1
20.1
20.4
2a.5

122.3
122.3
122.3
122,7
122.7
122.7
123.4
124.1
124.8
125.7

60.
55.
55.
45.
45.
AEI
60.
55.
55.
65.
65.

a.
6.
b.

13.

2::
26.
16.
13.
23.
34.

19.
10.
5.

-10.
-15.
-25,

-s.
-le.
-la.

5.
5.

19.7
19.2
2B.3
20.2
21.7
21. U
24.0
23.1
23.5
24. ?
22. C

122.3
122.6
122.3
123.4
124.0
124.0
126. S
12C.2
129.8
137,2

L7.7
ia. o
la.3
la.6
19.1
19.4
19.7
19.9
20.2
20.6
20.9

122.4
122.4
122.4
122.5
122.6
122.9
123.2
123.9
124.7
125.3
12s.8

50
45

50
5s
60
65
65
65
65
lie

0515F)Dz
0515862
a515t2z
m]slaz
85 16Et8Z
0516062
a51612:
0S161SL
a5 I ?13E+z
B517E16Z

-a.
-a.
-a .
-a.
-0.
-0.
-0.
-0.
-a.
-a.
-0.
-a.
-a.
-a.
-0.
-a.
-o.
-0.
-8.
-5.
-a.

0.
a.
a.0.

0.
0.
8.
0.
H.
Q.
0.
0.
E+,
0.
0.
a .

++.
-0.
-!2 .
-0.
-a.
-B.
.0.
-0.
-0.
-0.
-0.
-0.
-D.
-0.
-0.
-a.
-o.
-a.

0.
e. R

C1.a
a.a
0.0
a.a
a.a
a.a
a.a
8.0
0.a
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.
a.
a.
e.
0.
0.
a.
o.
0.
8.
0.
S3.
n.

8.
0.
13.
0.
0.
0.
a.
0.
a.
0.
a.
0.
0.
0.
a.
a.

a.0
0.0
fl. a
0.0
0.0
0.0
0.0
o.a
21.F3
9.0
a.a
0.0
a.a

IJ. fl
o.@
8.0
a.o
0.0
B.o
a.a
0.0
a.a
a.0
0.0
a.a
a.a
a.a

0.
0.
0.
0.
8.
e.
0.

::
a.
0.
a.
a.

0.0
8.0
a.0
a.w
a.ti
a.e
a.o
0,0
El. @
o.a
o.a

60 21.0 126.4 45.
35.

e.
3a.
38.
30.
30.

B.
a.
G.
a.
0.

196.
333.

-a.
2a6 .
315.
324.
235.

-a.
-E .
-0.
-a.

5.
0.
a.
0.
5.
5.

10.
0.
0.
B.
o.
a.

B51712Z
asl?laz
05 laOOz
8518@6z
esiawz
aswmz
a519aaz
a519a6z
a5191zz
a519182
a52aoaz

21.2
21.3
21.1
za. a
2a.7
2a.6
20.8
21a
21.3
21.5
21.7

126.4
126.9
127.4
127.1
126. ?
126.4
126. I
125.9
126. a
126.2
126.5

S5 21.2
21.2
21.3
21.2
21.1
21.1
2a.9
2a.9

a.a
8.0
a.a

12S.5
127.2
127.1
127.8
12a.0
129.8
126.2
lzs.q
a.a
a.a
a.a

65.

6a.
55.
55.
50.
45.
40.
3s .

B.
a.

6.
la.
21.
46.
76.

140.
a.
6.

-a.
-a.

10.
10.
la.
15.
15.
15.
10.
la.
a.
0.
a.

24.3
0.0

23.3
22.9
21.9
21.2

Ci. u
a.o
@.o
a.e
6.0

131.3
a.a

13a.5
131.2
]51. a
131.5

u.a
a.a
a.a
a.a
Ei. D

sa
45
4a
35
30
sa
2s
25
20
za

0.
B.
0.
0.
n.

0.

a.
0.

t3. B
7.0
s.a

!3.
0.
a.

a.e
0.a

0.
a.a. -a. -a. tl. a

.QLL FORECfiST5
LRNG 24-HR 40-HR 72-NR

R% FORE CflST POSIT ERROR 29. 137. 191. 324.
WC R lGHT F!NGLE ERROR 15. la6. 133. zsa.
W% INTSNS ITY mGN ITUDE ERRO,? 9. 14. 17. 22.
R~ lNTSNSITY B[flS a. -4. -11. -22.
tiUmER OF FORECflSTS 42 39 27 23

T’Wt!ODNS LH ILE OVSR 3S I(TS
tRNG 24-NR 4a-NR 72-HR

22. 115. 191. 324,
Iz. Ba . 133. 23a.
la. 15. 17. 22.

a. -6. -11. -22,
32 32 27 23

DISTflNCE TRFlmLED BY STORM IS 193a. NM

WER9GE SPEED OF STURM IS 7. KNOTS

lYTHOON DOH
FIX POSITIONS FOR CYCLONE NO. 3

SWELL ITS FIXEa

FIX TIt’E F 1X
NO. (2) POSITION flCCRY DW3RflK CODE SBTELLITE COITEHTS

lNIT OBS

PSN SUSPECT

INIT OaS

SITE

*1
*2
*3
*4

asa3 I B
052158
a6aa29
F271t31s
a72i37
072255
aBai31
aaa632
aaa9s3
aa]735

a:6N
la.IN
la.IN
9.aN
a.8N
8.7N
a.BN
S.BN

la.3N
lam

149.2E
149.4s
14s.9E
143.2E
142.6E
142.6E
141.9E
142.lE
142. !$E
141.7E
140.3=

PCN 6
PCN 5
PCN s
PCN 6
PCN S
PCN 5
PCN S
PCN S
PCN 5
PCN 5
PCN 3

NORF16
Norm6
DmP39

PGN
PGTLI
PGIU
PGlld

i
6
7
e

*9
* la

DM5P37
Nom6
DmP39
TIROSN
NOIIF16
TIROSN
offiP37
NOR616
DPT3P39
DPT3P39
OTNER

PGTIJ
PGTw
PGTW
PGTW
PGN
PGTW
PGTu
PGTIJ
RPt’K
PGN

* 11
12
13

* 14

;:
17
la
13
2a

aa21]6
aa2233
a9al m
a9ail]
09a3ea
e9a93a
091600
a92055
092180
092210

B.SN
e.6N
B.9N
9.6N
a.-m
9.ON

la. IN
10.3N
18, SIN
V3.9N

14E.3E
140.4s
L4’d. OE
14G. EE
137.7E
i37. aE
135. SE
136.5E
136.3E
135. SE
135.2E

PCN 5
PCN S
PCN 5
PCN O
PCN 5
PCN O
PCN 5
PCN O
PCN S
PCN 5
PCN O
PCN 5

T2.5C2.5
T1.5/l.5

/01 .5=4NRS

fia. aatnRs

NOFM6
OTHER
DFt3P37
OTHER
NoFTf16
Dtt3P39
OTHER
N09126
OTNER

PGTW
PGTL!
RODN
PGTTJ
PGTIJ
PGN
PGTIJ
PGTLI
PGTTJ
PGTw
PGTLI

T2. S4.521
22
23
24
25
26
27
2e

Iaeaas
laa3aa
101050
Ia168a
10210e
12?2215
taz33e
118213

11. lN
11.2N
11.7N
11 .9N
12.2N
11.6u
11.5N
11. BN

133.2s
132. aE
131. ?E
131.4s
i31. aE
13a.3E

PCN O

?CN O
PCN S
PCN 5
PCN 5

OTNER
Dl?SP37
Nolm6
DMSP39

PGTTJ
RODNT3. w2.. a [NIT OBS
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2q 11!32!3 11. ERi 13B.4E PCti 5
PCN o
Pci-i 0
PCN O
PCN 3
PCN 0
PCN 3
PCN 1
PCN 3
PCN 3
PCN C
PCN C
PCN 6
PCN c
PCN C
PCN 5

72. 5/-2 .5+m.Ev25HRs DttjP39
OTHER
OTHER
OTHER
NonR6
OmER
DNsP37
Nonf16
DIUP39
DffiP39
OTHER
OTHER

PGTw
PGTLI
PGN
PGTw
PGTW

ii
31
32
33
34
35
36
37
38
39
40
41
42
43
44

2
47

:
50
51
52
53
54
55
56
57
56

1 ! 0300
11L160F!
110900
111928
111600
112154
1 I 23!37
12B 153
120153
120300
120900
121147
121289
12160@
122133
122245
1m134

11.6N
11.9N
12.3N
12.3N
13. [N
13.6N
14. ON

130. lE
129.6E
129 .7E
129.6E

126.7E
127.6E
127.3E
126.6E
126.5E
126..42
125.6E
125.2E
125. IE
124,8E
124.5E

PGTW
PGN
PGTW
RPm
PGTW
PGTw
PGTW
RODN
PGN
Prim
PG31
PGN
RODN

14.2N
13. 9N
~4. IN
14,7N
15.3N
15.3N
15.7N
16.2N
16.8N
16.2N

T3.5z3.5
T3.5~.5-/Dt .W24HRS

INIT CIH6

HORF16
OTHER
OTNER
LlmP3?
NOIW36
DPTSP39
DfUP39
OTHER
NoRa6
NORRS
OTHER
NORR6
DmP39
onsP39
DmP39
OTNER
OTHEe
NORR6
OIHER
Dtt3P37
NoRn6
or?3P39
DM3P39
Nofla6
OmER
OTHER
OTNER
DmP37

ON DFITR EDGE

lNIT 0SS
124.3E
124.%E
123.8E
123.6E
123.2E
123.3E
123.fE
122.9E
122.7E
122.8E
122.7E
122.sE

PCN 3
?Cu 1
PCN 1
PCN E
PCN 2
Pcn 1
PCU E
Pcu 3
PCN 5
PCN 3
PcN 3
PCN E

T4. a/4.8 mO.5,ZINRS
T5. w5. El

[30134
139903
131125
131125
131608
140004
140114
140255
140255
140600
140900

16.2N
16.7N
l?. ON
16.8N
16.9N
17.2N
17.2N
17.2N
17.2)!
17.5N
17.7N

PGTu
PGTLI
RPPK
PGN
PGTIJ
ROON
RPt’x
RODN
RPf’K
PG71J
PGTW
PGTLI
PGTLI
RODN

T4.0/5.0 AB. W25HRS

T4.5f.l.5

DRTfl EDGE

lfilT 08S

122.3E
122.5E
122.4s
122.3E
122.4s
122.3E
122.3E
122.5E
122.5E
123. lE
122. eE
123.3E
123. lE
123. IE

PCN O
PCN 1
PCN C
PCN 3
PCN 3
PCN 3
PCN 5
PCN 3
PCN O
PCN O
PCN C
PCN 3
PCN 3

141182
141680
142234
142342
150235
150236
151840
151688
151600
152100
152211
152320
160216

17.6N
17.6N
17. EN
18.8N
lEI. ON
le.lN
18.6N
le.9N
19. IN
19. IN
19. IN
19.4N
19.6N

59
68
61
62
63
64
65
66
67
6e
69
70
71
72
73
74
75
76
77
7B
79
ee
01
82
03

E

T3. S3.5
T4. Ev4.5 ,4EI.5C26HRS
R. Ev3. E /U1.5/24NRS

lNIT 0SS PGTLI
ROON
RPtK
PGTL!
PGN
PGTIJ
PGTcJ
PGTL!
PGTEJ
PGTw
RPm
PGTw
PGTIJ

NORF16
Dtt3P39
DmP39
DTNER
No9116
OTHER
OTHER
0NSP37
oniP39
DM3P39
OTHER

PCN 3
PCN 3
PCN C
PCN 3
PCN E
PCN E
PCN 3
PCN 3
PCN 3
PCN E
PCN 6
PCN O
PCN O

19.5N
19.8N
19. BN
20. ON
2B. eN
‘2B.4N
20.LIN
2B . ?N
21.@N
21.lti
2i3.9N
21. BN

123. lE
123.7E
123.8E
124.2E
124.4E
125. IE

.125.3E
125.42
126. lE
126.4S
126.6E
127.2E

16090!3
161018
161600
161BEB
16215B
1?0156
17B156
1709E7B
171137
171600
172100
172129
172235

PG71J
PGTw
PGN
RODN
PGT14
PGTIJ
RPM
PGTIJ
PGTW
PGTw
PGN
RDDN
PGTLI

INIT 0SS

DRTfl EDGENOR86
OTHER
OTNER
or23P37
NOH96
NorlR6
ot!3P39
ONSP39
OTHER
OTNER
OTNER
07HER
OTNER
Nolm6

21.2H
21.2N
21. ON
20. 8N
21.EN
21. lN
21.ON
20. ‘6N
21.2N
21. BN
20.9N
28. BN
20 .9N
21 .2N

126.9E
1?6.9E
127.7E
127.2E
127. IE
127.3E
12 Ei. BE
128.4s
12 L7.6E
129.3E
126.2E
126.2E
126. IE

PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN O
Pcti o
PCN O
PCN O
PCN O
PCN 3
PCN 3
PCN 3

18001?
180136
180136
le030e
lE1090e
la 1208
181600
1B21eB
]e2354
190117
198117
191e53

T3.6~.5 AJI. E2K?4NRS
73.8 -’3.5 41. Bn3HRse7

ee
B9
9B

:;
93
94
95
96

FIX
NO.

1
2
3

:
6
7
e

1:
11
12
13

:;
16
17
18
19

E
22
23
24

RPMC
PGT3,1
PGTw
PGTW
PGN
PGTw
RPIK
PGTw
RPI’U
PGm

T2 . W3. B AN .W33HRS
T1.57’2.5 AJ1.V24HRS DC?3P39

offiP39
NorlR6125.9E PCN 3

R IRCRflFT F 1=S

FLT 7BW’E OBS mX-SFC-LWD mX-FLT-L%t-l.HO $3CCRY
Lw- HGT tSLP VELmRGiRNG D IR~L4RGmNG NIWO+3ET

Tlm FIx
(z) POSITION

E’i2 EYE OR IEN-
D19tVTfiTION

EYE TEf’P (C)
OUTZ INz OP~ST

FSN
NO.

3
4
4
4
5
6
6
7
7
e
e
Y
9

10
18
11
11
J2
14
15
16
17
17
18

09B122
lE103Be
1B06B3
leaeBe
102136
110647
110915

7.7N
10.3N
tB.3N
11. EN
11.6N
12. BN

13S.9E 1500FT
135.3E 7BEm 3119
134.7E 70am 3B91
133.9E 7es4PE 3ee3
131.7E

1807
1085

99 i

9es

976

96S

956

35 36a
30 elm
10 160
25 32B
38 BIB
45 B80
55 3s0

t65
138

:
20
4D
10

890
170

40 369 165
7s88 13E
168 13B
32B 45
133E Be
9s0 4a
23B 4S
198 7e
19S! 25
e’lo 90
358 65
228 15
33B 20
260 35

3 20
5 53
8 5B
6 15
4 10
55
53
53
53

1: ;
42
52

+25 +25 +25 27
+14 +12 +IB

+13 +11 +8
+lB +13 +18

40
20
27

7f2BPB
7BBn3
7BBlt3
7mrm
?Eierm
70Bm
70Bm
7BetE
7BBm
7B81’B
7001w
780?+
7BBm

300 I
3B34
3022
2973
2970
291B
28B9
2838
2s34
2751
2730
2760
2767

130
lEB
278
21B
27B
1s0
B70
31B
B6B
3BB

35
6S
40
5B
32
64
64

13B.4E
129 .9E
127. EIE
127. OE
125. BE
125.3E
124.2E
124. lE
123.6E
123.3E
123. OE
122.9E
122.6E

12.2N
13.2N
13.4N
14.3N
14.5N
15.7N
lS.8N
16.4N
16.6N
17.3N
17.3N
17.4N

+13 +14 +18

+12 +14 +16

+11 +14 +11

+11 +17 +18

+11+21 +8

111925
112200
120615
120838
121932
122151
13B6B4
130844
131919
132208
14930
1419B0
150603

40 340
55 010
55 350

20
45
35

44
72
59

55 33B
4S 360
5B 350 35E 40

168 20
31B 28
198 7EI
350 le
156 15
986 7B
2BB 5e
238 1S
lm 26

CIRCULf+R

CIRCULRR
C IRCUL+X?
CIRCULOR

CIRCUL$)R

15
10

75 31B
70 02B

30
40
30

+11 +22 +6
+12 +16 +\2
+Ie +17 +~1

7BBm
700rE
7BBm
70etE
7B0m
7eem
?aem

2344
2947
38B8
29730
2885
*71
2906

383
9e2

977

974

278
e4B
240
220
290
320
23B

44
l?.8N
18.2N
19.7N
20.4N
20.2N
21.9N

122.5E
122.6E
123. OE
124.8E
125.8E
126.8E

53
66
59
62
e?
69

35 158
55 100

35
6016B211

161901
162142
171449

+18 +16 + e

+17 +17 +Ie
+13 +15 +12

65 240 2s 50

NOTICE - THE RST6R ISKS (*) INOICQTE F 1=S UNREPRESENTATIVE RNO NOT USED FOR BEST TRRCK PURPOSES.
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TYPHOON ELLEN

BEST TRACK DATA

DEST TRI?CK LWRNING
ERRORS

WIND DST WIND

24 HOUR FOREC9ST
ERRORS

POSIT WIND DST W[HD
0.0 EI. D b. -e. a.
0.0 LI. B B. -0. 0.

42 NOUR FORECflST
ERRORS

PBS IT WIND DST WINII

72 HOUR FCWC9ST

POSIT WIND DST WIND
a.a 8.0 a. -a. E.
0.0 0.0 a. -8. 0.
L3.E ci.a 8. -a. 0.
0.0 8.9 @. -9. B.
@.Ll F3.a 8. -E. 0.
0.0 0.0 0. -a. 0.
0,0 0.8 0. -8. 0.

11.3 134. EI 65. 3SS. -45.
13.8 131.5 75. 574. -35.
12.2 133.3 75. 4ss. -35.
12.2 133.5 7s. 453. -35.
13. B 13B.5 75. 623. -35.
14.2 131.8 .75. 538. -35.
14.3 13I.6 EB. 533. -25.

mOWliR
8511122
a5i 1182
E512’G8Z
0512052
8512122
E5121eZ
Es 13002
8513862
E151312Z
E5131EZ
8514802
0514862
0514122
‘45141ez

POSIT IJIND
6.9 148.5 15
6.9 147.9 15
7.0 147.4 20
7.0 146.7 25
?.8 146.1 38
7.1 145.4 35
7.2 i44. E 4S
7.3 144.2 45
7.5 143.6 45
7.B 143.5 45
B.1 143.2 5B
6.4 142.7 58
B.6 142.2 55

POSIT
E.o B.B
B.B 0.8
O.B 0.0
0.0 0.0
8.8 0.0
0.0 0.0
0,0 0.0
7.2 144.1
7.6 142.9
7.4 143.8
B.2 143.2
E.5 142. B
B.5 142. EI

0. -E. w.
0. -0. 0.
0. -0. 0.
0. -0. 0.
0. -E. 6.
0. -0. 0,
a. -0. 6.

49, s. -5.
50. 54. 5.
m. 3a. 5.
45. 6. -5.
45. 8. -5.
45. 13. -10.

-50. 38. -10.

0.6 0.0 e. -B. e.
0.8 e.@ 8. -0. e.
E.a E.E a. -El. e.
0.9 0.0 9. -0. 0.
8.8 0.8 E. -e. E.
0.0 0.0 0. -0.
0.0 0.0 0. -El.
9.3 13S.1 55. 239.

11.2 135. Li 65. 39e.
lE. Ei 136.6 65. 314.
11.2 137.3 68. 241.
11.5 135.8 65. 372.
11.7 136. E 65. 314.
11.6 136. t

E.a E.E B. -8. e.
0,0 0.0 R. -0. 0.
0,0 0.0 0. -0. 0.
0.0 0.0 B. -0. 0.
E.8 8.8 B. -a. 8.
7.8 141.2 50. 96. e.
8.9 13B. B 68. 2E2. 5.
e.3 14a.2 6B. 128. 0.
9.6 141. B 55. 59. -18.

10.1 139.5 55. 140. -20.
9.8 139.6 55. 154. -30.
9.B 139.5 7B. 16S. -3EI,

11.2 139.1 95. 142. -15.

0.

-2::
-2e.
-3s ,
-50.
-45.
-45.

9.0
9.5

10.4
11.2
11.6
12.2
12.4
12.6
12.8
13.3
13.7

142.1
142.0
142.0
141 .B
141.7
141.3
141.3
141.3
141,3
141.2

6B
65
75
es

100
110
110
110
110
110
110

e.6 141.B @ Be. 31B. -3e.
13.2 135.6 lEE. 326. -10.as 15e0z

0515862
9515122
0515182
0516002
es 16e6z
E151612Z
B5161EZ
9517092
8517B6Z

9.6
10.4
11.2
11.6
12.3
12.5
12.6
13.0
13.3
13.7

14]. e
142.0
141.9
141.9
141.5
141.2
141.2
141.3
141.2
141.2

65. 13.
0.
6.

12.
13.
e.
6.

12.
0.
0.
8.

43.

16.2 131.7 lEEI. 5B7. -5.El.
8.

-5.
0.
B.
0.

-5.
-5.

0.
0.
a.
5.
5.
5.
B.
5.
0.
B.
0.
B.
B.
e.
0.
5.
5.
5.
0.
B.

75.
00.
100.
118.
110.
185.
105.
11s’.
110.
110.

13.0 142. s I@El. 94. -lB.
14.5 142. e Im. 143. -m.

16.8 144.1 98. 249. -2E. 20.2
21.2
21.2
21.2
20,3
2B. a
26.3
21.3
21.6,
22. s
22. B
24.5
24.9

146.1
147.3
147.3
145.3
144, 1
t43. e
144.1
143.0
142.8
143.6
143.7
143.2

70.
70.
80.
m.
7’s.
70.
70.
70.
75.
75.
75.
75.

412.
515.
525.
438.
370.
365.
417.
412.
421.
462.
506.

-35.
-35.
-20.
-2% .
-30.
-25.
-25.
-15.

0.
18.
15.

Ia.1
17.8
17.8
17,3
16.9
17.4
18.9
18.3
19.0
19.8
21.1
21.7
23.7

144.8
144.4
143.0
141.9
14].e
141.a
141.3
141.3
141.e
!41.8
140.8
141.6
13B.7

99.

;:
es.
ea.
BO ,
BE.
e5.
es.
65.
B5
e5.

302.
266.
194.
119.
137.
165.
170.
207.
253.
299.
297.
327.

-20.
-15.
-1s.
-20.
-25.
-28.
-20.
-15.
-le.
-10.

0.
10.

14.5
15.1
14.7
14.2
14.7
15.2
15.3
17.1
17.1

142.7
141.5
140.9
140.1
141.3
141.1
141.2
141.1
141.1
139.8

110. 130.
110. 109.
95. 62.
90. 61.

190. 34.
95. 42.
95. E?.
95. 9e.
95. 127.
95. 65.
95. 128.
YE. 62.

0.
B.

-15.
-20.

B5.
-10.
-lB.
-10.

-5.

141.2
141.1
14e.e
140.5
140,1
139,4
138,9
130.3
137.7
137.3
136.7
135.7
135.6
135.7

B51712Z
BS1718Z
051800:
051 E2162
8518122
e5181i3z
0~1921F32
0S19862
0519122
8519182
852eE9Z
0528@6Z

14.5
15.0
15.6
16.3
16.9
17.4
18.0
le.9
19.9
21.3
22.6
24.0

110
105
10s
105
105
100
100
1EB

95
95
8s
75
65

14.4
14.4
15.6
16.2
17.1
17. s
18.0
18.8
19,8
21.3
22.1
23.4
25,6

141.2
141.2
140.5
140.2
139.5
138.6
13B.2
137.5
137.3
136.6
135.6
135.2
135.6
135. s

110.
110.
1!0.
105.
105.
100.
100.
95.
95.
85.

::
65.
55.

0.
8.

13.
2s .

6.
13.
6.
6.

30.
42.

5.
24.

e.

tee -5. 453. 25.
35.

30.
35.

B.
8.
e.

~.
8.
8.
0.
a.
e.
0.
a.
0.

10.6
20.5
20.1
20.7
22.0
23.2
26.0
25.9
2e.0
31.7
32.1

8.0
0.0

139.0
13e. z
136.0
135.6
134.7
135.2
135.2
134.3
135.0
140,9
141.8

0.0
0.0

-5. 143.6
141.5
137.0

0.0
0.0
0.0
0.0
0.8
0.0
0.0
F2.B
e.e
e.e

75. 47e.
65. 466.
65. S2e .

e. -e.
e. -e.
e. -e.
0. -0.
8. -e.
8. -0.
e. -e.
e. -e.
e. -e.
e. -e.
e. -o.
0. -0.

-5, BE. 19B. 15.
20.
ze.
30.
30.
4s.

e.
e.
e.
e.
e.
8.
0.
e.

26.5
26.2

she
0.0
0.0
9.0
e.e
o.e
e.e
e.e
e.e
E!. e
e.e

9e.
85.
e5.
80.
ee.
55.
5e.
40.
30.

82.
114.
129.
14s.
97.

268.
2%.
157.
410.

-e.
-8.

-5.

1::
15.
2e.

5.
Le.
5.
e.
e.
8.
e.
e.

23. e
23.4
25.2
26.2
29.2

6t.e
e.e
0.0
e.e
0.0
e.e
e.o
e.e

134.7
134.0
134.2
135. e
136.5

t3.e
e.e
0.8
e.e
0.0
e.e
e.e

se.
7e.
7e.
65.
7e.

0.
e.
e.

::

276.
4e9.
457.
583.
602.

-0.
-e.
-0.

:;:

e52e12z
@52B18Z
eszleez
8521862
e5z I 122
e52 I 182

25.6
27.5 135.9 6e
29.7 137. e 58
31.7 138.8 4s
34.3 141.3 35
3B.1 145.1 3@

27.1
29.6
31.3
34.3

0.0

136.9
139.0
141.3

e.e

e.
e.
0.
e.

45.
35.

e.

26. e.
0.
e.

-o.
-e.
-e.

e.e
e.e

e.o
e.m

-e.
-e.

e.e
a.ee.e e.e

JILL FORECFIS7S
MNG Z4-HR 4S-HR 72-HR

f41.% FOREC13ST POSIT ERROR ‘ 14. 13e. 3eci. 4s4.
flVG RIGHT 9NGLE ERROR le. 76. zel. 414.
9v3 lNTSNS ITY mGN 13UOE ERROR 3. 12. 23. 26.

7WHOONS LH lLE OWR 35 KT6
LRNG 24-HR 4B-HR 72-HR

14. 121. 286. 469.
le. 77. ze7. 423.
3. 22. 26.
0. !;: -12. -15.
34 30 26 22

iv.% INTENSITY B[F3S -e. -2. -10. -13.
NUmER OF FORECASTS 34 31 27 23

DISTfINtE 7R$NELED BY STORM IS 2423. Nn

tlY5RffiE SPEED OF STDR1’1 IS ]e . Ktt07E

—,.-”., .-, , -.,,,1-”u”n CLL=”
FIX POSITIONS FOR CYCLONE NO. 4

SIY7ELL1TS FI=S

FIX
NO.

TIE
(z)

FIX
POSITION RCCRY DWRRK CODE SR’7ELLITE Corsmim SHE

PGTLI
PG3U

1
2
3
4
5
6
7

7.9N
7.ON
6.9N
7.eN
6.4N
6.6N
6.eN

144.2E
143.9E
143.5E
143.3E
143.3E
143.3E
143.2s.
143.5E
143.2E

PCN
PCN
PCN
PCH
PCN
PCN
PCN
PCN
Pcn

5
s
5
5
5
0
0
5
5

DmP37
t10Rl16
DtEP39
NOI166
07HER
OTNER
DmP37
NoRl16
DIUP39
DmP39
Nom6

T2. ez!.e INIT 0SS

cORRECTSD FROtl 7. 4N
PG’w
mm
PGN
PGT14
PGTLI
Pm-u
PG3hl
RPtu
P61w
Ptm4
PGN
PGIW
PG17J

8
9

18
11
12
13
14
15
16
17
lB

7.BN
7.BN
B.eN
8.2N
8.,3N
8.4N
9.2N
9.SN
9.6N
9.5N

Ia. st+
la.3N
ie.4x
18. BN
11.2tl
11.lN
11.5N
11. ?tt
11.7X
fl.elt

-m. en. e

?2.8=.8

/D1. s/74HRs
143.2E
143. EE
142.2E
141.9E
I.&. lE
141. EE
141.7E
142.lE
141.9E
141’.eE
.14s.6JE

PCN 5
5
5
0
d

INIT 06SPCN
PCN
Pcu
PCN
QCN

H
P$N
P$N
PCN
PKN

OTHEh
DmP37
Noiaf16
Df?sP39
DISP39
OTHER
TIROSN
0136ER
OIHER
N0996
OIHss
OmER
TJR05N

14.514.5

T3.5n.5
EYE FIX

EWE FJX
P6N
FGTW
P63U
P6N
PGIU
PGl14
PGTLI
PGTW
PGT3J
PGN

19
20
21
22
23
24
2s
26
27

.141.9E
241 .~E
141 .9E
141.7E
141.4s
14t ,6E
141,3E

iiHER
DtSP37
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28 152100 12. Bt4 141.6E PCN E
PCN 1
PCN 2
Pcu 1
PCU E
PCN E
PCN 1
PCN E
PCN 1
PCN 1

OTliER
UOFX16
DPSP39
DmP39
071+2R
0Tt15R
NofK46
O-R
DTHER
OTHER
XG+M6
DmP39
OW2R
OTHER
No$wlb
OTHER
OTHER
LUSP37
NORF16
DFCSP39
DtsP33
omR
NEUIQ6
0Tl+2R
onsP37
Dm?39
Dtt3P39
DI’6P39
DCUP39
NOR(I6
OTNER
Dr’sP37
No+II16
GnsP39

PGTW
PGTIJ
RoDN
PGTW
PGN
PGTW
PGT3J
PGTW
PGIW
PGN
PGN
PGTW
PGTU

29 152139 12. EN 141.5E

lNIT 0SS30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
4s
49
58
51

:
54
55
56
57
58
59
60
61
62
63
64
65
66
67
6S
69
70
71
?2

FIX
No.

1
2
3

:
6
7

;
10
11
12
13
14
15
16
17
la
19
20
21
22

3
25

16EE34
160034
168308
166980
161018
161689
161600
16188$3
1622S6
170815
I ?0380

12. lN
12.lN
12.4N
12.5N
12.6N
12:4N
12. BN
13. QN
13. IN
13.2N
13.5N
14. IN
14.2N
14. SN
15. IN
15.4N
15.4N
15. BN
15.7N
16. ON

141.2E
141.3E
141.3!
141.2E
141.3E
141.2E
141.4s
t41.3E
141.3E PCN 1

PCN 1
PCN C
PCN C
PCN 1
PCN E
PC,< E
PCN 1
PCN I
PCN 1
PCK 1
PCN E

141.3E
141.2E
141.3E
141.3E
141.3E
141. EE
140.7E
14@.5E
140.5E
140.4E
140.3E
139.6E
139. BE

T6 .w6. B-/D0. 5i24JiRs

FULL OISC FIX

INIT 0SS

170900
170956
171200
171680
172129
1?2235
180136
180136
I 80300
180934
Ialsee

PGTW
PcmJ
PGTW
PGTW
PGTIJ
PGTW
RPm
PmTJ
PGTW
PGTU
PGTIJ
PGTLI
PG3U

16.0/6.8
7S .5/6. B /tO .5/z5HRS

]6.6N
17.’s){
17. SN
17.8N
I’3.2N
IE.2N
lE.2N
19.9N
2e.8N
21.7N
22.lN
22. EN
22. 7N
23. BN

PCN 1
PCN E
PCN 1
PCN 1
PCN 1
PCN 1
PCN 1
PCN 5
PCN O
PCN 3
PCN 3
PCN 3
PCN 4

1E12187
182213
1901 i6
19 EII17
190117
191053
191600
]92046
192332
20i12157
200057
208680

138.4s
138.4s
138.3E
13S. lE
130. lE
137. EE
136.9E
136. SE
136.8E
135.5E
135.7E
136. OE

T6.0.6. e =9.E.~4+lRS
T6 .8/6. B /DB . 5~4HRs

T5. efi. o

RPW
PGN
RODN
PGIU
PGTW
PG’W
PGTW
PGTW
RODN
PGlll
PGTCJ
PGTW
PGT3J

INIT OBS

T4. Ofi. E AJ2. w’241iRs
T3.5/4.5 AJl .%-23HRS DttsP39

OTNER
NOF$16
OTHER
NORR6
DmP3s
DP33P39
DmP39
OTHER
NORM
tloflw

PcN I
PCH s
PCN O
PCN 3
PCN 3
PCN 3
PCN 3
PcN O
PCN 3
PcN 5

201030
201600
202310
210037
210037
21021s
210300
2 I toez
211008

24.4N
26.4N
29.ON
29.8N
38. IN
3e.4u
30. 6N
33. 2N
33. SN

137.5E
135.7E
137. IE
137. lE
136. EE
137.6E
138. eE
L40.2E
140.4s

LLCC NEflR 24.3N 135.5E

NO DwRK

m.5fi.5 AJI. W24XRS
T3. W3.5 iW.5ZM14RS

PGTW
RODN
RPW
PGTLI
RODN
PGTU

RIRCi?F#T FIXSS

FLT 7B81’EI 0SS F33X-5FC-WD mX-FLT-LW-!J+D ilCCRY
Lkt

EY2
RGT tiSLP VEL/3RG4?NG DIRr’WL.%RG/12NG NW/?ET SHRPE

TrtE F 1%
Cz) POS1TION

EY5 OR lEN-
DIKVVIT!TION

EYE TEW (C)
OUT/ IN/ DP/6sT

+14 +15 + s
+te +14 +:E

+12 +14 +10

+12 +16 +Ie

+12 +18 +12

+12 +28 + 9

+ e +21 +13

+10 +2 I +11

+11 +19 +11

+12 +17 +11

+17 +21 + 8

+11+19+9

+8+14+11

mN
NO.

;
2
2
3
4
4
4

:

:
7

:
e
9
9

11
13
13
14
14
15
15

I 30422
132126
140833
140243
142350
[50600
150900
15184a

7.2N
8.eN
8.2N
e.3N
9.5N

10.4N
IB.7N
11. IN
11.5N
11.7N
11.9N
12.3N
12.9N
13,1N
13. BN
14. IN
15. IN
15.4

144,4s
143.4s
M3.2E
M2.9E
142. OE
14Z. lE

3000
3033
3Ei29
3B2Z
2ee8

998 50 260
45 350
55 050
55 350
65 268
m e5e
00 35B

60
Is
27

328
Sal
1 la
120

50
45

24s 75
29B 40
We 30
030 25
26EI 10
65EI 15
em 20
270 S
36E 25
150 2E
250 M
099 a
278 12
320 15
e2e 2B

12
45
44
43
52
43
46
43
62
52
52
54
95

62
23 55

975

963

20
18
10

360
Ss0
178
360
110
1s0
300
Im
310
040
lee

74
75
70
00
90
97

105
97
E9
90

126

CIRCUL6R
2812
2766
2742
2535
2522
251B
2582
2492
2497
2S25
2541
2551

142. lE
141 .6E
141.9E
141 .5E
141.5E
141.2E
141.4s
141.2E
141.2E
141 .2E
14e. eE
14B.5E

ELLIPTICkL 15 18 050

CIRCUL!-lR

CIRCULIIR

C IRCULRR
CIRCULIIR

12

12

22
21

151736
151945
152120
168519
161033
162121
17@63e
]78905
]71900
172132
]81042

935
933 1B8 258

lee e9e
30
15

931

935

939

60 330
65 090

IEB 330
:;
55
51
51
65
52
23
51
41
5 2B
5 20

330
230
310
I 70
200
050
270
360
230
0s0

250 20
130 16
240 11
e9e 55
Is@ Za
328 60
14E 12
32E 40
lse 75
338 52

C IRCULRR 15
CIRCULIIR
C IRCULRJC 13
ElliptiCal is Ie 16a

105
92
72

115
61

%’
93
55

2560
Z616
2789
2796
2839
2069
2907
2916

030 me 5
17.7N
21.4N
21 .9N
24. IN
2.4. BN
2e . 2N
2LI.9N

13E.3E
136. BE
135.9E
135. ss
135.6E
136. IE
136.sF

7@am
70em
7BOI’E
7B0m
7B0m
7eem
7eerm

191S30
192115
2@E655
200905
201B36
202100

96?

974

980

65 320
m 150
80 320

15
18
18

35 330 ?0

NOTICE - THE RSTER LSKs (w Imrcms F 1%5s UNREPRESENTIITIVE f.IND NOT USEO FOR SEST ~aCK PURPOSES.
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TROPICAL STORM FORREST

BEST TRACK DATA

BEST TR9CK IJRRNlNG 24 HOUR FORECRST
ERRORS ERRORS

m~9zHl? POSIT WIND POSIT WIND DST WIND PosIT IJIND DST WIND

4S HOUR FORECfV3T
ERRORS

POSIT WIND DST WIND
0,0 B.B B. -Q. 0.
0.0 8.B B. -0. 0,
R.0 0.0 a. -cl. 0.
0.0 0.0 B. -Q. 0.
9.5 145.3 55, 387. la.

11.6 143.7 55. 366. 18.
11.8 149.9 55. 292. 10.
12.2 136.7 6B. 174. 15,
12.9 136.7 6E. 278. 15.
13.7 134.3 75. 235. 30,
12.8 133.6 7E. 250. 25.
12.8 132.8 78. 2B9. 20.

72 HOUR FOCECFIST

POSIT WIND DST W[ND
0.0 8.0 L?. -0, B.0519002

8519062
0519122
0519182
&2aB@z
052@B6Z
0528122
@5281EIZ

6.4
6.7
6.8
6.9
7.2
7.4
8.0
8.7

154.6
153.9
153.2
152.4
151.4
149,9
148.1
146.5

0.0
0.0
0.0
0.0
6.7
7.7
7.7
6.3
9.2

0.0
0.0
0.0
9.0

151.4
150.1
147.8
145.3
145.2

0.
B.

-0.
-0.
-a .
-9.
30.
25.
25.
40.
19.
19.

0. 0,0 0.0 0. -!3. 0.
0.
0.
0.
5.
5.
0.
0.
0.
0.

0.0
0.0
0.0
7.9

10,0
9.8

10.2
11.2
12,0
11.2
11.0
12. ?
13.5
12.8
13.8
11.2
11. !3
12.2
!2. s
15.1
15.7
16.0
17.3

0.0
0.0
0.0

14s.3
146.2
143.5
140.2
140.3
138.0
137.3
136.2

0.
0.
0.

45.
45.
45.
50.
50.
65.
60.
60.

-8.
-b .
-0.

218.
160.
100.

6.
97.
77.
78.

124.
108.

0.
0.
0.
5.
0.
D.
5.
5.

20.
Is.
15.
0.

0.0
8.0
0.0

11.2
14.2
14.2
13.8
14.2
16.0
14.7
15.2

8.0
0.0
0.0

142.4
1<2.1
13s.9
133.8
133.6
132.0
[21.8
13@.6
125.4

0.
0.
0.

65.
65.
65.
70.
70.
eo
89.
88.
6!3 .

-0.
-0.
-0.

Z86.
665.
569.
35E
428.
422.
413.
457.
?17.

0.
0.
B.

2D
20.
28.
28.
15.
25.
30.
30.
15.
38.
4a.
413.
50.
35.
0.
0.
8,
0.
0.
e.
0.
c.
@.
0.
a.
0,

E521EBZ
05210G2
852 112Z
8521102
8522862
852786Z
@522 122
8522 18?
0523eEZ

9,3
9.5
9.7

10.1
10.5
10. s
10.9
10.8
10.9

144.9
143.4
141,8
148.2
138,8
137.5
136.0
!34.1
132.4

40
45
45
45
45
45
45
4s
45
45
45

40.
45.
45.
45.
40,
45.
45.
45,
50.
50,
45,
45.

9.6
9.6
9.8

10.6
11.2
11.0
11.4
10,8
10.8
11,3
11.5

143.7
142,!
]40,8
138.6
136.7
136.0
134.5
132.2
130.5
129,7
127.0

19.
40.
13.
53.
6.

43.
13.
43.
21.
36.

0.
0.

-5.
0.
B.
0.
5.
5.
0.

-5.
-5.

0.

132.3
130.2
]30.8

129.0
125.6
124.4
124.6
122.8
121.7
120.6
120.2
119.0

45. 14.7 128.2 Szl. 159. -5.
15.7 126.3 68. 151. 5.
15.2 127. W 6E. 193. lB.
16.5 125.3 60. 1134. ID.
12.7 121.3 45. 159. D.
13.8 Im. s 45. 168. 15.
13.4 IZI.1 3@. 228. 10.
14.3 119.5 36. 251. Is!.
17.9 119.2 35. 145. 15.
19. I 119. I ‘m. i7G. 20,
0.0 0.0 0. -0. 0.
0.9 0.0 0. -0. 0.
8.8 6.8 a, -0. 0.
0.0 E.@ a. -0. w,
0.0 Q.@ a, -E. 0.

16.4
55.
55.
55.
55.
50.
35.
35.
45.
40.
4a.
4a.
35.
35.

147. le.
10,
5.
0.

-5.
-!5.
-Is,

0,
10.
20.
20.
15.
Is.

19.0
17.3
19.1
15.5
16a
8.8
0.0
0.0
0.0
0.0
0.0
8.8
0.0
0.0

124.0
124.5
123.2
llY. E
118.5

0.G
G.B
0.0
0.0
0.8
0.0
0.0
0.0

60.
60.
60.
50.
55.

0.
0.
t!.
0.
0.
0.
0.
0.

225.
269.
196.
-riz.
3.td .

-0.
-0.
-0.
-B .
-8.

104.
120.
Iol.
151.
115.
114.

13.
13.
64.
85.

138.
196.

a523!36Z
9523122
S15231EZ
8524082
a52406Z
8524122
R52418Z
0525092
8525062
L3525 122
0525182
C+5268EIZ

11.2
11.6
12.1
12.7
13.4
14.0
14.7
15.3
15. s
17.0
18.5
%0.0

131.1
129.5
127.9
126.4

5~
55
55
50
50
45
30
20
20
20
20

!2.7
13.2
13.9
14.9
15.2
15.7
15.7
16.2
1S.9
19.9

126.3
124.8
124.I
122.4
121.9
121.4
120.6
119.5
119.s
120.5

50.
55.
55.
55.
S@.
45.
35.
35.
25.
20.

6.
26.
13.
18.
B.

35.
90.
138.
77.
86.

125.2
123.9
12.?.7
121. s
128.8
119. E
119.8
12@.5
121.5

5.
5.
5.

-0.
-B.
-ct.
-B .
-0.
-0.
-B.

1s.0
18.2
0.0
0.0
0.0
8.0

119. G
119.7

0.0
0.8
0.0
0.0

15.
15.
15.
5,
0.

0.
0.
0.
0.

-8.
-0.
-0.
-0.

0.
a.
0.
0.

0.0
8.0
0.0
0.0

0.
0.
0.
0.

0.6 0.0 0. -0. 0.
0.0 0.0 0. -8. 0.
0.0 a.E a. -a. Q.

0.8
0.0
0.021.0

FILL FORECFISTS
L3?NG 24-HR 48-HR 72-HR

TY?HOONS LMILE OVER 35 KTS
LRNG 24-HR 48-HR 72-NR

0. 0. 0. 0.
0. B. B. a.
8. 0. 0. a.
0. 0. 0. 0.

0 0 R 0

0% FoRECIIST POS 1T ERROR 37. 186. 227. 3S8 .
W#2 R lGHT FINGLE ERROR 17. 56. 12’<. 227.
flw INTENSITY tWGNITUDE ERROR 4. 9. 13. 26.
W42 INTENSITY BIOS 3. 6. 13. 26.
NUP13ER OF FOREC9STS 26 22 ICI 14

D ISTONCE TROVSLED BY STORM 1S 2451. NM

WERFIGE SPEED OF STORM [S 14. KNOTS

TROP lCfiL STORM FORREST
FIX POS 1TIONS FOR CYCLONE NO. 5

SFITELL ITE F 1=S

FIX TIM
No. (z)

FIX
POSITION s lTEflCCRY DVORfiK COOE SNELLITC cOttENTS

5.2N
G.lli
6.5N
?.2N
7.5N
6.9N
6.8N
7.5N
7.4N
7.5N
8.ON
8.2N
8.9N

155.7E
155. lE
154. IE
151.6E
1S4. 2E
151. BE
155.6E
149.3E
1’1:.7E
14B.7E
147.8s
146.5C
145.13E
1’15.7E

PCN 5
PCN 5
PCN 5
PCN O
PCN 5
PCN 5
PCN 5
PCN 0
PCN 5
Pctl c
PCN O
PCN O
PCN 5
PCN 5
PCN 5
PCN O

T1. a/l. O

T.2. w2. a zD1. e25HRs

TIROSN
DmP39
Nom6
OTIIER

INIT OBS

lNIT OBS

PGTW
PGTW
PGTIJ
PGN
PGTLJ
PGN

1
2
3
4

*5
6
7
B
9

10
II
12
13

181723
1B2335
19!J911
191600
192046
192151
200a5i
200600
20i3a49
2FJ0900
2$31200
261600
2a2iT 15
2a2129
21B@37
21a3aa
210900
21iaao
211288
2116e@
212?<8
220217
2213946
221200
22 16aa
222226
.2222226
230139
23B139

DffiP39
OTHER
Noan6
OTHER
oTHER
OTHER
DN6P37
No flla6
DmP39
OTHER
OTHER

PGTL!
PGIW
PGN
PGTW
PGTW
PGTW
PGTW
PGTW
RODN
PGTW
PGTLI
PGN
PGTW
PGTW
PGTw
PGTW
PGTL!

14
15
16
17
la
19
2a
21

* 22
* 23

.24
25

* 26
x 27

2B

a.6N
9.2N
9.2N
9.2N
9.6N
9.6N
9.7N
9.8N

:13.4N
in.4N
1$4.5N
la.7N
10.4N
10.41i
10.3N
IG.3N

T3. aa. @144.8E
144. BE
ld2.4E
142. OE
141. lE
14E.9E
13@.9E
137. aE
135.4E
135. aE
133.3E
132. BE
132. BE
131.8E
131. BE

PCN 0
PCN 5
Pcx 0
!JCw o
PCN 3
PCN 3
PCN 5
PCN O
PCN O
?CN 3
PCN 3
PCN 5
PCN 3
PCN 3

NoRn6
OTHER
OTHER
NOFIQG
DmP39
NOFMJ6
OTHER
OTHER
NoRf16
N(JR96
DmP39
DffiP39
OTHER
OTHER
NOIW6
OTHER

T3.5/3.5 =a.E~4HRS

PGTL!
PGTW
PGTW
PGN
PGTLI
ROON
PGN
PGTIJ
PGTW
PGTw
PGN
Pm-w
RODN

T3. a=.5-A.F3.5f25HRS
T4. Ez4. EI INIT OBS

EXPOSED LLCC

lNIT OBS

29
3a
31
32
33
34
35
36
37
3B
33
4a

230600
23099?
231105
2316a0
232345
24ali9
240119
241043
24160a
242223
242322

11.2N
11.5N
11.4!{
11.2N
12.4N
12.6N
12.7N
13.7N
14.3N
14.5N
15.2N

130.9E
13a.2E
129.4E
12a. lE
126.4E
126. lE
126. IE
124.3E
122.9E
122.2E
122.4E

PCN O
PCN 5
PCN O
PCN 5
PCN 5
PCN 3
PCN 5
PCN O
PCN 5
PCN 5
PcN 5

T4. aZ4. @-ml .@C4HRS
T4. E3/4. ci n3Ei. an4HRs

DF!SP39
DmP39
NOIW6
OTHER
DIt3P37
NOIM6
DRSP39
DmP39

PGN
PGN
PGN
PGTu
RPM
RODN
PGTW
PGTW
RODN

T3.5/4. e-/LB,5/22HRS

T3.5&.5
T4. az4.8 -a. W25HRS

41 25a24]
42 25a24 I
43 25a3Ba

* 44 25 ]2ae
x 45 251282

15.4N
15.5N

121.5E
121.2E
120.4E
119.8E
1IB.6E

PCN 5
15.6N
15.9N
16.3N

PCN 0 OTNER
PCN O OTHER
PCN 6 NO!-M6
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* 4S 2516L%3 16. BN llE.9E
x 47 26!3221 16.9N 118. IE
* 48 26822 I 17. aN llS.6E

---- . .—..-
r.rl u u IHM
PCN 5 T1 .5/2.0 A,!2.8i27HRS D?t3P39
PCN 5 D!?sP39

PGTW
PGTw
RDDN

9 IRCRRFT F 1=S

WX-SFC-WD tMX-FLT-LVL-LND RCCI?Y

vELaRGmNG D lRfiLmRG~NG NQVZKET

FIX TI?E FIx
NO. (z) POSITIDN

FLT 7mw3 08s
LW- HGT MSLP

EYS
SHRPE

C lRCULfiR

C [RCULRR

CIRCULflR

EYE OR IEN-
DIRWTIITION

20

mN
NO.

;
2

;
4
5
6
6
7
8
9
9

10
18

42
32
52
55
53
25
53

18 20
5 10
55
23
62
62
55
30
13
13

25
45
25
50
55
49
40
45
30
90
50
58
50
50

040
270
140
360
360
360
030

18
10
10
40
15
6B

120
090
170
100
100
100

24
55
39
50
52
47
4s
49

z
68
47
61
59

190102
200024
z130315
2E1210z
210311
210952
212136
220607
22884 I
222136

6.4N
6.?N
7.3N
9.EN
9.3N
9.EN

10.4N
10.7N
18.9N
10. BN

154.7E
151.2E
15 B.sIE
145.9E
144.2E
142.7E
139.3E
137.5E
136. BE

7E0m
159t7FT
7eam
7e9m
70em
70k)m
70em
7eem
7e9t8

3139 1807
10s32
leel
1902
990
1009
IEFIZ

070
e90
140
360
36e

Ie
2B
le
40

;:

+24 +25 +24 29
+29 +26 +26 27
+11 +-14 + 6
+11 +14+6
+Ie +15 + 6
+15 +11 +le
+14 +12 + 9

3119
3114
3074
3128
3112
3e02

4
5
6
7 2e

45
6B
Ie
40
2a
15
3e

160
lze
22e
100
110
me
098
eso

070 45
45
60
15
90
82

:

i
9

19
1[
12
13
14
15
16
17

::

04e
2eo
I 4e
348
27!3
310
350

we
190
e30
030
338
euz
350

3e79 999 +18 +13 +11
+14 +16 + 7
+12 +Iz + 9

29 +Ia +i? +13

12

132.9E
13B.5E
127. OE
126.6E
125. lE
124.7E
122.4s
122.2E
119.7E
i2e. lE

7aem 3061
3R67
3B34
3029
3e14

996
999

994

999
996

23082e
232121
232242
24R633
240e28
24193e
2e2220
251945
252 13R

11.3N
12.-IN
12.6N
13.6N
13.7N
14.9N
15. IN
18.2N
j9.3N

70em
7a0m
7091’a
7eer9
7e0m
700tfs
7097m
70en3
7001’a

eeo 49 35e 3e

50 e60 30 150 6R e6e 30
30 800 09
25 +338 5e eee 12 35B 30

3e79
3061
31e6
3136

11
11
12
12

+12 +12 + g

+14+11 +75 20

RFID9R F IX&?

EYE RFIDOB-CODE
D Iatl I?SLKIR TDDFF

RRD9R SITE
POS1TION ~ No.

FIx TIm F[x
NO. (2) POS1TION RRD7+R FICCRY CO~NTS

54LRS
12 RDR EYE 13.7N 124.7E S4L12S

1 21 RL313 9. IN 144. BE IICFT
2 24RS2E 13.6N 124.7E RCFT POOR

3 250000 15,4N 121.9E LRND
4 25E235 15.6N 121. EE LRND
5 25R380 15,6N 121.5E LllND

C IRCULRR
16,3N 12R.6E 9e32 I
15.2N 12R,6E 9e327
16.3N 120.6E 9E321
15.2N 129..6E 9e327
14. IN 123.8E 9m4e

WLL DEFINED IJILL CLOUD

6 25e3e5 15.7N 121. EIE L9ND
7 2504ee 15,7N 121 .5E LhND

NOTICE - THE RSTER ISKR (*) IND I COTS FIXES UNREPRESENT12T1VE I?ND NOT USED FOR EIEST TRI?CK PURPOSES,
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TROPICAL STORM GEORGIA

BEST TRACK DATA

BEST TRQCK mRN ING
ERRORS

POSIT WIND POSIT WIND DST WIND
15.5 115.0 20 B.B EI.0 B. -0. B.
15.3 114.4 2E 13.E B.O B, -O. E.
15.0 114.0 20 0.8 0.0 0. -0. 0.
14.4 114.4 2a 8.8 0.0 0. -E. B.
14.0 115, EI 25 0.0 0.8 0, -E. 0.
13.9 115. EI 25 21.21 8.0 0, -E. B.
14.5 116.4 25 @.8 O.@ 21, -8. 0.
15. @ 116.4 3@ 15.3 116.6 30. 21. 8.
15.5 116.1 30 15.5 116.7 38. 35. B.
16.2 115.8 40 16,2 115.7 3a. 6. -10.
16,7 115.4 45 16.9 115,8 3B. 24. -15.
17,4 114.4 58 17.5 114.4 45. 6. -5.
Ia. e 114.9 58 17.9 114. EI 45, a. -5.
1S.8 114.7 58 18.6 115.2 45. 31. -5.
19.6 114.6 55 19.2 115.8 5EI. 33. -5.
2E. fl 115.2 55 2@.4 114.8 58. 33. -5.
21.9 115. S 55 21.4 115.4 55. 3Z. D.
22.7 116.2 55 22.2 116.12 55. 32. 13.
23.5 116.5 45 23.4 121.4 3E. 269. -15.

24 IIOUR FORECRST 4S HOUR FOREC9ST
ERRORS

POSIT
ERRORS

lJIND DST WIND POSIT WIND DS.T WIND
0.0 0,0 8. -e. 0. E.FI El, o 8.
8.0 0.0

-8. a.
0. -0. u. a.e a.w 9. -0. 0.

E.o E1.o a, -a. 0. S.E a.a 0. -o. a.
E.@ 0.0 0. -o. E. a.ti B.@ o. -E. a.
E.@ 0,0

72 HOUR FORECRST

POSIT WIND DST WIND
0.0 0.0 0. -0. 0,

mOW7iR
0519122
0519102
0521300z
E52E86z
0s201 22
B52B1OZ
852 100Z
0521862
0521122
0521182
E522130Z
8522062
0522 12z
0522182
e523EN3z
0523E6Z
8523122
Ei5231BZ
0s24s02
E152406Z
8524122

0.0 0.0
0.0 0.0
0.0 0.0

0. -e.
o. -0.
8. -e.
o. -0,
a. -0.
L!. -s4.

35. 305.
35. 293.

a. -8.
0. -0.
a. -0<

0.
0.
a.
o.

-1::
5.
0.
0.

0. -0. 0. 0.8 0.0 0. -0. 0.
‘a. -0. El. 0.0 0.0 0. -n. 0.

