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FRONT COVER: Super Typhoon Tip near maximum
intensity of 160 kt (82 m/sec), 11 October 1979,
21272. The minimum sea-Level pressure was

§70 mb and the assoclated circulation paltern
was 1200 nm (2222 km) in diameter at that time.
Details on Tip can be found on page 7Z.
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FOREWORD

The Annual Typhoon Report is prepared
by the staff of the Joint Typhoon Warning
Center (JTWC)., JTWC is a combined USAF/USN
entity operating under the command of the
U. S. Naval Oceanography Command Center,
Guam. The senior Air Force Officer assigned
is designated as Director, JTWC and is re-
sponsible to the Commanding Officer, U. S.
Naval Oceanography Command Center, Guam for
the operation of the JTWC. The senior
Naval Officer of the JTWC is designated as
the Deputy Director/Operations QOfficer. The
JTWC was established by CINCPACFLT message
2802082z April 1959 when directed by CINCPAC
message 2302337 April 1959. Its operation is
guided by the CINCPACINST 3140.1 (series).

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

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

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

3. Determine tropical cyclone
reconnaissance requirements and assign
priorities.

4. Conduct an annual post-
analysis of all tropical cyclones occurring
within the JTWC area of responsibility and
prepare an Annual Typhoon Report for issuance
to interested agencies.

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

In the event of incapacitation of the
JTWC, the alternate (AJTWC) assumes the
responsibility for issuing warnings. The
U. 5. Naval Western Oceanography Center,
Pearl Harbor, Hawaii is designated as the
AJTWC. Assistance in determining tropical
cyclone reconnaissance requirements and in
obtaining reconnaissance data is provided by
Detachment 4, lst Weather Wing, Hickam AFB,
Hawaii.

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

Unless otherwise stated, all satellite
data used in this ATR are Air Force Air
Weather Service DMSP Data as acquired by
OL-C, 27CS personnel and analyzed by Det 1,
1WW personnel colocated with the JTWC at
Nimitz Hill, Guam.
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CHAPTER I - OPERATIONAL PROCEDURES

1. GENERAL

Routine services provided by the Joint
Typhoon Warning Center (JTWC) include the
following: (1) Significant Tropical Weather
Advisories issued daily describing all tropi-
cal disturbances and their potential for
further development; (2) Tropical Cyclone
Formation Alerts issued whenever interpre-
tation of satellite and synoptic data indi-
cates likely formation of a significant
tropical cyclone:; (3) Tropical Cyclone Warn-
ings issued four times daily for significant
tropical cyclones; and (4) Prognostic
Reasoning messages issued twice daily for
tropical storms and typhoons in the Pacific
area.

JTWC responds to changing requirements
of activities serviced. Therefore, contents
of routine services are subject to change
from year to year usually as a result of
deliberations at the Tropical Cyclone
Conference.

2. DATA SOURCES
a. COMPUTER PRODUCTS:

The Naval Oceanography Command
Center (NAVOCEANCOMCEN) Guam provides compu-
terized meteorological/oceanographic products
for JTWC. 1In addition, the standard array of
synoptic-scale computer analyses and prog-
nostic charts are available from the Fleet
Numerical Oceanography Center (FLENUMOCEANCEN)
at Monterey, California. With the installa-
tion of the Naval Environmental Display
Stations (NEDS) during 1978, JTWC now has
very timely access to necessary FLENUMOCEANCEN
products and is thereby able to more efficient-
ly and effectively use this information.

b. CONVENTIONAL DATA:

Conventional meteorological data are
defined as surface and upper-air observations
from island, ship and land stations plus
veather observations from commercial and
military aircraft (AIREPS). Conventional
data charts are prepared daily at 0000Z and
12002 for the surface, 700 mb, and 500 mb
levels. A chart of upper-air data is pre-
pared which utilizes 200 mb rawinsonde data
and AIREPS above 29,000 ft within 6 hours of
the 00002 and 12002 synoptic times.

C. AIRCRAFT RECONNAISSANCE:

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

d. SATELLITE RECONNAISSANCE:

Meteorological satellite data from
the Defense Meteorological Satellite Program
(DMSP) and the National Oceanic and Atmo~
spheric Administration played a major role
in the early detection and tracking of
tropical cyclones in 1979. A discussion of
this role is presented in Chapter II.

e. RADAR RECONNAISSANCE:

During 1979, as in recent years,
land radar coverage was utilized extensively
when available. Once a storm moved within
the range of a land radar site, reports were
usually received hourly. Use of radar dur-
ing 1979 is discussed in Chapter II.

3. COMMUNICATIONS

a. JTIWC currently has access to three
primary communications circuits:

(1) The Automated Digital Network
(AUTODIN) is used for dissemination of warn~
ings and other related bulletins to Depart-
ment of Defense installations. These
messages are relayed for further trans-
mission over U. S. Navy Fleet Broadcasts,
U. 5. Coast Guard CW (continuous wave morse
code) and voice communications. Inbound
message traffic for JTWC is received via
AUTODIN addressed to NAVOCEANCOMCEN GUAM.

(2) The Air Force Automated Weather
Network (AWN) provides weather data to JTWC
through a dedicated circuit from the auto-
mated digital weather switch (ADWS) at Clark
AB, R.P. The ADWS selects and routes the
large volume of meteorological reports nec-
essary to satisfy JTWC regquirements for the
right data at the right time. Weather bull-
etins prepared by JIWC are inserted into the
AWN circuit by the Nimitz Hill Naval Tele-
communications Center (NTCC) of the Naval
Communications Area Master Station Western
Pacific.

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

b. Besides providing forecasters with
the ability to rapidly access computer pro-
ducts, the NEDS has recently become the
backbone of the JTWC communications system.
AUTODIN and AWN message tapes can now be
prepared by JTWC personnel for insertion
into the AUTODIN and AWN circuits by the
NTCC. The NEDS is also used by the TDO to
request forecast aids which are processed by
the computers at Monterey and transmitted
back to the TDO over the NEDN circuit.

4. ANALYSES

A composite surface/gradient level
(3000 ft) manuval analysis is accomplished on
the 0000Z and 1200Z conventional data.
Analysis of the wind field using streamlines
is stressed for tropical and subtropical



regions. Analysis of the pressure field is
stressed for higher latitudes and in the
vicinity of tropical cyclones.

Manual analysis of the 500 mb level is
accomplished on the D000Z and 1200Z data.
Although the analysis of the 500 mb height
field is stressed, knowledge of the wind
field to more clearly delineate steering
currents is egqually important.

A composite upper-tropospheric manual
analysis, utilizing rawinsonde data from
300 mb through 100 mb, wind directions ex-
tracted from katellite data by Det 1, 1WW
and AIREPS (plus or minus 6 hours) at or
above 29,000 feet is accomplished on 00007
and 1200Z data daily. Wind and height data
are used to arrive at a representative
analysis of tropical cyclone outflow pat-
terns, of steering currents and of areas
that may indicate tropical cyclone intensity
change., All charts are hand plotted over
areas of tropical cyclone activity to pro-
vide all available data as soon as possible
to the TDO. These charts are augmented by
the computer-plotted charts for the final
analyses.

Additional sectional charts at inter-
mediate synoptic times and auxiliary charts
such as checkerboard diagrams and pressure-
change charts are also analyzed during
periods of significant tropical cyclone
activity.

5. FORECAST AIDS
a. CLIMATOLOGY:

Climatological publications utilized
during the 1979 typhoon season include pre-
vious JTWC Annual Typhoon Reports and clima-
tic publications from local sources, Naval
Environmental Prediction Research Facility,
Naval Postgraduate School, Air Weather
Service, First Weather Wing and Chanute
Technical Training Center. Publications from
other Air Force and Navy activities, various
universities and foreign countries are also
used by the JTWC.

b. OBJECTIVE TECHNIQUES:

The following objective techniques
were employed in tropical cyclone forecasting
during 1979. A description of these tech-
niques is presented in Chapter IV.

(1) TYFN75 (Analog)

(2) MOHATT (Steering)

(3) 12 HR EXTRAPOLATION

(4) CLIMATOLOGY

(5) HPAC (Combined extrapolation and
climatology)

(6) TROPICAL CYCLONE MODEL (Dynamic)
(7) INJAH74 (Analog)
(8) CYCLOPS (Steering)

(9) TYAN78 (Analog)

6. FORECASTING PROCEDURES
a. INITIALIZATION:

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

b. TRACK FORECASTING:

An initial forecast track is devel-
oped based on the previous forecast and the
objective techniques. This initial track
is subjectively modified based on the fol-
lowing:

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

(2) Determination of steering level
is partly influenced by maturity and verti-
cal extent of the system. For mature
cyclones located south of the 500 mb sub-
tropical 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 cyclones to move northward due to
their internal forces is an important con-
sideration.

(3) The proximity of the tropical
cyclone to other tropical cyclones is
evaluated to determine if there is a possi-
bility of Fujiwhara interaction.

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

{5) A final check is made against
climatology to determine the likelihood of
the forecast track. If the forecast devi-
ates greatly from climatology, the forecast
rationale is reappraised and the track ad-
justed as necessary.



c. INTENSITY FORECASTING:

In forecasting intensity, heavy
reliance is placed on aircraft reconnais-
sance reports, the Dvorak satellite inter-
pretation model, wind and pressure data from
ships and land stations in the vicinity of
the cyclone, and the objective technigues.
Additional considerations are the position
and intensity of the tropical upper-tropo-
spheric trough (TUTT), extent and intensity
of upper-level outflow, sea-surface tempera-
‘ture, terrain influences, speed of movement
and proximity to an extratropical environ-
ment.

7. WARNINGS

Tropical cyclone warnings are issued when
a definite closed circulation is evident and
maximum sustained wind speeds are forecast to
increase to 34 or more knots within 48 hours,
or the cyclone is in such a position that
life or property may be endangered within 72
hours. Warnings are also issued in other
situations if it is determined that there is
a need to alert military and civil interests
to conditions which may become hazardous in
a short period of time. Each tropical
cyclone warning is numbered sequentially and
includes the initial warning time, eye/center
position, intensity, the radial extent of 30,
50 and 100 knot surface winds (when applic-
able), the levied reconnaissance platform
used, the instantaneous speed and direction
of movement of the cyclone's surface center
at warning time and the forecast information.
The forecast intervals for all tropical
cyclones, regardless of intensity, are 12-,
24-, '48- and 72-hr. Warnings within the
JTWC Pacific area are issued within two hours
of 0000Z, 0600Z, 1200Z and 1800Z with the
constraint that two consecutive warnings may
not be more than seven hours apart. Warnings
in the JTWC Indian Ocean area are issued
within two hours of 0200Z, 0800Z, 1400Z and
2000Z with the constraint that two consecu-
tive warnings may not be more than seven
hours apart. These variable warning times
allow for maximum use of all available
reconnaissance platforms and more effectively
distribute the workload in multiple cyclone
situations. If warhings are discontinued and
a cyclone reintensifies, warnings are
numbered consecutively from the last warning
issued. Warning forecast positions are
verified against the corresponding post-

analysis "best track" positions. A summary
of the verification results for 1979 is
presented in Chapter IV,

8. PROGNOSTIC REASONING MESSAGE

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

For the 1979 season, JTWC included con-
fidence statements for the 24 and 48-hour
forecasts. The confidence values were per-
centage probabilities that the 24-hour fore-
cast position error would be less than 100 nm
and less than 150 nm, respectively, and that
the 48-hour error would be less than 200 nm
and less than 300 nm, respectively. These
probabilities were based on objective data
from error analysis studies of past cyclones
and were a function of latitude, longyitude,
storm intensity, organization and the number
of western Pacific storms in existence.

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

9. SIGNIFICANT TROPICAL WEATHER ADVISORY

This plain language message, summarizing
significant weather in the entire JTWC area
of responsibility, is issued by 06002 daily.
It contains a detailed, non-technical des-~
cription of all significant tropical distur-
bances and the JTWC evaluation of potential
for significant tropical cyclone development
within the 24-hour forecast period.

10. TROPICAL CYCLONE FORMATION ALERT

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



CHAPTER II

1. GENERAL

The Joint Typhoon Warning Center depends
on reconnaissance to provide necessary,
accurate and timely meteorological infor-
mation in support of each warning. JTWC
relies primarily on three sources of recon-
naissance: aircraft, satellite and radar.
Optimum utilization of all available recon-
naissance resources is obtained through use
of the Selective Reconnaissance Program (SRP)
whereby various factors are considered in
selecting a specific reconnaissance platform
for each warning. These factors include:
cyclone location and intensity, reconnais-
sance platform capabilities and limitations,
and the cyclone's threat to life/property
afloat and ashore. A summary of reconnais-
sance fixes received during 1979 is included
in Section 6.

2. RECONNAISSANCE AVAILABILITY

a. Aircraft:

Aircraft weather reconnaissance is
performed in the JTWC area of responsibility
by the 54th Weather Reconnaissance Squadron
(54 WRS}. The squadron, presently equipped
with six WC-130 aircraft, is located at
Andersen Air Force Base, Guam. From July
through October, augmentation by the 53rd
WRS at Keesler Air Force Base, Mississippi
brings the total number of available aircraft
to nine. The JTWC reconnaissance require-
ments are provided daily throughout the year
to the Tropical Cyclone Aircraft Reconnais-
‘sance Coordinator (TCARC). These require-
ments include area(s) to be investigated,
tropical cyclone(s) to be fixed, fix times
and forecast positions of fixes. The follow-
ing priorities are utilized in acquiring
meteorological data from aircraft, satellite
and land-based radar in accordance with
CINCPACINST 3140.1N:

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

(2) Center or vortex fixes for each
scheduled warning of tropical cyclones in the
Indian Ocean Area of responsibility.

{(3) Supplementary fixes.
(4) Synoptic data acquisition.”

As in previous years, aircraft recon-
naissance provided direct measurements of
height, temperature, flight-level winds, sea
level pressure, estimated surface winds (when
observable) and numerous additional para-
meters. The meteorological data are gathered
by the Aerial Reconnaissance Weather Officers

RECONNAISSANCE AND FIXES

(ARWO) and dropsonde operators of Detachment
4, Hg AWS who flew with the 54th. These data
provide tthe Typhoon Duty Officer (TDO) indi-
cations of changing cyclone characteristics,
radius of cyclone associated winds, and
present cyclone position and intensity.
Another important aspect of this data is its
availability for research in tropical cyclone
analysis and forecasting. Aircraft recon-
naissance will become even more important in
yvears to come when high-resolution: tropical
cyclone dynamic steering programs will re-
quire a dense input of wind and temperature
data.

b. Satellite

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

Detachment 1, lst Weather Wing,
which receives and processes DMSP data, is
the primary fix site for the northwestern
Pacific. DMSP fix positions received
at JTWC from the Air Force Global Weather
Central (AFGWC), Offutt Air Force Base,
Nebraska were the major source of satellite
data for the Indian Ocean. GOES fixes were
also provided by the National Environmental
Satellite Service, Honolulu, Hawaii for
tropical cyclones near the dateline.

¢. Radar

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

d. Synoptic

In 1979, the JTWC also determined
tropical cyclone positions based on the
analysis of the surface/gradient level
synoptic data. These positions were helpful
in situations where the vertical structure
of the tropical cyclone was weak or accurate
surface positions from aircraft were not
available due to flight restrictions.

3. AIRCRAFT RECONNAISSANCE SUMMARY

During the 1979 tropical season, the
JTWC levied 289 six~hourly vortex fixes and
52 investigative missions. In addition to
the levied vortex fixes, 150 supplemental
fixes were also obtained. The number of
levied investigative missions has increased
steadily over the past four years in
response to JTWC's increased efforts to
detect initial tropical cyclone development.,



Of 1979's 28 tropical cyclones, investiga-
tive missions were not flown on four. The
average vector error for all aircraft fixes
received at the JTWC during 1979 was 13.0 nm
(24.1 km).

Reconnaissance effectiveness is summa-
rized in Table 2-1 using the criteria as set
forth in CINCPACINST 3140, 1N.

TABLE 2-1. AIRCRAFT RECONNAISSANCE EFFECTIVENESS

EFFECTIVENESS

NUMBER OF PERCENT
LEVIED FIXES

COMPLETED ON TIME 258
EARLY 2
LATE 15
MISSED 4

TOTAL 289

LEVIED VS. MISSED FIXES

LEVIED  MISSED PERCENT

AVERAGE 1965-1970 507 10
1971 802 61
1972 624 126
1973 227 13
1974 358 30
1975 217 7
1976 317 1
1977 203 3
1978 290 2
1979 289 14

PR

BOwWWONO NN
N IR .
RN AN PN O

4, SATELLITE RECONNAISSANCE SUMMARY

The Air Force provides satellite recon-
naissance support to JTWC using imagery data
from DMSP polar orbiting spacecraft. Data
from similar NOAA spacecraft (TIROS~N/NOAA-6)
were not available to the tactical sites of
the network but could be processed on a
backup basis by the Air Force Global Weather
Central (AFGWC).

The DMSP network consists of both tacti-
cal and centralized facilities. Tactical
DMSP sites are located at Nimitz Hill, Guam;
Clark AB, Philippines; Kadena AB, Japan;
Osan AB, Korea; and Hickam AFB, Hawaii.
These sites provide a combined coverage that
blankets the JTWC area of responsibility in
the western Pacific from near the dateline
westward to the Malay Peninsula.

The centralized member of the DMSP
network is the Air Force Global Weather
Central located at Offutt AFB, Nebraska.
AFGWC receives worldwide satellite imagery
coverage four times daily from two DMSP
spacecraft. In addition, AFGWC has the
capability to process either TIROS-N or
NOAA-6 should one of the primary DMSP space-
craft fail. Imagery taken over the JTWC
area of responsibility is recorded on board

the spacecraft and later downlinked to AFGWC
via command/readout sites and communications
satellites. With their coverage, AFGWC is
able to fix a storm anywhere within the JTWC
area of responsibility. As the only site in
the network that receives coverage over the
entire Indian Ocean, AFGWC has the primary
responsibility for satellite reconnaissance
in this area as well as a small portion of
the central Pacific near the dateline. On
occasion, AFGWC is tasked to provide storm
positions in the western Pacific as backup
to the tactical sites.

The thread that ties the network
together is Det 1, 1WW colocated with JTWC
atop Nimitz Hill, Guam. Based on available
satellite coverage, Det 1 coordinates satel-
lite reconnaissance requirements with JTWC
and tasks the individual DMSP sites to
provide the necessary storm fixes. The
tasking concept is to fix every storm or
tropical disturbance (alert area) once from
each satellite pass over the area of the
storm. When a satellite position is required
as the basis for a warning (levy), a dual-
site tasking concept is applied. Under this
concept, two sites are tasked to fix the
storm off the same satellite pass. This
provides the necessary redundancy to vir-
tually guarantee JTWC a successful satellite
fix of the storm. Using the dual-site
tasking concept, the satellite reconnaissance
network was able to meet 98 percent of JTWC's
satellite fix requirements. Dual-site task-
ing is not available over the Indian Ocean
since only AFGWC receives the satellite
coverage for most of that area.

The network provides JTWC with several
products and services. The main service is
one of surveillance. With the exception of
Osan, each site reviews its daily coverage
for any indications of development. If an
area shows indications of development, JTWC
is notified. Once JTWC issues either an
alert or warning, the network is tasked to
provide three products: storm positions,
storm intensity estimates, and 24-hour storm
intensity forecasts. Satellite storm posi-
tions are assigned position code numbers
(PCN) depending on the availability of
geography for precise gridding and the degree
of organization of the storm's circulation
center (Table 2-2). During 1979, the network
provided JTWC with 1970 satellite fixes of
tropical cyclones in warning status. A
comparison of those fixes made on numbered
tropical cyclones with their corresponding
JTWC best track positions is shown in Table

TABLE 2-2, POSITION CODE NUMBERS

PCN METHOD OF CENTER DETERMINATION/GRIDDING

EYE/GEOGRAPHY
EYE/EPHEMERIS

WELL DEFINED CC/EPHEMERIS
POORLY DEFINED CC/GEOGRAPHY

1

2

3 WELL DEFINED CC/GEOGRAPHY

4

5

6 POORLY DEFINED CC/EPHEMERIS

CC=Circulation Center




TABLE 2-3. MEAN DEVIATIONS (NM) OF DMSP DERIVED TROPICAL
CYCLONE POSITIONS FROM JTWC BEST TRACK POSITIONS.
NUMBER OF CASES SHOWN IN PARENTHESIS.

WESTPAC
1974-1978 AVERAGE
(ALL SITES)

13.3 (178)
18.5 ( 68)
21.2 (270)
25.6 (101)
37.1 (368)
47.2 (190}

14.8 (246)
22.0 (371
40.6 (558)

2-3. BEstimates of the storm's current and
24-hour forecast intensity are made once each
day by applying the Dvorak technique (NOAA
Technical Memorandum NESS 45 as revised) to
daylight visual data. Satellite derived
storm positions, intensity estimates, and
forecasts constitute the satellite portion

of the JTWC forecast data base.

The availability of satellite data varied
during the year. At the start, the network
had access to three DMSP spacecraft: F-1
(late-morning) , F~2 (mid-morning), and F-3
(sunrise). In June, a fourth DMSP space-
craft, F-4, was launched into a late morning
orbit. The network had access to these four
spacecraft until mid-September when F-1
failed. Three months later, in early
December, F-3 failed reducing the active
DMSP fleet to only two spacecraft with
similar mid- to late-morning coverages. The
network was able to partially compensate for
this loss by depending on AFGWC to provide
fixes for the entire network based on its
unique ability to process TIROS-N as a
replacement for F-3. Therefore, the 1979
season ended with available satellite
coverage at its lowest point for the entire
year.

Besides the network provided fixes, JTWC
also receives satellite-derived storm
positions from several secondary sources.
These include: U.S. Navy ships equipped for
satellite direct readout; the National
Environmental Satellite Service using NOAA
and GOES data; and the Naval Polar Oceano-
graphy Center, Suitland, Maryland using
stored DMSP and NOAA data. Fixes from these
secondary sources are not included in the
network statistics.

5. RADAR RECONNAISSANCE SUMMARY

Sixteen of the 28 significant tropical
cyclones occurring over the western North
Pacific during 1979 passed within range of
land based radars with sufficient cloud
pattern organization to be fixed. The
hourly and oftentimes, half-hourly land
radar fixes that were obtained and trans-
mitted to JTWC totaled 1143.

The WMO radar code defines three cate-
gories of accuracy: good (within 10 km
(5.4 nm)), fair (within 10-30 km (5.4-16.2
nm)) and poor (within 30-50 km (16.2-27 nm}).

WESTPAC INDIAN OCEAN
1979 1979
(ALL SITES) (ALL SITES)

14.4 (268) 13.5 ( 7)
17.9 ( 61) 23.1 (7
18.6 (341) 23.4 (16)
20.5 ( 70) 18.0 ( 8)
37.8 (605) 34.1 (22)
43.3 (232) 42.2 (66)

15.0 (329) 18.3 (14)
18.9 (411) 21.6 (24)
39.4 (837) 40.2 (88)

This vear, 1139 radar fixes were coded in
this manner; 25% were good, 29% fair and 46%
poor. Compared to the JTWC best track, the
mean vector deviation for land radar sites
was 15 nm (28 km).

Of the 16 tropical cyclones which were
monitored with land radar, 11 were typhoons:
Alice, Cecil, Ellis, Hope, Irving, Judy, Mac,
Owen, Sarah, Tip and Vera. These 11 typhoons
accounted for 89% of all radar fixes re-
ceived for this season. Excellent support
through timely and accurate radar fix posi-
tioning allowed JTWC to track and forecast
tropical cyclone movement through even the
most difficult and erratic tracks.

The 54 WRS made four radar center fixes
from their WC-130 aircraft when actual
penetration was restricted. One ship radar
center fix was received on Typhoon Bess.,

No radar fixes were received on Indian Ocean
tropical cyclones.

6. TROPICAL CYCLONE FiX DATA

A total of 3318 fixes on 28 northwest
Pacific tropical cylones and 166 fixes on
7 northern Indian Ocean tropical cyclones
were received at JTWC. Tabkle 2-4, Fix Plat-
form Summary, delineates the number of fixes
per platform for each individual tropical
cyclone. Season totals and percentages are
also indicated.

Annex B lists individual fixes sequen-~
tially for each tropical cyclone. Fix data
is divided into four categories: Satellite,
Aircraft, Radar and Synoptic. Those fixes
labeled with an asterisk (*) were determined
to be unrepresentative of the surface center
and were not used in determining the best
tracks. Within each category, the first
three columns are as follows:

FIX NO. - Segquential fix number

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

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

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



TABLE 2-4. FIX SUMMARY FOR 1979
FIX SUMMARY

ATRCRAFT DMsSP TIROS-N GOES3 SYNOPTIC TOTAL

WESTERN PACIFIC

ALICE
BESS
CECIL

| I S S A R A S D R S O R S D D 2 R D R D R DR BN BN,

I W=l DT SO Ot NN N = IINW

7
2

O

% OF TOTAL
NO. OF -FIXES

TIROS-N SYNOPTIC TOTAL

INDIAN OCEAN

TC 17-79
TC 18-79
TC 22-79
TC 23-79
TC 24-79
TC 25-79

1 woeonNnao;

% OF TOTAL
NO. OF FIXES

* SHIP RADAR FIX
*%  INCLUDES TWO ACFT RADAR FIXES
*kk  INCLUDES ONE ACFT RADAR FIX




a. Satellite

(1) ACCRY - Position Code Number
(PCN) (see Sec. 5) or Confidence (CONF) numb-
er (see table 2~5) is listed depending on
method used to determine the fix position.

TABLE 2-5. CONFIDENCE (CONF) NUMBERS AS A FUNCTION
OF DVORAK T NUMBER AND RADIUS OF 90%
PROBABILITY AREA (NM).

TROPICAL CYCLONE

INTENSITY CONF_(1} CONF_(2) CONF (3)
1.5 120 170
T2.0 120 170
T2.5 170
T3.0 150
13.5 140
14.0 140
14.5 140
75.0 130
15.5 130
16.0 130
76.5 120
17.0 - 120
17.5 100
18.0

(2} DVORAK CODE - Intensity evalua-
tion and trend utilizing DMSP visual satel-
-lite data. (For specifics refer to NOAA TM;
NESS-45)

LS
& b ~
& 3 5
. F £ =22 g
§ F  E5S9y § 8 &
& &5 =F8z22 S 52 53
@ W 2F 9 OF 5 ST "o
£ 5 &8 g o &
Q Q [
& S & PLUS D <= &
T()/()MINUS /S ()/()hrs

LEAVE W

EXAMPLE: 15/6 MINUS/ W1.5/24hrs.

(3) SAT - Specific satellite used
for fix position (DMSP 35, 36, 37 or 39,
TIROS~N or Geostationary Operational Envi-
ronmental Satellite (GOES, 135W)).

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

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

b. Aircraft
(1) FLT LVL - The constant pressure

surface level, in mb, maintained during the
penetration. 700 mb is the normal level

flown in developed cyclones due to turbulence

factors with low-level missions flown at
1500 ft.

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

{3) OBS MSLP ~ If the surface center
can be visually detected (e.g., in the eye),
the minimum sea level pressure is obtained
by a dropsonde released above the surface
vortex center. If the fix is made at the
1500-foot level, the sea level pressure is
extrapolated from that level.

(4) MAX-SFC-WND - The maximum sur-
face wind (knots) is an estimate made by the
ARWO based on sea state. This observation
is limited to the region of the flight path,
and may not be representative of the entire
cyclone, Availability of data is also de-
pendent upon the absence of undercast condi-
tions and the presence of adequate illumina-
tion. The positions of the maximum flight
level wind and the maximum observed surface
wind do not necessarily coincide.

(5) MAX-FLT-LVL-WND ~ Wind speed
(knots) at flight level is measured by the
AN/APN 147 doppler radar system aboard the
WC-130 aircraft. Values entered in this
category represent the maximum wind measured
prior to obtaining a scheduled fix. This
measurement may not represent the maximum
flight level wind associated with the tropi-
cal cyclone because the aircraft only sam-
ples those portions of the tropical cyclone
along the flight path. In many instances
the flight path may be through the weak
sector of the cyclone. In areas of heavy
rainfall, the doppler radar may track energy
reflected from precipitation rather than
from the sea surface; thus preventing accu-
rate wind speed measurement. In obvious
cases, such erroneous wind data will not be
reported. In addition, the doppler radar
system on the WC-130 restricts wind measure-
ments to drift angles less than or egual to
27 degrees if the wind is normal to the
aircraft heading.

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

(7) EYE SHAPE - Geometrical repre-
sentation of the eye based on the aircraft
radar presentation. Reported only if center
is 50% or more surrounded by wall cloud.

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

c. Radar

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

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

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



(4) EYE DIAM - Diameter of eye given
in nautical miles.

{(5) RADOB CODE - Taken directly from
WMO ground weather radar observation code
FM20-V. First group specifies the vortex
parameters, while the second group describes
the movement of the vortex center.

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

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

d. Synoptic

(1) INTENSITY ESTIMATE - TDO's anal-
ysis of low-level synoptic data to determine
a cyclone's maximum sustained surface wind
{knots) .

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



CHAPTERIIT SUMMARY

WESTERN NORTH PACIFIC TROPICAL
CYCLONES

During 1979, the western North Pacific
experienced a below normal year of tropical
cyclone activity with a total of 28 cyclones
(Table 3-1). By comparison, 1978 was a near
normal year with 32 cyclones and 1977 was a
near record low year with a total of 21
cyclones. Five significant tropical cyclones
never developed beyond tropical depression
(TD) stage, and nine developed into tropical
storms (TS). Of the 14 cyclones that devel-

L

TABLE 3-1.

1979 SIGNIFICANT TROPICAL CYCLONES

CALENDAR

PERIOD
OF WARNING

DAYS

CYCLONE

TYPE

WARNING

OF TROPICAL CYCLONES

oped to typhoon (TY) stage, only 4 reached
the 130 kt (67 m/sec) intensity necessary to
be classified as a super typhoon (ST). This
season, beginning with Typhoon Bess, tropical
cyclones attaining tropical storm strength
or greater were assigned names on an alter-
nating male/female basis. This change was a
result of the 1979 Tropical Cyclone
Conference, and the list of names can be
found in CINCPACINST 3140.1N CH-1l. A simi-
lar but different series of cyclone names is
used for eastern North Pacific and North
Atlantic cyclones. Each tropical cyclone's

WESTERN NORTH PACIFIC

NUMBER
OF
WARNINGS

OF DISTANCE

TRAVELLED

TY
Y

JAN-14 JAN
MAR-25 MAR
APR-20 APR
MAY-16 MAY
MAY-24 MAY
JUL-06 JUL
JUL-06 JUL
JUL-25 JUL
JUL-03 AUG
JUL-29 JuUL
AUG-06 AUG
AUG-18 AUG
AUG-26 AUG
AUG-20 AUG
SEP-04 SEP
SEP-08 SEP
SEP-24 SEP
SEP-22 SEP
SEP-01 0OCT
SEP-26 SEP
0CT-07 0CT
0CT-15 OCT
0CT-19 OCT
NOV-07 NOV
NOV-13 NOV
DEC-02 DEC
DEC-14 DEC
DEC-23 DEC

14

-
~NO oY

]

—

—_

—t —
WEHEMNOOONAOAWORLONNW=ORARROMNOIONMN

—_

1979 TOTALS
*QVERLAPPING DAYS INCLUDED ONLY ONCE IN SUM.

10

2597
1804
2535
2876
2170
1612
1837
1264
3928
1058
1088
2732
2502

605
1418
1298
1831

528
2151

984
1920
1194
3972
1868
1559
1070
4044
2245



maximum surface wind (MAX SFC WND), in knots, Table 3~2 provides further information

and minimum observed sea-level pressure (MIN on the monthly distribution of tropical

OBS SLP), in millibars, were obtained from cyclones and statistics on Tropical Cyclone
best estimates of all available data. The Formation Alerts and Warnings. Even though
distance travelled, in nautical miles, was there were 4 fewer cyclones this season
calculated from the JTWC official best compared to last season, there were 18 more
track (see Annex A). warning days.

TABLE 3-2.

1979 SIGNIFICANT TROPICAL CYCLONE STATISTICS

WESTERN (1959-78)
NORTH PACIFIC TOTAL AVERAGE

TROPICAL
DEPRESSIONS

TROPICAL STORMS
TYPHOONS
ALL CYCLONES

(1959-78) AVERAGE

FORMATION ALERTS 23 of the 27 (85%) Formation Alert Events developed into tropical cyclones.

5 of the 28 (18%) tropical cyclones did not have a Formation Alert.

WARNINGS Number of warning days: 149
Number of warning days with 2 cycliones: 38

Number of warning days with 3 or more cyclones: 5

11
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TYPHOON ALICE

Typhoon Alice, the first tropical cyclone
of the 1979 season, was actually first
sighted as a tropical disturbance on the 27th
of December 1978. Being over the Gilbert
Islands quite close to the equator, the po-
tential for development was considered poor.
A tropical cyclone formation alert was issued
at 03002 1 January 1979 when satellite data
showed the disturbance progressively increas-
ing in organization. Soon after, the suspect
area accelerated northwest to higher lati-
tudes where development conditions were more
favorable, and by 011800%, tropical storm
Alice was named. Post-analysis showed that
the tropical depression stage began near
0100002 at low latitudes, contrary to the
general rule that cyclones do not form close
to the equator.

Although a climatologically unfavored
period for western North Pacific tropical
cyclone development, the fact that Alice did
form supports the non-existence of a defini-
tive "typhoon season" for WESTPAC; tropical
cyclones are possible anytime of the year.
The greatest forecasting difficulties and
concomitant large forecast errors occurred
during Alice's formative and dissipating
stages. Double intensification also contri~
buted to Alice's notoriety.

Early in her lifetime, Alice meandered
through the Marshall Islands as if determined
to visit each island. One week later, on 12
January 1979, President Carter declared the
Marshall Islands a major disaster area.

A satellite reconnaissance fix at
0221332 showed Alice had moved northeastward
when forecast to continue northwestward.
Being a fix on a poorly defined satellite
image (PCN 6), it was not taken verbatim;
northwest movement continued to be forecast.
An aircraft reconnaissance fix at 0300532
confirmed the earlier satellite fix as did a
follow-on 0303102 aircraft fix. Post-
analysis revealed that a mid-latitude, short-
wave trough passed north of Alice during
this time period. The trough extended deep
enough into the tropics to weaken the mid-
tropospheric ridge. This weakness permitted
a southward intrusion of mid-latitude west-
erlies into Alice's viecinity, temporarily
steering her northeastward. As the short-
wave trough continued eastward, the sub-
tropical ridge quickly reestablished itself
north of Alice producing strong easterly
steering flow, temporarily accelerating her
from 4 to 10 kt (8 to 19 km/hr) toward the
northwest when continued northeast movement
was forecast. During this time, decision
makers on Enewetak (also within the Marshall
Islands), noting the low forecast confidence
stated on prognostic reasoning messages, kept
a condition of readiness which paid off.

From the 6th to the llth, Alice traveled
due west. On the 8th, Alice attained 110 kt
(57m/sec) intensity and simultaneously accel-
erated to a speed of 14 kt (26 km/hr) (the
fastest observed along track), whereupon she
began weakening slowly.

During the 9th, Alice began an unexpected
northward movement trend and showed further
weakening. Post-analysis of low-level synop-

17

(01)

tic data and satellite imagery (Fig. 3-01-1)
indicated that an approaching frontal shear-
line was the responsible agent. The shear-
line began interacting with Alice while she
was southeast of Guam. As Alice neared Guam,
radar data from Andersen AFB and aircraft
data indicated that Alice's previously well-
defined wall cloud became larger and somewhat
less organized. Cooler, drier air north of
the shear-line was likely responsible for
this weakening trend. A weakness in the sub-
tropical ridge vertically above the shear-
line apparently allowed for Alice's northward
deviation.

The most unusual portion of Alice's track
occurred during the final 3 days of Alice's
life. Based on interpretation of PE progs,
the subtropical ridge was expected to persist
and maintain Alice in the easterlies. as a
result, the JTWC forecasts (supported by the
majority of objective forecast aids) indicat-
ed westward movement until 120000Z, 18 hours
after Alice had actually begun tracking
northwestward. The subtropical ridge weak-
ened in response to a long-wave trough deep-
ening over eastern Asia. Easterly steering
currents in Alice's vicinity diminished and
veered in direction, permitting a more north-
ward track. Alice reached a secondary in-
tensity maximum of 100 kt (51 m/sec) during
this period due to her slowing in speed of
movement, the increased absolute vorticity
of higher latitudes and good outflow aloft.

By the 13th, Alice turned northeastward
and began weakening rapidly. The subtropical
ridge was now completely severed and upper-
air westerlies were shearing Alice signifi-
cantly in the vertical. Close proximity of
yet another frontal shear-line contributed
to further weakening. The biggest surprise,
however, came when Alice's low-level circu-
lation turned almost 180 degrees back toward
the west at about 131200Z under the influence
of strong, low-level easterlies and weakened
rapidly in the strong, vertical-shear envi-
ronment. As a result of vertical decoupling,

Alice as a shallow depression, dissipated
during the following 12-hour period.

FIGURE 3-01-1. Typhoon Alice merging with the
tnailing end of a grontal shear-Line, 9 January 1979,
0054Z. {DMSP imagery)
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TYPHOON BESS

Since 1959, only three typhoons have
developed over the Western Pacific in March,
Of these three, only Bess developed in the
last decade with Typhoon Tess developing in
1961 and Typhoon Sally in 1967. Tropical
cyclone development in March is usually in-
hibited by a southward adjustment in the sub-
tropical ridge axis. Although not recognized
in advance, Typhoon Bess' development paral-
leled Typhoon Tess, which developed in the
eastern Caroline Islands and reached tropical
depression strength near Woleai Atoll. Con-
tinuing northwestward between Guam and Yap,
both recurved northward near 135E (Fig. 3-02-
1) before dissipating north of 20N under the
influence of a strong vertical shear.

FIGURE 3-02-1,
between Guam and Yap at & kt {15 km/hn), 21 March

Typhoon Bess tracking nonthwestwarnd

1979, 01032, Satellite .imagery captured increased
onganization in the convective banding just prion %o
Bess neaching troplcal stomm intensity.

{DMSP imageny)

Synoptic data at 160000Z suggested the
existence of a weak surface circulation near
3.0N 152.5E at the base of a wave in the
easterly flow. Satellite imagery at 1601192
indicated that an ill-defined area of convec-
tion existed near the surface circulation.

By 1611092, however, increased upper-level
organization suggested development of a weak
200 mb anticyclone (Fig. 3-02-2). Increased
curvature in the mid-level convective cloud
pattern hinted at the possibility of tropical
cyclone formation. As often observed in weak

19

(02)

developing systems, 162207Z satellite imagery
showed a significant decrease in the mid~ to
upper-level convective organization, while
the synoptic analysis continued to support a
weak c¢irculation southeast of Guam. Contin-
uing to pulsate, the suspect area presented

a curious, but intensified upper-level con-
vective pattern on 172151Z and 172333Z satel-
lite imagery. Synoptic analysis at 1800002
indicated that, in addition to the circula-
tion near 3.5N 147.5E, a secondary low had
developed on the slow moving wave axis near
7.1N 150.0E and that the earlier ill-defined
convection had been associated with these two
circulations. As this secondary low tracked

northward up the wave axis, increased cyclon-

FIGURE 3-02-1. Infrared imagery of very eanty
development stage of Bess, 16 Manch 1979, 11092,
Streamfine pattern indicates an upper-Level anti-
cyelone. A surface circulation had not yet
developed. {DMSP imagenry)

ic shear between strong easterly flow north
of the wave and weak equatorial westerlies
south of the wave caused the northern circu-
lation to become the dominant center as the
initial low weakened. Simultaneously, the
upper-level anticyclone intensified, produc-
ing an excellent outflow signature on 1823152
satellite imagery (Fig. 3-02-3). Although a
formation alert was issued based on 1823152
satellite imagery, continued rapid develop-
ment did not occur as expected. Aircraft
data at 2002592 found strong enhanced easter~
ly flow of 20-30 kt (10-15 m/sec) to the
northeast, but only weak cyclonic flow to the
south and east. Aircraft reports finally
confirmed tropical storm strength early on
the 21st (Fig. 3-02-4), five days after Bess
was initially observed.



FIGURE 3-02-3. Ingrared imagery of Typhoon Bess

developing under good uppen-Level oulglfow which 48
visible grom the southeast through the northwest,
(DMSP imagery)

18 Manch 1979, 23151.

Sea Surface Temperature (SST) plays a
vital role in the development and maintenance
of tropical cyclones, A study by Charles P.
Guard (1979) indicates that tropical cyclones
which move over water cooler than 26C are
less likely to intensify due to a reduction
in latent heat. The study further states
that tropical cyclones which develop prior to
June intensify up to 10 kt (5 m/sec) after
recurvature. This intensification, if exper-
ienced, will occur within the 12-24 hour
period following recurvature. Typhoon Bess
followed this recurvature pattern. The axis
of recurvature was crossed at 230000Z. Slow
intensification occurred over the next 18
hours with Bess reaching her maximum inten-
sity of 90 kt (46 m/sec) at 2318002. Bess
maintained 90 kt (46 m/sec) for 18 hours and
then rapidly weakened, dissipating by
250000%Z. SST analyses during 24-27 March
(Fig. 3-02-5) indicate that the area in
which Bess weakened from 90-60 kt (46~-31 m/
sec) in a six-~hour period corresponds closely
to the location of water cooler than 26C.

The reduction of latent heat input, coupled
with increased vertical shear produced by
strong westerlies aloft, literally sheared
Bess apart during the final 12-18 hcurs.

20

FIGURE 3-02-4.

1979, 02352,
with strong
{DMSP imageny)

Typhoon Bess fust prion o neaching
hen maxdmum intensity of 90 kt (46 mfsec), 23 March

Bess displays a Large elliptical eye

nadial civws outflow in all directions.
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FIGURE 3-02-5. Composite of sea surface temperature
analyses grom 24-27 March 7979, Nontheastward thack

of Typhoon Bess during dissipation stage is .indicated
by a dashed Line with 17-hour positions.
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TYPHOON CECIL (03)

Typhoon Cecil, the first tropical
cyclone of 1979 in the Northwest Pacific
given a male name, generated in mid-April
from an easterly wave over the Philippine
Sea. Cecil was forecast very well while on a
climatological west-northwest track toward
the central Philippines. Overall, post=-anal-
ysis statistics showed that mean forecast
errors were better than long-term averages.
Nevertheless, JTWC warnings failed to fore-
cast the crucial recurvature point in Cecil's
track. Was there sufficient evidence to
forecast this recurvature 24-48 hours in
advance?

Post-analysis showed that recurvature
occurred 36 hours after the 1512002 best
track position. Satellite imagery {(Fig. 3-
03-1) located Cecil just south of Samar. At
this time, the 500 mb subtropical ridge axis
was at 17N with a small high pressure cell -
located over Northern Luzon. The 500 mb 36—
hour PE prog maintained the ridge. Steering
techniques based on this synoptic situation
indicated westward movement for 72 hours.
Analog techniques indicated west-northwest-
ward movement. As a matter of fact, no
objective forecast technique indicated re-
curvature prior to entrance into the South
China Sea. The climatological average loca-
tion of the 500 mb ridge axis is along 15N
for April over the Philippines and the clima-
tological recurvature point is 15~-17N. Both

Figure 3-03-1. Ingrared imagery of Typhoon Cecil
36 houns prion to recwrvaiurne with maximum susiained
winds of 80 kt (41 mfsec}, 15 Apnil 1979, 12257,
{DMSP imagery)

synoptic and climatclogical data indicated a
west-northwestward track over the Philippines
with recurvature late in the forecast period
in the South China Sea as Cecil tracked to
the vicinity of 15N. Post-analysis, however,
revealed that the ridge axis east of the
Philippines abruptly shifted south between
1612002 and 170000Z with westerly winds in-
truding far to the south over the South China
Sea. This pattern shift caused Cecil to
recurve much earlier than anticipated. With-
in 48 hours, Cecil was well east of Luzon
(Fig. 3-03-2). The ridge axis shift was the
vital piece of information not present in

any of the available prognostic tools. Thus,
it appears even in post-analysis that fore-
casting of Cecil's recurvature 36 hours in
advance was beyond state-of-the-art
capabilities.

FIGURE 3-03-2. Cecil after recurvature with
maximum sustained winds of 50 kt (26 mfsec},
19 Apnil 1979, 00147, {DMSP .imagery)



\\

AN

e

o

MAX SFC WIND 40 KTS
MINIMUM SLP 984 MBS

} i t

T TROPICAL T

+ STORM DOT L

4 BEST TRACK TC-04 i
| IOMAY-16 MAY 1979 , ,

. o
.
.
173

.‘ \ Rv el

;Q S e s s
n? C LIWOouIMA

| uo

LEGEND

p{ 06 HOUR BEST TRACK POSIT
SPEED OF MOVEMENT
INTENSITY

POSITION AT XX/0000Z
TROPICAL DISTURBANCE
TROPICAL DEPRESSION
TROPICAL STORM
TYPHOON

SUPER TYPHOON START
SUPER TYPHOON END
EXTRATROPICAL
DISSIPATING STAGE
FIRST WARNING ISSUED
LAST WARNING ISSUED

$oe]1itoer

»
-
»

e g

b e 4
Tl ol &

“V

24



TROPICAL STORIM DOT (04)

Tropical Storm Dot did not reach tropical
storm strength prior to landfall on the
‘'Philippine Islands (Fig. 3-04-1). Once Dot
crossed the islands, tropical storm strength
was attained lasting, however, less than 24
hours (Fig. 3-04-2). Dot's development was
cut short by the eventual frictional effects
of Luzon and increasing vertical wind shear
aloft.

TS Dot slowly formed in an area of broad,
low~-level easterlies, high surface pressures,
and strong upper-level shear. The conditions
for significant tropical cyclone development
were poor while the system existed east of
the Philippine Islands. After crossing the
Philippines, however, Dot reached tropical
storm strength while over the South China
Sea.

FIGURE 3-04-1. Tropical Stoam Dot at 30 kt (15 m/sec)
dntensity while over nonthean Mindanao, 11 May 1979,
100292, (DMSP .imagery)

‘FIGURE 3-04-2. Tnopical Stonm Dot while recuwrving
itoward Manila, 12 May 1979, 23531. (DMSP imageny)
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MONSOON/TROPICAL DEPRESSION

Early season disturbances in the South
China Sea, as discussed by Ramage (1971), may
develop as a result of active monsoon troughs
which extend eastward across Southeast Asia
into the South China Sea (SCS). During late
May, increased convergence in the enhanced
southwest monsoon flow produced a significant
increase in convection across the SCS, and
several weak surface circulations were noted
along the monsoon trough between Hainan
Island and northern Luzon. Surface/gradient
level synoptic analysis at 1700002 confirmed
the existence of an elongated pressure trough
with several 1005 mb centers. The main cir-
culation, located northeast of the Paracel
Islands, was actually north of the main con-
vective area which covered most of the SCS
south of the trough. Characteristics of SCS
monsoon depressions include: strong enhanced
southwesterly flow with light winds near the
depression center; large areas &f convection
associated with convergence in the south-
westerly flow with little curvature in
towards the center; a relatively flat surface
pressure regime of large areal extent; and,

a mid-tropospheric cyclonic circulation over
the area (Ramage, 1371). These conditions
were observed in this area.

(05)

Initially, TD 05 drifted southwestward
east of the Paracel Islands. By 200002% a
slow, eastward-tracking 500 mb short-wave
over central China caused TD 05 to accelerate
northeastward. As TD 05 accelerated,
increased cyclonic shear at the surface
southeast of Taiwan caused the system to
transition from a monsoon depression to a
tropical depression with a small anticyclonic
outflow center evident aloft. {(Many SCS mon-
soon depressions never make this transition,
usually dissipating after 3-4 days.) Totally
divorced from the monsoon trough, TD 05
tracked eastward through the Bashi Channel
and then along the remnants of a weak frontal
boundary. TD 05 was not forecast to intensi-
fy significantly, but it merged with an
extratropical frontal boundary near 22.0N
124.8E and produced an improved satellite
signature at 230018% (Fig. 3-05-1) which in-
cluded a banding-type eye. (Banding-type
eyes are usually characteristic of more
intense tropical cyclones.) Synoptic analy-
ses during the life of TD 05 never indicated
an intensity above 30 kt (15 m/sec). The

lowest pressure recorded was 998 mb measured
by a ship close to the circulation center.
This pressure eguates to approximately 32 kt
(Atkinson and Holliday, 1975).

(17 m/sec)

FIGURE 3-05-1,

TD 05 at 30 kt (15 m/sec] intensity

with banding-type ege mov.ing east-nontheastward at

20 kt (37 km/h1), 23 May 1979, 0018Z.

27

(OMSP imagery)



105° 10° 115°
T e T
Lo
L . T > . 4
- . + 27 . . -+
et
- -+ ,J” . + . -+

TYPHOON ELLIS
BEST TRACK TC-06

1 ] il oS, 7 01JUL-06 JUL 1979
) MAX SFC WIND 85KTS
$ } t— —t —t—t+—1 41—+"—‘—‘-+—-l30?——i— e —t—q
L . . 4 L .4 . _ MINIMUM SLP 955 MBS S
us
. T .

3

bt g-‘H————o— =tk -o1-
2 S

rPArl

>

k4

B INTENSITY

C POSITION AT XX/0000Z
ooo TROPICAL DISTURBANCE
«ss TROPICAL DEPRESSION
— — TROPICAL STORM
= TYPHOON

.‘-- . . . . ﬁﬂa -
t — +—t / ' :(\:S”u —+—
. o } C T
o LEGEND \k Topoved 1
>\ ) 1 P 06 HOUR BEST TRACK POSIT T\~ ABEH  T24 g h
A SPEED OF MOVEMENT -+ ———t+— —+—

@ SUPER TYPHOON START
<> SUPER TYPHOON END Y
s+ EXTRATROPICAL i
++s DISSIPATING STAGE

i FIRST WARNING ISSUED
Yr LAST WARNING ISSUED




TYPHOON ELLIS (06)

The tropical disturbance, which later
became Typhoon Ellis, was first noted on
satellite and synoptic data on 25 June 1979.
The surface/gradient-level analysis showed
that a broad monsoon trough had developed
between Guam and the Philippine Islands. At
upper-levels, a Tropical Upper Tropospheric
Trough (TUTT) was oriented northeast-
southwest between the Volcano Islands and
the central Philippine Islands. This TUTT
allowed excellent upper-level outflow to the
northeast and was expected to induce inten-
sification of the tropical disturbance
southeast of the TUTT axis. Therefore, a
Tropical Cyclone Formation Alert (TCFA) was
issued for the area valid at 27000032.
However, significant development did not
occur. Reconnaissance aircraft could find
only a very broad surface circulation with
relatively high surface pressures. The
surface circulation drifted under the TUTT
and the associated convection was suppressed;
development was thereby thwarted. Based on
the superposition of the TUTT and the surface
circulation and the fact that the overall
satellite signature had not improved, the
TCFA was cancelled at 282000Z.

The area was closely monitored, and when
satellite imagery showed increased convec-—
tive development and surface data showed
decreasing pressures and increasing winds, a
second TCFA was issued valid at 300600z.
Subsequent aircraft investigation revealed a
minimum sea-level pressure of 1000 mb and
surface winds in excess of 35 kt (18 m/sec).
Based on this new information, the first
warning on TS Ellis was issued at 010000z
July. Ellis was in a favorable position at
that time and steady intensification occurred
over the next 2 days.

FIGURE 3-06-1. Typhoon ERLLs (Left] at maximum
intensity of 85 kt (44 misec), 2 July 1979, 23561.
TS Faye (night) is developing north of Wofeai.
{DMSP imagery)

For his entire lifetime, Ellis followed
an uncomplicated, classic west~northwest
track at near climatological speeds ranging
from 9-14 kt (17~26 km/hr). Post-analysis
indicates that Ellis was moving under the
influence of the east-southeasterly steering
flow on the southern edge of the subtropical
mid-tropospheric ridge. Ellis' nearly
straight track is due primarily to the fact
that this ridge did not change in intensity
or orientation during the pericd.

Ellis reached typhoon strength at
0212002 and a maximum intensity of 85 kt
(44 m/sec) at 0300002z (Fig. 3-06-1). Con-
tinued intensification was anticipated, but
a slow weakening trend was actually
observed. As with Tropical Storm Faye, this
weakening was associated with a drastic
change in the upper-level flow pattern.

During Ellis' developing stage, the TUTT
was located to the north-northwest and was
providing the necessary outflow channel to
the northeast. By 0200002, however, an
upper-level anticyclone over central China
began to ridge eastward, forcing the TUTT to
the northeast. Strong upper-level north-
easterly winds associated with this anti-
cyclone began to exert pressure on Ellis,
shearing the convective activity to the
southwest. Continuing west-northwest in
this shearing environment, Ellis weakened
steadily. By the time he was in the South
China Sea, Ellis had weakened to tropical
storm strength and was a completely exposed
low-level circulation (Fig. 3-06-2).

With winds of 54 kt (26 m/sec), Ellis
made landfall on the Chinese coast at
0600002, 164 nm (296 km) southwest of Hong
Kong and dissipated rapidly over land there-
after.

FIGURE 3-06-2. Tropicatl Storm ELLLs as an exposed
Low-Level cireulation in the South China Sea, 5 July
1979, 01017, {DMSP .imageny §nom Det 5, 10, Clank
AB, RP)
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TROPICAL STORM FAYE

140°
T

(07)

FIGURE 3-07-1.
0200007 Jukby 1979.

Tropical Storm Faye proved a most inter-
esting case study, not because it developed
into an intense tropical cyclone, but because
typhoon intensity was not attained as fore-
cast.

TD 07 was first analyzed as a closed
surface circulation about 800 nm (1482 km)
southeast of Guam on the 28th of June. The
associated convective activity remained dis-
organized until 011200% July. At that time a
TUTT cell developed north of the system;
thereby providing an excellent upper-level
outflow channel to the northeast (Fig. 3-07-
1). The wind data plotted in figures 3-07-1,
-3 and -5 are a combination of RAOBS, AIREPS
and satellite-derived winds for the 250 mb to
150 mb levels.

Diffluence over TD 07 was extensive and
well-defined. The satellite signature also
showed improved outflow (Fig. 3-07-2), and
further intensification was expected.

Uppenr

-Level streambine analysis ot

31

FIGURE 3-07-2.,
become TS Faye, 02 Juty 1979, 00227.

The tropical depression that was to
{DMSP imagery)



FIGURE 3-07-3. Upper-Level stneambine analysis at
0512002 July 1979.

The flow pattern over the depression.
(TD 07) remained favorable for development
for the next two days and tropical storm
intensity was reached by 031800Z. Continued
intensification was still anticipated with
typhoon strength forecast withan 18 hours.

Instead of intensification, however,
Faye weakened. Post-analysis shows that
Faye's weakening, and subsequent dissipation,
was linked to a radical change in the upper-
level flow pattern. Whereas figure 3-07-1
shows a tropical cyclone in excellent posi-
tion for intensification, figure 3-07-3 shows
just the opposite. By 051200Z, a large
upper-level anticyclone over China was begin-
ning to build southeastward into the western
Pacific toward Faye. Faye's outflow channel
to the north became restricted and her low-
level circulation center became exposed
(Fig. 3-07-4). The mid- to upper-level
centers and the associated convection were
sheared off to the southwest by increased FIGURE 3-07-4. TD 07 [FAVE}, 05 July 1979, 1202Z.
" northeasterly winds at the upper-levels. Strong uppen-Level nontheasterlies have begun Zo
shean off the convection to the southwest.
(DMSP imagery, MoonLight Visual
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FIGURE 3-07-5. (pper-Level streambine analysis at
0612002 July 1979.

Displacement between surface and upper-
level centers was observed often during the
1979 season (e.g., see discussions on Hope,
Irving, Ellis). Development is usually
arrested in this situation, until the system
becomes aligned in the vertical. In the case
of TS Faye, the upper-level pattern failed to
improve. Figure 3-07-5 shows that by 061200%
the upper-level ridge had intruded as far
east as Guam and that northeast winds aloft
had increased to 50 kt (26 m/sec). At that
time, Faye's low-level circulation was fully
exposed (Fig. 3-07-6).

This exposed low-level circulation
meandered northwestward for two days and
eventually dissipated northeast of Luzon.

The short history of Tropical Storm Faye
is an excellent example of premature dissipa-
tion induced by strong vertical wind shear.

FIGURE 3-07-6. TD 07 (FAVE] is now a 4 exposed
Zow-(eyez cirenbation, 06 Juby 1979, 15??%? P
(DMSP .imogeny, Moonlight V.isual)
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TROPICAL DEPRESSION 08

For the greater part of its life, TD 08
was an exposed low-level circulation with
the major convective activity detached to
the north of the surface center
(Fig. 3~08-1). Aircraft reconnaissance
confirmed an exposed surface circulation
approximately 100 nm (185 km) south of the
convective center at 241016%.

TD 08 was not expected to intensify to

tropical storm strength as a result of
Strong vertical shear which began on 231200%.
However, initial warnings were issued based
on the forecast track which indicated
passage directly over Okinawa.

Post-analysis indicated that the calm-
wind center did indeed track over Okinawa
with most of the convective activity track-
ing well north of the island,

FIGURE 3-08-1. Ingnared &

TD 08's 2412002 sun,
- nelative to surface
ainenaft neponts {<—,).

tmagery of TD 08 at maximum
Antensity of 20 kt (37 m/sec), 24 Juby 1979, 12441

face center (@) is depicted
ship reponts [ ——) and 700 mb
(DMSP imageny)
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SUPER TYPHOON HOPE (09)

The disturbance which eventually
developed into the first super typhoon of
1979 became evident on satellite imagery at
2500007 July as a focal point of cumulus
banding. Future intensification was indi-
cated as the disturbance was situated within
an area of strong upper-level diffluence as-
sociated with the southern periphery of an
east-west oriented TUTT. This outflow mech-
anism aloft, combined with an improved satel-
lite signature, dictated issuance of a
Tropical Cyclone Formation Alert at 2507513%;
the alert box described an area southwest of
Guam. Subsequent aircraft reconnaissance at
2509002 described a cyclonic circulation with
wind speeds of 15-25 kt (8-10 m/sec) and a
central pressure of 1004 mb centered near
11.1N 144.5E. Based on this aircraft data
and the proximity to Guam, the first warning
on TD 09 (Hope) was issued at 251200Z.

From the 25th through the 26th of July,
while TD 09 (Hope) tracked to the west-
northwest, the TUTT axis shifted northward
and strong upper-level northeast flow domi-
nated the area. The resultant shear produced
by this uni-~directional upper-~level flow
displaced the convective activity to the
southwest of the surface circulation, indi-
cating a loss of vertical alignment and sub-
seguent weakening. By 270600Z, the center of
the convective activity was displaced 120 nm
(222 km) southwest of the low-level circula-
tion center. Surface analyses, at this time,
indicated the southwest monsoonal flow was
being channeled principally into Tropical
Storm Gordon located 750 nm (1389 km) to the
northwest of TD 09 (Hope). With further
weakening of Hope expected, a final warning
was issued at 2704512 advising that the area
would be closely monitored for possible

regeneration. Post-analysis showed that from
2712002 through 280000z, the TUTT weakened
with resultant reduced shear over TD 09
(Hope). Conditions for development being
improved, reorganization took place and TD 09
Eegan to develop. Unfortunately, the improve-
ment in the surface circulation went un-
noticed as it occurred during the night when
only infrared satellite imagery, on which
low-level clouds are difficult to distin-
guish, was available. An aircraft investi-
gation on the morning of the 28th reported a
surface pressure of 999 mb with 45-50 kt
(23-27 m/sec) winds in the heavy convective
activity to the southwest of the surface
center. A warning was issued at 2802212
indicating the regeneration of TD 09 (Hope).

By 2800002, Tropical Storm Gordon had
mcved into the Luzon Straits. Due to the
orographic blocking of the Philippine land
mass, the majority of the strong southwest
monsoonal flow was diverted into Hope. This
increased low-level inflow coupled with
decreasing upper-level shear resulted in a
much improved vertical structure with feeder~
band activity developing in the south;
2820522 aircraft reconnaissance supported
this improved organization trend. Post-
analysis indicates that TD 09 (Hope) could
have been upgraded to tropical storm intensi-
ty 12-24 hours prior to the warning upgrade
at 290000Z, as 35-45 kt (18-23 m/sec) winds
were reported in feederband activity as much
as 24 hours earlier (Fig. 3-09-1). By
290920z, a well-defined eye with a central
surface pressure of 972 mb and 65-70 kt
(33-36 m/sec) surface winds were reported by
aircraft data; the 2912002 warning upgraded
Hope to a typhoon.

FIGURE 3-09-1. Hope lright) at iropical stonm intensity 570 nm (1056 km) nontheast of Guam, 29 Juby 1979, 02197.
Thopicaf Stonm Gondon {Left) £4 100 wm (185 km) east of Hong Kong., (DMSP imageny)



The 291200Z 200 mb analysis indicated
the TUTT had again established itself north
of Hope. Due to the east-west orientation of
the TUTT, strong westerly flow along its
southern periphery enhanced Hope's upper-
level anticyclonic outflow. Aircraft recon-
naissance at 292031% indicated a sharp
decrease in surface pressure to 961 mb with
the temperature/dewpoint data correlating to
an equivalent potential temperature (6g,) of
359K. An empirically derived forecast aid
that relates pressure and 8, indicates that
once the traces intersect, rapid intensifica-
tion can be expected within 18-30 hours (Fig.
3-09-2). The intensification equates to a
possible mean pressure decrease of 44 mb and
a mean wind speed increase of 50-60 kt (26-
30 m/sec). Typhoon Hope verified this study
36 hours after the intersection occurred;
reconnaissance aircraft reported a surface
pressure of 898 mb and wind speeds of 100~
120 kt (51-62 m/sec). By 3112002, Hope

FIGURE 3-09-3.

attained super typhoon intensity of 130 kt (67 m/sec), 31 July 1979, 1244Z. (DMSP .imagenry}
(67 m/sec) (Fig. 3-09-3).
MSLP / THETA E TRACE
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FIGURE 3-09-12.
(THETA E (8,)) derived from aircraft reconnaissance.
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. Ingrared imagerny of Hope just aften
attaining super typhoon intensity of 130 kt

Time cnoss-section of Hope's minimum sea-fevel pressure versus equivalent potential temperature



Hope entered the Luzon Straits approxi-
mately 4 days after Tropical Storm Gordon.
Hope's compact wind structure and a slight
weakening trend were noted as Heng Chun (WMO
46752) on the southern tip of Taiwan reported
sustained winds of 40 kt (21 m/sec) with
gusts to 86 kt (44 m/sec) at 0110002 as Hope
passed 45 nm (83 km) south of the station.
Two persons on the Batanes Islands and one
person on Taiwan were killed as a result of
the torrential rainfall experienced as Hope
tracked through the Luzon Straits.

Typhoon Hope made landfall less than
10 nm (19 km) north of Hong Kong at 020530%
(Fig., 3-09-4) with maximum sustained winds
of 70 kt (36 m/sec) and gusts to 110 kt (57
m/sec) reported. Figure 3-09-5 is a time
sequence of the surface observations received
from the Royal Observatory of Hong Kong
during Hope's passage. Extensive wind and
rain damage, 3 deaths and over 258 injuries
were reported. Damage to shipping within
Hong Kong harbor was heavy as 17 ships broke
their moorings and 8 ships collided.

