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Fig.3 : The 6 hours variation trend of

the maximum wind speed and
mininum pressure near typhoon
center and the moving speed
of typhoon SUSAN.
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Fig.2 : The satellite image at
0000UTC 31 May. 1988
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Fig.4 : The satellite image at
0000UTC 2 June, 1988.
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Fig.2 : The mean sea temperature
chart filled wijh the best

track.
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Fig.5 : 850 Hpa chart at 1200UTC
29 May, 1988.
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Fig.6 : Surface synoptic chart at
0000UTC 31 May, 1988.
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Fig.7 : 850Hpa chart at 1200UTC
31May, 1988.
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Fig.8 : 850Hpa chart at 1200UTC
1 June, 1988.
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Fig.9 : Surface synoptic chart at 2300UTC 1 May, 1988.
showing the landing place for the eye of Susan.
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Fig.10 : Surface synoptic chart at 0000UTC 2 June 1988. showing
the place where the eye of Susan leaving away.
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Fig.11 : The best track
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for typhoon SUSAN.
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Table 1 : The best track positions of typhoon SUSAN

BIH#E (TTHES~6 )

B oWy O 2 B ppy | se | ma B Ak B S| BRESEEM
alord e mle gl E TR RE DR e Bt 8|+ ®
MB DEC | km/hr | m/s m/s |30KTS |50KTS
30| 06 | 18.4 | 119.7 | 994 | ENE 6 18 23 80
12 | 18.4 | 119.2 | 994 N — 20 25 80
18 | 18.3 | 119.0 } 0994 |FLIHER 23 28 30
311 00| 18.4 | 118.5 | 990 |EMME 3 28 33 120
— NE
06| 18.8 | 118.1 | 985 ﬂ“;lg 3—5 30 38 120
12| 19.1 | 118.0 | 980 |N—NE|8-»12| 33 40 150 50
18 | 20.0 | 117.8 | 975 IN-—NE |8—14 | 35 43 150 50
1100} 20.2 | 117.8 | 975 |N—NE |8—14 | 35 43 150 50
06 | 20.6 | 118.1| 970 NE 10 40 48 150 50
09! 20.8 | 118.5 | 970
12{ 21.0 | 118.8 | 970 NEENE 13 38 48 150 50
15| 21.2 | 119.2 | 968
18| 21.5 | 119.7 | 965 | NE [13—17| 38 48 150 50
21| 21.6 | 120.4 | 965
200! 22.3 | 120.9 | 970 NE |20—30] 35 48 150 50
03| 22.7 | 121.6 | 975 NE [256—30| 33 45 150 50
06| 23.3 | 122.5 | 975 NE [25—30| 33 45 150 50
09
12| 24.0 | 124.4 | 985 NE (2838 30 38 150 50
18| 25.4 [ 126.5 | 990 NE | 40 28 35 150
3{00| 26.2 | 129.1| 992 NE 45 23 28 150
06| 26.7 | 130.7| 996 | ENE | 45 15
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Table 2 : Warning procedures issued by CWB

for typhoon SUSAN

kOBl ESEM B i B [ g = H =
% 9 8 A ' o fr ‘ p =
B WAL R B B | w|s| = E | B E

19.1°N SR ~EmPEBEEH Y | @2 —————— e _
% b| 1| 1|5]|31|20| 1310 13121115 | SLBE S 5
mrer| 1| 2| 6| 1| 2| 5098 | 1| 4|25 o HRTHHE  HHLE R
; 20.2°N CEERES E LR | CBEE - e - &
whEE| 1] 3|6 1] 8 y70r | 1| 935 | puim  aspindsn | dOnE i -
wEEE 1 |3-1 6] 1|11 1%9:3:% 1]11] 5 ” " ____
| 1 4| 6] 1|14 1%%:??; 1|15(25 " ” 75 P D U B
¥WrEE| 1 |4-1 6| 1|17 1?8'25% 1|17]10 % “ B

21.0°N LRGN E e TR ~ 5 &S -~ B E
whBEE| 1| 5| 6 1]200 78'sr | 12130 ppewmm - cmesnsm gﬁgﬁmﬁfﬁ% 7E R
wEEEE 1 (51 6| 1]23| 5028 | 1 23|30 " ” ”
mret| 1| 6l6| 2 2| 5038 | 2| 415 " » ”
mhELE| 161 61 2| 5| 5% | 2| 6] 5 " " .
: 22.3°N EEEGRE DLk | ABER (A BADE )
WEREE| 1 | 7| 6| 2| 81550 | 2| 945 | nmmmkEn H ~ B EEHE ————
wrEE 1 [7-1] 6| 2|11 lgf;g:g 2 | 11|55 " ” o
BLELE| 1| 8| 6| 2|14| 2538 | 2| 15|30 |GRREEE RS | ARRAENE -
| 1]9|e6| 2202508 {22058 ——---- - -




F=: 8802 W BUARIM 4 S50 MRS 24 /1BS VAN, MR 2 hli

Table 3 : Evaluation of 24 hour forecasting errurs issued by different units.

77T¥E5-6 A
REHEE ( km )

H i |BEST TRACK CWB JTWC RJTD
=i B¥ | N E N E M EIN E MR E|N E ®|oE

30 06 116.8(119.2

12 (18.4(119.0

18 118.4|118.5

31 00 [18.8[118.3

06 (18.8]118.1(18.9| 121.1|312.5 |18.9| 121.2| 322.9/19.0(120.0 | 199.0

12 [19.3]117.8|18.4| 119.2 (122.8 |19.2] 119.8 | 182.2|18.5 119.5 | 149.6

18 |19.9]117.8 [18.3| 119.0)215.7 [19.4} 118.9| 126.5/18.5[118.5 | 170.3

1 00 120.2|117.9]18.7| 118.8 |189.6 {18.6] 116.5 | 228.2(18.5|118.0 | 187.3

06 (20.6|118.2(19.8| 118.4| 90.4 |20.2| 117.3| 102.7119.0[117.0 | 215.4

12 121.01118.8 20.1| 118.9| 99.5 {21.2]| 117.0| 186.1(20.5[118.5 | 63.1

18 [21.5§119.7 [22.3| 118.9|120.1 |21.7| 117.0{ 277.0[21.5[120.0 | 30.7

2 00 |22.3]|120.9[22.0| 119.8]116.8 (21.8| 116.8 | 421.7[21.0{118.5 | 284.0

06 |23.2]122.7 [22.2 120.0(295.3 {21.7| 117.5 | 553.9(21.5(120.5 | 291.7

174 267 177
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Table 4 : Evaluation of errors between issued by different units and best

track. 774 5—-6 A
| AR (km)

B Hl IBEST TRAC CWB JTWC RITD
R | & | N E | N| E |® Z|N E |#®%|N| E |®RZE

30 06 (18.6| 119.2 |18.4(119.7 56.6 |18.4| 119.7| 56.6 {18.5| 119.5 | 33.2

12 |18.4] 119.0 [18.4|119.2 | 20.9 [18.4] 119.1| 10.4 {18.5| 119.0| 1.1

18 |18.4] 118.5 118.3({119.¢ | 53.4 [18.3| 118.9| 43.2 (18.5]| 118.7 | 23.6

31 00 |18.8}118.3 [18.4(118.5 | 48.7 (18.2| 118.2]| 66.8

06 [18.8| 118.1 |18.8|118.1 0 18.8| 118.1] O 18.7) 119.0 ] 94.4

12 |19.3| 117.8 |19.1|118.0 | 30.3 }19.3[ 117.8| O 19.3)117.8 0

18 [19.9]117.8 [20.0]117.8 1.1 {19.9| 117.6| 20.