0.0 0.0
0.0 0.0
0.0 0.8

21.2 121.8
21.2 121.6

O.t? 0.0
E.n 0.0
0.0 0.8
0.0 0.0
B.6 B.si

0.0

0.0
o.@
16.6
16.6
17.8
18.2
19.6
20.0
21.1
21.5
23.5
24.3
5.9

0.0
9.W

117.8
117.0
116.4
116.3
114.9
116.2
116.0
115.?
115,8
117.5
8.?
0.0

0.
35.
3s
3s
3!3 .
5s .
60.
60.
65.
40.
30.

Li.
a.

-0.
156.
145.
{13.
127.
74.

116.
101.
127.
100.
56.
-0.

a.
-15.
-15.
-15.
-2a .

8.
5.
5.

20.
-5.

a.
0.
0.

n.a
18.2
18.2
19.9

19.9
22.0
22.9
0.0
9.0
0.0
0.0
0.0
0.0

0.8
11s.2
115.2
11s.3
11s.0
116.5
117.8
0.0
0.0
0.0
0.0
0.0
0.0

0.
40.
40.
35.
40.
6’J .
60.

0.
6.
0.
0.
0.

-i :
229.
259.
204.
231.
146.
12s.
-0.
-0.

0.
-15.
-15.
-2U .
-5.
15.
30.
a.
e.
(1.
o.
0.

0.
0,
El.
a.
e.

::
e.
a.
0.

a. -e.
0. -e.
a. -0.
R. -a.
e. -e.
o. -8.
e. -e.
B. -t3.
0. -o.

D.e
0.0
0.0
e.o
0.0
8.0
0.0

-B .
-D.
-o.
-o.

0.8
0.0
0.0
8.0
0.8
0.0

0.8
0.0
0.0

-0. 0.
24.3 117.4 45 0.0 0.0 8. -B. 8,
24.9 lIB.3 30 8.0 @.O 0. -B. o.

0.0
0.8

0. -% .
0. -o.

0. 0.0 0.8 0. -8. a.
o. 0.0 0.0 0. -o. 0.

FILL FORECIIST5
L2?NG 24-HR 4S-HR 72-HR

RVG FORECFIST POSIT ERROR 44. 112. 199. 299.
R%C R [GHT FINGLE ERROR 29. 52. 140. 293.
RVG INTENSITY f’k3GNITOOE ERROR 5. le. 17. 8.
FWG INTENSITY B19S -5. -4. -2. -3.
tNJ7’EER OF FORECIZ3TS 12 10 6 2

TY?WOONS LHILE !J$ER 35 KT5
LRNG 2~~HR 48-HR 72-HR

8. 0. 0.
0. 0. 0. 8.
0. 0. 0. 8.
8. 0. u. 0.

e o 0 a

D IST9NCE TTW+ZLED BY STORM [S 993. m

WSRaGE SPEED OF STOR)I IS 8. KNOTS

TROP ICRL STORII GEORG 19
FIX POSITIONS FOR CYCLONE NO. 6

sWELL lTE FIxES

FIx TltE FIX
NO. (Z) POSITION IICCRY DW3R8K CODE SFliELLITE COf’WNTS

INIT OBS

srw

1
2
3
4
5
6
7

191200
201200
21021s
210210
210900
211150
211212
211600
2121aB
228029
220029
220159
221127
2ZIZ60
2216E@
222 E1’e2
230000
230006

16.6N
14.2N
lS.2N
15.2N
15.5N
15.3N
13.3N
15.9N
16.5N
16.7N
16.7N
16. BN
17.6N
IE.4N
18.7N
18.9N
19.6N

117.8E
115.7E
1r7. eE
116.2E
115.5E
116.4S
I16,4E
115.6E
115.4s
115.9E
115.7E
115.2E
114.7E
114.6E
114. sE
114. ?E
114.9E
114.3E
I15,9E

PCN O
PCN O
PCN 5
PCN 5
PCN O
PCN 5
PCN 6
PCN O
PCN O
PCN 5
PCN 5
PCN 5
PCN 5
PCN O
PCN O
PCN 3
PCN C
PCN 5
PCN 3
Pcu c
PCN O
PCN 5
PCN o
PCN 5
PCN 3
PCN 5
PCN 3
PCN 5

OTHER
OTHER
DMSP39
DmP39
OTHER
Nom6

PGZ7J
PG31,r
PGTIJ
RPtK
PGTW
RPM
RPtK
PGTIJ
PGN

T1. e/l. e

i
9

le
11
12
13
14

OTHER
oTHER
Nom6
NOW?6
DmP39
Noa!a6
OTHER
OTHER
TIROSN
OTHER
NORR6
0MSP39
OTNER
OTHER
NO17R6

72.0/2. s
Ti. e/l. o
T2.5a.5

INIT 0SS
[NIT 0SS

RPPX
RODN
PGN
RP?x
PGTW
PGT7J
RPm
PG31J
RPm
ROON
PGN
PGTW
PGTIJ
PGN

/D1.5A?4NRs

15
16
r7
Is
19
28
21
22
23
24
25
26
27
28

T2. oa. e
m.e/3. e

=E. W24HRS
/D2 . W37HRS

19.6N
20.3N
20. 7N
21.eN
21.7N
21.9N
22.4N
2Z.4N
22. SN
22.4N
24. 5N

23e320
23e6ee

, 23e9ee
2311215
23]6ee
2319se
23195e
232345
24e3e I
241843

r15.2E
lrs.4E
IIS.6E
lIS. EIE
116.2E
116.3E
116.9E
117. IE
117.6E

TIROSN
TIROSN

NOFIR6
omP39
Nolla6

E%SD LLCC ROD+
PGTLI

RODN
PGN

fiO.W24NRS

RIRCRRFT FI=S

FLT 7i3Sm OBS I’WX-SFC-LND mX-FLT-Ltl-LND FICCRY
L’fJ- HGT MSLP YELmRGmNG D lR~L~RGmNG M3VMST

7eem 2996 9S6 59 Ile 7s 198 57 118 11s 18 5
78SM 29S6 9s7 3e 33E 65 12e 59 36e 77 M re

EYE OR IEN- EYE TEI’P [C) NSN
S;~E D lQWTWTION OUTZ INz OP=ST NO.

FIx TO’E F rx
Ho. (z) PosrTroN

I 22a7e3 17.6N 114.4s
2 22S9B5 17.6N 114.6E

12
+13 +18 16
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FIX TIfE F 1X lNTENS ITY NE8REST
NO. (z) POS1TION EST1mTE DRTR (NM) CO=NTS

1 19 BEEt3 16.5N 117.5E 15 10
2 1912E0 15.5N 115. E!E 28 60
3 280000 15.8N 114. EE 20 68
4 21tY3(3L3 14.5N 116.5E 25 20
5 211288 15.5N 115.8E 30
6 2212EB IB. ON L15.L3E 35 :
7 2408@B 23.5N 116.5E 45 10

NOTICE - THE 8STSR1SKS (*) INDICOTE FIZS UNREPRESENTATIVE RND NOT USED FOR BEST TR9CK PURPOSES.
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TROPICAL STORM HERBERT

BEST TRACK DATA

BEST TRf?CK

POSIT WIND
6.@ 141. S3 10
6.5 141. EI 10
6.7 140.9 10
7.0 139. s Is
7.2 Ize.5 15
7.6 137.9 15
7.fi 137.1 15

&fIRN lNG
EF?ROCS

WINIJ D5T L!l IID
0. -0. 0,
0. -0. 0.
B. -0. 1>,
0. -!7. 0,
0, -~. 0,
0. -o. 0.
0. ,G. 0.

24 HOL!R FOF!ECIIST
ERI?OI?S

POZ IT WIND Drr WINCI
0.0 0.0 0. -cl. e.
0.n 9.0 0. -0. 0.
U.(1 8.0 9. -0. El.
B.r, 0.0 El. -D. B.
O.fl O.* 0. -0. 8.
E.o 0.0 0. -0. 0.
O.(J 8. -o. 8.

48 HOUR FO!!FCIWT 72 HOUR Ffi.-ECRST

PC!SIT IJINEI
O.a 8.0 0.
V.D 0.0 8.
0.9 E1.rl B.
0.0 0.0 0.
n.o kl. o B.
0.0 0.0 a.
n.o E1.n 0.
D.D 0.0 0.

EllRDR!s
PST WIN
-G. D
-0. c.
-cl. o.
-cl, 0.
-0, Q.
-8. B.
-H. P.
-0.

POSIT
n.a 0.0
:i. kl 0.8
,>.0 o.a
C.a 9.0
u.a F1.fl

0.0 0.0
0.0 0.0
o.a

WINIJ
13,
@.
u .

0.
U.
!]

DST
-c
-0.
-0.
-0.
-a.
-0.

W1}4iI
0.
0.
0.
u,
0,
0,
0,

Pas
0.8
0.0
a.o
0.0
u.a
B.B

[T
a.a
0.0
t7. Fl
U.B
CI. D
0.B
D.aa.a

tl. o
B.a

0.i3
El, fi
E1.o
E1.rJ

a.fl
O.Q
l?.0
6.0
8.0
O.@
E1.o
0.8
0.0
0.0
E1.0
0.0

II
{1.
0.
().
s.
o.
@.
o.
n.
a.
0,
c

0.
cl,

-!3
-0.
-El .
-0.
-0.
--3.
-a.
–0.
-0.
-n .

-:0.
0.

-a.
-a.
-0.

a.! 136.2 15
a.3 135.2 15
a.6 134.1 15
e.9 133.8 15
s’. l 131.: 2B
9.3 130.9 20
9.6 129. s 25
9.8 128.6 25

10.2 127.4 25
10.5 126. D 25

0.D
0.a
D.a
0.s!
0.9
D.B
E1.0
0.0
0.0
0.0
0.El

0. .-n. 0.
0. -0. 0.
a. -0. D.
o. -Q. 0.
9. -0. 0.
B. -e. a.
a. -a. B.
e. -0. 0.
6. -e. 0.
D. -0. D.
0. -0. 0.
0. -0. 0.
0. -E. D.
0. -3. 0.
0, -0. 9.

35, m. -5.
35, 3s . -5.
35. 13. -IQ.
49. 35. -lo.
45, 41. -2.
58, 42. 0,
45, 25. -5.
0:, 31. -5.
49, .m . -5.

9.0
0.0
8.(1
E1.u
0.0
8.0
O.@
0.0
0.0
$3. U
8.11

0.4!
0.0
O.u
@.o

0. -cl. 9. a.
0.
13.
0.
0.
8.
a.
a.
a.
8.
0.
6.
a.
G.
o
0.
0.

0.0
a.ri
0.0
0.0
a.o
0.a
n.a
0.0
O.EI
0,0
0,0
L3.Q
0,0
a.a
0,0

0,
0.
0,
0.
0.
u,
o.
0,
0,
u,
0,
El,
@,
0,
0,
c,
0,
0,
0.
0.
0,
a,
n.
,1.

n.
0.
().
0.
c.

o.
0.
0.
0.
0.

0. -0.
0. -D
El. -!3.
8. -0.
9. -a.
El. -D
H. -o.
8. -0.
w. -(4.
Q. -D.
0. -L1.
0. -0.

?.
o.
0,
8.
8.
0.
0.
0.
0.
0.
a.
0.
0.

O.u
O.a
@.fi
0.0
a.0
@.@
6.8
0.0
9.0
0.e
0.6
e.a
8.0
n.o

b.
o.
0.
0.
a.
cl.
0.
0.
0.
0.
0.
0.
0.
0.

-0.
-0,
-o.
-n.
–0
-El.
-0,
-o.
-0.
-9.
-o.
-0.
-0,
-o.

0.0
0.0
a.o
0.0
0.0
0.3
0.0
e,a
0.0
J.O
o.a
a.o
0.0
2.0

o.a
0.0
a.a
0.0
B.I3
0.0
0.B
0.13
B.D

C1.e
P.a
0.0
0.0
ii. a
E!. si
0.0
D.a
U.G
o.a
a.~
P.@
U.C1

11.1 124. EI 25
11.6 123.5 25
12. L7 122.2 3iJ
12.3 12B.7 35
12.3 119.2 4@
12.9 117.7 4a
13.6 116.4 4a
14.3 !15.2 45
ls. tl 114.9 59
15. s 112. e 59

a.o
a.0
0.0
a.o

(2.5
13.1
14.5
15.1
16.$3
16.7

13.B
0.0
0.0
O.D

Ilo. e
116.7
115.1
lli.4
113.3
112.0
111.8
llE1.3
110.6
Iltl. ]

0. -0.
il. -0.

46) a4.
m S6
4s , 96.
45. 100.
55. 9Q

0. 53.
35. 104,
35. 96.
3Fi. GO.

0. -o.
30. 42.
3a. 7a.

a. -9.
9. -0.
0. -Q.
a. -o.
a. -w.
0. -0.
a. -a.

0.

d;
4?
,0,

L
@
u
9.
1)
,:,
.!,

b,

~.
-ICI.
-10.

-~, .
-5.
10.

-.15 .

-10.
-10.
-1s.

8.
-15.
-10.

a.
El.

0.
,.;c

.;.
o.
LT.

--0.
,0 .
0.
3.

-c!.
n.

-0.
-c .
. 0.
-d.

14.1 Ilz.11
15.1 112.3
10.-;111.5
1s.:Ile.u
]a. c 112. @
19.3 110.4
?Lt. i IID. I
21,1 IW.5
21.: ia9.7

0.1) L1.@
2LI.4 109.2

1:.0 110.8 45. 6?.
13.4 llO. G 45. 35.

