




U. S. FLEET WEATHER CENTRAL
JOINT TYPHOON WARNING CENTER

COMNAVMARIANAS BOX 12
., FPO SAN FRANCISCO 96630

GLENN D. HAMILTON
Captain, United States Navy

COMMANDING

SERHIJ PILIPOWSKYJ
Lieutenant Colonel, United States

DIRECTOR, JOINT TYPHOON WARNING

STAFF

Air Force

CENTER

LCDR Edward J. Harrison, Jr., USN
CAPT Charles R. Sikora, USAF
LT Douglas R. Moran, USN
*CAPT Charles R. Hollidayr USAF
CAPT Charles P. Guard, USAF
*LT Gary D. Wisner, USN
LT George T. McKaige, USN
CAPT Frederick P. Milwer, USAF
LT Gary R. Willms, USN
MSGT Philip A. Charron, USAF
SSGT Ellis D. Spencer, USAF
SSGT Maurice L. Wymore, USAF

*SGT Willie C. Robertson, USAF
*AG3 Kathy J. Kanzler, USN
*AG3 Bruce E. Treworgy, USN
AG3 Greg P. Metzger, USN
AG3 Robert L. Hem, Jr., USN
AGAN Deborah H. Walker, USN
AGAN Deirdre A. Wexler, USN
AIC Craig A. Anderson, USAF
Mrs. Gail E. James

CONTRIBUTOR

Ddt 1, lWW - USAF

1975
ANNUAL TYPHOON REPORT

*Departed during 1975 season



FOREWORD

The body of this report summarizes the
tropical cyclones of the western and
central North Pacific and the North Indian
Ocean. The U. S. National Weather Service
Dublishes summaries of eastern North
%acific tropical cyclones in the Monthly
Weather Review, the Mariners Weather Log,
and P~lot Charts.

Fleet Weather Central/Joint Typhoon
Warning Center (FLEWEACEN/JTWC), Guam has
the responsibility to:

1. Provide warnings for all tropical
cyclones north of the equator, west of the
Dateline, and east of 62E;

2. Determine tropical cyclone recon-
naissance requirements and assign
priorities;

3. Conduct post-analysis programs
including preparation of the Annual Typhoon
Report; and

4. Conduct tropical cyclone analysis
and forecasting research.

Detachment 17/Asian Tactical Forecast
Unit, 20tb Weather Squadron, Yokota AH,
Japan with assistance from the Naval
Weather Service Facility, Yokosuka, Japan,
is designated as the alternate JTWC in the
event that FLEWEACEN/JTWC Guam is
incapacitated.

JTWC is an integral part of FLEWEACEN
Guam and is manned by officers and enlisted
men from the Air Force and Navy. The
senior Air force officer is designated as
the Director, JTWC, and the senior Naval
officer is the JTWC Operations Officer.

The PACOM Tropical Cyclone Warning
System (western North Pacific and Indian
Ocean) consists of the Joint Typhoon
Warning Center, the U. S. Air Force 54th
Weather Reconnaissance Squadron stationed
at Andersen APB, Guam, and the Air Force
Weather Service Defense Meteorological
Satellite Program (DMSP) sites at Nimitz
Hill, Guam; Yokota AB, Japan: Kadena AB8
Japan; Clark AB, Philippines; Hickam AFB,
Hawaii; and the Air Force Global Weather
Central, Offutt APB, Nebraska. Addition-
ally satellite support is provided by the
Fleet Weather Facility, Suitland, Maryland.

The Central Pacific Hurricane Center.
Honolulu, is responsible for the area from
the Dateline eastward to 140W and north of
the equator. Warnings are issued in
coordination with FLEWEACHN Pearl Harbor
and Detachment 4, lWW, Hickam AFB, Hawaii.

CINCPACFLT, CDRUSACSG, and CINCPACAF
are responsible for further dissemination,
and if necessary, local modification of
tropical cyclone warnings to U. S. military
agencies.
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CHAPTER 1 - OPERATIONAL PROCEDURES

1. GENERAL

Services provided by the Joint Typhoon
Warning Center (JTWC) include the
following: (1) Significant Tropical
Weather Advisories.issued daily describing
all tropical disturbances and their poten-
tial for further development; (2) Tropical
Cyclone Formation Alerts issued whenever
interpretation of satellite ana synoptic
data indicates likely formation of a
tropical cyclone; (3) Tropical Cyclone
Warnings issued four times daily whenever
a significant tropical cyclones exists in
the Pacific area: (4) Tropical Cyclone
Warnings issued twice daily whenever a
significant tropical cyclone exists in the
Indian Ocean area; and (5) Prognostic
Reasoning issued twice daily for all
tropical cyclones in the Pacific area.

FLEWEACEN Guam provides computerized
meteorological/oceanographical proaucts for
JTwc. Communication support is furnished
by the Nimitz Hill Naval Telecommunications
Center (NTCC) of the Naval Communications
Stationr Guam.

2. ANALYSES AND DATA SOURCES

a. COMPUTER PRODUCTS:

Varian plotted charts are routinely
produced at synoptic times for the surface,
850 mb, 700 mb, and 500 mb. A chart of
uPPer tropospheric.data is produced which
utilizes 200 mb rawinsonde data and AIREPS
above 29,000 ft within 6 hr of the 0000Z
and 12002 synoptic times.

JTWC expensively utilizes the
FLEWEACEN Guam Computer Center for objec-
tive forecast techniques and statistical
post-analysis.

In addition, the standard array of
synoptic-scale computer analyses ma
prognostic charts are available from the
Fleet Numerical Weather Central (~C) at
Monterey, California.

b. JTWC ANALYSES:

(1) Combined surface/gradient-
level (3,000 ft) streamline analysis over
tropical regions and an isobaric analysis
in more northern latitudes and around
intense tropical systems at 00002 -a
12002. The blend zone between streamlines
and isobars fluctuates as the pressure
gradient changes from season to season.
Low-level wind directions from satellite
data are included in the analysis.

(2) 500 mb contour analysis at
0000Z and 12002.

(3) Composite upper-tropospheric
streamline analysis utilizing rawinsonde
data from 300 mb through 100 mb, wind
directions extracted from satellite data
by Det 1, lWW and AIREPS at or above
29,000 feet at 00002 and 12002.

(4) Additional sectional analyses
similar to those above, at intermediate
synoptic times, during periods of tropical
cyclone activity.

c. AIRCRAFT RECONNAISSANCE:

These data are invaluable in the
positioning of centers of developing systems
and essential for the accurate determination
Of the maximum intensity, mintium sea-level
pressure, and radius of significant winds
exhibited by tropical cyclones. Aircraft
reconnaissance data are plotted on large-
scale sectional charts for each missi~
flown. A comprehensive discussion of air-
craft reconnaissance is presented in chapter
II.

d. SATELLITE DATA:

The Defense Meteorological Satellite
Program (DMSP) played a major role in the
early detection of tropical cyclones in
1975. A discussion of this role, as well as
applications of satellite data to tropical
cyclone tracking, is presented in Chapter
II.

e. RADAR:

During 1975, land radar coverage
was utilized more extensively in the
selective reconnaissance program than ever
before. Once a storm moved within the range
of a land radar site, reports were usually
received hourly. Use of radar during 1975
is discussed in Chapter II.

3. FORECAST AIDS

a. climatology:

Various climatological publications
listed in earlier Annual Typhoon Reports
were utilized in addition to the following
recently received publications:
(1) Mariner’s Worldwide Climatic Guide’to
Tropical Storms at Sea. (Crutcher, H. L.
and R. G. Quayle, 1974)
(2) Tropical Cyclone Genesis (Gray, W.,
1975)
(3) Annual Typhoon Reports, 1959-1974
(FWC/JTWC).

b. OBJECTIVE TECHNIQUES:

The following objective tec’~iques
were employed in tropical cyclone fore-
casting during 1975. A description and an
evaluation of these techniques is presented
in Chapter V:

(1)
(2)
(3)
(4)
(5)
(6)
(7)

TYFN75
MORATT 700/500
FCSTINT
12-HR EXTRAPOLATION
EPAC
XT24
IWJAH74

1



4. FORECASTING PROCEDURES

a. INITIAL POSITIONING:

An initial center position is
determined from a subjective evaluation of
center fix data and synoptic data. When
these data sources are not available,
extrapolation from the previous position
is used.

b. TRACK FORECASTING:

An initial forecast track is
developed based on persistence, climatol-
ogy and objective techniques. This
initial track is subjectively modified
based on the following:

(1) The prospects for recurvature
are evaluated for all westward and north-
ward moving storms. This evaluation is
based primarily on present and forecast
positions and amplitude of middle tropos-
pheric mid-latitude troughs from the latest
500 mh analysis and numerical progs.

(2) Determination of steering level
is partly influenced by maturity and verti-
cal extent of the system. For mature storms
located south of the 500 mb subtropical
ridge, 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 tenden-
cy for storms to move northward due to
internal forces is an important considera-
tion.

(3) Over the 12- to 72-hr forecast
spectrum, speed of movement during the early
time frame is biased towards persistence
while that near the end of the time frame is
biased towards analogs and climatology.

(4) A final check is made against
climatology to ascertain the likelihood of
the forecast track. If the forecast
deviates greatly from climatology, the
forecast rationale is reappraised and the
track adjusted as necessary.

c. INTENSITY FORECASTING:

In forecasting intensity, heavy
reliance is placed on aircraft reconnais-
sance reports, the Dvorak satellite
interpretation model, and the objective
techniques discussed above. Additional
considerations are the position md inten-
sity of the tropical upper-tropospheric
trough, extent and intensity of upper-level
outflow, sea surface temperature, terrain
influences, speed of movement, and proximity
to an extratropical environment.

5. WARNINGS

Tropical cyclone warnings are numbered
sequentially. If warnings are discontinued
and the storm reintensifies, warnings are
numbered consecutively from the last warning
issued. Amended or corrected warnings are
given the same number as the warnings they
modify plus a sequential alphabetical
designator. Each warning includes the
location, intensity, direction and speed of
movement , and the radial extent of 30, 50,

and 100 kt surface winds (when applicable).
Warnings within the JTWC Pacific Area are
issued within two hours of 0000Z, 0600z,
12002 and 1800Z with the constraint that two
consecutive warnings may not be more than
seven hours apart. This variable warning
time allows for maximum use of all available
reconnaissance platforms and spreads the
workload in mult”iplestorm situations. The
forecast intervals for all tropical
cyclones, regardless of intensity, are 12-,
24-, 40-, and i’2-hr. Warnings in the JTWc
Indian Ocean area are issued within two
hours of 08002 and 20002 with the constraint
that two consecutive warnings may not be
more than fourteen hours apart. Warnings
for this-area are issued only after a
tropical cyclone has attained an intensity
of greater than 33 kt. Forecast intervals
are 24- and 48-hr.

Warning forecast positions are verified
against the corresponding post analysis
‘best track” positions. A summary of the
verification results for 1975 is presented
in Chapter V.

6. PROGNOSTIC REASONING MESSAGE

In the Pacific area, prognostic
reasoning messages are transmitted at OOOOZ
and 12002. This message is intended to
provide field meteorologists with the
reasoning behind the latest JTWC forecast.
Prognostic reasoning messages are not
prepared for the Indian Ocean area.

7. SIGNIFICANT TROPICAL WEATHER ADVISORY

This message, summerizing significant
weather in the entire JTWC area of
responsibility, is issued at 06002 daily.
St contains a detailed, non-technical
description of all significant tropical
disturbances, and the JTWC evaluation of
potential for tropical cyclone development.

8. TROPICAL CYCLONE FORMATION ALERT

Alerts are issued whenever interpreta-
tion of satellite and other meteorological
data indicates that formation of a
significant tropical cyclone is likely.
These alerts are valid for 24 hr unless
reissued, cancelled, or superseded by a
warning.



CHAPTER II - RECONNAISSANCE & COMMUNICATIONS

1. GENERAL

The Joint Typhoon Warning Center relies
primarily on two reconnaissance platforms
to provide the required fix data for
tropical cyclone warnings. In 1975 these
two platforms, namely aircraft and
satellite, provided 85.9 percent of the
fixes used for tropical cyclone warnings in
the western North Pacific with land radar,
synoptic data, and extrapolation forming
the basis of the remaining 14.1 percent.
In addition, another 196 satellite fixes
were made in the Indian Ocean. Timely
satellite coverage was hampered this year
with the loss of local readout capabilities
and eventual total loss of an afternoon and
an early morning satellite over the western
North Pacific.

2. RECONNAISSANCE RESPONSIBILITY AND

SCHEDULING

Aircraft weather reconnaissance is
performed in the JTWC area of responsibil-
ity by the 54th Weather Reconnaissance
Squadron (54WRS). The squadron, presently
equipped with WC-130 aircraft, is located
at Andersen Air Force Base, Guam. The
JTWC reconnaissance requirements are Sent
daily during the typhoon season to the
Tropical Cyclone Aircraft Reconnaissance
Coordinator (TCARC). These requirements
include areas to be investigated, fix
times and forecast position of cyclones to
be fixed, and synoptic tracks to be flown.
IAW CINCPACINST 3140.I.M,“Usage of
reconnaissance aseets in acquiring
meteorological data from aircraft, satel-
lite, and landbased radar shall be at the
discretion of FLEWEACEN/JTWC. Guam based
on the following priorities: (1) Alert
flights and vortex or center fixes as
required for issuance of tropical cyclone
warnings in the Pacific area of responsi-
bility; (2) Center or vortex fixes as
required for issuance of tropical cyclone
warnings in the Indian Ocean area of
responsibility. vortex fixes will not be
levied until maximum sustained winds are
estimated to exceed 33 kt and the location
and forecast movement imply a threat to
DOD interests; (3) Supplementary fixes;
and [4) Synoptic data acquisition”.

As in previous years, aircraft recon-
naissance provided direct measurements of
height, temperature, flight level winds,
sea level pressure, and numerous other
parameters. These data are vital to the
forecaster for indications of changing
cyclone characteristics, thus providing a
broader basis for tropical cyclone
warnings. Another important aspect of this
data is its availability for research in
tropical cyclone analysis and forecasting.

DMSP satellites provide day and night
coverage of the JTWC area of responsibil-
ity. Interpretation of this satellite
imagery provides cyclone positions and for
daytime passes, provides estimates of
intensities using the DVORAR technique
(NOAA TECHNICAL MEMORAND~, NE55-45 and

FIRST WEATHER WING PAMPHLET 105-10). This
year the readout was only available at JTWC
in a timely manner for the 0000Z and 1200Z
warnings. However, Air Force Global Weather
Central, Offutt AFB provided position data
from an afternoon satellite for much of the
season until this satellite lost its
capability to transmit. As in 1974 satellite
coverage of the western North Pacific proved
extremely useful in identifying areas of
possible tropical cyclone formation, thus
reducing the number of aircraft investigative
flights on systems that did not later become
tropical cyclones.

Land radar.provides useful positioning
data on well developed cyclones when in the
proximity (usually within 200 nm of radar
position) of the Republic of the
Philippines, Hong Kong, Taiwan, Japan
(including the Ryukus), and Guam.

3. AIRCRAFT RECONNAISSANCE EVALUATION

CRITERIA

The following criteria are used to
evaluate reconnaissance support to JTWC.

a. Six-hour fixes- To be counted as
made on time, a fix must satisfy the
following criteria:

(1) Fix must be made not earlier
than 1 hr before, nor later than 1/2 hr
after scheduled fix time.

(2) Aircraft in area requested by
scheduled fix time, but unable to locate
center due to:

(a) Cyclone dissipation; or

(b) Rapid acceleration of the
cyclone away from the forecast position.

(3) If penetration not possible due
to geographic or other flight restrictions,
aircraft radar fixes are acceptable.

b. Levied 6-hr fixes made outside the
above limits are evaluated as follows:

(1) Early-fix is made within the
interval from 3 hr to 1 hr prior to
scheduled fix times. However, no credit
will be given for early fixes made within
3 hr of the previous fix.

(2) Late-fix is made within the
interval from 1/2 hr to 3 hr after scheduled
fix time.

-.$

c. When 3 hr “fixesare levied, they
must satisfy the same time criteria dis-
cussed above in order to be classified as
made on time. Three-hour fixes made that do
not meet the above criteria are classified
as follows:

(1) Early-fix is made within the
interval from 1 1/2 hr to 1 hr prior to
scheduled fix time.

(2) Late-fix is made within the
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interval from 1/2 l-mto 1 1/2 hr after
scheduled fix time.

d. Fixes not meeting the above
criteria are scored as missed.

Levied fix time on an “as soon as
poss~~lem fix is considered to’be:

(1) Sixteen hour plus estimated
time enroute after an alert aircraft and
crew are levied; or

(2) Four hours plus estimated time
enroute after the DTG of message levying
an ASAP fix if an aircraft and crew,
previously alerted, are available for duty.

f. Investigatives-to be counted as
made on time, investigatives must satisfy
the following criteria:

(1) The aircraft must be within
250 nm of the specified point by the
scheduled time.

(2) The specified flight level and
track must be flown.

(3) Reconnaissance observations
are required every half-hour in accordance
with AWSM 105-1. Turn and mid-point winds
shall be reported on each full observation
within 250 nm of the levied point.

(4) Observations are required in
all quadrants unless a concentrated
investigation in one or more quadrants has
been specified.

(5) Aircraft must contact JTWC
before leaving area of concern.

9. Investigatives not meeting the time
criteria of paragraph f, will be classified
as follows:

(1) Late-aircraft is within 250 nm
of the specified point after the scheduled
time, but prior to the scheduled time plus
2 hr.

(2) Missed-aircraft fails to be
within 250 nm of the specified point by the
scheduled time plus 2 hr.

4. AIRCRAFT RECONNAISSANCE SUMMARY

During the 1975 tropical CyCIOne season
212 six hourly vortex fixes and 5 supple-
mentary vortex fixes were levied (Table 2-
1). This is a significant decrease from
1974 and is the lowest number of aircraft
levies since the 1965 season. This is due
primarily to the low level of storm
activity observed in 1975, which was 30%
below the long-term average. Continuing
heavy reliance on D14SPdata is an important
contributing factor to this decrease in
aircraft levies. In addition to vortex
fixes, 21 investigative flights were levied
by JTWC in 1975. Approximately 49% of all
warnings were based on aircraft fixes, 36%
on satellite data and the remaining 15%
based on radar, synoptic data or extra-
polated positions.

Reconnaissance effectiveness is
summarized in Table 2-1. The missed fix

rate of 3.2% is a considerable improvement
over 1974.

TAELR 2-1. AIRCRAFTRECONNAISSANCE
EFFECTIVENESS

WUHSEROF PERCENT
FIxES

CONPLETEDON TIME 200 92.2
EARLY 1 0.5
LATE 9 4+1
MISSED

TOTAL 2+ &

LEVIEDVS. MISSEDFIxES

LEVIED MISSED PERCENT

AVEF.AGE1965-1970 507 10 2.0
1971 802 61 7.6
1972 624 126 20.2
1973 227 13 5.7
1974 358 30 8.4
1975 217 7 3.2

5. SATELLITE RECONNAISSANCE SUMMARY

Satellite reconnaissance of tropical
cyclones is performed by the Air Weather
Service, using Defense Meteorological
Satellite Program (DMSP) Data. A unique
network of tactical DMSP readout sites
throughout the Pacific (at Nimitz Hill,
Guam; Kadena AS, Japan; Yokota AB, Japan;
Hickam AFB, Hawaii; and at Clark AS,
Philippinesr which relocated from Nakon
Phanom, Thailand in September 1975) and
Air Force Global Weather Central (AFGWC) at
Offutt AFB, Nebraskar daily monitor the
western North Pacific and Indian Oceans for
tropical cyclone activity. When a tropical
cyclone matures and is in warning status,
this network provides JTWC with positions
and intensity estimates (ref. NOAA TM 45).
During 1975, 99% reliability in satisfying
JTWC warning requirements was achieved by
utilizing the dual-site coverage philoso-
phy which insures that two sites are
providing inputs for each fix.

Several import&nt developments occurred
in 1975. Typhoon Winnie, Tropical Storms
Susan and Doris, and Tropical Depressions
05, 24 and 25 were monitored without the
use of aircraft reconnaissance. Winnie
was the first WESTPAC typhoon to be handled
in this manner. At CINCPAC’S direction
JTNC’S Indian Ocean area of responsibility
was expanded westward from longitude 80”E
to 620E. As a result, the DMSP network
became involved in monitoring a signifi-
cantly larger portion of the tropical
oceans, and AFGWC’S role of providing
tropical cyclone positions and intensity
estimates to JTWC was expanded.

Satellite positions are assigned
Position Code Numbers (PCN’S), depending
on the procedures used to make the posi-
tion, and the state of the cyclone’s
circulation. These are shown in Table 2-.
A.

A comparison of DMSP derived positions
and JTWC Best Tracks is shown in Table 2-3.
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Table 2-3 is important because it demon-
strates that the PCN groupings are
statistically stable from year to year, and
represent an operationally reproducible
system for storm fix classification. It
shows that the DMSP analyst can accurately
identify the organization of tropical
cyclones by cloud signatures, that position-
ing accuracies are improved by using
geographical references to correct the
gridding, and that the better a tropical
cyclone is organized the more accurately it
can be positioned by satellite data. Note
that geographical checks on gridding are of
particular significance if the eye of the
storm is apparent, The small improvement in
Dositioninq accuracy in 1975 2USYbe a result
of greater operational experience, as well
as more reliance on satellite data in Best
Track determinations. This is certainly
true when the satellite is the only avail-
able reconnaissance platform.

TAELE 2-2. POSITION CODE NVMSERS

PCN METHOD OF CSNTER DETESMINATIDN/GRIDD3t4G—

1
2
3
4
5
6

EY8/GEOGRAPSY
EYZ/EPS8NSRIS
NSLL DEFINED CC/GEffiRkPHY
WELL DEFINED CC/EPflS62ERIS
PCORLY DEFINED CC/GECGNAPHY
POORLY DEFINED CC/EPHERMERIS

CC=CirculatiOnCenter

TASLE 2-3. Man Deviations(rim)ofIN4SPDerived
TropicalCyclonePositionsfrom JIWC E-??st‘Track
Positions,1973-1975 (allsites]. Number of cases
shown in parentheses.

1973 1974 1975
Pm (GUAM) (ALLSITES) (ALLSITES)

1 15.5(129) 13.6(224) 11.S(2141
2 20.0( 17) 17.4( 37) 20.4( 35)
3 20.3(252) 20.1(4221 21.2(271)
4 20.0( 241 23.9( 70) 22.4 (50)
5 45.9(163) 35.4(342) 34.2(323)
6 29.6( 201 49.4(1081 44.7( 71)

l&2 16.0(146) 14.2(261) 13.0(249)
3&4 20.3(276) 20.6(492) 21.4(321)
5&6 44.1(183) 38.8(450) 36.1(394)

TOTAL 26.4(605) 26.0(12031 25.2(964)
(23 storms] (35 storms) [25storms)

The most significant problem in DMSP
reconnaissance support to JTWC is the
availability and timeliness of spacecraft.
To satisfy the JTWC requirament,-DMSP data
must be available within a specified ttie
frame. The variable warning time allows
for some warning time flexibility so
satellite reconnaissance inputs can be
maximized, but near real time DMSP inputs
continue to be essential. Decreased
direct-readout coverage in WESTPAC is
reflected by the drop in the DMSP use rate
for warnings from 43.8% in 1974 to 36.4%
in 1975. The critical impact of direct
readout capabilities on the viability of
the DMSP support to JTWC is obvious. The
future of DMSP reconnaissance will be
heavily dependent upon the successful
exploitation of the new generation (5D)

DMSP spacecraft in mid-1976.

6.RADAR RECONNAISSANCE SUMMARY

During the 1975 typhoon season 446
radar center fixes were received at JTWC;
444 from land stations and 2 from WC-130
aircraft of the 54WRS. This number is less
than one-half the number received during
the 1974 season (997). The decrease is
primarily due to the speed of movement of
the systems. Although the number of storms
within radar acquisition was similar in
1974 and 1975 (16 and 14 respectively), the
speed of the 1975 storms was nearly twice
that of those of the previous year. Of the
14 tropical storms and typhoons that came
under radar surveillance, seven, Mamie,
Nina, Ora, Phyllis, Rita, Betty and Cora,
had tracks within range of Japan and/or the
Ryukyu Islands, where the Japanese Meteoro-
logical Agency has established an extensive
and highly reliable radar network. These
seven tropical cyclones accounted for 78%
of all radar reports. Surprisingly, this
is the identical percentage of reports
produced by the seven storms that traversed
the Japan-Ryukyu region during 1974.
Typhoon Rita, which meandered from the
southern Ryukus to northern Japan,
accounted for 104 reports or 23% of the
1975 total. Four storms, Nina, Orar
Phyllis and Rita, were at some time under
the surveillance of four different radar
sites. Rita was tracked by eight separate
radar stations during her life.

Most radar reports are placed into
three categories of accuracy defined in the
WMO radar code. The categories are:
{within 10 km (5.4 rim)),fair {within ~fld
30 km (5.4-16.2 run)}and poor {within 30-
50 km (16.2-27 rim)}. Of the 389 reports
coded in this manner, 48% were good, 6%
were fair and 46% were poor. Radar reports
made only while storms were of typhoon
intensity had 47% in the good category.
All radar reports were compared to the JTWC
best track and the mean vector deviation
was 10.1 nm, the smallest deviation since
the 1970 season. The two aircraft radar
fixes deviated 16.1 nm from the JTWC best
track.

Of the 444 radar reports, 78% were
obtained from sites in the Japan-Ryukyu
network, 14% from Taiwan, 4% from the
Philippines, 3% from the Royal Observatory
at Hong Kong and 1% from Guam. Radars of
National Meteorological Agencies accounted
for an impressive 90% of all reports while
AC&W and U. S. Air Force Weather Service
units accounted for 5% each.

During the 1975 season 17 warnings
(4.1%) were based on radar.

7.COMMUNICATIONS

JTWC receives its data and disseminates
its warnings through a variety of communi-
cation systems, including AUTOVON, AUTODIN,
the Naval Environmental Data Network
(NEDN), and the Air Force’s Automated
Weather Network (AWN). Much of the basic
meteorological intelligence is received
via the NEDN and graphically displayed by



WC cofiputers. More timely observations,
tailored bulletins, and reports are
received by JTWC on a dedicated AWN
circuit directly from the AWN switch at
Clark AS. Autodin is used for dissemina-
tion of warnings which are subsequently
also transmitted on the AWN. Some more
unique communication procedures are
discussed below.

a. AIR TO GROUND

Aircraft reconnaissance data are
normally received by JTWC via direct phone
patch through the Andersen Aeronautical
Station, which is the primary station for
this purpose. Under degraded radio propa-
gation conditions, the Clark or Yokota
Aeronautical Stations can intercept and
relay the data via AUTOVON and teletype
to JTWC.

The preliminary eye/center data
message contains sufficient information to
permit JTWC to begin early preparation of
individual warnings. Average cofmm2nica-
tion delays for the preliminary and the
complete eye/center data messages were 21
and 49 minutes, respectively in 1975. In
the past three years, they have stabilized
near 19 and 48 minutes, respectively.
Delay times are defined as the difference
between the fix time and the time of
message receipt at JTWC. Table 2-4
depicts the complete eye/center data
messaaes received more than 1 hr after fix
time ~nd after warning time.

TASLS 2-4. 1975AIR/GROmD DSLAY STATISTICS
mR AIRcsAm sscmHArssANcs

1971 1972 1973 1974 1975

8c_1ete fix messages
delayedover one hour 6 6 20 19 20

8Cwplete fix ~ssages
receivedafterwarning 2.1 5.5 10.14.9 3.7
time

b. SELECTIVE RECONNAISSANCE PROGRAf4

Wit?,the advent of the SRP, the
importance of radar and satellite fix data
hag continued to increase. Data from the
AC&W radar sites in the Republic of the
philiunines and from nationall~]o=rated. .
radars of the P.epublicof China, Hong
Kong, Jzpan, and the Philippines are “$\Q
recieved at.JTWC by means of the AWN. r

c. OUTGOING COMMUNICATIONS

Messages originating at JTWC are
processed by the Naval Telecormnunications
Center (NTCC) of the Naval Communications
Station, Guam. By special agreement,
all tropical cyclone warnings are placed
in the communications system before
pending IMKEDIATE precedence traffic. In
1975, warnings were delivered to the message
center an average of 25 minutes before
warning time with an average handling time
of 8 minutes. The time of receipt of a
warning at a particular station depends upon
factors beyond the control of either JTWC
or NTCC.

Over 100G position and intensity %
estimztes were derived from Air Weather 4
Service (AWS) DMSP sites amd the Air Force
global Weakher Central during 1975. The
data from the AWS DMSF’sites were
immediatley passed via AUTOVON followed by
an AWN message. AUTOVON provided rapid
communication of the essentials and a
brief two-way discussion of the data (a
benefit not possible by message).

6



CHAPTER Ill - RESEARCH SUMMARY

1. GENERAL

One of the four major tasks of the
Joint Typhoon Warning Center is to conduct
tropical cyclone post-analysis and fore-
casting research. In most cases research
projects are directly concerned with
improvements of either speed or intensity
forecast of tropical cyclones. Meteoro-
logists from outside agencies such as the
Naval Environmental Prediction Research
Facility, the Naval Postgraduate School,
the 54th Weather Reconnaissance Squadron,
and Detachment 1, 1st Weather Wing often
collaborate witi JTWC on research projects.
The following abstracts summarize research
gp_mpletedPduringthe past year. Rssear+h

.LdundeYiRiY# but--4+w0mpLek+.&.s-nc3t.-repo*+d
“kii&n. -

2. TROPICAL CYCLONES AFFECTING GUAM

(Hollidayv C. R., FLEWEACEN/JTWC Tech
Note 75-3).

A climatology of tropical storms pass-
ing within 180 nm of Guam is presented for
the period 1948-1975. A review of all
typhoons affecting Guam is carried back to
1800 and some noteworthy typhoons of the
1600’s are included. The survey
encompasses the frequency, behavior,
meteorological effects and descriptive
chronicles of Guam tropical storms. The
major emphasis is on the period since World
War II.

