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1. The Annual Typhoon Report, 1963, is submitted herewith
in accordance with paragraph 4.a. of reference (a).

2, During calendar year 196 a total of nineteen destruc-
tive typhoons, six trop1ca1 storms and three tropical depres-
aimne +henadamad +a Waodn

sions threatened the Western Pacific area, nece551tat1ng the
issuance of 663 1nd1v1dual warnings and the placement of the
FWC/JTWC, Guam, in "warning status” for 146 calendar days.

3. In comparison with past years, 1963 was an “"average"
year in numbers, although the intensity of certain typhoons

continued to equal and in some cases surpass the so called
"super-typhoons" of prior years.
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FOREWORD

This report is published annually and summarizes Wes-
tern and Central North Pacific typhoons. During 1963, no

typhoons or tropical storms were reported in the Central
North Pacific.

mis a TA\ 4- n 4..;-..-1-...:--1 n
ine yoi CceO0ro.L0gical oup, Pacific Command,

through CINCPACFLT as executlve agent, redesignated Fleet
Weather Central, Guam as Fleet Weather Central/Joint Ty-
phoon Warning Center (FWC/JTWC), Guam, effective 1 May 1959,
with the following additional responsibilities:

1. To provide warnings to U, S. Government agencies
for all tropical cyclones west of 180 degrees longitude
north of the equator to the Asiatic coast and Malayan

2. To determine tropical cyclone reconnaissance re-
quirements and assign priorities.

3. To conduct investigative and post analysis pro-
grams including preparation of the Annual Typhoon Report.

Fuchu Air Force Weather Central, assisted as necessary
by Fleet Weather Facility, Yokosuka, was designated as al-
ternate JTWC in case of failure of FWC/JTWC, Guam.

The JTWC, which is an integral section of FWC/JTWC,
Guam, is staffed by three Air Force and three Navy meteo-
rologists and three enlisted men from each service. The
senior Air Force officer has been designated as the Dir-
ector, JTWC,

The Joint Hurricane Warning Center in Hawaii, a coor-
dinated agency composed of the U. S. Weather Bureau, Hono-
lulu, the Air Force Kunia Weather Center, and Fleet Weather
Central, Pearl Harbor, is responsible for surveillance and
issuance of warnings in the Central North Pacific area
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A, GENERAL

involve the use of

-

- Operational procedures volve the a
and forecast aids, in the preparation sequence p
C

=1 lnm T Amde T e Al
issuing the warning. Within the Fleet Weather

Joint Typhoon Warning Center (FWC/JTWC), the basic analysis

is the responsibility of the Fleet Weather Central (FwC) .
Micro-analysis, forecast aid evaluation and the warnings
as described below are the functions of the Joint Typhoon
Warning Center (JTWC).

B. ANALYSIS - FWC/JTWC

1

TS C

-~
.
.

Types
standard times

a. Surface, 0000Z, 0600Z, 1200Z and 1800%.

b. Gradient level (2000 to 3000 ft above
ground) 0000Z and 1200%Z.

c. 850mb, 0000Z and 1200Z.

d. 700mb, 0000Z and 1200%Z.

e, 500mkb, 0000Z and 1200%z.

£. 300mb, 0000Z and 1200%z.

g. 200mb, 00002 and 1200zZ.

2. Cross Sections:

a. Checkerboards or Stidd Diagram.

b. Time Cross Sections analyzed for 6©e.
c. Space Cross Sections.
3. Micro-Analysis:
a. Sectional charts, hourly and 3-hourly as

required.
b. Reconnaissance reports.

4. Easterly Wave Continuity Graph.
C. FORECAST AIDS

These are 1lsted in alphabetical order and priority

of



1. Climatology

Upon detection of a tropical cyclone and in pre-
paration for issuance of the initial warning, a track based
on climatology is developed. This track is prepared for a
time interval of 4 or 5 days at the speed indicated by

rlimad+ral ares Ly
climatology. The following climatological publications are

‘utilized when constructing the original forecast track for
each cyclone:

a. Climatological Aid to Forecasting Typhoon
Movement (lst Weather Wing)
b. Western Pacific Typhoon Tracks 1950-1959

Far East Climatic Atlas (lst Weather Wing -

. Tropical Cyclones in the Western Pacific and

China Sea Area (Royal Observatory, Hong Kong). This com-
prehensive publication covers 78 years of typhoon tracks.

Next, the track is modified in accordance with
the existing and forecast upper air pattern, after which
the initial warning is prepared and issued. The forecast
track is extended and modified with time, as reconnaissance
fixes are received and the synoptic upper air pattern changes.

- -

During the 1963 Typhoon Season the foll
puter products were received and used extensively

W1 CO

ing
by JTWC

=
3

a. From FNWF Monterey

(1) Steering Computations, or forecast posi-
tions, for 6, 12, 18, 24, 36, 48 and 72 hours for TD's,

; .
TS's and Typhoons (as requested by JTWC). These computations

are prepared at 0000Z, 0600z, 12002 and 1800Z daily.

{2) 700mb, 500mb, 300mb and 200mb height
and wind analysis

(3) 700mb, 500mb, 300mb and 200mb 24-hour
prog

(4) 700mb, 500mb, 300mb and 200mb 36~hour
Drog

(5) 48~hour 500mb height and wind prog

4



72-hour 500mb height and wind prog,
500mb Long Wave Analysis and 48-hour

— o~
~ oy
-

prog.

Barotropic model. Items (2) and (7) are received twice
daily for the synoptic times 0000Z and 1200%Z

All of the Monterey products are based on a
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(1) 12-hour 500mb height, wind and vorticity

Prog.

(2) 24-hour 500mb height, wind and vorticity
prog. _

(3) 36-hour 500mb height, wind and vorticity
prog.

(4) 48-hour 500mb height and wind prog.

(5) 72-hour 500mb height and wind prog.

(6) NWP Barotropic prog positions for ty-
phoons for 12, 24, 3 48, 60 and 72 hours.

O'\

All NMC items are received twice daily for
the synoptic times 00002 and 1200Z. All items are based
on a Barotropic Model with the exception of items (4) and
(5) which are based on a Baroclinic Model.
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C. JAWEC utlililze teeri
computer prognostlc constant pressure charts and synoptlc
analyses as the main tools for forecasting typhoon move-
ment during the 1963 season. (See Chapter II for an ex-
planation and evaluation of techniques).

~
UM U LT L =4

3. Coordination

Routine coordination with other U, S. agencies
is obtained prior to issuance of a warning. When a circu-
lation for whic¢h warnings are being issued is north of 25N,

~ 4 £ -
Fuchu Air Force Weather Central transmits coordination fore-

casts twice daily to JTWC. Coordlnatlon with other Air

Force and Navy activities is on an “as required” basis,
depending upon the location of a particular tropical cyclone.



4, Statlstlcal Methods
The Mlller-Moore and the Arakawa methods were

used by JTWC early in the 1963 season, but as computer
products became more numerous, these statistical methods

cacsl ==l = e 2 e

were eliminated because of limited time and personnel.
5. Surveillance Systems

See Chapter II for evaluations of aerial recon-
naissance, land radar and satellites.

6. Seay Graph

A hydrostatic graph was computed to check the

ave Aatra nraoacaenrae rannrte fram racsannaicaansa adtrarafi

Y MATA PMPLEVOOULY A MUYL WP A WVIR LCwWVMLQGawoQas.e QR Clial o
penetration. It was found that quite often the transmitted
sea level pressure (SLP) was in error in excess of 10mb.

The graph for finding maximum surface winds was
based on seven years of reconnaissance data. The data,
1956 through 1962, was used to modify the equation of
Captain Limon E. Fortner, Jr. (1956), Typhoon Sara, Bulle-
tin of the American Meteorological Society, Vol. 39, pp.
633-639.
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was obtained from a best fit basis.

Where: Vmax = maximum surface winds
® = latitude of cyclone
H7 = minimum 700mb height

"n Vmay « 100N 4+ 1/ 850 (97
A *: 9 - E A A L] u -r T 7

RPN S, : D o -2ae . 1 ~<F

Where: Vmax = maximum surface wind within the cyclone
V- = maximum 700mb wind at penetration

for converting maximum 700mb wind at penetration to maxi-

mum surface winds within the cyclone was derived from the

seven years of data. The equation is not defined when the
700mb wind is less than 20 kts.



A straight line correlation between the 700mb

height and the SLP does not always exist. The temperature

at the 700mb level can vary with the same 700mb helght and

this varies the SLP. To correlate the maximum surface wind
with the minimum SLP, the temperature at the 700mb level
(Tropical Storm 14°c, Typhoon 17°C, Super Typhoon 22°C)
must be used for accuracy.

7.  Work Chart

This is an operational and recording tool used
in nrnnarwpn tronical cvclone warninas The bacsic chart

—s peppaL hwpaewlae WwYwavess WlLaiaiige e ddivw WO LW iiGL G

is one of the Pacific Air Ways Plotting Chart series, plus
3 acetate overlays. All aircraft and land radar fixes are
plotted on the basic chart. Twenty-four hour forecast
positions are plotted on the bottom overlay, warning posi-
tions are plotted on the second overlay and the top overlay
is utilized as a worksheet. Green, red and black china
marking pencils are used on the three acetates for instan-
taneous visual reference.

8. Decay Graph

The decay of typhoon winds over land for Japan,
Korea and Taiwan was developed from four years of data
(1959-1962) based on best tracks prepared by JTWC. The
following equation was used to fit the best track data to
a family of curves:

v=Cy 'ﬁ_‘v"‘x’ _Covnz _Cat _C4 sine PVl
L e + e + e r P tlj
n=1
wWhere:
v = Maximum wind speed in meters/second at any given

Mean altitude of land mass above sea-level in meters

N
#

Time in seconds using a time period for each ¢alcu-

t -
lation of three hours and t=0 when wall cloud strikes
1and

@ = Latitude of land strike



r = Radius of curvature of storm in meters measured from
storm center to last closed isobar.

9 P = Mean central pressure change with time such that at
dt - t=0, _dp -5
o £ =0 C =.33 C,=0¢y =10, ¢4 = 5x108

D. WARNINGS

Warnings are filed and transmitted every six hours at
synoptic times of 0000Z, 0600z, 1200Z, and 1800Z. 1In
accordance with CINCPAC INST 3140.1E, the message contains

the present warning position of the tropical cyclone which

is valid for the scheduled transmission time. This connotes
that the 24 and 48 hour warning forecast positions are
actually 30 and 54 hour forecasts from the last synoptic

time,

The warning position of a tropical cyclone is actually
a short range forecast from the last "best" position. The

last "best" position is usually about 2 hours old based on
land radar, 2 to 3 hours old based on reconnaissance fixes

=823 L ACl saVRa2 VAN Q22T ~ iR A P RAACT A anT Ty

3 to 6 hours old based on surface synoptic reports or 6 to
12 hours old based on upper-air synoptic reports. It is
for this reason that the 0600Z warning, for example, may
not agree with the position of the tropical cyclone as in-
dicated by the 0600Z analysis. Amendments are issued when
this difference is significant.

The numbers of tropical warnings run consecutively
regardless of whether the cyclone is upgraded or downgraded
from tropical depression, tropical storm or typhoon. If

warnings are discontinued and the circulation regenerates,

the new series of warnings are numbered consecutively from
the number of the last warning of the previous series. As
required, amendments and corrections are issued, and these
are numbered the same as the warning which they amend or

correct. | '

The 1963 Verification Summary is contained i Chapter
II1I.



All 24, 48 and 72-hour forecasts made when a tropical

cyclone is of tropical storm or typhoon intensity are veri-
fied against the "best" tracks at all latitudes through

s w2 QL. QLo A e S —asd Wwmas

the last warning issued.
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o0 DECAY OF WINDS OVER TAIWAN e

oo
-C2VnZ  -C3t  —C4 sin@ _ O P :
v=Cy vn 3 2t 80 1155
e + e + e
n=1
Where: 704 1138
v = Maximum wind speed in meters/second at any
given time period
z = Mean altitude of land mass above sea-level 804 : RETT Y
in meters
t = Time in seconds using a time period for each

. caiculation of three hours and t=0 when wall
cloud strikes land sob 07
? = Latitude of land strike
r = Radius of curvature of storm in meters - ue
measured from storm center to last closed
iscbar 40-;\ I
3 P ral u Vit im uch :

MPS

J P = Mean central pressure change
= 2
2t that at t=0, : - o. ¢ = .33,
- O-1- 4
€3 =c, =103, ¢4 =5x 108 s 58
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-CQVnZ  —C3t  -¢y sin@ 2 p
V=C] V. r ot
- e + e + e
n=1
Where:
v = Maximum wind speed in meters/second at any
: given time period
z = Mean altitude of land mass above sea-level
in meters
t = Time in seconds using a time period for each
calculation of three hours and t=0 when wall
cloud strikes land '
@ = Latitude of land strike
r = Radius of curvature of storm in meters
measured from storm center to last closed
isobar
2_P = Mean central pressure change with time such
dt that at t=0, _J P

Bt=o' cl=.33,

Cy =Cy = 1073, ¢4 =5 x 108
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DECAY OF WINDS OVER JAPAN & KOREA
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A, GENERAL

Aerial reconnaissance is the only method available to
obtain complete data for the proper analysis of a tropical
system. Aerial reconnaissance, being mobile, provides the

position, intensity, 1nd1cat10ns of past movement, changes

as they occur, and significant features including eye shape,

size and slope. In addition, it provides both surface and
upper air data. By using dropsondes, the reconnaissance
aircraft is able to obtain the lapse rate profile to the
surface, sea level pressure, surface temperature and dew-

point at any point of the tropical system.

The accuracy of warnings is directly related to the
quality and quantity of aircraft reconnaissance of tropical
systems. Continuous surveillance is required on all tro-

A pical systems so that initial warning may be promulgated

at the earliest pusa;u;c moment to insure proper prepara-
tion for safeguarding property and life.

B. SURVEILLANCE METHODS

During 1963, two aircraft squadrons were assigned the

primary responsibility of tropical reconnaissance under re-
quirements of the Joint Typhoon Warning Center, Guam.

These units were the U, S. Navy Alrborne Early wWarning
Squadron One (VW-1) which is based at Naval Air Station,
Agana, Guam, and the U, S. Air Force 54th Weather Recon-

naissance Squaaron (D4WRS) which 1s based at Andersen AFB,
Guam.

The U. S. Air Force 56th Weather Reconnaissance Squad-
ron based at Yokota Air Base, Japan is the primary backup
for the 54WRS. After August and until December 1963, the
56WRS fulfilled all reconnaissance requirements in connec-
tion with tropical storm and typhoon fixes which were levied
upon the 54WRS. In December, in connection with Typhoon
SUSAN, the 54WRS made high level fixes at the 300mb level
in conjunction with lower level fixes by the 56WRS during

nine scheduled fixes.

The U. S. Air Force 315th Air Division based at Tachi~-
kawa Air Base, Japan was the normal CINCPACAF theater air
backup.

22



The various aircraft used by the squadrons are the
WB-50 by the 56WRS and by the 54WRS until late August 1963.
VW-1 used the EC121K Warning Star and the 315th Air Divi-

sion used the C-130 aircraft.

During 1963, the 54WRS commenced replacing the WB-~50
aircraft with the wWB-47 (1et) aircraft and by early Sept-

ember, the transition was complete. The 54WRS flrst em-

“lrAaerad +hoe WM A7 +~ mal £ 1
ployed the WB-47 to make four fixes on Typhoon ORA during

late October. These were considered to be training flights.

Land radar, in conjunction with aerial reconnaissance,
was utilized operationally when the tropical system was
within radar range. This information was available from
various sites using weather radar or tactical radar.

The TIROS weather surveillance satellite offered fixes

a number of times during 1963 but did not observe any dis-

turbance in the Western Pacific prior to aircraft recon-

e T T Tece ~n s o e m o A

naissance or pfior to being analyzed on a bYUUPLLL chart.

C. EVALUATION OF THE 1963 SEASON

Until the end of August 1963, aerial reconnaissance
was divided between the 54WRS and VW-1l. After August 1963
and until Typhoon SUSAN in December, the 54WRS placed the

JTWC recguirements entirelv on the Air Force backun sauadron

Uarftw 40THMuad CiitTis W e e QAlL Uil

the 56WRS. The only requirements accepted by the 56WRS were
on tropical systems of storm intensity or on those forecast
to be of storm intensity at the time of the requested fix.
After August 1963, with the exception of one fix on a tro-
pical depression, VW-1 was required to make all investi-
gations and tropical depression fixes as well as some day-

light storm fixes.

In December, in connection with Typhoon SUSAN, the 54WRS
using WB-47 aircraft was requested to make high level fixes.
Of the requested fixes, nine were in conjunction with lower
level fixes made by the 56WRS for purposes of correlation
and compatability. By the time that Typhoon SUSAN reached
its maximum intensity, the 54WRS was able to fix the storm
very accurately. Several penetrations were made by flying
over or through the top of the wall cloud. It is interest-

ing to note that in one case during the early stages of
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Typhoon SUSAN the 54WRS reported a "pressure cap" at an
altitude of 36000 feet over the storm. A "pressure cap"
is defined as an increase in pressure after entering the

area over the eye of the storm.

During normal warning status, fixes were scheduled 4

times dailv on each tvyvonhoon and twice dailv on earh +rani—
L~ D § e TERERess L PAAWVAL R LA MGA LY WL Talll LLUVUpAT

cal storm. On many occasions 4 fixes were made daily on

—— e am de mnn UL I S

tropical systems of storm intensity as well. One daily
investigation was scheduled on each tropical depression and
as required on each cyclone. Synoptic weather flights
which supplement the surface and upper air reporting sta-
tions of the U. S. Trust Territories were made as often as
aircraft were available. Synoptic flights were quite fre-

quent during the 1963 season. The number of investigation
flights were held to a minimum whenever qvnnnfln fliaghts

Geow=2 WL T A AeeasaaiitAnll WAISLIS VS P £ 2 —nei

were being made on a routine basis. During 1963, only 5
suspect cyclones were investigated which failed to develop

as opposed to 17 in 1962 and 27 in 1961. Synoptic flights
were made by the 54WRS and Vw-1.

The policy of the JTWC for levying fix requirements
on the squadrons were as follows: For typhoon fixes, the
54WRS was requested to make the 2200Z and 0400Z daylight
fixes, and the night radar fixes were requested of VW-l at
1000z and 1600Z. On some occasions because of time zone

. , . . .
rAaNnaciAda "h
considerations, i.e. in the South China Sea and Western

Philippine Sea, the 54WRS was requested to make the 04002
and 1000Z fixes and VW-1 was requested to make the 16002
and 2200Z fixes. Tropical depressions and cyclone inves-
tigations were scheduled for daylight hours by a single
squadron. If rapid development was indicated of any tro-
pical depression, then more than one daylight fix of the
tropical depression would be requested. The scheduled
times for the fixes were within two hours of warning time
which provides increased accuracy in the bulletin position.

s an ERE L= 11

The two hours are considered necessary due to communication

difficulties and to allow for proper analyses. With few

exceptions, this procedure enabled the Joint Typhoon'Warn—

LT e S mmsatey e e

ing Center to punllsn all warnings with the maximum amount
of data on hand.

During 1963, the only difficulty encountered occurred
after August when all requirements levied upon the 54WRS

rred +to the BEGWRG Tn nrder malta +ha firet+
e e A N W St e e N - W TTANNS @ = o Nt de N P} A= Crd AN e e de P

ct
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fix on any tropical system, the 56WRS usually needed 24
hours lead time. Because of other commitments the 56WRS
would only make fixes on tropical systems that were of
storm intensity or were forecast to be of storm intensity
at the time of the requested fix. This situation placed
the burden of fixing tropical depressions and investigative
type flights on VW-1. VW-1 accepted all JTWC requests for

daylight fixes on tropical depre551ons and investigations
as well as all i‘ilguu radar fixes. On some occasions after
rapid development, VW-1 also made daylight fixes on named
storms. It is worthy to note that VW-1 made over 50 per
cent of all fixes and during Typhoon BESS, a total of 25
fixes were made by this indefatigable squadron.

D. EVALUATION OF DATA
1. Aerial Reconnaissance Data

Data received from reconnaissance can be divided
into three categories, peripheral, eye data from penetra-
tion and eye data from radar.

Peripheral data is all information reported by
reconnaissance aircraft enroute and around a tropical sys-
tem. Eye data from penetration is that data which is re-
ported by the aircraft while in the center of the system.

h At £ - - 5
Eye& Gata iIrom ragaxr 1is a plcture descf‘p*“'oﬂ of the eye of

the system as it appears on a radar scope at a distance
from the center.

Peripheral data includes weather, clouds, flight
altitude, wind, temperature, and dew point in addition to
surface pressure and estimated surface winds. Dropsondes
are released at selected points throughout the tropical
system as well as in the center to obtain the lapse rate
profile, surface pressure and surface temperature. Drop-
sondes were made by all WB-50 ‘aircraft and by some EC1l21K

aircraft that had dropsonde chambers installed during 1963.

Data from synoptic flights.was the same as data received
from peripheral flights made in a tropical system. On most
synoptic flights, two levels were flown, usually a portion
of the flight at 1500 feet MSL and at 700mb level.

The eye data obtained from penetration includes the

25



location of the pressure center as found by radar alti-
meter. The location was given in degrees and minutes of
latitude and longitude during 1963 vice degrees and tenths
of degrees during 1962. This method allowed for a more

accurate determination of movement of the tromnical svstem

A T W WM WA NMIMAATA WA WaL WA MW Y Wiliwrad W WAL wde WA Wit e WY A wslite

- In addition, the fllght level wind, 700mb helght, maximum
700mb temperature and maximum observed surface wind were re-
ported. Eye characteristics such as size, slope, shape and
the extent of cloudiness were reported when possible. Dur-
ing 1963 the geographic center in direction and miles from

the pressure center was also reported.

The eye data obtained from radar provides the center of
the radar eye and a description of the radar presentation

] SwSLe Ty LR - wrae SR W a el

which includes the spiral bands and wall cloud condition.
when possible the height of the wall clouds is reported.
Frequently the description of spiral bands is used as a para-
meter for forecasting intensification.

During 1963, daylight penetration of typhoons was
scheduled for WB-50 aircraft. EC1l21K aircraft were not

scheduled for penetration due to airframe limitations.
However, during some dav11chf fixes made by the ECl21K,

AANTVY e ¥ A A amaa 2% =22 11 e L LI 2

penetratlon was accompllshed at the dlscretlon of the air-

craft commander. It is interesting to note that on most

occasions when turbulence was deemed to be severe was when
the tropical system was becoming extratropical. This in-
cludes clear air turbulence.

The data obtained by the various squadrons was good
with few exceptions. During 1963, crew member experience
was extremely good since most members had by this time con-
siderable experience during 1962. The quality of the ob-

anvvratrianeg wae Airectly nrnnnr+1nna'| to the exnerlence of
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the observer. Fixes made at great distances from loran
stations or other points of reference did not appear to be
as accurate as those made where loran stations or other
points were available for navigation purposes. Every ef~
fort was made in obtaining radar fixes from as close to the
center of the tropical system as possible by the aircraft.

The information received from all reconnaissance air-
craft was continuallyvy checked for consistencv and BCCUI’BCV.

de EA W wWii e arswis s Ay e SrrnSn IS 20 LTl €211%Wd QAL

Each piece of information was immediately plotted on the
SEAY Graph for continuity with previous data and for con-
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sistency with data in the same report. Discrepancies or
apparent discrepancies were rechecked with the observing
aircraft whenever possible.

2, Land Radar

craft reconnaissance whenever possible. The information
which land radar provides includes the position, usually
range and bearing and eye charccteristics when they can be
determined.