1.9.5 ilcl, s
2.1.7 110.6
(,.0
I.u
10.0
U.o
..0
.0

.,,0

.,.0
{1.0
0.0
0.0
0.0

,.!.~

22. U
., .

::. C
-2.: 5

!! .1,
[,. ,1
0.0

IJ. u
O.EI
0.s!
n.Fl

111.4
llU. G
113.2
111.L
111.cl
U.o
U.u

0.0

0.0

!2.0

0.13

45. 1(>7.
I Z3

~~~ :

1?3,
130.
-a,
-0,
-0.
-0.
-0.
-0.
-0,

u.
-15.

10.
-47.
-20

0.
0
0
0
5.

tl. o
0.0
6.0
E1.o
0.0
0.0
0,1,

0.0
fl. o
0.0
O.w
11.0
0.0
O,u
U.o
O.w
0.0

30.
55.

0.
25.

0.
El.
D.
a.
0.

16.8 112.0 50
16.7 111.3 53
17.3 IIEI.8 50
113.O l:EI.5 45
lE.5 110.8 45
19.8 lm.7 45
19.5 la9.7 45
2w.2 189.6 45
20.6 IB9.5 45
21.1 IB9.2 45
21.7 10a.2 4EI
21.9 106.9 2a
22.4 la5.6 15
22.9 la4.2 10

17.8
1?.s
1s.5
18.3 4a. 25. -5.
19.2
19.7
20.5
21a
21.8

0.0
0.0
0.0
0.0

109.6
,09.5

189.8
109.6
109.7
0.0
0.0
9.W
0.0

35.
35,
35.
30.
25.

0.
a.
0.
$2.

13.
16.
21.
25.
5a.
-a.
-a.
-a.
-a.

-10,
-10,
-la.
-15.
-20.

‘a.
o.
a.
0.

2a.8 1D9. s
LI. O a.a
a.e a.a
0.(1 a.0
0.() 13.0

8.0 0.0
0.0 0.8
a.% 0.0

cl,
(1,
!)

:>,
(1,

0.
a.
b.
o.

0.
0.
0
0.
0.
13.
0.

n.o
1,.1,

O.u
e. {1. f,

U.u

n .0

0.0

a.0

-o.
-0.
-u.
-0.
-0.

U.13
U.LI
8.Q
F1.n
0.0

.0.
-[J.
.: .

-0.
-a.

s!.
0.
a.
a.

0.0 il.
8.0 0.
0.0 0.

u
,).

9LL FORECilSTS T7PHOONS M+ ILE ;I’?FR 25 “:rS
L!&:NG 2,1-HR *;-tIf? 72 -;1}!

0. u. u. 0.
0. Il. N. 0:
a. 0. 0. 0.
8. u. Q. 8.

0 0 u c1

Fl</6 FOR EC9ST POSIT ERROR
R,& R lGHT III IGLE ERROR
nbt lNTE!IS 1TY tMGN I WOE ERROn
W’G INTENSITY BIFIS
tiumER OF FOREC(ISTS

LRNG 2,1—HR 40-HR 7;:—HR
29. 78. 130. L.! .
19. 39. la2. 53.
s. 13. 13. 0.

-8. -11. -10. 0.
:5 11 7 2

DISTFINCE TRAVELED ay STORM Is 2521. :Wi

KNOTSIWERRGE SPEEa OF STORM IS

TROP IC17L STORFl HERBERT
FIX POSIT IONS FDR CYCLONE NO. 7

SATELL 17S FIXES

FIX
POSITION

FIX Tim
NO. (z) RCCRY DVDRI?K COOE SRTELL ITS COPTENTS

INIT OBS

s n’s

8.4N 135. lE
8.9N 133.3E
9.@N 132.2E
9.3N 13S.9E
9.4N 13 E.13E
9.5N 129. SE

10.6N 129. aE
11.8N 124.9E
la.3N 125.5E
12. aN 120.6E
12.8N 119.5E
12.4N 119.4E
12.4N 12a. aE
!2.3N ]20.6E

PCN 5
5
0
6

:
5
5
3
0
0
0
0
5

TO.5/O.5

T1.a/l.a a8.5z5HRs

T2 . Bz2 . a-~ 1.Ez24HRS

DmP39
NoW16
OTHER
NoR!a6
or?3P39
OTHER

PGN
PGTw
PGN
PGN
PGTW
PGTW
PGTU
PGTW
PGN
PGN
PGN

1
PCN
PCN

‘1 PCN
Pcri
F’CN
PCK
PCN
PCN
PCN
PCN
PCN
PCN
PCN

DRTR EDGE
DFITR EDGE*a

9
* 10
* 11

DmP39
OTHER
OTHER
OTHER
OTNER
DmP39
OTHER
oTNER
NOIJR6
OTHER

PGTLJ
PGTW

* 12
13
14

* !5
16
17
19
19

* 2a
21

* 22
* 23

T2. Ez2. a INIT OBS RPFU
PGTW
PGN
PGTW
PGTW
PGTW
PGTW
PGTIJ
RPm
ROD; I
PGTW

12.2N
12.6N
12.8N
13.8N
13.2N
14.4N
14.5N
14.5N
14.7N
15. lN

119 . 2E PEN n
o
5
0

PCN
Pm
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

o
E
3
5
5
0
0
5

OTHER

INIT OBS

lNIT OaS

T3.5/3.5
T3. w3.EI ZOi. tV24NRS
T3. w3. @+

DNSP39
Dtt5P39
OmER
OTNER
NOI%=16
omER
OTHER
DffiP37
NoflR6

24
25
26
27

PGTW
RPkK
PGTLJ
PGN
RPM
RPm
FGTW
R12DN
PGTL!
PGTW

15.4N
15.6N
16.2N PCN

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

o
0
6
6
5
5
0
0
s
o

* 2a
29
3a
31
32
33
34
35

17. lN
16.5N
16.9N
17. BN
17. IN
17.6N
IB. IN
17.6):
lB.2N

111.3E
111.2E
111. aE
111. OE
i]a. m
111.2E
111. BE
!l@.5E
lla.4E

T3. S=.5 j08.5~2HRS
T2.5=.5-W1 .aiZ6HRS
T2.5=. a /lM.5~4NRS

amp39
amp39
o1liER
OTNER
Nom6
OTHER

288x1 CH3
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37 261600
38 2621&3
39 262234
40 267234
41 27B03E
42 270336
43 27E9BB
44 271136
45 271280
46 27i600
47 27.2213
4 .2Btmm
49 2BB816
5E 28 W3t3E!
51 2SE1316
52 28B316
53 29090Fj
54 28:2E!3

l@.5N
19. lN
18.8N
19. EN
19. ON
19.6N
2E.3ti
20. lN
2a. 3N
2a. EN
20. 7N
21.5N
20. BN
21.8N
21.4N
21.6N
21.5N
21 .eti

110.26
118.8E
109.5E
109.6E
109.4E
li19.7E
110. lE
109.3E
lIB.2E
10’3. 9E

109. ?E
109.4E
1B9.2E
1B8.7E
108.4E
108.6E
le7. lE
106.6E

FIX TIME FIX
NO. (z) PDS1TION

PCN O
PCN O
PCN 6
PCN 3
PCN 5
PCN 5
PCN O
PCN 5
PCN O
PCN El
PCN 5
PCN O
PCN 5
PCN O
PCN 3
PCN 5
PLN O
PCN O

T4. E/4.0-/DE .5/24HRS

OTHER
OTHER
DNSP37
lNt3?3?
NOFO?6
Dtt3P39

T3. &’3. e-

T3. o/4. F3-/w1 .W26HRS

OTHER
12mER
DmP3?
OTHER
NLWW16
OTHER
DP?3P39
IM’?SP39
OTHER
OTHEP

D.4TFI EDGE

lNIT OBS

II IRCRfiFT F [XES

FLT 70Em 08S mX-SFC-LtiD mX-FLT-LVL-LMD RCCR’r’
La HGT mLP ViL/BRG4?NG D IRML~RGmNG NRV~T

1 24E71? 12,4N IIB.9E 15 E21FT 996 40 a’lsl 7 228 5B 16B 10 5 I
2 2423i30 14.4N 115.2E ?L30tm 306 I 998 25 @50 38 168 4a E5E 5 5 5
3 258620 14.9N 113. EIE 7eer93 3851 996 35 B9E 2E! 148 49 E98 18 5 3
4 258B22 15.4N 113.7E 7@Bm 3E28 992 45 050 10 158 42 050 10 6 3

FIX TIm F 1X INTENSITY NEI?REST
NO. (Z) POSITION ESTII’WE DFITFI (NM)

1 2212EFJ lB.5N 129.8E 25
2 238080 11. EN 126. OE 25
3 2312a9 11.5N 123.5E 28
4 2712@EI 2B. EN lIEt. EIE 36
5 28 F38ELT 21. IN 1B9.2E 45

15
40
38
20
2e

SYNOPTIC F 1X25

CO-NTS

EYE
SHQPE

PGN
PGTIJ
RPFK
RODN
RPtK
RPM
PGPJ
RODN
PGTLI
PGTIJ
RODN
PGTIJ
RODN
PGTIJ
RPPK
RODN
PGT!J
PGTIJ

EYE oRlEN-
D11WVT71TION

EYE TE~ (C) mN
OUT/ IN/ DP&ST NO.

+24 +27 +24 27 2
+12 +12 3

4
+14 +12 +12 4

NoTICE - THE W7ERISKS (%0 lNDICfITS FIKES UNREPRESEtiTfiTIVE flND NOT USEO FOR BEST TRflCK PURPOSES
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TROPICAL STORM IDA

BEST TRACK DATA

BEST TRFICK 48 HOUR FORECQST 72 HOUR FORECOST
ERRORS ERRORS ERRORS

FWDWNR
E706E6Z
8796122
0786162
07e76@z
B767B6Z
E7a7 122
8787182
E70@302
e788R62

PUS 1T WIND
12.5 139.9 25
13.2 138.8 38
13.9 137.6 38
14.7 136.5 35
15. B 135.3 48
16.7 133.6 4D
17.2 131.0 4E
17. B 138.1 L5

PoSIT
12.2 139.8
12.9 139.7
13.7 13s.7
14.5 136.2
15.5 135.4
16.5 133.9
17.2 132.8
18.0 138.2

wIND
25.
25.
30.
48.
4a.
40.
45.
45.
50.

DST
19.
55.
65.
21.
19.
17.
11.
13.
0.

WIND
0.

-5.
0.
5.
0.
a.
5.
0.
0.

POSIT
13.6 135.8
14.5 136.8
15.3 134.7
16.4 131.7
17.5 131. E
19.6 129.2
19.6 [26.9
28.9 123.8
20.7 123.3

(JIND
35.
40.
45.
55.
55.
50.
55.
68.
60.
65.

DST
135.
191.
281.
124.
145.
133.

75.
101.

54.
93.

wIND
-5.

0.
5.

10.
5.

-5.
0.
a.
5.

15.

POSIT
14.8 131.8
15,7 132.2
16.4 138.5
18.8 127.6
19.6 126.9
21.4 125.8
21.2 122,9
22.9 118.8
23,4 110.2

WIND
45.
45.
45.
6EI .
65.
68.
65,
55.
59.
59.

DST
278.
339.
306.
197.
208.
170.
89.

143.
137.

WIND
-5.

-le.
-lB.

6.
10.
10.
15.

5.
5.

Pos
15.8
16.2
17.1
20.2
22.0
22.4
22.5

0.9
0.8

;lT DST
389.
452.
37s .
192.
207.
1e9.
45.
-0.

WIND
8,

-5.
-5.
2B .
25.
2B
20.

i28.6
128.9
:26.9
123.8
123,3
120.8
119.0

0.8
0.8

0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0.

lB.3 12E.6 S@ 18.3 128.6 -0.
0708122
0708192
e7e9aEiz
67 F1906Z
a7t19 122
E7B918Z
a7 l$maz
0710062

10.6
IE.9
19.3
19. E
2B.3
20.7
21.1
21.5

1,?7.1
125.B
124.4
123.2
122.2
121.4
120.5
119.6
119.9
118.2
117.7
11?.1
116.6
116.2

55
55
60
55
50
50
50
45

lee
19.2
19.2
19.7
20.3
20.7
20.8
21.2

127.0
125,0
124.6
123.3
122.2
120.7
120.9
119.8
118.8

55.
55.
60.
60.
60.
60.
55.
55.
55.

13.
49.

0.
e.
0.
s.

10.
10.
5.
10.
la.
10.
0.

28.7
21.6
28.8
21.4
22.4
23.2
22.2
22.0
23. B
24.6

0.B

120.6
110. s
119. ?
118.6
117.7
116. ?
118.5
116.8
115.8
116.1

0.0
0.0

24.1 16.9
16.0
16.7
16.2
15. s
8.0
9.0
0.0
i3.0
8.0
0.0
8.0

167. 5.
-15.

5.
-25.
-30.

B.
0.
0.
0.
0.
B.
n.

0.0
8.0
0.0
0.0
e.a
0.0
8.0
0.0
0.0
0.0
0.0
B.B
0.0
6.0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
B.B
0.0
0.0
0.0
0.8
0.0
0.0

0. -0.
0. -o.
Q. -B.
B. -0.
B. -e.
0. -B .
0. -B.
B. -0.
0. -B.
0. -o.
0. -0.
0, -B.
B, -8.
0, -0.

60.
60.
60.
68.
50.
45.
45.
30.
25.

B.

170.
4s.
S6 .
71.
95.
50.
17.
57.
49.

18.
10.
15.
15.

5.
0.
B.

-15.
-5.

0.
B.

25.2
23.5
24.3
25.2

0.8
8.0
0.0
0.0
Ei. a
0.0
8.0
0.8
0.0

30.
50.
20.
15.
0,
a.
0.
0.
0.
0.
0.
0.

206.
13.
8.
B.

39.
29.
21.

77.
102.
125.
-e .
-B .
-0.
-B.
-o.
-0.

0710122
B71E19Z
071 18BZ
0711862
B71112Z
6711182

22.0
22.4

22.6
22.6
23.2
23.8

45
45
45
45
45
30

21.7
22.4

19.

5::
6.

118.1
116.8
117.1
116.6
116.2

55.
45.
45.
45.
30.

22.7
22.7
23.0
23.8

-B .
-0.
-0.
-0.

e.
a.
a.

0.B
0.0
0.0

B.
B.
E.

-0.
-B.
-0.

12.
a.

B.B
0.0

B.
B. 0.

(ILL FORECI?S35
LRNG 24-HR 48-HR 72-HR

fin FORECFIST POSIT ERROR 21. 98. 182. 253.
W’G R lGHT 9NGLE ERROR Il. 37. 73. 126.
IWG INTENS lTY FFIGtl ITUDE ERROR 3. 7. 11. 14.
RVG INTENSITY BIFKS 3. 3. -3. 11.
NLN8ER OF FORECI?STS 23 19 14 7

TYPHOONS UiILE OVER 35 KTS
LRNG 24-HR 4S-HR 72-HR

0. El. 0. 0.
0. e. 0.
B. 0. B. ::
0. 8.

0 B
0. 0.
e B

D ISTFINCE TRFWELED BY STORM IS 1527. Nti

fiWRRGE spEED OF s70Rn 1s 12. KNOTS

TROP ICfiL STORM IDR
FIX POS1TIONS FOR CYCLONE NO. E

SWELL [TE F 1=S

FIX TI~ FIX
NO. (2) POSITION tlCCRY DvoRFIK CODE SRTELLITE Coi-mlil’s

INIT OBS

LLCU L lNES

SITE

TB. Bm. B
OTHER
Dti5P39
TIROSN
No flf16
OTHER
omP37
OTNER
NOIW6
DmP39
DmP39
OmER
NOFM6
OliER
OmER

PGTU
PGTW
p~m
PGTW
PGllJ

*1
2
3
.4
s
6
7
E

050600
060037
860529
E6E957
061690
862B43
0s2100
0622S6

7,6N
11. BN
12. IN
12.9U
14. lN
13.7N
14. BN
14. ON

144. EE
14B.SE
139.9E
140. IE
137. SE
136.7E
137.4S
136.2E
135.6E
135. SE

PCN O
F’CN 3
PCN 5
PCN 5
PCN O
PCI! 6
PCN O
Pcti 5
PCN 5
PCN 5
PCN O
PCN 5
PCN E
PCM o
PCN 5
PCN 5
PCN 5
PCN 5
PCN 5
PCN S
PCN O
PCN 6
PCN 5
PCN 5
PCN 5
Pc!i 5
PCN O
PCN 5
PCN O
PCN 5
PCN 5
PCN 5
PCN S
PCN s
PCN 5
PCN 6
PCN O
PCN O
PCN 6
PCN 5
PCN 3
PCN 3
PCH 3
PCN 5
PCN O
PCN O
PCN 5
PCN 6
PCN 5
PCN 5

PSN BA6ED ON UL FERTURES

lNIT 0S!S

DVBRilK ON 39 P8SS

[NIT OBS
PFIRT19LLY EWOSED LLCC

PGTLJ

T2. Bn. a iD2. @z?2HRs

T3. B=. E

PGTw
PmlJ
RPm
pGTIJ

PGTw
PGTW
PGTw
PGN
RPtK
PGN
RPPK
RODN
PGTIJ
PGTLJ

9
* 10

11
12
13
14
15
16
17
18
13
2a

* 21
22

87EISE
e7a]59
aia300
B7il16
a7i2eo
a7 i6aw
072355
072355
aao I 39
aaa139
08a139
as1853
m I 6aa
a82i4z
0s2333

14.9N
15.5N
15.3N
16. !N
16.2N
16.6N
17.6N
17.9N
17.6N
17. at{
17.7N
18.6N
lY.4N
19. IN
19.6N

13S.2E
133.5E
133.4E
132.4S
125.7E
129.6E
129.4E
129. BE
129.4E
126.7E
125. OE
124.5E
124.5E
124. aE

NOR(I6
NOW16
DNSP39
Dtt3P39
DtUP39
NDlm6
OmER
DffiP37
Nom6
Dti6P39
DMSP39
DH6P39
OTHER
Nom6
OTHER
NDm6
DffiP39

T3.5~.5 ml.5~7NRS
T4. 3/4. E ZD 1. LWZ4HRS
T4. az4 . e+

PG7U
PGTW23

24
25
26
27
2a
2s
38
31
32
33
34
35

T4.0/4, a &a.0n4nRs
-m. sfi. s /sel. Bn4HRs
T4. W4. EI AB. BZMNRS

RPm
PGTw
RODN
PGTW
PGTW
PG7LI
PGTW
RPtK
RODN
PGTW
RKSO
RPtK

a9ai]9
898(19
098119
e9a3e9
asm31
a916eo
092310
100241
109241

la0625
108625
laaB07

19.114
19.4N
18.9N
19.5N
19.9N
20. 4N
21. ON
21. BN
21. aN
21.5N
21. BN
21.2N

124.2E
124. IE
123.9E
121 .aE
123.6E
120.8E
119.5E
12 Li.2E
119.8E
119.6E
lls.3E
118.6E

T3. Ev2.5 Ak3.5=3HRS
T3. J3z4. E Al .w.24HRS
73. 0/4. a-al. e25HRs

T4. a/4. e

DmP39
TIROSN
TIROSN
TIROSN
NOI%=!6
OTNER
oTHER
DmP37
NOM16
DmP39

lNIT OBS

R?t’K
PGTLI
PGTW
RPM
RODN
RPtU
PGTTJ
RKSO
RPFK
PGTw

36
37
3B

* 39
40
41
42
43
44
45

Ial]se
la16ee
le21e0
ia2248
I ]ae30
119220
;la22]
110221
118756
110900

21.4N
22. E!N
22. 2N
22. 3N
22. 4N
22. aN
22.6N
22. aN
23.2N
23. 3N
23.7N

IIF3.5E
117.6E
116.7E
117.7E
117.5E
!li. SE
117.4E
116. ZE
116.4S
116.3E
llS.3E

T3. afi. a-ae. az2HRs
73. am.a-fia.az4HRs
73. a/3 .a+sa . 3~7NRS
T4. S/4.5 -m8.5j23HRS

DmP39
DmP39
TIROSN
OmER
oIHER
DmP37
DmP37
NOFH46
DffiP39

PGTW
RPFK
ROON
RODN
PGN

46
47
4s
49
5a

I I 120a
112219
I 1222a
12aea7
120281

24. 2N
23. 3N
23. SN
24.BN

114.BE
114.6E
114.2E

T2.5a.a-&B.5a4xRs
T1.5.’3. B-al .5n4HRs
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6S1

8
9
i
2
9
s
s
v
z
~.

z
I

‘ON
NW

ST+91+21+

!31+91+S1+

21+91+bl+
6+81+6[+

6+?[+Et+
81+S[+fl+

11+11+il+

92Pz+Sz+??+

lSSzdC/NI/lf10
(.2).441u3A3

.S3SOdafldX3HU1S3S2i0da3Sn10NIINW?!A1LtlM42$3>d3&!NnS3X1dZUKIt13N1

3d8HS
3A3

21z
SE!321!312m99s
91sWE6L78S8S1
Q1sS?lml9beLI
SswEzaKml
691SfareSsEZI
s51
z91EL31E6Gw8/1
ZP90[E6182W2Z
SsQzi9s190Ozz
SsZ998E9P061
.3s09w’?w882

O*06WS8
929WS’a
09‘amS9
Sf!41!3Ss
KMa09
St96BSE
SQWzSz
969s1w
99@60W
m!3Fiz5?

066800:
S96Z

186&26z
096Z
1[6Z

866196Z
S.26Z

Z66[~gs

Z66IzOf
sfOf

866890S
2001

39-TZ1
3E.lZT
39.?ZI
36.zZI
31.s21
38.2zr
3s.821
3B.Ofr
39.bE1
3P.5E1
3s.9s1
36.EP1

t48,02
NL‘OZ
NZ02
N661
NI’61
W“81
NZ.81
NS-2[
NS,91
N9’SI
NS’bl
Nell

r390ea
021Z43
S16E43
s19E43
9zcz9@
s*ro99

Z1
[1
91
6
8
L
9
s
b
f
z
i

NO1llSOd(2)‘ON
X133’IIJ.X14



BEST TTMCK

TYPHOON JOE

BEST TRACK DATA

LbW!tiING
EeR13RS

DST LIIND
-0. 0.
-B. 0.
-B. E.
-E, El.
25. -IE.
36. -1?!.
53. -18.

24 HOUR FORECFISI
ERRoRS

POSIT !.IIND L)3T LJIUD
0.8 0.0 0. -B. 0.
O.a 0.E a. -0. a.
a.a a.a a. -’a. 0.
0.% a.e a. -a. u.

16.1 139.6 49. 166. 5.
16.2 133.9 4a. 1s4. c.
15.2 138.2 45. 12!3. d.
14.4 135.5 45. 40. -5.

48 HOUR FORECFIST

cr?mNEs
POSIT W[ND DST WIND

e.a a,a 8. -a. o.
o.a 0.0 0. -B. El.
e.a EI, EI !3. -0. 0.
B.a 8.0 a. –e. a.

19.5 135,4 55. 3]a. L3.

72 HOUR FGREC!lST

POSIT W[t4D DST WINJ,
o.a o.a o. -e. Q.
0.0 a.a o. -8. b,.
0.8 n.e 0, -a. [,
a.a 0.0 0, –%. o,

2@.2 Im,13 :U. 33G, -1,
20.3 138,4 70, 396. -?5,
19.2 129.1 70. 347, -3?.
17.0 1:6, } :0, 2?3, 0.
17.3 125,1 70. 269, 1,, .
19.3 123.2 70. 254, -,, .
20.4 121.7 m. 275. -~
20.9 ]2a.7 7!). s16. -i!13.
20.5 117.6 a,i. 2.!9,
21.5 116.3 ai. 259, s.

mmm
87160E2
a716a6z
a71612z
871616’?
n? I 7azz
a7 I 7a6z
C1717122
8717182
a7 I 80CZ
a7i8a6z

POSIT L
9.2 148.3

la. ] 147,2
11. a 146.0
11.9 145. I
12.4 144.1
12.7 142.8
12.9 14!.6
13. c t.ia.3
13.4 130.9

IIND POSl T
a,a O.FJ
a.0 8,0
0.!3 0.0
a.a a.e

12.7 143.8
13.3 142.9
13. a 142.5
13.1 148.4

wIND
w.
a,
a.
a.

2a.
20.
20.
2a.

15
2?
29
25
30
38
m
30
35

18.8 134.9 5s. 299. -5.
17.3 133.7 55, 2-13. -10.

a. -10. 15.5 130.2! 55. 1s9. -20.
13.2
14.1
14.2
14.4
14.6
15.0
15.3
15.8
15.7

i39. a
137.5
136.3
i35. I
133.3
131.7
130.1
128.8
126.7
125.0

25.
35.
4a.
45.
50.
55.
65.
7a.
80.

13.
17.
h.

17.
6.

12.
6.

42.
B.
6.

-la.
-5.
-5.
-5.
-5.
-5.

a.
-5.
-5.

1.1.2
15.3
15.7
16.1
16.3
16.6
17.2
18.8
17.3
17.5

134.2
!3?.5
131.2
13a. I
12i.2
125.7
12:.9
123. a

w
55.
60.
65.
7a.
?5 .
90.
95.
6a.
65.

63.
60.
73.

117.
54.
sO.
43.
75.
62.
29.

-5.
-s
-5.

-1o.
-15.
-20.
-15.

25.

15. s
17.0
17.8
18.2
la. I
18.8
19.7
2a.3
19.0
19.3
19. C
2a. I
21.2

8.0
8.0
0.9
0.0
B.o
n.a
O.u
B.a

29.6
27.6
26.2
25.2
zz. a
20. s
18.7
1:.3

60,
65.
70.
7’0.
75.
ua.

118.
110.
70.

13.9
14.2
]d. d

137.7
1?6.4
134.8
133.2
131.5
130.8
1’20.2
126.6

40
45
Sk)
55
60
65
75
05
95

871a!2z
E71S18Z
a7i9aaz
E719a6z
a71912z
0719182
a72amz
0728! 362

14.6
15.8
15.3
15.4
15.6
16.1

111.
178.
03.

1G2.
2’11.
511.
362.

-D
-a.
-0.
-!)
-o.
-n.

22.7 115.0 1113. 300. 4,.1
23.3 114. B !lfi. 7-4. ‘,<.

[19.4
11S.6

a.
-la.

15.1
14.8
14.4
13.9
13.1

0.0
0.0
0.0
C.o
a.a
o.a
a.0
a.a

-2a.
-Ifr.

o.
5.

55.
0.
a.
0.
a.
El.
o.
a.

2?.0 112.5 7,. 331.
n. -0,
a. -0.
!3. -El
0. -0,
0. -0.
v. -e
,,, -n

!,(.
c,
P.
LI.
U

0.
u.
a.

125.0 16. B 85. -10. 7a.
7a.
70.
ea.

L).
o.
a.
D.
o.
0.
0.
El.

0.0
U.13
O.D
O.D
a.o
8.0
0.0
0.0
0.0
0,0
0,0
0.3

F1.P
o.a
0.0
13.rl
D.O
a.n
fi. o
0.8
0.0
0.0
O.FI
0.3

072a12z
a72a 182
a72t00z
a72106z
a72] 122
S!721 182
0722802
a722a6z
0722122
a72210z

16.5
17. a
16.9
[?. C
18.4
18.9
19,4
19.9
za.4
20.8

123.7
1?2.2
12a.4
119.0
117.3
115,5
113.7
112a
lia.2

1a5
70
ea
75
85
9a
9a
ea
70
65

16.4
17.1
17.4
17.8
in.7
!9.2
19.9
20.2
2a,4
2a. a

123.3
122.2
1’29. ?
i!9. a
117.5
115.3
113.7
1i2. a
110.2
1a8.2

90.
95.

24,
6,

34.
a.

2~
21.
3!7
18.
a..

Il.
la.

-15.
25 .

5.
10.

-10.
-15.
-20.

0.
la.
15.

17. r3
in.0
IP. G
20.3
22. D
23.2

0.F5
0.12
0.0
o.a
8.@

118.1
11?.5
116. I
113.7
113.1
112.1

o.a
D.0
B.a
0.e
a.a

7a.
7a.
8a.
70.
70.
15.

0.
Q.
8.
0.
0.

58.
125.
144.
?8

188,
250,

-El
-0.
-a,
-a.

-1s.
-2a.
-le.
-18.

-5::
B.
0.
a.

u . -0.
13. -0,
a. -0.
0. -0.
0. -0.

la8.4 u.
a.

-a.
-a.Ei723tiBZ 21.2 1!36.6 25 21.3 106.9 55. 30. -0. a.

FILL FORECRSTS
LRNL 24-HR 4B-HR 72-HR

OVt FORECflST POSIT ERROR le. 99. 197. 301.
WC R lGHT F3NGLk ERROR 13. 61. 99. 1s4.
QVG lblTENSITY mGNITUDE ERROR 10. 11. 16. 19.
IWS INTENSITY BIAS -2. -8. -2. 1.
NUmER OF FOREC9STS 25 20 17 13

TYPHOONS LH!LE OVSR 35 I>TS
LCTNG 24-HR 4fl-HR 72-NR

15. 29. Im. ?99 .
13. G]. 90. la9.

11, 1,!. 17.
-3, -,. -3.

2F, 16 12

9.
a.
2a

DISTFINCE TF$WELEO BY STORM IS 2541. NM

W/’ERfIGE SPEED 15. KNOTSOF STORM IS

TYPHOON
FIX POS1TIONS FOR

J
c

F

IOE
;fCLONE NO.

~lxEsSQTELLITE

FtX Tlm
No. (z)

FIX
POSITION SITECOfiNTS

lNIT OES

(ICCRY 0W3RI?K CODE S12TELL 17S

la.6N
12. !N
12.2N
12.5N
13.4N
13.5N
13.41{
:3.7N

13. BN
13.6N
14. IN
[3.5[4
14.4N

14.3N
14.5N

146.3E
145. aE
144.6E
144.3E
142,7E

142. aE
141.4E
148.2E
13Y.8E
139. OE
13E.5E
[30.3E
136.9E
136.3E
136. EE
135.4E
134.2E

PCN
PCN
PCN
PCN

6
5
5
0
0
0
0
0

Ti.8/l. a
NOFIA6
No f)ofi
DmP39
DTHER
OTHER
OTNER
OTHER
CITNER

PGnl
PGTU
PGN
FGN
PGTkJ
PGTLI
PGTLl
PGTIJ
PGILI
PGTu
Prvrl
RODN
PGTW
PGTU
PGTL4
PGTw

1
2

*3
4

16a936
162216
17aa22
I 7030a
I 7a6aa
I 789aa
!7120a
171600
:71ea0
i72154
18al’i3
180143
1m9ae
la 1a33
m12aa
]a16ao

5
6
7
8
9

la
11
12
13
14
15

PCN

o
5
5
5
0
5
0
0
5

rrTliER
Now+C
DF!SP39
DPt3P39
OTHER

Not3r?6
OIHER
OTNCR
rm3P37
:NOFN?6
DmP39
nrup39
OTHEti
Nol??!6

T2 . 5.C .5 ~ 1. 5/27HRS
T1 .5/1.5 It+ IT 08S

16
17
18
19
20
21
22
23
24
25
26
27

14. EN
14.4N
14.6N
14.6N
!4.8N
14,6N
14.9N
15. s0{
15.7N
15. tlN
15.5N
16. lN

PGTu
PGTLI
PGT61
RODN
PGTW
PGTL
PG’PJ
PGTW
PGTkJ
RODN
PGTLI
PGTIJ
PGTU

]a2t32
192312
19a123
19a]23
190300
19ial~
1916i)B
19225B
211P103
2aaia3
200308

133.2E
132.6E
132.8E
132. lE
13Q.2E
129.4E
127.5E
126.6E
125.9E
126. IE
li!S.2E
123. EIE

PC14
T3.5fi.5 fil.0/24HRS
T3.5/3.5 ZU2. an4HRS

PCN
PCN
PCN

LEIIK THERWL EYE

o
3
3
3
E

oIHER
Nolv16
DI!3P39
omp39
OTHER
Tlt?OSN
OTHER
OTHER
T1R05N
OTHER
N08F)6
omP39
DmP39

T4. 5/4. 5-zD 1.az24HRS
T5. afi.8-01.5/24HRS

2a
29
3@
31
32
33
34
35
36
37

200612
2a12aa
2a16aa
2ate57
202 I aa
2mae9
218225
2ta225
2 ia2z5
2i]1a7
2116aB

16. IN
16.4N
16.9N
17.2N
17.2N
17.2N
17.5N
17. SN
17.4N

18.’lN
18. aN
19.2N
19.3N
19.6N
i9.5N
20. 2N
2Li. et+
za.5N
20.9N
21. EN

)
E
E PGTU

PGTW
PGTw
ROD1l
PGTIJ
RODN
RI(SO

PGTLI
PGTL!
PGTLI
PGTw
RGDN
PGTw

122.7E
121.2E
121.2E
12B. EE
119.8E
119.7E
1t9.8E
1:7.6E
115.7E
!14.5E
114. aE
113.8E

PCN c
PCN C
PCN 5
PCN 1
PCN I
PCN 1
PCN 3
PCN C
PCH c
PCN 2
PCN 1
PCN 1

T4 . a/4 8+- 5~5HRS
T5. afi. Ei =a.8Z25HRS
T4.5/4.5+ lNIT OBSDF?3?39

N09R6
GTH5R
oTHER
NoFlr16
nmp39
DffiP39
GTI+ER
NOIW76
OTHER
OTHER

3B
39
48
41
42
43
44
45
46
47

2i21aa
212547
22a2a5
22a295
22a9Eia
221226
221600
222108
23aa0a

T5.5fi.5-/Da .5~4HR5
T5. afi.O-al. an4NRs113.2E

111. lE
le9.9E
laB.8E
1a7.6E
1E6.6E

PGTIJ
RODN
PGTIJ
PGTw
PGTIJ

PCN C
PCN 6
PCN C
PCN E
PCN C OTHER
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9 IRCR9FT F lxES

FIx TIE FIX
NO. (2) POSITION

FLT 7@IlNE OBS
LVL HGT ffiLP

mX-SFC-LUD mX-FLT-Lk’L-k?4D RCCRY
VEL~RGaMG D IRMLiE!RG/RNG N9V/?ET

EYE Em OR IEN-
SHRPE D 1121’VT9TI ON

EYE TEm (C)
OUT/ Iti/ DPfiST

!’!SN
NO.

1
2
2
3
3
4
5

;
7

160525
162328
178730
171S12
17184s
[ 86B37
le2rrfJ0
162209

9.SN
12.6N
12.3N
12. ES+
12.8N
14.lN
14.3N
14.5N

147.3E
143.9E
143. lE
141. IE
149.3E
137.lE
133.7E
133.6E
13E. FIE

1500FT
1509FT
150EFT
?W3rm 31B7
7mr?2 3895
mslm 3035
7EEm 2947

1006
1006
[005
1004

991

9B3
9?4
958

94a
9B2

15 230
20 068
15 34@

25
60
w2

090
020
140
I 70
180

22
30
31
28
35

E60 60
32a 120
878 180
860 25
L399 10
a4a 1a

45
33
3 30
55
5 10
62
22
22
55
62
22

10 5
45

27
+23 +24 +24 27
+24 +26 +24 27
+12 +13 + 7

+24 +24 20

+15 +15 +14
+15 +16 +16
+13 +19 +12

2
3
A

40 090
140
040
130

65
61
74

50 330
65 019
00 240
55 Eisa
7EI 138
SE 120

7E4FJtW 2938
7BENE 2861
7B0P@ 2741
7E8P12 2636
700m 2570
7EBI’SI 2915

30
10
5
8
8

90

330 z~
IS
!5
18
15

120

ELLIPTICRL 20 15
ELLIPTICAL 27 20
ELL1PTIC9L 20 10
ELLIPTICAL i9 16
CIRCULRR 17

090
0!8
150
150

190829
192219
2nE600

15. IN
15.6N
16. ON
16.2N
16.2N

870
10
1!
12
13

127.2E
124.8E
124. 2E
118.2E

160 89
100

73
64

090
170
380
I 90

090 8
e

10

2009@0
210853

22a
130

+28 +12
+13 +14 +11

RFrDllR FIXSS

EYS R13DCIB-CODE
D I(3M GSI,RR TDDFF

34

SYNOPTIC FIXES

CO~NTS

FIX Tlm FIX
NO. (z) POSITION ROORR RCCRY

EYE
sHIWE

C[RCULRR

RFIDM7 srm
POS lTION !JKi NO.COM’ENTS

1 201700 17.0N 122.6E LFIND
2 202a88 17.4N 121 .7E L9ND
3 21 L352E 17.4N 119.6E L)7ND

16. GN 128.3E
16.6N 12B.3E
15.2N 12B.6E 9S32?

FIx TII’E FIX INTENS 1TY NEIIREST
NO. (z) POSITLON ESTImTE DRTfl (NH)

* 1 141200 7.EN IS5. BE 15 lea
2 231208 21. EN D32. F3E 15 50

NOTICE - mE 9STER ISKS (*) IND tCfYIE F lxSS UNREPRESENTf3TNE fIND NOT USED FOR BEST TRRCK PURPOSES.
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TROPICAL DEPRESSION

TRACK DATABEST

BEST TRflCK ~RN ItiG
ERRORS

i-i3/DivHR PoslT WIND PDSIT WIND DST WItiD

24 HOUR FOREC9ST
ERRORS

POS 1T WIND DST WIND
O.B E3.e 6. -B. 0.
0.0 0.0 8. -El. 0.
0.0 0.8 E. -a. 8.
U.o 0.8 a. -0. B.
0.8 0.0 0. -0. 0.

4S HOUR FORECf4ST
ERRORS

POSIT LtlND CIST WIND
0.0 B.B a. -o. B.
O.EI B.B 2+. -B. 0.
0.0 0.0 0. -E. B,
O.fl 0.8 e. -0.

72 HOUR FORECIJS1

POSIT
0.0 0.0
tl. a 0.0
0.0 0.0
0.0 0.0
0.0 0.13

WIND
0.
0.
f!.
n.
0.

OST WIND
-0. 0.
-a. o.
-o. 0.
-0.
-0.

07151E!z 14.0 125.4 2E 0.0 0.0 0. -0. D.
E71600Z 14,8 123.9 2E a.tl B.E4 0. -0. 8.
0716E16Z 14.2 122.2 2a 0.0 8.0 $3. -0. 0.
0716122 14
w

.4 128.8 25 0.0 0.0 0. -0. 0.
171618Z 14.7 119.2 25 0.8 0.0 0. -0. El.

0,
0,
n,
a.
0.
0.
0.
8.
0.
FJ.
0.
0.

a.
8.
0.
G.
e.
0.

0.
8.
E.
0.
0.
0.

0.0 8.0
e.a n.o

0.
0.
0,
8,
0,
0.
0.
0.
B.
0,
0.

-Ei.
-0.
-@.
-f3 .
-u .
-0.
-0.
-0.
-8.
-0.
-0.

07170BZ
0717062
f37171zz
8717182
8716802
E71ED6Z
S171812Z
e7i8!t3z
67 [9002
8719E6Z

15.2
16.0
17.2
18.3
19.1
19.9
20.7
21.3
21.8
22.6

117.8
116.3
115.2
114.4
113.9
113.5
113.0
112.8
112.5
112.3

3E
30
30
30
38
30

::
30
20

0.0
0.8

17.3
17.9
19.9
20.7
21.8
21.9
22.0

0.0

0.0
0.0

lls. a
114.1
!14. S
113.9
113.2
113.1
112.2

0.
0.

30.
30.
25.
2s .
25.
20.
20.

0.

-0.
-0.
13.
29.
70.

E:
40.
28.
-0.

0.
0.
a.
0.

-5.
-5.
-5.

-10.
-$0.

0.

0.8 0.0 0. -Q.
8.0 0.0 B. +3.

0.

l::
la.

0.
0.
0.
0.
0.
0.

@.@
0.0
0.0

:::
0.0
0.0
0.0
0.0
0.0

0.0
E1.tl
8.0
0.0
0.t3
0.6
0.0
0.0
@.0
0.0

0.
0.
0.
0.
0.
0.
0.
0.
0.
B.

-0.
-o.
-!? .
-0.
-!3
-0.
-8.
-a
-B.
-0.

@.@
0.0
0.0
0.0
0.8
0.0
e.b
0.0
0.D

@.@
0.0
e.a
0.8
a.e
0.8
0.0
0.0
0.0

21.1 111.3 45. 9s.
21.9 lIE.5 40. 133.

0.8 O.@ 0. -0.
0.0 2’.0 8. -E.
O.B 8.0 0. -0.
0.0 O.@ e. -a.
0.0 0.9 a. -0.
0.0 0.0 e. -0.0.0

TYPHOONS WI ILE OVER 3S KTSRLL F0REC12STS

URNG ~4-HR 4S-HR 72-HR
r?% FORECOST POS 1T ERROR 42. 115, 0. 0.
FP& RIGHT 9NGLE ERROR 33. 92. 0. B.
IIVG I NTENS [~,, mGN ITUDE ERROR 5. 13. n. 0.
WC INTENSITY BIRS -5. 13. 8. 0.

I.RNG 24-NR 4a-HR 72-HR
0. 0. 5. 0.
B. 0. 6. 0,
0. 0. 8. 0.
0. 0. 0. 0.

E 0 0 0NUmER OF FORECQSTS 7 2 E 8

DISTRNCE TRRVELEO BY STDRPI IS 1007. NM

WEROGE SPEED OF sTORM IS 12. KtlOTS

7ROP lCF)L DEPRESS I OH TO-10
FIX PDS IT IONS FOR ~ITLONE NO. 18

S!WELL[TE FI=S

FIx Tim FIX

NO. (z) POSITION 9CCRY DVURQK CODE S9TELLITE COf’lENTS

lNIT DES

INIT 06S

ltEIT OBS

SITE

PGITJ
PGTW

‘PCN 3
PCN 6
PCN 5
PCN 6
PCN 5
PCN 5
PCN 5
fCN O
PCN O
PCN 5
PCN o
PCN O
FCN O
PCN 5
PCN O
PCN 5

*1
*2

3
4

*5
6
7
E
9

10
11

150101
150959
160223
16111.?
161118
162357
170203
17E3EE
170900
i7i055
171288
171600

!.i. EN
14. ON
14.2N
14. 3ti
13.7N
15. l!i
15.7N
15. EN
16.3N
16.5N
16.3N
17.6N
17.7N

133.9E
13z. OE
112.2E
1 IB.5E
117.6E
118. OE
117.5E
117.3E
115.2E
115. OE
114.3E
114.2E
113.7E

T1.0/l.0

T1. E/1. B

T1.5/l.5 /DE.5~2HRS
T1.5z1.5

DMS?39
Nolmb
ZNUP39
NOFIR6
N0flF16
NOGN16
DMSP39
OTHER
OTHER

RODN
I?OON
PGN
RDDII
PGTLI
PGTU
PGN
PG m
PGN
PGN
PGTL!

OTHER
OTHER
oTHER
Nowab
OTHER
DmP39
OmER
OmER
OTHER

171800
172335
18 E13EW3
180324
IB89EQ
101208
[816m

T1. zvl.5-Aa,5a1NRs

T1.5/l.5 A3. E/27HRS

sECOND13RY CTR SIT 18.9N 1 14.2E19.7N
29. 2N

1 14.3E
113.3E
113. LIE28. IN

21.3N
21. BN
22.5N

PGN
PGN
PGTW

113.2E
!13. lE
113.2E

PCN O
PCN O
PCN 0

SYNOPTIC FIXES

FIX TIPE FIX
NO. (z) POSITION

ltiTENS I TY NE9REST
EST1mTE D/lTR (NM) cOt’MENTS

1 181200 21. EN 113. BE
2 1988eE 21.5N 112.5E
3 191208 23.5N 112. OE

30 180
38 15

5 15

NOTICE - mE flsTER lSKS (*1 [NO ICF?7E FIXES UNREPRESENTOTIUE 9ND NOT USED FOR BEST TRRCK PURPOSES.
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SUPER TYPHOON KIM

BEST TRACK DATA

BEST 7Rf?CK LFIRNING
ERRORS

WIND DST W1tiCI
il. -B. 0.
a. -0. El.
0. -8. B.

24 HOUP. FORECRST
ERRORS

POSIT !,Jlt+D DST WIND
0.0 0.0 0. -B. 0.
0.0 8.8 m. -0. 0,
0.0 0.0 0. -B. B.

4s HouR FORECIIST
Ei?RORS

POS 1T WIND DST WIND
O.fl E1.a 0. -B. 0.
B.0 0.0 0. -8. L3.
8.0 8.0 cl. -0. 0,

72 HOUR FDRECF?ST

POSIT WINP DST WIND
0.8 8.6 8. -cl. B.

t’13/D12fiR ?0s IT UINO
E719E8Z 7.5 155.2 15
0719062 7.8 153.8 20
B71912Z 8.1 152.5 20
a71918z 8.2 151.1 29
E728BEIz

POSIT
0.0 0.0
0.0 B.B
0.8 8.8
0.0 0.0

0.El
0.0
0.0
0.8
0.0

14.5
15.7
16.3
16. P
17.8
17.8
17.7
18.3

0.8
0.0
0.0
0.0
0.0

138a
126.1
124.3
)22.9
121. ?
1?:.2

,19.6
lls. ?

0.
L+,
13.
0.
!3.
65.
7P .
7g
m .
65,
65.

-0.
-0.
-0.
-0.
-0.

!12.
117.
154.
11?7.
242.
167.

.8..
8.
0.
0.
0.

-5.
-1o.
-29,
-m
-65.

a. -0. 0.
a. -8. a.
0. -a. 0.

3a, 13. E.
30. le. o.
3e. e. a.
36. 3D. El.
38. 26. -5.
3e. 32. -5.
4a. 13. 5.
4e, 18. El.
40. se. -le.
45. 6. -S.

a.e o.a e. -a. B.
a.e 9.9 e. -e. 0.
0.0 e.a 0. -a. d.
9.2 141. ? 4a. 127. 5.

IE.2 139.4 4B. 66. 5.
12. B 137.4 m. 72. 15.

12.4 1.35.9 55. 88. 10.
12.2 133.5 68. 3S. 10.
12.7 132.6 60. 35. 10.
IX.3 13e.5 55. 21. -5.
13. e 129.2 6a. 27. -5.
:2,6 12e.7 65. 64. -5.
[4.5 125.3 70. 188. -10.

e.e 0.0 a. -e. e.
0.a 0.@ 0. -a. 0.
a.e 8.R El. -0. 13.

11.9 135.8 5D. 124, 0.
12.9 132. ? 55. 4e. 5.
14.2 130.9 6B. ?2. 0.
L4, ? 129.5 6a. 7B. -5.
14. e 126.3 65. 136. -5.
15.2 126,3 65, e5. -15.
15.6 124.9 75, \EIo. -15.
16.3 123.5 75. 141. -25.
14.4 123.(3 75. 118. -55.
16.5 119.5 6E. 230. -70.

8.3 149. ? 25
0.3 14B.5 25
8.5 147.3 3e
9,1 145.6 30
9.5 143,9 38

IS3. O ]41. e 38
lD. B 139.7 35
19.4 138.3 35
la.9 [36.9 35
11.2 135.3 de
11. G 133.7 5a
12.2 132.3 5U

a.e e.a
8.0 e.e
8.3 147.4
S.8 145.6
9.5 145.9
9.9 142.3

10.2 14a.1
la.6 13s.8
11. EI 136.:
11.5 135.3
11.3 134.5
12.2 132.2

@720t36Z
e72912z
0728 18?
872 leBz
G7Z1B6Z
0721122
E721 18?
e7220az
e722e6z
0722122
a?221Dz

-65.
–35

-5.
63.
65

181.
~75.

17.4
19. R

117. e
114.5

157. 25.
298. 15.
362. 10.
434. -25.
253. 30.
:? 1.35.
177. 35.
1D13. 15.
zm. 6a.

E4723EcIz
e723t16z
0723127
0723102
a7240uz
0724062
a724122
B7241OZ
e725eaz
a72si3Gz

13.8
13,4
13.6
14.0
14.’7
14. e
15.4
16.2
16.7
17.3
17.9

13a. e
123.4
12e.3
127. i
126.1
125.4
124.6
123.5
122.6
:21.6
!20.5

6EI
65
70
00
90

loa
138
130
100
7e

13.2
14.1
13.7
14.0
14.4
14.9

15.2
15.9
16.9
17.1
17.6

130.6
129.()
]2e.0
126.9
125.9
124.6
124.5
123.2
122.3
121.3
120.0

60.
65.
7a.
70.
es.
90.

110.
120.
9a.
6S
75.

17.
4e.

U.
e.
a.

-la.
-5.

-10.
-2a.
-10.
-In.

-5.
35.

16.2
16.9
15.5
15.5
15.8
16.5
16.3
18.8
‘.. .3
19.2
19.6
?8.4
!1.3

123.5
122.0
122.5
122.2
121.5
120.2
12 I .e
l]e.9
1 I@.@
117.2
115.3
115.3
114.0

75.
6e.
SD.
80.
70.
65.
ea.
55.
9e.
80.
8W .
75.
75.
75.

104. -15.
232. -48.
121. -50.
86. -50.
e3. -30.

93. -5.
100. 4B
5B. 30.
39. 49.
69. SO.

132. 39.
99. 3D.

133. 3a.
114. 30.
198. D.

-e. D.
-o. n.
-B. a.
-a. 0.
-e. o.

1s.7 118.1 6b. 203. -48.
19.9 116.3 65. 33e. -5,
17.7 117.2 713. 188. 313.
17.3 117. e 7a. 125. 15.
Ii. e 117.1 8L3. 127. 30.
le.6 ]15. e 85. 156. 3:.
17.13 116.8 05. lm. z-i .
.3B. l 114.4 96. 1s2. 45.
21.3 113.5 90. l&13. 45.
21.8 112. !3 75. 195. m.

22.0 111.6 45. 2!35. 15.
22.7 111. ? 3@. ‘249. 10.

@.a a.e e. -B. e.

21a
23.1
21.4
2C.4
21.2
22.1
zl. e
23.5

0,0
0.0

Ilz.e
111.4
113.1
L15.9
113.2
112.6
113. a
111.1

0.0
0.0

53.
u.
(3.
cl.
o.
8.
0.
e.
e.
2..

Q .
0.
0.

237.
-D .

0.
-0.
-a .
-e.
-0.
-0.
-0.
-El
-0.
-0.
-13.

30.
t3.
E.
0.
B.
0.
B.
0.

::
0.
0.
e.

a725 122 0,0
R.o
n.e
0.0
B.a
!3.0
8.0
6.0
0.’?
0.D

0.D
0.0
0.0
0.0
0.0
e.a
a.o
0.0
0.8
e.si

E7251OZ 1S.5 119.6 55 1S.3 119.3 55. 21. B.
E72688z !9.3 118.7 50 19.3 118.4 55. 17. 5.
a/26B6Z 19.7 118.3 Se 19.5 lle.1 69. 16. le.
0726!22 2a.4 i17.5 50 20.2 117.1 50. 25. 0.
a72618Z 21.3 116. e 45 Z1. a 115, S 45. 75, 0.
e727EiaZ 21.9 116.3 45 22.1 115.6 45. 41. E.
e727a6Z 22.7 115.8 45 22. e 115. a 45. 6. B.
e72712Z 23.6 115.5 30 23.6 115.3 3B. 11. Q.
e72(lez 24.5 115.3 28 0.0 a.0 a. -B. e.

114.4
112.1

0.0
0.0
e.a
0.0
me

0.e 0.G o. -0. 8.
0.0 0.0 0. -B. 0.
o.a a.a 0. -0. 0.
0.0 o.e 0. -B. R.
n.e B.IS 0. -a. E!.
0,0 0,9 0. -0. 0.
0.Q 0.0 0. -0. B.

30.
0.
FJ.

O.B
0.0
0.0

8.
0.
e.

FILL FORECRSTS
mm 2&? 48-HR

FIVG FORECFIST POSIT ERROR 23. 159.
WG R 1GIIT f4NGLE ERROR 16. 63. la9.

I?VG INTENSITY mGNITUDE ERRDR 5. 21. 24.
IIVG INTENSITY a19S -1. 4. 3.
NUmER OF FORECllSTS 29 25 22

TYPHOONS [J+ ILE O=R 35 K7S
72-HR LRNG 24-HR 48-Hi? 72-!-W
211. 25. 91. 15G. 210.
123. le. 5a. 96. 112.
29. 6. ~.z . 25. 27.
-B 0. 4. 2. -6.

le 24 24 20 15

D ISTflNCE TRFIVELED W STOkfl [S 2661. Nil

lViERFIGE SPEED OF STORM IS 13. KNOTS

SUPER TYPHOON K Ifi
FIX POSITIONS FOR CYCLONE NO. I 1

S9TELLITS FIXIS

F 1X
Ho.

TIPE
(z)

FIX
POS lTION FICCRY DVORFIK CODE SflTELLITE CO~NTS

INIT 08S

INIT OBS
LLCU LINES

SITE

le2iee
]e2342
19e3BE
190600
191011
2E0 103
2Ee612
20094a
2016ea
222050
20222a
210044
210044
21133B0
.?IE1926
2i IcBe
212206

5.5N
a.BN
7.ZN
7.2N
8.5+
e.5N
e.7N
9.2N
9. IN
9.3N
9.5N
9.9N
3.7N

le.lN
10. ON
10.4N
lG.5N

155.5E
154.7E
154.2E
153. eE
151 .2E
147. aE
140. eE
147. lE
146.2E
144.9E
144. eE
143.7E
143.8E
143.4E
141.2E
139.3E
137.9=
136. eE
136.6E
134.6E
134.2E
133.3E
131.2E
13 EI.7E
13B.2E
15d.4E
12e.6s
12e.5E
127.2E
126.2E

PCN
PCN
PCN
PCN

o
5
0
0
5
5
3
5
D
6
3

;
0
5
0
3

T1. B/1. e

T1. e/l. a

OmER
DIUP39
omER
OmER
NORR6
DmP39
TIROSN

PG3TJ
PGTW
PGTW
PGTIJ
PGTu
P5TW
PGTL1
PGTu

1
2
3
4
5
6
7
B
9

In
11
12
13
14
15
16
,7

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
F’CN
PCN
PCN
PC!i
PCN

OTHER
DPSP39
NoRri6
0MSP39
DmP39
OTHER
Nolm6
OTHER
UOR96
DmP39

PGTL1
PGTIJ
PGTIJ
PGTW
ROON
PGTw
PGTM
PGTW
PGTW
RODhl
PGTU
PGTW
PGTLI

T1.5/l.5
T1. O/1. E

me.5n4HRs
lNIT OBS

T2.5G?.5
T2.5.Q.5

~1 . e/22HRS
/01 . 5/24NRs18

19
20
21
22
23
24
25
26

:
29
30

22e824
22e300
22@9fi0
221045
221688
222148
222325
23B:45
23a]45
23e98e
23 L023
231600
2323a2

11. ON
11.2N
11.2N
11.5N
11.6N
12.6N
12.7N
13.3N
13.3N
13.9N
13. eN
13.lN
14.4N

PCH 5
PCN o

0
5
0
5
s
3
3
0
5
0
3

amER
OTHER
Noao6
OmER
DI?3P37
Now16
DMS039
M C3P39
OTHER
N0t3F36
OmER
Ncli3n6
DPC3P39

PCN
PCN
PCN
PCN
PCN
PCN
PCN
pCN
PCN
PCN
PCN
7’CN

PGTW
PG7LI
PGTW
PGN
ROON
PGN
PGTIJ
PGTIJ
pcnd
PGTLI

PGlli
ROTJN
PGTLJ

PSN esD ON UL FEI17URES
PSN BSD ON ULCC

PSaL EYE FRP?iG

[NIT 08S

T4. B/4. Cj 01 .5/2aHRS
73.5/3.5 /D1 .Ew25HI?S

T5. eA. Ei-/Dl.2ii24!iRs31
32
33
34
35
36
37
36

240125
24e9ee
241135
24]2ea

25BBeR
25ae2i
250247

25e3ee

I-3.5N
15.3N
15. lN
15.6N
16.?N
16.6N
16, aN
17. eN

125. eE
124.7E
124. eE
124.3E
122.3E
122.3E
122. aE
121. EE

6
PCN E OmER
PCN 6 Nom6
PCN E OmER
PCN C OmER
PCN 3 T5. W5. e NOhQ6
PCN 3 DmP39
PCN C OmER

PGTW
RODN
ROON
PGTLI
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39
40
41
42
43
44
45
4s
47
48
49
50
51
52
53

250605
250656
25 B9DEI
251119
251128
252225
252359
260227
26@?27
260645
2689E171
2G :057

!7.3ti
17.4N
17. Bh!
17.9N
17.8N
1$3.4M
19,1N
IY,3N
lSi. lN
20.114
28.2N
20.3N
29.9N

121 ,4E
121.4E
121.2E
129. BE
1213.5E
12Q.2E
119. BE
11 O.5E
IIB.5E
117.8E
117.3E

PCN CI
Pm 3 T5. fjfi. FI+,S7J. BZ3EIHRS
Pet+ o
PCN 3
PCN 5
PCIJ 3 T4.5/4.5+
PCN 5 T4. W5. E /lJ1. e/24HRS
PCN 5
PCN 3 T3.5/4.5+/Ul .5/21HRS

OTHER
TIROSN
OTNER
Nom6
NGf196
DffiP37
Nonfi6
DmP39
DPX5P39
TIF30SN
OTll&R
Nmm
OTHER
OTHER
N0FlR6
DI?SP39
DmP39
LITHER

PGTLJ
PGTIJ
Prjlll

FGTLI
R(IDN
RKSO
RODN
RODti
PGTLI
PGTIJ
PGTLJ
PGTW
PGTIJ
PGTw
PGTW
RKSO
PGTU
PGTw

INIT 08S

PSN SS0 ON CONSERV FEfiTUi?ES
PCN 5
P:l{ 0
PCN 5
PCN 9
PCN O
PCN 5
PCN 3
?Cli 5
Pcti 0

117.6E
116. OE
116.7E
116.6E
116. OE
116.5E
li5.611

26160B
262180
262337
27828?
270207
2?8988

21. Bli
22. IN
22. BN
22.2N
23.5N

54
55
56

T4. o/4.5 -/L@ .5/28HRs
T3.5~.5-/S0 .0/24HRS

91 RCR9FT FIXES

FIX TltE FIX
No. [z) POS 1TION

FLT 78Em UBS PX2X-SFC-lJiD
LVL HGT t’lSLP ‘JSL/BRG/RNG

P$3X-FLT-L%L-I.B+D f?CCRY
D[RNEL/BRGmNG NQVfiT

EYE
SH@PE

c lRCULRR

CIRCULIIR
c lRcuLOR
C lRCULflR
C lRCULQR
C IRCULQR
C rRCULRR
C [RCUL9R

CIRCULRR

EYE OR IEN-
D112WTF?TION

EVE TEm (C) t’SN
OUT/ lN/ DP/SST NO.

1 192105
2 28 EQBt3
3 219618
4 216733
5 211932
6 212256
7 221127
8 22193B

10. lN
8.3N

lE. EN
9.9N

IB.5N
10.8N

149.6E
14E.3E
142. EE
141.3E
137.5E
137. IE

1500FT
15EaFT
7001tl
iw0m3
700MS
7Fi0F13

1008
188 I

25 328 10 118
35 898 I@ a9B
30 E4a 50 138
25 168 5 128

130
068

26 IME E@ 28 3
3%3 368 15 18 1
34 320 10 5 3
31 EEO m 5 3
61 840 30

+26 +24 +24 2
+23 +23 2s 3

5
+12 +12 + 9 5

6

.3106
3104
306B
3100

1004

1001
992

18 1
10 2
10 2
53
52
62
42

10 5
75

10 2
52
51

30 030 10 34
50
59
18
65
65
58
85
80

115
123
105

270
1!30
020
050
060
300
190
@90
330
160
100

70
20
15
Is
24
28

5
10
10
5

15

+13 +12 + 7 6
+10 +14 +10 8

9
+14 +16 +12 9

]e

10.9N
12.4
12.9N
13.4
13.5N
13.9N
14.3N
14.3N
15.8N
15. BN
16.3N
16.6N
le.2N

134.7E
131.7E
131.2E
129.2E
12e.9E
127.5E
126. eE
126.3E
125. IE
123.7E
123. lE
122.7E
119.7E

7001=
700ra
7earm
70arm
700m
70aw8
76Em
700m
7a0m
70am
7a0m
7Lm’B
7eafi3
70ul’e
70nl’n3
7e0m
7e0m

3023 260
168
130
150
030
280
190
048
260
]Za
21e

9 222223
le 23L3783
11 23884(3
12 231G28
13 23193I3
14 232204
15 24s80s
16 2416e3
17 241943
1S 242156
19 251555
20 251931
21 252240
22 260685
23 26eW3

2964
2909
2897
2a25
277a
2723
2356
2297
2338
23?7
2992

9B2

979
967

950
916
9aa

65 e7e 2a
Be e6e ]e
SB 070 ID

3a
25
20
15

+16 +15 +12 la
+1s +17 11

11
S5 36B 5

llE! 276 5
+18 +19 ii
+12 +ze +13 13
+13 +22. +15 t4

14

15
7
7

15 51
918
99e

100 828 s B9B 78 92E 15 18 2
25e 4a 17e 47 4 4
36e 46 230 147 2 18
aea 58 36B 59 3 5
2ea 5e 14e 14s 5 5
340 37 2ea 6e 12 6

6 +21 +21 +16 14
+12 +12 Is

15
+12 15

16
*I5 +16 +]e 16

lS.9N
19. IN
19.7N
ze . ON

119.5E
lIB.8E
i18.3E
117.7E

989
909
907

58 028 2e
45 14e 145
35 288 6e

2995
29S2

NOTICE - TXE 8S’ER ISKS (+0 IND ICIIIE F 1=S UNREPRESENTRTIW FIND NOT USED FOR BEST TRRCK PURPOSES,
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TYPHOON LEX

BEST TRACK DATA

BEST TFWCK LBRNING 24 HOUR FORECAST 48 HOUR FO!?ECfi:T
ERRORS ERROkS ERRORS

POS JT WIND OST LIIND POSIT WIND OST WIND POSIT
0.0 0.0

UIMD DST UIND
0. -0. 0. 0.0 0.0 0. -0. e. !3.8 0.0

0.0 0.0 0. -B. 0. 0.5 0.0
E. -G. e.

B. -0. 0. 8.0 0.0
B.B 0.!3 a. -8. @. B.D

0. -o.
Ei. B B. -0. 9. %.0

0.0 E.a 0. -n.
O.EI 8. -5.

72 HOUR FORECQST

POS JT WIND D5T WIND
0.0 B.3 8. -E. D.

mn9A+R
8726962
8726122
E?2E. t8Z
D727EEZ
6?2705Z
0727122

POSIT L
22.5 152.6
22.5 152.3
22.5 151. s
22.5 151.3
22.5 150.7
22.5 15E.1

IIND
20
20
20
28
28

0.
0.
0,
8.
0.
0.
8.
0.
c+.
0.
0.

15.

B.D
0.0
8.8
0.0
0.Q
Q.Q
8,0
0.0
0.0
0.0
0.B

20.5
31.3
31.5
30.7
31.6
31.9
3[.7
30.3
32.8
32.8
31.2
30.7
32.2
29.3

0.0
0.0
8.8
E.fl
0.0
0.!3
0.0
0.0
0.0
0.0
0.0

143.8

v.
o.
0.
B.
o.
0.
0,
0,
l-).
t>
0.

-0.
-0.
-0.
-0.
-0.
-0.
-0.
--0.
-2! .
-0.

0.
!3.

0. B.@ a.e E?. –0. 8. O.e 0..9 0, -a .
0. 8.8 0.0 0. –0. 0. 0.0 B.8 B. -e.
0. 0.0 0.0 8. -0. B. 0.0 0.0 B. -0.

B.
e.
0.
0,
0.
0.
C3.
o.
0.

0.0
0.0
0.n
0.0
I?.@
D.0
0.0
0.0

2’3.0
24.6
24.8
25.1
25.6

0.0
0.0
0.8
0.0
0.0
0.0
2!.0
@.0

148.5
148.3
148.2
149.3
149.8
145.2

0.
$J.
8.
0.
D.
0.
0.
a.

30.
m
35.
45.
58.
55.

-0.
-0.
-0.
-0.
-0.
-8.
-B
-B.
13.
6.

33.
12.
22>
1?.

28
2@
20
20
2FI
25
25
30
30
3s

EIf27182
0728882
t772aE6z
B72912Z
8728 18?
B7.?90L3Z
8729662
0729122
@729 1BZ
E173aaB7
L?73FIE16Z
D73E12Z

22.5
22.7
22.8
23.0
23.4
23.7
24.2
24.7
24.8
25.0
25.6
25.4

149. G
149.0
148.5
148.0
14s. ?
14B.4
140.4
143.3
149.8
149.5
149.4

0.
0.
B.
0.
Li.
D.
0.
El.
o.
5.
5.

fi.e
0.0
0.0
0.0
0.0
n.o

25.5
26. S
26.8
26.7
27.5

Q.B
0.0
0.0
0.0
B.B
B.E!

147.4
14743
147. R
150.1
150.2

0.
0.
0.
St.
8.
B.

40.
Sa .
55.
55.
55.

-0.
-n
-0.
-0,
-0.
-8.

lEB.
88.
89.

128.
203.

D.
0.
B.
0.
w.
0.

-5.
0.
e.

-5.
-13.

0.0
0.0
8.0
0.0
EI. EI
EI. D

26.9
28.9
29. 1
?8.5
:9,6

0.6
0.n
0.0
0.0
D.0
0.0

145.’7
i47.7
147.8

0. -i;
e. -9,
8. -0,
B. -Q.
0. -0.
0. -El.

SD. 173,
55. 23S, -
55. 265. -

-0.
285.GO. -’J .

-20.
-:0.
-2>
-W.
-30.
-30.
-15.
-?5
-25,
-20,
–3B.
-25.

,10.
.10.

]49.9

158.2
152.8
153.4
153.1
[52.9
14s.7
148.2

145.8
144.4
141.1

58.
5U.
50
45,
45.
45.
65.
5U .
5!) .
5$3.

492.
536.

40
45
50
55
GE
65
65
65
65
65
70

151.3
152. D

55. 347. -10.
58. 45s+. -15.

616.
665.
G37
579.
37n
441.
366.
227.
244.

140.9
148. G
148.3
1413.0
147. I
147.2
146.6
146.1
145.6

25.3
25.7
25.2
25.2
25.2
24.9
24.6
24.6
24. I
24.0

5.
il.
e.

-5.
0.
0.
0,
0.
0.
El.
D.

27.4
27.2
25.9
27.2
27.5
25.7
25.2
25.9
24.2
24.5
22.6

Ise. Ei
14!).8
1A9. EI
14G.0
144. ?
1’s4. %
143.7
142.2
142.8
142.2
141.8

55.
55.
76.
75.
7s .
75.
GO.
55.
65.
65.
8CI

211.
204.
154.

-10.
–le.

5.
10.
5.
5.

-15.
-20.
-10.
-10.

29.6

29.3
23.1
38.2
30.4
2C. EI
27.2
29.0
?G.1
26.5
?1.8

151.2
151.1
14i3. B
146.2
I ‘1.%.2
143.1
141.2
140.7
140.2
139.9
138.5

50.
50.
7a.
G5 .
G5 .
65.
55.
50.
6Q .

4’18.
‘IG3.
333.
394.
359.
1?2.
2[r2
%58.
,?28 .

-2P .
-20.

-5.
-ID.
-1%.
-10.
-25.
-25.
-15.

0730102
9731952
073 18GZ
E731 [22
@73 1182
EBO1OFJZ
Ev33106Z
9801122

25.5
25.3
25.2
25.8
24.7
24.5
24.2
24.0
23.8

149.3
148.6
14a.0
\47.7
14G.6

146.6
145.7
14S.8

145.0

55.
GO.
60.
65.
6S .
65.
65.
70.
70.
75.

40.
17.
B.

35.
35.

G.
32.
12.
12.

179.
215.
126.
118.
173.
93.

136.
219.

41>.
141.9
139.1
13%.9

4B
55,
51,,

98.
913.
9’3.
90.
70.

!3.
a.
0.
0,
0.

313.
347.
307.
392.
775.
6!!8 .
524.

:::
-o.

-1o.
-1o.

w
3B .
30.
3s .
10.
8.
w,

145.0 70
75
75
75

60.
es.

246.
488.

-10.
15.

2!+. !3
2S.5
23.8
24.4
25.4
25.4
26.2
26. B
27.4
27.9
20.6
29.2
29.7
30.2

144.5
144,4
144.5
144.5
144.4
144.4
144.4
144.4
!44. 5
144.7
145. I
145.6

23.5
23.3
23.8
24.3
25.6
26.2
26.8
27.6
27.9
28.I3
29.5
3e.0
30.2

J44.5
143.9
144.4
144.0
144.0
144.4
144.6
144.3
1:4.4
144.7

144.9
145.2
14G.3

0.
41.
36.
il.
25.

B.
l:.
13.

5.
12.
21.
27.

0.
12.

B. 21.1
20.9
22.3
25.2
3B.5

0.B
8.0
0.0
0.0
D.@

135.2
i34.6
[37. B
139.5
139.2

0.0
0.0
0.0
0.0
!3.0

75.
75.
00.
80.
Un .
80.
75.
70.
65.
65.
60.
60.

0.
0.
s.
0.
5.
5.
5.
0.
0.
0.
B.
0.

22.5
23. G
24.4
26.7
29.7
30.3
31.2
31.13
28.9
29.4
33.5

0.0

141.2
142.4
142.8
141. e
144.0
145.1
144.6
145.0
144.7
144.9
147.2

0.0
149.8

as. 2Gi. 10.
10.
15.

5.
0.
0.
B.

-5.
-5 .

-IB.
-15.

0.

21.7
23.2
24.7
20.5
34.0
34.3
3s. i

0.8
!J. a
0.0
0.0
D.a

136.0
140.2
141.1
140.1
14!s.:
147.7
147.9

0.0
0.0
0.0
0.0
0.0

96.
90.
05.
75.
55.
55.
45.

0.
0.
0.
8.

54[3 .
444.
3 i?., .
S38 .
?07 .
l~i’.
210.

-o.
-B.

25.
25.
2s .
15.
-5.
-5.

-15.
0.
0.
a.
B,

05. 220.
75
so
75
75
70
7B
65
65
60
68

as. 199.
168.
75.
66.

103.
82.

161.
[7a.
139.

75.
65.
65.
60.
55.
55.
50.
45.

0.

0.
n.
0.
0.
0.
0.
B.
cl.
0.
a.
0.
n.
r!.
8.
0.

-0.
-0.

-u.
-8.
-t).

0.0
B.8
8.8
L1.o
0.0
0.8
0.0
0.0
0.0
0.8
0.0
0.0

0.0
8.0
e.fl
0.0
B.o
0.0
0.!3
C.o
0.0
0.0
13.o
0.0

-0.
-0.

146.3 -E
27.
37,
47.
62.

IB?.
-B.
-0.
-9.
-8.

13.
45.

0.
0.
B.
B.
0.
0.
0.
8.

0.
5.
0.
0.
0.
B.
0.
8.
El.
0.

-0.
-0.
+3.
-0.
-B.
-0.
-0.
-n.
-0.

20.6
31.0
31.5
32.1
32.6
33.2
33.8
34.8
36.0

147. s
147. B
14s.6
149.3
150.2
151.5
152.9
154.4
155.0

60
60
60
GE
LB
55
50
5e
40

:B. B 147.6 0.
0.
B.
0.
0.
8.
0.
0.
0.

32.9
33. LI
33.2
35.3
36.2

FJ.B
0.0
0.0
EI. B

55.
5B.

-s .
-5.

0.
0.
5.
a.
0,
0.
0.

35. s!
0.0
O.e
U.fl
0.0
8.0
B.sl
0.8
sl.0

152.5
0.D
0.0
0.0
%.tl
0.0
0.8
?3.B
0.0

135.
-0.
-D .
-0.
-0.
-0.
-0.

31.0
31.4
32.2
52.7
33.2
34.0
34.7

0.0

147.5
148.5
149.5
149.9
151.3
153.0
154.5

0.0

6B .
6B.
60.
66.
55.
50.
50.

0.

15.
8.

12.
16.
10.
13.
8.

-0.

1S8. B
152.3
153.3
152.9

0.0
0.B
0.0
0.0

50.
50.
45.

B.
8.
0.
0.

-0.
-0. -L1.

TrPHOON5 L&lILE OVER 35 KTS
LI?NG 24-tlR AO-HR 72 -HP

18. 137. 314. 499.
11. 97. 251. 42).

1. 7. 14. 23.
0. -2. -5. -le.
34 32 24 20

OLL FORECRSTS
Lk?NG 24-HR 40-HR 72-HR

18. [37. 314. 499.

11. 97. 251. 421.
1. 14. 23.

-; : -5. -10.
;; 32 24 20

WC FORECOST POSIT ERROR
lWTi RIGHT fltiGLE ERROR
RVG lNTENS ITY mGN ITUDE ERROR
9VG INTENSITY 810S
NumER OF FORECR5TS

D [STflNCE TRIWELED 8Y STORM IS 1EI13. NM

WSR9GE sPEED OF STORM ES 6. KHOTS

TYPHOOH LEX
FIX POS1TIOPIS FOR CYCLONE NO. 12

SNELLITE FIXZS

FIX Tl?tZ FIx
NO. (Z) POS ITIoN RcCRY OVURI)K COOE S#7ELLITE cOI’PKNT5 SITE

1
*2

3
*4
*5

6

:
*9

26B916
26160!3
262155
278026
27E654
2800DG
281S!13
2B12EE

22. 5H
23. EN
2?. 4N
22.3N
22. EN
23. EN
22. 9N
22. 81{

152.5E
152. BE
151.3E
151.3E
149.2E
149.9E
147.9E
148. IE

PCN 5
PCN O
PCN 5
PCN 5
PCN 5
PCN 5
Pci+ 5
PCN O

NORM
OTHER
NOIW!6
Dft3D39
NoFlf16
DP6P39
NOFM6
OTHER
DmP39
T lROSN

PGTW
Pmw
PGm
PGTW
PGTw
PGm
PG7J
PGm
PGTU
PGm
PGTw

To.5m.5

TB.5n.5

T1. B.,l. E

INIT 08s ILL OEFINEO CC
VERY LITTLE LLCU INFLOW

E)@OSED LLCU fiT 27 .8N 152. 4E
LILCC CONVECTION lWROVEO

UL 22. BN 147.9E
LLCU

=E . 8/24NRS

OEi.5i24HRS2a2316
2cK361 I
290908
290950
291688
292230
300187
380107
30030E
38B9GB
30092a
381608

24.9N
24.3N
24. 5N
24.6N
24. 7!+
25. EN
25. IN
25. 3N
25.7N
25.8N
25.6N
25. 7N

148.4E
140.4E
148.3E
1413.2E
148.4E
149.5E
149.6E
149.9E
149.2E
149.5E
149.6E
149.5E

PCN 5
PCN 3
PCN O
PCN 5
PCN 0
PCN 5
PCN 3

PCN 3
PCH E
PCN U
PCN S
PCN O

18
II
12
13
14
15
16

* 17
10
19

* 20
21
22
23
2.4
25
26

OTHER
Nof196
OTNER

ULCC 23.6s 149. IE PG17i
PGTW
PGTw
PGTIJ
ROON
PGTW
PGTw
PGTw
PGlll
PG~
PGTLI
PGTw

Nufia6
Dtt3P39
DmP39
OTHER
OTHER
Nom16
OTHER
N[ 1L2R6
OTNER

T2.5/2.5
74.0/4.0

/S) 1. 5/25HRS
IHIT OaS

73.56.5 /01 .E+/21HRS

/DE . 5/26HRS

302287
310300
310906
311600
312145
e1002i

25. 4N
25.4N
25. ON
24.5N
24. 7N
24.4N

148. SE
149.9E
147.7E
14S.9E
ld6.6E
146.2F.

PCN 5
PCH O
PCN 3
PCN O
PCN 5

PCN 5

OTNER
N09R6
3W3P39

PG~
PGTw
PGTWT4.8/4.0
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27 - -----
2.$.6ti
24.3N
24. IN
24. ON
2z. etl
23.7N
23. 4N
23. BN
23. Eli
24.3N
25.01{
25. 4N
25. 5N
25.9N
26.3N
27.3N
27.6N

145.9E
145. SE
145.3E
145.2E
144.4E

PCN 5
PCN O
PCN 6
PCN D
PCN 5
PCN 5
PEW D
PCN 5
Pcti o
Pm 0
PCN 3
PCN 3
PCN 3
PCN E
PCN 3
PCN 0
PCN 6
PCN 3
PCN 3
PCN 3
PCN C
PCN C
PCN 3
PCN O
PCN 3
PCN 5
PCN 3
PCN 3
PCN 3
PCN c
PCN 4
PCN C
P.CN E
Pcbi c
PCN 3
PCN 4
PCN 3
Pcti 3
PCN 1
PCN E
Pcti 4
PCN C
PCN E
PCN C
PCN 4
PCN C
PCN C

FLT
LVL

T4.8~4,0 Dkt3P39
OTHER
NDm6
OTNER
NO(X26
msP39

INIT OBS RODti
28
a
30
31
32
33
34

* 35
36
37
38
39
@
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
5s
59
60
61
62
63
54
65
66
67
68
69
70
71
72
73

FIx
NO.

1

$
4
5
6
7
8
9

18
11
12
13
14
15
16
17
10
19
2FJ
21

PGTLI
PmlJ
FGTL!
PGN
PGTLJT4.5z4,5 /DO.5/24HRS144.4E

144.5E
144. 3E
144. lE
144. lE
145.5E
1d4.4E
144.5E
144.4E
144.3E
144,2E
144.2E
144.6E
144.6E
144.6E
144.7E
144.9E
l’1.$. eE
145.3E
146.2E
:46. EE
146.2E
f46.3E

OTNER
NoRfi6
OTHER
OTHER
NO(W?6
DNSP39
or’EP39
OTHER
tSOOR6
01T4ER
DmP37
NO!W6
DMSP39
Df?SP39
OmER
OmER
NOW16
OTHER
DmP37
DtUP37
NOW16
DffiPz9
omp39
OTNER
Nol)i16

PGTU
PGTW
PGTW
PGN
PGTIJ
PGTW
RODN
PGN
PGTL1

PSN BSD ON LELL DFNO LLCC
PSSL EYE FRmG
lNIT 06S

T5 . W5 . E-/DE . 5/35HRS
T4.5/4.5

PGTLI
PGTLJ
PGTW
RKSO
PGTLJ
PGTIJ
PGTLI
PGTW
PGTw
RKSO
PGTW
PGTU
RKSO
PGTIJ
PGm

27. BN
27. EN
2B.13N
2B.3N
29. lN
29. ON
29.5N
29.8N
29. 9N
3EI . ON
30.2N

T5.0/5. B-
T3.5/4.5 AJ1 .5/24HRS

INIT 08S

INIT OBS

T3.5z4. E-AJ1 .5/19HR5

T3.5~.5-/SEI .EV24HRS30.2N
3e.’m
30. EN
30. 9N
36. 9?4
31..2N
31.7N
31. BN
31.9N
32. ZN
32. 2N
32. 3N
32. 7N

146.6E
146.8E
147.4E
14i’.7E
147.7E
146.3E
149. OE
14B.9E
149. lE
149. 3E
149.4E
i49.6E
lSEI.6E

PGN
PGN
PGTLI
PGN
RKSO
PGTW
PGTL)
PGN
RODN
PGTLI
PGTL.J
PGN
PGTW

OTHER
OTHER
OTHER
DNSP37
ONSP37
NOQR6
DNSP39
DltsP39
OTHER
Notm6
OTHER
OTHER

T3 ..5S/3 60. E/24HRS

T4. B/4, D-/DE. 5~4HRS
T4.0~4.0-

32.9N
33. IN
33. 7N
34. BN
34.9N
36.6N

15D.9E
151 .5E
1S2.6E
IS3.3E
1S4.4E
155.2E

B612aa
06 160a
061952
e7aee9
070900

T1tlS
(2)

290138
292225
30i0a4
301904
302137
310602
31Ea38
311922
312149
%10640
01090S
al]910
0t2t3a
020747
020915
021930
022 lSB
838689
E3@e5@
E31900
0322a0

OTHER
0NSP37
OTHER
OTHER

PGTW
PGTW
PGN

II IRCRRFT FIXES

FIX
POSITION

7BEm OBS t’fiX-SFC-L$’iD
HGT mLP VEL@RGmNG

F%K<-FLT-LVL-LND FICCRY
O IR~L=RG~NG NGV-T

EYE
SHF?PE

EYE OR IEN-
DIGtb’T$TTION

EYE TEW (C)
OUT-’ IN/ DP&ST

mN
NO.

1
2
4
5
5
6
6
7
7
8
a
9
9

10
10
11
11
12
12
13
13

23.9N 14fl.6E
24.6N 149.3F
25.3N 149. eE
25.4N 148.6E
25.3N 148.6E
25.2N 148. EE
25. IN 14B. BE
24.6N 147.3E
24.6N 146. EE