=1

19.9} 117.6 | 20.7

1 00 120.2| 117.9 |20.2|117.8 | 10.3 [20.3| 117.5] 42.7 [20.2]| 117.5 | 41.3

06 120.6] 118.2 120.6}118.1 | 10.3 |20.5] 117.8| 42.6 |20.5]| 118.1| 15.1

12 [21.0[ 118.8 |21.0]118.8 0 21.2| 118,9| 24.3 [21.0| 118.7 | 10.3

18 |21.5| 119.7 |21.51119.7 0 |21.2]| 119.1! 0.5 [21.5|119.8 | 10.2

2 00 [22.3] 120.9122.3]120.9 0 |[22.5]| 121.2] 0.4 22.2|120.9 1.1

06 |23.2] 122.7 |23.3}122.5 2.5 (23.5] 121.9] 9.4 123.2122.7 0

18 24 21

%
Rk
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®HAH : SUSAN
The wcaaiher clements irom CWB's

EUlEiE

HHEERREREHE( 776 ALST)

ons during SUSAN passage

T uk

RERIE (mb)

MR OB KR HE(m/s)

BRBE (m/s )

HE, (10m/s )Ll H

i

X B

K

B ( mm)

B X & 8 (mm)

B

H B 5
(L)}

B

B3E|A 8 &

2B

4 1 e

BE|

B

B B 5

8 ¥ oA B o

K

B B £%A B A

P 1B

e

H K S3%8 R 5

BE

B B 5% 5

23]

987.0

02.15.40

ENE

24.4 102.14.50

999.6

18.7

85

ENE

18.8

02.15.47

02.06.36—02.20.57

5.1

02.14.00—02,15.00

1.6

02.14.20—02.14.30

18.4

01,15.40-02.16.00

995.9

02.05.44

NNE

15.7 |01.14.54

998.9

23.7

92

NNE

8.9

01.14.50

01.12.20—02.16.20

16.0

01.13.30—01.14.30

4.0

P1.13.55—01.14.05

75.8

01.12.10-02.15.50

pd

W

907.9

02.12.30

NNW

22.2|02.17.20

908.9

15.5

76

NNW

1.2

02.14.35

102.07.25—02.18.20

23,3

01.12.17—01.13.17

5.2

01.12.20—01.12.20

68.8

01.11.54-02,14.20

:

1000.1

02.07.25

NE

21.1 12.07,19

1040.3

16.8

95

NE

11.3

02.07.30

02.07.10—02.07.40

31.3]

01.12.30—01.13.30

8.7

01.12,40—01.12.50

67.9

01.11.32-02.14.36

998.3

01.13.11

ENE

12.5 |02.08.40

1000.7

22.7

69

ENE

7.0

02.07.10

7.5 |

01.16.00—01,17,00

2.0

01.13.20—0 .13.30

34.0

01.11.35-02,15,05

997.1

02.05.00

NE

15.0 |02.05. 46

997.2

22.0

83

NE

6.7

02.09.00

02,02.20—02.12.00

10.1

01.16.00—01,17.00

2.7

01.16.40—01.16.50

51.9

01.12.05—02.12.05 [

992.1

02.05.30

N

12.8 (02.07.03

992.9

22.3

84

N

4.6

02.07.10

13.4

01.-19.50—01.20.50

4.0

101.20.20—01.20.30

2.7

01.10.20—02.11.40

992.0

02.05.00

NNE

33.1 02.05.43

592.1

2.6

79

NE

22.2

02.08.58

01.15,25--02.21.28

3.4

01.18.27—01.19.27

1.1

01.22.12—01.22.22

8.9

01.11.05-02.10.10

o

883.9

02.05.30

N

53,0 102.05.20

884.0

21.2

82

SSE

45

02.12.20

7.9

01.14.00—01.15.00

3.5

01.14.00—01. £4.10

35.5

01.18.50-02.12.45

993.4

02.05.15

NNE

27.0]02.05.15

998.1

24.0

73

NNE

12.3

02.09.10

01.20,10—02.14.20

1.4

01.18.20—01.19.20

0.7

01.18.50—01. 19,00

2.6

0t,09.45—02.08.30

791.2

02.05.13

N

15.0 (02.08.17

991.9

20.5

93

9.3

02.08.20

22,5

01.17.06—01.18.06

8.0

01,17.39—01.17.49

50.7

01.07.50—02.12.10

::]

750.3

02.08.00

ESE

18.5 02.08.42

751.1

13.5

98

ESE

4.7

02.09.10

7.9

02.10,00—02.11.00

2.1

02.10.10-02.10.20

48.7

01.09.40-02.14.10

[5:Y

02.07.00

ESE

18.3

02.02.10

01.17,50—02.02.30

15.¢

02.10,00—02.11,00

4.0

02.10.50—02.11.00

103.3

01.10.50—02.16.00

989.7

02.06.10

24.002.06.35

990.3

20.8

59

NNE

14.2

02.07.40

02.03.30~02.05. 20

5.5

01.15.00—01.16.00

1.8

01.15.15—01.15.25

47.5

01.06.50-02.11. 20

ARSI AR e e s

982.1

02.06.43

NW

27,1|02.07.32

983.0

20.9

15.9

02.07.40

02.05.10—02.09.50

15.9

02.12.09—02.03.09

5.0

02.02.45—02.02.55

119.7

01.05.3502.11.30

| | B} B |

]

i
i

990.8

02.04.45

NNE

40.6 102.04.44

990.8

22.8

54

NNE

30.7

02.07.20

01.14.36

2.6

02.06.04—02.02.04

1.2

02.06.02—02.06.12

18.8

01.16.04—02.09.00

966.8

02.06.40

WNW

37.6 |02.07.54

982.0

22.6

SE

15.8

02.05.40

02.04.00—02.09.00

22.6

02.07.10—02.08,10

8.0

02.07.15--02.07,25

17.7

01,12.32-02.11.31

982.1

02.09.09

sW

59.0)02.09.21

982.2

23.4

100

Sw-

40.2

02.08.51

02.01.50—02.15.05

23.9

02.21.00—01.22.00

14.5

01.21.00—01.21.10

63.4

01.16.19~02.14.52

972.5

02.08.21

NNE

31.1)02.08.20

972.6

4.7

98

NNE

17.0

02.08.20

02.05,44—02.08.36

40.2

01.08.40—02.09.40

14.3

02,08, 34~—02.08.44

£02.9

01, 08.00~02.21.00

985.0

02.09.45

NNE

27.9{02.09.03

985.8

18.6

100

NE

11.6

02.09.00

02.08.10—02.09.10

70.0

02.05.00—02.06.00

15.0

02.04.30—02.04.40

337.4

01.15.05—02,20.00

988.2

02.10.10

NNE

31.7|02.10.10

988.6

23.2

94

NNE

16.2

02.10.15

02.05.10—02,11.50

39.2

02.06,20—02.07.20

12.5

02.08.25—02.08.35

05.7

01.01.00—02.16.20

994.5

02.10.34

NE

15.5|02.09.54

595.3

23.6

92

NE

8.0

02.09.10

15.8

02.11.25—02.12. %5

3.5

02.12.10—02,12.20

80.3

01.04.00-02.15.30

998.2

01.14.00

ENE

6.4 02.12.12

998.3

25.9

94

ESE

3.8

01.12.10

41.6

01.14.20—01.15.20

10.0

01.14.53—01.15.53

132.1

01.13.52-02.16.05

B | S| )| S| ®|
|| R o o 5D ) o

997.7

01.14.40

WNW

17.4102.11.17

999.5

20.2

91

IWNW

7.9

01.15.10

10.4

02.10.50~02,11.50

2.5

02.08.15—02.08.25

74.2

01.14.15-02.16.10




A MBS RAREY (6 A1HO0BE2R 20 K1)

Table 6 : Observed gust wind and accumulated rainfall over Taiwar fom
060100 LST to 060220 LST
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Table 7 : Statistical tables of damage

caused by typhoon SUSAN
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REPORT ON TYPHOON SUSAN OF 1988

Research and Development Center
Central Weather Bureau

ABSTRACT

Susan, the second typhoon occurred over the South China Sea in the western
North Pacific regions, was the first one to landfall Taiwan in 1988, During its life cycle
(late May to early June), Mei-Yu front was approaching Faiwan area. This is one of the
possible reasons which caused Susan passing over the southern tip of Taiwan and
rapidly weakening.

There are two heavy rainfall centers. One was in northeast Taiwan which was
produced by the typhoon circulation interacting with a frontal system. The other one
was enhanced by the topographic lifting effect over SE Taiwan.
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REPORT ON TYPHOON WARREN OF 1988

Research and Development Center
Central Weather Burean

ABSTRACT

Typhoon WARREN, labeled No. 8805, was the second one to attack Taiwan in
1988. It injtiated over south-southwest sea of Guam and became a typhoon at 13/00Z
July. Because of influenced by subhigh, WARREN moved mostly toward the west-
northwest direction and passed through the south sea area of Taiwan during 18 to 19

July.

