CHAPTER lil - SUMMARY OF WESTERN NORTH PACIFIC
AND NORTH INDIAN OCEAN TROPICAL CYCLONES

1. GENERAL

During 1985, JTWC issued warnings on 27 western
North Pacific tropical cyclones (1 tropical depres—
sion, 9 tropical storms, 16 typhoons and one super-—
typhom). This was almost an average year when
compared to the climatological mean of 27 for the
frequency of tropical storms and typhoons. Six north
Indian Ocean tropical cyclones, all of tropical storm
intensity, developed as compared to the climatologi~
cal average of four. In summary, JTWC issued warn-
ings on 33 northern hemisphere tropical cycloes.

In 1985 for the western North Pacific there
were 127 warning days — a warning day is defined as a
day during which JIWC issues warnings on at least one
tropical cyclone. For 38 of these 127 days, warnirgs
were being issued on two tropical cyclones. There
were also 2 three-cyclone days, 2 four—-cyclone days,
and one day in which JIWC issued warnings an five
different WESTPAC tropical cyclones at the same time.
When the north Indian Ocean txopical cyclones are
included, - there were 141 warning days, 41 two—
cyclone days, 3 three-cyclone days, 3 four—cyclone
days and 1 five-cyclone day.

Six hundred and fifteen warnings were issued on
the 27 western North Pacific tropical cyclones and 54
were issued on the six north Indian Ocean tropical
cyclones. There were 39 initial Tropical Cyclone
Formation Alerts (TCFA) for WESTPAC and 8 far the
north Indian Ocean. In WESTPAC, TCFAs were issued
for all except one of the significant tropical
cyclones that developed during 1985. The false alarm
rate of 33% for WESTPAC seems fairly high, however,
it did enable JIWC to provide the customer with an
mean lead time of 27.5 hours on significant tropical
cyclone develcpment, For the North Indian Ocean
TCFAs were issued for all but one of the signif-
icant tropical cyclones. The false alarm rate for
TCFAs was 38% with a mean lead time of 20.2 hours.

2. WESTERN NORTH PACIFIC
TROPICAL CYCLONES

There are several interesting aspects of the
1985 tropical cyclone activity. In general, it can
be neatly divided into two periods: the early part,
January to August and the late, September to December
(see composite tropical cyclone best tracks on pages
15 and 16). The early 1985 camposite best tracks
show that the overwhelming majority of the tropical
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cyclones during that period recurved, that is: 11
recurvers versus 3 west-northwest straight runners
and one low-latitude tropical storm (Fabian) which
behaved erratically. This is somewhat atypical
since, normally, the majority of the recurvers occur
during the later part of the year when brezks in the
subtropical high pressure ridge develop as the
influence of the mid-latitude troughs extends further
south with the approach of fall. The Philippine
Islands were spared during the first part of the
year, except for a glancing blow from Typhoon Hal in
June. However, during that period, no less than 8
tropical cyclones affected, or posed a direct threat
to, Okinawa, Korea and Japan. In some cases the same
tropical cyclone affected all three. Notice the
point 200 nm (370km) south-southeast of Okinawa —
four, and nearly five, different tropical cyclone
tracks intersected at that location. The major
generation areas during the first part of the year
were: a two~-to-three degree swath centered on six
degrees north latitude, from the southeastern coast
of the Philippine Islands to near Ponape; ancther
area north of Guam; and a third area south of
Okinawa.

A major shift in tropical cyclone activity
occurred during the second part of the year (see
composite best tracks an page 16). Notice that only
2 tropical cyclones recurved. Whereas, Japan and
Korea received the brunt of the tropical cyclone
activity the first half of the year, it was the
Philippines and Vietnam which suffered most during
the second. Three typhoons and one supertyphoon
transited Luzon. In addition, one typhoon crossed
the southern Philippine Islands. Three typhoons
affected northern Vietnam and a total of 4 typhoons
and 4 tropical storms struck the Asian mainland from
southern Vietnam to the vicinity of Hong Kong. The
major generation areas were: one west of Palawan
Island in the South China Sea, and the other south
and southeast of Guam. This contrasts with the first
part of the year, when generation locations were more
evenly distributed over WESTPAC.

In the western North Pacific, tropical cyclones
reaching tropical storm intensity, or greater, are
assigned names in alphabetical order from a list of
altermating male/female names (refer to Appendix II).
Table 3-1 provides a summary of key statistics for
all western North Pacific tropical cyclones. Each
tropical cyclone's maximum surface wind and minimum
sea-level pressure (in millibars) were cbtained from
best estimates based on all available data. The
distance traveled was calculated from the JTWC
official best tracks (see Annex A).



Tables 3-2 through 3-5 provide further informat-
ion an the monthly and yearly distribution of trop-
ical cyclones, warnings and Tropical Cyclone
Formation Alerts.

TABLE 3-1, WESTERN NORTH PACIFIC
1985 SIGNIFICANT TROPICAL CYCLONES
CALENDAR NUMBER OF MAXIMUM BEST TRACK

DAYS OF WARNINGS SURFACE ESTIMATED DISTANCE
TROPICAL CYCLONE PERIOD OF WARNING WARNING ISSUED WINDS—-KT (M/S) MSLP- MB TRAVELED-NM (KM)

0lw ELSIE 07 JAN - 09 JAN
02w FABIAN 09 JAN - 13 JAN
03w GAY 21 MAY - 26 MAY
04w 04w 18 JUN ~ 20 JUN
05w HAL 19 JUN ~ 25 JUN
06w IRMA 25 JUN 01 JUL
oTw JEFF 22 JUL 02 AUG
08w KIT 03 AUG 11 AUG
oow LEE 11 AUG 14 AUG
iow MAMIE 16 AUG 20 AUG
1w NELSON 17 AUG 24 AUG
12w ODESSA 23 AUG 01 SEP
13w PAT 27 AUG 01 SEP
14w RUBY 28 AUG 01 SEP
02C SKIP 30 AUG 08 SEP
15w TESS 01 SEP 06 SEP
16w VaL 15 SEP 18 SEP
17w WINONA 19 SEP 22 SEP
18w ANDY 28 SEP 02 ocCT
19w BRENDA 29 -SEP 05 ocCT
20w CECIL 12 oct 16 OCT
21W STY DOT 13 oCT 22 oCT
22w ELLIS 16 oOCT 20 oCT
23w FAYE 23 OCT 01 NoOV
24w GORDON 20 NOV 26 NOV
25W HOPE 17 DEC 24 DEC
26W IRVING 18 DEC 21 DEC

9 40 (21) 995 976 (1808)
16 55 (28) 989 507 (939)
22 100 (51) 951 1464 (2711)
10 30 (15) 992 441 (817)
22 100 (51) 942 1305 (2417)
27 90 (46) 957 2413 (4469)
43 75 (39) 967 2668 (4941)
33 85 (44) 959 1953 (3617)
15 60 (31) 985 1326 (2456)
17 70 (36) 975 1335 (2472)
27 95 (49) 961 1651 (3058)
39 90 (46) 957 2328 (4311)
23 95 (49) 961 1337 (2476)
19 55 (28) 982 1310 (2426)
34 80 (41) 9274 1822 (3374)
22 75 (39) 967 1470 (2722)
14 50 (26) 992 1630 (3019)
11 50 (26) 990 518 (959)
16 70 (36) 970 705 (1306)
25 90 (46) 964 1551 (2872)
16 100 (51) 944 1034 (1915)
34 150 (77) 897 3074 (5693)
19 50 (26) 995 1046 (1937)
39 100 (51) 960 1849 (3424)
23 ‘45 (23) 997 797 (1476)
26 100 (51) 948 1444 (2674)
14 60 (31) 994 806 (1493)
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1985 TOTALS: 127%* 715

* OVERLAPPING DAYS INCLUDED ONLY ONCE IN SUM.