24. lN 14s.2E

‘ 15a0FT
70at8
7m3n3
70Bm
7B0m
700~
70Ef9
78L7f%
70at7s
7EmE

3015
2947
291!3
29a6
285s!
2B56
2852
2B62

35 178 3s3
3S 258 6B

198 29 130 5E 4 1
23a 36 12@ 15 3 4
278 50 190 45 S 4
230 53 14!2 30 5 S

+21 +25 +25
+16 +14 +IB
+11 +11 +11

+10

+14 +15 +12

+15 +17 +13

+14 +19 +14

+16 +la +12

+15 +15 +11

+11 +15 +15

+14 +15 +14

+15 +12

994
984

926

972

97 I

963

25 316 12a
40 2@E 60
65 280 15

04a
300
368
210
070
320
350
2B8

45 330
60 200
67 2&0
56 14B
60 360
64 230
66 260
50 200

5?
53
55
43
53
82

1: :

C lRCULfiR

c IRCULRR

30

30

50 34B 3a
70 23a 2a
78 260 6B24. IN 145. BE

23.8N 144.9E
23.6ti 144.7E
24. EN 144.5E
24. IN 144.6E
25.4N 144.4E
25.3N 144. lE
26.2N 144.4E
26.4N 144.5E
27.5N 144.3E
27.6N 144.5E

700m
700m
700r’s
7oBm
70Em
70Bm
7@0m
790tQ
700m
70Ef%
70em

2853
2835
2817
2B12
2782
2771
2765
2772
2809
2824

967

965

962

963

969

SD 36B 4D
9B 188 45

lB@ 6e 360 25 2 2
29E 73 21E 7E 3 3
878 62 368 B5 3 3
270 62 lEE 68 5 3
36a 48 zaa SE lB 4
278 62 19B 25 6 3
B4a 55 320 IS B 3
31B 52 248 25 2 2
B2@ 51 318 lEB 2 2

45 @4B 160
‘la 156 13E
55 328 2E

58 31E 108

NOT ICE - mE I?STER lSKS (*I IND lCflTE F Ix= UNREPRESENTtiTIVE FIND NOT USED FOR BEST 7RQCK PURPOSES.
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TYPHOON MARGE

BEST TRACK DATA

EEST TRFICK

POSIT wIND
14.3 159.1 29
14.3 158,5 25
14.2 150.0 39
14.2 157-.5 35
14.1 157.8 35

WRNING
ERRORS

WIND D5T WIND
0. -3. 0.
0. -b. c!.
8. -e. 8.

35. 25. 0.
4’.). l;. s.

24 HOUR FORECRST
EREOP.S

POSIT LJIND DST WIND
0.0 0.0 0. -a. El,
E!.kl @.!J 0. –a. B.
a.u 0.0 0. -o. 0.

14. G ]55. a 45. 51. 5.
14.2 15.I.4 50. 146, ?.

40 HOUR FO.?ECRST
ERRORS

PoSIT IJIND DST WIND
0.0 0.0 0. -0. El.
0.!3 B.ci 0. -o. 0.
0.0 0.0 0. -o. 0.

14.6 153.3 50. 325, -55.
14.4 151.9 50. .4.10. -60.
14,7 151.6 50. 51SI. -60.
14,5 150,0 55. ,:2.4. -55,
15.4 15(3.6 60. G54. -50.
?0.0 153.3 60. .112. -40.
20.6 1S2. @ 6@. 443. -4[1.
?5.9 154.5 85. 159, -10.
713.6 157.2 SD. 70. -15.
30.1 15?.6 95. 90. -10.
3Q.6 158.7 80. 140. -in.
31.2 850.0 70. 9S. -15.
53.5 157.8 65. 1.16. -15.
2-!.7 157. s F.@. 179. -2e.

72 HOUR FORECGST

POSIT WINO
8.0 c+.a o.
0,0 B.a 8.
0.0 0.0 0.

lIST
-a.
-n.
-13.

WIND
a.
0.
w,

m/DWNR
0sa712z

astl? Iez
ofim7a87
ESW3FJ6Z
aaaswz

POSIT
0.0 0.0
0.0 0.0
O<a a.a

14.5 157.2
id.3 lss. a

14.6
14. a
14.9
15.0
15. s
21,’d
22.3
2a.2
3a.9
32a
32.5
34.2

a,si

]5a.8
149.5
149.2
148. a
147,0
151.8
151.2
155.3
159. s
160.6
161.0
159.2

55. 693. -55.
55. 782. -.15.

aaa8 It2z
e:lF19FJflz
aaa9a6z
aa89 I 22
Erwglcz

as I B8EIz
m10a6z
O91O12Z
mlamz
as I IBBZ

14.2 156.5 35
14.6 156.1 4a
15.4 Im.i 45
16.3 155. ? 5E
17.3 155.2 60
1a,4 155,8 75
i9. a 155. D IE5
21.3 155. SI lla

22.7 155.2 110
24.1 155.4 Ila
25.3 155.6 IIG

14.2
:4.1
14.7

156.3
155. s
155.7
155.0
155.6
!5’I.9

155. @
155a
155.3
155.5
155,6
155.7

40.
40.
45.
45.
45.

65.
7a.

!Ia.

110.
Ila.
!;0.

12.
35.
48.

8.
43.

a.
6.
D.
6.
8.
6.

13.

5.
0.
5.

-5.
-15.
-10.
-35.

a.
a.
0.
0.
0.

14.4
14.3
is.1
10.2
10.7
22a
25.0
26.7
2.?.2
2,9. ?
33.5
31. J
31.9

153.9
153.4
ls; .4
154.8
154.3
154.2
155.4
155.5
156.3
156.7
156. a
156.5
156.7

so.
5a.
55.
55.
55,
05.
9cl .

]2a.
no.
100.
~a.
00.
is.

189.
261.
235.
;06.
244.
~m .
21.
2@.
32.
48.

la6.
92.

-1a.
-25.
-59.
-55.
-55.
-25.
-2a.

2a.
In.

m
6?,
?,7

70.
70.
in .
7(J .
65.
60,
50,

337.
Y04.
901.
526.
54?

1?2.
101.
:0s.
232.

98.

-,45.

-w.
-25 .
-25.
-213.
-15.
-la.
-15.
-15.

16.2
16.7
10.5

15.9
21.3
22. ?
24.9
?5.4

s.
-5.

-15.
-15.

xl .
P.
o.
0.
D.
E.
H.
o.
u.
o.
a.
n.
o.
0.
13.
(1.
a,
o.
0.
P.

ae I Imz
a31][2z
ant]laz
88 I 2J3DZ
ED1286Z
E8121?Z
$38121az
@a I 3802
OEI13067

13.D
E!. D
o.a
0.0
0.a
S.a
@.a
13.13
e,13
O.c
Q.a
a.n
a.o
0.0
a.o
e.o
0.0
0.0
a.o

e.
o.
e.
@.
2.

0.
0.
0.
0.
0.

-0.
-a
-0,
-13.
-)3
-a.
-0.
-e.
-0.
-0.
-0.
-3.
-o.
-F! .

-0.
-a .
-0.
-8.
-0.

26.5 155a ifia
27.5 155. e Im

2a.3 i55. a 95
2a.9 155.9 95
29.8 155.9 95
3e.3 156.8 9e
31. a 156.1 a5
31.4 !56.3 aa
31.9 156.6 8a

26.7
27a

e.0
a.o
Q.0
0.0
a.e
a.a
e.k3
si.a
a.a
0.0
0.e
a.a

155.9
156.1
155.4
156.1
156.2
155.9
156.1
156.3
156.7

13.
29.
27.
10.
21.
12.
26.
19.
35.
31.
15.

-5. Iaz . 75.!3 km. z ‘&i. 1C9. -z@.
.3s.3 t5c.5 5a. 155. -20.
34.1 157.3 70. 1;5. 5.
:~!3.9 17S.6 6EI. 202. 0,
:.6.7 159. C 45, ?.in. -15,
3G,2 1s0,7 40. Fiob. -lZ,

0.0 U.o 0. -a. e.
e.a o.a 0. -a. 0.
D.O o.a 0. -o. 0.
0.0 0.[: a. -o. a.
O.fl 0.3 0. -e. a.
a.o a.6 a. -o. 0.

2a.7
29a
29.8
30.6
31.1
31. a
32.1
3?.7

0.
a.
a.

-le.
-5.
-5.

.-10.
-10.

-5.

32.1
3i.7
32.7
23.5

33.7
34.7
34.7
34.7
34. a
34.1
34.2

156.7
156. S
156.6
156. B
156.4
156.9
157.4
15a.2
162.3
165.2
lCR.7

?0
8s .
75.
5a.
50.
5a.
5a.
45.
45.
45.

72.
1s.
4a.
?4

116.
172.
193,
215.

67.
18.
6a.

5.
-5.

-25.
-20.
-15.
-la.
-15.
-1a.
-10.

0013122
ea131az
aa14am
ae 14662
5914122
aP, i418z
a6 I 5aaz
aa I 5862
i3at512z
a8]51az

:2.3 157.2 75
32.7 !58.4 7S+
32.9 159.6 65
33. I lfg.9 ca
33.3 162.2 69
33.5 163.5 55
33.8 1C5.2 55
34.4 167.5 50
35.3 17E.5 45

8.
0.
0.
0.
0.

32. H
32.9
33.2
33.4
33.4
;3.7
s4. a
35.3

157. -7
159.3
16E1. a
162.2
163. a
164.3
i6b . ?
17a.8

65.
65.
60.
55.

:::
5a.
45.

0.
a.

-5.
-5.
-5.

a.
a.

0.
6.

26.
45.
46.

a.

40. -la. a.a
S.a
Q.a
a.a
0.13
o.e

0.0 0.0 a. -a. a.
o.a a.a a. -a. a.
a.a e.e n. -e. 6.
e.o a.a e. -B. 0.
i3. a a.0 a. -a. a.

0.0 0.0 a. -D. a,
o.a O.e a. -a. a.
0.0 0,0 D. -o. a.
o.e 0.a o. -0. a.
e.a 0.0 a. -o. B.

13.
0.
n.
L1.

FILL FORECFISTS TYPHOONS lkl ILE O?ER 35 ICT3
LRNG 24-NC 4cI-HI? 7?-HR U?NG ?4-HR 4,J-HR 72-NR

WG F@RECRST POS 1? ERROR 2a. 114. 276. 5fJ6 . 20. 114. 2iG. 5a6 .
O% RIGliT RNGLC ERRoR 11. 58. lam. 371. Il. m Ialj. 371.

$)v6 INTENSITY llflGNITUDE ERROR 5. 18. 27. 27. 5. (c. 27. 27.

9$’6 INTENSITY BI!-lS -4. -14. -26. -27. 0. -1.4. -26. -2i.
NUMER OF FORECFISTS 31 26 20 12 31 26 2a 12

D I STFINCE mAVELED aY STOEH IS I 9aa. tin

lWERaGE SPEED OF ST@RM 1S 1a . KNOTS

TYPHOON mRGE
FIX POS1TIONS FOR CWLONE NO. 13

SRTELLITE FIXES

FIX
No.

TII’E
[z)

FIX
Pos rrIoti IICCRY DWRRK CODE SWELLITE COtt+ENTS SITE

*1
2
3
A

a60a33
07218%
072350
E8B929
aa t6a0
0817a1
aa2]aa
a822a9
aaz33a
a9a3a8
09a907
0916aa

16.2N
14.2N
14. BN
]3.8N
13.8N
13.7U
13.8N
13. BN
13.9N
14.6N
16. lN

161.6E
3sa. aE
157.9E
157.8E
156.4E
156.3E
156.2E
156.lE
156. aE
155.9E
155.9E
155.3E

PCN 6
PCN D
PCN 5
PCtl 6
PCN O
PCN 6
PCN O
PcN 5
PCN 6
PCN O
PCN 6

NLuaR6
OTHER
DMSP39
NOW+6
OINER
TIROSN
OTHER
N09!+6
DNSP39
OTHER
NOW?6
OTHER

PGN
PGTU
PGTtJ
PGTW
PGT!J
PGTLI
PGTIJ
PGN
PGTTJ
PGN
PGTIJ

INIT OBS

s
6
7
a
9

la
11
12

T2.5A2.5

T3. sn. s

02. aZ24HRS

n 1. en2HRs
16.7N
la. IN
19.3N
2a. 9N
22.4N
23.4N
23.4N
23. 3N
25.9N
26. IN
27. 4N
27. aN
2B . ON
27. t?N

PCN O
PCN 5
PCN E
PCN 2
PCN E
PCN 2
PCN E
PCN 1
PCN 2
PCN E
PcN E
PCN 4
Pm c
PCN 3

PGTU
PGT!J
PGTW
PGTLI
PG3TJ
PGN
PGTW
PGTLI
Pmw
P6TiJ
PGN
PGTW
PGTLI
PGTu

13
14
15
16
17
18
19
20
21
22
23
2.4
25
26
27
2B
29
3a
31
32
33
34
35
36

a92147
!a03ea
i00a45
la168a
I a2a0a
]a21ae
]a2]24
I I as22
11B9ea
I I t6aa
111947
112iae
1121a2

154. BE
155.3E
154.9E
156.2E
155. IE
155.4E
155.4E
155.6E
155.9E
156.8E
155.9E
156.2E
156. OE

NO(746
OTNER
NOFII16
OTNER
DwSP37
OTHER
Nom16
NOfI126
OTHER
OTHER
DI?SP37
OTHER
Nof-M6

I-5.54.5

T5.56.5

02. aL24tlRs

-=a . a02NRS

i2a5]l
I 2090a
12a941
}2izaa
i21aaa
i2 1926
1221aa
122221
13a08a
13a38a

2a. BN
23. 5N
29.5N
29. aN
3a. 4N
30. 5N
3a. 8N
3a. at+
31. aN
31.3N

155.8E
156. lE
156. F3E
156!eE
156. IE
155.7E
156. OE
156.8E
156.2E
156.2E

PCN 1
PCi+ E
PCN [
PCN C
PCN C
PCN 3
PCN C
PCN 3
PCN C
PCN C

TIROSH
OTHER
NO!%46

OTNER
OTHER
oP!sP39
omER
NIX+S6
OTHER
OTNER
NOQ136

PG7U
PGTIJ
PGTW
PGTL!
PGTIJ
PGTIJ
PGTW
PGN
PGTIJ
PGN
PGTW

T4.56. S-/LJ1 . !3i24HRS

]3a919
131680
]321aa
13215a
14e44e

31.7N
32.4N
32. 7N
32.5N
32. 9N

:56.4E
156.7E
1S8. aE
157.7E
159. lE

PCN 3
PCN D
PCN 0

37
3E
39
4a

OTHER
DTNER

PGTI,!
PGN
PGTtJ
PGN

PCN 3 T3 . S/4.5-All .a~61iRS NOC!126
PcN 3 TIROSN
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41 146857 33,1N 16E. lE
42 141600
43 1421ea
44 150380
45 15E6EW
46 158834
47 1516FW3

33.3N 161.7E
33.3N 162.2E
33.81i 163.6E
34. BN 164.4E
33.9N 165.8E
35.2N 169.9E

F 1X
No.

2
3
4
5
6
7
a
9

Tltt FIX
(z) POSITION

030533
099035
090615
090039
091902
B92215
1E0642
100835
110437

14.3ti 157.6E
14.7N 156.2E
15.5N 156. lE
15.21N 156.8E
17.5N 154.9E
lS.2N 155. IE
2E. IN 155. lE
2B.7N 155. EE
25. IN 155.6E

PCN 3 NOFM16
PCN O OTHER
PCN o OTHER
PCfi o T3.5/3.5-fi8 .9n9HRs OTNER
PCN O OTHER
PCN 6 NLVW$6
PCN o 071+ER

I?IRCROFT F1kES

FLT 70 ENS OBS ~X-SFC-LND mX-FLT-LW--LND F7CCRY EYE
LVi

EYE OR IEN- EYE TEFP (C)
HGT ltSLP VEL,’ERG~NG DlRtiLfiRGA7NG NFPffiT SHRPE DIFIMAOTION OUT/ lN/ OPAST

150!3FT
700m
7Eam
70Bta
7Bmo
7E301’C3
700m
7BEm
700ttS

3025
3015
3019
2869
2841
2666
2624
2637

998 35 E4E SE 196 45 a7e
992 35 250 24 360 24 250

40 830 15 320 35 230
990 4B 108 90 16E 57 E9E

27S 64 228
12B 77 368

106 180 5 3EB SE 180
944 120 E5E I@ 15B 114 BIB
946 118 29E 5 29B 110 250

40
24
15
15
45
25
10
15
10

51
73 CIRCULfiR
64
52 CIRCULRR

10 3
52 CIRCULflR
51
51 CIRCULQR
51 CIRCULRR

22

15

20

15
12

PGm
PGTW
PGTLI
PGN
PmlJ
PGTu
PGTW

+26 28
+10 +15 +12

+11 +15 +11

+ 9 +18 +13

+12 +23 + S
+16 +17 +15

t6N
NO.

1
2
3
3
4
4
5
5
7

NOTICE - THE FISTER [SKS (*) 1ND ICRTE F 1=S UNREPRESENTfJTIV= FIND NOT USED FOR BEST TR9CK PURPOSES.
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TROPICAL DEPRESSION 14

BEST TR9CK w) RNING
ERRORS

m/DWli!? POSIT WIND POSIT WIND DST WIND
EIEI1418Z14.6 125,3 28 E.e 9.8 8. -B. El,
08150S0!15.3123.4 2e 15.51?3.9 3@. 26. 10.
R815R6Z 16.e121.6 15 16.5125.5 30. 226. i5.

BEST TRAcK DATA

24 HOUR FORECflST
ERRORS

POSIT WIND DST WIND
a.sl e.e E. -0. e.
o.@ 0.8 E. -n. 0.
0.0 0.0 0. -0. 0.

4S HOUR FOREChST
ERRORS

POS 1T WIND DST LJIND
0,0 8.8 a. -0. a.
0<0 0.0 8. -0. B.
B.B 0.0 0. -8. 0.

FILL FOREC12ST6
LFWG 24~~ 4S-HR 72-HR

RX FORECRST POSIT ERRDR 126. 0. B.
Wit R I GHT RNGLE ERROR 6?. a. u.
WG IN TENS 17Y l’t9GN ITUDE ERROR 13. 0. 0. ::
fivt 1NTENsIT% E!13S 13. 0. 0. 0.
NUmER OF FORECRSTS 2 0 B e

DISTFINCE TRWVELED BY STORti IS 229. NM

AvSRflGE SPEED OF STORM IS 19. KNOTS

TYPHOONS LM lLE OVER 35 KTS
LRNG 24-HR 48-HR 72-HR

0. 8. 0. 0.
0. 0. 0. 8.
0. 0. 0. 0.
B. a, 0. 0.

0 E 0 B

7ROP lCRL DEPRESS 10II 70-14
FIX POS1TIONS FOR CYCLONE NO. 14

SRTELL 17S FI~S

FIX TIPE FIX
NO. [z) POSITION

*1
2
3
d

11
12
13

* 14
15
16
17
18
19

122221
141600
1410s4
142180
142206
1423\7
150300
15a9EB
151157
1S 1680
151904
151904
152108
1s2100
160000
160836
16 f13E0
160749
168900

8.IN
13.8N
14.4N
14.9N
15.4N
15. SN
16.8N
16. BN
16. nN
1<.3N
l?.6N
17.6N
18.6N
14.6N
18. EN
19.7N
19.9N
28. IN
19. BN

137.5E
126.8E
125.4S
124.4S
124.3E
123.4E
122.7E
121.8E
121.9E
1221,8E
120.9E
120. OE
119.4s
126. lE
118.4E
120.2E
119. lE
116.2E
l17,0E

FIX Tlm FIX
NO. (z) POSITION

1 158442 16.2N 127. lE

RCCRY

PCN 5
PCN O
PCN o
PCN O
PCN 5
PCN 5
PCN O
PCN O
PCN 5
PCN O
PCN 6
PCN 5
PCN O
PCN O
PCN O
PCN 5
PCN O
PCN 5
PCN O

FLT
LVL

15eeFT

NOTICE - THE 12STER1SKS <*)

DVORRK CODE

TD. WB.B

T2.eiz. e

T1.5/l.5

T1.0/I.0

Sf17ELL17E

Nom6
13TNER
OTHER
OTHER
DNSP37
NORQ6
OTHER
OTNER
NOl)Fxi
OTHER
TIROSN
T1R05N
OTNER
OTNER
OTHER
NOFIQ6
OTNER
TIROSN
07NER

COttENT3

I?IRCRfiFT FIXES

INIT 08S

BSD ON UL FLOW
PSN B5D ON CONTINUflY
PSN BSD ON UL FEFITURES
lNIT OBS

CONTINUITY FROM KFIDENC+
POOR LONG INDINQL PSN
LLCC PSN F)T 15. IN 12S.7E
PSN BSD ON ULCC IIND CONTINU lTY
PSN BSD ON LLCC
PSN 8SD ON CONTINLI ITY
INIT 0SS

INIT 0SS

SITE

PGN
?GTW
PGW
PGTLI
PGTW
PGTW
PGTL!
PGTW
ROT)N
PG~
RPM
PGN
PGTld
PGTW
PG3U
RODN
PGTW
RPm
PGTu

72 HOUR FORECAST

POSIT WIND DST WIND
e.0 a.a e. -a. a.
0.0 0.0 0. -0. e.
8.a a.a a. -a. e.

7B8m 08S mX-SFC-Li’iD t+lX-FLT-LVL-lt+D I?CCRY Em EYE OR lEN- EY6 TEPP (C) t’6N
HGT MELP WL~RGmNG D IRAEL~RGA?NG NQVAET SNRPE D I$WVTFITION OUT/ [N/ DPGST NO.

lae4 2024840298 1924048 95 +24 +25 +24 27 2

INDlcRi3 F IxEs uNREpREsENTAT[w FIND NOT USED FOR BEST 7R9CK PURPOSES.
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TYPHOON NORRIS

BEST TRACK DATA

24 HOUR FORCCOST
EEFQI?5

Pm [T IJOiD DST LJIND
0.0 0.0 e. -B. o.
0.0 Ei. e 8. -0. El.
0.0 0.0 r3. -0. El.
0.0 t3.0 a. -@. o.

1s.3 133.5 46. 7<, 5.
1s.7 137.2 45. 74, 18.
16.3 133.12 45. 7C, S.
22!,1 131.6 45. 38. 8.
22, E 131.B 45. 155. -5.
28.2 123.2 58. 45. -5.

4B HOUR FORECQST
ERF?ORS

POSIT WIND DST WIND
%.6 0.0 cl. -B. a.
0.0 0.0 e. -c. o.
O.n 6.0 8. -0. El.
u.0 F.D c. -L). l).
2.7 128.6 50. 74. 0.

127.9 55. ./1, 0.
19. S 129.2 55. 147. -S.
22.4 128.2 55. 111. -1s.
24.2 !27.9 68. 177. -2@.

72 HOUR FOREC13ST

POSIT WIND IIST WINC
D.e 0.9 0. -0. e.
0.8 N.n El. -Q. !3.
0.@ Fi, O a. -El. c.
0.0 O.Q

21.0 124.5
22.9 124.1
21.8 125.7
25.3 125.3
26.8 124.6
26.3 123.1
26.5 122.9
29.4 122.2
29.0 1:4.5

0.0 0.0
8.0 3.0
0.8 8.8
0.0 6.0
0.0 0.0
0.8 !3. s

l?O/DO,liR

0823BEZ
8B23216Z
E823 122
0B231t7z
12824EOZ
EB24B6Z
E82412Z
6824 1S2
0325tlEZ
082586%
882s122

i=osr.r h
15.2 143.6
15.8 142.2
16.1 140.7
16.4 139.4
16.8 138. s
17.2 !37.4
17. S 136.6
17.9 135.7
18.2 134.8
IB. ? 133.5

POSIT
0,0 0.0
0.8 0.0
0.0 8,0
0.0 0.0

16.8 138,3
17.1 137.2
17.2 1?,4,9
18.1 135.3
15.1 134.8
18.s !53.5

ERRORS
@ST WIND
-o. 0.
-0. 0.
-0. a.
-a. B.

o. B.
13. 0.
93. 0.
%6. E.
54. -s.

s. 8.

0. -0.
60. EI.
65, 37.
65, 21a.
65, 217.
65. 226.
65, 1s9.
65. 226.
65. 303.
60. 434.

B. -8.
8. +3.
R, -a .
0. -El.
0. -B.
0. -B.
0. -0.
~. -0.
@. -F3.
0. -8.
8. -0.
0. -Q

n.
-20.
–2{! .
_25 .

5.
10.
20.
3D .
45.
45.

0.
0.
e.
e.
0,

1:
20.5

24.8
23.3
25.6
2s.8
26.8
27.7
2q.8

31.5
0.0
0.8
tl. u
0.0

125.3
12s.6
123.5
122.5
122,3
122.6
124.6
126.5

0.0
0.0
0.0
8.0

65.
68.
65.
70.
75.
70,
?6,
76,

0.
6.
w.
6.

103.
134.
131.
99.

137.
229 .
424.
564.

-o.

-25.
-30.

5.
,5.

30.
35.
50.
55.

0.
0.

19.3 132.1
19. B 131.0
2B.2 129. B
20.7 12B.6
21.5 127.3
22.3 126.2
23.1 124.9
23. S 123.9
24.3 122.8
24. S 121.4

48
45
50
55
60
70
m
85
90
60

19.2 132.3
19.7 131.8
1S.9 129.6
2E.9 [28.5
21.2 127.3
22.3 126.1
23.4 125.8
23.9 123.7
24.6 123.0
24.6 :22.0
25.5 1213.3

40.
40.
45,
55.
60.
65.
75.
85.
85.
aa.
55.

13.
6.

21.
s.

18.
6.

19.
21.
21.
37.
44.
17,
42.
52.
-El

-::
-5.

a.

-::
-5.

-::
20.

a.
18.

20.6 12!3.3
21.9 1.26.2
22.4 124. B

23.2 124.2
24.8 123.2
26.3 123. L3
2S.9 123.3
27. S 121.9
‘28.2 122.1
2B.2 12a.4
213.6 119.5

E.a 8.8

50. z’. -10.
55. 24. -15.
65. 42. -1s.
05. 24. B.
aO. 28. -lg.
745. 138. 2s.
85. 220. 30.
85, 157. 40.
85. 220. 5EI.
69. 186. 40.
36, 164. 1S.

E825 182
0826882
S)B2606Z
8826122
BB26182
0827002
8827062
W32712Z
EB27)BZ

-o.
-o.
-6.

0.
0.
0.
0.
0.
0.
0.

0. 0.a
a. 0.0
El. 0.0
0. 0.0
8. 8.8
0. 8.0

!3.8
0.0
2!.0
0.0
0.0
0.0

25.0 12E.9
25.8 128.8
26.1 118.7
26.6 117.4
27.6 116.6

55
45
35

882BE6Z
F1828122
8828182
aB29BBZ

25.7 120.3
26. s 118. B
27.4 117.0

8.0 8.0

55.
40.
3B .

8.

0. -0. 8. 0.0 0.0
0,

8. -o.
-B. 0. W.o 8.8 E. -8.

0. -B. a. 8.0 0.0 8. -a.
R. -B. 0. 0.0 8.8 a. -0.

5.
10.
0.

0.0 0.0
13.B 8.0
B.o 8.8

20
15

RLL FORECflSTS
I.RNG 24-HR 48-HR

26. 103. 1E3.
19. 78. 134.
4. 16. 22.

72-HR
212.
144.
24.
18.

9

TYPHOONS L&I LE OVER 35 KTS
LRNG 24-HR 4..-HR ?2-HR

22. 93. 126. 16B.
17. 69. 84. 182.
4. 15. 16. 19.

Q% FORECRST POSIT ERROR
lTvG RIGHT CiNGLE ERROR
Wit lNTENS ITY mGN lTUDE ERROR
flV6 INTENSITY BIIIS
NUP8ER OF FORECRST5

D lSTfINCE TR!-WELED BY STORM IS

1. 9. 7.
28 17 13

0. 7. -1. 8.
15 15 11 7

1718. NM

IVJER74GE SPEED OF STORM IS 12. KNOTS

TYPHOON NORRIS
FIX POSITIONS FOR CYCLONE NO. 15

SWCELL ITS FIXES

FIx T1tlI FIX
NO. (Z) POSITION (3CCRY D14JRfiK CODE SIUELL ITS cottlENTs

[NIT OES

SITS

1
2
3
4
5
6
7

2222B0
230300
230908
231039
231200
232180
232319
248308

15.6N
15.4N
16. IN
16.5N
16.5N
16.5N
16.7N
lb. BN

144.4s
143. IE
141. ZE
140.9E
140.9E
139.2E
138.5E
138. lE

PCN
PCN
PCN
PCN
PCN
PCN
PCN
Pcti

5
0
0
5
0
0
5

T8. Ew6. o NoF196
OTHER
OTHER
NO!T36
oTHER
OTHER
N0flR6
OTNER
TIROSN
oTHER

PGTTJ
PGTIJ
PGTLI
PGN
PGTW
PGTW
PGTW
PGN
PGTLJ
PGN
PGTW
PGTW

T1.8/l. e /ol. a/25HRs

8
9

18
11
12
13
14
15
16
17
10
19
20
21
22
23
24
25

0
s
o
5
5
5
0
5
5
3
0
5
0
0
6
6
5

248617
248900
241B17
241982
2419@2
24218B
242257
258688
258686
250S00
250955
251608
252108
252124
252134
252234

17. lN
17.3N
17. IN
18.3N
le.9N
lB.4N
ie.3N
19.8ti
19. ON
19.2ti
19.2N
19. SN
28. lN
19.6N
19.9N
19.6N

137.7E
137.8E
137. OE
135.7E
135.9E
135.3E
135. lE
133.5E
133.5E
132.9E
132. EE
131.2E
130.2E
130.2E
130. @E
138. EE

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCH
PCN
PCN
PCN
PCN
PCH

NoRn6
TIROSN
TIROSN
OmER
Nomfi
TIROSN
TIROSN
OmER
No flF16
OTHER
OmER
DMSP37
DMSP37
No!mfi
OmER
TIROSN
TIROSN

RPtX
PG3TJ
PGTW
RODN
PGTW
PGTTJ
PGTW
PGTW
P&-m
RPI’K
PGTTJ
PGT1.1
PGTW
PGN
RODN
PGTW

T2.5/2.5 01.5i24HRS
T-3. W’3.E INIT 06S

lNIT OBS

INIT OBS

T4. E/4. E

T3.5/3.5 01.8/24$lRS
260 10B
260554
268554
26E980
261114
261114
261114
262100
262353
270724
270900
271051
271200

20.2N
2B.4N
2B.5N
28.7N
21. lN
21. EN
21.3N
23. ON
23. 2N
23. 5N
24.ON
24.3N
24.5N
24.8N

129.7E
12a.5E
127J. SE
12a. EE
127.6E
128.8E
127.9E
125.7E
125. OE
123.6E
123.3E
123, lE
122.9E
122. OE

o
3
s
o
5
6
5
0
1

:
2
E

26
27
?8
29
30
31
32
33
34
35
36
37
3a

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

T4. 0/4. B ~ 1. w24HRS
OmER
NOIW6
NofNi6
Nom6
OmER
No fN’!6
TIROSN
OTNER
NollFa6
OTHER
oTHER
TIROSN
TIROSN

PGTW
RPm
RODN
PGN
PGTLI
RKSO
PGTLI
PGN
PGTW
PGTIJ
RKSO
RODH
PGN

T4. S/4.5 ~1 .Ew25HRS
T4.8z4. B lNIT OBS

2716(30
272018
272810
272339
2e03a0
2e0713
26E7i3
2a89E8
2B 1029
281280
2e 1608
282108

0
3
3
3

39
48
41
42

43
44
4s
46
47
4a
49

24.4N
24.3N
24.9N
25. 6N
25. 6N
24.7N
26. IN
25.4N
26. IN
26.7N
26.4N

120.7E
121.8E
121.c+E
128.5E
llS.6E
118. EE
llB.4E
117.9E
117.2E
116.9E
115. eE

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

T3.5~.5 AJ1.6/24HRS

T3.5/3.5-
T3. B/3. D-

NOFIR6
OmER
TIROSN
TIROSN
OmER
Nom6
OTHER
OTHER
OmER

PGT6J
RPF?(
RODN
PGTW
PGTU
PGm
PGTIJ
PGN

INIT OaS
INIT OBS

FIX LED ON UL FE!-YTURES
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RI RCROFT F IY2S

mX-SFC-LJWD mX-FLT-LVL-LMD 9CCRY
V2L=RGA?NG DIR~L~RGmNG NRV/tlET

FIx TII’E
No. (z]

FIX
POSITION

FLT 7EBNB OBS EY2 EYE OR IEN- EYE TEf’F (C)
SHF)PE OIIW-’TRTION OUT/ lri/ DP&ST

ttSN
NO.LVt ~G~ .“., .,,...

1005

1002

983

973

962

954

15
69

120
28
15

1 24@lEB
2 24 L.2~5
3 241520
4 25BBOS
5 250307
6 260424
7 261228
? 261445
5 262838

16.9N
17. BN
18.3ti
111.2N
19.6N
20. 6N
21.6N
21.8ti

13e. lE
136.4E
135.8E
134.7E
133.9E
128.9E
127. lE
126.8E

15B0FT
700ti3
79tm3
70am
?Eom
7E9m
780PQ

3131
3115
3064
3034
2962

35 830 10 098 25 D3B
139 3E 130
270 25 210

35 368 38 2m Itr Lr5@
35 350 23 248 34 168
35 240 35 29B 42 240

65
23
55
55
8 10
55
24
23

43
42
43

+25 +26 +26 28

+12 +12 + 8

+11 +13 +12
+!1 +16 +12

+12 +17 +10

+13+18 +11

+16 +1s +15

1
2
2
3
3
6
7
7

:
s
a

35
220 78 140
E5SI 55 31X3

339 42 240
55 31a 45 E13!4 72 310
65 BIB 35 14Ei 94 E70

40
7@0m
70Brm
70Em

780m
700tQ

2073
2796
2790
2764
2714

22. 6N
22. 9N
23. IN
23. 4N

125.7E
125.5E
124.8E
124.2E

IE 262180
11 270098
12 27 f3250

1?
2LI
30

R&DFN?FIx Tlt’E
NO. (Z)

F 1X EYE EYE RRDOB-CODE
SH12PE L)lRM mufw TDDFF

srm
LM3 NO.POS1TIOH RRDF?R RCCRY COMENT5 POSITION

262100
262100
27%000
270108
2701 BE
270280
270288
270300
2703E0
27&iDB

22. 6ti
22. 7h
23. IN
23. 3N
23.4N
23.3N
23.4N
23.3N
23.4N
23. 5N

125.6E
125.5E
12’?.9E
124. 7E
IZ4.6E
124.5E
124.5E
124.2E
124.2E

LOND
LLIND
LRND
LFIND
LilND
LRND
LRND
LRND
LaND
LllND
L(iN@

55/6
22913
55//4
55//4
51913
50913
11914
51913
11813
5Frs13
219!4
55//3
21843

53011
53114
731 1s
73116

24. ZN
24. 81{
24.3N
24.3N
24.8N
24. 3N
24. HN
24.3ti
24.8N

124.2E
125. 3E
124.2E
124.2E
125.3E
124.2E
1Z5.3E
124.2E

479 la
47927
479 m
4?9 Is
47927
47918
47927
47918
47927
47918
47927
47918
47927
46699

46699
46699
47910

<7927
4792?

2
3
4
5
6
7
B
9

10

73814
53812
72914
52714
72912
52816
72911
5261 I

125.3E
124. lE
123.9E
123.9E
123.8E
123. EE
123.7E
123.7E
123.6E
123.6E
123.6E
123.6E
123.5E
123.5E
123.4E

24.3N 124.2E
24. SS 125.3E
24.3N 124.2E
24. BN 125.3E
24.4iN 121.6E

11
12
13
14
15
16
17
18

:
21
22
23

27@40B
270500
270500
270S03
270500
27 f2600
270708
270708
270700
270$300
270em3
270800
270980
270900

23. 5N
23. 5N
23.4N
23.5N
23.5N
Z3.6N
23.6N
23. 6N
23. 5N
23. 6N
23. ?N
23. 6N
23. 8N
23. EN

L$lNO
LFIND
Lf+ND
L&lND
L$lND
L9ND
LFIND
LfiND
LFIND
L(JND
LF?ND
LRND
LFIND
Li2ND
LRND
LRND
LF7ND
L12N0
LIIND
LRND
LRND
LFIND
LRND
LRND

5//// ,’3714
5//// z2612
///,-/ /3 106
1EE12 52907
55//3 73009
12814 53285
12B14 53205
5//// ,35E6

5e913 72988
50913 7321B
11973 53114

RCKK
24. ON
24. ON
24. 3N
24.8N
24. BN
24. ON

121.6E
121.6E
124.2E
i25.3E
125.3E
121.6E
124.2E
124.2E
IZ5.3E
121.6E
121.6E
124.2E
125.3E
124.2E
125.3E
121.6E
125.3E
1Z4.2E
125.3E
124.2E

24. 3N
24.3N
24. SN
24.0)4
24. BN
24. 3N
24.8N
24. 3N
24.8N
24. EM
24. !3N
24.3N
24.8N
24.3N

4791s
479 I E
4792724

25
26
27
2B
29
39
31
32
33
34
35
36

123.4E
123.3E
123.4E
123.3E
123.3E
123.2E
123. lE
123. OE
1z2. SE
122.9E
122.5E
122.5E

271090
27 lEI130
271090
271E00
27!1?0
271100
271108
2712E0
2712a0
271300
2713EB

23. 9N
23. Et+
23. 9N
23. 9N
24. IN
24. IN
24. IN
24. ZN
24.3N
24.3N
24.4N
24.5N

5//// /3506
5//// /35E6

59912 73207
10622 5330E
19B12 73312
12832 53216
5//// /3] 13
21932 53B19
45//2 73214
21842 52916
45//3 7381 e
55/~ 73016

46699
46699
47918
4?927
4791s
47927
46699
47927

479i’a
47927
4791B
4791B271~B

271500
271508
2716fJB
271700
271 BOB

122.4E
122.8E
122. EE
121.8E
121.5E
121.3E

LRND
LRND
LhND
LRND
L12ND
LfiND

24. 3N
24.3N
24.3N
24.3N
24.3N
24.3N

124.2E
124.2E
124.2E
124.2E
124.2E
1.24.2E

37
38
39
40
41

24.6N
24.5N
Z4.5N
24.5N
24.5N

55/= 73816
7///3 52919
55//3 72S 14
65//2 72718
65//2 726]2

4791B
47918
479 IB
4791e
4791E

NOTICE - TNE 9STERISKS (*) IND ICFITE FIXES UNREPRESENTFIT IVE 9ND NOT USECI FOR BEST TRRCK PURPOSES.
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TROPICAL DEPRESSION

BEST TRACK DATA

16

BEST TRRCK

PUS IT Wlttr)
4.9 150.8 15
5.5 158.1 15
6.2 149. S 15
6.9 149.1 15
7.5 140.5 20
7.8 148.0 20
7.9 147.5 20
S.2 147.2 28
8.4 147.1 2E
8.9 146.9 25
9.4 146.5 2s

L.EIRNING 24 HOUR FORECOST
ERRORS ERRORS

?0S 1T WIND DsT WIND POS [T !JIND DST wlti O
0.$3 0.0 0. -B. 0.0 e.e a. -0. 8.

a.e e.a e. -0. e.

4S NOUR FO.?EC9ST 72 HOUR FO13ECRST
iRRORS

POSIT UINi) DST WINO POS [T WIND DST IJltiDP’Q/D9~!7

098 118Z
mE2E0z
a9@2@6Z
0902122
E9B21OZ
a9E3ElBz
a90305z
i39FJ3!2Z
$3503162
@9L34@0z
E19E14062

0.
9.
0.
8.
0.
13.
0.
0.
0.
0.
0,
s.
5.

10.
15.

e.a
8.0
8.EI
EI. F3
0.0
e.e
S.o
8.0
3.0
8.0
8.0
0.0
e.El
a.ci
0.0

ei.o
0.9
0.5
0.3
0.0
0.0
0.0
8.0
0.0
0.0
0.0
O.a
0.0
t). a
0.0

L3. +3.
0. -0.
a. -8.
B. -0.
0. -o.
8. -0.
0. -H
13. -!3 .
0. -cl.
a. -0.
B. -0.
a. -0.
a. -0.
0. -0.
0. -a.

D.
e.

O.cl
E1.a
0.0
El.@
8.0
().8
B.sl
rf. e
0.0
(1.0
S.o
0.0
0.0
e.a
0.0

0.9
!3.0
8.0
B.@
L1.13
0.0
0.0
O.B
0.0
0.0
U.o
N.lT
0.0
0.0
0.0

0, -e.
.1. -0.
0. -D.
3. -B.
,1. -0.
. -0.
u -0.
,). -!3.
,] . -0.
1, -0.
d -0.
3. -o.
(J. ’13.
4. -0.
.1 -E .

0.
i! .
0.
0.
n,
9,
‘J,
u,
u,
@.
IJ
L1.
0,
s,
0.

0.8
0.0
a.0
0.Q
0.0
0.9
0.0
0.0
0.0
9.2
9.5

0.0
0.0
0.0
0.0
8.8
0.0
0.0
0.0
0.8

146.5

146.2
145.5
143.2
141.9

0.
0.
0.
a.
0.
a.
a.
0.
3.

25.
3a.
30.

-8.
-B.
-o.
-B.
-0.
-8.
-0.
-0.
-0.
12.
42.
90.
64.

144.

8.0 F1.0
a.o F3.9
8.0 a.a
a.o a.a
a.a 8.9
0.8 0.a
a.o a.a
a.a 0.0

]a.4 144.7
0.0 0.a
a.o G.0
o.a 8.0

a.
0.
0.
8,
a,
a.
0.
a.

5EI
0.
0.
a.

-B .
-a.
-D .
-B .
-0.
-a .
-0.
-a.

241.
-0.
-D .

El.
o.
a.
a,
0.
e.
o.
a,

35.
a.
a.
cl.
0.

0.
a.
0.
0.
0.
*.
0.
0.
a.
8.

9.6 145.5 25
lE.3 144. E 25
11.6 142.6 28
13.6 142.2 IS

19a
10.7
11.2

a9a5aoz
@9@5@6Z

3a. -0.
-0.

0.
3a. a.ci a.o a. 0.

(4LL FORECFISTS
LRNG 24-HR 4G-NR 72-HR

Flkt FORECRST POSIT ERROR 7a. 241. a. 0.
aVG RIGHT FINCLE ERROR 2a. 28. a. a.
fP/6 INT’i?lS :TY !’KIGNITODE ERROR 7. 35. a. a.

T’@HOONS U ILE O~R 35 KT3
LRNG 24HR 4S-HR 72-HR

6. a. cl. 0.
cl. a. a. a.
a. a. 8. 0.
a. a. 9. a.

a e 8 0
I?V6 INTENSITY EIRS 7. 35. a. a.
NUmER OF FORECRST6 5 1 0 a

D 1STANCE TRFWELEO BY STORtl IS 776. Nli

WERRGE SPEEO OF STORM IS 9. KNOTS

TROPICRL DEPRESSION TO-16
FIX POSITIONS FOR CYCLONE NO. 16

SRTELL ITS F 1=S

FIX TII’E
NO. (Z)

FIX
POS1TION COt?’ENTS

INIT OBS

Sri’sfiCCRY

PCN 5
PCN O
PCN 5
FCN 5
PCM 6
PCN O
PCN 5
PCN 5
PCN 5
PCN O
PCN O
PCN 5
PCN O
PCN 6
PCN 6
PCN O
PCN 5
PCN S
PCN o

FLT
LX

15aaFT
70afm
7acim

DW3RRK CODE SFWELLITE

812139
a2a3aa
azlam
022025
022216

S.3N 15B.3E
5.8N 149.6E
6.4N 149.4S
7.EIN 14G.5E
7.9H 148.5E
7.9N 147.5E

e.eN 147. aE
e.6N 147.3E
8.8N 1413. BE
9.5N 147.3E
9.6N 146.6E
9.5N 146. SE
9.6N 14S. IE

lfi.3N 144.3E
18. ZN 144.6E
IE.3N 143.6E
18.2N 143.6E

TD.5a. s

T1.5/l.5 ml.0=4NRS

n.ez.a ma.5i24xRs

NOR%
OTHER
NOCN?6
DmP37
NORR6
OTHER
TIROSN
NoflR6
NoRf)6

PG’P.l
PGThl
PGTIJ
PGTW
PGTLI
PGTIJ
PGlt!
PGTLI
PGTL!

4
5
6
7
e
9

la
11
12
13
14
15
16
17
ie
19

0306’44
a3a956
03223S
a40300
a4a9aa
a4a534
i3412Ba
641837
a4ia37
042100
a42213
05a9 I I
e516a0

UL lE. ZN 145.=
OTNER
OTHER
Nolm6
OTHER
TIROSN
TIR05N
OTHER
No$la6
NoFm6
OmER

PG31!
PGTW
PG1hl
PGTW
PGTW
RPI’K
ffiTIJ
PGN
PG~
PGT&l

T2. sa. s na.5n4HRs
12.2N 142.6E
14.2N 142.7E

$71RCRRFT FIXES

7eam OBS mx-sFc-LtiD mx-FLT-Lw-MD mcRy EWE OR I EN-
HG r mLp v2LmRGmHG D lRfiLmRGmNG mvfiT $~E DII?WTRTION

EYE TEFP (C) MEN
OUTZ [Nz DP~ST NO.

+22 +22 +22 29 3
+10 +ta +10 4

+12 +18 5

FIx TIt’E
NO. (z)

FIX
POS1TION

1 04015S
2 e41451
3 a5a844

8.9N 14S. EE
IE.6N 144.7E
lZ. IN 142.5E

1802 25 a3a 30 33a 25 3aa 5a 5 10
31Z2 IEIE ase i7 e3e ea 5 Is
3ea8 lee 1 25 33a 135 ma Ie 33a 135 5 5

NOTICE - Tt+E ASTERISKS (*) lND [CaTE F 1=S UMREPRESENTRTI= RNO NOT USED ~ BEST ?R9CK PURPOSES.
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TYPHoON ORCHID

BEST TRACK DATA

BEST TRF?CK LFIRNING
ERRORS

POSIT WIND D5T IJIND
0.0 0.0 0. -~. SE.

24 HOUR FORECRST
ERRORS

POSIT 611NC! DST WIND
R.v 0.0 0. -0. 0,
9.9 0.0 9. -a. 0.

48 HOUR FOREC12ST
El?RCIRS

POSIT LIIND MT HIND
0.EI B.@ 0. -n. 0,
8.B 0.0 0. -u. 0.
E.B 0.0 0. -B. 0.
E.@ 8.5 B. -n. 8.

.?3.8 135.3
‘G S 136 4 =: 2~”

10.
10.

;6:7 134:5 85. 243: 10.
25.9 132.8 B5. 79. 10.
26.3 ;31.3 65. 70. 10.
26.1 132.2 flu. 11!3. 0.
26.2 132. L3 85. 112. 5.
28.8 132.9 8B. 170. –:; .

72 NOUR FORECRST

POSIT
B.e 8.s
V.o 0,0
0.0 O.n
9.?3 EI.13

26.9 133.7
29.3 135.5
29.6 134.8
20. E 13.7.0
29.6 132.8

wIND
0.
0.
0.
B.

Em.
75.
75.
75.

CIST
-0.
-B .
-0.
-0.

172.
279.
231.
174.

LJIND
o.
4.
@.
0.
?,.

-5.
-5.

iW3~9+lR POSIT L!IND
0906882 14.7145.2 2S
E9L3686Z15.2145.1 3EI
09W612Z 16.1144.8 35
a9L3618Z17.1143.9 48

0.0 E?.E 0. -E. a.
0.El 0.0 0. -0. 8.
0.0 0.0 0. -8. 0.
18.8142.8 48. B. -5.

0.8
0.0
21.2
23.2
23.5
22.3
22.7
23.0
23.8
2s.5
2G.2
26.7

8.0
0.0

138.5
138.1
136.7
134.5
132.7
134.2
133.5
132.5
132.2
131.2

0.
3.
65.
70.
80.
8D.
75.
70.
m.
8s
BO.
75.

-0.
-0.
60.
167.
114.
56.
94.
67.
80.
m .
i37.

!3.
D.
5.

~:
2@.
10.
8.
s,
10.
5.

@9@7EIEiZ 18.8 142. S 45
09 E7E6z lB.7 141.9 58
09s!7 :2Z 19.3 140.8 55

19.4
19.8
19.4
19.9
20.7
21.2
22,’4
22.9
23.4
24.2

14Z.e
140.7
138.6
137.0
137.5
136.6
135.3
i34.6
:33.6
132.9

4s
55.
55.
55.
sO.
60.
60.
60.
65.
65.

42.
SE.
64.
92.

2;:
!6.
13.
2B.

-5.
B.
0.
-5.
%.
8.
e.
-5.
-5.
-10.

B9E71?27
B9@30z
E9E8E16Z
a9E18I22
E9@81Fx
a9@99F3z
09@906Z
8989122

19.7
20.2
20.s
21.6
22.2
22.s
23.5
23.2

139.7
138.6
i37.5
136.5
135.5
134.4
133.1
132.2

55
60
60
m
60
65
70
75

-10.
75.
75.

la.
29.2 132.5
29.s 133.7
32.113?.4
D.D O.D
8.0 D.0
B.EI B.o
0.0 e.d
0.0 O.B
0.0 0.0
0.0 E.o
0.0 @.o
0.0

20.
3s.
40.
0.
0.
0.
0.
0.
0.
e.
Q.

75.
70.
F!.
8.
0.
e.
e..
0.
n.
0,
0.

478.
517.
-d.
-0.
-8.
-0,
-0.

29.7 132.7 05. 137. 20.
39.9 132.2 70. 2Q5. 15.
32.5 132.0 713.2137.313.
34.7 131.8 55. 330. 25.
0.0 0.0 w. -o. 0.
0,0 0.0 U, -R. 0.
E.n 0.0 0, -o. 0.
@.6 0.0 b. -8. B.
G.a B.o 0. -n. o.
!3.0 0.8 D. -0. 0.
8.0 0.0 B. -0. B.
8.0 B.E E. -0. 6.

57.
71.

-5.
-5.71. 28.6 129.9 75.

0909182
B91OWZ
E191E862
O91OI2Z
89191EZ
891IEEIZ
E911’362
0911122
E9111BZ

25.5
25.0
27.5
27.8
30.4
31.4
34.3
37.3
4Ei.0

131.4
131.3
130.6
130.9
13D.2
130.9
131.6
132.4
133.0

:
08
90
85
65
55
40
30

24.9
25.4
27.2
28.S
30.0
31.2
34.2
37.3
0.0

131.5
123.0
131.2
130.7
130.5
130.3
131.6
132.7
0.0

70.
7@.
75.
75.
80.
60.
50.
45.
0.

36.
74.

-5.
-5.
-5.
-5.
-5.
-5.
-5.
5.
n.

29.2
29.7
34.2
35.8
37.s
8.0
0.0
0.8
8.8

129.7
127.9
132.6
133.B
136.2
0.0
0.0
a.o
O.ci

75.
?s.
65.
m.
5%.
0.
0.
0.
8.

76.
185.
5+3.
112,
198.
-0.
-0.
-0.
-0.

-10.
10.
10.
10.
28.
0.
8.
a.
0.

37.
61.
28.
33.
6.
14.
-0.

-0.
-0.
-e.
-0.
-e .
-Li .
-8.

E.u
0.0
0.0
0.0

0.
0.
e.
0.

0.0
e.0
0.0

R.
0.
0.

FILL FOREC9STS
L.RUG 24-NR 4D-HR

R\43 FORECRST POSIT ERROR 36. 95. 175.
W/G RIGHT RNGLE ERROR 22. 62. 98.
$iW2 IN7ENS IT’i mGN lNDE ERROR 4. la. 13.
WC 1NTENSIT% B19S -3. 7. 12.
ttUPf3ER OF FO!?ECRSTS 19 16 12

DIST9NCE TRIw%LED BY STORM IS 2043. m

TWHOONS 6SIILE LMR 35 h’TS
72-HR kRNG 24-HR 4$3-NR 72-HR
294. 36. 88. 161. 251.
179. 22. 55. 103. 159.

16. 4. 9. II. 13.
!1. a. 6. 10. 7.

8 19 15 II 7

IWERfiGE SPEED OF STGRPl 1S 15. KNOTS

TWHOON ORCHID
FIX POSITIONS FOR CYtLONE NO. 17

?JT7ELLITE FI~S

FIX TIPE FIX
NO. (z) POS1TION flCCRY DWRF3K CODE SRTELLIIE COt’t’ENT6

INIT OBS

SITE

1
2
3
4

5
6
7
8
9

10

052151
06w300
E6B529
060900
E6103R
661200
862128
@7a30B
E799Li0
07 I EOB
071200

14.6N
14. EIN
14.5N
15.4N
15.7N
16. BN
17. BM
19. IN
19.4N
19.7N
19.7N

145.2E
145. lE
M5.2E
145. EE
144.7E
144.6E
143.9E
142.7E
141 .5E
141 .3E

PCN 5
PCN O
PCN 5
PCN 9
PCN 5
PCN O
PCN 5
?CN O
PCN O
PCH 5
PCN O

NoFlf16
OTHER
TIROSN
OTHER
NOFIR6
OTHER
NOI+R6
OTHER
OTHER
N0aR6
OTHER

PGTU
PGTW
PGTw
PG3W
PGN
PGTw
PGN
PGTw
PG77J
PGN
PGN
PGN
PG17,!

T1.5/1.5

12.5/2.5 ml .0,24HRS

II
12
13
14
15
16
17
18

:
21
22
23
24

25
26
27

141. OE
139.6E
13B.4E
13B.2E
13i.9E
137.2E
137.3E
136.9E
136. EE
136. SE
136.4S
135.2E
135. EIE
L34.7E
134.7E
133.9E
132.7E

071600
B71EIB2
e7z!0e
872247
880380
@8E64S
Be0648
EB0980
e80945
eB12@8
a816m3
t1821B@
882225
BE2225
a9038e
098636

2B.3N
19.8N
19. aN
19.9N
2a. IN
20. 9N
21.2{
Z1.4N
21.21!
21. BN
22. 6N
22. 6N
22. 6N
22. 2N
23.3N
23.6N

PCN o OTHER
PCN 6 TIROSN
PCN O OTHER PGTw

PGTw
mm
PGTw

PiN 5
PCN O
Pcl{ 5
PCN 5
PCN O
Pm 5
PCN O
PCN O
PCN O
PCN 5
PCN 6
PCN O
PCN 5

T3,5n.5 al. Bn5HRs

T4. D/4. B

NORR6
OTNER
T lROSN
TIROSH
OTHER
NOI%.16
OTHEI?
OTHER
OTHER
NOR!?6
No fi(i6
OTHER
TIROSN
TIROSN
OTHER

INIT @8S

MIT 0!3S

F!Pt’K
PGTIJ
PGN
PGTw
PGN
PGN
PGTM
RODN
PGTw
RPt’u
PGN
PGTW

T4. az4.8 /D8.5/24HRS
T4. B/4. e

T3.’2.Z4.E AJ1. W24HRS
28
29
30
31
32
33
34
35
36
37
38
39

23.4N
23. 7N
23. 4N
23. 6N
25.3N
25.3N
24. 7N
25. BN
27.4H
27.3N
27.5N
27.3N
30. 5N

132. EIE
13z.3E
132. OE
132. lE
132. BE
13B. 3E
13 EI.6E
1313.5E
130. EiE
130.7E
138.4s
138.3E

PCN 5
PCN O
PCN 5
PCN O
PCN O
PCN 6
PCN 5
Pctl o
PCN 1
PCN 3
Pcfi o
PCN O

090980
B91 ie4
091280
091608
092119
892344
188300
100625
1BE625
108900
1%1200

NOIIR6
OTHER
OTHER
DPGP37
Nom6
OmER
TIROSN
TIROSN
OmER
OTHER
OmER
Nok46

PGN
PGTw
PGTW
PGITJ
PGTIJ
PGTW
RKSO
PGTW
PGTw
PGTw
PGTw
PGTw
RPi’K

INIT 0SS

INIT OBS

1E2 Iao
102321
182321
110613
110613

129. SE
130.7E
130.4E
133.7E
131.7E

PCN O
PCN 3 74.8/4. E-’SE .W24HRS31.3N

3B.9N
34.4H
34.4H

PCN 5 T3. EK3.0 NORR6
PCN 3 T3,8/4. E AJl .W24HRS TIR03N
PCN 5 TIROSN

RKSO
PGTw
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FIx T[ttf
ND. (z)

FIx
Pos 1TION

FLT 7BEim DES
L$t HGT ffiLP

P14X-SFC-L?+D mx-FLT-LR-k?4D
VEL/’ERGmNG D lRmL~~G

6CCRY
Nflv/TtET

EYE
SHQPE

CIRCULRR

EYE OR IEN-
DIfW’TRTION

EV2 TEFF (C)
OUT/ lN/ DP&ST

+24 +26 +26 27
+12 +16 +11
+14 +t4 +14

+15 +16 +12
+13 +14 +11

+11 +16 +16

+16 +17 +12

+15

!t3N
NO,

:
3
4
4
5
6
6
7
7
8
8

[
2
3
.<

078005
071 3aa
0R0547
08!335
981452
890204
E9121W
091505
m 193s

lB. ZI:l
lS.9N
20. BN
21,8N
21.9N
23. ON
23. lN
24.3N
25.2N

142.7E
139.3E
137.5E
136.3F
135.9E
134. IE
132. EE
132.7E
13’G.7E

1590FT
?Ecm
700m
78@m
70am
79@m
(’mm
700m
7mm8

38 !6
2928
2872
286 I
2870
2797
2814

992 45

40

06a

340

4.5

20

1se
16El

220
210
210
229
180
2e0
54963

46
36
37
31
31
37
6,.
67
55

080
08$
148
140
148
1.s5
070
218
360

28
39
93
90
90

14$3
75

133

31
95
3 10
55
55
55
22
25

18 2

950

971
974

996

5
6
7

35 14e 210

2724
274S
2744
2765
~7~g

5
992139
100048
100255
101610

24.9N
25.2N
26.4N
29.5N

135.2E
131.4E
131.5E
130.5E

964 60 068 45 BEE 55 888 4a 5 10
6D !4B 9S 220 79 148 F05 5 !0
70 060 5 ?.48 4@ 243 183 5 10

16@ 8e @6E F9E 2 2

11
:2
13

960
365

12
+12 +:7 +17 9

RhDI?R FIxES

EYE EYE R9@Oi3-COPE
5HRPE D1$7H R5LUIR TOW-F

FIX TIPtS
NO, <2)

FIX
POSITION RFON2R flCCRY

R9DFIR
POSITION

SITS
m No.

47909
47s09
47999
479C9
47909
47909
47509
473n9
4/303
47909
479B9
47369
47903
47863
47f390
47890
47869
47909
4?S06
47806
47869
47806
47069
47BE46
47e69
47869
47866
47B69
47792
47806
47G69
47792
478E6
47839
4779?
47886
47e99
47?92
47806
47791
479?1
47792
47806
4?79 I
4?792
47791
473’92
47B86
47791
47791
47791

COM’ENTS

2E.4N
2B.4N
28. w
28.4N
2S.4N
20. 4N
28. 4tl
28. 4N
28. 4N
28. 4N
28.4N

129.5E
129.5E
129. SE

1
2
3
4
5
6
7
8

130300
130508
laB7c0
IE8930
181000
101100
101289
101200
101400
101930
101600
11316E@
1E17ZIB
101800
101B@3
101900
101900
102000
102000
IB21OB
la21a0

26, 41i
27. 2ti
27.5N
27. IN
27.1 N
27.3N
27. eN
27. 8N

131.4E
130.8E
13E.8E
129.3E
13B.3E
130.6E
13B.9E
138.3E

LfNiD
LFIND
L8ND
1.I?ND
LF)ND
LHND
LnND
LfiND
LIIND
LCN1O
LIW?D
L9N0
LnND
Ll%iO
Li?ND
LflNLl
LIVID
L12ND
I.IIND
LRND
LRND

129.5E
129.5E
129.5E
129.5E
129.5E
129.5E
129.5E
129.5E

131. BF

52363

55943
52283
52813
225/0
52943

50327
53632
53232
53427

9
10

28. 8N
29. 2N
23. 6N
23. 7N
30. 3N
3L!.3N
30.5N
30.6!1
3B.5N
30.7N
30.7N
3B. EN
30.6N
30. BN

131.3E
130. FIE
139.6E
13@.5E
138.3E
13a.2E
130.2E
13E. IE
13E.2E
1S0. IE
130. lE
13 F3.2E
130.2E

11
12
13
14
15
IF,
17
IB

:;
21
22

5////

53432
5////
53527

53313
53611
5Et2Es
4/-’//
40385
58009
40788
58316

30.6N
28. 4N
30. 6N
28. 4N
28.4N
30.6N
28.4N
33.41{
33. ‘IN
38. 6N
33.4N
30. 6N

129.5E
13:. EE
129.5E
129.5E
IZ1. BE
129.5E
138.2S
130.2E
lS1. OE
13E.2E
131. EE
130.2E

226/8
55343
65/43
5//,0
65/43

3490/
34///
10370
2008/
20310
2014/

102203 130.3E
130.4E
130.7E
130.8E
130.9E
131. RE
13B.9E
131. OE
132. lE
L31.2E
131.2E
131. IE
131. lE
131.2E

LHNO
LRNO
L!-lND
LRND
LRND
LFWD
‘LRND
LRND
LRND
LRND
LHND
LRt?D
WIND
LRND
LfiND
LRNO
LPND
LFIND
LFIND
LFIND
LRND
L4ND
LF)ND
LQND
LFIND
LfIND
LI?ND
L12ND
LRND
LONO

23
24
25
26
27
28
29
30
31
32
33
34
35
36
?7
30
39
40
41
42
43
44

30. EN
31. IN
31.2N
31. s+
31.7N
31.8N
32. 3)1
32.11{
32. 5N
32. 7N
3L . 7N
32. 6N
33.2N

43316 33.4N
38. 6N
3B.6N
33. 4N
3B.6N
34.3N
33.4P+
33. 6N
34. 3N
33. 4N
33. 3N
34. 3N
33. ‘lN
33. 3N

5/// 1
5/// 1
20/1,
6///1
6//0 1
20/1/
6////
55// 1
201 1/
1068/
55// ]
65/,,

3035/

50432 131.8E
131 .@E

130.2E
131.8E
132.6E
139.2E
131. @E
132.6E
136.2E
134.2E
132.6E
1313.2E
134.2E

59419
53616
5////

50122
50241
50227
53632
/////
53627
53649
58324

33. 6N
33. 3N
33. 7N
33. ml
3<. 4N
35. 0+
35. 6N
34.8N
35. SN
35.6N

35. 4N
35. lN
35. 4N
36. 8N

131. LE
131.3!+
131.2E
131.3E
131.6E
131.5E
131. IE
131.7E
131.7E
131.3E
131.7E
131.2E
131.7E

10500
105@0
10600
I a700
10700
]37s8
18’380

45 110900
4s 111000
47 11 lam
4a 11!E3B

55// 1
35///
55/,2

224a 1
55//2
30/,/
/////
55/.,2
65// &
55//2
6///,
65///
55///

53627
50419
s////

3 m 35
53522
50135
36024
!ie13e
81824
53636
53632
02835
0383a
50338

34. 3N
33. 4N
35.514
35. 5N
34. 3N
33. 4N
35. 5N
34.3N
35.5N
34. 3M
33.4!1
35. 5N
35. 5N
35. 5N

K32.6E
130.2E
133. lE
133. lE
132.6E
1313.2E
133. lE
132.6E
133. lE
132.6E
13n.2E

133. lE
133. lE
133. lE

49 111100
58 1112m
51 :1120E

132. lE
132.3E
132.3E

37. 3N
37. 3N

NOTICE - THE fiSTER ISKS (*) lND ICRTE F lXES UNREPRESENTATIVE RND NOT USED FOR BEST TRflCK PURPOSES.
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TYPHOON RUTH

BEST TRACK DATA

BEST TRIICK I,RIRN lNG
ERRiiRS

POSIT WIND DST WIND
0.0 0.0 B. -8. a.

lee 113. s 3e. 12. 9.
18.2 113.6 39. 8. 8.
10,9 113.0 3Q. 2:. -5.

24 HOUR FORErOST
CRPOR5

POSIT IJIND UST L!IND
0.0 0.0 0. -B. w.

19.2 112.7 3fl. 26. -1s,
17.3 112.5

48 H!3UF FO.QFCnST
U?k?[lr<s

PCtSI ii W[ND 3ST IJIND
0.rl 3.8 0. -,1. u.

19.9 111.1 45. 124. C.
17. ! 112!.8 SB. 209. -lo.
17.7 IG9.5 5F. 702. -15.
lY. C I1O.3 55. 290. 0.
17. S 111.12 55. 303. 25.
@.0 0.,1 a. -o. @.
0.5 0.0 ~. -0. S).
8.0 Q.o c!. -0. (1,
6.0 3.0 0. -o. u,
B.o 0.0 0. -!3. 0.
a.o 0,0 0. -u. 1).

72 HOUR FORECRST

POSIT WIND nST lJlt!D
0.0 n.B d. ’11. 0.

21.4 109.5 5SI. 314. ifi.
FI. D @.fi n. -!3. o.
G.n Q.o u -0. 0.
U.fl C1.o 0. -B. R.
0.0 o.n 0. -o. B.
0.3 0.8

MVINVHR P@s 1T wINn
a? i 3082 19.0 113.9 3G
8913862 18.6 113.9 3a
8913122 }8.3 113.7 3E
1391318Z 18.1 113.4 35
8914992 18.3 ~13.@ 48
!3914062 lH.8 112.5 40
9914122 19.4 111. S 4EI

40. 126.
45. 124.
50. 175.
50, 212.
30. 114.
2f3. lug.
45. 59.

0. 74.
0. -0.
e. .-0.
8. +3.

0.
0,17.6

18. I
111.4
112.5
112.2
lm.7
lBG. a
106.5
lm. o

0.0
13.e
0.0
0.8

18.4 1 [3.6 3fJ. 35. -13. 15.
5.

-38.
–45

-In.
-30.

N
0.
a.
u.

18.4
19.3
28.2
19.6
19.8
19.9
20.2
19.4
19.1

113.3
112.3
118.7
l@9.8
108.9
107.9
106.2
10S.5
104. s

40.
4a,
48.
35.
45.
5B
58.
55.
m .

51.
m

36.
8.
a.
G.

37.
12.
B.

G.
0.

-5.
0.
0.

-10.
-15.

0.
0.

1s.1
2,3.6
?1.5
12.9
23.3

@.o
0.0

n. -o. @.
o. -!3. o.
$3. -D. o.
L4. -8. c,.
U, -B. E.
c!. -8. !3.
o. -0. 0.
u. +. 0.

2s1416?
8915mz
fJ915a6z
B91512Z
0915]32
0916932
8916862

19.6
19.7
19.3
19.9
19. e
15.6
19.2

110.a
109,9
18s.9
107.8
106.7
105.5
184.4

45
35
45
60
65
5s
30

E1.o 0.3
8.0 0.0
8.8 0.3
0.0 9.0
0.0 3.0
0.0 0.0
3.0 0.0

0.k!
0.0

0.8 0,0 0, -:1. 0.
0,8 0.0 3. -O. G.0. -0.

FILL FORECF15TS T’fPHOONS IJ!IILE 0V2P 35 K?5
L!?NG 24-HR 413-HR 72-HI(

24. 118. 206. 0,
14. 62. 107. a.
5. 14. 6. 0.
0. -9, -6. a.
10 s 4 a

LRNG 24-HR 48-HR 72-HR
W+t FORECRST POSIT ERROR 20. 11s. 241. 314.
AVG EIGNT 9NGLE ERROR il. 60. 1?0. 131.
I?VG INTENSITY mGNITUnE ERROR 3. 16. 10. 20.

9VG [NTENSIFY BIRS -3. -12. a. 28.
NUmER OF F!3RECRSTS 13 9 5 1

0 lSTIINCE TR13vELEU BY STORM 1S 636. NM

9vER9GE SPEED OF STORM IS 3. KNOTS

TWHOON RUTh
FIX POSITIONS FOR CYtLONE NO. 18

SF!TELLITE FI=S

FIX
NO.

1
2
3
4
5
6
7
8
9

10
II
12
13
14
15
16
17
18
19
2a
21
22
23
24
25

FIx
NO.

1

FIX
NO.

*1
*2

TIrE FIX
(z) POSITION RcCRY DVDRllK CODE SIITELLITE COHNT6

INIT 03S

S lTE

122100
13E3aa
130600
138980
131116
131116
131600
132317
132018
132355
140300
140721
140930

lB.8N
lB.7N
18.7N
IB.4N
18. IN
10.4N
19. IN
lS. ON
LS.4N
lB.3N
18.4N
la.9N
19. ?N
19.3N

113.6E
113.9E

113. aE
113.?E
!13. ?E
113.3E
113. EE
112. zE
113.6E
113.3E
113.3E
112.6E
112.6E

PCN O
PCN C
PCN 0
PCN O
PCN 5
PCN 5
PCN D
PCN 6
F’CN 5
?CN 3
PCN O
PCN 5
PCN 0

01’HER
OmER
oTHER
OmER
NOIW26
N09F16
OTHER
TIROSN
TIROSN
NORF?E
oTNER
TIROSN
oTNER
OmER
oTHER

PGltl
PGiW
PGTLI
PGW
PGN
RonN
PGTU
RPm
Ronli
PGTW
PGTw
RPM
P.CTLI
PGTW

T2. Bi2. E

T3. W3. O

T3. W3.S3

lNIT 06S

lNIT OBS

1412ai3
141600
142aE16
142006
:50114
]50338
150900
151213
151600
15219@
160052
168352

111.9E
111. EE
110.5E
1E9.5E
189.5E
109.3E
la8.5E
107. BE
187. GE
136.2E
105.6E
1215.3E

PCN O
PCN O
PCN 5
PCN 5
PCN 6
PCN c
PCN O
PCN 4
PCN E
PCN E
Pm 3
PCN 3

20. EN
19. SN
19.7N
19. EIN
19.6N
i9.9N
19.7N
20.2N
19.5N
19.2ti
19.5N

PGTW
RPM
RODN
RPFK
PGTW
PG~
RODN
VGTW
PG71,1
RPn.
RODN

TIROSN
TIROSN
Nomi6
omER
OmER
NOPR6
OmER
oTHER
Nom6
NORR6

T4.0/4.0-/D I.3/lElHRS

R12GGE0 EYE

NO nWROK
INIT 06ST4.5/4.5-

RRINTR F IX=

EYE EYE Rf100B-COOE RRDOR SITE
POSITION LOU NO.

TIPE FIx
(z) POSITION RflDflR IJCCRY SHRPE D 1(W IXS.LRR TOOFF CO1’t?2NTS

14E6EB lB.6N I 12.6E L12ND 6//// /’////

SYNOPTIC F lXES

T[E FIX INTENS lTY NE9REST
(z) POSITION ESTIPSUE DRTA [NM) COFWNTS

17BEEE l@. @N 180. lE 10 69
18EEBE 17. EN 9L7.5E 10 50

22.3N 114.2E 45005

NOTICE - TTiE IIST2R ISKS (*) [ND IC!VE FIXES UNREPRESENTQTI= FIND NOT USEO FOR 6’EST TRQCK PURPOSES.
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TYPHODN PERCY

BEST TRACK DATA

8EST TRflCK 24 HOLR? FOREC9ST
ERRORS

POSIT LUND DST LNNEI
0.8 0.0 0. -0. c.
0.0 0.0 8. -0. 0.
a.e B.F3 0. -0. 0.

21.7 131.8 65. 29J. 15.
22.2 130.7 65. 382. 1S.
19.5 124.1 6@. 156. 5.
28.6 122.8 65. 234. 0.
21.4 122.2 55. 256. -15.
21.6 122.8 65. 214. –lSI.

4S HOUR FOREZRST
ERRORS

PoS [T WIND DST WIHD
B.c e.e @. -D. 8.
0.0 2..0 a. -D. 0.
0.8 0.8 G. -E. 0.

24.9 129.6 7S. 397. 5.
25.4 128.1 ?5. S73. 5.
21.7 121. EI 65. 21F1. -2u.
25.4 119.2 78. 44?. -25.
24.3 119.3 63. 337. -45.
24.5 t19.9 40. 2@7. -Vi.
22. t? 12a.3 ?@. 113. -5E.

72 HOUR FORECC&l

WIND
0.
8.
0.

45.
45.
45.
58.

ERRORS
DST W[ND
-0. 0,
-8. B.
-B. 8.
21. 5.
79. 0.

6. 0.
21. 5.

t13AIFIMR
09!312Z
8913182
0314082
9914962
a91412Z
891418Z
E1915mz
0915a6Z
891512Z

POSIT WINSI
16.4 i31.5 39
17.1 131.3 35
17.7 131.5 40
18.7 131.3 48
18.7 13E. SI 45
1s.8 12e. E! 45
19.3 IZ8. I 45

PosIT
ZI.0 0.0
0.0 0.0
0.0 0.9

lE.5 131.6
19.2 131.3
18,7 128.8
19. S4 127.9

Pcmi-r kJIND DST W[ND
0.0 0.0 a. -B. B.
L+.@ 0.0 @. -0. B.
8.0 9.8 a. -0. B.

26.2 125.6 70. 344. -413.
2e.2 125.0 79. 46E. -55.
26.0 123.3 713. 287. -5B.
30.7 122,8 4S, 534. -7S.

19. Z IZ7. Z 50
18.8 126.7 50

19.5 IZ6.8
19.9 126.2

29. 0.
71. 0.

0.0 u, -0. 0.
2::: 119.5 49, 3s3. -30.
?6. @ 119.3 45, 181. -18.
26,9 119,3 45. 173. 10.
27.8 11S.4 35. 188. 5.
27,8 128.2 40. 389. ZB.

a.0 0.0 0. -0. 0.
0,8 0.0 0. -0. 8.
0.0 0.0 0. -o. a.
B.e B.@ cl. -El. 8.
8.8 0.0 0. -0. 0.
0.0 0.0 0. -0, 0.
0.0 0.8 a. -0, L?.
0.0 0.0 0. -o. 0.

50.
0915182
89 160EZ
0916!36Z
E191612Z
091618Z
8917802
a917a6z
@9171zz

18.4
Ifl. s
19.1
19.5
20.0
19.9
20.6
20.7

126.6
IZ6.5
1Z6. 1
125.9
125.1
124.7
124.1
123.1

55
S5
70
75
es
95

110
125

18.7
18.7
19. B
19.4
19.7
28.2
ZEI.S
z]. ]

IZ6.1
1Z6.2
125.8
125.7
125.6
1Z4.9
124.2
123.6

55.
55.
70.
75.
80.
80.

100.
110.
lzO.

34.
1P.
1s.
13.
33.
21.

a.
37.
13.

0.
-IB.

u.
0.

—5 .
-15.
-10.
-15.

0.
10.

19.:+
19.3
20.3
Z13.9
21.6
22,0
23,0
Z3.8
Z4. Z
26,1
27.6

IZ3. t
124.1
12Z.3
123.1
123. I3
122. Z
122.1
121. ?
120.0
119.1
119.3

70.
78.
85.
so.

189.
180.
115.
119.

70.
60.
G5 .

120.
49.

tm.
tz.
91.
62.

152.
la5.
13Z .
166.
247.

-15.
-25.
-25.
-35.
-zO .
-15.

25.
40.
15.
25.
35.

22.0
Z3.2
24a
?4.3
25.0
26.0
26.9

0.0
8.0
8.8

!20.3
I 19.5
120.4
121.4
!26.6
121.1
121.2

8.8
8.0
e.e

70.

60.
45.
68.
55.

120.
60.

0.
9.
0.

46.
42.

126.
m~
?12.
2s2
345.

-B

-45.
-30.
-25.

?::
90.
40.

0.
s).
0.

B9171BZ
@91 B@Bz
0918062
E91BIZZ
89161BZ
B9i9eEz
S)919062
0919[22

21.3
21. s
22.5
Zz. e
23.3
24.2
24.9
25.7

122.2
121.1
119.4
118.5
117.8
116.8
115.8
114.9

120
I 15
90
70
55
35
30
Za

ZI.2
21.8
23.0
23.2
23.5
24.2

0.0
0.0

122.4
12t.3
119.8
118.5
117.8
117.2

0.9
8.0

125.
100.

II.
37.

-0.
-0.
-0.
-0.
-B.
-0.
-0.

90.
55.
30.

0,
0.

24. ZO. 0.0 0.0 0. -0. 0.
12. 0. 0.0 0.0 8. -0. 0.
22. -5. 8.8 0.B B. -0. 8.
-0. 0. 0.0 0.8 8. -B. 0.
-0. 0. 0.0 B.o e. -0. 0.

E.@
0.0
0.0
E1.0
8.EI

0.0
8.B
8.0
B.tl
0.8

0.
0.
9.
0.
a.

0,
0.
0.
0.
0.

0.0 ‘6.8 Q. -8. 8.
0.0 0.0 9. -El. 0.
0.0 0.0 a. -9. e.
0.0 0.0 0. -a. e.

RLL FORECI?STS
LI?NG :;HR 4B-HR

WIG FORECRST POS [T ERROR 26. . 245.
IWG R 1GHT RNGLE ERR OF! 18. 113. 17Z.
IV/6 INTENS lTY mGN [TUDE ERROR 6. 20. 35.
W6 INTENSITY BIRS -1. 1. -12.
NUI’EER OF FORECfiSTS 28 17 14

WHOONS LH ILE OVER 35 KTS
72-I+R LRNG 24-HR 4B-HR 72-1 IR

3t39 . 26. 158. 233. 326.
291. lB. 105. 150. 307.

33. 6. 19. 30. 39.
-25. a. -1. -25. -36.

9 20 16 12

DISTFINCE TR12WLED BY STORM IS 126a. NM

RvERFIGE SPEED OF STORM 1S 9. KNOTS

TYPHOON PERCY
FIX POSITIONS FOR CYCLONE NO. 1?

S8TELL[TE FIXSS

FIX
NO.

T 11,6 FIX
(z) POS1TION 12CCRY DVOR9K CODE SRTELLITE COF?ENTS SITE

PCN O
PCN O
PCN 6
PCN c
Pctl 5
PCN 5
PCN 5

OTHER
OTHER
N09F16
OTHER
TIROSN
T!ROSN
NORR6
DmP37
N(1FW6
TIROSN
Nom16
oTHER
? lROSN
OTHER
NDlm6
N09126
TIRDSN
TIROStl
TIRGSN
OTHER
NOFIF16
OTHER
TIROSN
OTHER
DNSP37
NOCW16
OTHER
No fil?6
T12!TStl

PGTu
PGTw
PGTw
PGN

lil Z80 16.9N
131600 17.2N
1?2356 17.7N
149359 IB.3N

10. SN

131.4E
13t7,9E
131 .3E
131.5E
131.7E
130.8E

I
z
3
4
5
6
7
8
9

tO
11
12
13
14
15
16
17
ts

PLTLI
RPtK