Generally, the first few hours of .land radar op-
eration led to reports which were not considered to be very

accurate. Accuracy generally improved with time and was

Advarmt+tlisy nranartrinanal +A +ha cavnardiansa AfF +ha Aahocareras
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At times land radar reports would indicate that the storm's
behavior was very erratic and not consistent with aircraft
reconnaissance; this was frequently attributed to inex-
perienced weather radar observers. In the case of land
radar reports made by the Guam tactical radar set, the
positions were most frequently excellent and this was
attributed to qualified weather radar observers from VW-1
assisting the radar operators.

3. TIROS did not contribute toward discovery of tro-
pical systems, although storms already under surveillance
were detected. 1In 1964, the orbiting TIROS VIII will be
followed with great interest because of recently acquired

APT capability at FWC Guam.

E. COMMUNICATIONS

Pad1n+p1paranh (cw) is the primarv means of communi-

--------- A=Y/ =22 P e Y

cations between the ground and aircraft. AIE2. Andersen

amn an d orom ana s mA mAantasmd Far airoarafd
ArD, Uudlll J.b Lllc PJ—.L.III.Q.LY a-LL—\jJ-Uu.llu LulitaLs L. LuvL GLL\'LGL\—,

AIF-8, Yokota AB, Japan is secondary; and AIC2, Clark AB,
Philippine Islands is the tertiary contact.

AIE2, Andersen AFB, Guam is responsible for getting
reports to JTWC via the local circuit 3L28. This circuit
also serves VW-1 and the 54WRS.

When aircraft were in communication with AIE2, all
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reports were received in JTWC in more than sufficient time,
and this enabled the forecaster to make a more comprehen-
sive study of the received data. When the aircraft was in

contact with secondary or tertiary contacts quite frequent-
1v the rnnnri—e reached JTWC will little time to spare

N -~ A AR NA W A TV VYA e e Ao e eV S oo BARN WV o oppaLT.

tuatlon arose whenever atmospheric conditions pro-

] OOU c.ommunlc_atlon .

L.

Cbl-‘

In 1964, it is expected that much use will be made of
voice communications on single side band frequencies. The
necessary communication equipment has already been installed
in JTWC spaces. Reports have been received dlrectlv from
the aircraft in JTWC spaces, but frequenc1es for trans-

UNIT TROPICAL CYCLONES (35) SYNOPTIC TRACKS
NO. OF NO. OF FIXES/ NO. OF
SORTIES INVESTIGATIONS BONUS SORTIES
vw-1 198 246 1 75
54WRS ~
(WB-50) 52 71 - 47
(WB-47) 16 14 - 47
56WRS 89 133 1 1
315AD 1 1 - -_
OTHER USAF - - 3 -
OTHER USN - . - 2 -
CIVILIAN = - 1 ==
TOTALS _ : ,
1963 356 © 465 8 170
1962 373 496 10 126

1961 304 350 27 —_—
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F. EVALUATION OF NUMERICAL WEATHER PRODUCTS FOR TYPHOON
FORECASTING

Beginning with Typhoon BESS in July 1963, JTWC began

uti‘l-i-,-inn +he Rarantronic 12 24 and 36-hour 500mb vprog-
E ot |

lizing the Barotropic 12, 24, and hour 500mb
nostic charts prepared by NWP Suitland, and beginning with
Typhoon DELLA in August, the 24, 36, 48 and 72-hour Baro-
tropic 500mb prognostic charts and steering computations
from FNWF Monterey were added as aids to typhoon forecast-
ing. Previously, the JTWC used techniques based primarily
on current analyses which were man-produced with limited
data. There were three reasons for changing over to nume-
rical products as aids to forecasts, and they are as follows:

1. The numerical products offered greater opportuni-
ties for future progress.

2. From one synoptic time to another, there is
better continuity than man-produced analysis.

3. It adds predicted upper-air circulation patterns
as an aid, rather than having all conclusions based upon
objective techniques applied to past circulation patterns.

During this season, no attempt was made to develop
objectlve techniques utilizing numerical prognosis. The
_________ ORI PR crmnra nnead £fAr +haivr larco-—arala ~i rcu-

numb‘I.J.Ld.L PJ.UUU.LLD weEr€ USCU I UL UiiTil 4QiyT ol caalS
lation patterns rather than the detail circulation patterns.
Ssuch things as the predicted movement and .intensification
of ridges, troughs, highs, and lows at 500mb were utilized
as aids in determining the paths of typhoons. No attempt
will be made to evaluate the numerical prognostic charts
numerically, but they will be discussed in terms of their
prediction of large-scale features which were used as aids

to forecasting typhoons.

In general, the numerical prognostic charts from both
Suitland and Mcﬁterey were very good aids to forecasting
typhoons. Monterey's prognostlc charts on a whole were
superior to Suitland's for JTWC's purpose for the follow—

ing reasons:

1. Comparing Suitland's 12-hour prognostic charts
and Monterey's analysis (JTWC did not have Suitland's
analvsis), it was evident that Monterey had more data

QUi L yS 427 g =11 L

available at the time of prognosis than Suitland did.
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2. Suitland's prognostic charts tended to expand
the typhoon circulation beyond reason; whereas the Monterey
prognostic charts tended to dampen this circulation. There-
fore, Monterey's prognostic charts better defined the large=~

when the prognostic charts
were of little value, it was mainly the fault of the ini-
tial analysis used in preparing the prognostic charts.

This was quite evident in the steering computations re-
ceived from Monterey during the first half of Typhoon SUSAN.
Monterey's analysis showed the trough aloft associated with
SUSAN always to the east of the storm. 1In actuality, this
was not the case.

In conclusion, the prognostic charts generally were
outstanding in forecasting the ridge line north of the
storm and showing weaknesses in the ridge line indicating
recurvature. These features aided considerably in fore-
casting typhoons. The results from utilizing the numeri-
cal prognostic charts this season are encouraging and
would indicate that JTWC now has a good foundation upon
which to build a better typhoon forecasting system.
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CHAPTER III

SUMMARY OF TROPICAL CYCL



The JTWC issued a total of 663 tropical warnings on
19 typhoons, 6 tropical storms, and 3 tropical depressions
in the Western Pacific Ocean in 1963. Five additional tro-
pical cyclones were investigated by weather reconnaissance
but did not develop significantly to substantiate the issu-
ance of warnings. The spawning of 19 typhoons in the Western
Pat“l fic Qcean durlng 1963 may be considered a normal occur-

rence as the annual average from 1952-1962 was 18.9.

The following data for the JTWC area of responsibility
is presented for comparison:

COMPARATIVE WESTERN PACIFIC TROPICAL CYCLONE DATA

1959 1960 1961 1962 1963

TOTAL NUMBER OF WARNINGS 583 776 738 815 663
CALENDAR DAYS OF WARNINGS 137 157 165 154 146
SUSPECT CYCLONES 32 26 27 17 -5
TROPICAL DEPRESSIONS 7 3 11 9 3
TROPICAL STORMS 9 8 - 11 6 6
TYPHOONS 17 19 20 24 19
TOTAL TROPICAL CYCLONES 65 56 69 56 33

In the area of responsibility of the Joint Hurricane
Warning Center, Hawaii, (North Pacific Ocean between 140W
and 1800) there were two cyclones which required tropical

(30 Sep-04 Oct JUDY developed a maximum sustained wind
of 150 kts and nad a minimum observed sea level pressure

of 917mb, minimum 700mb height of 2384 meters and a maxi-
mum 700mb temperature of 24%Cc. 1In the past, super typhoons,
ones with sustained wind speeds in excess of 130 kts, have
been observed to have concentric eyes, and JUDY was no ex-
ception. At one time, JUDY had two closed rings of wall

clouds with a third ring in partial existence. The same
fanturas ware mresent with Tvyohoon KAREN of the 1962 geason

LATULCUL TS WO i's e wioTais Vo wdd a4 Yy priilrisas  aNsaavad

which obtained a maximum sustained wind speed of 160 kts.

The circulation area of a tropical cyclone will differ
from system to system. As evidence of this fact, Typhoons
DELLA (25 Aug-30 Aug) and GLORIA (05 Sep-14 Sep) are de-
picted. DELLA's counterpart may be found in VERA (25 Aug-
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28 Aug) of 1962. Both typhoons were approximately the same
size, formed in the same area, ESE of Okinawa, and the first
warning on each was issued by the JTWC on the same day of
the same month.

Typhoon KIT (05 Oct-11 Oct) had the largest surface
cyclonic circulation with a maximum radius of curvature of
700 mi. PHYLLIS (12 Dec-13 Dec), a South China Sea cyclone,

was the smallest tvrhoon of 1963 when congiderinag size of

L= = resvYas P S0 e Waltll LViim LT L Adl ¥ Sade va

circulation area and also had the shortest life of any ty-

Y S A +ha T 3 - i~
phoon during the year. PHYLLIS is the only tropical cy-

clone on record (1884-1963) which developed and reached
typhoon intensity in the South China Sea during the month
of December. The persistent northeast monsoons in this
area during December account for the non-development of
typhoons.

Typhoons GLORIA and LOLA performed cyclonic loops,
with GLORIA looping along the Asiatic mainland NW of Taiwan
and LOIA W of Guam. Typhoon BESS (27 Jul-1ll Aug), even

A= el 2200 =7 i

though it did not perform a loop, was considered by JTWC to

have L.h:: most erratic movement of any of the t'j’phOOnS of
1963. BESS established an all-time record for the most
P g V<2 T S - |

tropical warnings issued by JTWC with a total of 61 issued
over a period of 15 days.

The Fujiwhara effect between LOLA and MAMIE was obser-
ved. Both typhoons recurved within the same six-hour time
period, MAMIE recurving 300 mi NW of Marcus Island and LOLA
recurving 375 mi SW of Iwo Jima.

Typhoon SUSAN (18 Dec-28 Dec) began its development S
of 5N and was the only typhoon to begin this far south dur-

ing the year. Strong surface winds on occasions have been

reported to JTWC by island stations near the equator while

tropical cyclones are developing. As SUSAN began to deve-
lop, Nauru Island, 32 min S 166 deg 55 min E, reported the

following surface wind:

180000z 270 deg 45 kts 190600z 270 deg 30 kts
180600z 270 deg 52 kts 1912002 NO REPORT RECEIVED-
181200z NO REPORT RECEIVED 1918002 NO REPORT RECEIVED
1818002 NO REPORT RECEIVED 200000z 270 deg 35 kts
190000z 270 deg 50 kts 200600z 270 deg 25 kts
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Reports were received from Ocean Island, located at
52 min 8 169 deg 30 min E, with surface winds reported
WNW at 25-35 kts for a time period in excess of 24 hours.

1to the
westerlies and 4 dissipated over land prior to recurving.

Fourteen of the renurv'lna typhoons bacame cata.at&up;bal

cyclones. Once the troplcal cyclone has moved into the

westerlies and begins to become extratropical, some or all

of the following characteristics may be found:

Of the 19 typhoons during 1963, 15 recurved into

1, Absence of or dissipating wall clouds

2. No visible eye or precipitation in eye

3. Elongation of circulation pattern or the exis-
tence of a cold front in. the immediate vicinity of the eye.
This situation normally produces thunderstorm activity in
the north semicircle of the cyclone w1th the strongest .

< 1
inds found in the south semicircle.

4. Absence of Cs or As cloud shield

5. Absence of pronounced feeder bands

6. No warm core at 700mb level

7. Clear Air Turbulence in the vicinity of the cy-
clone. Weather reconnaissance aircraft have reported severe
to extreme turbulence on penetrating tropical cyclones as
they become extratropical. On several occasions, wind speed

has increased for an approximate period of 6 hours and then
decreased rapnidly thereafter,

M aTReTN LG ay kA de R L
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It is difficult and many times impossible to say just
when a tropical cyclone has become extratropical, but in
general, several of the above criteria exist before JTWC
declares a tropical cyclone extratropical.

Land areas affected by typhoons during 1963 are listed
below:

1. Asiatic Mainland - Typhoons TRIX, WENDY, AGNES,
N VYE and GLORIA

Nk RANAIAELY p L&l‘.“ WRIAWA Al ANAE S
.

Babuyan Islands - Typhoons AGNES, FAYE and PHYLLIS

. DdCdIl .LS.LG.IIU - J.ypnoon !ﬂx!o

. Bonin Islands - Typhoons POLLY, DELLA, JUDY, KIT

. Caroline Islands -~ Typhoon CARMEN
. Hainan Islands - Typhoons AGNES, CARMEN and FAYE
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. Japan - Typhoons POLLY, SHIRLEY, BESS and DELLA
. Korea - Typhoons SHIRLEY and BESS

. Marcus Island - Typhoons OLIVE, ELAINE, MAMIE,
ORA and SUSAN

O

10.. Mariana Islands - Typhoons OLIVE, WENDY, JUDY,
LOLA and SUSAN

11. Marshall Islands -~ Typhoon SUSAN

12. Palau Island - Typhoon CARMEN

13. Philippine Islands - Typhoons TRIX, AGNES, FAYE,

GLORIA and PHYLLIS :
14. Ryukyu Islands - Typhoons SHIRLEY, BESS, DELILA,
GLORIA and KIT
15. Taiwan - Typhoons SHIRLEY, WENDY, FAYE and GLORIA
l6. vVietnam - Typhoons CARMEN and FAYE

The 24, 48 and 72-hour mean forecast error for each
typhoon was computed by two methods. The standard vector
error is complemented by a closest-distance error from
best track without regard to a given time. It is possible
that an error computation giving closest distance from best
track will give the user a better understanding of JTWC's
capability of forecasting a typhoon to affect a particular
area.

The tabulation of the forecast vector error is given
for comparison.

FORECAST VERIFICATION

- - e @ erwe o . oo

VERAGE ERROR NAUTICAL MILES

24 HR 48 HR 72 HR
1950-58 170 - -
1959 117 267 -
1960 177 354 -
1961 136 274 -
1962 144 287 476
1963 127 246 374
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1963 TYPHOON FORECAST VECTOR ERRORS
(IN MI)

24 HR FORECASTS 48 HR FORECASTS 72 HR FORECASTS

NO. OF MEAN NO, OF MEAN NO. OF MEAN
TYPHOON CASES ERROR CASES ERROR .CASES ERROR
OLIVE 34 119 27 288 - -
POLLY 17 146 12 221 1 320
SHIRLEY 27 158 23 248 3 353
TRIX 17 99 13 198 - -
WENDY 28 109 24 210 4 362
-AGNES 15 136 11 289 - -
BESS 42 135 38 278 3 364
CARMEN 26 89 21 121 3 143
DELLA 18 109 11 203 1 157
ELAINE 8 130 2 240 - -
FAVE 23 76 19 131 3 216
GLORIA 28 97 22 4 21
JUDY 15 126 11 339 2 337
KIT 23 144 i9 400 3 865
LOLA 28 146 23 244 1 840
MAMIE 10 239 6 461 - -
ORA 11 180 7 222 - -
PHYLLIS 2 242 - - - -
SUSAN 35 127 28 266 6 433
AVERAGE ERROR - 24 HR FORECASTS (407,CASES).... 127

AVERAGE ERROR - 48 HR FORECASTS (317 CASES).... 246

AVERAGE ERROR - 72 HR FORECASTS ( 34 CASES).... 374
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1963 TYPHOON FORECAST ERRORS (IN MI)
(IN TERMS OF CLOSEST DISTANCE TO BEST TRACK)

24 HR FORECASTS

48 HR FORECASTS

72 HR FORECASTS

NO. OF MEAN NO., OF MEAN NO, OF MEAN
TYPHOON CASES ERROR __ CASES ERROR CASES ERROR
OLIVE 34 82 27 167 - -
POLLY 17 99 12 81 1 334
SHIRLEY 27 73 23 158 3 254
TRIX 17 53 13 140 - -
WENDY 28 72 24 146 4 274
AGNES 15 104 11 263 - -
BESS 42 88 38 176 3 262
CARMEN 26 65 21 8o 3 48
DELLA 18 39 11 28 1 95
ELAINE 8 58 2 43 - -
FAYE 23 49 19 80 3 161
GLORIA 28 61 22 116 4 161
JUDY 15 80 11 245 2 175
KIT 23 102 19 142 3 70
LOLA 28 99 23 155 i 428
MAMIE 10 133 6 - 216 - -
ORA 11 102 7 149 - -
PHYLLIS 2 00 - - - -
SUSAN 35 82 28 102 6 122
AVERAGE ERROR - 24 HR FORECASTS (407 CASES).... 79
AVERAGE ERROR - 48 HR FORECASTS (317 CASES).... 141
AVERAGE ERROR - 72 HR PORECASTS ( 34 CASES).... 178
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1963 TYPHOON DATA SUMMARY

DISTANCE
TRAVELED
~MAX SFC CALENDAR DAYS OF WARNING
TYPHOON = MONTH WND SPD WARNINGS/TYPHOON STATUS

OLIVE APR 125 9.50 8.50 2436
POLLY MAY 70 6.00  3.25 1950
SHIRLEY JUN 140 7.75 6.50 2148
TRIX JUN 70 6.25 2.00 1146
" WENDY JUL 135 9.25 6.25 2100
AGNES JUL 85 5.50 3.00 1554
BESS - JuL 130 15.25 6.50 2244
CARMEN AUG 125 9.75 5.75 2430
DELLA AUG 100 5.75 4.00 1410
ELAINE AUG 100 3.50 2.25 1128
FAYE SEP 110 7.50 5.25 1812
GLORIA SEP 135 9.00 5.75 1638
JUDY SEP 150 5.00 4.25 1326
. KIT OCT 135 6.75 5.25 1674
LOLA oCT 130 11.75 5.25 2376
MAMIE OCT 100 3.50 3.00 1116
ORA oCT 80 6.25 2.25 1194
PHYLLIS DEC. 75 ' 2.00 1.25 486
SUSAN DEC 135 10.50 8.00 3204
TYPHQON AVG 112 7.41 4.65 1756
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1963 TYPHOON DATA SUMMARY

FROM RECONNAISSANCE

MAX MIN MIN
MAX RAD 700 MB 700 MB SLP
TYPHOON MONTH SFC CIRC TEMP (C) HGT (MB)
OLIVE APR 450 21 2400 922
POLLY MAY 450 15 2896 980
SHIRLEY JUN 300 21 2493 935
TRIX JUN 250 16 2890 980
WENDY JUL 350 21 2441 928
BESS JUL 350 21 2475 930
CARMEN AUG 250 23 2539 936
DELLA AUG 250 22 2847 970
ELAINE AUG 250 15 2768 967
FAYE SEP 450 17 2722 957
GLORIA SEP 550 19 2384 921
JUDY SEP 400 . 24 2341 917
KIT OCT 700 9 2451 929
LOLA oCT 300 19 2609 945
MAMIE OCT 500 21 2819 971
ORA OCT 300 19 2929 984
PHYLLIS DEC 210 15 2940 986
SUSAN DEC 500 21 2478 932
TYPHOON AVG 372 19 2652 952
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1963 TYPHOON DATA SUMMARY

FROM WARNINGS
MAX RADIUS MAX RADIUS MAX RADIUS
TYPHOON MONTH 100 KT WND 50 KT WND 30 KT WND

OLIVE APR 40 125 450
POLLY MAY -- 200 350
SHIRLEY  JUN 75 200 300
TRIX JUN . -- 100 250
WENDY JUL 80 200 350
AGNES JUL - 100 250
BESS JUL 30 200 350
CARMEN AUG 40 150 250
DELLA AUG 15 75 250
ELAINE AUG 30 150 250
FAYE SEP 40 125 450
GLORIA SEP 90 250 550
JUDY SEP 100 225 400
KIT ocT 70 250 850
LOLA oCT 70 200 600
MAMIE oCT - 150 500
ORA ocT -- 150 300
PHYLLIS  DEC -- 50 250
SUSAN DEC 60 225 450
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OLIVE
POLLY
SHIRLEY
TRIX

WENDY

AGNES
BESS
CARMEN
DELLA

avajata is

ELAINE

FAYE

GLORIA
JUDY
KIT
LOLA
MAMIE
ORA

PHYLLIS
SUSAN

27

31

13
18
26

09

17
27
07

05

30

05
08
15
23

12
18

ocT
ocT

DEC
DEC

06
06
20
19
ol
18

22
11
17

28

08

14
04
-11
19
18
29

13
28
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TYPHOON DISTRIBUTION BY MONTH

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC  TOT
1952 3 1 3 3 5 3 3 21
1953 1 < 1 1 1 5 2 4 1 1 17
1054 1 1 4 4 2 3 15
1955 1 11 ' 1 5 3 3 2 1 1 19
1956 1 1 | 2 4 5 1 3 1 18
1957 1 1 1 1 1 2 5 3 3 18
1958 1 1 2 5 3 3 3 1 1 20
1959 1 1 5 3 3 2 2 17
1960 1 2 2 8 4 1 1 19
1961 1 2 1 3 3 5 3 1 1 20
1962 | 1. 2 5 7 2 4 3 24
1963 | 1 1 2 3 3 3 4 2 19

AVG. .25 .08 .25 .6 .75 1.1 2.5 4.2 3.2 3.2 1.8 1.1 18.9
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TROPICAL CYCLONES OF 1963

CYCLONE *PERIOD

03." Tropical Depression 03 '~ 25 MAR - 26 MAR
04. Investigation 30 MAR - 03 APR
05. Typhoon OLIVE 27 APR - 06 MAY
07. Investigation 19 MAY - 21 MAY
08. 1Investigation 20 MAY - 21 MAY
09. Typhoon POLLY 31 MAY - 06 JUN
10. Tropical Storm ROSE 08 JUN - 13 JUN
1i. Typhoon SHIRLEY ' 13 JUN - 20 JUN
12. Typhoon TRIX 18 JUN - 19 JUN

26 JUN - 01 JUL
15. Tropical Storm VIRGINIA 04 JuL - 09 JUL
16. Typhoon WENDY ‘09 JUL - 18 JUL
17. Investigation 12 JUL - 13 JUuL
18, 'T‘vnhnnn AGNES 17 Jui. - 22 Jui.
19. Troplcal Depression 19%%* 26 JUL - 29 JUL
20. Typhoon BESS . 27 JUL - 11 AUG
21. Tropical Depression 21 29 JuL - 30 JUL
23. Typhoon CARMEN 07 AUG - 17 AUG
25. Typhoon DELLA 25 AUG - 30 AUG
26. Tropical Depression 26 26 AUG - 27 AUG
27. Typhoon ELAINE 25 AUG - 28 AUG
28. Typhoon FAYE 01 SEP - 08 SEP
29. J._YPLIUULI. GuvRIA 05 SEP - 14 SEP
30. Tropical Storm HESTER 08 SEP - 12 SEP
31. Tropical Depression 31%%% ‘ 16 SEP - 20 SEP
32. Tropical Storm IRMA 17 SEP - 19 SEP
34. Typhoon JUDY 30 SEP - 04 OCT
35. Typhoon KIT 05 oCcT - 11 OCT
36. Typhoon LOLA - 08 OCT - 19 OCT
37. Typhoon MAMIE ‘15 OCT - 18 OCT
38. Tropical Storm NINA 18 OCT - 19 OCT
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TROPICAL CYCLONES OF 1963 (CONT'D)

CYCLONE *PERIOD

39. Typhoon ORA 23 OCT - 29 OCT
40. Investigation 01 DEC - 02 DEC
A1 Merrmln mnmm DITVUTTTCO T ™A 1T TN
L 3 1YPAOOIl roliuld e DO = 10 VLU
42. Tropical Storm RITA 16 DEC - 18 DEC
43, Typhoon SUSAN 18 DEC - 28 DEC

* The period shown covers the period from the date the
cyclone was first assigned a cyclone number until the
final warning was issued

+hhea Aada +he
il uasec L

0n ~

43 C!\— lle
*% JHWC Hawaii
*%% JHWC Hawaii (Cyclone 09 for FWC Alameda)

ing numbers were assigned to major easter-

d not reach the cvclone stage.
cyclilone stage
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DTG
0800002
0806002
0812002
0818002
090000z
0920600Z
091200z
0918002
100000z
1006002
101200z
101800z