Subseguent to passage over Hong Kong,
Hope moved into southern China and weakened.
The final warning was issued at 030111Z down-
grading Hope to tropical storm intensity.
Hope's uncomplicated northwest track after
development into a typhoon resulted in mini-
mal right-angle track errors with her unex-
pected acceleration accounting for the
majority of the discrepancy.

Although weakening considerably during
passage over southeast Asia, Hope did main-
tain a satellite signature and exited into
the northern Bay of Bengal 110 nm {204 km)
southeast of Dacca, Pakistan at 0605002.

45005 - HONG KONG OBSERVATORY

02/01z

02/021

ST HOPE

FIGURE 3-09-4. Typhoon Hope at 100 kt {51 m/sec)
intensity, 3 hourns prion to closest point of approach
to Hong Kong,” 7 August 1979, 02472, (DMSP imagenry)

Strengthened once again by pre-existing
strong southwest monsoonal flow, Hope rein-
tensified from 0700002 through 0718002 with
maximum sustained winds of 35 kt (18 m/sec)
reported on 071200Z surface analysis. A
tropical cyclone warning was not issued due
to Hope's proximity to land and her expected
movement into northeastern India within 12
hours. Hope, however, was discussed at
length in the Significant Tropical Weather
Advisory (ABEH PGTW).

DATE:02 JULY 1979 / TiMES:01-10Z

02/102

X/ 991
S0

FIGURE 3~09-5.
o4 Typhoon Hope.
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tiourly surnface synopiic observations grom the Royal Observatory of Hong Korg (ROHK) dusing passage
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TROPICAL STORM GORDON (10)

Gordon, the 10th significant tropical
cyclone of 1979, developed in late July in
the monsoon trough near 20N-135E and even-
tually made landfall east~northeast of Hong
Kong. A stronger sister, Hope (TD 09), fol-
lowed Gordon several days later on a similar
track into Hong Kong. Note that TD 09 (Hope)
and TD 10 (Gordon) are alphabetically out of
sequence because TD 10 was upgraded to tropi-
cal storm stage before TD 09.

Post-analysis revealed that Gordon
reached tropical storm intensity at the time
of the first warning. CINCPACINST 3140.1N,
section 2.5.1., paragraph b states that warn-
ings will be issued when "maximum sustained
wind speeds are forecast to increase to 34 or
more knots within 48 hours.”™ 1In this case,
there was no lead time between the first
warning and tropical storm stage. Figures
3-10-1 and 3-10-2 illustrate why this
occurred. TD 10 developed rapidly within the
22-hour time period between these figures.
Synoptic data indicated increasing southwest
monsoon flow into the area during this
period; yet no definitive surface circulation
could be located. The most significant find-
ing of the post~analysis was that Gordon
could not be traced back 48 hours prior to
the first warning from available synoptic and
satellite data, and, therefore, falls into
the category of ‘a rapid developing system.

Gordon's track took an unexpected jog
northwestward while passing south of Taiwan
(Fig. 3-10~3). (Typhoon Hope took a similar,
but less pronounced, jog.) This northward
adjustment is historically evident from
tropical cyclones that pass south of Taiwan.
The influence of Taiwan's high mountain
range is thought to be responsible. As
tropical cyclones pass south of Taiwan, they
induce lee-side troughing west of the moun-
tains over the Formosa Strait and track
northwestward in response.

FIGURE 3-10-1. Tropical Stonm Gondon in its infancy
4 houns prion to being discussed on the Significant
Tropical Weathen Advisony (ABEH PGTW),

75 Juby 1979, 015127. (DMSP imagery)
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FIGURE 3-10-2. Tropical Stonm Gordon 22 hours after
Figure 3-10-1 showing increased development,

25 July 1979, 23507. A Tropical Cyclone Formation
Alent was issued 6 hourns prion to this time.

(DMSP imagery)

FIGURE 3-10-3. Kaohsiung radarn presentation of
Gondon at 2821037 after passing south of Taiwan,
{Photograph cowrtesy of the Central Weather Bureau,
Taipei, Taiwan.)
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TROPICAL DEPRESSION 11

The TD symbol (@) ia

FIGURE 3-T1-1. Tropical Depnession 11 at 20 kt (10 m/sec) intensity, 5 August 1979, 21532,
cineulation center as defermined by aircraft neconnaissance at 0522227,

supenimposed at Location of surface
Considerable ventical shear existed over the &
stnength. (DMSP imagery)

ystem and was the reason that it did not develop into trnopical stomm
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TYPHOON IRVING (12)

Surges in the southwest monsoon frequent
the western North Pacific during the early
tropical cyclone season and produce wide-
spread convection from the Malay Peninsula to
as far east as Guam. During the same period,
the 500 mb monsoon trough fluctuates eastward
across the South China Sea (SCS) and occa-
sionally into the Philippine Sea. By late
July 1979, an eastward extension of the mid-
level monsoon trough was the main synoptic
feature west of Guam. The 500 mb trough axis
extended along 15N from northern Vietnam
through the central SCS and then eastward
into a guasi-stationary low pressure center
over the Philippine Sea.

On 7 August at 1200Z, a developing
surface circulation was observed at the
eastern end of the monsoon trough near 14.1N
137.7E. This weak circulation tracked
cyclonically around the eastern periphery of
the broad 500 mb low pressure center in the
Philippine Sea. Taking on the characteris-
tics of a monsoon depression (Ramage, 1971),
Irving was described in aircraft reconnais-
sance data received from 9-11 August as a
weak depression with poor vertical alignment
and maximum surface winds located 150 to
180 nm {278 to 333 km) west of the surface
center. At this stage, Irving displaved an

FIGURE 3-12-1. Typhoon Inving as a weak tropical
depression with an exposed Low-Level circubation,

10 August 1979, 01261. Puion to intensification,
aineraft reconnaissance consistently observed Zhe
maximum conveetion to the west of the surface center.
[DMSP imageny}

exposed low-level circulation in satellite
imagery with maximum convection located to
the west of the surface center (Fig. 3-12-1).
Ship synoptic data during the same period
indicated that 25-35 kt (13-18 m/sec) winds
extended outward 120 nm (222 km) south of the
surface center.

By the llth, the monsoon surge had
weakened and receded westward, leaving a
cut-off 500 mb low over the Philippine Sea
in the vicinity of Irving's surface circula-
tion. Irving executed a small, tight
cyclonic loop on the 1lth. During the loop,
vertical alignment between the surface and
the 500 mb center improved, and Irving
intensified to tropical storm intensity.
Simultaneously, a break developed in the
500 mb subtropical ridge to the north, and
Irving tracked north-northwestward towards
the Ryukyu Islands while intensifying further
to typhoon strength. Although originally
forecast to recurve south of Japan, strength-
ening of the 500 mb ridge southeast of Japan
caused Typhoon Irving to track over the
western East China Sea and accelerate north-
northeastward across Korea before merging
with an extratropical frontal boundary north
of Japan.

Although not a spectacular typhoon,
Irving's apparent sinusoidal motion, un-
usually large wind radii, failure to rapidly
deepen and damage to southern Korea are
noteworthy. Sinusoidal motion of tropical
cyclones has been observed for many years,
especially when short-term movements are
observed by accurate fix platforms such as
land radar (Fig. 3-12-2) and reconnaissance
aircraft. Sinusoidal motion was observed
from 131600Z to 1518002 as Irving tracked
north-northwestward through the East China
Sea. Radar reports from the Ryukyu Islands

(20
b

FIGURE 3-12-2. Typhoon Inving as seen by the nradan
at Haulien, Taiwan. Taving tracked nornth-nonthwest-
warnd acnoss the southenn Ryukyu Tsfands and was
accurnately tracked by efght nadan sites, 14 August
1979, 1700Z. |(Photograph cowrtesy of the Central
Weathen Bureau, Taipel, Taiwan)



FIGURE 3-12-3.
Trnving's nonth-nonthwest trhack grom 1316007 %o

1518007 August as obsenved by Land
in the Ryukyu 1sfands.

Apparent sinusoidal motion in Typhoon

radarn stations

16/00Z"

47929 %

4793

931



clearly indicate that Irving oscillated
about an overall north-northwest track
(Fig. 3-12-3).

. The relationship between Irving's surface
and 500 mb centers during the earlier stages
of development produced unusually large
"surface wind radii. Synoptic and aircraft
data between 0920002 and 1200002 indicate
that Trving's maximum wind band actually
existed 150-200 nm (278-370 km) west of the
large, calm-wind surface center. Although
the maximum wind bhands did eventually migrate
towards the surface center, the wind radii
remained large for the duration of Irving.
The large wind radii may be related to
Irving's developmental interaction with the
500 mb monsoon low and its large areal ex-
tent. Irving never became a tight, well-
developed tropical cyclone. Aircraft recon-~
naissance during the period of eyewall
development indicated that Irving had a large
30 nm (56 km) diameter eye with the radius of
over 30 kt (15 m/sec) winds extending out-
ward 400 nm (741 km) in the eastern semi-
circle.

Unlike Super Typhoon Hope, Typhoon Irving
(Fig. 3-12-4) did not follow the intensifica-
tion pattern suggested by JTWC's Eguivalent
Potential Temperature (8,)/Minimum Sea-level
Pressure Study. This study indicates that
sea-level pressure should fall about 44 mb
and maximum surface winds should intensify an
average of 55 kt from the point where the 8,
and pressure curves intersect (see Super
Typhoon Hope, Figure 3-09-2). The reason
why Irving failed to intensify further is
not known.

Typhoon Irving was the first tropical
cyclone to strike Korea in 1979. Rapidly
weakening as he made landfall, Irving spared
southern Korea from the destructive typhoon
force winds he had maintained through most of
the East China Sea. Xorea did, however,
receive torrential rains which produced wide-
spread flooding. The hardest hit area was
the island of Cheju Do where 4.3 inches
(109.7mm) of rain were reported at Cheju.
Official estimates reported 150 dead or mis-
sing, 1000-2000 homeless and approximately
10-20 million US dollars damage to food and
agriculture.

FIGURE 3-12-4. Although Typhoon Trving did not
develop acconding to intensification studies, Truing
did possess good geedenband activity and cirws
outflow, 14 August 1979, 02282. (DMSP imageny)



——t bttt
D R +
TYPHOON JUDY :1{ ' o
BEST TRACK TC-13 B
16AUG-26AUG 1979 o
MAX SFC WIND 135 KTS +
MINIMUM SLP 887 MBS T

Il 1 — L
I T T LI | T T T
4

L LEGEND
dl H{ 06 HOUR BEST TRACK POSIT
e A SPEED OF MOVEMENT
“t— B INTENSITY

C POSITION AT XX/0000Z
ooo TROPICAL DISTURBANCE
«es TROPICAL DEPRESSION

— ~ TROPICAL STORM

— <> SUPER TYPHOON END
+¢o EXTRATROPICAL

v—m —— TYPHOON

© « SUPER TYPHOON START
B —

T s»s DISSIPATING STAGE

SuT® ¢ FIRST WARNING ISSUED
1:_ Y% LAST WARNING ISSUED

P v e - e



SUPER TYPHOON JUDY (13)

FIGURE 3-13-1,

Ingrared imageny of tropical distun-

bance (Judy) white Southeast of Guam, 16 August 1979,
11202, The stan denotes the approximate Location of
a weak surface center discovered by a neconnaissance

alreraft about 4 hours earnbier.

Of all the typhoons of 1979, Judy's
significance was only surpassed by Super
Typhoon Tip. Judy eventually developed into
the year's second super typhoon, but more
importantly, she served as a reminder of how
rapidly a minor tropical disturbance can
develop into a dangerous tropical cyclone.

Surface synoptic data from the begin-
ning to the middle of August showed that the
area south and east of Guam was fairly
inactive. Good cross-equatorial flow was

49

(DMSP .imageny)

present, but only a few flare-ups of convec-
tive activity were noted. Surface circula-
tions were broad, ill-defined and transient.
By 15 August, however, synoptic and
satellite data revealed a tropical distur-
bance, about 120 nm (222 km) east-northeast
of Truk, which was to eventually become
Typhoon Judy.

This area was closely monitored by JTWC,
and when the satellite signature began to
improve, a Tropical Cycdode Formation Alert
was issued at 152100%Z,



No significant pressure falls were
observed over the area as the &isturbance
drifted slowly west-northwestward. a
reconnaissance aircraft at 1607002 was able
to define only a weak surface circulation
with a MSLP of approximately 1006 mb and
observed surface winds in the south semi-
circle of 10 kt (5 m/sec) or less
(Fig. 3-13~1).

Rapid intensification was not expected
at that time, but at 161635Z, less than 10
hours after the aircraft investigation,
weather radar at Andersen Air Force Base,
Guanm, located a well-defined circulation
center moving west-northwest toward Guam at
15 kt (28 km/hr). Gradient-level wind
reports from Guam, Truk, Palau and Ulithi at
161200Z also showed that the low-level in~
flow pattern associated with the disturbance
had increased in areal extent. The distur-
bance continued tracking toward Guam and at
1618007 the center passed over the Naval
Oceanography Command Center (NAVOCEANCOMCEN),
Guam building on Nimitz Hill (Fig. 3-13-2).
NAVOCEANCOMCEN reported a MSLP of 1001.0 mb
and a wind gust to 51 kt (26 m/sec) at that
time. Based on this "first-hand" informa-
tion, JTWC issued the first warning on
Tropical Storm Judy at 161300Z. Post-
analysis revealed, however, that Judy did
not reach tropical storm strength until
1700003,
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FIGURE 3-13-2. Microbarograph thace recorded at
NAVOCEANCOMCEN, Guam during the passage of TD 13
{Judy) at about 1615002, August 1979.

. Judy intensified steadily while follow-
ing a nearly climatological west-northwest
track at 10-12 kt (19-22 km/hr) for the next
24 hours. She reached typhoon strength at
approximately 180300Z. After that, a long-
wave trough in the mid-level westerlies,
moving over Japan toward the Pacifaic,
fractured the subtropical mid-tropospheric
ridge north of Judy, allowing her to track
more to the northwest,

During the next 36-hour period, after
reaching typhoon strength, Judy's central
pressure dropped 69 mb and she attained
super typhoon strength at 200000Z. Her
lowest central pressure, 887 mb, was
measured by a reconnaissance aircraft at
1921452. Three distinct, concentric wall
clouds were also noted at that time
(Fig. 3-13-3). Super typhoon intensity was
maintained until 201500%Z, with gradual
weakening thereafter.

Forecast aids indicated that Judy would
pass to the south of Okinawa, but basel sn
her persistence track and the deep trdu
that existed over Japan at 500 mb, Judy was
forecast to recurve east of Okinawa., The
steering aids were reacting to the mid-level
PE Forecast series which built the ridge
back between Japan and Judy. The numerical
forecasts had not been verifying well up to
that point, and, thus, the well-entrenched
trough was forecast to persist. The numeri-
cal forecasts proved to be correct, however,
and Judy did pass south of Okinawa before
beginning to recurve into the East China Sea.

The rapidly intensifying ridge was
expected to drive Judy into the Asianpain-
land south of Shanghai. The 500 mb aga)ysis
at 241200Z provided the first indicatidn
that Judy was not going to make landfall.

At that time, she was just off the Chinese
coast, but north of the mid-level ridge axis.
Three-hourly synoptic reports from Sheng~Szu
were watched closely and when the winds
backed from east at 40 kt (21 m/sec) to north
at 35 kt (18 m/sec), there was little doubt
that Judy had, in fact, recurved to the
northeast.

As Judy recurved, she was downgraded to
tropical storm strength based on land synop-
tic data. Transition to an extratropical
system occurred at 2612002 while Judy passed
through the Korea Strait.

Due to being still relatively weak
while passing over Guam, damage there was
insignificant. Damage to Okinawa was also
minimal, even though sustained winds of 40
kt (21 m/sec) were experienced for a 28-hour
period. Southern Korea did not fare as well,
however. One hundred eleven people were
killed, over 8,000 houses were inundated, 57
vessels were destroyed and many thousands of
acres of crops were ruined by Judy's torren-
tial rains and strong winds.



FIGURE 3-13-3. Judy as a super typhoon, 20 August
1979, 02197, (DMSP .imagery)
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TROPICAL STORM KEN (15)
AND TYPHOON LOLA (16)

Ken and Lola developed almost concur-
rently along the periphery of an upper-level
TUTT. Satellite imagery on 1 September 1979
(Fig. 3-16-1) shows a number of disturbances
organized intc a line of convection ringing
the TUTT in question from north of Kadena to
south of Marcus. Ken developed from the
disturbance just east of Kadena. At this
same time, the disturbance which developed
into Lola is south of Marcus and appears
quite weak. The largest and most menacing
middle disturbance northwest of Guam (Fig.
3-16-1) did not develop.

During the next 48 hours, the TUTT

FIGURE 3-16-1.

0100397 Sep 1979. (DMSP imagery)

deepened southwestward over the middle dis-
turbance and suppressed its convection. At
the same time, it divided the convective
line into the two distinct systems, Ken and
Lola (Fig. 3-16-2).

After forming, Ken and Lola began to
move in similar recurvature tracks. Ken
tracked northward into the Sea of Japan
reaching a maximum intensity of 60 kt
(31 m/sec). Lola intensified into a typhoon
and eventually transitioned into an extra-—
tropical system over the cooler waters east
of Japan.

PRE- LOLA .
DISTURBANCE

Line of tropical distunbances from which TS Ken and TY Lola eventually developed, 3122572 Aug -

FIGURE 3-76-12.

1979. (DMSP imagery)
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Ken at 45 kt {23 m/sec) intensity and Lofa at 36 kt (15 m/sec) Antensity, 0222217 - 0300037 Sep
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TYPHOON MAC

(17) AND

TROPICAL STORM NANCY (18)

Typhoon Mac developed from a weak
surface circulation northeast of Yap in
September 1979. This circulation tracked
westward, reaching tropical storm intensity
by 1600002. Mac followed the climatologi-
cal intensification rate for tropical
cyclones approaching the Philippines and
reached typhoon intensity prior to making
landfall. Frictional effects caused Mac to
weaken slowly as he tracked across southern
Luzon towards the South China Sea. The
unexpected development of Tropical Storm
Nancy east of Hai-nan Island influenced
Mac's track in the South China Sea.

JIWC's real-time forecasts do not
always reflect the actual intensity of a
tropical cyclone. Rapid intensification or
weakening, peripheral data unavailable due
to geographical restrictions, and tight
maximum wind bands, which are not initially
detected, all reduce the accuracy of inten-
sity estimates provided in tropical cyclone
warnings. These intensity discrepancies
often go unrecognized until discovered
during post-analysis, as in the case of
Typhoon Mac.

Reanalysis of aircraft reconnaissance
data from 16-18 September indicates that Mac
most probably intensified to typhoon intensi-
ty by 161800Z. During the period 16-18
September, aircraft reconnaissance at
1605032 reported 68 kt (35 m/sec) at 1500 ft
(457 m) and 60 kt (31 m/sec) on the surface
prior to encountering moderate turbulence
which forced the aircraft to climb through
the overcast stratocumulus cloud layer above.
Subsequent reconnaissance data at 1708102
confirmed typhoon intensity by locating
80-90 kt (41-46 m/sec) surface winds in a
10-nm (19 km) wide band tucked under the
strong eastern feederband. Mac made land-
fall prior to the next scheduled aircraft
fix with geographical constraints severely
reducing peripheral data collection.

Although real-time data were available
which indicated Mac had possibly reached
typhoon intensity, the isolated reports of
strong winds were dismissed as gusts asso-
ciated with lower velocity sustained winds.
{Bircraft data are occasionally not used
verbatum when they fall outside reasonable
limits after being analyzed with available
surface reports, satellite data intensity
estimates and the JTWC Maximum-Wind Minimum-
Pressure Relationship (Atkinson' and Holliday,
1977).) During post-analysis, the recon-
naissance data were re-examined using an
intensity study of tropical cyclones
crossing the Philippines (Sikora, 1976).

For typhoons with maximum sustained winds of
less than 80 kt (41 m/szme), the study shows
that an average intensification of 30 kt

(15 m/sec) can be expected for tropical
cyclones which follow a track similar to
Mac's. Reanalysis of the period between
1518002 and 1800002 shows, in fact, that Mac
intensified to typhoon intensity before
weakening from frictional effects over
Catanduanes Island on 18 September (Fig.
3-17-1).

The unexpected development of a second
tropical cyclone in the South China Sea (SCS)
produced a series of track and intensity
modifications in Typhoon Mac. Upon exiting
the Philippines, Mac, which was originally
forecast to track west~northwest into the
SCS, began a Fujiwhara interaction (Fig.
3-18-2) with the rapidly developing Tropical
Storm Nancy located near Hai-nan Island.
Instead of tracking west-northwest, Mac
tracked north-northwest, skirting Cubi Point
Naval Air Station, Philippines, on his new
track toward Hong Rong. Strong anticyclonic
outflow from Nancy sheared Mac's convection
towards the southwest with aircraft recon-
naissance reporting an exposed low-level
circulation of 30-35 kt (15-18 m/sec) inten-
sity on the 20th.

Weak steering currents allowed Nancy to
take a cyclonic track across southern Hai-nan
Island before heading southwestward into
Vietnam. Nancy's southwestward track towards
landfall forced Mac further north than origi-
nally forecast. Mac eventually passed just
south of Hong Kong. Ironically, Nancy's
development, which caused Mac to track
towards Hong Kong, also helped to spare Hong
Kong from potential typhoon force winds.
Nancy's upper—~level outflow, which dominated
the SCS from 19-23 September, produced
strong vertical shear over Mac and slowed
his rate of reintensification. Typhoon Mac
only reached minimal tropical storm intensity
prior to making landfall west of Hong Kong.

+ CUBI 2
POINF

.‘r

FIGURE 3-17-1. Typhoon Mac after drossing Catanduanes
Tstand, Philippines, 18 September 1979, 0038Z.
{DMSP .imagenry)
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TROPICAL STORM NANCY (18)

FIGURE 3-18-1. Tropical Stoam Nancy at 35 kt (1§ m/sec) intensity just after Landfall on the
southern end of Hai-nan 1sfand, 20 September 1979, 01432, (DMSP 4imageny grom Det §, 1M, Kadena
AB, Okinawa)

I
- TAIPE!

v

FIGURE 3-18-2. Typhoon Mac and Tropical Stoam Nancy undergoing Fujiwhara interaction overn the
South China Sea, 22 September 1979, 03027. The 48-houn trachs before and agten picture time are
Superimposed {Dots bracket 24-hounr intervals). |(DMSP Amagery from Det 5, 1WW, Clank AB, RP)
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TYPHOON OWEN (19)

Typhoon Owen developed from a distur-
bance which tracked south of Guam during
20 September 1979. Two days later, satel-
lite imagery (Fig. 3-19-1) showed that the
system was organizing at the same time that
aircraft reconnaissance data indicated a
definite surface circulation with a 1000 mb
central pressure. This prompted JTWC to
issue a tropical depression warning or the
system at 220000Z.

During the 2 days prior to and 1 day
after 22 September, the system moved on a
generally westward track at 5 to 8 kt
(9 to 15 km/hr). This speed and direction
was in good agreement with climatological
tracks. Also, -the 500 mb analysis showed a
strong subtropical ridge which indicated
westward steering. Based on this informa-
tion, JTWC forecast westward movement for
the first 8 warnings. However, Owen
unexpectedly turned sharply to the north
and began moving at speeds of 15 kt
(28 km/hr).

Post~analysis revealed a possible rea-
son for this movement. PFigure 3-19-2 shows

the 221200Z analyses at 500 mb and 200 mb
superimposed. An upper-level trough is
evident on the 200 mb analysis just west of
the cyclone. Southerly winds of 50 kt

(26 m/sec) were observed on the eastern
periphery of the trough. Considerable
vertical shear existed in the layer from

500 mb to 200 mb. It appears that the
steering and depth of this upper-level
trough rather than 500 mb steering was the
dominant feature in Owen's movement. Under
its influence, Owen tracked generally north-
ward throughout his lifetime, although
undergoing major changes in speed. He
slowed to a barely perceptible 1-kt

(2 km/hr) movement just northeast of Okinawa
(at the latitude of the subtropical ridge
axis) and then dramatically accelerated to
24 kt (44 km/hr) 36 hours later under verti-
cally consistent westerly steering. At this
time, Owen made landfall near Osaka, Japan
and began weakening in intensity while still
accelerating to 47 kt (87 km/hr). Even~
tually, he transitioned into an extra-
tropical system but not before reaching a
maximum intensity of 110 kt (57 m/sec)

(Fig. 3-19-3) on 26 September.

FIGURE 3-19-1. Typhoon Owen as a tropical distur-

bance, 21 September 1979, 23261.

61

(DMSP imagery)
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FIGURE 3-19-3. Typhoon (wen at maximum Antensity of
110 kt (57 m/sec), 26 September 1979, 01452,
(DMSP imagery)
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TROPICAL STORM PAMELA (20)

Developing at the apex of a wave in the
easterly flow in late September 1979,
Tropical Storm Pamela tracked westward,
north of the Mariana Islands, and dissipated
in Typhoon Owen's eastern feeder band under
strong vertical shear (Fig. 3-20-1).

A JTWC pressure-wind relationship study
(Atkinson and Holliday, 1977) suggested
TS Pamela's maximum intensity should have
ranged between 25-30 kt (13-15 m/sec) for
the concomitant 1002-1003 mb minimum sea-
level pressure reported. Instead, aircraft
data at 2508272 reported a very narrow,

FIGURE 3-20-1.
sustained winds of 45 kt {23 m/sec), 24 Septemben

1979, 22321,

transient wind .band of 60 kt (31 m/sec)
north and east of the surface center. The
ARWO on this mission indicated that surface
winds may have been even higher than the
reported 60 kt (31 m/sec). Subseguent
aircraft investigations were not able to
locate winds greater than 25 kt (13 m/sec).
The occurrence of maximum winds which
exceed the range of the JTWC tropical
cyclone pressure-wind relationship is
encountered several times each season.
Although several explanations have been
offered for these anomalies, none have been
substantiated.

Tropical Stomm Pamelfo with maximum
The exposed Low-Level circulation was

a result of strnong vertical shear produced by Typhoon

(wen. (DMSP .imageny)
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TROPICAL STORM ROGER (21)

As Typhoon Owen began recurving toward
Japan, activity increased in the monsoon
trough that extended over the Caroline
Islands. The increased activity was noted
in the Significant Tropical Weather Advisory
(ABEH PGTW) on 28 September. For the next 5
days, 2 weak surface circulations and
associated cloud clusters within the broad
trough, one southwest of Guam and the other
southeast of Guam, were closely monitored.
As Owen began weakening over Japan, the
southwest monsoon flow into the trough
oriented NW-SE increased on 30 September,
and a line of strong convective activity
developed from the southern Philippines to a
position south of Guam.

Post~analysis indicated the existence
of a weak circulation southwest of Guam
which was to become Tropical Storm Roger.
During the entire time preceding the
issuance of the first warning on Roger,
JTWC's attention was focused on another area
of major convective activity 5° west of the
circulation center which was associated with
strong low-level convergence and cyclonic
shear. Gradient-level winds at Yap of 56 kt
(29 m/sec), Palau 52 kt (27 m/sec) and Guam
28 kt (14 m/sec) are indicative of the
strong low-level winds around the periphery
of the trough. Thus, the initial and the
reissued formation alerts (0206002 Oct and
022200Z Oct) covered the area of heavy
convective activity rather than the actual
surface circulation center.

Numbered warnings began at 0600Z on
3 October when a reconnaissance aircraft at

0302202 reported a surface pressure of

998 mb and estimated surface winds of 40 kt
(21 m/sec) in a band of strong southwesterly
flow 60 nm (111 km) south of the surface
center. The aircraft also observed a calm
wind center at the surface of 30 nm (56 km)
in diameter with clear skies over the area.

Synoptic and satellite data at 0312002
indicated that TD 21 was beginning to
separate from the broad trough as convective
activity was becoming more directly asso-
ciated with the circulation center (Fig.
3-21-1). TD 21 was upgraded to a tropical
storm at 0600Z on 4 October based on 35 kt
(18 m/sec) surface winds and a 982 mb sea-
level pressure reported by aircraft recon-
naissance at 040308Z. Post-analysis indi-
cates tropical storm intensity was attained
6 hours earlier.

A break in the mid-tropospheric sub-
tropical ridge north of Roger existed as
Owen recurved over Japan. The strong mid~
level southeasterly steering current along
the southwestern periphery of the ridge was
responsible for Roger's 15 to 20 kt (8 to 10
m/sec) northwestward movement. The ridge
retreated eastward between 0000Z and 12002
on 4 October as a mid-level trough deepened
over Korea. The loss of definitive steering
flow permitted Roger to execute a cyclonic
loop. After emerging from the loop, Roger
continued on a northwestward track until
north of the ridge axis, after which he
accelerated north-northeastward. Extra-
tropical transition was complete by 0706002
as Roger merged with a cold front south of
Japan.

FIGURE 3-21-1. Tnopical Stonm Roger at 35 kt {18 m/sec)

intensity 04 Octoben 1979, 0054Z.

(DMSP imagery)
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TYPHOON SARAH (22)

Typhoon Sarah spawned in the monsoonal
trough during late September 1979. This
trough extended from the southwestern
portion of the South China Sea toward Luzon.
A northeast monsoon surge existed north of
the trough, while the southwest monsoon
dominated the area south of the trough. The
circulation was steered initially by the
southwest monsoon and then later by the first
northeast surge of the fall from the Asian
mainiand. During the last few days of
September, the circulation meandered slowly
toward Luzon under the influence of the
southwest monsoon, and then looped over Luzon
during the first three days of October as a
mid-tropospheric short-wave trough moved
eastward north of Luzon. Once the short-wave
trough had moved east of the circulation, the
northeast surge intensified and became more
of an influence as the circulation finished
its loop and began its south-southwest track.

On 5 and 6 October, Sarah, now a tropi-
cal storm, apparently was again influenced
by another mid-tropospheric short-wave trough
which moved across Sarah's longitudinal
position and induced the brief eastward
movement in her track. At this time, the
southwest monsoon also increased in intensity
and may have been another factor in steering
Sarah eastward. For almost the entire
period that Sarah was tracking southward,
there was a weakness in the mid-tropospheric
ridge between the Philippines and the Asian
mainland, enabling Sarah's track to be
influenced by short~wave troughs. This
weakness in the ridge resulted in mid-
tropospheric flow that was too weak to
significantly affect the steexring of Sarah.
This weakness allowed the surface winds to
dictate Sarah's direction of motion through
the first 8 days of October. Figures 3~-22-1
and 3-22-2 illustrate the surface and mid-
level flow patterns which influenced Sarah
during this phase of her track.

During Sarah's depression stage, strong
easterlies in the upper-troposphere
restricted Sarah's outflow to the northeast,
thus inhibiting development into a tropical
storm. As Sarah proceeded southward, the
easterlies decreased in strength, outflow
increased, and Sarah intensified to tropical
storm and then typhoon strength. It is very
interesting to note that Sarah intensified
to typhoon strength while tracking southward
which is quite unusual for a tropical
cyclone. Several aircraft reconnaissance
flights reported that Sarah had attained
typhoon strength even though her cloud
structure was not well organized.

During the first several days of

Island and the central Philippines were
battered by high winds and rain. These
areas were inundated by flooding and land-
slides which caused massive crop damage and
death. Many villages were cut off from any

FIGURES 3-22-1 and 3-22-2 ane on foflowing pages.

source of food, fresh water, and other
necessities for survival. Four deaths were
attributed to Sarah. On 8 October, Sarah
finally began to track westward and the
weather finally cleared over Palawan Island
and the central Philippines. Sarah's change
in track was due to the strengthening of the
mid-tropospheric ridge north of Sarah from
Luzon across the South China Sea into asia.
Aircraft reconnaissance early on the 9th
reported that Sarah's structure had become
better organized. EBarlier aircraft reported
that Sarah was not vertically aligned; but
on the 9th, the mid-level center had become
vertically aligned with the surface center.
With vertical alignment and improved upper-
level outflow, Sarah's intensity increased
to 110 kt (57 m/sec) as she became a most
impressive storm. This is in contrast to
her unusual origin.

After Sarah reached peak intensity early
on 10 October, she began to slowly weaken as

HONG KONG -

FIGURE 3-22-3. Sanah with 60 kt {31 m/sec) intensity
one day priorn o Landfall over Vietnam, 13 October
1979, 01362, (DMSP .imagery)

she tracked west-northwestward (Fig. 3-22-3).
Sarah continued on a west-northwest track
until dissipation over Vietnam on 17 October.
After 20 days, she dissipated within 300 nm
(556 km) of her origin as a monsocon
depression on 28 September.
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FIGURE 3-22-1. The 0500002 October 1979 surface (—\]/gmd/ient-lieve,t {ddd "—(56) wind data and streamline
analysis, Wind speeds ane in hnots.
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SUPER TYPHOON TIP

Super Typhoon Tip was the most signifi-
cant typhoon of the 1979 season, and
possibly the most significant tropical
cyclone this century. PForty aircraft recon-
naissance missions were flown on Tip, which
produced 60 fixes, and thus made it one of
the most closely watched cyclones in recent
memory. Aircraft and synoptic data showed
that Tip achieved the lowest sea-level
pressure ever observed in a tropical cyclone
(870 mb) and also had the largest circula-
tion pattern on record (nearly 1200 nm
(2222 km) in dianmeter).

Satellite and synoptic data during the
early part of October revealed an active
monsoon trough that extended from the
Marshall Islands through the Caroline
Islands to Luzon. Three distinct circula-
tions developed in this trough: One near
Manila, which would become Typhoon Sarah;
another southwest of Guam, which would be-
come Tropical Storm Roger; and the last
between Truk and Ponape, which was destined
to become Super Typhoon Tip.

It is not possible to discuss the
development of Tip without, at the same
time, examining the development of TS Roger.
The surface analysis for 030000Z showed the
three circulations in the monsoon trough with
strong cross-equatorial flow, most of which
was feeding into TS Roger. This situation
was enhanced, in part, by an extratropical
trough north of Roger over Southern Japan.
The split in the surface flow pattern near
Guam tended to keep Tip from developing
rapidly while southeast of Guam., The upper-
level analysis at the same time showed a
large anticyclone north of Guam in close
association with TS Roger and a developing
TUTT cell about 300 nm ({556 km) east of
Marcus Island. The TUTT cell was moving
slowly westward., Only strong upper-level
northeasterlies existed over Truk and Ponape.

The satellite signature of the tropical
disturbance near  Truk continued to show
improvement despite the initially unfavor-
able upper-air pattern. A Tropical Cyclone
Formation Alert was issued at 0409002, when
a reconnaissance aircraft found a closed
surface circulation about 120 nm (222 km)
southeast of Truk with a MSLP of 1003.9 mb
and a maximum observed surface wind of 25 kt
(13 m/sec).

A reconnaissance aircraft fixed the
disturbance the following day about 100 nm
{185 km) southeast of the previous position.
Based on indications of continual develop-
ment, the first warning on TD 23 was issued
at 050000zZ. Although the surface pressure
did not drop significantly,. the observed
surface winds did increase, and as a result,
TD 23 was upgraded to Tropical Storm Tip at
0600002.

During the period from 050000Z to
071800z, TS Tip gave the JTWC forecasters a
striking example of what the term "erratic
movement"” really means. TS Tip first
executed a cyclonic loop southeast of Truk,
then accelerated to the northwest, only to
stall and meander to a position south of
Truk. It was difficult to keep track of
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(23)

TS Tip's surface position durang this period.
The best track is based almost entirely on
aircraft surface positions, because the
satellite fixes were based on upper-level
outflow centers, and even the 700 mb center,
as observed by aircraft reconnaissance, was
considerably displaced from the surface
center. Changes in the surface wind direc-
tion reported by Truk assisted JTWC in
monitoring TS Tip during this period of
erratic behavior.

Post-analysis shows that Tip's slow
development and early erratic behavior are
related to the weak, yet extensive circula-
tion patterns that were associated with
TS Roger. While near Truk, TS Tip was still
competing with TS Roger for strong southerly
surface inflow and, until the 8th, was coming
out second best. During the period of

-erratic movement, JTWC continued to forecast

a northwestward track with passage south of
Guam. These forecasts were based primarily
on the mid-level steering winds observed at
Guam and obtained by the reconnaissance
aircraft. These fairly strong winds were
from the southeast and were expected to steer
Tip toward Guam. However, at this stage of
development, Tip was evidently too far south
of this wind band and the steering in the
immediate vicinity of Tip remained weak.

On 8 October, the expected northwest
movement began. Roger was far to the north
becoming extratropical, and the southerly
winds that had been flowing north began to
veer toward Tip. The TUTT cell earlier near
Marcus Island migrated to a position north-
west of Guam, affording Tip an excellent
outflow channel to the north. Synoptic and
subsequent aircraft data revealed that the
southeasterly mid-level winds finally began
to influence TS Tip, and the 0802082 aircraft
fix confirmed that Tip was heading toward
Guam at approximately 13 kt (24 km/hr). The
minimum sea level pressure dropped to 995 mb
and surface winds were 40 kt (21 m/sec).

Tropical Stoxrm Tip continued to intensify
and accelerate, eventually to 20 kt
(37 km/hr) as he headed toward Guam. Until
6 hours before reaching Guam, Tip's persis-
tence track and JTWC's forecasts indicated
that he would pass directly over the center
of the island. Six hours before expected
landfall, however, reconnaissance aircraft
and radar positions from Andersen AFB showed
that TS Tip had turned to the west. Tip
actually passed south of Guam, reaching CPA
at about 25 nm (46 km) south of the southern
end -of -the island at 091015Z. Maximum winds
of 48 kt (25 m/sec) with gusts to 64 kt
(33 m/sec) were recorded at the Naval
Oceanography Command Center on Nimitz Hill,
Andersen AFB recorded 6.5 inches of rain
between 0818002 and 0918002, and an addition-
al 2.61 inches between 0918002 and 091900Z.

Shortly after passing Guam, Tip reached
typhoon strength and continued on a basic
west-northwest track. The analyses over the
next few days showed that Typhoon Tip was
moving into an area of strong upper-level
divergence which appeared to cover most of



the western Pacific. Rapid intensification
was forecast based upon the favorable
upper-level pattern and the continued drop
in surface pressure as observed by the
reconnaissance aircraft. Intensification
was much more rapid than expected, however,
as the pressure between the 9th and the 1llth
dropped 98 mb to 898 mb. Tip reached super
typhoon strength at that time with maximum
winds of 130 kt (67 m/sec) reported by air-
craft reconnaissance. The surface analyses
revealed that the circulation pattern
associated with Typhoon Tip had increased to
a diameter of 1200 nm (2222 km) which broke
the previous record of 720 nm (1333 km) set
by Typhoon Marge in August 1951.

- TAIPEI
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- ~€&MANILA

Super Typhoon Tip intensified still
further, and at 120353%Z, a reconnaissance
aircraft recorded the lowest sea-level
pressure ever observed in a tropical cyclone:
870 mb. This was 6 mb lower than the pre-
vious record set by Super Typhoon June in
November 1975. The 700 mb height was 1944
meters and the 700 mb temperature within the
eye was an exceptionally high 300 C
(Fig. 3-23-1). The Aerial Reconnaissance
Weather Officer (ARWO) on that particular
mission remarked that "...one unusual
feature was the spiral striations on the
wall cloud. It looked like a double helix
spiraling from the base of the wall cloud to
the top, making about two revolutions in

FIGURE 3-23-1. Super Typhoon Tip shontly before the
necornd MSLP of §70 mb was observed by reconnaissance
airernalt, 12 Octoben 1979, 0012Z. (DMSP imagery).



climbing."1 Tip maintained super typhoon
strength for the next 54 hours while moving
to the northwest at between 3 and 7 kt

(6 and 13 km/hr). Estimated maximum wind
intensity of 165 kt (85 m/sec) was reached
at 120600z,

The immense circulation pattern asso-
ciated with Typhoon Tip extended from the
surface through 500 mb (and probably higher)
and essentially split the subtropical mid-
tropospheric. ridge south of Japan. This

would have allowed an average typhoon to
recurve sharply to the north, but Tip was an
atypical system and the northwestward move-
ment persisted for the next three days.

Steering forecast aids were useless during
this period because they merely steered Tip
in his own large storm~induced flow. Per-
sistence and climatology became the primary
forecast aids during this stage in Tip's
life.

From the 13th to the 17th, the radius of
surface and gradient-level 30 kt (15 m/sec)
or greater winds extended over 600 nm
(1111 km) from Typhoon Tip's center. The
radius of over 50 kt (26 m/sec) winds was
over 150 nm (278 km) (Fig. 3-23-2). The
aircraft reconnaissance data likewise showed
that 700 mb winds of 105 kt (54 m/sec)
existed more than 120 nm (222 km) from Tip's
center during this period (Fig. 3-23-3).

FIGURE 3-23-2. PN
{=———x\} /gradient-Lev e
pressune analysis in the vicinity o

Tip.

1pATRICK W. GIESE, Capt, USAF: Mission ARWO.

Wind speeds are in knois.
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After the 17th, Tip began to weaken as
the large circulation pattern began to
shrink. This, together with the effects of
a mid-level trough moving toward Japan from
China, caused Tip to begin tracking north-
ward. By the 18th, he was accelerating to
the northeast under the influence of the,
increased mid-level southwesterlies.

puring recurvature, Tip passed within 35 nm
(65 km) of Kadena AB on Okinawa, which
reported maximum sustained winds of 38 kt
(20 m/sec) with gusts to 61 kt (31 m/sec).

At approximately 190100z, after reaching
a forward speed of between 35 and 45 kt
(65 and 83 km/hr), Typhoon Tip, with maximum
winds of 70 kt (36 m/sec), made landfall on
the Japanese island of Honshu, about 60 nm
(111 km) south of Osaka. Synoptic and radar
data from stations on the island showed that
Tip maintained a speed in excess of 45 kt
(83 km/hr) as he passed to the north of Tokyo
and eastward into the Pacific Ocean. Accord-
ing to satellite imagery, Tip completed
extratropical transition over Honshu.

The extratropical low pressure center
(the remnants of Tip) maintained winds of
storm force, 48 kt (25 m/sec), until the 21lst
when it moved to a position east of Kamchatka
and finally began to fill rapidly.

lcAROL L. BELT, 1LT, USAF: Mission ARWO.

The majority of the severe damage
occurred in Japan where the agricultural and
fishing industries sustained losses into the
millions of dollars. Flooding from Tip's
rains alsc breached a fuel retaining wall at
Camp Fuji, west-northwest of Yokosuka. The
fuel caught fire causing 68 casualties,
including 11 deaths, among the U.S. Marines
stationed there.

Considering the size and strength of
Super Typhoon Tip, the Western Pacific fairead
well. ULuckily, the maximum intensity was
reached while the system was still far from
any inhabited areas. The potential for mass
destruction was always there, but from a
strictly meteorological standpoint, Tip was
also a thing of great beauty. One of the
Aerial Reconnaissance Weather Officers
stated, shortly after she returned from a
mission, that "...the second penetration was
beyond description. This is unguestionably
the most awe-inspiring storm I have ever
observed. In the 2% hours that transpired
between the first and second fixes, the moon
had risen sufficiently to shine into the eye
through an 8 nm clear area at the top of the
eyewall, To say it was spectacular is
totally inadequate...'awesome' is a little
closer."
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SUPER TYPHOON

Vera, the fourth and final super typhoon
of 1979, originated in an active near-
equatorial trough (NET) which extended
through the Caroline and Marshill Islands.
Vera was first analyzed as a weak surface
circulation 100 nm (185 km) southeast of
Ponape on 27 October and was included on
JTWC's Significant Tropical Weather Advisory
(ABEH PGTW) for the next 4 days as it i
remained in the NET. Low-~level inflow during
this period was split between several weak
eddies.

By 300000z, synoptic data indicated that
the low-level inflow was now concentrated
into the developing cyclone. Meanwhile, the
convective activity increased rapidly over
a 24-hour period from 3100002 to 010000Z. A
Tropical Cyclone Formation Alert was issued
at 0100002 November based on increased
upper~level outflow and a continued decrease
in surface pressure.

Aircraft reconnaissance at 012100Z found
an ill-defined circulation center with a
central pressure of 1004 mb and estimated
surface winds of 15 kt (8 m/sec). Numbered
warnings began at 020000Z based on an im-
proved satellite signature. Rapid intensi-
fication occurred, and TD 24 was upgraded
to Tropical Storm Vera 6 hours later. Vera
continued to intensify, reaching typhoon
strength by 00002 on 3 November while 190 nm
(352 km) south-southeast of Yap. At this
time, the 200 mb analysis revealed that a
large upper-level anticyclone, previously
located northwest of Vera at 010000Z, was
weakening and was no longer restricting
Vera's outflow to the north. By 020000z,
the anticyclone situated over Vera had
become the dominant upper-level synoptic
feature over the western Pacific.

From the time of the first warning until
her approach to the Philippines northeast of
Samar, Vera moved on a virtually straight
west-northwest track. The major influence
on her movement was the unusually strong
mid-tropospheric subtropical ridge over the
western Pacific. The strength of the
casterly current south of the ridge steered
Vera at forward speeds of 20 to 22 kt
(37 to 41 km/hr)~-almost twice the climato-
logical average--as she passed 35 nm (65 km)
south of Yap. As a result, although JTWC's
forecast tracks were consistent and accurate,
forecast forward speeds lagged behind Vera's
actual speeds. The underestimates were
considerable during the early stages of
acceleration.

Vera continued to intensify during her
west-northwestward acceleration and reached
super typhoon intensity only 18 hours after
being upgraded to a typhoon. Reconnaissance
aircraft reports indicated. Vera maintained
super typhoon strength for over 24 hours
before weakening as she approached
Catanduanes Island. The peak wind reported
on Catanduanes Island was 50 kt (26 m/sec)
at 051200%Z as Vera passed just off the coast.

79

VERA (24)

The island chain began restricting low-
level inflow as Vera continued northwestward
toward northern Luzon. Vera made landfall
north of Tarigtig Point packing winds of

90 kt (46 m/sec).

After landfall, the onset of enhanced
low-level northeasterly flow over the Taiwan
Straits coupled with strong upper-level
southwesterlies over the Philippines resulted
in vertical disorganization and rapid weaken-
ing of Vera. Radar and aircraft reports
indicated the low-~level circulation continued
to track northwestward over the Cagayan River
valley and exit into the South China Sea near
Culili Point south of Laoag. The upper-level
circulation sheared off near Tuguegarao and
was tracked using satellite imagery northward
over Aparri then east-northeastward into the
Philippine Sea. Surface synoptic and ship
reports at 070000Z indicated that a secondary
surface center existed near Baguio. At the
same time, the primary center was crossing
the Cordillera Central Mountain range 95 nm
(176 km} to the north (Fig. 3-24-1).

After exiting into the South China Sea,
the strong northeast monsoon flow accelerated
Vera southwestward, and the final warning
was issued at 12002 on the 7th downgrading
Vera to a tropical depression.

N0,

Tracks of Low-Level and upper-Level
centens aften the upper-Level sheaned off over

FIGURE 3-24-1.

nonthenn Luzon. Synoptic and ship reports at 0700001
November indicate secondary Low-Level center near
Baguio |WMO 98328) [indicated by a siar). Thg
0700007 center positions are indicated by solid dots.
Wind speeds are in knois.
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TROPICAL STORM WAYNE

Tropical Strom Wayne was first detected Thilippines. At the same time, strong shear
as a mid-level circulation on satellite did weaken Wayne as it tracked toward the
imagery in early November. Figure 3-25-1 Philippines (Figure 3-25-2) and dissipatinn
shows the broad cloud structure associated occurred as he made landfall over Luzon.

with the system. Aircraft reconnaissance
around this period showed that the distur-
bance was most developed at mid-levels.,

Wayne moved northward initially and began
developing a more definitive surface circu-
lation which became evident in synoptic &ata
on 7 November. Wayne lasted only a relative-
ly short time, but he still proved to be one
of the more difficult storms to forecas: for
1979.

JIWC's first forecasts called for
recurvature. They were based on the 0800002
November 500 mb synoptic situation which
showed a weakness in the subtropical ridge
with westerlies extending south to 23°m
latitude. Steering flow at all levels,
however, was not consistent and strong low-
level easterlies prevented Wayne from
recurving toward the east. On 9 November, an
extratropical system with accompanying
surface frontogenesis developed north of
Wayne. This caused a break in the otherwise
persistent easterly flow and Wayne began to
track northward. JTWC forecasts again
reflected recurvature and called for early
dissipation due to the strong shear from
low-level easterlies and upper-level
westerlies. The extratropical system moved
rapidly eastward bypassing Wayne, By
11 November, strong northeasterlies had once

again been established, and Wayne turned FIGURE 3-25-2, Tropical Stomn Wagne weakening due to
back to the west, ultimately, tracking stnong shearn as it approached the Philippines,
west-southwest toward the central 12 November 1979, 0100Z. (DMSP Amageny)

FIGURE 3-25-1. Disturbance. stage of Tropical Stonm
Wayne when the system was mainly a. mid-Level eircula-
.tion, 6 November 1979, 12082. (DMSP imageny)
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TROPICAL DEPRESSION 26

FIGURE 3-26-1. Tnopical Depression 26 developed
nonth-nontheast of the Truk Tslands and appeared io
be the sunface neflection of a mid-Level cinculation,
Surface data suggesit the existence of a weak circula-
Tion 400 nm (741 km) nontheast of Thopieal Depression
26 and a broad cinculation (Typhoon Abby) to the
southeast, 79 November 1979, 22551. (DMSP imagery) .

FIGURE 3-26-3. Tropieal Depnession 26 passed west of
Mareus Tsfand and menged with an extratnopical frontat
boundany. Tropical Depnession 26 sheared in the ver-
Zical with the Low-Level exposed surgace cirewlation
remaining on the western edge of the convection,

2 December 1979, 00362. (DMSP imageny)

FIGURE 3-26-2. Tropical Depression 26 developed an
Ldentifiable surface eincubation and Aintensified as
A tracked north-nonthwestward. A Ship, tranaiting
the area, passed through the stonm center and
neponted 35 kt {18 m/sec) winds in heavy showens.
Based on synoptic data, the finst warning was Lssued
on Thopical Depression 26, but 35 ht-or-greater winds
were never neported again. This photo shows Tropical
Depression 26 at its maximuh conveotive intensity,

30 Novomben 1979, 2237Z. [DMSP Amageny)
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TYPHOON ABBY

Abby, the last typhoon of the 1979
season, developed over the Marshall Islands
during early December. Abby proved toc be an
unusual cyclone in several ways. Throughout
much of Typhoon Abby's existence, Abby was
not vertically aligned. Aircraft reconnais-
sance located the mid-level circulation
center displaced as much as 55 nm (102 km)
from the surface center. At one point, two
centers were identified; a point to be dis-
cussed later. In addition, Abby fluctuated
between tropical depression and tropical
storm strength several times before
reaching typhoon strength 10 days after
formation.

~ Within 24 hours of the first warning,
aircraft reconnaissance observed surface
winds of 45 kt (23 m/sec) and a sea-level
pressure of 996 mb. The surface and 700-mb
centers were displaced by 12 nm (22 km).
Abby continued to intensify to 60 kt
(31 m/sec) on 4 October while increasing the
displacement between the surface and 700-mb
centers.,

Abby deviated from a westward track to
a north-northwestward track on’'3 December
with a reduced forward .speed of movement.
The temporary northward movement was asso-~
ciated with a deepening mid-tropospheric
trough which moved rapidly northeastward
away from Japan on 1 December. Abby resumed
a westward track with increased forward speed
after the trough axis passed east of Abby
late on the 3rd.

All available information (climatology,
analog aids, analyses and numerical fore-
casts) indicated continued intensification as
Abby tracked towards Guam. This expected
intensification was reflected in JTWC warn-
ings during this period. However, the
opposite occurred. As Abby moved west of
Truk, she weakened to less than tropical
storm strength. An upper tropospheric anti-
cyclone north of Abby restricted Abby's
outflow and resulted in the observed weaken-
ing (Fig. 3~27-1). By 7 December, Abby
reintensified to minimum tropical storm
strength as she moved westward and away from
the influence of the restricting anticyclone.
Abby then tracked west-northwestward under
the influence of a mid-tropospheric long-wave
trough oriented along 142E. As the trough
moved east of Abby, the subtropical mid-
tropospheric ridge again built eastward,
providing a mechanism which steered Abby
towards the west~southwest. During the 8th,
Abby once again weakened to less than
tropical storm strength and increased her
forward speed of movement.

Abby was not vertically aligned from
the issuance of the first warning through
the 9th. On the 9th, aircraft reconnaissance
making a supplemental fix at 06172 observed
that Abby possessed multiple 700 mb centers.
By the time of entry into Abby for a levied
08302 fix, only one well organized, intensi-
fying center was found. The following is a
storm mission summary by the Aerial Recon-
naissance Weather Officer (ARWO), who made
the double penetration into Abby: "This
mission started out as a normal fix but ended

FIGURE 3-27-]1 458 on gollowing page.

(27)

up being unusual. On our way inbound for
the supplemental fix, there was no problem
reading winds at flight level or on the
surface. Winds were 20~25 kt the entire
way. An area of thunderstorm activity
became visible ahead of us. As we neared
it, the doppler indicated that the 700 mb
center was in the middle of the thunderstorm.
Not eager to go find this out, we went back
to find the surface center. Enroute, we saw
surface winds in excess of 35 kt which led
us to a fairly disorganized surface center
just east of the main thunderstorm. Over it
was a fairly small light and variable wind
center. Radar showed little curvature in
the shower pattern, but the surface winds
did indicate a weak circulation existed at
this first position. No weather existed to
the east of our first fix, and this position
was right on the JTWC forecast track. On
the second fix, things had changed. As we
came in the second time, we encountered
considerable precipitation. Doppler and
search radar indicated a center with a
possible wall cloud forming considerably
west of our first fix. Winds were stronger
at flight level and we penetrated a wall
cloud of about 80% coverage. When we broke
through, we encountered our strongest winds
at flight level. The surface center was
under the eastern wall cloud with a small
light and variable wind center at 700 mb
centered in the eye. Lightning started in

the eastern wall cloud and spread around the

FIGURE 3-27-2. Typhoon Abby's two outftow centers
are indicated by arrows, 9 December 1979, 0144Z.
(DMSP imagery) Figure 3-27-1 .is on next page.
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eye., Our drop was made as close to the
surface center as was possible and indicated
a good 988 mb sea-level pressure. The 700
mb height was down 72 meters from the first
fix. The positions were 85 miles apart
causing me to believe that two centers
existed for a short time with the latter
becoming the predominate one. The pressure
profile seems to indicate this theory....”
Satellite imagery at 090144%Z also indicated
the possible existence of multiple outflow
centers (Fig. 3-27-2). While Abby was
reorganizing into a single center, she
began to reintensify to tropical storm
strength. By the 10th, Abby had attained
typhoon strength which made her the last
typhoon of the decade.

A mid-tropospheric short-wave trough
moved from mainland China into the Sea of
Japan and deepened on the 10th. 1In response
to the short-wave trough, the subtropical
mid~-tropospheric ridge again receded east-
ward north of Abby. The interaction of
these two synoptic features allowed Abby to
again track northwest. On the 1lth, Typhoon
Abby recurved in response to another mid-
tropospheric short-wave trough, which
extended further south than the trough on
the 10th. This last trough in the series
moved into the northern part of the South
China Sea and deepened, causing Abby to
finally follow a recurvature track.

Typically, recurving typhoons have
their maximum intensities either less than
12 hours after recurvature or prior to
recurvature (Riehl, 1971). Abby, however,
did not reach maximum intensity until 36
hours after recurvature. By 13 December,

Typhoon Abby reached maximum intensity of

110 kt (57 m/sec) with a minimum sea-level
pressure of ‘951 mb (Fig. 3-27-3). As Abby
continued toward the east-northeast, she
approached a regime of very strong westerlies
in the middle-and upper-troposphere. The
strong westerlies induced Abby's acceleration

leyARLES B. STANFIELD, Capt, USAF:
ARWO.

Mission
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and rapid weakening. Abby dissipated on the
1l4th due to strong vertical shear between the
surface and middle levels.

FIGURE 3-27-3.
12 Decembenr 1979, 00212Z.

Typhoon Abby just aften necwwature,

[DMSP imagery)
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TROPICAL STORM BEN (28)

FIGURE 3-28-1. Tnopical Stonm Ben at 40 kt

(21 m/sec) intensity, 21 QOctober 1979, 00592.
Ben was the Last tropical cyelone in the western
Nonth Pacific during 1979, ~(DMSP imagery)
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2. NORTH INDIAN OCEAN TROPICAL CYCLONES seasons between the northeast and southwest

monsoon periods were the favored "cyclone

During 1979, 7 significant tropical seasons” (Table 3-4). This was an above
cyclones occurred in the North Indian Ocean normal season with most activity occurring
area (Table 3-3). As usual, the transition during the fall transition period.

TABLE 3-3 NORTH INDIAN OCEAN

1979 SIGNIFICANT TROPICAL CYCLONES

CALENDAR MAX NUMBER
. DAYS OF SFC OF DISTANCE
CYCLONE PERIOD OF WARNING WARNING WIND WARNINGS TRAVELLED

TC 17-79 06 MAY-12 MAY 85 26 1267
TC 18-79 18 JUN-20 JUN 50 12 581
TC 22-79 21 SEP-23 SEP 25 10 694
TC 23-79 21 SEP-25 SEP 55 14 1108
TC 24-79 29 0CT-01 NOV 35 13 720
TC 25-79 16 NOV-17 Nov 40 8 547
TC 26-79 23 NOv-25 Nov 30 10 1071

1979 TOTALS 24* 93
*OVERLAPPING DAYS INCLUDED ONLY ONCE IN SUM.

TABLE 3-4.

1979 SIGNIFICANT TROPICAL CYCLONE STATISTICS

NORTH
INDIAN OCEAN

ALL CYCLONES

(1971-78) AVERAGE*

FORMATION ALERTS 7 of the 8 (87%) Formation Alert Events developed into numbered cyclones.

WARNINGS Number of warning days: 25
Number of warning days with 2 cyciones: 3

Number of warning days with 3 or more cyclones: 0

*From 1971 through 1974, only Bay of Bengal cyclones were considered; the JTWC area of responsibility was
extended in 1975 to include Arabian Sea cyclones.
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TC 17-79

TC 17-79% was the only significant tropi-
cal cyclone in the Bay of Bengal during the
1¢79 spring transition season. Attaining
typhoon intensity, TC 17-79 was the most
destructive cyclone in India since TC 22-77
{Nov 1977) which, coincidentally, followed
a similar track.

A Tropical Cyclone Formation Alert and
the first warning were precipitated by synop-
tic reports received from ships participating
in the First GARP Global Experiment (FGGE).
At 12002 on 6 May, these ships' observations
defined a cyclonic circulation near 07N-088E
with reported surface pressures near 1003 mb
and wind speeds of 20-25 kt (10-12 m/sec).
The first warning on TC 17-79 was issued at
061507Z.

From 0600002 through 061200Z, a strong
mid-tropospheric ridge extended westward
along 15N with southeast steering flow domi-
nating TC 17-79's movement. During the same
time period, a short-wave trough, evident at
both middle and upper levels, was deepening
over India. Interaction between this ridging
and troughing resulted in a loss of defini-
tive steering flow in the vicinity of
TC 17-~79, producing an erratic north and then
south track. BAlso during this time, TC 16-79
located in the southern Indian Ocean about
750-800 nm (1389-1481 km) to the southwest,

'

began tracking slowly to the southeast pos-
sibly initiating a Fujiwhara type interac-
tion.

By 080000Z, a mid-level anticyclone had
formed in the northern Bay of Bengal with
east-northeasterly steering flow over TC 17-
79 resulting in a west-southwest forecast
track. From 080000z through 0900002, while
TC 17-79 intensified (Fig. 3-29), the domi-
nant steering flow shifted to the south then
southeast as the mid-level ridge was replaced
by a trough and the upper-level trough dug
southward over India. As a result of this
shift in steering flow, TC 17-79 executed a
tight cyclonic loop from 0BO000Z to 0818002,
From 7 through 9 May, though satellite fix
position accuracies improved due to the
formation of a well-defined eye, forecast
errors increased appreciably due to the erra-
tic movement.

By 0912002, southeast steering flow be-
came dominant with TC 17-79 oscillating about
a northwest track until making landfall over
India (Fig. 3-30). TC 17-79 struck the east
central coast of India at 120800Z, 45 nm
(83 km) north of Nellore with maximum sus-
tained winds of 80 kt (41 m/sec). Twenty-one
deaths occurred.and .over 800,000 persons were
left homeless as a result of TC 17-79's
passage over the Nellore district.

FIGURE 3-29. TC 17-79 with well-defined satellite
sdgnature duning the emwatic cyclonic Loop, § May
1979, 05282. (DMSP imagery from AFGUC, Offutt AFB,
Nebraska)

FIGURE 3-30. TC 17-79 just prion to making fdndfall
oven east central India with 80 kt (41 m/sec)
Antensdity, 12 May 1979, 0556Z. (DMSP imagery §rom
AFGUC, Offutt AFB, Nebaasha)
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TC 18-79

TC 18-79 began 171400Z June 1979 as a
monsoon depression in the Arabian Sea and
tracked virtually westward throughout its
life, finally dissipating over the Oman coast
(Fig. 3-31). Although TC 18-79's movement
was confined to a narxrow 2-degree latitudinal
band, the extent of the meteorological hazard
from gale force winds encompassed roughly
half of the Arabian Sea. These gale force
winds were produced by the interaction of
TC 18-79 with the normal southwest monsoonal
flow over the Arabian Sea.

During this season, a climatological
low-level wind maximum develops off the coast
of Somali. Normal wind speeds can reach 35~
40 kt (18-21 m/sec), but the gale area is
generally localized near the coast. However,
beginning 2 days prior to TC 18-79's forma-

tion, a surge in the monsoonal flow occurred
and a low-level jet could be traced from the
Somali coast extending eastward across the
entire Arabian Sea. The strength and per-
sistence of this feature aided the formation
of TC 18-79 in the cyclonic shear side of the
wind maximum. As TC 18-79 intensified and
moved westward, the southwesterly flow
strengthened to a point where 65 kt (33 wm/
sec) surface winds were observed 600 nm

(1111 km) away from TC 18-79's center.
Examination of the visual data of Figure

3-31 shows cloud streets indicative of this
strong low-level flow from 05N to 12N between
55E to 62E. The gale area persisted during
TC 18-79's dissipation over land, weakening
gradually with time. Interestingly, post-
analysis reveals the maximum winds in the
gale area exceeded the maximum sustained
winds estimated in TC 18-79's center.

FIGURE 3-31. TC 18-79 Located just off the n coasi
with gale fornce winds fo Lthe south, 20 June 1979,
07312, Superimposed are ship observations at 2006007,
(DMSP imageny from AFGYC, Offutt AFB, Nebraskd)
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TC 26-79

FIGURE 3-32. TC 26-79 as an exposed Low-Level circu-
Lation, 24 Novembenr 1979, 04557, [DMSP Amagerny fnom
AFGWC, Offutt AFB, Nebraska)
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CHAPTERIX SUMMARY OF FORECAST VERIFICATION

1. ANNUAL FORECAST VERIFICATION

and are displayed in Table 4-1. Annual mean

a. Western North Pacific Area errors for all tropical cyclones are listed
in Table 4-2 for comparison. Freguency
Forecast positions at warning times distributions of the vector errors for 24-,
and 24-, 48-, and 72-hour valid times were 48-, and 72-hour forecasts on all 1979
verified against corresponding best tracks. tropical cyclones are shown in Figure 4-1.
Vector errors and right angle errors for Annual mean vector errors are graphed in

individual tropical cyclones were calculated Figure 4-2.