3. DOUBLE INTENSIFICATION OF TYPHOON
GLORIA, 1974, AND A BRIEF REVIEW OF SIMILAR

OCCURRENCES

(Holliday, C. R., FLEWEACEN/JTWC Tech
Note 76-l).

In November 1974 Typhoon Gloria dis-
played unusual intensity fluctuations
while traversing the Philippine Sea. The
typhoon exhibited two marked intensifica-
tions separated by a period of weakening
lasting 12 hr. A chronological examination
of this unusual behavior utilizing aircraft
reconnaissance end satellite data is
presented with particular emphasis on the
evolution of the central core region. A
parallel between observed events, and
results demonstrated in a tropical cyclone
numerical model responding to artifical
enhancement of the convective heating
functions is noted. Similar occurrences
of double deepening of typhoons in the
western pacific are reviewed to determine
Gloria’s uniqueness.

4. AREEVALUATION OF THE CHANGE IN SPEED
AND INTENSITY OF TROPICAL CYCLONES
CROSSING THE PHILIPPINES.

(Sikora, C. R.,
Note 76-2).

The effects

FLEWEACEN/JTWC Tech

of the Philippines on the

weed (transittime) and intensity of
tropical cyclone crossings is ex~ined.
The Philippines have been stratified into
two areas, north and south of 14.5N.
Significant differences in speed are found
to exist between the two areas, while the
intensity profiles are similar to those
from an earlier study (Brand, 1972) which
indicated that maximum intensities are
attained 6-12 hr prior to landfall. In both
areas, storm speeds generally decrease to a
minimum 12-24 hr prior to landfall and then
increase significantly as storms accelerate
across the Philippines.

5.AN INVESTIGATION OF EQUIVALENT POTENTIAL
TEMPERATURE AS AMEASURE OF TROPICAL

CYCLONE INTENSITY.

(Sikora, C. R., FLBWEACEN/JTWC Tech
Note 76-3).

Several investigators of tropical and
mid-latitude sounding data have attempted to
differentiate between the ‘disturbed”-and
the “undisturbed” states of the atmosphere.
Although small temperature differences and
relatively large and variable moisture
differences are observed, these two para-
meters still do not adequately describe the
varying energy states. The total energy of
a parcel of air may be closely approximated
by the equivalent potential temperature (~;
end the total static energy (a), which are
highly conservative with respect to both
saturated and unsaturated adiabatic
processes.

Sounding data from Clark Air Base in the
Republic of the Philippines and tropical
cyclone dropsonde data have been analyzed
for *. It is shown that a mid-tropospheric
minimum in total energy vanishes as a trop-
ical cyclone approaches Clark Air Base, with
subsequent increases in @s extending through
400 ml). From en analysis of dropsonde data
obtained in tropical cyclone centers, large
values as well as rapid increased in ~ are
observed near 700 mb for those tropical
cyclones which are deepening explosively.
Since these changes in 9s are not the result
of synoptic scale motions nor horizontal
advective processes, it is proposed that
they are the result of the direct mechanical
lifting of heat and moisture in the form of
convective “hot towers”. Using these values
of eer a procedure for forecasting the
explosive deepening of tropical cyclones is
proposed.

6. MODIFIED TWENTY-FOUR HOUR
EXTRAPOLATION AS AFORECASTTECHN@JE
FOR THE MOVEMENT OFTROPICAL CYCLONE

(Sikora, C. R., FLEWEACEN/JTWC Tech
Note 76-4).

Twelve-hour extrapolation (XIY@) and the
TYFOON analog program are the most success-
ful objective techniques used by JTWC For
forecasting the movement of tropical
cyclones. The critical parameters for both

7



technifies are the current warning position
and the past 12-hr warning position. How-
ever, during operational use of these
techniques it was observed that these
positions based on later data had to be
frequently.readjusted.

It is proposed that 24-tirextrapola-
tion technique (xT24) based on
reconnaissance positions preferably from
the same reconnaissance platform, is more
realistic: (1) these data are real-time
whereas the warnzng positions are merely
extrapolated from the reconnaissance
~sitions and (2) a 24-hr period tends to
smooth out erratic sho.-t-termmovements
in the storm track. This technique was
applied to 15 typhoons from 1974 and 2
typhoons from 1973. Since initial results
were encouraging, an operational evalua-
tion of XT24 was conducted during the 1975
tropical cyclone season.



CHAPTER IV - SUMMARY OF TROPICAL CYCLONES

1. GENERAL RESUME

a. NESTERN NORTH PACIFIC

1975 saw a sharp decrease in
tropical cyclone activity from last season
(Table 4-l). There were only 20 named
tropical cyclones in 1975, a 30% decrease
from the long-term average of 28.6 (Table
4-2). Since 1945, only 1973 exceeds 1975
for total number of consecutive days with-
out a named tropical cyclone. The record
in 1973 was 183 consecutive days, while in
1975 180 days elapsed between Typhoon Lola
in January and Tropical Storm Mamie in

July. Of the 20 named tropical storms
occurring between 27 July and 24 November,
thirteen became typhoons. Three of these,
Nina, Elsie and June became super typhoons
with maximum winds exceeding 130 kt. The
most noteworthy event of the 1975 season
was the occurrence of Super Typhoon June,
the most intense tropical cyclone ever
recorded. Table 4-3 depicts the distri-
bution of typhoons by month and year.

TABIX4-1. 1975TROPICALCYCLONES

PACIFICASEA

CALENDARn?ix mt.1
mys OF SFC ms No. OF WASN2NGS DISTANCE

CYCLONS TYPE NAME Pm OF WRNG WARNING WIND SLP ToTAL AS TY
~— TY mx ~T— —

TRAVSLED
22 JAW-28JAN 976 X —-inir3

02 TO
03 TS
04 TY
05 TO
06 TY
07 TY
08 TY
09 TS
10 TY
11 TS
12 TY
13 TY
14 TY
15 TY
16 TS
17 TY
18 TD
19 TY
20 T8
21 m
22 TY
23 TY
24 m
25 m

---
MAM3E
wrwA
---

ORA
PSYLLIS
RITA
Susiy
TEss
Vrou
WINNIE
ALICE
BETIT
CORA
ExXtIs
EL8rB
---
FLOSSIE
GRACS
SsLEN
ILIA
JUNE
---
-—

23 APR-28APR
27 JUL.-29JUL
31 JOL-04~UG
06 AuG-07AUG
10 AOG-12AUG
12 AUG-18AUG
18 AOG-23AUG

*
02 SBP-108EP
05 SEP-07SEP
09 S8P-128EP
16 SEP-20SEP
17 SEP-23SEP
01 CC2-06OCT
03 CC2-06OCT
09 CKT-15OcT
15 om’-l7Om
20 OCT-23OCT
25 OCII-02HOV
03 NOV-04NW

06 NOV-11 NOV

16 NOV-24NOV
27 DEC-28DEC
27 DEC-29DEC

6 25
3 40
5 135
2 30
3 65
7 120
6 80
6 50
9 95
3 45
4 65
5 75
7 95
6 105
4 55
7 135
3 30
4 70
8 60
2 45
6 85
9 160
2 30
3 30

004 19
994 10
904 415
--- 7’ ~
976 10
920 27
966 23
--- .19
945 33
996 10
-- 13
971 18
944 26
943 21
--- 10 “
900 25 (“
002 8
977 15
994 ~ -s
99S 6
959 22
876 32
--- 5
--- 10

---

8

4
15
7
---
22

4
5
11
11
—-
14

4
---
---
8
25

---

605
774
1084
293
630
1622
1465
816
1613
416
1188
1316
1785
2376
470
1656
432
798
1940
375
1865
2641
211
227

1975TOTALS 11O** 435 141

IWDIAN0C8ANAR8A

Tc 04-75 10 JAN-11JAN 2 35 --- 3 —- 271
K 24-75 02 MAY-12MAY 11 95 --- 21 12 842
TC 25-75 05 MAY-08MAY 4 70 --- 6 1 450
7X 28-75 20 ocr-22Ocr 3 80 --- 4 1
TC 29-7S

180
07 NOV-12NOV 6 50 --- 10 --- 799

Tc 33-75 25 NOV-01DSC 7 35 --- 7 --- 1310

1975TOTAM 33** 51 14

*SUSAN26 AUG & 27 AUG AND 29 AUG - 01 SEP
**o~-p~G D*ys~~u~~ my oN~ ~~ s~
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TABLE4-2 FREQUENCYOF TROPICALSTORMSANDTYPHOONSBY MONTHAND YEAR

YEAR JAN

AVERAGE 0.4
(1945-58)

1959 0
1960 0
1961 1
1962 0
1963 0
1964 0

1965 2
“1966 o
1967 1
1968 0
1969 1

1970
1971 ;
1972 1
1973 0
1974 1

FEB

0.1

1

!.
1
0
0

:
0
0
0

1
0
0
0
0

MAR

0.4

1

;

:
0

1
0
2
0
1

0
1
0
0
1

APR MAY

0.5 0.8

1 0
1 1
1
1 :
1 1
0 2

1 2
1 2
1 1
1 1
1/0

o
3 :
0 1

0
; 1

JuN

1.3

0

:
0
3
2

:
1
1
0

2
2
3

!

JUL

3.0

:
5

:
7

5

:
3
3

2

:
7
4.

AUG

3.9

6
10
4
7
3
9

6
8

:
4

:
5
5
5

SEP

4.1

6

2
3
5
7

7

;

:

4
6
4
2
5

OCT

3.3

:
5
5

2

:
4
6
3

s
4
5
4
4

DEC

1.1

:
1
2
3
1

1
1
1

!

o
0
3

;

TOTAL

22.0

26
27
31
30
25
40

34
30

;;
19

24

:;
21
32

1975 1 0 0 0 0 0 L 4 5 5 .s o 20
GE 2 4 6 2 6 28

(1959-75)” “ “ “ - “ “ “ “ “ “ ‘ “

YEAR JAN

AVERAGE 0.4
(1945-58)

1959
1960
1961
1962
1963
1964

1965
1966
1967
1968
1969

1970
1971
1972
1973
1974

0

:
0
0
0

1
0

:
1

0

:
0
0.

TABLE4-3 FREQUENCYOF NPHOONS BY MONTHANDYEAR

FEB MAR APR MAY

0.1 0.3 0.4 0.7

0 1 0
; 1 0
0 ! 2
0 0 ! 2
0 0 1 1
0 0 0 2

JUN JUL AUG SEP OCT NOV

1.1 2.0 2.9 3.2 2.4 2.0

0 1 5 3 2
2 2 8 0 i? 1
1 3 5 1
0 : 7 2 : 3
2 3 3 3 4 0
2 6 3 5 3 4

0 0 1 2 2’4 2 1
0 0 1 2 1 3 : : 2 0
0 1 1 0 1 3 4 4 3 3

0 1 1
; o 1 0

1 0 0
0 : 3 1

0 0 1
: 0 0 0
0 0 0 1

1 1 4 5 4
0 2 3 : 3 1

1 0 4 2 3 1
2 6 5 3 1
1 4 : 4 2
0 4 2 ; 4 0
2 1 2 3 4 2

DEC

0.9

1
1
1
0
2
1

0
1
0
0
0

0
0
2
0
0

TOTAL

16.3

::
20
24
19
26

21
20
20
20
13

12
24

::
15

1975 1 0 0 0 0 0 1 3 4 3 2 0 14
E o 2 1 18

(1959-75). “ “ “ “ “ . “ “ “ “ “ “
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Table 4-4 presents the tropical
cyclone formation alert summary. Although
the development rate is 74%, it is worthy
of note that all 25 tropical cyclones for
1975 were preceeded by a formation alert.

There were 110 calendar days in
1975 during which warnings were issued on
numbered tropical cyclones. This is well
below the average of 145 warning days
(Table 4-7).

During most of July, the monsoonal
trough was located along 5N, south of its
climatological position between 10N and
15N. The trough was masked late in the
month by Tropical Storm Mamie and was
reestablished near the normal summertime
latitudes as Super Typhoon Nina formed in
the Philippine Sea. August saw five
numbered tropical cyclones. Of these,
Typhoon Ora, Phyllis and Rita were spawned
in the trough. Throughout September, the
trough was again south of the expected
long term mean position. Early October
saw the return of the trough to its normal
latitude, but in mid month it migrated
south again, where it remained throughout
November. A total of only 14 named
tropical cyclones had their beginnings in
the monsoonal trough during 1975.

In late July, T-S. Mamie was
initiated by a cyclonic circulation in the
tropical upper tropospheric trough (TUTT).

The TUTT continued to play an active role,
initializing T.S. Susan in August and
Typhoons Winnie and Tess in September.
The long term statistics show that 15% of
WESTPAC tropical cyclones originate in the
TUTT . This season’s 16% is thus close to
a climatological norm.

Various casualty reports indicate
that Typhoons Phyllis and Rita accounted
for the majority of tropical cyclone
related casualties in Japan. Phyllis
caused 60 deaths and 146 injuries in mid
August. Later in the month, Rita
reportedly caused the worst flooding on
Hokkaido in ten years. On Taiwan, Typhoon
Nina caused 25 deaths and 168 injuries,
also sinking a small freighter. Typhoon
Betty, in September. caused an additional
12 deaths and injuried scores. The
Republic of the Philippines suffered
casualties from Typhoon Lola in January and
TD’s 24 and 25 in December. Most deaths
were caused by extensive flooding of low
lying areas. Lola accounted for the loss
of 30 lives and serious damage to sugar
producing areas on the southern islands.
TD’s 24 and 25, although limited in destruc-
tive winds, caueed torrential rains and 97
lives were lost in the resulting floods.
The greatest at-sea disaster occurred in the
South China Sea when Typhoon Flossie sank
two timber freighters with the loss of 44
lives in late October.

TABLE 4-4.

PACIFICAREA

TROPICALCYCLONEFORMATION

NUMBER
OF

ALERT
YEAR sYsTErls

‘%
1972 41
1973 26
1974 35
1975 34

JF
1975 1 0

ALERTSYSTEMS
UHICHBECAME
NUMBERED

TROPICALCYCLONES

29
22
30
25

ALERTSU!MARY

TOTAL
NUMBERED
TROPICAL
CYCLONES

MONTHLYDISTRIBUTION
MAMJJ
02103

32
23
36
25

A
6

DEVELOPMEN
RATE

71%
85%
86%

74%

SOND
7752

U



b. . NORTH INDIAN OCEAN

The JTWC area of responsibility was
expanded in July 1975 to include the entire
area north of the equator between the Malay
Peninsula and 62E.

Table 4-5 presents statistical data
on the frequency of North Indian Ocean
cyclones by month and year. NSy 1975 was
an active month, with one cyclone in the
Bay of Bengal and another in the Arabian
Sea. Aside from this early spurt of
activity the season for the North Indian
Ocean was climatolegically normal.

There were two cyclones in the
Arabian Sea during the 1975 season. One
occurred in May during the transition from
the northeast to the southwest monsoon.
Tropical Cyclone 24-75 formed just off the
southwest tip of the Indian subcontinent.
3X tracked northwest and dissipated over
water about 300 nm southeast of Oman.
Tropical Cyclone 28-75 formed in late
October, during the transition to the north-
east monsoon. The storm tracked west and
then veered northeast to make landfall on
the northwest coast of India, with winds
estimated at 65 kt.

Four tropical cyclones were recorded
for the Bay of Bengal during the 1975 sea-
son. Of these, two stmck the central
Burma coast. Tropical Cyclone 04-75 formed
150 nm north of Sumatra and described a
smoothly recurving track to central Burma,
making landfall with surface winds under

34 kt. Tropical Cyclone 25-75 organized in
the Andaman Sea. The storm initially
tracked northwest, later recurving into
central Burma with typhoon force winds.
The system caused widespread damage and took
approximately 80 lives.

Tropical Cyclone 29-75 formed in the
south central Bay, and maintained an initial
west-northwest track. The storm then
curved to the northeast, passing within 50
nm of the east coast of India. The track
continued northeast until the system went
ashore east of Dacca on 12 November.
Tropical Cyclone 33-75 formed in late
November and described an erratic track in
the southwest portion of the Bay. The storm
dissipated over water on 1 December.

c. CENTRAL NORTH PACIFIC

During the 1975 season there were no
tropical cyclones reported in the Central
North Pacific. No detailed study has yet
been conducted to ascertain possible
causes for such inactivity, however two
environmental anomolies were noted. The
first was the slightly depressed sea
surface temperature that prevailed over
this area during most of the season.
Secondly, the upper atmospheric westerly
flow extended unusually far to the south.
The resulting vertical shear tended to
inhibit tropical cyclone development.
Table 4-6 summarizes frequency of Central “
Pacific tropical cyclones by month and
year.

TABLE 4-5. FREQUENCY OF NORTH INDIAN OCEAN CYCLONES BY MONTE!
AND YEAR.

I 1971 0 0 0 0 0 0 0 0- 0 1 1 0 2

1972 0 0 0 1 0 0 0 0 2 0 1 0 4

1973 0 0 0 0 0 0 0 0 0 1 2 1 4

1974 0 0 0 0 0 0 0 0 0 0 1 0 1

1975 1 0 0 0 20 0 0 0 1 2 0 6

AVaG** 0.1 ● ** 0.1 0.3 0.7 0.7 0.6 0.4 0.5 1.0 1.1 0.5 5.7

*1971-1974 REPRESENT BAY OF BENGAL CYCLONES ONLY
**1877-1960 AVERAGE (~~~~G ~~ s~) ~~~
WORLDWIDE CLIMATIC GUIDE TO TROPICAL STORHS AT SEA
(H.L. CRUNCHER AND R. G. QUAYLE)
***LESS T= Q.Q5 pER MON~

lz



TABLE 4-6. FREQUENCY OF CENTRAL PACIFIC STORNS BY MONTH AND
YEAR. (NukiBERsIN PARENTHESIS INDICATE STORMS
REACHING HURRICANE INTENSITY)

JAN- NOV-
JUN JUL AUG SEP OCT DEC

1966 0 0 2 (1) o 0 0

1967 0 0 0 0 1 0

1968 0 0 2 0 0 0

1969 0 0 0 0 0 0

1970 0 0 1 0 0 0

1971 0 1 (1) 1 0 0 0

1972 0 0 3 (1) 1 0 0

1973 0 1 (1) o 0 0 0

1974 0 0 2 (1) o 0 0

1975
1°

0 0 0 0 0

!

AVERAGE o .2 (.2) 1.1 (.3) .1 .1 0

D

TABLE 4-7. SUMMANYOF JTWC WARNINGS1959-1975.

WSSTSRN NORTN CSNTRAL
NORTH PACIFIC INDIANOCEAN NORTH PACIFIC

.
AVERAGE AVRRAGE AVERAGE

1975 1959-1974 ~ 1971-1974* 1975 1970-1974

TOTAL NUM8ER
OF WARNINGS 435 696 51 20 0 39

CALENDARDAYS OF WARNINGS llo 145 33 12 0 X2

NUM!3EROFWARNINGDAYS
WITH TWO CYCLONES 18 50 4 0 0 1

NUMBEROF WARNINGDAYS
WITH THREE OR MORE CYCLONES 03.0 0 0 0 0

TROPICALDEPRESSIONS 5 5 -- -. 0 1

TROPiCALSTORMS 6 11 -- -- 0 1

TYPHOONS/HURRICANES 14 19 -- -. 0 1

1,0.TROPICALCYCLONES -- -- 6 3 -- --

TOTALTROPICAL CYCLONES 25 41 6 3 0 3

●EAY OF BENGALONLY (DOESNOT INCLUDEARABIANSSA)
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3. INDIVIDUAL TYPHOONS
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LOLA

“Inmid-January, the monsoon trough,
normally located south of 5N during this
time of year, moved northward. A circula-
tion was first detected in the trough on
18 January approximately 400 nm south of
Gtiam. Over the next five days this tropi-
cal disturbance was to develop into
Typhoon Lola. Lola was distinguished by
being only the ninth typhoon in the month
of January since 1945.

From its origin, the circulation
tracked west-northwest as it intensified to
tropical storm strength on 22 January. At
that time Lola was 75 nm east of the Palau
Islands with northwesterly winds of 35 kt
observed on Koror. Wind, rain, and high
seas from Lola lashed the Palau Islands for
the next 24 hr as the storm moved through.
Major damage to agriculture occurred on the
northernmost island of Kayangel, with
banana, papaya, coconut, and taro crops
nearly totally destroyed.

From the Palau Islands, Lola tracked
weet under the steering influence of
strong 500 mb ridging to the north. With
UPPer-leVel outflow restricted in the
eastern semicircle by strong ridging to
the east, Lola developed to minimal typhoon
strength late on the 23rd. Aircraft

reconnaissance repotis on the 24th indica-
ted the typhoon’s central pressure had
reached its minimum of 976 mb (Fig. 4-l).

Typhoon Lola struck the central
Philippines ‘ sugar producing provinces near
peak intensity on the afternoon of the
24th. At least 30 persons were reported
killed by landslides and flying debris,
with more than 300 houses in the coastal
town of Tandog destroyed by the storm
surge.

Lola decreased to tropical storm
strength while crossing the Philippines and
entered the South China Sea. The storm
then pursued a west-northwest track as the
500 mb ridge receded eastward. Lola
regenerated to a peak intensity of 50 kt on
the morning of the 26th. BY the following
morning, a cold frontal surge from Asia
pushed into the South China Sea, weakening
the circulation significantly. The remains
of Lola moved southward in response to the
building high pressure to the north. The
final warning was issued on the 28th, when
satellite data indicated that the upper-
level anticyclone had sheared off, and the
remains of the surface circulation had
drifted southward.

FIGURE 4-1. Tgphoon Lots neat peak Lnten-
Ai.tg90 nm eaht o~ not.thc)utMindanao,
24 Januany 1975, O056Z. (NOAA-4 ~ma9~Y)
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NINA

As Tropical Storm Mamie dissipated and
drifted toward Korea, the monsoon trough
migrated northward leaving a well-defined
trough line extending southeastward from
the remains of Mamie into the Philippine
Sea. A tropical disturbance spawned in
this trough near 20N 137E on 29 July and
rapidly developed into Typhoon Nina, one
of the most destructive storms of the 1975
season.

After initial detection by satellite
and classification as a tropical distur-
bance, T.D. 04 moved southwestward for
approximately 36 hr as surface and upper-
alr circulations became organized and
vertically aligned. By 1200Z on.the 31st
the system slowed, intensified rapidly to
tropical storm strength, and began turning
to the northwest (Fig. 4-2). As the storm
made this turn, it responded to mid-
tropospheric steering flow and accelerated
along the equatorward periphery of the
500 mb subtropical ridge. Continued
building of the subtropical ridge to the
west forced Nina to take a west-north-
westerly track toward,Taiwan just prior to
reaching typhoon intensity on 1 August.

Nina underwent explosive deepening
late on 1 “August. Aircraft reconnaissance
data indicated a 63 mb drop in sea level
pressure at the typhoon center between the
1st at 1437Z and the 2nd at 08302, with
maximum surface winds increasing from 65

FIGURE 4-2. Nina achieving .@Lopicat &toam
~2aength in the Ph.ifippineSea 675 nm eab.t-
nozthetit o~ J4andl.a,31 Ju.Ly1975, 2356Z.
(OMSPimagafiyl

kt to 130 kt during that period. An over-
head pass by a DMSP satellite gave a
particularly striking view of the typhoon
as it was undergoing rapid deepening
(Fig. 4-3). A peak intensity of 135 kt
was attained on the 2nd at 12002,
approxtiately 200 nm east of Taiwan. The
typhoon slowly decreased in intensity
while approaching the island, making land-
fall near the coastal city of Hualien on
the 3rd at 03002 with maximum surface
winds of 100 kt.

Much of the typhoon’s strength was
lost as it battered across Taiwan’s central
mountain range, fortunately sparing the
most populous areas from the more intense
winds near the eye. Nevertheless, Nina’s
trek across Taiwan reportedly left 25
people dead, 4 missing and 168 injured.
It was also reported that over 3,000 homes
were at least partially collapsed, 39
fishing boats were sunk, and a 16,000 ton
Korean freighter, THE SUN STAR, was
capsized near Koahsiung harbor. Damage
from flooding and landslides was wide-
spread.

Nina entered the Formosa Straits with
minimal typhoon strength, and weakened to
approximately 60 kt before striking the
China mainland on the 3rd at 1500Z. Nina
moved inland and lost tropical cyclone
characteristics on the 4th of August.

iIGURE 4-3. lli.trzc~ovehhead photograph
Lt.t.titiating concentic wa.t-2cLoudb 06
Tgphoon Nina duting ~xp~oAivc dceptting
235 nm bou.th 06 Okinawa, 2 Augti.t 1975,
03322. (UMSP imagezgl
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The third typhoon of the season, Ora,
was small and short lived. Ora first
appeared as a weak circulation in the near
equatorial trough (drawn north by the
influence of Typhoon Nina and T.D. 05)
during the evening of the 8th. During the
next 30 hr, this weak circulation moved
northwestward at 6 kt showing little
intensification.

on the morning of the 10th, a rapidly
moving upper-level trough in the mid-
latitude westerlies was located to the
northwest of the circulation. This trough
provided a highly efficient high altitude’
outflow channel which allowed Ora to grow
from a tropical depression (Fig. 4-4) into
a typhoon within 30 hr. As this trough
moved quickly toward the east, Ora
responded with a north-northeastward move-
ment. When Ora’s eye passed over fiyako
Jima at 06002 on the llth, (Fig. 4-5) the
weather station recorded 5 kt surface winds
and a minimum pressure of 976 mb.
Simultaneously, a ship (JL 11) 120 nm to
the east reported 55 kt sustained winds.

ORA

At 07492 on the llth, 50 kt gusts were
recorded at Kadena AB, Okinawa, 150 nm
northeast of Ora. As the trough passed to
the east, the subtropical high over central
China built rapidly eastward and Ora shifted
northwestward and accelerated to 15 kt. By
the morning of the 12th, Ora had turned
westward at 13 kt until landfall was made
on the 12th at 08002 near Yung-chia on the
central China coast.

From 00002 on the llth, until striking
the China coast, Ora maintained typhoon
strength winds of 65 kt. A surface high
pressure cell moving eastward from the sea
of Japan into the North Pacific, rendered
Ora a highly asymmetric storm with 30 kt
winds extending 300 nm to the northeast
and only 150 nm to the southwest. Although
little destruction was directly attributed
to Ora, monsoon

Philippines and
and landslides.
T.ocloban,Leyte
leaving 15 dead

rains were spawned over the
caused widespread flooding
Choppy waters near
capsized a crowded motorboat
and 30 missing.

FIGURE 4-5. TfiopicatSXO?LIII#ha 60 nm 4outh
o~ M.iyakoJima ju.btptiok to xeaching
typhoon in.tetii..ty,11 Augu4t 1975, 00152.
[UMSP .imag.zzyt

FIGURE 4-4. #ka a.ttai.tingXJLopicat. b~08m
-hrten~.itg 190 nm ~ou.tho~ Miyako Jima with
Upptfi .tILvd though .iO the uJt?bt, 10 Augubt
1975, 0033Z. (UMSP Lmagezg)
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PHYLLIS

Since early August, the monsoonal
trough had extended from the remains of
Typhoon Nina in central China to an area
west of Guam. A nuinberof surface
circulations appeared in this trough as
early as the 8th of August, but it was not
until the morning of the llth that Phyllis
first appeared as a tropical disturbance
some 380 nm west-southwest of Guam.

The first warning on what was to become
the fourth typhoon of 1975, was issued on
the morning of the 12th. Aircraft recon-
naissance located T.D. 07 395 nm
west-southwest of Guam with center winds
of 30 kt. At 06002 on the 12th, the
depression was upgraded to a 35 kt tropical
storm. Aircraft reported multiple surface
centers and a weak and diffuse 700 mb
center.

Initially, the upper-level anticyclone
was located 110 nm west of the eurface
center. However, by the morning of the
13th the upper and lower levels had become
vertical. On the 13th at 08332, aircraft
reported a closed wall cloud with an eye
313nm in diameter. A Russian research
vessel (EREC), reported surface winds of
60 kt 60 nm west-eouthwest of Phyllis at
12002 on the 13th; thus, phyllis was
~;9~ded to typhoon with maximum winds of

.

By the 13th the mid-tropospheric ridge
over China began to weaken while the ridge
east of Japan intensified. Twenty-four

hours later, Phyllis’ forward speed had
increased to 18 kt (Fig. 4-6). The
typhoon attained a maximum intensity of
120 kt on the 14th at 18002 after aircraft
had recorded a minimum sea level pressure
of 920 mb at 15052 (Fig. 4-7). By the
15th, Phyllis’ movement had slowed to 7 kt,
and had become northwestward as the mid-
tropospheric ridge built westward across
Japan.

After turning to the northwest, Phyllis
once again accelerated, and by the after-
noon of the 16th, was located 165 nm
southeast of the Japanese Island of
Shikoku. As Phyllis approached Japan,
Shimizu (WMO station 47898, elev 99 ft),
recorded sustained surface winds of 77 kt
on the 16th at 18002 and a minimum pressure
of 970 mb at 23002. Murotomisski (WMO sta-
tion 47899, elev 606 ft), recorded
sustained surface winds of 73 kt at 20002
on the 16th. Phyllis, with 80 kt
sustained winds, made landfall during the
morning of the 17th near the southwestern
edge of Shikoku.

In her wake Phyllis left extensive
damage and loss of life. On Shikoku alone
there were at least 60 dead, 146 injured,
and 12 missing due to the combination of
heavy rains, flooding and numerous land-
slides. At least 489 houses were reported
collapsed, 577 damaged, 58 washed away and
thousands inundated. Phyllis passed 20 nm
to the west of Iwakuni MCAS which reported
maximum gusts of 38 kt.

FIGURE 4-6. Typhoon Ph@td in tkt
PhdLipp.inc Sea with 90 k% .in2enbi.ty,
13 Auguht 1975, 23202. [OMSP irniZ9efiY)

FIGURE 4-7. Tgphoon PhyUi~ neah peak
in.tenbtiy 230 nm webt o{ Iwo Jima,
14 Augtiz 1975, 23022. (OMSp ima9cmYl
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RITA

The third typhoon in August, Rita,
made landfall in Japan closely following
the wake of Typhoon Phyllis. Due to heavy
rains brought by Rita, the storm proved to
be the most damaging to affect the
northern Japanese islands since 1965.