DTG
0406002
041200z
0418002
050000z
050600Z
0512002z
0518002
0600002
0606002
0612002
0618002

DTG
081200z
0818002

LAT
18.5N
18.7N
18.8N
19.0N
19.3N
19.6N
19.9N
20.4N
20.9N
21.4N
21.8N
22.4N

LAT
17.2N
17.8N
18.3N
18.9N
19.6N
20.3N
20.9N
21.6N
22.3N
23.0N
23.7N

LAT
13.8N
14 .2N

TROPICAL STORMS 1963
POSITION DATA

TROPICAL STORM ROSE
08 JUN-13 JUN

L.ONG DTG
119.8E 1100002
120.1E 1106002
120.5E 111200z
120.8E 111800z
121.0E 1200002z
121.3E 120600Z
121.7E 1212002
122.1E 1218002
122.6E 1300002
123.4E 1306002
124.1E 131200z
124.7E 1318002

TROPICAL STORM VIRGINIA
04 JUL-09 JUL

LONG DTG
131.8E 070000z
131.9E 070600Z
132.2E 0712002
132.5E 071800%Z
132.8E 080000Z
133.0E _ 0806003z
133.2E 0812002
133.2E 0818002
133.3E 090000%Z
133.2E 0906002
133.1E 091200z

TROPICAL STORM HESTER
08 SEP-12 SEP

LONG DTG
148.4E 0920000z
147 .5E 090600z

' (continued)

66

LAT
22.9N
23.4N
23.5N
23.7N
23.9N
24 .4N
25.0N
26.3N
28.0N
29.9N
32.3N
35.5N

24 .4N

25.1N
25.8N
26.5N
27.1N
27.7N
28.4N
30.2N
32.9N
34.9N
36.5N

'14.5N

14 .9N

LONG
125.3E
126.1E
126.7E
127.3E
127.6E
127.9E
128.7E
129.5E
129.8E

130.9E

132.5E

" 134.5E

LONG

132.9E
132.9E
132.9E
133.0E
133.3E
133.7E
134.4E
136.3E
139.0E
142.8E
146.8E

LONG
146 .5E
145 ,5E



DTG
0912002
0918002
1000002z
100600z

101200z

101800z

DTG
1706002

171929NN
L7 LLUUZ

171800z

1800002
180600z

DTG
180600z
1812002
1818007
1900002

. s,

160600z
1612002
161800z
170000z
1706002

TROPICAL STORM.HESTER (CONT'D)

LAT
15.3N
15.6N
15.8N
15.9N

14 ON
L0 . VLN

l6.1N

LAT
12.5N

T2 ko3 N1
LI e alN

13.7N
14.1N
14.5N

LAT
11.8N
11.6N
11.6N
11.6N

e

13.8N
14.5N
15.1N
15.8N
16.5N

08 SEP-12 SE

LONG DTG
144.5E 110000z
143.5E 110600Z
142.5E 111200z
141.7E 111800z
141.1E 120000Z
140. 6E 120600z

TROPICAL STORM IRMA
17 SEP-19 SEP

LONG DTG
150.7E 181200z
149.5E 181800z
148.3E 190000z
147.0E 190600z
145.6E

TROPICAL STORM NINA
18 oCT-19 QCT

-l VN a - Sl

T M mme

LONG DTG
154.7E 1906002
153.5E 191200z
152.5E 1918002
151.8E

LONG DTG

126.2E 1712002
125.5E 1718002
124.9E 180000z
124 .4E 1806002z
124 .1E 1812002

o
<

LAT
16.2N
16.3N

16_3In

e AN

16.9N

15.1N
21.6N

14.8N
15.0N
15.0N

15.0N

T am
VT WA

11.8N
11.8N
12.0N

- em  rraw

17.5N
18.1N
18.6N
19.1N
19.5N

LONG
139.9E
138.8E

136.7E

134.3E

132.7E
132.8E

LONG
143.9E
142.1E
140.2E

138.3E

T AT
U

NG
151.2E
150.5E
149.8E

LONG
124.2E
124.4E
124.8E
125.3E

126.2E



NN

U O

Ho

N Or- b

QO M

[N e]
N

N

DTG
291800z
300000Z
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TROPICAL DEPRESSIONS 1963

POSITION DATA

TROPICAL DEPRESSION ZERO THREE
25 MAR-26 MAR

e o & VLY

ATENS @ T A

LIV D

AT LONG DTG IAT
‘03.9N 149.3E 2518002 04 .4N
‘04.2N 148.5E 2600002 04.6N

TROPICAL DEPRESSION TWO ONE
29 JUuL~-30 JUL

LAT  LONG DTG LAT
15.0N 111.5E 3006002 15.8N
15.4N 111.1E 3012002 16.3N

TROPICAL DEPRESSION TWO SIX
26 AUG-27 AUG

LAT LONG DTG LAT
11.5N 148.0E 2618007z 11.6N
11 &N 146 7R 2700007 11_.6N

—-— wrme

POSITION DATA FOR TROPICAL DEPRESSION WARNINGS

i

DTG
2600002
2606007
2612002
2618002
270000Z
2706002z

2712007
Ll iraVVa

'JOINT HURRICANE WARNING CENTER, HAWAII

TROPICAL DEPRESSION ONE NINE

- =

LAT
06.0N
06.0N
06.0N
06.0N
06.0N

06.0N
06.0N

VNS e war

26

. AART/

LONG
163.0W
164 .0W
165.3wW
167.3W
168.5W

169.6W
170.6W

(o)}

(0]

JUL-29 JUL

DTG
271800z
280000z
280600z
2812002
281800z

290000z

TAM
pRT Y

06.0N
06.0N
06.0N
06.0N
06.0N

06.0N

LONG

o auw

147.7E

TALZ QT
J.%O.’E

LONG
110.5E
110.0E

LONG
145.5E
144, 2E

ISSUED BY

T NN
AT LT

172.2W
173.3W
174.5W
175.7W
176.7W

177.9W



DTG
160900Z
1615002
1621002
1703002
170900z

1715002
172100%

1803002

TROPICAL DEPRESSION THREE ONE*
l6 SEP-20 SEP

150.7w
152.3w
154.1w
155.7w
157.0w
158.3w
159.6wW

lel.0w

*Cyclone 09 for FWC Alameda

69

DTG
180900z
1815002
182100z
1903002
190900z

191500z
192100z

2003002

LaT
19.8N

15.5N
19.0N
20.0N
20.0N
20.0N
20.0N
19.0N

LONG
l162.2w
163.5W
167.0W
166.0wW
167.3W
169.2w
174 .0w
179.0W



INDIVIDUAL TYPHOONS OF 1963
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A, Statistics
1. Calendar days of tropical warning - 9%

2. calendar days of typhoon intensity - 8%
3. Total distance traveled during tropical warn-
ing period - 2436 mi.

Characteristics as a typhoon

1. Minimum observed SLP - 922mb, 282315%Z

2. Minimum observed 700mb height - 2400m, 282315%
3. Max radius of SFC circulation - 450 mi

4, Max surface winds - 125 kts

II. DEVELOPMENT
A, Initial impetus - Juxtaposition of polar trough with
subsequent fracture and intensification of outdraft at 200mb.

B. Initial surface vortex
1. Embedded vortex at 211200z
2. Surface pressure less than '1007mb

C. Zenith flow at 200mb
1. Relative position surface vortex - SW quadrant
of anticyclone.
2. Wind direction over vortex - ESE

III. FINAL DISPOSITION
A, Became extratropical.

~J
W
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TYPHOON OLIVE
27 APRIL - 06 MAY 1963

LEGEND
H-ti4 6HR BEST TRACK POSITS

A AIRCRAFT OR LAND RADARFIX

* SPEED
%* ¥ INTENSITY

"o ENwETox |,
% s |

- ORONQ
250"

——— TYPHOON OR TROPICAL STORM
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SL

LAND

RADAR AND AIRCRAFT FIXES -~ TYPHOON OLIVE

*Computed

13.5N

8 MI

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX , METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME IAT., IONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

-1 262300Z 09.7N 143.5E VW1l-R-03 - - - - - = - CIRC 34 MI DIA,HVY WALL
CLDS 20 MI WIDE

2 270400Z 09.9N 143.7E VW1l-R-03 60 - - 974 - - - CIRC 30 MI DIA,OPEN S QUAD

3 271130z 10.3N 143.8E VW1-R-03 -~ - - - - - = CIRC 30 MI DIA,WELL DEV
SPIRAL BANDS

4 271600Z 10.6N 143.7E VW1-R-03 -~ - - - - - - CIRC 22 MI DIA CLOSED
WALL CLDS,SPIRAL BANDS ,200 MI

5 2722002 11.1IN 143.6E 54-P-05 70 95 2630 950 950 19/01 CIRC 30 MI DIA,WALL CLDS
ALL QUADS B

6 280050Z 11.0N 143.6E LND/RDR - - - - - - - CIRC 21 MI DIA

7 280340Z 11.1N 143.6E 54-P-05 80 110 2572 940 940 21/06 CIRC 20 MI DIA,WALL CLDS

, ALL QUADS
8 2809352 11.9N 144.0E VW1-R-03 - - - - - = = CIRC 15 MI DIA,OPEN S&W,
, WALL CLD WIDTH 10 MI
281450Z 12.4N 143.9E VW1l-R-01 - - - - - - - OPEN s

10 2816457 12.3N 143.9E LND/RDR - - - - - - - CONCENTRIC CIRCLE

11 281915Z 12.5N 143.9E LND/RDR - - - - e

12 2820302 12.6N 144.0E LND/RDR - - - - - == eee

13 2821457 12.8N 144.1E LND/RDR - - - - -~ == e--

14 2823152 13.0N 144.0E 54-P-02 110 125 2400 932 922 21/15 ELLIP,BLUE SKY VISIBLE THRU

: THIN CI IN EYE ‘
15 2904152 144.1E LND/RDR - - - - - == -



9L

LAND RADAR AND AIRCRAFT FIXES — TYPHOON OLIVE (CONT'D)

*Computed

RECON JTWC
‘ UNIT MAX MAX MIN MIN MIN 700MB %
FIX METHOD SFC 700MB 700MB SLP  SLP T/Td '
"NO/TIME  LAT, LONG. & ACCY WND WND _HGT MBS *MBS (°C) EYE CHARACTERISTICS
116 290636Z 13.7N 144.2E LND/RDR - - - - - - - -
17 290835Z 13.9N 144.3E LND/RDR - - - - - == -
18 291000Z 13.9N 144.5E VWl1l-R-02 - - - - - - - OVAL,18 MI E/W,: 13 MI N/sS
S 3 ' MAIN FEEDER BAND.OVER ‘GUAM
19 291300z 14.3N 144 .7E LND/RDR - - - - N
20 2915452 14.4N 144.8E VW1-R-05 - - - - - - - CIRC 18 MI DIA;OPEN SE,
e _ HEAVY FEEDER BANDS NW
21 291900Z 14.7N 145.1E LND/RDR - - - - - - - -
22 2921582 15.0N 145.0E TIROS = - - - - - - BANDING S & E
23 2922187 15.0N 145.4E 54-P-01 60 90 2661 - 955 14/14 EYE POORLY DEFINED,OPEN S
24 301000Z 16.3N 146.9E VW1-R-03 - - - - - = = CIRC 20 MI DIA,WALL CLDS 6
, MI THICK
25 301600Z 16.8N 146.9E VWL-R-05 - - - - - - - DIFFUSE SPIRAL BAND N, .
: OPEN S SR
26 302146Z 18.0N 147.0E TIROS - - - - -~ .- - OVERCAST,6 DEG DIA, MAJOR
BAND NE
27 3022002 17.6N 148.1E 54-P-20 75 - 2743965 960 20/14 CIRC POORLY DEFINED.
28 010310Z 18.0N 147.9E 54-P-10 65 - 2783 968 968 15/13 CIRC 40 MI DIA
29 010930Z 18.5N 149.1E VW1-R-10 - - - - - - - OVAL 28 MI (NW/SE, 17 MI
- NE/SW)
30 0115402z 19.7N 149.2E VW1-R-10 - - - - - - - ELLIP 68 MI (E/W),44 MI

(N/S) ,HVY WALL CLD N SEMI



LL

LAND RADAR AND AIRCRAFT FIXES - TYPHOON OLIVE (CONT'D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT, IONG, & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

31 012200Z 20.4N 150.0E 54-P-07 50 60 2861 971 976 14/14 OVAL,50 MI (NE/SW),20 MI

- (NW/SE)

32 0203302 21.0N 150.9E 54-P-08 60 80 2835 955 972 17/12 CIRC 30 MI DIA

33 0209302 21.8N 152.0E VW1-R-15 - - - - - - = CIRC 30 MI DIA,OPEN SW,
WALL CLDS 10 MI THICK

34 0213002 22.4N 152.4E VW1-R-10 - - - - - - - CIRC 27 MI DIA,WALL CLDS
10 MI THICK

35 022200Z 23.9N 153.9E 54-P-01 70 75 2853 971 971 19/~ CIRC 20 MI DIA

36 030300Z 24.9N 154.6E 54-P-01 75 110 2832 948 972 18/- ELLIP,40 MI (NE/SW), 30 MI

: ' (NW/SE)

37 0309427 25.5N 156.9E VW1l-R-10 - - - - - - - LGE FEEDER BAND, CENTER
POORLY DEFINED

38 031530Z 26.1N 158.0E VW1-R~-05 ~ - - - - - -~ ELLIP,45 MI NE/SW, 35 MI
NW/SE, OPEN S

39 032200Z 26.1N 159.5E 54-P-10 55 73 2883 9269 982 09/09 OVAL 30 X 20 MI

40 040400Z 26.5N 161.6E 56-P-10 80 - 2908 973 986 09/- EYE NOT WELL DEF & FILLING

41 0409452 27.4N 162.9E VW1-R-10 -~ - - - - ~ — CENTER POORLY DEFINED

42 041530Z 27.9N 164.4E VW1l-R-10 -~ - - - - - - CENTER POORLY DEF,FEEDER

' BAND E-S
43 0421302 29.1N 167.3E VW1-R-15 60 - - - - - - CIRC 50 MI DIA, CENTER

*Computed
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LAND RADAR AND AIRCRAFT FIXES -~ TYPHOON OLIVE (CONT'D) -

RECON JTWC
~ UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME  LAT. LONG. & ACCY WND WND _HGT MBS *MBS (°C) EYE CHARACTERISTICS

44 0504302 29.6N 168.6E 54-P-03 75 60 2957 980 990 11/9 OPEN EXCEPT AC SHIELD

45 051530Z 31.7N 172.6E VW1l-R-10 - - - - - - = CENTER POORLY DEFINED
46 052200Z 33.0N 173.0E 56-P-15 40 70 2917 990 986 =~ - EYE FILLED WITH FRONTAL CLDS
47 060430z 33.7N 174.8E VW1-P-10 50 - - 996 996 - - CENTER OPEN
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I 'APR-05 MAY 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR .48 HOUR ERROR

W a VvV
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DTG LAT. LONG . DEG. DISTANCE DEG. DISTANCE
270000%Z "09.7N 143.5E ————
270600% 10.0N 143.7E = =eme—e— e
271200%Z 10.3N 143.8E = ==mmme—  mmmeem
271800z 10.6N 143.6E  =m—meme—='
2800002 ~11.1N 143.7E 231-87 @ e
2806002 11.4N 143.8E "225-104 20000 ee—m—ee
2812002 11.9N 143.9E 238-92  meeeee
2818002 12.5N 143.9E 253-160 0 0ommmee-
2900002 13.0N 144.0E 257-197 247-279
2906002 13.6N 144.2E 217-115 242-305
2912002 14.1N 144.5E 260-112 250-288
2918002 14.6N 145.0E 282-72 258-447
3000002 15.1N 145.5E ' 272-86 261-528
3006002 15.6N 146.1E 271-86 252-380
3012002 16.4N 146.5E 134-26 260-463
'301800% 17.1N 147.1E 157-30 265-106
010000%Z 17.8N 147.8E 144-25 252~167
010600% 18.4N 148.5E 171-34 255-210
0112002 19.2N 148.9E 064-252 161-70
011800Z2 20.0N 149.5E 105-129 208-120
0200002 20.7N 150.3E 135-41 108-96
0206002 21.2N 151.3E 258-365 019-114
021200% 22.3N 152.3E 180-62 054-724
021800% 23.3N 153.3E 131-71 101-220
030000z 24.4N 154.2E 064-75 = —eee——
0306002 25.3N 155.3E 083-51 276-340
0312002 25.9N 156.9E 087-182 154-125
031800z 26.1N 158.7E 101-44 154-161
0400002 26.2N 160.5E 001-223 057-283
0406002 26.8N 162.1E 1-1-255-5 K- T —
0412002 27.6N 163.6E 356-214 = 0————e—-
0418002 28.2N 165.4E 024-~155 019-19
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POSITION AND FORECAST VERIFICATION DATA (CONT 'D)

STORM POSITION

24 HOUR ERROR

48 HOUR ERROR

DTG IAT. LONG. DEG. DISTANCE DEG. DISTANCE
050000% 29.2N 167.1E 244-59 035-451
0506002 29.7N 169.1E 255-23 041-510
0512002 30.8N 171.1E 210-81 044-645
0518002 31.9N 173.0E 211-117 062-348

AVERAGE 24 HOUR ERROR 112.2 MI

'AVERAGE 48 HOUR ERROR 296.

0

MI

80



TYPHOON OLIVE
27 APRIL - 06 MAY 1963
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TYPHOON POLLY - 310600Z MAY to 060000Z JUNE

I. DATA g
A, Statistics
l.. Calendar days of tropical warning - 6

2. Calendar days of typhoon intensity - 34
" 3. Total distance traveled during tropical warnin

period ~ 1950 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP - 980mb, 0303302
2. Minimum observed 700mb height - 2896m, 030330%Z
3. Max radius of SFC circulation - 450 mi
4, Max surface winds - 70 kts

11, DEVELOPMENT
A, Inltlal 1mpetus - Fracture of MPT with subsequent

B. Initial surface wvortex
1. Junction vortex at 2812002
2. Ssurface pressure less than 1006mb

C. Zenith flow at 200mb

1 'Dn'l:i-l!n: nagitinn o1

1rfare uvnrtavy - QR miadrant
-~ AV %r A Cld V N y P e o e WAL I-'\-I-L e Gl Y N V Wl W rd o Bl \1““\“- SAAA
of anticyclone centered W of Formosa.
2. Wind direction over vortex - NNE

III. FINAL DISPOSITION
A. Became extratropical

82
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON POLLY

*Computed

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

1 3212140Z 17.3N 131.3E 54-P-05 30 38 3055 994 1000 - - ELLIP 50 MI E-W, 30 MI N-§
OPEN S

2 010330Z 17.9N 131.8E 54-P-03 40 48 3037 998 997 -~ - ELLIP 70 MI E-W,50 MI N-S,
WALL CLD WNW-~ENE o

3 011000Z 19.0N 132.2E VW1-P-05 40 - 2979 985 990 - - ELLIP 120 MI N-S,70 MI E-W

4 0116002 19.9N 133.0E VW1l-P-10 - - - - - - - ELLIP 100 MI NE-SW,50 MI Nw-
SE,GEOG CNTR 230° 25 MI FROM
PRESSURE CNTR

5 0122002 20.1N 132.5E 54-P-04 45 50 2960 982 988 13/09 CIRC 60 MI DIA,GEOG CNTR SAME
AS PRESSURE CNTR

6 020300Z 20.8N 132.5E 54-P-05 65 65 2954 984 987 13/11 ELLIP 90 MI N-S,60 MI E-W,

: WALL CILD S & W

7 020918Z 20.7N 133.4E VW1-R-20 - - - - - - - CNTR WEAK & DIFFUSE

8 022150Z 22,.8N 133.5E 54-P-08 60 68 2929 974 984 14/13 WALL CLD S & SE

9 030330z 23.6N 133.6E 54-P-03 55 55 2896 - 980 14/12 CNTR WEAK & SLOPING N,NO WALL

' CLD

10 031530Z 25.3N 134.7E VW1-R-02 - - - - - - = CIRC 55 MI DIA,OPEN N-E

11 0322052 27.3N 135.2E 56~P-02 50 30 2957 989 987 15/11 NO DISTINCT CNTR

12 040345Z 28.1N 136.6E 56-P-10 50 40 2929 980 984 13/12 NO DEF CNTR, SPIRALS SE QUAD

13 040930Z 29.4N 138.0E VW1-R-10 40 - - 978 - - - CIRC 6 MI DIA,OPEN N
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LAND RADAR AND AIRCRAPT FIXES - TYPHOON POLLY (CONT'D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT, IONG., & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
14 050008Z 34.3N 141.5E 56-P-04 50 50 - - - 13/11 CIRC 150 MI DIA,OPEN W
15 050401z 35.3N 142.9E 56-P-04 75 - 2941 975 986 13/12 CIRC 60 MI DIA,OPEN W

16 0521547 38.6N 152.2E 56-P-05 50 30 2957 987 988 13/04 NO DISTINCT CNTR,NO WALL CLD

*Computed



TYPHOON POLLY 31 MAY-06 JUN 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

AVERAGE 24 HOUR ERROR 146 MI

AVERAGE 48 HOUR ERROR 221 MI

86

DTG LAT.  LONG. DEG. DISTANCE DEG. DISTANCE
310600Z 15.78 130.8E  ——e——= oo __ '
3112002 16.4N 130.9E =—=e—=
311800z 16.9N 131.2E ==——e= e
0100002 17.58 131,58 =meme——= e
0106002 18.3N 131.9E =mmme= el
011200% 19.1N 132.2E mmmmemmmme
0118002 19.6N 132.4E  ——mmee oo
0200002 20.4N 132.5E 248-103 = ——e—mme
020600%Z 21.3N 132.6E 177-42 emeee-
0212002 21.9N 133.1E 055-51  —me——-
021800Z 22.4N 133.4E 046-116 =~ = mmm———
0300002 23.1N 133.6E 073-56  mm————
030600Z 24.0N 133.8E 014-74 108-55
031200% 24.7N 134.3E 008-75 052-155
031800% 25.8N 134.9E ' 013-68 053-188
040000% 27.3N 135.9E 235-56 086-82
0406002 28.6N 137.1E 227-131 042-60
0412002 30.0N 138.6E 225-208 198-25
041800Z 31.78 140.0E 219-186 171-73
050000% 33.8N 141.4E .135-180 202-225
050600% 35.9N 143.6E - 155-253 208-357
051200% 37.4N 146.7E 162-308 216-492
051800% 38.3N 150.0E 163-290 220-583
0600002 38.7N 153.6E 185-286 169-362
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TYPHOON SHIRLEY - 130600Z to 201800Z JUNE

I. DaTA
A. Statistics
1. Calendar days of tropical arping -7 3/4
2. Calendar days of typhoon intensity - 6%
3. Total distance traveled during tropical warn-

ing period - 2148 mi

B. Characteristics as a typhoon
1. Minimum observed SLP - 935mb, 1522127
2. Minimum observed 700mb height - 2493m, 152212%
3. Max radius of SFC circulation - 300 mi
4. Max surface winds - 140 kts

II. DEVELOPMENT

A, Initial impetus - Fracture of MPT and divergent flow
from Asian anticyclone at 200mb.