TABLE 3-2. 1985 SIGNIFICANT TROPICAL CYCLONES

WESTERN
NORTH PACIFIC {1959-1985)
TROPICAL
DEPRESSIONS 99
TROPICAL STORMS . 268

TYPHOONS

ALL TROPICAL
CYCLONES

1959 - 198y
AVERAGE . .8 1.3 2.0 4.7 6.3 5.7 4.6 2.6 1.4

CASES 22 34 54 128 170 153 124 7 38

FORMATION ALERTS: 26 of 39 Formation Alerts developed into significant tropical cyclones.
Tropical Cyclone Formation Alerts were issued for all except one of the
significant tropical cyclones that developed in 1985,

WARNINGS: Number of calendar warning days:

Number of calendar warning days with
two tropical cyclones in region:

Number of calendar warning days with
three or more tropical cyclones in region:

12
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APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

FEB MAR

JAN  FEB

YEAR

{1945-1958)

2.4 2.0

3.2

2.9

.7 1.1 2.0

AVERAGE

17.3

.6

3.3 3.1 3.1 1.6

(1959 ~ 1985)

9 2.7

.8

TABLE 3-4.

FREQUENCY OF TROPICAL STORMS AND TYPHOONS BY MONTH AND YEAR

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL

YEAR

{1945-1958)
AVERAGE

1.2 27.3

4.1 2.4

9

4.

5.4

4.3

1.1 1.8

.8

{1959-1985)
AVERAGE

33

131 112 66

21 30 44 117 147
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TABLE 3-5.
FORMATION ALERT SUMMARY

WESTERN NORTH PACIFIC

ALERT SYSTEMS TOTAL
NUMBER WHICH BECAME NUMBERED
OF ALERT NUMBERED TROPICAL DEVELOPMENT
YEAR SYSTEMS TROPICAL CYCLONES CYCLONES RATE

1975 34 25 25 74%
1976 34 25 25 74%
1977 26 20 21 17%
1978 32 27 32 84%
1979 27 23 28 85%
1980 37 28 28 76%
1981 29 28 29 97%
1982 36 26 28 72%
1983 31 25 25 8l
1984 37 30 . 30 81%
1985 39 26 27 67%

{1975-1985)
AVERAGE

CASES

14



18

75" 8ot as*

o8 100°

108" no* ns

125" o« 1230

1557

188

170°

/vvmm! l
. U
e

s

1,
N, (Y

: frasck -
o + 10t + X
0

o . ] 1 S <58 .
N : I S A Lo AL .
M BN SERIR IR I T
£ MSPUPNEL | I + . ; o
HRRRRT: FERN NORTH PACIIGT [ g el ST
4 TROPIGAL CYCLONES. . . Y . R . 1 ] [
—— —t =~ . /".;\ NI P - -
R P \>¢ >L- . wha 0T [ [
..,’I,“ / N\ oot . [
I i TN AN :
N By .“ ey : - ) oo . . N ! Iwo ami , P uu.cvi .
cucimiol IS N Rt I Y (9 o <\ ¥ % e I
L : . ‘l ;V. .Idl.llll

\l*4
78" 80 3%

25 100

170"

175%

NOCC GUAM 3182/20 ( MEX 5 - &)




a9l

.75' 80" 8s* o0 95" 100* 105" 150° 155.):" , 7‘—16_6.': . ”—q'(]"vfx"hﬁwﬁ v_}j’_()’v - ‘175'r“ v—-w—r‘—??;S'
R o~
:) D N 4 T
. Ll )
- \-4‘ -+
P 40 t bt e“db“t T Y 401
. j | L | ,. i
- L : H 3
».\.‘\,-\ I B p j i
PO U | I R I PSP ISR EETRPSIR Mt " ' 2
" . . L
Al . TROPIGAL CYCLONES ] i
o | SER-DEC 1985 I
AR . I !
30—+ It T T S S B e e t 309
‘(,\ Sy L L
N e k 3 v
o ; | ]
o i .
ol o SRR IR DU ESUDUN PRSI S S I -
) T ’ i WO JiMa L 9 ) L P
. . fane
acr e%* | " ) i .
) ) T’:’ 80 155 80" 15er e 1750
20 —+—4——+ / oottt Rt e S s B " ! 207
N WAKE :
180 —+—+—+ -+ Frica it L S e t—+ prrpmbmp— 15
© . maomsd - - .
R . ~ .
| S T J . . " ENEVETAK:
10° —H—— =ttt ~g Ao b .‘J' [ oot 110
v‘ : . e
S |1l B
L . 4 L we
s L B b o B e e s bt Jep
& N it e '
) Y -
T BRENDA
‘ ] Sramk
+ ; t ~—4— - bt T R +—4 o
o+ t N
' N .
7 ke o
. X . . .
. S .
- * SR Y 14 B T et oo S SR [ T op -t b B0
. O S T :
s ! 1 e /5 . -‘;ﬁ - ] :
;
! “ RS .
b ALY _A_,QZb.....,,~.A,,.L_‘. PRI Y
9 . y n " P T
10;5' 80 8% 90" $5° 100" 145" 180" 1B6s} 16C°* 135" 170 ) 680"

NOCC GUAM  3182/20

CNEW 5 - 80)



8l

:f:;j._i:'ffﬁg ',1  ijle::":Zﬁz’,"j.jﬁﬁ,":f:ﬁI'.jﬁ;ﬁﬁﬁiIﬁ

} ———t —+—+— ——+ } ——+— H——— +—13 TROPICAL ]
I o T o N F e S . STORM ELS'E o 4
'.6’.., e Tt e ot 4+ - - - BEST TRACK TC-O'\W o]
. j’ . e T ot 4+ -4+ . 07JAN-09JANS5 o
ChENAEAL o L o o s L0 L o L L MAX SFC WIND 40 KT

28—+ MINIMUM SLP 995 MBS  +———|
1 1 1Iwo JiMA 1 1 ® | L R
MARCUS
4 4 4 + 1 1 1 : e
130° 135° “o° 145° 150° 155° 160°
- i — i - i LEGEND e