The typhoon’s birth can be traced to
the development of a monsoon depression
some 180 nm southeast of Okinawa on the
18th. Drifting first east then westward,
Rita began to gain strength as aircraft
reconnaissance reports verified storm force
winds in the circulation on the following
day. Due to a weakening subtropical high
cell east of Japan, heights began to fall
north of Rita. In response, the storm
reversed track to an easterly direction a
few miles off the northern tip of Okinawa.
A minimum pressure of 983.4 mb was
registered at Kadena Air Base on the 20th
at 0620z although winds were comparatively
light with a peak gust of 37 kt from the
northwest recorded at 0514Z.

An approaching short wave over
Manchuria began to draw Rita on a more
northward course late on the 20th (Fig. 4-
8) . By the afternoon of the 21st, typhoon
force winds were reached and Rita’s circu-
lation had grown significantly in size.
Due to the building pressure gradient
associated with the high cell east of
Japan, gale force winds extended some 300
nm in the typhoon’s eastern semicircle. As
the short wave continued to approach the
typhoon, Rita accelerated gradually in a
north-northeasterly direction, making land-

FIGURE 4-9. Indfiafied photograph 06 Tgphoon
Rda ju~t PZ..LOR to &and6at.t .Ln Japan,
22 Augtit 1975, 1843Z. [NOAA-4 ~rna9ChY)

fall 30 nm west of Osaka late on the 22nd
(Fig. 4-9). Prior to landfall, Rita’s 40-
60 nm diameter eye passed over Murotomisaki
(WMO station 47899, elev 606 ft), Shikoku.
The station experienced a pressure reading
of 966.3 mb at 1200Z and sustained surface
winds of 80 kt.

Quickly crossing central Honshu, Rita
veered slightly and accelerated to speeds
of 30-35 kt ahead of an advancing cold
front in the Sea of Japan. First tracking
along the western coast, Rita ,crossedthe
northern portion of Eons~u, finally
emerging back into the Pacific on a
northeasterly heading. Strong gusty winds
occurred along the exposed southern coast
of Honshu between the I(iiand Boso
peninsulas. Southerly winds gusting near
55 kt were recorded at Yokota Air Base
between 0300z and 0400Z on the 23rd.

Merging with the frontal zone south of
Eokkaido, Rita continued to track north-
eastward as an extratropical low.
Torrential rains swept Hokkaido with amounts
totaling near 8.2 inches in 24 hr. Land-
slides and flash flooding as a result of
the rains were respcmsible for extensive
crop and property damage with farmlands
inundated and 36,000 houses flooded
throughout Japan. At least 26 deaths were
attributed to the typhoon. Newspaper
reports indicate that it was the worst
flooding in 10 years for Hokkaido. Several
mSjOr rivers on the island overflowed their
banks leaving towns marooned and isolated.

FIGURE 4-8. Rita ab a 60 k.ttiopieat b.totm
1.90 nm nozthaa~t 06 Okinawa, 20 Aug~* 1975,
22532. (OMSP imagetg]
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TESS

Satellite data
August first showed
features indicative
nattern. Diveraent

on the evening of 31
preliminary upper-level
of a formative outflow
flow on the southern

;ide of the persistent tropical upper
tropospheric trough (TUTT) was enhancing
the tropical cyclone formation process and
a closed surface circulation was analyzed
in the same area the following morning,
600 nm east-northeast of Saipen. fid-

tropospheric ridging from Japan to the
Dateline initially caused Tess’ embrYo to
drift west-southwest. AS this ridge
weakened, the system began tracking west-
northwest, developing slowly. As the TUTT
migrated toward the north, an anticyclone
was established over the surface circula-
tion, which-was now located 280 nm east of
Pagan Island in the northern Mariana
Islands.

The first warning on Tess was issued
on the morning of 2 September after recon-
naissance aircraft and satellite data
indicated rapid development. Tess was
upgraded to a typhoon on the 3rd at 1200z
when reconnaissance aircraft reported
surface winds of 75 kt approximately 250 nm
west of the Maug Islands. The typhoon was
now moving in a more northerly direction
toward a weakness in the collapsing mid-

FIGURE 4-10. Typhoon Ts6b 620 nm nokth-
nohtheabt o{ Guam. TJLopLcaZ Vqm?-bb.ton 11,
which developed into Tfiopica.t S.team V.LoLa,
can bc bean uppfiorimate-!y 850 nm to -the
hou.thwe..bt 04 TtiA, 4 Sep$embex 1975, 23172.
[NOAA-4 imagfzzql

tropospheric ridge to the north. Thirty
hours later on the 4th at 1800Z, Tess
reached a minimum central pressure of
945 mb and maximum sustained surface winds
of 95 kt.

Tropical Storm Viola had formed
approximately 1200 nm southwest of Tess on
the 4th and subsequently moved within
900 nm of Tess before dissipating on the
7th (Fig. 4-10). Violass presence helps
explain Tess’ reduced speed of movement and
irregular track during this period. On the
7th at OOOOZ, the SS OREGON reported
estimated surface winds of 65 kt while 60
nm east-southeast of the storm’s center
(Fig. 4-11). Tess maintained typhoon
intensity until the 8th at 1800Z, when it
moved into a hostile environment of colder
water and began interacting with an
approaching frontal system. Satellite data
indicated that the typhoon was becoming
extratropical, and by the morning of the
10th Tess had merged into the frontal
system.

The entire life time of Tess was spent
between 153E and 145E, an area of the
westerm North Pacific having few populated
islands. This system did little if any
damage during its ten claylifespan.

FIGURE 4-11. Tgphoon TehA 265 nm t?a&.t-
nolthaabt 06 Ch.ich-i Jima, 1 Sep.tembea 1975,
22272. (VMSP .Lmaguy)
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WINWIE

Winnie was first detected by satellite
on 5 September as a weak tropical distur-
bance approximately 300 nm northwest of
Wake Island. At this time Typhoon Tess was
approximately 900 nm to the northwest’of
Winnie with a surface trough extending
southeastward to Wake Island. The combina-
tion of surface troughing and a favorable
upper air pattern allowed this disturbance
to develop. The first warning was issued
early on the morning of the 9th based on
satellite data.

From her initial detection as a
disturbance, Winnie moved slowly north-
northeastward, attaining minimal tropical
storm intensity at 21OOZ on the 8th. The
storm was now 400 nm north-northwest of
Wake Island and posed no significant
threat to any inhabited islands. However,
as reported by the Pacific Stars and
Stripes, Winnie did represent a threat to
sh~pplng and in fact sank a 44 ft sailboat,
THE FLATBUSH MAN, on a pleasure cruise
from Marcus Island to Hawaii. The four
people aboard were adrift for 13 days in a
iubber raft until 21 September when a

Russian whaling vessel picked them up.

From the time of initial tropical
storm strength until 12002 on the llth,
Winnie was steered on a northerly course by
the combination of a sharp mid-tropospheric
trough to the west and a blocking ridge to
the east. A 200 mb trough extending to the
west of Winnie inhibited development past
minimal typhoon strength with typhoon force
winds persisting only for a 24 hr period
from 18002 on the 9th to 18002 on the 10tb
(Fig. 4-12). A Japanese ship (JEEU),
located approximately 35 nm north of
Winnie, reported sustained winds of 65 kt
at 18002 on the 9th.

Approaching a frontal system near 35N,
Winnie came under stronger steering flow,
accelerated to near 20 kt, and began to
we*en. A short wave trough moving through
the long wave ridge diminished its ampli-
tude and Winnie assumed a more
northeasterly track while continuing to
accelerate. By 00002 on the 12th, Winnie
was absorbed into the frontal system and
became an extratropical systan with maximum
winds of 30 kt.

FIGURE 4-12. TqphoonIU.inn-ie 650 nm notih-
IIW&Wbx o~Wakt 1~.tand, 9 SepXembti 1975,

. [OMSP Zmagtmg)
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ALICE

On 11 September, the TUTT extended
westward across the western North Pacific
into the South China Sea with several
cyclonic cells apparent along the trough
axis. On the morning of the 12th, a
tropical disturbance was identified on
satellite data to the south of the TUTT,
near 12N 148E. Outflow weakened over the
disturbance as the TIJTTmoved to the
northwest rendering upper-level divergence
insufficient to induce a surface vortex
and stimulate further development. The
anticyclone drifted westward with little
apparent change until the 15th, when it
moved over a small vortex in the monsoon
trough near 13N 131E. As this upper-
level anticyclone became vertically
aligned over the surface cyclone, the
system underwent rapid tropical cyclone
development.

This system became Tropical Storm Alice
on the afternoon of the 16th and intensified
to typhoon strength within 24 hr (Fig. 4-
13). On the 17th at 1430Z, aircraft recon-
naissance data indicated a 32 mb drop in
central pressure during the previous 21 hr,
and maximum flight level winds of 105 kt
were recorded on this eye penetration.

Reduced inflow resulting from the develop-
ment of Typhoon Betty (1200 nm to the east)
inhibited further development as Alice
approached central Luzon. At 20002 on the
17tb the typhoon made landfall near
Casiguran, Luzon with maximum surface winds
of 75 kt.

Alice passed Luzon near 16N, and
entered the South China Sea at 04002 on the
18th with surface winds of 65 kt (Fig. 4-
14). Wallace Air Station reported winds of
40 kt with gusts to 60 kt at 0129z and a
peak gust of 42 kt was recorded at Baguio
at 04322. No significant damage was
reported during the Luzon crossing.

Alice continued to a west-northwest
track across the South China Sea in response
to moderate steering flow along the southern
periphery of the 500 mb subtropical ridge.
Maximum surface winds decreased to 60 kt
at 12002 on tbe 18th and Alice maintained
that intensity until just prior to striking
the Hainan coast at 18002 on the 19th.
Alice was still well-organized as she
entered the Gulf of Tonkin with 50 kt winds,
but weakened rapidly thereafter end
dissipated upon moving inland over North
Vietman.

FIGURE 4-14. Typhoon ALi.ce m.tezing the
South China Sea a@h tivetbing ca.tJLa-f
Luzon, Ig Septcmbtz 1975, 04~lZ. [o~p
irnagtig1

FIGL7F.S4-13. Alice aA a 55 k.ttiopical
btoam 90 nm eti.t-noafhea6.t04 Catanduane4
l~land, 16 Septembti 1975, 22052. (OMSP
.imagemgl
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BETTY

As Typhoon Alice approached the
Philippine Islands on the 16th of
September, another tropical circulation was
detected in the monsoonal trough some 200
nn south of Guam. Moving northward at
nearly 20 kt, this disturbance passed
within 50 nm of Guam early on the 17th. By
the afternoon of the 17th the circulation,
now T.D. 14, turned sharply to the west as
it approached the southern periphery of the
subtropical ridge. T.D. 14 attained
tropical storm intensity on the morning of
the 18th while moving westward at 12 k’t.

The subtropical ridge to the west of
T.S. Betty was weakened by a series of
middle tropospheric short wave troughs.
This produced weak steering currents for the
storm and the westward movercentslowed to
5 kt. BY the 19th the subtropical ridge,
influenced by Typhoon Alice, intensified and

receded to the north. In response, Betty
began moving northwestward and accelerated
tO 13 kt.

On the 19th, as a weak upper tropos-
pheric trough to the west deepened, and
created a highly efficient outflow channel
to the mid–latitude westerlies, Betty began
to intensify (Fig. 4-15). By the 20th,
Alice had weakened, allowing the subtrop-
ical ridge northwest of Betty to build
southward. Betty again responded by
moving westward. At 02302 on the 22nd,
Typhoon Betty attained a maximum intensity
of 95 kt as reconnaissance aircraft
recorded a minimum sea-level pressure of
944 mb. The outflow channel to the north
(evident on the 19th) was severed by the
21st (Fig. 4-16), but by then Betty had
established an outflow channel to the
upper tropospheric monsoon easterlies to
the south; thus, Betty continued to
intensify until the 22n&.

FIGURE 4-16. Typhoon 8cZty ah bht headA
Xoaaxd TaLtung, Taiwan 400 nm to the UJ~b.t,
21 Scptcmbcz 1975, 0315Z. (UM-SP Zmagezgl

.
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At 1200Z on
140 nm northeast

the 21st, a ship located
of the storm estimateil

WilldSat 55 kt and SSdS of 27 ft. The
22 September 00002 rawinsonde at
Isbigakishima (110 nm NNE of Betty) showed
70 kt winds from the 3,000 ft through the
18,000 ft level.

The typhoon, when some 120 nm from
Taiwan, was placed under constant
surveillance by the radar at Hualien,
Taiwan (Fig. 4-17). Figures 4-17a and
4-17b enable comparison of the microwave
(radar) presentation end the visible
(satellite) presentation. Upon reaching
Taiwan, Betty began to weaken. The
typhoon’s track became west-northwestward
as the storm interacted with a lee-side
trough created by the high mountain ranges
on Taiwan. Packing winds near 80 kt,

Betty
15 nm

crossed into southern Taiwan about
north of Taitung. Unofficial reports

indicated 12 dead, scores injured, ana
hundreds homeless in the typhoon’s wake.
Nearly a thousand tourists were stranded as
mud slides covered highways. In addition,
more than 200 homes were leveled and
hundreds of others damaged.

After crossing the mountains of
southern Taiwan, the storm’s track became
west-southwestward. Weakened by the
rUgged terrain, Betty entered the Taiwan
Strait as a minimal typhoon. It continued
to weaken and crossed the Chinese coast on
the evening of the 23rd with 50 kt winds.
By the 24th, Betty had degenerated into a
low pressure area some 100 nm north of
Hong Kong.

FIGIJNE4-17. Radaz pauen.tation oijTgphoon
13titiqnea.hpeak .ktetiity home 335 ti eaA.t
04 Ta..itung, 22 Sep.temba 1975, 0200z.
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CORA

Weak troughing in the low level
easterlies spawned a disturbance near 10N
142E on the morning of 29 September, as
indicated by satellite and synoptic data.
This disturbance drifted west-northwest for
the next several days; on 1 October, air-
craft reconnaissance reported surface winds
of 30 kt.

For the next 24 hr, the 700 mb center
was displaced as much as 25 nm to the
northwest of the large and diffuse surface
center. This center had a diameter as
large as 80 nm with weak temperature and
pressure gradients, and correspondingly
light winds. From initial detection until
the evening of the 3rd, development of a
good outflow channel to the west and
northwest was restricted by an upper tro-
pospheric trough to the west. Despite this
lack of outflow, the storm continued to
develop. Cora was upgraded to typhoon
strength on the 3rd when aircraft recon-
naissance reported 70 kt surface winds and
a closed wall cloud. The system continued
to lack good vertical structure through the
evening of the 3rd when the 700 mb center
was still displaced east of the surface
center.

For the first 48 hr, Cora was situated
between two large high pressure celle and
moved toward the northwest at 13 kt. On
the 3rd, the high pressure cell north of
Taiwan began to weaken rapidly and
collapsed. Strong ridging was now building
to the east of Cora. At this time (Fig. 4- ‘

FIGURE 4-18. Coha jub$ p)L~oJL ~0 d~tin~ng

tgphoon iflZUIAi~y 255 nm Aouth-Aou.ihaabt
o~ Okinawa, 3 Oc.tobix 1975, o’z54z.
[DM.SP.Lmage~gl

18), Cora began to slow down prior to a
gradual recurvature near 25N.

As Cora passed 100 nm to the east of
Okinawa on the morning of the 4th, Kadena
AB recorded a peak gust of 31 kt. The
system now began a gradual acceleration as
it entered an area of strong westerlies to
the northeast of the high pressure cell.
That evening Cora attained a minimum cen-
tral pressure of 943 mb and maximum

sustained surface winds of 105 kt (Fig. 4-
19). Both satellite and synoptic data
indicated excellent outflow in all quad-
rants except the northwest where a minor
trough was still restricting the outflow.

By-the morning of the 5th, satellite
aad synoptic data indicated that the pri-
mary upper-level outflow was now confined
to the north-northeast. Although Cora was
in an area of strong vertical shear,
typhoon strength winds were still maintained
for the next 24 hr. Moving to the
northeast at 30 kt, the typhoon continued
to come into increasingly strong westerly
steering flow. Cora passed 120 nm south-
southeast of Tokyo on the evening of the
5th.

Satellite data on the 6th indicated
that there wae very little upper-level
outflow, but an apparent low-level circula-
tion was still visible. The remains of Cora
were now moving to the east at 40 kt as an
extratropical system with surface winds of
55 kt.

FIGURE 4-19. Typhoon Coza naat 95 k.t115 nm

- eabt o~ Kadena AB, Okinawa, 4 Oc.tobc& 1975,
02362. [OWP .imagczyl
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ELSIE

By the 6th of October, the monsoonal
trough had become quite active and was
oriented east-west along EN from the
philippines to 160E. Typhoon Elsie
developed in this trough with a well-defined
surface circulation located approximately
250 runsouthwest of Guam on the 8th. The
first warning was issued on the morning of
the 9th and Elsie attained typhoon strength
48 hr later. At this point, Elsie began
slowing down as the storm approached the
western extent of the mid-tropospheric
subtropical ridge.

Elsie then underwent explosive deepen-
ing (Fig. 4-20) and aircraft reconnaissance
recorded a 69 mb drop in the central
pressure at the typhoon center between the
102052Z and 1114302 fixes. The maximum
surface winds increased from 65 kt to 135
kt during this period.

As Elsie approached the Bashi Channel,
Basco, in the Bataan Islands (WMO station
98135, elev 184 ft), 40 nm east of Elsie’s
center, reported maximum sustained winds of
65 kt. Elsie continued moving west-north-
west through tbe Bataan Islands on the
12th. AS the sub-tropical ridge then built
westward, Elsie began a more westerly track
into the South China Sea. As the typhoon
entered the South China Sea (Fig. 4-21), it
began to weaken with inflow restricted to
the north by the Asian continent. Still,
the Royal Observatory, Hong Kong, reported
that typhoon Elsie was one of the most
intense typhoons ever to affect Hong Kong
in the month of October. Royal Observa-
tory radar began tracking the storm by late
afternoon on the 13th and Elsie passed 35
nm to the south of Hong Kong on the 14th.
At that time the maximum sustained winds
recorded at Hong Kong were 70 kt with gusts
Up to 118 kt. Fortunately, the maximum
winds occured at a low tide, tius reducing
flooding. Seven ocean going vessels
drifted from their moorings and one small
craft and a fishing junk capsized. The
lowest pressure recorded in Hong Kong was
987.5 mb. There were no fatalities
reported, but 46 people were injured by
flying debris.

After passing south of Hong Kong,
Elsie continued westward, making landfall
on the southern China coast at approximately
15002 on the 14th. Elsie then dissipated
rapidly over the Asian mainland.
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FLOSSIE

The circulation which was to become
Typhoon Flossie was first analyzed 500 nm
west-southwest of Guam on the 00002 surface
analysis of 14 October. This disturbance,
apparently initiated by an upper tropos-
pheric cyclone, then began drifting west.
Its development was somewhat retarded on
the 15th and 16th by the presence of
T.D. 18 420 nm to the north-northeast. On
the 19th the disturbance moved into the
South China Sea after crossing Luzon and
began to intensify.

The first warning was issued on the
morning of the 20th based on satellite and
synoptic data. Early the next morning
reconnaissance aircraft reported a central
pressure of 989 mb and T.D. 19 was upgraded
to Tropical Storm Flossie.

Mid-tropospheric ridging extending
from the central North Pacific to the
northern portion of the South China Sea was
the controlling factor in steering Flossie.
A weakness developed in this ridge during
the next few days, producing extremely
weak steering flow. This caused the storm
to follow an erratic track during .the
period from 2000002 to 2112002 (F19. 4-22).

A container ship, the SS Mayaquez,
reported a pressure of 980 mb and 60 kt

winds on the afternoon of the 21st. At that
time the Mayaquez was 40 nm south-southwest
of the storm center. Flossie was upgraded
to typhoon on the afternoon of the 22nd when
located about 250 nm south of Hong Kong.
Two timber freighters, the Ming Sing and
Kinabalu Satu, sunk between Flossie and the
southern approaches to Hong Kong on the 21st
and 22nd, respectively. Due to the high
seas and typhoon force winds, all rescue
efforts failed and a total of 44 men were
lost. Three survivors were picked up in a

life boat a week later.

Flossie reached a maximum intensity of
70 kt on the evening of the 22nd. By the
23rd, the mid-tropospheric ridging was
reestablished, and Flossie tracked north-
west in the expected climatological direc-
tion for this area and time of year. As
the typhoon approached landfall on the
23rd, its circulation was disrupted in the
northeast quadrant by the terrain and its
intensity began to diminish rapidly.
Flossie made landfall on the afternoon of
the 23rd on the northeast portion of the
Luichow Peninsula (Fig. 4-23). Winds at
that time were down to 50 kt.

Although Typhoon Flossie’s maximum
winds were only 70 kt, the seas generated
in the northern South China Sea remained
a threat to shipping for several days.

FIGURE 4-23. F.2obb&2 juA.t pkiok to making
.tand~akll on luickow Pen.inhula~ome 200 nm
wc~t-bouthWQb.t 0~ ffOn9 K0n9. [ LIMSP
imageq)

FIGURE 4-22. F.LoAb& ab a 45 kt Ztop-icat
htohm approximate-2g225 nm eahf-hou.theabt
06 the pUhUCeL l~tandb, 21 Oc.tobet 1975,

0032Z. [UM.SP Zmagelg)
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IDA

Destined to spend its entire life
cycle at sea, Typhoon Ida was first
observed as a tropical disturbance on the
4th of November, 150 nm northwest of
Ponape. The disturbance initially tracked
westward at 8 kt with dual circulation
centers oriented along a northeast to
southwest axis. The disturbance became a
tropical depression at 0600z on the 6th
and then began moving toward the north
through a weakness in the mid-tropospheric
subtropical ridge. The depression continued
to move north at 4-5 kt for the next 24 hr
while the two circulation centers consoli-
dated into one.

Early on the morning of the 8th, the
depression was upgraded to Tropical Storm
Ida (Fig. 4-24) and it accelerated toward
the northwest at 10 kt. Ida continued to
intensify as the center passed near the
Southern Mariana Islands, with wind gusts
of 32 kt reported on Guam on the 7th. On
the 9th Pagan Island in the Northern
Marianas reported 40 kt winds.

By the 9th, Ida came under the influ-
ence of a deep mid-latitude trough
centered 600 nm to the west and began to
recurve. The storm attained typhoon
intensity (Fig. 4-25) by 18002 on the 9th
and began tracking toward the north-north-
east at an accelerated rate. A minimum
central pressure of 959 mb was observed by
aircraft reconnaissance at 14372 on the
loth. By 00002 on the llth, Ida was moving
toward the north-northeast at 33 kt and had
lost much of her tropical cyclone character-
istics as evidenced by satellite data (Fig.
4-26). Twelve hours later, Ida had
combined with a frontal system and continued
to move rapidly northeastward as an extra-
tropical system.

FIGURE 4-24. Ida jUAX ptioIL to achieving
txopica~ b~OhffI .i.nten~ity255 nm f?UbX-
nol.thaab.t 06 Guam, 7 Novembu 19750 22242.
@MSP imagafig]
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JUNE

The last typhoon of the year was to
become the most intense on record. At
0843Z on 19 November, reconnaissance
aircraft measured a record low 700 mb height
of 1984 m while traversing the eye and
obtained a coincident minimum sea level
pressure (MSLP) of 876 mb (25.87 in) by
dropsonde near the cloud wall. This obser-
vation was the lowest on record, slightly
lower (1 mb) than Typhoons Ida in 1958 and
Nora in 1973. June’s central pressure well
surpasses the lowest Western Hemisphere
reading (892.3 mb) , and that obtained by
aircraft in Hurricane Camille (905 rob).

June had been under frequent surveil-
lance by satellite and aircraft since her
birth in the central Carolines on the 16th.
Initially, the system moved slowly west-

FIGURE 4-27. June at thopical?btokm .in.ten-
bitq 420 nm 4outh-4outhu’cA.t cd Guam,
16 Novembet 1975, 2302Z. [OMSP ima9etY]

ward, becoming quasi-stationary near 6N
143E (445 nm south of Guam), the result of
weak steering flow near the equator (Fig.
4-27).

On the 18th, June began to move north-
ward, perhaps in response to a weakness in
the 500 mb ridge caused by a deep trough
approaching from the west. Simultaneously,
June began to rapidly deepen, her surface
pressure plummeting 52 mb in 11 hr and
90 mb in 24 hr. By the 19th, the winds of
Super Typhoon June had increased to an
estimated 160 kt as the typhoon reached its
lowest pressure, some 230 nm west-southwest
of Guam (Fig. 4-28). As June tracked
north–northwest toward a weakness in the
500 mb ridge, the system reached excep-
tionally large proporations. Sustained

FIGURE 4-28. Supck Typhoon June ncal 160 kt
peak .intcn~itg210 nm webt ad Guam.
L.ighttning ddchazga can ba Aeu UC204A .tht
age o{ the moon.Ligh.t phofogzaph, 19
tiovembe~ 1975. IO02Z. (VMSp ima9eW)
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surface winds of 50 kt or greater extended
200 nm outward from the center.

On the evening of the 19th; June
passed approximately 200 nm to the west of
Guam. More than 3,200 island residents
fled into evacuation centers. There was
severe flooding in low-lying areas, with
several buildings and homes damaged or
destroyed by gale force winds and storm
surge. A peak gust of 70 kt was recorded
at Andersen AFB. Island losses amounted to

an estimated $300,000 with most of the
damage to crops.

Eauripik Atoll in Yap district
suffered severe property and crop damage.
Newspaper reports stated that “sizable

portions” of the island were washed away by
the heavy seas, but that no deaths or
injuries occurred. Flooding and crop
damage were also reported on Woleai Atoll
and on other low-lying islands in Yap
district; however, no casulaties were
reported on any of the islands.

After passing abeam of Guam, Super
Typhoon June turned northwest (Fig. 4-29).
On the 22ndr June began recurving toward the
northeast with maximum winds down to 100 kt.

On the 23rd (Fig. 4-30), the storm began
accelerating rapidly in the strong wester-
lies and its forward speed reached nearly
60 kt. With an influx of cold air, June
became extratropical above 30N, still
possessing winds of typhoon intensity.

FIGURE 4-29. Supez Tgphoon June at 145 kt
heading to the noz,thwe~t awag &aom Guam,
‘?9 Novembet 1975, 234~Z. (DMSp -Lmagezyl

FIGURE 4-30. Junt maintaining 100 kt windb
ab ~he acce.tefca.tu a&tea aecutva.tuae,
22 Novtmbet 1975, 22522. (IMSP .tmagetyl
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FIGURE 4-31. TzopicaL cyctont~ ‘24-75 [Azabian Sfza) and 25-75 [Bag OA Bengatl,
7 May 1975, 03222. T.C. 24-75, n~ah 7S k.t, .Lh borne 450 nm bou.thwt~.t otf

B ombag. T.C. 25-75, neafi k.tb 75 kl p~ak kntenb.i.tg,.ib65 nfthWt?bf 06 the
Bu&ma coabt. [NOAA-4 imagefig)

FIGURE 4-32. ln~aated imagety 06 TJLopica.2 FIGUFU$4-33. Thopicak Cgcl.one 28-75 at
Cyc.2one 28-75 neax 65 kt borne 270 nm weA.t- tO k.t peak &~enbiiy borne 40 nm boutk-
;;;cuwb.t 06 Bombay, 21 Octobm 1975,

(NOAA-4 imagehy)

bou.tkwb$ O( Land{aU on nofcthwebtc%n
India, 22 Oc.tobefi 1975, 0404Z. [NOAA-4
imagtzy]
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5. TROPiCAL CYCLONE CENTER FIX DATA
L

Fix data for 19i!~will be published in
a separate Technical Note. This Tech Note
will include fix data for all storms in the
PACOM area west of 14”OWand north of the
equator. To obtain a copy of this report
write:

-_., -------------. ....
-%.“+,.-.,.-,,..?------,—---

_- -.

Commanding Officer
,/ A P ,,- -A -’”..

..-~’
Fleet Weather Central/JTWC ,,,-
COMNAVMARIANAS BOX 12
FPO San Francisco 96630 ;

‘i

171L>/4xL~ Ad= .I&LL/#.A ~ ‘

hf.d. .,,........-’
“------__..,----------”---’”””- ‘

.....-..— — -- --
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CHAPTER V - SUMMARY OF FORECAST VERIFICATION DATA
1. ANNUAL FORECAST VERIFICATION 2. COMPARISON OF OBJECTIVE TECHNIQUES

a. POSITION FORECAST VERIFICATION a. GENERAL

Forecast positions for the warning,
24-, 48-, and 72-hour forecasts are
verified against the best track. Positions
for storms over land, dissipated or
extratropical are not verified. In addi-
tion to the overall verifications depicted
in Table 5-1, a separate verification for
only Pacific Area typhoons is computed.
This information is listed in Table 5-2,
for comparison with previous years. This
same informati~n is depicted graphically

A- ...__-in Fi ure 5-J.& In the Indian Ocean Area,~
n~~~ fordcasts are available for
verification, and no attempt is made to
segregate storms by intensity. Error
statistics for this area are summarized
in Tab:-~.3 and Figure 53.

b. iNTENSITY FORECAST VSRIFIWTION

Objective techniques have been
verified annually since 1967, however year-
to-year modifications and improvements
prevent any long term comparisons of the
various techniques. The analog technique
provides three movement forecasts, one for
straight moving storms, one for recurving
storms and one combining the tracks of
straight, recurving and other storms that. I

do not meet the criteria as straiqh_t w“~ ‘,

recurving analogs. - Khe analog technique
also provides an intensity forecast for L
each warning position. The dynamic LA-
objective technique employs the steering~,
concept of a point vortex in a smoothed ~
large-scale flow field. An intensity *
forecast scheme is based on statistical
regression equations of analog storms.-

b. DESCRIPTION OF OBJECTIVE TECHNIQUES
Intensity verification statistics

for tropical cyclones attaining typhoon
intensity are depicted in Table 5-4.
Adherance to a standardized pressure-height
versus wind speed relationship and iinproved
satellite analysis techniques have resulted
in a low initial position intensity error
(4 kt) over the past two seasons. This in
turn has contributed to smaller 24-, 48-,

(1) TYFN75-Analog program which
scans history tapes for storms similar
(within a specified acceptance envelope)
to the instant storm. Three 24-, 48-, and
72-hour forecasts are provided. In
addition 24-, 48-, and 72-hour intensity .:..
forecasts are provided.

and 72-hour intensity forecast deviations (2) MORATT 700/500-Steering program
from the JTNC best track. which advects.a point vortex on a pre-

TABLZ 5-1. 1975 JTWC ERW3RSUWWARYFOR TellW13STSRNNORTHPACIFIC

POSIT
ERAOR

20
25

:;
41

%
22
36
21
31
22
22
18
22
27

:;
23
29
27
51
17
38
33

WARNING
RT ANGLz

w8NGS

23

FCST
e

166
78

161
135
--

24 EOUR 48 EOUR
RT ANGLE # FCST RT ANGLZ #

WRNGS ERROR ERRORSRROR ——=

FCST
ERROR

455
--
--
424
--
--
495
433
--
387
--
-.