B. _Initial surface vortex
1. Junction vortex at 0918002
2. Surface pressure less than 1010mb

cC. Zenith flow at 200mb
1. Relative position surface vortex - SE quadrant
of Asian anticyclone

2. Wwind direction over vortex - NNE

III. FINAL DISPOSITION
A. Became extratropical
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON SHIRLEY

*Computed

: RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT, 1LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

1 130400Z 13.5N 131.9E VW1-P-05 60 - - - - = = CIRC 20 MI DIA,WELL DEV SPIRAL

: BNDS ALL QUADS

2 1306002 13.6N 131.7E VW1-R-10 - - - - - - - CIRC 25 MI DIA,WALL CLD 8 MI
THICK,MAX TOPS 40,000 FT

3 132210Z 14.0N 131.6E 54-P-06 - 80 2762 965 962 18/11 CIRC 18 MI DIA,CLSD WALL CLD
3 MI THICK,GEOG CNTR 170° 5
MI FROM PRESSURE CNTR

4 140413Z 14.3N 131.9E 54-P-03 85 80 2664 958 952 18/08 CIRC 28 MI DIA,CLSD WALL CLD
5 MI THICK,GEOG CNTR 270° 8
MI FROM PRESSURE CNTR

5 141030Z 14.8N 131.7E VW1l-R-05 -~ - - - -~ = -« CIRC 29 MI DIA,CLSD WALL CLD

: 8 MI THICK

6 141600Z 14.7N 131.7E VW1l-R-05 = - - - - = = CIRC 30 MI DIA CLOSED

7 1421302 15.1N 131.8E 54-P-06 -~ - 2600 944 946 16/16 CIRC 30 MI DIA,CLSD, SLOPING
NW, GEOG CNTR 290° 8 MI FROM
PRESSURE CNTR

8 150335Z 15.5N 131.5E 54-P-04 130 -~ 2590 - 944 16/11 CIRC 25 MI DIA,CLSD,GEOG CNTR
270° 3 MI FROM PRESSURE CNTR

9 151000Z 15.8N 130.9E VW1-R-10 =~ - - - - - = CIRC 23 MI DIA,CLSD,WEAK W QUD

10 151600Z 16.6N 130.6E VW1-R-05 - - - - ~ = = CIRC 24 MI DIA,LGE BRK IN WALL
CLD W QUAD

ii 1522127 17.3N 130.1E 54-P-05 80 125 2493 - 935 16/14 CIRC 20 MI DIA,CLSD,WEAK SE
QUAD
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON SHIRLEY (CONT'D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT, ILONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
12 160350Z 17.7N 129.7E 54-P-03 100 120 2499 - 935 17/12 CIRC 30 MI DIA, CLOSED
13 161000Z 18.7N 128.9E VW1l-R-08 -~ - - - - =~ - ELLIP 23 MI E-W,18 MI N-§
HVY SPIRAL BNDS
14 161540Z 18,9N 128.3E VW1l-R-08 -~ - - - - - - CONCENTRIC,INNER EYE ELLIP 24
MI NE-SW,15 MI NW-SE,OUTER EYE
_ CIRC 56 MI DIA,WALL 12 MI THIK
15 1622107z 20.3N 127.7E 54-P-03 85 90 2615 955 945 21/18 ELLIP 20 MI E-W,15 MI N-S,
OPEN W&aN,EYE NOT WELL DEF
16 1703302 21.2N 127.4E 54-P-03 85 118 2627 960 948 19/15 CIRC 35 MI DIA,WALL CLD SE
QUAD, GEOG CNTR 3600 10 MI
_ FROM PRESSURE CNTR
17 170945%Z 22.4N 127.0E VW1-R-10 -~ - - - - =~ = CIRC 27 MI DIA,OPEN W SEMI
18 1713402 22.9N 126.2E LND/RDR - - - - - == =—-
19 171600Z 23.4N 126.1E VW1~-R-02 - - - - - - = CIRC 30 MI DIA,OPEN W SEMI
20 171921%Z 23.6N 125.9E LND/RDR - - - - - == -
21 172225Z 24.5N 125.5E 54-P-01 - 100 2743 962 962 15/14 CIRC 30 MI DIA,OPEN S
22 180330Z 25.6N 125.2E LND/RDR - - - - - == e--
23 180630Z 25.8N 125.1E LND/RDR - - - - - == e—-
24 180945% 26.6N 124.6E VW1-R-03 - - - - - - - CIRC 90 MI DIA,OPEN W SEMI,
WALL CLD 15-30 MI THICK
25 1815302 27.0N 124,.4E VW1-R-02 - - - - - - - CIRC 68 MI DIA,OPEN SW QUAD,
WALL CLD 25 MI THICK

*Computed
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON SHIRLEY (CONT'D)

RECON JTWC
UNIT ~ MAX MAX MIN MIN
METHOD SFC 700MB 700MB SLP

LAT, LONG., & ACCY WND_WND

MIN 700MB
SLP T/Td

EYE CHARACTERISTICS

*Computed

28.8N 123.6E 315-U~U 75

TYYT

T _n_1nNn
WLTINT LY

<

32.6N 125.5E

39.7N 133.2E VW1-R-10 45

HGT MBS *MBS (°C)

EYE NOT DISCERNIBLE

CNTR POORLY DEF,FEEDER BND
MOSTLY STRATIFIED



TYPHOON SHIRLEY 13 JUN-20 JUN 1963
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR HCUR ERROR
DTG LAT. LONG. EG. DISTAN . DISTANCE

1306002 13.7N 131.6E = = e—me;emee

131200z 13.88 131.6B s==eee e

1318002 13.9N 131l.6E @ | = ..

1400002 14.IN 131.6E = =  ==—meeac  dcm—ea

1406002 14.3N 131.6E 300-195 0 e

1412002 14.5N 131.6E 298-244 == eeeeea

1418002 14.8N 131.7E 296-286 9= —me—ea

150000z 15.2N 131.6E 253-83 00 eemeea

1506002 15.7N 131.4E 255-62 293~-351
1512002z l6.3N 130.9E 053-60 295-360
151800z 16.8N 130.4E 125-92 295-348
1600002z 17.6N 129.9E 132-140 230-125
1606002 18.3N 129.3E 1ll6-145 209-95

1612002 18.9N 128.6E 105-180 103-179
1618002 19.7N 128.0E 093-138 112-214
170000%Z .20.7N 127.5E 272=10 124-275
1706002 21.8N 127.3E 190-41 121-290
1712002 22.8N 126.7E 252-24 113-295
1718002 23.8N 125.8E 156-35 111-259
180000Z 24.8N 125.5E 158-50 151-111
1806007 . 25.9N 125.0E 064-46 134-169
181200% 26.9N 124.4E 088-47 055-~152
1818002 28.1N 124.0E 084-153 075-176
1900002 29.4N 123.9E 085~205 094-180
1906007 30.6N 124.3E 087-230 097-210
1912002 31.98 125.1E 079-173 092-265
191800z 33.9N 126.5E 202-203 098-303
2000002Z 36.1N 128.9E 204~234 110-299
200600z 38.3N 131.5E 209-330 131-303
201200z 40.5N 134.4E 225-513 158-262
2019nN07 42.6N 138.1E 29E_26N 211_47"

VILOVVL

dll o

0
w

ol d ™ SV
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TYPHOON SHIRLEY 13 JUN-20 JUN 1963
POSITION AND FORECAST VERIFICATION DATA (CONT'D)

AVERAGE 24 HOUR ERROR 158 MI
AVERAGE 48 HOUR ERROR 248 MI

94
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TYPHOON TRIX - 181200Z to 190600Z JUNE and
2606002 JUNE to 0106002 JULY

I. DATA
A, Statistics
1. Calendar days of tropical warning - 6%
2. Calendar days of typhoon intensity - 2
3. Total distance traveled during tropical warn-
'ing period - 1146 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP - 980mb, 271022% ,
2. Minimum observed 700mb height - 2890m, 271022%
3. Max radius of SFC circulation - 250 mi
4 Max surface winds - 70 kts

II. DEVELOPMENT
A, Initial impetus - Outdraft at 200mb developed to W
of surface vortex increasing divergent flow.

B. Initial surface vortex
1. ‘Junction vortex at 111800%Z
2. Surface pressure less than 1009mb

C. Zenith flow at 200mb
1. Relative position surface vortex - SE quadrant
of anticyclone. 7
2. Wind direction over vortex - NE

I1II. FINAL DISPOSITION
A, Dissipated over land.

IV. REMARKS - Tropical Depression warnings issued 181200Z to

1906007, then weakened to tropical low with regeneration
occuring at 2606002 June.

96
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86

LAND RADAR AND AIRCRAFT FIXES -~ TYPHOON TRIX

*Computed

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

1 260300Z 13.2N 126.7E VW1-P-03 40 - 3052 997 997 15/9 CIRC 40 MI DIA,WELL DEV
SPIRAL BNDS ALL QUADS

2 261700Z 14.3N 124,.8E VW1-P-05 -~ - - - - - - BRKN E SEMI,OPEN W SEMI

3 262120Z 14.5N 124.3E 54-P-01 - 55 2969 988 988 16/10 ~--

4 271022Z 15.6N 123.2E VW1l-P-05 60 - 2890 - 980 13/11 CIRC 31 MI DIA,WALL CLD FORM-

: ING ALL QUADS,GEOG CNTR 330°

7 MI FROM PRESSURE CNTR

5 2803582 18.0N 121.0E TIROS - - - - - == me-

6 281550Z 17.8N 119.6E VW1-P-05 - - - 3040 -~ 996 13/07 ELLIP 90 MI NW-SE,52 MI NE-SW
BRKN WALL CLD S QUAD

7 290400Z 19.3N 118.5E 54-P-0 50 60 3060 996 998 13/07 CIRC 50 MI DIA,WALL CLD NW

'8 290900Z 19.5N 118.0E 54-P-02 50 55 3045 992 998 12/09 ELLIP 50 MI E-W, 30 MI N-S,
WALL CLD N THRU E

9 291554Z 19.7N 117.5E VW1-R-05 - - - - - - - ELLIP 53 MI N-S,38 MI E-W,
NO WALL CLD

10 292220Z 20.3N 117.1E VW1-P-05 60 - 2985 - 991 13/08 NO WALL CLD

11 300000z 21.7N 117.7E LND/RDR - - - - - - - WEAK CNTR

12 300444z 21.5N 116.7E VW1-P-10 - - - 981 - - -

CIRC 15 MI DIA,NO WALL CLD



TYPHOON TRIX 18 JUN-Ol JUL 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT. . LONG, DEG. DISTANCE __ DEG. DISTANCE
1812002 10.2N 148.0E  ~mmmmm e
1818002 10.5N 147.0E  ==m=== ;e
190000% 10.8N 146.1E =mmmm=  mmemee
1906002 10.9N 145.0E ====== mm————
2606002 13.58 126.2E  ——=—==  eceeee
2612002 13.9N 125.4E  ==mmm=  eme—e-
2618002 14.3N 124.6E —~—=—==  —feoe-
2700002 14.7N 124.1E ~me=== e
2706002 15.2N 123.6E. 200-32 | —=e——ee
2712002 15,7 123.1E 218-47  mmeee-
2718002 16.5N 122.5E 244-89  =mm—e-
2800002 17.38 121.8E 222-90 = em———-
2806002 17.8N 120.6E 213-82 184-92
2812002 17.8N 119.9E 163-34 220-52
2818002 18.1N 119.2E 056-93 252-36
2900002 18.9N 118.8E 047-78 273-73
2906007 19.4N 118.3E 038-113 288-73
291200z 19.6N 117.7E 359-204 311-48
2918002 19.9N 117.3E 000-204 028-183
3000002 20.38 116.9E 008-169 025-223
3006002 21.1N 116,5E 018-143 038-310
3012002 21.9N 116.3E 028-136 030-463
3018002 22.8N 116.3E 020-76 034-420
0100002 23.78 116.4E 170-58 038-335
0106002 24.6N 116.5E 158-40 045-267

AVERAGE 24 HOUR ERROR 99 MI
AVERAGE 48 HOUR ERROR 198 MI

a9
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TYPHOON WENDY - 091800Z to 180600Z JULY

I. DATA
A,

Statistics v _

1. Calendar days of tropical warning - 9%

2. Calendar days of typhoon intensity - 6%

3. Total distance traveled during tropical warn-

ing period -~ 2100 mi.

B.

Characteristics as a typhoon

1. Minimum observed SLP - 928mb, 130300%

2, Minimum observed 700mb height - 2441m, 130300%
3. Max radius of SFC circulation - 350 mi

4, Max surface winds - 135 kts

II. DEVELOPMENT

A,

Initial impetus - Moderate inflow at surface from

outdraft centered SW of initial vortex and strong divergent
flow at 200mb. ’

B.

C.

Initial surface vortex
1. Junction vortex at 0818002
2. Surface pressure less than 1010mb

Zenith flow at 200mb
1. Relative position surface vortex -~ SE quadrant

of huge anticyclone.

2. Wind direction over vortex - NE

III. FINAL DISPOSITION.

A,

Dissipated over land.

101
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€01

LAND RADAR AND AIRCRAFT FIXES - TYPHOON WENDY

*Computed

CIRC 40 MI DIA,LIGHTNING IN EYE

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT, ILONG. & ACCY WND WND HGT MBs *MBs (°c) EYE CHARACTERISTICS
1 092230Z 13.6N 146.6E 54-P-0 55 52 3121 1005 1003 18/13 ELLIP 25 MI E-W,9 MI N-§,
. OPEN N, GEOG CENT 260°,
9 MI FROM PRESSURE CENT
2 100400Z 12.9N 146.3E 54-P-02 50 50 3036 995 994 17/13 ELLIP 40 MI NW-SE, 20 MI NE-
’ o SW,OPEN W&N QUADS
3 1009302 12.5N 146.1E VW1-R-03 - - - - - ~— = CIRC 30 MI DIA,OPEN W QUAD
4 102230z 11.8N 145.1E 54-P-01 90 - 2792 964 968 15/12 ELLIP 15 MI N-S,10 MI E-W, CLSD
5 110400Z 12.0N 144.5E 54-P-02 80 105 2630 942 948 18/09 CIRC 10 MI DIA ,
6 111555Z 13.4N 143.4E VW1-R-05 - - - - - = = CIRC 12 MI DIA,CLSD, WALL CLD
A _ , 4 MI THICK
7 112230Z 14.1N 141.9E 56-P-05 100 85 2790 946 965 18/12
8 120345Z 14.7N 141.0E 54-P-03 125 90 2658 954 949 21/18 CIRC 25 MI DIA,WEAK SE,GEOG
& PRESSURE CNTR SAME ,
9 121000Z 15.7N 140.2E VW1-R-10 - - - - - - - ELLIP 19 MI NE-SW, 14 MI NW-SE
CLOSED
10 1213522 16.3N 139,.2E USAF-R-U - - - - - = = CIRC 40 MI DIA
11 121600Z 16.4N 139.0E VW1-R-05 - - - - - = - CIRC 28 MI DIA,CLSD WALL CLD
5 MI THICK
12 122200z 17.0N 137.8E 56-P-05 135 20 2520 930 938 17/11 CIRC 30 MI DIA,CLSD
13 130300Z 17.6N 136.8E 56-P-05 135 110 2441 925 928 17/13

CIRC 35 MI DIA,CLSD, GEOG CNTR
5 MI N OF PRESSURE CNTR



v01

FIX
NO/TIME

LAND RADAR AND AIRCRAFT FIXES - TYPHOON WENDY (CONT ‘D)

14 1310322 18.2N

15

16
17
18

19

20

21

22

23

131530z

1321412
1404002
1409302

141559z

1422002
1504002
1509152

1516002

*Computed

19.0N

19.3N
19.2N
20.1N

20.3N

20.3N

20.9N

21.4N

22.2N

LAT., LONG.

135.2E

133.5E

132.4E
131.38B
129.6E

127.8E

126.8E
125.7E
124.8E

123.8E

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

METHOD SFC 700MB 700MB SLP SLP T/Td

& ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

VW1-R-10 -~ - - - - - — CIRC 25 MI DIA,CLSD WALL CLD
9 MI THICK,MAX CLD TOPS 100
MI FROM CNTR EXCEPT 50 MI
NE QUAD

VW1-R-05 - - - - - = - CIRC 23 MI DIA,CLSD WALL CLD
4-6 MI THICK,CLD TOPS ABOVE
50,000 FT

56~P-05 120 110 2493 927 935 16/11 CIRC 35 MI DIA, CLOSED

54-E-U 80 100 - - - = - 100 KT WND BND 100 MI E SEMI

VW1-R-03 -~ - - - - = = CIRC .20 MI DIA,CLSD WALL CLD
9 MI THICK SW SEMI & 2-4 MI

‘ THICK NE SEMI

VW1-R-03 - - - - - - — CONCENTRIC,INNER EYE ELLIP 14
MI N-S,17 MI E-W,CLSD WALL CLD
3 MI THICK,OUTER EYE CIRC 95
MI DIA

56-P-04 65 110 2485 930 933 18/14 CIRC 15 MI DIA,CLSD

54-p-03 120 95 2454 928 928 18/18 CIRC 10 MI DIA CLSD,GEOG &
PRESSURE CNTR SAME

VW1l-R-03 ~ - - - - = - WALL CLD 7 MI THICK S SEMI,
OPEN N

VW1l-R-03 ~ - - - - « - ELLIP 20 MI N-S,14 MI E-W,

CLSD WALL CLD 4 MI THICK



SOT

LAND RADAR AND AIRCRAFT FIXES - TYPHOON WENDY (CONT 'D)

UNIT
FIX METHOD
NO/TIME LAT, LONG. & ACCY

RECON JTWC

MAX MAX MIN MIN
SFC 700MB 700MB SLP

MIN 700MB
SLP T/7Td

WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

24 152000Z 22.8N 122.9E LND/RDR
25 1522002 23.2N 122.6E 56-P-05

*Computed

75 80 2648 943

950 17/15 CIRC 10 MI DIA,CLSD WALL CLD
WEAK ALL QUADS



TYPHOON WENDY 09 JUL-18 JUL 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG 1AT.  LOKNG. DEG. DISTANCE __ DEG. DISTANCE
091800Z 13.9N 146.9E @  —m;me=  —omeee
1000002 13.4K 146.6E = =mm=m= e
1006002 12.8F 146.2E mm==e= e
1012002 12.3N 145,9E = mmme—= e
1018002 11.98 145.5E 2 =—mm=== e
110000% 11.8N 145.0E 320-175 = = o—ee——-
110600Z 12.1N 144.3E 323-115 =~ emmeee
1112002 12.8N 143.6E 31169 = emeee-
111800% 13.6N 142.6E 090-6 @ mme———
1200002 14.3N 141.6E 125-105 282-148
1206002 15.1N 140.7E 132-105 252-93
1212002 15.9N 139.8E 152-92 255-89
121800% 16.6N 138.6E 292-38 270-76
1300002 17.2N 137.5E 122-40 237~213
1306002 17.8N 136.3E 081-25 134-175
1312002 18.4N 134.9E 090-55 106~39
1318002 19.1N 133.4E 067-77 360-165
1400002 19.5N 131.8E 065-150 092-172
1406002 19.9N 130.3E - 047-166 070-208
141200% 20.1N 129.1E 052-203 072-270
1418002 20.1N 127.8E 044-260 062-365
1500002 20.5N 126.5E 023-188 057-450
150600% 21.1N 125.4E 029~224 045-457
1512002 21.6N 124.4E 345-117 056-402
1518002 22.5N 123.4E 015-73 049-453
160000Z 23.5§ 122.2E 226-111 040-356
1606002 24.48 121.4E 209-129 052-353
1612002 25.0N 121.0E 206~90 330-160
161800% 25.8N 120.3E 203-64 330-113

106 -



TYPHOON WENDY 09.JUL-18 JUL 1963

POSITION AND FORECAST VERIFICATION DATA (CONT'D)

STORM POSITION

24 HOUR ERROR
DEG. DISTANCE

AVERAGE 24 HOUR ERROR 109 MI

__DTG LAT. LONG.

170000Z 26.5N 119.5E
1706002 27.2N 118.8E
1712002 27.78 118.0E
-171800Z 28.1N 117.1E
1800002 28.3N 116.5E
1806002 28.4N 116.5E
1812002 28.5N 116.5E
1818002 28.5N 116.5E

AVERAGE 48 HOUR ERROR 210 MI

107

323-50
360-82
034-82
037-174

48 HOUR ERROR
DEG. DISTANCE
250~-103
211-105
200-60
170-13
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TYPHOON AGNES - 1712002 to 221800Z JULY

I. DATA
A, Statistics
1. Calendar days of tropical warning - 5%
‘2. Calendar days of typhoon intensity - 3
3. Total distance traveled during tropical warn-
ing period - 1554 mi.

B. Characteristics as a typhoon

. Minimum observed SLP - 992mb, 210300%

. Minimum observed 700mb height -~ 2970m, 210300%2
. Max radius of SFC circulation - 250 mi

. Max surface winds - 85 kts

W

II. DEVEILOPMENT
A, Initial impetus - Fracture of MPT with subsequent
strong outflow from anticyclone at 200mb.

B. Initial surface vortex
1. Junction vortex at 1512002
2. Surface pressure less than 1009mb

c. Zenith flow at 200mb
1. Relative position surface vortex -
S qguadrant of anticyclone.
2. Wind direction over vortex - E

ITI. FINAL DISPOSITION
A, Dissipated over land.

109
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TTT

LAND RADAR AND AIRCRAFT FIXES - TYPHOON AGNES

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td _
NO/TIME LAT, LONG, & ACCY ' WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 172320Z 14.2N 133.1E 54-P-03 25 28 - 999 - - - CIRC 15 MI DIA,NO WALL CLD
2 180400z 14.5N 132.0E 54-P-06 40 39 3072 996 1003 09/09 WND CNTR LESS THAN 5. MI DIA,
: . NO WALL CLD
3 182213Z 16.4N 128.2E 56-P-05 65 50 - 994 -~ 11/10 WALL CLD SSW-WNW
4 1903072 17.1N 127.0B 56-P- - - - - 988 - 10/08 RAIN IN EYE,MULT 700MB CNTRS
5 190945Z 17.5N 125.8E VW1-P-03 =~ - 3046 - 996 15/06 CIRC 20 MI DIA,NO WALL CLD
6 191600Z 17.6N 125.0E VWl-R-05 - - - - - - - ELLIP 24 MI E-W,20 MI N-S,WEAK
7 192200z 17.8N 123.7E 54-P-03 85 50 = 3060 1002 997 15/05 CIRC 20 MI DIA,OPEN NE SEMI
8 2008092 17.3N 122.3E USAF-R- - - - - - - .- -
9 200950Z 18.1N 121,.9E VW1-R-05 65 - - - - = - CIRC 25 MI DIA,POORLY DEF
10 2015302 - 120.5B VWl - - - - - - - - = e=-
11 2022002 18.9N 118.9E 56-R-10 50 60 2997 992 994 10/10 CNTR FILLED WITH CLDS,NO WALL
CLD :
12 210300Z 19.5N 117.1E 56-P-25 60 50 2970 987 992 10/10 CNTR FILLED WITH CLDS,NO WALL
CLD
13 210930z 19.9N 116.1E VW1-pP-05 70 - - 988 - = - CIRC 30 MI DIA,WALL CLD S SEMI
14 211600Z 20.2N VW1-R-02 - - - - - - -

*Computed

114.0E

CIRC 40 MI DIA,WALL CLD S & W
8 MI THICK



TYPHOON AGNES 17 JUL-22 JUL 1963
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR

48 HOUR ERROR

DTG __LAT.  1ONG. DEG. DISTANCE DEG. DISTANCE
1712002 13.1N 135.1E @ —ome—— oo
171800% 13.6N 134.1B emmeee e
1800002 14.2N 133.0B wm=eee e
180600% 14.6N 131.6E = ==mm—e=  ceceee
1812002 15.0N 130.3E ——=m== e
1818002 15.7N 129.0E ——— me—e—-
1900002 16.6N 127.9E = —=meeee  me————
1906002 17.2N 126.7E Y 2 e —
1912002 17.5N 125.5E 121-60 ————
191800z 17.7N 124.4E 106-72 = ee—ee-
2000002 17.8N 123.3E 344-123 00 o—eeee-
2006002 18.0N 122.3E 340-194 079-102
2012002 18.4N 121.2E 352-181 073-104
201800% 18.8N 120.0E 035-103 071-134
2100002 19.0N 118.4E 015-135 005-294
2106002 19.6N 117.0E 020-186 007-395
211200% 20.0N 115.5E 078-174 018-385
211800% 20.2N 114.1E 076-134 036-373
2200002 20.5N 112.9E 050-122 024-393
220600Z 21.0N 111.8E 019-168 027-440
2212002 21.4N 110.9E 009-156 055-363
2218002 21.5N 110.0E 285-160 039-191

AVERAGE 24 HOUR ERROR 136 MI
AVERAGE 48 HOUR ERROR 289 MI

112
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TYPHOON BESS - 270600Z JULY to 110600Z AUG

I. DATA
A, Statistics
1. Calendar days of tropical warning - 15k
2. Calendar days of typhoon intensity - 6%
3. Total distance traveled during tropical warn-
‘ing period - 2244 mi. ‘

B. Characteristics as a typhoon
1. Minimum observed SLP - 930mb, 040430%
2. Minimum observed 700mb height - 2475m, 0404302
3. Max radius of SFC circulation - 350 mi
4, Max surface winds - 130 kts

II. DEVELOPMENT
A, Initial impetus - Development of outdraft at 200mb
over surface vortex.

B. Initial surface vortex
1. Junction wrtex at 2406002
2. Surface pressure less than 1006mb

C. Zenith flow at 200mb
1. Relative position surface vortex - SE quadrant
of anticyclone. _
2. Wind direction over vortex - NE

IIX. Final Disposition
A. Extratropical

IV. ~ REMARKS - An all-time record was established on this storm
for most warnings issued.

114
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SPEED H /
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301800z - 310000z 7 KTS /
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LTT

LAND RADAR AND AIRCRAFT FIXES - TYPHOON BESS

*Computed

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td .