TABLE 4-1. FORECAST ERROR SUMMARY FOR THE 1979 WESTERN NORTH PACIFIC SIGNIFICANT TROPICAL CYCLONES.

WARNING 24 HOUR 48 HOUR 72 HR
POSIT Rr ANGLE ¥ POSIT RT ANGLE ¥ FOBIT R ANGLE ¥ FO5IT RT ANGLE ¥
ERROR _ERROR WRNGS ERROR _ERROR WRNGS ERROR _ERROR WRNGS ERROR _ERROR WRNGS

105 E 222 175 338 271 39
114 265 164 348 240 9
87 191 131 320 215 29
130 244 171 315 257 16
158
71 145 103 185 113
138 167 93 180 99
195 396 396
129 173 121 449 278
134 266 140 376 188
144 138 89 171 129
163 286 209 441 344
105 173 138 277 213
157 296 118
116 278 111 415 195
88 172 148 287 236
93 196 152 279 227
116 216 186 227 219
146 250 158
254
195 251 - 108
61 110 86
135 259 142
148 249 111
170 362 295
164
55
81 287 16

FORECASTS 124 226

ANNUAL MEAN FORECAST ERRORS FOR THE WESTERN NORTH PACIFIC.

24-HR 48-HR 72-HR
VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE VECTOR RIGHT ANGLE

111 64 212 118 317 177
117 72 245 146 381 210
108 197 134 253 162
120 226 157 348 245
138 288 181 450 290
117 230 132 338 202
148 283 157 407 228
127 271 179 410 297
124 226 151 316 223
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FIGURE 4-1. Frequency distribution of 1979 24-, 48-, and 72-hour forecast vectorn enhons for all dignificant
thopical cyclones in the westen Noath Pacifde,
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WESTPAC FORECAST ERRORS

1971 1972 1973 1974 1975 1976 1977 1978 1979

FIGURE 4-2. Annual vecton ewnons (nm) fon all cyclones in the westean Noath Pacific.
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Intensity verification statistics
for all significant tropical cyclones in the
western North Pacific area are depicted in
Figures 4-3 and 4-4. The average absolute
magnitude of the intensity error as well as
the intensity bias (algebraic average) are
graphically depicted. 2An analysis of the
errors indicates that JTWC intensity fore-
casts often lag true intensity. In intensi-

-KEY-

JTWC smussms
CLIM rwsrosa

COMB +ramseans
STRA ‘===c=
RECR

FIGURE 4-3. Companison of average intensity emrons
{magnitude} forn all cyclones in the
western North Pacigic.

fying situations, JTWC underforecasts, while
in weakening situations JTWC overforecasts.
This causes a large average magnitude error,
but a small average bias. Verification of
intensity forecasts by aobjective aids is
also depicted in Figures 4-3 and 4-4, (An
explanation of the objective forecasting
aids is found in this chapter, Section 2~
Comparison of Objective Techniques.)

-KEY-

JTWC =mmamwn
CLIM v e
COMB »eanesene
STRA LR KX
RECR =)

FIGURE 4-4. Comparison of average intensity ernons
(biases) forn all cyclones in the
western Nonth Pacific.



b. North Indian Ocean Area

Forecast positions at Warning times

and 24-, 48-, and 72-hour valid times were
verified by the same methods used for the
western North Pacific area. Table 4-3 is
the forecast error summary for the signifi-
cant tropical cyclores in the North Indian

TABLE 4-3.

Ocean area. Table 4-4 contains the annual
average of forecast errors back through 1971.
Vector errors are plotted in Figure 4-5.
Seventy~two hour forecast errors were
evaluated for the first time in 1979.

Forecast intensities were not
verified.

FORECAST ERROR SUMMARY FOR THE 1979 RORTH INDIAN OCEAN

SIGNIFICANT TROPICAL CYCLONES.

WARNING
POSIT RT ANGLE ¥
ERROR _ERROR

POSIY

CYCLONE ERROR

17-79
18-79
22~79
23-79
24-79
25-79
26-79

17
24
34

139
137
122
160
130
189
148

ALL FORECASTS 46 151

TABLE 4-4.

ERROR

24 _HOUR

22
7
7
9
9
4
5

63

was not included prior to 1975).

24-HR

VECTOR RIGHT ANGLE
232
224
182
137
145
138
122
133
151

VECTOR

410
292
299
238
228
204
292
202
270

WBNRGS

48 HOUR
GLE
ERROR

72 _HOUR
POSIT  RT ANGLE
ERROR _ERROR

S
ERRER

¥
WRNGS

233
363
170
253
482
121
163

192
284
122
184
332

73

21

346 14

270 202

ANNUAL MEAN FORECAST ERRORS FOR THE NORTH INDIAN OCEAN (the Arabian Sea

48-HR 72~HR

RIGHT ANGLE VECTOR RIGHT ANGLE

112
160
146
144
159
214
128
202

~N1 Y et 1t

w
[

INDIAN OCEAN FORECAST ERRORS

U )

1972
(4)

1973
4)

197
o)

1975

(6)

ARABIAN SEA NOT IRCLUDEDR PRIOR TO 1975

FIGURE 4-5.
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1976
(s)

7 78
(s) (4)

Annual mean veetor errons [am) §or all cyclones in the Noath Indian Ocean.



2. COMPARISON OF OBJECTIVE TECHNIQUES
a. General

Objective techniques used by JTWC
are divided into four main categories:
{1) climatological and analog techniques;
{2) extrapolation; (3) steering technigques;
and (4) a dynamic model. The analog tech-
nique provides three movement forecasts:
one for straight moving cyclones, one for
recurving cyclones and one which combines
the tracks of straight, recurving and
cyclones that do not meet the criteria of
straight or recurving analogs. All tech-
niques were executed using the operational
data available at warning time.

b. Description of Objective Techniques

(1) TYFN75 - Analog program which
scans history tapes for cyclones similar
(within a specified acceptance envelope) to
the current cyclone. Three 24-, 48-, and
72-hour position and intensity forecasts are
provided (straight, recurve and combined).

(2) MOHATT 700/500 - Steexing

program which advects a point vortex on a
preselected analysis and smoothed prognostic
field at designated levels in 6-hour time
steps through 72 hours. Utilizing the pre-
vious 1l2-hour history position, MOHATT com-
putes the l2-hour forecast error and applies
a bias correction to the forecast position.

(3) TCM - The Tropical Cyclone
Forecast model is a coarse mesh (220 km) PE
Model, with the digitized storm warning
position bogused in the 850 mb wind and
temperature fields of the FLENUMOCEANCEN
Global Band Analysis. Hemispheric forecast
data are used on the boundaries.

(4) CLIM - A climatological aid in
the form of 24~, 48-, and 72-hour tropical
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cyclone forecast positions and intensity
changes for initial latitude/longitude
positions. The data are arranged by months
and are based on historical data which
includes 1945 to 1973. This detailed clima-
tology replaced the previous JTWC climatology
on 1 September 1980.

{5) 12-HR EXTRAPOLATION - A track
through the current warning position and the
12-~hour old preliminary best track position
is linearly extrapolated to 24 and 48 hours.

(6) HPAC -~ The 24~ and 48-houxr
forecast positions are derived by averaging
the 24- and 48-hour positions from the 12-
hour EXTRAPOLATION track and the CLIM track.

(7) INJAH74 - Analog program for
the North Indian Ocean similar to TYFN75,
except tracks are not segregated.

(8) TYAN - An updated analog program
which combines TYFN75 and INJAH74.

(9) CYCLOPS - An updated version
of the MOHATT program which has the capabil-
ity to select steering forecasts at the
1000, 850, 700, 500, 400, 300 and 200 mb
levels.

c. Testing and Results

A comparison of selected techniques
is included in Table 4-5 for all western
North Pacific cyclones and in Table 4-6 for
Indian Ocean cyclones. In Tables 4-5 and
4-6, "X-AXIS" refers to techniques listed
horizontally across the top, while "Y-AXIS"
refers to techniques listed vertically.

The example in Table 4-5 compares COMB to
MH70. In the 425 cases available for com-
parison, the average 24-hour vector error
was 134 nm for COMB and 160 nm for MH70.
The difference of 26 nm is shown in the
lower right. (Differences are not always
exact due to computational round off.)



TABLE 4-5. STATISTICS FOR YEAR 24 HR FCSTS
JTHC STRA RECR

591 124
124 0

525 122
183 3

516 127
133 12

543 124
138 10

435 123
159 36

425 124 413 135
158 35 5 159 24

121 122 15 127
132 10 141 14

305 129 291 145
150 20 149 3

572 124 538 133
150 26 150 77

659 124 527 133
134 10 134 1

STATISTICS FOR YEAR 48 HR FCSTS
JTWC STRA RECR

a7 226
226 0

437 224
309 85

N5 232 M50 ~ MOBATT 50048 FROG

247 18 0 TOD - TROPICAL CYCIONE MODEL (QNE-WAY)
CLIM - CLIMATOLOGY

240 225 XIRP - 12-HOUR EXTRAPOLATION

244 20 o HPAC = MEAN OF XTRP AND CLIMATOLCGY

330 222
s 9

330 220
299 79

98 232
249 18

235
1n

224
67

223
9

STATISTICS FOR YEAR 72 HR FCSTS
JTHC STRA RECR

368 316
316 0

338 315 381 453
443 129 453 0

319 331 345 456
327 -3 348 107

343 316 370 452
328 12 343 -109

230 325 260 464 267 473
471 147 474 10 473 0

227 329 258 467 259 469
482 153 481 14 479 10 0

73 314 78 445 61 543 484 84 372
347 33 376 -68 401 141 -87 372 0

184 308 208 494 161 506 483 64 389 218 332
315 7 333 -160 329 -176 -151 353 -34 332 0
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STATISTICS FOR YEAR 24 HR FCSTS
JTWC INJA MH70 MH50 TCMO XTRP

JTWC 63 151
151 0 NUMBER

OF

INJA 48 134 127 CASES
125 -7 Y

MH70 28 159 132
173 14 a4 &

MH50 27 188 132
167 9 32

TCMO 2 43 53 2 164
164 121 164 0

XTRP 61 147 2 164
146 0 14 -150

HPAC 40 148 2 164
136 -2 43 -120
STATISTICS FOR 48 HR FCSTS
JTWC MH70 MH50 TCMO XTRP HPAC

JTWC 38 270
270 0 JIWC — CFFICIAL JTWC FORECAST
INJA - ANALCG (INJAH74)

INJA 26 252 MH70 -~ MOHATT 700-MB PROG
227 -24 MH50 - MOHATT 500-MB PROG

XTRP - 12-HOUR EXTRAPOLATION

MH70 14 332 340 HPAC — MEAN OF XTRP AND CLIMATOLOGY
360 28 0

MH50 13 338 33 14 388
407 89 57 388 0

TCMO 0 0 61 1 14 1 343
0 0 282 343 202 343 0

XTRP 36 340 14 388 1 343 37 255
-9 252 -135 110 -232 285 0

HPAC 23 310 7 424 1 343 24 269 24 225
-76 249 -174 86 -256 225 -43 225 0
STATISTICS FOR 72 HR FCSTS
JTHC MH70 MR50

17 437
437 0

12 350 12
262 -57 292

2 876 1 2 460
460 -415 263 460 0

2 876 1 2 460
838 -37 1033 838 378

TABLE 4-6.
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CHAPTER ¥ APPLIED TROPICAL CYCLONE RESEARCH SUMMARY

1. JTWC RESEARCH

Part of the mission of the Joint Typhoon
Warning Center is to conduct applied tropical
cyclone research as time and resources
permit. The purpose of this research is to
improve the timeliness and accuracy of opera-
tional forecasts. During 1979, there was
continued effort to convert and update opera-
tional programs and to streamline operational
procedures for compatibility with the Naval
Environmental Display Station. The following
abstracts summarize the year's applied
research projects which were completed or are
still in progress.

ESTABLISHMENT OF THE JTWC TROPICAL CYCLONE
DATA BASE

(Curry, W. T. and Matsumoto, C. R.,
NAVOCEANCOMCEN/JTWC)

A data base of 6-hour best track
positions (intensities, direction and speed
of movement) and 24-, 48-, and 72-hour
objective technique and official JTWC fore-
casts for each tropical cyclone in the
western North Pacific, Arabian Sea and Bay of
Bengal from 1966 through 1978 has been
established on FLENUMOCEANCEN computer nass
storage systems. Tropical cyclone fix data
(position, intensities, platform, etc.) for
each tropical cyclone from 1966 through 1977
remain to be added. This climatological data
base will be maintained on disk and tape
files at FLENUMOCEANCEN Monterey, California
and updated annually.

NEDS/COMPUTER APPLICATIONS
(Staff, NAVOCEANCOMCEN/JTWC)

JTWC's objective technigues have been
converted by contractors to execute on
FLENUMOCEANCEN computers. A NEDS graphic
capability is being developed to depict fore-
cast tracks from objective techniques.
Evaluation and monitoring of program conver-
sion will continue in 1980.

TROPICAL CYCLONE MINIMUM SEA-LEVEL PRESSURE
~ MAXIMUM SUSTAINED WIND RELATIONSHIP

{Lubeck, 0. M.
NAVQCEANCOMCEN/JTWC)

and Shewchuk, J. D.,

The pressure-wind relationship developed
by Atkinson and Holliday (1977), Tropical
Cyclone Minimum Sea Level Pressure - Maximum
Sustained Wind Relationship for Western North
Pacific, 1s a primary tool used to determine
tropical cyclone intensities for JTWC opera-
tions. This relationship was re-evaluated
and tested with an independent data set. The
study produced no significant differences or
changes. Therefore, the current Atkinson and
Holliday relationship will continue to be
used at JTWC. Other regression eguations
using case-dependent latitude and eaviron-
mental pressure (versus 1010 mb) as predic-
tors were also tested. These predictors did
not improve the maximum sustained wind-
minimum sea-level pressure relationship.

108

OBJECTIVE TROFICAL CYCLONE INITIAL
POSITIONING WITH A WEIGHTED LEAST SQUARES
ALGORITHM

(Lubeck, 0. M. and Shewchuk, J. D.,
NAVOCEANCOMCEN/JTWC)

Recent studies indicate tropical cyclone
forecast errors through 72 hours can be
reduced by more accurate initial warning
positions. This study developed an objective
and standardized method of determining
initial position based on all available fix
information. A least squares algorithm was
used on available fix data with a weighting
scheme which is inversely proportional to the
stated fix accuracies. The results of this
objective method showed no significant
improvement over the current subjective
method. Therefore, this method was not
incorporated into operational procedures.
This method, however, produces an improved
tropical cyclone "best track" and was incor-
porated into JTWC's post-analysis procedures.

EQUIVALENT POTENTIAL TEMPERATURE/MINIMUM
SEA-LEVEL PRESSURE RELATIONHIPS FOR FORE-
CASTING TROFICAL CYCLONE INTENSIFICATION

(Dunnavan, G. M., NAVOCEANCOMCEN/JWTWC)

The relationship between equivalent
potential temperature at 700 mb in the center
of developing tropical cyclones and asso-
ciated intensity changes was explored by
Sikora (ATR 1975}, Milwer (ATR 1976), and
Hassebrock (ATR 1977). The Sikora and Milwer
studies produced conflicting results, but the
Hassebrock study showed some skill in fore-
casting explosive and rapid deepening when
1977 and 1978 tropical cyclones were eval-
uated. Evaluation of 1979 tropical cyclones
again showed that the Hassebrock technique
has some skill. Unfortunately, dewpoint
data from aircraft reconnaissance missions
from earlier years are not readily available
at JTWC, so it has been difficult to increase
the data base. The Hassebrock study will be
applied to 1980 tropical cyclones and aay
cyclones prior to 1976 for which data are
available. The data base may then be large
enough to draw some definite conclusions.

2 related study of equivalent potential
temperature was also started. A comparison
was made of past 12— and 24-hour changes in
equivalent potential temperature in the eye
of a tropical cyclone with the subsequent
12- and 24-hour changes in 700 mb height.
These correlations proved inconclusive, again
due to the small initial data base. An
attempt will be made to obtain more data for
this study also.



BASIC STREAMLINE ANALYSIS AND TROPICAL
CYCLONE FORECASTING TECHNIQUE GUIDE

(Guay, G. A., NAVOCEANCOMCEN/JTWC)

A case study, based on an active
tropical cyclene period, is being developed.
The study will be worked into a training
guide for new forecasters and will include
basic streamline analysis procedures as well
as tropical cyclone forecasting techniques.
The case study will also be integrated into
STORMEX training (training scenarioc for
DET 4 HQ AWS, 54 WRS, DET 1 1WW, JTWC, and
AJTWC personnel}.

IMPROVEMENT AND EXTENSION OF THE JTWC
CLIMATOLOGY

{Shewchuk, J. D., NAVOCEANCOMCEN/JTWC)

Climatology is an important objective
forecast aid for JTWC. A new climatology
was developed for the western North Pacific
which provides position and intensity fore-
cast information for 24-, 48- and 72-hour
intervals. Pertinent statistical information
is produced by month for each latitude/
longitude of available historical data, which
includes 1945 to 1973.

Similar climatological information is
being developed for the North and South
Indian Oceans and the western South Pacific.
The periods of available historical data are
1900-1970, 1900-1969 and 1900-1971, respec-
tively.

2. NEPRF RESEARCH

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

TROPICAL CYCLONE MODELING
{Hodur, R.M., NEPRF and Madala, R., NRL)

A one-way interactive Tropical Cyclone
Model (TCM) is being evaluated operationally.
This model differs from the original chan-
neled TCM, that has been used for the past
three years, in two ways. First, hemi-
spheric forecast data are used on the bound-
aries as opposed to the channel boundaries
used in the original TCM. Second, a new
bogus is used to represent the storm based
on the observed maximum wind. This latter
change has cut the average initial position
erroxr by 59% to 15 nm. The one-way inter-
active TCM average forecast errors at 48, 60
and 72 hr are 8%, 14% and 21% less than the
channel model, respectively, for Pacific
cyclones through August 1979. Both TCMs
have about the same average forecast errors
at 12, 24 and 36 hr.
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A more sophisticated TCM is being devel-
oped jointly by NEPRF and NRL and is expect-
ed to become operational in 1981. This TCM
includes the effects of surface friction,
cumulus clouds and latent and sensible heat
transfer from the ocean. Preliminary tests
indicate that these improvements may reduce
forecast track errors by 15% to 20% when
compared to the one-way interactive TCM.

TROPICAL CYCIONE WIND DISTRIBUTION

(Tsui, T.,
NEPRF)

Brody, L.R., and Brand, S.,

The wind distribution around tropical
cyclones for the warnings issued by the JTWC
from 1966 through 1977 have been compiled and
edited into a unique data set. An analysis
of the wind radii shows the asymmetrical na-
ture of the radii of 30 kt and 50 kt winds
around tropical cyclones as a function of the
characteristics of the storm. A statistical
forecast model to predict the asymmetric wind
distribution has been developed.

TROPICAL CYCLONE STRIKE PROBABILITIES

{(Brand, S., NEPRF and Jarrell, J.D.,
Science Applications Inc.)

Tropical cyclone strike probability is a
method for determining probabilities up
through 72 hours that a tropical cyclone will
come within specified distances around geo-
graphic points of interest to the user. This
program can be used as an aid for operational
decisions associated with tropical cyclone
evasion, evacuation and base preparedness.
Strike probability output is presently being
evaluated by a number of Navy and Air Force
meteorologists and operational customers in
WESTPAC. Other applications of strike proba-
bility that are presently being developed in-
clude geographic depictions, wind probabili-
ties and strike probabilities for EASTPAC.

A STATISTICALLY DERIVED PREDICTION
PROCEDURE FOR TROPICAL CYCLONE GENESIS

(Perxone, T.,
Brand, S., NEPRF)

Lowe, P., Rabe, K., and

A statistical experiment using stepwise
discriminant analysis was conducted to de-
termine algorithms to be applied to daily,
operationally-available meteorological anal-
yses., Parameters identified as potential
predictors of tropical cyclone formation
were statistically examined to determine
their tropical cyclone genesis prediction
capability and were found to possess sub-
stantial promise to predict tropical storm
formation 24, 48 and 72 hours prior to
occurrence.



EXTREME SE2 STATES WITHIN A TYPHOON
(Rabe, K., and Brand, S., NEPRF)

Extremely high sea states are known to
occur to the right of the direction of move-
ment in typhoons. A well-documented case of
such extreme sea heights in the western North
Pacific was examined and compared with re-
sults from a numerical spectral ocean wave
model. The wind and sea state field of the
numerical model compared favorably with the
observed data. An examination was also made
to determine how extreme sea states relate to
tropical cyclone intensity, forward speed of
movement, and circulation size or wind dis-
tribution. The results indicated that all
three are important with the intensity being
the primary factor, speed of movement being
of secondary importance and circulation size
or wind distribution being the least impor-
tant factor.

TROPICAL CYCLONE ORIGIN, MOVEMENT AND
INTENSITY CHARACTERISTICS BASED ON DATA
COMPOSITINSG TECHNIQUES

{Gray, W.M., Colorado State University)

Observational studies using large amounts
of composited rawinsonde, satellite and air-
craft flight data have been performed to
analyze global aspects of tropical cyclone
‘occurrences. The data were used to study
the physical processes of tropical cyclone
genesis, tropical cyclone intensity changes,
environmental factors influencing tropical
cyclone turning motion 24-36 hours before the
turn takes place, tropical cyclone intensity
determination from upper-tropospheric recon-
naissance, and the diurnal variations of
vertical motion in tropical weather systems.

IMPROVED UPPER~LEVEL TROPICAL CYCLONE
STEERING TECHNIQUES

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

Current automated objective steering
forecast techniques incorporating HATRACK
and MOHATT algorithms are operationally
termed CYCLOPS and may be run in analysis or
prognosis modes at seven different atmo-
spheric levels including 1000 mb, 850 mb,
700 mb, 500 mb, 400 mb, 300 mb and 200 mb.
Since tropical cyclones vary greatly in areal
and vertical extent and may be representa-
tively steered at varying atmospheric levels
dependent on state of development/intensity,
continuing research is ongoing which will
attempt to identify, given certain tropical
cyclone input parameters, a "best" steering
level or a "weighted scheme" that takes into
account several steering levels.

AIRBORNE EXPENDABLE BATHYTHERMOGRAPH
OBSERVATIONS IMMEDIATELY BEFORE AND AFTER
PASSAGE OF TYPHOON PHYLLIS (AUG 75)

(Schramm, W.G., NEPRF and NAVPGSCOL)

Ocean thermal response to an intense
typhoon was analyzed on the basis of data
collected during the passage of Typhoon
Phyllis (Aug 75) in the Philippine Sea. A
unique data set was collected using cali-
brated Airborne Expendable Bathythermographs
dropped from a Navy P-3 aircraft. There
were three flights: the first, 14 hours
before storm passage, the second 10 hours
after passage, and the third two days later.
The results indicate a dramatic upward move-
ment of isotherms, relative to the sea
surface, in a narrow band under the storm
path, with a reversal toward pre-typhoon
conditions within three days.

MESOSCALE EFFECTS OF TOPOGRAPHY ON
TROPICAL CYCLONE ASSOCIATED SURFACE WINDS

(Brand, S. and Chambers, R., NEPRF,
Woo, H., Cermak, J., and Lou, I., Colorado
State University, and Danard, M., University
of Waterloo)

An analysis was made of the influence of
topography on tropical cyclone associated
strong surface wind conditions for Subic
Bay, Republic of the Philippines by means
of an environmental wind tunnel. Surface
flow patterns were deduced by smoke and
surface oil films, while isotach and gust
values were obtained by hot wire anemo-
meters. The laboratory results show the
significant effects of the mountainous
regions surrounding the Subic Bay harbor
complex and indicate preferred sheltered
locations., The results were compared with
synoptic observations and a high resolution
(0.19 nm) diagnostic, one-level, primitive
equation model. Where direct comparison
could be made, all technigues appeared to
show qualitative agreement.

TYPHOOL: HAVEN STUDIES
{Stevenson, G.A. and Brand, S., NEPRF)

The Typhoon Havens Research Program, the
results of which have been summarized in
NEPRF Technical Paper 5-76, has been resumed.
COMSEVENTHFLT has identified an additional 12
ports and harbors for evaluation as typhoon
havens. Work has commenced on Palau, Saipan
and Tinian.
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HEST TrACK AR ING 24 WDKK FORECASE 41 HOHt FaRFCAST 72 4JUR FnReCaRY
ZRROIS EHHIAS FRNIR
O/ ua/He  POSIT <TNn #ISTT <ENY  DST WIN) PasTT “Ind 037 wpup PaSIT wIND 057 JIND POSTE WINO ST wiND
0506007 4,0 147.5 1% 0.0 0.8 o, g, 0, 0.0 n,n 0. =ve ne fa 0l fe =D, 0. 0.0 0.0 0O o0a [
050606/ 4.0 lab.s I8 0,0 O.0 0, =g, 0, e N0 0, =us fe N0 D6 Da =D, 0. f.0 0.0 0s 0. N
us06l27 401 t45.a 15 0,0 ten 6. -o. 0. 0un n.n 0, =ue 0. 0.0 0.0 0. -0, 0. 0.0 6.0 0. .0. 0.
0506187 4.2 léd.a 18 0,0 Gen o, -o. o, Dt 0,0 0, =ve ne 0.0 0ed  Gs =9, o, N, 0.0 0. 0. 0.
05v7u0z 9.3 133,72 18 Q.0 Gen U, =n. 0. 0.n 0,0 0. =u. a, [ 0a0 0s =0, 0. 0.0 6.0 0s 0. De
050/p67 4.5 le21 1% G.0 0.n 0, -p. 0. 0w 0.0 0, =u. 0, 0.0 Gs0 0. =0, G. fa0 0.0 Ve 0. 0
0507127 4e9 lalon 18 0.0 Den 0, =p. [ Gun 0,0 0. =Us 0. n,n G Ve =0, 0. n.0 0.0 D¢ wD. 0.
0507187 5.3 139,88 2n 0.0 Den U, =0, 0, Qun n,0 0. =Us ne n.o0 [ 2Y] 0e =0, 0. n.0 0.0 0s -0 0.
0903007 5,2 138.4 20 0.0 0en 0, g, v, Gon fo 0, ~U. n, nan 0s0 0. =0, Ge Nl 0.0 0. an. 0.
0508067 4.8 136.0 20 0.0 0e0 0, -0, U, Oen n.n 0, ~=Us n. .0 0e0 Ue =0, 0, 0.0 0.0 0s Do [
0508127 4.4 135,64 ¢0 0.0 9.0 0, =g, 0. 0.0 aLn 0., =Ue ne 0.0 00 0. -0, 0. 0.0 0,0 Oe o0, [\
050B18Z 4,5 13,8 20 0,0 Qad 0, =n. 0, 0.n 0,0 D, -U. LN N0 040 0. -0, 0. 0.0 0.0 O¢ 0. 0.
0509007 5,0 I1%4,> 25 0.0 0en U, g, 0. 0en  N,0 0, -us fe N0 0e0 0, =0, 0, NeG Q.0 De 0. 0.
Ubuduns Set 133,00 24 0.0 Nen v, -0, (8 Oun fn.n 0. =Ue 0, n,o 0.0 0. ~0, 0. N0 0.0 0s -0« [
05u9lez 6.7 1313.4 25 0.0. Den UV, =0. [N O.n Nan 0, ~0« 0, D0 040 Oe =0, 0. Nel 0.0 0 <0e 0.
0509187 7.3 113,72 25 0.0 Oen 0, -0, 0. [ 0.0 [ LS 0.0 0s0 Oe -0, 0, 0.0 0.0 0, 0. 0.
0530007z T4/ 1392,n ¢85 0.0 Den 0, =0, 9, 0.0 n,a G, =us Ne N, Ge0 De =0, 0. 0.0 e.0 B 0. 0.
0510067 8,2 130.6 an 8.2 1302 20, 18, -~10, 9er 127.n 25, 13b. Mo 11,6 12342 20, 162, =10, 17.5 119.3 25, 6 =B
0510127 8,7 129,80 30 B,% 129.5 25, 30, =5. 10,5 125.4 304 1234 &, 11,9 121.6 20, 136, «l0, 13.0 117.7 25. 11le =104
0510187 8.9 127.3 3n 9.6 127.0 25, 4p, <5, 11.2 1241,/ 23, loce fe 12,4 11947 25, 43, =5, 1KR.0 116.5 35, 719, a5,
05110072 943 126.0 30 9.0 125~ 25, 30, =5, 10.3 120,71 25, 65 Ne 17,1 11648 0. 152, G, 1lé.6 115,9 35, p55. a5,
05} 1067 9.7 124,7 28 9.8 124.9 25, 113, O, 105 119,88 25, 47e <A, 12,6 116.6 30. 1h3, 0s 1R.2 115.8 35. »g8. e
0S1i12;7 9.9 173,46 28 9,0 123.4 25, 0. Os 1047 118,73 25, 934 <6, 13,1 115.1 30, 262, ~5, 16.8 113.3 40e 476 1Se
0511182 10,2 122.> 2% 10,2 122.%1 25, 6, Sa 1led 117.3 25, 134e <R, 13K ll4es 35, 320, ~5. 1he7 113,10 45. 831 20,
0512002 10,4 121,64 P& 10,5 121.3 25, 9, Oy 1247 117,727 30, 129, Ne 14,5 1l%ed &0, 333, 0s 17.5 116,464 S50. 4qls 25.
0512062 10,5 120.6 30 10,5 12041 25, 29, =5, 12.% 11h.a 35, I75. Be V8.6 114.5 45, 375, 10. 14.5 116,4 S50s 430. 25
0212122 10.9 119.9 30 10,7 1197 25, 48, =5. 12.0 115,435, 245. e 16,3 11443 45, 428, 20. 19.0 116.6 50, 459, 25,
05121BZ 11.7 119.5 3n 11,8 118.0 Jo, 3s. 0, 15.n 117,0 a0, 193, Ne  TR.S 11846 504 299, 25, 20.6 122.5 50s >80. 25.
0513002 12.2 119.6 3n 12,5 118.7 30, &5, 0, 15.7 17,7 40, l&7. f. 18,3 119.1 59, 277, 25. 21.0 123.2 50, 255, 25,

0513062 12,5 119.4 3n 12,6 118.7 30, 41, 0. 14,7 117.9 40, love Re 17,1 118e¢1 5ge 311, 25, 20.0 1¥L.4 50 A51s 25,
0513127 13.9 119.% 3% 13,) 119.7 35, 24, 0. 15.7 119.% 40, 134¢ 18, 14,5 1207 30, 238, 25. 21.1 1724.6 40. 755, 15,
0513187 13,4 119.0 4n 33,7 119.2 35, 39, =5, )6en 110.7 40, l58e 18. 18,6 121.3 45, P4}, 20, 21,5 l@5.1 35. 32%. 10.
0518002 13,7 120.2 &n }3.7 120.> 40, 0. 0, 15.4 127,68 235, b60. fe 17,72 124¢2 40. 119, 15, 109.B 128.0 45« 313s  20.
0514062 14,0 120.8 35 16,0 120.4 35, 12, 0. 15.5 127,88 30, 29 Se 17,7 12547 85, 171, 20, n.0 Oe <0 0.
0514127 1444 121.4 PS5 14,2 )120.0 25, 3}, 0, 15.5 1272,R 30,  8be Re 17.6 125¢5 49. 244, 15, 0.0 Oe a0 0e
0516182 14,7 122.0 25 14,5 1215 25, 31. 0. 16.n 12,8 3D, 95. a, 18,3 1265 40. 307, 15, n.0 0e 0. 0.
0512007 15,1 122.4 25 15,2 122.7 25, fe Ve 16.R 124,7 30, 104. Se IR, 12745 35, 385, 1lo. N0 O0s -0 0.
0515067 15,6 123.3 25 15,4 1237 25, 13, 0, 17.) 128,1 30, 170s =, 0.0 0.0 0. -0, 0, N.0 De <0e 0o
0515127 16,2 126,1 25 16,7 124en 25, 6o 0, -18.4 12A,7 30, l6i. L ¢ 0.0 0. -0, 0. n.0 De 0. 0.

oo omooooae
cooovoODOCe
o

-

PO

n.
0513187 17,0 125.1 25 16,7 124e8 25, 25, 0, 18 127.9 30, 225« G&. 0.0 0.0 0. -0, 0, n.0 0. 0.
8216002 17.8 126.2 25 17,6 125.0 25, 21, 0. 0.6 0,0 0, =0s A, 0.0 0.0 04 -0, 0. 0.0 0 <0, 0,
0516067 1848 127.5 25 0,0  0en 0, =0, 0. 0.0 0.0 0, =Ue¢ N. 0.0 00 Qe =0, 0, 0.0 O «0¢ 0.
0516122 20,v 1729.n 2s 0.0  Den 0, =-p, 0, 0. fan 0. =~Ue ne .0 Ge0 e =0, 0. 0.0 O¢ 0s 0.
0516187 21,2 13l.0 25 0.0 0e0 0., =0. g, (Y] n.n e =Us ne n,o 0.0 0. =0, 0, 0.0 O <0s O
0517007 22,2 133.6 25 0,0 040 U, 0, 0, Oun 0.0 0y =Us  nu N.d 00 0e =~0. 0@, 0.0 0e 0. 0.
AI'L FIRECASTS
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AVG INTENSITY MAGNTTUOF ERRUR 2. 4o 13, 16,
AVG INTENSIFY BIAS -2. 3. 19, 13,
NUMBER nF FORECASTR 24 23 20 1s
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Wr ST Toark JaHA ] NG 26 HONH.FORECANI 4d HMDI1d FARFZAST 12 4OUR FnRpCAST

TWRS [ L LY LR EREL]
w/Jasda PISIT ) el PASTT “lHSY DST wmYINY PASYT wiyy usl apmn ensIT J1ND NST RIAND POt WwIND pST wiND
SHiU/ 19,1 V¥R, 7 20 [ H Deh G, =0a 8 Qat Hatt 0, =Us I n.0 Os0 De =U. 0. 0.0 0.0 D <0, 0.
217067 IH.m 1t6. 0 s [ e 0., =n. 0. Oun .0 0, =us« LN 0.0 Gy Ve «U, 0. 6.0 0.0 Os  fa 0.
217127 1B,6 114,64 20 [N [l 0, -0, [T Vet 0o 0, =Ue [0 N0 Gs0 Ue =0, 0. fa@Q Q.0 Qa0 0.
914487 Ypo.e 114,27 0 0,0 Dan D, ~b. 0, [UND [y 0. =Us [ N0 0s0 Ge =0, [ 0.0 0.0 Os =0 0.
213007 178 Jl4.n P Den Oen v, -d. ' [ [T 0, =Ua Na N,y 0a0 0. =0. [N n.0 0.0 De 0. 0,
213007 1743 113,44 & 0.0 Den b, -0, 0. [0 BN 0, =Us Na N0 0w Qe 0. 0. 0.0 0.0 0s «0. Oa
218127 1o 1 Y13.7 £ 0.0 fan b, =0, J. 0.t Nt 0. =Us [ 0.0 0«0 0. =0, 0. 0.0 0.0 0 =04 04
218187 1b.¢ 113.6 26 u.n Nel v, =g, 0. 0.0 ngn 0, =V fia 0,0 0.0 de =0, Q. 0,0 0.0 0s =0 0.
319007 19.s 112.0 1% gon hen 0, =0. V. [y (L)) 0, =vUe N n.o 0.0 Gs =0, 0. n.0 0.0 [ 0.
313067 1345 1172.5 1w Q.0 Net U, =f0. V. 0.0 0.0 Ga ~Ve N N0 0.0 Q0. =0, 0. na0 0.0 Gs o0 [
219127 1343 112.2 18 0.0 Ben u, =-n, i, 0.0 .o 0, =Ue ne Nt 00 0. -0, 0. na0 0.0 0. 0. 0.
213187 15,1 1110 1% [Ny gen U, =0, U, n.n a0 0. =Us fa n.n Da0 0. =0, 0. Ns0 0.0 0. 0. 0«
220007 15,u0 111,64 ¢8 [ Gaf U, =0, n, 0en n.h D, =V N, N0 00 0. =~0. 0. 0.0 0.0 O =0a Ne
nuub/ lo.7 112.2 #é0 0.0 Dot 4, =0, 0, Oen R 0, <~ve e 0.0 0e0 Qs =0, 0. LiPY] 0.0 Oa =0« 0o
b2uie7 1645 112.a o0 0.0 Qen U, -0. ' Qa0 a,n 0. =Ve ne L) 0+0 De ~D. O ned 0.0 Be =0s (LI
S2uL87  17.6 V13,2 /2n 0.0 e U, =0, 0. G0 Aan 0. =ue L N, 00 Oe =D, 0. 0.0 0.0 0. -0. Da
S21007 1Heb 113.2 ¢n 0.9 Oan O, =0. 0. 0.n n,n 0. =~Us f, n.n [LRY] 0s =0. 0. 00 0.8 De 0. De
5210674 19,3 1l4,a  2n 0.0 Dab O, =0. V. 0.0 0,0 G, =Us N n.n 0.0 0s =0, 0. n.0 0,0 0e -0. e
921127 20.1 115.6 20 o.n e v, =D, 0. 0.0 a0 6, =uUs ne 0.0 0.0 e =0, 0. n.o 0.0 0. <D ne
021187 20,9 1l6.4 20 v,n Hen 0, -=h, [N 0.0 0.0 0, =Us N [t Cetlt ve =0, 0. fal 0.0 0s <D ne
522007 21,6 117.7 2n 0.0 Oeh U, eb. 0, Qen n.n 0, =Us n. N0 0.0 Ve =0, 0. n.0 0.0 Ue 0. e
92¢U67 2146 119.0 &0 G.n Den U, =N, 0. G.n 0.8 0. =~Ue 0. 0,0 0e0 0. =0, [ Y na.0 .o 0s D [
822122 21.7 120.6 26 0.0 0en U, =0, O, 0.0 0.0 0, =ve 0. 0.0 0.0 0. =0, 0, 0.0 0.0 0. -0. 0.
52218/, 21,8 1722.3 2R G.0 Dot u, -n, 0, [ wah 0. =V L (Y 00 Ge =0, 0. n.0 0.0 0e 0. 0.
523u0s 22,1 124,33 25 0.0 Ot U, «0, U, 0en 0,0 0, =U. ne N0 Qe Ge =0, 0, a0 0.0 0 0. ta
1523067 22,5 126,3  3n 22,3 126.2 30, 5. 0. 25.7 139,31 25, 72e n, 0,0 0.0 0. =0, 0. 0.0 0.0 0. 0. 0
523127 22.8 128.s 30 22,5 128.% 30, 113, 0, P5.6 137.% 25, l8le 0. 0,0 0l Js =0, ('] 0,0 0.0 0 =0 [
D318 23,0 130.9 30 23,3 130.7 30, 21. G, Pber 133,94 25, 22ie ne 0,0 0ed 0. =0, 0. 0.0 0.0 0. 0. n.
1524002 24,9 132,09 26 24,6 133.0 30, 19, S. Q.0 nen 0. =~y n. [%)] 0.0 Vs -0, Oe LY 0.0 0: <04 O
524067 26,6 13,4 25 25,5 134.4 25, 6. ¢, 0en nen 0. =ve Ne L) 0«0 0 =0, 0. Ned 0.0 0s 0. L
1528127 2842 136.2 25 28,1 136a) 25, 3, U. 0.0 n.n 0. =t "o net 040 Os =D, 0. n.0 0.0 0s 0. 0.
524182 29,4 138.n 2% 0.0 0 U, =0. 0. Oan nan 0. =ve ne n.n 0.0 Oe =0, 0. ned 0.0 Gs «0. Ne

.
'L EAQELASTS
WHNG 24=4R aB-H3 T2-d4R

WG FURFCAST POSIT FHRRAH 12. 158. De 0,
WOe RIGaT ANGLF Exank 12. 150, 9. o,
WG INTENSITY MAGNTTUDE ERROR 1. 0. 0. LN
WG INT#NSITY BTAS 1. 0. Ne LR}
HUMIER nf FDORECASTS [ 3 v 9

1

TYPHOON ELLIS
REST TRACK WwARNING 24 HWNUR FORECAS! 48 HDyR FnRECAST 72 WOUR FoORFCART

ERRORS ERRONS £RINIAS
MO/Da/HR  POSIT wiND POSYTY wIN3  DST WIN) PASTT winp  DST #ymp POSIT WwIND DNST #IND POSTY WIND nST WIND
0629007 11.7 135.4 20 0.0 00 O, =0, 0. 0uh 0,0 0, =Us 0, 00 0.0 Os =0, 0., 0.0 0.0 0u 0. O«
0629067 12.2 135.n 20 0,0 00 0, =D, 0, 0.0 0,0 0, =0s N, 0,0 0.0 0. -0, 0. 0.0 0.0 0. 0. 0.
0629127 12.6 134.5 20 0,0 [ TL] 0, -o. 0, 0.0 0.0 0, =V Ne n.0 0.0 0. =0, 0. 0.0 0.0 0. 0. 0.
0629187 12.9 134,72 2% 0.0 Den 0, =0, 0. Oen n.n 0. =Us Ne 0.0 00 Oe =0, 0. 0.0 0.0 Os =0e Do
0630007 13.2 133.8 2% 0.0 0en 0, -0, 0, Den 0.0 0, =ve 0y 0,0 0.0 0. =0, 0., 80 0,0 0o 0. 0.
0630062 13.4 133.5 30 0.0 0en O, =0, O, QO.n 0.0 D, =Ue A. N0 0.0 0. =0, O, 0.0 0.0 Do 0. 0.
0630127 13.5 133.n 3n 0,0 0ef 0, =p, 0, 0un 0.0 0, =0e Ao N0 0.0  0s =0, 0. 00 0.0 0. 0. O,
0630182 1346 132.6 3n 0,0 0N 0, =0. 0, 0.0 n.n 0, <=U. n. 0.0 0.0 0. =0, 0. n.0 0.0 0. -0. 0.
0701002 13,7 131.0 35 13,6 132.n 35, 193, 0. 18.5 120,R 45, bBe ®in, 1A.2 127.8 50, 138, =35, 1#.5 125.2 60, 223, 5.
0701067 13,7 131.3 en 13,64 131es &0, 193, 0. 1.6 129.0 45, b6Y¥e *1&, 14,2 12645 50, 137, =30, 18,4 176.2 60. 235, e
0701127 13.8 130.5 6n 13.8 130.0 0. 23, 0, 15.0 12R.7 50, L04s ®18, 16,5 12644 55, 198, =25, 1A.7 124.0 60, 268, 0.
0701187 13.9 129.5 50 13.8 129.3 50, 13, 0, 16,6 1254 60, 72. ®15. 15,6 121e6 65, 173, =5, 16,8 117.8 50, 197, =10,
0702002 14,1 128.7 55 14,1 128.s 55, 6. 0, 16.k 125,3 65, 9l. ®2n, 15,6 1218 65, 205, 0, 16.8 11B,0 S0+ 275. <5
0702067 14,4 127.8 6n 14,2 1276 55, 17, =5, 14.0 123,8 65, lio. *18, 15,3 120.1 &5, 191, «15, 17.0 116.2 55. 205. 0.
0702)2Z 15.0 126.0 6% 1&,9 126.9 35, 6. =10, 1642 127,72 65, llle ®18. 17,0 117.9 50, 1RS, =10, 1R.5 115.0 S5. 130. 0.
0702187 15.5 125.0 76 13.4 125.8 65, 8, =10, 1648 121,86 50, 127« ®2a, 17,3 117.3 55, 171, =5, 18,5 113.8 60, 103. 10,
0703002 16,1 175.0 HS 16,0 124.9 85, 8, U, VTe® 320,88 75, TTe 10, 10,6 117.2 90, 62, 35, 21.5 1135 B5¢ 111. 40
0703067 16,8 124.7 Hn 16,6 124e0 90, 17. 10, 18,5 120,1 80, 60s 20. 20,4 116:4 85, K7, 30, 27.3 112.8 75, 150. S0«
070312Z 17,8 123,72 #0 17,5 123.4 85, s, 5. 20,1 120,72 75, 4be 1S8. 21,9 116.5 75, 188, 20. 0.0 0.0 O, 0. 0.
0703187 18,6 122.4 7Tn 18,6 122.7 70, 13, 0, ?2.7 118,37 HD, 127¢ 2n. 2a.) 114.2 65, 1939, 15, 0.0 0.0 0. 0. De
0704007 19,0 171.2 68 19,0 121.3 60, 0. =5. 20.6 118,6 60, 2le &, P1.T 11246 50. 61}, Se 0.0 0.0 De <0 Ne
0704067 19.5 120.2 6n 13,4 1200 60, 13, 0, 20.5 115.6 55, 2be ne 72,1 1117 &0. A9, 15, n.0 0.0 De =0 e
DTUe122 19,8 119.a 5»n 13,7 119.n 60, 23, 0, 21.n 114,83 45, &% %ln, n.0 0.0 O =0, 0. n.0 0,0 0. 0. De
0704187 20,1 117.0 &0 20,1 117.9 60, 0. 0, 2l.6 113,7 40, 5le ®ln. n.o 0e0 De =0, 0. .0 0.0 De 0. Qe
0705007 20,2 116,31 55 20,3 116.2 60, 8. S, 21«8 111, 50, 1B Re n.o Gl 0 =0, [ n.0 0.0 Oe =~0e 0.
0705062 20,3 115.2 55 20.2 114.8 60, 23, 5. 21.5 109,7 40, 37. 1R, n.0 00 Ge =0, 0. n.0 0.0 Gs 0. 0.
0705127 20.5 114.1 55 20.5 114s? 60, 6, 5., 0.0 0,0 0, =0« n, 0,0 0.0 O 0. 0, 00 0.0 0. 0. O,
0705182 21.0 112.9 S0 20.8 113.1 50, 16. 0, 0,0 0.0 0, =ts 0. 6,0 0e0 0, ~0, 0. 0.0 0.0 G 0. 0.
0706002 21.6 111.5 5 26,1 111eh 35, 269, =10, 0,4 0,6 0, =0. 6. 06,0 00 0G. =0, 0, 0,0 0.0 0. 0. 0.
0706067 22.0 1)10.1 25 21,7 110.? 25, 19, 0, 0.0 0,0 0, =0e Na 0.0 0.0 0o =0, 0. N0 0.0 O« «0e 0.

'L FIRECASTS

WHNG 26=4R 4B-n% 73-4R
AVG FORFCAST PNSIT FRRNR 25, 71. 145, 185,
AVG RIG41 ANGLE ERanm 21. 57. 103, 113,
AVG INTFNSITY HaAGNTTUDF ERRDR 3. 13. 18, 12,
AVG INTFNSITY RIAS -0. ~3. -0, A,
NUMSER nf FORECASTS 22 18 14 14
13 13 10
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TROPICAL STORM FAYE

HFST TRArK WARVING 26 HOHR FORECAS! 48 HOud FReECasT 12 43i% FaurCcasy

ZRRAIS ERRIAS EFEEL
MO/0a/He POSIT winn PASTT +INY  DST wiN) PasTT wivny  O>T agan ensiIT WwiNu  NST dIND [ 1N R 4 WIND ST wiwp
0628187 2,8 155, 1w 0.0 0o G, =-o0. [O% 0.0 a.n 0. =0 fe 0,0 0.0 0 -0U. 0. a0 0.0 De  afy 0.
06230027 de3d 154,85 15 0.0 Qen G, =0, 0. L IND a0 0. =us n, n,n 0.0 0. =0, 0. 0.0 0.0 Ge w0 e
0629067 2.6 153,09 1s 0.0 0en ¢, -o, 0. 0.0 N 0. =~u. n, n.n 0.0 de =0, 0. 0.0 ¢.u O -t n.
0629127 249 153,85 18 0.0 Gan a, -n, 0. 00 6,0 0., =Ue ne n,u [\ Us =0, 0, n.0 0.0 Gs -l n,
0623187 3.2 183.2 18 0,0 Ben U, =n. C. 0.0 0.0 0. =uUe n, n.n Ge0 Os =0, 0. 0.0 v,y 0, -n, n,
0630007 3.5 152.4 1s 0.n Oan U, =0. 9, 0.n 0.0 0. =-ue ' non 0.0 Ge =0, G. tev 0.0 Ue ale n.
0630067 3.9 152,58 2n 0,0 Qe 0, =0, [N Q.n 0n 0. <Ue n, oL 0s00 Ge =0. n, N0 () O 0. n,
0630127 4.4 151.a 2nr 0.0 Nen 0, =0. 0, 0.0 a.0 6. -vu. ne n.u [1RY] s -0, 0, n,o 0.0 Us an, e
0630187 4.9 181,72 2n 0.0 et 0. -n. 0, 0.0 0.0 0. ~Us n. n.n Vep 0. =0. 0. a0 .0 Ue -0 0,
0701007 5.3 150.4 2n 0.0 0en U, =~0. 0, 0.0 nae 0. =ue n. n.o 0«0 e <0, 0, [[PY] V.0 0¢ -Ne ne
0701067 5.7 150,0 25 0.0 Dt 0, =0, e, o0 n.n G, =-U. Na 0. 040 Ve =0, 0. 0,0 u.o e Qe 0.
0701127 6.0 1849.2 25 0.0 0.0 6. =0. 0. 0uh 0.0 0, ~=Us A, 0uh BeD  Gu =0, 0. D.D 0.0 Ve oD. 0.
0701187 6,2 147.9 728 6,8 149.7 25, RS, 0. BeR 18h.k8 35, léu. ®a 10,7 14269 233, 130, 1S. 17,2 149.2 634 177. 39
0702002 beb 166.4 25 6,5 145.r 30, 36, S. Te? 141,06 40, 139, }n. 2.2 137+5 odue )RS, 10, Gal 1433 60« 164 130,
uTv2u62 73 165,58 2% 7.¢r 145.1  3u. 3p, Se 7.2 181,72 40, 11e. L a,4 136.8 3y, Iup, 1S, Qa4 132,05 60 P03, 35,
07021287 B,0 164.9 25 7.6 144eR 30, 25, 5, 9.4 141.0 40, 3us S, 10.K 13668  3g. AO. 15, 1203 1392.5 604 148, 3%
070218z 8.6 146,1 3n B.2 143.8 30, 3p. O 10en 139.8 40, 359 fe 11,2 1353 236, 90, 20, 13.0 £+41.3 60. 132, 35
070300Z 9.9 143,72 3n 9.1 163.7 35, a8, S. 1.y 139,750, 4Be  ja. 1207 135.0 60. 137, 30. laal Esh.4 {0e 147e 46
0T03067 9.4 142,72 35 9.8 162.3 40, 25, 2. 1242 133,46 60, 100s 25, 1h.e 13402 7o, 211, 50. 1h.0 Lt0.0 B0 217s 5%
0703122 9.7 181,s 35 J.R 161e7 45, 13, iU, 12,7 137.% 63, l0ue 30, 18,1 13345 75, 213, 500 1746 1F9,.1 BOs 2076 349
0703182 1040 140,8 &0 10,2 139.4 50, 72, 18. 1241 13a,7 70, love 4n, 15,5 130.7 5. PR3, S0, 17.7 1#5,3 BOs 230, g0,
0704002 1043 139.8 40 10,2 160e7 506, 13, 10. tlee 137,85 70, L32e 4n. 124 13641 To. ?5. 50. 1441 140,3 B80¢ a7. &N,
0704062 1045 139,0 35 10,8 13de” 45, 21, 10, 13.2 {3a.% 65, 13¢e 4n, 15,7 1310 Tn. 182, Sp. ned 0.9 De 0. 0a
0704122 1046 137,84 35 11,0 137,82 30, 24, 15, 12.7 133.7 65, 9bs 4n. V&,h 129.8 T3, 1725, S0, (%] 0.0 Ve =i 0a
070438Z 10.4 136.8 30 10,9 136.7 35, 30, 25, 12.3 137,72 65, léle 4n. Ya.} 1277 T3, Pip. 55. 0.0 0.0 De =D e
0705007 10,4 135.4 30 10,0 135.3 55, 33, 25, 1044 130,865, 23d. 4n.a 12,4 126e6 Ta, 320, 55. 0.0 0.0 0. -0, e
0705067 11,1 135.5 25 10,2 134eh 50, 75. 25, 10.9 130.5 93, 226+ 3n, n.0 0.0 0. -0, 0. a0 0.0 0. 0. .
0705127 11.9 135,71 25 31,1} 135.3 35, 43, 10, 11.58 133.9 25, 250 ne 0.8 0s0 0 <0, 0, 0,0 0.0 Vs -0. N
0705182 12.6 13%.6 25 11,5 135.n 35, 7n. 10, 12.8 132.9 25, 235, b, n.0 0.0 0 -0, 0. 0,0 0.0 e 0. ne
0706002 13,3 133.8 25 13,2 133.8 25, S 0, Beh 0.0 D, =Us 0. 0.0 00 0. =0, 0. Ne0 0.0 0o 0. 0.
070606Z 13,8 133.a 25 13,9 132.7 25, 18, 0, 0.0 0,0 0, =ts f. 0.0  0e¢  ya =0, 0., 0,0 0.0 0. 0. O
D706127 15,2 131,90 25 14,5 13ced 25, 42, 0. 0« 0,0 0, =us N 0.0 0.0 0. =0, 0. fe0 0.0 Os <0. 0.
0706187 1641 130.7 20 0.0 0.n Ue  =n, 0. 0.0 0.0 0., =uUs e L] 00 Vs =0, 0. n.o .o G 0. e
0707002 1740 129.6 20 0.0 0o U, =p, 0. 0u0 N0 0, =ue ne 0.6  Ded 0o “0, 0, Ne0 0.0 Do uDs 0.