For the accumutated rainfall (from 18/00Z to 19/12Z), station Lan-Yeu had the
most amount of 87m.m. and station island Dong-Jyi with the strongest wind speed of
27m/s. Objective typhoon track forecast methods appeared that CWB-81 had the
smallest mean error of 130.5 km. Since typhoon WARREN passed through the south
sea area of Taiwan, it did net cause serious damage but brought some rainfali for the

souh area of Taiwan.
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30°N
N A
N
[
N
-3
hL
( g
\_J_|20°N

g
(29 -&-
120°E 130°E 140°E:
B2 : KE7747 118 77467 B 20 B 5 S5m0 B a6 5 QRERE RIS 2 &

Fig.2 : 10—day mean sea surface temperature chart during the period from 11

to 20 July 1988 and the best track of typhoon. & represent the location

of typhoon initiation.
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Fig.4 : Surface synoptic chart at 14/00 UTC, July,1988.
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Fig.9 : Surface synoptic chart at 18/12 UTC, July,1988.
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Table 1 : Warnning procedure issued by CWB for typhoon WARREN,
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Table 2 : 24 hours forecast error for objective forcast methods.
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Table 3 : 24 hours forecast error for 6 instit des.
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18 | 06 22.6 116.3 19.8] 121.1| 60.5| 19.8| 120.8| 45.2 20.2(120.2[102.1( 21.0| 120.5|177.2
18 | 12 23.5 115.3 | 20.7}119.8 | 77.8| 21.3 | 118.8] 145.1 19.2 | 118.61129.1| 20.0[117.8 | 165.7} 21.3| 119.0[138.3| 21.5 | 119.5] 154.3
19 | 18 24.3 1135 20.%}117.5| 75.3| 21.2|117.7| 75.3| 19,5 |117.0| 181.1| 20.6[117.0] 124 21.8]117.6[135.1] 22.5]| 119.0] 214.2
19 | 00 24.8 112.6 | 21.2) 116.8| 67,1 21.1|116.5| 72.5| 20.5(117.3| 186.3[ 20.6[117.1]132.4} 21.3|116.7 63 23.0 | 118.0! 166.1
TRET 32.0|116.3| 66 | 21.8|116.2| 88.6| 2i.5 |116.8] 131.3| 51.1 {116.0 | 167.8; 21.6| 115.4|143.2| 23.0] 117.0] 83.5
19 1 12 23.9] 116.5 | 128.6| 23.0| 114.9| 68.3| 22.9 |115.4; 66.8| 22.1(114.4]179 23.5| 115.2} 10.1| 23.0| 116.0] 99.8
20 | 18 24.6[ 115.5] 20.3] 28.2]| 114.9] 185.8 22.8{112.9 [ 175.1} 23.4| 114.3}127.6( 23.0| 115.07 200.1
20 | 00 24,21 113.8 | 137.1| 24.6| 113.2| 63.9 24.0 [112.0 | 106.1 25.0| 116.5]|289.3
20 | 06 " 26.3] 115.7 25.5| 115.7 27.0| 114.0
20} 12 25.5 | 115.1
FigHE 137.2 148.8 162.0 150.2 155.6 £93.9
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Table 4 : The weather element from CWB’'s stations during

WARREN passage.
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: alBE| a5 [Am|[BEA 5|5 |5@mp)E8 85| s | mm)y & 4 B B 5
=4 ] 708 |[ESE| 8.0!18 13|40 [FNE[18.1[18|13[32|1002.9 [31]18|15|00
ik ® 706 |SSE [10.9]18|15|00 |WswW|19.9[19|12 43| 1025.28 |28 |19 1|53| I1 |18|19| 1{19] 9]35
& i 691 |SSW [18.9|18[22|58 | 5SW|28.1[18|22(58(1014.24 24|19 2|10| 67 | 19}12/45|19|19] 40
B 8 W 693 |SSW| 3.8/ 18|23 (10 5.3|1913110]|1023.25 191 27 4 2 | 19718] 1|19(19] 40
® it 690 — | === - =] = |=|— = — 34| -l—= |- — | = ==t == =
¥ it 692 |ESE| 9.7|18(23|50 |ESE| 1.1[19/00| 40| 999.8 [31|18|15120( 10 | 19;17|36|12120 00
<1} ) 757 w 3.7/ 181430 | W 7.01 181350 999.7 [31[18[20|00| 47 | 19|14 50197117 | 15
=) e 749 |SSW| 7.0/ 191520 |SSW| 4.9119/15113| 999.0 |3018| 17|00 1 119|14124(19}14 50
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x i 755 |SSEj22.7|19]05150| — -~ | ~|—=1]—11006.7 {1718} 17|00| 28 } 18| 8(30(19| 5|30
[CIN 753 |SSE| 5.2/ 19|08 (02| SSE| 1.8(19|07|59|1008.0 |30 18|17 3 === ]|~
5 = 748 |SSE|13.8| 10| 14|30 | SSW| 6.6| 19| 14| 19| 998.7 |31 (18| 17 48 17| 31 15120 00
=) i 741 — 5.1/ 1911100 | SSW| 8.3| 19 13| 28| 998.7 18116122 25 | 17|13 19120 40
= i3 744 ) — === — i — |—=[—|— - 26— | —|— === 1= |||
(7 # 699 | SSW| 2.2|19|12]10| SSW| 3.8| 19 10| 44| 1004.7 [ 30|19 2|30 16 | 18| 11| 8|19 2| 5
¥ % 761 |sswi12.4]19|15[10| SSW| 6.6] 19 15| 00| 1004.2 3218 17| 05| 48 | 18| 9/14|19 18
=] ® 766 |ESW | 4.9 19| 15|50 SSW| 1.0| 19 15| 47| 1003.2 | 28|18 16|17 37 | 18| 6|00| 19|10 15
X B 754 {ENE|11.8| 18| 16|15 | NNE| 0.0 18| 16| 10| 1004.2 |30| 18| 16| 13| 94 | 18 1/19] 15| 40
i1 & 759 |ENE! 9.4| 18| 14|30| NNE| 1.5 18| 141 17| 999.5 [26|18| 14|24 68 | 18| 5| 12|19, 6] 36
] 12 702 | ENE |23.7| 18|04 |50| ENE| 5.4| 18] 04| 50| 1005.2 |30 18| 14| 39] 83 | 18| 00| 3|19 48
# i’ﬁﬁ 735 | SSw|12.6| 19| 08|00| SSE| 3.0/ 19| 06| 58| 997.9 29| 19| 16| 38| 16 19| 11|20} 19|19} 42
W & 730 | SSE|27.0| 19|02 |50| S5W| 0.0| 19| 17| 22| 987.2 18| 161 50| 38 §19(11)15]|19| 18| 15




A :ZHWWHE7AIBHOOUTCET7 H19H 12UTC ZRERNEHIIE
Table 5 : Accumulated rainfall from 18/00 UTC to 19/12
UTC July from CWB's stations.

Woh| RMWE(AK) |% 4] RETE(L&K)
# 1 0.5 4

& 2 & 4
T 0.2 o i

w oM 11 Al 1
# 6 W+ 5 3
% 9 11 2 A s 1) R
A 1 10 x i 1L _
w 47

& 1

B o -

3 BEE 0.3

x 14 15

B E 1L

E %

& B 23

[ - 30

A 16

B 48

& & 84

x R 73

B & 68

LI 87

% 18

B 38




B B SRR R A — R (8816) LA

R R B PO

i

L3

SR AA A HHE S ( incipient disturbance ) REEt+ELEARTABME
% IEEBERTRE LR EILBE » B EEDE AR AR RN T BRI E RS T
ByfE4 o 723030V B 94 A ek - O EERER T 0802 E » RARMAFRBAM
B ES JIE8 AR /B EISAR /f o ERERRHAE  AREH BN TR
M 47.8 A8 » KBS FEAKROMEE RBEER 148 28 » X ERREFRAL
REBGUAY » BEEW ~ BFE - Y~ SESHHREAMERE » B REREKX

By 2 o
BREEE : i I - %) M

—\E\'ﬁ' _é;_

MERBESE (KIT,8816) (Y REEBRE
BEttEARTAREERAEH 556 2B
W% REwnmllHAgE  EFEREES
WA B PEEEIL TR BE » BEAME
B EWELAGEEER  ARBRRAR T
H b8 TR a B —xaE L REEE - &
FAE -t B EFARADNEGRERILEAHESR
HARS » AT EGAKER Kb EEHME=
KB » ZFE— o EHLER RN » W ERERY.
ME—-EEEREEEENREE  RMEAERR
B Yl B o RGLHSH A KBAR - BibARE
SRR ZC AR T A B AL TR ~ BT Ih R B R R & T BE
GEFWEHE  FH FEEW - MEREAH ~ K
THE R AR AR BRAERTEREE K
hkEy8E » (B BEREARER » FiGAE
(59 5 TR i I A2 Ay RARE AT I B AR 4K o