NO/TIME LAT. IONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

1 292210Z 16.8N 142.8E VW1-P-05 25 - 3120 1001 1005 15/- CIRC 60 MI DIA,OPEN N SEMI

2 300420Z 18.0N 143.5E VW1-P-10 25 - - 999 -~ -~ - WEAK RDR PIC OF CNTR

3 300955Z 18.4N 143.7E VW1-P-05 15 - 3094 - 1003 14/- OVAL 68 MI NE/SW,46 MI NW/SE,
SEVERAL WEAK FEEDER BNDS

4 3019002 19.3N 144.0E VW1-R-20 - - 3121 - - - - CNTR HOURGLASS SHAPE & WEAK,

_ ' 200 MI N/S,110 MI E/W
5 302200Z 19.6N 143.2E 54-P-04 30 - 3134 1004 1007 12/09 CIRC 50 MI DIA, VERY DISORG.
6 3100402 19.3N 143.0E 54-P-04 30 30 3143 1008 1008 13/08 CIRC 40 MI DIA,ILL DEF,
. GBOG & PRESSURE CNTR SAME

7 310411Z 19.3N 142.2E 54-P-05 30 30 3149 1007 1008 13/07 €IRC 40 MI DIA,WALL CLDS S QD

8 3109002 19.3N 142.0E VW1-P-05 30 - - 999 - - - CNTR NOT DISCERNIBLE

9 312200z 18.7N 141.6B 54~-P-03 25 - - 1002 - - - CIRC 30 MI DIA, DISORGANIZED

10 0104102 18.8N 141.4E 54-P-03 45 30 3039 1010 997 13/13 CIRC 10 MI DIA,OPEN W & SW

11 0109452 19.3N 140.5E VW1-P-03 40 - - ..998 - - - CIRC 13 MI DIA,WALL CLDS NE-
SW,4 MI THICK

12 020345Z 17.6N 139.3E 54-P-04 35 40 3042 998 998 11/11 CIRC 30 MI DIA,WEAK WALL CLDS
NW-E-SW

13 0209302 17.6N 138.98 VW1-P-02 45 - - 986 -~ - - ELLIP 33 MI E/W,39 MI N/S,

. OPEN E
14 022200z 18.2N 138.5E 54-P-03 40 40 2969 992 988 17/13 CIRC 40 MI DIA, CLOSED



8T1

LAND RADAR AND AIRCRAFT FIXES — TYPHOON BESS (CONT ‘D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SPC 700MB 700MB SLP SLP T/Td

NO/TIME LAT, IONG, & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

15 030320Z 18.5N 137.7E VW1-P-05 65 - 3000 975 - 14/09 CIRC 25 MI DIA,OPEN NE QUAD,
WALL CLDS 5 MI THICK

16 031000Z 18.5N 137.7E VW1-R-03 - - - - - = = CIRC 25 MI DIA,CLSD WALL

4 CLDS 8 MI THICK

17 031600Z 18.6N 137.0E VW1-R-03 -~ - - - - - - CONCENTRIC INNER EYE ELLIP
23 MI N/S,20 MI E/W, OUTER
EYE CIRC 70 MI DIA

18 032200Z 19.2N 137.3E 56-P-04 90 90 2600 932 944 18/11 CIRC 17 MI DIA CLOSED

19 040430Z 19.8N 137.0B 54-P-03 65 100 2475 922 930 21/14 CIRC 20 MI DIA,SLOPES NW,OPEN
S,GEOG CNTR 10 MI N OF PRES-

: o SURE CNTR

20 0410002 20.5N 136.8E VW1-R-01 - - - - - = = CONCENTRIC,INNER EYE CIRC 11
MI DIA,OUTER EYE CIRC 42 MI
DIA,WALL CLDS 7 MI THICK

21 0415302 20.8N 136.6E VW1-R-05 - - - - - - - CONCENTRIC,INNER EYE 17 MI
DIA,WALL CLDS 3 MI THICK &
WEAKENING, OUTER EYE 38 MI
DIA,WALL CLDS 9 MI THICK

22 042215%Z 20.9N 137.0B 56-P-10 100 90 2502 940 937 16/10 WALL CLDS IN E QUAD

23 0504002 22.3N 136.8E 56-P-03 75 85 2560 940 943 14/14 ELLIP 40 MI N/S,20 MI E/W,

*Computed

WALL CLDS E SEMI, GEOG CNTR
15 MI S OF PRESSURE CNTR



61T

PIX
NO/TIME

LAT.

LAND RADAR AND AIRCRAFT FIXES - TYPHOON BESS (CONT'D)

LONG,

24
25
26
27

28

29

30

31
32

33

34
35

050930z
0515302
0521572
0604002

0610002

0615302

0622002

0704002
0711452

0715452

0721302
0722022

*Computed

22.8N
23.7N
24.7N
25,.5N

26.0N

26.4N

26.9N

27.3N
27.8N

28.1N

28.5N
28.7N

136.8E
137.0E
136.8E
136.0B

135.8E

135.3E

134.4E

133.9E
133.0E

133.2E

132,.9E
133.2E

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
METHOD SFC 700MB 700MB SLP SLP T/Td
& ACCY WND WND HGT MBS *MBs (°c) EVE CHARACTERISTICS
VW1-R-05 - - - - - - = CIRC 55 MI DIA,OPEN W
VW1-R-03 - - - - - = - WALL CLDS 10 MI THICK,OPEN E
36-P-01 80 90 2694 947 936 15/15 OPEN SW & NE
54-p-02 75 75 2682 952 953 18/18 ELLIP 50 MI ENE/WSW, 30 MI
. NNW/SSE,EYE FILLING RAPIDLY
VW1l-R-05 -~ - - - -~ = - CONCENTRIC,INNER EYE CIRC 15
MI DIA,OPEN SW SEMI, OUTER
EYE CIRC 70 MI DIA
VW1l-R-03 - - - - - - - CONCENTRIC,INNER EYE CIRC 9
MI DIA,WALL CLDS 3 MI THICK,
OUTER EYE CIRC 77 MI DIA,WALL
_ CLDS 10 MI THICK
56-P-03 105 75 2679 955 956 15/13 -—-
56-P-03 75 65 2655 948 953 16/13 CIRC 60 MI DIA,OPEN W
VW1-R-05 - - - - - - - ELLIP 56 MI N/S,50 MI E/W,
CLSD WALL CLDS 11 MI THICK
VW1-R-03 -~ - - - - 10/06 ELLIP 36 MI N/S,31 MI E/W,
OPEN SW, WALL CLDS 9 MI THICK
SHIP-R-U - - - - - == ee-
56-P-02 - 70 957 958 16/13 CIRC 50 MI DIA,OPEN NW,GEOG

2704

EYE 15 MI N OF PRESSURE EYE



oct

LAND RADAR AND AIRCRAFT FIXES - TYPHOON BESS (CONT'D)

RECON JTHC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT, LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
36 080400Z 29.3N 133.1E 56-P-02 - 75 2743 969 962 15/13 CIRC 45 MI DIA,OPEN W & NW
37 0810102 30.2N 133.4E VW1l-R-05 - - - - - - - CIRC 50 MI DIA,OPEN SW SEMI
38 081530z 30.7N 133.1E VW1-R-03 - - - - - - = CIRC 35 MI DIA,WALL CLDS SE
39 082200Z 31.8N 132.6E 56-P-01 50 80 2780 964 966 15/15 CIRC 70 MI DIA,OPEN W
40 0903552 32.6N 131.9E 56-P-05 60 - - - - - = ELLIP
41 0910302 33.3N 131.4E VW1-P-03 - - 2920 - 984 12/10 CIRC 55 MI DIA,WALL CLDS E
. SEMI ,
42 0915332 33.9N 130.8E VW1-R-20 - - - - - - - CIRC 36 MI DIA,CNTR VERY DIF
43 0922157 34.2N 130.8E 56-P-01 - 57 2984 990 993 10/10 ELLIP
44 100400Z 34.9N 130.6E 56-P-01 - 40 2090 996 994 10/09 ELLIP OPEN E,WALL CLDS 5 MI
_ THICK
45 101000Z 36.0N 130.9E VW1-P-15 - 25 2996 - 995 =~ - CNTR VERY DIFFUSED
46 1022002 37.3N 132.3E 56-P-10 30 30 3008 994 996 12/11 EYE NOT DISCERNIBLE

*Computed



TYPHOON BESS 27.JUL-11 AUG-
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG IAT. LONG. DEG. DISTANCE DEG, DISTANCE
2706002 12.2N 143.8E ——— T
2712002 12.6N 143.1E =  =cc;ee ecaa -
2718002 13.2N 142.8E 2 | ~—wee- -
280000z 13.88 142, 7B @  eecemmee ceae——
280600z 14 .48 142. 7B 2  =—eemeoe ceea ———
281200% 15.1N 142.7B 2 ~eeeee ceme——
2818002 15.6N 142.5E ————— ee—e—-
2900002 16.2N 142.6E =  =ce;cee e
2906002 16.7N 142.7E <eecce= —————
2912002 17.0N 142.9E ———— e ———
2918002 17.3N 143.1E ————— ———
3000002 17.6N 143.3E 2  e-;cee cecaaa
3006002 18.1IN 143.6E =  ==m=-ee . ecemeae
301200z 18.7N 1l43.7E = = ==;e;e= ceeme—e
301800z 19.3N 143.5E 2 = ==——e- ————
3100002 19.78 143.0E 194-148 —————
3106002 19.7N 142.4E 052-61 @0 o=—m-—--
3112002 19.4N 142.1E 356-53 =00 emee—-
3118002 19.0N 141.8E 360-164 == 06—=cee-
0100002 18.6N 141.5E 154-197 ' 345-47
0106007 18.2N 141.2E 317-202 314-237
0112002 17.9N 140.8E 312-173 318-249
0118002 17.6N 140.3E 315-215 335-326
0200002 17.58 139.8E 028-104 325-375
0206002 17.5N 139.3E 040-107 317-372
0212002 17.6N 138.8E 323-138 312-300
0218002 17.8N 138.4E 304-190 310-340
0300002 18.1N 138.1E 301-205 346-119
0306002 18.3N 137.8E 265-237 333-79
0312002z 18.7N 137.6B 232-134 289-262
0318002 19.1N -234-205 283-383

137.4E

121



TYPHOON BESS 27 JUL-1l1 AUG
POSITION AND FORECAST VERIFICATION DATA (CONT'D)
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

AVERAGE 24 HOUR ERROR 135 MI
AVERAGE 48 HOUR ERROR 278 MI

122

DTG LAT.  ILONG. DEG. DISTANCE DEG. DISTANCE
0400002 19.5N 137.1E 209-113 283-363
0406002 20.1N 136.9E 234-160 253-428
041200% 20.7N 136.8E 212-139 238-287
041800% 21.2N 136.7E 231-221 243-428
0500002 21.8N 136.7E 191-34 220-301
0506002 22.48 136.7B 230-153 238-406
0512002 23.2§8 136.9E 261-154 235-324
051800% 24.1N 137.0E 250-188 234-482
060000Z - 25.0N 136.6E 217-190 209-344
0606002 25.6N 136.1E 115-14 229-405
0612002 26.1N 135.5E 070-29 253=-272
0618002 26.6N 135.0E 034-47 249-260
0700002 27.0N 134.4E 360~-120 230-222
0706002 27.4K 133.7B 349-~167 019-113
0712002 27.9N 133.4E 014-97 014-110
0718002 28.4N 133.2E 353-78 358-137
0800002 28.8N 133.1E 303-117 347-318
0806002 29.6N 133.2E 264-129 333-382
081200%Z 30.4N 133.4E 252=175 327-220
0818002 31.38 133.0E 239-181 319-207
0900002 32.0N 132.4E 218-145 289-201
0906002 32.8N 131.8E 202-113 252-265
0912002 33.4N 131.4E 130-71 244-275
0918002 33.9N 131.0E 138-75 237-272
1000002 34.6N 130.6E 304-49 215-220
1006002 35.4N 130.6E 293-77 220-230
101200z 36.2N 131.1E ————— —————
1018002 36.9N 131.7E ————— —————
1100002 37.5N 132.6E ——— ———
1106002 37.98 133.58B  —— —————
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TYPHOON CARMEN - 071200Z to 170000Z AUG

I. DATA
A, Statistics
1. Calendar days of tropical warning - 9 3/4
2., Calendar days of typhoon intensity - 5 3/4

3. Total distance traveled during tropical warn-
ing period - 2430 mi '

" B. Characteristics as a typhoon
1. Minimum observed SLP - 936mb, 120400Z
2. Minimum observed 700mb height - 2539m, 120400%
3. Max radius of SFC circulation - 250 mi
4, Max surface winds - 125 kts

II. DEVELOPMENT :
A, Initial impetus - Juxtaposition of MPT and subse-
quent fracture. Development of outdraft over storm. '

B. tnitial surface vortex
1. Junction vortex at 0218002
2. surface pressure less than 1006mb

C. Zenith flow at 200mb

1. Relative position surface vortex - SW quadrant
of anticyclone

2. Wind direction over vortex - SE

III. FINAL DISPOSITION
A, Dissipated over land.

124
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9z1

LAND RADAR AND AIRCRAFT FIXES - TYPHOON CARMEN

| RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME IAT. LONG. & ACCY WND WND _HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 070400z 09.1N 145.8E 54-P-U 23 - - 1003 - - - -—
2 080256Z 08.9N 144.2E 54-P-03 30 - - 1003 - - - -—
3 082325Z 08.3N 139.6E 54-P-07 20 - - 1007 - - - CIRC 15 MI DIA,WALL CLDS
‘ ALL QUADS
4 090425z 09.1N 140.0E 54-P-05 30 - - 1004 - - - CIRC 15 MI DIA,OPEN SE
5 092330z 09.1N 136.3E VWL-P-05 40 ~ - 999 - - - WIND EYE CIRC 10 MI DIA,
EXCELLENT RDR PIC
6 1002452 09.1N 135.9E VWL-R-05 45 - - 994 - - - WIND EYE CIRC 10 MI DIA,CLD
: EYE CIRC 40 MI DIA
7 102200z 09.7N 132.5E 54-P-03 85 55 2957 980 987 17/07 OVAL 30 MI NE/SW,20 MI NW/
| SE, OPEN SE |
8 110400z 10.1N 131.8E 54-P-03 70 60 2926 992 984 16/09 GEOG CNTR 4 MI W OF PRES CNTR
9 111008Z 10.6N 130.4E VW1-R-03 - - - - - = - = OVAL 30 MI N/S,25 MI E/W,
WEAK WALL CLDS
10 111530z 11.3N 129.5E VW1-R-03 - - - - - - - CLSD WALL CLDS 3 MI THICK
11 112200z 11.6N 127.9E 56-P-03 100 90 2762 955 963 19/11 CIRC 25 MI DIA CLOSED
12 120400z 11.9N 126.9E 56-P-01 80 105 2539 934 936 23/16 CIRC 20 MI DIA,CLSD WALL

13 1210002 12.3N 126.3E VW1-R-02 - - - - -

*Computed

CLDS 5 MI THICK
ELLIP 15 MI N/S,10 MI E/W,
CLSD WALL CLDS 8 MI THICK



LZ1

LAND RADAR AND AIRCRAFT FIXES - TYPHOON CARMEN (CONT 'D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/T4
NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
14 1215302 12.8N 125.5E VW1-R-02 - - - - - = = CIRC 13 MI DIA CLOSED
15 122145Z 13.4N 124.7E 54-P-02 125 115 2560 898 942 17/16 CIRC 35 MI DIA,CLSD, GEOG
' CNTR 8 MI E OF PRES CNTR
16 130600Z 14.2N 124.0E 56-p-% - - - - - - - CLOSED
17 1310002 14.8N 123.2E VW1-R-02 - - - - - = = CIRC 25 MI DIA,WALL CLDS 3
. MI THICK,TOPS 45000 FT
18 131600Z 15.2N 122.4E VW1-R-02 -~ - - - = = - CIRC 20 MI DIA,CLSD WALL
: CLDS 3 MI THICK
19 131830z 15.5N 121.9E LND/RDR - - - - - = = e--
20 1322002 16.1N 121.6E 56~p-01 75 - - - - = - CIRC
21 1403002 16.3N 120.2E 56-P-01 70 - - 992 - - - ELLIP WALL CLDS NE & W QUAD
22 140630Z 16.7N 120.0E LND/RDR - - - - - = = e
23 1410082 17.1N 119.1E VW1-P-03 45 - - - = - = CNTR POORLY DEFINED
24 141530Z 17.6N 118.0E VW1l-R-10 - - - - - =« CNTR DIFFUSED
25 1421432 18.2N 116.6E 56-P-01 - 62 2917 987 984 17706 CIRC 80 MI DIA,OPEN E
26 150400Z 18.2N 116.2E 56-P-01 85 78 2920 -~ 984 15/~ CIRC 100 MI DIA
27 1510152 18.5N 114.0E VW1-P-02 120 -~ 2896 973 978 17/- CIRC 75 MI DIA,CLSD WALL
' CLDS 10 MI THICK
28 151300z 18.5N 113.2E VW1-P-05 - - - - - - —-_ ELLIP 31 MI NW/SE,53 MI

*Computed

NE/SW,OPEN N



TYPHOON CARMEN 07 AUG-17 AUG 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

1418002

128

DTG _LAT, LONG. DEG. DISTANCE DEG. DISTANCE
0712002 08.9N 145.5E = = =—=mc;;e e
0718002z 09.0N 145.0E = = —ce;wme mmeaeo
0800002 08.9N 144.,4E @ = =~====e  «cacma=
0806002 08.8N 1l43.7E 2 = ~==e=ee cocaa-
0812002 08.8N 142.8E —————— ——————
0818002 08.8N 141.9E = | w=coce eccmea-
0900002 08.9N 140.9E 2  ====ee = cococmea
0906002 09.1N 139.8E | ====e= = eceaaa
0912002 09.2N 138.6E | ====== =  c;caca-,
0918002 09.2N 137.4E 2  ~===== = ecoa--
100000z 09.1N 136.2E 2  ======  ecccecao
100600z 09.1N 135.1lE =  ==e=e= 0 eemeece-
1012002 09.2N 134.1E =  ==eeee | eecee-
1018002 09.48 133.1E 047-214 = | | ~ee-e-
1100002 09.8N 132.1E 058-72 == ==mme-
1106002 10.2N 130.9E 076-102 = =  —cee=-
111200z 10.8N 129.7E 084-59 == ememe——-
111800z 11.38 128.6E 090-53 = mee—e-
120000z 11.78 127.5E 118-40 084-137
1206002 12.0N 126.7E 112-47 094-180

- 1212002 12.6N 125.8E 127-23 106-73
1218002 13.1N 125.0E 332-41 109-52
130000z 13.8N 124.2E 288-68 174-52
1306002 14.4N 123.6E 252-84 171-72
131200Z 14.9N 122.9E 233-72 214-76
1318002 15.6N 122.1E 222-93 235-126
1400002 16.2N 121.0E 212-117 237-172
1406002 16.78 119.7E 186~-118 231-168
1412002 17.38 118.6E 166-106 213-167

17.8N 117.5E 156-146 208~180



TYPHOON CARMEN 07 AUG-17 AUG 1963
POSITION AND FORECAST VERIFICATION DATA (CONT 'D)
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT, LONG. DEG., DISTANCE DEG, DISTANCE
150000z 18.38 116.2E 154-128 199-186
1506002 18.48 114.9E 191-95 169-194
1512002 18.68 113.5E 112-30 148-160
1518002 19.08 112.3E 053-32 140-200
1600002 19.5N 111.3E 342-45 139-170
1606002 20.1N 110.S5E 101-78 202-117
1612002 20.5N. 109.4E 208-118 198-29
1618002 21.08 108.3B 213-150 350-18
1700002 21.48 107.3E 210-175 340-20

AVERAGE 24 HOUR ERROR 89 MI
AVERAGE 48 HOUR ERROR 121 MI

129
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TYPHOON DELIA - 250000Z to 301200Z AUGUST

I. DATA
A, Statistics
1. Calendar days of tropical warning - 5 3/4
2, Calendar days of typhoon intensity - 4
3. Total distance traveled during tropical warn-
ing period -~ 1410 mi ‘

B. Characteristics as a typhoon
1. Minimum observed SLP - 970mb, 2522002
2. Minimum observed 700mb height - 2847m, 2522003
3. Max radius of SFC circulation - 250 mi
4. Max surface winds - 100 kts

II. DEVELOPMENT
A, Initial impetus - Development and intensification
of outdraft at 200 mb NE of surface vortex

B. Initial surface vortex
1. Embedded vortex at 230000Z.
2. Surface pressure less than 1009 mb

- C. Zenith flow at 200mb
1. Relative position surface vortex - SW quadrant
of anticyclone : '
2. Wind direction over vortex - SE