341
274
S25
--
452
--
333
5s0
--

775
371
--
--

72 HOOR
NT ANGLs #
ERAOR WRNGS——CYCLONE

1. TY LOLA
2. ml 02
3. TS NA141z
4. TY NINA

ERROR

129
--
--

41
--
--

403
280

-.

330
--
--

11
--
--

1
--

12
10
12
11
39

8
12

98
44
38
75
--
92

19
13

290 125 15
-- -- --
-- -- --

299 170 5
-- -- --
32 31 1

16
9

15
4

2;
22
19
30

--5. TD 05
6. m ORA
7. TY PEYLLIS

167
166
132

5
23
18
10

12
10
--

la
--
--
7

14
6

--

12

351 257 19
283 168 14
513 456 2
243 180 22
518 344 2
276 115
209 71 1:

8: TY RITA
1’sSUSAN

1:: TY TEss
TS VIOLA

:+: TY WINNIE
13. TX ALICS
14. TY BETTY
15. Tr CORA
16. ‘2sCalIs

TY ZL81E
;:: !4?018
19. TY FLoSSIE
20. TS GRACE
21. TS BELEN
22. TY IDA
23. TY JUNE
24. TD 24
25. TD 25

ALL FORNCASTS
TYPHOONS ONLY

12
27
15
1s
16
10
11

176
113
203
119
101
123
153
124

1::
142

26
6

1:
22
14

10
10

125
206

1s
26 77

83
230
415

152 17
230 10
257 2
134 17
374 1
176 6
143 14

420
--
330
--
324
156
--

16
19

18
10
25
7

14

91
2;

1%
83 1:
92 20
81

150 1:
81 25
79 1

321
181
374
258
344

13
24
12
17
25
41
9

2
s

--
7

17
--
--

28
6

19
29

1:

408
250

184

2?:
119
128
122

-- --
299 11
190 21
-- --

122 2

421
255

596
286

20
19

16
11

--
--27163 6

25
19

13s
129

301
% 221

288
279

181 194
178 165

450
442

29o 125
300 113

63
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selected analysis or smoothed prognostic track and latest fix position are used.
fields at the designated upper-levels in Rather than linear extrapolation, the actual
six-hour time steps through 72 hours. forecast speed of movement is used.
Utilizing the previous 12-hour history
position, MOHATT computes the 12-hour
forecast error and applies a bias correction

(7) INJAR74-Analog program for
North Indian ocean. Similar to TYFN75,

to the forecast position. except tracks are not segre~ated.

(3) FCST~T-Intensity forecast pro-
gram which utilizes statistical regression
equations to provide 24-, 48-, and 72-hour
forecast intensities.

(4) 12-HR EXTRAPOLATION-A track
through current warning position and 12-hour
old preliminary best track position is
linearly extrapolated to 24 and 48 hours.

{5) HPAC-~ean 24 and 48 hour fore-
cast pos~tions are derived by averaging the
24 and 48 hour positions from the 12-HR
EXTRAPOLATION track and a track based on
climatology.

(6) XT24-Similar to 12-JfREXTRAPOLA-
TION, except 24 hr old preliminary best

c. TFSTING AND RESULTS

It is of interest to compare the
performance of the objective techniques to
each other and to the official forecast as
well. This information is listed in Table
5-5 for Pacific typhoons only and in Table
5-6 for all Pacific forecasts.

In these tables “X-AXIS” refers to the
techniques listed horizontally across the
top, while “Y-AXIS” refers to those listed
vertically. As a matter of explanation,
the example shown in !lable5-5 compares

---, TYFC to.-. In th~’”~ cases available
the average 24 hour vector

q-=~;pk5

T.h?d~;e;~%%$f~
is shown in the lower right.

..;

TABLE 5-2. JTWC ANNUAL AVERAGE POSITION FORECAST
ERROR FOR TROPICAL CYCLONES WHILH
WIND OVER 35 RNOTS

WESTRRN NORTH PACIFIC** INDIAN OCEAN***
24-HR 48-ER 72-ER 24-HR 48-HR—— ——

1950-58 170 --- --- --- ---
1959 ●117 *267 --- --- ---
1960 1-?7 354 --- --- ---
1961 136 274 --- --- ---
1962 144 287 476 --- ---
1963 127 246 374 --- . ---
1964 133 284 429 --- ---
1965 151 303 418 --- ---
1966 136 280 432 --- ---
1967 125 276 4L4 --- ---
1968 105 229 337 --- ---
1969 111 237 349 --- ---
1970 181 272 --- ---
1971 :; 203 308 220 410
1972 116 245 382 193 233
1973 102 193 245 203 305
1974 114 218 351 137 238
1975 129 279 442 145 228
J~v~ I* 7 zaz 336 I ~t. ~q~

●FORECAST POSITIONS NORTH OF 35°N WERE NOT VERIFIED.
**FoR T~H~NS o~y

***1971-1974 ~Es NW ~CL~E ~1~ s=

●
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TABLE 5-3.

TC 04-75
TC 24-75
TC 25-75
TC 28-75
TC 29-75
.TC 33-75

ALL FCSTS

1975 JTWC ERROR SUMNARY FOR THE NORTH INDIAN OCEAN

WARNINGS
POSIT RT ANGLE #
ERROR ERROR WRNGS

179 149 4
58 48 21
33 11 6
32 26 4
50 27 10
98 65 6

61 43 51

24 HOUR 48 310UR
FCST RT ANGLE # FCST RT ANGIJ3 #
ERROR ERROR WRNGS ERROR ERROR WRNGS——

.- -- -- -- -- --
119 83 19 206 136 17
183 131 4 328 305 2
138 96 2 -- -- --
142 78 8 271 133 5
243 187 4 175 5 1

145 99 37 228 144 25

TAELE 5-4. JTWC ANNUAL AVERAGE INTENSITY FORHCAST ERROR

WESTERN NORTH PACIFIC* INDIAN OCEAN* *
WARNING WARNING
POSITION 24-HR 48-ER 72-HR POSITION 24-HR 48-HR—— — ——

1971 7 16 21 24 -- -- --
1972 9 14 20 24 13 15 12
1973 7 16 20 28 15 20
1974 4 11 15 20 : 8 18
1975 4 13 18 7 14 18
fqiL- ;; tL lG

; +: ; y3A%%
AK- b

{ss
.

*FOR TYPHOONS ONLY
/4 I&

**1971-1974 DOES NOT ~CL~E ~~ s~

,.
....
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TABLE 5-5. 1975 OBJECTIVE TECHNIQUES FOR WESTERN NORTH PACIFIC TYPHOONS

A

24-HOUR
JTWC ~ HPAC— E TYFS— TYFR ~ 24E50—

JTWC 221 129
129 0

.--—-—-
XTRP 205 3.30 205 142 ~-—---;-l--; --l

142 12
‘NUM8ER I

142 0 i OF I TECRNIQUE :

51PAC 183 128 182 138 183 135
135 7 135 -3 135 0 L=---–-+---=q

,/ I

TYFC 59 121
,0 Y-AXIS ERROR

57 145 53 121 59 134 n I
~ TECHNIQUE D1FFERb4CE :

,/””
1

134 13 134 -11 132 11 134 0 I~ ERROR
L--::L1

‘?”&%-+%%-”-$’5’30 y@ga14:

—. ——--

T=d~~—.-.--J+9-AM-–—–-+9-AM-—* 2*4~04 144
144 14 143 2 140 5 146 12 144 0 144 0

MR70 144 133 143 148 126 137 37 101 128 149 137 142 144 159

159 26 159 12 145 8 141 40 148 -1 154 12 159 0

MH50 138 133 136 148 119 3.37 37 102 122 151 131 143 137 160

144 11 143 -5 134 -3

138 144
115 13 137 -13 143 0 143 -17 144 0

48-HOUR
JTWC ~ iiPAC TYFS TYFR ~ 30550

— — — — —

JTwc 165 279
279 0

,-——--—-----—-———.
: JTWC-0FF1C2AL. J’3WC SJ8JECT2VE FORSCAST :

XTRP 153 289 153 321
, XTRP-12-HOUR ExTRAPOLATION 1

321 32 321 0
I HPAC+4EAN OF XTRP AND CLIMATCILUGY 1
: TYFC-TYFN75 (9iZIGETED c2.IMO) COM82NE0 :

WAC 133 280 132 288 133 251
,-2W2S.TTF4275+=G mm-ermwwmmmr ,
1 wr~

251 -30 252 -37 251 0
m?lmewrMo*uRvI- I

~MIi70-MOliiTT”’700-448 PROG I
I

TYFC 49 300 47 369 41 249 49 341
, NH50+IOSATT 500-MB PROG I
.——----—-----—---—.-

341 41 341 -28 289 41 341 0

.===.285.-..-.*; 125 243 48 344 154 358

359 74 338 44 2 98 358 0

_~FR 157 289___-.LW&ig ...._129 250 49 341 153 358 .158 300

.$00 11
274.–2J —- .-356 -J.1.6..-.-.% 8....3q.——.— 300- 0

3m70 98 291 97 343 81 249 26 341 91 377 95 299 98 357

357 66 360 18 299 50 521 180 354 -23 354 55 357 0

54R50 96 292 94 344 78 249 26 347 89 381 93 302 95 358 96 356

356 64 358 14 276 27 443 96 357 -24 358 56 355 -3 356 0

~

/

72-HOUR
gmJc ~ ~s ~R Ham 9E2Q

Jlwc 113 442
442 0

‘IYFC 34 472 35 520
520 40 520 0

T6x&.~39
o

TkyR.pl 4:4 35 520 110 538 111 445
572 52 a.a~ o

MR70 57 432 1S 511 57 529 58 454 59 490
504 72 664 153 508 -21 504 50 498 0

4!s50 58 435 17 520 58 534 59 462 58 497 60 488
485 50 531 11 497 -3-2 495 33 484 -13 488 0
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TABLE 5-6. 1975 OBJBCTIVE TECHNIQUES FOR ALL WESTERN NORTH PACIFIC FORECASTS

JlwC

XTRP

HPAC

TYkc

T3zs

TYFR

M1370

?43s50

JTWC XTRP HPAC— — TYFC TYFS— TYFR. MN70— MH50— — —

301 138
138 0

275 137 275 148
148 10 148 0

235 134 234 3.43 235 144
144 10 L44 1 144 0

84 128 82 150 76 13$3 84 143
143 15 143 -7 143 5 143 0

..2A6...&35 232 144 208 139 76 145 246 155
155 20-—- ns5—lF—k5wa-—-* 5a---.-a----- 155 0

258~_.:&.lfl_._ ..::& L~$__lg+. ~4$.._.. 23Y 154 258 147
147 11 -34* --.-~--.tiT47 ....~

182 144 178 156 152 146 49 122 155 163 168 149 182 164
164 21 164 7 153 7 157 36 157 -6 160 11 164 0

174 143 170 157 144 146 49 123 147 165
151 8

160 150 173 165
150 -7 144 -3

174 151
132 9 148 -16 150 0 151 -14 151 0

48-HOUR
JT4?C XTRF HPAC TYFC TYFs—-— — —

JTWC 194 288
288 0

X2’RP 179 294 191 322
333 39 322 0

HFAC 153 287 161 292 163 256
266 -21 257 -34 256 0

TYFc 57 311 62 363 56 251 65 317
344 33 319 -44 279 28 317 0

1/3 S,?L 2%4—2s4
372 80 363 42

d::~s;
343 93

TYFR 46870 FN150— — —

----------- .--- ——---------- --
JTWC-OFFICIAL JTWC SUBJECTIVE FORECAST I
XTBP-12-HOUR EXTRAFOLATION t
KPAC-MSAN OF XTRP AND CLIMATOLOGY I

TYFC-TYFN75 (WEIGHTED CLIMO) COMSINED ~

T~W=J=T~ Q)-ST8AK4HT I
m-w4+=—mz csw5u3%.~eeRvs :
WH70-MOHATT 700-MB PROG I
M3150-MOHATT 500-t4E PROG
------------------------------- J

TYFR 183 297 178 319 156 255 64 321 184 361
—— --Jly- ---

193 294
~_=27r_7T075-’”-3z-i—7——~ o

UH70 119’306 117 344 97 266 32 341 109 391 115 304
358 52 36o 16 313 47

121 355
521 180 351 -40 350 47 355 0

54H50 116 304 ;;; 349 93 267 32 346
349 45

105 394
-2

111 306 116 360
281 14

116 347
413 67 350 -45 351 45 347 -13 347 0

72-HOUR
EC ~T2z !uE8 Uw.Q mo

JTWC 125 450
450 0

TYFC 40 510 47 511
518 7 511 0

‘wss__12AAf&-_+7 511 1,32.564
574 109 641 130 564 0

m 123 465 47 135 435
43S -29 513 1 -=35 0

MH70 71 465 21 543 72 583 74 454 77 551
554 89 700 157 555 -29 552 98 551 0

MR50 71 467 23 547 72 584 74 458 75 547
499 32 530 -17

77 502
502 -82 503 45 499 -48 502 0

\

\
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3. PACIFIC AREA TROPICAL STORM AND DEPRESSION DATA

TRoPIcAL DEPREsSION 02

1200z 23 APR TO 00002 28 APR

wARNING 24 HOUH FoRECAST 46 lfOuR FORECAST
ERRORS ERRORS EMMORS

uST IIIhO PoSIT 91N0 0S1 wIND POSIT
+7

wINO I)ST uINO
5 11.7N llET.7k 40 100

7< H13uR F(JRLCAST
tGRORS

0S1 w I NOPOSIT ~INO POSIT wINU
2318002 11.LINlZ1.ME <0 11. ON 12]. OE 25

POSI 1 WINO
2U ---- -----

1> ---- -----
15 ---- -----
15 ---- -----
-- ---- -----

10 ---- --:. -
5 ---- -----

----

-; ---- :::::

5 ---- -----

15 ---- -----
1s ---- -----
-- ---- -----

--- ---- -----
-- ---- ---Q-

-.. ---- ---.-

--
-.
-.
--

-. -.
. . -.
-. --
-. --
-- . .
-- -.
-- . .
-- --
-. -.
-- . .
.- -.
-- --
-- -.
-. --
. . .-
-- --

--, - --
--
--
--

-- :-
-. -.
-- -.
-- --
-- -.
-. --
. . --
-. -.
-- -.
-. --
-. -.
-- -.
-- -.
.- -.
.- --
-- -.

2400002 11. ON 121.5E <0
<40600Z 11. ON 121.1 E <o
2412002 11. ON 120. fE /0
241do OZ 11. IN 120.3E iO

10. EIN 1211.5E 25
11. oN 120.9E 25
11. ON 1.20.4E 25
--.- ---.- -.

bo 5
12 5
la 5
-- --

5
1: 0

17 5
13 -s

25 -5

23 0
.90

45 0

0
3: 5
+0 5

11.2N 118.7E
11.6N 119.3E
11.4N 118.1E
--.- ---,-

35
35
35
-.

35
30

30
20

30

35
35
--

?l
32
56
. .

46
65
50
43

72

66
~1
-.

-.
--
-.

----
--o-

----

----

---.-
.--.-
---. -
---, -

2500002 11.lN 119. *E <0 11.1)4 120. oE 25
<506002 11*1N 119.’5E ,?0 11.lN 119.7E 20

2512002 11*1N 119. I)E ,?0 11.3N li9.2E 25
251aO02 11.2N lla+*E 25 11.lN llP.6E 20

t60000Z 11.4N 117. ME <5 ll+lN 118.lE 20

2606002 11.7N 117. IE 25 11.7N 116.7E 25
2612002 12.lN 116. *E 25 1<.2N 116.3E 23

261aOOZ 12,5N 116. UE 25 lc.2N 115.3E 25

11.9N 118.4L
11. @N 118.2E

12.7N 117. OE
11.7N 116.7k

..-
--
-.
--
--
--
--
-.
--
--
. .

----
----
----
--, -

---- -
---, -
-----
-----

--
--
. .
.-

11.7N 116.2E
13.lN 114.3E
13.6N 114.2E

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

---- -
---- -
--- ,-
---*-

--
--.- ------
---- ---*-
---- -----
---- ---.-

--
-.
.-
-.

2700002 12.13N 115. rE 25
2706002 13*4N 115. *E

271200Z 14.1 N 115.2E ::

lz.7N 115.7E 25
13*ON 115.lE 25
13.5N 114*9E 25

.- ----
----
--+-

---.-
---.-
---4-

-.
--

,

JUL

TRoPIcAL STORN MAN 1 E

00002 27 JuL TO 0600Z Z?

MEST TRACK sARN1 N6 24 NOUR FoRECAST 4e NOUR FORECAST
ERRORS ERRORS

7i! HOUR FURECAST
EISHORS mRoNs

POS 1 T wINO POSIT wINO OST MIND PnS 1 T 91N0 OST UINO POSIT MINO OST @lNO Posl r uINO US7 UINO

2700002 22. bN 142. *E 30 2<.5N 142.6E 30 13 0 23.lN 141.OE 45 1$3

2706002 23.2N 141.5E 50 22.7N 142.2E 3u +9 O 24. ON 140. OL 4S 135
2712002 23.9N 140. ME 30 2z.8N 141.6E 30 79 0 24.lN 140.2E 45 265

2718002 24.4N 139.YE 30 24. tN 140.2E 30 )6 O 26.6N 137.8E 45 1s4

1!! ---- -----
10 ---- -----

, ---- ---.-

lU ---- -----

. . --- --
-. --
-. --
--- --

----
--o-

----

----

---*-
---, -
---.-
--. ,.

. .
-.
-.
-.

--
-.
--
-.

.-
-.
--

-.
.-
--

2800002 240aN i38.9E 30 2*.9N 139.4E 33 2a 5 26.aN 136.5E 50 1!6
280600Z 25.2N 137.VE 35 23.2N 13a.7E 35 ●3 O ---- ----- ‘- ‘-

?812002 25.6N 136.UE ●O 2a.7N 137*OE 35 12 ‘5 ---- ‘---- ‘- ‘-
2818002 26. ON 135.2E 35 26.ON 135.2E 35 0 0 ---- ----- -- ‘-

2900002 27.lN 133.*E 25 2tJ.5N 133.7E 30 39 5 ---- ‘---- -- ‘-

25 ---- -----
-. ---- ---, -

-- ---- ---o-
. . ---- .--.-

-.
--
.-
. .

-.
-.
----

.-

. .-.
--
--
--

--- --
-- --
-- --
-- -.

-----
--.*-
-----
----- --

-- ---- ---.- -. -- ---- --..- -. . .

TROPICaL OPPRESSION 05

06002 06 AuG TO 00002 07 AuG

BEsT TRACK UARNING 24 HOUR FoRECAST 48 NOUII FENTSCAST 72 HUUR FORtCAST

ERRORS ERROUS ENNORS ERRORS

POS17 uiNO POSIT UINO OST UINO PoSIT MINO O?T M1a POSIT MIM OST UINO Posl t MIND OST UINO

0606002 24.*N 125.5E 30 23.3N 126*SE 30 85 0 ---- ‘---- ‘- ‘- ‘- ‘--- ‘---- ‘- ‘- ‘- ‘--- ‘---- ‘- ‘- ‘-

0612002 25.6N 124.-SE 25 20.lN 124*3E 30 30 ---- ‘--*- ‘- ‘- ‘- ‘--- ‘---- ‘- ‘- ‘- ‘--- ‘---- ~~ ‘- ~~
0618002 26.6N 122.9E 20 27.ON 123.4E 30 36 1: ---- ----- -- ‘- ‘- ‘-*- ‘---- ‘- ‘- ‘- ‘--- ‘---- --

0700002 27*4N 121.*E 20 27.2N 121*SE 20 13 0 ---- ‘--- ‘- ‘- ‘- ‘-*- ‘--*- ‘- ‘-’ ‘- ‘--- ‘--*- ‘- ‘- ‘-



lKOPICAL STORM SUSAN

l?OUZ 26 AuG TO 060 OZ 01 SEP

tiEsT TRACK WARN1 NG 24 HOUR FoRECAST 40 HOUR FoRECAST 72 HOUR FORECAST
EHNORS ERRORSF$lOllU< ERROH3

0S1 WIND PoSIT
-. -- ---- -----
-- -- ---- ---, -

-- -- ---- -----
-. -. ---- ---<.
-. -- ---- -----

87 -2U ---- -----
103 -20 ---- -----

117 -15 ---- -----
249 .1> ---- ---,-

POSIT WINO Posl T NLNO
26i2002 26. JN 153.4E 30 25. ON 153.5E 30
2618002 27. ON J53.2E 30 2>.7N 15.3.3E 30

. .. .. ...
iJ5T WIND

66 0
78 0

W)SIT *INo
--, -. ---m- -e
--.---- ----

tINO 0s1 UINO POSIT MINO
. .

OST””IIINO
-. --
-. --

-- -.
.- --

.- --

-- --
-- ---
-. --
-. --

.- .-
-. -.

.- -.
-. -.

-. --
-- --
-- -.
-- -.

-. --
-. -.

--
--

--
. .

. .
-.

----
----

-----
----- -.

-.
-.
--
-.
--
-.
-.
--
--
-.
-.
. .

270000z ZM.l N 152. ME
2706002 29.4N 152.3E

2712002 30.5N 151. UE

30 Z(.2N lx?.9E
30 2CI.7N 151.9E

30 30.9N ]5?. oE

30
30

30

54 0
47 0

26 0

---- ---, - --
--, - ---, - --
--+- ---*- --

-.
--
-.

-.
-.
-.

--
--
--

--, -
----
--e-

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

290000z 35.2N J53. uE
2906002 33.8N 154. lE
291200z 36.3N 155.3E
2918002 36. 7N 156.3E

3S 3>.ON 152.7E
40 3>.8N 153. *E

●5 30.5N 155. OE
>0 37.7N 156.3E

35
35
35
35

19 0
34 -5

19 -lo
60 -15

38.3N IS6.8E 30

38.7N J57.9E 30
39.2N 159.4E 30
40.4N 163.2E 25

-. --
--
--
--

---a -

-----

---, -

----

--
--
--
--

-.. ----
--*-
----

--

JO -15 38. ?N 162.3E 35
24 5 38.8N 163.3E 45

11 10 3T.7N 163.6E 45
60 15 38.2* 165.5E 45

50 30.9N 157. JE
50 3f.4N 155.2E

*5 3f.2N 159. OE
● O 37.2N 160.2E

1+6 -> *0. ON 16*.OF 30 47J o ---- -----

200 JO ● iJ.eN 169.sF 35 554 5 ---- -----
247 lU ----
3s2 lIJ ----

J77 3 ----
86 0 ----
-- -- ----
-- -- ----

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

------
--- .-

----------
-----
---.-
---*-
---- -

--
--

--
--

-- ---- -----
-- ---- ---*-

31OOOOZ 38.3N 1S9. ZE
3106ooZ 3tt.7N 159. uE
31 J200Z 39. ON 1S8.6E
311 f100Z 39.*N 158. IE

40 31.9N lsq.2E
35 30.4N 1s9. OE
S5 3Y.2N 159. OE
-s5 39.7N 159. oE

5 39.lN 161.4E 3S
O 39.8N 1S9.OE 30
0 ---- ----- --

0 ---- ----- --

5 -->- ----- --

0 ---- ----- --

4>
3s
35
35

24 --
-..
-.
-.

;- ---- -----
-- ---- ---, -
-- ---- ---w-

-- --+- ---.-

--
--
.-
--

18
22
●5

19
56

--
.-
-.
.-

.

OJOOOOZ 39.9N 157.7E 30 3Y.6N 157.3E 35
0J0600Z 40.4N 157.3E .s0 61.ON J5FJ.2E 31J

--
--

--
-.

-- ---- --. ,-
-- ---- ---.-

IMoPIcAL STORM VIOLA

00002 05 SEP TO 0600Z 07 SEP

WARNING 24 HOUN FoRECAsT 48 HOI.IRFoRECAST
ERRORS ERRONS

7? HUUR FURECAST
ERIAORS tRRORs

POS11 MIND l);: MINK7 lw-ls17 ❑IND 0S1 ❑lhD ?0S11 MINO 0S1 UINO POSJ 1 UINO IJS7 WINO

1*.IIN J31. JE 3U o 16.lb J29. OE ●o 178 u 17. *N J2s.6F 50 blJ 20 ---- ‘---- ‘- ‘- ‘-
1,.2N 13 LI.7E 3U ?4 O 16.6N J28.7E
1>.274 131.2E 35 8 0 17.t.u 129.5E
I%3N 130.8E 3> !82 o 18. IN 129.2k

tlEsT lRAcK

Iws 1 T ●lho
0500002 14.9N 130.VC .30
0S0600Z JS.3N 131.lE 30
0512001 JS.7N 13J.3E S5
0S18002 lS.9N 131.62 .S5

;0
45
45

23J
2!3
262

-!2

1:
Iu.5N J26. oF
---- ---o-
---- ---*.

so
--
-.

SZ5
-.

-.

20
-.
. .

--*-
----
----

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

-.
. .
-.

--
.-
-.

--
-.
--

0 17.7N 132.9E
;: o 17.7* 133.eE
32 5 ---- -----
23 S ---- -----

33 JO ---- -----

*3 0 ---- -----

50
50
--
--

153
J71

20
2U
-.
--

0600002 16.3FI 132.lE 40
0606002 J7.2h 132.7E *5

0612002 J&2h 133.2E 40
06 JBOOZ lY. IN 133.7E S5

---- -----
---- ..--*-
--- --------- -.-*-

--
-.
--

-.
-.
-.
-.

--
.-
--
--

--Q-

----

----

--*-

---.-
---*-
-----
--- ,-

-.
--
-.
--

. .
--
.-
. .

-.
-.

:.
-- -.

0700002 19.YN 134.3E 30

070600Z 20.4N 135. LE 30

lY.SN 133.9E 40

19.3$! J34.2E 30

.-
--

--
-.

--
-.

---- . . ..-
---- ------

--
--

-.
-.

--
.-

----
----

-----
---.-

-.
-.

.-
:.

. .
-.

IfioPIc4L smsn DORIS

J800Z 03 Ocl 70 Ooooz 06 Ocl

BEsT TRACK WANNIFAS 24 HOUN FoRECAST +8 NQR FOR2CAS7 72 NUOR FORECAST
ERRORS ERRORS

POS17
EIWORS

WIND POS1 T Wxno OST MINU PoSIT
tORORS

IIINO 0S? UINO POSIT UJND DST MIND
031800Z lS.4N lJJ. <E 30 J>. ON 111.8E 3(I 42 0 16.5u J09.8t 50 J86

POSIT uIF#ll LIST UINO
> 18. % 108.3F 55 3J1 5 ---- ----- ‘- -- --

0400002 16.3N lJJ.l?E 35 15..3N LJI.3E 3S @2 o 17.6U 109.OC 55 21s
0406002 J7. JN JJJ. wE 40 17.lN JJ].8E 40 6

5 ZO.SN 107.2F 55 330 25 ---- ----- -- -- --
0 19. IN 11O.3E 55 J?8 u ---- ----- -- -- -- ---- ----- -- -. --

041200Z 17.8N JJ2.1 E 40 17.8N IJI.8E 45 J7 5 20.?M J12.2E 60 29 > ---
04 J800z J8.SN J12.3E 4S lB.5N 112.2E 45 6

---- ----- -- -. .-

0 20.7N 1J3.2E 60 ?4 ](I ---- ::::: :: :: :: ---- ----- -- -- --

OSOOOOZ J9.2N JJ2. *E 50 19.6N lJ2.9E $5 37 -5 22.6M 1J4.7L 60 1!2 30 ‘--- ‘---- -- ‘? ‘- ‘--- ‘---- ‘- ‘- ‘-

0S06002 J9.9N JJ2.4E 55 JY.7N 113. OE SO 36 -5 ---- ----- -- ‘- -- ---- ----- -- -- -- ---- ----- -- -- --
051200Z 20.6N 112.5E 55 2u. TN lJ3. OE 50 29 -5 ---- ----- -- -- -- ---- ----- -- -- -- ---- ----- -- -- --
051800z i?J. ~N JJ2. bE 50 21.5N JJ2.5E SO 19 0 ---- ----- -- ‘- -- ---- ----- -- -- -- ---- ----- ‘- -- --

0600002 22.9N 112.7E 30 23. ON JJ3. OE 40 16 10 ---- ----- -- -- -- ---- ----- -- -- -- ---- ----- -- -- --



l@

j? OCT

TRoP I CAL DEPRESSION

06002 15 OCT TO 0600Z

24 HOUR FoRECAST
ERRoR*

POS 1 T WIND POSIT WIND DST WIND PFIS1 T IAIND 0S1 UINO
42 0 13.2N 130. oE 45 1$$ 25
3+ 5 13. IN 130.lE 40 120 ?U
67 5 13. IN 128.8t 40 179 20

BEST TRAcK MARN1N6
ERRORS

68 HOUP FORECAST 72 UUUR FORECAST
ENMORS

POSIT

ERRORS

MINO 0S1 UINO POSIT MIND DST UINO
13.7N 124.2F 60 374 35 ---- ----- -- -. --

-- .- -.
.- --

-- :- --
-- --

-- .- -.
-. -. -.
-. -- --
-- -- --

150600Z 13.2N 136.7E 30 13.ON 136. OE 3U
151200Z 13*3N 135. t.E 25 13. ON 135.lE 30
1518002 13.7N 134.5E 25 lJ. ON 133*6E 30

------ -----
---- -----
--, - -----
---- -----
---- -----
---- ---, -
--, - ---*-
---- ---,-

--
--

-. -- ---- -----
--- -- ---- -----

160000Z 13.8N 133.2E 20 13.4N 132.8E 25
1606002 13.9N 132.*E 20 13.5N 131.3E 20’
1612002 1*.lN 131.YE 20 ---- ----- ‘-
1611300Z 14.lN 131.7E 20 ‘--- ----- ‘-

33 5 ---- ----- -- -- --

68 0 ---- ----- -- ‘- ---
.- . . . . . . ----- -- -. --
.- .- ..*. ----- -- -- --

17 5 ---- ----- -- -- --
12 0 ---- ----- -- -- --

-- -- . . . . . . . . .
-.. -- -...-. .- Q.-

-- -. ---- -----

-- -. ----- -----

170000Z 14*1N 131.4E 25 1*.3N 131.6E 30
170600Z 14.5N 130.6E .?S 14.5N 130. SE 25

--
---

-. -- ---- -----
-.. --- --, - ---.-

7FloPIcaL STORM 6RACE

00002 25 OCT TO 06002 0< NOV

24 HOUR FoRECA>T 48 NolJn F13RECAS7
ERRORS ERROR>

72 NuUR FORECAST
ERMORS EmoAs

bEST TRACK wARNING

POSIT MIND Pos 1 r U1hD
2500002 18. ON 1251.4E *O ld. ON 128.5E 40
2506002 17.9N 127.9E 45 11.7N 127.7E 45
2512002 18. ON 127. c)E 50 lu. lN 127.9E 65
2518002 lI_l. SN 127.9E 40 ld.5N 12 Fi.lE 35

13ST UINO POSIT wINO 0S1 MIFCD PoSIT MIND OST WIND Posh WIIAO
17.2N 124.2E 60 2*8 3U ---- ----- -- -- -- ---- ----- ‘-
16,*N 123.5E 60 342 3!) ---- ----- -- -- -- ---- -----

osT””iAiNo
0

1:
10 -!
11 -5

0
1: 5

26 0
13 0

& -:

39 0
70 0
16
10 -:

+1
53 -:
+8 -lo
24 10

25
●9 1:
21 10
17 10

60
8 -5

52 -10
63 -10

37 -5
84 0

-. --
-- -.
-. --
.- -.