PGTLI
PGTIJ
PbTLJ
PGTW
PGTLJ
PCT!J
Rl<SO
PGTIJ
PGTW
m,; Is
PGT!J
RrNLr
RODPI
PGTW

1407Zl
! 4D72 i
141054
142113
I’IZ333
I m7E9
151031
15 lGOO
151954
152 Iml
152311
15;<31 1
160657
1L0657
160658

T3.13/3. a

T3.9fi.0

!NIT OBS

INIT OBS

UL PSBL EYE FRffi

LRZ OVCST NO DEF [NIT ION

17.8N
19.2N
19. ZN
19.3N
[9. E.N
18.7N
18.9N
18.7N
18.3N
18.9N
18.8N
1S. IN
t9. ON
19.8N
19.3N

130.7E
1z!3.7E
12S.3E
127.3F
12 G.EIE
126. GE
127. !E
\26.7E
126. lE
1i?5.7E
12G.2E
126.2E
IZ6. BE
126. sIE
IZS,9E

PCN 5
PCN 3
PCN 5
?CN 5
PCN c
PCN S
PCN O
PCN 3
PCN 5
Pctl 1
PCN I
PCN 1
PCI+ E

PCN 1
PC!+ E

T4.9Z4.8 /01 .EV24HRS

T5. @~. E [NIT 00s19
28
2!
22
23
24
25
26
27
2B
25
30
31
32
33

lGw9a5
161009 PGTLI

PGTN
RKsu
PGTw

RPIK
PGTW
PGTU
RPtw
RC)DN
PGTU
prrw

RPPf’
PGliJ
PGTU

19.3N
161608
161943
162100
162212
16224E
179 DOB
17003D
170646
170646
17090t3

171931
17zl@9

20. BN
20. ON
19.9N
19. ON
20. IN
19.9N
19.7N
29.5N
2D.7N
20.7N
2i.6N
21.5N
21.6N

125.2E
lz5. OE
124.9E
125. lE
124.9E
t24.7E
124.9E
124.2E
124. @E
123.6E
121.9E
121.5E
121. ?E
t21. ZE

PCti 1
PCN E
PCN 4
PCN 1
PC!l E
PCN 5
PCN 1
Pcli 1
PCN E
PCN 5
PCN E
PCN 3
PCN 1

T5. E6. O /D1 .O/24HRS

T6. O/6. E /D1 .O/24HRS
TIR05N
OTHEF?
TIRUSN
OTHEf?
DtlSP37
NDti>c
OTtlkR
TIRO%I
TII?OSN
omEK
N13ms
oTNYR

NO D’.’ORQK
lNIT 00S

NO CHZ FOR DV

34
35
36
37
38
39
40
41
42
43

1721S1
lE10ECi7
loo3@E
190654
180634
I :ema
181105
la 1286
la1609
182100
182345

T6. t3zG. a RPw.
PGTLI
RCI[ll I
PLTLI
P(iTW
PGTU
PGTLI

PLTLI
PGTLI
PGTLI
PGTW

Z1.8N
22.2N
22. 2N
Z2 . 5N
22. 5N
2Z.5N
ZZ.6N
23.3N
23.7N
24. IN
2S.3N

120.5E
119.5E
119.4E
IIG.9E
118. SE
118.3E
I: B.ZE
117.7E
116. SE
115.4E

PCN o
PCN 3
PCN 5
PCN O
PCN 5
Pcti 0
PCN o
PCN 0
PCN 3
PCN C

13TNElt
OTHER
NOQRS
OTHER

T3.07’3. E INIT OBS44
4s



RIRCRRFT F[XES

FLT 7EElt! 0!3S mX-SFC-UND I$IX-FLT-LVL-LND FICCRY
L$L

EYE
HGT ffiLP VEL/BRG/3?NG D lR/VEL/BRG/RNG NFIV/mT SN(4PE

FIX TIt’E
NO. (Z)

FIX
POSITION

EYE OR IEti-
D19FL’T12TION

EYE TEm (C)
OUT/ IN/ DP/SST

+2S +26 +23 27

+11 +14 +14
+16 +19 +12

+19 +21 + a

+12 +16 +12

+14 +18 +11
+25 +12

+12 +24 +12

tm
NO.

1
2
3

140244
141207
141524
150352
151237
151435

la. !N 131.6E
18.7P 129.9[
[8.7N 129.3k
19.3N t27.4E
lB.7N i26. flE

15ECTT
780m
700142
70tm3

3800
3003
2991
3@11
299 I

2’279
2857
2E103
2644
2583
2387
2407

992 50 t5e 5 868
170
B2B

35
45
42
39

320
830

1
5
i
5
1

1
2
2
3
4
4
5
5
6
7
7

:

280 25
985

9!s7

970

13040 60 E13B 330
180
280
160
330
260
17B
100
160
343

16
7021fQ
70@ls

58 45
20
15
10
35
X5
45

8
18

G
7
s
9

10

lB.7N 126.5E
10.7N 126.4E
18.8N 126.2E
19.4N !25.9E
2S.814 124.5F
29.3N 124.5E
20. EN 123.8F
Z1. @N ;22.4E

040 35
62
69
55
52
73

1$30
126

160811
160248
161316
17B11e
17h302
171306
171616

65
65

8P
100

x59
330

189
319

15
20

239
020
s 40
270
188
240
am

7F3EPB
?09m
7Ei0W3
7801t9
79Em3
7E@lm

C1RCULF7R
CIRCULQP
CIRCULQR
C IRCLIL9R
C lRCULFiR
C [RCULRR

22
25
28
28
15
15

7
811

12
13

4
4

RflOflR FIXES

FIx Tit%
NO. (2)

FIX
POS1TION

EYE EYE RODU13-CODE
SHQPE D lWl 12sLJ3R TDOFF

Rf3DFlP
POSITIOti

SITE
L?$3 NO.

46699
46699

R13DRR R(:CRY COt’tENTS

171 iOO
171200
171313E
171408
171500
171600
171708
171708
171800
171900
171900
171908
172800
172000
172108
172100
172288
172208
1723EE
172390
Iemm

20. 7N
29. 7N
2u.8N
?O. EN
20.9N
28. 9N

123.3E
123. lE
123. BE
122.8E
122.6E
:22. EE
12Z.4E

LRND
L17ND
LfiND
LfiHD
LRND
L(ViD
LtlNO
LRNO
LRND
Ll)ND
LRNO
L9ND
L(+ND
LFIND
L9ND
LFIND
LRND
LnND
LcINO
Lf+ND
LflND

2876
2R715
20624
19614
18674
20734

3////
52998
53109
52706
52807
53105
53186
53 le9

24.0N
24. ON
24. ON
24.0N
24. ON
24.8N
22. 6N
24.8N
22.6N
24. FIN
22.6N
24.8H
22. 6N
24. ON
22. 6N
24. 8N
22. 6N
24. EN
22.6N
24.0N
22.6N
24.0N
22. 6N
24.0N
22. 6N
22. 6N
22.6N
22.6N
22.6N
22.6N
22.6N

121.6E
121.6E
121.6E
121.6E
121.6E
121.6E
12EI.3E
121.6E
12 F3.3E
121.6E
12B.3E
121.6E
120.3E
121.6E
128.3E
121,6E

46699
46699
46699
46699
46744
46699
46?44
46699
46744
46699
46744
46699
4s744

6
7
8
9

IB
II
12
13
14
15
16
17
18
19
20
21
22

20. 9N
21. ON
21.9)!
21.2N
21. ZN
21.3N
21.3N
21.5N
21.5N
21.5N
21.6N
21.7N
21.8N
21. BN

4////
2073412Z.4E

122.3E
122.3E
:22.2E
122.3E
121.9E
122.8E
121.7E
121.7E
121.4E
121. SE
121.2E
121.2E
12B.9E

4/// 1
10713
4/// 1

10654
2///3

18733
10503
1a5e3
10512
103E4
10423
35664
10123

53209
53212
53111
532//
53218
53215
53916
52916
52916
53110
53816
S2914
53818

128.3E
121.6E
12 F3,3E
121.6E
1263.?E
121.6E
120.3E
121.6E
128.3E
12a.3E
12a.3E
12a.3E
120.3E
120.3E
12a.3E

46744
46699
46744
46699
46744
46699
46744
46699
46744
46744
46744
46744
46744
46744
46?44
46744
46744
46744
46744
46744
46744
46744
46744
46744
46744
46744
46?44

21. aN
21.9N
22. EN
22.8N
22. IN
22. 3N
22. 3N
22.4N
22.4!1
22.4!1
22.4N
2Z.4N
22.4N

]at3000
la9ioa
]a810a
la9200
laa30a
m940a
iaa500
laa6a8
m070a
laa800
I a0900
mlOeO

121. IE
12a.7E
121. OE
12a.5E
12B.2E
119.9E
119.5E
119.5E
I19,3E
119.2E
119. lE
119.9E

LFiND
L$IND
LOND
LPND
LRND
LRNO
LnNO
LRND
L13ND
LRND
LFINO
LRND

55//3
15///
55//4
15///
la0e2
25/63
15/63
25/63
25/63
25//3

25//3
25//3

53310
5za 14
5z9e9
53012
53823
S2716
52719
50aElB
52718
52709
52705
52704

23
24
25
26
27
ze
29
30
31
32
33
34
35

22.6N
22.6N
22. 6N
22.6N
22.6N
22.6N
22 .6N
22. 6N
22. 6N
22. 6N
22, 6N
22.6N

120.3E
129.3E
12a,3E
12E.3E
12 C!.3E
12 Et.3E
12B.3E
12E.3E
12a.3E
l?O.3E
12e.3E
128.3E

lel\Oa
la 1200
la 1300
18140L4
lai580
la1600
le1700
]e]aas
181900
]a2a00

22.5N
22. 6N
22. 7N
22. aN
23. aN
23. IN
23.3N
23.5N
23. 7tl
23. aN

119.9E
l]a. aE
lla.6E
118.5E
lla.3E
lla.2E
ha. OE
117. aE
117.7E
117.6E

L9N?
LFIND
LRND
LRND
LF7ND
LFINO
LRND
LI?ND
LONO
LflNO

25//3
25///
25///
25 ///
25///
25///
25///
25///
2a38/
25///

53105
531!3
53189
53111
53110
53112
53114
53113
53116
53212

36
37
3e
39
48

:;
43

NOTICE - THE ASTER lSKS (*) [ND lCRTE FI=S UNREPRESENTfiTIVE FIND NOT USED FOR eEST TR!-ICK PURPOSES,
NNNU
12298441 KNPN CY 46
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TYPHOON SPERRY

BEST TRACK DATA

24 HOUR FOI?ECIIS1 48 HOUR FORECfIST
ERRORS ER,RORS

POS 1T WIND DST WIND Pos 1T IJIND DST wIND

72

POSIT
0.0 0
0.0 0
8.0 0
B.@ 0
0.0 u
0.0 0
0.0 0
0.0 n
0.0 0

BEST TRfiC}. MRN ING
ERRORS

HOUR FORECRST

WIND
0.
0.
0.
0.
0.
0.
!9.
o.
0.
a.
0.

65.
7,]
7fl
?0
65.
5,1.
4>,
31,

.)
:3.
9,
9.
@.
0.
9.
9.
a.
o.
9.
0.
0.
0.
u.
0.
0.
0.
0.
9.
cl.

DST
-0.
-0.
-3,
-0.
-0.
-8.
-0.
-0.
-0.
-cl
-0.

IJIND1:?.1,0 ‘H!+ Pn?l T lJINn PIIs IT lJIND DST LIIND
10:;
10.5
1!.1
12.2
13.2
14.2
15.1
16.0
1?.1
18.3
19.3
20.0
20.6

153.7
153.1
152.6
152. s
152. e
152.7
152.4
152,0
151, Z
150.3
145. D
147.4
145.8
144.2
142,5

1:
15
20
2!I
28
28
20
25
25
30
30
35
4a
40
40
40
40
45

D.i-
O.n
t3.0
0,0
U.E
0.0
on
0,8
0,0
6.0
0.0

19.9
2EI,3
21,2
21,8
22,0
?2.8
2$.2
24. !5
25.5
27.8
23.2

0.6
B.B
0.0
0.0
5.e
0.0
B.g

C.u
EI. Q
O.w
sl.0

147. s
146.1
144.4
142.7
140.5
133.2
138.3
137.8
136.0
136.6
175.9

“0.
0.
F3.
0.
0.
0,
R.
0.
0.
0.
0.

3R
‘m.
45.
50.
45.
45.
45.
50.
55.
55,
55.

-0.
-0.
-0.
-B.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
23.
2s .
13.
16.
16.
23.
38.
13.
28.
12,
24.

0.6 0.8 8. -0.
0.8 0.8 0. -0.
0.0 0.0 h. -0.
0.0 0.8 8. -0.
0.0 0.13 0. -8.
0.0 0.D O. -0.

0. EI. E+ 0.0 a. -0, 0.
0. n.o 0.8 0. -0, 0.
a. 0.0 8.0 0, -!3, 0.
0. 0.0 F1.o 0. -cl. El.
D. 0.sl E.8 a. -El. a.
0. 0.0 fl. o Q, -0, 0.

0 0.
0.
0.
0.
0.
0.
0.
@.
o.
e.
0.
5.
5.
5.
5
c.

8.
0.
0.
0.
D.
0.
0.
0.
0.
‘a.
0.

-5.
0.
5.

ID.
5.
5.
0.
0.
0.
0.
0.
0.

10.
0,
0.
El,
0.
@.
a.
e.
0,
a.
0.
0.
8.
El.
8.
0.
0.

b
0
0
0
!2
00.5 0.0 0. -0. 0. 0.0 0.0 !3, -0, a.

0.0 0.0 0. -0. 8. 0.0 0.0 8, -@. a.
0.0 13.E !4. -Q. E!. 0.0 0.0 S1. -0. 8.

0
0

0.0
0.0

132. E3
131.2
129.2
1.27.7
1.?9.6
129.9
131.2
13a.2

O.D
0.0
sJ.0
0.0
0.0
0.13
0.0
0.9
0.0
0.0
13.13
U.13
0.0
0.0
0.0
0.9
0.0
0.0
0.0
0.0
0.8

E.@
%.9

22.2
22.9
23.5
?4.5
24.9
25.7
26.1
28.7
29.7
32.6
34.1
35.2
34.5
34.3
32.6
32.7
32.5
32,6
32.9

0.8
0.kl

14f.e
140.2
lm.7
136. S
134.5
133.2
133,2
133.0
132.2
136.7
13a.2

141.6
147.5
146.9
145.2
14a.2
150.4
152.0
153. e

El.
S.

45.
55.
SJ .
60.
65.
E.5 .
65.
6;.
78.
5!J .
5s .
45.
35.
49.
45.
48.
45.
45.
40.

0.
El.
0.
0.
El.
0.
0,
0.

-a.
-0.
44.
33.
25.
20.

116.
174.
214.
?10.
292.
152.
212.
246.
323.
247.

a7.
162.
233.
249.
296.

-0.

0. D.EI 0.8 0, -8, E. 0.0
8,0

27,5
28. e
29,4
38.4
52.2
33. e
33.9
36.2

0.8
0.0
0.0
0.0
0.0
a.a
0.0
0.0
8.8
0.0
0.8
0.0
0.0
0.0
0.0
0.0
8.8
0.0
0.0
8.8
8.0

0.
5.

!5.
lFJ.
10.
10.
18.
la.
ID.
18.

-la.
-10.
-20.
-30.
-25.
-ZFJ.
-20.
-IB.

-5.
-5.

0.
0.
8.
0.
0.
0.
0.
0.
0.
a.

0.0
24.9
25.2
26.3
~Z,~

28.3
29.9
?9.4
:2. s
34.4
Ze. o

G.EI
B.rl
0.Fl
0.0
0.8
0.9
0.0
0.8
0.0
W.o
8.0
8.0
E1.0
S1.fl
0.0
G.sl
0.0
0.0
0.0

13.o
136.0
135.4
133.9
13?.2
13D.8
129. S
129.9
133.0
135.5
145. a

0.0
0.0
0.i3
0.0
0.0
0.0
0.0
@,@
0.8
0.0
0.0
0.0
8.0
8.0
0.0
0.u
0.0
0.0
8.0

0.
55,
65,
65.
65,
70,
65.
60.
70,
60.
45.

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
8.
0.
D.
0.
0.
0.
0.
0.

-0.
58,

124,
17’9,
275,

3b4
461,
tzq

.12;
-;!1’

407.
–t!
-cl
-B
-0.
-0.
-0.
-0.
–0 .
-8.
-B .
-0.
-B .
-D.
-u.
-El .
-N.
-o.
-n.
-u.

0,
0,
10,
!0
10.
10,
0.

-5.
5.

-5.
-20.

8.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
B.
D.
n.
D.
B.
o.
B.
0.

346.
4,?2 .
565.
694.
65s.
?00.
ma.
493,

-!3
-Q
-0.
-0.
-0.
-u
-G .
-0.
-a .
-8.
-0.
-0.
-8.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.

21.1
21.6
22.2
22.9
23.7
24.7
25. S
27.2
ze. s

1.$1.0
139.6
13s.3
137.1
156.4
1;6.8
136.2

-1:.
–214

- 3L
0.
0.
0.
0.
0.
0.
0,
0,
0,
0,
0.
D.
o.
0.
0.
0.
u.
o.
0.
e.
0.

58
55
55
55

091710Z
f12 [8002
C@, 886Z

091212?
e91ai8z
S!919882
0919062
W1912Z
0919182
Em+30ez
092e062
0920122
09281aZ
09218e2
0921E6Z
a92II22
e921162
D922@BZ

29.6
30.3
3e.7
30.9
31.1
31,2
31.3
31.2
30.9
30.6
30.6
31.2
3i. a
32.5
33.1
33.6
34.0
34.3

136.9
137. s
t3a.7
140.0
141.2
142.4
143.5
1.14.7

14s. a
146.7
147.7
14e.3
143.9
14!3.4
149.9
15!3,6
151.4
152.3

55
60
65
65
65
65
65
65
6Q
55
se
45
45
40
40
40
35
3a

30. fl
3E1.4
31.0
31.1
31.4
31.5
31.4
31.4
31.5
31.8
30.5

@.a
0.e
0.0
0.0
0.8
O.D
e.0

136.4
130.8
13a.7
135.6
141.2
142.8
144.3
145.3
146,0
146, e
1’!7.7

0.0
0.El
8.0
9.0
e.a
8.0
0.il

55.
50,
65.
65.
65.
65.
65.
65.
60.
55.
50.

0.
B.
0.
0.
8.
0.
0.

35.
12.
18.
24.
19.
27.
41.
33.
37.
24.

6.
-0.
-0.
-8.
-8.
-e.
-0.
-B.

0.0 e.0
0.0 o.e
0.0 0.0
0.0 0.0
0.0 D.Q
0.0 B.%
0.8 0.8
0.o 0.0
%.0 0.0
0.8 13.0

-0.
-0.
-0.
-0.
-El
-a
-0.
-El
-0.

H,
0.

TYPHOOti5 Lb lLE OVER 35 <T’S
ILI?tlG 24-HR 48-HR i2-l+t2

324. 571.
23G 413.

RLL FORECflSTS
IJTNG 24-HR 40-HR 72-HR

23. 176. 324. 571.
17. 133. 236. 413.
2. 13. 8, !1.
0. -3. 2. -6.
22 19 18 u

9VG FOREC9ST POSIT ERROR
RVG k IGNT fiNGLE ERROR
WC INTENSITY mGNITUDE ERROF
WG INTENSITY e19S
l{umER OF FOREC9S=

23. !76.
17. 153.
2. 13.
a. -3.
22 19

a. 11.
,?.-6
1(3 9

D1ST9NCE TRQbELED BY STORM 1S 2624. Ntl

IGE SPEED DF STORK IS 11. KNOTS

TYPHOON SPERRY
FIX POSITIONS FCIZ CYCLONE NO. 20

SFITELL ITE F lxES

FIX
POS[TION

F 1X
No. SITEI?CCRY DV9RFIK CODE SFITELLITE COW.NTS

PGT61
PGTLI
PGm
PGTIJ
PGT61
PGTIJ
PGTw
PGT{,I
PGTW
PGTw
PGTU
PGTL,
PGTIJ
PLTW
PGTLI
PGTIJ
PGTW
PGTIJ
PGTU
PGTIJ
PGTIJ

PGTli
PGTW
PGTW
PG3’u
PGTIJ
PGTL!
PGTW
PGTIJ
PGTW
PGTW
PGTU
PGTU
PGTW
PGTIJ

1209S7
122055
140912
141600
1.:2 15?
130050
15:68u
15205?
15,311
160300
161009
16!200
16160u
16!934
162100
16224B
i78e00
170646
170900
170947
172100
172226
1aB380
]aoc34
I ae9m
18F3924
ta1280
ln16Et0
1021e5
132204
I 9eoo0
190900
I 909e2
191Z00
191600

lQ.3N 153.3E
11. CIN !52.4E
17.4N 15e.9E
19.4N 149. aE
13. HN 148. OE
ZO.4N ]45.2E

21.5N 143.2E
21.6N 141.5E
22. lN :41. lE
23. lN 139.4E
~3,2N 139, EE
2?.6N ]3B.7E

24, IN 137.3E
24.3N 137.2E
?5. ON 137.05
25.4N 136.5E
2S.4N 136.5E
27.21{ 136. OE
27.7N 136.3F
27.7t4 13S.2E
29. IN 137.2E
313.8N 13a. lE
3e.6N 13a.3E
31.4N 13B. @E
31.4N 139. iE
31. BN 139.5E
31. lN 140. OE
3!.2N 14E. eE
31. lN 141. aE
31.2N 14?. FJE
31.2N 142.3E
31.3N 144.2E
37.3N 14-1.3E
31. lN 144. @E
31.5N 145.2E

Pet: 5
PCri 6
PEN 5
PCN O
Pci! 3
Pcll 5
FJctl o
Pcfl 5
Pctt 3
PCN o
l-cl, 5
PCN O
PCN O
PCN 3
PCti D
FCN 3
PCN O
PCN 5
PCN 0
PCN 5
PC!{ o
PCN 5
Pctl o
PCN 5
PCN O
PCN 3
PCN O
FCN O
PCN E
PCN 3
PCN E
PCN E
PCN 3
PCN c
PCN 0

T1. @/l. O

T2.5/2. z

73. 5/3 .5 Zo 1. W25HRS

NOFM6
Nom6
NORQ6
omER
NOIX26
NO(?R6
OTNER
offiP37
N09Q6
OTNER
ti09i)6
OTNER
OTHER
TlRi3SN
OTHER
NORR6
OTHER
TIROSN
OTXE?
NOW-)6
OTHER
NOOQ6
OTTiER
TIROSN
OmER
NORF16
OmER
OTHER
OmER
Nom6
OTHER
OmER
NOflF16
OTHER
07HER

INIT OeS

INIT OBS

*I
*2

3
4
5
6
7
G
9

10
11
12
13
14
15
16
17
18
19
28
21
22
23
24
25
26
27
2B
29
30
31
32
33
34
35

IR LKNESS

T4 e/4 . e 00. 5a4HRs

T3.5/4.8-m.5724HR5

T4. E/4.8 -/OE.5/24HRS
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192141 30. BN 146.3E
20B3W3 3D.3N 147.2E
2W33SI 3B.6N 14s.3E
2823QEI 32.6N 149. EE

3G 1921E8 SF3.EIN 145,9E PCN 0
37

OTHER PG rw
PCN 5 73.8/4.0 /lJ1 .B/24HRS NOAR6

38 PCN 0
pGTLI

39
OTHER PGm
Nor?fJ6

49 Nofms
PGT6J
PGlli

PCN 6
PCN G

FIX
NO.

1
2
3
4
5
6
7
B
9

10

FIx
NO.

1
2
3
4
5
6
7
8
Y

10

TINE FIX
(z} POS1TION

15B23B 2!3.3H 146. BE
158641 ?0.81! 145.3E
168325 22, 61{ 14g.3E
161727 24,71i 137.2E
178309 26, 4N 136. ZE
1?1457 2q,2N 136.3E

18 E13E8 30.6N 138.8E
1S0535 30.5N 138.6E
160718 3C.9N 138. CE
ILX3629 36.9!+ 139. CIE

FLT 7mT?.3 0ss
LVL HGT ffiLP

7e0n3
700143
7eons
7eens
7b13m

70@PB
7eem
?imlw
708P8
700m

3F143
3046
5076
301’=
30e3

2994
3043
3825
3016
30e4

T(MF FIX
(z)”- POSi TION R9DRR FICCRY

18B7B0 3B.6N 139. @E LCNiD
180888 3B.6H 139. X LRND
1se9ee 30. 6N 139. 3E L9ND
18110@ 3@.6N 139.8E LFIND
181’MO 33.6N 14E. lE L!-lND
181399 321.6’N 140.3E LOND
m2e8e 313.6N 139. aE LRNO
19B28E 31 .2N 143. EE LRNO
19E2EB 31 .2N 143. @E LFiNO
198300 31 .2N 143.4E LFrND

995
933

991
990
’387
989

990

HE
SHI?PE

QIRCRQFT FIxEs

~X-SFC-LND PWM-FLT-LVL.LND aCCRy EYE HE OR IEl{- EYE TETfP (C)
VSLmRG~NG D [R/YSL/BRGiRNG NFIV/TiET SHRPE DIFTF1/TFITION OUT/ IN/ OP/SSl

45 eze IS 1112 4e e20 15
50 360 Z@ E3D 41 33@ IS
45 ]5e 35 228 38 159 75

820 36 31@ 15
se 04e 3SI IIF3 47 e3u 15

319 ’49 199 19
65 17!3 44 29I3 58 240 27
65 22@ 25 870 42 36@ 39
55 aIt3 4e lee m OIB 48
65 230 40 29EI 54 230 4@

RflD9R F 1X25

EYE R12DOB-CODE
DIRM 8SWlR TODFF

2[e71 5E5w3
11511 5S911
14041 5E985
24451 58914
54// 1 50196
52/11 7E71 1

2445 I 5e3 I 4
35//1 5861 t
35//1 50611
3/// 1 7e716

52 +14 +15 +10
32 +12 +16 +11
52
52

+10 +13
+11 +13 +13

62 +[1 +16 +]2
10 2 +lZ +16 +iZ
35 +1? +16 + Q
45
53
5Z +13 +15 +l@

FMclm
CDW’ENTS POSITION

35.3N 13S.7E
35.3$1 138.7E
35.3FI 13n.7r
35.3N 13E.7E
35.3N 139.7E
35.3N 138.7F
.i5.3N 138.7E
35.3N 13S.7E
35.3N 138.7E
35.3N 130.7E

SITE
L313 NO,

47639
47639
47639
47639
47639
47639
47639
47639
47639
47633

PEN
NO.

2
2
3
5
6
8
9
9

18
lC

NOTICE - THE FISTERISKS (*) INDlC931 FIxES UNREPRESENTFITIVE IIND NOT U6ED FOR BEST TRFICK PURPOSES.
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TRoPICAL STORM THELMA

BEST TRACK DATA

OESTTRRCK

POSIT WIND
15.5 147,0 15
15.6 146, s 15
15. s 146.6 15
16.1 146.3 !5
16.3 146.1 20
16.7 145.6 25
17.3 145.1 25
17. S ld4.7 25
18.3 144.3 25
19.2 143.6 38
2@. o 143.6 36
2E.8 142.5 35
21.7 142.2 35
23.2 142.8 35
24.5 142.4 40
25. S 142.9 45
26.8 143.5 SE
28.0 144.2 55
29.4 144.9 55

LRIRNlNG
ERRORS

IJIMD DST WIND
e. -a. 8.
B. -B. e.
0. -El. 0.
0. -8. 0.

24 HOUR FORECfIST 4S HOUR F0RECf4ST
ER6!DRS :RRDRS

POSIT uINb DST UIND P05 [T WIND DST LIIND
0.0 B.e 8. -u. 0. 0.0 B.a L). -o. a.
8.0 B.o El. -d. e. 0.8 B.B 8. -8. a.
8.0 8.0 0. -8. 0. 0.8 0.0 0. -0. 0.
8.0 0.0 0. -0. 0. 0.0 0.D B. -0. 8.

72 HOUR FOF?ECfIST

POSIT WIND
0.6 0.0 0.
0.0 0.0 0.
8.8 6.8 a.
0.0 B.E 9.

DST
-0.
-0.
-8.
-0.

WIND
8.
0.
0.
0.
0.

mfiRflR
9925aaz
0925062
0925122
8925 lEZ
0926882
E926E6Z
0926122
8926182
8927002
092?862
0927122
0927182
892800Z
6928862
6928122
E928 182
0929802
B929B6Z

POSIT
0.0 0.8
0.B 0.0
0.0 0.8
0.0 0.0
0.8 E.a
8.8 0.8
0.0 0.0

17.2 i43. B
17.7 142.9
18. B 142.4
28.5 143.9
22.8 141.9
21.8 142.0
22.4 142.1
24.4 142. B
zs. e 142. e
26.8 14-3.5
26.3 143.5

B. -0. 0.
a. -0. 8.
0. -@. E.

30. 193. 5.
3a. 87. 5.
3B. 99. e.
38. 59. 8.
45. 124. 10.
35. 13. 0.
35. 4s. e.
3B. 23. -18.
40. 5. -5.
50. 0. e.

0.0
0.0
8.0

19.1
19. Ll
19.1
23.9
27.6
26.0
26.1
28.7
30.1

B.a
8.8
o.e

139.7
148.3
140.2
143.0
139.6
142.8
143.5
144.9
146.5

0.
0.

-a
-a

0.
0.
8.

!5.
15.
15.
5.
D.

-20.
-25.
-2s .

B.e
0.0
0.0

21.1
20.7
26.9
26.0
38.9
31.5
31.7

0.0

0.0
0.0

0.
0.
B.

Es.
65.
65.
612.
65.
20.
28.

0.
0.

-0.
-8.

B.
B.
8.

20.
15.
In.
5.

IG.
-25.
-25.

a.
0.

O.@ B.8
0.0 0.0
0.0 0.0

22. @ 13D. B
23.2 135.5
?3.5 135.5
28.3 139.7

8.0 0.0
0.8 o.e
me 0.8
0.8 0.0
0.0 0.0
0.0 0.0
8.8 0.0
e.ii 8.0
8.0 0.0
0.8 0.0
B.B B.Ci
8.8 8.0

e. -a
0. -8
0. -a

75. 180a,
TD. 850.
70. L893,
68. 969

0. -e,
o. -E,
e. -0.
B. -8,
0. -0.
B. -c!
0. -0.
m. -8.
e. -8,
0. -0.
0. -0.
0. -0.

e.
0,

Zn ,
25.
25.
15.
8.
a.
0.
e.
0.
a.
a.
0.
e.
0.
0.
a.

e.
50.
5e.
50.
45.
45.
30.
30.
30.

-0.
187.
193.
265.

49.
206.

61.
119.
42.

0.Li
135.5
137.5
137.5
148.5
139.3
140.1
148.4

Ei. o
0.0

-8.
493.
498.
559.
3D9 .
344.

49.
26G

-0.
-a30. 44. B.B

36.6 146.9 SE. l@3. 5. 0.0 Ei.e 0. -0. 0.
31.2 147.3 40. 325. -5. a.o 0.8 0. -0. (i.

0.8 F3.8 e. -e. B. 0.0 0.0 0. -o. 0.
e.0 0.0 0. -9, 0. a.a 0.0 B. -B. a.
0.0 @.El a. -8. 0. 0.8 E.B @. -0. 8.
0.0 e.o e. -0. 0. e.o 0.0 0. -B. 6.
0.0 0.0 0. -0. 0. B.@ 8.B 0. -0. 8.

55. Ioc. 8.
55. 91. 8.
55. 205. W.
55. 68. la.
50. 2&2. 5.
45. 33. 0.

e929]2z
e929 182
093eeez
093B0Ez
e93a]2z

28.0 144.2
30.8 150.0
32.0 146.2
;3.9 147.9
37.8 155.5

38.7 146.0 55
32.3 147.9 45
35.2 151.7 45
37.3 155.8 45

FILL FORECF3STS TYPNOONS LN [LE OER 35 KTS
Ll?NG fi417 4S-HR 72-HR LI?NG 2g1HR 441-HR 72-HR

81. 350. 978. 0. U. 0.
43. 83. 218. 577. 0. 0. B. a.

WC FORECRST POSIT ERROR
Q% R lGHT FINGLE ERROR
FWZ INTENS lTY PkWNINOE ERROR
aW2 INTENSITY 819S
NUmER DF FOREC13S7S

D 15T!-7NCE TSWIZLEO BY SmRtl 1S

3. 14. 16. 21. a. e. 8. e.
1. -4. 1. 21. 8. 0. 0. a,
16 11 7 4 0 0 0 B

1681. NH

W/ERtlGE SPEED OF SmR1’1 1S 13. KNOTS

TROP lCOL SmRM THELPM
FIX POS1TIONS FOR CYCLDNE NO. 21

S!4TELL1TE FI=S

FIx T[FE F 1x
NO. (z) POS1TION fiCCRY DW!4RK CODE SRTELL 1TE COtf12NTS S[TE

*I
2
3

*A

272200
252249
268000
26090E
261208
262227
2703ee

23.7N
15.7ti
15.6N
16.514
17. m
18. lN

143.lf
147.3E
145.4E
144,0E
144. m
144.5E

PCN 5
PCN 5
PCN O
PCN 0
PCN 0

‘73. Oc?.0 01.0i24!lRS
T0.5m. S

72. &’2.8 /D1.5~4HRS

None6
N(3RR6
OTNER
OTHER
07NER
NO!-?F16
07NER
TIROSN
DTHER
NoRa6
07HER
OTHER
OmER
OTNER
OmER
TIROSN

[NIT D3S
PGTW
mm
PGN
PGm
PGTW
PGTLJ
PGTIJ
PGTIJ
PGTW
PGTw
PGN
PGTU
PGnJ

*5
6
7
El
9

10
* 11
* 12
* 13

14
15
16
17
la
19
20
21
22
23
2’4
25
26
27
28

6
0
5
0
5
0
0
0
0
c
3
3
0

17.7N
19.3N
19. !+4
20. lN
.21. IN
22. 6N
23. 4N
22.lN
23. 7N
23.4N
23. 7N
2:. 21{
23. 1!+

142.7E
143.6E
144.3F
144. ?E
144. lE
143.2E
142. BE
142.7E
141 .5E
141.3E
141.4E
!41.5E
141.3E

PCN
Pcli
PCH
PCN
PCN
PCN
PCN
PCN
PCN
PCH
PCN
PCN

270632
27B980
27a925
27 120@
271608
2/2 10!3
2ZQ38E
28abeo
23862 I
280621
280 SOB
2aa903
28129B
28 160a
2819M6
201906
2s2100
282!43
290308
290600
238689

ULCC 24.3 142.6
PSN 8SD ON E)+’SD LLCC

PGTLJ
PGT!J
PGN

T2. en. m TIROSN
DTHER
NOQn6
OIWER
GTNER
TIRDSN
TIROSN
OTHER
N0hft6

lNIT 085 RPtK
ULCCS (?T 23.2 143.4 25.8 143.4 PGTw
ULCCS llT 23.1 143.3 25.8 143.2 PGTIJ

PGTW
PGTW
PGTLI

PCN
PCN
PCN
Pcll
?CN
PCN
PCN
PCN
PCN

6
0
0
6
5
0
5
0
0

24.9N
25. IN
26. ON
25. 5N
26. It!
26. 5N
27.6N
28.2N
28.2N

143,6E
143.2E
143.7E
145.6E
143.3E
143.5E
143.6E
:44. 1:
143.5E

RPw
?GW
PGm
PG2TJ
PGm
PGTU
RODN
PGN
PGTLI
PGTW
PGIU
PGTW
P6TIJ
PG?W
PGTLJ
PG’OJ

T2,5/3. O -.5=4HRS

T3. Ofi. B

PS8L LLCC 26. I !42 .3

PS8L LLCC 26.4 143.7
lNIT OBS

OTHER
OmER
T1R05N
TIROSN
CmER
!iOfIR6
DmER
OTHER
TIRDSN
OT’l+ER

2?
3@
31
32

* 33
34
55
36
37
38

29E60g
29B9BE
291022
29 12BE
2) 1600
291854
292:e0
23230 I
3Et?69FJ
35E9@8

28. ON
29.2)1
2C 5N
29. 9N
31.6N
3L+.MN
m . 7)4
3!.5M
35.3N
36.8N

144.9E
144.4E
144.8E
144. I2E
145. ]E
146. bE
147. OE
14a.3E
lS1.8E
153.8E

Pct4
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

0
5
0
0
5
0
5
0

PSRL LL’.5- 31.9146.4
PS8L LLCC ULCC 32.6 146.5
ULCC
ULCC

T1.2v2.5 4J1.5=5HRS NoR126
OTNER
OTNERPCN o

9 IRCR9FT F 1=S

FIX TII’E F 1X
NO. (z) POSITIO!i

FLT
LW.

7aen3 08s mX-SFC-LUD
HGT mLP vEL-’8RGmNG

mX-FLT-LVL-l.ND RCCRY
OlR~LiSRGmNG NW-T

EYE
SHF)PE

EY2 ORIEN- E’rf TEI’P (C)
D 11?WT9TIDN OUT/ lN/ DP=ST

C5N
NO.

+12 +11

+15 +14 +12

+15 +12 +Ia

+19 +14 +12
+13 +13 +13

3
4
4
5
5

1 271538 22. IN 142.3E
2 28 E1LiE 21.9N 141.9E
3 2C13308 22. IN 142.2E
4 281184 25.7t4 143. IE
5 28141s 25.2ti 143. YE
6 23 EIE15 27. ON !43. lE
7 298258 26.5)1 :45 .oE
8 2915E0 3C.2N 144.4E

70?m
700m
70Em
70mm

3014 993
38e7 25 E28 178
2$93 30 308 ?5
2981
2981 987
2964 4@ 180 60
2934 9e2 55 660 42
2925

178 33 188 136 4 10
IeB 27 e20 15a 4 3
368 23 32B 118 4 4
340 44 Z88 40 2 5
329 27 240 40 2 5
3121 23 liE 139 55
8913 36 358 llE 5 4
29S 5Ei 12R 15E 5 2

6
6
7

700rE
713em
700m
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TYPHOON VERNON

BEST TRACK DATA

BEST TRFICK lJIRN lNG 24 HOUR FORECFIST
ERRORS FRUnRT

48 HOUR FORECflST
ver+nnc

72 HOUR FORECRS1

mO!l/HR POSIT WIND POSIT WIND D~T LIINO POS [T WIND iIiT-hiND
. . ..-

POSIT WIND DST LWND POS 1T WIND DST WIND
0.0 O.B B. -0. B.0927882 12.2 161.2

E927E6Z 12.2 168.4
E92712z 12.3 159.8
89271BZ 12.4 159.1
a92BEBZ 12.6 158.4
8928S462 13.2 157.4

8.0
0.0
0.0
12.6
13.0
13.0

0.0
0.0
0.Q

158.9
157.8
157.5

a.
0.
0.
30.
30.
3a.

-8.
-B
-0.
17.
42,
13.

0. 0.a 6.8 0.
B. 8.Q 0.0 0,
B. 8.!3 0.8 0.
5. 14.e 154.7 45.
5. 14.6152.9 S0.

-0.
-0.
-0.
El.
163.

e.
B.
0.
5.
18.
5.
0.
5.
0.
-5.
0.
-5.
-15.
-95.
-10.
5.
5.

0.0
0.0
SS.B

16.0
17.0
!6.0
16.5
19.6
22.2
21. @
23.1
24.4
25.5
26.5
Z6. EI
30.4
31.7

0.B
0.0
8.0

15EI. B
14s,1
149.3
148.5
145.9
14B. B
151.4
15E.’I
149.8
149. ?
149.5
150.8
1S3.2
155.3

0.

::
55.
65.
65.
65.
75.
aO
90.
85.
85.
85.
0,

100.
sO
75.

-B.
-G.
-0.
2S3.

0.
a.
0.
-5.
0.

-10.
-10.
-5.
-10.
-s.
-15.
-20.
-2a.
-105.

s.0 13.J2
0.8 0.0
ls.s 144.4
19.3144.8
1!3.8145.5
19.7144.7
24.1 143.8
26.7 140.4
25.5 15D.3
27.1 149.1
2s.6 149.3
29.7 149,5
Z1.j 150.1
31.5 153.3

D.

6;:
75.
75.
?5
83.
se.
90.
9EI
85,

-0,
-B.
479,
427.
415.
422.
3LT6
24.
;44.
a?.
75.
90.

0.
0.

-15.
-1s.
-20.
—25.
-20.
-25.
-15.

a.
-5.
0.
10,
10.
10.
5.
0.
s.
0.

-::
5.

14.0
14.5
16.6
:7.9
1?.6
19.5
20.6
21.2
22.3
23.0
25.0
26.s
26.9

154.0
153.1
150.1
150.9
153.5
153.8
152.7
152.1
151.3
151.6
149.9
151.3
158.5
:49.6
152.8
150.4
149.0
150.3
153.7
8.0
8.0
a.a
a.a

50.
m .
65.
6S.
70.
75.
75.
75.
s.
90.
ha.
lla.

133, 308.
334.
3a2.
161.
151.
90.
79.
76.
72..

E92fJ122
a92smz
a929m3z
E92986Z
8929122
a9291az
i39308az
8930062
a93a12z
893a18z
laa]aaz

13.%
14.5
15.0
15,7
16.4
17.1
18,a
19.0
2a.a
22.1

156.7
156.0
155.7
155.5
155.2
154.8
154.5
153.9
153.1
152.2
151.7

35
40
4a
45
50
60
65
75
75
aa
9a

13.1
14.4
14.8
15.5
16.4
17.3
18.1
19.a
2B.2
21.1
22.3
23.3

156.7
155.a
154.5
155.5
155.3
!54.9
154.4
154.1
153.s
152.2
152.3
151.2

30.
4e
50.
55.
60.
65.
65.
?5.
75.
60.
05.

42.
5B.
7a.
12.
6.
13.
8.
11.
25.
6a.
34.

166.
270.
2a5.
s?.
49.
94.
75.
74.
9a.
40.
141.

-18.
-15.
-10.85.

E. 136.
151.
225.

a. 913.276. 33.
55. 347.
0. -0.
0. -D.
l-i.-o.
a. -0.
0. -s.
v. -0.
0. -a.
E. -B.

-2a. 33.5 161.2 -0.
e.

::
a.
a.
a.
0.
a.
0.
0.
0.
a.

22.4

23.5
24.6
25.6
26,4
27.3
2S.4

29,8
31.2
33.1
36.0

-2a.
-5.
15.
5.
a.
B.
e.
a.
El.

a.a
a.a
8.0
0.0
0.0
a.0
a.0
a.0
a.a
6.0
a.e
S.o

8.0
a.a
0.a
a.a
0.0
0.8
13.13
o.a
E.e
0.a
a.e
a.a

18E I afiz
Isa] 122
uaa11i32
]aa200z
1Elo2a62
10w2122
Iaa2I82
1aa30az
lammz
ma3 122
1003laz

i51. a
150.2
149.2
14s.7
14s.5
14s.6
148.9
149.7
151.4
1s4.6
159.3

95
Iaa
105
105
105
100
Iao
95
sa
60
55

ma.
19B.
105.
110.
t]a.
110.
105.
10a.
9a.
8a.
5a.

16. ]la.
!10.
90.
9a.
a5.
aa.
75.

;:
0.
a.

109.
e9.
3F36.
96.
1ss.
266.
371.
-E.
-0.
-0.

s.
ta.

-la.
-5.
5.
2a.
28.
0.
a.
0.

31.2
34.2
:~,z

a.a
0.0
B.’a
B.B
0.0
a.o
e.a
0.a

154.6
156.5
165.3

a.c
a.n
a.o
a.a
0.a
a.o
a.a
a.a

75.
75.
6a.
a.
a.
0.
B.
a.
s.
a.
a.

19s.
142.
36a.
-0.
-c.
-0.
-0.
-t-).
-0.

24.7
26.5
27.3
27.0
2B.7
29.7
3!.1
32. S
34.7
39a

150.4
149.5
14a.5
]4a.4
14s.6
14a.7
149.7
151.3
153.8
160.0

12. a.
B.
5.
5.
la.
5.
5,
la.
2e
-5.

29.6
33.7
32.7
32.0
33.3
34. s

a.a
e.a
a.o
a.a

56.
55.
19.
la.
12.

6.
19.
a7.
33.

a. -a.
a. -a.
0. -0.
a. -a.

a.
0.
a.

-o.
-a.39.1 -a. 0.

9LL FORECRST3
L3?NG 24-HR 48-HR 72-HR

TYPHoONS LH [LE OVER 35 KTS
LRNG 24-HR 4LT-HR 72-HR

31. 145. 216. 24e.
19. 77. ]es. 203.
5, 11. 16. 22.
0. -2. -14. -1?.
22 21 17 13

(V/G FORECfC3T POSIT ERROR 30. 145. 2!6. 24a.
W& RIGHT !-MGLE ERROR la. 77: 185. 2a3.
RVG lNTENS 1TY I’MGN ITUDE ERROR 5. 11. 16. 22.
FO/6 INTENSITY alF3S 4. -2. -14. -17.
NUmER OF FOREEfiSTS 25 21 17 13

DISTflNCE TTNW2LED BY STORM IS 2141. NM

FIVERFIGE SPEED OF sTORM IS 13. KNOTS

TYPHOON V2RNON
FIX POSITIONS FOR CYCLONE NO. 22

SR7ELL1TE FIXES

FIX T1N5 FIx
NO. (z) POSITION 12CCRY DVURRK CODE St?TELL 172 COmlNTS SITE

1
2
3
‘i

252 IOU
26aaaa
260502
261200
270308
z7a9ao
2<E19Z5
2712EIII
2716W
27i95FT
27210B
2mBED
2nti3a0
28Ei6a0
290900

12.5ti
13. aN
13.3N
]2. atl
12.-IN
12.2N
12.3N
12. IN
13..2U
12. bN
lz. aN
12. BN
13. aN
13.7N
13.4N
13.3N
1’3.3N
14. IN
14.3N
14.7N
15.4N
15.51{
15.9N
16. lN
16.6N
16.9N
17.3N
17.7N
17.6N

165. OE
164.9E
1133.7E
164.4E
160.5E
16a.4E
160. IE
159. SE
159.3E
138.5E
158.5E
157.9E
157. sE
15i’,5E
158. OE

PCN S
PCN O
PCN 3
PCN O
PCN O
?CN O
PCN 5
PCN O
PCN O
PCN 6
PCN 0
PCN 0
rcN o
PCN C
Pcti o
PCN 6

TL.13/l. a

T1.5/l.5 /DEi.5=aHRS

NOR96
OTHER
TIROSN

INIT OBS

SECOND9RY LLCC 15.3 !55 .4

PGTTJ

PGTw
PGTIJ
PGTIJ
PGTW
PGT61
PGTLI
PGTu
Pm.)
p12TlJ

PG7LJ
PGTLJ
PCTLI
PGTU

PGTLI
PGTLI
PGTIJ
PGTW
PGTLI

OTHER
OTNER
OTHER
OTHER
OTHER
OTl IER
DNSP37
07NER
OTHER
OTHER
OTHER
OTFAER
NOAA6
OTNER
OTHER

5
6

:
9

10
11
12
13
14
15

T2.5/2.5 ~l. E=lHRS

16
17
!s
19
2a
21
22
23
24
25
26
27
2a
23

2o09a3
23i2a0
20 16B8
231937
2a2143
2363ao
29 C6CIEl
29ce4fi
2909a0
23 I 20a
221600
291712
2921t10
292120

157. EE
1S7.6E
156.6E
155.5E
155. lE
154.6E
156. OE
155.4E
155.5E
155.2E
155. ~E
154. <E
154.4E
154.7E
153.6E

PCN O
PCN O
PCN 6
PCN 5
PCN O
PCN O
PCN 6
PCN O
PCN O
F’CN O
PCN 4
PCN C
PCN 3
PcN 2

No fi!-)6
OTHER
OTHER
t10f106
OTHER
OTHER
OTHER
TIROSti
OTHER
NEW!-36
N0m6
OTNER
No!af16

PCiTU
PGTLI

PGTLI
PGTLI
PGTIJ

PGTU
PGTU
pLTLl
pgnt

PGTu
p~m

PGTLI

T3.5=.5 /00.5 ~4HRS

T4. 5/4.5 fl 1. a/24HR6

30
31
32
33
34
35
36
37
3s
39
4a
41

30081s
302180
307157
3a2239
01a937
a 10937
a112a0
0116Q0
012814
012ka0
012216
020915

19.7N
21.5N
21. eN
22. aN
23. 9N
24. IN
24.6N
25. IN
25. 9N
25, EN
26. IN
2i.9N

152.5E
152.6E
152. SE
150.5E
151 .@E
15a.3E
149.3E
14a.7E
149. lE
143.9E
I’18.6E

PCN E
PCN 1
PCN 1
PcN 2
PC!* 1
PCN E
PcN E
PCN 2
PCN E
PCN 1
PCN 1

NOFIF16
NOII126
NOFW46
OTHER
OTHER
DtlsP37
OTHER
Noms
NORG6
NOF196
OTHER

PGTIJ

PGTLI
pGTIJ
p$Tu
PCTLI

PGTW
PGN
RODN
PGTLI

PGTL!

T4. a/4.5 /Da. 5n5HRs

74.5/4 .5-=a. az+Rs

42
43
44
45
46

020915
a;! 20SI

2B. BN
23.4N

14B.5E
148.6E
148. EIE
149. lE
149.4E

PCN I
PCN E
PCN 6
PCN E
PCN I

CNTR 0aSCURE9 8Y SHRDOW021953 3E . 3P
a221ao 3EI.2N
R22154 3a.6N

D1fSP37
OTHER
NO17FM2
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47
a
49
50

c33@3CiD 31 .2N 149.6E
g3B400 32.5N 15a.7E

E13E198B 34.5ti 152. ?E
E3E952 34.3N 152,4:
E3160B 3E.3N 158. @E

PCN E OmER
PCN E 07HER
PCN o OmER
FCN 6 Nolm6
PCN O OTHER

FiIRCRFIFT F 1=S

FLT 721Em OES mX-SFC-LND mX-FLT-LVL-t$iD 8CCRY
LVL HGT mLP WLfiRGfiNG D lR#EL/BRG/RNG N9V/mT

---
Yl, lu
PGTU
PGTli
PGN
PGTW51

FIX
NO.

1
2
3
4
5
6
7
E
9

10
11
12
13
14
15
16
17
18

TII’E F[X
(2) PO31TION Sfi~E

C[RCULRR
C [RCUL61R

C IRCULFIR
C lRCULOR
C IRCULI?R
C [RCULfiR

EYE OR IEN-
D I FY+’TRTION

EYE TE~ (C)
OUT/ lN/ DP~ST

+26 +26 +23 27
+10 +13 + 7

+Iw +14 +18
+14 +20 + 7

+13 +19 + 6

+15 +28 + 9

+13 +19 + 9
+13 +19 +14

+!5 +19 +13

+14 +18 +14

P?SN
NO.

2
3
3

.4
4
4
s
6
6
7
7
e
a
9

10
1%
II
11

200310
2S161E
2B153’1
290507
290726
29@9m
291530
300229
3De41a
301319
301621
818028

12. SN
14.5N
14.5N
Is. m
15. BN
16. IN
16.9N
le.4n
18. EN
20. 3N
20. 9FI
22. 4N

157.9E
156. lE
156. EE
155.5E
155.4s
155.4E
155. EE
154.3E
154.2E
152. EE
152.4E
!51.7E
151.3E

15 BEIFT
70%m
758!’9
79m13
799m
700m
709m
799m
7a9f’B
799m
758m
780fQ
799m
7001’E

3919
300s
2947
2954
2962
28~ 1
2821
2803
2752
2697
2663
261]

2544

997 25 200 105 328 38
329 54
lea 4B
350 47

2e0
23L3
128
290
139

55
149
59
90

195

5 iE
15 5
la 5
55
55
55
48
55
53
24
24
55
63
.4 2
43
42
22
22

60
115

9S2

994
975

964

952

944
937

49
55 219

059
330
27D
150
328
100
306
B2D
260
300
030
250
3s0

60
73
62
70
81
56
60
75
75
97
SB
74
92
68

280 69
38
52
85
50
3a
25
39
10
20
15
15
36

230
200
070
230
060
1s0
310
:70
200
320
160
280

5B
50

200
270

120
15

45

35
30

49
88

80
80

210
100

210
320

70
!3

30
10

B 19323
011704
B2mo 1
829251
021145
021420

22. EN
25. 4N
26.4N
26.7N
2E.3N
29. EN

149.3E
14S.6E
14S.5E
14S.5E
14S. GE

709ta
7B9m
7B8m
700tm

ELLIPTICAL 22 15 129

ELLIPTICAL 48 25 969

BEST TR9CK PURPOSES.

2553
?564
2570 940

NOTICE - TNE FISTER E5KS (x) lND ICCITI FIXES IJNREPRESENT$YT [W AND NOT USED FOR
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SUPER TYPHOON WYNNE

BEST TRACK DATA

BEST TRFICK IMRN ING
ERRORS

WIND D3T WIND
E. -8. b.
B. -0. 0.
e. -E. a,

24 HOUR F0,?EC9ST
ERRORS

POSIT wIND BST LJIND
13.B 0.0 0. –D. 0.
B.D 0.0 0. -g. k).
E.o 0.8 0. -a. D.

48 HOUR F

PUS IT WIND
0.9 8.0 D.
0.0 a.Ll 0.
EI. E S3.zl 8.
tl.0 9.0 n.
0.@ 6.0 a.
0.0 O.a o.
9.5 145.5 m.

18.4 145. E 85.
10.1 145. ? 80,
12.8 143.5 80.

12.8 144.0 70.
15.8 144. s 75.
15.9 144. !3 75.

15.8 137.7 55.

ORKCF!ST
CI?RL7RS

C)ST IJ]ND
-a. 0.
-n, u,

-E. F).
-0. u,
-B. 0,
-Ii. cl.

!52. 3s
154. 25
:22. :5.
14?’. 1!3 .
!m. -43.
6G. 2s.

72 HOUI: FOREChST

Pavm’w
1002122
1EB2 18?
1a03E8Z
1fi8306z
1a@312Z
!m318z
lE10400Z
lBFi4a6z
l@fi4!2Z
1C4E419Z
1m35aElz
IEMSE6Z
MIS I 22
}@Q5 I 97.

IE868BZ
IBC16062
IE9612Z
l12@6182
! EZ17EW
1BB7B6Z
18!37122
IE2.718Z
IOBB88Z
1008062
IaBe 122
laE81Bz
IEI09EEZ
121E?Y96Z
IOE912Z
1E1891BZ
laloaslz
1810E6Z
lBlB12z
1E1OI9Z
lellrmz
1B11c36z
IB1112Z
lB1llBZ
m128az
1012062
1E1212Z
lE 12182
la 13802
I@ 13862
1813122
10 I31BZ
IB140EZ
IB1436Z
1914122
10141s’2
]o15eaz

Pos I
9.4
8.4
7.6
?.0
6.6
6.2

T WIND
156.5 2B
:55.7 20
155.0 25
154.2 35
153.7 59

FOSIT
0.0 B.0
0.0 @.G
0.0 0.ti
0.0 13.o

PCISIT WIND DST WIND
G.J 0.9 0. -u. 0.
B.!3 0.3 n, -El. 0.
8.0 0.0 0. -a. o.
u.~ 0,0 0. -o. 0.
8.0 m. R 0. -0. 0.
O.J.I 0,0 n. -0, 0.

12.8 14?.7 90. 132, 40.
13. Z i.r?. ? 95. 187. 45.
13.!? 14.?.5 ’30. 205. .+3
1s.6 140.9 SILI. 137. ?5 .

0. -8. 0.
a. -G. a.
0. -0. 0.

55. 12. -15.
60. 6. t).
63. 51. 18.
50. 24. 5.
45. 13. 5.
50. E. -15.
5H. 73. 5.
40. 19. 10.
45. 37. 6,
50. 13. -12!.

0.0 8.a 0. -0. ‘a.
0.0 a.0 El. -Ii, a.
0.0 0.8 0. -o.
6.8 140.4 70. 97. 3::
7.? 147.9 75. 97. 18.
7.3 140.2 7LI. 150. 2s

9,8 146.3 79. B5. 40.
9.9 147.5 m. 11s. 15.

11. s 147.’1 G5. 85. 5.
11.9 147.4 65. 151. 2s3,
13.9 142.8 45. 141. -5.
14.7 141.5 55. 177. 5.
1:

R.b 0.n
0.0 0.13
5.8 152.2
6.2 151.2
6.8 158.8
7.2 149.4
7.e 149.4
8.6 149.1
6.B 149.1

iD.7 147.2
11.5 146.2
12.6 146. O
13.5 145.7

152.9 60
152.2 70
151.1 60
15a.3 50
143.0 45
149.5 4a
149.1 65
14s.4 45
147.5 30
146. B 45
146.2 6B

6.9
6.Z
6.7
7.3
8.8
B.8
9.8

10.6
11.7
12.7

15.7
18. E
IU.8
16.1
1?.0
17.9
10. $J
18.2!
29.0
2s.2
20.0
20.2
26.5
25.5
28. ?
30.0

14; .5
143.5
[.1:.5
133. I
12s.2
122.7’
123, s
126. G
1:9.9
14...2
141.6
142.2
140. s
;35.2
[zG. ?
13s.3

112. 20,
155. 20,
1!35 . 15.
372. -2s.
510. -.35.
47fi. -60.
sot!. -65.
473. -63.
618, -68.
73.1, -13’O.
711. -65.
770. -55,
C!12. -45,

95.
95.
65.

75.
SW.
E@.
80.
75.

n.
m.
7[1
75.

10s. 15.
?09. -IQ.
yto. .5,

?J5. o.
262. -10.
232. -20.
?89. -se.
233.-150.
AI-IS . –80 .
S.i> -65.
395. -[W.
21s. -s8.
276. -da.
359. -2(7.
332. 20.

16.3 135.5 6S.
17.2 136.2 75.
17.7 135.6 70.
1i3.9 134.2 7E.
23.3 139.6 70.
2).7 14rl.1 !3.
23.2 13S.9 65.
23.2 148. s3 75.
?2.7 148.1 75.
?2.1 135. s 80.

23.5 135.3 85.
?6.3 134.3 105.
25.5 t34.8 Lm.
23.1 12s.8 13EI.
22.8 12S.7 13E.

5.2 142. Z 6!J. 118. 15.
13.0
14.7
,5.3

15. B
16.3
16.7
17.0
17.4
17.9
18.3
10.7
19.1
19.6

145.7
145.1
144.5
144.0
143.5
[43.0
142.1
141.2
140.2
139.2
138.0
137.0
136.0

45
50
50
50
63
65
70
75
80
90

120
150
145

50.
40.
45.
50.
50.
55.
60.
65.
70.
95.

140.
150.
150.

18.
12.
21.

6.
19.
8.

44.
B.
a,

16,
le.
18.
13.
1.?.

5.
-10.

-5.
D.

-10.
-10.
-10.
-1!3.
-10.

5.
20.

0.
5.
0.

16.7
17.7
lLI.3
18.3
19.6
19.6
19.7
19.3
19.9
21.7
21.9
20.9
20.9
22.4

141.8
14Fi.2
141.5
142.2
141.3
141.3
141.2
137. B
137.0
134. B
134.5
132.0
132.4
130.2

GO.
m.
6E3.

0.

irm
171.
142.
78.

119.
142.
198.

47.
59.

102.
ia4.

6.
96.
37.

!3.
-5.

-10.
-75.
-25.
-2B.
-50.
-75.
-65.
-30.

15,
20,
25.
-5.

14.7
15.5
15. B
16.6
16.2
17.3
17.5
17.8
18.5
19.8
19.2
19.5
20.2

14.9
144.2
144.1
143.6
143, 1
142.8
141.1
140.1
139.0
136.0
136.7
136.2

55.
70.
if).
75.
89.

110.
1s0.
!59.
150.

G!! . 41:<. -30,
554. -30.
7!1. -15.

S5

Z9. B
26.7
26.4
2?.9
23.2
30.6
31.8
34.4
34.0
30.0

0.s)
F2.E

137.6
126.5

1$20.
210.
1.33.
90.
9s .
05.
75.
65.
70.
68.

-5.
110.
Za .

-10.
-s.
-5.

-15.
-25.
-15.
-20.

12. 15.
102. 15.
64. 0.
92. s.

136. S).
129. -113.
269. -15.
2s3. -18.
396. -5.
386. -IE.
265. -lkl.
104. -20,
374. -5.

127.0
1?!7.0
127.9
1?9.6
131.?,
136.2
137.2
144.0

0.0

20.0
20.5
20.9
21.5
22.0
22.6
23.3
23. S
24.2
24. S
25,4
26. I
27.0

134.9
133.4
132. I
130.6
129.7
128.8
128.0
127.2
126.6
126.1
125. s
125. EI
125.9
126.4

140
135
130
125
125
120
115
115
118
I 05
108
100
Iaa

134.9 24.9
26.2
27.5
27.$3
30.2
30.8
32.5
32.5
33.8
33.3
32.2
34.8
36.3

127.5
126a
126,8
127.3
129.5
130,2
133.6
133.6
]34. a
13a.8
129.0
153.9

lla.
110.
]Oa.
9t3 .
85.
B5
B5 .
aO.
m.
65.
75.

2E.6 133.7 14E. IB. 5. 23.8 129.4 1?0. 41. 0.
28.8 132.2 13E. E. 9. 23.6 1Z7.9 119. 19. -5.
21.4
22.1
22.6
23.6
23a
24. s
24. B
25.3
26.1
26.9
27a

130.7
129.5
128.0
128. I
127.4
126.5
126.1
125.4
125.7
125.6

1?5.
125.
125.
115.
110.
110.
lB5.
100.
100.
laa.

a.
13.

a.
19.
11.
36.

2;:
5.

17,
a.

0,
a.
5.
B.

-5.
0.
a.
a.
B.
a.
5.

24.1
25.6
26.4
27a
27.7
29.2
28.2
27.8
29.6
31.5
32.1

127. a
126.5
126.7
127.4
127.4
127. B
1z5. e
125.0
126.2
120. ?

IEQ.
laa.
100.

95.
9s3.
90.
99.
B5 .

95.

21.
84.

101.
167.
12B.
165.

36.
1s0.
120.
118.
152.

-15.
-IB.

-5.
-5.

-In.
-10.

-s .
-5.

5.
-90.

0. -0.
0. -o.
0. -e.
a. -0.
a. -0.
0. -a.
8. -0.
D. -a.
0. -0.

-a.
:: -0.
!3. -0.
12. -b.
9. -0.
6. -B.

o.
0.
B.
o.
0.
0.
0.
e.
a.
0.
0.
0.
a.
a.
(3.

8.0

H
0.0
0.0
0.0
8.0
0.0
0.0
8.0
0.0
a.a
0.0
L1.’a

Y.0
0.0
@.o
0.8
t3. e
0.0
a.a
0.6
0.0
6.0
0.0
0.0
0.0

as.
0.
a,
a.
0.
R.
0.
s!.
0.

::

601. 15.
404. -6a.

-a. 0.
-0. 0.
-a. 0.
-a. a.
-o. a.
-0. 0.
-0. R.
-a. a.
-a. a.

0.
75.

136.7
0.0
a.o
o.a
0.0
0.0
0.0
e.a
0.0
0.0

27.9
za. e
29,8
30.5
31.5
32,6
34.0
35.5
36a

%
90
90
es
aa
78
60
50

126.3 100. -10. a.e
a.a
a.a
0.0
a.o
a.e
0.0
0.0
o.a

127.2
128.5
130.5
133.0
136.4
i4a. I
145a
149.2

2a.9
29.6

127. a
12a.4
130.0
133.4
135.3
139,9
145. I

8.0

90.
a5.
80.
75.
75.
75.
60.

a.

12.
13.
2B.
24.
13.
la.
42.
-8.

0.

-;; :
-la.

-5.
5.
El.
0.

33.3
34.2
33.8
37.6

a.zi
0.a
0.a
0.0

131. B
134.2
;3a.4
147. a

0.0
a.a
a.a
0.0

68. 234. -20.
5a. 292. -2a.
6@. 35B. B.
59. 142. D.

a. .-a. E.
0. -e. 0.
8. -a. 0.
8. -a. a.

30.3
31.7
32.4
34a
36.2

a.a

f4LL FORECRSTS
LRNG 24-HR 4a-HR 72-HR

TWHOONS (J+ ILE OWE! 35 KTS
LRNG 24-HR 4S-HR 72-HP

FIVG FORECAST POSIT ERROR 1’s . 119. 24a. 37a.
flVG R lGHT fltiGLE ERROR 12. 66. 137. 273.
RVG 1NTENS 1TY mGN ITuDE ERROR 5. 20. 27. 37.
I?VG INTENSITY BIRS -1. -8. -13. -15.
NUmER OF FORECflS7S 44 41 36 30

D IST9NCE TMVELED ay smRrr Is 372B . NM

RVERFIGE SPEED OF STORM IS 12. KNOTS

la. 120.
12. 65.

5. 19.
0. -]a.
43 4a

24s . 37a.
137. 273.

-z : -;; :
36 30

SUPER TY7HDON U?3iNC
F~X POSITIONS FOR CYCLONE NO. 23

S7iCELL ITS F 1=S

FIX
PosrTroN frCCRY DVURIIK CODE SJYCELLITE CO~NTS

FIX TIE
NO. (z) srTs

9.3N
a.2N
7.aN
7.6N
6.6N
6.5N
6.3N
6.4N
6.2N
6.aN
6.EN
6.IN

.6.3N
5.7N

156.42
155.4E
155.2E
154.3E
153.7E
153,6E
153. OE
152.7E
152.2E
152. lE
152. OE
151.6E
151.2E

PCN O
PCN 6
PCN 5
FCN O
PCN 6
PCN o
FCN O
PCN O
PCN O
PCN 3
PCN E
PCN E
PCN 3
PCN 5
PCN O

OTHER
DMSP37

PGN
PGTW
Pci TrJ
PGN
PGN
PGTJ
PGTLI
PGTU
PGT!J
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW
PGTW

I ez12a8
z a21953
3 a22r54
4 a3a4aa
5 @3E852
6 a312m
7 0316@a
a 03180B
9 032 lBB

18 B32132
I I 040am2
I 2 04a40a
13 B49511

* 14 041811
* 15 t3412Ba

16 R42169
17 a50949
la mi120a
19 851689
29 @52B3B
zr f35222a
22 66aaaa
23 a6040E
24 a6E6Ea
25 86863E

rtilT OBSTe.5/a.5

NO13F16
OTHER
OTHER
OTHER
OTNER
NORQ6
01’HEI?
OTHER
TIROSN
NDFIH6
OTHER
NOCN26

T2.5=.5 d12. E/24HRS

T3.5=. S /01. wMHRs

T3. aE+. a+A@.5~5HRS

15B.9E
15B.5E
149. EE
14a.9E
148..iE
147. sE
147.4E
146.9E
146.7E
146.3E
145.9E
146. OE

S.6N
7.5N
9.7N
9.7N

10. IN
11.5N
11. aN
11.3N
12.5N
12.6H
12.6N

PCN 3
PCN 5
PCN O
PCN O
PCN 6
PCN 5
PCN O
FCN O
PCN O
PCN 3

No fi.46
OTHER
OTHER
DNSP37
NcrFlF16
GTHER
OTHER
OTHER
T 1ROStl

PGTW
PGN
PrmJ
PGTIJ
PGTW
pG?lJ

FGTW
PGTW
PGTW
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26
27

* 28
29

* 30
31
32

960980
@60926
061200
061600

13.3N
13.3ti
13.8N
14.7N
15. BN
15. EIN
15.3N
15.3N
15.7N
16. ON
16.2!4
16.2N
17. m
17. IN

145.5E
145.4E
144.6E
14?..2E
144. BE
144.5E
144. 4E
143.9E
144. IE
143.9E
143. EE
143.4s
142.7E
142.7E
143. OE

142.5E
142. lE
142. IE
141.5E
141. lE
141. lE
14a.6E
14B.4E
140. lE
139.4E

PCN O
PEN 3
PCN O
PCN O
PCN O
PCN (J
PCN 5
PCN O
PCN D
PCN 5
PCN O
PCN 6
PCN O
PCN 5

OTHER
t10fli16
OTXER
OTHER
OTNER
OTHER
NOFKIE.
OTNER
OTXER
TIROSN
OTHER

PGN
PG-rlJ
PGTIJ
PGTu

OslflEiO
062iE10
062206
07000B
0704aa
a70618
a709i30
a70904
9716013
871903
071903

PGTw
PGTW
PGTW
PGTIJ
PGTw
PGTW
PGTLI
PGTLJ
PGTW
PGTW
RPPX
PGTL)

T3. a.a. a -a. aa4xRs

34
35
36
37

* 38

39
48

NOMi6
OTXER
TIROSN
T I RO!3N
OTHEI?
NORF?6
OTHER
OTHER
OTHER
TIROSN
OTHER
NoflR6
OTNER

17.8N
17.3N
16. eN
17. aN
17.3N
17. SN
17.4N
17.7N
17.7N
l?.8N
la.4N
18.5N
18.8N

PCN 5
Pcti o
PCN 5
PCN E
PCN E
PCN c
PCN 3
PCN C
PCN 3
PCN E
PCN E

41
42
43
44
45
46
47
4s
49
5a
51
52

* 53

072180
072143
Eie@OOO
aBa40a
0B06aE
0a0607
aaa9a0
691023
aa]2a0
081608
a821a0
aa2m7

T4. Ev4. E /D1. a/24HRS PGT!J
PGTL!
PGTw
PGTL!
PGIIJ
PGTIJ
PGTw
PGTLI
PG7U
PGTW
RKSO
RPm
RKSO
PGN
PGN
PGTw

OTNER
OTHER
DW2P37
NOI196
Nof196
NOOF&
OTHER
T1 ROSN
OTHER
Noms
OTHER
OTNER
OTNER

13a.7E
138.6E
13a.4E

PCN E
PCN 2
PCN 1
PCN 1
PCN 1
PCN E
PCN 1
PCP E
PCN 1
PCN E
PCN E
PCN E

T5.56,5

T5. a--s. e 01 .sn5HRs

lNIT oas
PSN BFc3ED ON O1ST INCT EYE0822 I I lB.4N

54
55
56
57
5B
59
60
61
62

* 63

882382
ea23a2

e903a0
090555
a9a9Eo
a91a0a
89120a
a916aa
Q92 lEO
a92 149

18.8N
le. efl
18. ON
19. IN
19.2N
19.3N
19.3N
19. BN
20. 3N

13S. lE
138. IE
137.6E
137. lE
136.7E
136.5E
136. lE
135.3E
134.2E

PGN
PGN
PGN
PG7w
PGTw
RPm
PGTu
PGTIJ
RPm
PGN
PGN
RPPK
PGTl,I

20.7N
2a. 3N
28. 6N
21.7N
21.2N
21.4N
21. aN
21. EN
22.4N
22.6N
23. SN
23. 5N
24.4N
24. BN

133.6E
133. SE
132.7E
132. aE
131.5E
13a.9E
129. r3E
129.5E
129,3E
]2a. aE
127.2E
127. lE
126.3E
126.2E

PCN 1
PC* 1
PCN E
PCN 1
PCN E
PCN 1
PCN 1
PCN 1
PCN E
PCN E
PCN 1
PCN E
PCN E

Nom6
NO(NI6
OTNER
NOIW26
OTNER
Noms
TIROSN
TIROSN
OTNER
OTNER
NORR6
OTXER
OTHER

PSN BFISED ON wELL DEFINED EYE

EYE PFIRTXRLLY CLD F tLLEO

64
65

* 66

67
6a
69
7a
71
72
73
74
75
76
77
78

092240
]003a0
la0725
1009G0
lal]t9
1771B29
101a29
]oz]am
110000
111857
]l12aa
]121a0
112336
12B9EtE
]2]a34
i2]a34
121947
122314
13@651
136651
1399aa
131935
132]aa
132251
I 400a0
] 4e3aa
14b90B
149’340

T6. S/6.5 A1. W24NRS

ROLIN
PGTu
PGTI,I
PGTIJ
PGTIJ
PGTW
PGTW
PGTTJ
PGTW
RPIX
PGTw
RKSO

T6. W6. E!

T4.5fi.5-41 .5724HRs
T4. E4z4. 5-
T5. Bfi. a-

T4.8/4. 5 /V3 .5/24HRs

PCN 1
PCN E
PCN 1
PCN C
PCN 5
PCN 3
PCN 3
PCN 1
PCN C
PCN 3
PCN O
PCN 3
PCN C
PCN O

NCIF796
OTNER
NOR96
OTHER
TIROSN
NORF16
TIROSN
TIROSN
OTHER
TIR@SN
OTHER
Nom6
OTHER
OTHER

INIT OBS

INIT OBS
lNIT CBS

25.7N
25. 8N
27.lN
27 .5N
27. ?N
29. IN
28. 9N
29.4N
30. aN
3B.9N
31.4N
31.5N
32.2N
33.3N
33.6N

125.5E
125.6E
126.4S
126.3E
126.3E
127.9E
127.4S
12e. aE
131.2E
132. aE
132.5E
133. IE
134.9E
137. BE

79
ao
el

* 82
* 83

04
85
86
87
ea
B9
98

:4

RODN
PGN
RKSO
PGTW
PGN
PG1 W
PGTw
PGTu
PGN
PGTIJ

PGlw
PGTLI

PCN O
PCN 5
PCN O
PCN O
PCN O

OTHER
N09R6
OTNER
OTHER
OTHER

138. BE
143.3E
146. EE
14G.6E

14160a
1421aa
Isaoaa

35.8N
35:9N
35. IN

93
94

A 1RCRQFT FIXES

FLT 7B8m OBS mX-SFC-LfiII mX-FLT-LW-LMD IICCRY
Lki. HGT I’ISLP VELmRG/RNG D lR~LfiRG/RNG NI?V/MT

F[x T1tiI
ND. (z)

FIX
POS1TION

EYE EYE TEPP (C)
OUT/ IN/ DP/S5ST

+11 +16 +la
+12 +20 + 9
+13 +15 +18

MSN
NO.

1
1
2
2
2
3
3
4
4
5
5
5
6
6
7
7
7
8

10
12
14
15
15
16
16
17
1?
18
18

EYE ORIEN-
D1RFL’TRTIONSHRPE

7aam
7a0ra
7a9m

700ra
7a0r33
7aBrE
mere
7aam3
708m
7aam
7aam
70am
7BafQ
70ata
7aam
7aam
70am
7aam

2954
2919
3864
3a44

;
3
4
5
6
7

*8

040122
84a332
041s17
a41fi24
a421t1
ct5a32a
a563621
Ei5aB55
a51142
a51615
a5]a31
asza I k
069052
a6a305
06a618
a6a9a7
a612B7
e61514
a7a317

5.7N 152.8E
5.9N 151.7E
7.lN 149.9E
7.6N 149.6E
7.6N 143.6E
B.4N 149.3E

9a4
976

75
65

I la
020

2a
15

B2 110
55 a3si
3B 22a
57 16Ei
26 270
32 368
74 100
31 33a
29 a2e

2a 34a
24 34o
19 12a
52 27a
45 14
46 Ieo
49 040

2a
2a

8
9

25
15
12

]3a
16a
laa
130
]as

15
la

15 2
ia 2
52
52
52
43
43

10 7
la 5
la 5
65
65
21
24

CIRCULnR
CIRCULIIR
C1RCUL12R

CIRCULklR

la
12
15

15

32a
27a
810
a 10
168
a7a
14a
100
a9a
28a
3a0
19a
120
i5a

45
45
ae

eta
35a
098

5
2a
3a

+12 +!3 + 9
+1!3 +17 + e
+14 +17 + e
+ia +12 + 7

9.aN 149. IE
B.3N 149. aE
8.9N 140. lE

lE.3N 146. BE
ia..w 146.7E
lE.5N 146.3E
11. eN 146.6E
12.2N 146.4E
12.9N 146.4E
13.4N 146.2E
13. aN 146. aE
14,4N 145.6E
15.5N 144.3E

3a47
3122
3135
3127
3125
3127
3a54
3a4 I
3a70
3a90
3aa I
3073

996
1a06

+i2 +ia + B

+9+11+B

+9+14+6

+16 +12 + B

+11 +15
+9+14+8
+11 +16+9
+ 9 +14 +12

+11 +16 +12

+13 +29 +15

+14 +22 +17

+lLi +17 +17

45
50
7a

27a
060
iaa

5
5

15

ELLIPTICAL 13 18 B58
ELL[PTlC9L 18 13 03a999

994
1082

5
.?0

27
25

aaa 4a 34a 13 2 5
me 5e e9a 12 2 2

992 50 360 7 34B 4427a 10 3 I
994 07a 7a a]a 2a 5 I
975 aa a3a 15 2aa 53 me 8 6 5

838 ms 35a ]a 4 I
952 358 67 278 15 4 1

13B ]2a 7 130 115 e9e 12 5 I
e9a 13B 290 16 ale lie 29a 14 5 1

me 113 e9a la 5 I
89s 26a ]10 180 la 5 I

taa taa 2a 200 I 14 158 14 4 I
912 ma a]a 8 820 104 278 12 3 1

7aatm
70Ellm
7aam
700ra
7eam
7aar8
7aarm
7asitm
7acim
700)4s
7a0m

C IRCULRR 20
CIRCULRR 15
ELLIPTICIIL 25 15 848
C lRCULRR 12
C lRCULRR 13

a7 1445
EB13240
801245

16.5t{ 143.3E 2965
2sa2
266a
2578
2197
213a
2207
2199
2313
2309

17. lN
17.9N
lE.3N
lB.7N
]a. aN
19.6N
19.8N
20. 5N
20.6N

141.5E
139.9E
139.4s
13S. IE
137.6E
135.9E
135.6E
133.3E
132. BE

23
24
25
26
27
28
29

sia15i1
@82326
a9a236
@91255
091437
laaa]2
la025a

CIRCULfiR 18
C lRCULIIR 12
CONCENTR XC 1 I 34
C IRCULRR 28
C lRCUL$IR 19
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30
31
32
33
34
35
36
3?
38

10112B
10 142?,
1 lBE!SS
i ]0281
I 10740
118912
111222
111440

21.6N
21. ?N
22.8N
22.9M
23.5N
23.6N
23. 7N
24. i3N
24.5N

131. OE
13B. ?E
12B. BE
12B.5E
122.7E
127.6E
127. IE
126.7E

76Efm
70Em
700t@
78Lm3
780m
7E!3m
7E0m
7E0~

907
906

200
010
lBO
010
200
320
090

114
124

75
73

107
100
I 10

100
2s0
090
270
13%
238
039

52
72

CIRCULOR
C[RCULRR

CIRCULIW

CIRCULRR
CIRCULRR
CIRCULRR
CIRCULQR

C IRCUL9R

17
le

20

20
17
19
18

15

+13 +19
+t2 +17

+14 +la +14

+13 +28 +16

+14 +17
+15 +17 +16

+14 +17 +14

+13 +19 +16
+15 +18 +17

21
21
22100 090 la

180 E9E I@
Im 138 15
1 Ie 23E 15

41
41

la 2
10 4
51
Sk
72
53
41
41

10 2
10 2
52
52

lB 2

91B

914
23
23

::
2s
25
26
26
27
27

15
15
15
la
30
61
16

150
110
85
75
60
6S
60

915
924

220
110
290
098
2 kO
100
210
160
219
150
320
180
330

115
95

E
97
62
55
71
72
?6
79
68
81
56

140
030
2 lB
360
130
090
150
aeo
130
060
260
070
25B

112120
120026
120349
128780
121019