III. FINAL DISPOSITION .
A. Became extratropical

131
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON DELLA

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT. IONG. & ACCY WND WND _HGT MBS *MBS (°C) EYE CHARACTERISTICS

1 242350z 26.3N 131.8E LND/RDR - - - - - - = e

2 250351Z 26.6N 131.3E UNK 32 - - - -~ == -

3 251030Z 27.1N 130.9E LND/RDR - - - - - = - TOPS 30000 FT

4 251600z 27.8N 130.8E LND/RDR - - - - - - e aa

5 252200z 28.1N 130.9E 56~P-05- 75 65 2847 970 970 22/15 ELLIP 13 MI N-S,10 MI E-W,
OPEN NW SEMI ‘

6 260400z 28.7N 131.1E 56-P-01 70 90 2850 975 971 21/16 CIRC 25 MI DIA,WALL CLDS
N~E~SE, 2 MI THICK

7 261000z 29.2N 131.3E VW1-R-03 - - - - - = = CIRC 10 MI DIA,OPEN SW

8 261530Z 29.6N 131.9E VW1-R-03 = - - - - = - CIRC 11 MI DIA

9 2622002 30.4N 132.1E 56~P-02 65 85 2929 969 979 22/15 CIRC 50 MI DIA,OPEN S

10 270400z 30.9N 132.2E 56-P-02 65 62 2890 988 978 17/11 CIRC 12 MI DIA,OPEN S

11 2709302 31.3N 132.7E VW1-P=03 75 - - 979 = = = CIRC 25 MI DIA,OPEN W, 50 KT

. WIND BAND 26 MI FROM EYE

12 271530z 31.8N 133.6E VW1l-R-03 - - - - - = - CIRC 23 MI DIA,OPEN SW

13 272158%Z 32.5N 134.7E 56=P-01 75 = - - - = - CIRC 35 MI DIA,CLSD WALL CLDS
10 MI THICK

14 2804002 33.1N 135.6E 56-P-01 80 - - - - = = CIRC 33 MI DIA,CLSD WALL CLDS

*Computed

5 MI THICK,GEOG CNTR 3 MI W
OF PRESSURE CNTR



PeT

LAND RADAR AND AIRCRAFT FIXES - TYPHOON DELLA (CONT'D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT. IONG. & ACCY WND WND _HGT MBS *MBS (°C) EYE CHARACTERISTICS
15 281000Z 33.6N 137.0E VW1-R-03 - - - - - - = CIRC 21 MI DIA
16 281530Z 34.2N 138.6E VW1~-R-03 - - - - -~ = - CIRC 32 MI DIA,WEAKENING
17 2820302 34.5N 140.0E LND/RDR =~ - - - - == e--
18 282210Z 34.7N 140.6E 56-P-01 50 =~ - 972 -~ = = CIRC 12 MI DIA,OPEN E
19 2904002 35.4N 142.2E 56-P-01 90 60 2862 976 978 10/10 OVAL 12 MI E-W,8 MI N-S,WALL
' CLDS NW-NE, EYE FILLING
20 2909307 36.0N 144.2E VWl-P-15 50 =~ - 981 - = - CIRC 32 MI DIA,POOR RDR PRES
21 2922002 37.1N 147.3E 56-P-02 120 - 3002 988 992 16/10 NO EYE,WALL CLDS OR SPIRAL

*Computed

BANDS



TYPHOON DELLA 25 AUG-30 AUG 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR 'ERROR

DTG

AVERAGE 24 HOUR ERROR 109 MI
AVERAGE 48 HOUR ERROR 203 MI

135

LAT.  LONG. DEG. DISTANCE _ DEG. DISTANCE

2500002 26.4N 131.4E = —————c ecceeem
2506002 26,8 131.1E = =em—e= e
251200% 27.3N 130.9E = =m—m=e=  mmmeee
2518002 27.8N 130.8E = =mmmm=  cmeeee
260000% 28.3N 130.9E = =mmem=  cmmeee
260600% 28.8N 131.1E . 043-161 0 mm—ee-
2612002  29.3N 131.5E 046-167 = —————e

- 261800% 29.9§ 131.9E 053-187 = —=———
2700002 30.6N 132.2E 061-156° = —————o
270600% 31.1N 132.4E 066~209  —————
2712002 31.5N 132.9E 073-97 = =—————
2718002 32.1N 133.9E 082-94 = ———e—-
2800002 32.8N 134.9E 169-26 067-454
2806002 33.3N 136.1E 259-55 073-524
281200% 33.8N 137.4E 261-87 076-214
2818002 34.3N 139.3E 272-72 076~-160

2900002 34.8N 141.0E 273-84 246-126
290600% 35.7N 142.7E 262-78 257-134
2912002 36.4N 144.5E 259-73 255-133
2918002 36.8N 146.1E 095-70 256-92
300000% 37.3N 148.0E 092-111 252-110
3006002 37.9N 150.0E 1096-120 239-143
3012002 38.6N 152.3E 196-120 222-144
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TYPHOON ELAINE - 251200Z to 280600%Z AUGUST

I. DbaTa
A.

Statistics

1. Calendar days of tropical warning - 3%

2, Calendar days of typhoon intensity - 2%

3. Total distance traveled during tropical warn-

ing period -~ 1128 mi

B’

Characteristics as a typhoon

1. Minimum observed SLP - 967mb, 270400%Z

2. Minimum observed 700mb height ~ 2768m, 270400%
3. Max radius of SFC circulation - 250 mi -

4, Max surface winds - 100 kts

II. DEVELOPMENT

A.
wave with

B.

C.

Initial impetus - Superposition of MPT with easterly
subsequent fracture

Initial surface vortex
1. Embedded vortex at 180000% -
2. Surface pressure less than 1009mb

Zenith flow at 200mb
1. Relative position surface vortex - SE quadrant

of anticyclone

2. Wind direction over vortex - NE

III. FINAL DISPOSITION

A,

Became extratropical

137
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6ET

LAND RADAR AND AIRCRAFT FIXES - TYPHOON ELAINE

RECON JTWC

UNIT MAX MAX 'MIN MIN MIN 700MB
FIX ~ METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT. JIONG. & ACCY WND.

WND

HGT MBS *MBS (°C) EYE CHARACTERISTICS

1 260950Z 28.4N 153.6E VW1-P-03 45
2 ' 262229Z 31.0N 154.2E 56-P-12 65

3 270400Z 32.3N 155.4E 56-P-15 80

*Computed

50

88

2941 971 985 15/11 CIRC 42 MI DIA,OPEN W,WALL
CLDS 8 MI THICK
2792 968 968 13/12 WALL CLDS NW QUAD

2768 - 967 12/12 EYE FILLED WITH NIMBUS-
STRATUS CLDS



TYPHOON ELAINE 25 AUG-28 AUG 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT.  LONG DEG. DISTANCE DEG. DISTANCE
2512002 24.3N 155.3E ———— m———
2518002 254N 154.6E 2  mmemme—— e
260000% 26.5N 154.0B 2  =meeee ee———
2606002 27.7N 153.7B = e—me—mme— -
2612002 28.9N 153.6E 255-17 =00 emmeaa
261800 30.1N 153.8E 258-39 =000 eem———
270000% 31.3N 154.5E 245-73 =00 ee—aao
2706002 32.7N 155.9E 242~138 2 —emeee-
2712002 34,38 157.6E 243-182 2= o eemcema-
2718002 35.84 159.7E 246-246 2 === Zme——a-
2800002 37.3N 162.3E 204-135 250~-210
280600% 39.0N 165.0E 202-210 238-270

AVERAGE 24 HOUR ERROR 130 MI
AVERAGE 48 HOUR ERROR 240 MI

140
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TYPHOON FAYE -~ 010600Z to 0812002 SEPTEMBER

I. DATA
A, Statistics
1. Calendar days of tropical warning - 7%
2, Calendar days of typhoon intensity - 5%
3, Total distance traveled during tropical warn-
ing period - 1812 mi '

B. Characteristics as a typhoon
1. Minimum observed SLP - 957mb, 060405Z
2. Minimum observed 700mb height - 2722m, 060405%
3. Max radius of SFC circulation - 450 mi
4, Max surface winds -~ 110 kts

II. DEVELOPMENT
A, Initial impetus - Juxtaposition of MPT and subsequent
fracture at 200mb

B. Initial surface vortex
1. Junction vortex at 2712002
2. surface pressure less than 1006mb

C. Zenith flow at 200mb .
1. Relative position surface vortex - West side
of trough in the easterlies
2. Wind direction over vortex - NE

II1I. FINAL DISPOSITION
A. Dissipated over land

142
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a7 dt

LAND RADAR AND AIRCRAFT FIXES -~ TYPHOON FAYE

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT. IONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS ..
1 0102252 13.1N 138.9E VW1l-P-10 25 - 3078 996 1001 14/- CIRC 60 MI DIA,POORLY DEF
2 012250Z 14.8N 133.9E VW1l-pP-02 45 - 3021 992 996 12/08 CIRC 20 MI DIA,WELL DEF
3 020355Z 14.9N 133.7E 56~P~05 20 - 30 2993 990 992 13/12 OPEN ALL QUADS
4 0209452 15.3N 132,.8E VW1-P-05 45 = - 985 - = = CIRC 16 MI -DIA,WALL CLDS
- 10 MI THICK
5 021500Z 15.5N 132.0E VWl-~R-05 = - - - ~ = = CIRC 25 MI DIA,OPEN N,WALL
' CLDS 6 MI THICK,INTENSIFYING

6 030600Z 16.9N 130.2E 56=-P=-10 70 45 2975 974 988 16/13 CIRC 10-15 MI DIA,WALL CLDS

, NW,OCNL RAIN IN EYE
7 '030954Z 17.5N 129.5E VWl=R=05 =~ - - - - = = CIRC 50 MI DIA,OPEN W
8 031530Z 18.0N 127.9E VW1=-R=-05 - - - - -~ = = .CIRC 82 MI DIA,OPEN N
9 032235Z 18.6N 126.9E 56-P-10 75 70 2911 974 982 17/17 CIRC 60 MI DIA,OPEN NW
10 0403472 19.0N 125.7E 56-P-10 100 75 2887 976 979 13/13 OVAL,WALL CLDS NOT DISCERNIBLE

_ BECAUSE OF RAIN & CLDS IN EYE
11 040930Z 19.6N 124.3E VWl-R-03 - - - - - = = CIRC 26 MI DIA,OPEN S,WALL
: CLDS 6 MI THICK

12 041530Z 19.9N 122.5E VW1-R-% - - - - - = = CIRC 28 MI DIA
13 0422102 19.9N 121.4E 56-P-02 100 90 2780 987 968 12/09 CIRC 40 MI DIA,OPEN N
14 050125Z 20.1N 120.9E LND/RDR =~ - - - . e e -

*Computed
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON FAYE (CONT'D)

RECON JTWC

UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT. LONG, & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
15 050350Z 20.2N 120.1lE 56-P=-02 70 75 2795 965 968 11/10 CIRC 25 MI DIA,OPEN N,EYE

FILLING WITH CLDS
16 051000Z 19.9N 118.6E VWl=-R-02 =~ - - - - - = CIRC 24 MI DIA,DIFFUSE
17 051530Z 20.1N 117.7E VW1l-R~-02 - - - - - - - CIRC 23 MI DIA,OPEN N & W
18 052230Z 20.3N 117.1lE 56~P-15 60 80 2737 952 961 17/14 POORLY DEFINED
19 060405Z 20.2N 115.6E 56-P-10 130 80 2722 958 957 17/14 CIRC 80 MI DIA;WALL CLDS
: E & S

20 061004Z 20.3N 114.5E VW1-R-05 -~ - - - - - = CIRC 36 MI DIA,WALL CLDS E

*Computed

& S, 6 MI THICK



TYPHOON FAYE 01 SEP-08 SEP 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

AVERAGE 24 HOUR ERROR 76 MI
AVERAGE 48 HOUR ERROR 131 MI

146

DTG LAT, LONG. DEG. DISTANCE DEG. DISTANCE
010600% 13.4N 138.2E  =—ee— - e
0112002 13.9N 137.0E = ==mme=— mmmeen
011800% 14.3N 135.7E ——— e
020000z 14.7N 134.5E = —=mem=—  cecmee

020600z 15.IN 133.4E 2 =—emee— e
0212002 15.3N 132.4E ——— cemman
0218002 15.7N 131.7E 095-147 = —e-———
030000Z 16.2N 130.9E 298-115 0 e—e———
0306002 16.9N 130.2E 275-48 =000 emem--
0312002 17.6N 129.2E 230-29 200000 eme———
0318002 18.2N 127.9E 190-24 111-173
040000Z 18.8N 126.5E 340-16 .298-90
040600% 19.2N 125.2E 093-55 113-12
0412002 19.8N 123.6E 073-77 074-120
0418002 19.9N 122.1E 063-102 066-180
0500002 20.0N 120.9E 050~117 053-183
0506002 20.2N 119.8E 044-62 067-227
051200%Z 20.2N 118.6E 003-70 049-144
051800Z 20.1N 117.4E 330-107 015-119
060000% 20.1N 116.3E 305-35 027-138
060600% 20.2N 115.2F 300-65 013-100
061200% 20.4N 114.1E 288-104 340-106
061800% 20.5N 113.2E 300-58 300-126
070000% 20.5N 112.2E 042-75 292-97
0706002 20.3N 111.3E 016-83 289-155
071200Z 20.2N 110.5E 309-42 289-174
0718002 20.0N 109.8E 312~75 308-119
0800002 19.7N 109.3E 317-95 349-101"
080600% 19.5N 108.8E 317-140 345-129.
0812002 19.3N 108.2E =  ===—==  me———e
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TYPHOON GLORIA - 051200Z to 140600Z SEPTEMBER

I. DATA
A. Statistics
1. Calendar days of tropical warning - 9
2. Calendar days of typhoon intensity - 5 3/4
3. Total distance traveled during tropical warn-
ing period - 1638 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP - 921mb, 1006002
. Minimum ocbserved 700mb height - 2384m, 100600%Z
. Max radius of SFC circulation -~ 550 mi
. Max surface winds - 135 kts

D W

II. DEVELOPMENT
A. Initial impetus - Surge from westerlies into easterlies
after fracture of polar trough at 200mb.

B. Initial surface vortex
1. Embedded vortex at 020600%Z
2. Surface pressure less than 1006mb

C. 2Zenith flow at 200 mb
1. Relative position surface vortex - Southeast
quadrant of anticyclone
2. Wind direction over vortex - ENE

IIi. Final Disposition
A. Became extratropical

148
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oSt

27°N

-

13/00Z
Z
BEST TRACK
TYPHOON GLORIA
BLOWUP
26N 11/00Z~ 13/00Z SEPT 1963
SPEED
110000Z -~ 110600%Z 9 KTS
110600z - 111200Z 8 KTS
111200z - 111800z 7 KTS
111800z - 120000Z 6 KTS |
1200002 - 120600z 5 KTS 21 117002
120600z - 121200z 7 KTS
121200z - 130000z 8 KTS
25N
INTENSITY
110000Z - 1106002z 110 KTs
110600Z - 111200Z 90 KTS
111200z - 1118002 80 KTS
111800Z - 120000Z 70 KTS
120000z - 120600Z 50 KTS
120600zZ -~ 121800Z 40 KTS
121800z - 1300002 35 KTS
24"N—119°E 120°E 218 122°E 123°E
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LAND RADAR AND AIRCRAFT FIXES -~

TYPHOON GLORIA

*Computed

2539

18/14

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td ,
NO/TIME LAT. LONG., & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 060000z 18.2N 137.8E VWl-R-05 - - - - - '~ - CIRC 22 MI DIA,OPEN S
2 0606002 17.1N 137.5E VW1-P-10 45 -~ - 983 - =~ - CIRC 38 MI DIA,OPEN N,
. - , S . . POORLY ORGANIZED
3 061000Z 17.3N 137.3E VW1-P~10 50 - 2970 980 990 13/- CIRC 30 MI DIA,OPEN E,
. POORLY ORGANIZED
4 062200z 18.0N 136.3E 56-P-05 60 60 2932 979 983 17/13 CIRC 50 MI DIA,CLSD
070330z 18.6N 135.2E 56-P-05 70 60 2911 985 980 17/12 CIRC 30 MI DIA,OPEN S
0710002 18.9N 134.3E VW1-R-10 - - - - - - - HVY WALL CLD E :
0715302 19.3N 133.0E VW1-R-10 -. - - - - - - CIRC 28 MI DIA,WEAK WALL
L - ) _ .. . CLDS.ALL QUADS
'8 072156Z 19.4N 131.9E 56~P-10 65 90 2731 960 962 16/13 OVAL 60 MI NW-SE, 30 MI
‘ NE—SW CLSD . :
9 080437%Z 20.0N 130.9E 56~P-% 100 70 2722 942 959 16/12 CIRC 30 MI DIA WALL CLDS |
10 080920z 20.5N 130.3E VW1-R-05 - - - - -~ = = CIRC 48 MI DIA CLSD,17
‘ ’ MI THICK SW SEMI,10 MI
o THICK NE: SEMI~ -
11 081600Z 21.1N 129.0E VW1-R-03 - - - - - - - CONCENTRIC,INNER DIA 42 MI,
. OUTER DIA 165 MI,INNER WALL
o CLDS 6 MI THICK
12 0822002 21.3N 128.4E 56-P-05 105 98 954 938 ELLIP 45 MI NW-SE,30 MI NE-

SW,CLSD,WALL CLD TOPS 45000



¢St

LAND RADAR AND AIRCRAFT FIXES - TYPHOON GLORIA (CONT'D)

*Computed

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/ TIME LAT. ILONG., & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

13 090345z 21.8N 127.6E 56-P-02 95 85 2447 935 928 18/16 CIRC 20 MI DIA,CLSD WALL
CLDS 10 MI THICK

14 091000Z 22.3N 126.8E VW1-R-05 - - - - - = = CIRC 40 MI DIA,HVY FEEDER
BANDS ALL QUADS

15 091530Z 22.4N 125.8E VW1l-R-03 -~ - - - - - - CIRC 38 MI DIA,NUMEROUS

' FEEDER BANDS

16 092206z 22.7N 125.8E 56-P-03 50 110 2414 912 924 19/17 CIRC 80 MI DIA,CLSD

17 100600z 23.6N 125.1E 56-P-02 65 92 2384 925 921 - - CIRC 36 MI DIA,CLSD

18 101000Z 23.8N 124.8E VWl-R-05 - - - - - - - CIRC 30 MI DIA,CLSD WALL
CLDS 6 MI THICK

19 1015302 24.5N 123.9E VW1-R-01 - - - - - - - " OVAL 32 MI NW-SE,27 MI NE-
SW,CLSD WALL CLDS 10 MI
THICK

20 1022252z 25.0N 122.6E 56-P-01 100 85 2512 932 936 17/16 CIRC 10 MI DIA,CLSD,EYE

' FILLING WITH CLDS
21 110400z 25.1N 122.2E 56-P-01 110 80 2528 920 938 18/16 CIRC 10 MI DIA,CLSD,STRONG

WALL CLDS S



TYPHOON GLORIA 05 SEP-14 SEP 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT, LONG, DEG. DISTANCE DEG. DISTANCE
0512002 16.88 139.7E @ = =~=ee=ee ceame—-
0518002 l6.7N 138.8E | =~==<ee e
0600002 16.98 138.1E =  =me;-ee cmmeea
0606002 17.18 137.5B 2 =  <==meee e
0612002 17.4N 137.1E = = =—=eeee memeea
0618002 17.88 136.6E 346-111 @ = 06=me——-
0700002 18.2N 135.9E 063-18 = | 6mmeee-
0706002 18.7N 134.9E ©192-86 =000l eee——e
0712002 19.1N 133.8E 169-103 = meem——-
0718002 19.4N 132.7E 162-121 = @ = o meemeea
080000z 19.88 131.7E 094-87 === —emm———
0806002 20.2N 130.8E 043-71 158-154
0812002 20.7N 129.7E 039-80 153-195
0818002 21.1N 128.9E 343-36 150-206
0900002 21.5N 128.2E 268-21 103-115
0906002 21.9N 127.4E 266~35 339-65
0912002 22.3N 126.7E 264-60 002-37
0918002 22.6N 126.2E 293~-114 387-48
100000z 22.9N 125.7E 287-74 467-98
1006002 23.5N 125.1E 280~105 226-216
101200z 24.2N 124 .4E 287-102 246-240
1018002 24.7N 123,5E 264-92 098-187
110000z 25.0N 122.6E 157-87 268-117
1106002 25.4N 121.8E 148-92 265-138
1112002 25.9N 121.0E 140-54 248-106
1118002 26.4N 120.4E 227-83 240-72
1200002 26.6N 119.7E 232-122 190-168
1206002 26.2N 119.3E 234-96 215-155
1212002 26.0N 119.9E 250-112 252-148
1218002 26.3N 120.7E 248-157 255-276
1300002 26.7N 121.5E 285-224 258-373
1306002 27.1N 122.3E 280-260 255-419

153



TYPHOON GLORIA 05 SEP-14 SEP 1963
POSITION AND FORECAST VERIFICATION DATA (CONT'D)

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR

DTG LAT. LONG. DEG. DISTANCE _ DEG. DISTANCE
1312002 27.5N 123.0E 306-101 251-442

AVERAGE 24 HOUR ERROR 97 MI
AVERAGE 48 HOUR ERROR 181 MI

154
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TYPHOON JUDY - 300000 SEPTEMBER to 041200Z OCTOBER

I. DATA
A. Statistics
1. Calendar days of troplcal warning - 5
2. Calendar days of typhoon intensity - 4%

3. Total distance traveled during tropical warn-
ing period - 1326 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP - 917mb, 0304057
2. Minimum observed 700mb height 2341m, 030405%
3.  Max radius of SFC circulation - 400 mi
4, Max surface winds - 150 kts

II. DEVELOPMENT

‘A. Initial impetus - Juxtaposition of polar . trough with
subsequent fracture and formation of anticyclone over vortex
at 200mb

B. Initial surface vortex
1. Junction vortex at 2706002
2. Surface pressure less than 1008mb

C. 2Zenity flow at 200mb
1. Relative position surface vortex South quadrant
of anticyclone
2. Wind direction over vortex - E

III. FINAL DISPOSITION
A. Became extratropical

157



86T

. ‘089

. l; . .l, .
| J[
BEST TRACK ‘ + T
TYPHOON JUDY 1o |
30 SEPTEMBER-04 OCTOBER :
1 - 1
1963 LN
=]11)| T T T T g T T M[(—
LEGEND oo T - m + S
H-+{ 6HR BEST TRACK POSITS L X 1
A AIRCRAFT OR LAND RADAR FIX
¥* SPEED T T
¥* % INTENSITY 1 1
—— TYPHOON OR TROPICAL STORM ,
------ TROPICAL DEPRESSION e +—+30¢ t—t-—t
OOCO FORMATIVE STAGE 1 4o
1 -k .‘ ) 1 L 1
+4 . 4= - -r‘_ . -+
5~ 691’6 T ’ F T T T : T
e pmpt e e e bt
o T + -+ < +
20 4 —+———1- ~—f—ff—420°}- i 20— —————
A A Loogumer L
' 3 " % I
! 1 | 1 1 ! 1 ! 1 1 ! 1 Lol ! y |
LT mtE gl T
37)‘031—+——+—|——.,i—+10'.' : bttt = HO%— ot
T """‘&,“6' 4 [
. L . 1. JRwameNges | A |
& TRUK ' sonape  160° " 1700 A massRo 1



661

LAND RADAR AND AIRCRAFT FIXES -~ TYPHOON JUDY

. BEECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT. IONG. & ACCY WND WND HGCT MBS *MBS (°C) EYE CHARACTERISTICS

1 3001302 15.4N 148.6E VW1-P-10 50 - - 994 - = = CIRC 12 MI DIA

2 3003452 15.7N 148.5E VW1-R-10 - - - - - = = CIRC 13 MI DIA,EXTREMELY
RAPID CLD DEVELOPMENT

3 300945Z 16.2N 148.5E VW1-P-05 70 =~ - 984 - - - ELLIP 30 MI N~S,20 MI E-W,

' CLSD,WEAK S

4 301545% 17.0N 147.8E VW1-R-05 ~ - - - - = - CIRC 28 MI DIA,OPEN W,WALL
CLDS 12 MI THICK

5 302200Z 18.2N 147.1E 56-pP-05 65 40 2929 980 983 - -~ CIRC 15 MI DIA,CLSD

6 010400Z 18.5N 146.5E 56-P-02 85 60 2899 978 978 17/- CIRC 60 MI DIA,OPEN SW SEMI

011015Z 20.4N 145.1E VW1l-R-01 -~ - - - - = = .CIRC 21 MI DIA,OPEN SW,

WALL CLDS 5 MI THICK

8 0115452 21.1N 144.4E VW1-R-03 - - - - - - = CIRC 21 MI DIA,OPEN NW,
WALL CLDS 6 MI THICK .