. T o Lo et P T H--- 06 HOUR BEST TRACK POSIT
’ e A ' SPEED OF MOVEMENT

X ot ot 4 s iNtensiy
. C  POSITION AT XX/0000Z
17 ceo TROPICAL DISTURBANCE

B R S et I, SR Y L ses TROPICAL DEPRESSION T

T N ..?07\..\_ . ..339C. . - 4L . . . . L . . . —— TROPICAL STORM o]

. —f %*D9/00Z —— TYPHOON
15— —+—t—t T +——— ' @ SUPER TYPHOON START +——t—

+

-4
—t
N

5o
>
3
Zzd

St

4o ooy L L 0 0 L 0 S SUPER TYPHOON END
1 il 4 -3 , 1 | ¢o EXTRATROPICAL
B N R L LN Y A IO "1 DISSIPATING STAGE
s A T NP A O A FIRST WARNING ISSUED
| 18 /"" Los . ® % LAST WARNING ISSUED

h . T T %, T~ T ° ' ° T ENEWETA
O L o i B LA e L o R o o [V K RS
L] -
o . b L kwasatem L ]
PALAY 1S ¢ 07/00Z o . o .
R 107 congee | ’ Fo : TMAJURD r
T icrr .
AT get—
el L Y A A
°°°
H . . . -+ . . . L. . . L. e 0 1.
‘TARAWQ
»
e +—t Oot— fremondrrt ——— -ttt
) ) N
. I - T T T da
.
NSNS SO S Y NPT S ARSI SRS I R
N ' |
v\
Yom Xl . . - L ] i .
ﬂg. \ '
B T\ N X .
. LSO, . , f




TROPICAL STORM ELSIE (01W)

Tropical Storm Elsie, the first tropical cyclone
of the 1985 season, was also the first tropical storm
to develop during January in six years. Warnings
were issued for only two days and it never intensi-
fied beyond 40 kt (21 w's).

During the first week of January the near-equa-
torial trough was quite active, and extended from the
southern Philippines southeast to the vicinity of the
Equator and 160E. Embedded in this trough were two
weak circulations, one southwest of Guam which would
later develop into Tropical Storm Fabian and another
southeast of Guam which would eventually develop
into Elsie. Enhanced convective activity persisted
throughout the region.

The cloud system that was to become Elsie first
appeared on 4 January as an area of weak convection
southwest of Pohnpei (Ponape WMO 91348). The convec—
tion persisted through the 4th, and on the 5th began
to increase in strength and organization. At 0000Z
on the 6th, analysis of satellite imagery gave the
first indications that a low-level circulation center
was developing. Sparse synoptic data up to this
time had only indicated that a very broad 10 to 15 kt
(5 to 8 Ws) cyclonic circulation was present. The
persistence and improved organization of the convec—
tion resulted in the disturbance being mentioned in
the 0606002 Significant Tropical Weather Bdvisory
(ABEH PGTW). The disturbance was assessed as having
a "fair" potential for further develcpment (meaning
that it was considered likely that a TCFA would be
issued during the next 24 hours). Indeed, this was
the case.

Analysis of satellite imagery during the next
ten hours showed continued develcpment, with Dvorak
intensity analysis of the 061600Z imagery estimat-
ing surface winds of 25 kt (13 w/s). This was
confirmed by a late 061200Z ship report near the
Mortlock Islands (Satawan Atoll WMO 91338) which
observed nortlwest winds of 30 kt (15 n¥s). As a

result, a TCFA was issued at 061700Z.

Just prior to 070000Z, the first aircraft recon-
naissance mission was conducted into the disturbance.
It located a 25 kt (13 n/'s) circulation center at
0622382 approximately 60 nm (111 km) northeast of the
Mortlock Islands near 5.8N 154.4E. As the WC-130
exited to the southwest a short time later, a small
area of 30 kt (15 nvs) surface winds was observed.
This prompted the first warning on Elsie, as a 30 kt
(15 w's) tropical depression, valid at 070000%Z.

Elsie was upgraded to a 35 kt (18 m/'s) tropical
storm at 070600Z based cn synoptic data received from
the Mortlock Islands. The tropical cyclone briefly
attained an intensity of 40 kt at 071200%.

From the time Elsie was detected until the time
JIWC went to warning status, the disturbance had
moved to the northwest at about 7 kts (13 kw'hr).
After 0700002, however, Elsie accelerated to the
northwest as it moved around the western periphery
of the subtropical ridge, passing east of Truk
(WMO 91334) "at about 071000Z. As Elsie moved further
north (Figure 3-01-1) it encountered strong southerly
winds aloft from an upper-level anticyclone south of
Wake Island (WMDO 91245). These winds sheared off the
central convection. As a result, Elsie quickly lost
all organization and rapidly weakened. Its low-level

- circulation could not be located on satellite imagery

or by aircraft reconnaissance after 082100Z. The
final warning was issued at 090000%Z.

As Elsie passed east of Guam it did enhance the
tradewinds, with gusts to 31 kt (16 ns) cbserved at
the U. S. Naval Oceanography Command Center/Joint
Typhoon Warning Center building on Nimitz Hill.
After Elsie dissipated, a secondary circulation
formed in its wake near Guam and persisted for two
days until it also moved to the northeast and dis-
sipated.

Figure 3-01-1. Tropical Stonm Elsie weakening
Southeast of Guam. Later, Ssitnong uppen-fevel winds
nonth of ELsie sheared away the central convection.
Rapid weakening and dissipation quickly followed.
(The disturbance that would soon develop into
Tropical Stonm Fabian is Located to the nornthwest of
ELsie) (0800472 Januany DMSP visual imagery).
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TROPICAL STORM FABIAN (02W)

YAP
4 FABIAN

Figure 3-02-1. The development of Tropical Stonm
Fabian marked the §inst ime in twenty years that two
tropical stonms formed Lin WESTPAC during January.
Fabian developed at the western end of the
nean-equatorial trough, and as a result had majon
Anteractions with the noatheast monsoon. Noi
surprnisingly, the strongest winds were consistently
observed in the tropical cyclone's western semi-
cincle, whene the gradient between the Low central
pressure of Fabian and the higher pressures of the
Sibernian anticyclone was the greatest. The {above)
datellite imagery shows Fabian, as a weakening
Tropical Stomnm, with a well-degined Low-Level
cinculation. Fabian's Low-Level circulation was
exposed for much of its Lifetime due zo strnong
uppen-Level winds §rom the south which sheared the
convection to the nonth. The Tropical Stonm passed
very close to Yap (WMO 91413) and caused consider-
able crop damage on some of the outen istands
(1006302 January NOAA visual imageny).
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TYPHOON GAY (03W)

Typhoon Gay was the first tropical cyclone to
reach typhoon intensity in 1985. It was also the
season's first to enter the mid-latitude westerlies
and recurve. The formation of Gay followed more than
four months of inactivity in WESTPAC and marked the
start of the 1985 summer tropical cyclone season.