.-
---- ----- -- -- -- ---- ----- -. -- -- ---- .--, -
---- ---+- -. . . -. --, - ----- -- -- .- -..*. . . . . .
---- ----- -- -. .- ---- ----- -- -- .- ---- ---m-

--, - ----- .- -. -- ---- .--, - -- -- -- . ..- ------

17. HN 134.2E 35 311 5 17.9N 136.3F 40 +05 5 18.4N 13u.4E
lE. ON 133. OE 35 26S 5 lt$. uN 135.lF 40 32* O 18.2N 137.+?E
17.7N 129. EE 35 > 17.bN 128.9F 40 149 -5 17.5N 1.4u.lE
17.9N 127. TE 35 g O 17.S)4 126.8E 40 251 -10 17. ?N 126.OE

-.
--
--

2600002 l&.EN 128.6E 30 lcI.9N 12 f!.5E 30
2606002 18.9N 129. OE <5 19. ON 12Q.3E 30

.- --
- -.

2800002 17.9N 132. oE 30 lu.3N 132.2E 30
2S0600Z lti04N 132. IE 30 lM.2N 13?.2E 3LI
2e1200Z ltl.l N 131. IE 30 la.2N 13].lE 30
iM1800Z 17.9N 129.7E 30 lL!.lN 129.8E 25

500 -15
436 -5
393 0
Sln o

45
+5
45

. .

.-

+5
55

60
60

2900002 17.1 N 1213. ME 30 lb.8N 12P.2E 30
2906002 1707N 12B.3E 30 10.9N 127.4E 30
2912oOZ 18.1 N 121Z. bE 30 17.9N 12H.aE 30
291aOOZ Itl.3N 128.9E 35 IM.2N 128.6E 30

16. oN 124.1 E
16.4N 12+.2E
17. oN I?9.1 E

19.6N 12s.8E

19.7N 128.5E
19.5N 129.2E
21. IN 131.1 E
26.3N 133. OE

2S.7N 132.2E
23.9N 131.9E
27. ou 136.3E
26.7?J 135.7E

26. HM 137.9E
2B.2N 140. SE
---- ---o-
---- ---.-

●O 3~o 5 lE..SN 120.6E 25 647
45 3?2 5 15.vN 120.8F 25 692
45 181 0 16.YN 128.3F 45 419
45 98 -5 2D.*N 128.9F 50 2!39

-35 ---- -----

-25 ---- -----
0 17.2N 127.bE
S 21.2N id9.lE

10 21. *N 1.?N.7E
5 21.6N lJO. IE

-5 ---- -----
5 --, - -----

-- --
. . --

733 -10
627 0

3000002 lb.6N Iz9. ZE 35 ld. +N 12R.5E 35
3006002 19.1 N 129.5E +0 ld.5N 12a. aE 35
301200Z ZO. ON 129. bE 45 19.2N 129.6E 35
3018002 21. ON 129. IE 50 21.4N 129. TE 60

50

50
45
70

153 -IU i?u.6N 128.5F 55 361
203 U 2U.9N 129.7E S5 397
128 U ,f3. tN 13z.9E 50 269
146 2S 29. *N 139.4F 60 131

7Z6 10
7on 15

-. --
-. ---.

--
--
. .
.-
-.

31 OOOOZ 21.7N 130.2E 60 21.9N 129.8E 60
3106002 22.5N 130.9E 50 21.9N 130.3E 6U
311200Z 23.2N 131.6E +5 23.5N 13].aE 55
311aOOZ 23.9N 132.5E 45 23.8N 132.2E 55

70
55
50
4s

;;: ?!! ?9. ZN 138.6E 60 152
S 26. NN 136.1 E 45 .3Z~

so -5 ---- ----- -- --
1s0 -lU ---- ----- -- --

10 ---- -----
0 --.- -----

-- ---- -----
-- ---- ---.-

. . --
--

. . --
-. --

O1OOOOZ 2+.5N 133.5E 45 24.6N 133.5E 45
O1O6OOZ 25.2N 134.8E 50 25.1 N 134.7E 45
OIIZOOZ 26.2N 136. bE 55 26. aN 137.3E +5
OllaOOZ 27. RN 13a.4E a5 20.4N 138. OE 65

40 135 -10 ---- ----- -- --
40 1s2 -5 ---- -.-,. -. --
-- -- -. ---- ----- -- -.
-- -- -- ---- ----- -- --

-- ---- ..-, .
-- ---- -----
-- ---- -----
-- ---- ------

-. --
. . --
-- .--- --

-.

0200002 27.2N 140. *E 50 21.7N l~O. FIE 45
0206002 26. IN 142.1 E 45 27.5N 142.3E 45

-. -- :- ---- ----- . . . .
.- -- -- ---- ----- -- . .

---- -----
---- ---.-

.- ---- ---, -
-- ---- ---,-

--
-.

-. --
-- -.

61



THOPICAL STORM HELEN

0600z 03 NOV TO 1200Z 04 NOV

BEST TRACK wARNING 24 HOUk FoRECAST 40 14011R FORECAST
kRRORS ERRORS

?t MU(IR FORECAST

POSIT wINO POSI1
ENkORS

UINL) 0S1 UINV POSIT WINO 0S1 WINO
t!?RORS

PoSI T UINO 13ST MIND pOSl T MIND OST UINo

I130600Z13.7N 114.*E 35 1*. ON 115. OE 35 39 0 14.2N 11 O.BE 50 101 20 ---- ----- -- -- -- ----- ----- -- -- --

031200Z 13.9N 113.1 E 40 1*. ON Ii3.2E 35
0318002 13.3N 112. lE 45 14. ON 111.9E 35

‘5 14.3M 10 I3.3E 35 64 lU ---- ----- -- -- -- --.- ---,- -. -- --
4: -10 ---- ----- -- :- -. ---- ----- -- . . -- ---- ----- -- -- --

0400002 12.9N 111.13E +o 1,. ZN 11].2E 35 21 -5 ---- ----- -- -- -- ---- ----- -- -- -- ---- ----- -- -- --
0406002 12.YN 109. TE 30 lz.6N 10G.9E 30 21 0 ---- ----- -- -- _ ---- ----- -- -- -- ---- ----- -- -- -q

0412002 12.9N 10B.3E 25 ls. ON 107.8E 25 $0 0 ---- ----- -- -- -- ---- ----- -- -- -- ---- ----- -- -- --

TRoPICAL DEPRESSION 24

0000i 27 DEC TO 0000Z 28 OEC

EIEsT lRACK wARNING 24 HOUk FoRECAST 40 HOUR FoRECAST
LRRO16S

72 HWR FORECAST

POSIT
ERRONb

WINO
ERKMS t@RORS

POSIT UINO OST dIN12 Pnsl T llINO 0S1 UINO
270000Z 13.6N 124. !3E 30 13.2N 124.6E 30 25

POSIT UINO OST NINO Posl 1 MINo 0s7 WINO
O ;5.6u 123.2E 35 128 10 ---- ----- -- -- -- ---- ----- -- -- --

270600Z 14.lN 123.5E 30 lc.8N Ii!4.2E 30 88 0 ---- ----- -- -- -- ---- ----- -- -- -- ---- ---3- -- -- --
271200Z 14.4N 122.3E 30 A4.2N 12z.7E 30 26 0 .-,. . . . . . .- -- _ ---- ---, - -= . . -- ---- ----- -- -- --

2718002 14.lN 121. bE 30 le.4N 12~.2E 25 39 -5 ---- ----- -- -- -- ---- ----- -. .- -- ---- ----- -. -- --

2BOOOOZ 14.5N 121.3E 25 14.5N 121.lE 25 12 0 ---- ---, - _ -- -- ---- ----- -- .- .- ---- ---, - -. -. . .

TROPICAL OPPRESSION ?S

00002 27 OEC TO 06402 29 oEC

2ss1 TRACK WARNING

POSIT MIND POSIT WI*O

2700002 11.2N 114.5E 30 11.2N 114.3E 30
2706002 10.9N 114.9E 30 11.3N 114.6E 30

2712002 10.6N Li5.3E 30 11.lN 114.9E 30
271UOOZ 10.3N 115.SE 30 Y.5N lls. OE 30

2800002 9.SN 115. ?E JO Y.4N 115.8E 30

2806002 9.4N 115.7E 30 9.2N 115.4E 30
20i200Z 9.ON 115.9E 30 j.3N 115.9E 30
2@l BOOZ 8.7N 116.3E 30 a.8N .115.4E 30

290000Z 8.5N 116. 7E 25 Y.ON 116.2E 30
2906002 E.4N 117.42 25 U.6N 117.8E 23

tNNORS
OST UIND POSIT U1E40

O 11.2N 114.3E 40
:3 0 12.4* lIS.4E 40
38 0 11.96! 115.6E 40
56 0 7.*N 115.4E 20

24 NOUN F04TECAST 48 N@)q FORECAST
ERQ@s

7i? - FORECAST
E07UORS

oST UINO

tRNoRs

POS17 UINO DST MINO posI r MINO OST UINO

117 lU LZ. IN 115.2E 45 232 20 ---- ----- -- -- --
180 1s! 14.*$A 115.9E 45 31(! 20 ---- ----- -- -- --
174 lU - -- -. ---- ----- -. -- --

72 -lU - -- -- ---- ----- -- -- --

2s o 7.5N 116.3L 20
21 8.3u 115.2F, 20
18 : ---- ----- --
53 0 ---- ----- --

42 5 ---- ----- --
32 0 ---- ----- --

* .5
124 -b

-- .-
.- --

-- -.
.- .-

----
.-, -

---.-
---, -

----
-------
--, -
----
----

---- .
--- ..
-.-*-
--. o-

--- .-
--- .-

-.
--
--

-.
-.

-. - ----- ----- -- -- --
-- -. --, - ----- . . -. --
-- -- ---- . . . .. -- -- --
-- -- --, - --. ,. -- -. --
-. -- ---- ----- -- -- --
-- -- --.- ---, . -- -. --

.



4. PACIFIC AREA TYPHOON DATA

TYPNOON LOLA

06002 22 JAN TO 0600Z 2!!JAN

LsEsT TRACK wAR?AI N6 24 NOUR FoRECAST 48 MOOR F~CAST
EflROf?S @lFloNs

7i? IAOUR FORECAST
ERRORS Eaf20Rs

POSIT WIMO OST MINI) POS1l WINO D~ MIW PoSIT
7.5N 134. EE 40 24 0 B.6N 131.3E 50

Wlm 05T UXNO Posl r UXNO 0S1 WJNO
9.7N 127. $E 60

7.3N 134. I3E 40 25 0 @.3N 132.4E 40 % .;:
95 -S 10.6N 124.3E 3S 3*6 .S

9.4N 12a.7~ 50 233
r.7t4134.4E +0

O 10.oN li!S.SE 517 -s
12 -s 9.1 N 132.2L 40 143 -25 10.7N 12FJ.TE 55 352 15 11.3N i?4.9E 55n -10

POSIT WINO
2206002 7.4N i35.2E 40
2212002 7.7N 13~.9E *O
2218002 7.41N 13~.4E ~5

+0
?0

60
59
35
?0

230000Z (3.lN 13*. UE 50

230600Z (A.4N 13.2.8E 55
2312002 8.bN 131.5E 60
2318002 8.LIN lZ9.&E 65

E!. ON 133.9E 50,

u.4N 133.4E 55
9.ON 132. OE 60
9.lN 130.lE 65

80 9.5?4 131.lE 60

35 0 10.24I 130.5E 65
32! O 10.7N 128.3E 70
25 0 9.$3* 12s.3E so

191 +(!

256
209 Z:
160 lIJ

165 -5
2;6 -b
158 -10

l% -15

;7. -*

57 -5
$5 -10

182 -10

1 72! -5
307 -5
19s u
32s. b

-- -
-. -.
-- -

-- --

10.9s 12S.ZE

11.*N 127.6E
li.9N I?5.~E

*.9N 121.45

?.424 llT. OE
Y.SN 116.2E
15..M 1i6. ?c
lb.6N 114.6~

17.*N llZ.OE
17.+N 11].?.=
17.YN 109.2E
19.,?N 106.5E

70

7s
60
60

●69 30

S33 35
479 15
+02 -lo

12.3N 125.*E

12.7N 1Z4.7E
13.ON 1<2./E

9.4N n@. @E

6$m

7*Q

509

10

0
-w

-s

12
-5
-5

2400002 9.ON 127.9E 70 M.9N 128.lE 70
2406002 9.IN 126.3E 65 Y.ON 126.8E 70
2412002 10.1N 124. SE 50 9.9N 124.8E 45
2418002 10.7N 12Z.7E 40 lu.4N 123.2E 40

250000Z 11.3N 120.2E 40 11.2N 120.2E 40
2s06002 11.7N 118. >E 40 11.7N 1113.8E 40
251200Z 12.3N 117.OE +5 Iz.3N 117.lE +5
2518002 13.ON lIS.5E 50 13. ON 115.lE 4S

2600002 13.71N 11~.2E 50 13.9N 116. OE 50
2606002 14.6N llZ. ME 50 1+.7N llz.5E 4S
2612002 15.4N 112. ?E 50 15.3N ]lz.9E +0
2618002 16.lN 112. oE 45 lt,.4N 112.9E ●O

2700002 16.5N 112. *E $0 16.7N llz.3E 35
2706002 16.9N 112. bE 30 lb.9?4 112.zE 50
it71200Z 16.3N 112. BE 30 lb. t04 112.6E 50

2718002 15.8N 112. *E 30 10. ON 112.7E 40

0
5

-5
0

.0
0
0

-5

0

-;:
-5

-5
20
20

10

8.9N 122.2E
9.OU 121.3E
12.b* 119.7t
13.SN 118.lE

35
35
3s
35

45
4s
35
30

310 ?5
369 -5
202 -15
116 -15

10.7N 112.7E
10.9N 111.9E
U9.7N ii*. OE
20.4u 113. (E

347
361
159
27s7

yi
25

25

6

18

2:

13.#A 113.6E
14.2N 113.7E
14.9N 111.9L
15.5N 109.sE

45
45
40
3s

35 58 -5
3s 85 s
30 i?27 o
25 417 -5

--, - --*-
---- —.-
—.- .-*.
---- ----

--
--
-.

--
-.
--

-.
-.
-.

--
-.
-.
--

18.lN 109.9L
18.6N 107.5E
19.5N 113.5E
21. ON 114.6E

3s
25
30
35

---- --.*-
---- -----
--, - -----
---- ---.-

--.
--
--
--

-.. -
-. -.
.- --
-. --

---- —.-
---- ----
--.- -.e-

---- ----

.- --
.-
.-.-

--
i3
23
32
17

---- -----
---- -----
---- ---*-
---- ----

-.
.- ---- -------, - ---o-

---- -.-o-

---- -----

-.. --
--- ---
--- --
. . —

--.- --*-
-.. ------
---- -----
---- ---, .

--
--

--
--
--

-.
--
.-

--
-.--

TYPHOONS @NILL WlNO OVER 35KTS ALL FOREc~sTs

MNf41No t*-NR 46-IN! 72-NN
20NM Ib6NM 29ONM 45bNN
X?NN ~wAN 1Z5NH 129WI
4s7s YK7S 1lKTS lKTS
M.TS -ss7s 2KTS -2KTS

wARNING 24-HR 461-HR 72-HR
AVERAGE FOIiECAS7 HARON 20NM 1461AM 30ZhM 5?SNM
AVEltAOE KIG14T ANGLE tNNOH 12Nt4 70NM 103NM 1717NN
AVERAGE MAG1417UOE IN= WINU ENROR 2KTS 10KTS 13((1S ?KTS
AVERAGE til AS UF WINO EHROI? -2K7S -bKTS 3K1S -3KTS
f4UHIJER OF FoRECAS I s 20 16 12 s 23

-.
77PNOOM NISA

12002 31 JUL TO 0000Z O* AUG

BE5T TRACh sARNINS 24 HOON FoRECA?7
ENRONS

Posl r

ERRON*
WIND POSI J WINCI VST WINO UINO 0s1 UINO

311200Z 17.7N 133.2E 30 17.6N 133. OE .6U 13 0 17.~s;:l.6t 45 1?* -la

3118002 J7.9N 132.15E 35 11.9N 137. EIE 30 0 -5 16.3!4 130.9L se 1s3 -z=

46 WIA2 FOECAST 74 HUW F04tEcAST
E-s F.9NOSS

POSIT #INO OST uIW P(7SI i uIJ43 0S1 MING
-... ---- - -. -- --- —.-. -- - -
--, - ---- - -. -- _.. ----- - --

95 426 be22.4N
---
----
--*-

1<3.65
—.-
---.-
---.-

O1OOOOZ 16. *N 132.4E 40 10. ON 132.2E 50 26 10 18.7N 129,6L 70 209 -20
O1O6OOZ 19.3N 13i.7E -o Lg.lN 131.8E 5U 13 0 21.0$4 129-7E 75 1% -~o
0112002 ZO.3N 13tI.Bf 00 ZIJ.lN 130.7E 61J 13
011 E400Z 21. IN 129.bE

O 23.2N 127.4t 90 127 -*!I
75 21.144129.6E ?U O -5 25.71Dl12S.5E 185 145 -1(!

i!O. AN 126.3E 6S
2Z. YN 127.3F 6S
2b.lN 124.3E 10S
tM.AK 1214E 90

3e4 -20
367 20
269 45
272 40

--
--

--
--
-.

0200002 21.9N 12B.l E 90 2Z.4N 12 fl.3E MO 32 -10 26.6N 123.6E 105. 181 0

Q20600L Z.?. StA 126.6E 1<S 2d.8t4 126.5E 100 19 -25 25.7N i21.OE 100 7s 33

021200Z Z3. ON 12S.lE 1.45 2~.3N 125.3E 130 ?1 -S 24.5N 120.3E 90 * 30

0218002 23.3N 123. bE 115 2s.3N 123.6E 135 0 20 23.6N 117.5t 45 ~ .>

29.5s 119.4F 30
---- ----- —
---- ---.- -

---- ---- -

2E14 -5
-- --
.. -.
.-

----
..-*-
----
---

----
.-. .
—.-
—.-

-- --
-.
--

-.
--

030000Z 23.uN 122.3E 105 2s.6N 12?.5E 120 16 15 24.6w 117.4E 45 73 10

030600Z Z6.4N 120.6E 65 Z*.&i 121. OE 70 12 5 ---- ----- -- - --
0312002 24.6N 119. ec 00 210.4N 119*6E 70 12 10 ---- ----- -- - --

u31800Z 25. oN 118.lE 50 2>. ON llR.6E 55 27 5 ---- ‘---- ‘- - ‘-

0400002 25.5N 116.5E 35 2>.3N 117.oE 30 30 -S ---- ---e- ‘- - -

--- —r --
---- ---- -
---- ----- --
---- ----- -

--
-. --
- --
- --

---
--o-

----

-- ●-

--.-
—.-
----
---.-

-.
--
-.

-.

--
--

-t---
-.
--

-.. ----- - -. - --*- -----

TYPNJ30NS SMILE WINO OVER 3SKTS ALI. F02AEcAsTS
uA14N ING 24-HR 4b-NR 72-MIT MAR#llNO <4-WI 46-TAN 724117

AVERAGE FORECAST liRRO# 16NN 135NM 299NN 4?4s6H 16NM 1 SSM 299NM 424M

AVERAGE RIGHT ANGLL LIWOI( llNM 75NM 170N@ ●IW 1 1AM tm I?om 41 w

AVE. iIAGL MA6N11UL)E OF wIND kuROR 9KTS 22KTS 26KTS 60KTS uriTs <?KTS 26NTs 60KTS

AVEH&GE BIAS OF dlNO CMROU lKTS ;~TS l:r.TS 60KTS lKTS ‘YKT5 16KTs 6;KTS

14uM13ER OF I%2t.CAST5 14 I 15 11 5

,.
n: “
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TYPHOON ORA

10 AuG TO 1200Z06002

MEST lRaCM dAftNING
kRRCIR<

24 HOLN7 FottECAST 4S !400a FoRECAST
ERROM>

7< HOUR FORECAST
ER130fz5 ERRORS

0S1 uINLI POSIT UINO O;; U1F40 POS1 T MINO 0S1 MINO
169 -15 27.*N li?l.lF 55 -5 --- ----- -- -- --

POS17 Ulrwo POSIT MINu OST UINO POSIT uINIL
100bOOZ LI. YN 124.’4E 40 2i.13N 12q.9E ●O 6 0 24. *N 122.3E 50
LO1200Z 22.3N 124.9E >0 2d.4N ]z%.13E 50 8 0 24.1 N 122.9E 65
LOlt300Z 22.9N 124.9E 55 24.2N 125. OE 60 19 5 26.2N” 125. OE 75

141 ---- .+- -- --
76 1; ---- ---- .- --

.-
--

----
----

-.-*.
-----

.-
-- --

. .
.-
---

11oOOOZ 23.7N 125. ZE 60 Z3.9N 125.3E b5 13 5 26. IwA 125.7E 85
1106oOZ 24.7N 125.4E b5 2*.5N 125.5E 7(J 13 5 27.3N 126.3E 85
A11200Z 26. ON 125. uE b5 ?>.9N 125.3E 70 ;] 5 ---- ----- --
lllt100Z 27.lN 124. OE b5 27.lN 120.2E 70 5 ---- ----- --

163 20 ---- ----- -- --
267 25 ---- ----- -- --

.- . . ---- ---- -- . .

. . -- ---- ----- -- -.

----
—.-
----
—.-

---.-
---.-
-----
-----

--
-.
. .
-.

-.
.-
--
-.

--
--
--
--

. .

. .

. .
-.

1200001 27.7N 122.8E b5 27.2N 123.8E bU 61 -5 ---- ----- --

i20600Z 27.9U 121.3E 60 2@.3N 122.lE 50 40 -lo ---- ----- --

-- -- ----- ---.- -- --
-. -- ---- ----- -. -.

--
.-

----
. . . .

---. -
-..-.-

.-
-.

--
--

.-
--

ALI. f~cAsTs
UAFN41N6 t6-NR 48-tlR 72-NN

22N; lb ?NM 32NN ONH
927N( 31Nfl o~

4KTS 14KTS 5KTS OUTS
lKtS UKTS -5KT!3 oKTS
9> 1 0

TYPHOONS *HILL tiINO OVER 35K7S
wARNIuG 24-HR @3-HR 72-H*

AUE!?AGE FOMLCAST tMROK 22NN 167NN 32NM ONH
AVEfiAGE ILIGHT ANGLC EtiKo14 8NH - 92NH 31NM ONM
AVEflAGE MAGNI TUOE UF M lNL) c,kifOR 4KTS 14K7S ails OKT.5
AVERAGE uIAS OF w I NO t#ROR lKTS MKTS -5KTS OKTS
NUMdER of FL)RkcAS7$ 9 5 1 0

TYPHOON PMYLLIS

12 Au6 TO 12002 18 AU600002

MARNING
ERRORS

72 MWR FORECAST
EI?RORS

BEsT TRACK 24 HOUR FoRECAST 48 mR FORECAST
ERRORS ERRORS

POS17 vINO
120000Z 12.6N 138. OE 30
120600Z 13. ON 137. bE 35
1212002 13.4N 137.2E 35

1211300Z 13.8N 136. *E 40

POS17 UINO
12.7N 137.9E 30
13.lN 137.1 E 35
13.7N 137. oE 35

1*.lN 13b.6E 40

OST UINO POSIT WINO 0S1 MINO
8

WSIT
O 14.3N 134.2E 40 124 -S

MING OST MINO
lb*2N 130.5.E 50 397 -60

0 14.9N 133.5E SO 166 -5 J7. ON 130.OE 65 *4S ’35
% O 16.1 N 134.4E 50 1?6 -20 IU.6N 131.]~ 6!7 39? -4s

21 0 16.5N 134. OE 55 162 -25 1*,111 @O. SE 70 ●6O -50

PL7sIr UINO
10.ON 127. JE 65
lB.9N ld6. uE 75
20.9N lr!7.*E 75
2t*5N 127.*E QO

0s7 U I NO
71q -50
743 -35
631 -39

61] -20

73q -20
739 -5
%0 o
+67 10

160 15

110 -lo
266 -10
307 0

-- --
-- -.
-. --
. . --

-- -.

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

--- --
--- --

--- --
-. -.

-- ---

-- -.
-- .-

130000Z 14.lN 136.5E ●S
130600Z 14.8N 136.*E 5S
131200Z 1%6N 136.9E 70
131800Z lb,9N 136.8E 80

11).6N 136. OE 45
1*.5N 136.lE 50
15.7N 136.5E 60
lb.W4 136.5E 70

42 0 16.7N 133.OE 6S 254 -25 lU.W 129.4E 75 600 -40

25 -5 16.4N 133. SE 75 3]0 -25 lb.6N 130.oE 80 646 -3o
6 -10 113.6N 134. @E 00 246 -3U 21.7N 132.4s S5 440 -20

25 -10 20.4N 135eZE 05 2~5 -35 23.1OL 132.IE 90 387 -10

6 ‘5 23.7M 135. OE 105 1?9 -JO 27.YN 132*7E 105 143 5
12 0 26. ON 13S.4E 120 109 10 31.GN 13~. oE 100 14*

o 0 29.2M 135.9S 115 @ LO ,34.GN 133.4E 60 233 -3;
8 -5 30.6N 136.lE 119 109 10 34dN 134.3E 60 195 -25

2003N 125.bE
20-lPI li?6*2E
26-w J29+*E
2S00N ] 28*S[

31*3N 129, *E

35AN 130. uE
36*6N 1$3. uE
3$*4N 135. 7E

--.- ---, .
--.- ---*-
--.- -----
--+- ---.-

--.- ------

--*- -----
—.- .---w-.
--.- -----

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

---- ---, -.
-*- -..a-

--, - ---, -.

-.- ..-.-
--.- ---.-

E20

90
90
95

95
50
40
$0

1400002 18,6N 137. UE 90 15.524 137. oE 85

1406002 20.4N 137. UE 100 2u.2N 137. OE 100
L4L200Z 22,2N 137. UE 1 LO 2t.2N 137.OE 110
b41800Z 2+.lN 137.lE lZO 2%.2M 137.oE 115

lSOOOOZ 25.9N 137. IE 115
lS0600Z 27.4N 136.7E 110
151200Z 28<4N 135. UE 105
1518002 29. ON 135.1 E 100

2b.ON 137. oE 115
27.5N 137. OE 110
2tJ.6N 135.7E LOO
29.2N 134.7E 100

8 0 34.3N 13S.8E
17 0 34.7N 134.2E

-5 33.4N 132. OE
:: 0 33.2N 130.3E

17 0 33.2N 130.9E
12 5 32.7tA 131,2E

5 0 34.4N 133.5E
8 0 35.5N 132e7E

70
70
70
60

283 -3u
269 -25
172 -2U
167 -25

50
40
4s
40

5ob -30
493 -20
317 -5
243 0

---
--
---
--
--
.-
--
--
-.
-.
--
.-
--

1600002 29,7N 134.5E 100
160600Z 30..2N 134.1 E 95
161200Z 30.9N 133. 7E 90
1618002 31.7N 133.1 E L!5

29.8N 134.2E 100
31A. IN 133.9E 100
3u.9N 133.8E 90
31.8N 133.2E 85

90 -25
80 .-6

130
112 J“:

30.9N 134. oE
37.30! 132.vE
39*TN 1*.3E

------ ----

202 10

123 15
297 15

--- --

45

45
40

170000Z 32.7N 132.6E UO
IT0600Z 33.9N 131.9E 60

1712002 34.8N 130.9E 50
1718002 35.5N 130. *E ●O

3Z.7N 132.8E 85
3*,3N 13] .9E ,6S

34.8N 131L.9E 55
3>.4N 130. oE SO

10 5 36.5N 133.OE
24 5 39.V.N 133.4E

4s
30

30
--

126 10
220 0
106 5
-- .-

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

--
-.
.-
--

-. --
-. -.
-. -.
-. --5 38.3N 128.6E

2: 10 ---- -----

24 5 ---- -----
bl 5 ---- -----
83 0 ---- -----

180000Z 36.2N 130.4E 3S

100600Z 36.8N ;30 . ●E 30
181200Z 37.5N L30. bE 25

3b.6N 130.4E 40 --
--
.-

-- .-
-- ---
.- -.