S RERRAZEERESR

RERAE-ANANAFEAAMN NERRUHS
SRR R A E o BRI EREBRELATA
0B Bhri 4% 556 & Bl sz i 21 » Btk AR

S AE VSRS Foh R - BB R
182230 UTCHN THEEIEM HER (Tropic-
al Cyclone Formation Alert)e 43 BE
HAREHEZEA(EL ) L FEERTRHE
NEFBHEENERATRESR  BAERAM (
B 2 ) myREE » R ERENBEIGAR B (i
MR A « REMEHEHER LA BFEEM
T s S EE ( Tropical Depression)m#f
M E— KW (Warning) o R BRHLBTTRE
(Y e 8 o — [ R B o B gl O 0 (B R LR EEAD
¥ A B T B RE M R » ST T 0 MR P L T e i
#o ARBRERBHE=HE— A8 FRAER -
FE3 5 W B B8 i R A RPN - BB A& S 9T B AR b
Bl SRR MR T MAMHEHR
B\ 191800UTCH#E = 220000 UTCIEAY AHBAE S
» BEEFINE = o ER= R T A B il RiE
FRBRE J TWCE iR e Be AR A » R LR EE
SERDRARE S BEAREE - CHREARRE
BREFHBEEIBRERERNES - ElSEHESR
B 2 B8 2 T-No . (8B B Fa R 4] A9 3
e » AT LU 3 SRR o B BUREBEA Rt AL
S B R R AR S A R B AN — 5 =
= MR R A IR E RS T O E R ) Bk




(

T RS

(d)09z210000UTC €} 09220000UTC

1 : ERE-ETEEAE TARE - B EKE GRS A SEEE -
Figl: The IR images on 0000 UTC from 18 to 22,SEP.,1988.

— 31 —



FE— ARG EEREA (FEW : 8816 )WEEREE
Tahle 1 :Warning issued by C.W.B, for Typhoon KIT.
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Table 2 ; Summary of meteorological data of C.W_B. stations during Typhoon KIT passage.

{ +++x :missing data )

#(mb)

S - H E(mb) & BE X R 3 X B [ —DERAREKE | o @R KR
R E|ARS B E| HRS R & NS (BRE NS RE|HFA|BRG (R #H(FT A BRS Eﬁmmfﬁ)ﬁﬁﬁéﬂ?’f?m (ﬁmnﬁ)ﬁﬁtéﬂ#%
AR |1003.8 [18 21:30| 994.9(23 15:15]29.4 |23 11:05(23.6 |21 22:30| 24.0 |ESE |22 05:43| 17.8 |[ESE |21 22:06{ 31.2 [21 21:40} 10.0 |21 22:00 l
WO | 947.2 |18 11:00| 937.7 |22 04:00/29.4 {23 13:48[21.1 |20 06:30( 16.4 | NW 119 17:20| 4.2 | SW|{20 21:00] 50.4 |20 21:10f 13.6 |19 22:10
B | 923.2 (18 21:00| 913.7(22 04:35)25.0 23 14:10(19.7 {20 05:55] wwne |*n ¢ jersnenss] 12.3 S |22 05:25] 41.5 19 22:30| 10.7 {19 23:10
¥ 7K (1012.0 [18 09:27|1002.0 (22 04:00| 32.5 |18 12:52[22.9 |20 05:00] 13.7 | S I 21 22:42| 6.2 | SE |21 22:40f 36.4 |19 22:00] 9.6 |19 22:20
£ FE |1011.4 |18 21:03|1002.0|22 03:57| 30.3 |23 11:36 | 23.8 (18 06:24| 17.5 |[ENE |20 21:00| 11.6 N|19 19:24] 43.5 |20 20:05| 15.1 |20 20:23
& #d6 |1013.5 |18 21:00|1003.4 |22 04:00] 33.0 |23 14:04 | 24.5 |19 20:22| 17.0 |ENE |18 16:30( 8.7 |ENE |21 22:30| 32.5 |19 19:50 9.5 (19 19:00
# K7 |1008.9 (18 21:00| 998.4(21 02:00{35.0 [18 13:35]| 24.4 |22 06:30] 14.1 | NE |20 21:03( 6.3 |[NNE{19 12:10( 1.7 (23 16:45] 0.8 |23 16.50
& M (1015.3 {18 21:11|1005.4(22 04:06|31.4 |23 10:34( 23.2 |18 04:35| 13.0 |NNE |19 18:26| 7.1 |NNE|19 18:30| 57.1 |21 08:00] 16.5 |21 08:30
B m|1012.7 |18 20:09(1002.7| 22 15:52} 29.8 |23 09:57| 23.3 |19 05:45( 18.8 |ESE |21 08:39 8.1 {SSE|21 08:50| 45.3 |19 06:54] 18.7 (21 09:10
B |(1009.9 (18 08:22| 998.8(21 01:55/32.8 {18 13:56| 25.0 (18 05:32| 16.9 | NE |19 15:38| 12.4 |NNE {20 13:56| 4.3 |23 16:20| 3.8 |23 16:25
& 1 |1002.9 {18 08:15| 992.3|20 16:16] 33.3 {18 14:22| 23.7 |23 05:39( 16.6 (WSW |23 14:37 4.6 |WSW{23 14:50| 3.2 |23 14:00 3.1 {23 14:05
1t 3 |1013.1 |18 07:56 | 1003.9|21 15:05(31.8 {18 12:1823.9 (21 07:06| 11.8 | NE |19 18:53| 5.3 |NNE{20 23:40| 42.0 |21 06:22| 12.3 |21 06:14
RA®E | 903.6 (18 21:00| 893.7|21 02:00]27.4 |20 14:03] 19.5 22 01:10| 7.0 |SSW |23 23:49| 5.0 [SSW(23 23:50( 4.8 |21 15:00] 1.3 {21 15:30
¥ 3 1011.4 |18 08:10[1001.4)21 01:41|31.5 |23 12:28] 24.8 |21 23:04| 19.6 | NE |20 21:40| 10.7 | NE {20 22:20| 20.8 |22 13:10| 9.2 |22 13:50
FE Il | 767.4 |18 22:00] 759.9[21 05:00|19.4 (20 11:30{ 9.7 |18 06:00| 6.8 E (22 22:3| 3.5 E|22 22:40| 13.0 |23 14:20| 4.5 |23 14:40
¥ #(1009.0 (18 08:22| 999.0|21 00:58(33.2 (18 13:33] 23.4 (22 07:06| 13.2 S |23 12:38) 8.4 |SSW|23 12:50| 7.0 |22 18:25| 3.0 |22 19:13
E [l 645.8 |18 11:00] 638.6(21 02:00| 14.8 (18 14:00] 2.8 |18 06:00| ##2s |« s+ |xewsvsx+| 18.3 | SE|22 04:30| 8.0 |21 09:00| 2.0 |21 09:10
HHE [1007.0 |18 09:00| 997.4 (21 02:00| 30.4 (19 13:28| 23.8 |22 04:06( 24.0 | SW |22 13:58 18.3 | SW|22 13:42| 8.7 |23 05:20{ 6.0 |23 05:20
B Ih[1010.2 |18 23:00]1001.0|21 15:25(31.6 |18 09:48| 23.3 (20 05:00| 14.9 | NE |19 19:23| 8.0 | NE |19 19:30( 44.0 |21 07:40! 16.1 |21 08:00
& #(1010.2 (18 08:06|1001.2 21 14:34|32.2 (18 11:49| 22.4 |22 22:00| 15.8 S |23 14:34] 8.9 S |23 14:40( 30.0 |22 16:55] 10.4 (22 17:27
& T [1012.6 |18 22:00(1003.6| 21 03:21(32.8 |18 13:30| 24.4 |21 04:51| 12.3 | SE |21 03:30| 4.5 | NE{18 11:10| 67.0 |21 03:30] 18.0 |21 03:50
% HE|1012.1 (18 20:44|1002.3 |21 14:31|32.2 (18 11:02] 24.7 |23 01:58| 16.0 5 |22 01:21| 8.2 S{22 01:30| 28.3 (22 03:20] 12.5 |22 03:40
K & [1012.6 |18 22:141002.1| 21 00:17] 33.9 [18 12:35| 24.3 |21 09:53| 19.6 N (21 00:16( 10.8 N2l 00:20] 57.1 |21 08:00} 20.0 |21 08:05
W B 976.7 |18 21:28| 966.8(21 03:53|20.3 (23 11:30] 22.0 |19 20:15] 2%.2 | NE |20 08:38) 22.2. ! NE|20 08:28] 32.2 [18 12:20} 23.0 |18 12:32
f§ #F11009.9 |18 22:00{1000.0 (21 03:23|33.0 |18 11:50( 22.2 (21 09:35( 19.7 JENE |20 10:22| 9.6 |ENE|20 10:20] 51.9 |22 05:11| 18.5 {22 05:14
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Fig2:The surface charts on 000 UTC {from 18 to 22,SPE.,1988.