9 012215Z 22.6N 143.5E 56-P-05 100 60 2615 958 947 17/15 CIRC 15 MI DIA,OPEN S & SE,
LGT RW IN EYE

10 0204002 23.2N 142.9E 56-P-03 150 120 2411 935 923 21/17 CIRC 10 MI DIA,CLSD,SPRONG,
GREEN CHURNING SCUM UNDER CLD

11 021000z 24.1N 142.4E VWl1l~-R-02 - - - - - - = CIRC 8 MI DIA,CLSD WALL CLDS
6 MI THICK

12 021600Z 25.2N 142.3E VW1-R-02 - - - - - = - CIRC 7 MI DIA,CLSD WALL

*Computed

CLDS 6 MI THICK



091

LAND RADAR AND AIRCRAFT FIXES - TYPHOON JUDY (CONT'D)

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
13 022200z 26.2N 142.5E 56-P-03 150 110 2377 918 922 17/13 CIRC 10 MI DIA,CLSD,SVR
. : - TURBC IN EYE AT 700MB LVL
14 030405z 27.3N 142.7E 56-P-03 150 95 2341 904 917 18/17 CIRC 8 MI DIA,CLSD WALL
CLDS 10 MI THICK
15 0310002 28.4N 143.4E VW1-R-01 140 - - - - = - CONCENTRIC,INNER EYE 6 MI
: DIA,OUTER EYE 25 MI DIA
16 0315202 29.8N 143.8E VW1-R-05 -~ - - - ~ = = CIRC 8 MI DIA,WALL CLDS
. ‘ ' 2-6 MI THICK :
17 032210z 31.0N 144.7E 56~P-03 75 60 2588 948 - 936 21/19 CIRC,POORLY DEFINED
18 040400Z 32.3N 146.1E 56-P-05 75 82 2664 949 948 24/20 CIRC,POORLY DEFINED
19 041145Z 33.9N 148.1lE vwWl-P-10 - 67 2822 -~ 968 21/14 NO WALL CLDS,ALL CLDS

*Computed

STRATIFORM



TYPHOON JUDY 30 SEP-04 OCT 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

_DTG LAT,. _LONG. DEG. DISTANCE DEG. DISTANCE
3000002 15.2N 148.7E = ~—=—-= L mem——
3006002 15.9N 148.3E 2  ====e= = @ ccceea
3012002 16.7N 147.9E =  ==c=ee cee—ea
3018002 17.6N 147.5E = | ==~e== = ceaaea
0100002 18.5N 146.8E 209-130 0 =eeee-a
0106002 19.5N 145.9E 199-174 = ——eeea
0112002 20.7N 144.8E 152-171 = @—eeee-
0118002 21.7N 144.0E 169-187 == 0 o~—eee-
0200002 22.6N 143.4E 191-174 190-306
0206002 23.5N 142.7E 189-214 190-344
0212002 24 .5N 142.4E 308-115 173-320
0218002 25.3N 142.3E 283-98 196-367
0300002 26.5N 142.5E 352-143 214-458
0306002 27.6N 142.9E 329-84 215-529
0312002 28.8N 143.5E ~ 331-108 284-167
0318002 30.1N 144.2E 299-90 261-197
0400002 31.5N 145.3E 223-63 018-387
0406002 32.7N 146.6E 216-46 012-312
0412002 33.9N 148.2E 221-86 010-342

AVERAGE 24 HOUR ERROR 126 MI
AVERAGE 48 HOUR ERROR 339 MI

l6l
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TYPHOON KIT - 050600Z to 1118002 OCTOBER

I. - DATA
A, Statistics
1. Calendar days of tropical warning - 6 3/4
2. Calendar days of typhoon intensity - 5%
3. Total distance traveled during tropical warn-
ing period - 1674 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP - 929mb, 100400%
2, Minimum observed 700mb height 2451m, 100400%Z
3, Max radius of SFC circulation - 700 mi.
4. Max surface winds - 135 kts

II. DEVELOPMENT
A. 1Initial impetus - Fracture of polar trough with
subsequent formation of outdraft at 200mb level

B. 1Initial surface vortex
1. Junction vortex at 031200Z - _
2. Surface pressure less than 1008mb

C. Zenith flow at 200 mb
1, Relative position surface vortex SE quadrant
of anticyclone ‘ ‘
2. Wind direction over vortex ENE

III. FINAL DISPOSITION
A. Became extratropical

163
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991

LAND RADAR AND AIRCRAFT FIXES - TYPHOON KIT

*Computed

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td :
NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBs (°C) EYE CHARACTERISTICS
‘1 050320Z 15.5N 139.5E Wl-P-U 32 - - 1003 - = = POORLY ORGANIZED
2 052200z 17.0N 139.3E 56~P-15 18 30 3027 - - 15/12 NO VISUAL EYE
3 0604002 17.7N 139.0E 56-P-03 55 45 3072 1001 1001 11/05 CIRC 30 MI DIA,CLSD,WALL
- CLDS 5 MI THICK '
4 060930Z 18.2N 138.4E VW1l-P-03 45 -~ 2926 991 994 14/05 CIRC 36 MI DIA,CLSD
5 061635% 18.8N 137.9E VW1-R-15 -~ - 2990 1008 993 - ~ NO DEFINITE RDR CNTR
6 0622002 18.9N 136.9E 56-P-05 50 52 2975 992 989 13/12 HVY RDR RETURNS NE QUAD
7 070400Z 19.4N 136.4E 56-P-03 50 60 2932 991 984 15/10 ELLIP 40 MI N-S,35 MI E-
: ' W,CLSD WALL CLDS 10 MI THICK
'8 0710302 19.6N 136.2E VW1-R-10 -~ - - - - = - CIRC 40 MI DIA,CLSD
9 0715302 20.0N 135.8E VW1-R-05 - - - - - = = OVAL 42 MI NW-SE,35 MI NE-
SW,OPEN S,CLDS 10 MI THICK

10 072200% 20.0N 135.1E 56-P-01 130 90 2749 957 961 18/05 CIRC 50 MI DIA,CLSD
11 0804002 20.1N 134.4E 56-P-05 130 90 2688 953 955 18/08 CIRC 30 MI DIA,CLSD, STRONG E
12 081000% 20.3N 133.7E VW1-R-05 -~ - - - - ~ = = CIRC 31 MI DIA,CLSD,EXTRE-

: MELY STRONG FEEDER BANDS
13 081530% 20.6N 133.1E VWl=-R-05 -~ - - - .= = = CIRC 27 MI DIA,WELL DEVELOP
14 082200z 20.9N 132.4E 56-P-01 120 115 2533 939 940 16/14 CIRC 25 MI DIA,CLSD
15 090400z 21.2N 131.6E 56-P-03 130 110 2509 937 936 18/17 CIRC 20 MI DIA,CLSD



991

LAND RADAR AND

AIRCRAFT FIXES - TYPHOON KIT (CONT'D)

*Computed

RECON JTWC
UNIT MAX MAX MIN MIN MIN_700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td ,
NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°c) EYE CHARACTERISTICS
16 090930z 21.5N 131.4E VW1-R-10 -~ - - - - = - CIRC 26 MI DIA,CLSD,WALL
CLDS 9 MI THICK
17 091540Z 22.2N 131.5E VW1-R-05 - - - - - = = CIRC 31 MI DIA,CLSD,WALL
_ _ CLDS 10 MI THICK '
18 092245Z 23.3N 131.9E 56-R-05 60 83 2545 944 940 17/13 CIRC 40 MI DIA,CLSD,WALL
CLDS 7 MI THICK
19 100400Z 24.4N 132.5B 56-P-05 75 85 2451 930 929 18/14 CIRC 30 MI DIA,CLSD,WALL
CLDS 7 MI THICK
20 101000Z 25.5N 133.3E VW1-R-05 - - - - - = = CIRC 32 MI DIA,CLSD,WALL
o ' CLDS 6 MI THICK
21 101545Z 26.5N 134.3E VWW1-R-05 - - - - - = = CIRC 24 MI DIA,CLSD,WALL
- CLDS 5 MI THICK
22 1022002 27.5N 136.0E 56-P-03 130 120 2637 949 950 18/13 CIRC 30 MI DIA,CLSD,WALL
' CLDS 10 MI THICK
23 110400z 28.7N 137.8E 56-P-05 150 90 2661 954 953 19/13 CIRC 35 MI DIA,CLSD,WALL
' ' CLDS 10 MI THICK
24 1110002 30.8N 141.8E VW1-R-10 - - - - - = - OPEN ALL QUADS,DISORG
25 111600Z 32.6N 144.7E VW1-R-20 - - - - - = - CNTR COMPLETELY DIFFUSED



TYPHOON KIT 05 OCT-11 OCT 1963
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR

48 HOUR ERROR

DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE
050600% 15.7N 139.4E = —mme;=— el
0512002 16.2N 139.3E = ~em—mee e
051800Z 16.7N 139.3E = =—=cee e
060000% 17.3N 139.2E  —====— ;mm—m
060600Z 17.9N 138.8E 339-97 0 e
0612002 18.4N 138.1E 352-120 20000 —emee-
0618002 18.8N 137.4E 360-173 0 o——eeee
070000Z 19.2N 136.8E 075-98 = —me——-
0706002 19.4N 136.3E 050-121 012-292
0712002 19.7N 136.0E 030-150 015-336
0718002 19.9N 135.5E 030-175 014-392
0800002 20.0N 134.9E 024-170 036-215
0806002 20.2N 134.3E 030-210 029-304
0812002 20.38 133.5E 039-250 034-450
0818002 20.6N 132.9E 043-268 038-492
0900002 20.9N 132.1E 097-167 043-542
0906002 21.2N 131.5E 208-47 047-567
0912002 21.7N 131.4E 231-89 066~293
0918002 22.4N 131.5E 231-137 049-623
1000002 23.5N 132.0E 233-163 116-124
1006002 24.7N 132.7E 239-252 230-304
1012002 25.8N 133.7E 257-137 237-360
1018002 26.9N 135.0E 256-140 236=-455 .
1100002 28.0N 136,6E 053~15 239-517
1106002 29.6N 139,1E 030-18 239-618
1112002 31.4N 142,.6B 230-67 250-310
1118002 33.3N 146.0E 235-250 246=-405

AVERAGE 24 HOUR ERROR 144 MI
AVERAGE 48 HOUR ERROR 400 MI

167
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TYPHOON LOLA - 080600Z to 191800Z OCTOBER

I. DATA
A, Statistics
1. Calendar days of tropical warning - 11 3/4
2. Calendar days of typhoon intensity - 5%
3. Total distance traveled during tropical warn-
ing period - 2376 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP - 945mb, 170400%Z
2. Minimum observed 700mb height - 2609m, 170400%
3. Max radius of SFC circulation - 300 mi.
4, Max surface winds - 130 kts

II. DEVELOPMENT

A, Initial impetus - Fracture of polar trough with
subsequent intensification of outdraft at 200mb over surface
vortex :

"B.” Initial surface vortex ‘
1. Junction vortex at 0400002
2. Surface pressure less than 1008mb

C. Zenith flow at 200mb
1. Relative position surface vortex - SE guadrant
of anticyclone o
2. Wind direction over vortex - ENE

III. FINAL DISPOSITION
A. Became extratropical

169
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ZLT

LAND RADAR

AND AIRCRAFT FIXES - TYPHOON LOLA

*Computed

VW1l-R-05

CIRC 9 MI DIA,HVY WALL CLDS
ALL QUADS

RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB

FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 0802552 08.5N 153.1E VW1l-P-05 25 - - 998 ~ - - HVY WEA ALL QUADS
2 0823202 10.2N 151.2E VW1-P-U - 17 - - 1003 -~ = =« NO RDR PRESENTATION
3 0922102 13.5N 145.7E W1-P-U - - - - - - - am-
4 112300z 13.4N 142.5E VW1-P-U 30 - - 1000 - = = ===
5 122235%Z 13.6N 144.4E VW1l-P-05 35 - - 994 - - - ELLIP 100 MI N-S,60 MI E-W
6 130400z 14.5N 144.4E 56-P-02 45 40 3051 998 1000 10/08 FEEDER BAND N
7 1311002 15.1N 145.0E VWl-P-10 - - - - - e e eea
8 1315302 15.6N 144.9E VW1-P-U - - - - - = e - -
9 132224%Z 16.8N 144.3E 56-P-03° 45 32 3005 1004 994 13/11 DIFFUSE CNTR 80-100 MI DIA
10 1404002 17.0N 143.9E 56-~P-03 50 43 2954 987 985 16/12 DIFFUSE CNTR 80 MI DIA
11 140930Z 17.5N 143.5E VW1l-P-02 -~ - 3002 984 - 15/09 CIRC 56 MI DIA,OPEN E,

: : WALL CLDS 4 MI THICK
12 141530z 17.6N 143.5E VWl-P-15 -~ - 2692 - - 14/- ELLIP 80 MI N-S,30 MI E-W
13 142200Z 18.1N 143.2E 56-P-02° 50 62 2941 984 986 12/11 LGT OCNL MOD RAIN IN EYE
14 150400z 18.5N 142.2E 56-P-05 65 53 2890 979 979 14/12 CIRC 15 MI DIA,CLSD,MOD

. RAIN IN EYE

15 150935Z 18.7N 141.5E - - - - - - -
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LAND RADAR AND

AIRCRAFT FIXES ~ TYPHOON LOLA (CONT'D)

*Computed

: RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
PIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME. LAT. ILONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
16 151530Z 18.6N 141.2E VW1-R-03 - - - - - = - CIRC 36 MI DIA,FEEDER BANDS
' ALL QUADS
17 152200% 18.8N 140.8E 56~P-05 80 90 2798 958 968 17/14 CIRC 50 MI DIA,OPEN N,WALL
CLDS 10 MI THICK,WND EYE
10 MI DIA

18 160400Z 19.3N 139.1E 56-P-10 85 80 2728 958 958 18/14 CIRC 40 MI DIA,CLSD,WND
‘ EYE 15 MI DIA
19 161000Z 19.6N 138.2E VW1-R-05 - - - - - - = CIRC 38 MI DIA,CLSD .
20 161530Z 19.7N 137.5E VW1-R-05 - - - - - =~ - OVAL 36 MI NW-SE,33 MI NE-SW
21 1622002 19.9N 136.9E 56-P-02 115 -~ 2643 - 948 19/18 CIRC 30 MI DIA,OPEN N & S
22 170400z 20.2N 136.2E 56-P-12 150 - 2609 - 945 19/16 CIRC 40 MI DIA,CLSD
23 171020z 21.1N 136.2E VW1-R-10 =~ - - - - = = CIRC 60 MI DIA,OPEN E
24 171535% 21.5N 135.7E VW1-R-10 - - - - -~ = = ELLIP 64 MI N-5,51 MI E-W
25 172200Z 22.3N 136.1E 56-P-01 50 80 2621 954 948 16/14 CIRC 70 MI DIA,CLSD
26 180400Z 23.1N 136.1E 56-P-03 125 110 2624 956 949 16/13 CIRC 70 MI DIA,CLSD
27 181000z 23.7N 136.6E W1-R-10 -~ - - - - - - - ELLIP 66 MI N-S,41 MI E-W,

, INTENSE FEEDER BANDS N & W
28 181530% 25.0N 137.1E VW1l-R-10 - - - - - = = CIRC 53 MI DIA
29 182200Z 26.3N 137.7E 56-P-02 95 -~ 2707 965 956 17/14 ELLIP 55 MI ENE-WSW,40 MI

SSE-NNW
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON LOLA (CONT'D)

. UNIT
FIX ’ METHOD
NO/TIME LAT. ILONG. & ACCY

RECON JTWC
MAX MAX MIN MIN MIN 700MB
SFC 700MB 700MB SLP SLP T/Td

WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

30 190400z 27.8N 138.0E 56-P-02 90 - 2734 963 960 17/12 CIRC,WALL CLDS NW QUAD
31 191000Z 29.8N 139.6E VW1-R-10 - - - - - = - CNTR VERY DIFFUSED,NO RDR
. EYE

*Computed



, 'TYPHOON LOLA 08 OCT-19 OCT 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT.  LONG DEG. DISTANCE DEG. DISTANCE
0806002 08.9N 152.7E R ——— -
0812002 09.8N 151.8E = wmacee admem———
0818002 10.7N 150.7E - - o
0900002 11.6N 149.5E —m———— e—————
0206002 12.4N 148.4E - e e e
0912002 13.0N 147.2E - -
0918002 13.4N 146.2E 2 «=cacaa o e e
1000002 13.5N 145.5E - s ————
1006002 13.5N 145.0E p—— ————
1012002 13.5N 144.5E = = =ceeaa —————
1018002 13.6N 143.9E ———— e
110000Z 13.8N 143.5E —mmm— memese-
1106002 14.1IN 143.1E = se;wccce  ccces-
1112002 14.3N 142.6E cmmmme | cccema.
1118002 13.9N 142.4E ————— eceee—-
1200002 13.5N 142.5E =;cmces  s;ceee-
1206002 13.2N 142.9E —————— c——————-
1212002 13.0N 143.5E =  wm;eme ccameee
1218002 13.2N 144.2E =s;ececee  cooe—-
1300002 13.8N 144.4E 272=307 === —eeeaa
1306002 14.6N 144.6E 265=370 =00 eeaee-
131200z 15.3N 145.0E 253=318 =0 eeeeaa
1318002 15.9N 144.7E 242-299 0 cecaea-
1400002 16.6N 144.2E 196=180 == 6~c----
1406002 17.2N 143.8E 231-114 254-520
1412002 17.8N 143.4E 236-102 230-347
1418002 18.2N 142.9E 203=96 228-368
1500002 18.4N 142.4E 240-130 202-268
1506002 18.6N 141.9E 234=-137 233-209
1512002 18.7N 141.3E 250-60 240-228
1518002 18.9N 140.5E 248~55 236=171

175



TYPHOON LOLA 08 OCT-19 OCT 1963
POSITION AND FORECAST VERIFICATION DATA (CONT'D)
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE
1600002 19.1N 139.7E 079-56 257-192
1606002 19.4N 138.7E 281~17 247=170
1612002 19.78 137.9E 220-61 241-110
1618002 19.8N 137.3E 170-51 246-105
1700002 19.9N 136.7E 124-124 160-28
1706002 20.4N 136.1E 214~66 252-100
1712002 21.1N 135.8E 238-78 246~150
1718002 21.9N 135.8E 233-128 229-168
1800002 22.7N 135.9E 233-~186 175-208
1806002 23.5N 136.3E 237-240 243-355
1812002 24.4N 136.8E 290-87 238-358
1818002 - 25.4N 137.3E 267-104 238-435
1900002 26.8N 137.8E 076~135 235«462
1906002 28.4N 138.5E 083-180 239-500
191200z 29.9N 139.7E 082-210 280~26
1918002 32.1N 141.2E 093-186 218-145

AVERAGE 24 HOUR ERROR 146 MI
AVERAGE 48 HOUR ERROR 244 MI

176
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TYPHOON MAMIE - 1506002 to 181200Z OCTOBER

I. DATA
A. Statistics
' 1. Calendar days of tropical warning - 3%
2. Calendar days of typhoon intensity - 3
3. Total distance traveled during tropical warn-
ing period - 1116 mi

B. Characteristics as a. typhoon
1. Minimum observed SLP -~ 971mb, 170400%
2. Minimum observed 700mb height 2819m, 170400%
3. Max radius of SFC circulation - 500 mi
4, Max surface winds - 100 kts

IT. DEVELOPMENT

A. Initial impetus - Northeastward movement of
intensifying anticyclone at 200mb placing surface vortex
under favorable divergent flow

B. Initial surface vortex
1. Junction vortex at 100000z
2. Surface pressure less than 1008mb

C. 2Zenith flow at 200mb
1. Relative position surface vortex - SW quadrant
of anticyclone ‘
2. Wind direction over vortex - ESE

III. FINAL DISPOSITION
A. Became extratropical

179
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LAND RADAR AND AIRCRAFT FIXES ~ TYPHOON MAMIE

*Computed

151.1E

 RECON JTWC
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP sLP T/T1Td
NO/TIME _ LAT. LONG, & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 131335Z 17.0N 160.0E PAA-R-U - - - - - e e
2 140650z 20.3N 159.5E VW1-P-15 20 - - 999 - - - ELLIP 100 MI N-S,60 MI E-W
3 1501202 19.5N 158.6E VW1-P-05 45 - - 992 - - - 2ND VORTEX LOCATED 19.5N
' : '157.1E |
4 152130z 21.0N 154.8E VW1-P-10 80 - 2830 982 972 18/12 ELLIP 24 MI N-S,18 MI E-W
5 160400Z 21.4N 154.2E 56-P-08 85 54 2923 984 982 16/16 CIRC
6 1615302 23.6N 152.5E VW1-R-05 - - - - - - - ELLIP 47MI NE-SW, 35MI NW-SE,
' | OPEN W,WALL CLDS 4MI THICK
7 162200Z 24.4N 151.5E 56-P-10 90 75 2850 971 974 18/11 CIRC 35 MI DIA,CLSD
8 170400Z 25.1N 151.3E 56-P-10 120 75 2819 967 971 15/13 CIRC 35 MI DIA,CLSD
9 171030Z 27.2N 150.4E VW1-R-10 - - - - - - - CIRC 23MI DIA,OPEN W,WALL
CLDS 13MI THICK E SEMICIRC
10 1715302 28.2N 150.2E VW1-R-05 -  — - - - - - WALL CLDS NE QUAD, 6-9MI THICK
11 1722002 30.0N 150.5E 56-P-07 50 65 2899 980 977 20/16 WALL CLDS E QUAD
12 180400Z 32.0N 56-p-05 85 78 2947 984 982 21/16 NO RDR EYE, SYSTEM STRATIFYING



TYPHOON MAMIE 15 OCT-18 OCT 1963
POSITION AND FORECAST VERIFICATION DATA
STORM POSITION

24 HOUR ERROR 48 HOUR ERROR

DTG LAT, LONG, DEG. DISTANCE DEG. DISTANCE
150600z 19.9N 157.7E = =  ===eee emeee
1512002 20.2N 156.6E = W  =—=eee= e
151800% 20.7N 155.,4E = | ~===e=  cmm——e
1600002 21.3N 154.5E = | =—=====  ccee-
160600z 22.2N 153.7E 152-156 0 ==—ew--
161200z 23.0N 153.0E 155-187 = ———e—-
1618002 23.9N 152.1E 154-246 0 @ ——eee-
170000z 24.8N 151.2E 210-150 = @ —eee——
1706002 25.98 150.6E 188-125 163-325
171200z 27.3N 150.2E 198-177 170-384
1718002 28.9N 150.2E 222-225 173-468
1800002 30.6N 150.6E 227-322 218-483
180600z 32.7N 151.4E 216-417 219-480
1812002 34.8N 152.9E 244-382 222-625

AVERAGE 24 HOUR ERROR 239 MI
AVERAGE 48 HOUR ERROR 461 MI
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TYPHOON ORA - 231200Z to 291200% OCTOBER

I. DATA
A, Statistics
1. Calendar days of tropical warning - 6%
2. Calendar days of typhoon intensity - 2%
3. Total distance traveled during tropical warn-
ing period - 1194 mi '

B. Characteristics as a typhoon
1. Minimum observed SLP - 984mb, 280400%
2. Minimum observed 700mb'height - 2929m, 2804007
3. Max radius of SFC circulation - 300 mi
4. Max surface winds - 80 kts
II. DEVELOPMENT
A. Initial impetus - Northeastward movement of
intensifying anticyclone at 200mb placing surface vortex
under favorable divergent flow

B. Initial surface vortex
1. - Junction vortex at 2006002
2. Surface pressure less than 1005mb

c. Zenith flow at 200mb
1. Relative position surface vortex - SW quadrant
of anticyclone
2, Wind direction over vortex - SE