---- -----
---- -----
---- ---.-

.- -- -.
-. --
-. --

37. BN ~30.lE 35
3FL.8N 130. oE 25 -.

TYPHOONS wHILE UINO OVER 3SKTS
wARNING 24-HR 48-HR 72-HR

aLL FORECASTS
UARMING f4-HR 484ffl 72-lNE

20N14 10bNK 351N14 49SNN
12Nf4 1 A*NN 257NLI 403NN

AVERAGE FOffECAST HSRON 16NN 166NH 368NM 49SNM
AVERAGE R16HT ANGLE EIWON 9NM lllNH 263NM 403NH
hVERAGE MAGNI 7UOE OF w INL) kAIROR 3KTS 18KTS 24KTS 17KTS
AVERAGE 81AS UF uINO ENRIMf -OKTS -12KTS -21K7S -13K7S
NUANIER OF FORECAST5 24 21 17 12

‘AhTs 16K7S ‘23KTS 17KTS
OI$TS -illlls -17ffTs -13KTS

27 <3 19 lZ
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TVPHOON RI TA

06002 18 4uG TO 18002 2? AU6

bEST TRACK wARNING 24 HOUR FoRECAST
ERROIIS ~RROIAS

68 WOU+I FoRECAST T< NOUN FORECAST
EIN40RS

POS1l
tRRoRs

wIND (zST tilNU PnSIT RING DST UINO Posx T #INO UST MIND ?0s11 WINE) 0s1 MING
21t.7N 130. bE 30 0 > 26.3N 131 .SE 45 89 10 Z13.4N 13?. EE 50 24? 5 31.5N 133.YE SO 1;: -::
Z>.lN 131. OE 30 19 0 26.4M 131.5i. 45 110 5 ZB. SN 132.2.= 50 188 0 3J. ON 1J2. QE 50 -

2>. ON 131. OE 30

POSIT WIhO
lEIObOOZ 24.7N 130. bE 25
1812002 2*.13N 130.9E 30

181 MoOZ 25.4N 131. ?E 30

190000Z 25.8N 130. *E 35
1906002 2b.9N 129.9E 35
191200Z 26. ON 129.5E *O
1918002 Z6.3N 129. ZE 40

26 0 i6. ON 131. OL 40 68 U ZAJ. UN 130.3E ●5 49 -10 Z9. SN li?9.aE 1S6 -20

26.0 -35
225 .35
39.7 -35
675 -25

26. ON 130.6E 35
23. (4N 130.6E 35
Z5.9N 130.lE 40
20.2N 129.lE 40

16 0 28. oN 130.2L 4S 127 AI .$U.~N 129.5F 45 161 -15 32.6t4 1<4!. (E
38 0 27.5N 130.lE 4S 95 u ?9. 7N 129. sE 4S 127 -20 32.3N 12Y.5E
33 0 27.3N 129.4E 50 ?2 ZY.6N 12 FJ.4E 50 19n -20 31.5N 1<6.UE

a O 27.4N 127-lE 50 1~1 -~ 2u.7N 124.9F 50 4113 -20 29.9N 1.4’2.5E

●O
*O
+5
●S

35
35
45

--

-ha? -20
726 -IS
950 15

--

16 0 2F5.2N 126.9E 40 23Z -M 30.3N 124.8F 35 ●3U ’40 32.6N 1L3.lE
20 0 28.RN l?6.lE 40 2~3 -25 31.44 124.52 35 ●ELI +0 33.SN 123.62
33 -5 2EI.2N 127.4k 50 261 -till 3U.4N 125.5s 50 476 -30 32.7N 1z3. TE
91 -10 28.*N 127.9E SO 2*9 -20 30.- 126.7F 50 ●TO ’20 ---

200000Z t6.5N 12U.5E 45
2000002 Z6. tiN 128.5E ●5
201200Z 26.tlN 129..?E 50
.?OlaOOZ 27.’2N 130.5E 55

21000 OZ 28.2N 131.5E t.O
2106OOZ 2ELA3N 131. TE 05
2112002 29.4N 132. ?E 70
2118002 30. ON 13 Z.tlE 70

2t..5N 1.28.8E 45
21. ON 12zi.2E 45
2b.9N 128.6E +5
2(.4N 128.8E 45 --*-

-----
.-..
-----
.--, ~
---.-
---.-
-----
-----
-----
-----
--- .-

2e.5N 131.5E 55

2a.4N 131.9E 65
29.5tA 132.2E 65
3u.lN 13?.9E 65

21

26
6
8

-5
0

-5
-5

32.6N 135.5E
31. aN 134.9k
32. RN 134.5E
33.0M 134.9L

60
65
65
65

159 -15
70 -l@
8 -15
76 -9

37.2N 161.8F

34.9N 138.2E
3b.5N 138.2F
---- ---.-

40

60
50
--

303

150
25>

-.

-15

10
20

--, -
----
--.-
--*-

--
--
--

-.
--
--

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

--
--

35.5N 137.5L
37.5M 139. ot
3s.l!I 140. OE
---- ---.-

50
45

35
--

91 -!)
53 -3

129 b
-- .-

2200002 30.7N 133.3E 15 3u.6N 133. *E 70
2206002 31. MN 133.9E 75 31. BN 133.7E 75
221200Z 32. *N 134. *E MO 3z.9N 134.2E 75
2218002 34.3N 134. ?IE 70 34.4!4 135. OE 65

J
10
12

16
26
34

-5
0

-5
-5

---- -----
---- -----
---- -----
---- ---.-

--
--
--
--

--
--
--
-.

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

-- --
--
--

--
--
--

--
--
--

2300002 35.9N 135.7E >5

230600Z 37.4N 137.9E 50
2312002 40. ON 141.3E 30

3>. EIN 136. OE 45
31.7N 137.5E 45
3$.llN lW.6E 35

-lo

-5
5

---- -----
--.- ---, -
---- ---.-

--
.-
-.

-- . .
-- ---
-- --

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

--
-.
--

-.
--
-.

.-
--

----
----
--*-

--
--
--

-.
--
----

TYpHm WHILE MIND OVER 35KTS ALL FORECASTS

wARNING 24-NR 4L!-HR 72-HR MANNING <+-NR 48-MN 7Z-NN
22NM 132NH 285NM 376NFI 22NN 1 S.?NN 283tAN 433NK

AVERAGE HlbHT ANtiLk E14NOM I 2NN 6uNU 177hM Z39NN 1 2M e6fNI 16BNN 28asK
AVEFiAGE MA6N17uoE UF uiNU LNROR 3KTS 9tiTS 19KTS 24KTS 3F.TS WKTS 19KTS 24KTS

4VERAGE IEIAS OF WIND ENRllR -3KTS -8KTS -17KTS -?4KTS -2KTs ‘7KTS -14KTS -? IKTs

NUMBER UF FIJHLCAS (S la 17 13 9 22

AVERAGt. FOKECAST tiUROU

au 14 10

TYPMoON 1 ESS

00EIOZ 02 SEP 70 00002 10 SEP

MEST IRACF. @ARNING 24 MOON FoRECA5T 48 NOUQ FoRECAST
ERRORS

TZ NUUR FAARLCAST
ERROHS

POSIT
E13RORS

wlhD PUSI T
tanaRs

wINO 0S1 WINO PoSIT GINO DST @lFAO POS1T IAINO DST MIW POSI r
0200002 l&. ON 150. bE 30 17.8FA 1511.2E 35 26

UINO UST WING
5 18.6u 146.7E 55 160 5 17i*YN143.2E 65 .452 ‘1S 19.*N 149. tE UO ●9I -i5

020 bl)OL IEA..3N 150. *E
0212002 15. *N 150.3E

021BOOZ IE!.7N 1~9.13E

030000Z lY.2N 149. *E
0306E.OL 19.6N 169. *E
0312002 ZO. ON 149. *E
031 BOOZ 20. *N 1~9.4E

0400002 F20.9N 169. lE
0406002 21.5N 14 EI.3E
041200f Z2.2N 14 EJ. OE
041uoOZ 23. uN 147. *E

050000L 23.’4N 147.1 E
0S0600Z 24. MN 146. *E
0512002 z5.7N 145. HE
0518002 26.3N 145. *E

060000Z 26.9N 145. ZE
0606002 27.5N 145. ZE
0612002 Z8. UN 145. $E
061&ooZ 28.4N 145. bE

070000L 28.7N 146. UE
070600Z 26.9N 146. *E

IA71200Z 29. ON 146. =E
U71800Z d9.1 N 1$6. bE

0800002 29.3N 146. bE

0806002 2Y. uN 140.6E
0812002 30.379 147.2E

0818002 30.9N 14~. bE

09uOOOL 32.2N 147. IIE
090600Z 33.7N 14 LI. >E

55 lt4.2N 149.8E
+0 km. eti 149.7E

●5 10.6N 14 R.EIE

30 IY.3N 14R.2E
55 19.6N l*q.lE
65 1$.9N 1*9. OE
15 2u.6N 1*9,5E

00 .io.7N 1~9.3E

M5 21.5N 146.9E
90 2z.3N 14ti.lE
95 23. OFI 1*7.5E

95 2J. tIN 1~7. OE
90 2.i. EIN 146.4E
90 2>.7N 145.7E
US 20.4N 145.2E

e5 21. oN 1*5.lE
65 2(.6k 145. OE
MO 2b.l N 145.1 E
bO 2b.9h IQ5.3E

60 Ze. EIN 145.7E
15 2Y.2N 14 L.13E
JO 29. IN 146.2E
70 ZY.2N 146.5E

05 2Y.3N 146.8E
65 2Y. EIN 146.9E
65 3U.lN 147.3E
00 3u.9N 1Q7.5E

50 31.5N 14A.lE
sO 3d.2N 14h. OE

55
40

45

50
60
70
70

80
80
90
%

9,
95
90
9U

90
90
90
80

80
75

65
b>

65
63
40

63

::

35
42

5T

6S
17
23
11

16
22

B
5

8
0

1:

8
12

::

::

17
a

10

1:

5

44
39

0
0

0

0
5
5

-5

a
-5

0
0

as

o
5

5

1:
0

0
0

-s
-5

0

-2:

5

a
o

19.1 M 147.OE 55
19.7u 147.4t. 60

19. RN 146.3E 65

Z.O. IN 145.9E. 70
21. ON 147.lt 70

21. ?N 147.9E 90
Z1. RN 148.9E 90

139
114 -:

172 -10

]8s -lU
53 -15
60
101 J!

122 -5
lq u
96 2U
g.9 30

32 Cfu
g ->
131 u
146 0

149 v
155 5
1*O la
186 u

84 5
52 u

H:

IQ3 0
180 u

-- --

-- --

-. --
-- --

19.wN ]44.2~ 70 259 -15 20.5N 1*1.dE 95 3S6
ZO.5N 144.4F 70 225 -20 21.2N 101.lE U5 377

<0.GN 143.OF 80 287 -1S 21.2N 1.$9.cE 90 456

-5
-6
s
5
5

20
10

10
15
30
3s

40
5
5
5

10
15
--
--

--
--
--
--

--
--
-.
-.

--

ZO.GN 1*2.5F 80 314 -15 21. ON 139*1E 90 4N5
&?. UN 144.3F 80 203 -10 .22.6N l*h. uE 90 3Te
2z.4N 146.2F 105 196 15 23.3N 1*3.~E 100 29?
if2.YN 147. IF 100 22J 15 23.9N 1*5.A!E 90 271

<s.lN 145.% 100 230 15 24.lN 143. IE 90
Z4.<N 145.4E 100 197 15 24. TN 1*2,YE 90
ZS.3N 143. iF 110 199 30 25. SN 1*0. oE 100
Zb. EN 14].7F 115 24s 35 27.4N A$3. sE 105

301
313
396
●48

366
●(W
●62
519

367
250
--
--

--
-.
--

Z9.3N 142.lF 110 20b 30 31.3N 139*YE 105
.30-AN 141.5F 75 Z70 O 32J3N 139.62 ?0
32..?S 14]. OF 75 341 5 35. ON 139.*E 7a
j<. sN 140. SF 75 J60 5 35. dN 1-sY.oE *5

30.*SI143.9E 80
30.’+N144.5E 80
31.ON 145.lL 85
32.?N 146.3E 70

30.7N l&6.7E TO
29.YN 146.2t. 65
30. IN 147.4F. 65
30. ON 167.7L 60

3~.5N 142.9F
34.lN 144.5F
S4.lN i45.7F
.i4.EIN 14 SI.5F

70
70
70
6S

31*
2e2
.?39
.?37

5
5
5
5

36.6N 1*2.oE
37.lN 1*5.=5
---- ----
---- ----

60
6s
--

--
--

ii.3N 148.5F
3c..iN 147.(5F
---- ---o-
---- ---.-

60
55

--

7>
91
-.
-.

10
5

--
--

--.- ---.-
--.- -----
---- -----
---- ----- --

--
--
-.
-.
--
-.

29.5N 147.3t 50

30.7N 148.lE 50
. ..- ----- --
--$- ----- --

---- -----
---- -.-*.
---- -----
---- ---.-

--
--
--
-.

--
--
--
--

--
--
--
--

---- ----
----- -----
---- -----
--.- ---, .

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

--.- ---.-
--.- ---,-

--.- ---.- --
---- ----- --

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

--
--

--
-- --

TYPHOONS ●HILL WIND OVER 35KTS
bARNlhG 2*-HR 48-IiR T2-Hh

AVtmAGE FuntCASl kIARUN 2uNu 1 13NN z43NM 3R7NM
AVENAGE uibr17 ANGLb. t.whou 14NU 7uNM 160NP 330 N)!
AvEliAGE MAbNl luok OF uINU CHUOR 3KTS bKTS 13K1S 13K1S
AVERAGE CAIA5 OF 81NU kw?uN OKI> 2KTS 5K1S lIKIS
Nul@dET7 UF f OIALCAS rh 29 26 22 18

ALL FORECASTS
WARNING <4-HR 48-HR 72*U

21N?I 113NK 243MK 313TNU
15NU {uNM 180NM 33UNM

3F.Ts 6KTS J3KTS 13KTS
OKTS <KTS 5KTS llKTS

3U de 22 In
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TVWHOON WIW41E

09 SEP TO 00002 12 SEPOoouz

26 NOUN FoRECAST 48 HouR FORECAsr 72 HI)(SR FI)RECAST
ERaOnb ENHORS tIFRORS

ME51 lttAC,n

POS1 T NIND
25.8N 164. UE *O

<6.9N 16+. UE 50
211. ON 163.7E bO
2Y. uN 163.4E t,5

JO. ON 163. uE 05

ERAIoM5
DST UINO PnSIT WINO oST iIMO Pos 1 T HIND LIST WINO POSI r UINO L)ST WINO

5 -lo 27.7N 164.2L 40 151 -.?5 ,?9.7N 164.6F 45 31> -10 ---- ----- ‘- -- --

26 -15 29. bN 164.7t 45 lg9 -A! XA. IN 165.6F 55 .?36 5 ----
24 -15 31.7N 163.5E 55 55 -lo

34 -i5 32. HN lb3.5t 60 67 -5

POSIT UINU
22.8N lb3.9E .3u
20.5N 166.2E 35
2(. MN 164.lE 45
r!o.8N 166. OE 50

.Iu.lw 167.7E 63

0900002
u90600L
091200Z
a91800Z

Ieooooz

1006OOZ
loi200z
1018!)02

1100002
L106OOZ

----- .- -. -.
---.- -- -- --
---.- -- -- --
-.., . . . -. --
----- -- -- --
----- -- -- --
---, - -- -- .-
----- -- -- -.
----- -- -- --

---- ---, -
---- -....,-
---- -----
---- -----
---- -----
---- -----
---- -----
---- ---*-

-- -- -- ----
---- ----, -
-- -- -- ----
-- -- -- ----
-- -. -- ----
-- -- -- ----
-. -- .- ----
-- -- -- ----

17 0 34. o!d 160.WZ 65 116 lo

.33 0 35. ?N 160.6E 65 194 15
10 0 ---- ----- -- -- --
30 0 ---- ----- -- -- --

31. IIN 162. WE IJ5
32.2N 162.6E 05
.S3.3N 16.2.3E b5

31.2N 162.2E 65
3<.2N Ib?.8L b>
3s.3N 167.9E 65

34.7N i62. bE

3b. MN 163.9E U
36.7N ]b7.5E 55
3b.5N 163.3E 5U

5 0 ---- ----- -- -- --
34 0 ---- ----- -- -- --

TYPHOONS SHILE MIND OVER 35KTS 4LL FORECASTS

wARNING 24-HR @3-HR 72-HR
AVERAGE fOMtCAST CNROM

WARNING <*-tlR 4E141R 72-MM

22NM l_E9NM 276NM Ow ~ l:% 276NN ON!!

AYE IEAGE RI 6HT ANGLL LKKOI( 16NM 67NU lliihm ONM 115uN own

AVEltAGk MAbNI TUOE OF wlNO CMROR 6KTS 14KTS SKTS OKTS 6K1S l~KTS 13KTS OUTS

AVENAGi MIAS OF WIND tMfuk -6KTS -6KTS -3KTS OKTS -6K1S ‘CKTS -3KTS OUT s

NuMdER of FuRECAS 1S 10 6 2 0 10 6 2 0

1600002

7Y?MOON ALIcE

00002 16 SEP TO 06002 20 sEP

UES T TR&cfi wARNING 24 HOUR FoRECAST
ERRORS ERRORS

48 HOUR FoRECAST ?2 M(3uR FORLCAST
EMNORS kRRORS

POSIT UlhO
13. LIN 129. *E jO
13.9N 12B.4E 35
i4.lN L2T. *E 40
14.3N 126.4E 45

POSIT IAINu
13.8N 12?.7E 30
13.9N 12R.4E 33
i4.2N 127.6E 35

1*.~N 126.5E 45

1*.7N 125.3E 45
10.9N 124.3E 6U

13.3N 123.3E 65
1>.8N 127.2E 75

lb.lN 121. OE 65
lc..7u 119.1 E b5
lb.9N 116. L3E 65
10.6t4 llt,. oE 55

l?.lN 114.9E 55
lf.6r4lI?.9E 55
l&,lN 111. OE 60
lY.lN 109.6E 50

lY.2N IOH.5E 50
19.9N 107.1 E 40
--.---- .---

LET uINO POS1 T MIND
17 0 16.oN 127.4F. 45
0 0 15.9N 125.7f. 50
13 -5 16.zN 124.4E 55
8 0 16.1?4122.8E 65

Og WJo

102 :15
09 -213
?7 -i”

24 -1>
109 -15

137 -!)
149 a

143 1>

114 1>
34 lU
108 -10

127 -5
100
91 -1:
-- --

-- -.
-- -.
-- -.

PoSIT MINO
17.9N 124.3E 60
lU.lN 122.13E 60
17. *N 121.3E 60

i7. SN 1113.9F 55

DsT UIND Posl T UINO 0S7 NINO
70 37q
70 415
65 394

277

242 -5 19. sN lzO.SE
2s4 -5 20.lN iL9.~ii
252 0 19.7N 1L8.lE
1679 -S 18.6N 11>.96

144 0 lB.9N 113.3E
211 S 19.1 N 113.*E
251 s 18.6N 112.lE
20.? 15 ---- -----

10
10
5
10

\5
30
35
..

--
--
.-
--

--
.-
--
-.

..

..
--

160600Z
1612002

1616002

1700002
1706002
171200Z
1718002

laooooz
J80600L
1812002
L811300Z

190000Z
190600Z
191200Z
191800Z

toooooz
,?O0600Z
2012002

hvERA6ti
&VERAGti
MERAGE
&VEfiAGE

14.7N 125.3F 55
15. (N4 1z4. ?E 05

15.4# 123. IE 75
15.9N 122.13E 75

0 -10 16.2N 120.8E 50
8 ‘5 16. IN 120.4E 50

13 -10 16.9M 119.4E 55
13 0 17.2N 11.s.2E 65

17.6N 116.8F 60
17.5N 116.5F 65
17.GN 115.7F. 65
lAJ*UN 114.5E 70

b5
70
70

254
333
337
-.

---.-
--.,-
---.-
--..-
---.-
---.-
--. ,-
---e.

-----

-----

-.-, .

16.3N 120. *E 05
10.7N lltl. bE 6S
16.9N 117. UE 00
17. ON 11S.02 DO

36 0 17.3N 116.8E 75
29 0 17.9N 114.8t 7s
11 5 17.9N 11o.8E 70
26 -5 16.8N 111.lE 45

lU.3N 113.2E
18@N 11O.7F
lU.lN 104.6F
---- ---,-

75

65
40
-.

25.? 25 ----
18.S 25 ----
119 s ----
-- -. --.-,

-- -- ----
-. .- ....
-- -- ----
-- -- --,-

-- -. ....
-- -- ...-
-- -. ----

--
-- --

-.
-.
-.
-.
-.
. .
--
-.
.-

17.3N 114.3E bO
17.7N 112. HE W7
ltl.2N 111.3E 60
18.6N 111. oE 5S

36 -5 17.lAJ 11O.OL 45
-S 17.NN 106.7E 40

1: 0 20.3N 104.9L 25
lJ5 -5 ---- ----- --

25 0 ---- ----- --
42 0 ---- ----- --
-- -- --, - ---.- --

---- -----
---- ---Q-

---- ---*-

--, - -----

.-

. .

.-
--

.-

. .

. .
--
-.
.-

IJ3.9N 108. NE >0
19.3N 107. !IE 40

19.4N 106.2E 35

---- ---*-
--, - -----
-. ,- -e- .- --

ALL FORECA575
UARMINQ <4-HR 4s-HR 72-MU

TYDHOONS IIHILE uI~ ovER 35KT5

hAIWUING 2*-NR 4tl-HR 72-HR
22NN 101NN 20.3w 341FANfUNF.CAST tnllon

MIGHT ANM.t ttin~ 10NM 5*NN 710NM 1?5NM
MAGNI TUUE OF w 1NV kHnOR 3KTS lIKTS 9KIS lbK7S
tiIAS OF UIWO t.MNuR -3KTS -5KTS 6!(1S 16K7S

22NM lUINN 209NN 341NM
10NN 3QNH 71NH 125NM

3KTs 11K7S 9K7S lbK7S
-3K?S ‘!)K7S 6KTS IbKTS
in ii) 11 7-NER UF F LIRECAS I S 17 15 11 7
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TYPHOON 13ETTY

060Llz ~7 SEP TO 12002 2? SEP

t3EsT IRACF, uAl?h ING 24 HOW FoRECAST 48 HOUR FoRECAST

LtNiORS
POSIT WINO DST UINO

ll*lN 135.4F 50 83 5
“1I*3N 133.9F 50 126 5
lM. SN 132.9F 50 147 0

18.*N 130.2F 70 2*M 15

18.MN 127.1 F 75 362 15
16. UN 12E.5F 75 25s 10
17. UN 130.6F 75 ?63 S

17.3N 128.6E 75 282 0
11.*N 127.9F BO 299 0
16.&N 130.1 E 85 41S O
18.lN 130.1 E 8S 405 -5

?t HWR FORkCAST
ERRORS

Posl T WIMO MT I(INO

lB. IN. 131. dE b5 16R 5
17.6N lCY. UE b5 223 0
lS.6N 12ti. bE 05 19? -5

19. ON 145s<E U5 26>

,9.7N 14’.5.560376 ‘:
19.2N 1.?3. sE b5 2bl O
17. bN ltb. SE B5 321 -5

kRROkS gRROHS
Posl 1 MINI) Posh WIND D5T illhll PoSIT

1706002 16.2N 1.+3. /E -+0 10.3N 143.7E 25
lilNO MT wINO

1712002 lb.7N 14,2. OE
17. IN 139.6E 35 8$

30 10.5N 142. OE 25 35 24
35

-5
-5
-5

u
u

-5

1>

lU
1>
Iu

lU
5
u
u

17. ok 138. OL
17.7N 137. OE

l?.7N 135.2c

113.2N 132-SE
17.6N 133.1 E
16.6N 134.2E

1718002 16.9N 140.rE

1800002 17.uN 13Y.4E
180600L 16.VN 1313.2E
181200Z 16. YN 137. *E
181800/ 16. aN 131.lE

jo lb.9N i~i.lE 25 54

103

237
173
1<6

162
192
252
252

55

~

60

65
65
65

70

75
60
05
F30

75
80
50

55

70
70
65
--

--
--

35 16. YN 13a.EIE 35 24

35 1(.lN 137. YE 35- 21
S5 l/. lN 137.2E 4!3 26
40 10. EIN 137.lE 40 0

0

0
5
0

1900002 16.6N 136,. OE
190bOOZ lb.6N 136.3E
191200Z 17.2N 130. lE
1918002 18.3N 135. ?E

2000002 19.2N 134.5E
2006002 ZO. ON 133. *E
2012002 20.7N 132. UE
2016002 21k4N 130. bE

2100002 2?. ON 129.1 E
2106002 22.4N 127. hE
211200Z 22.7N 126. IE
2118002 22.7N I?4.7E

40 le.7h 136.6E *5
*5 le.8N 1J506E 50
45 10.7)N 135.6E 50
50 lM. lN 135. SE 50

55 1..4N 1J6.5E 55
bO 2u. ON 133.5E 55
b5 2LI.5N 137.2E 60
70 21. Th 130.2E 65

~5 21. i+N 1.29.5E 65
80 2d.7N 1.?7.5E 75
L15 2z.9N 126.2E 80
90 22. tIN 124.9E MS

5
5
5
0

16.9N 133. OE
17. oN 132.2k
16.7N 133.45.
113.lN 133.4L

20.81U 130.4E
22.4N 129.5E
22.3N 127.9t
z3.7N 125.1 E

23.2N 125.2t
24.5N 121.9E
24.2N 119.9E
23.1 N 119.5E

22.3N 117.2E
22.3N 116.3E
22.3N 115.3L

17.9N 1<*.*E 90 264 -S
18.2N 1.?3. fE 90 276 -5
17.2N LZb. OE 9S 44s 20
lB.5N ltb. UE ’35 4?2 30

6
42
37

12

0
-5

-5
-5

102 u
105 u

102 u
64 -Jo

95 -Zu

115 -1s
92 .25
?3 -10

106 10

116 15
110 20

-- -.

. . --

.- -.
-. . .

Zi. UN 126.2E
.23.4N 125. bF
2.6. UN 123.9F
ZE...4N 121.1 F

J:
90
60

14B -5
202 5
17u 15
186 -5

23.2N 122.1 E
25.2N l<l. >E
25. IN 119.2JE
---- ---*-

100
90
>5
.-

171
216

40
35
10
--

193
-.

-10
-5
-5
-5

r!4. SN i21. IF
Z5..$N 115.9E
---- -----
---- ---+-

142
157

-.
-.

,?5
19
13
13

65
35
. .
.-

-J--..
---- -----
---- ---, -
---- ---*-
--.- -----

-.
--
-.
--

.-

.-

. .
-.

--
-.

2200002 22. bN 123. GE
.3206002 22.6N 122.2E
2212002 22.9N 120. BE
i?21800Z Z2.4N 119.’fE

2300002 22.9N 119.13E

2306001 23.5N 1 lB. OE
2312002 23.7N 110. hE

95 2<.6N 123.3E 90 17
’35 2.?.5N 122.1 E 90 Ii
75 2c.7N 121?.9E 90 13

65 <<.7N 11o.3E 70 28

-5
-5
15

5

---- --m*-

---- -----

---- ---, -

---- ---.-

-.
--
-.
--

--
.-
--
. .

. .

. .

.-

. .

. .
-.
.-
--

---- ---m-

---- -----

--, - -----

---- ---.-

--
.-
.-
--

. .

. .

. .--.- -----
---- ----
---- -----
---- ---*-

60 2.?&7h 118.7E 70 10 ---- -----
---- -----
---- ---.-

.-
--
.-

-.
. .
. .

-.
--
. .

---- ---, -
---- -----
---- ---*-

--
. .
-.

. .

.-

.-
-.
--
-.

>5 2j. $1( 117. ME 70
*5 24. ON 116.8E 45

15
0

TYPHOONS #HILE WINO OVER 35KTS
bAtiNING 24-HR 68-MR 72-HR

AVERAGL FO)ILCAST t.uROH lENM 123NM 230NM 27*NM

ALL FORECASTS

M4RN1NG Z*-HR 48-IIR 72-M
18NM 1:3NII 230NM 27*NN
llNM (?NM 152)AM 206NN

5MTS 9KTS 7KTS 12KTS
4VERAGE nltiHT ANGLk EHROU J 2NM 77NU 152NN 206NM
AVE14AGE MAuNITUI)E LIF uINLI MUON 5KTS 9KTS 7KTS 12KTS
AVERAfJE MIAS OF IAIND knRUR IKT> IKTS 3KTS 9K7S
NuMBER U6 FO14LCASrS 23 22 17 14

u&Ts lKTS ?xli 9KTS
26

-.. .
;C 17 14

TYPHOON CORA

0600z 01 OCT TO 06002 06 OCT

tiEST TRACM dARNIMG 24 HOUR FoNECAsl
LMRIN?S ERROK>

IJOSI 7 Wlho POSIT MINu OST MIND

14. ON 133.5E 30 ]..1N 133.1 E 30

uINO OST UINO
24 0 17.%; ~8.9E 45 lg~ lU

15. ON 132.5E 30 1..9N lj?. OE 30 47
le.2N 132. *E

O 18. ON 127.6E 45 233 u
>0 lb. Ok 13?. ZE 3U 17 0 19.2N 129.9E 40 ?1 -lu

17. aN 132./E 30 IJ.5N 131.5E -W 40 0 21. *N 128.6k 40 55 -20

113.7N 131. uE .!5 lY.3N 131.1 E 3> b3 O 23.7N 127.7E 55 98 -15

19.9N 131. ZE 45 IY.8N 131.4E 40 13 -5 24.oN 129.7E S5 ~3 -25

20. ?N 130.2E >0 ,?u.6N 13n.6E 40 23 -lo ?4.3N 128.7c 55 +0 -2>

4?2 HOUR FORECAS7
~utiORS

PoSIT UINO DSI wIND
lU. TN 124.7F 55 351 ’15

19.5N 123.6F 55 399 -25
<1.5N i26.lJF S5 235 -25

72 HUUR FuRECA5T
tRRORS

Posl 1 NINO OST MINO

19.7N 121.zE 70 bUV -30
20.7N 1.?O.UE b5 7% -40
23.3N 143. (E 05 656 -40

IJ106OOZ
0112002
OIIL!OOL

IJ20000L
020 EIOOL
U21200Z
021auoz

0300002

<.4.5N 125. oF 50 291 ’40
z4.13N 123.6F 65 401 ’35
<7. ON 126.8F 65 27= ’40
2t.9N 126.5F S5 378 ’50

24.7N IiL. Lit b5 6*? -35
25.lN 119.OE 55 11OB -45
30.57’4Ltb. uE 55 861 -45
--, - ----- -. .---

.-

. .
--
-.
. .
--
.-
--
.-
--
-.