BME » 22068 » HBBEREHFH 5880 £
BYEE ( curvature)fiR » EMRBHKCEFXGH
B8 500 FEESRET L » 5880 & EkEAY A i BHE
W& R 9 B BhIMIE ROK A ARRR M - TR T B
BT BEFREE o VU R H Te A5 B LY BR3P IR - &
FEBHEREERN BR R RRERRE - Bk
hETHEHAE  FEEENRETSREH
I RBHAEFHECWB! (HFE) ~ PGTW? ~.
CWB(EH5) ~RITD® ~ RPMM* » ihAl B

BUREA _b7E RREE J5 Tby 3R 22 PR B 05 T sk 1R s
Kk o A FHHTEHRAOVE RV » &R B
BeE L A7 B =+ TRERGR B8 - AR
BRI RAE » & BRE — T+ PO/ Ry B R rf O TRER
& A &R E d/NT A eHE T IR S RPMM

~RJTD ~ CWB ~ PGTW: {H 2L ERE
AU IR RPMM Yk 514 A i 2 2% » ANGE A

RJTD~ CWB~PGTWHi{55~62K» && LI
BEBHRZXIHERZTAEES  HEEE-

— 34 —



§90

9854

980

Wr—— X

R (kmd

L 4

: ' 1
19/18 20700 26/0620/12 20/18 21/00 21/06 21/12 21/18 22/09

tHBEERF¥E
(30 kts wind radius)

Loz AV

sustained wind speed)

{Max. gust wind speed)

F150
r140
F130 BRAHERZE
L1920 (Max.
V(m/sf_ -
F40 Bl R oA H B
38 0 5B 15 3 B
{Central pressurel
Ko W= Y =X
130

® B % W i B {E (T-N0)
- 20 A BEEMMEY

v BEERAERAER
m: EEEE

B3 : EEt+EEiA+/AH0000 UTC E=-+—=H 0000 UTC i - it TR L 0% 5 A 7 L33
BRI P LS ~ AL R R ~ AR RS B R HART M B EMS B (T -No) §4/h
Ry 28 {1, BABL (B o
Fig3: The 6-hour variations of maximun sustained wind speed, maximun gust wind
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Table 3 : Summary of meterological data of Typhoon KIT.

BF g o0 i B O|PD | AERORARE | B g |t & R
(UTC) (JTWC) £ B P ) N N - - # A £ §
Bl B |®|& B|& E| :mb |MS) M/S) KM /HR KM
o |19 |18 18.0 | 121.8 | 999 | 18 23 | WNW 18 120
20 (00| 18.3 | 120.8 | 999 | 18 23 | WNW 18 120
06 | 18.7 | 119.8 | 995 | 20 25 NW 18 150
121 19.3 | 119.1 | 995 | 20 25 NW 18 150
18| 19.8 | 118.5 | 995 | 20 25 NW 18 150
21 00| 20.4 | 118.0 | 992 | 23 30 NW /NNW 8 150
o6 | 20.8 | 117.5 | 992 | 23 30 NW /NNW 8 150
12| 21.4 117.0 | 985 28 35 NNW 11 150
18| 22.3 | 116.5 | 980 | 28 35 NNW 13 150
22 |00 | 23.1 | 116.1 | 985 | 25 33 NNW 13 150
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Fig4 : The 10-day mean sea surface temperature chart with corresponding
positions of KIT's best track on Septemper,]1988.
(Light solid line : The bert track,
Heavy solid line : The SST contour line,
Lashed line : SST deviation contour from 10-day mean)
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EN: R RAEENR SARBERA TN THEBARERBE ( v 1 TEEE)
Table 4 : Typhoon centers determined by different authorities and their
errors for Typhoon KIT. (*** :missing data)

B fo B & B m| A1 E|IPREER | PRERE | £ E|IBEBE
REI(UTO) [HAE®RTL | K f OB | (EHEM) | (BEES) |FREER|(HE)
A | H | LAT.|LONG. |LAT. |LONG.|LAT.|LONG.|LAT.|LONG |LAT.|LONG.ILAT.|[LONG.
9 119(18|18.7(121.7 [18.0|122.0|18.0 122.0°|17.3121.5)17.5|122.5 |18.0!121.8
9 120(00)17.5[120.6 {19.0)121.0(17.9 | 120.6|18.2 | 120.8 [##%» | =xxxx [18.3/120.8
06|18.9/119.3/19.5/120.2|19.8{118.5|18.5{119.8|18.8 119.8 [18.7/119.8
12(19.4(118.2(19.8[119.5[19.3|118.6]19.3|118.7 |#=%%*|x++++ [19.3(119.1
18(19.7/117.9(20.2[118.9(19.8 | 118.5|19.9 | 117.8 | *%*+ | *»#x+ |19.8(118.5
9 (21/00(20.3]118.1(20.2(117.8 [20.3|118.3[20.3]118.0 |w*%x|rsxss |20.4/118.0
06120.6|117.8:20.5]118.0 |20.5 | 118.0 |20.8 | 117.8 |**** |x++xx |20.8[117.5
12(21.4/117.2(21.8|117.1(21.4 | 117.3(21.7 | 117.2 | #%% | s2x%+ [21.4]|117.0
18(22.1|116.5 (22.5[116.5(22.3 | 116.8 [ 22.2|117.0 |*+%+ | ++x++ [22.3|116.5
9122|00/23.2{115.9(23.4(116.2|23.0| 116.3{23.2|116.5 |*++++ | w2usx |23.1|116.1
M % #| 10 10 10 10 10 10 10 10 2 2 10 10
iﬁ;gm,a‘f 0.25| 0.31 |0.38] 0.25 |0.20| 0.38 |0.17 | 0.28 |0.30| 0.35
B | fsBavy|  0.40 0.45 0.43 0.33 0.46
s M 44.5 50.0 47.8 36.7 51.2

Fh o R FRE RN SR RER TN R E SR OB TR EREE (e s BREE)
Table 5 : 24-hour center forecasting error verification for different authorit-
ies for Typhoon KIT. { *=x+ :missing data ) '

B | WM B B BR[| AR E|lFALRBERD|FE i B | U EHe B
ERA(UTC) | MEBRED O | & &; Bl I(BAEM) BEFELE KRB EEITWC
B |k | LAT. [LONG.{ LAT. |LONG. |LAT. |LONG.| LAT. [LONG. |LAT. |LONG.
9 1191]18| 21.1 117.5 * ok ok R 19.7 118.5 19.7 |1 119.2 19.8 |118.5
9 12000 18.6 119.2 22.0 117.40 | 19.8 117.1 * ok ok * ok 20.4 [118.0
06 1 21.¢ 115.6 21.5 1i6.5 | 23.2 115.9 20.5 116.2 | 20.8 [117.5
12 ] 21.5 114.4 22.0 116.0 | 22.4 115.8 LR LR * ok 21.4 [117.0
18| 21.3 114.8 22.0 116.0 | 23.2 115.9 LEE B *kxkx | 00 3 (116.5
912100 22.1 116.7 22.-0 115.0 | 22.2 117.2 o ko * Kk 23.11116.1
06 22.3 116.4 22.5 116.0 22.3 117.1 * ok ok ok LEX TR Wakw ok | REEEK
12 23.4 115.2 24.0 116.0 23.8 115.8 ok H ok EEkw | KA EAK
18| 24.2 114.5 24.5 115.0 | 24.7 115.3 * ok F ok 2T T Kok ok | ERAE
9 | 22100 24.8 114.1 27.5 118.0 25.4 114.8 *E kK ok on Erkk | kgkoka
B % B 6 6 5 5 L 6 2 2 6 6
;g £X,8Y| 0,90 | 1.50 | 0.86 | 0.92 | 0.98 | 0.90 | 0.20| 1.00
CBED |yfanfqan? 1.75 1.26 1.33 1.02
THEREKM 195 140 148 114
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RARBFREAVENR  ARBAAEZEL TN RABETNE (AE) — &%
{ T:TRACE, --- : NONE , lNfaH A FHA )
Table 6 : Daily total precipitation amount(mm) for C.W.B. stations
for Typhoon KIT during 18-22, SEP.,1987.
(T:Trace,-- : None )