The tropical disturbance that eventually inten—
sified into Typhoon Gay was first detected by synop—
tic data on 16 May as a weak surface circulation
380 nm (704 km) west-southwest of Koror . (WMD 91408} .
The convection in this area appeared to be random.
Another area of disorganized convection was
developing further east along 139E under an area of
upper-level diffluence associated with a westward
moving upper-level anticyclone. To the north, a
tropical upper-tropospheric trough (TUIT) extended
from the Volcano Islands southwest to just east of
the Philippines. Figure 3-03-1 shows the movements
and locations of the upper-level anticyclonic and
low-level cyclonic circulations over a five day
period as Gay went through its formative stages.
Although the upper-level and low-level circulations
became nearly vertically aligned on 19 May, the
disturbance still struggled for two more days before
reaching tropical storm intensity. .The most probable
cause for this slow intensification was the close
proximity of the TUIT to the north, which restricted
the upper-level outflow to the northwest (Figure
3-03-2). . :

®—— LOW-LEVEL
CIRCULATION
—— UPPER-LEVEL
ANTICYCLONE

\ ﬁ\/ml\%/ﬂ[ml

20/00 2~ %—20/002

z
u/‘:o/::l\.*/we:}wz - .
gz @ T *~ix/002

173 031\0 r] XK 16/002

Figune 3-03-7. These plots show the positions and
movements of the uppen-Level anticyclonic and Low-
fevel cyclonic circulations duning Gay's fonmative
period. The juxtaposition of these upper- and Low-
Level cirnculations on 19 May usually indicates the
trhopical cyclone £&8 neaching maturnity. However, the
presence of the TUTT Zo the nonth and nonthwest is
thought Zo have impeded development through the 21sZ%.

Between 0000Z and 0600Z on the 19th two differ-
ent tactical DMSP sites, based upon Dvorak intensity
analyses of satellite imagery, estimated that the
disturbance had 30 kt (15 nvs) surface winds. These
increased intensity estimates were founded on the
more organized intense convection associated with the
upper-level circulation center, which was then dis-
placed approximately 50 nm (93 km) southeast of the’
surface center. These satellite reconnaissance
inputs prompted a TCFA to be issued at 190800Z.

At the time of the TCFA, sparse syncptic data near
the disturbance center could not confirm the satel-
lite derived intensities. However, synoptic data on
the periphery of the disturbance implied that at
least a 15 kt (8 mvs) circulation was present. Until
this time, the only reported stronger wind was the
gradient—level wind at Koror (WMO 91408) which
increased fram 9 kt (5 n/s) at 1712002 to 27 kt .
(14 ¥s) at 180000Z as the disturbance passed west
of the island late on the 17th. For the remainder
of the 19th and into the 20th, with the TUTT con~
tinuing to exert influence on the disturbance, there
was no significant improvement in the tropical
cyclone's organization. As a result, the TCFA was
reissued at 2007002. . ’

MINDANAD
p

Figure 3-03-2. The tropical disturbance, which would
Latern develop inte Typhoon Gay, is .interacting with
the upper-Level trough to the nonthwest. The outflow
48 nestrnicted on the nonthwest side of the tropical
cyclone (2005187 May NOAA vidusal imagery).

The first warning on Gay was issued at 2100002
after visual satellite imagery showed the convec—
tion was developing over the low-level circulation .
and Dvorak intensity analysis estimated that 35 kt .
(18 nv's) surface winds were present. The presence of
‘the upper-level trough and its restrictive influence
on outflow aloft strongly influenced the intensity
forecasts on the first nine JTWC warnings. Gay was
expected to strengthen anly slowly, then maintain



intensity or weaken slightly in the extended out-
lock periods. These scenarios appeared valid based
on satellite derived intensity analyses and fore—
casts, and on expectations that the upper-level
trough would persist. Post-analysis revealed these
intensities were consistently low. This was pri-
marily due to the lack of any aircraft reconnais-
sance or synoptic data confirming the intensity,
and partially due to the TUTT weakening faster than
expected.

Gay attained typhoon intensity at about 2300002
just pricr to the first aircraft reconnaissance pene—
tration at 230830Z. The Aerial Reconnaissance
Weather Officer (ARWO) reported Gay as very campact,
with 65 kt (33 w's) surface winds surrounding a 15 mm
(28 km) diameter eye, and a 971 mb minimum sea—level
pressure (MSLP). Gay's intensification to typhoon
strength can be attributed to the significant weak-
ening of the TUTT on the 22nd and to its tight cir-
culation. 'In this case, the Typhoon's small size
allowed it to mature in an area where a larger cir-
culation would have interacted unfavorably with the
surrounding atmosphere. Consequently, Gay became
vertically stacked and developed a ragged eye while
moving northwest with the mid-level steering flow
around the western periphery of the subtropical
ridge. This set the stage for Typhoon Gay's final
phase. '

By 230000Z, with a frontal boundary and associ-
ated mid-latitude trough quasi-stationary across
the Ryukyu Islands, a recurvature scenario seemed
most probable. JTWC incorporated this into the
warnings and called for recurvature along the
subtropical ridge axis near 22N in 48 hours. This
scenario was ahead of all forecast aids (Figure
3-03-3), especially the OTCM (One-way Interactive .
Tropical Cyclome Model), JTWC's best forecast aid.
With Gay continuing to intensify and move northwest,
Kadena AB (WMD 47931) set Condition of Readiness III
at 232230Z. Fortunately, Gay came under the influ—
ence of the mid-latitude westerlies and recurved
earlier than forecast passing well south of Okinawa.
Just prior to Gay's recurvature, another mid-lati-

Figune 3-03-3. These plotted fonecast aids were
available to the Typhoon Duty Officer (TDO) at the
time the §inst necurvature fonrecast was issued.
OTCM, JTWC's best aid, failed to predict the
recurvatune.  OTCM guidance nepeatedfy failed to
forecast necunvatune, 4in this case, until agtern it
had actually occwured!

tude mid-level trough began to dig unseasonably
southward across eastern China northwest of Gay.

This apparently increased the upper-level outflow
ahead of the trough and may be the reason why Gay
continued to intensify for 6 to 12 hours after
recurvature. Gay reached a peak intensity of 100 kt
(51 m/s) between 2406007 and 241200Z (Figure 3-03-4).
This intensification correlates well with the studies
by Riehl (1972) and Guard (1983) on the intensifica-
tion of recurving tropical cyclones in WESTPAC.

After recurvature, Gay started a gradual accel-
eration to the northeast with satellite imagery in-
dicating interaction with the frontal boundary begin-
ning at 2412002, By 0600Z on the 25th, Gay was
entraining modified polar air into the low-level
circulation and the eyewall was disintegrating.
Extratropical transition had begun and the intense
central convection started displacing outward. A
steady decrease in convective organization and in-
tensity continued as the mid-latitude trough moved
rapidly eastward from the Yellow Sea over Japan.

Gay was downgraded to a Tropical Storm at 260000Z.