AL £IRECASTS
WRNG 24~4R 4BaHR T3~4R

AVG FORFCAST POSIT FRRAR s, 138, 167, len,
AVG RIGHT ANGLE E3anr ?1l. 86, 93, au,
AVG INTENSITY MAGNITUDF ERR02 9. 21. 37. &5,
AVG INTENSITY RIAS 9. 21, 37, &5,
NUMBER nF FORECASTS 2n 17 14 11

5 a9 10

TROPICAL DEPRESSION 08
BEST TRACK WARNTNG 24 HNIK FORECAST 48 HOu FARFCAST 72 YIUR FareCAST

ZRRNIS ERRURS FRINS
MD/Da/He POSIT WwIND PISTT WINY DST wIN) PnSTT wiyy DSt #an ensSIT wIND DST <IND POSIT WIND ST WiND
0723062 19.5 la0.r 20 0,0 D0 [ 0, [ Y] 0.0 .06, =Ue ne n.u Ot Ue =0, G. n.0 0.0 0 0. 0.
07231272 2043 139.0 20 0.0 0en 0, =g, e, Gon n.n 0. =~Ue n, n.o 0e0 0. =0, n, .0 [ N] Us w0 0
072318z 21,2 137.5 2o 0.0 0sh [ Y 0. 0.0 n.n 0, =use ne L) 040 0. =0, 0. n.0 0,0 O <04 0.
0726002 22,0 135.8 20 0.0 0at 0, ~-0, 0. (] [N} 0., =Ue LN (Y] 0e0 0s =0, 0. 0,0 0.0 Os <0a 0.
0720067 22,7 134.4 20 26,3 133.& 20, 105, U, 28.n 124.7 20, 183e 0. 29.0 119.0 15, 396, <=5, .0 0.0 O0s 0. 0.
0724127 23.% 133.p 20 23,3 1330 20, [ 0, 25.n 127.7 £0. 90 L 0.0 0e0 Ue =0, 0. n.D 0.0 0e -0, 0.
0724182 24.0 131,65 20 23,9 131.R 20, 17. 0, P6.n 127.0 20, 203« &, 0.0 0e0 0 -D. 0. 0s0 0.0 0o -0, 0.
0725002 25,0 130.7 2a 2646 130.A 20, 42, 0, P65 125,9 15, 299« <R, N.0  0e0 O, -0, 0. 0.0 0.0 0. aG. 0.
072306Z 2640 128.8 ¢n 25.5 129.5 2u, 45, 0. ] L] 0. =Ue Na 0.0 00 0 -0, 0, n.0 [ ] 0. 0. Ne
0723127 27,4 127.4 1S 0.0 Den 0, -0, 0, 0.0 0.0 0, =« n, n,0 0.0 0. =0, o, n.0 [ 0e 0. ne
0725187 29.4 127.0 18 0.0 0. 0, «0, O, Q.0 0,0 0, =0s 0, 0.0 0.0 0s =0. 0. 0.0 0,0 0. 0. D
0726007 31.5 126.3 20 0.0  0en 0, wp, 0. 0.6 0.0 0, =Us N, 0.0  0e0 0. =0, 0. 0,0 0.0 0. 0. A
0726067 33,3 124.9 20 0.0 Ot 0. =D, 0, Oen 0,0 0, =U. e 0.0 0.0 0e =0, 0. n.0 0,0 Ds <D e

a'L FARECASTS

WRNG 4=4R  4B-H T>-4R
AVG FORFCAST PASIT FR%NR 43, 1895, 39%, 0,
AVG RIGYT ANBLE E3nnk 20, 70, 39s, 0,
AVG INTFWSITY mMaGNTTULF ERRDI a. 4, 3. n.
AYG INTENSITY ATAS 0. 1. =3 n,
NUMJER nF FORECASTS 5 L3 1 1
! 0
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SUPER TYPHOON HOPE

HFST TrurK wARYTNG 24 MMM FORECASI 48 n0nt FARFCAST #2 HIUR FneeCast
TRRORS EHRJAS Fr3IN2S
10/0n/Ha  POSIT wlyn PASTT wINY  DST WIND Pns(T wing  0ST #1mn ensiy wIND DST &IND ROSTt WIND  AST wrND
726067 10.2 1la7,n 7n u.n 0en U, -0, v, Gan n.o 0. ~=us Ne n.e o Qe Ue =U, G. n.0 a.0 0. <0, L
735121 10.3 148.9 20 0.0 [ 0, =0, U, G.n .0 0, <=Ue N, n & Gel Ge ~U. n, n.g 0.0 O  <0s 0,
724187 10,3 146.> 20 0,0 Oet ¢, =0. [ [ (O] 0, =V« ne ) Q.0 0. =0, G. 0.0 0.0 Oo  =0a G
(725007 10.4 145,85 20 0.0 Gen U, =0. 0, [ 394 [} 0¢ =Ue na N [<XXY] G =0, a, el 0.0 Oa  =Qo fe
722067 10,7 las,.m 2% 0.0 Qe 0, =0. 0. G0 n.n D =Ve ne n.G 00 Qe =0, 0. L] V.0 O 0. (1PN
723127 10,9 144.0 25 11,0 l4set b, £ O, 12.% 16nak 3D, 4de 1nas 13,8 13740 3o, 1R7, 15, 15.1 133.2 45 247, 10.
725187 11.1 143.3 25 11l.1 t43en 25, 18, 0. 1242 13M,H 40, S8e 14 13,4 13404 35. 266, 10, 15,0 30,3 43+ 3ale 10,
726007 1le2 102.a 20 11,1 162.7 <20, 13, 0, 122 139,13 Jp. 92¢ 16 13,A 134e8 35. 229, S. 14,8 139,46 43 325, Se
(726067 1145 14l.a 2r 11,4 141.5 20, N O, 12.7 137,48 30, 17ie 1Se V3.5 13304 33, 295, 0. 1ha2 149.2 43. 3. =5
726122 118 140.7 ¢0 11,8 140.r 20, 6 C. 13.n 137.n 30, 192¢ 1n. 14,1 1327 35. 304, Os 1547 128,35 40. 185, =2he
726182 12,3 139.2 15 12,0 139.7 20, 193, S, 13.+ 135,7 30, 19v. €e 16,9 131e4 35. 305, 0, 1%.7 177.0 45. 417. =25.
1727002 13,2 140,212 15 12,7 139.7 20, 46, 5, j&e4 135,68 23, L72e =&4 14,0 13leé4 30 ?S0. =10. 17.8 127,35 35. 47, -alls
727062 14,2 V80,3 15 13.7 140.7 20, 33, 5. 0.0 1,0 0, =Ue ne f,u 0.0 0. =0, D 0.0 0.0 0. 0. 0a
1727122 15,0 139.4 20 0.0 0en U, =0, 0, 0.0 1.0 0, =Us n. (] 0.0 0s =0, [ 0.0 0.¢ Gs =0 e
727187 15,4 138,86 25 0,0 0an 0, =0, 0. Gen 0,0 0. =uUs ne 0.0 0e0 0. =0, [N 0.0 0.0 0. 0. ne
T2300Z2 16,1 137.R 30 16.2 137.8 25, 6. =5, 1B.e 133,86 40, lbbe e 18,7 129+4 3pe 290, =25, 20,3 13,2 060s 287, -6l
1728067 16.8 137.5% 3% 17,5 138eR 25, B3, =10, 20.7 136,90 @0, 239« *1n, 23,1 133el 50, 353, =30, 26.9 1¢9.6 60s 349 =55«
1728122 17.2 136.0 35 18,2 137«2 25, 62, =10, 2lek 135.n 35, 3uds %3n. 26,0 I31¢3 45, 395, =40, 248 1/7,2 5b. 76, =75,
1728187 1741 136.2 35 19.0 136«4 25, 114, =10, 22.2 13,5 35, 334e "i3R, 2&.h 129¢8 42, 397, =45, 2h.3 1/3.3 55. 4n2s =75

1729002 1647 135,77 46 16,8 135.2 35, 29. =5, 17.5 132.2 50, Bde "2k, 18,9 1286 bue &5, =40. 194 12,3 65s 05, =65,
1T29067 16,6 135.4 S0 16,7 135« 40, 23. -10, 16,2 137, 50, 56« %30, 17,1 130e]l B0 IR3, =55, 1Reb 127.2 634 34le =50.
iT2912Z 16,5 134.8 66 16,6 134.9 65, ' 0. 1741 132.6 15, 39+ "ln. 19,3 129.3 d5, 192, 45, 20.3 1757 95. 32l. =25.
1729182 1647 138,72 In 16.9 1345 70, 11, Ue 1742 131,8 B0, BOs *Iln. IR.7 1287 8. a0, =45, 206 1451 93+ 390. ~20.
1730002 )6.8 133.6 T 16.3 133.6 IS, 8. D, 18.0 130,27 90, 58s %ln. 10,7 12649 100s 216, =30, 20.9 12,9 100. 384 =Se
3730067 1Te1 132.7 0 17en 1326 80, A, 0, 18.2 129,6 90. 121+ =25, 10,9 12643 100s 263, =25, 21.0 122.3 100« 4744 15a
1730127 1744 131.8 b5 17,2 132.n 30, 17. 5, 1841 129.3 110, 197+ w20, 10.H 125¢H 120 336, 0. 210 11,8 1154 S49. 45
1730182 18,0 13004 90 17,5 131.1 95, 41, 5, 19.n 128.0 140, 197« =2n, 20,7 124.9 120e 3R4, 5. P1.3 170.8 110e A25. Ahe
;731007 18,56 129.4 10n 18,5 129.% 100, A 0, 2048 12&,8 110, 9us "20. 22.0 12040 1U0e 200, =54 23.0 145.2 75 427¢ 40a
JTIN06Z  19.3 127.8 116 13.2 1280 105, 13, =10, 21e7 123.2 110, 104. *)r, 22,9 1179 Bu. 272, =5, 23.8 113,49 25 479+ <5

1731122 19.6 126,72 13n 19,7 126en 130, 13. 0. 2les 120,1Y 20, Us ne 24,0 115.7 3n. 7?33, -35. N0 0.0 O0s  «0» 0o
1731187 20,1 124.7 130 20.1 124+ 130, be 0, 220 118,64 120, 29s 6. 28,0 115.1 2, 333, =25, N0 0.0 e aDe 0.
1801002 2046 123.2 130 20,7 123.2 130, 6, O, 2246 117,72 90, SUs ®i5. 0,0 0e0 0. =0, 0. M0 0.0 D& <0. O
1801062 2048 121.4 125 20.R 1215 125, be 0, 2247 1160 75, ll6s win, 0.0 00 0 =0, 0. Ne0 0.0 Ue =D& 0.
1801127 21,5 120.1 120 21,4 120+0 120, 8, 0, 23.n 116.5 50, 155. =20, 6,0 0.0 0 =0, 0, 0.0 0.0 Us -D. 0.
J801187 21,7 118.2 115 21.9 11Bes 115, 16, 0. 23,6 113,84 235, 222. 25, n.o 00 0« =0, 0, 0.0 0.0 G, 0. Ne
1802002 22,2 116.4 1058 22.0 116.5 105, 13, 0, 22.6 11a,4 45, 183« 1n, 0.0 0.0 0s =0. 0. n.0 0.0 Oe -0e e
1802067 22,5 113.0 kS 22.4 1la.n 90, 8. 5, 23.1 10R.5 30, 10ds Ne a0 0.0 D =0, . 0.0 0.¢ Os 0. ne
1802122 22,7 111.7 70 22.6 112s1 T0. 23, 0, 0.0 0,0 0, =uve ne 0.0 040 0. =0, 0. 0,0 0.0 0. 0. 0.
)8V21BZ  22.6 109.a 50 22,7 110.1 60, 28, 10, 0.0 A0 0, =be 0. 0.0 0.0 0s =0, 0. N0 0.0 0. 0. 0.
J803002 22,2 107.5 35 22,5 10R.n 35, 33, o, 0.n  0.n D, =Ue ne 0,0 0s0 0. =0, 0. 0.0 0.0 0« 0. e
J803062 2147 195.4 30 0,0 0ef U, =0, O, 0.0 n.n 0, =Us A, DB 0.0 0. =0. 0. 0.0 0.0 0. 0. 0.
)80312Z 21,1 1n3.v 20 0,0 Ba0 ¢, =0. 0, Qen na.n De =Ue n, n.n 00 Oe <«0. 0. n.0 0.0 Os «0s [E2Y
)H0318Z  20.8 Inl.7 2o a.0 Nen U, =0. Q. 0.0 nan 0, =Ue ne 0.0 Qe0 [ 0. 0.0 0.0 Ca <0 Ve
1306002 20,7 lon.a 20 0.0 0.0 0, =0, 0. 0.8 0.0 0. =Us N N, 0s0  0s -0, 0. 00 0.0 0. 0. O
1809062 20,7 499.2 2o 0.0 0en 0, =0. 0. Q.0 n.n 0, ~Ue ne n.h .0 Ve =0, 0. 0.0 0.0 0s 0. 0.
1804127 20,7 97.0 15 0.0  Qen G, =0, 0, 0.0 0.0 0. =~Us ne n.o 00 e =D, [8 0.0 0.0 0s  «0. 0.
1808182 20,9 96.7 160 0.0 0en 0, =0, 0, O.n 0,0 0, =Us Ne 0. 0e0 0s -0, 0, N0 0,0 0u 0. 0.
1805002 21,2 95.4 1 0,0 0.0 O, =0, 0, 00 A0 0, =Us . N0 DeD D¢ =D, 0, M0 0.0 Ou 0. 0.
1805062 21.5 94,5 15 0.0 Qe 0, =0. 0. 0.0 0.0 0., =0 ne [LN] 00 0e =0, Do 0.0 0.0 0s 0. 0.
)8U3127 2147 93.5 15 0.0 0« 0. =0, 0. 0u0 0,0 0. =Ue N, 0,0 0eD 0o «D, Do NeD 0.0 De 0. 0.
1805182 22.2 92.7 260 0.0 O« 0, =D. 0. G0 0.0 0, =uo» fe nan Gs0 Ue =0, 0, n.o 0.0 De 0. Ne
J806002 22,3 B92.n 20 0.0 Den 0, =0. 0. Den 0.0 0. =V N 0.0 0e0 gs -0, 0. n.0 0.0 De 0. De
1806062 22.3 9Jl.s4 25 0.0 0e0 0. =0 0. Do N0 0, =0» e 6.0 Oe0 Ge =~0. 0. ne0 0.0 0. <0. L
1806127 22.2 90.a 25 0.0  0e0 0, =~p. 0D, 0.Pp 0.0 0, =Ue N, 0,0 0s0 0s =G, O, N0 0.0 Ve «D. B
1B061BZ 21,8 90.3 2% 0.0 0.0 0, =0. [N [ 0.0 0. =Us 0, 0.0 0«0 Ve =0, 0. nel 0.0 O0e 0. 0e
JBUT00Z 2147 29,7 26 0.0 0s0 O, ~p, O. DD D0 0, =Us n. N0 00 G -0, 0, 0.0 0.0 Os N. Do
1807062 21,7 @9.n 30 0,0 0.0 O, =0, 0. Oen 0,0 0, =Ue A, 06,0 CGe0 0. =0, 0, 0.0 0.0 0. SU. .
1807122 21,8 88.3 3% 0.0 00 0, -0, 0. 0.0 nL0 0., =Us Ne 0.0 0.0 0s =0, 0. 0.0 0.0 O 0. ne
1B371BZ 22.2 87.2 30 0.0 0en 0O, =D, ' 0e0 0,0 0, ~Ue Ae " 0,0 040 C.e =0, 0, 0.0 0.0 0+ 0. e
1808002 22,4 A6.6 25 0.0 0en 0, -0, 0. 0.n 0.0 D, =V 0. 0,0 0.0 0. ~0. a,. 0.0 0.0 0+ 0. e
1808067 22.5 85.5 25 0.0 0en D, =0. 0, Den A, D, =0s N, 0.0 0.0 0. =0, 0. 0.0 OG0 0. 0. P
JBUBL2Z 22.5 B4.k 20 0.0 0en D, =0. D, Ouf 8,0 D, ~0e 0. 0,0 0s0 O0a =0, O, 0.0 0.0 Us -0s 0o
a'L FIRECASTS
WHNG 26=4R 4Ben} T>2=4R

AVG FORFCAST PNSIT FRKRNR 23. 134, 269, 376,
a¥G RIGHT ANGLE E3anR 16. 75. 140, lru,
AVG INTFNSITY MAGNTTUDF ERRDR 3. 14, 22, a6,
AVG INTENSLTY 8TAS ~1. -9, -13, =16,
NUMBER 0F FDRECASTS 33 23 23 1

iz 4 3
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M0/ Vu/Ha

u72ste?
u72o167
0720002
072bu67
0720122
0726182
0727002
0727067
07271es
0721182
Btz2Buuz
0?2067
072d127
0128187
0729007
0727067
0729122

AVG FORFLAST PNSIT FRRNR
AVBLE E3Innn
AVG INTENSITY MAGVTITINF ERIU

AVG RIGHI

POSIT

tag.7
131l.%
130.4
129.7
128.7
127,58
126,72
125,12
124.2
122.nr
121.7
120,92
120.1
118.n
1317.4
116.0
14,7

AVG INTFNSETY BTAS
NUMIER nb FIRECASTS

REST fwafK

wIND

1w
n
4}
in
35
an
“i
46
an
b1
AN
L1}
we
Sn
Sn
45
ean

JAKNTNG
TRIDAS
«INY  DST WIN)
[ 0,
U, =0, u,
0, =-n. 0.
0, ~0. Q,
o, 45, =2,
du, 85, ~1l0,
35, b, =S,
40, ], =5,
4, 6. =10,
45, 17, =10,
50, 13, =10,
28, 23, =5.
3s. 5. (U9
35, 33. S,
1Y 8. a,
45, 11, [N
30, 30. 1o,
at'L EWRECASTS
26«4  68an3
179, 173,
90. 121,
1. 3.
1. 5e
3
Y 3

TROPICAL STORM GORDON

26 HOIW FORECAST

PASTT
0.0 n.0
0un 6.0
[l 0.0
(Y1) da0
lar 127.7

P2eR 126K
Pler 121409
21.7 12144
2147 119.7
2les Y1R4D
20,0 11lm.2
20.9 11R.%
24,4 tIR.7

0.0 nett
0.0 net
0en Nl
Den n.0

To=4R

449,

27R,
st
a0,

ErRronts
st efmp
-V, e
=Us ne
=Ue ne
~Ge n,
204e =G,
244e *]n,
43e w]R,
Sue *1n.
bY. =5,
7bs Ko
126 18,
13¢e 2%,
Z2lls &,
=Ue ne
=Use ne
=Ue N,
-Ue a,
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n.n 0.0
n,0 [ RY]
0,0 Deb
Pa,0 1292
Pe,f 12403
?3.0 118.5
Pl.4 1178
22,6 1158
00 Ot
.0 [ 2Y]
n.n Vel
n.h 0e0
n,n 00
0,0 0e0
0.0 0.0
0.0 00
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=0,
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=0.
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ned
neO
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a0
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08peln/
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v8udvez
[ETTEY¥-#4
[[LTVESY-¥3
oBu4vl?
0804067
[[CTES Y-
0BO4 18/
o80av07
0802067
LLIEYY-¥4
0BOD1H7
vBuBYIZ
vBLbLEZ
uBubleZ

AV FORFLAST POSIT FRen

AVG UGHT ANGLE Ezenw

PIsSIT

11417
le.3
12.8
L3.04
13.9
1a,2
14,5
14.9
15.3
16.0
16,7
1.7
13,6
19.1
19,2
13,5
2Dsb
21l.0

138,4
14,0
134,0
33,1
1321
1313
130.5
179,18
1291
178.5
128.n
127.6
126.5
125,04
1241
173.n
121.9
120.3

HEST Twarx

wlwn

(RN
ia
by
is
18
15
A
2c
20
2n
20
7o
25
25
en
4n
53
1=

AVG INTFNSITY MAGUITUDF ERR0?
AVG INTenSITy RTAS
NUMZER ofF FJRECASTS

40/0a/HR

0807127
0807182
0808007
0808067
0808127
0808187
0809007
0803067
0809327
0609182
0810002
08lV067
08101227
0810187
0811007
0Bl1l06Z
0811127
0811182
4812007
0812062
gB12122
0812187
0813007
0813067
0Bl3i2z
0813187
0814002
0814067
0814122
0814187
0815007
0815067
0812122
04815182
0816002
0816067
0816127
0816187
0817007
0817062
0811127
0817182
0818007
0818062

AVG FORFCAST POSIT FRROR
AV RIGHT ANGLE EIenR

AREST TRAMK
PISIT WINn
14,0 137,71 20
15,0 138.0 20
15.6 138.1 2%
1644 138.n 25
1648 137.5 2§
17,6 136,46 2?5
17,7 136.0 30
18.0 135.5 30
18,2 134,82 3n
1843 134,72 3n
18,4 133,37 3n
18.4 132.2 3n
18,3 131.1 3n
18,0 129.7 3n
17.2 128.s 3n
16,5 128.5 3%
16.3 129.n &0
17.5 12B.¢ &5
17.8 127.6 50
18,4 127.1 58
1B.7 1?6.0 55
19.2 126.r 60
20,0 126.7 65
2l.1 126.6 70
22.0 1?6.0 70
22.7 125.> 7n
23.5 125.a 78
24,0 126.R 75
24,6 124.5 8n
25.2 124.4 B8S
25,9 174.2 90
2649 124,17 90
27.5 123,717 90
2845 123.7 90
29,6 123.7 90
30,6 123.7 90
31,7 123.7 88
32.8 124.0 An
34,0 125.0 70
35.6 126.1 55
37,1 128.9 3n
39,5 131.4 25
$2.0 133.5 25
44,2 135,33 ¢5
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IEREEEREEEEEERE

[
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.

WNN DT WWIODIOOO

-
~
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bt
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Do P UTO NSO Y

NN
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.

23,2

NN A
[(MECE S Y
.

.
W N~

LY
e
.

27.5
28,3
29.5
31.1
3l.6
32.8
38,1
35.2
36.6
38.9
42,1
44,8

AVG INTFNSITY MAGNTTUOF ERRDR
AVG INTENSITY BIAS
NUM3ER nF FORECASTS

Den

Nen

N0

Gen
131.7
13047
1298
129.7
128.%
12hets
1254
1274
. 128.7
12544
12604
1234
1227
1208

WA
4
k]

ST
0eh
0D
Ne0
0«0

Oen
13640
13541
135.7
1350
133.5
1327
1314
13041
1287
127«R
1292
128+R
1282
1275
12645
125eR
126eR
126R
1266
125.7
12501
12440
124sR
12645
12404
12404
1239
1238
1237
1238
1237
1238
12449
1267
12Be4
1314
13467
1370

wWHN
>
)

JARVING
ECTREN
<ENY DST WINY
U, =0, U,
v, -n. U,
U, ~0. 2.
U, =-f, 0.
15, 24, u.
2u, 37, 3.
20, 47. 0,
eu, [ 0,
2o, 42, a,
2o, 121, U.
20, 143, 0.
25, L8 S
s, 9§, 0.
25, 30, o,
25, 23. 5.
g5, 13, 5.
en, 4, 5.
2, 13, 5,

A1 L FORECASTS

s S6=4R  48-M3
7. 184, 139.
0. 94, B3,
2. 9. 13,
2. 9. 18.
14 ta 6
Y &
WARNING
£RRORS

wINYT  DST WIND
0. =0. 0.
0, =0. O.
0, «p. O,
0, =0, 0.
0, «0. o,
0, -p. 0.
30, be 0.
30, 23. 0.
30, 23, O,
30, 43, 0.
25, 13. =5,
25, 37, -5,
3o, 29, 0.
30, 48, v,
30, 8. O,
30, 50. =-5.
35, 21. =5,
40, 33, =5,
55, 39, 5,
55, 3s, 0.
55, 26, 0.
S5, 61. =5,
65, 8., 0,
70, 11, ¢,
70, 33, 0,
70, 41. 0,
70. 13. =5,
75, 8., 0,
80, 16, O,
85, a8, O,
90, 13. 0.
90, 29, 0.
¥, 11. 0.
90, 13. 0.
95, 6. 5.
90, 30. 0.
90, 6o S,
B0, lo. 0,
T0. Be 0.
60, 34, 5.
30, 33, 0.
30, 36. 5.
25, 36. 0.
25, 81. 0,

AL FORECASTS

[]

6.
7.
2.
0.
38

24=-4R 4Ben?

163.
98,
11.

6.
34

1]

285,
203,
i8.
3.
30
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TROPICAL DEPRESSION 11

24 WK FORELASE 48 HONR FARELAST 72 HJUR FnQeCAaSsT

L LI FRINRS

PaSTT winn  Oal apsn onsSiT wIND DST <IND #0s1t Wwivd nST wIND
0.0 0,0 0, =is ne 0.0 0s0 0e =0, [N N0 0.0 0e 0. 0.
0en n,o g, =Ue« ne a0 Va0 Ge =0, 0. n.0 0.0 0, <0 [
Ot n, 0 0, =Ve LN 0.0 0e0 Us =0, Do n.0 0.0 0e N [
Do.n n.n 0. =Ue Ne 0,0 00 [ DS n.0 0.0 0. -0. 0.
1545 128,80 25, bb. Ga V7.9 123.7 lo. 20.4 118,86 50, 185. 5.
16,2 127.0 30, Bfe 1ne 18,4 122.7 10, 20,9 117,53 50. 186, 135
1647 120,72 35, lo3e 1%, 18,9 [22e> 25, 0.0 0.0 Gs 0. N,
1648 12A.0 30, 90e 1ln. 18,7 122.0 20, 0.0 [N1) Oe a0 e
18.5 127,46 30, 22le R, ?0.31 1ll8e4 25, fe0 0.0 Ge a0 n,
1R.n 122,72 25, 133, n, 20.7 1}8.0 20. a0 0.0 Ge 0 129
19,0 121,13 23, I58. S n.n 0.0 [ 0.0 0.0 0s <04 0o
0.k 128,7 30, Y4e 10, a,n 0«0 G. n.0 o.0 Ga 0. [LPY
2240 12Re" 3D, 285s 1E. a.n 0e0 0. n,0 0.0 B 0» 0.
P340 12143 30, 132 1R, a,n 0.0 0. 0.0 0.0 [ N Y e
0,.n n.n 0. =Us fe 0,0 0.0 0. 0,0 0.0 Os 0. G.
Oan NGt 0, =Us fa [ [ PY ) 0, N0 0.0 0s ~0a 0.
[ n.n 0, =U» n, [N ) 0.0 O h.0 0.0 0a <04 0.
[ ([ ] D, =ue N, 6.0 De0 L' n.0 0.0 O 0. 0.

72=4R
17,
129,
a5,
a5,
2
2
TYPHOOR IRVING
24 MR FOREUASS 48 HOHN FARFCAST #2 4IUR FNRFCAST
ERROAS FAR0IS
PASTT wiNn  OST 41wD PnsSIT WIND NnST #4IND POSIY WIND  nST WIND
[ n.o 0, =Us» 0, 6,0 Oed Qs =0, 0. a0 0.0 O «0e 0.
[ n.n 0, =Us ne n.0 Vel Ve =0, 0. n.0 0.0 O¢ «De 0.
0en 0.0 0, =Us 0, 0,0 0e0 Do <=0, 0, 0,0 0.0 De 0. 0.
[ n.n 0, =Ue n, 6.0 0ol 0s =0, 0. n.o 0.0 Do wDe O
[ )} 0.0 0. =Ue e 0.0 0.0 0e =0. 0. n.0 0.0 De 0. [
0.0 n,n 0, ~U. ne 0,0 0.0 0s =0, 0. n.0 0.0 0o 0. [P
19.6 137.8 35, 103e Sa 21.0 12942 635, 279, 15. 215 126.0 55+ 7395+ S
21.0 130,33 40, 188s 1n. 21,7 126.5 504 3Re, 15, 2P.0 118.5 60. G2B. Se

19.7 133.3 40, 150+ 1n. 21,3 129.5 50. 2h¢, 10, 21.8 1#3.5 60e 2464 Se
19.8 134,46 &0, 287+ 1n. 21,7 130.8B 55, 2R5, 22.3 125,0 60e ?1le Oe
19.4 130,46 35, lBde Se 2n.4 12648 0. lR2, 210 122.5 45, 242. =20
2041 129.6 35, 224 Ne 21,2 12640 0o 178, 272.2 LP1.3 45¢ 3nl. =25,
19.8 127,3 40, [98s 0, P1.) 123.4 45, 263, 21.8 18,8 50. 1399, =20.
194 125.7 40, L0Be =&, 21,0 12le4 45, 32i, 21.8 116,9 50s 462. =20.
1741 124,46 #5, lB7e -8R, 1R.6 1204 404 3RS, 19.8 115,5 50 §72¢ =25
17.2 123.7 45, 206s 10, 19,0 1194 &0. 423, 2n0.2 114,85 50. 613, =25.
18,7 126.4 &5, BBs ®1o, tA,H 12142 50, 361, =20. 19.7 116,7 55, S21. =25.
1940 124.9 50, 10be w]a, 19,0 1208 55. 330, ~IS. 19.7 116, 7 65. §37. «20.
18.7 125,58 65, 104 0. 10,1 12147 70 371, =S, 19.5 117,55 70¢ 535. =20e
19.n ' 168s <G. 19,1 1209 70. 3h%, =5, 19,8 116.7 T0e 6587 =20¢
194 213¢ R, 19.5 1196 70. 403, «l0. 189 115.5 75+ A#A3+ =15
19.R 127.6 65, 226s <=8, 20,0 1lBed 75 438, «l0, 19,2 115.5 80. 713, «10.
23.n 126.0 15, S8. Ne 27.6 1275 80. 193, =10, 29.9 131.0 80« 3I79. =10,
25¢n 12046 T5, 236e 0, PR,k 1285 Bys 243, «10, 3IN.5 132.9 80+ 473¢ =104
25,0 127.0 75, 156 <&, 29,5 129.0 B0. 303, =10, 31.7 132.9 80+ 6a7¢ =5
2Tk 12741 80, 203e <%, 731,0 131.2 85, 416, =5, 32.6 137.0 85 453, Se
27.R 125,464 80, 128« ®ln, 7N,8 127.2 B0. 273, -10. 35.0 130.6 70. 2g2. O
27.6 125,77 B85, 6be =G, 1.2 126e8 B0s 1A3, =10, 34.5 130.0 70e 176+ 15.
30,8 12K.7 100, 252¢ 1n. 1IN, 126.7 110. 162, 25. 3s.4 129.8 BS5« 167« 655«
2847 126,65 105, 5le 16+ 31,9 12642 110. 136, 30. 36.7 129,85 B0« 30le 55«
7845 12440 L00, bBe 1ne 1.6 12447 300, 164, 30. 34.6 127.5 Bd. Bpé, 55.
29:.7 124,72 95, Ble Re AP, 125¢1 0. 201, 35, 35.2 128.3 75. A26. S0.

30.6 127.6 95, 72+« 10, 37,4 125¢1 0. 270, 60. 0.0 0.0 0Os <0 O«
F1e6 123.8 95, TBe 16. 3.7 12640 60. 35, IS, 0.0 0.0 O =0e 0s
335 124,55 85, 39 158, 7.3 1277 6y. 397, 3S. 0.0 0.0 Oe wDe 0.
3647 125.6 HO, 6By 2R. 4n.é 1315 &5, 2R2. 20. 0.0 0.0 O0s 0. De
3641 124.5 B0, 219« 5na, 0.0 0e0 0e <0, 0. n.0 0.0 Ds  «De [
377 12h,0 75, 285« 50, N0 00 0s =D, 0. N.0 0.0 D¢ <D Ne
38.7 12R.A 50. 291. 2R, N0 0o 0 <=0 0. ned 0.0 O0e <0e Ne
3941 130,935, 362+ in. 0,0 0e0 0. =0, 0. N0 0.0 O o0s 0.
Oen 0.0 0., =Us 0. n.n Bed 0s =0, 0. ned 0.0 Ge =0e fe
Oel 0,0 0, =0s 6. 0.0 OGe0 0o <0, O, N0 0.0 0+ -0+ Do
Gen n.0 0. =Us 6. 0.0 0«0 0 =0, [ Y Ne0 0.0 O =0 Ne
e 040 0, =VUe NHa 0,0 00 Ue =0, O. N0 0.0 0o =0. 0o
T2~4R
441,
366,
LN
-1,
25
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SUPER TYPHOON JUDY

RFEST TRACK ARV ING 24 wnnk FOHRECAS? 48 HOnn ForelasT t2 «JdUR Foappast
ERRAS ENRUnS FRaANS
M0/0a/Ha  POSIT WIND POSTT “INY DST %IN) PASTT wiNp 051 41w ensIv wiND NST “1IND POSTE WINI  ASY wENn
0815127 10,5 151.n I8 0,0 0eh 0, =0, O, Oeh 0.0 0, =Us ne NV 0eD 0. =0, O, Ne0 0.0 Do <U. O,
0815187 11,3 ts6.3 18 0,0 Oett 0, =0, 0. Oen 0.0 6. =U. n. 0.0 0s0 V. =0, 0. n.0 0.0 0. 0. n.
0816007 1l.8 14%9,0 15 0,0 get 0, -p, 0. 0.0 0.0 0, <=Ue o, 0,0 0.0 u. =0, 0. ha0 0.0 8. w0. (08
0816062 12,3 147.4 15 0ot DN 0., =D v. 0.0 0.0 0. =Ue n, 0.0 0.0 0« -0, [ Da0 0.0 O -0« e
0816122 12.8 146,01 25 6.0 Gen 0, «p. 0. [ 0.0 0, =uUe n. n.0 0.0 0. =0, 0. 0.0 0.0 0 0. fha
0816187 13,3 144.7 35 13,5 144.5 39, 21, 5. 16.¢ 14n,3 b0, 109 )n. 26,8 136.8 Tg. 192, =20, 26,1 132.9 B3, 230. -sl,
0817002 13,8 143.6 35 13,2 143e7 80, 13, &5, 16,5 13%.3 B0, bée B, 19,4 134.5 70, 99, =40, PP.9 13l.6 B3. 1484, =45,
0BlT062 14,2 142.,7 35 14,7 162.7 40, 12z, 5. 16,7 137,13 b0, Sce wlR. Vk.k 13340 Ty, 121, =45, 20,8 I29.p 85, P48, -50.

0B17127 14,5 lal,1 &n 14,56 140/ &5, 3p, S. 16e7 135,a b5, 1lle w)&, 18,8 13049 754 721, =45, 21.1 147.0 B85. 375, =5¢.
OBL7EBZ 15,0 1a0.0 S0 5.0 139e6 50, 35, 0, 174) 136,59 b3, 112. ®25, 18,3 13040 ¥5. 257, »50, 21.3 176,64 H3. 2. =ab.
081BU0Z 15,7 139.n 55 13,4 138.9 55, 13, 0. 17e3 134,37 73, 101« #3R, 16,3 1301 83, PIF, «45, 21,6 126.7 90. 2r6. ~30.
Q818067 16.4 138,72 76 16,0 137« bU, &2, <15, 1841 133,10 75, 125. w4n. 20,0 129¢0 85. 248, «B0, 22.5 175,7 90. 2r7. =20.
0818122 17,1 137.3 8a 16,8 1373 70, 18, =10, 18.7 1334 B35, 95« *36, 20,7 1291 J0. Pad, =45, 22,9 175.8 95. 204. <5
0818187 17,6 136,46 Yn 17,4 136es TS, 12, =15, 194 1372.6 B85, 12l. ®4n. 21,) 128.2 0. 237, =35, 26,0 145,3 95, 198, =5,
0819007 18,2 135.8 11n 18,2 135.7 110, 6. 0, 20.4 137,3 130, 9Y. n. 22,4 129.5 135, 106, 15, 25,3 128.5 135, &0. 40.
0819067 19,0 135,) 115 18,9 135.0 119, 8. 0. 2hex 131,R 130, LlOye 5, 22,5 129.0 135, ©F, 25, 72h,2 178,.9 133 13le 454
0819127 19,7 134.7 120 19,7 134s5 125, 11, S5, 22+ 131,72 135, Ble f. 28,0 3295 135. 42, 35, 27.7 1P3.7 1253 240. 34.
0819187 20,5 134.4 125 20,2 1347 130, 21, 5, 227 132.% 133, 5de 10, 4.6 1305 }35, RS, 35, 27.3 130,.3 125. Psl. &0.
0820007 21.3 133.8 13p 21.3 1338 135, 0. 5. 245 132.7 135, 89 18, 27,3 133.2 135, 323, 40, 29,6 137.1 125. AeBe 40
0820067 22,2 133,72 135 22,2 133.7 135, O 0, 5.5 131,5 135, 97+ 28, 2r,3 133.9 135, 375, 4S5. 3In.6 17,2 115. 7n0. 30,
0820127 22,7 132.4 135 23,1 132.R” 135, 26, 0, 26.6 130,7 120, 139, 20, 29,2 1306 110, 340, 20, 31.8 13¢,5 93, 416, 10.
082018Z 23,1 131,90 125 23.3 131.2 130, 40, S, 251 12648 115, 121s 185, 27,4 1293 105, 170, 20. 3}.3 126,55 90. 252, 10.
0821007 23,4 131.% 1260 23.4 13len 120, Be 0., 2&.5 12”.0 110, be 15, 2R,? 1257 100. P&, 15, 30,0 125.B B85, 170. Be
0621067 24,2 130.% 110 24,0 1304 115, 36, 5, 26.0 130,86 103, 160s ]85, 24,2 1277 0. 175, 5. 32.5 1#7,5 85. 6. 15
0B21127 24.3 129.s 10n 26,5 1294 115, 12, 15, 26.k 127,0 100, I25. 1n, 28,7 125.7 39¢. 27, S. 31,2 176,141 80, 105, >0,
0B211B7 24,4 128,02 10n 24,7 1287 119, 21, 15, 27.n 125,7 100, Ll¥. 18, 20,7 124.5 90, 91, 10, 31.6 1#5.1 75, 142. 20.
0822007 26,6 128.0 95 26,6 1278 30, 11, <5, 2G.n 124,18 65, 63e w28, 77,7 122.1 H0. 73, =30, 29.9 113,39 25, 175, =30
0B2206Z 26,4 177.56 90 24.% 127« BS5, 16. =5, 25¢k 124.46 60, T8¢ w25, 7.7 121e8 504 104, =20, 30,1 13,7 25. 215, =25,

08221227 24.5 127.0 90 24,3 126eR B85, 1h, =5, 25.0 126.1 60, 15l ®2c, 7.0 1215 30, 177, <10, N0 0.0 De 0. a.
0822187 25,1 126.3 ARG 24,8 126«) B0, 21, =5, 26.% 123,3 95, 84, #2s, 20,7 121.0 30. 1%, =25, 0.0 0,0 0. -0, 0,
0823002 25.8 175.4 85 25,8 125.7 B85, Se Ve 27e9 123.1 T0, 49. ®ln, 30,7 120+.6 40. 135, =I5, a0 0.0 0s «Q. 0.
0823067 26,9 174,5 B85 26,7 [24.R BU, 20, <5, 29,7 121.5 50, 5B« ®2n. 31,7 1194 2o, 215, ~25, 0.0 0.0 0. -0. L
0823122 27.5 123.7 85 27,5 123.7 Bo, 0. =5. 301 120,7 43, 100. =l%, L] 0.0 0s =0, 0. 0.0 0.0 Os D4 n.
06823187 2B,2 123,72 Bn 2B,0 1230 BO, 15, 0. 30.s 120,01 40, 134, ola, 0,0 0e0 0Gs =0, 0. N0 0.0 Oo 0. Qo
0826007 28,7 122.0 Bn 28,8 122.7 70, 12. =10, 31.2 120,37 30, le4. ®26. 0.0 6.0 0, =~G. 0. N0 0,0 Us 0. O,
0826062 29,3 122.4 70 23,5 1227 65, 24, <=5, 132.7 120,7 30, l8ls e2n, 0.0 0.0 Ge =U, 0. n.o 0.0 0. 0. 0.
0826122 29,8 122.4 6n 23,3 1227 55, 17, =5. 132.% 120.6 30, 187« ®lo. 0,0 0e0 0s =0, 0. Nad 0.0 0o -0. O
0826182 30.4 172.7 S 30,6 122.7 55, 24, 0. 32.R 12n,2 25, Z24le =R, n,0 0.0 0s =D, 0. Ny 0.0 Os =0e 0.
0825007 30,9 123,17 S5 30,9 122.7 50, 21. <=5, 32.8 123.,7 25, le/. 0, n.n 0.0 0. =0. 0. n,0 0.0 O0e <0 [N
0825062 31,4 123,64 Sn 31,4 123.5 45, 3. =5, 441 12A.3 25, 4le 0, n,n 0e0 Ve =0, 0. 0.0 0.0 De 0. 0.
0825127 31.8 124.7 40 32,0 l24sV 43, 13, D, 4.7 127.7 25, 6b. e n,n et Us =0, 0. 0.0 0.0 0s <0« Ne
0825187 32,5 125.1 3n 32,3 125.% 35, 15, Se Oun n.o 0, =U» L 0.0 0.0 0. <=0, 0. N0 0.0 0 <0, Ne
0826002 33,2 126,01 25 33,6 1267 30, 38, S5, 0.0 06,0 0, «Us . N0 00 0. =0, 0, 0,0 0.0 0, a0. o,
0B2606Z2 33,9 127.1 25 34.4 127<& 25, 133, 0. G0 L 0., =v. Ne [ ] 0.0 0. =0, [ 0.0 0.0 O0s 0. 0,
0826127 34,4 128.,5 20 0.0 Qen 0, -0, [ [ 6.0 0. =U. ne 0.0 0.0 0e =0, 0. 0.0 0.0 O« 0. (LY
AL FIRECASTS
wRNG 24~rdR  4B-HI T2-d4R

AVG FORFCAST PDSIT FRKNR 18, 105, 173, 277,

AVG RIG4T ANGLE E2RnR- 12, Ble 133, 213,

AVG INTFNSITY MAGNTTUDF ERROR 6. 164 23. 28,

AVG INTFNSITY ATAS 1. -Te “3. -1,

NUMBER oF FORECASTS kL) 36 27 23

\? 7 17 .
TROPICAL DEPRESSION 14
BEST TrACK WARVTNG 24 WNHIK FORECASE 48 HOUR FnRFCaST 72 HJUR FoPpCAST
ZRRNAS ERKONS FRRNIS

M0/0a/Ha  POSIT wIND POSTT wiNY DST WIND PnSLT wing DST a3wp PNSIT wiND DST JIND POSIY WIND AST WiND
081B00Z 13.5 1%6.4 15 0,0 Qen 0, =0. 0. 0.0 0.0 G, =Ue N 0,0 Q.0 0. =0, 0. n.0 0.0 0¢  <0» [
0818062 13,9 146,72 20 13,8 166+ 20, LN 0. 15.1 166,8 30, 130e 10 1K.5 i6leB &0, 2?98, 30, ne0 0.0 O¢  <0s n.
‘OBIBI2Z 14,5 15,4 2n 16,6 16642 20, 35, 0, 16en 166,80 30, 16¢e 16, 0,0 0e0 Ue =0, 0. Ned 0.0 0s 0. W
0818187 15.3 145,7 20 14,8 1654 20, 38, D, 1647 163.7 30, 209+ 15e n.u e 0s =0, 0. 0.0 0.0 e o0a .
0H1900Z 1641 164,8 2n 15,7 1667 20, 25, 0. 1T¢& 161,9 30, 165s 2n. At 0e0 Do =D, 0. Ned 0.0 Oe <0. Qs
06819062 17,1 163.0 2a 17.0 153«A 20, 3. 0, 19y 160,37 15, 12vs 5, N, 0.0 0. 0. O, N,0 0.0 0. -0. 0.
0819122 18,1 163,n 20 17,3 1631 20, 13 0. [ n.n 0. =Us Ne n.n 0.0 0s -0, 0. 0.0 0.0 De <0 0.
0819187 19,2 152.0 15 18,4 1622 20, 43. 5. 0.6 0,06 0, =0s A, 0.8 00 0. =0, 0. PO D0 De 0o O
0820002 20,0 140.0 1n 19,5 160=4 20, 4l. 10, 0.0 0.0 0, =Us a2, A0 0s0 0. =0, 0y 0.0 0.0 O¢ «0s a.
0820062 21,0 159.5 1o 19,8 160-Y 20, 77. 1l0. 0.0 0.0 0, ~=be 0. 0.0 060 0O =0, 0. 00 0.0 D¢ =Ds 0.

ar'L FIQECASTS

wHNG 24e4R  4Y-HI Ta-4R
AYG FORFCAST POSIT FRRAR 3. 157. 295, 0.
AVLG RIGH} ANGLE E20nR 9. 43, 118, 0.
AY¥G INTFNSITY MAGNTTUOF ERJQR 3. 12. 30, 0,
AVG INTFNSITY B1AS 3. 12. 30. 0,
NUMBER nF FORECASTS 9 3 1 9
0 o

121



MU/Da/HR

0830002
0830067
o830l2z
ou3y187
0841007
¥3lu6/
osille!
vs3l1187
09uluoy
090lueZ
outlies
oSuliBZ
04902002
0902067
0902127
oYuel87
0963vu/s
0903067
0903127
0903182
uJye0Uz
0904067
0904127

AVG FORFCAST PDSIT sAR4NR
AVG 164l ANGLE E3R0R
AVG INTFNSITY MAGNTTHNF ERRDA

PISIY

2243
22¢d
22.9
23.3
23,7
24,0
24,6
2440
2.8
26,9
2b.1
25,3
25.8
26.5
2742
27.8
2d.8
30.0
3l.3
32.5
36,0
5.2
36.5

122.0
14l.5
lan
1IR3
147.n
136.4
135.4

13%.a
134 ,1

133.%
133.0

132.4

131.8
131.7
130.8
130.w
140,27
130.¢
131.1
1i3l.a
133.8
1346,
136.%

AVL INTENSITY BAS
NUM3ER ot FORECASTS

MU/08/M3

0902007
0902062
vovel2z
09u2187
0903002
0903067
0903427
0903187
090400/
0906067
0904122
0904187
0905002
0905067
0903127
0905182
0906007
0906062
0906127
0906182
0907002
0907062
09u7i22
0907182
0908002
0908062
0908127
0908187
0903002

AVG FORFCAST POSTIT FRHNR
AVG R1GHI
A¥G INTFWSIHY MAGVTTUDF ER]UR

AEST THACK
PISIT winn
2143 151.7 28
21.5 151.6 25
2le.8 151.4 3n
22,1 151.3 3n
2240 151.1 30
22,8 1s0.7 30
23.1 150.3 3n
23,4 149,7 135
23.7 149.0 &5
24,0 148.4 50
24,4 Y4T,A 65
24,7 147,% 7o
25.3 146.7 75
25.6 46,6 75
2043 146,58 75
26,4 146.5 HO
2Te6 146.5 M5
27,8 166,46 9n
2845 146,31 9n
29.3 l46.1 ¥n
30,1 l46.4 mS
30,8 l46,.A B0
31,7 147,08 55
33,0 147.7 45
34,4 l4B.n  4an
35.1 180.7 3%
35.9 151.R 30
36,6 153.5 30
37.1 155, 3n

REST TRACK

JINA

1s

ANGLE E<POR

AVG INTFNSIFY RTAS
NUM3ZR of FORECASTS

ST

N

PASTT

TROPICAL STORM KEN

WAKNTNG
ERRNIAS
«INY  DST wIN) PASTT
[ -0 [N [
0.0 -0, D, Qa0
Den 0. 0, Q.0
Dot -0. 0. [Py
Nen -f. 0, Qen
0en -0. 0. 0.0
Nen -0, 0. [
0an -0, U, D0
13245 25, 105. D, 2Tes 12H.%
132.0 2>, 37, 0, 25.0 13n,
132.6 25 23, U, 2549 130.1
131eh 25, 43, D, 2645 }20,0
1317 30, 13, 0, ?6e6 129,7
1310 30, 62, =5, 28e& 130.8
130.R 45, ' S, 1309 13n.0
1303 45, 21. 5. 3leo 130,48
1303 0, 13, =5, 12en 131,
1302 40, 16, =20, 33.8 137.4
131.7 «0, 13, =15, O.n
13240 5 13, =10,  0O.n
133.0 30, 25, 0. 0aun
Dot 0. v, 0.0
0en B, 0, O.n
a’'L £IRECASTS
WKNG P4=+AR &46-HY Tr=4R
29, 116, 273, 15,
13. 60, 111. los,
S. 6. 14e 3,
=-3. -2 =5 3.
113 10 3
g ! !
JARVING
FRANIS
41N DST WINY PRSTT
(] -0, 0, Oun
Qen -D. 0. 0.0
151.? 1. D, ?P4.5 150
15047 45, 0, ?5.7 149
150«n 62. 0, 73.9 147,°
150% 21. 0, 2342 149,64
15045 37, 0, ?3.7 149,4
150.2 33, <=5, 26.5 148.9
16941 8. 0, 2547 16K
1488 0. 0, 25¢+ 14A
14747 8. 0, ?26.n 145
166+9 11e 0, 26.r 164,7
1465 12, 0, 27+2 144,.0
14640 34, 0. 270 143.R
16607 12. 0, 2942 14R.S
16644 13, 0, 29.0 147.7
1865 6. =5, P98 147
16645 9, 0. 0.2 147.R
16604 5a 0, 3Al4y 14R.0
1463 Ne S, len 14K
1463 B 0, 32+6 148,A
1968 10. 0, 34n 149,46
147.2 10. 0, 33.6 157,
147.7 0. 0, 0.0
14Be4 23. 0, 0.n
Oen -0, 0, Q.0
Qe =0. Q. Oen
0en «p. 0. 0O.n
0en b, U, Oun
a1L FIRECASTS
WRNG S4=4R 4B~ T2-4R
16, RB. 172, 2AT,
10. 64, 143, 226,
1. 12. 20. 21,
-0. -0, =2 1.
23 21 19 1
B i3 9

winn

0.

0.
a3,
45,
%0,
45,
40,
a5,
60,
65,
15,
75,

122

2& HMIK FOKELASS

ERRING
osf #1mn
.U N,
“Us n.
-y i
~Ue Na
Ve N
' ne
-Ua ne
“Ue .
200 Se
béo ne
Bbe =K,
1lie =&,
15ie =R,
9Be ®2n.
6le <R.
T Se
173 Re
137. Re
“Oe fa
=-U= e
-Ue L
“Ue Na
=Y L

TYPHOON LOLA

26w FURECASE

ENROHS
psT aymn
ave n.
Ve ne
Bae 18,
l108¢ 1n.
6le =R,
Bia =R,
131+ w3k,
98. @3R8,

He W5,
32+ w0,
7. fe
123« w5,
133 LN
137« -%.
4Ye wln,
59e R,
53¢ 1n,
bY%e 20,
62 20,
T8s 20,
119 R
130. 1n.
1544 ]n.
“Ve n.
-0 e
-Ue n.
-Ue LYY
=0e L
0o LTS

48 HOIR FARFCaST

POSLT
0.0 Ue0
n.o 0.0
n,0 0«0
0,0 0«0
0,0 0.0
h.Y 0.0
f.0 00
n.0 00

20,8 12642
P7.6 128.3
PT.5 1283
29,7 12842
PR,6 1276
IN.R 130e0
WLl 1335
a,n Q.0
0.0 00
f.0 G0
N0 0e0
6.0 00
8,0 0«0
0.h G0
n.tl Oe)

FRINS
NST ®IND
~-0. 0.
-0. [
-0. G.
-0, 0.
-0, 0.
-0, 0.
-0. 0.
-0, 0.

217, =10,
190, =25.

Ph5, «20.

2Te. =10,

450, 10.

383, 10,

2n5. 10,
~0. 0.
-0. [
-0. 0.
-0, [
-0, Q.
-0, 0.
-0. 0.
-0, 0.

48 HOuR FnRFCaSH

e0S1T

n.0
a0
ETIE
P7.R
PG 4
26,8
24,4
26,8
26,7
27.2
27,9
2R,9
24,9
n,2
32,1
7.7
2.3
2.5
32,9
33,0
32,5

29222233

0.0
0.0
1505
1510
14544
147.3
14743
14648
Lé4e0
14346
1430
14201
141.8
1419
1500
151+0
15049
1517
15242
15249
15401
0.0
0«0
0.0
0.0
Q.0
Ge0
0.0
0.0

winND

[0

O
4S.
45,
30.
50
40
40,
6.
70.
B0,
80,
85,
85,
65,
b0
60,
604
35,
50

ER3NIS
NST #IND
-0. 0.
-0. 0.

200, «20.

273, <25,
70, =25.
Al, =25,

121, 35,
K2, =40,
139, =15.
163, =20,
177, ~=lo.

220, 0,

238, 20.

243, 25,
156, 10,
1AT. 1S,
163, 20.
170, 2S.
180, 2S.

216, 20,

270. 1o,
0. 0.
-0, [
~0. 0.
=0, 0.
-0, 0.
=0. 0.
0. 0.
=0, 0.

-~
C N
vooooooao

MR

SO OO RO OO0 OrFUICOCIOCE

cCooOORLOOCD O

coooLenoeQOOC
IR

coPocoeoooooaC

®iND

‘N

0.
45,
45,
53.
S5e
43,
45,
75,
75,
B85,
90.
85,
85.
50,

f2 HOUR FORFCART

nsT
-0
-0
-0
=0
-0
04
-0
0.

2n0.
485,
LTY-3)

0
wle
=De
«0e
U
-0
-0
«le
wOe
«0e
0o
~0.

72 HOUR FNRFCAST

nsSY
-0
-0
358,
46T
P46
143
195,
205,
265
27l
294,
24
346,
285,
?5S.
257
-0
-0
-0
-0
=0
=0
-0
«0e
wlte
-0
-0
-0
=0

AL 0

[
0.
0.
[
0.
[+ 2



TYPHOON MAC

RFST TRarK WARNTNG 24 HNUR FOKECAST
ERHNAIS ErRu4S
MO/uasHy  POSIY winn PISTT wIN3  DST WiINY PosTT wIvy  D>T 41ap
0913607 2.0 139.n & 0,0 0.0 0, =0, 0, Gen n.n 0, =Ue L
0913067 12,0 138.R 18 0,0 Den 0. =0. 0. Qen 0.0 0, =-0. 0.
0913124 11,9 137.8 15 0.0 Qe 0, =0, o, Oen [} 0, =ve n,
0913187 11,9 137.3 15 0.0 0.0 0, =g. 0. Dun Nen 0, =0+ a,
0914002 11,8 136.4 15 0.0 0t 0, -0, 0. 0.n L] 0. =va. n,
0914062 11,8 135.7 1s 0.0 [ 1Y) 0, -g. 0, [ 7)) 0.0 0. =u. L
0914127 11,8 134, iS5 0.t 0o 6, -o, 0, [ 0,0 0., =ve ne
0914187 12,0 123.8 1K [ ] Oen 0, =n, 0, 0un n.n 0., =us Ne
0915002 12,3 133.n 15 0.0 Den v, =0, 0. 0.n 0,0 0, =Us ne
0915067 12,7 13l.a 15 0.0  0en U, ~p. 0. 0.0 0.0 0, =te n,
0915127 12,9 13l.n 26 13.0 13l.0 20, 5. 0. 14.r 27,7 30, TUe =30,
0915187 13,2 130.n 30 13,3 }30.) 20, S. ~10. 15,1 126.4 30, 8%e w3a,
0916007 13,5 129,60 a0 13,5 12942 25, 12, =15. 15,2 12%.9 30, 9fe w4n,
0916067 13,7 127,65 55 13,8 }127.% 20, Bse =5, 1544 123,64 60, l58. =)n,
0916127 13,7 127.2 60 14,1 126.8 30, 38, =10, 15.7 127.7 60, ldee s,
0916182 13,7 126,7 & 14,3 125.8 35, 63, <10, 16,1 121.9 =3, 203. n,
0917007 13,7 126.2 70 14.5 126eR 55, G4, =15, 15.72 120,7 35, 200, Re
D917062 13,7 125.7 70 16,0 12648 55, 55, =15, Jhen }21.3 43, 136. -n,
0917127 13.8 125.2 &% 13.8 125.7 55, 0, =10, Vé.& 127,99 53, 4. L
0917187 13.8 124.6 55 13,9 124e7 55, 13, 0. 145 122,5 50, S3. LS
V918002 13.B 123.9 SN 16,0 126en 55, 13, S 14T 121,740, 4B, 0.
0918062 13,6 123,97 50 14,0 12340 5, 3¢9, 5. th.r j20,% 35, 3u. e
0918127 13,6 192,7 50 13,2 122.7 55, 24, 5, 14.0 120,37 55. 8. 20,
0918187 13,7 122.1 45 13,7 122.n 50, EN 5. 14,2 119, S5, Td. 2n,
0913007 13,9 121.6 &0 13,8 1217 40, ], ¢, 14,6 119,0 5O, 10ce 1a,
091906 14,3 120.6 35 13,8 120.5 %0. 30, 5, 14.% 11R.7 45, 154, o,
0919122 1448 120.2 35 14,4 119.2 35, 33, 0. 155 117.1 &p, 15¢e Sa
0919162 15,5 119.R 35 1446 §19«1 35, 67. U, 15¢7 11h.3 40, 174. 10,
0920002 16,1 119.1 40 1640 [18e7 35, 260 =5, 17en Lla,5 33, }03. Re
0920062 17,1 118.8 an 17.2 118.% 30, 18. <10, 18.9 Iln.8 20, 119. *)&,
0920122 1746 118.6 35 17,8 118«% 30, 13, =5. 0.0 0,0 [ 0.
0920182 17.9 118.1 3n 18,3 11den 30, 29, 0. Qe N0 0, =0 Ne
0921007 18,6 118.1 3n 1B.3 118s) 3o, 6, 0. 20.0 11A.5% 25, 30 w}&.
0921U6Z 1940 117.9 3% 1B.R 11745 30, 26, ~5. 0.5 115,k 25, 2Ye ®]n.
0921127 19.5 117.6 en 13,2 117.1 30, 29, -10. Oen nan 0. =Ue ne
0921187 20.1 116.9 4n 19,5 116s5 30, &2, ~lo. O.n nen 0, ~=Ue ne
0922002  20.5 116.6 40 20.5 11645 30, 6, «10. ?22.n 112,40 25, ale elg,
0922067 20.8 116.n 35 2.0 116.0 30, 12, =5, 22.8 11%.0 0. 69s =en,
0922127 20.9 115.6 35 21.3 1157 30, P5. =5, 228 117.4 35, 3/« 0o
0922182 21,2 115.0 35 21,2 )15.? 35, 11 U, 2241 113,535, 12« Se
0923007 21,5 114.4 40 21,5 1ldeh 35, 11. =5, P2.7 112,3 25, 3da N
0923067 2148 114.0 a0 21,8 113.0 45, Se Se O L) 0. =~U. Na
0923127 2240 113.n 35 22,0 113.8 35, 44, 0. 0.0 0,0 0., =~u. L
0923187 22.3 113.6 30 22.3 113.4 30, 6e 0. 0.0 a,n 0. =0« e
U92¢00Z 22,5 112.0 25 22,5 1138 25, 6. 0. 0ud 0.0 Qv =ue 0y
AL FARECASTS
WHNG Z4=4R  68-n3 T3-4R
AVG FORFLCAST POSIT FRunR 23, 93, 195, 279,
AVG AIGAT ANGLE E3mnR 16. 66. 152, 227,
AVG INTFNSITY MAGNTTUDF ERRUR 5. 12, 13, 2t.
AVG INTENSITY 8TAS ~%, 5. 3. 21,
NUM3ER nF FORECAST< 35 27 19 13
6 9 it
TROPICAL STORM NANCY
BEST TRACK HARNING 2& HNIIK FORECASS
FRRNAS ERRIRS
MO/DA/HR  POSIT vinn POSTT ~INY  DST wWINY PASTT “IND  DST #1up
0917127 16.0 113.n 20 0,0 [ 0, -o0. o, Gen L 0.  =ue n,
0917182 16.8 112.> 20 g.0 Gen 0, «0. U, O.n n.n 0. =ue ne
0918007 17,3 111.6 20 0.0 0.0 0, =g, 0. 0un  0un 0. <ve o,
0918067 17,7 111,85 2s 0.0 Den 0, -0, 0. 0.n N0 0, =~V Na
0918127 18,1 )11.5 2s 0.0 0en U, -n. [ 0.0 n.0 0. =vu. ne
0918182 16,6 111,7 30 0.0 0.0 0, «0. o, 0.0 0,0 0, =Us L
0919007 18,8 l1l.6 30 0,0 Qa0 0. -0, 0, [ Nt 0. =Us L%
0919067 1B.6 111.2 35 18,6 Hl11e7 30, 24, =5, 20.6 10P.6 43, 20/ 1n,
0919127 18,6 110.7 35 18.a T16.m &5, 13, 10, 19.2 |ln,s &5, 9u. In,
UZL91B7 18,7 110.3 4% 19,3 |10.6 50, 3. 5. P0.1 109.7 &3, 132. 1n,
0920007 18,7 109,7 35 18,7 1097 40, 213, 5. 1845 10hea 3p, 13ys o5,
US20067 18.4 109.s 35 18.8 109.2 0, 26, 5. 19.1 10A.m 35, 13¢s  n,
0920127 18.2 109.7 35 18,4 108.0 35, 2. 0, 1843 10A,9 40, Tds os,
0920187 17.9 19,0 35 18.3 10841 35, Se, 0. 18,7 10%.& 25, 120. R,
0921002 17,7 198.7 35 17.5 10A.% 35, 35, 0. 15.0 10n.2 20. Lo =10,
0921067 17.6 108.3 35 17.6 107.8 35, 31, 0. 0unr n,n. 0, =Ue fe
0921122 17+ 1a7.9 35 18.0 10R.0 35, 3. 0. 17eR 10A.% 25, 3be Se
0921187 17,3 1aT.a 3n 17,7 1072 30, 23, [ Oan nen 0, <«ue nNe
0922002 17,2 107.3 3n 17,3 107+t 25, 13. <=5. Qun f.0 0, ~Us a,
0922062 17,1 1n7.n 30 17.3 10648 25, 17, =5. O.n  f.o 0. =0e n,
0922127 16.9 106.7 20 16.5 1065 20, 25, 0. Oen 0.0 0., =U» N
AL ©IRECASTS
wHNG P4=dR  4BoHY ToedR
AYG FORECAST POSIT FRaNR 2R, 116, 2ls, 207,
AYG RIGHI ANGLE Eanw 19, A6. 185, 219,
AYO INTenSITY MAGNTTUDF ERROR 3. Te 1. 135,
AVG INTENSITY BraAs 1. 1. 3. 15,
NUM3ER nF FORECASTS N 3 & 1
3 3 1

123

48 HOyR FoRFCaST

FRINIS

ensIv «IND  NST #4IND
n.n 040 Oe =0, 0.
0,0 0.0 0e =0, 0.
n.0 Qe Ue =0, 0.
n,0 0.0 0s =0, 0,
0,0 040 Ve ~0, 0.
0.6 0.0 0s =0, 0.
6,0 0.0 0. =0, 0,
0.0 0e0 0 =0, 0.
n.n 0.0 6. -0, 0.
.0 0.0 0 =0, 0.
TR.R 1263 ), 1R7, =25,
V7.0 123.0 &0. 210, <15,
17,4 122¢4 0. 232, 10,
1A.9 1195 60. 295, 10,
17.7 118«5 69, 324, 1o,
¥7.8 118«0 60, 340, 15,
18,5 1174 350, 250, 10,
18,8 11Be0 35, I6e, 20,
te.9 120.8 35, 135, 0.
1.0 1203 35, &}, 0.
15,3 11846 30. &6, 10,
18,4 117+6 5us 173, 10,
158.0 11840 60, 159, 2s,
16,1 117.5 60, 173, 30,
15,3 11647 55, 202, 25,
16,9 1156 39, 277, 20,
148 114+6 &5, 230, Sa
16,6 1131  &5. 300. Se
tR,3 ll4el 40. 1IR3, Q.
N, 00 Qs -0, 0,
naty Qe 0 e =0, [
0.0 Deo0 0e =0, o,
Nat Oe0 Ue =0, 0.
n.o Oe0 0s =0. 0,
n.o 0ey O =0. 0.
0,0 00 0. =0, 0.
n.o 0.0 Us =0, 0.
0,0 Q0 0« =0, 0.
0.0 0.0 0s =0, 0.
0.0 0e0 0s =D, 0.
0,0 0.0 O« =0, 0.
0.0 0.0 Qe =0, 0.
a.0 0.0 0s =0, 0.
0.0 0.0 0s =0. 0,
n.0 0«0 Ge =0, 0.

4B HOR FNRFCAST

ERINIS
POSIT wIND DNST «IND
n.n 0.0 Ue ~0, 0.
0.0 0.0 U «0, o,
n.u 0.0 Ue «0, n.
0,0 0.0 0s <0, 0.
n.o 0.0 0s =0, 0.
n,0 0e0 0s <0, 0.
n,0 0.0 Oe =0, 0,
P?.72 110+6 35. 304, 0.
?n.3 108+7 H0. 173, LIS,
20,6 1071 50. 103, 20,
18,7 1043 @234 1R1, =5,
a.0 0.0 0. =0, 0.
n.0 0.0 Os =0, 0.
0.0 0.0 Os =0, 0.
0.0 0«0 Us =D, 0.
non 0.0 O «0, 0.
N0 Qe Ue =0, 'Y
n.n 0«0 Ue =0, 0.
LI 0.0 Ve ~0, 0.
N0 0e0 0s -, [
LI 0.0 O =0, 0.