#l %B Wl 9-18 9/19 9,/20 921 9/22 & 5
2 & & -~ 98 28 32 2 1690
B 8 36 217 110 63 5 431
B il 64 171 129 69 5 438
* Il 61 168 109 53 7 398
w i -- 98 - 28 32 2 160
& B 21 104 89 113 10 337
8 W 11 300 36 53 5 405
. S 11 21 223 60 84 10 298
= 1 14 120 29 56 5 224
71 B O 21 88 62 71 250
# 7 - -- -- 7 12
=4 [ 178 145 81 174 12 590
% o o= 99 225 76 134 30 564
H = 36 128 26 67 11 278
i3 # 105 219 107 217 15 663
iy B 42 170 38 140 11 401
2 B -- -- -- 5 16 21
& s - .- T 9 12 21
Yia i 4 35 53 175 43 310
H R & T T 1 29 3 33
® e -- T T 29 110 139
BB 12 T 6 36 23 77
X % -- - T 34 37 71
E i -- 2 6 75 22 105
B 5 & -- -- -- 33 90 123
B b= 44 89 252 56 449
= 3] 19 - I 54 120 194
= H| 5 25 79 284 57 450
= i3 -- T 5 99 138 242
X ® 9 60 69 182 103 423
] 2 53 49 174 72 9 357
& * 3 12 59 139 75 288
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REPORT ON TYPHOON KIT OF 1988

Research & Development Center
Central Weather Bureau

ABSTRACT

Tropicél storm KIT (8816), which formed on 18 Sep., 1988, and later moved
northwest steadily and passed the Ba-ShiChannel, made a landfall around the southern
coast of mainland China, and caused some damages. During its 4 days life cycle, the
Jowest central pressure was 980 mb, peak values of the maximum sustain wind speed
and the maximum gust wind speed were 28 M/S and 35 M/S respectively. The average
vector error for eye fixes and 24-hrs position forecasting are 47.8 km and 148 km

respectively.

Since KIT did not strike Taiwan directly, there were no large damage

happen; eventhough, the heavy precipitation did appear at I-lan, Su-O, Chenkung, and

Tai-tung.

Key words :Curvature, Incipient disturbance.
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Fig. 1 : The satellite image for OQ0UTC 1 October 1988.
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Fig. 2 : Six—hourly maximum wind speed and lowest centre pressure of

NEL SON

with its speed of movement.
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St R R A L R (77 10 A)

Table 1 : Centre positions of typhoon NELSON according to its best
track.

~RENETN RS RO B B R
. [ HER @ &
SN R R MB | DEC RIS\ re | krs | B BT
1] 12| 12.2 |136.1] 998 | 280 | 10 45 | 55
18 | 12.4 | 135.0| 996 | 290 | 11 45 | 55 | 60
2 . 00 12.8 |134.0| 992 | 300 | 12 5 | 55 | 100
06 | 13.4 | 133.0] 990 | 300 | 13 5. | 60 | 125
12 | 14.1 | 131.8| 985 | 300 | 13 65 | 70 | 130 | 30
18 | 14.7 | 130.6| 980 | 300 | 14 70 | 80 | 150 | 60
3| 00| 15.5 | 129.4] 975 | 300 | 12 75 | 90 | 190 | 65
06 | 16.1 |128.4| 965 | 310 | 10 9 | 100 | 200 | 75
2| 6.8 |127.5] 960 | 310 | 12 | 100 | 110 | 210 | 85
B | 17.5 | 126.6| 955 | 320 | 12 | 115 | 125 | 220 | 95
21 00l 18.5 [125.8] 935 | 320 | 10 | 120 | 140 | 280 | 120
06 | 19.3 |125.2| 925 | 330 | & | 130 | 150 | 230 | 90
121 20.0 | 124.7| 915 | 335 | 7 | 140 | 165 | 230 | 100
18| 20.7 | 124.4| 915 | 360 | 6 | 140 | 165 | 230 | 100
=1 00| 21.3 | 124.4| 915 | 20 | 6 | 140 | 165 | 210 | 100
o6 1 21.9 |124.7] 920 | 20 | 7 | 140 | 165 | 210 | 100
12| 22.5 | 125.1| 920 | 40 | 11 140 | 155 | 200 | 100
18] 23.3 |125.9| 925 | 45 | 10 | 130 | 145 | 250 | 125
6 | 00l 24.0 | 126.7| 935 | 55 | 11 | 125 | 140 | 230 | 105
06 | 24.6 |127.7] 940 | 55 | 12 | 115 | 135 | 225 | 105
12 | 25.3 | 128.9| 945 | 55 | 12 115 | 130 | 225 | 120
18| 25.9 | 130.0|] 950 | 55 | 12 | 115 | 125 | 230 | 100
100l 26.6 | 131.1] 950 | 45 | 14 | 1151 125 | 225 | 95
06 | 27.6 | 132.2] 90 | 55 | 15 | 115 | 125 | 225 | 90
121 28.5 | 133.6] 95 | 55 | 16 | 100 | 110 | 220 | 90
18 | 29.5 | 135.0| 955 | 55 | 16 90 | 110 | 220 | 90
8 | 00| 30.4|136.5| 955 | 55 | 18 85 | 100 | 225 | 100
06 | 31.4 | 138.3| 960 | 60 | 22 75 | 85 |- 225 | 100
12| 32.5 | 140.6| 965 | 60 | 20 70 | 80 | 225 | 90

_ 46 —




F2: EBFRAERBAERR

7T7TE10 A8
Table 2 : Warning procedures issued by CWB for typhoon NELSON

5 & F |l B o M B i # E ]
ot #t H L?T 43 5 s B T &=

|® E| 5 1 3 | 21 | 15 | BEEEE ~ B sk - == rREERGE,

# L 1-1| 4 | o | 40 | &S ~ B 4Hs -

® k 2 4 | 4 | 15 | ®BEE - Btk - BEZ B,

B L o—1| 4 | 5 | 45 | HHBEW ~ BL1EK ___

B & 3 4 | 8 | 50 | WEHE - B TE~ER-RR-HHE

B B 3—1 | 4 | 11 | 40 | HEEH - L5EE - Bk T~ A~ B W

s B 4 4 | 15 | 20 | WM ~ ALHEE - B HHE B ~EW-CE-S5R -RE

# B 4-1| 4 | 17 | 35 | WEEHE ~ ALAEE - BL ¥k HWE ~ b EN S S £H BRE

B 5 4 | 21 | 10 | EEEE - ALEEE - BE¥k LRSS - IR

wok 5-14 5 0 | 45 | REEE -~ dLEHEE - ELEg B ~ JCERin

% B 6 5 | 4 | 20 | REEE ~ JLEYSE - 2ok - AREEEE A0~ EW - 168 ~ 53 BERAHLUL

% 6—1| 5 | 5 | 30 | FEUE ~ JLEE - Ckyse Sk I - St~ B0~ 7EE S A5~ EHRR AL

ok 7 5 | 9| 40 | REEE - LEEE ~ B A ARk 2 A1~ BW 5 - A8 EERAPLUL

W B 7—1 | 5 | 11 | 40 | WEWEE ~ ALEEE ~ B e S| ~ Aok~ EW -~ 16K S A~ BEER AL

" B 8 5 | 14 | 55 | RS ~ IR » C ek - SHEHR|ERE « &1t ~ 2~ SREFALL

i 8—1| 5 | 17 | 40 | HEIHE ~ ILHWWHHE ~ 2L 5% HIE ~ Bt~ B8~ SREFLL

B & 9 5 | 21 | 10 | WEWE - LIEE - B - -

¥ L 9~1| 5 | 23 | 40 | REHEE ~ LHER ~ Ot e -

® k 10 6 | 3 | 40 | EEWE AW - Bt - B
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Fig. 4 : The satellite picture of super typhoon NELSON centred in the Philippine
Sea near peak intensity on 0709 UTC 20 October {040709UTC October

NOAA visual imagery J .
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Fig. 7 : NELSON's best track is superimposed upon the areas where tropical
cyclones rapidly intensified during summer and early fall (20 June—
16 October ) for the years 1956 to 1976 ( Holliday and Thompson, 1979)