121320
130133
1303i5
131239
[31505
140822
140230
14052B

126.3E
126. lE
125.7E
!25. EIE
125.6E
125.7E
126.5E
126.6E
1213.7E
129.3E
133. CIE
134.2E
135. BE

7mm3
7m3t43
7a8m
7@0m
700t?3
70am
7BElm
7B0M3
7mm
780m
7Ei6T$i
700m
7em’21

2421
39
40
41
42
43
44
45
46
47
4a
49
50
51

24. FN
25. IN
25.7N
25. SN
26.3N
28. IN
28.4N
29, 9N
30, IN
31.5N
31. BN
32.4N

2437 100
80

100

330
360
100

OBO

15
27
30

2435
2413
2428
2454
2564
25$32

9?5
927

C lRCULOR 20
ELLIPTICFIL 13 10 120

45 115
+13 +18 +17

+18 +18 +14

+15 +15 +14

+14 +16 +14

30
30
31
31
32
32

42
22
22
52
55

2659
272@
279 I
27I33

70
100

070
250
150
150

30
60

9
30

30
90
3B

160
240

070
32.8N 136.9E 70Em 80 81 150

FIx TINE FIX
NO. (Z) POS1TION RRDFIR

EYE
SHf)PE

C lRCULRR
C lRCULfiR
C IRCULRR
CIRCULFIR
C [RCUL FIR

CIRCULAR
C lRCULRR
CIRCULRR
C IRCULRR
CIRCUL12R
CIRCULfiR
C IRCULflR
C [RcLI.9R
C [RCULOR
C IRCULFIR

CIRCULIW?
C lRCULflR
[I RCULRR

EYE
D[RM

20
2%
2LI

20

30
23
25
23
22
22

:
20
20

25
25
25

RRDOEI-CDDE
$?SLRR TODFF

RllDilR
POSITION

SITE
L3’63 NO.

91218
91210
91218
91218
9121L7
91218
91218
91218
912D3
91218
9121E
91218
9121B
91218
91218
91218
9121$3
91218
91210
91218
91218
91218
9121B
9121B
91218
91218
91218
91218
91215
9121s
91218
9121B
912ta
9121a
9[218
47937
47935
47918
47927
4793?
47918
47927
47918
47927
47937
47918
47927
47937
47935
47927
47918
47935
47935
47927
47957
479]a
47935
47927
47937
47919
47927
47937
47918
47927
47937
47918
47927
47937
47910
47937
4792?
47937
4791s
47927
4?937

479 I a
47927
47918
47927
47937

RCCRY COtt’ENTS

LK?LL CLD OPEN H-E

LQLL CLD OPEN E

;
3
4
5
6

%’7

*:
10
11
12
13
14

052335
06k3135
06%235
860335
96B435
E60535
060635
060810
a6091E
060935
0s1010
061135
861?18

12. ON
12. aN
12,3N
12.5N
12.6N
12. iN
13. lN
13.3!+
13.7N
13.8N
13.7N
13. BN
13. EN
13.8N

14G.7E
146.6E
146.42
146.4S
146.3E
146. IE
146. lE
146.3E
146.3E
146.3E
146. lE
146. OE
146. OE

GODD 13.6N
13.6N
13.6N
13.6N
13.6N
13. 6N
13.6N

144.9E
144.9E
144.9E
144.9E
144.9E

GOOD
LF?ND
LtlND
LRND
LR!iD
L#NO
LRND
L$2N0
LQND
LRND
L9ND
Lf+ND

GOOD
GOOD
F8 [R
POOR
POOR
POOE
POOR
POOR
POOR
POOR
POOR

144. qE
144.9E
144.9E
144.9E
144.9E
144.9E
144.9E
144.9E
[44.9E
144.9E
144.9E
144.9E
144.9E
144.9E

13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13,6N
13.6N
13.6N
13.6N
13.6N

061235
061335
0614[0
061435
961510
061S35
06173s
861835
861910
061935
062010
B62035
952335
E7D035
370310
870335

146.8E
145.6E
145.9E
145.8E
145.5E
145.6E
145.3E
145.3E
145. lE
145. IE
145. EE
145. BE
i44.4E
144.3E
144. lE

LQND
LRND
L!4N0
LIIND
LflND
LfiND
L12ND
Lflt4D
LFIND
LF?ND
LF7ND
LF3ND
LRND
LfiND
LtlND
LIIND
LflND
LQND

LRND
LOND
LFIHD
LRND
LOND
LRND
LIIND
LnND
LRI{O
LfiND
LI?ND
LI?ND
L9ND
Lf!ND
LflND
LflND
LnND
LQND
LOND
LllND
LONCI
LFIND
LFIND
LetiD

POOR
15
16
17
la
19
20
21
22
23
24
2s
26
27
28
29

14. lN
14.3N
14.4N
14.7N
14.6N
14.9N
15. OM
15.8N
15. IN
15.2N
15.2N
15.4N
15.4N
15.6N

POOR
FFIII?
GOOD
GOOD
GOOD
GOOO
GOOD
GOOD
GOOD
F17lR
rFalR
Fs3[R
FNIR

L’ALL CLD OPEN N
tJILL CLD oPEN N
l&LL CLD OPEN S&NE
LI?LL CLD OPEN N

14d.9E
144.9E
144.9E

L$ILL CLD OPEN N 13.6N
13.6N
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13.6N 144.9E
13,6N 144.9E

NORTHERN N9LF LWNNE IITTENIMT2D 13.6N 144.9E
13.6N 144.9E
13.6N 144.9E

NORTHERN HFELF LNNNE 9TTENUQ7ED 13.6N 144.9E
NORTNERN NFILF LCrTiNE +lTTENUfW_ED 13.6N 144.9E

IA’?LL CLD oPEN N
Lt3LL CLE OPEN N

GOOD
15.7N
15.7N
15.8H
15.9N
15.3N
16. ON
16.1 N
23. 5N
23.4N
23.4N
23.6N

144. BE
144. OE
144. OE
143.9E
143.9E
143.8E
143.7E

127. EIE
127.7E
127.8E
127.6E

GOOD
GOOD
GOOD
GOOD
GOOD
Ffl IR
POOR

FR[R

FF21R

FAIR
FFIIR

F17IR

30
31
32
33
34
35
36
37
38
39

070434
070535
070635

070735
870810
970B35
110700
110?35
I 10!300
1 10BOE

13.6N
13.6N
26.214
26. ‘IN
24.3N
24. EN
26. 2N
24. 3N
24. BN
24.3N
28. 4N
26.2N
24. 3N
2B . 4N
26. 2N
26. 4N
2%. 4!{

144. 9E
144.9E
127.8E
127.8E
124.2E
125.3E
127.sE
124.2E
125.3E
124.2E
125.3E
127.8E
124.2E
125.3E
127. EE
127. aE
125.3E
124.2E

2E713 52B14

65/82
3///3
20613
65/13
20873
65z13
20723
11174
65/13
20a13
1a713

/////
5////

52805
52716
525ae
530S8
53mtl
72905
72809
53005
73006

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57

1l@800
110900
1 lE900
111000
1 I 1000
11 108s3
111100
[l IIEB
111100
111130
111200
111280
111205
111235
11!300
111300
111300

23. 5N
23. 4N
23. 5N
23.4N
23. 6N
23. 6N
23. 5N
23. 6N
23.7N
23.7N
23. 6N
23. 6N
?d.8N
23.8N
23.8N
23. 7N
23. 7N

127.7E
127.5E
127.5E

127.4E
127.4E
127.5E
127.4E
127.3E
127..lE
127.3E
127,2E
127.2E
127.2E
127.2E
127.2E
127..7E
127.2E

11717 526Ei8
18702 73207 24. 3N

2C.4N
26.4N
28.4N
26.2N
24.3N
26.4N
28. 4N
2C . 2N
24.3!1
28. 4N
26. 2N
24. 3N

28.4N
26. ?N

127. EE
127. aE
125.3E
127, BE
124,2E
127.8E
125.3E
127. BE
124.2E
125.3E
[27. aE
124.2E
125.3E
127 .aE

10713 53511
18712 73886
16712 732E6LkND

L!-lNO
LI?ND
L$INO
LilNO
LRND
LRNO
LIIND
LFIND
LflHD
LI?NC!
LI?ND
LFIND

111310
111408
111400
11140%
111508
I1158FI
1 115D0
111608
111680
111603
11 17EF3
111700
1117@0

23. 9N
23.8N
23. BN
23. 7N
24. EN
24. BN
23. 9N
24.2N
24. 2N
24. IN
24. 3N
24. 3N
24.3N
24.4N
24. 3N
24.3N
24.3N
24.3N
24.2N
24.2N
24. 3N
24. 3N
24. 5N

127. lE
127. lE
127.2E
127. lE
127. EIE
127. IE
127. lE
126.9=
127.9E
126.9E
126.7E
[26.8E
126.7E

58
59
60
61
62
63
64
65
66
67
6S
69

IE713 53385
10713 731B5
10713 73287
11843 53314
10713 73287
10713 734B6
11713 53214
2E!743 73410
18612 73311
1E6[2 53015
20613 73311

24.3N
28. AN
26. 2N
24.3N
26.2N
2a. 4N
26.2N
24. 3N
2a. 4N
26.2N
24,3N

124.2E
125.3E
127.8E
124.2E
127.8E
125.3E
127. BE
124.2E
125.3E
127.8E
124.2F

10512 73215
20613 73112
12812 52506
2@i14 72716
55/42 7291 I
11712 528@4
20712 726’G’2
55/’22 726 ]3

10513 5B5E15
10612 721E2

70
71
72
73
74
75
76
77
7B
79
80

Illerio
ll190B
111900
111980
I [2008
112900
112000
112100
112189
112200

126.6E
,26.3E

126.5E
!26.3E
126.3E
126.4E
126.3E
126.42
126.4E
126.3E

LRND
LRND
L9ND
LRND
LQNO
LRND
LQND
L(MD
LFIND

28.4N
24.3N
28. 4N
26.2N

125,3E
124.2E
12!5.3E
127. BE

18513 53312
2e613 73186112200 24. 5N 126.4E

165



81 I!?zm 24.5N 126.4E
82 1 123E13 24.7N i2f,.3E
83 1 123w 24.6N :26.3E
84 112380 24. GN 126.3E
85 12e1E8 24.9N 126. t3E

125.9E

L!WiD
L!W!D
LFIND
LRND
LRND

11712 701B4
1@512 53511
2E1613 73589
12812 73507
221612 732//
11s12 53a13

24. 3N
28.4ti
26. 21i
24.3N
24. Zti
28. 4ti
26.2N

i24.2E
125.3E
127.8E
124.2E
124.2E
125.3E
127.8=

47918
47927
4?957
47918
4791 B
47927
47937

86
87
m
89
90
91
92
93
54
95
9C

12el Llo
120180
Imlla
12D13G
120?00
12a2BP
t 2020@
i 283WI
!28300
12#480
120400
12s)408

24. 91+
24. 9N
25.01{
25. Ili
24. ?N
25. OK
25.0N
25. ON
25.0N
25.011
25 .BN
25.1)1

LI?ND
LfiND
LGND
LRND
LRND
LRN9
LflliTl
L!+ND
LR:ID
L61ND
LQND
LlltlD

126. OE
126.8E
125.9E
125.9E
125.9E
125. sE
125.8s
125.8E
125.8E
]25. eE
125.8E

20512 73210
FfllR
FL)[R

26. 4N
26.4N
26 .21~
24. m
28. m
2e. m
24.5N
26 .2N
24.3N
2e . 4N
26.21+

127.8E
127.8E
1?7.8E
124.2E
125.3E
125.3E
124.2E
127.8E
124.2E
125.3E
127.8E

47935
4?935
479X7
47918
47927
47927
47512
47?36
47918
479??
479s7
4791s
47918
47927
47937
47927
47937
47927
47918
47927
47935
4?927
47937

20612 731E8
21s12 73111
12512 S29B9
18512 53584
21612 72907
10513 72784
18513 731e4
18512 5360497

98
99

100
101
17a2
103
104
105
ln6
107
100
10:
lln
111
112
113
114

! 20508
120500
12a78E
120700
12@70G
12n800
!20800
120900
120990
120900
120935
121080
121000
17108C
121010
121035
:21 Im

25. tlN
25. IN
25.4N
25.61{
25.414
25.6N
25.51{
25.6N
25.7N
25. 7N
25.81{
25.9N
25.7N
25. 7N
25.8N
25.91{
25.8N

]25. e5
125.8E
125.8E
125. eE
125.85
125.6E
125.7E
125.8E
125.7E
125.6E
125. L+
125.6E
125.6E
125.7E
125.8E
125.8E
125.7[

L41+D
LWD
L12ND
LOND
LWD
LFNID
LQND
L61ND
LAND
L6WD
LIIND
LFIND
LRtlD
LOW
LQND

19513 73204
20514 ?3404
2e614 73508
11412 53512
1E151S 7368S
12512 S3088
2E1612 73511
5//42 73609
I 1EI132 733es
10412 53308

24. m
24. ZN
28. 4ti
26. 2z4
28. 4+
26. 2t{
28. 4N
24. 3N
28. 4N
26.4N
28. 4N
26. 2N

124.2E
124, 2E
125.3E
127. EE
125.3E
127. eE
125.3E
124.2E
125.3E
127.8[
125.3E
127. W

GOOD

GOOD

10512 50388
19513 734a7
21712 73306 24. 3N

26.4-N
26, 4!{
24. 3N
28.4N
26. 2N
26. 4N
26. 4N
2L3.4N
24.3N
26.4N

124.2E
127.9E
127. e:
124.2E
125.3E
127.8E
127.8E
i27. eE
125.3E
124.2E
127.8E

479 1s
47935
47935
47918
47927
47937
47935
47935
47927
4?91 8
47935

Lf7ND
L$l!!D
LallD
LfIND
LaND
LRND
LF3ND
L12ND
LfIND
LfWD
LfiND
LQND
LOND

11S12 7330S
10412 53584
1a513 70135

115
116
117
118
1!9
120
121
122
123
124
125
126

121 18(4
121100
121110
!21135
121289
121280
!21210
121235
121380
121300
121300
121335

25.9N
25. Oli
2G. L3H
26. ON
25.9N
26. ON
26.2N
26. lN
26. 2N
26. lN
26. ON
26. 3N

125.6E
125.7E
125.8E
125.7E
1.?5.6E
125.8E
125.7E
125.9E
125.7E
125.7S
125.7E

GoOD
GOOD

18512 53385
45//2 70207

GOOD
GOOD 26. 4N

28. 4N
26. 2N
24. 3t!
26. 4N
2am
26. 2N
26. 4N
26. 4N
2e 4N
26.4N
26. 4N
Ze . 4N

127. EE
125.3L
127.8E
124.2E
127. SE
125.3E
127. sE
127. SE
127. eE
125.3E
(27. EE
127. EE
125.3E

47935
47927
4793?
d791B
47935
479??
47937
47935
47935
47927
47935
47935
47927
4?937
47935
47935
47927
4793?
47935
4792?
47927
47937
47937
47937

1B512 58214
18554 701m
55zn 7E 185

12s.eE
125.7E
125.7E
125.8E
125.9E
1’25.7E
125.8E
125.9E
125.8E
125.7E
125.9E
125.9E
125.7E
126. EE
125.9E
125.9E
126. lE
125.9E
126. OE
126.3E
i26.5E
126.6E
126.5E
126.7E

LI?ND
LFWP
LRND
LRND
LfiN@
LRND
LflND
LHMD
LRND
LRND
LRND

GOEID
11S12 S3612
104S4 70105

127
I 2a
129
! 30
13!
132
133
:34
155
i 36
137
I 38

121480
121480
121410
121435
12:500
121510
121535
121600
121600
121618
12163S
1217@0

26. 4N
26. IN
26. 4N
26. St+
26. 4H
26. 6N
26. 6N
26. 6N
26. 5N
26. 7N
26. 7N
26. 7N

GOOD
GODD

GOOD
GOOD

l@412 53886

12513 50214
1E512 736E8 26. 2N

26. 4N
26. 4N
2e 4N
26. 2N
26. 4N
20.4N
2s . 4N
26.211
26. 2N
26.2N
2e.4N

t27. aE
127.8E
127.8E
125.3E
127. BE
127.8E
125.3E
12S.3E
127. BE
127. W
127. BE

GOQD
LRND
L12ND
LRND
LRND
LIIND
LI?ND
LQND
LRMD
LRND
LfiND
LRND
LRND
LI?ND
LRND
LII!:D
Lt)ND
LF7ND
LRND
LOND
LIIND
LIIND
LRND
LWD

l@413 534e6
///// /,’,,//139

148
141
142
143
I 44
I .$s
146
147
148
149

;21780
12!710
121800
122100
122100
12?280
130100
130100
13E1200
13,92D0
13FJ30B

26. 6N
26. W
26. 9N
27.4N
27. SN
2?. 5N
2d EN
2a. IN
28. 2tl
28. 3N
28.4N

GOOD
11613
72742
18612
20412
20562
25/12

50316
503EB
70118
70118
70311
50416 129.5E

129.5E
127. eE
129.5F
129.55
129.5E
129.5E
129. SE
129.5E
129.5E
129. SE
129.5E

47509
47909
47937
47909
47909
47909
47909
47909
47909
47909
47909

55//2
35/./2

. 55/12
5s112
55/12
25-2
55/43
55/12
55/12
55/12
SS/42
55/42

58614
78315
5W413
50413
50310
50316
5E1613
50813
50613
58722
S0411
58G 19

2B.4N
26.2N
2e.4t{
28.4N
2fl.4N
28.4N
2?.4N
28. 4N
2P. 4N
28. 4N
20.414

I 55
151
152
153
154
155
156
i 57
I 5e
159
160
ICI
162
163
164
i 65
1G6
167
lfie
169
178
171

130400
130500
13070@
:3 L18B8
13c19m
131Em3a

131 iOe
13!280
131300
131400
1S 1400

28. GN
28. 7N
29. 2N
?S 7N
29. 3N
29.4
23.61,
?9 6N
29. W
29. 9M
29. m

126.9E
127. OE
127. AE
127.6E
i27.9E
128. OE
128. SE
128.5E
129.9E
129. IE

479e9
47983
47909
47869
47909
47069
47909
4?86q
47909
47e69

28.4N
28. 4N
38. 6N
28. 4M
30. 6N
2e 4N
38.6N
2a.41+
30. 6N
28.4N

129.5E
129.5C
131.8E
129.5E
131.8E
129.5E
131.8E
129.5E
131. OE

55/42
5/// 1
55/12
5/// I
S5/12
s/// 1
55/42
5/// 1
6s/6?
5/// 1

50713
S0622
50713
S0722
50622
50819
58819
58619
S0619
50830

129.2E
129.5E
t29.5E
129. eE
i29.5E
13t3.2E
138. ?E
1371.4E
133,7E
13@.9E
131. lZ

L13ND
LRND
LRND
L12ND
LfiND
LRND
LGND
LkND
LOND
LQND

131508
131s00
:316fIB
13160C
1317C3
1s1700
131Q00
13iC00
131908
1319a8
132Em

30. at+
38. IN
3F3. 2N
30. IN
30. 3N
38. 3t4
3Q . 5N
30. 3}1
38. 5N
3B 5N

129. SF
131.85
129.5E
131. OE
129. S5
131. Oc
129.5:
131. OE
134.2C
131. OE
134.2E
131.8E

47909
~7869
47909
47869
47903
47869
47983
47869
47899
47a69
47893
478E9
47e99
47969
47899
47e69
47999
47839
47635
47899
47639
47ew

3B.6N
28.4N
3EI.6N
28. 4N
30. GN
2a. 4N
30.6N
33. 3N
30. 61{
33. :N
30. 6N

65/12
22601
65/62
4//4 1
6S/42
4///1
65/-
4///1
65zK3
S//a
65//1
6//&
65//1
7////
65// 1
65//1
6////
55//1
401 //
65//1
559 1/
75///
55///

50827
S0622
58624
58S22
58419
S0627
4////
50616
58722
5082;
S8627

LF?ND
LdND
LC+ND
LRND
LRND
LFY4D
LfiND
LRND
LFIYD
LIVID
LRNb
LI?ND
LfiND

30. et+
3LI . aN
31. ON
3i. lN
3i.2N
31.2M
3;.3N
31.2N
31.5N
31 .4)!
31.7N
31.6u
31.8N

131,.E
131.3E
131,6E
131.9E
132. lE
132, lE
132.5E
132.7E
133.5E
133.5E
134,11
134, lE

372
173
174
175
176
17?
I 7e
173
I 86
101
182
ie3

132800
1321e8
132188
132208
! 32Z10
I ?Zxa
13;300
lrwloe
140108
I 4D2a0
148208
14D?00

33. 3N
30. 61{
33. 3N
3B . 6N
33.3N
33. ?Ji
3s 5tl
33. 3N
35. 3N
33. 3N
35. 31{
33, m

134.2E
131. eE
134.2E
IZ1.8E
134.2E
134,2:
13e.7E
134.2E
i3e.7F
134.2E

S0716
50632
50735
58727
50632
50727
5B632
S0622
50638
70727
SD632
iw?3e
ie63e

134.5E
135,0E
135.2E
135,6E
135.5E
136.8E
136. eE
137,4E
137.6E
13e.2E
138.9E
139.6E
148.2E

LRN@
LQND
LF?ND
LRND
LRND
LRND
LfiNO
LIWD
LRNU
LnND
LI?NC
LRIID

le4
183
186
187
1e8
1*3
19a
191
192
i 93
194
Igs

14P490
14D400
1495e8
146500
I 4?700
1407E18
14WD0
! ,:C%O!3
140980
M18L18
14118EI
1412ee

32. It+
31.9?+
32.4N
32. IN
X?. 8N
32. SH
33. 8N
32. 9}1
33.3N
33. ?ti
33. 7N
33. 7N

138.7E
134. 2E
13*,7E
i3e.7F
138.7.
138.7E
133.7E

47639
47893
4763!+
47633
47639
47639
47639

35. 3N
35. 3tl
35. 3N
35. 3N
35.3N

55.,/.
65/.-/
65///
6s///

7064 I
7873e
7ee35
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TROPICAL STORM ALEX

BEST TRACK DATA

BEST TRi?Ck l&lRNING
ERRORS

UINCI DST (JIND
a. -B. 9.
0. -B. 0.
0. -E. B.
6. -8. G.
0. -0. R.

24 HOUR FOREC9ST
ERROCS

POSIT IJIND DST !JSND
0.8 0.0 E. -o. 9.
G.8 B.B 0. –0. 0.
0.0 E.B E. -B. a.
0.0 8.0 0. -U. 0,
E4.13 0.9 0. -0. 0.

48 HOUR FOREC!4ST
ERI?IIRS

PCIS 1T W1?iD DST WIND
0.0 0.0 0. -0. Il.
0.0 9.0 0. -n. 0.
0.8 0.0 0. -8. 0,

72 HOUR FORECfiST

POS 1T
0,0 0.0
0.0 0.0
D.G
0.s
k!. ti
0.0
L!. o
0.0
0.0
13.0
8.0
9.0
0.0
0.0

WIND EST WINDffl,DWHR
100806Z
10L3EI12Z
Imalaz
1999E9Z
19@9B6Z
1EE19122
1809 Iaz

POSIT WIND
19.1 162.9 15
18.3 161.1 15
17.7 160.3 15
17. E 159.5 15
113.B tse. a 15
18.3 15a. z 15
18.6 157.4 28

Post
B.B
0.0
r3.0
8.0
0.8

T

0.0
0.8
0.0
0.0
0.0
B.@

0. -0.
8. -0.
0. -o.
0. -3.
0. -0.
0. -a.
u. -0.
0. -a .
0. -c.
0. -0.
8. -0.
0. -El.
~. -ss.
0. -e.
a. -8.
E. -8.
0. -e .
0. -0.
0. -0.
0. -0.
0. -a.
0. +3.
0. -0.
9. -0.

0.
0.

e.~
8.0
6,’2
0.0
0.0
0.9
13. B
0.8
0.s!
0.0
$3. U
13.Q
0.0
8.0
r3. kl
0.0
0.0
0.0
0.0
0.0
8.9
0.G

a.
8.
0.
!3.
o.
0.
0.
0.
a.
0.
a.
a.
a.
a.
0.
a.
a.
B.
a.
8.
e.
0.

a.a 0.0
a.a

a. -a.
0. -0.
a. -Q.
a. -0,
cl. -0.
0. -u.
o. -a.
a. -0.
a. -0.
0. -9,
a. -a.
a. -8.
a. -a.
0. -D.
a. -a.
a. -a.
a. -a.
B. -0.
a. -a.
B. -a.
a. -a.

‘d.
a.
a.
e,
a.
0.
s).
a.
a.
0.
a.
0.
0.
0.
s?.
a.
0.
a.

::
a.

13.C7
0.13
0.0
a.5
0,0
0.13
0.0
0.0
a.o
a.0
0.0
a.e
a.a
0.0
a.o
a.o
a.a
a.a
a.a
a.a

a.9
e.fl
8.8

0. -0.
0. -a.
8. -0.
8. -a.
0. -a.
0. -9.
a. -0.
a. -a.
E. -a.
0. -a.
8. -a.

30. 24.
39. 32.
38. 11,
3a. 42.
35. 21.
35. 3a.
3Ei. 24.
25. 39.

a. 8.0
8.0
a.o
0.0

13.e
a.e
B.a

a. -a.
@. -a.
0. -il.
a. -a,
a. -a.
0. -0.
0. -a.
13. -e .
a. -a.
0. -a.
0. -0.

4EI. 96.
40. 157.
40. 42.
45. 175.

a. -0.
8. -a.
a. -a.
0. -9.

0.
0.
0.
0.
0.
0.
0.
El,
a.
u.
a.
5.

10.

a.o
0.0
0,0
a.9
E.c
r.9
9.a
a.a
a.c
0.6
a.o
0.a
a.a
a.a
a,G
e.a
a.o
a.a
a.a

8.0
0.0

9.
Iawmaz
iaiaa6z
Iolalzz
10lalez
la]laaz
la I tasz
]a1112z
]a]l]az
1a 12aaz
la 12a6z
1a1212z

1s.1 155.9 2@
19.4 !54.8 20
Ze. a 153,7 20
28.7 152.6 20
21.4 151.3 28
22.3 15B.3 20
22.6 149.1 25
22. G 147. ? 25
23.2 146.6 25
23.9 145.3 30
24.6 !44. : 30

B.
a.a 0.0
a.a 9.0
9.a 8.0
9.a 0.a
B.9 0.9
a.a 0.a
B.a a.0
a.a 8.a

23.6 145. B
24.2 144.5

e.
0.
a.
a.
B.
0.
B.
8.
9.

B.0
9.B a.a
a.a a.o
9.a 0.0
e.a a.a
a.a a.a
e.a a.a
f3. o a,w

27a i42. a
26.3 141.1

a.ti
a.a
a.e
o.a
a,a
B.0
E.a
9.0
a.a
G.a

a.

ia12mz
m 13aaz
la1306z
1913122
la131ez
lB14DFJ2

25.4 142.8 3E
26.2 141.7 3N
27.2 14B.2 35
2a.7 139.9 38
38.6 141,4 30
33.7 14?.7 25

25.4 143. a
26.8 141. ?
27.2 140.6
28.2 139.8
3a.3 141.7
33.1 143.4

8. 29.3 :41.3
32.5 14a.5

B.a a.a
B.0 a.a
B.a 6.0
0.0 a.%

la.
2a.

0.
a.
a.
a.

B.
a.
5.
a.
a.

RLL FORECRSTS
I.RNG Z4-HR 4a-HR 72-HR

RVG FOREC6ST POS [T ERROR 28. ha. a. a.

T}THctoNs LM II-E OVER 35 KTs

LRNG 24-HR 48-HR 72-HR
o. a. B. cl,
a. 0. 0. a.
0. a. a. a.
a. 9. a. B.

0 0 a 0

W6 RIGHT 13NGLE ERt?OR 17. 46. 0. a.

.QVG lNTENS [TY .WISN lTuDE ERROR 1. 11. a. 0.
fikt lNTENS:TY EIRS 1. 11. II. a.

NUf’8ER OF FOREC9STS a 4 a a

D IS T9NCE m8WLED ay sTORM IS I a44. Nti

FIVERPIGE SPEED OF STORM M 13. KNOT5

TROPICRL STORM RLEX
FIX POSITIONS FOR CYCLONE NO. 24

SITTELL lTE FIXES

DvURIIK CODE S9TELL 17S COFllENT5 SITE
FIX Tl~
NO. (Z1

FIx
POS 1TIoH ACCRY

PCN 6
PCN 0
Pen 5
PCN o

PCN O
PCN O
PCN 5
PCN 5
PCN 5
PCN 5
PCN O
PCN S
PCN 0
Pm 5
PCN O
PCN D
Pcfl 5
PCN O
PCN O
PLN O
PCN 5
PCN O
PCN O
PCN O

FLT
LVL

150EiFT
1500FT
150aFT
70ati5
700t63
78am

1
*2

3
4
5

6

19.4N
19.7N
10. IN
lS.4N
la.7N
lS.7N

161.7E
160.4E
159.4E
159. IE
15 fl. lE
157.6E

PGTU
PGTw
PGN
PGN
PGTw
PGTu

T1.a/l.a

T1 .5/1 .5 /DO.5~4HRS

T] .5/1.5 /6a. a=4HRS

T2 . a= .0 ~a . 5/24HRS

T2. a-. a+m. az4xRs

T2 .5-. 5-/D@ . 5724xRs

lNIT OaS

7
R

*9
la
11
12
13
14
15
16
17
]a
19
2a

092a5a
10a93a
la2217
1ia915
t]i2aa
112155
1206ao
i20a53
I za9aa
12218a
122314
13mBa
13160a
i32~aa
132251

18 .aN
19.6N
22. 5N
22. 7N
23. 1:{

23. IN
24. 6N
24.5N
24.6N
26.2N
26. .?N
27.614
29.9N

156. lE
153. SE
153. lE
150. aE
149.6E
147.4s
145.6E
145. OE
145. aE
t41. aE
141.3E
139.7E
14D.9E

PGTW
PGTw
PGTW
PGTIJ
PGTIJ
PGTW
PGTU
PGTw
PGTIJ
PGTLI
PGTw
PGTw
PGTw
PGTW
?GTu

ULCC 2a.9 155.1
UL ONLY

31. aN
32.9N
33.6N
35. 5N
3a. 3N

142.4E
143. OE
143.5E
145.5E
150. lE

21
22
23
24

149aaa
14a3aa
i4a9aa

OTHER
OTHER
OTHER

PGTW
PGTLI
PGTw

FIIRCRQFT FIMIS

FIx TIt’ES FIX
No. (Z) POS1TION

7aom oas wIx-sFc-wD
HGT M5LP VEL~RGA?NG

PFIX-FLT-LW.-LND FICCRY EYE EYE OR IEN- EYE TEPP (C)
D 1R_ L~RGiRNG NFIV-’SET SHl)PE D 1(N’L’TRTION OUT/ IN/ DP-c3ST

16N
NO.

1
2
3
5
6
6

1 ]aa546
2 I la3a3
3 12a0]4
4 121520
5 13ataa
6 13a414

19.4N 154.6E
21.9N 15a.8E
23.3N 146.3E
z5. lN 143.3E
2G.2N 141.3E
26.9N 14D.7E

]aa9 25 asa 75
]aa6 15 a7a 45
1a04 40 a30 60

3061 lam
3]a9 35 lla 6a
3a9a 999 35 35a M

17a 2s e6a 7E 3 10 +2a +24 +23 28
@2a 15 27a 25 a 5 +23 +24 +24 28

lIt3 51 03a 6a 5 2 +24 +24 +23 29

aaa 47 36a 29 m 5 +12 +16 +il
160 46 a6ZI 15 3 3
]2a 33 36a 15 5 3 +15 +17 +le

NOTICE - THE IISTERISKS (*1 IND ICRTE F 1=S UNREPRESENT9T1$Z f+NO NOT USEO FOR BEST TRFICK PuRPOSES .
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TYPHOON BETTY

BEST TRACK DATA

BEST TR9CK LJX?N1NG 24 HnuR FORECF15T 4S HOUR FORECnST 72 HOUR F13REC(UZT
ERRORS EERORSERROI?S

DST WINCImflWHR POS 1T WIND
1928 [22 7.1 151.3 25
1G28 182 7.3 152.7 25
1@298E!Z 7.8 !53.8 30
i029E6Z

POS1T
0.0 0.0
0.8 0.0
E.2 152.9
S.9 154.1
9.6 :53.2

18.8 152. EI
lB. G 151.5
11. C 145.2
12.4 147.5
12. B 145.7
13.3 143.5

WIND
0.
0.

35.
35.
40.
39
50.
60.
60.
65.
70.
09.

PDS [T
0.8 a.u
a.0 8.0

10.2 149.0
11.2 153.2
11.9 149.4
12.9 147.1
12.2 146.0
1?.3 1<3.1
13.8 1’41.3
14.2 138.9
15.3 136,4
16.4 133.9

LIIND
0.
0.

60.
60.
60,
70.
78.
90.
a@.
e~.
95.

:Clfi.

DST
-0.
-@ .

:E13.
242.
130.

ii6.
2?4.
118.
IIF!.
65.
79.

13T.

WIND
B.
0.

10.
5.
0.
0.

-r, .
0.

-5.
-18.

0.

PDSIT
8.0 0.8
G.e Q.E

11.8 144. s
12.2 149.2
12.7 146.2
13.6 142.5
14.9 142.0
14.7 137.2
15.2 135.7
16.5 132.8

wINb
8.
E.

70.
78.
75 .
m
SC.
85.
85.

DST
-l?

WIND
0.
0.

-5.
-10.
-10.

POSIT
Ei. a 0.0
L3.o 0.0
13.7139.5
13.9144.5
14.4 142.6
15.s 138.8
16.4137.S
17,n !31.5

WIND
0.
0.

80.
S9
aO.
99.
9EI

?ST
-0.
-0.

197.
573.
554.

397.
Z.?s.

IJIND
0.
0.

-15.
-15.
-1o.

-0. e.
B,
5.
5.
5.
5.
!3.
5.
0.

-5.
-5.

0.

-0. -L1
117.
4?9
4! 21.
27.<.

336.
153.

58.
a.9 154.2 3D
9.Y 153.4 35

la.’! 152.1 45
18.9 158.6 5tl
11. ? 149.1 55
12.2 147.2 68
12.9 145.1 70
13.2 143.1 75
13.6 141.1 e~
i3. B 139.4 05

6.
1029I2Z
1029182
1830092
183006Z
1838 12Z
1838 Iez
1E13180Z
lm 1esz
IOz] 122

21.
25.
56.

8.
21.
35.
24.
35.

-5.
-10.
-!ti.

-5.
-5.
20.
20.
18.
20.
28.

0.
-2@.
-45.
-45

-s5
-40.
-25.

-5.
-5.

-10.143.
15C.
117.

le. o
20. B
23. s
26.2
2?.0
21.0
23. ?
22.2
24.7
25.3
25a
22.2
22.7

i3e.5
120.2
129.0
131.2
;34.2
122.2
127.3
127.1
133.0
135.2
136. CI
129.7
12B.2

9U. 192.
95. 317.

185. 550.
lIE. 749.
105. 902.
12LI. 434.
115. 527’.
lEEI. S15.
fK.. 7ao.
6,3. 940.
50. 1056.

613. 605.
6$3, 5fi4.

-15.
-18.

-5.
0.

-10.
H.

-5.
-?5.
-35.
-.?5 .
-15.

90.
115.
128.
:15.
12s,
130.
110.
95.
75.
?5 .
m.
80.
Be.

1G5.
105.
58.
hb.
00.
05.
0s .
es.
65.

cl.
R.
B.
o.

19.5 130.9
21.1 129.8
?2.2 120.8
17.1 125.0
19.2 ;?5.1
1!3.5 125.8
?I?,8 1?5.5
21,6 }27,7

21.6 127.7
19.6 i2G.5
19.8 i24. t3
iO. q ]24.2

16.6 125..?
17. S 124.3

22?.
13.6 141.7
14.1 13?.3
13. B 137.5
14.3 136.3
14.1 134.6
14.2 132.5
14.8 131. B
15. B lm.4
14.9 130.3
15.2 129.4
15.2 12(3.5
14.2 128.1
14.4 i27. ?

s.
15.
15.
2R.
15.
-5.

-25.
-39.
-30.
-25.
-20.

-5.
-10.

85.
05.
90.
90.
90.
05.
05.

100.
100.
113!3.
110.

19. 0.
-5.
-5.
-5.

B.
-le.
-10.

B.
-5.

0.
0.
e.

17.3
15.2
15.8
15,8
11>.G
17,2
17,6
16,8
lb. S
16.7
15.2
15.9

132.2
130.3
129.8
120.6
126.4
12G. FJ
126.6
127.1
126. ?
125.3
!27.9
126.0
123.6

105.
110.
115.
i15.
108.
L70.
so.
80.
9D.

100.
115.
115.

101.
183.
lm.
107.
192.
lD2.
?21.
156.
146.
129.
lml.
139.

1031162
1 lB1@OZ
1 lal R62
llBI 122
I]o]iaz
1182E8Z
1 IE2E6Z
1 1E212Z
I mziez
1103982
1 1E43@6Z

14.8 137. a 9E3
14.8 136.2 95
14.2 134.6 95
14.4 133.1 9B
14.7 132.8 95
14.8 131.2 95
14.9 138.2 1F36
15. U 12CJ.3 IC15
14.7 123.6 185
14.2 12!3.1 110
14.2 127.3 llE

21.
19.
6.

37.
13.
4s.

6.
13.
3EI

lb.
15.

22.6 1:7.5
io. o 124.2
2W. U 124.4

ES. 435.
95. 203.
95. lL13.
6!3. 13.
6G. 127.
65, 560.
65. a13.
513. 31a.
49.1006.

B. -(3.
8, -(i.
0. -cl .
8. +3.
8. -8.
0. -E.
o. -a.
a. -0.
c. -s).
e. -0.
0. -o.
B. -a.

15.
50.
50.
!5,
25.
25.
30.
15.

;:
B.
a.
0.
0.
0.
F.

0.
0.
0.
0.
tl.

e.
26,
19.
12,

4FI
llE. X)7,

51,
55.

1103122
11031BZ
1 ;a48Bz
1184862
1104122
1 1Ei41Bz
1185EC!Z
1 I D5E6Z
1105122
11 E5!8Z
1106802
1106862
118612,?

14.4
14.6
14.0
15.2
15.8
16.0
16.3
17.3
18.3
19.2
19.9
20.6
21.5

l?6. i
125. s
124.8
123.7
122a
121.6
120.8
120.7
120.5
1.28.6
128.8
121.2
122.2

115
12Q
120
125
120
105
65
58
45
45
45
45

14.7
14.6
14.6
14.9
14.7
16.0

16.3
17.7
18.5
15.6
19.4
20.6
21.6

126.6
12s.0
124.9
123.5
122.5
!2!.2
120.5
1?0.7
120.3
120.9
128.7
121.3

115.
!:5,
115.
120.
129.
100.
65.
40.
45.
45.
45.
40.
35.

0.
-s.
-5.
-5.

a.
-5.

8.
-]a.

a.
8.
0.

-5.

110.
Ila.
70.
75.
80.
8S .
eO.
2.9.
38.
%0.
45.
25.

47.
96.
54.

:09.
141.
?21.
276.

C4.
126.
05.

163.
68.

-10.
5.
5.

25.
35.
m .
35.

-25.
-15.
-20.

5.
-10.

10.7,
!7. e
17.2
ia. z
19.5
19.9
2B. a

9.0
@.@
U.E
0.0
0.fl

121.4
121.2
117.2
115.3

114.5
1 1’I.13
113.3

@.D
0.0
E1.o
0.0
9.0

5.
5.

35.
4C!.
4~ .
45.
25.

a.
n.
0.
s).
8.
0.
0.
a.
0.
0.
0.

21.4
20. a

20.3
21.0
22.?.
25.3

0.0
8.0
0.0
8.0
e.o

122. IT
1?1.8
115.2
112.2
112.4
111.9

L). o
U.tl
L1.ti

15.3

15.4
iG.3
17.2
i7.4
17.9
22.0
21.0
2:.8
22.2
%4.4
25.6

123.1
12a. ?
119.1
lla.3
ii?. z
116.4
121. a
120.0
!23.6
122.1
125.4
120.4

13.
21.
68.
Zz.
17.
24.
lb.
29.
30.

0.0
(!.0
0.0
0.0
0.0
0.0
ti. o
O.c
0.0

6.
13.
10.

u. F3.v

cl.0
0.0
0.8
8.0
0.e
0.0

45 122.4 -10.
-15.

0.
5.
u.
0.

?5. 22. -10, a.a 0.9 0. -0.
25. 64. -IEI. 0.0 a.u 0. -8.

0. -El. a. 0.w C1.u o. -o.
w. -o. El. 0.0 8.0 c. -N.
a. -5!. 0. 3.0 0.0 0. -n.
a. -a. o. 0.9 0.0 a. -B.

118618Z 22.4 123.3 4E 22.5 123.6 25.
11878EZ 23.5 124.7 4@ 23.5 125.1 48.
IIE786Z 24.4 126.5 55 24.6 126.3 48.
1187122 25.6 l-2S.a 35 25.3 128.5 35.
11E71BZ 26.9 131.6 35 E.c a.a a.

2?.0
O.e

0.0
0.0
0.0

132.8
0.022.

16.
24.
-0.

0.0
0.0
0.0

QLL FOREtnSTS
LRNG 24-HR 40-HR 72-tlR

FIW FOREC!-7ST POSIT ERRDR 23. 131. 306. 524.
I)U6 RIGHT 9NGLE ERROR 14. al. 215. 405.

J+& INTENSITY mGN 1TZJDE ERROR 4. 14. 23. 17.
FIW2 INTENSITY @IflS -2. -1. 3. 1.

TYPHOONS U+ lLE O\ER 35 KTS
LRNG 24-H13 40-HR 72-NR

23. 131. 3a6 524.
14. U1. 215. 405,
4, 14. 23. 17.
0, -1. 3. 1.
37 3G 29 23NUmER OF FORECI?STS 39 36 29 20

DISTfiNCE TRIWELED BY STORM IS 322a . Nfl

IV+ SRRGE SPEED OF STORM 1S 13. KNOTS

TYPHOON eETT_f
FIX POSITIONS FOR CYCLONE NO. 2S

SFTTELLITE FI%ES

FIX T1t’E FIX
ND. (z) POS1TIOH F3CCRY

PCN 0
PCN 5
?CN S
PCN 5
PCN O
PCN o
PCN 5
PCN O
PCN O
PCN 5
PCN O
PCN o
PCN 6
PCN O
PCN 5
PC){ o
PCN 0
?C!i 5
PCN O
PCN 5
PCti 6
PCN O
PCN 5
PCN O

PCN C
Pcti 3
PCN o
PCN O
PCN 3

DVURRK CODE S9TELL ITE COPW?ZNTS S1?E

76 :2DE
762122
271001
280939
Ze]zoa

2a1680
2e22]a
29?900
2903G0
290916
23 128@
291600
292823
292ia0
292156

6.6N
4.6N
4.5N
6.4N
7.5N
7.0N
7.IN
7.5N
0.3N
9.4N
9.aN

10. EN
10.9N
11. IN
lt3.7H

151.3E
15Z.8E
lsl.9i
151.2E
150. SC
150. aE
153. lE
152.6E
153. lE
153.7E
153.5E
152.2E
150.9E
1S8.4E
151. lE
15a.7E

OTldER
NOF196
No!-va6
NO(3R6
OTHER
OTHER
t+olam
OTHER
OTHER
NOGf?6
@THER
OTHER
DMSP37
OTHER
NOW26
oTHER
OTHER
TIROSN
oTHER

Pmw
PGTC
PGN
PGTu
PGTw
PGN
PGN
PGTw

1
2
3
4
5
6
7
E
9

la
11
12
13
14
15

lNIT D8ST2.5Q.5

T3.5/3.5 al .e/22HRs

PGN
PGTC
PGN
PGN
PGTLJ
PGTIJ
PG13J
PGTW
PGTW
PGTW
PGN
PGTli
PGN

)6
17
18
19
20
21
22
23
24
25
26

34J@00E
389308
300515
30@60@
300e5~r
301s90
30210a
302133
318300
310900
311a13

11.2N
11. EN
11.5N
12.4N
1 1.6N
13. ON
12. aN
12. aN
13.7N
13.8N
13.9N

15E. lE
149.5E
].m. eE
14@.3E
145.3E
143,7E
144.2E
142.3E
149,3E
13?. aE

NOW26

OTHER
Noa96
OTHER
OTNER
NO!W6
OTNER
OTHER
DmP37

PGTIJ

T4.5/4.5 ~l. E/24HRS
p~ni

PGTW
PGTIJ
PGTW
PCTLI
PGTW

27
28
29

Zl!zaa
311600
312121

13.6N 13B. BE
14.3N 13a.2E
13.6N 136.8E
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312252
312252
O!Bzm
@I 990E
01E95E
a1120B
Ollmo
B11919
811919
@1.?23B
Ei2M3Elo

13.6ti
13.7N
14.01$
14. IN
14.1s
14.5N
1’I.2N
14. s!!
14.414

1Z6. ZE
136. GE
135. GE
133.3E
132..4E
132. YE
lZ2.3E
l;l.6E
131.4E

PCl I 3 ?5 5/2 .5 /D1 . w25HR5 NOIV16
PCN 5
?C!l o
r’cli o
Pcll 5
Pcli G
?Clt o
Pcll 5

Nor+rw
OTIKE
OTNH?
N0fi06
OTliEk
OTNE!?
T1f!05N
TIEOSN
t10fl$16
OTl IEe
OTHER
OTHER
110W16
OTHER
OTHER
OTHEK
OTHER
OTHER

Pcll 5
Pcrl 3
Pcl! o
PCN 0
PCN o
PCI1 5
PCN @
PCN o
Pctl c
PCN E
PCN E
PCH 1
PCN 5

15.075.5 4.u.5/24HRs14.7H
14.8N
15.2N
15. flN
15. IN
15.2N
14.8N
14.4N
14.3N
14.5N
14.6N
14.5N

lZ1.3E
13.3.3E
i30.3E
129.7E
129.4E
129. lE
12E. ?E
127.9E
127.9E
127. lE
127.21E
126.7E

41
42
43
44
45
46
47
45
49
50
sl
52
57
54
55
56
~~

~~

59
68
61
62

‘d206E3
fj209BE!

6!21 109
021200
022109
83 EJOB8
0?03@0
B3C1900
031@47
EC31208
0321QB

P,: rkl
I>GTLJ
P6iLl
PGTU
PKTI<I
PGTW

Pcm
m ! Lf
FG [u
P(; Tl,l
pl,r,,l
I?r]clll

P(4 I(J

T6.0/6. B .,DI .tT/25HR5

NOIW6
DTHER
OTHER
Dm037
NO13f16
OTHER
OTHEt?
N0rlf?6
NorlR6
CTHER
OTHER
OTHER
N091?6

14.5N
i4.6N
14.6N
14.8N
15.4N
15.5N
15.544
15.7N
15.9N
16. IN
16.01{

125.2E
125. OE
124.9E
124. 2E
123.2E
122.3E
123.2E
172.6E
121.6E
12D.9E
12 F3.6E

PCN E
PCN 1
PCN 1
FCN E
PC;+ E
PCH 6
Pc,l E
PLN E
PCN E
PCN O
PCN S

032158
032326
a403e0
849900
O’ll OIB
t141E24
iJ41 200
E141G00
n421 B9
B423B4

16. 5/6. S /DE. W24HRS

P1;:L,
PGT,,,
PC?(J

P(;TLI
P&TtJ
I=L m
PCTW
ROT!N
rGTIJ

PGTu
PGTw
RPlx
PGTLI

16.?+:
16.6N
17.6N
IB. lN
17.7N
18.9N
19.5N
19. lN
20. 2N
21. ltl
20. 9N

1212.7E
120.9E
128.4E
129.7E
120.2E
128.7E
121.2F
119.3E
128.9E
121.9E
121.5E

PCN D
Pcl{ o
PC!, o
PCN 6
PCN O
PCN 0
PC!{ o
PCN 3
PiN D
PcN O
PCli 6

OTHER
DTHER
OTHER
NOrln6
@7HER
OTHER
OTHER
IKNIA6
OTHER
OTHER
NoRl?6
NOFK+6

63
64
65
66
67
68

* 69
70
?1
72
73

850300
858208
05113?
051200
@52 1@8
B6E1003
060822
06%300
868900
861115

T3. b.4. 13+m2. 0~5HR5
T2. w2.5 INIT 08S

INIT OES

PCT{J

RODN
P6TLI
PGTLJ
EKSO
PGTIJ
PG7TJ
PCTW
pGTLI

PGTIJ
PGTIJ
PGTIJ
PGTLI
PGTTJ

861120
062180
070080
870800
070900
T171Ei58
0712$30
071600
072337
800000
13803EIB
B806QB

21.2N
20.6N
22. EN
23.6N
24.7N
25. 5N
25. Bti
26. EN
27.9N
27.8N
2E. ON
2a.8N

121 .7E
123.5E
i24.6E
124.5E
127.4S
128.4E
128.7E
130.2E
134. lE
135.5E
137.6E

14D.2E

PCN 5
PCN o
PCN 5
PcN 0
PcN 0

74
75
76
77
7s!
79
80
El
8Z
r33
84

0 THER
NoT+n6
OTHER
OTHER

T3.8~. E4
T2. O/3. B 4N. e=4HRS

PEN 5 NoRa6
PCN O OTHER
pm n nTuFR. . . .
PCN 5 T1 .w2.8 411 .&W1-!RS NOflQ6
PCN O OTNER
PCN O OTNER

OTNERPCN O

121RCRFIFT F[xES

PWX-SFC-L!iD mX-FLT-LVL-LND aCCRY
vELA3RGiRNG D IRAELmRG~NG NRV=T

FIx TII’E FIX
NO. (z) POSITION

FLT 7EOF3 OBS
L% HGT NSLP

EYE Em OR [EN-
SN!?PE DIRPVTRTION

tlSN
NO.

1
2
3
z
s
4
.4

4
5
5
6
6
6
9
q

9
10
la
11
:!
1]
1?
12
1?
!I
,-

1.4
,’i

i 5
lC

16
17
18
1’3
19
19

29845 I
251526
292112
308f142
300253
300933
3B1132
301389
3! 1385

S.7N
l@.5N
lkl.3N
11. Ot!
11.4N
11. EN
12. IN
12.4N
]3.7N

13.7N
14. ON
14. IN
13. YN
14.7N
14.7N
14.9N
15. ad
15.6N
14. IN
14.2N
14.3N
14.4N
14.4N

154.2E
15.?.6E
151. SIE
15E.5E
15o. lE
149. sE
147.5E
14s. oE

15L30FT
m0rE3
700WI
700133
7aDm
iama
7E03m
70Em

3!3a9
3024
3024
2999
2994

2977
2542

ma]
994
933

991
90a

9a]

38 298 12@

35 27@ 18
4@ 1m 28
58 878 10
35 3CIB 98

320
148
36EI
200
I 58
asw
13EI
150

30
2!3
33
54
84
49
72
79

290
020
270
110
860
298
870
070

12%
20
68
30
30
60
2a
15

6S
35
55
56
55
LT5
53
53
52

la 2
51
51
51
65
~:

43
52
52
85
53
S3
71
71
55
55
32
53
53
2 10
53
53
55
25
25
22
52

+25 +25 +?4 29
+11 +12
+11 +13 +12

+12 +13 +11
+Ia +14 +10

.+14 +il
+12 +15 +13

+13 +19 +12

+1? +18 +11
+13 +Ia +13
+11 +17
+1( +21
+18 +21 +11
+12 +1$3
+[6 +19 +12
+,? +,7

+16 +17 +14
+15 +17 +12

2
3
d

5
6
7
8
9

18
139. OE
13B.6E
137.8E
lz7. Oci
136. IE
132.6E
131. EE
138,7E
129.6G
129. BZ
12E. IE
127.2E
127.6E
126.7E
126.4E
125.3E

27? I
2766
2736

350 56 2S0
B2E 96 298
36a 57 286
138E Be 3.09
17E 6S a7a
@58 94 32Q
ETt13 100 270
150 112 800
14P 63 060
358 6B 280
E28 S7 3i8
230 69 158
03a m 31a
358 16!3 279

10
311448
31 1e34
312128
a I aa33
@! 1459
212@E?29
020Z86
L321;31
021484
030026

aze3e2
030544
m120a
aq 1429
a322aa

959 40
7511

12
13
14
15
16
17
lB
19
20
21
22
23
24
25
26

z
29
30
31
32
33
34
35

780)$3
7Llom
76Br33
iaom
7mrm
7a3m
7a0t2i
71xms
7mnm
700tT3
7L30n3
7mm
700m

960 10FI 350 20
1!8 358 17

12LZ 27S! 20
120 a90 4e

20
2759
2?9?
2749
2734

962

956

959

948

92a

55
ta
213
15
25
70
60
20
15
3s

ELLIPTICITL 19 18 35tT
27a2
2659
26(33
2474
245!3

68 298 119
m 15a 15
45 33a Im3

C lRCULRR
CIRCULI?R
CIRCULilR
C lRCULfiR
C lRCULf?R
C lRCULRR
C [I?CULFIR
CONCENTRIC
CIRCULI%R

35
30
35

39
35
35
35
25 30
25

28EI 113 218
36a ]a5 270
17Ei 112 tiao
030 12a 510
328 76 lEfl

+12 +22 +1 I
+14 +19 +13

+17 +lB +15
+il +15 +15

+15 +L5

+12+11 +7

+14 +14 i 10
+a+]2+]l

+12 +12 + 8

+14 +15 +10

6E 2?0 la
1?0 e4a 18
[3a ala 16

14.6N
14.8N
14.9N
15.5N
15.7N
17.9N
18.81+
19.2N
20.2N
21.9N

7a0rn
7E0m
7a0n3
7aow3
7ti0m
700rm
700?33
7a0m
7Btlm
700m

2441 926 2i3
ado k59
04934a
040a5 I
W11B6
0s0B4a
0s1317
051550
06a335
861322
a6155s

124.5E
!24. IE

123. lE
122.8E
120.3E
1213.7E
120. EE
i21. lE
122.4E
12?. IE
125.2E

14
22
25

2475
2459
24a2
2967
30a0
299(
29?9
3811
3017

92I3
928

987

9B6
998

993

994

45 3@3 30 360 39 2@3 BO
13a 55 a3tl 1 I@
340 36 2413 9B

3a 84E Iaa ]3a 39 048 1a8
328 75 223 188

22. !N
23. aN
24.2N

700>s
7e0m
7e0ra

130 56 I13B 76
48 048 I’d 330 68 239 88
48 368 15 @2E 3@ 398 6@

e701 35
070408

3032
3026125.7E



FIx
NO,

TIME FIx
(Z, POSITIUN RFIDI?R RCCW

RFID.4R
POSITION

STTE
m No

30440
9S4413

832 ICIEI 14.7ti 125,6E
a3220El 14. eti :25.4E
B3?36SJ 14.8!: 125.2E
fi4008El 14.3N 125. lE

L12NCI
‘#3PD

LOND
LIIND
LFIND
L9ND
LFINU
LHNII
LRND
L!4HD
L9N!I
LQliD
LflND

3//// 52720
35//2 52717
.?0/3.1 S2?25
26.44 73!3u5

@99/ 1.$. It!
14. J14
14. IN
1$. !N
14. IN
14.IN
16.3P
1.4. ;N
14. IPI
14.114
16.71{

14.;!;

14. !14

125.0[
123, WE
123. CIE
12:.0!
123. CIE
123,0E
120.6E
123. OE
123. OE
12S.8E
120, SE
12:. wE
125. OE

/ .//,
///// /99s/

4
5
6
7

,,///,, ./999/
//,// /599/
///// /9?9/

98448
98440
984.40
S832 I
‘38449
99440

83.147
3832 I
98440
3C440

98431
98321
96!32 1
983? 1
9332 I
93321
9C32 I

98321
%332 1
?832 I
983? 1

0401no
040209
840200
a4m.clu
84!350,)
04 C17@EI
mQ7nG
ammo
8#i19gG

14,8N
14,914
{6.2!.
15. 1(;
15,2N
15.511
15.41{
15.614
ls. elf

124.9E
124.7E
121.4E
124.5E
!24. lE
123.7E
123.8E

123.5E
123.3E

20/74
20/14
d5// ..
IL3.,95
1M,15
13326
I FJ85/
104?4
10:>4
1190.,
1Qa3/

5340?
5;P 19
4i205
53214
5ZICCI
53113
53006
532,9

53214
5;1 IFI
52!ll13
5Z4L16

a
9

10
!1
12
13

///// /3 s q./
,’///, /999.,
/,’//., /999/
E= Cl DIA 25NM
///// /9mT/
////., /99s<,
EYE EL D1O Z(WM
C,,’E 90 PCT CIR OPEN NE DIR 27twl

E’fi 90 pcT CIR OOEN NE Dlti 27!4:1
..3?3.,
~.r~ ,p~ pc~ ~~~ D[Q ,g~~

14
15
10
1?
18
19
20
21
22
22
24

84U900
041200
B413BE
34!390
f341400
041400
D414Wi
a4160P
0416D&
041600
!341709

15. 71!
16. IN
16.2N
16.2N
lG.2N
16.3N

1:.8N
16.2N
)6.21+
lG. IN
16. ON

lX.. K
122.7E
122.6E
122.5E
122.4E
122.3E
!22. lE
122. IE
122, QE
12!.9E
l? I.7E

LOI+D
L67ND
L,*ND
L$7ND
L%<I]
L12ND
LQtlL
LN{D
L9ND
LIX4E
LRN3
LfiND
LF)Nfi
LihiD
1.9*I9
LW41J
LI)ND
LONO
L@NIJ
LIV!D
LON2
LnND
LI)ND
L9NJ
LFIND
Lfl!lD
L(+ND
LnND
LFIND
L9ND
LIWD
Lfl14D
LilND

16.3N
IG.3N
16. ZN
16.3N
16.514
16.3N
IL.3N
:6.314
lG.3N
16.71{

lG.7N

120.6E
120,6E
lm.6E
I:Q.6F
120.6E

120.6E
120.67
12U.6E
1213.6E
1m,6E

l13BI/
189;,
!87!:/
10B3,.
35582
10b?4.
1052.,
1042/
1114/
35/,,,25

26
27
29

29
3a
3:
32

33
34
35
36
37

041800
041908
056?90
050880
0516CI13
051608
0m1300

om20e
E?60500
060600
E.m7aF3

16. IN
16. lN
19.2N
17.7N
13.9N
l?.2tl

19.1P
1,.7N
19.9N
.2W. ON
20. cm
23.4N

121.6E
121.4E
12 FI. lE
120.8E
120. lE
119.9E
120. IE
l?O.2E
120.9E
12a.4E
121. OE
124.8E
125. OE

1213.6C
129.6<
120.6!:

45/./
4////
25556

16.51{
16.3N,.,,/,..,

632.,/
/, ///,.
6////
/////

‘w:{? 1

9,2.’31
9$3321
9032 !
w23.? 1
98721
93321
9!332 1

91?231
47?27
4iY27
4?937
479s7
4?93?
4793?
47937
4<937
47989

47909
47903

E’* oPct< IIW
EYE 58 F’CT EL 0PE14 SW TO SSLJ229F1/

42///
<////
4// ,/
40EIOG
4////
:564?
6///3
6////
65/?,2

65312

16.714
16.714
16.;N
16. ?M
16.3N
16.514

120.6,
; .711.(,::
I??I.6E
1212.6C
120.6E
12@.6E

49312
4./,..,

43605
50637
43622
50419
50G24
5151!

24. 3N
24. RN
26.:?11
26. ?11
26.211
26.211
26.2C
26.2tl
2u.4tl
28.41
28. 4N

!25.3E
12’3.3E
127.3E
l?i. EIE
127.a~

062100
062200
C707Ci8
070S00
+37laacj
071100
07120B
97 l’3Bn
0?1500
@7186a
071900

23.7N
24.8N
24.6N
%5. lti
2S.2N
25. 4N
25. 4N
25.9N
26. 6N
2G.7N

m
?9

127. lE
127.3E
126. lE
120. GE
12B.9E
129.2E
130. GE
131.6E
132. BE

4D /5//2
/5//2
65/12
65/12
65//2
65// !
65//2

70716
7!3626
70723
70?22
5////
5///,

5eG24

41
42
43
44
45
46

NOTICE - THE RSTER lSKS (*) IND lC#rE F IX= UNREPRESENTIIT I VE fIND NOT USED FOR 8EsT TRACK PURPOSES,
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TROPICAL STORM CARY

BEST TRACK DATA

BEST TRRCK LMRN [NG 24 HOUR FORECFIST 4S HOUR FOREC17ST
ERRORS ERRORS

72 HOUR FORECIIST
ERRORS

m/DIvMR POSIT WIND PoSIT WIND DST WIND
IE281EZ 13.0 124.5 25 8.Cf 0.0 0, -0.

POSIT
0.8 0.0
0.0 0.0
0.0 9.8

20.4 107.7
21.1 10?.2
25.2 liS.7

8.8 13.0

WINO DST
0. -0.
0. -0.
0. -0.

45. 457.
48. 532.
20. 909.

WIND
0.
0.
0.

1s.
15.

POSIT
8.9 e.B
0.!3 0.0
0.0 8.!3

16. a 11S.2
17.3 [13.6
19.8 113.2
19.8 112.9
21.2 112.4
17.6 112.1
18.2 111.4
15.8 112.2
14. s 103.8
14.5 107.6
14. a 109.5

lJIND
E!.
0.
0.

50.
50.
50.
60.
55.
35.
40.
40.
30.
20.
30.

DST
-0.
-0.
-0.
38.
120.
220.
277.
3(30.
ICI.
21B.
13Q.
103.
156.
146.

WIND
‘a.
0.
0.

15.
15.
15.
25.
28.

0.
5.

10.
0.

-5.
18.

POSIT
0.0 0.8
0.0 0.0
0.0 0.0

18. s 11.2
19.1 10.1
2[.3 12.4
22. B 12.3
23.6 13.2
18.7 39.4
19. s 38.9
0.0 0,0
B.D 0.!4
0.0 0.0
6.0 0.0

WIND
0.
0.
0.

55.
45.
45.
50.
50.
30.
30.

‘oST
-% .
-0.
-0.
260.
311.
4B1.
489.
651.
376.
456.

wIND
0.
0.
a.

29.
10.
10.
20.
20.

5.
1s.
0.
El.

8.
0.
0.

-s .
5.
5.

(5,
15.
5.

10.
10.
18.
0.
0.
5.
B.
0.
0.

]829602
IE129B6Z
l@2912Z
1f329i8Z
l133mEz
1038862
l@3E12Z
1938182
Imlmz
la31G6Z
1031 12Z
IE13118Z
1 Icillmz
1181062

13.8
14.5
15.1
1s.7
16.1
16.3
16.3
16.0
is, s
15.3
14.8
14.7
14.6
}3.9

122.5
121.0
119.4
I le. o
117.0
116.2
115.6
115.2
114.7
114.1
113.6
113,0
112.0

25
25
30
3s

z
3s
35
35
35

%
35
30

0.0
0.0

14.8
15. s
16.2
16. S
17.8
16.5
16.9
15.6
15.2
14.7
14.3
14.5
13.6

0.0
0,0

120.0
118.3
11?.0
115.7
114.7
114.9
114.2
114.3
113.2
112.4
112.7
111.0

0.
0.

25.
40.
4a.
5a.
50.
40.
4s
45.
45.
35.
35.
35.

-0.
-0.
39.
21.

6.
41.

183.
34.
83.
21.
33.
35.
44.

0. -0.
0. -e.
0. -0.
0. -6.
0. -0.
0, -0.
0. -0.
e, -0.
0. -a.
0. -0.
0. -0.
0. -8.

a.
a.
e.
0,
0.
a.
0.
0.

(!:t?.
0.

0.0
a.B
B.D
0.0
0.0
0.a
0.8
0,0
0.0
0.0
0.0

0.0
0.0
%.0
Of!
0.0
0.0
0,0
0.0
8.0
B.a
0.0

B.
B.
0.
0.

-0.
-0.
-0.
-0.

e.
‘a.
0.
cl.
0.
0.

111.1
118.1
109.2

36.
32.

6.

a.a a.a a. -0. E. a.a
a. -o. 0. a.a
a. -0. 0. a.D
0. -0. 0. e.a

a.o a. -0.
0.0 a. -a.
a.e 8. -a.
a.+3 0. -E.

13.1
12.4

3a
25

110.3
la9.2

30.
25.

L3.O a.a
a.o a.o
0.0 a.a

12.5
I i02aaz 11.9 iL18.2 28 a.a B.9 a. -0.

RLL
WRNG

fiVG FORECRST POSIT ERROR 38,
WIG RIGHT FINGLE ERROR 27.
QvG INTENSITY tWGNITUDE ERROR 6.
Fl%o lNTENSIIY ams s.
NUmER OF FORECFISTS

72-HR
63a.
54a

le.
10.

TYPNOON5 IA ILE 0V2R 35 KTS
LRNG 24-HR 49-HR 72-tlR

a. a. a. 0.
a. a. a.
a. 0. 8. ;:
a. 0. 0> 0.

0 a 0 014 11 7 3

la68. NMD lSTRNCE TRiW’ELED BY STORM [S

WERIJGE SPEEO OF SmRM IS 10. KNOTS

TROPICRL STORFI CRRY
F 1X POSITIONS FOR CYCLONE NO. 26

SFf7ELLITE FIXES

FIX 11!’S2 F [X
NO. (Z) POSITION FICCRY

PCN 5
PCH 5
PCN o
PLN S
PCN O
PCN 6
PCN O
PCN 5
PCN O
PCN O
PCN O
PCN 5
PCN O
PCN 5
PCN 5
PCN O
PCN O
PCN 5
PCN O
PCN O
PCN O
PCN O
PCN 6
PCN 5
PCN O
PCN 5
PCN O
PCN 5
PCN O
PCN O
PCN 5

FLT
LVL

15e0FT
15eaFT
70atm

DvOi%lK CODE

T2. sa.5

SQTELL 17S SITE

2al]2a
2a2359

11.4N
14.7N
15. eN
15.4N
15.7N
16.9N
17.2N
16. IN
16.5N
16. BN
l,?. ON
17.7N
17. ?N

124.6E
12a.6E
121. lE
1 la.6E
IIE.7E
117.5E
116.7E
116.5E
116.2E
116.3E
116.2E
114.5E
114.5E
114. BE
IIS.lE

NoRla6
NORP6
OTHER
N0FlF16
OTNER
T IROSN
OTNER
NOFII?6
OTHER
OTHER
OTHER
NoFln6
OTHER
TIROSN
TIROSN
OTNER
OTHER
TIROSN
OTNER
OTNER

PGTW
RPtK
p~m

PGN
PGN
PGN

291asa
2916a0
291954
292]aa
292337
3aaafm
3a03a0
3aa9aa
391211
3a]6aa
3a194z

PGN
PGTw
PGTw
PGTIJ
PGN
RODN
PGTLJ
RPPK
PGTW
PGN
PGTW
RPI’K
plmJ

PG7U
PGTLI

INIT OBS

2ND CC WIN 1 IEIIE

PRTLY EWSO LLCC

INIT OBS

16.9N
16.7H
15.4N
15.4N
15.8N
15. aN
14. SN
14.4N
14.7N
14.5ti
14.7N
14.6N
13.5N
13.6N
13.2N

15
16
17
la

~
21
22
23
24
25
26
27
za
29

381942
31a3aa
3)a6aa
319827
3109aa
31i2a8
3116a8
3i2]aa
312112
a1aa33
a 1a3aa
a108]5
01a980
011131

114.7E
113.7E
114.8E
113.6E
113.6E
114. lE
112.lE
113.3E
112. aE
111.6E
]la.s~
111.2E
IIB. lE
la9.7E

OTHER
OTHER
TIROSN
NOfIR6
OTXER
TIROSN
OIHER
NOIW16
OTNER
OTHER
TIROSN

PGN
RPtU
RPt3(
PGTIJ
RPtU
PGTw
RODN
PGITJ
PGTw
RPMc

T3. m.e

al12aa
al 1680
al?le:

13.lN
12.6N
11. SN

3e
31

109.7E
Las.9E

r?IRCR8FT F lXZS

78 Elm OBS mX-SFC-LliD I’MX-FLT-LW--LND QCCRY EYE EYE OR [EN- EYE TEtP (C)

HGT PSLP WLMRG~NG D lR/VEL~RGmNG NRVfiT SWIPE DIRI’vTFITIoN OUT/ lN/ DP&ST
FIx TII’3E FIX
NO. (2) POSITION

I 26 S?534 7.aN 136.4S
2 292354 16. IN 117. aE
3 3a14as 16. lN 115.5E

lea7 25 a9si 7e a7e 2B 33B as B e
998 a3e a9a a9a 2a6 a3s lza a35 5 I

3a5e lea I e9a 839 7326 e6a 5 s

+24 +24 +23 2a
+25 +26 29

+14 +1!3

lND ICfYll F 1=S uNREPRESENTFITIVE FiND NOT USED FOR EIEST TRACK PURPOSES.NOTICE - TNE ASTERISKS (*)
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TYPHOON D] NAH

BEST TRACK DATA

BEsT TFWCK LIRRNING 24 HOUR FORECRST
ERRORS

POSIT LIIN7! OS 1- IJIND
0.8 0.0 B. -0. F!.
0.0 e.o 0. -a. B.

0.0

48 HOUR FORECRST
ERRORS

POSIT LIIND OST lJINII

72

POSIT

HOUR FORECQST

WIND OST WINDKvDWHR POSIT WIND PosIT WIND
0.
0.
e.
a.
0.
0.
e.
0.
0.
0.
a.
a.

35.
do.
60.
75.

.,.
DST
-0.
-0.
-B.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
-0.
19.
21.
[7.
!9.

.. ..
LItHD

0.
e.
0,
0,

1118062
1118122
Iilelez
1119002
1119062
1119122
111s162

4.3
3.E
2.8
2.4
2.7
3.3

]eo. I 2ZI
177.5 20
!75,7 2E
1?3.9 2+3
172.3 28

0.0
0.0
0.0
0.0
0.0
8.0
0.0
0.0
0.0
0.0
0.0

1:::
113.u
11.0

0.0
0.0
0.6
0.0
0.0
0.0
8.0
0.0

:::
0.0
0.0

157.6
155.3
153.3
151.4
149.4
147.5
145.3
144. B
144.1
142..9
144.0
144.7
144.7
14s.7
151.4
154.9
150.3

a.e
0.0
%.0
B.@
0.0
Ei.o

0.8
0.0
.9.8
Ft. o
0.0
0.0
0.0

D. -E.
0. -0.
%. -%.

0.
0.
6.
0.
0.
0.
0.
a.
a.
a.
a.

8.0
0.0
8.5

0. E 0. -B. B.
0.0
a.e

8.
9.
0.
0.
0.
0.
B.
o.
0.
B.

G::
7B .
95.

-0.
-8.
-0.
-0.
-B .
-B
-8.
-B .
-B .
-0.
-B.

436.
612.

B.
B.
0.
0.
B.
0.
0.
0.
B.
e.

-2::

B.0
0.0
E.@
0.0
8.0

a. -a. El.
8. -B. O.
B. -e. 0.
E. -E. B.
0. -a. 0.

0.0
0.8
8.0
0.0

B.
B.
B.
8.
0.

::
0.
0.

55.
60,
85.

-0.
-8.
-0.
-0.
-0.
-o.
-B.
-0.
-0.

103.
139.
210.

B.0
0.0
0.0
FI. B
0.0
0.0
O.ci
8.0
8.0

138.0
138.2
137.6

0.8
0.0
B.e
0.0
0.0
0.0
0.8

:::
2B.8
21.2

0.
a.
0.
0,
a.
E.
B.
B,

-10.
-15.

-5.
s.

170. S
169.5
L6!3. I
166.5
164.7
162.6
160.1
157.7
155.5
153.5

20
25
25
38
30
35
40
45
55
65

4.0
4.s
5.7
7.3
8.6
9.5

10.2
lB.5
le.8
11.7

0.0
8.0
0.0
@.e
B.@
0.9

15.9
16.6
18.0

1 12008?
1120B6Z
[12B[2Z
I12B1EZ
1121EBZ
I121E6Z
1121122
117118%

1122B8Z

0.0
a.a
0.0
0.8
0.8

12.6
13.1
14.0

a.e
0.0
0.8
a.e
e.a

149.6
140.2
146.3
143.5

a.

::
0.
e.

4s.
55.
68.

laO.
Ia8.

-8.
-a .
-0.
-8.
-e .
32.
e4.
78.

133.
126.

a.
a.
B.
o.
a.

-3a.
-:a.
-40.

0.
0.

a.0
a.a
0.8
i3.0
a.a

143.3
142. e
141.2

0.
-45,
-35.
-la.

-10.
2s .23.4 77a.

151.5 70 11.4 14.3
17.2

18.8 137.6 ha. 427. 2E. 24. B 139.6
22.?’ [39. s 165. 35e. 28. 27.4 143.8

78. 829.
7a. 716.

a. -a.
a. -0.
B. -e.
B. -8.
0. -e.
0. -e.
0. -e.
0, -8.
0. -e.
a. -0.
a. -0.
a. -e.

le.
2El .

0.
e.
13.
e.
e.
0.
0.
f3.
e.

1122E6Z
1122122
1122192
1123802
1 123a6z
1123122
ii231ez
I 12”&3a2
1124062
1124122
I1241BZ

13.1
14.2
15.1
16.2
17.4
18.7
2a.2
21.4
23a
24.6
26a

149.4
147.3
145.9
144.7
144.2
143.8
144.1
144.7
146.3
14s.7
15!.5

75
85

ma
100
]ea

95
95
9a
e5
eO
7a

13.0
14.0
15.2
16.2
16.2
le.6
2a.4
21.1
21.2
24.5
25.9

aa.
75.
aa.

]ea.
100.
9a.
e5.
S5
9a,
e5.
80.
65.

6. 5.
-le.
-2B .

a.
a.

-;::
5.
5.
5.

la.
5.

t42. a
17.
35.

6.
72.

El.
13.
]e.

139.
6.
e.

lB.2
2B.3
21. B
21.4
23.3
27. %
25.6
29.4

a.a
0.a
e.a

14a.9
14a. e
14?.4
142a
145. i
]5a.2
15a.3
156.2

a.a
a.0
a.0

65.
3s
9s .
eO.
75.
7a.
70.
5s .

0.
9.

16? .
18:.
i3a.
256.
Zli.
faO.
263.
125.

-3a. 24.5
26.2
27.2
27.0

a.B
B.B
a.0
B.0
0.8
a.6
8.0

14$.5
146.2
148.2
14/.6

0.0
0.0
il.0
0.0
e.B
0.2!
o.a

6a.
7a.
as.
G5 .

9.
0.
a.
a.
B.
a.

2e3.
2G5.
35a.
595.

-0.
-0,
-0.
-a.

-20.
8.

25.
15.

a.
a.
a.
o.
a.
a.

a.e
o.a
0.0
e.a
0.0
a.a
a.n
a.a
a.a
E.u

a.B
a.a
9.9
a.R
0.0
F3.0
o.a
a.a
0.0
a.a
o.a
0.0

a.
5.

-5.
-5.

B.
19.

z.
8.
a.
0.
a.

-8.
-F1 .

-0.
-a.
-a.

e.
e.
a.

I1257JEZ 27.4 154. B 6B 27. S
1125a6z ze. e 15s.5 5a 2s. e

e.
16.

0.
0.

-0. 0. a.a
a. e.e6a. a.0 a.a -a. 8.9 a.8 e. -a.

RLL F0REC13S~ TYPHOONS Lkl ILE DV%R 35 KTS

mNG 2-l-HR 40-HR 72-HR t&NG 24-HR 40-HR 72-HR

25. 145. 3a4. 673. 25. 145. 3a4. 673.
14. 93. i75. 336. 14. 93. 175. 336.
7. 12. 21. 17. 7. 12. 21. 17.

-1. -9. -3. 5. e. -9. -3. 5.
17 13 9 5 17 13 9 5

I?VG FORECflST POSIT ERROR
8VG R lGHT ONGLE ERROR
WC INTENSITY mGNINOE ERROR
WC [hl,ENSITf eIhS
NU~ER OF FOREC!-lSTS

DISTRNCE TR9VELE0 8Y STORH IS 353a . Nn

RVERIIGE SPEEO OF STORM IS 21. KNOTS

TYPHOON D IN12H
FIX POS1TIONS FOR CYCLONE NO. 27

SW7ELL 1“7S F lXES

FIX TII’E
No. (Z)

FIX
POSITION SITSRccrf D$’0R12K CODE SfiTELL 17S cOl’2QINT5

lea90a
]e:2aa
ie2ma
! 9aaoa
I 92a49
290989
2a120e

4.3N
4.IN
3.2N
4.ON
4.2M
6.BN
7.1!+
e.6N
8.9N
2.6N

la.lN
:a. IN
lam
18.6N
lLI.7N
11.4N
11. eN
12..’IN
13. IN
la.9N

17e.9E
177,4E
174.6E
173.6E
169.8E
1C5.8E
165. aE
163. lE
161. aE
159.9E
157.2E
156. BE
156.4E
155.7E
153.9E
152.3E
151.4E
15Y.3E
149.2E
147.9E
147.2E

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PrN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN

o
0
0
0
6
0
0

omER
OTHER
OTHER
OTHER
NO17R6
OTHER
OTHER
OTNER
OTHER
OTHER
OTHER

PGTLJ
PGTU
PGTW
PGTW
PGN
PGPJ
Pr.Tw
PGN
PGTLI
pGTU
PGN
PGTIJ
PGTW

Ta..5A.5

=.o~.a

T4. S/4. 5

T5.5/5.5

INIT 06S

INIT OES

5
6
7
B
9

la
11
12
13
14
15
16
17
18
19
2a

2a16a0
2021au
2 I aaaa
21a6ee
21 a9aa
21a9a6
21]2aa
2i]6ae
2121ea
22 flEC19

22a3a0
~~~6aa