12 4I3UR Fnogcasy

POSTt WINY 35T wiNv
n.o [ ) 0. 0. 0.
0.0 0.0 Ge  =0s 0.
0.0 0.0 0. 0. 0,
.0 0.0 [ 0.
0.0 0.0 s <l 0.
0.0 0.0 Ge <0, ne.
0,0 .0 Gs  oU. ne
ned u.0 O0e <0 n.
n.o 6.0 0e -p. e
el 0.0 LS e

1846 174D0.5 50, 352, L
12,8 119,35 40e 339, <4
1942 119,7 45. 352, S
17.8 1131 65. 379, 130,
18,6 116,64 65, 335, 130,
19,8 116,365, 330+ 30,
1545 193,360, 335. 0.
15.8 114,3 63, 269, 25,
IR3 18,2 55, 139, 204
155 17,6 60+ 149, 30
lhed 115,53 60, 1a0e 30,
1R,5 116,64 60¢ 749, 25,
1hed 115.5 63¢ P17, 25,
1,7 115.2 654 225, 25,
15,7 114.2 65, 259, >4,
17.8 113.6 63, 735, 130,
17.6 111.9 535. 2q7, 20,
17.4 109.4 55. 371. 20,
18.1 1tl.6 43. »)2. “e
0s0 0.0 0s 0. 0.
0s0 0.0 0s 0. 0.
Nel 0.0 0o 0o N
ne0 0.0 Gs 20 e
Ne0 0.0 O0s ona [
10 0.0 Oe 0
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0922007
09229062
0922122
09221827
0523007
0923067
0923122
0923187
0324002
0924067
0924122
8924182
0925002
6925062
09231227
0925182
8926007
9926062
0926127
0926187
6927002
0927067
@927127
0927182
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0929062
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16.1
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21.3
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23,1
23.5
23.8
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26.5
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2746
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29.1
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32.4
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39.8
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136,64
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135.8
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133.7
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129.4
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12,9 138.n 25, 25, 0.
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12,3 136.7 25, Ss&, 0,
12,3 136+7 25, 2l v,
12.3 136« 30, 65, 0,
13,3 136t 45, 36, 10,
13,7 135¢h 45, 73, 0.
16,4 1352 45, 13, g,
17.2 1345 55, 13, 0.
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20,7 132.3 60, 33, O,
20,9 1308 70, 8. 0,
21.7 1300 TS, 23, 0.
21.9 129.4 BO, 23. 0.
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24,4 1295 VU5, Se 0.
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25.9 129.0 90, 8. 0,
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19.9
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11.3
1140
10.8
et
111
11.3
11.3
11.4
1l.5
li.6
1.7
1.8
11.9
12,1

12,2°

12.4
12.8
12.9
13.1
13.2
13.3
13.4
13,4
13,4
13,4
13,3
13,3
13.2
13.1

119.n
119.4
119,28
120.2
120.4
120.r
121.n
12141

121.2
i21.2
1720.0
120.4
120.73
120.0
119.7
119.%
1191

118,87
118.n
t19.n
119.3
119.5
119.7
119.7
119.4
119.5
119.a
119.2
119.2
119.2
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11.9 1152 100, 30. o,
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1015187
1016002
1016067
1016122
1016182
1017002
1017062
1017122
1017187
1018002
1018067
1018122
1018182
101300z
1019962
1019127
1019182

AVG FORFCAST POSIT £RNNR

BEST TrRArK
PDSIT WIND
6,3 154.1 20
643 153.n 2%
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131.n
129.2
127.7
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111062
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11lloe0z
il1llo06z
1111122
1111182
1112002
1112062
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179.n
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17B.5
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127.8
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12,7 1252 125, 6, =10,
13,5 12447 120, 17, =15,
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TROPICAL DEPRESSION 26

KFST TRack JARNTING 24 mnM FORECAS) 48 HOHR FORFCAST 72 4JUR FnlcCaRT
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1130067 14,9 156,4 15 (] [ ] 0, =o0. 0, [ 0.0 0. =~ue ne n.n 0e0 0+ -0, 0. n.g 3.0 0e  —te a.
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1203062 6.5 159.,a 4n 6.3 15%.0 60, 12, 20, 647 158,1 75, 99« 2n. f.3 155.3 80, 46, 20, 10.2 191.46 90. fé. 60
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1206067 9.2 181,.n 3In B.3 1509 55, 13, 25, 10.n 147,72 90, 77« 16, 10,9 142:9 40¢ 73, 10. 11,6 138,1 3De Gbw =5
1206127 %45 149.8 30 9.4 150.3 55, 30, 25, 11en 167.,0 90, 303. )&, 11,5 162.9 45, A3, 15, 12,0 148.8 35, 133. 5.
1206187 9.8 148.1  3n 943 169+1 50, 53, 20. 11.7 144.9 50, 19« 1S, 17,3 1410 45, 38, 15, 14,5 137.6 30. 293. =15.
1207007 1040 146.7 30 10,1 16546 50, 71, 20, 11.2 136.1 40. 468. &, 15,1 132¢4 30, 438, =5, 1R.0 131,0 20. 472. =130,
1207067 10,2 145.0 35 10.2 143¢2 50, 153, 15, 12.n 135.5 40, 456. 10, 15,0 132+3 30, 3Rl., =5, N0 0,0 0. <0. 0.
1207127 1046 145.7 35 10,8 16320 50, 136, 15. 12.9 137,3 5. 283« IR« 18,7 133.3 30, 359, ~10. 0.0 0,0 O0s -0. 0.
1207187 11,0 Vaé.m 35 11.0 185.0 45. 12, 10, 12.6 142.9 0. 135. 1n. 13,0 14le0 30, 307, «16, 0.0 0,0 0Os 0. 0.
1208007 1147 1441 36 11.4 164e5 40, 29. 5. 13.58 142.3 35, 230, Ne  1R.? 14043 204 Hn0. =30, N0 0.0 Ge -0, 0.
1208067 1241 143.3 30 11.9 14349 35, 37, S, 14.2 161.6 30, 3las <Gs  nol 0.0 O0e «0. 0. N0 0.0 C. 0. O
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2. NORTH INDIAN OCEAN CYCLONE TRACK
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™ 17-79
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0503142 6.6 90.4 20 0,0 0sn O, =0, 0, 0.0 0,0 0, =0s Ns 0,0 060 Os =0, 0, Ned 0,0 Ou oDe 0o
0505202 6,5 89.7 20 0.0 0.0 ¢, -0, 0, 0,0 0,0 0, =Ue N, N0  De0 0o ~0. O, 0.0 0,0 O« 0. 0.
0506022 6.6 B9.,1 25 0,0 0.0 O, =0, O, O.n n.n 0, =Use A, N0 O0ed 0. -0, 0. N0 0.0 Qs 0. O
0506087 T.0 BB.A 2% 0,0 [T 0, =0. G, Ben n.n 0, =Ue [ N0 0.0 0. -0, 0. n.0 0.0 0. 0. N
0506147 7.5 AB.& 3n 7«2 87.7 30, 45, 0, 8.7 86,8 35, 129« ~R. 10,1 845 445, 263, =15, 17.0 #ée,0 55. Pple «Sa
0506202 7.6 8B.0 30 7.4 87.8 30, 32, 0, 8.0 85,5 35, l4de *1n. 10,A B4l 45, 243, <15, 17.7 #He,.3 55, 155. 5.
0507022 7.1 97.n 3% 7,9 88«0 35, 49, . Yok BA,? &5, Z6Z. <R, 11,2 BB.T 35, 287, =10, 1.3 #3.7 65, 3123, LD
0507082 6.7 RBT.2> 35 7.2 B7.7 35, 42, 0, B.7 87.8 43, 179, wia, 10.% B88.2 535, 185, «10. 17.6 n¥. 4 65 InBe 5.
0507142 6,7 'Bb.h %0 Teb B7.1 60, 61, 0, 9.0 B7.9 90, 222. ®ln, 17,0 89,0 65, 247, 5. 1640 Y0.7 70+ 420. w5
0507202 6.6 B6.1 45 7.5 Bbeh %5, 72, 0. 9.5 85,8 60, léd. As V.6 B6.T TO. 1¥3, 10, 13,0 3.8 75. »7. Ne
0508022 5.8 R6.n 50 5,9 Bbhen 50, 66, [N T.6 83.727 60, 184s =R, R,5 B0.0 55, 315, ~10, Qeh 6.7 50 4320 =25
0508082 5.9 Rb.4 60 5.6 86en 60, 30, 0, 4,9 83,4 65, 254 a, 4.9 B0.2 70, 570, 0o Qo3 77,1 TO0e §73, =10,
0508147 6,5 8R6.5 &1 5.2 B85.4 60, 98, o, 4,0 B».,4 65, 330. e R, 79.2 10+ 511, <=5, f.8 76,1 T0. 530, =\5.
2508202 7,1 B6&6.& 60 5,9 B6.? 60, 73, [N 5.7 BR,31 65, 275, e R.6 Bée0 T0. 639, o5, S.&% r0.5 T70s G2l =15.
0509022 Teb6 R6.7 68 Ted B6e> 65, 19, o, B,» Bs&,? 70, 1Bl Re Q. Ble5 B5, 243, <10, Q.4 78,7 60. 378, ~20.
0509082 8.2 A6.1 65 7.R B85.8 65, 30, [ 9en Ba,1 70. l6le Ne 10,3 8le5 55, 191, «15, 11.0 78,7 50 Ppé. =30,
0509142 9.2 AS.9 60 8,8 B85S.4 60, 30, 0, 10.5 B3.5 95, 11l%e w20, V1,9 8le2 504 111, *35, 12.7 /8.9 45. 198. ~1%5.
0509202 10,3 ASza 6n 10.4 8S.2 60, 8, 0, 12.7 BP.7 60, %2+ w18, 13,0 B80.8 55, 70, «30, 13.3 78.9 30. 276, =20,
0510027 11.2 A4.6 65 10,9 B4y 65, 25, 0, 12.3 81,8 60, 67 =15, 13,0 800 b50. 10}, =20, 0,0 0.0 0+ 0. 0.
0510087 11,7 R&.» 70 11.6 B3.9 75, 19. 5, 126 81,4 83, Toe &, 13,1 794 55, 372, «25. N0 0,0 0. 0. 0.
0510147 12,3 83,7 75 12,1 83.4 5, 21, 0, 13.2 81,2 45, 42. N. 14,0 79.4 50, 120, =10, 0.0 0.0 0. 0. 0.
0510207 12,7 83.2 7% 12,7 B83.4 75, 12, 0, 13.7 81,6 85, 33¢ o, 14,5 798 50. 178, 0, 0,0 0.0 O+ 0. O.
0511027 13,0 82.7 75 13.1 B2.s B0, 8, S5, 4.3 8a,0 45, 25. &8, 0,0 0.0 04 -0. O, 0.0 0.0 O¢ 0. B
0511082 13,4 82,3 HKn 13,2 B2 90, 12, 10, 14.> 80,5 105, 64. 28, 0,0 0.0 0+ =0, 0, 0.8 0,0 0¢ 0. 0o
0511142 13,7 R1,7 RS 14,2 B8peo 95, S5, 10, 16.5 TR.,? 30, 70« =3n, 0,0 [ Y] 0e =0, 0. n.o 0.0 0s 0. 0.
0511207 14.1 Bl.» KBS 14,1 Boem 95, 23, 10, 1640 TR,5 30, 6% %20, ~0,0 0.0 Oe =0, 0. N0 0.0 O =04 0.
0512027 14,5 80." %0 16,4 B80S 90, 18, 10, 0.0 0,0 0, =0 Ne 0.0 Be0 0s =0, 0. 0.0 ¢.0 0 0o 0.
0512082 15.2 R"0.1 8n 14,8 80.5 85, 33, 5, 0.0 0,0 0, =Ue 0, N0 0e0 0o -0, 0, DO 0.0 0. 0. Oo
0512142 16.0 79.3 6n 15,2 790 60, S9, O, 0un 0,0 0, =U0s 0, 0,0 0e0 0o =«0, 0., nod 0,0 D2 «0¢ 04
0512202 17,0 78.1 Sn 17,0 - 78.1 S0, 0. 0, Q.0 0.0 0, =U» e n.o 0.0 0. ~0, 0. n.0 0.0 0s 0. 0.
AL FORECASTS

WRNG 24=-4R &8-HR T7~4R
AVG FORFCAST .POSIT FRRNR 6. 139, 233, a6,
AVG RIGH! ANGLE EmDR 17. 95. 192, 296,
AVG INTFNSITY MAGNTTUDF ERROR 2. 9. 13, V2.
AVG INTeNSITY BIAS 2+ -5, ~11. -2,
NUMBER of FORECASTS 25 22 18 te

TC 18-79
BEST TRACK WARNTNG 26 WA FORECASE 48 HONR FOHRFCAST 72 4IUR FaopCasT
FRROAS ERRJNS FRINAS
M0/0a/7HR  PISIT wInn POSTT wiNy  DST WINY PasSYT winp 05T 41mp POSIT wIND NST #IND POSTt WINO ST wiND
0617142 17,7 66.4 25 0.0 gen 0, =0. 0, 0.0 0,0 0, <=0s n. 0.0 0¢0 0. =0, [ 0.0 0.0 0. <D fe
0617202 17,9 65.5 304 0,0 Qen 0, =0, O, O0.0 0,0 0, =0s 0. 0.0 0.0 0. =0, 0. N0 0.0 Os 0. Oa
0618027 18,0 64.” 30 18,3 65.7 40, 3Is, 10, 19,5 64,6 50, 238, A, 21,5 65.0 060. 4?6, 20. 0.0 0.0 0o <0 Oo
0618087 1B,0 64.n 35 1B,4 640 40, 56, S. 9.8 6a&a,t 53, 24H. Re 272.0 648 60, 4R2, 35, 0.0 0.0 Oe 0. [
0618147 18,2 63,17 &p 18,2 63.” &5, &0, S5, 19.4 67,7 55, 170, Bs ?2.6 63¢5 60, 445, 40, 0,0 0.0 0. 0. 0.
0618202 1B.2 Al.R 45 18.5 624 45, 38, 0. 1%.7 56,3 b5, 4be Se P1.6 5645 &0, 00, 25. a0 0.0 O <0e 0.
0619027 1840 60.7 50 18,7 617 50, 790, 0. ?P0.0 B5R,A 50, 6be 1n, n.o 0.0 0s <0, 0. n.0 .0 0e =0 0e
06190BZ 18,4 59.68 Sn 18,7 59.0 50, 18, 0, 20.7 ST.1 30, TTe e N0 Do De =0, [/ (Y] 0.0 Ds 0. 0.
0612147 18,8 59.4 50 18,5 58ea 50, 59, 0, 20e7 S4,1 25, llde G L] 040 0s <=0, 0. n.0 0.0 0e 0. 0.
0619202 19.1 S8.R 5n 19,0 58.3 50, 29, 0. 0.0 n,n 0, =Ue . n.o 0.0 0s =D, 0. n.p 0.0 O =D0e Ne
0620022 19,2 S7.Rm 40 19,4 59.n 50, 63, 10, 0.0 0,0 0, =0se 0. 6,0 0.0 Qs <~0, O, 0,0 0,0 O De 0o
0620087 19,5 66,6 26 19,8 S8.2 45, 92, 20, Osf 0,0 0, =Us 0. 0.0 00 0o ~0. 0, 06,0 0,0 Oe 0. s
0620142 19.8 56.r 20 20,0 S6.m 35, &), 15, 0un 0,0 0. =0 n, 0,0 0.0 0. <~0. 0. 0.0 0.0 O «0s 0.
0620202 20,1 55.7 18 20,5 S5.6 &5, 25, 10, 0.0 N0 0, =Us N, 06,0 0«0 O« ~0. 0. N0 0.0 0. 0. O
AlL FARECASTS

WHNG 24=4R 4B-HR T72eqR
AVG FORFCAST POSIT FAR/NR 48, 137, 363, n,
AVG RIGHT ANGLE ERenR 24, 78. 284, n,
AYG INTFNSITY MAGNTTUOE ERROR 6. Se 30. n,
AVG INTENSETY RIAS 6. S. 30. 0,
NUMBER nF FORECASTS 12 7 4 0
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TC 22-79

HFST THeCK +ARYTNG 24 WK FORELAS! o4 HOIIR FORFCAST 12 HIUR FarrCAST
E£RARNRS EKRONS FRINIS
10/ua/He POSIT wING POSTT «INY DST WIN) PASTT winD 05T =imD PNSIT WIND NST «IND pOsI¥ WIND nST WiND
920022 9,1 nr7.9 2n G.0 Den 9, =0, o, [ n,n 0, =V« fa 044 0e0 0. =0, 0. ne0 0.0 O+ Do De
320082 9,7 AT7.a 20 0.0 Ben 0, -n. 0. 0.0 n,n D, =V L 6.0 0.0 0« =D, 0, n.o 0.0 Be <0. 0.
Y20l67 10,1 Re.& 20 0,0 0.0 0, =0, U, O.n 0,0 0, =V fe 0,0  0e0 0e =0, 0, 0,0 0.0 0o oho 0o
‘920207 10.4 Ab.a 20 0.0 Qe 0, -0, a. G.n ) 0. =U» 0. 0.0 0.0 0. =0. 0. n.0 0.0 Gs 0. 0.
921027 10.7 R6.0 20 0.0 0en 0, =a, O, 0.n A0 0, =us 0. H,0 0.0 0. -0, 6. 0.0 0,0 0. <0. 0.
-921087 11,1 KB.a4 25 l1,n B5.,8 25, 3, U, 1245 83,4 35, lede lo. 14,7 B80.% 0. 137, 30, Na0 0.0 Cs 0. De
921142 11,6 85.72 25 11,0 B4.n 25, 79, 0, 12.72 B2,3 35, 191. 1n. 13,1 80.5 4. 205, 30, 040 0.0 Ge =0 0.
1921207 12,8 85.0 25 12,1 B84.9 25 42, 0., 13.4 83,0 35, 13as 1S. 1é.4 80«9 40, tR5, 30, Na0 g.0 0¢ =0 De
1922027 14,0 34,7 25 12,5 84.4 30, 91, S, 13,7 B2.% 43, lase 15, 0,0 00 0. =0, 0. n.0 6.0 Bs 0. De
1922087 14,y 93.a 25 13,5 82.8 35, 105, 10, 14,58 B}.1 0, 12ls 3n, n.0 0.0 0. -0, Q. 0.0 2.0 O =0 L2
1922142 15,3 33,1 25 13.0 84.n 30, S5, « 1647 Bl,A 40, 63e 3n. n.o 00 0. =0. 0, 0,0 g.0 Os 0 0.
1922202 15,5 A2.2 2n 13.6 83.n 30, 4. 10, 18,0 80,7 10, S4. Ne 0,0 0.0 0. =0, Q. 0.0 t.0 0s <0a De
1923027 15,9 Al.sé 2n 16,0 822 30, 46. 10, Qun aen G. =Ue LI n.o 040 0. <0, 0. n.o 0.0 0. 0. 0.
)92308Z 16,5 RO.8 1n 16,5 Bles 25, 36, 15, Qe 0.0 0, =Ue n. n.0 DD 0s <=0, 0, 0.0 0.0 0o 0. 0.
1923162 16,6 RO.5 16 17.0 B0.R 15, 29, 5, Oeh 0.0 0. =Ue Ne Nt 0e0 0e =0, 0. 00 0.0 0. w0« 0.
1923202 17.1 0.3 Ja 0.0 0ef 0, -0, O, 0. 0,0 0, <Ge A, 0.0 00 0. =0. 0. 0.0 0.0 0. 0. 0.
ar'L FARECASTS
WHNG 24~4R  4BeH T2-4R
AYG FORFCAST PASIT FRRNR s4. 122, 170. n.
AVG RIGH! ANGLE E30nR W, 90. 122, LIS
AVG INTFNS1TY MaGNTTULF ERROR 6. 16, 30. (LN
AVG INTFNSITY B1AS 6. 16. 30. 0,
NUMZER 0F FDRECASTS in 7 3 n
»
TC 23-79
REST THARK JARMING 24 HPUR FORECAST 48 HONR FARECAST 72 HIUR FNRFCART
CARNRS ERROAS ERINAS
w0/0a/Ha  POSIT wIND PASTT wINy  DST WIN) PnS1T wiNp DST a0 POSIT wIND DNST WIND POSit WINO ST wiND
0918022 12.2 72.0 15 0.0 0ef 0, b, 0. 0en 0.0 D, =0 0. 0,0 0e0 0s <0. O. M0 0.0 04 0. O
0918087 12.5 71.6 15 0.0 0en 0, =0, 0, 0ed 0,0 0, =0s 0, 0,0 De0 0e =0. 0. 00 0.0 0. 0. O,
0918142 13.0 71.5 15 0.0 0en 0, =0, 0O, D0eb 0,0 0, =Us A, 0,0 0e0, 0o <D, 0. N0 0.0 0. 0. O,
6918207 13.4 71.4 15 0,0 0en 0. =0, 0, 0en 0,0 0, =0s A, 6,0 0s0 Oo -0, 0, N0 0.0 O 0. O,
0919022 13,8 71.s 20 0.0 Qen 0, =~-0. g, O.n n.n 0, =Us L 0.0 Qa0 0. -0, [ N0 0.0 Oe =0e De
0919087 14,3 71.3 20 ¢.0 Q.0 0, <=0. 0, Ben a.0 0. =0 N 0.0 0.0 Oe =0, 0. n.o 0.0 Oe =0e [
0917147 14,6 7l.0 20 0.0 Qen ¢, =0. 0, Osn n.0 0. =U» Na 0,0 0.0 Oe =0, 0. Nel 0.0 Os =0 e
0919202 15.0 70.2 20 0.0 0en 0., =0. G, Gon 0.0 0, =0« Ne n.0 0.0 Os =0. 0. el 0.0 Os D 0o
0920022 15,3 70.5 20 0.0 Qe 0, =0. 0. Gen nen 0. =0e e 0,0 0.0 0 =0. 0. 0,0 0.0 [ N Y 0o
0920082 15.6 70.7 25 0.0 0sf 0, =0, 0, 0.0 0,0 0, <=0s a6, 0,0 00 0« =0, 0, 0.0 0,0 0Os 0. 0.
0920147 16.0 A9.0 2R 0.0 0e0 0, =0. [N 0.n NN 0. =Ue ne 0.0 0.0 0s =0, 0. 0.0 0.0 Q¢ =0 0.
0920207 16,4 A9.6 25 0.0 [TY)] 0, =0, 0. 0.0 n.0 0, =Ue fle n.o 0.0 0s =0, 0. 0.0 0.0 [ 1 e
0921022 16.8 49.72 26 0.0 0.n 0, -0, 0. 0.0 NN 0. =Ue ne Ne0 0e0 0e <~0. 0. 0.0 0.0 0o 0. 0.
0921082 17,4 &B.8 25 0.0 Oen 0, =0. [ Oen 0.0 0., =Ue Ne n.0 0.0 0s =0, 0. N0 0.0 O0s =0 De
0921142 18.0 48,1 30 0.0 0.0 0, =D. 0. 0.0 H.0 0, =U. 0. n.0 o0 0s =D, 0. neo 0.0 Os  <fe 0.
0921202 18.4 67.7 35 18,2 5Be9 30, 97. =5, 20.1 6R.& &0, 294 ®1n, PP>.0 68.6 45, 489, S. 28.0 F0,0 20+ 716e «5s
0922027 18.6 66.2 en 18,7 68¢7 30, 142, =10, 2047 68,5 40, 33le ®}5.. ?2.7 6849 45, 510, 10, 24.5 70,7 20e 879 0.
0922082 19,0 A5.3 65 19,2 65.7 8, 26, -5, 20,7 63,5 45, 86« <G, P0.R 6l+6 45, 113, 15, n.0 g.o O¢ 0o O
0922142 19.3 44.3 45 19.n bkes &0, 25, <5, 19.8 6.3 50, 13« S« 20,5 B5B.0 0s 57, =30, Ne0 0.0 De «0e Da
0922202 19.6 %3.3 50 19,6 63.7 60, 25, 10, 20¢1 59,7 70, 5ls 30. 20,9 55.9 20. 119, =5, na0 0.0 O D Ne
0923027 19.7 2.7 56 19.6 627 65. 6. 10, 20.4 S5u.8 60, T3¢ 25, 0,0 0.0 0. =0. 0, 0.0 0,0 0. 0. Do
0923082 19.9 4%2.n 5n 13,8 6le7 b5, 18, 15, 207 S7.R 65, 107, 135, N0 0.0 0. =0, 0. Ne0 0.0 0s <0 [
0923147 20,0 6l.a 85 20.0 635 35, 118, =10, 2le3 65,1 20, 362+ ®ln, 0.0 00 0. =0, 0., 0.0 0.0 0Os 0. O.
0923207 20,2 w0.sr 40 20,3 60.1 35, 18, <=5, 22.1 57,7 20, l2be oS, 0.0 0.0 0. =0, [ 0.0 0.0 O 04 0.
0924027 20.3 0.1 38 206 59.6 35, 33, 0, 0.0 0,0 O, = Ns 0,0 0s0 0o =0, 0. N0 0.0 Os 0. 0.
0924087 20.1 59.6 30 20,8 58eR 30, 61, 0, 0.0 0,0 .0, =0+ f, 0.0 0s0 0s ~0. 0o N0 0.0 0. -0. 0.
0924147 19.9 58.n 30 20.3 58.3 25, 37, =5, 0.n 0,0 0, =0s 0, 0.0 0e0 Oe =0, 0o 0Ne0 0.0 Do 0. 0.
0924207 20,0 ST.8 25 19.8 S58.0 25, 16, 0, 04 n,0 0. =0U. L2 L] 0.0 Do =0, [\ Ned 0.0 0s <D 0.
0925027 20.0 6.5 20 20,0 57«3 15, 45. <=5, 0. 0,0 0. =0¢ 0. 0,0 0e0 0 =0, 0, 0.0 0.0 Os 0. O
ar't. FARECASTS
WRNG 24=4R_ 4B.H T>=-4R
AVG FORFCAST POSIT FRROR 48, 160. ~ 253, 773,
AVG RIGWT ANGLE E£3w@nR ?1. 97. 184, 629,
AV INTENSITY MAGNTTUDF ERRDR 6. 16. 13. 3.
AVG INTFNSITY BTAS -l 6. 1. -3,
NUM3ER nF FORECASTS ls 3 S 2
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TC 24-79

AFSY TRACK NARNING 26w FORECASS 48 HOuR FARFCAST F2 HJUR FnprCacy
ZRRORS ERRInG FRRN2S
¥0/0a/He  PISIT wINm ensSTYT “INY  DST WIND PoSIT wiNn  DST afmp POsIT wIND DST <IND POSIT wWIND  nST ayww
1029622 11,1 99.a 2n 0.0 Deh v, -o, 0. 0.0 N.0 0. ~Ue 0 n.a 0ed te «0, 0, 0.0 g.0 0 0. n.
102908z 11.7 o0.v 20 0.0 O 0, =0, 0. Oen [ 0, =Ue ne 0.0 0.0 0e =0, a, n.o 0.0 De 0. e
1023147 12,2 #9.A 20 12,5 86.4 20, 2}. D. 16.7 Bo.n 40, 250« 18, 19,0 91.9 30, 633, =5, 19.8 45,8 1541036, 0.
1029207 12.4 AQ%9.n 25 13,5 '8%.0 25, 68, 0. 16.a 8r,2> &g, 257« 10, 19,A 90.2 30. 673, -5, n.o 0.0 0y 0. 0.
1030022 12,4 RB,? 2% 13.6 B8Bs7 25, 77. 0. 15.5 87.4 35, 19¢» Re 17.9 B7.5 &0, 499, 10. N 0.0 Qs <0s (Y
1030087 12.8 AR7.1 2% 12,6 B&.? 25, 65, 0. 3.2 8A,7 3p, 163, n. Ya,t B4s9 35, 295, 15, n.0 0.0 0s -0 [
1030147 13,1 86.72 25 12.5 B87.¢ 25, 105, 0, 12.9 8h,5 30, 21 =Re l6,p BSel 335, 355, 20. 0.0 a.0 0¢ 0. fte
1030207 13,6 AS,A 30 13,0 86.5 25, 68, =5, t4.n B3,% 35, 121« ne a.n 0.0 G. =0, a, fe0 0.9 0s -0 0.
1031022 13.5 R®4,.9 30 13.4 B4sa 25, 30. =5, 15.2 Bn,R 35, 167 Se L] 0e0 Ve =0, 0. 0.0 0.0 0s 0. 0.
1031082 13.4 A3.0 30 13.8 83.5 30, 33, 0, t5.r BR,1 25, 1397« S n.0 0.0 0s =0, 0. N0 0.0 0s =0. 0.
1031142 13,0 82.8 35 13,% 82.8 30, 54, =5. 15.1 79,3 20, led. =, 0.0 0.0 0s 0. 0. 0.0 0.0 0. -0. o,
1031207 12,7 81.6 35 13.,R B2es 30, 72, =%, 0eh 0,0 0, =0« He 0,0 0.0 0« =0, 0, 0.0 0.0 OGs 0o 0,
1101022 12.5 80.0 -3n 12,7 Blen 30, 13, 0. Qen N0 0, =Ue L a0 0e0 0 =0, 0. Net g.a 0 =0 {28
1141082 12,5 80.1 20 12,7 7%.0 20, 17, 0. O.n 0.0 0. =0« 0. 0.0 00 0s =0, 0. LY ] 0.0 Os w0 ne
1101142 12,7 79.1 18 12.7 194 15, 17, 0. 0.0 a.n 0. Ve . 0.0 0.0 0e =0, o, n.og 0.0 0 0. 0.
sl FORECASTS
WRNG 24=dR  48-HI T2ed4R

AVG FORFCAST POSIT FRRNR 48. 190. 482, 103s,

AYG RIGWT ANGLE E2RDR 6. 142, 332, 902,

AVG INTFNSITY MAGNTTUYDF ERRDR 2a 6. 11. o,

AVG [NTFNSITY RTAS ~2a 4. Ts 0.

NUMBER nF FORECASTS 13 3 s \

TC 25-79
AEST TRACK HARYING 24 WNUR FORECASY 48 HONR FnRFCAST 72 40UR FnasCAST
ERRNAS ERRI®S FRRDIS

MO/08/HR POSIT wIND POSTT wINn  DST WIN) PnSIT wIND 05T #INnD Pas1T #IND  n57 ®IND POST WIND  nST wrND
1118027 12,3 70.0 20 0,0 0.0 O, -0, 0. Oen  0.n 0, =Us ne. A.0 0e0 0. <0, O, N0 0.0 Ou« -0 0.
1114082 12,8 70.0 20 0,0 0.0 0, ~-p, O, Den 0.0 0, =Ue Ny 0D 00 0. =0, 0. N0 0.0 Oa «0. 0o
11141472 13,0 #9.6 20 0,0 Qa0 0, «0. 0. () N0 D, =V n. n,o 0.0 0. =0, 0. 0,0 9.0 Qs Do 0.
1114202 13.3 69.8 20 0.0 Oen 0, «0. 0. Oen 0o 0. =ve e N0 0.0 0. =0, 0, 0.0 0.0 0, o0 (L8
1115022 13,6 A9.R 20 0.0  COen O, =p, 0. Ou0 0,0 0, A, 0,0 040 0« =0, G, 040 6.0 Oo 0. Do
1115082 13,9 9.8 25 0,0 Den 0, =0, O, 0.0 0,0 O, 6. 6,0 0.0 04 =0, 0. Ne0 0.0 0. -0. 0.
1115147 14,2 49,4 0 0,0 00 0, =0, 0. 0.0 0,0 Q. Ne nait 0.0 0s =0, 0. n.0 0.0 0¢ 0. 0.
1115202 14,6 49.A 30 0,0 00 0, «p, 0., Q.0 0,0 @, fe N8 Bel Ve =0, D, N0 0.0 Os 0. Do
1116027 15.0 A9.9 35 15,0 70.n &0, 6, 5. 17.0 70,3 45, TZe Re 10,5 Tles 60s 171, 45, n.0 0.0 0. 0. a.
1116082 15.6 70.0 40 14,6 69.7 40, 62, G, 15.4 69,9 45, 19le 18, 0,0 040 Ve ~0, O, 0,0 0.0 Qs 0. 0.
1116162 16.4 70,7 46 14,6 697 40, 111, B, 15«4 69,0 &5, 239e¢ 16, 0,0 0.0 0s ~0. 0, n.0 0.0 0, 0. 0.
1116202 17.3 70.a &n 17,3 70.8 &0, 23, 0, P0.72 74,7 D, 252+ w2s, n.0 0.0 0. =0, 0, 0.0 0.0 Os  «0a 0.
1117022 18,2 70.7 &0 18,1 715 40, 7&, 0. 0en n.,o 0. <=0. n. 6.0 Q0.0 G =0, 0, 0.0 0.0 0s 0. n.
1117982 18,8 70.1 38 17.9 7lea 35, 115, ' 0.0 0.0 0, =V 0, 0,0 0.0 G =0, [ N.0 0.0 0s =0 0.
1117147 19,6 70, 30 19,7 70.y 30, 6 0. Oen a,0 ¢, =C. Ne n.n 0.0 Ge -0, 0, n.o 6.0 Os 0, [
1117202 20,3 70.7 25 20.3 7T0.> &5, [N o, Q.0 a,0 0, =0 ne n,u 0e0 0. =0, 0. N0 0.0 De <0a N
111802 21,3 70.4 15 0.0 0.0 9, =0, 0. Oun L 0, -~=Ue ne n.n 0.0 0. «0. 0. 0.0 0.0 O 0. fa

a1'L FIRECASTS
wRNG P4l 48-H T2=4R

AYG FORFCAST POSIT FRRNR S0. 189, 121, 0,
AVYG RIGHT ANGLE EaenR ?6. 103, 73. N,
AVG INTFNSITY MAGNTTUDF ERRODR 1. 14, 45, n.
AVG INTFNSITY BTAS 1. 1. 45, n,
NUMBER nf FORECASTS L} 3 1 0
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TC 26-79

REST TRACK WARNTNG 24 snuR FORECAST 48 HONR FNRFLAST P2 +JUR FnReCAST
ERRN]S ERRINS FRRAIS
10/0a/Ma  POSIT WIND POSIT 4IND  DST WIN) PnSYT winp DI epmp e nsi1T wIND DNST WIND POSTY WIND nST WiNg

120142 B.0 94.2 15 0.0 00 0. =0, 0, Den 00 0, =Us 0, 0N 0.0 0. -0, 0, 0.0 0,0 Os 0. 0.
2120202 B.8 093.4 15 0,0 Qen 0, =-0. 0. 0.0 0.0 8. =0 N 6,0 0e0 0. =0. 0, 0.0 0.0 0. =0 0a
1121022 9.7 92.8 18 0.0 Oen 0, -0, 0. 0en 0.0 0. =V 0. 6.0 00 0s =~0. 0. 0.0 0.0 0. <0. n.
.12108Z 10.4 92.4 2n 0.0 Oen 0, -0. 0. Gen 0,0 0. ~0s L 0,0 0.0 Gs =0 0. 0.0 0.0 [N Y L
1121142 10,7 91.0 20 D.0  0en D, -0, 6, Oen 0,0 0, =0 f, 0,0 00 Oe =0. 0. 0.0 0.0 0o 0. 0.
1121202 10.8 91.7 24 D.0 0on 0, ~-0. o, G.n 0.0 0., =0 e 0.0 0:0 Ve =0, 0. 0840 0.0 O =0 Ne
1122027 10.9 9l.4 2n 0.0 0.8 0, =0, 0, 0.0 0,0 O, <U. fe N0 0+0 0. =06. 0, 0.0 0.0 0. 0. 0.
1122082 10.8 90,9 20 0.0 0en 0, «0, 0, Uen 0.0 0, -~Us N 0.0 0e0 Os =0. 0. 0.0 0.0 0. <0. 0o
1122147 10.7 90.0 26 0.0 06 U, =0, 0, Ou.n 0.0 0, =Ue N, 0D 00 0o =0, O, N0 0.0 0. 0. 0.
1122207 10.5 3B.7 20 0.0 0«p O, =0, 0. OGe0 0,0 0, =Us . 0.0 0.0 0. -0, 0. 0Ma0 0.0 O¢ 0. 0.
1123022 10,64 R7.h 20 0.0 0«0 0, =0. 0. 0.0 0.0 0. =Ue Ne (] 0.0 Qe =0, 0. 0.0 0,0 0s <=0o 0.
1123087 10.6 26.5 2% 10,0 B88en 25, 95, 0, 10.7 849 30, 170. 0. 1.8 BleB 35, 1A2. 10, N0 0.0 0. 0. Ou
1123142 10.7 85.4 25 10,3 87.1 30, 103, 5, 11.2 84,0 35, 159, K. 12,0 B80.% 35, 165, 20. n,o 0.0 0¢ 0. e
1123202 10.7 84,3 30 10,6 B84sn 35, 19, S, 1lem 80, 45, 30. 20. N0 00 ve =0. 0. ne0 g.n 0. 0. 0.
1124022 10.6 93.n 3n 11,0 82.5 35, 38, 5, 12.2 7TR.®» 25, )24s L n.o 0.0 Ge =0, 0, ne0 g.0 0. -0e 0.
1124087 10.8 92.n 30 10,6 B8ler 35, 17, 5, 1l.7 77.n 20, 2500 =R, 0.0 0.0 0. =0, 0. 0.0 0.0 O+ 0. 0.
1124147 11.6 81.3 3n 11,0 B0es 35, 47, 5, Deh 0,0 0, =be O N0 0.0 0. <=0, 6., 0.0 0.0 0. -D. 0.
1128207 12.2 #80.9 25 11,9 9.+ 30, 78, 5. Gen n.n 0. =ve . n.n 0.0 0. ~0. 0, n.0 0.0 s 0. n.
1125027 12.9 RO.R 25 11,9 7%.~ 30, 92, 5. O.n n.n 0. =V Na L 0.0 0s =0, 0. N0 0.0 0s <0 Ne
1125082 13.8 86.5 25 13,8 8¢en 25, 23, 0, ten n.n 0, <=Ue ne N, 040 0. =0, 0. n.0 0.0 Oe e Ne
1125142 14,5 79.7 15 14,5 79« 20, '™ S, Qo0 N, 0, =Ue ne n.o G0 0. =0, 0. 0.0 0.0 0. 0. (L2

AL FIRECASTS

WHNG 24=4R 4B=HY T2-4R
AYG FORFCAST POSIT FARNR Y-8 1468, 163, 0.
AVG R16AT ANGLE EReDR al. B3. 21, 0.
AVG INTFNSETY MAGNTITUNF ERRO? 4o 6. 15, 0,
AVG INTFNSITY BTAS L. 4, i3. L%
NUMBER nF FORECASTS 10 5 2 a
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1

ANNEX B

WESTERN NORTH PACIFIC CYCLONE FIX

DATA

NOTICE - THE ASTERISKS (*) INDICATE FIXES UNREERESENTATIVE AND NOT USED FOR BEST TRACK PURPOSES.

Fix

—
LA NT U W

TIMs
i7)

31v900
ni1leds
014413y
012151
012336
020335]
02u801
021218
021900
022133
0223138
03974}
031200
01840
032118
032150
0al042
060350
0aU¥57
062002
062058
050024
050350
0s03933
051305
051943
0R0000
040823
0sU22
0rlee?
0sl323
0A2205
0s2348
070350
070804
071013
0rioay
071230
072147
080112
080328
080326
041029
oni353
082025
090054
0QU306
0glgll
691335
0ad25¢
100217
1n0845
1n0846
101136
101317
102127
1n2127
102236
110159
111008
1ylo08
111118
11184]
132107
112108
112218
17014)
170141
120948
120943
171100
171423
172048
172343
130328
130329
131042
131605

Fix
POSTTION

o
48
Dol
LyAn
Heby
Bean
SeDn
EPE L
Ao fn
Teh
Ay
Ra b
M, 8y
Qe aN
Pa2M
Qe Sn
FeIN
B4R
EY
A, b
Qe ba
Qehn
9,30
1halm
104N
11.08
Tlain
11.84
1143w
12428
12e08
12454
17,48
17,60
1243n
175N
12.4n
1246n
12,28
12428
172408
12.0n8
12.0m
11450
1t.9n
19N
17.30
1243n
17240m
119N
124 DM
1246
1%e?m
1728
17420
12438
12.3un
1243n
127N
17249N
13408
1308
133w
13468
13e7n
13468
las0m
13,90
1528
14,90
15,08
15.1n
15.4n
15448
1667w
lhe?n
16498
14.3n

1I2.72E
1n0.5E
16743E
1hABE
1RGeHE
18THE
167, 0E
167.0E
1RT7e4E
1AT.7E
167.3€
16R.0E
1R824 3E
167, E
168, GE
1hRaNE
1hT7+bE
147+ 1E
167+4E
16%.6F
I CLYS-13
165.0F
164 .5E
163.7€
1£3.6E
162+4E
1h1.7E
160.0E
150.7E
150.2E
15R.1€
157.9E
157.4E
157.0E
15A43F
15R8.8E
15%8. 7E
15543E
1573.2E
15245E
151.2E
152.1E
151« 0E
150.1E
14R.6E
147.5E
145.7E
185.7E
1454 2E
143.3E
14746E
140.2€
140.5€
16000
16n.}E
130.3E
139.3E
130.1E
13R7TE
13R.0E
13R.0E
137.8€
137.7€
13745€
137.4E
137.1€
137 1€
137.1€
13A«6E
13643E
13642€
13h«4E
136+6E
136.7E
137.5E
137.6E
137.7€
137.4E

Py
Pry
PCN
PeN
PeN

[tk
PeN
PeN
PeN
PCcN
PCN
PeN
PN
PeN

Pey

PCN
PeN
PeN
Pex

PN
Pcy
PCN
Pen
Pcy
Pca
PN
PoN
PCN
PCN

PCN

PON
PN
PeN
PeN
PeN
PCN
PN
PCN
PeN
PCN

PoN
Pcy
Pry
PeN
PeN

aCcRy

rrrIr0

CTOINDT T

L d

wE ro

N NmeXRNN-&2

CANPWY FOT O = NN N =~~~ =~ ST NT OE——NR

TROPICAL CYCLONE FIX DATA

TYPHOON ALICE

SafEit TTF FIXES

V¥YN2AK CODE

126354245
T2en /240

T2e0/240

T3.5/3.5

T3e0/340

73+5/3.5

Thel/440

75+0/5.¢

T640/640

T4:5/545

T3+5/4.5

T4a0/445
T3¢5/345

¥345/345
T4a0/440

T3e5/345

/50.0/24HRS

/D1.0/29HRS

/D1.0/24HRS

/00+5/24HRS

/0045/23HR<

/Dle0/26HRS

/D1, 0/24HR=

/Mle5/2THRS

/¥1.0/23HRS

/W0 +5/19HRe
/50.0/23HRS

780,0/25HRR
/50.0/2RHRS

750.0/26HRS

SaTFI) TTF

LICTETN
DmMSR3R
DmsER7
DwePTA
LT AT
GnFS3y

omso7
DELETN
OmMSBIT
DMSP A
Duspas
omsP37
I T
DMSP37
DmsR 36
GNFRa

Dmsp2s
BNFS3

DwSP3IA
Dmsaay
DwsP34
OMGPYS
GNFS3

OMSP IR
OMsP3s
oMsP37
Duso2R
DMse3?
DusoIR
omMsP3s
Duse3?
DusPIA
oMsPIG
GnFsa

LECEEY 4
GNFS3

DmSP3A
PIIS-ETY
DMSP3As
DMSPas
DuspPa7
DmsPa?
DMePIL
DmsP3s
[ELTENS
ONSPIS
OMSPT
DMSP A
MR35
DMSP3IA
DMsPas
Dmse37
DmsPa?
DMSPIA
Duse3s
Ouse3?
onEPIT7
0uSPIA
DwSPIS
DMSP37
DmMsP37
DMSP3IA
DMsP3s
DMsP37
DusPa7
pLATETY
DMSPIR
DMSPIS
DMKP?
owsea?
DusPIn
DusP3A
DweR17
Omse3A
OMSPAT
Dwsea7
DMSP 4
DMSPIS

135

COMMENTS

INI) Jds
INIT Jas

Cl uP

INIT Jdg

¢l uvP

SITE

PGTW
PGTv
KGWC
PGTW
KGWwC
PHIK
PGTW
PGTW
KGWC
PGTH
KGWC
PGTH
KGWC
PHIK
PGTd
PHIK
PGTW
PHIK
PGTW
PGTW
PGTW
PGTH
PHIK
PGTH
PGTw
PGTH
PGTv
PGTwW
PGTW
PGTwW
PGTW
PGTW
PGTW
PHIX
PGTa
PHIK
PGTH
PGTM
PGTH
PGTW
PGTw
ROON
PGTW
PGTW
PGTW
PGTwW
PGTW
PGTW
PETH
PGTW
PGETH
RODN
PGTH
PGTH
PGTY
RPMK
PGIW
PGTW
PGTH
RODN
PGTH
PGTH
PGTW
PeTH
RODN
PGTH
RPNK
PGTH
RPMK
PGl
PGTW
PGTH
PGlu
PGTW
PGTH
KOON
PGTW
PGTH



* 19

8i
82

B4
85

Fi1x

-
SOCE NS W —

Fix

-
CWE~NCU LS W -

132028
132028
132325
140105
140909
140909
142307

TTME
(7

020115
021520
030053
030310
040210
041523
051302
051423
050259
061213
arle2?
07U008
670256
071407
071820
072040
0a0010
0n02e7
0R1302
081508
0n2219
050202
00601
090840
091434
002054
1n0ss5
101742
102105
110210
111245
11153p
120104
120254
121859
121806
122013
130028
130253
131226
131517
140004
140308

TTME
(7}

00330
020620
00730
030830
030330
031130
032230
040130
040530
050730
060800
040830
0640900
040330
061000
0sl100
041130
000435
050310
05u535
0QU6blLo

18.2%

161N

Faeth
16.0n
17,40
1A42u
17.m

140.1€
13A.1E
13R46E
13h.4€
14n.TE
135.4E
137.1€

FTX
POSTTION

SeIn
65N
Te2N
Ty
Fe AN
CR1Y
10438
1n.6n
11.58
17.1u
122N
12.3n
1248
12458
12.2m
1242w
12.2n
12.1n
12,28
119w
Hfn
11.98
121N
12.1u
12.0n
1178
1242w
12.3n
123
12454
13,38
13.3m
13,9~
l4.0N
14.8n
15.1w
15428
15440
15.7n
164N
1643y
16,58
161N

Frx

16R.5E
16726€
168,0E
168.3E
167.8€
166.2E
163.3€
163.1€
161.0E
150,2E
156.0E
157.6E
157.0E
154.7€
154.2E
153.5€
152.8E
152.4€
146.8€
160.6E
14R.1E
147 4E
14A6E
14641E
144.8€
1473.6E
141.8€
139.2E
13942€
13R.5E
137.6E
137.3€
137.1E
137.0E
136+5E
13n45E
13h.7E
13648E
13A.TE
137.2E
137.2€
136.7E
136.2€

POSTITION

TeTn
A én
A.2N
Re3N
AeSN
AsbN
Q.IN
9.
9. 6n
9e 6N
LY )
Q.58
Qe BN
Qe bV
Q.58
Q.5n
9e5M
123w
12.3n8
12.3n
12430

16R.2€
16R.0E
16R.2€
16R.2E
16R.2E
16R.P€
167.7E€
16744E
167+6E
16746E
1675
1h75E
167.2E
16741E
167.1E
1hee9E
166 .8BE
16A.RE
Y4k TE
14hTE
144.5E

PcN 6
PcN &
PcN S
PN 3
PeN ©
PCN &
PN 3
FLT 70043
LVL HGT
1500F T
TOOMB 2944
TooMs 2973
TooMb 2934
ToouB  o9e>
Toong 293}
TaoMg 2847
To0Mys 2825
7a0mMs 2807
7a0M 2763
TnomB 2762
7aou8  »>674
Toomts  264e
TooMB  >54)
ThoMB 2479
TooMB 2477
ToOMB 2544
ToOMa 7537
ToOMbd 2690
Toomd 2743
Toomd 07173
Tooms >77y
ToOMB  »B4s
T00MB8 2857
TooMB  2B49
TooMy 284>
TaoMs 2804
Ta0MB 2685
TnoME 2644
TnoMH  26UR
ToOHB 2397
7nomMs 2367
ToomMs  2b73
TapMs 2625
700M8  >7B3
Tooms 2764
Tooms  >76)
7n0M8  >8B5%
TooMs 2925
TooMy 2959
TooMB 017
TnoOMs  q12¢
TooMs 145
RaDaR  ACrRY
LAMD  PAOR
LANMD PnOR
LAND FalR
LAMD FalR
LAND  PnOR
LAND PAUR
LAND FalR
LANMD Pn0R
LAND Pn0R
LAMD 6n0D
LAND 610D
LAND 600D
LAMD  GOHLD
LAND Falr
LAND Falk
LAND PnUR
LAND PAOR
LAND PNUR
LAvD PAUR
LAMD PAOR
LAND PAUKR

TZ2e073.0 /Wle5/24HRS

T1e0/2.0 /W1leD/24HRS

DBS

MsLP

986
984

982
983
383
372
969
968
963
961

949
937
930
928
938
935
954
957
864
964

974
973
370
965
953
949
943

938

946
965
963
961

977
985
989
1005

EYE
SHAPE

DuSPR37
DMSP27
[T -LTY
pmsPas
VLY S
DMSP37
OMSP 34

ATICRAFY FIXES

Max=SFC-wy0 MAX-F(T-LVL-¥Np Arrey EvE
YEL/ARG/RNG NTR/VEL/BNG/HNG NAV/MET SHaPE
65 1BG 35 PPa 72 180 3% % 2
nat 50 290 30 17 S
35 120 15 P10 60 120 24
45 060 40 1s&n 52 Qo0 38 3 2
55 310 &5 n&0 53 310 45 2 8
310 54 200 40 & S
130 74 040 30
190 79 100 20 10 3 CIRCHLAR
35 340 1a 100 70 340 2n “ & ELLIeTICAL
1?0 87 030 22
nan 88 3U0 jn 4 5 ELLIeTICAL
& 6
80 010 20 170 102 040 20 « & CIRCyLAR
110 96 090 24 )8 & CIRCyLAR
nva 126 010 1s
100 330 .S 00 105 300 )5 15 2 CIRCytAR
190 170 170 115 140 3o
130 060 20 140 115 060 1n & &  CIRCyLAR
120 60 Q90  3n
0&0 RO 30U 21 E Y EtLIpTICAL
110 250 10 23n 30 270 gn 4 5 CIrCuylaR
30 180 10 030 75 300 )0 a4 & ClRCuLaR
85 210 130 107 050 je
n90 94 230 2n 5 &
140 90 040 1r ? & CIRCiLAR
60 030 30 110 A7 040 3n s §  ELLIeIICAL
65 090 20 1680 99 090 10 4 2 CERCILAR
asn g6 280 14 L ¥ CIRCpLAR
ant 90 330 3n
85 360 15 V0o 3105 0fv 3n & %  CIRC;LAR
1RO BO 100 )& CLRCULAR
090 g5 340 18 1n 5 CLIRCyLAR
120 150 8 720 110 150 }=
120 150 8 270 110 150 s 4 3 ClrCuLar
130 a4 050 3 5  CIRCuLAR
170 90 09¢ o
100 83 360 T 16 3 CIRCuLAR
40 030 35 110 65 030 3R
65 090 15 non &0 340 en g 2 CERCULAR
170 67 100 2n
nen 57 280 30 5§
50 330 20 A0 45 040 en
36 350 30 140 35 330 9 5 S
QAAR FYXES
EYF RADNB-CODE
DIam  aswak TOOFF COMMENTS
PRBL ANTR
PREL ONTR
P&Bl. FYF
PeBL ONTR
PSBL ONTR
PSBL CONTR
PSBL CNTR
PSBL CNTR
PSBL ONTR
PSBL FYF
PoEL FYF
peBL FvE
PCHL FYF
PSEL FYF
PSHL FYF
PSBL ONTH
PSBL CNTR
wALL 1D VSB SSWoNNE

136

waLtL

rLn VSBL SW.N

RODN
PGTW
PGia
PGTW
RODN
PGTwW
PGTY

EYE. ORIEN-

01auw/TATION

35

30 20 010

25 15 030

27

17

15

15

25 15 020

30

30

35

25 18 040

20

17

13

10

12

10

13

in

eYr TEMP (ry uSN

out/ N/ DPvesT NO»

+29 +25 +p5 1

+12 +15 11 2

«16 + B Kl

+13 415 +10 3

+13 +17 + B [

oii o1l oLl 7

+15 *+14 10

e13 o415 +}3 10

«10 o1& 410 11

+17 +11 12

+12 415 +313 12

13

+12 218 €13 13

+13 418 ¢]1 14

+21 +10 16

+1b 426 +10 14

+22 *l2 19

s13 420 +12 15

26 + 8 1e

« B 625 ¢ 8 16

412 423 +)3 7

411 423 1V 17

+23 ¢+ 3 18

418 422 410 18

«l2 +18 +11 19

+12 415 *+10 20

«13 418 21

17 #12 *1e 23

+20 *13 ?3

+12 221 12 23

+15 ¢ 5 24

“12 21 ¢ 6 24

+21 +10 25

«11 22 11 25

+18 416 +11 26

?6

411 +17 +11 26

23 27

+12 .19 »?

+18 10 28

413 420 <10 28

.18 4 7 29

+18 o]15 ¢+ & 29

RADAR SITF

POSETYON: wNO ND,
8,78 167.TE 91386
B.TN 16776 9l3R6
B,7% 16T.7E!  9l366
BTN 167.TE: 91386
B.TN 167.7E°  913AR6
B.78 167.TE:  9l3m6
B.7M 1674TE:  9l3s6
B.7M 167.7E  0ol3ke
B.7# 167.7E-  19l3k6
B.7N 1677E  9l3R6
B,7N 167.7E  g)3s6
8.7M 167.7E 91386
8,7N 167.,7€ Q1366
8,78 167.7€  gl3s6
8.8 167.TE 91366
B.7w 167+TE  9l3ke
B.7w 167.7E  ql3h6
13.6% 148,9E 91218
13.6% 168,9E 091218
13,68 1449 91218
13,68 16¢49€ 91218



Nais3s
00705
0av735
90405
09u835
030310
090335
06010
005035
00L105
0g1135
051205
051235
091310
031335
0alely
094435
LETENYY
031535
091510
0616335

1224
12430
1243
12.4n
12,3n
12438
17488
12448
12,3y
12,08
12438
12.3n
12, 3In
12en
1243n
12438
12.an
1240
1244y
124am
1238

14A44E
14ha3E
14642E
16K.2€
1454BE
145 ,BE
165.7E
148, 7E
14R.7F
165.5E
18%5.3E
145.3E
14842
145.0E
144.9€
144 48E
194 47€
144.7E
14446F
144.5€
Y44 e4E

LAND
LAnG
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND

PAGH
PnoOR
PnOR
PNOR
FalR
PADR
FAlIR
PNOR
FaiR
FalR
Falwr
Gnlo
Falw
6A0U
6n00
Falr
Falkr
Falkr
FalR
FalR
Falr

8
20

137

wALL
wALL
waLL
wALL
wALL
waLL
WALt
waLL
wALL
wALL
wALL
wALL
WALL

€A00
GNOD

HVY
HVY
HYY
HVY
HVY
HVY

cLn vSBL SSw=N
cLN VSBL SSweNNE
cLn ¥YSBL SSwew
LD VSBL SSw=NNw
LN SSW-NNE

cLn WeN

LD SN

€LN SSW-NeNNE
€N S5-N-NE

€LN S=NNE-NE

cLn S=N

SEW-NNE

S-nu

€%P WALL CLD OPEN E-SS¥
CYR WALL CLD DPEN ENE-S=S¥
ATTFNUATION
ATTFNUATION
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2nau3 60313 EvE CTRCULAR UPEN
PP4e4 50210
21A17 S060¢2
P0nss 7F777  EYE 60 PCT CIRCULAR NPFN E
27914 73610 EYE OPFN ELLIPTICAL
PRIIL IINY

140

kys TEMD ¢y uSN

out/s N/ IP/s8RT NDe

+11 416 11 26 3

«14 +15 ¢ 8 3

+13 +11 £l

+13 o1 +12 5

+ih 417 410 ]

+15 +l2 7

o1 o1b vl4 7

s17 427 *12 3

+13 #il 9

+1n 418 ¢12 9

«15 +i2 10

+11 41% ¢11 10

els +21 +10 11

12

+ 3+ 3 14

+13 +12 14

+11 *11 14

+« B 410 +10 19

+11 +10 15

o 7 413 + 8 15

+19 11 16

+14 18 11 16

+15 + & r7

sl 215 ¢+ 9 | R4

+13 + 7 1d

+13 415 + 5 18

s1L 11 19

+10 411 <1} 19

«12 +11 +ll 20

RADAR SITF

POSITYON wN0 NO,
15,28 120.6E 98327
15,28 1204,6E 98327
15,28 120.6E  9B327
15,28 120,6E 98377
15.2M 120.6E 98327
15.28 120.6E 98327
15,28 120.6E: 98327
15,28 120.6E 98327
15.2M 120.6E 98327
15,2~ 120,66 98327
15.28 120.6E 98327
15.2N 120468 98327
15,28 120,68 98327
15,28 120,68 981327
15,28 120.6E' 98327
15,28 120468  qB8327
T4, IN 123,08  qBeAG
15,28 120.6E: 981327
15,2% 120.6E 98327
16.3% 120,6E 9832]
15,2N 120.6E 98327
15.2N 120.6E 98327
15.2N 120.6E 98327
15,28 120.6€° 983727
15,2N 12046E 98327
15.28 120.6E 98127
15.28 12046E: 983?27
15,2n8 120,68 98327
16,38 120,68 98371
16.1n 123,060 98640
15,2m 120466 98327
15,28 120.6E 98327
16,38 120,6E 98321
15.2M 120,6E: 0B327
15,28 120.6E 98327
16.3N 120,6E 98321
14,18 123,0E  qBss0
16,3N 120,66 9837)
14,18 123,0E 9Be4&0
18,38 120.6E 98321
164,18 123,0E 98440
16,38 120.6E 98321
16.IN 123.0E  9B4s0
140N 123,0E 98440
16,38 120.6E 98321
14,18 123,0E L1212 1)
14,1% 123,0E QB&40
16,38 120.6E 9832}
16,3~ 120.6E QR3]
14,08 123.0€ QB&AD
16.3N 120.6E 98371



Flx
NO.

WECT U W~

T1ME
(2}

0622335
0nllle
042217
072138
0al222
082323
00147
030358
091204
051624
092058
092305
1a0129
1n0310
100938
1nll4s
intaele
Inlsall
1nd219
102213
170023
110252
110252
111059
111100
111310
111533
111538
112159
112159
120011
120236
121039
121040
121252
121515
121515
122139
122139
172353
122353
130215
130215
111020
121020
131235
131457
131657
122300
13230)
140117
lavully
140333
140333
lal000
161000
1e1217
lal217
1al63y
lale39
142240
la2241
180053
150320
150320
18112l
151153
15115%
151820
1se220
14004}

FIX
POSTTION

4e0n
442N
4e?N
Sen
4,0y
Se0N
LYY
Ae?N
Te?n
Tabn
TedN
Tedn
Tebnt
Q. ln
Ba5N
LIETY
849N
BeldN
R.IN
Re 8N
LML
dedn
e HN
9.9n
10.0n8
Q.8N
19,10
Qe TN
1028
1n.6m
10478
10488
105w
19,58
10478
11.78
1le9n
12418
121w
12.0n
1”7.1n8
12428
12.3n
13.1%
13.1n
13.1n
13.5x8
1249w
11,78
13.8y
1é42N
14408
13,98
13.9n
laatn
la,0m
14.0m
1428
14438
13,98
15428
15,1n
15430
1342m
1S¢8n
lha2N
1A 2u
1S546M
16e4n
1A,8n
TR 1Y

147.7€
142 .3E
147.6E
139.0€
135.0€
134, 1E
134,0E
137.4E
13442E
133.7E
13748E
1.7€
131 46E
130.0E
170.8E
129.1E
12R.7E
127+ 6E
12he1E
124.8E
125.7€
12845
12545E
123.6E
122.,0€
127.9€
1272.RE
122.1E
1272.0E
127.4E
1215€
121+2E
119.2€
120+ 4E
12001
11946E
119.4E
119.4€
116.7E
119,8BE
119,6E
119.9€
119.8¢
11945€
110.5€
119.6E
116.5E
116.3€
1720.1E
12n.1E
120e1E
12n.3E
12n.1E
12043E
120.6E
120,6E
121.1F
12140E
12144E
121.0E
122.5€
122.3€
122.6€
122.7€
123.2E
127,9€
123.9E
123 «8E
124.5E
17A41E
12A44E

ACCRY

PeN
Pey
PN
PcN
PeN
PeN
PrN
PN
PN
e
PeN
Pen
PeN
PeN
PcN
PcN
PrN
PeN
PCN
PeN
PeN
PcN
PeN
PrN
PcN
PeN
PeN
PcN
PeN
PCN
PN
Pen
PcN
PeN
PcN
PCN
PeN
Pcy
PCN
PCN
PCN
PeN
PcN
PCN
PcN
PeN
PcN
PcN
PeN
PCN
PeN
PreN
PeN
PCN
Pey
PrN
PeN
PeN
PCN
PeN
PeN
PeN
PCN
PeN
PeN
PcN
PON
PeN
PcN
PeN
PeN

h
K]
B
5
B
5
5
3
5
L]
6
5
B

k]
6
]
-3
6
5
L
s
3
3
6
-]
[
5
5
b
b
5
L
6
b
5
L]
&
E
5
5
5
3
3
&
4
1
>
3
S
3
4
o
k]
5
-
6
Ll
5
-3
k]
L
S
k-1
E)
L]
3
b
5
[
b
E

TROPICAL STORM DOT

SATEI) T1F FIXES

DVn2aKk cong
T0e0/040

TUD/0:0 /S0.0/24HRS
TUeN/0+0 /SGa0r/2INRS

Tle0/140 /DL,0/25HRS

TleS5/143

T245/245«/D10/19HRS

Tle5/2454/Wleps724HRG
Tle5/7145

T3e0/3.00
T2e0/240 /DD+5/2AHRS

T2e5/340+/W0e5/24HRS

Tle&/145¢

TUspB/1e0=/%1e5/23HRS
Tla0/2.0 /W1le5/24HRS

Tle0/1a5¢/W045/26HRS

Tlens1.0
Tle0s140 /50.n/24HRS

SaTFIE Y TE

DmsD3A
Ducps
DMsRIA
ousP37
AT T
Ouspan
DMsP3Is
DMSP37
DMSPas
Dugpay
DusE3I7
DHIINC5TN
DusP3S
DusP1s
Duse 7
DMSe3A
DMSeIG
bwspag
Duse3r
DMSERT
DMsE 34
DmgEaR
DMSP3I5
owse3?
oMse37
LHULELTS
Duseasy
guseas
puSE3?
DmsR37
DusPaK
DMGEIs
Dwse3?
DMRPAT
DmSP3IA
LELCATY
DI TN
LI AT
pusea7?
DusPIA
LR TY
DmMSP 38
DmsPas
DMsPa7
DmsP37
[ELCETS
[+ 14+ 1Y
DMRP Y
OMsea7
omse37
PEATETY
[T
DEIN-E 1Y
DMSR3S
DmsPa7
Duspa?
[ELTETY
DGO A
DuGo 3
DusPasS
pugo3?
QueRa?
[a LA T
DMSRISN
DMsP IR
Dusp3?
DuSPIA
[\ILLETS
DmspIs
Omse37
[LLCETS
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CUAMFNTS

INI) Dus

NOT AvALr EDRF OF DATA
NOT AvaDy EDGF aF DATaA
NOT AVATT EDGF 0F pala
INIT Dosg

N/A O¥ER LAND

N/A DVER LAND
N/A UVER LAND

N/A OJE TO TFRMEINATOK

N/A DJE YO TFRMINATOR

CI uP BaMDINR FYE

Cl uP RAGGED FYF
EYE HASGFD

INIT Jds

PS3L SECONDARY 14.0N 119.7E

SECUNDARY AT 14.5N 1214nE

INIT Jds

SITE

PGTw
PGTw
PGTW
PGTW
PGTW
PGTw
PGTW
PGIw
PGTwW
PGIn
PGTN
PGTW
PGTN
RPMK
PGTH
PGTw
PGTW
RODN
PGTwW
RPMK
PGTW
PGTN
RPMK
RPMK
ROON
RPMK
RPMK
ROON
PGTW
RPMK
PGTwW
PGTW
PGTW
RODN
PGTW
PGTR
RODN
PGTH
RPMK
ROON
PGTW
RODY
PGTW
PGTW
RPMK
PGTW
PGTH
RPMK
RPMK
ROON
ROON
RPHK
RODN
RPMK
PGIW
RPMK
RODN
PGTW
PGTW
RPHMK
RPMK
ROON
ROON
ROON
RPMK
RPMK
PGTw
RODN
PeTH
PGTw
ROON



1%
We

~OUF WA~

i

(T2 SR B R

Flx
NOW

Wi -

TrMz
{7}

120313
130209
132117
laul0y
140314
tecli2o
1232

T1M%
?)

122233
132303
Y13234p
lsun33
lavl0s
1av135
lsu20s
laU235
140305
lavelg
140632
lad34s

AR LH
(7}

141200
170000
l7lz2u0

LA s
SO811 1

1n42x
12428
13,5~
13, 7w
11,388
17,2~
{1 7.6nM

Tty

120.5E
11098
17n.0E
170.2E
12045F
128458
175.5¢%

P0G

13,74
13,44
Ti.8n
1339w
13.39n
1388
13.9%8
1343%
13.90
1398
14,00
14450

Si1x

120.1€
170418
17041E
12n.2€
12ne2E
12ne3E
12n.2E
12043E
170.3E
120.6€
120+7E
121..8€

POSTTOe

2040M8
22,30
27406

17Q.0E
133.0F6
Lan.5E

LT
VL

Tagmus
ToOMs
7nomn
Taoms
To0MH
1590F #
Toomy

RADAR

LAND
LAMD
LAND
LAND
LA D
LAMD
LAMD
LAMD
LAMD
LAND
LAHND
LAND

INTENS
ESTIMA

2>
2%
25

70043
HGT

2090
3vly
29743
2952
3v35

3127

acnry

PADR
SNUR
P1OR
FAlR
Falk
Faln
Falnr
FALR
Falr
670D
6a0D
POUK

ATICwAFY FIXES

735 Max=sFC-wyD
MSLP  yIL/4RG/ANG

too2 25

986

VRN Rederd
LRV R

1004

EYE
SHAPE

CIRCILAZ
CIRCHLAR
CIRCULAR
C1aCHLAR
CIRCULAR
CTRCHLAR
CTIRCHLAR
CIRCULAR
CIRCHLAZR
CIRCHLAR
CIRCHLAZ
CIRCULAR

TTy VTaREST
TE JeTA (NM)

120
60
60

160
18U

340
100
3160
1440

£y
D1

1

08348

L3
am

»n

24
20
25
»5
25
25
24
25
25

$5
30

30
30
20
50

MAXSFLT-LVL=4NN  ACCRY
NIN/VEL/BRG/ANG NAV/MET

2in 34 160
230 30 15
nzo 35 1m0
11a 32 350
380 39 240
210 32 g
1w 28 290
FIXES
RAHIB=COUE

ASwan TOUFF

SYNDITIC FTXES

142

COMMENTS

™
50

7 4
1
15 2
1
3
10

15
47
qn
30 10

P AR VR VRV IR

EvE €YE DRIEN-
SHaPE OTaw/TATION

ELLIPTICAL 3n 20 360
ELLIPTICAL 30 20 3560

COMMENTS

PERL FNTER

CNTR STNRY SINCE LaSt REPONT

EvE D1aM UNK

kYs TEMP

.9
+18
15

+11

«10
+12
+18

+13
+2%
+11

RADaR
PASETYON

15.2w
15,28
15.2n8
12,28
15.2n
15,2%
15,28
15,2~
15,28
15.28
15.28
15.2w8

+10
+314Q
+i0

+l2
.24
-9

120.6E

120.
120.

13
6E:

12046E
120.6E
120.6E

120.

6E.

120.6E:
1204 6E:

120.

6E:

120, 6E!