III. FINAL DISPOSITION
A. Became extratropical

184



lT R I i
. ' |
4 - I . . ) - N 4
i I BEST TRACK T T
140°% F—} 401 — } +—+ HA0—+ —t
i TYPHOON ORA ' | i
1 i 23-29 OCTOBER 1963 1 1 1
150 180°
T T LEGEND T T T
T T B4 6HR BEST TRACK POSITS e T T T
A AIRCRAFT OR LANDRADARFIX N | = N R
* SPEED T T u T T T L L T T T T
% % INTENSITY o N e RS
~——— TYPHOON OR TROPICAL STORM 1
------ TROPICAL DEPRESSION i T
O0OO00 FORMATIVE STAGE T - +
———t——+ H904————+
1 1 . QMIDWAY 1]
180° o
f $ }—t i ——1
————+— 2ot
T 1go° T
J =) i) [l 1 | 1 1 1
L 4 1
| L L RN grovomc ol I ! i
——+—1104 o f10% bt 10"t O HOY———+—+
| &qmﬁ . s ! R 1 4 4 4
" I ] e oL L i
130 140° |§5 & TRUK i sonase  160° 1 < 170° o maro’ 1 1§0°




981

LAND RADAR AND AIRCRAFT FIXES - TYPHOON ORA

JTWC

RECON
UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT, ILONG, & ACCY WND WND - HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 2322487 18.9N 159.5E VWl-p-10 08 - - 997 - - - ~NO ORGANIZATION
2 250005% 20.1N 158.3E VW1-P-U - - - 999 - - - WND CNTR 42MI DIA,POOR RDR PRES
3 252115Z 20.4N 156.3E VWl-P-10 35 - - 991 - - - WND EYE 4MI DIA,WELL DEV
FEEDER BANDS

4 260930Z 21.5N 155.4E VW1-P-05 20 - 3018 991 994 15/- CIRC 20MI DIA,OPEN NW SEMI,

. WALL CLDS 5MI THICK

2622007 23.0N 153.8E 56-P-05 70 40 3054 980 989 14/13 CIRC 30MI DIA,OPEN S QUAD
6 270400z 24.1N 152.2E 56-P-05 75 50 2951 990 986 16/14 CIRC 20 MI DIA,CLSD
7 2709452 23.9N 151.2E VW1-R-10 - - - - - = - CIRC 20 MI DIA,OPEN SW QUAD
8 271530Z 24.8N 150.1E VW1-R-10 - - - - - - - CNTR POORLY DEFINED '
9 272200Z 24.8N 149.2E 56-P-05 40 40 2947 992 986 16/13 NO VISIBLE EYE
10 280400Z 25.3N 149.5E 56-P-08 50 50 2929 981 984 14/11 CIRC 30 MI DIA
11 281100Z 26.1N 150.0E VW1-R-05 - - - - - - - OVAL 36MI NE/SW,28MI NW/SE,
' OPEN E,CLDS FORMING IN EYE

12 2815302 26.7N 150.6E VW1-R-10 - - - - - - - DISSIPATING RAPIDLY
13 2822392 28.6N 151.8E 56~P-05 75 50 2963 981 984 19/15 WALL CLDS N QUAD
14 290515Z 30.3N 152.3E 56-P-15 60 - 2947 984 987 12/08 NO VISIBLE EYE
15 291100z 31.6N 152.8E VW1l-R-10 - - - - - - - NO RADAR EYE

*Computed



TYPHOON ORA 23 OCT-29 OCT 1963
POSITION AND FORECAST VERIFICATION DATA
48 HOUR ERROR

STORM POSITION 24 HOUR ERROR

AVERAGE 24. HOUR ERROR 180 MI
AVERAGE 48 HOUR ERROR 222 MI

187w

DTG LAT.  LONG. DEG. DISTANCE DEG. DISTANCE
2312002 18.2N 159.9E ————— eee——
2318002 18.6N 159.7E ————— mereme——-
2400002 18.9N 159.4E cmmmmn mee—
2406002 19.2N 159.2E ——— T re——
2412002 19.5N 158.9E cammme . cmm——
2418002 19.7N 158.4E —————— mee———-
2500002 19.9N 158.0E ————— cme——
2506002 20.0N 157.5E cmm—— mee———
2512002 20.2N 157.0E —————— mee——
2518002 20.3N 156.5E ————— cme——
2600002 20.6N 156.0E ————— ceee—-
2606002 21.0N 155.6E JRPR—— ———
2612002 21.6N 155.2E - PR
2618002 22.3N 154.5E cmmmme demee—
2700002 23.1N 153.3E 173-141 S ——
2706002 23.6N 152.0E 163=165 =0 o eeme=—-
2712002 23.9N 150.8E 120-125 =00 cee—--
2718002 24.2N 149.7E 118-161 = =00 ommme—-
2800002 24.9N 149.3E 046-87 154-244
2806002 25.4N 149.6E 001-272 170-255
2812002 26.2N 150.1E 351-227 178=-111
2818002 27.2N 151.1E 348-247 204-161
2900002 28.9N 151.9E . 257=231. 280-174
2906002 30.5N 152.3E 254~-161 016-278
2912002 31.8N 152.9E 238-167 026-333
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TYPHOON PHYLLIS - 120600Z to 140000Z DECEMBER

I. DATA
A, Statistics
1. Calendar days of tropical warning - 2
2. Calendar days of typhoon intensity - 1k
3. Total distance traveled during tropical warn-
ing period - 486 mi.

B. Characteristics as a typhoon
1. Minimum observed SLP ~ 986mb, 122245%
2. Minimum observed 700mb height - 2940m, 1222457
3. Max radius of SFC circulation - 210 mi
4. Max surface winds - 75 kts

II. DEVELOPMENT .

" A. Initial impetus - Juxtaposition of long wave trough
with subsequent fracture. Outdraft at 200mb level moved over
surface vortex.

B. Initial surface vortex
1. Junction vortex at 0818002
2. - surface pressure less than 1010mb

C. Zenith flow at 200mb

1. Relative position surface vortex - Center of
outdraft. . '
2. Wind direction over vortex - variable

IIT. FINAL DISPOSITION
A. Dissipated over water.
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T61

LAND RADAR AND AIRCRAFT FIXES - TYPHOON PHYLLIS

RECON JTWC

UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td

NO/TIME LAT. ILONG., & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS

120315Z 14.2N 119.2E SHP/RDR - - - - - - - 80 MI DIA

120640Z 15.0N 118.9E SHP/RDR - - - - - - - ———

120815Z 14.9N 118.8E LND/RDR - - - - - e - e

121000z 15.1N 118.8E LND/RDR - - . - - — = = aea

121500z 15.4N 118.7E SHP/RDR ~ - - - - = - e

121805Z 16.3N 118.9E LND/RDR. - - - - - = - .-

1222457 16.8N 118.9E VW1-P-02 75 - 2940 992 986 15/09 30 MI DIA,OPEN E-N,WALL

CLD 5-10 MI THICK

NoOOUdWN

8 130400z 17.7N 118.9E 56-P-% 50 50 3060 996 998 13/09 FLT LVL WND AT 500MB, -CIRC
: : 30 MI DIA,WALL CLD 15 MI

' : THICK

9 131045Z 18.8N 120.5E LND/RDR 75 - - - - - = ==

*Computed



TYPHOON PHYLLIS 12 DEC-14 DEC 1963

POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR

DTG LAT, LONG, DEG, DISTANCE DEG. DISTANCE
120000%z 13.8N 119.3E = ==-eee e
1206002 14.6N 11%.0E = = ===e-e o
1212002z 15.4N 118.8E = —=——-m= —————
1218002 16.2N 118.8E = ====—e e
130000%Z 17.0N 118.8E —————— e
1306002 18.1N 119.3E 184-219 @ —ameeee
1312002 19.1N 120.9E 206-264 00 —m——ee
171007 10 |/N 122 TR == ecommmememea  eeemeseee—me—

kel e WD N d

e S e IV

Ao don e o T Ak

AVERAGE 24 HOUR ERROR 242 MI

’—-l

{8
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TYPHOON SUSAN - 181200Z to 281800Z DECEMBER

I. DATA
A,

Statistics

1. Calendar days of tropical warning - 10%

2. Calendar days of typhoon intensity - 8

3. Total Jistance traveled during tropical warn-

ing period -~ 3204 mi.

‘B.

iI. DE
A,

VELOPMENT

Characteristics as a typhoon

1. Minimum observed SLP ~ 932mb, 262200z

2. Minimum observed 700mb height - 2478m, 262200%
3. Max radius of SFC circulation - 500 mi

Mav enrfara winde - 128 k+eo
e - e dhe ol N N e o o 2R S =

;

= e & WV A dANA M .

Initial impetus - Superposition of deep polar trough

with,subgequent fracture.

B.

c.

Initial surfaée vortex
1. Junction vortex at 180000z
2. Surface pressure less than 1007mb

 Zenith flow at 200mb

1. Relative position surface vortex - SW quadrant

of outdraft.

2. Wind direction over vortex - SE

III. FINAL DISPOSITION
A. Extratropical

194
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961

LAND RADAR AND AIRCRAFT FIXES - TYPHOON SUSAN

C RRen

N

ANdd Vs

*Computed

UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME IAT. ILONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
1 192155Z 06.5N 167.8E 54-P-00 - - - - - - - FLT LVL 225MB,25 MI DIA-
2 200430Z 07.6N 168.7E VW1-P-10 45 - - 1001 - - - NO CLD CIRC
3 200835z 08.1N 168.3E LND/RDR - - - - - - -
4 201600Z 08.2N 167.2E LND/RDR - - - - R :
5 202200Z 08.0N 165.0E 56-P-05 40 ' 40 3085 1004 1004 11/08 NO SHAPE OR WALL CLDS
6 210410Z 08.6N 164.2E 56-P-03 45 40 3045 982 996 16/- CIRC,CLSD :
7 212230z 09.0N 160.9E 56-P-01 50 52 3060 - 998 14/07 NO VISUAL WALL CLD,NO RDR CNTR
8 220419z 09.2N 159.4E 56-P-04 45 ~ 50- 2990 986 993 12/11 CIRC 20 MI DIA,WALL CLDS 8
' - MI THICK
9 220930z 09.8N 158.9E VW1-R-10 - - - - - = - NO WALL CLDS OR EYE
10 2215302 10.2N 156.9E VW1-R-10 -~ - - - - - - 'RAGZED 35 MI DIA,WALL CLDS
' . NOT DEF _
11 222140Z 11.2N 155.6E 56-P-05 55 60 2954 982 987 14/11 15 M1 DIA,WALL CLD OPEN E-S,
5 MI THICK :

12 2304002 11.3N 154.6E 56-P-05 65 60 2935 974 983 16/12 18 MI DIA,WALL CLD 8-12 MI

: . THICK,RDR EYE 10 MI
13 230935Z 12.0N 153.7E VW1-R-10 - - - - - = - DIFFUSE 50 MI DIA,NO WALL CLD
14 2315352 13.1IN 151.8E VW1l-R-05 - - - - - - - CIRC 52 MI DIA
15 232200z 12.9N 150.2E 56-P-40 75 - 2902 983 983 12/12

CIRC 40 MI DIA



L6T

LAND RADAR AND AIRCRAFT FIXES - TYPHOON SUSAN (CONT'D)

RECON JTWC
, UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT. LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
16 2403002 13.6N 149.1E 56-P-05 110 70 2838 970 974 14/12 OVAL N-S, 30X20 MI
17 240730Z 13.8N 148,1E VW1-P-05 120 - - 968 - - - CIRC 22 MI DIA,FLT LVL 600FT
18 241030Z 14.0N 147.5E VW1-R- - - - - - - - = - :
19 2415302 14.2N 146.6E VW1-R-03 - - - - - - - OVAL NW-SE, 30X27 MI,WELL DEF
20 242200Z 14.5N 145.2E 56-P-00 120 107 2643 942 948 18/14 ELLIP E-W,17X15 MI, WALL
CLD 5 MI THICK '

21 2503542 14.8N 144.0E 56-P-=01 120 78 2597 938 946 15/14 OVAL WNW-ESE, 25X15 MI
22 250930Z 15.28 142.8E VW1-R-05 - - - - - - — CIRC 42 MI DIA, WALL CLDS

| | ' S-NW 8 MI THICK b _
23 2515302 15.6N 141.4E VW1-R-05 - - - - - - - WALL CLD SW SEMI 10 MI THICK,
: ' 2ND WALL CLD CIRC 54 MI DIA,

"15-25 MI THICK
24 252200z 15.6N 140.5E 56-P-44 75 105 2737 970 964 13/12 NO RDR EYE,RAIN-CLDS IN EYE
25 2603507 16.3N 139.8E 56-P-05 100 120 2563 945 940 21/17 CIRC 30 MI DIA
26 261000Z 16.8N 138.8E VW1-R-05 - - - - - - - ROUND 37 MI DIA
27 2615302 17.4N 138.5E VW1-R-10 - - - - - - - OVAL NNW-SSE,40X30 MI,WALL
_ ‘ , o CLD 7 MI THICK

28 262200Z 18.0N 139.0E 56-P-03 - 100 2478 938 932 18/16 CIRC
29 270400Z 18.5N 139.1E 56-P-05 100 100 2496 934 936 15/15 CIRC 40 MI DIA
30 2710002 19.7N 140.0E VW1l-R-02 - - - - - - - ELLIP NE-SW,40X30 MI

*Computed
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LAND RADAR AND AIRCRAFT FIXES - TYPHOON SUSAN (CONT 'D)

*Computed

RECON JTWC
N UNIT MAX MAX MIN MIN MIN 700MB
FIX METHOD SFC 700MB 700MB SLP SLP T/Td
NO/TIME LAT, LONG. & ACCY WND WND HGT MBS *MBS (°C) EYE CHARACTERISTICS
31 271530Z 20.4N 141.3E VW1-R-05 - - - - - - - ELLIP N-S,24X19 MI
32 272200z 21.7N 143.7E 56-P-03 115 110 2646 952 952 18/18 CIRC 25 MI DIA
33 2804002 23.1N 146.1E 56~P-04 125 115 2661 936 954 17/17 RAGGED,CIRC 10 MI DIA,
: " RAIN-CLDS IN EYE o
34 280930Z 23.7N 149.2E VW1-R-10 - - - - -~ - - CIRC 20 MI DIA,OPEN E & SE
35 281550Z 24.4N 153.0E VW1-R-03 -~ - - - - - - '

RAGGED, CIRC 45 MI DIA,NO
WALL CLDS



TYPHOON SUSAN 18 DEC-28 DEC 1963

POSITION AND FORECAST VERIFICATION DATA

STORM POSITION

T NN

24 HOUR ERROR

o IRPTYR AT v

: DTC . I.i_c?;Tw L MVVAN\T o DEGo U.LDJ.AINL!:
1812002 04.3N 172.0E = ==meee
181800z 04.6N 171.5E ———
1900002 04.8N 170.9E = ~——mem—e
1906002 05.2N 170.3E —m=—em
1912002 05.7N 169.8E —=m——-m
191800Z 06.3N 169.5E ———
2000002 07.0N 1635.0E =—=m——-m
2006002 07.8N 168.5E 237-208
2012002 08.0N 167.3E 232-172
2018002 08.1N 166.1E 228-121
210000z 08.4N 164.8E 266-65
2106002 08.7N 163.9E 059-166
211200z 08.9N 162.9E 060-153
2118002 09.1N 161.8E 085-55
2200002 09.2N 160.5E 346-58
2206002 09.5N 159.1E 018-115
2212002 09.9N 157.7E 054-55
2218002 10.4N 156.4E 070-78
230000%Z 11.0N 155.3E 074-94
2306002 11.6N 154.2E 192-47
2312002 12.4N 153.1E 174-63
2318060z 12.88 151.4E 145-5%
2400002 13.1N 149.8E 056-80
2406002 13.8N 148.4E 067-78
2412002 14.1N 147.1E 066-130
2418002 14.3N 146.0E 031-268
2590002 14.6N 144.8E 3148-98
2506002 14.9N 143.5E 359-136
251200z 15.4N 142.2E 016-176
251800z 15.8N 140.9E 045-174

s

N}

332-55

062-135
067-150
055-114

OO0 00
[V IS IS, I N



TYPHOON SUSAN 18 DEC-28 DEC 1963

POSITION AND FORECAST VERIFICATION DATA (CONT'D)

QOINA AT/

STORM POSITION 24 HOUR ERROR
DTG LAT. LONG DEG. DISTAN
260000z 16.2N 140.1E 046-158
2606002 16.5N 139.3E 042-159
2612002 16.9N 138.7E 360-164
261800z 17.5N 138.6E ©003-113
2700002 18.2N 138.9E 228-73
270600z 18.9N 139.3E 360-83
2712002 20.0N 140.4E 308-65
2718002 20.8N 142.1E 297-96
280000z 22.2N 144.4E 271-40
2806002 23.4N 147.2E 248-235
2812002 24.0N 150.6E 262-330
2818002  24.6N 154.4E 278-295
AVERAGE 24 HOUR ERROR 127 MI
AVERAGE 48 HOUR ERROR 266 MI

200

W

48 HOUR ERROR
DEG. DISTANCE

033-318
038-410
055-547
058-510

060-445
063-395

A5 e Py

001-90

014-145
292-126
280-209

276-345
279-448
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APPENDIX A

APPREVIATIONS AND DEFINITIONS

1, Certain words that appear frequently in this report
are abbreviated as follows:

CINCPAC
CINCPACAF
CIRC

CLD (8)
CNTR

DEF

DEG

DIA

DIV

ELLIP

=®r At
EalANJINS

FAFWC
54WRS
56WRS

FNWF

‘e £4
LA, 4L

FWC/JTWC

INDEF

iTrce

JMA
JMG/PACOM
K(KILO) Time
KT(S), kt(s)

MT mi

Ldd ) b

MB(8), mb(s)
c‘ﬂT )
NA

NMC

NwWSC

ORIEN

Commander in Chief, Paci
Commander in Chief, Paci
circular

cloud(s)

center

defined

degree

diameter

divergence

elliptical

P Ve et Yo
S AViIIYA LT

Ffuchu Air. Force Weather Central, Fuchu Air
Station, Japan

54th Weather Reconnaissance Squadron, And-
ersen Air Force Base, Guam, M. I.

56th Weather Reconnaissance Squadron,
Yokota Air Base, Japan

fi
fi

a1
=
Q
a
0
®

ic Ai

'Fleet Numerical Weather Facility, Mcnterey,

California
fand

e o

Fleet Weather Central/Joxnt Typhoon Warn-
1ng L'EITCEI, uudm, l'.l. .L.

indefinite

Intertropical 2one of Convergence

Japan Meteorological Agency -

Joint Meteorological Group, Pacific Command

.Mariana Islands local time

knot (s8)

nautical m

millibar (s

(Y -]
Mid-Pacific trough

not applicable

National Meteorological Center (formerly
JNWP, Joint Numerical wWeather Prediction)
National Weather Satellite Center (formerly
METSATLAB)

oriented

iles
)

202



QUAD (8) quadrant (s)

RAD radius

SFC surface

Be Equivalent Potential Temperature

vw-1 Airborne Early Warning Squadron One, NAS
Agana, Guam

WESTPAC Western North Pacific Area

WND wind

Z (ZULU) Time Greenwich mean time

2. Points of the compass are abbreviated: N, SE, WNW, etc.

3. Latitude and longitude are abbreviated: 30N 140E, etc.

4, The following define and clarify certain words and
phrases that appear in the tables, "Land Radar and Aircraft

= =)~ L83 8 4 [l =3 BN Rt ~iiaaia ANGNRGL &Qiiw &

Fixes," Chapter Iv.

A, FIX NO. - This number corresponds to the number
of the fix plotted on the “Best Track Chart."®
. TIME - The date-time group of the fix
. LAT,. - Latitude of the fix
. LONG. - Longitude of the fix.
. UNIT, METHOD & ACCY -

(1) UNIT -~ The unit that made the fix: 54 -
54WRS, 56 - 56WRS, 315 -~ 315th Air Division

{2) METHOD - The method used to make the fix:

\& 7/ A A A B ANS BT A AN W CadN “is LR Re -

P - penetration, R - radar, T - triangulation, LND/RDR -

land radar

Hoow

(3) ACCY - The estimated accuracy of the fix in
nautical miles
F. RECON MIN SLP MB - The minimum sea level pressure
in millibars reported by aircraft.
G. JTWC MIN SLP MB - The minimum sea level pressure
in millibars computed by JTWC

H. MAX SFC WND - The maximum observed surface wind
in knots

T MTAT 72NNME TN . Mha mindmiim 7NNmE hatiah+ 1n Ffand

- . 1AL LN TAAYAV I =] LA\T L 4RI LI AP EQUEERIES 1LY 7 JVvilng F ¥ 8~ J.\dll!.. Al ATT W

Jd. MAX 700MB WND - The maximum 700mb wind in knots

K. 700MB T/Td (°C) - The maximum 700mb temperature

and dewpoint in degrees centigrade
5. Synoptic tracks in the JTWC tropic area are:

A.

ound R

0
o

in to two coordinates and flig



0 plus hours with synoptic reports normally every hour.
8

Y i RO -

egs are flown at 1500 ft, 700mb and 500mb at JTWC request.
B. TRANSPAC diversion to.one coordinate not less
than 5 DEG off course. Flight altitude will normally be

700mb or 500mb.

determination of the position of a tro-
pical cyclone at a precise time. Generally, the term "fix"
is used when the position of the cyclone has been deter-
mined by a reconnaissance aircraft penetration or by air-
borne, land or ship radar. 1In the case of a reconnaissance
aircraft penetration, the actual fix may be based on one or
all of the following: visual observation, radar, surface
pressure, surface or upper level winds, constant

“ui = L= - E3— A= N L 9 P LV 1~ S

helght, and temperature/dew point.

~1
3
H
H
E)
H -
Ul
cr
ol
@

8. A sortie is defined as a flight by one aircraft with
one or more. objectives; i.e., it may make one or more fixes
and/or one or more investigations on ohe” or Mmore tropical
cyclones.

9. The term "tropical cyclone" or "cyclone" as used in
this publication has two definitions dependent upon usage.

A. “Propical cyclone" or “cyclone“ is used to des~
cribe a suspected tropical cyclonic circulation which

appears capable of intensification, and to which has been
assigned a “"cyclone number" for the purposes of reconnais-
sance and to assure that records regarding 1t are not con-
fused with those of another.circulation.

B. "Tropical cyclone" or "cyclone" is used in the
general sense, e.g., "Typhoon JOAN was the most intense
tropical cyclone of 1959," or "Tropical cyclones more fre-

quently develop during August and September.”

(1) A "Tropical Depression" as used by JTWC is

-7 23 2 & AASpatbolLVE2 (=% VaTtie

a tropical cyclone with a coniirmed cyclonic clrculatlon
for which warnings are being issued and whose surface wind
speeds do not exceed 33 kts. Tropical depressions are
numbered and often abbreviated TD.

(2) A "Tropical Storm" is a tropical cyclone in

which the maximum surface wind speed is no more than 63 kts

204



but greater than 33 kts in warning status. Tropical storms
are named and sometimes abbreviated TS.

(3) A "Typhoon" is a tropical cyclone located W
of 180 DEG longitude in which the maximum surface wind
speed is 64 kts or greater in warning status. Typ

sStatus. oons are
named.

10, A "Stidd Diagram" or "checkerboard" is a chart on
which a continuous plot of surface observations is main-
tained for a series of stations. The observations for each
individual station are plotted in either a horizontal or
vertical line.

11. Recurvature - that point at which the cyclone ceases
movement to the W of N and commences moving to the E of N.

12, Vortices:

A. Embedded vortex of easterly wave -~ closed cyclo-
nic circulation along easterly wave and separated from ITC.

B. Junction vortex - closed cyclonic circulation at
the junction of easterly wave and ITC.

c. Embedded vortex of ITC - closed cyclonic circu-

lation along ITC with absence of easterly wave
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APPENDIX B

LIST OF ILLUSTRATIONS, CHARTS AND DATA

Operational .
SEAY Graph ----- e e e e e e e e ——— 10
Decay Graph =—===ccmccc e el 12
500mb Long Wave Analysis & 48 Hour Prog =——-———=———e-- 14
Typhoon Reconnaissance Data ——-———-——mmmmmmmemee o ___ 15
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