21.8N 129.5E bO 21. BN 1?9. IsE 45 17 -15 25.2N 127.6L 55 lie ‘j=

0306001 22.8N 129. #E 70 Z<.7N 129.2E 60 6 -10 26. IN 127. Ot EIO 202 ‘?u

u31200f z3.7N 123.2E dO 23.6N 129. oE Ub 12 5 2’7.0N 12u.3E LoO 207 ‘b

031aoOZ 24.7N 12 Y.3F- bO 2>. ON 129.2E 85 19 5 ?900N 131. Ot- !30 i~13 -15

dU.UN 125.8F 55 539 ’45

i9.9N 125.8F 60 689 -20

NJ.*N 13].8F 130 588 ’20
---- ----- -- -- --

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

-. --
-. -.

. .
--
--
.-
-.
. .
--
. .
.-

--, -
----

-----
---o-

---, -

---.-

-----

---.-

-----

-----

---.-

-.
-.

040000f <0. UN 129. *E 90 2>. MN 129.4E 9> 16 5 29.7N 131.7E 100 2?6 U ‘--- ‘---- ‘- ‘- ‘-
0*0600Z E7.6N 130. *L lUO 21.2N 13[1.3E 100 24
0412002 <9. uN 131.5L lu5 .?7.lN 131.4E 105 8

0 31.3N 134.4L 100 2*7 u ‘--- ‘---- -- ‘- ‘-
0 34.6N 137.3E 10o 256 U ‘--- ‘---- ‘- ‘- ‘-

0418002 30.3N 133..?C11J53u.c7N132.S~ 1135 27 0 ‘--- ‘---- ‘- ‘- ‘- ‘-”- ‘--*- ‘- ‘- ‘-

----
--, -
----
----

--
.-
-.
-.
.-
. .

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

u50000f .31. fN 13>. ~t luO 31.4N 1J5.6E 10= 19 5 ---- -----

0506001 3s.l N 138. ME luO 3j.3N 138,3E 116 <8 10 --,- -----

0512002 34.3N 142’. ?E luO 3’+.3N l*?.3E 105 10 5 ---- ‘----

-.
-.
-.

-- -- ---- ----- -- --
-- -- ---- ----- -- --
Q- -- ---- ----- -- --

-.
-.
--

7YDnOOrAS ●tlILt. tilNu OViH 35KTS

, 4RN1NG 24-HR 48-W ?2-HR

AVkRAGk Fum.CA>T tnl?~ti ZONM 153NM 413NM IQ5NM

AVt. kAGt t! IbhT ANGLt LRKOM 12NH 83NM 230NM 420NM

AVE12AGt. M&bN11U7)E IIF n’l Nv r_klN)d >KIS lsKTS 32K1S 3’3K7S

AVENAGL blA> OF III NO tdlUM -OKTS -11 KTS -32K7S -39KTS

NUM6LR OF FORkC4S I > I* 14 10 b

ALL FOW.CASTS

uhRNING z*-INT 4B-HR 72-H*
22Nti 1 ~3NM 4 L5WM i3?bNM
lbNM OSNN 23oNM 42UNH

W.TS lSKIS 321(1S 39KIS

-Wit S ‘1 lKTS -32KTS -39KIS
18 1* 10 b

67



TYPHOON LLSIE
%

QOUUZ 09 OCT TO 00002 15 OCI

24 HOUR FoRECAST 48 MOUQ FORECAST
kRRL3NS ERR(M>

rd HOUR FuRL$.AsT
EuHORS tRi?ORS

LIE5T IRACK NARNINC

Po$l 1 WIND POS 1 T 161NJ
090000< 12. ~N 138. lE <5 lz.9N IJt.2~ 25
090600L 13./N 13b. hE 50 1<.9N 136.3E 30
091?002 1+..?N 13>.4E 30 lS.l N l-i4.9E 3U
0911300Z 15.3N 134. *E 35 lJ.9N lJ3.9E 3V

1000002 lb. zN lW.2E 45 10.2N 133.5E 50
1006oOZ 16. YN 131.9E >0 1(.lN 13?. OE 55
1012002 17. W4 1.30. +E 55 lf.5N 130.5E 55
10 IEIOOZ 17. tlN 129. !JE bO l/. EiN 12G. IE 60

Ilooooz 16.2?4 1Z7. ?.E 15 ls. *N 1z7.5E 70

I106OOZ lF).8N 1.?6.3E Y5 ld.7N 126.16 76
1112002 19. <N 125.1 E 125 lY.3N 124.9E 120
llldooZ 19. bN 124. uF. 135 1*.7N I<A. OE 1*u

1200002 20.1!4 123. oE 1.+5 2u.lN 1<3. OZ L4u
1206002 du.5N 122.3E 130 iu.5N 12i.lE 130

121,? 001 20.MN 121.3E 125 20.9N 121.7E 12>
1211300Z 21. IN 120. W 115 2,. IN 12c.6E 1?0

1300002 <1. *N 119. *E lUSJ 21.6N 110.3E 110

1306001 .?l.7N 11s4.6s lilo 2i.6N lIP.3E lrlu
131200Z ,?l.6N 117.7E 95 21.7N 117.4E 9=.

1318002 21.7N 116.*E +0 21. UN 116.3E 90

LISTWIND WISI r OINO
13 0 15. F7,N 135.lL 35
<5 0 13.9N 13Z.4L 45
72 0 13. hN 129.2E 45
Me -5 15.5N 1?9.5E 50

;;: “i::o

181 -5
218 -10
140 -10

L46
1+9 -1:
U6 +>
55 -5.>

84 -%U
;: -4*

!)
23 >

21 15
26 <0
50 lb
45 10

+6 5

30 211
34 al

56 ZIZ

25 MI
-- --
-- . .
.- --

-- --

PoSIT WINO
i7.YN 131.8F 50
15. IN 128.5E 55
14.CW IZ5. OF 60
lb.UN 125.6F 65

uSI uINU Pos 11 uINO
24> -25 19.9N 1.?8.uE 65
254 -40 16.3N ld>.3E 70
263 -65 16. ON 1<1. lE 70
190 -70 1800N lzI.3E 70

DST wINO
3?6 -70
3(J3 -60
207 -55
195 .4s

400 -5
3EN3 o
9* I -5
Wz -lo

877 -5

541 -10
-- --

141 10

156 10
-- --

-. --
-. --

-- --

-. --
-- --

-. --

-. --
-- -.

-- --
-- -.

-- -.

..
-“L. ,

17 5 19.3N 129. Sf. 80
13 5 ?O. SN 1Z8. OL 80

a O 20. ?N 126.2t sO
6 0 20.4N 124.5t 80

dl .*N 127.7F 90
23. SIN 125.9F 90
d*.6N 125.9E 90
25.IJN 123.2r 85

i?5.UN 121 .6F 85
<*.lN 119. IF 75
2S. UN 116.oF Loo
ZI.lN 115. OF 100

274 -45 23.lN ldb. *E 100
.?49 -4o 26.7N .I<4.uE 100
-%0 -35 29. ZN 1-33.uE 90
279 -30

12 -5 ?l.3N 12Z.2L 85

13 -25 ,?O.6N 120.9E 85
13 -5 i!l.3N lZO. OE 130

5 #21.2N 120. OE 120

30.2N b?ti. (E

28.3N ltl.4E
---- ---.-

21.6N llO. UE

tlo

00

50

+5
-.

--
--

--

. .

.-

6

1:
23
11

6

18
10

18

6
u

8
<B

5 ?l.6N 119.lt 120
0 ?l. BN 1113.lE 120

0 22. ON 118.5L 110
5 22. zN 117.2E 100

<1. YN 113.9F 100
2.?. <N 113. OF 90

<4. JN 114.2F 90
Z3.lh 112.6E 60

2Z. LW 11]. oF 35
---- ---.- --
---- ---.- --

---- ---.- --

18 15
67 20

61 35
6b 20

21.7N 11 M3.9E
--.- -----

--<- ---, -
--.- ---.-

5 ?2.sN 115.2E 90
0 z2.5N 114.2f. 90
0 21. QN 112. SE 75

0 ?l.9N 111.5E 60

-5 ?l. RN 111.3t 65
-5 ---- ----- --

0 ---- ----- --
0 --.- ----- --

61 0
-. --
-. --

-- --

---- -----
---------
---- ---.-
--.- ----- -.

--, - ----- “--
---- ----- -.
---- ---.- --
--- ----- --

1400002 i?l.9N 115.3E MS Z1.ffl 115.3E 60
1406002 2.2. uN 114.2E 70 tl.9N 11*.lE 6>
1412002 22. ON 113.-E 55 .?I.9N I1?.3E k15
14]0002 22.Oh 112.5E ●O 21 .9N 113.OL 4(I

1500002 ZZ.ON 111. tE 45 2.?.ON 112.SE 20

-- -.
-- --
-- -.
-. --

---- -----
---- ---,-
--.- ---, -
---- ---*-

.-
-.
-.
--

●4 -J5 ---- ----- -- ---- ---.- -- -- -- ---- ----- -.

7YPHOONS ●MILE UINO nER 35KTS
k414NING 2*-NH 4LI-til? 72-HR

AVE16AGE P 0NLCA57 *.UROM 17E4@ 80NN l131hu ●Y2NN
AVkNASE kIONT ANGLt t.WkOli 10FW 54NM 134P4. 3_40F6M

AVt#tPGE MAbliI I(M3E OF wINU CUROR 4K15 2uKTS 29?.1S ?4KTS
AVENA6E tlIAs OF MIND tIoEu61 -2KIS -*KTS -l W.TS -70KTS

NIMSER l)f t ORt-CASTS 22 21 17 12

ALL FORECASTS
dANNING t*-NR 48AiR 7Z-MM

lYNN UUNFI 18]uN 452NN
13FR4 =W4F4 134NN 330NH

●ils dKIs 29KTs 2+KTS
-lF.tS XKTS -171rTs -20K7S

2!l <1 17 lL

TYWIOOF4 F LOSS I IS

20 OCT TO 12002 23 OClOoolzz

0ES7 1 RACA eANN1 NO 24 NOUN FORECAST 413 HOUR FoRECAST lt M(N3R FORECAST
ERRORS ERROR>

P73SI r
E16NORS

Ulno POSIT wir40 OST tilu”
E77RORS

WW311 WIND D= Wlmo POSIT
2000002 15.bN 117. *E 30 1>.13N 117.oE J) 2* O 16. ?N 114.9E 45

uINO 0S1 MIND
13

Pos11 UINO 0s1 UINO

2006001 lS.3N 116. UE 30 13.7N
lb.3N 112.4E 50 196 -10 15. i3N 110. IJE 50 29? -15

196 0 lb.2N ]]O. IF 50 ZE* -15 15. MN IU7.4E
201i200Z 15. iri llb. *E 30 1>.77u 200 -> lb. ON 11O.9F 50 236 -20 ---- -----

157 0 lb. ON 11].7E 60 230 -10 ---- -----

116. OE 30 24 0 16.0* 113. IF.
115.5E 30 S2 o 15.eN 113.3t
116.8E 4U 6 0 15.7N 114.lE

45
45

55

35
-.

--

.-
--
. .
-.

--
--
--
-.

--
--

310 -i5
.- --

.- --

--- --

-. --
-- .-
-. --

-- -.
.- --
-- --
.- -.

-. --
-. --

2018002 1>. >N 11>. *E 40 1>.6N

210000f 15.s.N 116. OE
2106002 16.3N 116.5E
211200Z lb. *N 116.6S
2118002 17.6F4 116. uE

lY.6N
1..9N
1..NN
1(.7*

li5.8E 45 17 0 lb.NoJ 115.2E
11=.9E 43 42 0 16.4w 115.6E
liF..5E 50 0 18.*N 116.2t
116.62 S. 3: 0 19.9N 115.7t.

50
50
65
65

i43 -Iv

148 -15
1?9 -b
163 -5

16. *N 114.lE
I?. *N 114.7F
---- -----
---- ---.-

5s
55
--
--

?80 -lo
32*

-. -?
-- -.

----
-.-”
--*-
--*-

-----
-.-,.
---, -
---.-

●S
50
=-5

220000Z lEJ.2N 115..?s
220600Z 16.6N 114.*E
2Z1200Z 19. IFN 113.6E
221dOOZ 19. TN 112. ME

*O
e5
70
70

10.9N
lM.5N
i3. sN
JY.2N

115. OE 60 43 0 ?O.8N 112.2t
114.3E 65 0 ls.nd 111.8E
1A3.6L 7U 1; o ---- ---.-
]l>. ?E 7U 30 0 ---- -----

65
75
--
--

+3 o

164 25
-- --
-- .-

---- -----
---- -----
--, - -----
---- ---.-

--
--

-- --
-- --
-. --
. . --

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

-.-c-

:-- ●-

-----

-----.-
2300002 2U.5N 111. TE
Z30600Z Z1. ZN 110. bE

05
so

Z.3.4N
21. IN

111.7E 7U 5
11 O.9E 50 1: 0 :::: :::::

-- .-
-. -.

--
.-

---- ---, -
---- ---.-

. .
--

. . .-
-- -.

-.-.-
---*-

TYPHOONS IIHILE ●INO OVER 35KTS

iAwNIr4G 2*-14R 48-MI 72-HR
20Nn 1*2NN 2561W 333NM

*LL FORECASTs

MANNING d+-HR 4@.HR 72-MN
23NN I%?NM ?5wdM 333N!I

IZNM 03N14 176NM 324F6N
o!(Ts /KTS 12K7S 15KTS

OKTS ‘.?KIS -1OK7S -IWCTS
1* 1!2 6 2

AVEltAGk F(NciCfiST tWIEOK
AVEI?AGE tl16tlT AwGLE t14tiO!f 1 2NN 83NN 176NK 3?4NM
AVERAGt MAWI I (ZOE UF uLNU H470M OK rs 7KTS lzKIS 15KTS
&VERA6k MIAS (JF ,IIwO ktlRUR 0KT5
NUNGER W FcJRtCAS1 >

-2KTS -iOKTS -15K7S
11 10 6 2



ksoz

wARN1 NG
ERRORS

TYPHOON iDA

06 NOV TO 12Q02 11 NOV

24 UOU@ FoRECAST 49 HOUR FORECAS r
ERRORS

7< HuOZZ FOAWCAST
EuUORS kmnnm

UEST fRACK

POSIT WINO POSIT NINII
0606002 11.7N 1.%9.tIE 25 lUOIN 149.2E 25
06]200Z 12.4N 149.5E 25 11.9N 146.6E 25
0618002 lZ.9N 149.6E 25 11. Zt4 147.7E .25

UST Mlw
98 *
172 0
150 ●

Posrt uINO
11.zw 1*5.5E 45
13.4?4lQ.5E 65
13.Iw 143.5E *a

—...._,._
DST uINO PoSIT UINO LIST MINCI Posl 1 WI?40 0s1 Wluo
287 15 11.Lw 1+0.2E 55 54J 10 12.ON 134.uE b5 7M 5
408 15 1*.AN 137.7E 55 60+ 10 14.3N 132.sE 6S a23 5
3*6 10 1..1N 13$1.*F 55 494 5 14.3N i>e.K b5 7Z7 -s

U700UOZ 13.3N 149,7E 25 12.7N l* fl.5E 25
070600z 13.7N 149.7E 30 lj. ON 14Q.2E 311

0712002 14.1 N 149. >E 30 lJ.8N 14.9.9E 35
071aOOZ 1~.8N 149.2E 40 1~.6t4 IW.5E 33

?0 ●
51 ●

39
40 2

14.136J 144.5E 60
13. fIN 147.3E 45

14.6M 146.3E 45
15. @ 146.3E 45

2bB 3
168 u
172
159 -:

15.2N 140.5E
14.5N 14*.lF

lk.. SN 14z..6F
15.13N 142. BE

55
60
60
60

376 0
299 0

315
347 -1:

16.2N lsb.4E
lS.5N 1*0.lE

16. ON ls7.bE
J6. JN lJL4. OE

65 64? -10
10 641 -177

70 u4n -l!!
70 993 -10

OBOOOOZ 15.4N 148.9E 35 1*J3N 14!I.5E 40 43 5

540
36 0
13 -5

IS.4N 146.5t 60
16.?N 146.lL 65
18.9N 145.5E 65
20.3N 144.5E 65

16. +N 142.4F

1?. *N 142.6E
21.2N 143.9E
23-UN 144,7F

75

60
70
70

406 0

469
373 -1:
402 -lo

---- -----
. ..- -----
---- -----
---- ---B-

----
-- -- -
-- -- --
-- -- -
-- -. --
-- -- --
-- -- --
-- -- -.
-. -. --
-- -. --
-- -- --
-- -- --

0606002 16.2N 14a.4E ●S l>~3N i4LI.3E 45
0812002 17. lN 147, *E *5 10.5N 147.7E 45
0618002 17. Lw4 14 Li. YE 50 1(.6N 147. oE 45

090000Z lM.5N 146. IE 55 lb.5N 14b.3E 55 11 D
0906002 19.3N 145. hE 6.0 19.lN 145.13E 60 16 0
u91200Z 20.lN 145.4E 60 21A. IN 1.i5.2E 60 11
0918002 21.1?4 )45.3E IO .?l.3h 144*9E 65 ,?5 -:

21.*N 144.3E
22.1 N 144.2E

23.4N 143.at
25.5N 14s.9E

70
65
65
65

91 -5
l~o -1>

283 -20
281 -15

----- ---, -
---- ---*-
---- ---------- ---.-

--
-.
.-
--

-- --
-. --
-- ..-
-. --

---- ----
---- -----
---- -----
---- ---.-

1000OI3Z 22.4N 14b. rE 75 2<.3N 145.7E 70 6 -5
1006OOZ 24. ZN 14b.uE MO 23.4N A46. iE aO 61 0

1012OOZ Z6.2N 148. (JE M5 20.lN 1%.3E sO -5
1018oOZ 29.5N 148.7E MO 2B.7N 148.9E E711 i; c

--a- -----

---- ---o-

---- --a-

---- ---*-

-- -.
- .-
-. --
-. --

---- ..--, -
---- --------- ---, -
---- ---.-

--
-.
--
. .

--- --
-. --
--- --
--- --

..+- ---, -
----- -----
---- -----
---- ----

.-

TYPHOONS uHILE WIND OVER 35KTS ALL FORECASTS
wARNING 2*-HR 48-HR 72-HR

421NH 775NN
299hM 5Q6Nh

5KTS 9KTS

;;KTS -;KTS

MARNING c4-HR ‘461:R 7i?-HN
51NN i?llNN 421NM 775N14
4~~s 15~~$ 299NN 596NN

5KTS 9KTS
;~TS ;~K7$ .lKTs

11

AVERAGE FOHkcAS r kuRou 29rAN 177NN
AVERAGE RltiHT ANGLk EKNON 1;W5 108NM
AvtnAGE HAGNITuOE OF UINU tRROR 7KTS
AVEITAGE BIAS OF MINO E14RON ;~TS -4KTS
NUMBER OF ‘FoRECASIS 12

.6KTS
7

7vPli00N .kJf4E

0600Z 16 NGV TO 00002 24 NOW

BEST TRACK WARNING
ERRORS

tAST WINO
32 0
21 0
36 -S

24 HOUR FoRECAST
ERRORS

46 N(7UQ FORECAS 7
EUUORS

POSIT UINO 0S7 MINO
8.*N 136.2F 45 490 ’30
IA. UN 134. IF 50 493 ’35
6.AIN 137.3E 55 359 -45

7.IN 137. OE 6S 376 ’70
7.3N 136.2E 80 43z ’70
M.ZN 137. OE 100 380 -60
9.= 137.2F 105 .i14 ’45

72 NUUR FORECAST
MW4r3Ns

POSIT MXNO OST MINI)
10.1N 14%*E 55 77* -9S

9.9N 129.tlE 60 7ZO-1OO

a.% 132. IE 65 546 -8S

POSIT uINO POSIT MINO

1606002 6.7N 143.1 E 25 1.2N 1~2.9E 25
1612002 6.3N 142.6E 30 b.6N 142.4E 30
161EIoOZ 6.4N 142.YE 40 b.3N 142.3E 35

1700002 6.6N 142.5E 50 b.5N 14zI.7E 40
170600Z.’6.9N 142.bE 60 b.aN 142.2E 50
1712002 6.7N 142.3E b5 b.E!N 142.2E 60
1718002 7.3N 142.2E TO 1.3N 142.lE 65

PnSIT uINO 0S1 MINO
7.5N 139. OE 35 216 -25
6.7N 138.8E 40 208 -25
6.lN 140.5E 45 L<4 -23

13 -10
24 ‘1O
a -5
6 -5

27 -5
17 0

1: -i:

17 -30

6.4N 141. OE
6.aN 140.2E
7.IN 140.9E
7.VN 140.9E

9.ON 141.SE

11.*N 143.22
12.4N 142.3E
13.2* 142.3E

14.oN 141.lE
IS.7N 140.7E
16.’4N140.lE
17.oN 138.3E

55 122 -2U
TO 1~1 -5
80 171 -$
65 1?1 -1>

8.7N 132.>E 75 533 -70

9.1 N 131. (E 70 53? -70
9.6N 1J2.sE 120 4AA0 -20

11.oN lS2.bE 1<S 41? -15

11.5N L33s1E 130 377 -10
15.6N 13u.3E 110 174 -25
16.ON 137.*E 140 18? -10
17.3N L35.dE 110 13? -1S

lBOOOOZ 7.9N 142.4E T5 7.5N 142.2E 70
1806002 8.LIN 142.5E 75 13.6N 142.7E 75
1812002 9.6N 142.3E S5 Y.7N 142.3E 80
181aOOZ 10.5N 142.lE luO lu.4N 142.3E 90

1900002 11.3N 141. IAE 135 11.5N 14.?.OE 105

100 1~9 -35
LOO -r13 :-s.0

100 90 -eu
125 , 122 -2s

10.uN 137.9F 120 231 ’25
14.UN 141.8E 110 189 ’30
14.tN 141.2E 110 191 -30
ib.d4 139.aE 130 133 -]0

!-

130 ‘ W---A>

1s0 l?? lU
1s0 149 10
150 ; 7s 10

17.lN 137.7E 130

1*.2N 140.3F 12s
ZO.4N 13%3E 125
20. bN 137.7F 125

21. oN 137.7F 90
21*ON 135.3F 90
2U.lN 134.5s! 10S
2u. IN 133.7E 110

Z3. SN 134.3F 90
25.lN 136.9F 90
---- ----- ..-
---- ---.- --

---- ----- --
---- ----- --
---- ----- . .
---- ---.- --

17.5N

.23.5t4
24.4N
24.5N

1.i3.*E 110 213& -10
1~1.3E 100 358 -15
I*u.9E luO 316 -10
139. IE 100 193 -S -

1906002 12*3N 141.3E 130 ltj3N 141.6E 140
1912002 13*2N 141. UE 160 13.3N 1*1.2E 1S0
1918002 13.8N 160.3E 150 ls.9N 140.2E 16LI

b -10
13 -lo

a 10

1s7 -30
43 -2s
169 -5
241 5

25.ON
24. 7N
----
----

A-o.*E
A37.7E
-.-+-
---, -

MO
ao
--
-.

-.

163 -20
190 -10

-- --
-- --

-- --
.- --
-- --

-- -7

.- --

-- -.
.- --
.- --

-- --
-- -.

,

2000002 14.3N )39.6E 1*5 i%.7N 139.6E 145
2006002 14.sN 13U.7E 140 1*.8N 13e.6E 140
2012002 15.3N 138.1 E 1*O 15.2N 13 FI.lE 141J
2016002 16. ON 137. bE 140 la.iTN 137.6E 140

21 OOOOZ 16.7N 136.HE 140 lb.5N 136.6E 135

2106oOZ 17.5N 136. OE 135 17.6N 13E. oE 135
2112002 18.3N 135.4E 130 IB.3N 135.4E 130
2118002 19.4N 13S.lE 125 lY.2N 134.8E 12u

2200002 20.6N 135.1E 120 2v.5N 13s.lE 120
2206002 21.TN 135.lE 115 21.5N 13s.2E 120
221200Z 22.dN 135.*E 110 2.2.7N135.5E 110
?21BOOZ Z4.ON 136.2E 1v5 23.7N 135.6E 105

230000Z 25.iiN137.*E 100 2>.6N 13b. OE 11J5
2306002 27.2N 139. YE 90 2b. bN 139.5E 10u

24
6

1:

17

6

2:

6

13

3!

37
42

0
0

:

-5

0
0

-5

0

5
0
0

1:

17.w 138.lE
17.5N 136. OE

17.?N 135.3E
17.9N 135. ok

19.2N 134.2E

21.lN 134.2E
21.7N 133.7E
22.6N 133.SE

zS.lN 136.8E

26.lN 13T. SL
--.- -----
---- --...-

--.- ---*-
--.- -.--o-

115 ‘ 98 -5

4
Ils i_“2 u
105 1 5--5
9s 1?0 -10

207 ‘IO
204 0

-- --
-- ---

----
--*-
--o-

----

--”-

-----

--..-

---*-

. .
--
--

9s ~5 -5

9s 144 !I
.- . . --
-- . . . .

-. --
. . --
-. --
-- --

----
--e-

--*-

--, -

.-, -
---, -
------
---. .

--
-.
--
--
--
--

-- .- .-
-- . . .-

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

-. --
-. --

----
----

-----
------

TYPHOONS dHILE MIND OWER 35K7S

*AITNXNG 24-HR 48-HR 72-HR
AVEIWIGE f 0RECAS7 tHROM 16EAK 119NM 255NM 371Nh

ALI. FORECAS7S
MARNING <z-H14 48.HR 72-HN

1~ LL*NN 255Nu 371NN
UINN 190F4M 2a6NA4

5KTS 1 rK7S 26KTS 34KTS
-3K 7S -14K7S -26KTS -~KTS
29 t!) 21

AVERAGE lTIbHT ANGLE tHMOM 9NM %97# 190NM ?n6NM
AvERAGE MAbNITUOE OF mlUU tRROR 5K7S 17KTS 26!47S 34KTS

4VERAGt MIAS OF #lNO liMRuk -3KTS -14KTS -261(TS -.14KTS
NUMBER OF FORECAS7S 27 25 21 17



5. INDIAN OCEAN AREA CYCLONE DATA

inoPIchL CYCLONE 94-7s

i3!30uz 10 JAN TO 9800Z 11 JAN

UEST IF(ACK dARNING 24 HOUR FOHECA~T 48 HOu17 FORECAST
LRtFoti5 ENNOM$

7< FIWR FORECAST

POSI r

EMKORS

WINO

tFIRORS
POSIT MINU L)ST MIND Pllsl T UINO OS? WINO POSIT MINO USr MINO Posl 1

i90600Z 16.2N 93.6E 35 10.2N 99.3E 35 315 0 ---- ----- -- - -- ---- ----- -- -- -- ---- ----- -- -- --

MINO QST MINO

1012002 17.3N 94. $E 30 ---- ----- -- -- -- ---- ----- -- -- -- ---- ----- -- -- -- ----
L01600Z lU. IIN 9*. UE <5 1{.13N 9A.4E 3U 42 5 ---- ----- -- - -- ---- ----- -- -- -- ----

----- -- -. --
-.-, - -- -- --
--- .- -- -- --110900Z lY.3h 95.3[ <0 ---- ----- -- -- -- ---- ------ -- - -- ---- ----- -- -. -- --, .

TYPHOONS wHILE wIND OVER 35K1S ALL FORECASTS
WARNING 24-uR ~wN 72-HR WARNING c*-IIR 48-NR 72-HR

kVEiIAGE FOKLCAST kNROK ONM aNN 06U OMM l?9NM
AVERAGE klGHT ANGL5. EHNOti ONM ONM * ONM ] Q*NN

&VEISA6E MAGN1 lUDE UF wlNV MUON OKTS OICTS OKTS OKTS 3KTS
AMERAGE MIAS OF tii No tnnuu OK1 S aKTs OHS OKTS 3KTS

NUMBER OF FoRECASTS a 0 6) o 2

uNM owl ONM
UNM ONN ONH

LIKTS OKTS OKTS
13KTS OUTS oKTS
u o u

1.0WC4L CYCLONE 24-75

0600z 02 16AY TO 0900Z 12 NAY

dE51 lUACk wARNI NG 24 HOUR FoRECAST 48 NOUtl FORECAST
kRRORS ERRORS

7? NOON FORECAST

PO>l T Wlbo ?0S1 T
ERNORS tCiRORS

WINO 0S1 uIFAO PoSIT UINO LIST UINO POSIT

0206002 10.4N 70.9E 35 11.3N T2. oE 35 84

UINO DST UIND PosIT UINTJ OST WINO
O 13.9N 71.7E 50 195 u

9212002 10. (N ?O. IE .0 11.6N 72. OE 40 93 0 14.?N 71.6E 55 17!5 “

16..4N 70.2E 60 265 -5 ---- -------

0218002 10.9N T9. bE ~5 ---- -----
lb.UN 71.OF 65 266 -5 ---- ------

--
--
--

--
--
--

--
--
--
--
--
--
--
--
--
--
--
--
.-
--
--
--
-.
--
.-
-.
--
.-
--
--
--
--
--
--
--

-- -- --- ---- - -. ---- ---*-

100 -s 16AN 67.3E
-. -. ---- -----

70 u 14*YN 68.5E
-- - --, . ---o-

2t0 -b 1>.6N 65.3F
-- -- ---- ---,..
86 -10 16. IN 68.3E
-- -- ---- -----

?2 -b 17.7N 69.4E
- -. ---- ---.-

87 lb 15.*N 70.6F
-- -. ---- .....