120,

6E

try
QUY/ Ny DP/sSeT

SITF
wM0 ND,

98377
98327
9813127
Q8327
98327
Q8327
08327
9B3?>7
98327
98327
QB327
Q8327

SN
ND,

L - O T 4



TROPICAL DEPRESSION 05

SATEVH TTF FIXES

FLX Tiue FIix
NO. () POSTTION aCeRy DVnraK CODE SaTFILTTE CONMFNTS SITE
1 210321 1R.3n 114.2E PEN & T1e5/1.5 Dmse3s INIT Dus RPMK
2 270035 2Zleen 11R0E PeN 3 Tle0Ds}a0 DNSPIA INLT Jdg PGTW
3 270253 21.4N 11R.3E  PCN 3 TlaS5/145 /50.0/28HRS  DmSP3IS RPMK
4 220253 22.1n 11RSE Pra 3 Tle5/1.5 [{ELEEN INIT Jus RODN
3 230018 22.0N 124BE  PCN 3 12.5/2,5-/N1.5/24HRS  DuSPI6A PGTW
6 20233 27,2 125.3E PN 4 DMSPIS PeTH
7 29U235 22.0M 126.5E  PCN 3 T245/245 /D140/24HRS  DMSP3S ROON
4 231022 72,.6n 128.0E PN 3 DMSPIT PGTw
9 231022 22,7 128.0E PcN 3 DMSP 37 N RKSD
10 231259 22.9n 129.90€ PcN 3 DuSPIA PSN HBASEN ON CR BANDS PGTH
11 231516 22,.9% 129.7E PcN S Duse3s RODN
12 231516 23.20 129.8E Pcu 5 omse3? PGTW
13 232121 R24.1Nn 137.0F PEN b T1.5/2,5 /41.0/21HRE  DuSPIT PoTwW
18 232121 24.4n 133.5E PN 5 t2.0/2.0 OMSPIY INIT JdS/UPR LvL RPHK
15 240000 24,8y 137.7E  PcN 5 DMSP34 PETH
16 240216 25.4n 137¢1E PN 3 DuSPaS PGTH
17 240216 25418 133e8E  PCN 3 Ylen/1aD DMSPIS  INII Dds RKSO
18 241000 27.7n 13A40E PCN S DusP37 PGTW
19 241002 28.0n 138.7€ PCN S DMSPIT ROON
20 241002 27.In8 13640E PCN S Dueo3? RKSO
QAYAR FIYXES
FIX TruE Frx EYE EYF RANNB=COVE RADAR gITE
NO. (7] POSTTTON RoDar  acrkY SHAPE DIamM  ASwAR TOOFF COMMENTS POSEITEON wu0 NO,
1 230200 22.2n 128<1€ LAND 21872 50511 24,8N 125, 3E¢ 47927
2 2.0200 22,2n 126.1E LAND 10823 50716 24,38 120,2E  47T918
3 230400 22.3n 125.7E LAND 21812 50914 26,88 12343E 47977
4 230800 22.3% 12%.TE  LAND 70942 508)2 26.3N 124,26 4708
S 230500 22,4n 12R.0E LAND 10R72 50816 . 26,88 125,38 47997
6 230300 22.4n 12R.DE  LAND 35741 50819 26,38 120,28 4T9MB
1 230600 27.4m 12442E LAND 77012 50814 24,80 125,35 47977
B 230600 27,6n 17R.2E LAND PN7R1 50911 26 ,3N 128,280 478
9 20700 22.5n 126«6E LAND 2aRa2 50822 26,88 125,38 47927
10 230800 22.5n 1249E LAND 24811 50816 26,8N 125,36 oTIP7
11 291500 23.6a 1295 LAND s/ 40522 26,kM 127,76 47937
SYNOOTTIC FIXES
FIX TimE LR 1 INTENSTTY NTAREST
NO, (7} SOSTTION ESTIMATE  NATA (NM) COMMENITS
1 210000 18.0w 1lasOE 15 60
2 211200 20,0m 118.0E 1% (1)

143



Flx
NG,

CERNDU P DN

TYME,
)

260019
2A1119
2h144]
270001
270200
270847
271102
272128
272343
2a0lisl
2al008
2nl1225
2a1423
2r2325
291208
292307
3nl150
3nl346
3n2208

‘010031

010227
010227
011050
011050
011313
011313
071509
011509
012148
050013
050137
070155
020209
020209
020209
021029
0921255
021450
02145}
0>2128
0r2129
022356
030137
041009
031237
031832
031432
032249
032243
040300
060314
041131
041555
041555
042230
050101}
050255
050256
051110
osillo
081343
051537
052210
052210
060043
060237

FTX
POSTTION

Se N
8.0
B3V
Jentn
Re TN
Ba6N
Be7N
1143m8
116N
11488
121w
12,94
13428
12457
1290
13.7n
13.7n
1348n
137w
13.58
13.2w%
12.9n
13.7n
13.8n
1388
13.78
13.64
13,68
14,78
14,58
1648N
léaln
14,54
14,58
14,60
15.0u
15,1n
154 1n
154 3n
165, 8%
15,9
16,0m
16,20
176N
17+Rn
18,1
18.1m
1Re6N
18,78
18,98
19.5N
19.8%8
20.1Nn
20428
201N
20,0m
204N
20424
20,58
20,61
20464
20,7n
ATRLY
2158
2145
21458

139.3E
181.7E
139.0E
14n.+4E
14n.3E
130.5€
130.4E
138.9E
138.7€
13A.6E
13R.4E
13A.6€
13R.TE
136.0E
137.6E
135.2€
137.6E
1372.3E
137.7€
132.4E
131.5E
131.3E
131.0E
130.9€
130.7E
13n.7€
13n.2E
130e1E
12941€
12R.4E
125.0€
128.3E
12R.1E
178.5€
12R.1€
127.1E
126+6€
12A46E
12he4E
125.0E
126.3€
125+0E
124 .8E
123e4E
127 +8E
122.6E
123.1E
119.5E
121.5E
120.6E
120.4E
11944€
11R.0€
11R.1E
1163
11R.0€
116.8E
115.9€
114.3€
114.5€
113.7€
113.7€
111.8€
1117E
111.9€
110.0E

aCrRY

PCN
PcN
PeN
PEN
PeN
PCN
PeN
PcN
PCN
PCN
PCN
PCcN
PcN
PeN
PCAN
PCN

PCN
PCN
PeN
PCN
PcN
PeN
PeN
PEN
PcN
PCN
PcN
PeN
PeN
PeN
PrN
Pey
PCN
PeN
PoN
PeN
PeN
PCN
PeN
PCN
PcN
Pey
PcN
PCN
PecN
PeN
PcN
PcN
PcN
PeN
PCN
PcN
PCN
PeN
PCN
PcN
PeN
PCN
PCN
feN
PeN
PeN
PeN
PeN
PeN

[, T . . U e U

U PLULALLLWE WL AU T WO RO~ AP FLN LYy wU T NI OV U TR Ue

TYPHOON ELLIS

SATEN I TTF FIXES

0VnIaK CODE

TO0e0/0a0

TUe0/0e0 /SN.0/26HRT

TDe0/0.0 /S0.0/25HRE

T0e0/0.0 75040/24HRS

Tlens/1.0 /D010/23HRS

12407240

T3e0/3.0 7D2.0/2KHRS
T4e5/4,5 /D0.5/24HRS

T4 07640

T4e0/440 /0140/21HRS

T5.0/5.0 /02.0/28HRS

T4e5/3.5 /WLe0/21HRE
T3.0/4400/W2:0/21HRS

7345/3.5 /DNe5/24HRS

T445/425-/%140/23HRS

T245/245=/W2e4/2?HRE

SaTFIt TTE

LIRS
pugOA
puguls
DuSPI&
oMSHIS
omsPI?
Dusp A
DwRe47
Duso 3k
DmsP 35
DusP37
DmMSP3A
DMSP N
DMSP3A
OMSP A
DMSPRG
DmsP R
oMeR3N
OmsSP3T
IR T
[TLLET
OmeRI%
oMsRa7
Duseq?
[ITS=E TN
Dmse A
DmeR 1S
DMRP3IR
pusP3?
DmsR 34
DusP3e
DwsP3Q
Dmso35
DMRP2S
DMsPIG
DusPR7
PELLT
DusPas
DumsP3S
DMSP 37
NMSP27?
DMSP3A
DMSPIR
oMsP3T
OMSH A
[y 1 L LY
DMSP IS
[ELCEYS
omgPa7
PELTET
pusPI&
DPuse3l?
DMSP3IS
DuSE3S
DusP27
DueP3IA
DMSPS
DMSP 3N
OMSP37
puse 37
pwsPas
ousP IS
oMsEIT
oMsP3T?
DMSR A
QUSRS
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CIMMENTS

INLY Jos

POSSI3LE SECONNARY 10.8N 130.4E

INI( 0ds
Ccl uf

UPR Lvi OIITFt W

UPR LV ANTI/RANDING

INIT 085
cl vp

EXPUSEY 1LCC

EXPOSEY 1 LCC NF OF DENSE COnV

EAPUSEN 1 LCC
WELL OJEFINED 11CC

N/A DJE TO TFRMINATOR

SITE

PGIw
PGTw
PGTw
PGTW
PGIW
PGTw
PGTw
PGIvW
PGTd
PGTw
PG
PGTe

PGTH

PGTW
PGTW
PGTH
PeTw
PeTa
PGTw
PeTw
PGTY
RPMK
PGTW
RODN
PGIW
RODN
PGTW
RPMK
RPMK
PGIW
ROON
RPMK
PGTW
RPMK
ROON
PGTW
PeTv
RPMK
PGTH
RPMK
PGTe
PGTo
RPMK
PoTH
PGTW
PGTW
RPMK
RODN
RPMK
RPMK
ROON
ROON
RPMK
ROON
RPMK
RPMK
APMK
RODN
ROON
RPMK
RODN
RPMK
PGTw
RPMK
RODN
RKSO



ATICWAFT EIXES

FIX Timg FTx 1 4 7dUu3 3AS  MAX~SFC-wuD MAX~FLT~LVL=wNR AcCRY Evk FYE DRIEN~ Eve TEM? (r) USN
NU, (7} POSTT [0 tVL HGT  MSLP  VIL/2RG/RNG NIW/VEL/BRG/ANG NAY/ME T SHaPE d1au/TATION  0Ut/ [N/ DPygsT ND.
1302003 11,30 132.3F TaoMp auds 1000 160 19 040 30 e 32 4
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PN
PeN
PN
PcN
PN
PN
PcN
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OMSP G
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DmsP37
pMsP3T
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DMSP39
DusP3I7
DmsP3A
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DMSPa9
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Duse3?
DusP37
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DMSPA
DusPa9
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DusPIT
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oMsSP37
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PGTH
PGTY
PG
RPMK
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ROODN
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PGTW
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PGTW
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RODN

RPMK
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PGTH
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ROON
RKSO
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2503928
252113
260509
260313
2sl830
262025
272307
281833
2re052
200715
290329
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2u203l
3n0615
301325
3ni333
In2225
310648
319910
312148
0310745
010306
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{7}

010000
010100
010150
010300
0101359
010500
010500
010500
010550
010500
010500
010600
0105650
0y0700
010700
010700
010800
010830
010300
010300
010900
010330
nyiooo
011000
014200
nvi3o0
011600
011500
011600
011700
011900
011840
011300
012000
012100
012100
0624100
020100
020200
020300
020300
020400
050600
020500

Tz
in

241200

[ 28
BOStTION

14,8n8
11.2w8
1lebm
11,38
12,38
125w
lheln
1643%
14, 7n
16,68
LYY
LheTw
1A 48N
17.18
17.1n8
1R,2n
18, 6w
19,3
19,48
20, 5n
21,08
21428

crx

1465
143, 4E
181.7€
161.3€
136,BE
140 ,0E
137.9E
135.7E
136. 7€
13%.5E
138.2E
1344 LE
133.8E
132.7€
137e4E
130.2€
12a.TE
127+6E
12A.9E
123.7¢
121.1€
120.8%

POSTITION

20454
20,7N
20.TM
20,50
20,78
204458
20.45M
20,7
20,%%
2N 8n
2N, 7N
21498
20,78
20488
2lelN
2243N
2le2n
20,8N
2le28
21, 1N
214N
20,98
21470
2l.3n
21.5n
2lehN
214 h%
2145N8
Plely
2V,
21, 7u
23, In
Ple?n
2L,
218N
2148n
27.3n
22458
27246n
27 6M
22, 6N
22,58
22.4M
22,6m

Fix

123.0E
127249E
127 45E
127.2E
122.0E
122.0E
121.0E
122.0E
121.5¢
1218E
127+8E
121 +8€
12143€
121+5€
121.5E€
121 «6E
121+3E
12n.8E
121.0E
12n42E
17n49E
12128
12n«YE
120.7€
120.1E
110 7E
1104%€
119.0€
11R.7E
11R+4E
112.1E
119.1€
117.9€
L17.7E
1174E
117.5E
11442E
11641E
1184 7€
115.2€
116.2E
1148E
114 8E
11643€

B0 TION

10454

167.0E

fLT
LvL

1500F 1
1500F 1
TnomMs
Ta0M8
Togmy
15n0F1
TaomB
TnoMs
To0ud
ToOmH
Taguu
Toomss
Tnomes
Tooms
Tooms
To0mb
Toomy
Toom
TooMH
ThoME
TooMB
To0MB

raDaR ag

LAND
LAND
LAND
LAND
LAND
LAND
LANMD
LAND
LAMD
LAMD
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAMD
LAHD
LAND
LAND
LANMD
LAND
LAND
LAND
LAND
LAND
LANMD
LAND
LAMD
tAND
LAND
LAND
LAND
LAND
LAND
LAND

INTENSTY
FSTIMATE

15

700wl 38S
HGT MSLP
1005
3085 lo00
308} 100
269y 1ge2
3098
U9 999
305>
WaT7 995
2865
2864 972
2({7n 965
2745 961]
2558
2503 934
2647 926
2321 312
2205 498
2237 302
23066 317
238y 3?70
EYE
rRY SHAPE
¥ NTAREST
neTA tINM)
lo0

BTICOAFT FIXEDS

MAX~SFLowyD
YEL/RRG/RNG
25 310 120
25 n50 50
15 05¢ 30
15 130 100
10 0BG 5O
3¢ 20 1%
40 100 30
75 340 30
70 130 20
/9 360 30
]85 090 15
85 170 12
40 220 o0
a5 140 5
35 160 20
100 360 10
lag 110 20
85 N60 30
100 060 20

MAE=FLT=LVL~onn
ATR/VEL/BRG/NNG NAV/MET

aayAe FrXES

EYF

DI

Ll

NP NN DY nawnn U Y sPrAR

»

nan

o620 38 310
1h0 28 07U
a0 31 050
196 17 130
230" 50 300
33 30 210
1a0 30 140
10 41 070
3R0 49 270
nso S0 310
130 72 04l
220 68 110
AR 75 360
170 RS 090
3 AD 170
Mo 75 300
170 110 040
aqe 130 3606
170 147 020
1A0 134 110
140 120 200
A0 86 240
22nNK-COVE

aSwak TDUFF

&/l
a3l
AnTw
3071}

LIS}

ELLD)

Tr777

8tr7/

10303
10244
ra 274

144444

74274

53023
52716
52934

52519

52912

12484

117777

122444
17777
5303¢

124444

SYNDATTC FTXES

COMMENIS

149

ign 3
an
g9n

26
30
3n
1%
en
20
3n
3n
1R
20
1%
17
25
1=
1%
mn
en
2n
50

Naux

-

AP AIVLE LS VALDIPED

SPTRAI

SPTRAL

ACrRY EvE
SHAPE

1

10
?s
2%

10

&

5

2

3

3 CLRCyLAR R
3

3 ELLInTICAL 5
E

3  ELLIeTICAL 8
S  ERLIPTICAL }o
2 ELLIPTICAL 10
7 CIRCyLAR 15
5 CLRCHLAR i4
[y CIRCiHLAR 2n
3 CIRCuLAR iR
3 CIRCyLAR 16

'
COMMENTS

NVERLAY 15 DEGRFES

OVERLAY 15 DEGAREES

@® @ o W

EYE ORIEN-
01au/TATION

%0

160
140
le0

D

+12
oln
+lé
vlw

€Yr TEMP
ot/ YN/ JPsReT

«23 +23
+2% +21
+11 + 3
+13 ¢ 3
+10
25
33}
17+ 3
13 +10
+15 ¢10
«17 +10
+15 )5
15 +13
+13 +13
+1l5 +13
+15 +l6
+19 «16
+15 +16
+27 +12
+20 +17
+15 ¢16
17 ¢}7

HADAR
PasSETION

14,28
25,1m
14,2~
1a.2N8
14,28
22.6N
14,2m
24,08
14,28
24, ,UN
P2.6MN
25.1n
142N
22,.6N
e 0w
P5. 1N
2e,UN
16,38
26,08
22.6%
25,1
16,3wn
24 ,0N
22.6M
22,6N
22,6N
22,6N
22.6n8
22.6M
22,6M
22,6v
726, 3n
22.6m8
22,68
22,68
22,38
72,3N
22,6M
22.3M8
22.3%
22,3N
22,38
22,38
P2.3n8

122.7E
121.6E
1224 7€
122.7€
12247€
120.3€:
122. 7€
121.6E
122.TE:
121,.6E
120,3E
121.6E
122.7E
12043E
121ebE
121.6E
12146E
120.6E"
12146E
1204 3E:
12146E
12D0.6E
121+6E
120.3E
120.3E
120.3E
120.3E
120.3E
12043E
12043€
120435
12046
120.3E
120.3E
1204 3E:
11642€
11842E
120.3E
11442E
114.2E
1162E
116.2E
1142E
11642€

Y

23
»8

28

SITF
WND NO,

9823}
46506
@821}
8211
q821)
46744
9821]
466089
9823}
46699
abTas
46606
98231
46744
45609
46606
46589
98321
466499
46704
46606
98321
46589
46764
46744
«6Thé
46Tes
46748
46The
467h e
6764
46770
4bTee
46764
46744
aSons
45005
46744
45005
45005
45005
45005
45005
45005

uSN
NO o

COLLXI NI T & & WhNmw



Fia

oalied
UASC O ~TU & R -

-
rs

Fla

N N N

Flx

CENTU& Wi~

T4z
12

250332
2alz2es
251250
251433
262212
282350
240107
Znvl133
2rv133
281232
2134y
261616
262332
27u230
270255
27v25s
270258
271033
271329
271537
271537
200058
2r021]
280237
230237
2ril3
2ul3lo
2ri13l0
221338
281519
2réen3
202253
29003y
290151
2qu2l’y
220219
231134
29113
291319
291320

TTME
(71

2A0827
262036
262152
27v8lo
2703948
27193
272152
241050

Tras
(?)

2712250
200209
200309
280600
2P050D
2av700
2a080yp
24030y
211000
2811109
2el2uy
2n13090
2alelp
2aling
241500
21700
2q180p
2r1300
2a2000
2ullug
2qU00D
29U340
291500
23u309
291329

eIrx
LOSITINN

1920 134,.10F
Po.9% 133.7F
2.1 132.6F
1211 13343€
17290 1P7Re3E
12,28 170.3€
19234 120.9F
Jae3n 13n.1E
19,80 140 ,HE
?0e1N 1729.4E
20,30 120428
Pletn 120.0E
2ne5N 120 ¢3E
Ph.60 12he2E
20,78 12R0E
P0.3n 12Aa2E
20a7n 12R.7E
20.Tn 124.TE
21408 12346E
207N 123.4F
PNeIn 17441E
20,88 12147€
21498 12144E
2neIv 121.42€
20,94 121+6E
21e9n 1P0LTE
272,38 110,9E
22460 11R.9E
PRean 11046E
275N 11945
29,04 )1ASE
772,58 117.6E
27468 117.2E
2738 117.0E
22484 11h45E
2278 1146 TE
P2aAN 11498
27e3v 11449E
P2.3v 114.1E
23.1n 114.1E

FTX
208rTION

19.9% 120.7E
2040M 127.2€
20.58 12A.5E
20,54 12640
20478 124 0HE
2Ye1n 17P.4F
PN T 171.9E
Ple8y 1Z2n.04F

Ery
POSYT 0N

2100 }21.9E
20,3% 121.2E
20.3n 171.1E
Pledn 121.1E
21.08 171.1E
2142V }Z0HE
Plesn 120n.TE
21e8% 172n46F
21e8m 12nedE
2107 12054EF
224,008 12043
22420 12040
2243% 11Q.7E
276N 1109.4E
P2.5% 110.0E
7243 110.9E
2745N 11R+6E
275N 11Na6E
P2,0N 110.1E
27470 1179
P2.68 117.3F
22498 11AL9E
23e1n 11ke4F
23,1n 118488
FET LU S TS

TROPICAL STORM GORDON

CAaTEIt TTF FIXES

aCrRY Uvazak CONE SaTFi 1Tk CUNMFNTS SITE
PeN © Ducuy? INIS NIGHTIMF ORS PETH
PeN 5 Dmge a0 PGTW
Pey > Dmsw 3k PGTw
PrN S DMK e 35 pPGTw
PeN 5 tlen/zied Dwee 3?7 PGTW
PN > DMeP3R PG
PON B PLICETS PGTW
PCN B OusP IS (31 ]
PON D . TZ2aD/24U (LU R U INIt Das ROON
PrN & DM 3A cl uP PGTY
PcN o IR T PGTwW
PCN S Omsps PGTW
PN 3 T240/72.0 7D1.0/25HRS  DMGD3A PGTW
Pen 3 T2.0/2.0 pmuspaa  INJ1 0dg RPMK
PrN 6 DMSPAn PARTIALLY EXPNSFD LLCC PGTW
PrN 3 12.0/2.0 PULE A INI# Jds RKSD
PrN b 13,0/3.0 /D1.0/28HRR  Duse3s RODN
PCN 5 omewi?T  CI yP PGTW
PeN 3 DusPIv PGTW
PeN S PLITETY RODN
PrN S Dusp3s RPMK
Pry 3 74407440 /D1.0/22HRS  OMSPIA ROON
PeN ) . omMepa7 PGTW
PeN 1 19407640 /N2.0/72AHRS  DMSR3IN BANDING TYPE FYE PGTW
PEN 1 T3457343 /D1.5/24HRE  QM&PIS RKSO
FON S Ousp37 CI sSAvE PGTW
Pen b [ T PGTH
Pra 5 [ELEE RPMK
Pry b OmsP3s RODN
PeN b [ ELUE T PGTW
PN 5 T245/3e3 /W1a5/22HRS  DMsP37 RODN
PrN S T340/3.0- DwmSP37 INIT 295 RPMK
PCN 1 T4.0/4,0«/50.0/782HRS  DMSP3A PG
PeN DusP20 RPMK
PCN 1 T3en/3e5-/W045/24HRS  DMSPIR RKSO
PeN | OMSPIS PGTW
PrN > Qusp37 ROON
PrN 6 oMSP37 RPMK
Peun 4 LT RKSD
PrN > oMo A Cl vuan PeTH
AT3CHAFT FIXES
FLT 700U OBS MAX=SFC-WND #maX=FLT=LVL=4NN ACCRY EvE EYE ORIEN~
i.vL HGT  MSLP  VZL/RRG/RNG NIH/VEL/BRG/NNR NAV/MET SHAPE DIAu/TATION
1500F 1 qu65 997 50 050 20 120 45 050 2n & 5
ToOMB 3063 126 39 050 i7n 4 16
1900F ¥ 394 50 320 30 o0®”n 35 320 40 4 3
TaoMHd 3004 50 3130 40 o070 40 330 38 5 7
TagmH 3003 991 ¢0 020 50 110 5S4 0¢0 J20 " B
TnoMB 298> 983 110 51 400 2R s ?
TaomMb 2924 981 30 n40 30 160 S3 040 30 0o 2 CIRCULAR
Tnoms 975 45 156 30 2an 45 120 (20 > 4 ELLIPTICAL 40 25 O}o
RAJAR FTXES
EYE EYF RANDB=CODE
RADAR  aChRY SHAPE DIam  aswar TDULFF COMMENTS
LAMD
LAND
LAMD
LAND [
LANT L
LAND 5
LAND L
LAY 5
LAvD 5
LAND s
LAMD 5
LANMD 3
LAND 3
LANT 5
LAND &
LAMD X
LAMD s
LAND 5
LAMD 5
LAND 5
LAND 1913 62709
LAND 10912 73111
LAND SR/s43 73010
LAND ~51hn3 72813
LAND PR&OC 21777

150

EYF VEMP () uSN
ou¥s INv DPsssY NO«
+2% +25 *25 29 2

«13 3

+25 3

+12 +10 4

s12 411 +11 4

214 »12 5

11 417 +14 5

o3 #1353 +1) [

HADAR SITF

PasStTrON wuh NG,
PS.IN 121.6E 46506
PS.1n 121.6E 466086
25,18 12146E 465096
22.6N 1204.3E 46764
P2.6w 120,3E 46764
22,68 120,3€ 46744
22,68 120.3E 46744
22.6M 120,3E 46744
22,68 120,3E 46744
P2.6M 120,36 46744
22,68 120,38 46744
22,6N 120,3E 45744
P2.6n 120,3E abThé
22.6N 120,3E 46744
P2.6N 120,3E 46744
22,6N 120.3E 46744
22,6N 120,3E 46744
P2,6N 120,.3E s6T44
22.6N 120.3E 46764
22.6N 120.3E 46744
22,38 116.2E «50n5
22,38 116,2E 45005
P2,3N 11%.2E 45005
P2.3N 11%,2E 45005
22,38 116,2E 45005



S % ¥ & &P FED

Fix

WE NG WS W -

FIx
NO.o

T Ue W -

Fix
NO»

no—

TYIME
{7}

021317
030228
03u353
030953
031150
021258
031510
03i510
00032
040139
040210
0a0210
040333
041233
Nal3is
041451
Q41451
042216
050016
0s0120
050153
050151
051256
0Klen2
051433
052153
052153
052358
0r0243
0s0314
0a0314
051034
0si317

TIME
t7)

03UB1S
032200
042126
05UB15
052130
052222

TIME
(7}

020600
0rUb00

F1X
POSYTLON

1218 1358.3€
13,48 13142
1398 130.4E
14458 131.0F
144.7m 13n.2E
145N 13n3E
13.38 128,9€
14498 13n.3€
15,08 127.7€
15478 12R.1E
15428 12nr.lE
15468 120,1E
15.88 127.0E
15468 12A3E
1445N 12A43E
16458 126,08
14428 126.9€
17484 126+2E
17,7y 127.8BE
17.7n 12R.0E
17430 12R.0E
LReON 12h«9E
1R4IN 1PA2E
19,28 128,2E
19408 128.,8E
THeRA 12248E
19439 127.6E
18,58 122.9€
19,30 127.5E
1930 12344E
19.3N 123.5€
21410 127.0€
210N 110.6E

FIL
POSITION

14408 132.1E
147N 129.9E
1738 127.6F
194NN 125.9E
e 8n 122 ,HE
19,30 123.4E

Frx
POSTTION

12408 134A.0E
20,78 121,.9E

sCeRy

PeN
PN
PCN
PeN
PcN
L]
PeN
PCN
PCN
PcN
PrN
PeN
PCN
PeN
PeN
PeN
PeN
PeN
PcN
PeN
PCN
PeN
PN
PcN
PeN
PCN
PCN
PN
PCN
PeN
PCN
PcN
PeN

CFTFPrCTRTLIFLUTURTSUT S ITRIEITESTIIND

FLT
LvL

Tnou
TnoMs
15n0F [
1900F T
TooMmB
1590F (

Ovgask CODE

T ‘D40

TROPICAL DEPRESSION 11

<8YELL TTF FIXES

SaTFILTTE

pmsPaQ INLT NIGHTIMF RS

COMMENTS

puep1s INTF Jus

omSBa Y
oMse37
DMSPI4
DMSRID
pMeRIs
DMSPRS

T0,0/0.0 /750.0/22HRS DwSPAR

Tlel/0a0

LIt L)

OMSPIS INJ§ Ud§

DMsRIR”
oMsP3Y
pwsPIe
DMSO3A
DmsP IS
DRSPS
Quse3y

T240/240 /D240/24HRS  OMSE34

DMSP 39
DMSPIS

Tle0/1404/01.0/24HRS  DMSPIR
DMSP IR EXPOSED 1 LcC

Dmse3e
DusP3s

T2e0/240 /S0e0/22HRE  DMSPIT?
pmse? INIY Jus

Tian/140

[ LLT ALY

Tle0/7140 7S0.0/26HRS  DWSe39

T0.0/0.0
TU0u3  0BS
HGT MSLP
2090 1p03
079 1004
1001
997
1093 1001
1007

TNTENSTTY y78REST

ESTIMATE

15
15

DATA {NM)

120
30

Max=6FC
VEL/ARG

10 230
15 150
30 180
25 060

20 360

SY

DMSPIS
oMSPIS

DMSPIT  ENES Do

puse3q

473COAFT FIXES

WD MAX=FLT=LVYLe®Nn
FRNG  NTR/VEL/BNEB/ANR

48 270 15

obd

50 o0so  j2 330

40 2P0 30 180

50 110 25 060

%0 25 150

4 nen 15 330
wITTE FIXRES

COMMENTS

151

4R
10
kL]
&0
10

5

ACCRY

NAV/MET

sone PR

5
5
15
S
"

SITE

PGTW
PGTw
PGTW
RPMK
oGTn
PGTH
ROON
PGTW
PGTW
PGTW
ROON
PGTH
PETN
PGTw
PGTW
PGTW
RPMK
PGIW
PGTW
PGTW
PGTW
RODN
PGTH
ROON
PGTH
PGTY
RPMK
PGTW
ROON
RODN
RPMK
RKSD
ROON

EvE EYE ORIEN.
SHaPE O1Aw/TATION

eYr TEMP (0
oli¥/ 1N/ DPySSY

+11 + 9
+13 + B
+25 +23
+23 +25

+25 +25

B
28
28

27

MSN

P UVIrNN



Flx
NOo

QN U R W~

Ti42
(2}

01120
00023
0s1202
082303
039219
0guI33
0allee
naravd
094300
031300
nad2ie
100028
1001127
laul2?
1nu313
Inu313
1nl226
1nl307
1nles4?
1nisa2
Inleag
1n215%
102154
110003
150108
110142
L1nle2
111034
111250
111349
114623
111423
112134
112134
11235]
120230
120230
120305
121015
121232
121330
121330
121537
172114
122333
130211
130211
130247
130247
1309356
13095s
121214
111311
111528
111528
132236
132235
140056
140152
lall52
laulbe
lau22s
160228
141115
laille
1al2b2
141252
141338
1al330
14221
162215
150038
1cuD33
10133
150203
150210
1su2lo
151055
11055
151233
151233
151319
151320
I5le5)
11645}

Erx
OHRKTT TN

ICTARY
TR A
1hyha
17,7
173
13,34
143w
1748y
1747
17,7n
THe AN
THeHs
14,8y
11,84
14,3
1%.6n
14.3n
12458
| R
15 3n
17,08
17408
17408
Ine7n
16,70
1448n
16,78
lhetn
17,1
17.2n8
1730
17,18
175N
17,3
17.6%
17.6n
17,7
17,50
13,7,
1R 7™
1R, 8n
13,94
13.8n
19,98
2n. 0w
20,08
204 hn
2043y
2NN
2lebn
2160
27,1N
22N
PP BN
PP41N
23460
73,008
23,38
23430
23.6M
23,7™
23.hn
23,4N
24aTn
26,454
24eTN
24450
Payhn
24 48M
2445\
FATY
29,94
25440
2hebN
2heTN
2hebN
2543M
2728
27e2M
27458
27.4N
27..5%
2Te5n
23, 1n
27.9n

137.5E
134.1€
13798
13h«bF
1360 9E
135.9€
1344 3¢
134 46E
134 .8E
136 eHE
177,3€
133.2€
1317.1€
133 1E
132.0%
132.2F
131 44E
131.4E
126.8E
13n.2€
13n.1E
J20.HE
J20.HE
170.7€
17946E
120448
124665€
129.5E
129.2E
120.2E
1?70.3E
130.8E
178.1E
174 TE
127.6E
127.7€
127.0F
127.6E
127.0E
126+ 7€
12A.3E
17hebE
12A.3€
12A.TE
127.1E
12R9E
127.0E
17569E
127.0E
12A+4E
126 7E
12%.9E
126 +4E
175+4E
125¢4E
175.1E
125.1E
1244.0E
125.1E
176eRE

125.1E

124.9E
125.0E
175, 0F
124.7E
124 %E
124.6E
174 ¢5€
124 .9E
174 +8€
124 7€
174 44E
124 48E
124 46E
124.7E
1246 +4E
124 3E
123.BE
123.8E
123.7E
12346E
123.7€
12338E
124,0E
123.HE
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PeN
PeN
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PeN
PN
PeN
eeN
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PeN
FoN
PeN
Pry
Pey
PeN
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PrN
PrN
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PcN
PeN
PeN
PeN
PeN
PeN
PeN
PeN
PCN
PCN
PCN
peN
PeN
PeN
PN
PeN
PcN
PcN
PeN
PrN
PeN
PeN
PeN
PcN
PeN
PeN
PCN
PCN
PN
PeN
PN
PeN
PeN
PrN
PeN
PON
PeN
PN
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PcN
PcN
PeN
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PeN
PeN
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PeN
PCN
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PcN
PN
PcN
PeN
PcN
PeN
PCN
PeN
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T4s5744.5 /D)+5/24HRE
T4eD/440 /D1 ot/24HRS
T9e0/640¢/0)1¢5/2RHRS

T5e0/540-/0100/21HAS

T4a5784.5 /D045/24HRE
T540/540=/D045/26HRS
T4e5/8.5

7545455 /N0.5/24HRe

T4e0/600 /W045/23HRS
T5e0/540 /D045/23HRS
T5eN/540 /5040/24HRAK

SaTFLI 1TE

puse s
pusE3IQ
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DumSR A
DusLn
DuRR37
DMsP A
DMRE RN
DMSP 3N
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pusSP7
DMGEP &
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oMSPav
OMSP 3T
ousP7
LR T
PIELET
[ELEEL
oMsea7
DMsPIs
puse37
pMsPT
[(TLTET
DwsP 39
DmRP3S
DMRPIS
pusP3?
DHMSP3IA
DMsP30
DMSP3IR
DM&P2%
oMsP1?
OMsSPI7
DOMSP3A
QMSP3I9
DusPI9
LICA-E LY
PIEE N
LELEET
AR
Duse 9
OMSEP IS
DmcpP 3?7
DMEP A
pDmsPe
DMSR3IV
DMSsP IS
DMSPIs
omsP37?
DmeP37
[CLLETY
oMSPI9
OMSP IS
DMSR IS
DMS37
OMS§PI7
DMSE A
pusPa9
DuSE 39
TS T
[PILTEL
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DmSP3I7
DMSPIA
hYLTLTY
[LELTETY
DMSPIR
Dumew3?
OMRe 34
LIV SR
(LT
DELTL L
DMSPIS
DwsP37
[T LYY
DMSPIV
DmMSP3IN

155

INLT
EDGE

INIT

INDY

PEBL CONTH
EYE MouR 3220
PSBL CNTR

EvE MnvR 3620
PSBL CNTR

EvF Movie 3620
pelt. CNTR

EYE Mnvs 3120
PSRl CNTR

EYE Mnufi 2920
PSBL CNTR
PRRL CNTR

EvE STnR

EvE STuR

EYE MovG 3210
E¥F MnvR 3210
EYE Wnvi 3210
EYE Mnun 3610
EVE MOVG U215
EvE MnuG Ul20
EvE MOve 3620
EYE MDUG 3620
NAV ACCHHACY ONM

PSHL CNTR

CIMMENTS

Jds
OF pATA-

FLE3S

Jds

INIT Jds

SITE

PGTH
PGTW
PGTW
PGTw
PGTH
PGTH
RPMK
PoTW
PGTW
PGTW
RODN
PGTW
PGTW
ROON
PGTW
RPMK
PGTH
PGTH
PGTH
PGTH
ROON
RPMK
PGTW
PGTw
PETY
RPMK
PGTW
PGTH
PGTH
PGTH
PGTHW
RPMK
RODN
PGTW
PGTW
RPMK
RODN

Ph.an
26,38
26,4n
24 ,8N8
26,38
264N
24 ,8N
P6,.3~
Ph, e~
26 8N
24, 8N
?6,4N
26,3nN
76,48
Ph,aN
P4, ,8N
26, 3n
24 .88
26,38
24 .8N
24 RN
P6,3IN
P6,.2n
Pe.8N
26,38
26 HN
26,38
24 8w
26,.3n8
26, 3n
26,38
26,3n8

76, 4N

127.8E
125488
127.8E
125.3E
125.88
127.8¢€
123,38
125.8€
127.8E
125.3E
V23,38
127.8¢
125,88
127.8E
127.8E
125.3E
125.8E
125.3E
125.8E
125,3¢€
125438
125.BE
127.7E
125.3E
125.8E
125.3E
125488
1254 3€
125.8E
1254 8E
125.8E
125.8€

127.BE

4T93]1
4 192%
47371
47927
47379
67331
47927
47329
87331
«7327
473727
4737
473929
47921
47931
«7327
47929
a1927
47379
471377
47377
47979
47930
47327
47979
«79?77
47929
471027
479723
47329
47379
473729
EYELY
SaW3A8
4733



env2ls
2n0219
200314
2nle55
2nll50
201233
201500
201500
201500
202155
202153
210033
210033
210121
210121
210121
210200
211036
211036
2y11220
21131%
211%4]
211042
211642
212135
272135
212135
220015
270015
220102
220142
220243
220243
221016
271016
221256
271256
271343
271343
271343
221423
272115
272115
22115
222357
222357
270224
230224
230224
210305
230355
240955
230955
231138
211238
231238
231324
211324
211547
231547
232236
232236
232338
240120
240205
240205
240205
240246
240247
241117
241117
241305
241001
241325
241528
242216
242216
250102
250146
2s0228
250228
251056
251056
251246
251246
2al3%4
2si510
251510
251510
252155
252156
260045
2s0127
240210
240210
2/0210
261036
241036

2laIn
2le?n
2247
22488
234t
23408
22749
2249N
231N
237N
2342M
23,40
23.3v
23a5v
Z3. 60
2358
2354
2400
23,7V
Phebn
24450
243N
24,38
244,70
24458
26.4n
2aobn
24,438
24448
244N
24,1tn
24400
24408
24.5N
24,458
24,70
2he TN
24440
23,78
25.0N
25.08
256N
2545N
2G4 6n
25.9%
2A 0N
2he5M
26e6N
26040
26,5%
27.2n
275N
2T+3IN
2Te3N
2TebN
27428
2TeHN
2758
27498
27.5%
29468
29.7%
28, 5%
28,98
29,08
2Q.0n
2Q.0n
29,1m
290N
29,88
29.7n
ELFA RN
3,38
30425
30.1n
30,48
ELPLLY
30.9%
31.0n
31a0m
31.0m
31.5M
31e9n
I2.0m
31e7N
344N
31,9m8
31458
324w
LEFS 1Y
37454
37 8u
33e6m
32,88
33.7™
32.9n
3606m
EEZL

137.6E
133.5¢€
137.8E
132.4E
132.5¢€
137.1E
131.9€
131.9€
131.7€
131.6€
131.1€
131.1€
131.1E
13n.9¢
13n.9E
13048
13n.8E
17949E
12Q.7¢
179.6F
179.3E
12042E
1297.2E
129.0F
12R+2E
12R41E
12R.1E
127.7E
127.7E
127+4E
127.4E
127.5E€
127.4E
126..8E
12740E
126.7€
12A+8E
12/ +4E
12A«8E
124+8E
125646
12649
12h41E
128.,9E
12548E
12645E
12%,2E
125+ 1E
12543E
125.1E
129.9E
127« HE
124 0E
1237E
123.7E
123+7E
127346E
123.7€
17279.3€
127.3€
12742€
127.0E
127.7€
122.1E
127.7E
122.5€
122.6E
127.6F
122.7E
127246E
122.8E
127e6E

127 44E.

127.5E
12245E
122.9E
127.8€
127,08
123.2€
123.3€
123.4€
12643€
12440
124 6E
12444€
124 +4€
1244 0E
12445€
124.7E
1259E
12A]E
127.5E
12/ 42E
124 48E
12h.5E
12A.TE
12Rr,6E
128.3E

PcN
PCN
PcN
PcN
PcN
PrN
PeN
PeN
PeN
PeN
PN
PeN
PoN
PrN
PN
PoN
Pry
PeN
PCN
PoN
PeN
PeN
PcN
PeN
PCN
PCN
PN
PON
PCN
PrN
PCN
PeN
PeN
PCN
PeN
PeN
PcN
PCN
PCN
PcN
PN
PN
PcN
PCN
PN
PCN
PCN
PeN
PeN
PN
PeN
PeN
PCN
Pen
L
PCN
PrN
PcN
PeN
PeN
PeN
PN
PCN
PeN
PeN
PeN
PCN
PcN
PcN
PeN
PCcN
PeN
PeN
PCN

PCN

PeN
PCN
PeN
PeN
PeN
PcXN
PCN
PN
PcN
PCN
PCN

PCN
PeN
Pch

PON
PCN
PCcN
Pry
PCN
PrN
PrN

w’UWW?UNMU’UU‘&.U’U-UW&Mh.(utuluh«k~u.U.u-l—-u—t—-—-‘h—'—'l-‘l\)h-'wi——'h-'HNU-NNP-MD-—‘!‘UN(A-MU‘U\’Q‘J'LC’J‘lul&h-(&lsh:"\:——tl’—l’vuU’&U’iah)hh,tuluwh—'—NwVDV~P

T5e0/640 /W2.0/20HRS

T3eNs5,0 /w1s0/27HRS
T3e0/5¢0 /S040/25HRS

T5.0/5.0 7S0.0/24HRe

T4e5/5.0 /W0.53/24HRS
T4e53/84,5 7wha5/26HRR

TSeN/540

T5e0/540-/N0e5/24HRS
T5e0/540 7/50.0/29HRS
TSeN/S5e0 /N0e5/26HRS

T4eN /5.0 /Wl.0/24HRS
T4e0/5.0m/Wle0/24HRS
T6e0/6.0=-/D140/26HRR

T6eN7640-/D140/24HRS

T340/440 /W)e0/20HRS

T440/5,0=/%2.0/23HRS
T3e07840 /W1eD/26HRE

T4.0/5.0-/W240/24HRC

T2e0/340=/W1e0/24HRS

T2e0/3,0 7/wla0/24HRS
T240/3.0=-/42.0/24HRS

T24n/3.0=/W240/725HRS

OMSPIN
OMsRaN
OmeR37
Omsp3?
OmsD 35
Duse9
[LELERTY
pusSPIn
oMsP IR
DHSP3I7
Ouso37
QusP A
OMGPIA
oMSP Y
AT
OMee 39
oMsPIN
puse3T
OmeP37
LT
Dusp A
PELTET
puseIn
[ EAN L
OMsPa7
owse37
oMsSe37
DMSP 34
DuSO A
pmsoIY
oMsRIS
DMGP IR
DMGR
puseq?
DMGe4T
DusL A
DusPIn
Dmspaa
Dwse39
aMsP3e
DMSP3S
DusP37
omsSe37
OMsP37
DMSP 3R
OMSPaA
OmMSPI9
pusE 30
oMSP3Q
omSP 3%
OwnsP37
OMSP3T
Duspa7
DMse37T
DuSP A
DMSPIA
owmse39
[T 13- 1)
QusPIs
OMSPS
puge3?
QugoT
DMSPIA
[VELCATY
DMSP 39
DwsP39
DwsP3Q
DusP IS
DMSP IS

. DmsP27

DMsSP37
PDMSPIY
OMSPIA
DMEDIR
OMGP IS
puseaT
DusP3Y
DMSP A
oMSEIQ
[ITTETY
OGP IN
puse3?
OmSe37?
OMsSPI9
(R T
DuSO 34
hI Ik LY
OmMSP3s
OMSP 3R
DusP37
OMsPIT
DMSR A
DmsPay
DmMKP3S
OMSP3S
DmsP3S
DMSP37
DwsP37

C1 vLwn

INIT 095

156

RNON
PGTH
PGTH
APMK
PGTH
PGTw
RPMX
RODN
PGTW
RPMK
PGTY
RODN
PLTW
ROUN
RPMX
PGTA
PGTH
RODN
PGTN
PGTw
PGTw
RPMK
RODN
PGIW
RODN
RPMK
PGTW
RODN
PGTW
RODN
PGTW
RKS0D
RODN
RODN
PGTw
PGTW
ROON
RPMK
RKSO
ROON
PGTW
PGTY
ROUN
RPMK
AKSO
PGTW
RPMK
ROON
RKSO
RODN
RPMK
RODN
PGTHW
RPMK
PGTW
RODN
RKSD
PGTW
RKSOD
RODN
RPMK
RODN
PGTW
RPMK
PG
RPMK
RKSO
RKSO
RODN
RKSO
RPMK
PGTW
RPMK
RKSD
RODN
RPMK
ROON
RKSO
PGTw
RKSO
RODN
RPMK
ROON
RKSO
PG
RPMK
PG
ROON
RKSO
RPMK
RDDN
RPMK
PGTW
ROON
PGTW
RKSO
ROON
ROMK



136
137
13s
139
140

Fix
NO.

WE NG U F W —

ot
N

13

F1x

e o ot b Bt e e e
WENCULFUNFCOENU & W -

241227
2nl2et
2A1325%
261451
241451

TiME
(7

18234)
170303
17u505
172048
17085
1R0845
1R1232
182149
lalo3s
191321
192145
200500
2n0843
2n2259
210300
210803
210842
2128206
250117
220247
27v850
250958
221332
222200
230800
23U818

IR LI
(k4]

181635
161710
141835
1642010
162135
210600
210700
2140400
210800
210300
210300
211000
211100
2v11909
211200
211200
211300
211300
211400
211400
211500
214500
211500
211500
211700
211700
211800
211800
211300
211310
212000
212000
212100
212100
212200
212200
212300
220000
27ug00
220100
220200
270300
250300
2o040¢
22v400
2720500
220500
220500

4e6r 1PR.5E
Yaabn 128.7€
34230 }P0.2F
3a.3v 179.0E
34ue2n 129.0F

€TX
POST TGN

13e5n 16345E
T4eNn 14247
14,2y 167,2E
15230 139,5€
1he3N 13R.2E
16464 137.8E
17«78 136.3E
173N 1362E
19,50 1346.8E
200 7N 13443E
21a0n 13440F
27.1% 133,18
22,5v 133.0€
23.3v 131.2¢€
23.50 13n.KE
28,20 13n.5E
P4e?n 13n,2E
24428 120.2E
2640 ]2TLHE
243N 177.6E
2442M 127.3€
24430 127.2E
75420 126.2F
2546N 1265.9E
2648a 12643E
27¢1nm 12442E

Fix
POSTITION

13«10 186.1E
13078 144.9€
13.54 144.5E
13.5M 14442E
13484 187.BE
234N 13n,3E
260N 13n,4F
26408 130.2€
24428 13n,2E
261N 130.1E
24410 130,1E
2441w 129.8E
24400 120.8E
24418 129,7E
25.0N 129.4F
25418 129.5E
24.0N 12943E
2441IN 129.4E
24.1N 120,2E
28410 120.2E
24010 129.1E
24018 129.1E
24.2M 129.2€
2441N 12R.9E
24438 12R.YE
244208 12R.TE
2643V 128.9E
2442 12R4SE
28,0 128, 7€
24428 12R.5E
2&4a30 12R.6E
24,48 17745E
24230 12R3E
246N 12R43E
2842N 12R.2E
24438 179.3€
24,30 12R.0E
24,3N 127.9€
P4a30 127.9F
26,38 127.7E
27.00 127.5E€
24428 12745E
24430 127.2€
Pheln 1727.2E
24418 127.3E
2441M 127,1E
2642N 1272E
24418 127.3E

PrN
Pry
PeN
PCN
PCY

FU UL

FLT
LVL

700Me
Tn0MH
Tnomd
ToomH
Tn0mE
TooMB
Togmrs
7ooms
Tnoud
oMy
To0wd
Tn0MH
ToOoMH
T0OMB
Taous
TooMys
Tonmy
TnoMy
ToomB
TaoMB
TaomB
Tooms
Tnoms
Tnomy
Ta0mu
Toom

RaDaRr

LAND
LAND
LAND
LAND
LAND
LAND
LAMD
LAND
LAMD
LAND
LAND
LAND
LAND
LAMD
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAMD
LAND
LAND
LAND
LAND
LAND
LAND
LAMD
LAND
LANOD
LAND
LAYD
LAND
LANTD
LAND
LAND
LAND
LAND
LAND

700u3

HGT

0ba
We3
1025
299>
2707
»717
2411
»33g
2295
2127
209y
2291
»38n
2373
2611
2613
2614
267a
2679
2684
267a
26bg
2635
2667
2669
2669

aceRy
FalR
FalR

FalR
Falr

§00D

GNOD
610D

Falr
FalR
GnoD
6noD
PnOR
PAHOR
PHOR
PNOR
PnOR
GNOD
PnOR

PNOR
PnOR

PAOR
PADR

£a0R

LA
DMSPIW
DmSP3IA
DMIP TR
DMSe s

AVCRAFT FIAES

MaAX<FLT=LVL=0NN  ACCRY EvE
DIR/VELZ/GHG/ NG NAVIMET SHAPE

nen 54 030
060 46 330
IR0 46 090
170 81 090
n3n g4 2ol
350 90 330
kN g3 280
P 90 260
PRO 92 |70
270 108 180
™0 110 270
1?0 136 030
KN 110 270
n2n ga 1290
nrn 98 040
?ea 75 170
WO 76 270
e 71 360
3a0 8l 2o0
120 78 030
170 78 020
290 74 220
130 91 050
tRo 75 120
120 65 080
P10 65 340

RAJAR FTXES

085  MAX~SFC-wyD
MSLP  VIL/3RG/RNG
398 35 110 TO
395 35 360 1S
994 40 090 16
987 70 090 15
956 85 270 10
956 65 320 5
922
314 55 P60 2
909
age
987 70 060 15
908 130 030 3
919 50 280 40
940 loo0 n20 30
945 30 010 30
945 100 60 10
944 100 360 10
952 85 340 20
a5 350 15
951 95 030 35
953
949 35 300 1S
948
946 35 120 130
952 55 080 130
950 40 140 140
EYE EYF
SHAPE DIam
ELLIPTIZAL
CIRCULAR 5
CIRCULAR an
%0
a0
16
40
&0
&n
40
a0

Ranng
ASWAR

AR/
30A42
3827/

kLY 4

ass70
Srs72
LY 21
Sr7¢72
S7r72
Srss2
Srs/3
3ssr3
25743
w7771
&7/771

57771

Qss73

1742
r2

22704
L2751
VY27
PPR14
5/771

~CODE
TOUFF

YL
53022
52709

53061V

s2412
72611
72710
12707
728006
70408
73107
73307
72909
72706
72611
72609

72808

72719
72507

52047
72511
50000
53306
72405

157

RKSQ
PGTW
RPMK
RXSD
ROON

EYE ORIEN- €Yr TEMP

15 2 6 «1n 412 @12
90 3 j0 +11 +11
15 8 1n slo 411 +10
n s 2 CLRCiLAR ie +11 )12 1%
5 13 CLIRCULAR [ +15 <}l
3 ? 2 CIRCyLAR S +13 418 +10
& 1 7 +18 +17
7 [ CIRCuLAR 5 +«14 423 +18

1= & 3 CluCyrar 7 “In 415
5 5 2 34 +18
& & 72 CIRCuLaR 5 ¢13 424 ¢15
3 ? 2 +13 <18
10 ? 2 CIRCULAR 7 +18 419 «15
14 s &  CIRCLAR 10 +17 418 ¢l2
30 5 10 CIRCyLAR 25 +1R 18 +14
an 10 S +20 +15
3n & 2  CIRCuLar 30 e16 418 15
s 4 2 +16 415 18
3n 4 2 +18 +16
120 4. 2 218 419 #17
162 5 3 +16. +15
6> & 5 CIRCyLAR 3s eld 415 ¢15
9n ? R «18. +15
9n 3 10 CIRCULAR 20 +13 +18 «16
15 5§ 2 +18 15
30 & S CIRCHLAR 35 +16 215 415

RaDaR

COMMENTS POSETTION
NFG WaLL CLD 13,60 144,9E
AXTS 1078 13,6N 144,9E
13,6N 146,9E
CNTR OPFN SW=N 13,6M 144,9€
NFG WALl CLD OPEN SW AND NE 13.,6N 144 9E
26.1N 127,7E
26,18 127,7E
26,18 127, TE:
26.1N 127,7E
26,18 127,7E
26,1N 127,7€
EYE Mnve 2820 26,1N 127,7E
26.1m 127,7E
EYE Mova 2720 26418 127,7E
26,18 127, 7E
EVE MovG 2720 26,18 127,7E
26,1N 127,7E
EYE Mnve 2720 26.1N 127.7E
26.1N 127.7E
EYE MOVG 2720 26,18 127,7€
261N 127,76
EYE Move 2720 26,1N 127,7€
26,18 127,7E
EYE MDOVE 2720 26.1N 127, 7Ei
26,1N 127,76
EVE MOVG 2720 26.1N 127, TE
26,1N 127,.7E
EVE MOVvR 2720 26.1N 127.7E
26,18 127,7E
EYE STNR ?26.18 127.7E
26,18 127,76
26,1M 127,7E:
26.1n 127,7E
EVE MNVR 2715 26,18 127,.7E
26,1N 127,7E
EYE Move 2715 2641N 127,7E

E¥YE MovR 2715 26,1 127,7E
26,1n 127,7E
EYE MovG 2720 26.1N 127.7E
EYE MOVG 2730 26,18 127,7E
261N 127,7E:
261N 127,76
EYE Mnve 2320 26,1N 127,7E:
28,88 125,3E
26,18 127,7E
24,38 128,2E
26,88 125,35
26,18 127,76

(14 “
DYaw/TAaTION Ot/ 1N/ DP/gRT N

26

(304
wud N0,

91218
q9l218
q1218
91218
91218
«7937
4T
AT937
4797
47937
AT9%7
47917
«7937
«7937
47337
#7937
47937
47937
47937
47977
47337
47837
#7317
47937
ATINT
47937
47937
47377
47977
#7377
«7I7
47937
A7337
47937
47337
47337
473937
47377
47977
47937
7937
7937
471377
47327
47937
798
47927
8TIRT

SN
0.

e COCOEEBNNIONELPWNN N

. -t ot



2705900
270600
2720600
220500
270700
270700
27u800
220800
220800
270800
250835
220900
220300
270300
270910
221000
221035
271100
271100
2»1100
271110
2721135
221200
221200
271200
221210
271235
221300
221300
271300
221310
271335
221400
221400
271400
2721400
221610
21435
221500
221500
221500
221500
2>1510
271835
221600
271600
2»i600
271610
2721635
2»1700
221700
271700
221700
2»1710
221735
221800
221800
221800
221800
251300
221300
2721900
221300
221310
271335
222000
222000
222000
222010
224100
272100
222140
2->211¢
222135
224200
222200
222200
2222335
272300
222300
272300
252310
222335
230000
213u000
23u0l0
230035
230100
230100
23011¢
23v135
210200
230200
230210
23u235
230300
290300
239310
230335

24,3n
24,0N
26430
24420
23.9n
26.1N
24438
241N
2440N
28410
24430
244 1N
24430
rATELY
240N
26e6N
63N
24a8N
24.bN
24ebN
244N
26440
246N
24,5N
24468
2éa4N
24458
244N
26070
24 46N
26470
26 45N
2446N
24478
24,7n
2647N
24,78
2449N
247N
244N
24 489N
24,60
24,70
240N
Lhet

24488
24,78
26,9
25,0N
2849N
24,78
24,9N
25498
2%44N
25428
25.08
2449N
25408
24,94
25408
25.0M
25, 0N
25.1n
25.1M
25.2N8
254 IN
25478
253N
25408
25454
2545N
25430
25464
2%.7N
254N
2545M
25.7n
26, 0N
264,00
25454
25,49
24542N
284N
2helIN
2heNn
261N
26428
PhetN
253N
2A43M
2A 4N
Phoun
2hR5N
2h. 3N
Z2AhL 6N
275N
2hebN
Photn
245,7N

177+3E  LAND
127.1E  LAMD
17743E  LAND
127.2E LAND
127+1E  LAND
127,06 LAND
127.2E  LAND
127.2E LAND
127.,1E  LAMD
127.0E tLAND
127.2E 1LAND
127.0E  LAND
127+2E  LAND
1727«2E - LAND
127+2E LAND
127.2E LAMD
12706 LAMD
12708  LAMD
127.0E  LAND
127.3E  LAND
124+BE LAND
127.0E  LAND
12A«9E LAND
126.9E LAND
12A«9€ LAND
127.06  LANO
126+9E  LAND
12647€E  LAMD
126e7E  LAND
12ReRE  LAND
126+6E LAND
12h«8E LAND
126.5E LAND
12he6E LAND
126.4E LAND
12645  LAND
12r«TE LAND
12A«6E LAND
12623E  LAND
126+4E  LAND
12he4E  LAND
176.5€ LAND
12A.7E  LAND
126.7E  LAND
12642 LAND
126+3E _AND
1P7ha4E  LAND
12A+B6E LAND
126.6E  LAND
126+2E LAND
12643E  LAND
12re3E  LAWD
12A.3E  LAMD
124 TE  LAND
126+7E LARD
12642E  LAND
12A.2E LAND
12h1E  LAND
12A.3E  LAND
126438 LAMD
12A43E  LAND
12A.0E  LAND
126,26 LAMD
12642E LAND
12A+2E LAND
12h41E  LAND
12643 LAND
124+2E LAND
12A«1E  LAND
1759E  LAND
126e2E  LAND
126.2E LANMD
12A.1E LAND
126.1E  LAND
12606~ LAND
124406 LAND
125.9€  LAND
126.1E  LAND
126.7€  LANMD
125849 LAND
1259E  LAND
12A.1E  LAND
124¢1E  LAND
126544E  LAND
17Re6E LAND
12n41E LAND
126+1F  LAND
L25+4E LAND
12R43E  LAVD
12R.0E  LAND
175.5E LAND
175.2E LAND
175.4E  LAVD
126.4E LANMD
125.4E  LAND
176 .0E 1. AMD
J244YE  LAND
175e%E  LAD
125.2E  LAND

GaUL

Gnuy

PnLk

PA0R
PAUR
POk
PoUR
Pn0OR
PnDR
PnLR

PADR
PAOR

PAOR
PAOR
@n00
PAOR
PAOR
6n00
PR

PnOR
6nDD

PnOR
FalR
GnOD

FalR
FalR
GNLD

PAOR
Falr

GNOL

6100

PAUR
PnOR

PnOR

PnOR
PnAOR

Falk

FalRr
FalR

Falk
Falr

PAOR
Pna0k

fn0R
PAOR

PnOR
PoOR

T8

™

&5

13

45

45

45

85

45

LY

S/s771
Y2244

ar2s3

P2PR03
wrrt/

nRTa
EAL AR

PPunld
21073

37473

Prers
P1A%e

P72

Prree

LY 24
21862

877743

Ss/73
173
Y2444

173
Kh7r77

werts
S/773
2113

Plete
Q/773

LYZ 224
LYZZ 44
&r722

21673

37443
(Y8444
27%13

12
22713
herts

34472
Y224
Ss7/3

37173

Y244
&//73

S//74
57774

InKne
LYy s

Pnsla

51204

72500
7itue

73404

51147
71502

53007
73005

53605
52711

73209

729086
53414

52814

730114

12114
52906

73111

73010
52911
aooou

53107
53310

73004
73004
534006

52904
73203

73207
73405
73504

50108

73410
7351¢
53512

73415
53514
73511

F3415-

73308
53219

73315

73109
53412

53030
73325

53012
73116

52816

87775 73312

20224
LY 24

53113
73115

158

EvE

EYE

EvE

Evt

EYF

EvE

EYE

£VE

EYF

MOVG

STNR

Mnve

STuR

STuR

MOvEG

MounR

MOvE

MAVG

Mnve

MNVG

MouG

Move

. MOVG

0920

2630

26420

3525

3020

3020

2710

3220

3520

3510

3510

?6.tm 127,7€
24,30 126,28
26L0N 127,78
26,1~ 127,72
246,38 126,28
26, 127,7E
P6.1N 127.7E
26,88 125,38
24,38 128,28
Pe.1N 127.7
Ph.aN 127,82
PH.IN 127,78
PO.HN 125,38
26.1N 127,178
26,88 127,88
P4 BN 125,3%
Ph.en 127,8E
P4,BN 125,32
P6.1N 127.7E
26,10 127.7E
P6,4MN 127,BE
26.4N 127.8E
26.1m 1 27.7C
261N 27,7
Ph MM 125,38
76,4N 127.8E
P6.4N 127.8E
24 8N 125,3€
26,18 127,7E
P6.1M 127,7E
26,48 127,.8E
Pb,on 127.8E
P4, 3N 126,.2E
Pa, BN 123.3E
P6.% 127,78
P6.1N 127,7E
26,4M 127.8E
P6.an 127,8E
26.1N 127,.7E
261N 127,7E
P& ,BN 125,3E
74,3N 1264,2E
26,4M 127,.BE
26.4N 127,BE
26,1% 127.7E
P4.BN 125,3E
24.3N 124,2E
26.4N 127,.BE
26.4N 127,.,8E
26.1N 127,7E
24,3N 12642E
26,1 y27,7€
24,88 123,3E
26.4N 127.8E
26,48 127.8E
24 .88 125,3E
P6.1N 127.7E
26,18 127.7E
24,38 126,2E
24,38 12¢,2E
P6.1nM 127.7E
26.1N 127.7E
24,8N 125,3F
26,.4N 127.8E
26,4N 127,8E
26,IN 127, TE
24,38 124,2E
26,8N 125,3E
26,48 127.8E
26,18 127,7E
26 .88 125,3E
Pe.3m 126,2E
26,48 127,8E
26,48 127,.8E
26 1N 3 27 S FE-
264 ,3N 124,2E
24,88 125,3E
26,48 127,8E:
P6,1N 127.7E
24,.3N 124, 2F
24,.8N 125,3E
P6.4N 127,8E
26,4N 127.8E
26 8N 125,3E
26,10 127, TE
26,08 127.8E
?6.48 127.8E
24,88 123,3E
26,18 127.7E
P6.4N 127,.8E
26,.4N 127,8E
24 ,8N 1254 3E
261N 127,.7E
26,68 127.8E
26,48 127,8E
24,88
261N 1
26.4N
76,48 127,8E

47337
3798
&4TI37
47977
4T7N8
47337
a7337
87327
aTI8
4TIRT
87911
&737
47327
87337
6737)
67927
4733}
87377
473937
47337
47971
47331
& 737
87337
47377
47331
47331
47327
47937
47937
47331
473%)
#7318
6713927
47337
47937
4731}
4733)
47337
47937
47327
4798
47931
47331
47937
47327
47918
47331
47331
67937
47N 8B
47937
47927
47931
47931
47327
47937
47937
47TN8
478
47337
47337
47927
473931
47931
47937
47918
AT9?77
47971
47937
aT327
478
47331
47331
«7331
47918
47327
47931
47937
47918
47927
47331
47911
47927
47937
4733
47331
47927
47937
479131
47971
47377
4797
4733}
47311
47927
$7937
47931
47971



ley
14y
15y
I51
152
154
156
155
156
157
154
159
1oy
leg
leg
163
164
165
166
167
168
ley
170
171
172
173
170
175
176
177

Flx
NOo

-

FIx

LI N
z
<
.

.
[y
W CULT—~NTY S W~

FIx
ND,

W=

FIx
NO.