22i390a
22120a

u
o
0
0
0
6
0
c
E
E
E
E
c
c
c

PGTW
PGTLJ
PGTU
P&nl
pGTIJ
PGTh
PGTIJ
PGTLJ
PGTLI
PGTli
PGTLJ
?ImJ
PGTIJ

oTHER
OTNER
OTHER
OTHFR
OTtlER
OTNER
oTHER
OTHER
l{Om16
OTHER
oTHER

al.5z1eHRs

01. t3/21NRS

21
22
23
24
25
26
27
2B
29
30
31

14.3N
15. aN
15. ?N
16. BN
17.3N
18. aN
lB.2N
17.9N
la.5N
2a. 9N
22.aN

2216aB
222122
23e30a
23a6aa
23e99a
231@02
23 la02
2312aa
232241
24a38a

146.2E
145.3E
144.4E
1.!4.4E
144. lE
143.9E
143.9E
144. eE
144.6E
145.2E
147.5E

PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PCN
PC14

1
c
c
c
3
1
E
3
E
E

oTHER
NOfifi6
Nurin6
o?HER
Nofln6
OTHkR
OTHER
ND!+!46
oTHER

PGTW
ROVN
PGTLJ
PGTU
PGTW
FGIL!
ROON
PGTL1
PGTIJ
PGTW

T4.0/S.5 ml .5nsHRs
$

32
53
34
35
36
3?
38

24G90a
2499S9
24128a
2416aa
242219
25a300
25129E

2z.6N
23. 8N 147. EIE

14S.7E
PCN
PCN24.5N

25.5N 15a.4E
26.9N 153. eE
29. E!N 156.5E
3a.2N ls2. eE

PCN E 01 HE!?
PCN 3 n.a/4. a ml .az24ARs Nolm6
FCN O OTHER

PCN O OTHER

PGT(J
PGN
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QIRCRFIFT FIXSS

FIX TII’E FIX
NO. (Z) POSITION

FLT 7FX0’T3 OBS mx-SFC-t@iD mX-FLT-Lw-WND $lCCRY
LW. HGT t?SLP VEL/BRG/RNG D IRNELA3RG/RNG NW+Ti2T

EYE
SHIWZ

C [RCULRR

CIRCULRQ

C 1RCUL9R

C IRCULIJR

EYE OR IEN-
D[9WTRTIO14

s

4

5

7

EYE TEm [C)
OUT/ IN/ 0P6ST

+13 +15 +11

+: I +15 +13
+12 +1s +14

+11 +17 +15

+14 +18 +12

?13N
NO.