OKINAWA

~

Figune 3-03-4.
Typhoon Gay near maximum {ntensity. (Note Gay's
developing eye). The proximity of the frontal
boundary Zo the nonth Led to a recurvature §orecast,
overwling the the inconnect guidance from the
fonecast aids (2321277 May DMSP visual imagery).
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Figure 3-03~5 shows the effect of the strong vertical After completing extratropical transition, the

wind shear cn the remaining convection from the nearly convection free low-level circulation drifted
storm's circulation. Gay completed extratropical eastward and eventually dissipated. There were no
transition at 2606002 when the final warning was reports of lives lost or damage to shipping from
issued. Typhoon Gay.

IWO JIMA

Figure 3-03-5. As Gay completes exiratropicat
thansition, the upper-fevel westentfies ane shearing
the convection away to the nontheast of the Low-
Level cinculation centen (2604137 May NOAA visual
imagery) .
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TROPICAL DEPRESSION 04w

Figure 3-04-1. Tropical Depression 04W developed in
Zhe nonthenn end of the monsoon trough in Late June
and nemained embedded in the trough throughout its
Lifetime. Due o stnong vertical wind shear aloft
§rom the nontheast, the Low-Level cirnculation center
was oftfen observed near the nontheast edge of the
convection (see the above imagery). This strong
shearning environment prevented Tropical Depression
04W from intensifying above 30 Rt (15 m/s} (1901532
June DMSP visual {magery).
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TYPHOON HAL (O5W)

Typhoon Hal, the fifth tropical cyclone of
the 1985 WESTPAC season, developed from a southwest
monsoan trough disturbance. Hal caused considerable
forecast difficulties because JIWC's primary forecast
aid, OICM, was unable to resolve a narrow mid-level
subtropical ridge due to its relatively coarse grid

spacing.

After Typhoon Gay completed extratropical
transition on 26 May, a springtime weather pattern
returned to the tropical western North Pacific.

A strong tropical upper—tropospheric trough (TUTT)
became established over most of the area, resulting
in strong surface ridging from the Dateline westward
to the Malay Peninsula and a large-scale suppression
of convective activity. Transient mid-latitude
short wave troughs passed north of a quasi-stationary
Polar front that extended from near Hainan Island

to about 300 nm (556 km) north of Minami—~Torishima
(WMO 47991). By 1 June, a weak low-level southwest
monsoon flow had returned to the South China Sea.

There was a significant surge in the southwest
monsoon commencing on 8 June, and by 12 June the
low-level southwest monsocn flow extended as far
eastward as Guam (WMO 91212).

Typhoon Hal was first detected as a weak tropi-
cal disturbance in the near-equatorial trough at OSN
154E on 11 June. The disturbance showed pocr organi-
zation as it moved slowly westward during the next
three days. Most of the intense convection was
located west of the low-level circulation center and
showed signs of cross-equatorial outflow after 14
June. On the 15th, the disturbance began moving
west-northwest and showed signs of increasing organi-
zation. By 18 June, the disturbance had merged with
the strong low-level southwest monsoon flow and had
taken on the characteristics of a monsoon trough
disturbance. As shown in Figure 3-05-1, the distur—
bance was sheared from the north by upper-level flow
which left a broad, weak low-level circulatien in

Figuwie 3-05-1. The tropical disturbance that
developed into Typhoon Hal with sirong upper-fevel
shean §rom the nonth confining the intense convect-

Lon %o the south semicincle.

Onty scatieped cumulus

are evident in the nonth semicincle. The Low-fLevel
cineulation 48 in the form of a broad though at this
ime {180511Z June NOAA v.isual imagery).



the north semicircle with scattered cumulus clouds.
The intense convection was located in the south semi-
circle where the upper-level flow was divergent
toward the southwest. By 1800Z n the 19th,
satellite imagery indicated that the upper-level
shear from the north had decreased and that a
tropical cyclone scale low-level circulation had
formed. The system had been the subject of a TCFA
for 40-hours when the first warning was issued at
191800Z2. Once convection started to appear in the
north semicircle and the system showed signs of
cirrus outflow toward the north, intensification
proceeded quickly. By 2006002, only 12-hours after

the first warning, the cyclone had reached typhoon
intensity. Figure 3-05-2 shows a plot of the air-
craft recomnaissance missicn flown at that time,
Notice the location of the maximm surface winds,
In this case, the maximum surface winds are located
approximately 90 nm (167 km) from the center of the
cyclone. This large separation is a characteristic
of many cyclemes that evolve from strong monsoon
troughs. Typhoon Hal continued intensifying during
the next 24~hours and developed a large, ragged eye
as shown in Figure 3-05-3, This feature is also a
characteristic of this type of cyclcne. The satel-
lite picture also shows a TUTT cell located east of
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Figune 3-05-2. PLot of aircragt neconnaissance data
from 2005007 2o 2010007 June showing the maximum
durgace winds Located approximately 90 nm {167 km)
from the cyclone center. "MFW" nepresents the maximum
observed §Light Level winds and "MSW" nepresents the
maximum surface winds observed.
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Hal that enhanced the upper-level cutflow pattern in
that direction. Figure 3-05-4 shows Typhoon Hal near
the time of its maximum intensity.

Except for a few short-term variations, Hal
moved in a west-northwestward direction during its
five-day lifetime as a tropical storm and typhoon.
This is interpreted in post-analysis as a normal
south-of-the~subtropical ridge track movement.
Figure 3-05-5 shows the 500 mb wind pattern at

201200Z, l8-hours after the first warning was issweqd,
but still representative of the environment present
throughout Hal's lifetime. Note the narrow sub—
tropical ridge north of Hal that extends westward
towards China. Based on just this pattern and
assuming that it would persist, a forecast track of
west-northwest would have been a good choice.
However, JIWC's primary forecast guidance, the OTCM
(One-way Interactive Tropical Cyclone Model)

Figure 3-05-4. Typhoon Haf near the time of maxsi-
mum intensity (2305592 June NOAA visual imagery) .

Figure 3-05-5. The 2012007 June 500 mb analysis
showing the raviow mid-Level subtropical ridge nonth
of Hal. Thes nidge kept Hal grom faking a mone
nontherty counse and entering the westenlies, con-
trany %o the guidance provided by OTCM.



consistently indicated a more northward, and even a
recurving northeastward, track. Figure 3-05-6 is a
plot of the OTCM forecast tracks starting with the
one on which the first warning was based. JTWC
followed the guidance offered by the OTCM, and as a
result, the forecast tracks were consistently north
of Hal's actual track. In post—analysis it is
apparent that OTCM was unable to resolve the narrow
mid-level ridge because of the relatively coarse grid
size (205 km) that the model uses. The flow that
OTCM "saw" influencing the movement of Hal was the
westerlies an the north side of the ridge. This
resulted in the northward and recurving component in
the OICM forecasts. This situation will likely arise
again in the future years, and will be clcsely
watched for by the forecasters at JTWC as a result of
this experience.