23us9p
20400
230400
23 n6ly
230635
230509
2305300
23v500
230510
2303335
211500
230700
230700
23U80y
230800
230300
230300
23100p
231100
221100
2~1200
231200
2311300
231300
231400
231500
231600
221100
231800
231300

TiNg
{7

1=0000
151200

Timg
(73

161435
170852
170921
171233
172203
172333
150813
1nld4s
191214
1rlele
1r1912
1rl313
1r2145
182236
182314
1a0753
190753
193026
loi117
191155
192127
1952358
200037

TyMEi
(7}

1a0026
190539
200100

TrI™E
(¢4

160000
170000

25.78
2re RN
2R, Gn
RheRuy
2588
PTe0n
281N
254 8%
2ha I
2heIn
2h.8n
2h,am
Phedn
27428
PRy da
274 0n
27.0M
27410
27428
27428
2742y
27438
27.4N
2745%
2745M
27,5
PTaln
27.8n
2400
RN

Fry

174 ebE
174 RE
176.7€
1754 YF
174 49E
124.5¢
124 o AF
124.5€
174 46E
126.5E
Lé6esE
124 .6E
1724438
12442E
17441E
174 «0F
124.1E€
124 40F
123.7E
123.HE
12347
173.7€
123464€E
17346€
123.5E
123.5E
17273.3E
127.3E
173.2E
123.0E

BOSTTINM

9.0uM
1145v

15640
1504 0E

FIX
POSYTION

12.0n
laa7u
1S90
16454
13.88
13.6n
14,38
14ebN
14.2n8
14.8n
18,48
1546w
15.8n
15,65
1949n
17.7n
19,1~
18.,2n
18.9n
2hetn
2P.0n
2243M
22450

15R.2E
16R43E
167.3E
169.7E
166+5E
16645E
167.0E
165.9€
165.9E
16545E
167.6E
165.2E
164 +8E
16442€
16442€
163.7€
16346E
163.6E
163.8E
162 4E
161.1E
16n.7E
160.6E

FIX
POSTTION

134608
17,08
19,78

166.46E
163.9E
160.5E

Frx
POSTTION

12.0N
13,08

16R.0E
160.0E

LAMD Ss/79 73115
LAxD Pauht E¥E MOUs 3330
LAND P24 38 5312¢
LAND  PauR
LAND Falr
LAND 3776 73020
LAnD 7Pa36 53UPs
LAMD PALK E¥F Mnus 2720
LAMND FafR
LAMD  Falk
LAND PUR EYF Mnve 3320
LAMD FalR 2 EYF STNR
LAND 30415 T7280b
LAND  PAdR EYF MnvG 3320
LAND 22515 5301¢
LAND 21735 53008
LAND  PnOkK EYFE Mnvs 1B10
LAND PaDR EYE Mnvn 3320
LAND I1RIS 52909
LAND PnUR EVE Mnvs 3220
LAND PaUR EYE STaR
LAMD ¥R1h 53408
LAND  POOR EYE Move 3220
LAND As775 53312
LAND PnDR EYE Mnvr 3205
LAND PnDR EvE Mowis 3205
LAND PnOR EYt Mnve 3430
LAND POOR EvE MOvG 3415
LAND 6100 3 EvE Movg 3315
LAND Gn0D &5 EVE Mnve 3120
SYMD2TTE FIXES
TINTENSTTY  NZAREST
ESTIMATE NATA {NM) COMMENTS
01% 250
020 250
TROPICAL DEPRESSION 14
SATENE TTF FIXES
&CCRY OVnaak COOE SAVFLLTTE COMMFNTS
PAN b DMSPIS  PSN BSU NN WK 1IL CONY ACTIVITY
PCN & DnsP37 )
PCN 6 oMSP A
PCN S owsP3s
PeN 3 t1lepr1.0 OmusP3an  INIT J#s
PEN 4 70457045 /50.0/24HRS  DMSP2S
PeN 6 ' omMSPIY
PCN & DMSP3A
PCN & DNSP3S
PCN & DMSP3IS
PCN 6 omsP3T
PCN 3 T140/1.0 /S0.0/21HRS DMSR3T
PCN & OSP34
PCN & DusP3I9
PCN 6 T1.0/1.0 /D0.5/724HRS  DMSP3S
PCN 6 OmsP37
PEN 6 DMSP3T
PCN & DMSP36
PCN 6 DmMsSP39
PCN & DMSPIS
PCN S T040/0.0 /W1.0/26HRS DMSP3A
PcN S DMEP3e -
PCN S DMEP3S
ATICRAFTY FIXES
FLT 70043 0BS WAX=SFCaWyD MAX=FLT=LVL=UNO ACCRY
LVt HGT MSLP VEL/RRG/RNG DTR/VEL/BRG/RNG NAV/MET
1500F1 1007 25 330 50 140 25 060 l20 & 10
1500F ¥ 1009 10 120 75 210 15 110 38 5 §
TooMB  3l6s 10 15 230 In S a0
SYNOSTTIC FIXES
INTENSTTY NFAREST
ESTIMATE  DATA (NM) COMMENTS
15 300
15 300

159

EvE
SHaPE

26.1IN 127,78 47937
PA,8N 125,3F 67327
26 .HN 125,3E 47927
26.4N 127,8BE 47931
26,4N 127 .BE 4731]
26, 1N 127,7E 47937
Ph BN 125,3E 47327
P6.3N 125,88 §7929
26,48 127,.8E 47931
26 ,4N 127,.8€ 47931
?6,3N 125,BE 47929
26,38 §25,BE 87329
P4.BN 1235,3E 47927
26.3N 125.,8E 47929
Ph BN 125,35 L7907
24,88 125,36 47927
26,38 125.8E 47979
26,38 125,8E 47979
24,88 125,.3E 47927
26.3M 125,8E (7979
26,38 125,8E 47929
P BN 125,38 47977
26,38 125,88 47999
24,88 123,36 47977
26.3N 126,BE 47979
26,3N 125,BE 479929
26,3M 126,88 47929
26.3N 126,86 47929
26,38 126.8E 47929
26.3M 126,861 47979
SITE
KGNC
PHIK
PHIK
PGTW
PGTY
KBWNC
PGTNW
PGTH
PGTH
KGHC
KGHNC
PGTw
PGTW
PHIK
KGwe
PGTH
KGWC
PGTH
PGTH
KGWC
PGTH
PGTH
PGTW
EYE' ORIEN- EYF TEMP (F)
DIAW/TATION OUT/ TNV DPYSST
+25' 26 30
*26 W24 »8

MSN
NOeo

> W



TROPICAL STORM KEN

CATEINI TTF FIXES

Fix Trm2 X
NU. {7} LOSTTIN sCray U¥n2aK CODE SATEI VTR CO4MENTS SITE
® 1 312135 23,74 133.0E PeN b DmsLRT IND§ Jds PG
2 010115 Pa.anu 1A0.4E Pry 9 Tila02.0 [T PGTW
3 010200 2047w 147.3E LA I ARl PG
4 010200 24449~ 133.48 Pon 3 Tloo/1.0 Dugeya INI1 D95 RODN
5 01101t 2443w 130.4E PeN 6 Duse3? PGTH
& 01101b Pes3In 133,2E PCN & Duse3? ROON
T 011216 29,18 132.5F PeN B Dwse3Q PGTW
B 011320 25438 132.26 Pev o DuSP IR PGTH
3 011442 25,2n 137.1E PEN S OHSP IS PGTH
16 012115 25.6m 1322 PCN 4 T1e0/140 /S0.0/20HRS  Duse3? PGTH
Ll 020020 25.7n 121,76 Pry 3 . DusP3a PGTW
12 020055 25,48 111.9€ PeN 3 Dus# 39 PGTW
13 020161 2A.ov 1372.1F  PrN 3 DM&D 3% PETH
14 020142 2%.3n 137.PE PeN 3 71407140 /50.0/724HRS DusP3s ROON
15 070956 27,20 131.3E Pry o pmso3? PGTH
16 021302 27,7v 1M .IE Pen o DMsE A P5TwW
17 021423 29.0n 131.7FE PrN 5 Dugp3s PGTH
18 092055 28,8 13n.BE PrN 5 Tle5/1.5 DMSe37  IN1IT Jd§ RPMK
19 092055 24,58 130,26 PrN & Duse3? PLTH
20 030002 29,18 179.,9E  PCN D T2.5/245-/D1.5/27HRG  DuSP3IA PeTw
® 21 0a0123 79,2n 129.5F PeN 3 OmsP3s RPMK
22 030123 ?9.2n 120.8E PrN b D™MSP1S PGTW
23 0217 23,1m 1?20.4E PeN 5 T3.0/3.0=-/02.0/24HRG  DMSPIQ RODN
® 28 00217 23.2m 130.1E PeN 9 T3.0/3.0 DusPIY INIT Jds RKSO
25 020935 ANGTH 19n,3E PCN 6 omMSRa7 RODN
26 030336 31.41n 13n.3E PeN 5 pusPaT PGTW
® 27 031117 3n.7n 13n.6E PeN S QusSPaT RODN
28 031244 31,40 131.0E PCN S omMSP s PGTW
27 N3L3LT 31,7y 1N.SE  PrN 3 Dnuse39 RPMK
30 031318 31.7N 141.0E PCN S onsP PGTMW
31 031604 37.nn 131.9E Pon 3 ousP3s RKSO
32 031405 3147~ 131,26 Pen S oMNSP S PGTW
33 031605 31.hn 13143E  PeN o omseIn RODN
36 031546 37.1n 131.3E  PeN © [ ] "RODN
35 031346 372458 131.7E PrN S DMGE RS RKSO
36 034035 37.9n 13D.4E  PeN 3 oMseaT ROON
37 032035 33,08 132.2E  PoN 4 oweea? PGTH
38 032035 33,1~ 1372.3E  PCN 3 Qusp3r RKSO
39 032366 33.6n 13748 PCN 3 T245/2.5-/D10/27THRS  OMSPIA RPMK
4U 032344 33,8n0 137.1E PCN I T1e0/2.0 /Wle5/24HRR  DMGPIA PGTH
41 DaULSB 34,.3n 136.4E PCN 4 omspiu  FINALEWD a0 PGTH

ATICRAFT FIXES

FIX TiMz FTX FLT 70043 D8S MAX=SFC=WuD MAX=F{T=LVL=6NN ACERY EYE EYE: ORIEN= BYr TEMP () MSN
NO. (7} POSTTION YL HGT  MSLP VEL/ARG/RNG NIR/VEL/BRG/ANG NAV/MET SHaAPE DIAW/TATION OUY¥/ TNy DPvsST NO«
1 012105 25.4v 137.1F  1500F1 998 o0 030 40 120 33 0BO0 &8 ? 5 +25 +25 !
2 020328 27.,0n 131.0F Tooms  >B8s 977 60 200 0 220 55 200 6n 5 20 CIRCILAR 20 +18 +1B *18 2
3 022132 27,3n 13n,4E  7To0Ms 3068 998 35 030 50 13In 36 050 L2a 2 S 21t 412, ¢ 9 4
¢ 030725 30.3% 130.8E 7noMB >384 988 50 090 5 210 65 110 4n ? 10 +18 o120+ 2 E]
S 030313 30,78 130.7E TooMpe 2974 988 50 180 10 210 $5 190 4n ? 15 +13 +12 ¢+ 2 S
PajAR FTYES
FIX TIMZ cry EYE EYF RANNB-CODE RADAR SITF
NU. (7} POSTTINN RaDaR acrRY SHAPE DIsm  aSwaR TDDFF COMMENTS POSITTON: wMD NO,
1 012000 22.0n 130.5E LAND 4S2// 50113 28,.4N 129,5E1 47909
2 070700 2A.7N 131.2E LAND &S2/) 11707 28.8N 129,561 47909
3 020800 26,99 131.2E LAMD 65771 535)2 2B8.4N 129,561 47919
4 020300 27.1n 131.1E LAND 65//1 53413 28,.4N 329,56 47909
S 021000 27,3n 130.9E LAND 657/ 53113 28.4N 129.5E 47909
6 021100 27.3n 130.7€ LAND &Ss7/ 52811 28,4N 123,5E: 47909
7 021200 27,28 13ne6E LAND w824/ 5230V BB, 4N 29,5 (7509
8 021300 2A.9n 130.6E LAND #5s// 51808 28,48 129,SE 47309
9 021800 27.18 130.6E LAND 6577/ 53512 28,48 129,561 47909
10 021500 27.2n~ 13n.5E  LAND #4574/ 53211 2B.4N 127.SE1 47909
11 021600 2T7.6n 13ne4E LAND K577/ 53511 2B.4N 129,5E( 47909
12 021700 27.4n 130.5E  LAND #8777/ 502114 2B.4N 129,5€ 47909
13 021800 27.7n¢ 130.5€ LAND RS/77/7 50106 2B,4N 129,5E 47909
16 021300 27.8n 13n.5€ LAND 64577/ 53608 2B,4N 129,5E 47919
15 022100 29,74 13n.6E LAND &57/77 50211 2B.4N 129,5E1 47909
16 072200 2R.4n 130.7€ LAND &R/7/7 50113 28,4N 129,5E1 47909
17 022300 24458 13ne6E LAND #5777 53308 28.4N 129.5E1 47309
18 03UD00 22,88 13n.4E LAND &&/7/ 53319 28,4N 129,5E1 47909
19 040100 29.,0n 130.2E LAND R&/77 53212 . 28,4N 129,56 47909
20 020200 29.7N 13n.2E LAND fSs7/ 53513 28,4N 129,56 47909
21 03U300 29.6n 13036 LAND #S/7/ 50210 28,6N 129,5E 47909
22 07U800 29.4N 13n.4E  LAND w273 5177/ 30,6N 131,0E 47869
23 030500 39.0n0 13n.4E LAND £Ss7/ 50122 28,40N 129.5E1 47909
26  03U500 30,00 130.5€ LAND k7774 50216 30,68 131,0E1  479A9
25 031300 31.5% 131.1E LAND s5s41 50208 33.4N 130,360 47906

160



Fix

CENOCUFHWN—

0600
021400
02les53
0zl300
031500
031500
021500
nalsoe
317060
034700
031700
natrol
031755
031390
011300
031800
034855
631300
031300
031355
n32000
032000
032100
032100
032200
032200
012300
032300
032300
040000
040000
04v000
040200
0eUBDY
00300
0sV300
041000
041000
041000
Nalloo
04ding
061100
0al200
061200
0al200
041300
041300
0al500

Fruz
(7}

021120
051242
022055
22056
02222]
030038
030123
040123
030123
030338
631103
03l136
031605
031405
032045
032035
032203
gavol7?
DsulDe
ns0lus
Na0105
040316
041117
Dal226
041346
Qal3as
0al3e¢e
042015
042015
042327
042358
042358
a500%6
05U046
054088
050858

3tan
31a4M
RESN 1N
32,04
EAPETN)
321N
3201
323N
A2.3N
32,38
37,68
32440
32,7
EEPLY
32,40
32, 48M
32.3M
32490
32498
k-1
33.1M
EXT Y
33,3m
33428
33,60
33,34
3TN
33,60
33,70
33.9n
33.8n
33,6M
34,78
35,58
35.2n
A5.9m
ELPRTY
A5,1m
3641m
3k.4m
ELYS4N]
35,.9n
3540M
35458
RLTYEY)
34,84
3h.aN
35,58

1314%E
131.3E
13146F
137.5E
131.5€
13746E
131.7€
131468
131,76
131.7€
131.9E
131.7€E
132.0E
131.9E
132.0€
131.9€
132,2E
132,1€
132.)E
132.3€
132.4F
132.2E
132.4E
137.4E
132.8E
137, 7€
13%.2E
1371
137.1E
137344E
13745E
133.6E
13749E
136.2€
135.1€
135,58
136.TE
138.6E
13546E
134.2E
135 40E
134.1E
13A.6E
13A.6E
136.7E
137.2E
137,28
134.8F

FrX
POSTTION

21488
224 1IN
27.9n
27410
PPe5M
27434
22400
230
22430
P24Tn
23.0n
23,1n
22458
2345%
23450
23.7%
23430
23,48
2388
23478
?lehn
241N
24430
24460
24,58
24N
247N
Rbodn
26098
ST 2
2345m
2542M
2543V
2528
23410
254 0n

151.3E
1514 0F
15n,.9E
15141
151.3€
1681.1€
161.3€
150.7€
1591.1E
1904 7E
15n.7E
15n.6F
150 .5E
190 44E
149.0F
14945E
140.1E
1R RE
140,0E
lunoBE
14R,8E
T147eHE
147.7€
147.5E
1a7e64E
1647.5E
147.6E
1641 TE
186 7E
16Ae7E
14R44E
16645
16645
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272000
272000
272100
272100
272200
272200
272300
272300
2r0000
2r0000
2r0035
2n0llo
2a0135
2R0200

244060
24454
24458
24468
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244N
244 TN
24.98
24490
24 43N
24058

250N,

2448%
254 fn
25,18
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2541V
25428
25428
25428
25,40
253N
25428
25,4N
2544M
25a.5M
25.5%
258N
25480
2S¢ T
25. 78
25.5M8
2S545N
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257N
25458
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25450
25.7N
2547N
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254,88
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25.8N8
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26428
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2he b2
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2haTH
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27.3N
27.4M
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129.3E
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12Q44E
129.5E
129.5€
12945€
129.4€
129.45E
129.6E
12a,5SE
12945E
129.5E
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12046
129.6E
12946
129.5E
12046E
1264,5E
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129+6E
129.3E
120.6€
129.,6E
129.,6E
120.6€
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129.5€
12Q.5€
12946E
129.7E
126.7E
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129.7E
129.6E
129.3E
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129.7E
129.7€
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12944E
129.7€
129.8E
129.7€
129.6€
129.8€
129.8E
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129.7E
129.8E
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129.7E
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129.6€
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129.7¢
129+6E
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129.6E
129.7E
129.7E
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129.8E
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129.7¢
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129,8E
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129.6E
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LAMD
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LAND
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LAMD
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LAND
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LAND
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LAND
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LAYD
LAMD
LAND
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LAMD
LAND
LAND
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6nOD

FalR
FalR

FalRr
L

6noL
600D

600D

600D

600D
GAOD

6000
6n0D
G100
6100
6000

6n0D
Gnbv

6100
6n00
(1]
6000
PA0R
GnOD
6n0L

G100
6100

en0R
PnOR

PnOR

PnOR

PnbR
enun

FalR
GnidL

6100
GnOD
FalR
FalR

20
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&5

w5
&5

(XY

»5

£33
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[

&N

LU}

LU
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(34

(34
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n

45
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LYZLS}

LYFZ
Trre/
LYFAR
Tr20/

Y274
LYFAV
LYZARY
RSs2/
[T L)
LYy
[YZL!
asss7

wrrrl
A&7/
Y24
85711

LYZAR}
LYy o4

LY
Y224

LAY 44

Y243}

Pr/ed
6527/

LYFAR)
57411

LYZF231
KS27/
6rr/71
LY Y4
h1t7)
&S24/

hSs2/
w7771
wrsrL
(244
(L Y274
k771
LYZAN!

57711
R&s1/

LEY2 44
LY a4

as21/

70205
70400

70204

7360<
7999/
730006
50211

53616
13602
53602
53608
73509
53608
73604
536049

70205
5000U
so0los
70605

70206
53505

70205
50208

50000
73604

70502
50602

70104
73507

73309
53011
73505
53608
73605
53611

51104
70204
70100
53604
53203
73506
73500

73605
50205

53611
50000

531086

168

EvE
EvE

EvF
EvE

EvE
EYE

EvE

EYE

EvE

EvE

EVE
EYE

EVE
EvE

EvE
EvE

EvE
EvE

Mave
MNvG

MOV

HOWG

MOVE
NG

- Mova

MONG

Movs

Hove

MOVE

HOVA

MNhvG

MoveG

MOVG

VG

MhUG
MOvVG

M
NnvR

MOVE

STNR

MOve
MOVG

MOVE
MOVR

Mova

€510
0510

0515
usis

UsI5
0515

3620
3610

3610

3610

3610

3610

3615

3610

3610

3620

3615
3515

3615
06410

0510

0305
0310

3610
3615

3610

26, 1n
IR L]
26,eM
26,.2n
26, 1IN
s Ll
26,2n
76,tn
26, N
76, 1N
28, 4N
Ll
78.4N
264N
28, ,4n
PO IN
26.1n
726.1m
761N
28.4n
[T L
P8, 4N
26,1N
76,1wn
284N
264N
264N
P6.IN
2B.am
26,4
26,4%
28,4
26,1n
26,1N
6,48
6.1
26,1~
2B.on
26,.4M
- L
26,1w
P8,4n
26,1~
26.4N
26,48
708,48
26, 1N
26,1N
P6. 4N
P6.1N
261N
PB.aN
261N
P6. 1N
26,18
P6. 1IN
26,1
26,1
PB. 4N
P6,1n
PB.ewN
26.1n
784N
26, 1N
78 4N
26N
26,1N
26,1N
26.1N
28,46
28, 4N
P6.1N
26.3N
P6.1N
?7,4N
274N
?6,1n
28 ,4N
27,48
PT.em
PB.oN
28,4
27,48
P6. 4N
PH 4N
264N
PB.4n

127.7€
127.7¢
127.8%
127,BE
127.7E
127.7€
127.8E
127.7E
127.7E
127.7E
129.5¢
127,7E
123,58
127.7¢€
129,58
127,75
127.7€
127.7€
127,7€
129.5€
127.7E:
123.5E
127.7E
127.7€
123,5E
127.83
127.8E
127.7¢
129.5E
127.8E
127,98
1295E
127.75
127.78
127.8E
127. 7€
127.7E
1295E
127.8¢E
12788
127.7¢€
129.5€
127.7€
127.8E
127.8E
129.5¢€
127.7€
12T.7E
127.8E
127.7E
127.7€
123.5E
127, 7€
127.7€
127.7E
127.7E
127. 7€
127.7€
129.SE.
127. 7€
129,5E
127. 7€
129,5E
127.7E
129.5€
127.7E
127.7€
127.7E
127.7¢
129,581
123.5E
127.7€
125.8E¢
127.7E
128.7€
128.7E.
127.7E
129.5€
128, 7€
128.7¢€
129.5E
123.5E
128.7€
127.8E
127488
127.8E
12%.5E

47337
67337
7337
47337
47337
47337
47337
47337
47397
47937
47309
47937
47309
7377
aTING
4TI37
67937
67337
47937
a79Ng
47937
47309
47337
47937
473N9
47331
4731]
47937
47909
47331
4733}
47909
47937
47337
&7911
47937
47937
47309
4793
47331
a7337
47309
a7
4731
47331
47909
47937
47927
47931
4797
«77
47309
47337
47337
479737
ATI7
47937
&7337
47309
67937
47309
4737
47309
479 R
47309
4797
7337
4797
47937
473909
47309
47937
47979
47337
4T982
47982
47927
47909
&TIN2
47942
47309
47309
87342
47371
4791
87331
a7309



les

2nuglo
2au210
2a0300
200300
2RU310
2Rr0600
2R0400
2rusoo
2r0500
2RU500
28030y
280600
289600
2r0700
2RUT00
ZRUSOU
2rRU8B0D
2a0435
280300
280300
280310
2203935
2r1000
281000
201010
2r1035
2Rl100
2alllo
2Rl200
2rlizlo
2rl300
2al33p
2R1400
281800
2a1535
2A1600
211615
2alr00
2R1700
2R1800
2r1300
281915
242000
282100
2R2110
282200
2r2200
2a2300
200000
290000
290100
290200
2ou200
290300
200300
290800
290400
290500
290500
29052¢
290500
29ublo
290700
290700
290700
200700
200800
290800
290800
290800
200900
290300
290300
291000
291000
291000
2011090
251100
2qil00
291100
2al200
291200
291200
2ql300
291300
2ql400
291400
291400
291400
291500
291500
291500
291500
291600
291600
2916090
294700
20l7T00
291700
201700
291800
291800

2te4
2T43n
2Tetn
27.72n
27454
27424
2742n
2leIn
27,38
27430
274IN
27 04N
2T.4n
274N
27448
2Te6n
27.68
278N
27458
27458
27458
27.5N
2758
27458
27458
2758
2746N
2745N
27454
275N
27.58
27454
275N
2T44M
275N
27460
2768
2758
27,78
27.8n
2798
27«88
279N
27.8Nn
27.8n
27498
27.8N8
279N
2d.1n
2R,0N8
28410
284N
N
28,28
28428
28.3n
Z2R4IN
284N
2RabN
ELTY Y
2R, 5N
28458
28458
28, 6n
286N
28,4N
28,68
2Bo 6N
284 6N
2R,7n
2R. TN
29.7Tn
29,78
2R, AN
28, TN
284 8N
28,98
284 8N
2R,
24,9
2940n
29.,0m
29,0N
291N
29,1N
29.2N
29.2N
29,1M
294208
29,3N
29,.3n
29,40
2944
29.5n8
29.5N8
294,58
29,68
29,78
29,78
29
29.9N
29,8n

170.6F
1269.7€
12946E
120+ RE
129.9€
129, 7€
129.TE
12946F
129,8F
120.HE
179.4€
129.8€
129.8E
120,9E
129.8E
129.9E
12a.9E
120, 7€
129.9E
129.9E
129.BE
129.8E
129.9E
120.9E
1249.5€
129.7E
129.9E
176.7€
129,.8E
179.9E€
129.8€
129.9€
129.9E
129.8E
129.9E
129.9E
129.9E
129.8E
129.9¢
12a.8E
129.8E€
129.8E
129.8BE
129.7E
12948E
129.7€
129.8E
129.8E
129.8€
129..8E
129.7€
129.7E
129.7€
129.7€
129.8E
129.8E
129.8E
129.7E
129.8E
129.8E
129.8E
129.9E
129.8E
129.8E
129.RE
129.8E
129.9€
13n.0€
12949¢€
129.8€
129.9E
130.0E
12Q.9E
130.1E
130.1E
13n.0E
13n.1E
13n.1E
130+1E
13n.1E
13n.2€
130,.2€
130.1E
13n.2E
130.2E
130.4E
130.3E
13n.3E
13ne3E
13n.3€
13n.3€
130.3E
13n.3E
13n.6E
13n.4E
13n.4E
13n.5E
13n.5€
130.5E
13n5E
13n45E
13n,6F

LAYMD
LAND
LAND
LAyD
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LANOD
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LANO
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
TAND
LAND
LAND
LAND
LAND
LAND
LAND
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LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
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LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND

Faln
60D

[ 1HY]

PnuR
610D

60D
GnLUD

§n00
6000
GnOD
Gn0D
Falr
FalR
600D
PnOR
6000
&n0D
Falr
Gn0D

6000
Gnup

6n00
6n00

GnOD
6n0D

600D

6n00
GnlD
GnOD
Gn0D
6noD
60D
Gn0D
6000
FalR
6n0D

GNOD
Gn0C

6n0D
G000

GnoOD
600D
6n00
LTI
600D

GnoD
6n00
6100

GNOD

600D
Gn00
6n00

GnOD

&5
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3]
S0

&n
(Y
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b

ELY

25

5
2n

!
10

£l
0

wn

an
20
a0
20
20
20
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an

20
20
£l

3N
25

25
20
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n
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25
20

20

25

25
15
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RR/// 53303

21871 70601
hSs77 50203
20711 7050¢
AS/// 50308

&/7711 70204
AR/27 50603
A5/7/ 5350

R&27/ 50103

88/77 §3604

68/// 52004

BRsss 52003

88/77 51203
S4/7/ 53404

G577/ -53302

&%7// 53604

G577/ 53403
4S8/2/7 53102

56///7 53605
S5/¢4/ 50903
5%/// 53405
55//2 53504
103R2 50205

10412 50105
11512 §3604

11322 50208

S77F) 517177
11312 53605
11312 50405

S//71 53505
S/s//71 50505
11412 50605
11412 50505
S/7/1 50508
11532 50108
&7/71 50311
S7//1 50405
11412 s0le7
S/771 50208
11412 50105
11511 50309
204/1 5030%

21411 so307
S/771 53608

%/s/1 50308
Stasl 50107
21411 50211
S£77Y 17447
21431 50311
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EYVE
EYE

EvE
EYE

EYE
EvE

EYE

EYE
EYE
EYE

EVE
EYE
EvE
EvE
EYE
EYE

EYE
EYE

EvE
EYE

EvE
EYE
EvE
E¥E
EYE

EvE
EvE
EVE

EYE

EYE
EvE
EVE

EVE

MG

Mnve

F MOvR

MNVG
MOV

MNvR
L7

STuR

L1415

MOVG

STNR

Move
MOveG

MOVG
STNR

STHR
MOvG

STNR

Move
Move

Hnvg
Move
MOvG
Movs

MoV

HOVe
MOvG

MOVR

MhVE

Nove
Mnve
Mova

MOVG

3605
3605

3605
030s

0505

3610

3205
3605

3605

3610

3610
3210
J&05
360S
3615

3610

3610

3610
0310

0310
0820
0215
2020
0215

0520
0315
0315

3825

3625
0328
0325

0320

TAKAHATA

TAKAHATA
TAXAHATA

TAKQHATA

TAKAHATA
TAXKGHATA

TAKAMATA

TAKAHATA
TAKAHATA

TAKAHATA

TAKAHATA

26.4N
261N
78 ,4n
27.4N
26,4n
2T .4n
26,en
28,48
26,.2N8
28, 4N
27.4N
PT.4n
P6,2%
2B 4N
27,48
27 4N
284N
26, 4N
284N
PT. 4N
264N
26,48
27.4m
28, ,4n
26,4N
264N
2T 4N
26.4N
28,48
2T.4n
28,48
PT 0N
2T.4N
28,48
27,48
28,08
27.4N
28,4N
27.4N
270N
2B, aN
27,48
28,48
28 4N
27.4N
284N
T 4N
28, 4N
27.4N
28,4N
27,48
28,4n
2T
26, 4N
274N
274N
2B,4N
2B, 4N
27.48

28,.4n

27.4N
30,6N
284N
28 ,4N
2T.4n

30,68
30,68
28,48

28,88

30.6N
28,4N

27,48
30,6N
27,48
30,6n
284N
30,6N
28,4N
27,48
28, 6N

30,6N

2B.aN
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27,48
30,.6m
20,4N
27 .48

28.6N
2T .4M
30,.6N

28,4n

127.8E
127.7E:
129.5€.
123,7¢
127,8E
128, 7€
127.8E
129.5E
127.8E
129.5E:
128,7¢
128, 7€
127.8E:
123455
123.7E
128,7E
123, 5E
127.8E
129.5E
128, 7€
127.8Ei
127.8E
128, 7E!
1234 5€
127.8E
127.8E
128,7E
127.8E
123.5E:
1284 7E:
129, 5E!
128.TE
128, 7E
129,56
128+ TE!
129.5E
128.,7E
12945E¢
128, 7E
1284 7€l
129 5¢€
1284 TE:
129.SE!
129.5E
1284 7E
123,5E
1284 7E
129.5Ei
128, TE!
129.5€
128+ 7E!
129.SE
128,76
129 5E
1284 7E!
128.7E
129 5E!
1295E
12847E

129.5€

1284 7E
131.0E
129.5E
129,56
128,76

131,0€E1
131.0E
129.5€!

12956

131,.0F
129,5€

- 120eTE
131.0E:
1284 7€
131,0E
129.5E
131.0€
129.5€
128, 7€
129.5E!

13140

1294 5E
131.0E!
128 TE!I
- 131.0€
129+ 5€£1
1284 TEI

129 5€¢
1284 7€
131.0E

1294 5E

479731
47337
47309
47942
4733}
47942
41937
47309
47337
47909
479a2
a7IN2
47337
47309
47342
4792
47909
47931
47909
47942
4797]
4797}
47942
47909
47931
4797
47942
47931
4TI
47942
47909
47982
47982
47909
47962
47909
47982
47909
47982
47982
47909
47382
47909
47909
47942
47909
47942
47909
47982
47909
47982
47909
47982
47909
47982
47982
47909
47909
479e2

47909

47942
4TBRY
47909
47909
4762

47883
47859
47309

47909

47869
4T909

“79s2
4T849
47942
47869
47309
47989
47909
47982
47%09

#TBRY

47909
47869
47982
47869
47509
47942

47909
aTI2
4TBRD

47909



ezy
230

243

FIx

PNV E W~

2al800
2al300
291300
231300
252000
222000
202000
202100
292100
202100
294200
262200
292300
202300
292300
300000
300000
3n0100
300200
300200
300200
300300
304300
300300
300300
3n0300
300400
3006400
300400
300400
3nUe00
300500
300500
300500
380500
300500
300520
300600
300600
300600
300500
300600
3n05600
300700
300700
300700
300700
300800

an0dno
300800
309300
300300
300300
300300
301000
3nl000
301000
3nl000
3n1100
3nll00
30ll00
3nlluo
3nlloo0
301200
3nl200
3nl2eo0
3nl2uo
3nl300
3nl300
3nl300
3ni300
3nlé400
301400
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301500
301500
3ni300
301600
301600
3nl700
3n4700
301700
302300
010020

Tine
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100000
l9l200
2n0000
2nl200
210000
271200
211800
220000

2948
29,30
2943
ELPUTY
341N
3Detn
3042n
30,38
39,3w
303N
N3N
30.4Nn
30454
30.4n
30464
30.8N
30.88
31.08
31,38
3letnm
3143M
36N
31le54
3188
31,5
315N
3le7M
31, 8M
31.868
319N
31.7N
32.0m
371N
32408
319y
3247M
32.7n
32.3M
3242M
32428
32.72m
32.3n
32428
326N
32468
246N
37,58
32.88
2.8y
33.08
33.1n
330N
3314
EXPRL
3344N
333N
334N
33,78
33458
33488
33.6n
33,68
33484
334
EXPYLL]
34.0N
34,1N
33.98
34428
34,10
3442M
343N
34,40
34450
35.0N
35,0M
34,99
35.08
3S.4M
35,8M
3545M
3546N
30,1N
4045

Fix

13nenE
13neTE
T3n.TE
13n.7€
13n.HE
13n.8E
13n.9E
13n.9€
131.0€
13n.9E
131,1E
131.1E
131.2E
131 .4E
131 «4E
131.5€
13Ve6E
1NL.7E
131.9€
131.8E
131.9€
132,08
131.9E
132.2E
132.2E
132.2E
137, 3€
132,4€
132.5€
137.2€
132.3€
192, T€E
1372.7E
137.7E
132.7€
132.BE
132.HE
132.9E
133.1E
132.9E
133.0E
1373.0€E
132 7€
13343€
1372€
1372.6E
13142€
133.7€
133.6E
13.7€
134 40E
137.9E
137.9€
134.0E
13443
137.2E
136e4E
133.9E
134.5€
134.HE
13446E
134.5€
134.7E
136.7E
135.+1E
134.8E
135.0E
13%.0EF
13842E
135.0E
13%5.0E
13:,.7E
138,.6E
135.5E
13A.2E
136.1E
136.0E
13R46E
136.7E
137.2E
137.3E
137.2E
141.3E
141 .8E

POSTTINN

1Se0n
1345n
13.,0m
12.0v
11.5~8
1l.0m8
12,94
13.0n

1a9.0E
147.5E
14440E
143+ 0E
lan«SE
13R.0FE
139.KE
13B.0E

LAND
LAND
tAMD
LAMD
LA=D
LAND
LAMD
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LA»0
LA%D
LANMD
LAND
LAMD
LAND
LAMD
LAMND
LAND
LAND
LAND
LAND
LAMD
LAND
LAND
LAND
LAND
LAMD
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LA4D
LAND
LAND
LAND
LANMD
LAND
LAND
LAND
LAND
LAND
LAMD
LAND
LAND
LAND
LAND
LAND
LAND
LAMD
LAND
LAND
LAND
LAND
LAND
LANMD
LAND
LAND

“LAND

LAMD
LLAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND

GV
GnoD

N0

Gn0D
Gn0OD
600D

6n00

6n00

GnOD

[LUD]

6000

GnOD
GnOD
GnoD

GnUD

PAUR

600D
PnOR

INTENSTTY
ESTIMATE

1¢
1v
1v
10
15
15
15
2¢

NTAREST
NaTA {(NM)

200
200
150
200
200
150
150
150

20
20

2n
20
U

20

W0

20

20

2B

25
&5
0

&n

20

a5

2n

&5

a0

&5

10

20

%

75

20
on

217171
21171
ALY

LLY RS
21571
21571
6871/

Kas7/
71571
LAY e4
10401
sr771

2n371
68712

LYoy
nru/12
Rs771
s5s7/71
&5/72
LYy 244
LYy
10801
LLYZY ]

10411
s57771

24673

10511

74A/3
PAK’S
2074}

20u4]

AS112
PnR4l

he272
wSs27/

6ws772
LILYS]
[SVFZ4
10577

Y244
NSeL
R4/
KQrs/
ELETY)

P7Y/
ANRAS
AS¢227
INNAY
3N/

MGR]
38961

Gs7/

COMMENTS

50108
50911t
50300

50216
50314
50106
50511

50506
50614
L0313
5041y
50414

50316
Y2444

24117
50411
50414
50419
64019
50424
50522
50524
5043%

50522
50519

s¢322

5052¢

50419
5092/
50524

5052¢

50524
50922

50521
su7le

S50427
50524
50032
177t7/

70724
54024

1r117
70522

18717
17777/
TO0424
Sr247
70330

50932
50932

T043¢2

SYMDITTIC FIXES
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EVE
EvE

EYE
EYE

EvE
EYE

EvE
EYE

EVE

EvE

EVE

EvE
EYF

MOvVE
Movi

MOvG

MOVE
MDVG

MOVE

HOvG

MovVG

MovG

L 145

MOVG

Move

MOve
Move
unvR

MDVR

Hnve
MOVG
MOV

NNvG

MOVG

MNVG

MOVG

E MDVEG

MNvG

Move

LLT

MnvR
MnvG

0320
Qazo

0420

0520
0530

0524

0536

0530
0645
0550

0540
0440

0540
015S
0540

0150

0540
0345
0540
0540

0645

0435

0345

0445
0445
3635

0455

0595
3110

TaKaHATA
Ta<ardATA

TAKAHATA

STYAKOSIKI
STHOX0SIK]

ST40KNSIK]

STYOKOSIKI

STUOKNSIKI

KysHTMOTO
SEBURI

SEBURI
KJSHIMOTO

SEBURI
KJSHTHOTO
SeBUR]

KJSHIMOTO

SEBURI
X JS41MOY0
S§£8URI
KYS+4TMOTO

KUSHTHOTO

KaSaTORI

KASATORI

KASaTORI
KaSATORI

YAMADA
YAMADA

30.6N
a0,.6w
?8.4m

7B .en
30.6M8
30,68
7B.4N

28.4N
30.6N8
28,4N
30,6N

30,.6N

30,6N
33,48

33,38
33,48
32, 1w

30.6M
30.6N

33,88
33,3n
30,6N

33.3N8

33,4N
32,18
33.3N8
30,6%
32.1%
36.3m

33,38

kL L
34,3N
33,3n8

33.3N8

34,38
33,30

34,38
35,38

34.3M
33,3N
35,38
36,68

35,3m
33,3N
34,6N
35.3m8
26,2M

34,6N
34.6N
35,38

34,6N

35,38
AT.4N
34,6N
34,6N
AT, &N
35,38

13140
131.0E
123458

129,5E
131.0E:
131.0E
129.5E

123.5E
131.0€
123.5€
131,08

131.0€

131,06
130,38

1364 2E
130,38
131,5E

131.0E
131,.0E

130,3E
134,26
13t,008

1344 2E

130.3E
131,5€
134,25
131.0E
131,.5E
1.3246E!

13426

132.6E
V32, 6€,
134,28

134.2E

132.6E
134,26

132.6€
138, 7€

132,6E
134, 2€:
138,76
135. 76

138, 7€
1384261
135, TE:
138,76
127.BE:

133,7E
133.7E
138, 7€

135.7E

138,76
136.9€
135.7Ei
135.7E8
136,9€:
138.7€

a78AY
PRLE]
47909

aT73ING
4TRAY
4 TRAG
47209

47909
47869
47909
478R9

47849

47849
47806

47899
4TRAG
£78R6

&aTRA9
47969

4786
4TR99
47869

47809

47806
4T84
47899
47869
47954
47792

47899

87792
47792
47809

47899

47792
47499

47792
47639

47792
479899
47539
47773

47639
47889
47773
47639
47937

47773
47773
47639

47773

47639
47600
47773
47773
47500
47639



Flx
NO.

CE ~OTU Fu i~

Fix

(PR P S

Tims
(7)

232259
22232
280857
294114
242137
260145
2hU146
2h1018
2al24s

TimE
(7)

250427
252222
252258
enpu3u?
2ru50%

LALES
t7)

0>1233
031213
022036
632313
06093
060055
040317
061154
061155
042157
022198
050036
0su2l?
50217
050217
051317
¥531317
051317
051313
051319
062137
060018
0RU1S8
060158
060158
061017
0rl018
0alllo
0sl287
041301
0sl30]1
0scll?

FIX
POSTT)Gre

1v%e5n
THe3n
13,00
190
205N
2la2n
21240
2342%
24630

145, 3E
Ta3e9E
141 .4F
Y4243E
130,.,2E
131, 9E
1 3k o HE
137.9F
137.6€

(384
vOSTTION

PEF Y
2045
20 45N
[ARELY
2180

142.1€
Jun 1E
14n.1E
13145€
137.9E

Frx
POSTTIOM

13.58
1841w
28N
2045N
2n.an
20,9M
21e8n
2taTn
21e50
20480
20e3N
2N, 0w
204 P8
20600
20e3In
EARR L
2YeTn
2Y 24N
2)e9n
21 48N
23e6n
23.9N
24460
244N
24478
2he AN
264 AN
250N
27438
271N
2heN
29+ 0%

135.7E
13R.6E
134,9¢
13he4E
138.7¢
135.6E
135.2E
13344
133.5E
133.1E
133.6E
133.8E
13743
137.5E
137.3E
135.6E
13%.6E
138.TE
13504E
135,7€
134.9€
135.0€
135.0F
135.1E
138,.0E
134.6E
13442E
135.6F
13544€
135018
135.4E
13403

aCeay

PN
Pey
Py
PrN
PeN
PeN
PeN
PeN
PeN

FLT
LvL

TooM
1500F

CET LT U T WY

]
T

To0us

1S00F
150 0F

aCeRY

PCN
PeN
PcN
PeN
PeN
PeN
PeN
PCN
PcN
PeN
PCN
PeN
PCN
PCN
PeN
PeN
PN
PcN
PcN
PeN
PcN
PeN
PN
PeN
PeN
PN
PeN
PON
PeN
PeN
PCN
PeN

T
i

CPUU VLTI PRI WITrWWLUBOIRT UV TRy

TROPICAL STORM PAMELA

CATEIF TTF FIXES

0vnIaK €OOE SATFLLITE CONMENTS
10207040 DuSBIA InNlT Jdg
Tee(1/240 /(1240/24HRE  DMRP3R EXPUSIY 11LCC
Duso37
DMSP IR
Dus 7
TleS/7,0 /W0.5/87HR:  DmsOR@  EKPUSEJ | LCC
TleOzYet Dusply INIT 235
DMRRR?
hIS-E T

ATICHAFT FIXES

7U0M2  ORS MaX~SFC-WND Max=FLT-LVL-4Nn ArCCRY
AGT MSLP VIL/ARG/RNG 0IW/VEL/BRG/ANG NAV/MET

31517 lons 60 100 35 140 54 }00 3 EE |
1004 25 650 30 130 16 05U 3n LY
3iga 20 360 50 120 20 360 gn
lo03 25 060 %0 150 17 140 &0 80
1003 15 150 20 220 21 11U 4&n 1o S

TROPICAL STORM ROGER
cATE{| ITF FIXES

UVnaaK CODE SaTFRIiTTE CIAMENTS

OMSP 39
[ELEETS
Dusp3T
Tla0/140 /S040/28HRS  DWSPIA
PLETA L
TleS/1.5 OMSP39 INIT Jds
DMsR37
DusP3e
PEIATY
T2e0/2+0 /D120/22HR:  DMSP37
1345/3,.5 DMSP7 INIT Jds
PMER 34
OMEP29 EOGE OF nATA
OMSP 30
OMSPIQ
OusPI9 EXPOSEY 1 LCC
[T
[ELEET
OusPIA
OMSP 3R
T140/240 /Wie0/24HRE  DMSP3IT
UL T
T340/3.0 DNSPIg INT Jds
DusPa9
T340/340 OmMsP3Q  INII Dds
DMSPR7
DusP3?
DwsP37
DusPae
DS
LAY
Duse3?
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Evt
SHAPE

SITE

PGTW
POTW
PGTW
PETH
PGTN
PGTW
RPMK
PGTW
PGTW

EYE QRIEN=~
D18e/TATION

SITE

PeTH
PGTH
PGTe
PGTY
PGTW
RPMK
PGTW
RODN
PGTH
PGTW
RODN
PGTH
PGTW
RPHNK
RODN
PGTH
RODN
RKSO
RPMK
PGTH
PGTo
PGTY
RPMK
PGTW
RKSO
RKSO
RPMK
PGTW
RKSD
PGTW
RPMK
PGTW

EYE TEMP rry SN
ou¥/s [N/ DPsGeT NO.

s16 ¢ 7
+28 422 421
+11 ¢ 7

WNN N =

*28 425+ B 30



BTICHAFT FIXES

FIX TimE Fix FLT 7UGw3 DBS MAX=SFCanwyD MAY=FLY=-Lvi-dNn ACPRY £vt EYE ORIEN- rYe FEMP () uSN
NG, (7} 20STTI0N [R'IN AGT MSLP VIL/ARG/RYG DNTH/VEL/BRG/MNG NAV/MET SHAPE J1avw/TATION  auty [N/ DPsegT i,
1 020220 l4aln 14n.2E  15n0F1 998 40 1B0 &0 740 30 lsU 60 s b 29 426 224 54 2
2 0&030B  21.1n 13RJTE 1S00F 982 35 080 10 180 35 QW0 14 303 edn 423 +24 3
3 040305 21.2n 135.18  1500F) 287 40 030 25 Inn 40 0JC 26 2 & +2% 425 +26 28 N
& DalB20 20,3w 133,58 Ta0ms 3003 330 32 210 60 5 & «15 +11 >
5 062125 2n.4m 133,7E 7noMB  3UlS 992 35 180 10 omn 36 320 &S 5 3 +13 +1% ¢ 6 -3
B 0hUL24 24,In [3a.5F TnoMR  3lib] 40 220 30 twn 48 10 8s 5 b5 sle 412 o100 B

SYMNSTIC +TXES

FER TymMe cyv INTENSTTY NTAREST
NO. (7} POSTTINN ESTIMATE  N4TA (N%} COMMENIS
1 010000 13,08 1431.1F 20 120
2 011800 13,1 13n,0€ 2v 240
3020000 12.9n 142,0F 2v 210
& 0AVD00 24.0Mm 134.5€ 40 10
3 0AL200 27.0n )36.SE 45 T0
& 070000 31,58 137.0E€ 3> 150

172

<



FIx

z
<

CE~TU P whe

Trmg
(7)

012253
070131
02113y
N2ieig
021616
02223y
LET2S ¥
03255
031355
035355
032218
040055
Q4236
0aloss
041336
061337
042157
0sU036
n=U036
050217
050217
050217
051038
asl317
UR1i317
051319
051316
us2319
052319
040018
0sL158
040158
041018
orlgls
041301
061301
0xlée3s
061633
062253
062259
0710338
070139
070143
070240
071139
071139
071242
071243
071620
072238
072238
0r0124
0r0301
0Rl118
orllls
0rlede
0nle0s
0RS218
0R2218
090107
000242
oqlo58
051059
091342
091342
091348
092158
100043
100049
1nv223
inio3s
lnlo3ds
1nlD38
10133}
10133}
101504
102313
1n2319
11003)
110204
111018
111153
1y131e
111445
111445
112258
150154
120154
12632p

e1x
UOSTTION

16,2n
1743
16,40
1549
TAenn
1545
14,358
J4atn
16,24
1548m
15438
1a,3n
18414
13,9y
Ta,4n
15,08
13458
12,88
124N
1258
13.1m
12458
12.1n
124 3n
124N
1243
12.3n
17,38

1243w

12,3
1246n
12434
12,2u
12454y
12,28
12445
1241w
1242
172428
12.008
12.2m
12.2n
1242m
1letn
1241n
1e?n
11.5n
11.98
12.0n
11e2M
ll.ln
11.28
1le2n
1len
10,90
1049
1o.8n
10,68
1t.0n
11.2n
11e1m
11e.6n
116N
11e6M
11.6n
1t.9n
Tle4n
llean
11438
Ileon
e
11ehM
1190
11.94
11.58
11 e9m
12e1m
1198
12408
12,08
123
1249
12.4n
124608
12,58
12,28
13.0u8
12,98
13,0u

1#21.0€
122.BE
170.4E
17ne0E
120.)E
123.7€
11R8.8€
11R.9E
120.4E
110,2E
110.0F
110,1€
11nr.BE
11a.0¢
11R46E
11n.48F
118.3€
119.1E
119.1E
11R.8E
L1R.2E
118.1E
1ta,2€
119.90E
114.7E
119.2E
119.2E
11R.9E
11R7E
119.9¢€
119.7E
110,55
119.3E
119.9E
118.1E
119.6E
119.4€
11Q.2€
119.2F
120.0F
116,.3E
11043
110,3¢
11841E
11943
119.2E
11R4E
119,.3F
119.3E
119,38
119.2€
11943E
11945E
11940
119.3€
119.2E
119.3€
119,2E
11R.1E
11R.0E
11R.OE
117.5€
117.4E
117.1E
117+4E
117.3E
11645E
1R 2E
11hesE
11he4E
11he1E
11he0E
114.1E
118.9E
118.9E
11R8.0E
115.7€
11%46E
116.5E
115.2€
114.8E
115.2E
114.7€
11443E
1144.3E
114.4E
11640E
11443E
113.9E

ACORY

PeN
PcN
PoN
Pen
PeN
PcN
PrN
PeN
PcN
PrN
PeN
PeN
PN
Pen
PeN
PrN
PeN

PeN
PeN
PcN
PeN
PCN
PCN
PCN
PCN
PCN
PCN

PrN
PCN
PeN
PcN
PcN

g
an
Z X

h: ] YV TVDVVDVTVUIVOUDOLYYD
ﬁnn#n3nnnnnnnnnnnnnnggggggggg:gggg
ZCZZZZZZZIZZZZLZZZZZZZZ‘Z&‘{I‘ZZZZ

Pr.

PN
PCN
PCN
PeN
PCN
PCN
PCN
PeN
PeN
PCN
PcN
PCcN
PrN
PeN
PN
PCN
PeN
Py

UL YUy vFUrvuvroessoury VUL U T U T U ryesvyry

VWUWVwUOVhUHEON~M~MH—b———~—HUHVVWWUmU¢UVWUUWUUWUUWUUW

TYPHOON SARAH

CATEI TTF FIXES

UVN2AK CONE

Tlens1a0
TU.N/0.0

TOen/n.0 /7SD.D/21HRE
Tle0/140 /SU.D/26HRR

T0.0/0.0 /SU.0/2aHRR
T240/2.0 /D1,0/24HRS

T2e0/240
Tle5/1.45 /DI 45/28HRR
1245/2.5 /D0.5/25HRS

T2e0/2,0 750.0/24HRT
TleD/1a5S /W045/24HRE

T2eN/240 /D1e0/21HRS
T2e5/245
T245/245 /D0+5/26HRS

T3e0/3.54/00,5/24HRS

73:0/340 /D0+5/28HRS

FT4e01/640 /D1+5/21HRS
The0/44D /D) e0/24HRS
T#e5/445 701.5/22HRs

T5e0/5¢0 /N1eD/26HRS
T5e0/540 /D1eD/26HRS
1545/5.5 /0140/2SHRS

T500¢540 /5040/22HRe
T4e5/5.5 /W1.0/21HRS

T4e5/5,0 /W0e5/25HRS

T8e5/540 /W0+5/26HRS
T3e5/445 /Wla0/26HR]

SATFI) 13

Duswy?
DMSBIA
[N ET
LT LY
DMSPIY
DMsP3T
DuSP3IA
DusP 3y
Duse3Y
DusPIN
omMse7?
I LI-ETS
OuSe 39
DmsPT
DNSR 39
LT
DMsPIY
Dwsp s
DMSP37?
LT
[ T
OmMSP 39
OusR37
OusP g
Dmsp39
DusP3IA
DMRP A
Dmsp37
DMse3T
LILTET
DmsP39
DmsP3q
OmSR3T7
oMsR3T
OMSPI4
DMSP36
DMSP9
DMSO39
DMsPIA
DuSP3T
DuSP 3G
DmMSP 30
Duse3h
Omsp29
OMSP3AT
Duspa?
OmMsP3n
DMSP3A
DMsP3Q
DOmsSP37
DMSP3T
DMSP 36
OMSP39
OmMsP3T
DwsR37
PLALELY
[P LE o LY.
DMSR37
Dmsp37
DMSPIA
DusSP39
DwsP3?
pusPa7
OuSE3I9
OMGe3qQ
oMSPIA
DMSPa7
DMSPaA
DMSPIR
DusPag
DMsP3T
Duse3q
omse3T
[{S-XTY
DMSP3IA
DMSP 39
DusPa7
Dns5e37
DMSEIA
OomsPI9
DuSPIT
Dusea?
OuSPI6
DmsP3I9
DMSP39
DMsP37
DusP3Is
DMSPIA
DMsP3y

173

CIMMFNTS

INIT Jas
INIt Jddg

INIT Dds

INIT Jds

PSN CNTR OF rnn
NO EYE/peN BASFD ON 2 CR BANDS
CI UP/JUTFLONM TNCREASED

ESTIMATE CNYR OFF EDGE oF DATA

SITE

ROON
RPMK
RPMK
RPMK
RODN
RPMK
ROON
RPMK
ROON
RPMK
RPMX
RODN
RPMK
RODN
PGTw
RPMK
PGTW
PGTN
PGTY
PeTd
RPMK
ROON
PGTW
PGTw

RPMK
PGTW

RPMK
ROON
RPMK
ROON
RPMK
RODN
PGTW
RPMK
RODN
RPMK
RPNK
ROON
PGTH
ROON
RPMK
RPMK
RPMK
PGTW
RODN
RPMK
ROON
PGTd
RPMK
RODN
RPMK
RPMK
ROON
RPMK
PGTH
PGT
APMK
PGTY
RPMK
ROON
RODN
RPMK
RODN
RPMK



90 121139 13.3% 113.0F PeN 2 Duse7 RPMK
9l 121426 13,48N 112.4E PcN 3 LA T RBMK
9¢ 121426 13,48 117.8F PCcN S5 DusP I8 ROUN
93 122238 13.0n 112.3E PCN S PULCER S RPMK
94 122238 13.2N 117.5€ PeN 3 Dmse3? RODN
95 130136 13.1N 112.4E PCN S 713457443 /W1+0/24HRE  DMSOIA RPMK
96 130307 13,28 112.3E PcN ) DmspIQ RPMK
97 130307 13,38 112.4E PCN 1 15,0/5.0 /D1.5/25HRS  DmSpP3o ROON
96 131119 13.6N 131.7E  PeN 3 DuspP37 RPMK
99 131119 13.4n 111.TE  PCN 3 Omsp37 ROON
100 131401 13.4N J11.6E  PcN 3 DuMsE37 RODN
101 131687 13,78 111.1E  Pen 3 DMSPIY RPMK
102 140118 1358 110ne7E  PCN 5 T2.5/345 /W1eN/24HRS  Duswak RPMK
103 140288 13.4n-110n.7€ PcN 3 DOMSP20 APMK
104 140248 13,38 11n,7E PCN 3 T440/5.0-/W1,0/24HRS  DMSP3Y ROON
105 141058 12,38 109.0E PcN B DusP37 ROUN
106 141058 13,3n 109.5€ PcN 3 OnsP37 RPHK
107 141348 13.27n 100.2E PCN 5 Omnge a9 PGTW
108 141348 13,08 100.6E PCN % OMgR 39 RODN
109 141359 13.)N 109,2E PCN 3 Duse3A RPMK
110 142339 13,28 10R.TE PCN 5 Tle5s2.5 /W1.0/22HRS  Dwse3? RPHK
111 15022% 13.3n 107.9E  PCN S DusP39 RPMK
112 180229 12,38 107.5€ PCN 5. 1240/3.0-/W2.0/24HRE  Dusp3o ROON

BYICRAFT FIXES

FIX TyME FIxX FLT 70043 0BS MAX-SFC-WyD MAX~FLT~LYL-#NP ACCRY EvE £YE ORIEN- EYe TEMP (ry SN
NO. (7} POSTITION LYL HGT MSLP VEL/RRG/ANG NTR/VEL/BRG/ANG NAV/MET SHAPE Draw/TATION QUt/ TN/ JPysaY NOa
1 051001 12.6% 119.3E  7o0MB 3017 991 45 360 S0 340 35 270 3n 3 4 414 417 + 3 1
2 0r0342 12,88 119.7€  ToOMB 3055 996 &0 010 50 130 32 040 3n 3 & CIRCLAR 2 +13 213 ¢ 5 3
3 070203 12,28 119.4F TnoMd 394 50 030 11 nen 50 360 1s 18  CIRCyLAR 20 +13 + 3 “
& 070631 12,2N 119.3E TnoM8 2970 385 75 330 10 30 73 270 1a 1 CIRCULAR 20 ol 4f6 ¢ 5 -
5 0Rr0210 1138 119.2€ 7noME 2920 982 75 300 20 120 78 360 20 & & CIRCULAR 10 o1t 412 + B )
6 0RU512 1l.1n 119.2E TooM8 2922 380 45 080 5 320 40 220 3n 1 4 CIRCyLAR 8 13 a1k + 9 S
7 0906405 11,3n 117.9E  7o0MB 2761 960 30 140 10 100 101 040 2n & S CIRCYLAR 20 o1t 419 + B 6
8 100142 11.5N 116.5E Tngus  249g 100 060 5 1650 93 060 1o s 2 CIRCyLAR +25 +10 7
9 100422 11,7N Llhe*E ToomB >4B8g 529 100 180 T o070 115 020 3 & 1 CIRCYLAR 15 +11 425 ¢ & 1
310 110131 12,0N 115.4E Ta0MB  >737 50 070 &0 120 73 060 }? 4 ? . -]
11 110343 12,00 116.2E - 700MB 2733 959 65 130 25 0ne0 74 320 j= & 2 CIRCLAR 12 +le 415 ¢} 8
12 120700 12,9n 117.6E  To0MB 278p © 65 080 20 240 70 140 Sa 5 5 CIRCULAR 9
13 120923 13,18 1)13.4E  TooMB >784¢ 962 45 180 30 110 63 040 20 5 & ¢1s 415 ¢ 6 9
RADMAR FTXES
FIX TiME Frx EYF EYF RANDB«CODE RADAR ]ITF
NOe (2) POSTTION RaDAR  ACnRY SHAPE Dlam aswar TDDFF COMMENTS POSITION: wuD NO,
1 041208 14,18 119.7E LAND 16.3% 120,6€  oBI?}
2 041300 13.8n 119.BE LAND CIRCULAR 16,38 120,66 q832)
3 041308 14,08 119.5E LAND 16,34 120.6E 8321
4 041B00 13.6N 110.2E LAND 16,38 120.6E 9832}
5 060000 13,68 119.0E LAND 13,78 100,6E:  4B8RS
SYND2TTC FIXES
FIX TYIME Fyx INTENSTTy  NEAREST
NO. (7} POSTTION ESTIMATE  NATA (NM) COMMENTS
1 011200 14.5v 12n.SE 10 60
2 020000 15,08 121.0E 10 90
3 030000 1S.0n 121.0E 10 60
4 0641200 14.0N 110.8E 15 90

1724



FLIx
NU.