1
2
3
3
.l
4
4
3
5
5
s
6
6
?
?

1 210229 9.EN 159.8E
2 211722 IE.7N 153.7E
3 212?47 Ii..!+i 151.6E
4 22W<45 12.3N 15E.6E
5 228826 13.4N 148.6E
6 221224 14. IN 147.2E
7 221448 14.4N 146.6E
9 2216fJl 13. ON 149.4E
9 2221R5 15.6N 145.3E

18 239184 16.3N 144.6E
11 23SW56 16. BN 144.3E
12 231321 18.9N 143. FJE
13 231536 19.6N 143.9E

15EBFT
700M3
700m
7mtE
7Fmm
7a0m7
7m5+17
iCIOm
7ElBrQ
7e0m
7tlms3
700m

2884
2831
2a3 I
2a79
2a42
2755
2a0e
2564
2645
264S
2749

99s
576

970
975

55 850

90 208
ma a9a

75

s
2

]ae
02$
360
I 90
a80
a60
am
010
250
250

61
53
33
m
70
53
82
71
54
56
92

a50
2a0
273
030
36B
310
340
2a0
150
150

75
a

la
7

5
5

i
20

5
15

15
5

15

4
4
4
5
1
5
4
7
7
5
5

laO B4E
ma 338
an 348

100 860

3
5
3
6

941

94s 130 a30 +14 +10 +12
29(3 67 21@ 20

955 040 78 318 1s
]aa 178 2a 240 99 17a 2a

90 290 10 a3EI 5S 298 25

+1 I +19 +la

+11 +18 +11

700m
7ams
780NS

2719
2702
27:2

ELLIPTICflL 25 20 110

ELL1PTIC9L 20 15 820
14 248112 21.5N 144. aE
15 248422 22.3N 145.6E

RilD8R FIXES

FIx T1rE FIX EYS E’rE h’fIOO&CODE
NO. (2) POSITION R!-3DRR (ICCRY SHQPE DIFIPI IISLOR TDDFF

I?RORR
Pf3s ITtoN

s ITS
IJQ NO.

912ia
91218
9121S
9121a
91218
9121a
9121B
9121a
91218
91218
912ta
912ta
9121a
9121a
9]21a
91213
91210

COFtENTS

1
2
3
.

22]1]a
221 i35
221218
2?1235
221335
221516
22153s
22161!3
22171B
221735

13.9N
14.aN
14.2N
14.2N
14.3N
!4.6N
14.8N
14. aN
14. aN
14.9N

147.6E
147. SE
147. 3E
14i.3E
146.8E
146.3E
146.4E
146.3E
146.2E
146. lE
14s. aE

L17ND
L61ND
LRND
LRND
LRNO
LI?ND
LRND
LaNFI
LRND
LRND

13.6N
13.6N
13.6N
13.6N
13.6N
13.6N
13.6N

144.9E
144.9E
144.9E
144.9E
144.9E
144.9E

s
6
7
0
9

10

144.9E
144. 9E
144. 9E
144.9E
144.9E
144.9E
144.9E
146.9E
144.9E
144.9E
144.9E

13.6N
13.6N
13.6N
13.6N
13.6N
13.6N

13.6N
13.6N
13.6N
13.6N

11
12
13
14
15
16
17

221ala
221B35
222a35
222110
222135
22221ti
222235

Is.eu
15.2N
15.6N
15.6N
15.7N
15. aN
15. aN

LRND
L9ND
LRND
LRND
LF+NG
LfiND
LRND

]45. aE
145.2E
145.3E
14S.2Z
145. IE
145.6E

49

NOTICE - TXE RSTER ISKS (*) INDIC6TE F [X2S UNREPRESENTflTIVE 9ND NOT USED FOR BEST T.4RCK PUPPOSES .



TROPICAL STORM ED

BEST TRACK DATA

BEST TFWCK LNRUIUG
cmmoc

24 HOUR FORECIIST
ERRORS

POSIT WIND DST wIND
B.EI B.o !3. -B. E.
a.o 0.0

4S HOUR FORECQST
ERRORS

POSIT WIND DST wIND

72 HOUR FORECRST

POSIT
0.0 B.0
0.0 t3. B
8.8 B.EI
0.0 0.0

WIND
c!.
0.
0.
0.

DST
-0.
-9.
-0.
-0.

WIND
B.
0.
0.
0.

. ... ..
m/i)RflR POSIT WIND POSIT WIND DST WIND
1214BOZ
12;4062
1214122
1214182
1215002
1215062
1215122
1215182
121GB0z

1216E62
1216122
1216182
1217002
1217062
121712z
12171a2
Izlt?aaz
121BE6z
121 E112Z
12u3taz
1219BZ12
I ~ 19B6z

1219122
121918z
122aBEiz

9.a
[%.3
10.7
11.2
11.4
11.7
11.9
12.1
12.3

13s.8 15
13.s.5 15
135;4 15
133.9 15
132.7 20
131.5 25
13a.7 35
129.9 4t3
129.2 45

0.0

0.%
0.0
0.0
0.0
0.0
a.%
0.0
0.0

0.0
8.0
0.0
0.0
9.0
!?,0
@.%
0.0
0.0

0.
%.
0.

-0.
-e.

0.
8.
0.
9.
0.
0.
E.
8.
0.

0.0
a.a

0.0
Lie
0.0
0.0
0.0
0.0
f?. o

0.
0.

0<
8.
0,
0,
0.
0.
0.

45.
50.
45.
40.
40.
48.

-a .
-8.

-0.
-0.
-0.
-0.

:::
-0.

232,
2e2.

233.
259.
237,
246.
322.

0.
B.

0.
0,
0.
0.
0.
0.
0.

10.
10.
5.
0.
0.
5.

-5.
s.
5.

10.
8.
0.
0.
0.
8.
0.
U.

::
El.

0.
0.
0.
0.
0.
E.
0.

-e .
-8.
-0.
-a .
-0.
-0.
-0.
-8.

a.
-0.
-0.
-e .
-0.
-8.
-@ .
-0.

0.0
0.0
0.0
0.0
a.a
~.0

tl.0 0. @.@
0. 8.E
0. 0.0
0. 0.0
0. 0.0

0.
0.
0.
8.
0.

8.0
0.0
0.0
0.9
0.0
0.0

8.0 0.0
0.0 a.0
0.0 0.9
0.0 0.0
a.o 8,0

16.5 121.3
16. e 12B. EI
17,0 122,1
0.0 0.0

17.5 121.8

0.
0.
0.
B.

2::
30.
25.

-B.
-8.
-e .
-0.

3;::
442.
360.

-0.

a.
B.
B.
l?.
!3.

-15.

0.
0.

18.
15.

;;:

15.
10.
0.
5.

0.0
0.8

15.6
15.9
16.2
16.5
lG.5
16.7
17.1

0.0
0.0

123.7
122. s
124.2
123.8
124. I
123.8
122.9

8. 0.0
14.3
14. s
1.i.9
15.4
15.0
15.2
16.8

0.
58.
50.
59.
50.
m .
50.
49.

12.7128.5 5@ 12.E 120.5 48. 6. -l@.
13.1128.8 5E 13.2127.8 40. 13.-10.
13.51?7.S 58 13.4127.6 W. 13. 8.
13.6127.7 45 13.8127.1 50. 37. 5.
13.6127.5 4E 13.7127.2 58. IB. 10.
13.5 127.4 35 13.9126.8 5EI.42. 1s.
13.4127.3 35 14.3126.6 45. 67. lEI.
13.4 127.2 35 )4.4125.8 45. IB1. 19.

126.0
125.2
125.7
125.5
125.9
122.4
124.9

96.
,49.

129.
155.
115.
137.
231.
212.

-5 z
JIB.

a.0.
25.

B.
0.
0.
0.
0.
0.

432.
-0.
-e .
-0.
-0.
-e .
-0.
-8.
-0..
-0.
-B.
-0.
-0.
-D.
-B.
-9.

-Ire.
B.
0.
0.
0.
0.

0.0
si.a

0.0
6.0
0.0
0.0
0.0
0.0
0.9
0.0
0.0
0.0
e.E
0.0
0.8
0.8
0.0

3P.
15. s
14.7
15.2
16.1
16.3
14.8
14.7
15.2

124.3
!25.8
125.5
12S.3
125. s
126.7
126.5
126.8
127.8

45. 17.2
15.7
16.1
IB.2
0.0
0.0
0.0
0.0

122.5
124.5
123. B
133.5

0.0
0.B
B.O
0.0

40.
4B .
40.
25.

B.
e..
0.

371.
245.
296.
493.

-B
-B .
-0.

0.0
B.B
0.0
B.0
B.0
W.B

13.4 127.8 35 13.7 127. a 45. 16.
13.5 t27. E 40 13.9 126.9 45. 25.
13.7 127.3 4B !4.0 1.27.5 .45. 21.
13.9 127.4 4B 14.6 127.6 45. 43.
)3.9 127.2 4L3 13. S 127.3 4S. S.
14.2 127..2 35 14.0 127.1 45. 13.
14.5 127.8 35 14.3 127.4 48. 26.

10.
5.
5.

z:
lB.
5.
B.
0.
5.

lB.
5.

45. 94.
115.
IBB.
1:7.
113.
120.
171.

249.

5.
10.
5.
5.
B.
5.
5.

45.
40.
4B .

35.
35.
30.
25.

0.
B.
0.
B.
B.
a.
0.
B.
@.
8.

0.
0.
B.
B.
B.
0.
@.
B.
8.

0.0
B.00. -0.

0. -0.
E. -0.
0. -B.
0. -0.
0. -0.

14.112e.1 35 15.2128.1 35. 66.
13.412B.B 35 14.2127.8 35. 49.
12.9127,7 3B 14.4127.6 35. 98.
12.4127.4 25 14.4127.6 35. 12B.
12.B 127.0 2B 11,912G.a 25. 13.

16.1
B.B
0.0
B.B
61.B

!5.
0.

0.E B.B
0.B 0.9

0.8
::: B.B
8.8 FI. B

0.0
0.B
0.%
0.B
0.0

122mGz
1228122
1228182
1221002

0.B
B.0
0.0
O.B

U.
B.
0.
8.

-B
-0.
-B .
-0.

;:
0.

llLL FORECQSTS
LS?NG 24-NR 4S-HR 72-HR

12VG FORECL)ST POSIT ERROR 40. 146. 292. 402.

TYPHOONS LS4ILE OV6R 35 KTS
L12NG 24-HR 4B-HR 72-HR

0. B. 0. B.
9% RIGHT FINGLE ERROR 21. 120. 262. 37s .
9VG INTENSITY mGNITUDE ERROR 7, e. 5. 10.
I?VG lNTENSITV BIRS 5. 8. 4. -10.
NUmER OF FORECRSTS 20 16 11 4

0. 0. 0. 0.
Ei. B. 0. B.
0. 0. 0. B.

B E B @

D !sT9NcE TRRWLED ay STORtI IS 967. NM

W’ERfiGE SPEED OF STORM IS 6. KNOTS

TROP tCRL sTORti ED
F 1X POS lTIONS FOR C~LONE NO. 2B

SFiTELLITE F1x?3

FIX
No.

TIrts
(z)

FIX
PosITION RCCRY DVURFIK CODE SRTELLITE CO!T4.ENTS SITE

PCN O
7CN 0
PCN o
PCN o
PCN O
PCN 5
PCN o
PCN 0
PCN 6
PCN O
PCN 5

T1.8/l. B

72. Bz2 . B /D 1. B~3NRS

T1. fJ/2. Ei ml. W24HRS

OTHER
OTHER
oTHER
OTNER
OTHER
NOFIR6
OTHER
OTHER
No$lF16
o [NER
N01V16
OTHER
omER
OTHER
o mER
OTHER

INIT 06S PG1 W
PGTW
PGTU

140000
14f13EB
141200
:4160@
142180
142314

9.9N
10. eN
lIJ.5N
11.3N
12. E!N
12.7N
12.3N
13.0!4
13. IN
:3.5N

13a. BE
137. :E
135.4E
134.5E
134. lE
133.8E
133.3E
133. OE
lZ!I.2E
130. BE

F’GTIJ

PCTW
PGTIJ
PGTIJ
PGTW
PGTL*
PGTLI
PGTU
PGTW
PGT7J
PGTIJ
PGTU
PGTW
RCIDN
PGTLI
PGTU

?GT!J

lseew
15Bma
151021
151600
152252

8
9

lB
11
12
13
14
15
16
i‘(
18
19
2B
21
22
23

12.2N
~3. BN
13. dN
13.5N
13.6N
13.7N
13. !3s
14. ON
14.7N
15. EIN
Id.6t4

14.3N
14.6N

129. lE
129.9E
127.6E
127. SE
127.3E
127. OE
127. lk
12C.7E
127.2F.
127.4E
125.9E
126.3E
125.7E
:27. @E

160B80
160900
161200
162100
1,b@@o
170BiQ
17’090B
171100
1?1208
1{1600
17210B

PCN o
PCN O

PCN O
PCN O
PCN O
PCN 5
PCN O
PCN 5
PCN O
PCN O

PCN O
PCN 5
PCN G
PCN 5

omE6!
No f3t36
OTHER
OTHER
OTHER
NOI?U6
aTHER
ti01106
N09116
N01W16
OTHER
OiHER
oTHER

PGTIJ
PGTU
PGTIJ
PGTIJ
RPPK
Rout+
PGTU

PGTIJ
PGTW
FCTW
PG1 Id

PGTIJ

T3. SV3. E INIT 0B5

ULCC ;5.4 127.5

LL EW05ED

17234B
] Wl!lkw

181045
161846
181046
lB1280
1!31600
1s? 180
182325
!913S09
191S23
191023

24
25
26
27
28
29
30
31
32
33
34

13.8N
13.7N
13.71,
14. ON
[3.7N
14.3N
1.1.4N
14. @N

16. IN
15.2N
15.8N
14.7N
15.5N
15.3N

12S.2E
127.2E
127. OE
127. [E
127.7E
127.4E
127. BE
127.9E
127.6E
127. IE
12 E!. IE

PCN 5
PCN 5
PCN O
PCN O
Pcri o
PCN 5
PCN O
PCN 5
PCN 5
PCN O
PCN o

T2. B~. a 41, W24NRS

T2 . ‘0/2 . EI-Ki 1. E/24HRS

T1.9/l. O AJI.13-24HRS

oTHER
N01m6
NORR6
OTHER
omER
No9’a6
OTHER
OTttER

PG-I W
RPI !’.
PC.TIJ

?Gnl
PAIIJ
PGTLI
PGTW
RPM<
PGTW

PGTW

3s
36
37

1312@e
I921OE
1323Q3
213Eme
2@lmm
2C11142
2a 16DB
292240

129. EE
12 FI. EiE PCN 5

PCN O
PCN O
PCN 5
Pcl, o
PCN 3

3e
39
4B
41
42

14.4N
14,3N
14.5N
14.7N
12.8N

128. OE
12s. OE
12a. OE
12?.5E
126.9E

N0FlR6
OTHER
NOQ96

174



FIX T[m FIX FLT 7slEPm 08s
LVL HGT F?SLP

FIIRCRRFT FIXES

l#IX-SFC-WiD mX-FLT-LW-LR+D f4CCRY
WL/13RGmNG D IRfiLmRGzRNG tI12v~T

EYE EYE Oi!lEN- EYE TEtf (C)
SHFIPE D1lVW’TflTIDN OUT/ IN/ DP/SST

ttsN
NO.

1
2
3
3
4
5
5
0
7
7
8
8

9
9

10
10

NO. (z) PDSITION

1 15E45W 11.7N 13t.7E
2 16E320 12.6N 129.9E
3 161315 13. lN 127.9E
4 161616 13.8N 127.8E
5 170316 13.5N 127.4E
6 171341 13.3N 126.9E
7 17155R 13.5N 127.3E
E 100384 13.4N 127. lE
9 10134D 13.8N 127.5E

10 161555 13.9N 127.5E

1500FT
1500FT
700m
700m
700ra
78tm9
7Bnm
78ErE

1004

991

992
992

99I

9’s9

999

935

35
50

020
090

20
15

150
160
240
020
08b
120
350

32
68
33
50
33
3s
32
51

020
090

::
350
04e
290

20
15

:
15
35

120

23
65

10 s
18 10
32

10 5

+25 +25 +22
+23 +Z6 +26 2B

3L!49
3937
3025
304a
3032
3024
3832

+12 +15 + 7
+11 +15 +1658

35

860 10

10 5
73
C5
se
32
32

LB 5
65

IB 6
10 5

+13 +14 +11
+10 +14 +10

+14 +14 +18

+1s +17 +,8

+12 +12 +12

320 75 020
340
290
080
200
080
23E
010
27FI

330
240
200
3s!8
100
E2t3
150
320
160

108
3@
15

708m
700m
7aBrE
?Oarm
780rQ
789M2
700n3
7BEI’B

40

50
32
32
22
32
20
23

3016
3029
3021
3064
3067
3066
3865

I 1 19E245 13.9N 127.4E 48 300
090

10
15

18
1s
30
50
40
90

12 19B413 13.%4 127.3E
13 19!348 14.2ti 127.2E

1.S 191543 14.5N 127.7E
15 288230 13.9N 12B. lE
16 280428 14. EiN 12B. @E

35

45
40

300
15D

50
10 +15 +17 +11

SYNOPT [C FIXES

CO~NTS
FIx Tlm FIX INTENSITY NEllREST
NO. (z) POS1TION ESTImTE DFITfi (NM)

1 160008 12. EN 129. BE 20 60

2 191200 13.5N 127. BE 35 2a

3 21 B8BEI 12. EN 127. BE 30 30

NOT ICE - TNE ASTERISKS (*) [ND lCNE F 1=S UNREPRESENT9TIV2 RND NOT USED FOR BEST TR12CK PURPOSES.
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES

TROPI CAL CYCLONE 23-80

BEST TRACK DATA

BEST TRFICK ~RN [NG 24 HOUR FOREC61ST
ERRORS ERRORS

POSIT WIND DST LJIND POSIT LJINO DST WIND
8.0 0.0 a. -e. e. e.e e.e E. -e. e.
E.B E.E E. -a. 6.0 0.0 8. -El. @.

0.0 8.0

46 HOUR FORECRST
ERRDRS

POSIT LIIND OST IJIND
0.0 0.0 8. -8. 0.
0.8 8.8 a.

72 HOUR FORECOST

PUS 11
8.8 9.9
e.e 8.6
0.0
0.0
8.0
e.e
8.0
0.8
e.e
e.B
e.e
e.0
e.e
e .e
e.e

WIND
e.

DST
-8.

WIND
e.

m~fI/HR
I I ize2z
1112862
1112142
I I 122ez
I I 13e2z
1 113eBz
1113142
I 1132ez
1114E2Z
111’laez
1114142
I I 142ez
1115822
1 I tseez
1115142
I 1152ez
1116822
1116062
1116142
1116202
I I 17e2z
1117082
1117142
1117282
1118022
I I meez
Illel’%z
II!ezez
111s022
1119082

POSIT LIINO
11.3 74.8 ze
11.3 74.1 20
11.4 73.5 25

e.
e.
0.
e.
e.
e.
e.
e.
8.
e.
e.
e.
e.
8.

0.
e.
e.
0.
e.
e.
e.
e.
e.
e.
e.
B.
e.
8.
8.
e.
B.

-0. e.
0.
e.
8.
e.
0.
e.
0.
e.
e.

::
e.
e.

-0.
-0.
-e.
-8.
-a .
-e.
-e.
-8.
-e.
-8.
-e.
-e.
-B .
-e.
-0,
-e.
-e.
-it.
-B.
-e.
-0.
-0.
-e.
-e.
-0.
-il.
-e.
-0.
-e.

e.
0.
e.
e.
8.
e.
8.
e.
e.
e.
a.
8.
8.
0.
e.
8.
8.

;:
0.
6!.
0.
e.
e.
e.
e.
o.
e.
8.

o.e
e.e
0.0
8.0
e.e
e.e
0.0
e.e
e.e
0.e
8.6
e.e
e.e
8.B

e.
e.
0.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.
e.

-e. e.e
e.0
e.e
e.e
i3.e
e.e
e.e
e.e
me
e.e
e.e
e.e
e.e
e.e
e.e
e.s
e.e
e.e
e.e
e.e

1?.8
19.1
1?.8
19. e

e.e
e.e
e.e
0.0

e.
e.
e.
e.
e.
0.
e.
e.
e..
0.
0.
e.
8.
a.

-e.
-e.
-e.
-e.
-e.
-e.
-e.
-El .
-e.
-e.
-e.
-e.
-0.
-e.
-e.
-8.
-0.
-e.
-e.
-El.

220.
45.

169.
46.

e.
e.
e.
e.
e.
n.
e.
e.
e.
a.
e.
e.
a.
a.
e.
e.
e.
a.
a.
0.

le.
la.
la.
18.
a.
a.
e.
e.

e.e a.e
a.e

-a. e.
a.
a.
e.
a.
a.
e.
a.
0.
a.
B.
0.
a.
0.
0.
e.
0.
e.
e.
0,
D.
8.
B.
a.
0.
e.
0.
e.

a.a
e.e
0.0
e.a
0.8
e.e
e.o
e.a
a.a
e.e
0.0
e.e
e.e
e.e
e.e
a.e
a.a
a.a
e.a
0.8
8.0
a.a
e.a
a.a
a.a
a.e
8.0
e.a

11.5
11.6
11.8
12.8
12.2
12.4
12.7
12.9
13.3
13.5
13.7

73a 25
72.5 25
72a 25
71.6 25
71.4 25
71.1 25
78.8 25
7e.6 25
7e.3 25
69.9 39
69.7 30

a.a
8.8
0.0

:::
B.a
e.a
0.a
e.a
e.e
e.0
a.a
me

-0. a.o
a.a
e.B
a.a
0.0
a.a
a.a
a.a
e.a
8.0
a.a
0.8
8.0
a.a
a.e
0.0
%.0
a.a

62::
69.8
67.9
71.2

a.e
a.e
a.a
e.e

e.e
E.e
a.e
0.0
tie
0.0
a.e
e.e
e.e
0.0
e.a
i3. e
e.e
a.a
a.e
fi. e
a<e
e.e
a.e
0.0
e.e
a.a
a.e
e.e
a.a
e.e
0.0

-a.
-a. a.e

e.e
e.e
e.e
a.e
e.e
e.e
a.e
o.a
e.m
fi.a
a.a
e.a
e.a
e.a
e.e
a.e
0.0
0.0
a.e
a.e
a.a
0.8
o.a
0.8
a.o

-0.
-a.
-a.
-a.
-a.
-e.
-a.
-e.
-0.
-a.
-a.

-0.
-a.

:::
-a.
-0.
-e.
-0.
-0.
-e.
-e.

14.1
14.4
14.7
14.9
15.0
15.2
15.4
16.1
16.9
17.6

69.5 38
69. I 30
6e.7 3e
68.4 3a
6e.e 3e
67.6 30
67.1 35
S6.7 35
6s. e 35
67.2 35

-e. e.
:::
:::
e.e
e.e
8.8
a.a
e.e
8.0
a.e
a.a
e.e

e.
e.
e.
a.
a.
a.
e.
e.
a.
a.
@.
e.
a.
8.

e.B a.e
e.a e.e
a.a e.e
a.a a.e
a.a ma
8.B a.a

15.9 6S.4
t7.3 67.4

B. -B. a.
e.
8.
e.
a.
e.
e.
e.
a.
5.
e.
s.
5.
e.

a.
a.
e.
0.
a.
8.

4.
35.
3a.
38.

::
a.

-a.
e.
e.
a.
e.
a.

35.
35.
35.

-0.
-a.
-a.
-0.
-a.
64.
21.
29.
3e.

6.

-e.
B.
B.
e.
a.
B.
e.
a.
B.
a.
a,
a.
0.

-0.
-e .
-a.
-e.
-B .
-8.
-8.
-e.
-a.

lB.2 67.6 35
tB.7 6E.2 3a
19.2 60.7 30
19.6 69.2 25
19.9 69.9 2B
2B.4 7a.7 2e

17.0 67.9
lB.1 60.4
19,2 6B. E
19.0 69.4
2B, B 69a
2a.3 7e.7

35.
30. -a.

-0.
-0.
-0.

3e. 16. -e.
-a.
-e.

25.
2a.

s.
6.

8.8
e.e a.

9LL FORECf4STS
LRNG 24-HR 4R-HR 72-HR

$1~ FORECIIST POSIT ERROR 24, 120. 8.
IJVG RIGHT nNGLE ERROR 16, 66. :: B.
RVS INTENSITY ttJGNITUDE ERROR 2. IB. 8. El.
BVS INTENSITY 81flS 2. le. a. a.
NUmER OF FORECrW1’E 8 4 e 0

TYPHOONS MILE OVER 35 KTS
W3iG 2;~NR 46-HR 72-NR

8. a. 8,
a. El. a. e,
a. B. 8. 0.
a. B. B. a.

e 0 B a

OISTIINCE TRIWJLED BY STORM 1S 94a. fltl

flW5RllGE SPEED OF STORM 1S 5. KNOTS

Tc23-ea
FIX POSITIONS FOR C~LONE NO. 23

S9TELLITE F1=S

FIX TII’E FIX
NO. (z) POSITION ilCCRY DWRRK COOE S#TELLITE CDIT’ENTS SITE

1 120311
2 13e24s

* 3 14407
4 1415e5
5 15e345
6 151443

* 7 16e322
B 161420
9 17e3ea

lB 171539
11 1BE418
12 1B1516

11.3N
11.7N
t3.7N
12. eN
t3.5N
14. aN
14. aN
1S. IN
15.5N
17. BN
lB.5N
lB.9N

74. 7E
72. 2E
68. lE
7e.42
69.9E
69. BE
69.6E
6e.eE
67. lE
67.2E
67.5E
6e.6E

PCN 5
PCN 5
PCN 6
PCN 6
PCN 6
PCN 6
PCN 5
PCN 6
PCN 5
PCN 6
PCN 6
PCN 6

T2. ae. o N0fM66 INIT
11 .5/1.5 /lJo.5=4NRs N0896
T1 ..55/1 /S8 . a=4HRS NOW36

NoaF16
T2. en. e ma. 5a4i-IRs Nom6

Nom6
T2. an. a -e. aaNRs Nofwa6

Nofw16
T2 . 5= .5 00. 5zM4iRS NOQffi

NOI?96
11 .S=.5 fll .B=4NRS NOf4116

NOFW?6

OBS KGI,C
KGLC
KGLC
KGLC
KGLC
KGLZ
KG=
KGLC
KGLC
KGW
KGLC
KG=

NDTIC6 - THE f3STER 16KS (*I INDICR~ F 1=S UNREPRESENT6T1W (IND NOT USEO FOR BEST TR9CK PURPOSES.
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TROPICAL CYCLONE 27-80

BEST TRACK DATA

24 HOUR FORSCSTBEST Tl?hCi

FO!i IT WIND
?.3 !72.0 25
S.Q 92.9 25
9,1 S3.4 .25
9.5 93.5 zg

9.7 !)3.2 2@

l#iRNING 40 HOUR FORl_CF15T
ERRORS

PoSIT WIND DST WIND
0.8 0.8 0. -Il. B.
O.@ 0.0 8.
lJ. N fi. o ri.

72 HOUR FORSCf+Sl
ERRDR3

PGSIT WINtI DST &fIf6D
0.0 O.rl o. -B. 8.
$3.8 0.0 M. -D. E.
0.0 @t-l o. -E. 0.
0.0 n.c 0. -g.

ERSGRS
POSIT wIND DST MIND

0.0 0.0 0. -o. 0.
0.0 0.0 e. -a. cl.
B.@ fi. e 0. -a. a.

POSIT
0.0 0.0
0.8 0.0

WIND
8.

DST LJIND
-o. G.

m3/owH!?
121 !007

!211114:
~> ][lz~z

jzllw’z

121 10s?
1211111
121 12FIZ
I Z i2022
Izlxlnz

17121 .1,:
12 I 2WC
12! 3827

1?13WW
12[3142
121 3?07
121402<
12 Mnll?
121414?
[% 1428/
12t5B2Z
1215!)8:
1215142
12 I 520Z
121;02?
12 16BCZ
121614?
121 6“OZ
1217022

1217f18L
1217142
12 1728?
1212102Z
1218092
121814Z
1.2Io?oz
iz !9822
1213mz
1219142
1?19202
1220022

0.
0.
0.
a.
@.
Ft.
P.
0.
0.
0.

-0.
-0.
-0.
-B ,
-n.
-0.
-e .
-0.
-P .
-0.
-e .
-a
-0.
-0.
-0.
-0.
-8.
-0.
-0.
-c .
-0.
-a
-0.
-~ .
9%.
97.
-5.

0.
r!.
8.

-0.
-0.
-8.
-8.
-0.
-0.
-o.
-cl.
-o.
-0.
-e .
-a.
-0.
-o .
-El .
-8.
-0.
-0.
-0.
-0.
-o.
-8.
-8.
-o.

167.

Et.
r..
cl.

Q..
0.

0.
c.
G.
e.
!3.
w.
9.
0.
0.
8.
c.
n.
0.
e.
o.
0.
0.
N .
0.

15.
0.

0.
c1.
0.
0.
0.

&
0.
0.
0.
0.
$3.
0.

0.0
0.0

0.0
0.0
2!.0
C.E
0.0
0.0
0.0
fi. o
0.0
0.0
O.D
0.0
8.3
0.0
0.0
9.0
fl. fl
8.0
0.0
0.0
E1.o
6.0
0.0

70. e
6.0
f?. B
0.0
0.8
8.0
0.0
0.0
0.0
0.0
0.0
0.8
0.0
0.0
0.0

f3.
o.
0.
n.
il.
8.
8.
0.
0.
0.
B.
o.
0.
0.
0.
0.
0.
El.
a.
a.
o.
a.
a.
a.
o.
5.

10.
0.
0.
a.
0.
a.
e.
a.
o.

a.o
a.a
B.@

0.0
8.0
8.0
0.0
a.u
0.?1
9.!I
0.0
0.0
0.0
8.!3
O.n
O.11
a.a
8.2
0.8
a.o
0.!7
O.d
LI.G
E1.o

I@.@
a,a
e.o
0.n
6.0
n.o
0.0
8.0
L3.13
O.@
0.8
0.0
a.a

0.a
0.0
O.fl
i!. fi
B.@
o.a
a.a
a.o
a.0
e .0
@.*
0.0
U.u
0.0
o.@
0.8
8.s
L1.a
0.0
O.B
8.a
a.o

70.0
78.1
70.6

a.a
o.a
0.0
0.8
0.0
0.0
a.ti
0.0
a.o
a.o
M.o
0.8

0.
0.
Il.

-a.
-0.
-o.
-E.
-R.
-a .
-8.
-0.
-0.
-c’ .
-8.
-a.
-a.
-a.
-a.
-a.
-o.
-o.
-8.
-7) .
-0.
-6.
es.
73.

167.
-9.
-L1.
-8.

0.
U.
o.
(3.
fi.
El.
a.
0.
a.
8.
0.
0.
El.
0.
0.
6.
11.
a.
Cl.
f!.
u.
‘a,
5. .
5.

-5.
n.
0.
B.
E.

0.0
L1. a
o.a
rf. n
t4. o
F1.a
O.@
0.!3
0.0
a.o
O.G
0.0
w.a
n.a
E1.0
0.0
@.@
0.0
8.0
0.0
0.0
0.0
9.2
9. I
ci.a
0.0
8.0
0.0
0.0
0.8

0.0
0.a
0.0
a.~
0.0
0.0

G.o
a.~
0.[!
0.0
8.0
0.9
B.n
0.0
EI.P
0.5
D.fl
O.c
8.0
a.a
o.a
O.n
a.o
IJ. o
O.u
0.0
fl. f3
(I.D

74.7
75. !7

3.6
0.0
a.o
o.a
a.0
0.0
0.0
e.a
a.o
a.a
0.0
0.0

8.
0.
a.
o.
a.
a.
0.
0.
a.
0.
0.
0.
0.
a.
a.
o.
0.
0.
0.
D.
8.

1::
5.
a.
8.
0.
0.
e.
0.
0.
0.
0.
0.
0.
0.
B.

a.o
0.0
ti. a

L3.n
U.n
0.0
0.0
0.0
O.ti
O.e
0.0
O.B
u. ft

o.a
O.c
0.0
a.a
0.0
0.3
0,0
0.0
a.2
8.4
9.1
9.3
9.13

9.5
a.o
E.o
11. il
0.0
a.o
O.si
a.e
a,a
a.a

a.0
O.n
O.e
N.a
0.0
Fi. o
0.0
0;0

o.a
b.a
Q.o
0.0
G.(I
O.t-l
Y.@
[1. fi
41.0

e.tl
a.n
0.0

s:::
Ez. ,

31. s
00.7
00.2
79. U
a.a
0.0
.n.a

0.0
fl .0

a.a
0.0
o.a
o.a

o. -o.
a. -a.
a. - f.!.
E. -8.
a. -a.
0. -0.
0. -B .
0. -a.
13. -o.
e. -o.
0. -8.
a. -u.
0. -0.
@. -8.
0. -0.
w. -e.
a. -a.
o. -n.
n. -o.
a. -LI.

3!: ;%
35. 38.
35. 43.
35. 64.
35. la2.
25. 18.2.

0. -0.
e. -a.
a. -o.
a. -a.
0. -a.
0. -a.
o. -0.
0. -a.
o. -a.

a.a
0.0
0.0
6.0

n.
o.
8.
0.

c.
cl.
o.
a.
0,
a.

0.0
0.8
@.a
o.a
B.o
0.9
8.0
a.n
E1.n

0.0
o.a

0.
0.
0.
B.0.

0.
0.
0.
a.
0.
3.
0.
E?.

a.
a.
o.
Ef.
D.
a.
0.
0.

0.
3.
0.
0.
t!.

11.3 X3.7 25
11. U 94.0 25
lB.9 24.0 25
la. s 53.7 25
10.3 ‘33. ? 25
Iu. ? S.z. rl 25

%n 91. [ 2s

0.
Ft.
8.
a.
a.
a.
a.

2:

8.U
O.FI
0.0
a.o
e.a

1:::
0.@
O.c
F!. o

1~.~ ?9.0 25
10. I tW. S 25
9.3 [?7. @ 3~
O.G s5.7 3d
S.6 S4.6 35
0.6 03.5 35
a.s 02.6 35
0.4 01.0 35
a.3 CII. I 38

a.
a.
o.
e.
0,

30.
m .
2$3.

a.
q.
a.
B.

El.
B.
Q.
8.
0.
9.
0.
a.
o.

-a.
-e .
-8.
-a.
-0.
-a.
-a.
-0.
-0.
-o.
-0.
-0.
-0.
-0.

-a.
-0.
-5.
-0.
-E.
-s!.
-o.
-o.
-8.
-9.
-8.
-a.

8.1 00. ? 25
i.a 73a 25
7.7 77a 25
7.7 75.0 25
?.i 74.7 25
7.9 73.9 25
0.1 72.9 25
;.; :;:; =

.-

0.0
0.0
0.0
a.o
tf. o
O.u
0.0
0.0
o.a

0.
a.
a.
a.
0.
0.
0.
0.

-0.
+f .
-a.
-0.
-0.
-a.
-0.
-0.
-a.

o.
0.
a.
a.
a.
0.
a.

o.
0.
0.
0.
a.
n.

o.
a.
a.
0.
a.

9.0 69.9 25
la.9 68.8 25

a. o. a.
0.

0.0
a.00. a. a. D.O a.o

9LL FDRECIIH3
f,RNG 24-NR 4B-NR 72-fiR

65. 1B9. 93. 16?.

TYPHOONS WILE OVER 35 KTS
IARNG 2;-HR 4Q-HR 7Z-HR

a. a. a.
a. 8: a. 8.

Rw FOl?ECflST POSIT ERROR
tWG 1?I LWT RNGLE CRRO?
fWG 1N7ENS ITY M’IGN ITODE ERROR
aVG INTEfiSITY alf%
NUfKOW OF FORECOSTS

55. 01. s?. Si!G .
3. 5. 8. 15.
3. 2. B. 15.

G 3 2 1

0. a. 0. a.
0. a. o. 0.

e 0 0 0

D 1STf3HCE 73 WWELED DY STORtl IS 2UG. Nfl

WERFIGE SPEED OF STORII IS 9. KNOT5

‘7227-80

F [X POSITIONS FOR CYCLONE HO. 27

sWEUITE FI=s

FIX
POS1TIOH RCCRY DWRRK CODE SMELL 1TE cOptENTS

FIx T1!E
No. (2) SITE

PGTW
PGTw

1
2
3
4
5

*6
*7

e
9

la

9.5N
9.4H
9.6N
9.4N
9.5N
9.9N

11.3N
IE.8N
le.4H
10 .8N

93. lE
93.5E
93.5E
93,1E
92.4S
92.aE
92. 2E
92. 2E
91.6E
92.6E

o
0
6
0
0
0
5
0

:
5

T1.5/l.s
T1. e/l. a

INIT OBS
lNIT OBS

lNIT OBS

KGLC
PGTLI
PG73J
PGTLI
KGLC
PGTLI
PGTW
PGTW
KGLC
PGIsJ
KGLC
FJDG
KGLC

T2 .BZ? .8 ~0 .V24NRS
T1.a/l.e /2a.o/-2lNRs

n.an.e mJ. EU24NRs
Ta.5iB.5 AB.5a4NRs
T]< 5LZ. 8-AJS.5=4NRS

T1 .5- .E-_ .5 K?4NRs
T1. a/l. o

72.az. o ma.5

T2.5L2.5-al.5n7NRs

* 11
* 12

13
* 14

15
16
17
10
19
20
21
22
23

11.2N
11.E!N
11.3N
11.2N
la.5N

9.4N
la.5N
EI.2N
e.7N
e.2N
B.2N
8.6N
9.IN

92.8E
93.2E
93.9E
95.EE
92 .OE
91.5E
S8 , 7E
86. 5E
65. SE
e4.2E
B3 . 7E
B3 .2E
a2. 6E

PCN
o
5
6
6

:
5
0
0
0
0
0
0

PGTIJ
KGW
PG33J
PGTW
PGTw
PGTCJ
PGTIJ
PGTIJ
PGTW
PGTW
FJOG

24
25

* 26
* 27

* ze
29
30
31
32

9.ON
9.aN
9 .4N
9.ON
9,4N
7.eN
e.3N

12.3N
11.2N

az , 3E
B1. ZIE
aO.4s
BB.9E
79.2E
76. 2E
76. lE
78.42
60, 2E
69. 3E

17a9as
171200
171431
1716ae
1BB600
iB890B
200343
200406

:
6
0
0
0
6
5

OTHER
OTNER
OTNER
Nom6
Nom26
NOMS

PGTIJ
PGTW
PGTW
KGW
KGLC
KGLS

T1.3Y1. B /SB. O
T1.8~1.0 ~a. O
T1.2v1. t! /SB. B33 11. ON Pctl 4
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FIx TIWS FIx INTENSITY tlEflREST
NO. (z) POSITION EST[mTS DFIT9 (MM)

SYNOPTIC FIX3

Com’mm

1 1712EB 8.8N 81. OE 25 30
2 lemma 7.5N 77.5E 20 38

NOT ICE - TNE RSTSR 1SKS (*) INOICFITE F tXSS UNREPRESENTOTIVS 9ND NOT USED FOR BEST TSRCK PURPOSES,
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APPENDiXI

CONTRACTIONS

ACCRY

ACFT

ADP

AIREP

ANT

APT

ARWO

ATT

AVG

AWN

BRG

CDO

CI

CLD

CLSD

CNTR

CPA

DEG

DIAM

DIR

DMSP

ELEV

FLT

GOES

HGT

HPAC

HR

HVY

ICAO

IR

KM

KT

LLCC

Accuracy

Aircraft

Automatic Data Processing

Aircraft Weather Report(s)
(Commercial and Military)

Antenna

Automatic Picture Transmission

Aerial Reconnaissance Weather

Officer

Attenuation

Average

Automated Weather Network

Bearing

Central Dense Overcast

Current Intensity

Cloud

Closed

Center

Closest Point of Approach

Degree(s)

Diameter

Direction

Defense Meteorological Satellite
Program

Elevation

Flight

Geostationary Operational
Environmental Satellite

Height

Mean of XTRP and Climatology

Hour (s)

Heavy

International Civil Aviation
Organization

Infrared

Kilometer(s)

Knot (s)

Low-Level Circulation Center

LVL Leve 1

M Meter(s)

M/SEC Meters per Second

MAx ilaximum

MB Millibar(s)

MET Meteorological

MIN Minimum

MSN Mission

NAV Navigational

NAVPGSCOL Naval Postgraduate School

NEDN

NEDS

NEPRF

NESS

NET

NM

N/O

Nom

NRL

NTCC

OBS

PCN

PSBL

PTLY

QUAD

RADOB

RECON

RNG

SAT

SFC

Naval Environmental Data Network

Naval Environmental Display
Station

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Service

Near Equatorial Trough

Nautical Mile(s)

Not Observed

National Oceanic and Atmospheric
Administration

Naval Research Laboratory

Naval Telecommunications Center

Observation(s)

Position Code Number

Possible

Partly

Quadrant

Radar Observation

Reconnaissance

Range

Satellite

Surface

SLP(MSLP) Sea Level Pressure (Minimum Sea
Level Pressure)

SPOL Spiral Overlay

SRP Selective Reconnaissance Program
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STNRY

SST

ST

TC

TCARC

TCFA

TCM

TD

TIROS

TS

TY

TUTT

VEL

VI S

VSBL

WIISTPAC

WMo

WN!l

WAS

XTRP

z

Stationary

Sea Surface Temperature

Super Typhoon

Tropical Cyclone

Tropical Cyclone Aircraft Recon-
naissance Coordinator

Tropical Cyclone Formation Alert

Tropical Cyclone Model

Tropical Depression

Television Infrared Observation
Satellite

Tropical Storm

Typhoon

Tropical Upper Tropospheric Trough
(Sadler, 1976)

Velocity

Visual

Visible

Western Pacific

World Meteorological Organization

Wind

Weather Reconnaissance Squadron

Extrapolation

Zulu Time (Greenwich mean time)
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APPENDIX II

DEFINITIONS

BEST TRACK - A subjectively smoothed
path, versus a precise and very erratic
fix-to-fix path, used to represent tropical
cyclone movement.

CENTER - The axis or pivot of a tropi.-

CCI1 cyclone. Usually determined by wind,
temperature, and/or pressure distribution.

CYCLONE - A closed atmospheric circu-
lation rotating about an area of low pressure
(counterclockwise in the northern hemisphere)

EPHEMERIS – Position of a body (satel-
lite)- as a function of time. When
no geographical reference is available for
gridding satellite imagery, then only ephem-
eris gridding is possible which is solely
based on the theoretical satellite position
and is susceptible to errors from satellite
pitch, orbit eccentricity, and the non-
spherical earth.

EXPLOSIVE DEEPENING - A decrease in the
minimum sea level pressure of a tropical cY-
clone of 2.5 mb/hr-for 12 hrs or 5.0 mb/hr-
for 6 hrs (ATR 1971).

EXTRATROPICAL - A term used in warnings
and trop~cal summaries to indicate that a
cyclone has lost its “tropical” characteris-
tics. The term implies both poleward dis-
placement from the tropics and the conversion
of the cyclone’s primary energy sources from
release of latent heat of condensation to
baroclinic processes. The term carries no
implications as to strength or size.

EYE - “EYE” is used to describe the ~en-
tral ma of a tropical cyclone when it is
more than half surrounded by wall cloud.

FUJIWHARA EFFECT - An interaction In
which tropical cyclones within about 700 nm
(1296 km) of each other begin to rotate cy-
clonically about one another. When intense
tropical cyclones are within about 400 nm
(741 km) of each other, they may also begin
to move closer to each other.

MAXIMUM SUSTAINED WIND - Maximum surface
wind speed averaged over a l-minute period of
time. Peak gusts over water average 20 to 25
percent higher than sustained wind.

=PID DEEPENING - A decrease in the min-
imum sea level pressure of a tropical cyclone
of 1.25 mb/hr for 24 hrs (ATR 1971).

RECURVATURE - The turning of a tropical
cyclone from an initial path toward the west
or northwest to the north then northeast.

SIGNIFICANT TROPICAL CYCLONE - A tropi-
cal cyclone becomes “s~gniflcant” with the
issuance of the first numbered warning by
the responsible warning agency.

SUPER TYPIIOON/RURRICANE - A typhoon/
hurricane in which the maximum sustained

surface wind (l-minute mean) is 130 kt (67
m/see) or greater.

TROPICAL CYCLONE - A non-trontal low
pressure system of synoptic scale develop-
ing over tropical or subtropical waters and
having a definite organized circulation.

->
TROPICAL CYCLONE AIRCRAFT RECONNAIS-

SANCE COORDINATOR - A CINCPACZW representa-
tive designated to levy tropical cyclone
aircraft weather reconnaissance require-
ments on reconnaissance units within a
designated area of the PACOM and to func-
tion as coordinator between CINCPACAF,
aircraft weather reconnaissance units, and
the appropriate typhoon/hurricane warning
center.

TROPICAL DEPRESSION - A tropical cy-
clone in which the maximum sustained surface
wind (l-minute mean) is 33 kt (17 m/see) or
less.

TROPICAL DISTURBANCE - A discrete sys-
tem of apparently organized convection--
generally 100 to 300 nm (185-556 km) in
diameter-–originating in the tropics or sub-
tropics, having a non-frontal migratory
character, and having maintained its iden-
tity for 24 hours or more. It may or may
not be associated with a detectable per-
turbation of the wind field. As such, it
is the basic generic designation which, in
successive stages of intensification, may
be classified as a tropical depression,
tropical storm or typhoon (hurricane).

TROPICAL STORM - A tropical cyclone
with maximum sustained surface winds (l-
minute mean) in the range of 34 to 63 kt
(17-32 m/see) inclusive.

TROPICAL UPPER TROPOSPHERIC TROUGH
(TUTT)- “A dominant climatological system,
and a daily synoptic feature, of the summer
season over the tropical North Atlantic,
North Pacific and South Pacific Oceans,”
from Sadler, James C., Feb. 1976: Tropical
Cyclone Initiation by the Tropical Upper
Tropospheric Trough (NAVENVPREDRSCHFAC
Technical Paper No. 2-76)

TYPIIOON/HURRICANE - A tropical cyclone
in wh~ch the maximum sustained surface wind
(l-mlnUte mean) is 64 kt (33 m/see) or
greater. West of 180 degrees longitude
they are called typhoons and east of 180
degrees they are called hurricanes. For-
eign governments use these or other terms
for tropical cyclones and may apply dif-
ferent intensity criteria.

WALL CLOUD - An organized band of cumu-
liform clouds immediately surrounding the
central area of a tropical cyclone. The
wall cloud may entirely enclose the eye
or only partially surround the center.
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APPENDIX IIZ

PAST ANNUAL TYPHOON REPORTS

Copies of past Annual Typhoon Reports
can be obtained through the:

National Technical Information Service
5285 Port Royal Road

Springfield, Virginia 22161

Refer to the following acquisition numbers
when ordering:

YEAR-

1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979

ACQUISITION NUM13ER

AD 786147
AD 786148
Ad 786149
AD 786128
AD 786208
AD 786209
AD 786210
AD 785891
AD 785344
AD 785251
AD 785178
AD 785252
AD 768333
AD 768334
AD 777093
AD 010271
AD A023601
AD A038484
AD A055512
AD A070904
AD A082071



Alwwc (2)
AI’GL/LYU (2)
AF WEACLN TAIIJAN (3)
AMERICAN INST OF TAIWAN (1)
AMERICAN STATISTICS INDEX (1)
ARRS/CC (2)
AWS/DNl’ (5)
AWS/DOR (5)
BUR OF MET, BRISBANE (2)
13uR O!? MET, MELBOURNE (4)

13UR OF MET, PERTH (1)
CATIIOLIC UNIVERSITY OF AMERICA (2)
CENWEABUR TAIWAN (3)
CINCPAC (2)
CINCPACAF/DOW (1)
CINCPACFLT (5)
CIUDAD UNIV, MEXICO (1)
CIVIL DEFENSE, GUAM (3)
CIVIL DE~ENSE, SAIPAN (6)
CNO WASHINGTON DC (1)
CNOC (2)
COLORADO STATE UNIV (3)
COLORADO STATE UNIV (LIBR) (1)
COMFAIRECONRON ONE (VQ-1) (3)
COMLOGSUPFOFSEVENTHFLT (1)
COMNAVAIRSYSCOM (1)
COMNAVFACENGCOMPACDIV (1)
COMNAVMARIANAS (2)
COMNAVSURFPAC (?)
COMPATRECONFORSEVENTHFLT (1)
COMPHIBGRU ONE (1)
COMSC (1)
COMSEVENTHTLT (2)
COMSUBGRU SEVEN (1)
COMTHIRDFLT (1)
COMUSNAVPHIL (1)
DDC, VA (1)
DEPT OF AIR FORCE (1)
DET 2, lWW (2)
DET 2, 7WW (1)
DET 4, lWW (2)
DET 4, HQ AWS (2)
DET 5, lWW (1)
DET 8, 30WS (2)
DET 10, 30WS (1)
DET 15, 30WS (1)
DET 17, 30WS (1)
DET 18, 30WS (1)
ENVSCISUPGRU (1)
FM, GUAM (5)
FLENUMOCEANCEN MONTEREY (2)
FLORIDA STATE UNIV TALLAHASSEE (2)
GEOLOGICAL SURVEY, GUAM (2)
GOVENOR OF GUAM (4)
GUAM PUBLIC LIBRARY (5)
INDIA MET DEPT (3)
I.NST OF PHYSICS, TAIWAN (2)
JAPAN MET AGENCY (3)
JASDF, TOKYO (2)
LOS ANGELES PUBLIC LIBR (2)
MAC/HO, IL (2)
MARINERS WEATHER LOG (1)
MASS’ INSTI OF TECH (1)
MCAS FUTENMA (1)
MCAS IWAKUNI (2)
MCAS KANEOHE BAY (1)
MET DEPT BANGKOK (1)
MET RESEARCH INST LIBR, TOKYO (2)
MET SOC OF NSW, AUST (1)
NASA GREENBELT, MD (4)
NAT CLIM CNTR, NC (1).
NAT WEA ASSOCIATION (1)
NATWEASERV FOROFF, HONOLULU (2)
NATEASERV PACRBG (2)
NAVAL ACADEMY (2)

NAVEASTOCEANCEN, NORFOLK (1)
NAVHISTCEN (1)
NAVOCEANCOMCEN, ROTA (1)
NAVOCEANCOMFAC, JACKSONVILLE (1)
NAVOCEANCOMFAC, YOKOSUKA (3)
NAVPOLAROCEANCEN, SUITLAND (1)
NAWESTOCEANCEN, PEARL HARBOR (2)
NCBC (1)
NEPRF (8)
NESS/SFSS (1)
NHC, NOAA (3)
NOAA/EDS CORAL GABLES, FL (4)
NOAA/ERL RX9 ROCKVILLE, MD (1)
NOAA/HYDROLOGY BR SILVER SPRINGS, MD (1)
NOAA/LIBRARY ROCKVILLE, MD (1)
NOAA/NESS WASHINGTON DC (2)
NOAA/PMEL SEATTLE, WA (2)
NOCD, AGANA (3)
NOCD, ASHEVILLE (1)
NOCD, ATSUGI (1)
NOCD, BARBERS POINT (1)
NOCD, CUBI POINT (1)
NOCD, KADENA (2)
NOCD, MISAWA (2)
NPGS DEPT OF MET (3)
NPGS LIBR (1)
OCEAN ROUTES INC, CA (2)
OCEANO SERVICES INC, CA (1)
OKINAWA MET OBS (1)
OLG/HQ AWS (1)
PACAF/DOS (1)
PAGASA RP (3)
ROYAL OBSERVATORY HONG KONG (5)
STARS AND STRIPES (1)
TAIWAN UNIV (3)
TEXAS A&M UNIV (1)
TTPI, SAIPAN (8)
TYPHOON COM SECR, MANILA (1)
UNIV OF CHICAGO (1)
UNIV OF GUAM (2)
UNIV OF HAWAII DEPT OF MET (3)
UNIV OF HAWAII LIBR (1)
UNIV OF ILLINOIS AT URBANA-CHAMPAIGN (1)
UNIV OF MEXICO (1)
UNIV OF RP (2)
UNIV OF WASHINGTON (1)
UNSECDEF. PENTAGON [1)
USS BELLEAUWOOD (LHA-3) (1)
USS BLUE RIDGE (1)
USS CONSTELLATION (2)
USS CORAL SEA (1)
USS ENTERPRISE (1)
USS KITTY HAWK (1)
USS LONG BEACH (2)
USS NEW ORLEANS (2)

USS OKINAWA (1)
USS lViNGER (2)
USS TARAWA (1)
USS TRIPOLI (1)
WEA SERV MET OBS, AGANA (2)
WORLD WEATHER BLDG LIBR (1)
lWW/DON (6)
3AD/DOX (1)
3ww/DNc (1)
5WW/DNC (1)
17 ws/wE (1)
30WS0 (3)
34 Afi; 920 WRG (1)
41 RWRW (2)
43SW/01 (1)
54WRS (3)
3350 TCHTG (1)
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