The Philippine island of Luzon experienced the
strongest effects as the center of Typhoon Hal passed
just 30 rm (56 km) off the north coast and westward
through the Luzon Straits. The death toll was 23
persons with nine others reported as missing. There
was widespread flooding and crop damage. Total )
damage was estimated at more than $10 million. Eight
crewmen of the US Navy frigate Kirk (FF-1087) were
injured when a large wave crashed over the bow. The
ship was operating in the South China Sea about 5 rm
(9 km) southwest of Subic Bay. High winds caused
superficial damage to the hull of the destroyer USS
Oldendorf (DD-972) when a drifting, unmanned barge
struck the ship while it was moored at Subic Bay.
Strong winds tore the barge from its moaring in
mid-harbor shortly before the incident occurred. as

Figure 3-05-6.

Typhoon Irma approached from the east, Subic Bay
received 30 in (762 mm) of rainfall during the period
26-28 June as a result of the strong low-level south-
west monsocn flow that continued over the area after
Hal had moved into China and dissipated as a signifi-
cant tropical cyclone.

Taiwan was also affected by Typhoon Hal as it
caused strong winds and heavy rains. Two people
died, 18 injured, and five people listed as missing
as a result of the typhoon. Eastern Taiwan experi-
enced the heaviest rainfall, with almost 9 inches
(229 mm) being reported. The heavy rainfall caused
flooding that was responsible for most of the death,
injury, and damage.

Typhoon Hal made landfall approximately 75 nm
(139 km) east-northeast of Hong Kong (WMO 45005) at
240500Z. Maximum mean hourly wind speed reported at
the Royal Observatory was 22 kt (11 m/s) from the
west-northwest, with a peak gust to 49 kt (25 w's).
A gust to 50 kt (26 m¥'s) was recorded at the Hong
Kong International Airport (WMO 45007). Some minor
injuries were reported and the property damage was
slight.  All modes of transportation were disrupted
on 23 and 24 June. Heavy rain on 25 and 26 June,
after Hal had moved inland, caused numerous land—
slides in the Hong Kong area with only a few minor
injuries. :

Quer mainland China,' 13 more pecple died with
scame 40,000 homes and 321,000 acres (130,000 hect-
ares) of crops damaged.

19/18Z

PLot of the OTCM (One-Way Interactive

Tropical Cyclone Model) fonecast guidance at
12-howrly Aintervals stiarnting when the firvst waming

was Lssued.
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TYPHOON IRMA (06W)

Although Typhoon Irma was not one of the more
intense systems of the year, it became noteworthy due
to the magnitude of property damage and loss of life
it caused in the Philippines; and later, by passing
directly over the Tokyo metropolitan area. It was
the third significant tropical cyclone to develop in
June within the monsoon trough and the first (in
June) to recurve into the mid-latitude westerlies.

Typhoon Irma originated in the eastern extension
of the monsoon trough in mid-June. It was slow to
develop, taking eight days to become a tropical
storm. At 0000Z on the 17th, the disturbance which
later developed into Irme was located approximately
220 nm (407 km) southwest of Ponape (WMO 91348).
Syncptic data showed a broad weak surface circulation
with winds of 5 to 10 kt (3 to 5 w/s). Another dis-
turbance, which would shortly develop into Typhoon
Hal, was located to the northwest in the same trough
270 nm (500 km) east-southeast of Yap (WMO 91413).

A broad surface ridge north of both disturbances
dominated the northwest Pacific.

When the disturbance was initially mentioned on
the 1706002 Significant Tropical Cyclone Advisory
(ABEH PGTW), satellite imagery indicated that an
upper—level cold low in the- tropical upper-tropo-
spheric trough (TUTT) was present northeast of Guam.
This upper-level low, which was positioned 7 to 10
degrees of latitude north-northwest of Irma, was
contributing to the upper-level diffluence and
enhancing the convective activity in the vicinity of
the disturbance. The potential for significant
tropical cyclone development was evaluated as "fair"
(meaning that issuing a TCFA during the advisory
period was likely). By 0900Z on the 18th, the
disturbance had moved west-northwest and was 150 nm
(278 km) south-southeast of Truk (WMD 91334).
Satellite imagery indicated the amount of convection
was increasing and had more organization. Conse—
quently, a TCFA on the system was issued at 1812002
and aircraft recannaissance requested for the
following day.

Over the next three days satellite imagery
showed vigorous, but poorly organized, convection.
The aircraft reconnaissance flight on the 19th of
June at the 1500 ft (457 m) level was unable to
locate a circulation center and reported a MSLP of
1006 mb. On the following day, aircraft reconnais-
sance found a surface circulation with a 5 nm (9 km)
diameter area of light and varible surface winds, a
drop in the MSLP of 4 millibars from the previocus day
and surface winds of 10 to 20 kt (5 to 10 w's). The
flow aloft over the disturbance was hampered by in-
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creased outflow from Hal to the west. During this
period TCFAs were re—issued at 1200Z on the 19th
through the 2lst of June. Early on the 22nd, the
convection within the disturbance became so s
pressed that the TCFA was cancelled at 220500%Z.

Unfavorable vertical shear from Hal hindered
development ‘of the disturbance until the 24th. The
2412002 synoptic data showed increasing southwesterly
low-level flow entering the disturbance. This coin-
cided with Typhoon Hal making landfall over southern
China. Subsequent satellite imagery at 2416002
revealed a significant increase in the size of the
central cloud mass. The fifth, and final, TCFA on
this system followed at 241730Z.

With Hal weakening overland in mainland China,
Irma now began to intensify in earnest. The first
warning on the system was issued at 250143z, after
the Dvorak intensity analysis of the 250000Z satel-
lite imagery showed the disturbance had increased to
tropical storm intensity. Aircraft reconnaissance
later in the day (2505162) located a 994 mb circu—
lation center with 45 kt (23 m/s) maximum surface
winds 90 nm (167 km) east-northeast of the center.

. The initial forecasts called for Irma to follow
in Hal's footsteps up the monsoon trough into the
South China Sea and around ‘the subtropical ridge.
Due to the uncertainty about the analysis over the
data sparse Philippine Sea, 400 mb synoptic track
aircraft missions were flown on 25 and 26 June to
help define the mid-level flow to the north of Irma.
These flights confirmed the presence of lower 400 mb
heights in the ridge along 130E, which indicated the
ridge would not steer Irma into the South China Seas
as it had done with Hal. JIWC now forecast a more
northward movement with eventual recurvature to the
northeast. This forecast scenario proved correct.

Irma slowed slightly as it approached the end of
the ridge at 130E longitude and continued to inten-
sify. Early on the 27th, Irma attained typhoon
intensity as verified by synoptic ship observations
of 65 kt (33 m/s) north-—northeast of the center and
the Dvorak intensity analysis. For the next two days
(Figure 3-06-1) Irma moved northward and reached a
maximum intensity of 90 kt (46 m/s} with a MSLP of
957 mb at 290000Z.