E 120 125 130 135 140 145 150 155 160E

N 33 L] Tk JJe P 5es TROPICAL DISTIRBACE
e L o0? see TROPICAL DEPRESSION
ik L =-= THOPICAT SOk

- SUDER TYPHOOM START

<> SUPER TYPHOON END

+¥¥ EXTRATROP ICAL

—— AREA FOR START OF
_SIIPER

[N \Eﬁ%ﬁﬁéﬁkﬁ&%@ﬁ&%&i@i&ﬁﬁtﬁéﬁ%&%ﬁmﬁéﬁlﬂ?@tﬁ( 1959— 1970 > 2H7E (HH
1070 B RRER ) > HTFRFEBENRBER]
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Fig. 9 : NELON’'s best track is super imposed upon the deviation of ten—day mean

sea surface temperature from 30 year mean ( 1956— 1985 ).
The shade area indicate negative

anomaly
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Fig. 10: Comparison of cenire determination of typhoon NELSON by six objective
methods.
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Table 3 : Forecast errors of centre determination of typhoon NELSON by different units as compared with
best track. ( X : no data )

f #1 |BEST TRACK! L. CWB 2. PCTW 3, RJTD 4 BAB] 5, RPMM
AL B mam e mam Rt | R e e RE BN TE | B LTl B
3 | 06 |16.1(128.4]15.9(128.5| 25 |16.0 {128.5| 16 | 16.1|128.5| 11 | X X 16.21128.5| 16

12 | 16.8(127.5| 16.6 |127.5| 22 |16.7 {127.6; 16 | 16.7|127.5] 11 16.81127.5 0| 16.7|127.-4. 16

18 | 17.51126.6| 17.4(126.6] 25 [17.6 |126.5| 16 | 17.5(126.5{ 11 | 17.5[126.5| 11 | 17.51126.5| 11

4 00 | 18.5/125.8| 18.21125.8| 33 |18.3 |125.9| 25 | 18.4(125.9| 16 | 18.4|125.9| 16 | 18.5(125.9| 11

06 | 19.3/125.2| 19.4{125.2¢ 11 19.3 [i25.3| 11 |19.5125.2 22 | 19.5|125.2, 22 | 19.51125.1] 25

12 | 20.0(124.719.9|124.6, 16 |[20.0 |124.87 11 | 20.0 124.7 0 [20.1(124.7| 11 7 19.9]124.7] 11

18 | 20.71124.4| 20.81124.3{ 16 |20.6 [124.5| 16 |20.8124.4| 11 | 20.7|124.4 0| 20.7|124.2, 22

5 00 | 21.31124.4| 21.3124.3| 11 [21.3 [124.4 0 [21.41124.3, 16 X X 21.41124.3| 16

06 | 21.9]124.7121.8(124.5| 25 [22.0 |124.6| 16 |21.9 |124.4| 33 | 21.9(124.5] 22 | 21.9|124.7 0

12 § 22.5|125.1} 22.5(125.1 0 |22.5 ]125.3| 22 |22.5[125.2| 11 | 22.61125.2| 16 | 22.5|125.2( 11

18 |.23.3(125.9| 23.4[125.9} 11 |23.5(125.9 22 123.4125.9{ 11 X X 23.4(125.9] 11

195/11 171/11 153/11 98/8 150/11

RS
FRR 18 16 14 12 14
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(B :RB) (X : ZFERR)
Table 4 : Verification of 24 hours forecast errors by different objective
methods for typhoon NELSON. ( X:no data )

H #1] 1. BEST TRACK |2 ARAKAWA ] 3. HURRAN 4 CLIPER 5 CwWb-81 6. P-C
B UHT#C Ao | AR | 3R (b | M| EE | de | wK | RE e | B8 HE e | Ee | B2 ke |ar | A
4| 12 |20.0[124.7 19.1(123.9| 132]19.2(123.5, 195{ 19.4(124.0{ 101} 19.5!123.7| 123! 18.9(124.3] 129
18 | 20.7[124. 4 19.9(123.4| 141| 20.4|123.1] 147| 20.0(123.4| 134| 20.7[123.2| 132| 20.0|124.0! 89
5 00]21.3[124.4 21.1(122.6] 199| 21.01122.6] 201] 20.80122.6| =206| 21.6|122.8| 179l 21.0/123.7| 84
06 | 21.9)124.7 22.91122.7| 246 23.6]123.1| 257| 23.11123.4| 195 24.1|123.0| 306] 22.7|123.9| 124
12 | 22.5[125.1 23.21122.6| 286 22.2|122.3| 310| 22.5122.4| 297| 22.8(122.8| 255 22.9(123.5| 181
18 | 23.3125.9 24.0(123.0| 328 24.3(123.5| 286| 23.31123.4| 275| 24.5(123.6 285| 24.7|124.3| o296
6| 00| 24.00126.7 24.5|123.7| 335] 23.5(124.7] 227| 23.9(123.8| 319| 24.0l124.9] 198| 27.6(129.4| 495
06 | 24.6127.7 24.0(124.0{ 412} 24.3(|125.9] 201] 24.1(124.4| 367| 24.1(126.1| 184 25.0[125.8] 214
12 | 25.3[128.9 24.9/125.6| 366| 25.7/127.9| 118 25.4[126.5] 264] 25.6(128.1| 94| 26.41127.7| 179
* B 2245/9 1906/9 2158/9 1756/9 1721/9
o= 272 212 240 195 191
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Table 5 : Verification of 24 hours forecast errors by different units for typhoon NELSON.

(X :no data )

H i IBEST TRACK| 1. CWB 2. JTWC 3. RITD 4. BAB]J 5. RPMM

H UB?CCIISYFEfﬂﬁﬁ%‘éibﬁfﬁi%ﬁﬁ%itﬁﬁﬂ%ﬁ%itﬁ%a@?%%ﬁﬁﬁ;”%itﬁ%ﬁ%;”%

> | 12 |14.11131.8] X | X | X |13.1133.4] 208 x | x | x | X | x | X | X | X | X
18 | 14.7 [130.6] 13.3 131.6| 189|12.8 [131.8] 247[13.0[133.0] 198] X | X | X | X | X | X

3 | 00 115.5 1129.41 15.0 130.6| 143|13.9|130.1| 192 15.0 130.0] 86| X | X | X |14.1130.7| 210
06 116.1 1128.4115.7 [129.6| 139|15.3 [129.7| 168|16.0[128.0] 45] X | X | X |14.8|128.5| 143
12 |16.8 127.5]17.7 [128.4| 140|17.2 [128.0| 70|17.0f1z7.0] 59| x | x [ X | X | X | X
18 |17.5 1126.6| 18.2 [127.1| 95|18.51126.9| 115; 18.5 [126.5| 111} 17.3[127.3| 80| 16.6 |126.8| 101

+ | 00 118.5125.8] 18.0 [125.8| 55|19.1|125.8| 66| 19.0 125.5] 55| 17.7|126.2| 98|17.31125.5| 136
06 |19.3 1125.2] 19.0 |124.7| 64118.9 126.2| 118|20.0[125.0] 80| x | X | X |18.3 124.6] 128
12 120.0124.7119.5 |124.0] 95|20.2 125.4| 80|20.5 |124.5] 59| 19.6[125.0| 55| 18.8 [123.7| 172
18 120.7 1124.4| 20.6 |123.3| 122|20.8 |124.7| 35|20.5|124.0| 49| 21.0{124.3| 35| 19.7 [123.0| 189

5 1 00 |21.3(124.4]21.8 |122.8| 184|21.3|124.8] 44| 22.0(124.5| 359| 22.6124.5| 143 | 21.6 [123.4| 115
06 [21.9[124.7| 23.2 [123.4] 202]23.5 [125.7| 208|24.0[124.0| 78] 23.8|124.2| 216 | 22.7 |122.6] 247
15 | 22.5 1125.1123.0 1123.6 | 216|23.0125.1| 55| 24.5|124.5| 230| 24.4[124.2| 231 22.8 |122.5| 288
18 123.31125.9| 23.5 1123.3] 286|23.7 |124.6| 150|24.0(124.5| 172} 24.5[124.5| 203 | 23.1 [122.5] 375

5 | 00 |24.01126.7|23.9 |123.8| 319|24.3|125.5| 136]24.5(125.0| 195] 24.9[125.0 212 23.0{124.7| 246
06 124.61127.71 24.0 |124.5| 358]25.1|126.5| 143]24.5(125.5| 242| 25.1[125.11 291| 24.9 1126.2| 168
15 125.31128.9] 24.9 [126.9! 224|25.0|127.5| 157|25.5 [128.5| 49| 25.6[128.4| 64| 24.9 126.7| 246

2831/16 2192/17 1951/16 1637/11 9764/14
F R E 177 129 121 149 197




N 1 B BRI 3 100 ) Ak S T A % b I L R Bt R
TTE4H208 ( 12UTC )~ 5B 218 ( 13UTC)
(X : ZHERE - KEEAEER)
Table 6 : The accumulated rainfall and maximum gust wind
records by CWB during NELSON passage

(X : no data, — : no rain or no gust wind )
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REPORT ON SUPER TYPHOON NELSON OF 1988

Research and Development Center
Central Weather Bureau

ABSTRACT

Nelson, the 19th typhoon in the western north Pacific, was the first significant
tropical cyclone of October and the only super typhoon of 1988. [t initiated over the
southwest sea of Guam at 06 UTC 1 October and upgraded to a middle intensity with
65 knots at 12UTC 2 October. It continued to intensify rapidly and reached the super
typhoon intensity at 06UTC 4 October 1988. The typhoon’s intensity peacked at

140 Kts at 12UTC 4 October.
intensity at 00UTC 6 October §988.

Nelson weakened and was downgraded to typhoon

Nelson first moved west-nerthwestward and then northwestward toward the

Taiwan area.