206 1!) 17..$N ~.2F
-- -- ---- ---*-

2>5 -3u 19.lN 70. EE
-- -. . . . . . ..*.

288 -35 19.5N 70.6F
-- -- . . . . .-. *-

25 -15 15.3N 65.5F
-- -- --, - ---.-

#6 u lb.ON 63.4E
-- -- ---- -----

~3 -> 17.*N 63.9F
-- -- ---- ---*-

-- . . -- -----

030000Z 11.2N TO.*E 50 1<.lN 70.9E
U30600Z 11.5N 70.3E >0 ---- -----

031200Z 11. bN 70.2E =5 lZ.2N 70.9E
0318002 11.t5N 70.2E 60 ----

5U
--

61 a
-- --

54 5
-- --

13.bN 69.6E
---- -—. -

13.51u 69.9t
---- ---*-

60
--

22? -5
-.. --

128 -is
-w --

70 ----
--o-

----

----

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

--
--

-.
--
--
-.

60 70 70-----

68 .9E
---- -

69.8E
--- .-

70.4E
---- -

70.2E
---. -

TI?. oE
---. -

69.2E
---- -

66.9E
---- -

b6. ErE
---- -

66,. 7E
---- -

66. OE
---- -

65.4E
---- -

b4 . 5E
---. -

64 .~E
.--.-

64. OE
--- . -

63.3E
-----

63.7E
---.-

E14.5E

--

60

--

D40000Z
0496002
U41200Z
@4 J800Z

12.9N
l?.2N

12. *N
12*7N

70.1 E
TO.2E

70.3E
70. ~E

6S ls.lh
05 ----
70 13.2N
ta ----

96 -5
-- -

56 0
-- --

14.3w 67.lt
---- ---.-

14.5N 69.lE
---- ---.-

70 70
--

80
--

273 -10
-- --

122 10
-. --

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

---, -
-----
-----
-----

--
---
--
--

--
--
--
--

lEI
.-

75
--

*50000L
1350600Z
0512002
051800Z

13.lN
13.5N
13. MN
14. UN

79.3E

70. >E
70. *E
79. ZE

t5 la.9N
80 ----
U5 13.3N
65 ----

7U 15.4N 69.9E
---- ----

14. ON 79.2E
--, - ---.-

7548 -5
-- --

32 -lo
-- --

60
--
2!5
.-

B5
.-
35
..

2S7 10
-. --

247 5
-. --

352 -5
-. .-

401 -55
-. .-

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

---*-
-----
-----
---,-

. .
-.
-.

-.
.-
--
-.

--
75
--

75
--

65
--

65
--

7U
--

75
--

65
-.

65
--

65
--

65
--

60
-.

50
--

4(I
--

25

85

Q60000Z
E1606DOZ
061200Z
S61.sooz

070000Z

0706uOZ
a71200z

0718002

980000Z
0806002
0812002
081800Z

0900002
0SI0600Z
0912002
0918002

14.2N
14. ZN
14.lN
14. aN

69. *E
69. ●E
68. fE
68. lE

dO 14.4N
{5 ----
70 13.2N
b5 ----

17 -5
-- --

72 -5
-- --

15.*N 70. +L
---- -----

17-oN 69.5E
---- ---.-

05
.-

--*-
----
----
----

-----
---,-
---,-
--..-

.-
-.
.-
-.

.-
--
--
--

59--

L3.dN
13.7N
13.7N

13.8N

67.3E
66.VE
66. 7E
66.*E

70 A>.9N
75 ----
(S0 14.lN

e5 ----

149 -5
-- -.

25 -10
-. --

17.6N 69.4E
---- -----
]*.7N 66.lE
---- ---,-

14.t!N 65.2E
---- ---.-

16. oN 65. OE
--.- ---.-

55 392 -35
-- -.

85
-. --

----
--, -
----
----

-----
---.-
-----
--- ●✍

-.
-.
--
--

-.
--
--
--

75
--

13.9N
14.lN
14.4N
14.6N

66.2E
6e. uE
6S. HE
65. ?E

90 1.. oN
95 ----
90 14.9N
bs ----

30 -15
-- --

32 -25
-- --

ao
--

65
--

104 25
-- -.

83 15
-- -.

a5
-.
6S

--o-

----

---, .
-----
-----
-----

-.
--
--
.-

--
. .
-.
------

15. ON
15.3N
15.6N
15.9N

65. OE
65. >E

65. *E
65. 3E

S0 1>.4N
75 ----
iO 1>. BN
05 ----

27
--

53

-15
--

-5

16.6N 64.5E
--.- ---.-

17. oN 63.4E
---- -----

65
--

65

47 > IU.3N 63.2E
-- -- ---- -----

65
--

65
--

60
. .

. .

.-

124 25
-. --

125 35
.- --

------
. .---o-

---, -

-----

--
---
--
--

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

96 15 IU.lN 62.3c
-- -- ---- ---*-

117 25 17.UN 61. IE
-- -- ---- ---o-

10a 20 ---- -----
-- -- ---- --b*-

96 113 ---- -----
-- -- ---- . . . . .
-- -. . . . . . . . . .
-- -- ---- -----

-. -- ---- -.-.-

-.
-.-- --

1000OOZ 16.2N 65. <E 60 15.5N
1006OOZ 16.4N 65. IE 55 ----
101200f lb.5N 65. oE =0 10.6N
101uOOZ 16.7N 64.9E 45 ----

11OOOOZ 16.9N 6.$. uE 40 16.9N

110600Z 17.2N 6~.6E 35 ----
111200Z 17.5N ‘64.4E 30 17. ON
Illaooz 17.9N 64. IE 25 ----

58 5
--

10
-.

16.5N 62.SE
---- -----

]7.6N 62.5E
---- -----

65
--

156 35
--- --

-. -.
-. --

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

--- .-
---, -
---*-
---, -

--
.-
--
--
-.

--
--
-.
-.

--
-.
--
--5a

--
50--

86 17. HN 62.2E
--.- -----
---- -----
--.- ---.-

3510
--
10
--

-- --
-- -.
-. -.
-. --

---.-
--.*-
---, -
---,-

.-
--
.-
-.

-.
-.
--
--

--
.-
. .
.-

.- ----
----
----so .- .-

--
--

--

12aoooz lu.3N 63. dE 25 lu.5N 0 --.- ----- -- .- -- .- -- --

TYPHOONS lHILt MIND UVER 35KTS

wARNING 24-HR 4S-HR 72-HR

ALL FORECASTS

UA16N1NG Z*-HR 4S-HR 72-HU

AVERAGE FOHECAST ENRuH ot4M (TNM ONP ONh
hVEttAGE K16H7 ANGLE kliuOH 0N14 ON!! ONM ONM
bVERAGL MAWil liIDE OF uINO LNROR OKTS LIhTS 961s OKTS
&UERAGE t31As (IF WIND El?Ruti OKTS OICTS OKIS OKTS
NINWER OF Fu!-lECaS7S o a o 0

5UNM i lYNY! 206NN (INH

4uNM dSNU 136bJN ONH
7KTS llKTS @(TS OUTS

-3KTs -aK7s 2KTS uKTS
21 AY 17 0

70



IkOPICAL CYCLONE 25-75

200UZ 05 M4V TO 0800Z 08 MAY

titsT TRficK WAHNldG 24 HOUR FoRECAST
ERRORS ERRONS

48 HOUR FORECAST 7? HOUR FURECAST
E* IAORS tJW!osTs

POSIT MIND Ds1 uINO POSIT
Z3. ON 93. OF 20 347 ’20 ---- -----

uINO (3ST MINOPOSIT Wlra POSIT.— vIINO DST 41N0 PI)S1 T tilNO 05T “;INO
U511300Z14.3N 94 *YE 5 18.9FJ 9?.2E 55 --

--
-.
--
-.

--
--
--

.- -.
-- --
-- .-
- . .
--- --
- -.
-. ---
- -.
. . -
-- -.
-- s.

0600002 14. dN
060600Z 15. lN
0612001 1>.4N
0618002 15. dN

94. *E

93 .VE
93.3E
93.lE

*O ---- -----
50 1>.5N Y3.9E
*5 ---- -----
75 15.9N 93. OE

--
24

---- ---e-

18.0?4 92.7E
--.- ---.-

IT.8N 91.6E

--
55
--

55

-. --
qa -15
-. --

194 15

----
21 .3N
---
----

---c-

92.3E
—---
--- ●-

--
-5

---
30U
-..

--
3s
--
--

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

.---, -
-.-.-
---, -
-.. .--

-.
5U 8 -25

070000z i6.3N

070600Z lt,.6N
071 ZOOZ 17. UN
OTILiOOZ 17.5N

93. ZE

93. -E
94..?E
95. OE

75 ---- -----

70 ie.6N 93.3E
65 ---- -----
40 17.3N 9b.2E

--
65
--

60

--
17
--

47

---- ---.-
18.9N 92.7E
--, - ---.-
--.- ---.-

. .
75
-.

-.

-. --
249 55

-- -
.- -.

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

-----
---,-
-----
-----

-..
-..
-.

--
--
--
--

--*-
----
--o-

--*-

-----
---, -
-----
---, -

-5
--

20

Oaoooof la.lr4
OLIObOOZltl.L!N

96. oE

97.lE

25 ---- -----

20 113.9N 97.4E

. . --
-. --

.-
25

--
18

---- -----
---- ---.-

-.
--

----
----

-----
---, -

--
--

-.
--

--
--

----
--, -

---.-
---.-5

TYPHOONS tilEILF. MI NO OVER 35KTs ALL FORECASTS

wARNING 24-HR 46-liR 72-HR
AVEI?AGE FOHECAST kHRC)M ONH

❑ARNING t+-NR 48-ITR 7i?-HR
ONPI 17NM owl

AVERAGL 211GIsT ANGLt EMKON ONU
33~ 1 ~3t6M 328NM IX6M

ONN ONM OSAN llNM lSINM 305NN
AVERAGE MAbN1 TuOE UF wINIJtUROR OKTS

ONN
OICTS OKTS OKTS llltTs tbKTS 2EKTs OKTS

AVERAGE blAs OF UINO EMRUH OKTS OKTS 0K7S OKTS -lKTS 9KTS EKTS
NUNBER OF F ORECAS rS o

oKTS
o 0 0 6* 2 0

TROPICfiL CYCLONE, 28-75

20002 20 OCT TO 08002 22 oCT

UEST TRACK WARNING 26 HOUR FoRECAST
ERRoRs ERRORS

POSIT !(INO POSIT MIND IEST MIND POSIT uINO OST wINO
201800Z 19.4N 68.*E 35 lY.9N 69.9E 35 64 0 21.4N 67.5E 35

48 ROUII FOR2CAST 72 6AOUR FORE~AST
ERIAORS EWRORS

POSIT UINO OST UINO POS11 wING OST WING
63 -35 ---- ----- --- -- -- --- ----- -- -*- ---

-. -. --- ----- .- -. .- ---- ----- -- -- -.

193 -35 ---- ----- -- -.. -- --.- ---,- -- -- --
-- -. ---- ----- -- -. -- ---- ----- -- -- -.
-- -- ---- ---.- -- -.. -- ---- .--, - -- --- --

-- -. ---- ----- -- -- -- ---- ------ -- -- ---
-- -. ---- ----- -. -. -- ---- ----- -- -- --

21OOOOZ 19.5N 68. bE 40 ---- ----- -- -- -- ---- ----- --
2106002 19.6N 68.3E 50 lY.8N 67.8E 4(J 31 -10 19.9N 66.2k 45
2112002 19.LIN 68..?E 60 ---- ----- -- -- -- ---- ----- --
2118002 20.3N 68.tE 70 2u.7N 6EI.4E 55 24 -15 ---- ----- --

2200002 20. tlN 68. tJE UO ---- ----- -- -- -- ---- -----
220600Z 21.5N 69.2E 80 21.4N 69.lE 85 8 5 ---- -----

TYPHOONS ●HILE WINO OVER 35K7S \

--
--

ALL FORECASTS

WARNING <4-HIS 4LLHR
32NM 1.YwNH ONM
26NN Y6NM OWM

MKTS 35KTS OKTS
-5KtS -.$iN(Ts 0K7S

4 2 0

?t-nn
oNH

ONN
oKTS
OKTS
0I

wARNING 24-IAR 48-HR 72-HR
AVERAGE FOtiECAST tMR(AH ONM ONN ONM OHM
AVERAGE NIGHT ANGLt ERNOM ONH ONN ONM ONN
AVERAGE MAGNITUOE OF wlNU cRR R OKTS OKTS OKTS OKTS
AVERAGE HIAS OF NINO t. RRiJR OKTS OKTS
NUN8ER OF FORECASTS

OKTS OKTS
o 0 0 0

/

71



TROPICAL CYCLONE 29-75

20002 07 NOV TO 08002 12 NOW

BEsT TRAcK uAR?41NG

POSIT MIND POSIT UINU
07]8002 14.lN B3. sE .55 14.6N E13. OE 30

0.900002 14. ON i32. ”fE 35 ---- ----- ‘-
~80600Z 15.2N 82. ?E 35 14.9N 81.8E 40
081200Z 16.lN S2.3E 35 ---- ----- --
0818002 16. E4N T12.9E 40 lb.3N EI.5E 35

090000Z 17.4N 83. OE 40 ---- ----- --
0906002 17.7N 84. k.E 40 1 1.7N 135.3E 35

S912002 18. ON 85.3E 45 ---- ----- --
091800Z 18.3N 735.9E % lB. BN 86. IE 3S

1000OOZ 18.6N 86. *E 30 ---- ----- --

1006OOZ 19. IN 137.5E 50 19.lN 87.9E 45
k01200Z 19.7N 88. *E 45 ---- ----- --
1018oOZ 20.3N s9. OE 45 20.3N 89. *E 45

1100002 20.9N 139.7E ●O ---- ----- --
1106OOZ 21.5N 90. *E ?0 20.5N 88.6E 45
1112002 22. IN 90. YE .i5 ---- ----- --
1118002 22.5N 91.3E 35 21.9N 90.7E 45

24 HOUR FoRECAST 48 HOUR FoRECAST
ERRORS eriaolts

7Z HOUR FORECAST
E13HORS E12DORS

OST UINO PnSIT #lND
36 -S 16.lN 80. IE 30

-- -- ---- ----- .-

29 5 15.7N 79.9E 30
-- -. --.- ----- . .

86 -5 17.9N 79.4E 20

-- -- ---- ----- -.

46 -5 18.6N 86.lE 45
-- -- ----- ----- -.

32 -lo 20.8N 8a.lE 35

-- — --.- ---.- --

23 -5 20.9N 90.1 E 45
-- -- ---- ----- --

22 0 23..1N 92.5E 35

-- -- --, - ----- --

117 5 22.5N 92.2E 35
-- .- ---- ----- -.

49 10 ---- ----- --

-- -- --, - ----- -.

61 10 ---- ----- --

0>1 UINO POSIT UINO DST MIND ?0s1 T MINO
-., ..,.

0S1 MINO
166 -10 IB.ON 7B.lE 20 643.-25 ---- ---,- . . --

-. --
.- --
-. --
-. --
. . --
-- -.
. . --
.- --
-- .-
.- -.
--- --
.- --
.- --
-. --
-- ---
. . --
-. --

-- . .
289 -10

-- -.

3~o -25

---- ---.-
ib.7N 716. oE
---- ---*-
---- ---.-

--
20
--
--

--- --
559 -30.

-- . .
-.. --

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

---m-

---, -

-----

------

-.
-.
-.
--
--
. .
-.
--
--
--
--
--
--
--
-.

-- ---
05 -5
-- .-

59 -lu

---- ---.-
19.6N L16. t3F
---- ---.-
A?.7N 90.4E

-.
55
--

30

-.. --
231 15

--- --

51 -5

--e-

----

--, -

----

---.-
-----
---.-
.--.-

-- ---
*O 5
.- -.
75 u

---- -----
22. *N 92.6F
---- -----
---- -----

--
30
--
--

-. --
69 S
-. --
-. --

----
-----
----
--, -

-----
---, -
-----
-----

-. -.
53 lu
.. -.
-. .-

---- -----
---- -----
---- -----
---- ---.-

-- --
-- . .
--- --
--- --

--.-
----
----
----

------
------
---, -
---.-

--
--
--
--

1200002 22.9N 91.6s 30 ---- ----- --
1206002 23.3N 91.UE 25 2,?.3N 9].6E 35

-. -.
. . --

---- -----
---- ---*-

---
--

-. --
-.. --

----
----

--- ●✍

✎✍✍☛✍

-.
-.

TYPHOONS UH1 LL NINO OVER 35KTS

AVERAGE FORECAST !iRROM
MAR144G 24-14R 4a-HR 72-HR

ONM ONU ONM
6VERAGE UIGHT AF4GLt ERHOU ONN ONR ONW ONN
AVERAGE MA6NI TUOE OF 141N0 tRROR OKTS OKTS OUTS OUTS
AVERAGE BIAS OF WINO ENROR OKfS OKTS OKTS OKTS

NONBER OF FOREC&STS o 0 0 0

ALL FORECASTS
MARF41NG Z4-14R 413.NR

50NM l*?NH 271 NM
27?4!( fuNM 133NM

6KTS 9KTS 16KTS
oKts -6ttTS -aKTS

TL-HR
ONM
ONM
oKTS
OKTS

o10

TftoPICAL CYCLONE 33-75

Oaooz 25 NOV TO OaOoz G! DEc

BEsT TRACK WARN I NG 24 HOUR FoRECAST
ERRORS

POS1 T

ERRORS

WINO POSIT UINO OST dIND
12. ON a3. BE

PoSIT WINO 0S1 UINO
35 lt.4N t14. oE 35 27 0 14. ON G3.4E 40 199 10

4G H6M)R FoRECAST 72 MUM FORECAST
ERRORS EI?ROl@

POSIT UINO !;J W;? posi r WINO OST TIINO

16.lN ~4.IF 50 --.- ------- -- -- --
250600Z

2s12002
251MOOZ

12.lN
12.2N

82.9E
82. UE

35 ---- -----
35 ls.5N E1.9E

--
35

--
78

--
0

---- ---.-
17. ?N aO.oE

---- ---,-
--.- -----
--.- ---o-
--.- -----

---- ----
------- .-
--a- -----
--, - -----

---- ---o-

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

---- -----
---- -----
---- ---.-

14.2N 93.7E

---- ---.-

15.7N a7.5t
---- ---o-
---- -----

---- -----
---- ---.-

-- :- --
20 227 -10

---- -----
---- -----
---- ----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
---- -----
--, - -----
---- -----
---- ---*-
---- -----

--
-.
--

-- --
. . --

--.-
-*-

-----
------

.-
--

---
-.-.

--
-.
--
--
. .
--
--
--
--
--
-.
--
--
--
-.
-.

260000Z
2606002
2612002
2618002

12.564
12. UN
13.2N
13.4N

81. uE
80.2E

80. UE
80.lE

35 ---- -----
30 lt. GN 80.2E
30 ---- -----
30 ---- -----

--
35
--
--

--
0

.-
--

-- --- --
-- -- --
-- -- -.
--- -- --
-- -- --
-- -- ---
.- -. . .
.- -. --
. . .- -.
-- -- -.
-- -- --
.- -- ---
-- -. --
-- -. --
-- -- -.
45 4~6 2V

-. ---
-. --
-- --
-- --

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

-----
-------
---.-
---, -

-.
.-
---
--

.-.
---
---
-.

5 --
--
--

2700002
270600i
2712002
271aooz

13.9N
14. bN
lk..2N
lb. MN

80. >E
81.>E
13Z.4E
83.5E

35 ---- -----
.35 ---- -----
.iS ---- -----
Ss ---- -----

-----
---.-
-----
-----

---
--
-.
--

-.
. .
--

--
.-
--
. .

--
--
--
.-

--
--
--
-.

--
--
--
--
--
--
--
--
--
--
-.
--
-.
--
--

-- --
-. --
-- .-

--@-
----
----
--*-

.-
--
-.
--

i?80000Z
280600L
2auooz
2818002

16.lN
lb. ON
15.tiN
15.2N

14.4N
13.6N
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APPENDLX

ABBREVIATIONS, ACRONYMS

Abbreviations, acronyms and definitions
which apply for the purpose of this report.

1. ABBREVIATIONS AND ACRONYMS

AC&W

AIREP

AJTWC

APT

AWN

AWS

CINCPAC

CINCPACAF

CINCPACFLT

CDRUSACSG

DMSP

Aircraft Control and
Warning

Aircraft Weather Reports
(Commercial and Military)

Alternate Joint Typhoon
Warning Center

Autcmatic Picture
Transmission

Automatic Weather Network

Air Weather Service

Commander in Chief Pacific

Commander in Chief Pacific
Air Force

Commander in Chief
U. S. Pacific Fleet

Commander, U. S. Army
CINCPAC Support Group

Defense Meteorological
Satellite Program

ENVPREDRSCHFAC” Environmental Prediction
Research Facility

FLEWEACEN/JTWC Fleet Weather Central/
Joint Typhoon Warning
Center

NAVWEASERVCOM Naval Weather Service

NESS

NOAA/NWS

PACON

SLP (MSLP)

TcARc

TC

TD

TS

TY

Command

National Environmental
Satellite Service

National Oceanic and
Atmospheric Administration,

National Weather Service

pacific Command

Sea Level Pressure
(Minimum Sea Level
Pressure)

Tropical Cyclone AirCraft

Reconnaissance -rdinator

Tropical Cyclone

Tropical Depression

Tropical Storm

Typhoon

2.

AND DEFINITIONS

WMo World Meteorological
Organization

DEFINITIONS

ALTERNATE JOINT TYPHOON WARt?INGCENTER-
The AJTWC is Detachment 17/Asian Tactical
Forecast Unit, 20th Weather Squadron, Yokota
AS, Japan with assistance from the Naval
Weather Service Facility, Yokosuka, Japan.

CYCLONE-A closed atmospheric circulation
rotating about an area of low pressure
(counterclockwise in the northern hemis-
phere).

EXTHATROPICAL-A term used in warnings
and tropical summaries to indicate that a
cyclone has lost its “tropical characteris-
tics”. The term implies both poleward
displacement 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 implication as to strength
or size.

EYE/CENTEI?-Refersto the roughly
circular central area of a well developed
tropical cyclone usually characterized by
comparatively light winds and fair weather.
If more than half surrounded bv wall cloud,
the word ‘eye” is used, otherwise the area”
is referretito as a center.

MAXIMUM SUSTAINED WIND-Maxiaum surface
wind speed, over water, n a cyclone
averaged over a l-minute period of time.
Wind speed is subject to gusts which bring a
sudden temporary increase in speed (i.e., on
the order of a few seconds). Peak gusts
over water average 20 to 25 percent higher
than the sustained l-minute wind speed.

SIGNIFICANT TROPICAL CYCLONE-A tropical
cyclone becomes ‘significant” with the
issuance of the first numbered warning by
the responsible warning agency.

SUSPICIOUS AREA-An area suspected of
containing a developing or existing tropical
cyclone.

TROPICAL CYCLONE-A nonfrontal low pres-
sure system of synoptic scale developing
over tropical or subtropical waters and
having definite organized circulation. “

TROPICAL CYCLONE AIRCRAFT RECONNAISSAWCB
COORDINATOR-A CINCPACAF representative
~esignated to levy tropical cyclone aircraft
weather reconnaissance requirements on
reconnaissance units witbin a designated
area of the PACO14and to function as coordi-
nator between CINCPACAF. aircraft weather
reconnaissance units, and the appropriate
typhoon/hurricane warning center.
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TROPICAL DEPRESSION-A tropical cyclone
in wh~ch the maximum sustained surface wind
(l-minute mean) is 33 kt or less.

TROPICAL DISTURBANCE-A discrete system
af apparently organized convection--
generally 100 to 300 miles in diameter--
ariginating in the tropics or .wlbtropics,
having a nonfrontal migratory character,
and having maintained its identity for 24
hr or more. It may or may not be
associated with a detectable perturbation
zf the wind field. As such, it is the
basic generic designation which, in
successive stages of intensification, may
be classified as a tropical depression,
storm or typhoon.

TROPICAL STORM-A warm-core tropical
cyclone in wh~ch the maximum sustained
surface wind (l-minute mean) ranges from
34 to 63 kt inclusive.

TYPHOON/HURRICANE-A warm-core tropical
cyclone In which the maximum sustained
surface wind (l-minute mean) is 64 kt or
greater.

SUPER TYPHOON-A warm core tropical

cvclone In which the maximum sustained

s~rface wind (l-minute mean) is 130 kt or
greater.

WALL CLOUD-An organized band of
cumuliform clouds immediately surrounding
the central area of a tropical cyclone.
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ANDREWS UN~V (1)
ARIZOI’iASTATE UNIV (1)
ARRs (2)
AWS (9)
BUR OF MET, BRISBANE (3)
BUR OF MET, MELBOURNE (1)
BUR OF NET, PERTH (1)
AMER EMB BANGKOK (1)
CATH UNIV OF AMER (1)
CENWRABUR TAIWAN (3)
CHIEF, MAAG TAIWAN (1)
CHINESE AF WEACEN TAIWAN (3)
CHINESE NAV WEACEN TAIWAN (11
CINCPAC (2)
CINCPACAY (1)
CINCPACFLT (5)
CIVIL DEFENSE (GUAM) (2)
CNO (2)
COLORADO STATE UNIV (LIBR) (1)
COLORADO STATE UNIV (2)
COMATKCARSTKFORSEVENTHPLT (1)
COMCRUDESFORSSEVENTHFLT (1)
COMNAVAIRSYSCOM (2)
COMLOGSUPFORSEVENTHFLT (1)
COMNAVPACENGCOMPACDIV (1)
COMPAIRECONRON ONE (1)
COMNAVMARIANAS (1)
COMNAVSURPIMPAC (1)
COMNAVSURFPAC REP SUBIC BAY (1)
COMPATRBCONFOR (1)
COMPHIBFORSEVENTHPLT (1)
COMSEVENTHFLT (1)
COMSC (1)
COMSUBFORSEVENTHPLT (1)
COMSUBGRU SEVEN (1)
COMUSTDC (1)
COMTHIRDFLT (1)
COMUSNAVFORJAPAN (1)
COMUSNAVPHIL (1)
DDC (12)
DIRNAVOCEANMET (10)
ESCAP (2)
NAVENVPREDRSCHFAC (6)
FAA (CERAP) (2)
FLENUMWEACEN (1)
FLEWEACEN NORFOLK (1)
FLEWEACEN PEARL HARBOR (1)
FLEWEACEN ROTA (1)
FLEWEAFAC SUITLAND (1)
GEN MET DEPT THAILAND (2)
GOVERNOR OF GUAM (1)
GUAM PUBLIC LIBRARY (1)
INDIA MET DEPT (2)
JAPAN MET AGENCY (3)
LIBR OF CONGRESS (1)
LIBR OF CONGRESS (EXCHANGE & GIFT DIV) (4)
LOS ANGELES PUBLIC LIBR (1)
MCAS FUTEMA (1)
MCAS IWAKUNI (2)
MCAS KANEOHE BAY (2)

DISTRIBUTION

MET DEPT BANGKOK (1)
MUDEFASSTOFFICE (1)
NASA (2)
NESS SFSS (1)
NRC (1)
NOAA/EDS CORAL GABLES (5)
NOAA/EDS WASHINGTON, D.C. (1)
NOAA/EXL BOULDER (2)
NOAA/ERL MIAMI (1)
NOAA/HYDROLOGY BR SILVER SPRING (1)
NOAA/LIBRARY SILVER SPRING (1)
NOAA/NESS WASHINGTON D.C. (4)
NATWEASERV PACREG (2)
NATWEASERV FOROFF HONOLULU (1)
NAVAL ACADEMY (1)
NAVOCEANO (1)
NAVPGSCOL (DEPT OF MET) (2)
NAVPGSCOL.(LIBR) (1)
NAVWEASERFAC ALAMEDA (1)
NAVWEASERFAC JACKSONVILLE (1)
NWSED ASHEVILLE (2)
NWSED ATSUGI (1)
NWSED BARBERS POINT (1)
NWSED CUBI POINT (1)
NWSED IWAKUNI (1)
NWSED MISAWA (1)
NWSED ~ (4) A’&dtiJa
NWSF YOKOSUKA (1)
ODDRSE (2)
OKINAWA MET OBS (1)
PAGASA (6)
ROYAL OBSERVATORY (3)
TEXAS A&M (1)
:% ~. (1)

TYPHOON COMM SECR (1)
UNIV OF CHICAGO (1)
fiIV OF .COLORADC”(l)
UNIV OF GUAM (1)
UNIV OF HAWAII DEPT OF MET (3)
UNIV OF HAWAII LIBR (1)
UNIV OF MEXICO (1)
UNIV OF OREGON (1)
UNIV OF HP (2)
UNIV OF WASHINGTON (1)
VQ-1 (1)
WEA SERV MET OBS (1)
NATIONAL CLIMATIC CENTER (1)
lWW (16)

La 3AD/DOTO (1)
3WW/DNC (1)
5ww/DNc (1)
SOWSQ/DN (u)
41Rh~W (2)
53WRS (1)
54WRS (lo)
55WRS (2)
3345TH TECH SCHOOL (1)
Det 2, lWW (2)
Det 5, lWW (2)
Det 8, ~OWS (2)
Det 17,’~WS (2)
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