CE~NOU S -

TrmMZ
()

uell5¢
Ga20ly
042255
050457
05k137
051955
0R2237
tsu0le
DrUX36
Nallle
uelll3
Dad213y
07ud16
071101
072338
N72343
0ROTSS
0nl043
0RE03T
0rZ325
nodle]
velols
lnvoeg
1nuoe2
Invoag
1nnas?
lnussy
Inlley
1alla3
1ol143
1wod)
1ilole
111018
111131
1y1304
112117
lell?
120012
120144
120143
120957
1721258
171256
122057
122354
130126
130126
13u337
131220
134236
132036
132338
lavul0p
le0l07
1403917
lel206
141208
141348
142157
150047
150048
1800539
lgu223
151038
151200
151323
151323
152137
1A0041

160209
1n0210
1s1018
181324
182117
170024
170151
179151

170151

170357
171251

171306
172056
172057
1r0006
1rU131
10132
180132
180937
1A0337
1allls

£r

x

POSTTION

LI
Aehn
Aa 3N
fy 30
Fe3el
6o BN
To?ni
fa5n
Tatn
Totn
Tebn
Te5n
ba3N
Todn
7atN
Tetn
LPaLY
9abn
tlabn
11a7n
J11.8n
17480
13.2n
13.0%
13.0%
134 7n
14,20
1.9
13,3
13.1m
T4a1n
V4290
14,8y
15,00
149
1heln
15e1n
15420
14, 6n
1he5m
14,9n
170w
1h480
165438
1he5n
16458
1645
14450
15, 7Tnm
16,70
1ha8N
16,95
171w
17,08
17618
1743n
17.1n
17404
17,94
1%.1n
16a1n
18,08
13,28
18428
13464
1R,5%
1945y
19,3N
19,an
19,3n
19,48
2n.2n
20,38
2049n
2le2n
2le4n
214hn
216N
22,78
23,08
22.9n
24418
2ag4n
250N
25424
25420
25+ 4%
27.2w8
2745
PRL 2N

152,9¢
194+ 7F
194.7F
F53.9€
153.4E
152.8F
153.6E
153.0F
153.0F
157.4E
1574 8E
15342E
182.1€
152 ¢4€
151.9E
1624 1E
151.2F
151.0F
14n4BE
14re3E
lan.lE
147 7E
142. 7€
162.4E
16744E
Ju) o 4E
J6146E
141.1E
141 .3
14140E
130.7€

130.6E

130.,3€
13R.1E
130.2€
13n.6F
134,.5¢€
13R.2€
13143
138.0E
137.3E
137.2F
137.2F
13643E
13A.1E
13A.0E
134.1E
135.4E
138.4F
13R.4%E
134 ¢6E
137.9€
133.7E
133.8E
13245€
137.2€
132.2€
137.1€
131.2€
13n.6E
130.7E
13n.7E
13n46E
120.5€
129.3E
12942E
129.2€
129.2€
129.]E
12942E
120.1E
12R.7E
12R.6E
12R.2E
12R.1E
12R4.0€
120840
127.9€
12748
177.8€
127.8E
12R.0E
127.7E
12R.3E
12R.2E
12R40E
12R40E
12944E
120,4E
129¢6E

ACrRy

PeN
PrN
PON
PeN
PeN
PrN
PrN
PN
PeN
Pey
PN
PcN
PN
PeN
PeN
PeN
PeN
PcN
PeN
PcN
PCN
PeN
Pey
PrN
PeN
PCN
PcN
PeN
PCN
PcN
PCN
PN
PCN
PrN
PeN
Pey
PCN
PeN
PCN
PrN
PeN
PEN
PeN
PN
PeN
PeN
PcN
PcN
PN
PCN
PeN
PCN
PeN
PCN
PeN
PeN
PN
PCN
PCN
PcN
PN
PcN
PCN
PCN
PCN
PeN
PCN
PeN
PeN
PCN
PCN
PeN

PeN

NNV ILWLIEULLFCUU TGO ELOSIO YT

4
1
1
1
1
1
t
1
1
1
1
1
1
1
1
i
3
S
1
1
1
1
1
1
]
1
1
1
2
1
E)
L)
S
EY
1
3
3
3
3
3
3
3
3
3
1
3
3
3
3
-]
3
3
3
3
3
4
3

SUPER TYPHOON TIP

SATEI| TTF FIALS

Uvn3aak CODE

Tlans1.0

T2e0/240 /D140/726HR]
T2e3/745 /NDW5/25HRR

T3en73.0 /N1.0/20HRE

1345/3.5 /D045/24HR%

T5e¢ns5.0
T45/445 -
T4e5/4.5 /N ,0/25HRS

T6e0/6e0 /D145724HRS

T7e5/745
TTenrTe0

T7e0/7740 /N1.0/25HRG

T6e5/7.0 /W0e5/27THRS

TTen/7.5 /w045/28HRS

T5e0/6e0 /W1e5/24HRS

T600/740 /WleD/24HRS

T5:0/5.0 /5040/22HRS

T505/640 /W0e5/26HRS

T500/540 /5040/24HRS

TSe0/545:/W0e5/25HRS

T5¢0/540=/5040/27HRS

7507540
7540/5.0 /50.0/24HRS

T%45/5.0 /W0e5724HRS
T#e5/540 /W0+5/24HRS

T345/4¢5 /Wle5/24HRS

SaTFII TTE

oMsPAY
omMsE37
DMSE A
DMSP37
OusP37
Dmsp37
DMSE3A
DuspIw
DnSL37
Duse3y
DugEIw
DuSEYR
Duspa?
Ouspas
ouePIq
DmsP34
DMSP3T
DMsP3As
DMSP37
DMSE3A
DmgseyQ
DMGe3T
DmSe3a
LT )
puseig
ousP 7
Dmse37
DmSP A
DMSP3A
DMSPIA
DMsP3A
DMSP3A
OmMSP37
[[EETETY
[ LR
DuMse7
DMsP3I?
ONSPIA
[PELTET
DMSP30
DMSP37
DMRPAA
Duse3h
onee37
onse3h
onseqy
OMsSP3g
Dmse 27
DmsP39
DMSP3A
DmMSP37
DMSPIn
DusP39
DMsP3Y
[IETTEY S
[ EET
LI T
oMSe39
DMSP3T
OMsSPIg
DMSPI9
PLULETY
OMSPaG
DmSP37
PEICE T
DusP 39
QusPa9
Duse3?
OusPIA
onsPI9
OMSPI9
DmMsPIT
DMSP 6
DLATE ¥4
DmsSPIA
DMSP3I9
DMSPI9
DMSPaIe
DMSP3T
Omse39
OMSP 36
Omse3?
DmMSe37
DusP3A
DMSP39
DMSP3IY
DusP39
DMsP37
DMSP37
DMse37

175

COMFNTS

INIT Jag

LOw CONFYDENMF

INLS Jdug
INTY Jos

INIT Qds
INIT 85

INIT Jds

PGTW
PGTH
PGTH
ROON
PGTW
PGTv
PGTv
RODN
PGTW
RODN
PGTW
PGTH
PGTW
PGTH
ROON
PGTH
PGTY
RODN
PGTH
PGTv
PGTv
RODN
PGTY
RODN
PGTW
PGTW
PGTW
RODN

ROON
PGTW



FIx

VRN U & W

FIx

WENT N WN -

181231
1A1248
1a2036
1R2348
1aUlle
lg9ulle
101212
101212
192016

TIME
i7)

040614
050030
050610
050800
051943
052222
060713
0n2lll
070305
070617
070801
071428
071856
072030
0a0248
0R0650
0RUB25
OR1457
0/1900
0a2140
090005
09024}
090621
090735
091201
092006
092110
108951
1p23490
111308
111529
120353
120655
120837
17190)
122122
130503
130810
140009
140616
140900
150600
150824
151300
152135
150808
1s1203
1rl407
161904
162150
170735
170908
170908
171407
171901
172114
3a1132
18140}
1R2221

TIME
(7}

090335
050410
090435
090500
090510
09UBl0
090635
090710
090735
090810
050835
0ad910
090335
091010
0a0ln3s

2B.6N 130.5E
2Ra7N 130.5E
30,68 131.8E
32,7m 134.BE
33.4N 134.6E
33,38 135.2€
41.1N 185.6E
4) . IN 1AGSE
A3,Tn 146.4E

FiX
POSTTION

6e20 153.0E
Seth 15646F
5.88 1554.3F
S.7N 156.1E

TolN 153.4E
Te2N 153.4E
TeHN 153.0E

T.9N 152.5€

TebN 15243E
6eON 152.4E

hebn 152.0F

6e38 151.TE

646N 152.2E

6o 15242E

B2 15145E
9,0N 151.3E
9,3N 150.9E
10,38 1560.1E
10.88 )14R.0E
11.9% 18A.5E
12,IN 147.7€
12.6N 146.8E
12,78 145.6E
12708 145.2€
12,88 18443E
12,98 183.2€
12,98 142.9€
13,78 141.3E
14,28 139,5€
15,38 139.4€
15,60 139.1E
16478 137.8E
15,98 137.SE
16,98 137.3E
15,9N 134.8E
16,78 136.5E
1h47n 135.8E
16478 138.6E
17.0n 133.0E
17428 133.4E
17.2n8 132.8BE
18e4N 13044E
1R.5N 136.1E
19,08 129.4E
19,38 12044%E
20+2N 12R.59E
20.4N 128.6E
20.TN 12R.6E
21,08 12R.3E
2142N J2R3E
22.6N 12R.0E
22.7N 127.8E
22,7N 127.8E
23,6N 127.3E
24,28 127.7E
24,6N 127.7E
28.3IN 130.0€
29.0N 13n.7E
32,28 133.4E

Frx
POSTTINN

12,8 146,.5E
1248t 14k, 3E
12,8n 146 1E
12,90 145,BE
12,80 144 _0E
12.8u 145, 8E
12,8n 145,6E
12,88 145,9E
12,80 146 4E
12,78 145 2€
12.8m 145,1E
12,48 145,0E
12.6n 144 BE
12.7n 144 ,.8E
12470 144, 7€

PcN
PeN
PN
Pen
PcN
PeN
PeN
PeN
PeN

U WY WwWwih

£LT
VL

1500F1
Toous
15a00F7
Tooms
700M8
ToomB
ToomMB
TooMB
Tnoms
Toomt
To0M8
To0MB
TagMs
Toomt
7008
700MB
TnomB
Toous
TooMB
TooMB
Tn0MB
ToomB
TooMs
To0mMB
T00MH
7nomMB
Taoms
To0ME
Ta0oMd
To0Mme
Tnoms
TnomMs
Tnomt
Taoms
Tooms
790mB
7nomM
700MB
Tooms
Tooms
70048
To0mb
ToomMs
ToomMB
TooMB
TnoMB
TooMB
TooMB
7n0Mb
ToOoMB
TooMs
ToOMB
To0MB
ToOMB
To0Ms
TooMB
Toomd
TooMH
ToomMB

RraDar

LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND
LAND

T3e0/640 /W1e3/R4HRS

st

oMSP 39

DOMSPIA

pusPIT

puces

pNusP39 INIT Ods
Duse3a

DMSP39  PSBL LLCCe
DMGPIG

DMSP3? EXPSD bLrC

ACRAFT FIXES

MAX-SFCaWND MAN~FLT=LVL-wND
VEL/ARG/RNG NIR/VEL/BRG/XNA

Thal1/6a0
70043 08S
HGT M5LP
loos 25
3095  loo04 25
lo03 25
31l3 1003 35
3112 40
3124 35
3lle 1000 30
3100 998 40
3101 35
095 30
1108 30
3091 1005
1072
3054 997 80
3047 995 35
3038 35
3043 995
3027 891
299 989 50
299¢ 50
2960 985 350
293¢ 60
293y 981 55
2d8g 974
2773 70
27112 959 80
2654 949
2237 900 130
227)
2201 300
1944 810 130
1995 130
20538 884 130
220
222n 903 130
P24R 30
2262 205
2417 922 50
239 130
2383 919
2383 50
2387 919 35
2433
2435 924
2490 931 80
252¢
2513 931
252y
2356 935
2567 70
2562 939
7562
2587
2579
2599
2694
2713
283 971 80
EYE
ACCRY SHAPE
FalR
FalIR
FalR
GnoD CTRCULAR
GaU0  CIRCULAR
6100 CIRCNHLAR
6n00 CIRCHLAR
500D CTRCHLAR
6000 CIRCHLAR
6000 CTRCULAR
600D  CIRCYLAR
6n0O CTIRCULAR
6n0D CIRCHLAR
Gn0D  CIRCULAR
FaIR  CIRCULAR

270
270
n50
230
11e
0l0
040
360
320
310
300

180
230
050

320
150
330
160
080

o070
360

S0
09¢
310
130

360
140

230
100

240
030

240

120

EY
DI

1

1

Ra

I3
am

20
20
25
15
15
15
20
20
20
o0
15
18

10 270 29 180 23n
18 a0 33 360 l20
30 170 27 360 15
40 270 37 210 6%
12 040 34 300 20
30 100 26 010 g0
20 6040 31 270 6n
15 #0an 30 29¢ 9n
30 100 33 3¢0 30
80 100 32 30 0
55 N0 56 01U 18
arn 51 310 65

IRD 4S5 06U 34

35 270 40 18U 30
05 2P0 44 130 |pn
30 'R0 35 050 3n
ogn 3B 350 3n

1N 50 360 jon

076 37 380 7R

20 190 50 120 60
10 070 48 310 8n
10 190 43 130 )=
45 0Rn 69 360 5o
48 1no 57 020 77
2a0 43 210 n

10 1”D S7 070 10
10 13 78 360 s
106 1v 10

10 140 125 950 10
240 120 160 1m

1An 125 130 70

S 2n0 110 090 18
07 o0 110 310 1n
6 210 110 130 1s
IR0 125 270 3%

25 060 114 300 1R
55 210 105 13¢ 13n
030 100 310 30

35 0RO 86 340 60
7 190 110 190 10
090 95 04l Sn

30 230 82 140 9o
15 140 98 050 4o
270 101 140 9=

110 87 360 20

14 320 74 240 54

P20 76 130 50
230 85 130 Sn
140 80 040 lSn
30 1aen BT 120 1%
130 77 020 gn
110 80 360 9n
300 99 200 3n
200 72 210 12
230 95 Ja0 jon
190 B9 090 {2n
160 60 010 20
10 230 85 110 }1n

JRe FIXES

RANOB=CODE
aswaR TDUFF

ALrRY

NAU/ZMET

—

NEPEDIAL S EAPANANENNNEFPVVNET P EE PPV~ VANV VRIIINDPEAAD NP NENT DNV

-

PO RS ROENNNSIETS SR

-

NPWPrWARD WD PATNIPWTDNVIENVNNS PP ARARNWDIENVNNUVRN

EvE
SHAPE

CIRCuyLAR
CirCpLaR

CIRCIILAR
CIRCILAR
CIrCyLar
CUNCENTRIC
CUNCFNTRIC
CLRCHLAR
ClRCyYLAR
CLIRCHyLAR
ClLRCyLAR
CIRCyLAR
CInCyLaR
ELLIPTICAL
ELLIPTICAL

CIRCyLAR
CIRCyLAR
CIRCuLAR

CIRCiLAR
CIRCLAR

CI1RCuyLAR

COMMENTS.

WALL OPEN SE-SWeNW-N

176

PGTH
PoTe
PG
RKS0
PGTH
ROON
RKSO
RKSO
EYE ORIEN=
Orau/TaTION
25
25
8
20
15
20 130
12
12
1n
12
4n 25 100
lan 7 150
18
13
25
2s
35

RPMK

FYF TEMP (1) “SN

nut/s 1N/ DPrsST ND.

3

+1n 411 «07 4

3

«24 +23 3

€13 ¢« 7 4

*13 416 ¢ 7 “

412 415 ¢+ 8 L)

1 6

s11 o1 #10 7

+13 + B T

+11 +10 +10 i

+l1 410 +10 ]

; ]

+l8 210 L'}

+12 432 212 9

+12 .1l 9

ol 413 9

e13 +)% #10 10

+11 +1) 1t

+14 415 +12 11

elé ¢13 12

+11 416 ¢)& 12

K]

+1¥ +17 13 13

eld 418 «15 [ K]

+17 15 1+

+12 415 +14 14

*l1 418 +14 15

+13 .26 + B 14

19

+13 .20 +15 19

+16 430 413 20

25 #10 20

+19 418 18 Ed]

«19 +16 21

+18 413 +18 2t

+18 +18 22

416 418 +]18 22

sle 4}7 13 24

25

+17 418 +16 s

+18 + 8 27

419 418 + 9 27

+19 +16 28

417 +18 +16 28

sl6 413 ¢+ B 9

W19+ & ?9

*lb 4+ 3+ 5 29

+18 3u

+1% 418 30

17 +15 31

+17 o)7 +16 31

17 *16 31

els 18 *]l4 31

«18. +16 32

+16 +17 +15 33

s1a 415 3

+17 +19 s

+18 ¢17 ell 35
KADAR SITF

PNSITiON: wub NO,

13,68 144,95 91218
13,68 14529E 91218
13.6n8 166,9E ql218
13,68 166,9E  ql218

T R3.6M T44.9E  ol2is

13,60 144,9E 91218
13,6N 144.9E 91218
13.6N 14459E  9l218
13.6N 144496 ol218
13.6N 14¢.9E 9i2i8
13,6M 144,9€ 91218
136N 144,96 gl218
13,6M 144,96 gl218
13,68 140,96 91218
13.6N 144,96 91218



00llly
[ TR EH
001210
031235
001310
0491335
falelo
0ol633
03i3l0
nals3s
nalsvg
po1535
0al710
001735
031310
n91435
091910
00l 333
062010
17123¢
t71e00
171500
17150y
171700
171708
17180y
171300
171900
172000
172000
172035
172100
172100
142200
174200
172235
172300
172310
172320
172335
1R0000
100000
180010
1r0035
1RU100
latl20
1r0135
180200
1s0210
180210
1R0235
189300
1r030¢
1r0310
180335
JETTY]
180400
180800
1R0410
180435
1RO445
1804645
1r0e500
1R0500
1a0500
1a051p
180535
1R0545
180545
180600
180600
1r0600
1R08610
1a0700
170700
1=0700
1rUB0D
180800
180800
10300
12090¢
180300
1Alo00
181000
1all0p
irllioo0
iri200
inl30¢
1rlé0o
1rl500
181500
ials0p
1R1700
182330

12,70
12,20
17,88
12,.8n
12,80
12,4
12.an
12,84
12,80
12,7
1247
124 R
1247w
12,4
12,an
12,8
12,80
17 .88
1749
23,24
2,90
2348
2347
23,3
24 40
24400
2harn
24430
P4, ?n
24,5
24,94
24,3n
Phektn
P4 oRn
Po,Tn
PSann
24490
24 48
24,98
24490
25400
251N
25418
25.2N
2542N
25428
25.5M
25458
25,58
25488
25,78
25.7N
25.78
25498
264N
2he 1N
25.9n
2he0N
25.2N
2644N
2h. 4N
2hedN
264N
26 45N
2643N
267N
26498
2h46N
2h4KN
2he 6N
266N
2he N
264N
27,08
24,98
268N
2741n
271N
27.2N
27.5N
27420
27.5n
27.7N
27«78
27+8N
2R4 0N
2R43
2leb
2R AN
29428
29.1n
29.4n
29.6N
32.2n

tas [ TE
164 ,5E
164 ,5E
a4 4F
144 3
144 28
166 ,1E
163 ME
161 _RE
161 HE
1473, 6E
143,6E
163 _hE
143.5€
143.5E
141, 3E
143,3E
163, 3E
143.1E
127 8€
127.7€
127.7€
127.6€
127.6E
127.5€
127.6E
127.5E
127.8E
127,68
127, 7€
127.5E
127.5€
177.7€
177 .4E
127 .RE
197.5€
127.9F
127.7€
127.7€
127.8E
12R40FE
127.9€
1278E
127.8E
12R0E
12R.1E
12749€
12R.0E
12R.1E
12R.0E
129,1E
12R.5E
12843E
127.3€
128.SE
12R+4E
12R+1E
128 4E
128.5E
12R.7E
12R¢4E
12R+4E
12R+4E
12R45E
12R,SE
129.6E
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TROPICAL STORM WAYNE
SATEIN FTF FIXES

DVoasK CODE SaTFI ) I Te CINMFNTS SITE
TU0/0.0 OMSP3Y INII Jd5/2N0 CNTR AT 113N 1639% PGTw
onsP 37 PSN 852 aoN Ut FLOW PGTH
DMSP3IY PSN REGCTD ESTWRD PGTW
DMeP 37 PGTW
Tle5/145 /D1+5/24HRR JuSP3A eeTw
DMsPT PGT W
pusea7 ROON
0MsRIY PGTW
vuse 39 RODN
Duso3A POTW
DmSPI7? ULC 153N 129aF PGTW
¥245/2.5«/D1.0/24HRC  Dusain PGTW
DMsel9 PGTwW
T2e0/?740 DusPI9 INIE J3s RPMK
pucPR7 PGTW
DmsP s PGTW
DusPAs RPMX
OMSP29 APMK
T2eNsPe5 /WNe5/21HRS  OMSP3IT PG
DMSPRA PGTH
oMsP3I9  EDGE OF naTA ROON
DMSPI0 PGTW
pmusea? PGTH
OMSPIA PGTW
[T T PGIw
OMSPIA PGTW
omsp37  EXPSD LLrC PGTw
LELCETY PGTY .
Tlehs1e0 DMsP INIE J9S PGTW
Tle0/1e5 /W1eD/27HRS DmSP9 PGTW
pusP37 PG
DMSPIA PGTY
Duse3e PGTW
pMsPIY RKSO
Tle0/140 /S0.0/20HRS  DuMSPIT7 ROON
puSERA aaTwW
OMER37 PeTH
T3.0/3.0 ouseas  INIT 048§ RPNK
[ITTCETY PGTW
LT RPMK
Tie0/1e0 oMse 39 INIT Jds PG
. oMsea7 Poln
DuGOA PGTW
DMRRIA RODN

aTICRAFT FIXES

70043 08S MAX=SFCewyD w™ax~FLTeLVLeanNn AcrRY EYE EYE ORIEN- EYF TEMP (r)y SN
HGT MSLP VEL/ARG/RNG DNIR/VEL/BRG/ANG NAV/MET SHAPE DIAW/TATION OUt/ TN/ DPySsT NOe

3047 1ia 32 080 18 1o 3 13 12 5
LYY 993 80 330 15 nn 37 36U 15 5 3 «12 414 +11 E]
3024 990 85 270 10 1me 51 g70 12 5§ % +13 415 ¢11 6
3004 170 35 090 3n & 5 sl 416 1) 7
3010 50 ned 20 AN 3B 0BV 3n 5 5 s1H 216 +11 7
3035 210 27 230 )n A 2 +13 +10 9
2071 35 140 75 230 30 140 90 & & +i% s13 ¢+ B 9
3005 35 210 30 &0 30 320 9n 5 10 15 11 10
3075 995 20 180 30 180 17 010 3n¢ 5 5 +12 416 +10 10

1003 40 220 30 040 a8 030 80 & 5 +23 225 424 11
3129 1001 4 10 11

SYNDSTTC FIXES

INTENSTTY VCAREST

ESTIMATE

1%

NaTA (NM) COMMENTS

180

180



Flx

S ETNGU S W -

——

FIx
ND.

No—

Fix
NO,

TTME
(7

29225%
3nl137
3n2238
010056
D1u807
011119
0trild5e
012048
012219
012213
020037

R LE
(7}

011913
012143

TIME
(7

021200

FiX
POSTTION

13,20
16.1n
18.7w
IR THe
20 a3
2Netn
20458
22454
2R kN
23,94
24,34

154 46F
154 .5E
152.5E
152, 0F
152.2E
151.1€
151.0E
15046
151.0E
140 HE
140, 7E

erX
POSTTION

23,08
23,9M

Erx

149.8E
1494HE

POSTTION

28424

152 )¢

TROPICAL DEPRESSION 26

SATEIL TTF FIXES

8CeRY UVn3aK CODE SaTFLI TTE COMMENTS SITE

PeN 3 PEETETY LL eXe PGl
PrN b DMSPAR ui.cc PGTW
PCN 3 12407240 DMSPAR INIT 2dg PGV
Pry 3 Dmseaw PGTw
PCN & DmRe37? PGTW
PeN & PEETETY PGTH
Pcy b Owse 39 PGTH
PCN S OMgO17 PGTH
PEN 5 Tlen/2.0-/w]le0/24HRS  OMGPIA PG
PeN 5 Ousean RELOCAEN PGTy
PeN 3 DMs®=a9  LLCC PGTH

BTCRAFT FIXES

FLT 700uz DBS MAX=SFC-wND MAX=FLT~LVL=-@éNN ACCRY EYE EYE ORIEN.
L HGT  MSLP  VIL/ARG/RNG OTR/VEL/BRG/ANR NAV/MET SHAPE Draw/TATION
Toomt 309 270 27 200 an 4 A
Tooms 3102 100} 40 090 5 20 35 200 26 & 3

SYNDITTC FTXES

INTENSTTY vsaREST
ESTIMATE NATA (HM) COMMENTS

15 120

181

EYe TEMP

QuUY/s 1w DP/gqT

>
+11 16 +

15

[}

[1d]

SN
NO«



Lk
Ne

R~NG U LN

Flx

L]
-
S U NT P F N

o
o=

Timz
¢2)

3ne23d
AR
031111y
[2ARREL]
0213
02 T4d
021101
021135
na2201
030018
031042
03kLL7
Q31619
Na2324
0223%8
falDey
061058
Nal3ub
062333
0ull47
054220
051733
052263
DLY-EFE)
onlled
041201
0A2723
070011
Dru042
071111
07l1a1l
072352
orude2
grube2
Nel23¢
NR1303
0Rl303
R334
07U 14¢
0ol216
pol244
[(ET¥-4 21
oals37
Lov0bs
lovi2as
loils?
Lall57
1nl224
193420
110039
110105
110106
111320
111345
111360
12u021
150046
120046
1ou2e7
120700
t>1302
121327
121327
130003
13020y
130208
131244
131308
131308
131753
132345
132345
140007

TrMs
72

012216
022010
03uee
031302
032130
040108
040718
050159
050340
051300
0cl62l
052150

FIx
WOSTT IOn

Jn.an
1145
11e3m
11430
1242w
12.2n
12a 44
13.84
1398
1ae0m
Taa9m
15,28
15.1n
16.2n
1ae5n
1H454
In.an
1647
17.3%
1820
124w
19,30
19.8M
20408
PN
2Vabn
2Yabn
21e8n
21490
22.0m
PPuln
224m

150.5E
159,45
193+ 8E
199,48
1913.9E
15AL1IE
154 0E
153.%9E
153.9E
152 RE
152.5E
1nna TE
151, 1€
191478
190 e4E
190 «9E
J149.0E
168.7€
148 ,6E
14ne3E
14A42E
1464 +5E
163+ TE
164.3E
141 4KE
130.hE
161 .KE
130.4E
131.8E
13R44E
136.9E
135, 7€
13R,2€
137.5€E
137.4E
137.6E
132,5€
1324 3€
131.3E
13n.6E
13n.9E
130.4E
13n.5E
13n.4F
13043
13n,.7E
13n.6E
130.9E
130.9E
130.7E
137.4E
132.1E
137.4E
134 7€
1364 3E
135.2€
130.5E
139.5¢E
13a.2F
139,.8E
142 45E
142.1E
142.5E

FIX
opsTITINN

Se 8N
6e30
Aabn
AdBN
TN
LI
LAY
Re?n
TebN
TeTN
Teln
Re3n

1AN+4E
15041E€
159.2E
159.0€
15R.8E
15R842€
15h6.9E
154 49€
15344E
153 .8E
15245
151.9€

ACrRY

PN
Py
Pry
Pry
PN
PeN
Pra
PrN
Pry
PeN
PCY
PeN
PeN
PCN
PeN
PeN
PeN
PeN
Pen
PeN
PCN
PN
PCN
PCN
PcN
PcN
PeN
PCN
PeN
PeN
PCN
peN
PON
PeN
PCcN
PCN
PcN
]
PCN
PN
PN
PEN
PeN
PrN
PCN
PeN
PrN
PN
PcN
PCN
PcN
PN
PeN
PeN
Prn
PCN
PeN
PeN
PrN
PeN
PN
PrN
Pry
PCN
PCN
PeN
PeN
PeN
PN
Pey
PCN
PN
PCN

SJSITOUTITS

U‘UPSUUU—UKB—MWI\IF—'—"——'O—'\"—U‘0"U'J\JU'J“JUU‘U’U‘UVU‘UU’U‘JUUUOL’J‘JU‘:?VU"J‘Q?‘&L33

FLT
VL

TooMb
Tooms
Tooms
Tooms
TnoMy
TooMB
TooMb
TooKus
Tooms
TnuMb
TnoMd
Toomys

TYPHOON ABBY

SaTEIL TYF FEIXES

DYNYAK CODE

Tle3/145

TIeD73.D /N1e5/24HRS

T3e3/3e5 /DNe5/26HRS

‘T4e0/4a0 7D0,5728HRS

TheD/640 /5040/24HRS

TéeD/s6e0 /S50e0/26HRS

T325/4.0 /W0.3/25HRS

72e5/343 /W1.0/24HRS
T2e3/245

T3ens3e0 /N)e5/24HRS

T4en/440 /D1 e0/25HRS

T4a5/8.5
¥5:0/5,0=/D1+0/24HRS
T5¢0 /540

T5eN 7540 /50.0/23RRS
TDe0/540 /N0e3/26HRE

T4eS5/5,0 /WO0e5/23HRS

T4e0/5.0 /W1.0/26HRS

TheN/440 /S00/22HRS

T4.078,5 /W0.5/24HRS

Sa¥¥rt1ie

DusBIK
Dms37
[PELCETS
DMEPIY
DMSP A
OMsP3T
PEIETY
QusPe
LIS =E T
LITYEE T
OMsR IR
puseY
TiROSK
OrsRIA
OMeP IV
DML 3R
DusR 39
DMSPIA
DMLY
OMSPIA
DMSP 39
TIROSN
PULR LY
oMGR 39
[{ULLETY
pusP 39
TTR0SN
[ET T
DMSR Y
[LETTET
DusoI9
DELTETY
[PLELT
PETEET
DMSPIR
DmMSP3IY
[sEL i 1
OMSEA
PESTXY
OuSRAA
oMeR39
[ELEET]
TiROSN
DMSE T4
pMsRIY
PECTEE T
DusSPIA
HILTCET)
TTROSN
HLUET
pusP3Q
DMSP 30
OMSPaA
gMSP 9
[TLTET
OMSPR IR
Puspe g
pwso3ia
I CET]
TTROSN
DMRPR
DMSP 39
DmsP3Y
DMsP3A
OMSP39
LR
OMSP A
OMSP 39
DuSPIY
TIROSN
puSP A
LA TY
DusPIY

CIMMFNTS

INLT Dds

APRNT LLr INDTCATED |
2ND CIYC AT oRaN 1504

UL CNin aT 105N 1479

INIT Vds

UPR LVl

INIT Jds

INIY 98s

ATICRAFT FIXES

700v3
HGT

MaX=SFC-
VEL/8RG/,

285
M5LP

n50
n50

996 45
1075 50
3064 998
3049 995
2050 392 55
LT 994 50
013 989 50
386 80

030
010
140
270
1101
3089
1070
3135

lo0l

1000 50 nen

w0
N6

19 oaaen
05  noen
130
150
15 1548
25 o0%0
10 3N
0 09
120
140
178
30 n7n

waX=FLT=LYL=%ND
NIR/VEL/BRG/ANG

36 0¢0 S
a9
39 360 2%
38 1i0 2n
40 070 &0
4} 340 9n

53 330 20
53 330 en
59 05V 15
$0 30 &0

Accey
NAV/MET

360 17

270 5s

VNP AVINAAVLEVD
FFrWOVTITIVAILS

310 sn

182

0N
£

EYE
SHAPE

PeTH
PeTH
RODN
KGNC
ROON
PGTH
PGTH

FYE: ORIEN-
DTAW/TATION

kYe TEMP ()

ours 1N DPvssT

+26

o1l
+10

+14

+1s

16

+14
+18
+13
+13

+l2.
1

+23
+ 9

+10
+10
+10
+10
»12
+«9
+12
r 6

WSN
NDo

ENNNT PSP Ww -



FIx
NO.o

[

00051
0R0Z15
0x0835
061205
0sl6D2
042030
062127
071503
071307
072128
0R0553
0RUBSE
0R13938
0a2126
05uU617
090812
031334
092207
1n2247
110554
110827
112143
122105
122214
130806
121238
132220
140737

TrHg
iz)

200000
3nv000
141200

R, BN
a0
)
Q, In
A, 4N
Qe bn
10,01
1ne2n
1n.38
11.1m
12,24
Ita9n
1la3n
1l.6n
11.72n
1045w
10.,3n
1lein
13.5n8
14,3n
14,44
15,98
19.4n
19,5m
2N, 7N
224N
224,24
2PN

Fix

151.9€
151.7E
1651,9€
l4a.7€
140.4E
14A.1E
14k oBE
la4 7€
166 o8E
144 .8
143,6E
142, 4E
139.7€
136,.9E
137.6E
13443E
13404
134.2€
130.9E
13n.2F
13n.1E
13n.3€
133.4E
134.0E
136.BE
14144E
142,0E
145.5E

POSTITION

Tolin
Tebm
23408

16494 0E
164 ¢5E
14R.0€

Taoms 3135

TooMB 3123 002

7noMB 309 1900

TnoM8 3099

700M8 3093 1992

7noMB 4080

Tooms 995

7noMB 3059 996

Tn0MB 3053

TooMH 1062 396

TooMd 4084

TaoMs 3092

7o0MB 3045

Taoms 3084

TnoMB 3066

TnoME >392 988

700M8 3325

TooMn 935

ThoMB 2797 964

TooMs 2797

Tooms 774 963

Tooms 268> 964

ToOMB 268y

TaoMB 26646 951

TnoMs 2762 362

7noMB 2934

TnoMg 002

1500F7T 1001l

INTENSTTY NzZaREST

ESTIMATE  DATA (NM)
1> 190
15 120
20 200

35
30
40

170
Er44
290

350
050

nz2o
nzo

23¢
300
360

190
120
300
n30
110

kL]
180

350
270

nagn
i2n
nsn
13In
RO
aan
tan
230
1an
150
)
180
156
140
oo
tin
LEL]
150
170
nn
2450
200
3I>0
220
260
1RO
230
230

SYNNDITIr FIRES

360
3bv
290
240
160
350
(211
1s0
090
040
020
tuo
uiv
ury
300
el
330
ovu
1c0
230
140
130
270
120
170
060
oso
¢l/o

CDMMENTS

183

[
2rv

bt ot
DJ|J|J1J‘|’~JIJ‘."OI‘J”D'=J’3J'.*J\J\D'J’|

£ roa

-
-
N:JI\JHJQFUJIJJ»fmmJ:JiJ\I'\IJ‘ng

CLRCHLAR

CIRCiLAR

12

30

+1a
+in

ala

+25
s12

«l3

s12

s
sln

s16 o 7
+13 12
+13 +10
+11 +10

.25 22
+13 +10
s16 + 3
+15 11

«]13
13 »
+13 +
15 +
+13 »
+13 ¢

22l ¢ 3
+13 10
+1% +10
+18 +11

413 + %
+17 + 3
+17 ¢+ 9

27



TROPICARL STORM BER

RATEILITF FIXES

FIX TyMe Frx
NO. (7} oQSTITION AaCCRY DVnaaK CODE SaTFLa VTE CIANENTS SITE
1 2A0134% 1l.7wm 132.0F PeN & DuseIs PGTW
2 201217 1147n 13n.9E PCN 9 DMSPIR PGTW
3 210059 1143w I27.40€ PCN 3 12407240~ DuSOIA INIT Dds5 PGTW
& 210114 1145w 125K49E PrN 3 Duser3g peTw
5 270118 1145M 12ReTE PON 9 T240/2.0 DwspPay  INIT dd§ RPMK
6 211340 11.7m 123.8E PCN S Duseh RODN
7 211355 1la6n 123BE PEN & DMspIG PGTW
8 210356 1l.sn 123,7E PeN b puso3e RPMK
9 211356 11.6N [23.8BE Pcy B DuSEIN RODN
10 220041 12,48 12144E  PON D T345/3.5-/D1.5/24HRS  Duso3s PGTH
11 270235 13.1n 121406 PeN 5 73.3/3.5 owsPae  INIT Jds RODN
12 270237 1245u 120.9€ PCN 5 73.0/3.0 /D1.,0/25HRS  DuSPIs RPMK
13 220552 13.6N 119,4¢€ PCN 6 TrRasay -KGWC
18 2721322 13.8s 1149.1E PCN O [ x T PGTW
15 221336 13.an 119.2E PcN v DuseI0 PGTW
15 230023 15498 119.3E PCN & T2.3/3¢5 /¥W1.0/24HRS  DusP3Ak PGTwW
17 230204 15.7v 119.6E  PCN & DusPIk RODN
18 230217 163w 110.7E PoN & Duse 3y PGTH
19 230217 15458 119.3E PON 5 T2e5/7.0 /W045/24HRE Duseye APNK
20 230640 1R.0n 12163E PeN © TIRnsN XGNC
21 231304 20,08 123.9E PeN S DuSPIA PGTH
22 231317 204098 L2a.1E PCN 5 DMSPIQ PGTH

ATICHAFT FIXES

F1& TrME FIX LY 70043 OBS MAX=SFCawyD maN=FLT-LVL-4NA ACCRY EYE EYE: ORIEN= EYF TEMP (1) wSN
NOe (7) POSTTION LvL HGY MSLP VIL/RRG/RNG DIN/VEL/BHG/RNG NAV/NET SHAPE DIAVW/TATION DUT/ [V OPssST NDe
1 210620 11.5u 125.BE  7Tnoms 1047 992 50 630 20 100 46 330 o0 & S 11 +11 1
2 212225 17458 127.3F 7ngmi 50 360 10 210 38 120 B0 I A 2
3 220813 13.46n 119.BE 7o0Ms 3013 996 70 320 10 120 72 060 )8 T3 «13 + 8 4
& 222239 15,5n 110.4E  ToOMB 3052 995 70 020 12 170 56 090 35 27 2 CIRCuLAR 2§ 1+ 9 [
RAYAR FIYES
FIX TrmMg Trx EYF EYF RANDB-CODE RADAR SITF
NO. {7} COSITION R8DAR ACCRY SHAPE DIam ASWAR TODFF COMMENTS PNSETION wWMD ND,
1 2710710 12.0m 125.P7E  LAWD Va8V s/ 10,38 124,0E 98546
2 210840 17.9n 12%.2E LAND 10510 5777/ 10.3N 124,08  qBS46
3 271108 12,0N 12642E LAND 12013 52714 10.3% ¥24,0E  q86A6
& 271200 11.3v I23.9€  LAND 10330 52618 10,38 124,0E 98546
S 211300 11.9n 123.4E  LAND PE2h0 52620 10,38 126,06 8846
& 250700 1350 119.9E LAND  FalR  CIRCULAR SR 15,28 120,86 98327
1 271900 15.2N 119.4E  LAND CIRCULAR 16,28 120.6E: 98327

184



2. NORTH INDIAN OCEAN CYCLONE FiX

DATA

Flx

CTLNCUYU &~

FIx

CET NG U S W—

Fla

.
[y Yy

Timz
(7}

052354
tnl26p
0s1705
07vU121
V70543
07122
071547
080100
GRUS2E
0’1341
0rislo
taupap
090840
valizl
091751}
1av021
10045}
lal30g
1nl73¢
in2l11s
1n2l2s
1yvopo)
1190142
110615
111001
111241
11715
120122
12u55p
121135
121402
130102
130538

Trmz
i

170645
171349
171327
1a0230
1aU627
is1100
1R1511
1R1909
1e0000
190210
190508
1a0750
151139
191450
191850
192300
2n0150
2nu73)
201430
210619

TIME
(84

171200
171800
lo0500
191200
211800

FEX
POSITI

heBN
TelH
He5n
Tehu
SN
Ae N
Ta0N
5484
SeTn
LYSEY
Ta?h
Te?N
TeAN
BTN
10,2n
10,70
1l.6n
12408
1246w
13.0n
Tu kN
12,58
12,74
13.3n
lae3n
la,twn
1385
14430
léa?n
1550
16428
1648
16.0n

FIX
POSYTI

18enn
19.7n
17.6n
18,28
17«78
1841n
18428
18458
19.0m
18,08
18,28
18,38
18,7n
t9.0n
19.1N
19.0n
1941w
19,3n
214N
19,45

Fix
POSTTL

1758
18,08
la,on
19,08
21.0N

0N

B, TE
HTe6E
BALSE
#AGSE
HTHE
BAJHE
KhoTE
BhalE
R&o3E
BR.GE
RATE
BAW3E
LY
RAWOE
KR, 5E
R4 o6E
Ka o BE
R bE
HY.4E
H7.2€
H4e3E
R2.5E
R1.3E
B2.7E
8Nne5E
BPLOE
81.2€
Ay .0
an.8E
78.9E
7941
TROE
T74E

ON

69.2E
TielE
66..0E
65,4,0F
64+2E
Bn.OF
62.9E
626E
59.9E
60.7E
60.1E
59,3
57.0E
59.5E
R9.TE
S5A.0EF
5746E
She6E
54.9E
57.1€

on

67.0F
65.5E
59.0F
040
5645E

TC 17-79

CATEIL. TTF FIXES

SaTFIt TTE COMMENTS
Quse3? CNTR 3ASFD ON 1IPR LVL OnTFLOW
OMSPIT  POSIT dARED 1eR LVL ANTICYCLONE:
DMSPI% INIT Jds
DHSPRT
DMsP
DvsP37  EDGE JF nATA e0SIT BASED CyRv
DusPag
Duse3? APPRNT Lnw Lvi CIRC
MG 3%
0MSP3Y  STORM UN EAST FDBE OF PICTURE
OmMsP
DuSPI7  EYE COVERED Av THIN CI cANDpY
FTROSN  EYE UISTORTEN
Dwse37  CTH BANEN ON i1 BANDS
omse EYE RAUGFD
Dmso37
Duse3s EYE EMdENDED
omsgp GOOL EYE 600D £T OUTFLOW
ouse EYE Wil DEFTINED
TIROSN  EYE WEWL DEFTNFO ESTe DTG
TTRNSN  EYE NOf wseL
DMSP3IT  EYE ON ENGE 0F DATA
OusP3?  EYE WEGLL DEFINED
Owse3s  EYE WEWL DEFINFD AND EMBEQDEOD
TTROSN EYE WEWLL OEFINED
OwsP37  EYE NOt vSBL MIE TO CI cANOPY
DusP W -EDGE- OF DATA CI CAP OyER EYE
DmSP37 CDO MOHg Ova
DMSP3s  EYE NOI uwSBL 00D CI OUTFLODW
Trensy  EYE OEfrIwAGLF FST. DTG
DMSP37  EYE NOP wsgL
omsP37 UPR LVl ANTICYCLONE
omSPIS
TC 18-79

SATEV L TTF FOXES

SaTFLLITE

oMSeas
Duso3?
OMSPIs
DMSPaT
DmsP35
TIRNSN
OmMsP37
OMSP3%
TIROSN -
Onsp37
DNSPIS
DMSP3IS
TIRNSN
DusP37
[ CLTITS
TIRNSN
OmsSP37
oMSP 35
OMsPa?
DNSPI?

CONMFNTS

INIT OdS/ANTTCYCLONE ALOFT

UPR LVl ANTICYCLONE CI OUTFLOW

POSIT JARED NN EXTRAP

ON ED3§ oF Darta

BASED UN EXPOSED LLC
POSIT WASED nN EXTRAP

POSIT BASED ON EXTRAP

SYNDOTTIC FTXES

ACrRY JVIIAK CODE
Pey & T1.0/1.0
PeN 6 Tl.0/1.0
PCN 6 Tla0/1a0
PCN & Tleti71.0
PCN 6 T2.5/2.5 /N1.5/30HRe
PCN &
PN 6
PCN 4 T3.0/3,0 /D045/19HRS
PCN 1 T4.0/440 /D1.5/28HRe
Pen t
PrN 2
PcN 2
PCN 4 7345/4,0=-/W0.5/24HRS
PeN
Pew
PeN 1 75.0/5.0 7D1.0/24HR=
PrN 2
PCN 1
PEN 2 15.0/5.0 /Dl.o>/24HRG
PeN 2
PCN 2 7640/6.0 /D140/26HRS
PCN 2 T6.0/6,0 /N1.D/24HRS
PCN L
PeN 4
PCN 4
PCN 4
PEN &
PCN 6 73.0/440-/¥240/24HRE
ACCRY DVoanx cooe
PCN & Tlep/1e0
PCN 6
PCN 6
PcN 6
PCN & T240/240 7/01.0724HRS
PCN 6
PCN 6
PCN 6
PCN 5  T245/2.5 /D0.5/24HRS
PeN b
PCN 5 T245/2.5 /00.5/24HRS
PCN &
PCN 6 T24p/2.5 /WO0.5/24HRS
PCN &
PCcN 6
PCN 5 Tle0/240 /Wle0/27HRS
INTENSTTY NEAREST
ESTIMATE  naTA (NM)
30 40
3v 20
4% 60
35 -1)
15 200

COMMENTS
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SITE

KGWC
KGWC
KGWC
KGWC
KGWC
KG¥C
KGHC
KGNC
KGWC
KGWC
KGNC
KGNC
FJo6
KGWC
KGNC
KGWC
KGWC
KGWC
KG¥C
FJ06
FJoG
KGuC

FJDG
KGWC

FJDs
KGwe

KgWe

SITE

KBNC:

Kewe
KNSS

KNSS
KSWC

(-1



Fix

*
—
OWE—NTNLsWN

Fin
NO.o

~N -

FIx

L
VNN N

FIX
o,

TIME
(&2}

211200
211340
211602
2720039
220100
200643
221320
271543
230413
230424

TIME
7

200000
201200

TIME:
7

1/0559
1nla4]
190140
190443
190541
191421
191540
2n0120
2n0512
201015
201400
201606
210059
210321
211100
211340
211647
270033
220100
220221
220625
271130

221501

221712
221724
230200
210413
230606

-231100

231441
231705
240140
240354

T2405%7

241421
241686

TTME
(¢4]

241800

FTX
POSTTION

Re5H
1laan
12.0m
P EXLIY
13.5n
16,3n
15.0N
15.2n
16488
169N

Fix

84.0€
HG o 4T
85.2E
R7.2E
R3.1E
44 40E
LERY:-13
R7e4E
81.2€
B81.3E

POSYTION

940w
10408

BR.OE
87.0E

FIX
POSTTION

1248n
12.6N
la N
l4sIn
1441N
14408
13458
l4o4n
154 6N
15.08
15.8%8
16428
164N
16494
13,08
17.9w%
1660
18.5%
1778
18458
18.8w
19,08
19.4n
2028
1943m
19,78
19.6N
19.78
1941N
20e0N
2N IN
204 4N
20438
19,9%
19.8N
13,68

FIx

71.8E
TnelE
ThesE
T143E
71.9¢t
69.0E
68 TE
Tne3E
TnesE
69,0E
69.8E
60+ 4E
69.0E
69+5E
#R.0E
69+4E
67e0E
66e2E
6544E
6he2E
ARLTE
6402E
b4 e3E
63.3E
63.5E
62 4E
62.3E
6342
&é140€E
61+0E
6noHE
60e1E
6040F
5044E
5re8BE
SR 1E

POSTTION

20,08

§740E

ACCRY

PeN

[ - 4

- - - -

TC 22-79

SATEHY TTF FIXES

DVnaAK CODE SaTFLI YTE

T1e5/145

Tle5/1.5

Tle571.5
Tlei/145 /%0e5/724HRS

TTROSN
omsea7
oMSPIQ
QusP3T
TTROGN
pmMeR3Q
pMSP3T7
DMsPI9
DMSP A
DMSP IO

COMMENTS

INIT Jus
INIT Jds

INIT Jds
INIY Dds
INIT Jd45/PSN AASED ON CoNv
PSN BA3EN ON CFNTER UF cOnV

SYN0STIC FIXES

INTENSTTY NTAREST

ESTIMATE

20
20

ACCR

PCN
PCN
PCN
PeN
PCcN
PCN
PCN
PN
PCN

PeN
‘PeN
PCN
PcN
PCN
PCN

PCN

PCcN
PCN

PCN
Pew
PCN
PcN
PCN
PcN

PeN

PeN
PCN
PCN
PCN
PCN

Y

Wiw W eI QOoOIUVOCSN

CTPTUWWERE WWHkrEGOO

DATA (NM)

250
200

COMNEN1S

TC 23-79

GATEI L TTF FIXES

OY03AK CODE

Tle0/140

724072.0 /D1.0/24HRS

TUe5/145 /Wle5/24HRS

Tla0/140 7/D0.5/24HRS

T3s0/3.0 /0240/24HRs

T3.0/3.0 /D2.0/24HRS

T2:073.0 /W1.0/24HRS

T2e0/3+0 /W]1e0/24HRE

Tle0/240 /Wle0/728HRS

SaTFLL TTE

pusP39
DusP3?
omsP37
DMSPI4A
DmSPG
DMSP3T
Dmse39
pMSP3T
pMSPIY
TIRNSN
onsPa7
LR TS
DmSP37?
DMsPIY
TTRDSN
DMSP3T
TIRNSN
DMSP37
TYansN
DMSPRT
DmMSPIS
TTROSN
ousea?
[ 2R T
ousPI¢
OMSR37
DMSPRA
DMSP3Q
TIROSN
OwsPaT7
LELLE L
DusPI?
[{UTEL TS
DMSPIG
DuSPI?
DMRPIY

COMMENTS

IN1T OdS/CENTFR BASED On LLCC

PSN BSU NN CNTR OF CONV/ND LLC

PSN BSU nN APPRNT LLCC
PSN BSd aN APPRNT LLLC

UPR L¥4 NUTFI W GOOD
PSN BASENR ON CFNTROIV OF CDo

PSN BASER ON FXPOSED LLC
POSIT dSn ON FXTHAP

GOOD Ll rLD | TNE/ND CDO
PSN-0S g<D On LL CU LINF
CONv N4L/POSTT HSD ON L C

SYNDSTIC FTXES

INTENSTTY WNEAREST

ESTIMATE

10

DATA (N™)

200

COMMENIS
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SI1TE

KNSS
KGWC
KGwC
KGNC
KNSS
KG®C
KGwC
KGNC
KGWC
KGWC



TC 24-79

CATEIl TTF FIXES

Fian  Traz FIx
NQ. 17 PASTTION ACCRY O¥A2aK CODE SaTFI 1 1T CIMMENTS SITE
1 221424 10,2v 92,58 PN b TU5/0.5 DMSPIQ INI( Jds KGWC
@ 2R2358 |0,3nm  91.5F PeN b Tle5/1,.5 DnsP3IT7 KGWC
3 2001646 11,9n Yn.6E TIROSN INIT DJug FJDJy
& 290333 11428 Yn.7E PN 6 Duse3a KGHC
2 2ovkéb  13,3n SnedE  Pey & LT KGWC
6 2ul23B 12.5v H9.bE  PCN & Dmsea? KGWC
7 291546 12,3n #44.38  PCN & Dmgeay KGWC
¥ 309130 12.1v  8a.lE TIHOGN Fuby
Y 3au3l5 17,58 mnlSE PCN 5 Tie5/1.5 QuspIA KGWC
10 300427 13,00 BRe7E  PCN 5 Tle5/1.5 /50.0/27HRS  DwsH3Q KGWC
1L 301218 13,8y ke HE PcN b DusP37 KGWC
12 301527 12,6y H4a.3F L DmsP39 KGWC
13 302230 17.4n - #5.9E Dmsy KNSS
16 3100568 13474 A48.3E PrN B T2.0/2.0 /D0.5/22HRS  DMSP37 KGWC
15 310257 13,94 H4,7E POy B AT KGWC
16 310808 13.6m MallE PeN ¢ Quspae KGwC
17 310300 12.08  w2.5E TTRNgN FJDJ
18 311333 13,20 #3.2E PeN 3 prse37 KGWC
19010038 12,30 =y.0E PCN b T2.5/7.5 /00+5/26HRG  OmSPR3/ KGNC
20 01U330 172,8n HRNG6E PeN S DMSL3Q XGuC
21 011318 12,98 T79,4E 0MsP3T KGNC
® 22 014530 11,28 Ta.4E PCN ® DusP3IV KGWC

TC 25-79

SATEIL.TTF ruacd

FIx Trme FIX
ND. (7} . POSTTIUN aCCRY OvVAsaKk CODE SaTFII TTE COMMENTS SITE
# 1 1qU502 1le3n 77.0E T0.5 Duse INIT Jug KGNC
® 2 131617 1445% To.dE  PcN ® oMse3? KGWC
3 131648 )3.4n 60.9E PN b Omse 34 KGWC
4 149116 12,68 69.5E PcN b [l KGWC
5 14052& 12.8N 60.7E PCN b T0e5/045 /S04D/26HRS  DMGO39 KGWC
b 141356 15,08 69.5F PeN & . Ouse3? KGWC
7 150505 13.1n  70.SE PCN 3 T045/045 /50.0/24HRS  OMSPI9 EXPSD Lire KGWC
9 151336 16.98 BO.9E  PCN & oMSPI7 KGWC
? 151705 15.00 6Q.TE  PCN 6 DugP39 KGWC
10 160216 14,58 69,5 PCN 6 DMSP 37 ) KGWC
11 1a0546 1la.7v 6947E PCN 3 Tle5/145 /D1.0/24HRS  DMSP3I®  EXPSD LLeC XGWC
12 151657 1hesn  Tne1E PeN o DusP7 KGWC
13 1al6éd 17,28 Tn.9€ PCN 6 Duse 39 KGWC
® 16 170156 17.0n TrWlE Pey & DMSP37 KGWC
15 170527 18,54 60.BE  PCN 3 Tle0/1.5 /W0.5/24HRG  DMSPIQ KGWC
16 171436 19,68 7n.lE  PrN b OmsSP 3T KGWC
17 171626 19,8m 70.2E PCN 6 DMsSPI9 KGWC
TC 26-79

SATEIt TYF FIXES

FIX TryMe FIX
NO. (7} POSTYION ACCRY DVnaak CODE SAaTFLI TTE COMMFNTS SITE
1 2nls28 BeON 94,0FE DusSPI9 UPR Lvi oNTR KGHC
2 210033 9.,0n 97.5E DwMsp3a  UPR LVi eNTR KGNC
3 210809 10,08 92.6E Duspa9 KGWC
4 211314 10,58 9148E PcN S OmsSP37  INIT Dds KGWC
5 211509 10.9n 91.8E PcN 6 DmSP3Q KGWwC
6 211510  T.IN  91.6E . omse 39 RPMK
7 220013 10,98 9).6F PCN 6 Omse37 ut.ac KGWC
8 251253 1049% 9n.8E PCN & OmseaY ULAC KGuC
9 271631 1meBy BR.TE PCN 6 T045/0.5 OMSP3IG  INET Ods KGHE
10 272353 10,78 BR.IE  PCN 6 DwSP37  ULAC KGWC
11 272353 . 10,38 RG2E PCN © DusP37 RPMK
12 230330 10,08 8R6E PCN 5 T0.5/0.5 /S0.5/24HRR  DMSP3Q XGWC
13 230331 10.8v 87.SE PCN S 70.0/0.0 Dusp3o INIT Jds RPMK
18 231233 12.08 04.3E PCN & DusP37 KGWC
18 291612 10.7Tn  84.SE PCN S OmMsP39 LLce KGNC
16 240453 10,38 B82.7E  PCN 3 72,5/2.5 /02.0/25HRS  DMSPI9 LLec KGWC
17 241353 33,58 B0.lE PCN ® ouse3? KGWC
18 250052 12,98 7B.9E  PCN & DnsSPI7 utAC KGHC
19 250643 13,18 BnebE PCN 3 T145/2,5 /W1.0/24HRS  DMSPI9 LLce KGWC
20 281631 15,7TN T7.9E PCN S DMSPas KGWC
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APPENDIX

1. CONTRACTIONS

ACEW

ACCRY

ACFT

AIREP

ANT
APT

ARWO

ATT
AVG
AWN
BRG
CDO
CI
CLD
CLSD
CNTR
CONF
CPA
DEG
DIAM
DIR

DMSP

EASTPAC
ELEV
FLT

GOES

HATRACK

HGT
HPAC
HU
HR

HVY

Aircraft Control and Warning
System

Accuracy
Aircraft

Aircraft Weather Report(s)
(Commerical and Military)

Antenna
Automatic Picture Transmission

Aerial Reconnaissance Weather
Officer

Attenuation

Average

Automated Weather Network
Bearing

Central Dense Overcast
Current Intensity

Cloud

Closed

Center

Confidence (number)
Closest Point of Approach
Degree(s)

Diameter

Direction

Defense Meteorological Satellite
Progranm

Eastern Pacific
Elevation
Flight

Geostationary Operational
Environmental Satellite

Hurricane and Typhoon Tracking
(numerical forecast)

Height

Mean of XTRP and Climatclogy
Hurricane

Hour (s}

Heavy
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ICAO

IR

KT
LLCC

LvL

M/SEC

MIN
MOHATT
MSN

NAV
NAVPGSCOL
NEDN

NEDS
NEPRF
NESS

NET
NM

NOAA

NRL
NTCC
OBS
PCN
PE
PSBL
PTLY
QUAD
RADOB

RECON

International Civil Aviation
Organization

Infrared

Kilometer(s)

Knot (s)

Low Level Circulation Center
Level

Meter (s)

Meters per Second

Maximum

Millibar (s)

Meteorological

Minimum

Modified Hatrack

Mission

Navigational

Naval Postgraduate School
Naval Environmental Data Network

Naval Environmental DPisplay
Station

Naval Environmental Prediction
Research Facility

National Environmental Satellite
Service

Near Eguatorial Trough
Nautical Mile (s)

National Oceanic and Atmospheric
Administration

Naval Research Laboratory

Naval Telecommunications Center
Observation(s)

Position Code Number

Primitive Equation

Possible

Partly

Quadrant

Radar Observation

Reconnaissance



RNG Range

RPD Rapid

SAT Satellite

SFC Surface

SLP (MSLP) Sea Level Pressure (Minimum Sea
Level Pressure)

SMS Synchronous Meteorological
Satellite

SPOL Spiral Overlay

SRP Selective Reconnaissance Program

STNRY Stationary

SS8T Sea Surface Temperature

ST Super Typhoon

TC Tropical Cyclone

TCARC Tropical Cyclone Aircraft Recon-
naissance Coordinator

TCM Tropical Cyclone Model

TD Tropical Depression

TIROS Television Infrared Observation
Satellite

TS Tropical Storm

TY Typhoon

TUTT Tropical Upper Tropospheric
Trough (Sadler, 1976)

VEL Velocity

vVis Visual

VSBL Visible

WESTPAC Western Pacific

WMO World Meteorological Organization

WND Wind

WRS Weather Reconnaissance Squadron

XTRP Extrapolation

Z Zulu Time (Greenwich mean time)

2. DEFINITIONS

BEST TRACK - A subjectively smoothed
path, versus a precise and very erratic fix-
to-fix path, used to represent tropical
cyclone movement.

CENTER -~ The axis or pivot of a tropical
cyclone. Usually determined by wind, tem-

perature or pressure distribution.

CYCLONE - A closed atmospheric circula-
tion rotating about an area of low pressure
(counterclockwise in the northern hemisphere)
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EPHEMERIS - Position of a body (satel-
lite) in space as a function of time. When
no geographical reference is available for
gridding satellite imagery, then only ephem-
eris gridding is possible which is solely
based on the theoretical satellite position
and is susceptible to errors from satellite
pitch, orbit eccentricity and the non-
spherical earth.

EXPLOSIVE DEEPENING - A decrease in the
minimum sea level pressure of a tropical
cyclone of 2.5 mb/hr for 12 hrs or 5.0 mb/hr
for 6 hrs (ATR 1971).

EXTRATROPICAL - A term used in warnings

and tropical summaries to indicate that a
cyclone has lost its "tropical” characteris-
tics. The term implies both poleward dis-
placement from the tropics and the conversion
of the cyclone's primary energy sources from
release of latent heat of condensation to
baroclinic processes. The term carries no
implications as to strength or size.

EYE ~ "EYE" is used to describe the
central area of a tropical cyclone when it
is more than half surrounded by wall cloud.

FUJIWHARA EFFECT - An interaction in
which tropical cyclones within about 700 nm
of each other begin to rotate cyclonically
about one another. When intense tropical
cyclones are within about 400 nm of each
other, they may also begin to move closer to
each other.

MAXIMUM SUSTAINED WIND - Maximum surface
wind speed averaged over a l-minute period
of time., Peak gusts over water average 20
to 25 percent higher than sustained wind.

RAPID DEEPENING - A decrease in the
ninimum sea level pressure of a tropical
cyclone of 1.25 mb/hr for 24 hrs (ATR 1971).

RECURVATURE
cyclone from an
of northwest to

- The turning of a tropical
initial path toward the west
the north then northeast.

SIGNIFICANT TROPICAL CYCLONE - A tropical
cyclone becomes "significant" with the issu-
ance of the first numbered warning by the
responsible warning agency.

SUPER TYPHOON/HURRICANE - A typhoon/
hurricane in which the maximum sustained
surface wind (l-minute mean) is 130 kt or
greater.

TROPICAL CYCLONE ~ A nonfrontal low
pressure system of synoptic scale developing
over tropical or subtropical waters and
having a definite organized circulation.

TROPICAL CYCLONE AIRCRAFT RECONNAISSANCE
COORDINATOR -~ A CINCPACAF representative
designated to levy tropical cyclone air-
craft weather reconnaissance requirements on
reconnaissance units within a designated area
of the PACOM and to function as coordinator
between CINCPACAF, aircraft weather recon-
naissance units, and the appropriate typhoon/
hurricane warning center.

TROPICAL DEPRESSION - A tropical cyclone
in which the maximum sustained surface wind
(l-minute mean) is 33 kt or less.




TROPICAL DISTURBANCE - A discrete system
of apparently organized convection--generally
100 to 300 miles in diameter--originating in
the tropiecs or subtropics, having a non-
frontal migratory character, and having main-
tained its identity for 24 hours or more.

It may or may not be associated with a
detectable perturbation of the wind field.

As such, it is the basic generic designation
which, in successive stages of intensifica-
tion, may be classified as a tropical depres-
sion, tropical storm or typhoon (hurricane).

TROPICAL STORM - A tropical cyclone with
maximum sustained surface winds (l-minute
mean) in the range of 34 to 63 kt, inclusive.

TROPICAL UPPER TROPOSPHERIC TROUGH (TUTT)
- "A dominant climatological system, and a
daily synoptic feature, of the summer season
over the tropical North Atlantic, North
Pacific and South Pacific Oceans,"” from
Sadler, James C., Feb. 1976: Tropical
Cyclone Initiation by the Tropical Upper
Tropospheric Trough. (NAVENVPREDRSCHFAC
Technical Paper No. 2-76)

TYPHOON/HURRICANE - A tropical cyclone in
whicli the maximum sustained surface wind (1~
minute mean) is 64 kt or greater. West of
180 degrees longitude they are called
typhoons and east of 180 degrees they are
called hurricanes. Foreign governments use
these or other terms for tropical cyclones
and may apply different intensity criteria.

WALL CLOUD - An organized band of cumuli-
form clouds immediately surrounding the cen-
tral area of a tropical cyclone. The wall
cloud may entirely enclose the eye or only
partially surround the center.
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AFGWC (2}

AFGL/LYU (2)

AF WEACEN TAIWAN (3)

AMER EMBASSY, BANGKOK (5)
AMERICAN INST OF TAIWAN (1)
ARRS/CC (2)

AWS/DNT (5)

AWS/DOR (5)

BUR OF MET, BRISBANE (2)
BUR OF MET, MELBOURNE (4)
BUR OF MET, PERTH (1)
CENWEABUR TAIWAN (3)
CINCPAC (2)

CINCPACAF/DOW (1)
CINCPACFLT (5)

CIUDAD UNIV, MEXICO (1)
CIVIL DEFENSE, GUAM (4)
CIVIL DEFENSE, SAIPAN (6)
CNO WASHINGTON DC (1)

CNOC (2)

COLORADO STATE UNIV (2)
COLORADO STATE UNIV (LIBR) (1)
COMFAIRECONRON ONE {(VQ-1} (3)
COMLOGSUPFORSEVENTHFLT (1)
COMNAVAIRSYSCOM (1)
COMNAVFACENGCOMPACDIV (1)
COMNAVFORJAPAN (1)
COMNAVMARIANAS (2)
COMNAVSURFPAC (2)
COMPATRECONFORSEVENTHFLT (1)
COMPHIBGRU ONE (1)

coMSC (1)

COMSEVENTHFLT (2)
COMSUBGRU SEVEN (1)
COMTHIRDFLT (1)
COMUSNAVPHIL (1)

DDC, VA (1)

DEPT OF AIR FORCE (1)
DET 2, 1WW (2)

DET 2, 7WW (1)

DET 4, 1WW (2)

DET 4, HQ AWS (2)

DET 5, 1wWwW (1)

DET 8, 30WS (2)

r
DET 10, 30Ws (1)
DET 15, 30WS (1)
DET 17, 30WS (1)
DET 18, 30WS (1)
DISTAD MARSHALLS (10)
ENVSCISUPGRU (4)
ESCAP, BANGKOK (5)
FAA, GUAM (5)
FLENUMOCEANCEN MONTEREY (2)
FLORIDA SEVERE WEATHER NETWORK (4)
FLORIDA STATE UNIV TALLAHASSEE (2)
GEN MET DEPT THAILAND (2)
GEOLOGICAL SURVEY, GUAM (1)
GOVERNOR OF GUAM (4)
GUAM PUBLIC LIBRARY (5)
INDIA MET DEPT (2)
INST OF PHYSICS, TAIWAN (2)
JAPAN MET AGENCY (3)
JASDF, TOKYO (2)
LOS ANGELES PUBLIC LIBR (1)
MAC/HO, IL (2)
MCAS FUTENMA (1)
MCAS IWAKUNI (2)
MET DEPT BANGKOK (1)
MET RESEARCH INST LIBR, TOKYO (2)
NASA GREENBELT, MD (4)
NAT CLIM CNTR, NC (1)
NATWEASERV FOROFF, HONOLULU (2)
NATWEASERV PACREG (2)
NAVAL ACADEMY (1)

DISTRIBUTION
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NAVEASTOCEANCEN, NORFOLX (1)
NAVHISTCEN (1)

NAVHISTCEN, DIR (1)
NAVOCEANCOMCEN, ROTA (1)
NAVOCEANCOMFAC, JACKSONVILLE (1)
NAVOCEANCOMFAC, YOKOSUKA (3)
NAVPOLAROCEANCEN, SUITLAND (1)
NAVWESTOCEANCEN, PEARL HARBOR (2)
NAVY ROTC, TULANE UNIV (1)

NCBC (1)

NEPRF (8)

NESS/SFSS (1)

NHC, NOAA (3)

NOAA/EDS CORAL GABLES, FL (4)
NOAA/EDS WASHINGTON, DC (2)
NOAA/ERL BOULDER, CO (1)
NOAA/ERL MIAMI (2)

NOAA /HYDROLOGY BR SILVER SPRINGS, MD (1)

NOAA/LIBRARY ROCKVILLE, MD (1)
NOAA/NESS WASHINGTON DC (2)
NOAA/PMEL SEATTLE, WA (2)
NOCD, AGANA (3)

NOCD, ALAMEDA (1)

NOCD, ASHEVILLE (1)

NOCD, ATSUGI (1)

NOCD, BARBERS POINT (1)

NOCD, CUBI POINT (1)

NOCD, KADENA (2)

NOCD, MISAWA (2)

NPGS DEPT OF MET (3)

NPGS LIBR (1)

OCEAN ROUTES INC, CA (2)
OCEANO SERVICES INC, CA (1)
OKINAWA MET OBS (1)

OLG/HQ aws (1)

QUSDRE, WASHINGTON, DC (2)
PAGASA RP (3)

ROYAL OBSERVATORY HONG KONG (4)
TAIWAN UNIV (3)

TEXAS A&M UNIV (1)

TTPI, SAIPAN (8)

TYPHOON COMM SECR, MANILA (1)
UNIV OF CHICAGO (1)

UNIV OF GUAM (2)
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