It turns to move north-northwestward and then recurved into northeast-

ward near the eastern part of Taiwan. Finally it passed over the Japan Sea. Nelson
only induced the local heavy rainfall in the northern Taiwan mountain area and created
intense gust winds on some areas of Taiwan during the period.

The results show that the track of typhoon Nelson was controlled by subtropical
high steering flow and the middle-level major trough. The P-C method of six object
forecast methods is the best one (191 km) of track forecast for this case.
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Fig 1.MONTHLY MEAN SEA SURFACE TEMPERATURE(SEP. 1988)
Ship and Buoy SST Data is analyzed on 2°x 2°box at Oceanographical

Division, JMA.

Sea Ice areas (wwwu) are also indicated. Contour interval is 1°C for the
values greater than 207 and 2C for those below 20<C, respectively.
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with area below normal shaded. www.s Sea Ice.

e

=1

R BRE S BRI S

AR IR B R b LB IO K R 2 80 B 1
SRR EG 3.8 % » (R10A 2 —EREARBHR
( Nelson ) » Briisli 2 o 05 K EHE S 898mb
s G HBE R B 72m /s o A 6 EERZUR R
15 23.1% » B FEH ( Roy ) ~ #{fy (Warren)
~ # 8 ( Doyle) ~ ¥ ( Hal ) ~ 2 (Ruby)
g ( Skip ) o philA 7 E B R E(526.9
BERI2ERERENL 46.2 % °

A7) ERFIBEZ26EBRESA DS
itz 2 RIB 3 Pin » 9 A% 4E 8 G
30.8 % SAXZH BN 19.2 %+ 10HFER
Z2H AN 15.4 % 6 ~ TRI11IA&E 2 B&1S
7.7% 1 1~ 5RIZAZRAE1EAE3.8% M2
F 4 AW EBARE o

EREABERBAEINFEZ RETSER
B QIR 2 K& 4 PTRUR » 9 A HREFHE
S 3.3K s 1 H&H 0.5KR 6 A% 0.3K »
5 ARI0A HEZ 4 » Hfh& A BLEEED » A
HETABD 2KZ2% BERREDRZBK -

126 B B R 2 A4 BB 5 it 102 3 B »

HRREETNE » R 10 NLEEE 5 FH{4519.2
%+ FrPfE120°E DIVAgEE 1 BI53.8%
TE 120 °~ 140 EZ B % A 3 B 11.5 % »
FE160°E DIRARER 1H153.8% « RN
10°~ 20°N 2 ME B S E 1415 53.8 % » Hh
AR 120°E LI~ 140°~ 160°EZ MR
160°E MEERAH 2BEN57.7% » 7 120°~
140°E ZH4ERE AR 8 H530.8 % o K
20°N BUEHH 7 01526.9 % » bk RR120°

- ~140°E ZR#EH 2 B57.7% » 7E 140 °~

160 °EZ[HERER 44 15.4 9% » 7 160 °E LI
BRAEREHE 1A 3.8% A

2 7E10°~ 20°NE 120°~ 140 °E 2 [
ZESAERERS + IREDER A b BOR A B B A
ZIE I o ‘

TERLMER —3RAYE » 20 N UL ARB X BA
TR BET~9IRMAER » BIE 5 BEE B
S MBI RETE » BEAMRIER » 280
BERERME » E—FMHBELBREEGHRS

e R(IT)ET~IAMRAEFISERA » K

20°NBISEAERER 7 K5 46.7 % » BH%PEM
B o TEE 5 AT BHIE 7~ 9 BIB4 R 20°N
Pt E L2086 » ATHUREH—FLE o 5

— 60 —



RE 77 EATE T BRENESR

#z1
Table 1 Summary of typhoon information for the wertern North Pacific Ocean
in 1988

S I R L TP
1| 1| 8801 |ROY &4k 010806Z~011818Z[252| 0606Z~18187Z 0806Z~17122 | 0912216062 57U 927
511 | 8802 | SUSANEH 0530062~060300Z| 90| 2902Z~0306Z | 3006Z~0300Z | 3112Z~0206Z | [ | 963
6| 1| 8803 THAD %2 |0620032~062506Z[123 1806Z~2506Z | 2000Z~2500Z | 22067~2400Z |shEE| 972
6 | 2 | 8804 | VANES SA {23 | 062700Z~062912Z| 60| 24122~2918Z | 2618%~2906Z — W 991
7|1 | 8s0s WARREN%@ 0713002072006Z (174 | 1106Z~2006Z | 1218Z~2000Z | 1418Z~19122 | #5927
7 | 2 | 8806 |AGNES ZLiE#% - |0730002~073118Z| 42| 28002~3118Z | 20122~3018Z = BT | 994
8| 1 |8807| BILL @ {080700Z~080800Z; 24| 0504Z~0812Z | 0700Z~0800Z — | 901
8 | 2 | 8808 | CLARA BIH  |0810212~081418Z 93| 0706Z~1600Z | 1018Z~1200Z — B | 991
8! 3 | 8809 DOYLEHE 6815122\4)323002 180 | 1306Z2~2400Z | 1512Z2~2106Z | 16002~2006Z |5574| 927
8 4 |8810| ELSIEXEA 0828187~ 84| 241272~ L 28127~-2918Z - 1B 997-
8 8810| ELSIE X @A 090106Z 0106Z | 3100Z~3118Z — ez | 991
8 | 5 | 8811 FABIANEE  |0830002~090318Z(114| 27142~0318Z | 3000Z~0306Z | 0106Z~0306Z |chjff| 968
9| 1|ss12| GAYEE . |090303Z~090400Z] 21 02067~0400Z | 0218704002 —  lam| oo
o] 2 | s HAL 58 09081 22~0917122 (216 0506717122 | 0800717002 | 10127~1600Z %71, 938
9|3 ULEKI ' 32| 28187~1400Z | 29187~1306Z | 31002~1218Z rhEE| 954
9| 4 |8814| IRMA 5 091206Z~091612|102| 1100Z~1612Z 712002»15'132 — 8| 984
9| 5 |8815| JEFF ik 0914062~091612Z| 54 | 12007~1612Z | 1400Z~1600Z ~ FEE| 991
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Table 2 Summary of typhoon occurrence in the western North Pacific since 1947
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Table 4 : Summary of typhoon warnings issued by the CW.B. in 1988.
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Table 5 : Statislics of typhoon life period in 1983.
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ABSTRACT

During the year 1988, there were twenty six tropical cyclones occurred in the
western North Pacific, including Typhoon Uleki which became the third hurricane in
the past thirty years to form in the eastern North Pacific and cross the international
dateline while in a warning status. The total number of western North Pacific tropical
cyclones is nearly equal to the climatological mean of 26.8 since 1947,

For the year, there were 114 “warning days” in the western North Pacific, includ-
ing 15 two-cyclone days and 4 three-cyclone days.



Distinguishing features of the 1988 western North Pacific tropical cyclone season
were the low number of super typhoons (1), the short average lifespan of the tropical
cyclones, the aclimatic location of the monsoon trough and an active Tropical Upper-
Tropospheric Trough (TUTT). The northward displacement of the monscon trough
during the summer and early fall and the active TUTT may have accounted for the
relatively large number of tropical cyclones that had anomalous tracks. The normal
lifespan of a tropical cyclone in the western North Pacific usually exceeds four warning
days. This year a large number of tropical cyclones (13) were inl warning status for
four days or less.

Key words: Typhoon Uleki, short average lifespan, aclimatic location of the monsoon
trough, active TUTT.
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