Along with reaching maximum intensity, Irma
also came under the influence of the mid-latitude
westerlies. Within 24-hours, Irma was accelerating
rapidly to the northeast headed for Tokyo and the



Kanto Plain area of Japan's Honshu Island. Simul-
taneously, the system began weakening and under—
going extratropical transition. Aircraft recomnais—
sance on the 30th indicated entrainment of the
cooler, drier air into the system. The Aerial
Reconnaissance Weather Officer (ARWO), at 300817%Z,
reported a 30 nm (56 km) elliptical eye with a slight
tilt to the north~northeast.

* "OKINAWA
S~

Figute 3-06-1.

By 010600z, Irma had completed extratropical
transition and the last warning was issued. The
remains of Irma continued to move northeast toward
the Kuril Islands where it merged with a complex low
pressure area just south of the Kamchatka Peninsula.

In summary, as the Typhoon passed east of the
Philippines on 28 and 29 June, heavy rains associated

Trama, with maxdimum winds of 80 ki

(47 m/s), neaning peak intensity south of Okinawa,

Japan.

(With the sun Low in the wes the cloud Lop

topography 48 stniking) (2809317 June DMSP visual

Aimagery) .
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with the strong south westerly monsoon flow from the
South China Sea across the island of Luzon produced
more than 28 inches (711 mm) of rain. Flooding was
widespread across areas of Manila and other sections
of Luzon. At least 46 pecple perished in these
floods; additionally, over 1,500 lost their homes.
Later, when Irma made landfall on the southeastern
tip of Honshu at 3018002, maximum winds were esti-—
mated at 65 kt (33 m/s). The Naval Oceanography
Command Facility at Yokosuka reported maximum winds

of 51 kt (26 m/s) with a peak gust to 83 kt (43 w/s).
The associated barograph trace is shown in Figure
3-06-2. Various military activities at Yokosuka
reported minor damage and flooding, but no signi-
ficant personal injuries. However, Japan police
reported three deaths and five people were missing as
a result of Irma. Twelve bridges were reported out,
flood damage occurred to over 20,000 homes and power
outages affected about 440,000 households.

Figure 3-06-1.
Oceanoghaphy Command Facility in Yokosuka docu-
menting Inma's passage over the Kanto Plain., The

mindmum Ssea-Level pressure recorded was 963.3 mb at
3019302,
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Banograph trace from the Naval
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TYPHOON JEFF (07W)

Typhoon Jeff was the longest-lived tropical
cyclone of the 1985 season. It required a total of
forty-one warnings and was finalled by JTWC on three
separate occasions. During its twelve day life span,
Jeff peaked in intensity three times: once east of
the island of Iwo Jima; once west of Okinawa, Japan;
and the third time over the Yellow Sea. Jeff, as it
turned out, would be the cnly tropical cyclone to
develop during July, a month that normally produces
five cyclones.

After Typhoon Irma became extratropical on 1
July, tropical activity in the western North Pacific
decreased. One significant tropical disturbarce de-
veloped east of the Philippines on 4 July and moved
into the Scuth China Sea on the 6th before dissipat-
ing east of Hong Kong (WMO 45005) on 8 July. This
disturbance was the subject of a TCFA fram the 4th
through the 7th. After this disturbance dissipated,
the tropics stayed inactive until Typhoon Jeff devel-
loped a week later.

The low-level circulation which was to mature
into Typhoon Jeff, was spawned in the monsomn trough
south of Guam on 18 July in a broad area of dis-
crganized cloudiness that stretched along ten degrees
north latitude. Consolidating slowly, the system
drifted northward across the island of Guam and
through the northern Marianas, bringing little more
than increased rainshower activity. Three days
after genesis, the development of persistent central
convection and better cloud organization prompted a
TCFA, valid at 210200Z. Aircraft recor naissance
into the disturbance a few hours later was unable to
locate a surface circulation, but instead found a
broad trough with 10 to 15 kt (5 to 8 n's) surface
winds and a MSLP of 1006 mb. Early the next morning,
a second aircraft reconnaissance missian found a
tropical depression with a 1002 mb central pressure.
As a result, the first warning was issued at 220000Z.
For the next two days Jeff continued to intensify,
reaching a peak of 60 kt (31 n/s) an the 23rd.

Up to this point, the steering flow had remained
weak. Initially, Jeff's movement had been to the
northwest, but then changed to the northeast in
response to the approach of a mid-latitude trough
from the northwest. Forecasting recurvature into
the mid-latitude westerlies ahead of the trough was
the most attractive possibility, especially since
the tropical cyclone was already at 25N latitude
and had been steadily tracking northeastward for
nearly 24-hours. In contrast to the persistent
northeasterly movement, both numerical forecast aids
{NTCM and OTCM) consistently indicated a north-
westerly track, Because of the major difference
between what was actually happening and the guidance
provided by the aids, the possibility of a return
to a westerly or northwesterly track was still
considered. The "less" likely alternative forecast
scenario, i.e. northwestward movement, was repeatedly
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mentioned in the Prognostic Reasoning Messages (WDPAL
PGIW) , but the official forecast was far recurvature.
Unfortunately, the "more" likely recurvature scenario
to the northeast did not last long.

Late on the 23rd as the trough approached, ver-
tical wind shear from the west increased over the
system. It soon became apparent that Jeff was weak-—
ening and the persistent central convection was
shearing away to the east (Figure 3-07-1). The mid-
latitude trough passed to the east on the 24th,
leaving behind Jeff's exposed low-level circulation.
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Figure 3-07-1. The Low-Level center of Tropical
Stonm Jeff Located nean the western edge of the
central dense overcast. Sinong uppen-Level westerly
winds ane shearing away the central convection to the
east and will soon expose the Low-Level cinculation
centen (2403187 July NOAA visual imageny).

The residual low-level vortex then began to move
westward, embedded in the southeastern portion of the
low- to mid-level anticyclone which was centered over
northern Honshu, Without any regeneration of the
central convection on the 25th or the 26th, Jeff



continued to weaken. By 2606007 the maximum surface
winds had dropped below 30 kt (15 ms). Despite the
fact that a well-defined low-level circulation was
still present, the lack of persistent central convec-
tion and the systems rapid movement to the westsouth—
west made further development seem unlikely (Figure
3-07-2). BAs a consequence, the final warning was
issued at 260600Z, with the caveat that "the system
will be closely monitored for indicaticns of pos-
sible regeneration." That was precisely what
happened! Almost immediately after Jeff was fin-
alled, convection began to redevelop about the low—
level center since the shearing influence of the
trough was absent.

Throughout the night of the 26th Jeff regen-—
erated, and JTWC immediately alerted Kadena 2B
(WMD 47931) and other customers on Okinawa of the
change. Weather satellite reconnaissance revealed a
dramatic increase in central convection when warnings
were again issued on Jeff, as a 35 kt (18 ws)
Tropical Storm, at 2700002 (Figure 3-07-3). Because
Jeff was less than 24-hours from affecting Okinawa,
Kadena AB went to Condition of Readiness III as a
precaution. As Jeff neared Okinawa it slowed,
passing about 75 nm south of Okinawa at 280530Z. The
warnings verified well. Maximum sustained winds at
Kadena AB were 25 kt (13 m/s), with a peak gust to

S KYUSHU

OKINAWA

Figure 3-07-3. Typhoon Jedd just aften its dramaticf
regeneration duning the night (2700482 July DMSP
visual {magery) .

39 kt (20 n/s) at 280208Z. Naha (WMO 47930) had a
peak gust of 47 kt (24 n/s) at 280355Z. Eighteen
hours after passing south of Ckinawa, Jeff attained
typhoon intensity. By that time, the Typhoon had
turned to the west-northwest as it started to move
around the western side of the subtropical ridge.
Further intensification to a peak of 75 kt (39 ws)
occurred as Typhoon Jeff approached, and made land-
fall on, the coast of mainland China approximately
180 nm (333 km)} south of Shanghai (WMO 58367) (Figure
3-07-4}. Once onshore, surface frictional effects
caused a rapid decrease in maximum winds. The
persistent central convection began to fall apart
and, once again, the system was finalled, although
"movement back off the coast and regeneratiom in the
Yellow Sea" remained a distinct possibility (Figure
3-07-5).

Indeed, Jeff was not finished yet, Warning
number 36 was issued at 0000Z on 1 August as meteoro—
logical satellite reconnaissance reported signifi-~
cantly increased convection over water., The track
was now to the morth-northeast around the western
edge of the subtropical ridge. Acceleration was
gradual as Jeff redeveloped maximum surface winds of
50 kt (26 nvs) by 1800Z on 1 August. Strong scuth—
westerly winds aloft hindered the system's attempt to
further intensify and achieve vertical -alignment

Figure 3-07-2. The nearly convection free Low-Level

circnlation of Jeff as it was finalled fon the §inst

Lime (2605087 July NOAA visual imagery).




between the low-level cyclone and anticyclone aloft. cated at least 180 people were killed, 1400 injured

Then, at 0600Z on 2 August Jeff was finalled for the and tens of thousands left homeless. In addition,
third and last time after completing extratropical 1400 watercraft, mostly fishing boats, were lost or
transition in the northern Yellow Sea. badly damaged. Some 75,000 acres (30,352 hectares)
of crops were destroyed and another 400,000 acres
In retrospect, eastern China bore the brunt {161,878 hectares) badly damaged, by the typhoon.
of Typhoon Jeff. The provinces of Shanghai and China's irrigation network was severly disrupted by

coastal Zhejiang were battered. News reports indi- flooding.
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Figune 3-07-4. Typhoon Jedd near maximum intensity
Less than 18-houns §rom making Landfall over eastern
maintand China. During the hours .immediatlely pro-
ceeding Landfall, a small banding eye formed
(2923037 July NOAA visual imagery).
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23
Figure 3-07-5. Jeff over mainland China afier being
§inakled fon the second time. Jeff Spent neanly 36
houns oven mainband China before moving back oven
open water and reintensifying (3105567 July NOAA
visual imagery).
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TYPHOON KIT (08W)

Typhoon Kit was the first of seven tropical
cyclones to reach warning status during August
1985. As was the case with its predecessor, Typhoon
Jeff, Kit's recurvature posed considerable forecast
problems. Like many WESTPAC tropical cyclones, Kit
developed from an area of increased convection in
the eastern portion of the monsoan trough.

As the remnants of Typhoon Jeff transited
eastern China, satellite imagery early on 31 July
showed that a possible circulation with good convec—
tive organization was rapidly forming north of Guam.
This area of disturbed weather was developing at the
northeast end of the monsom trough, which at the
time was linked to the trailing end of an old frontal
boundary. The presence of this frontal boundary
may have provided some initial low-level cyclanic
shear to account for the system's rapid formation.
Synoptic data indicated that a low-level circulation
was present in the disturbed area with winds of 10 to
20 kt (5 to 10 w's) and a MSLP of 1004 mb, The dis~
turbance was mentioned an the Significant Tropical
Advisory (ABEH PGTW) at 310451Z, but development was
so rapid and the satellite signature so impressive,
that a TCFA was issued by 310600Z. No significant
additional development occurred overnight, however,
as the system moved to the west~northwest. The first
aircraft reconnaissarce mission into the disturbance
the following day found winds of only 20 kt (10 ws)
on the west side of a 1004 mb surface trough. The
TCFA was reissued on the lst as develcpment still
appeared likely. Follow-on aircraft recomaissance

was requested for the 2nd. This time the investiga—

tive mission located a 30 nm (56 km) wide surface
circulation center with better organized winds of 10
to 20 kt (5 to 10 wws) and a MSLP of 1005 mb, one
millibar higher than on the previous day. A third
TCFA followed at 020600Z as the disturbance tracked
to the northwest., Aircraft reconnaissance was again
requested.

The next aircraft reconnaissance mission flew
into the system late cn the 2nd, closed a circulation
at 0222042 and reported that the MSLP had decreased
to 1000 mb. Both aircraft and synoptic data now
indicated 25 kt (13 nvs) surface winds near the
center. JTWC responded by issuing the first warning
on Tropical Depression 08w valid at 030000Z. During
the next 24-hours the tropical depression slowly
intensified while moving to the northwest along the
southern periphery of a high pressure ridge located
over Japan.

Tropical Depression 08W was upgraded to Tropical
Storm Kit at 0400002 after aircraft reconnaissance
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reported 35 kt (18 ns) winds in all quadrants. Once
upgraded, Kit continued to intensify and move slowly
west—northwestward for the next 24 hours. Extended
forecasts, based on FNOC's NOGAPS prognoses, indi~
cated that Kit would move northwestward around the
ridge which was expected to be displaced scutheast-
ward in advance of an approaching trough. -This would
result in Kit recurving to the northeast after 36
hours and eventually make landfall on Japan (Figure
3-08-1). However, the trough was weaker than fore—
cast so instead of eroding the ridge and allowing Kit
to recurve into the westerlies, the trough only
temporarily weakened the ridge as it passed to the
north. Kit responded to the trough passage by
slowing and turning to the north on the 5th. Typhoon
Kit then moved slowly northward through the 6th and
into the 7th while contimuing to intensify. By the
7th the trough had passed to the east and the trcpi-
cal cyclcne was left in the weakness between the
subtropical ridge to the east ard a weaker anti-
cyclone over mainland China. With the passage of the
mid-latitude trough over the subtropical ridge, the
ridge began to build westward on the 7th. Kit
responded by resuming a course to the west-northwest
and intensifying (Figure 3-08-2), Kit attained its
maximm intensity of 85 kt (44 m/s) at 0806002
southwest of Kyushu as it moved into the East China
With FNOC's NOGAPS progs indicating another
mid-latitude trough approaching from the west,

and Kit definitely nearing the westemn end of the
subtropical ridge axis, recurvature over South Korea,
with extratropical transition in the Sea of Japan,
appeared likely. After 081200Z, Kit began to weaken
as relatively cooler and drier low-level air was
entrained into the vortex's southwest quadrant.

Kit recurved south of the Korean peninsula and
was barely at typhoon strength when landfall cccurred
on the southwest tip of South Korea 