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Fig 1. The world rainfall extremes
and China rainfall extremes -
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Table 1. The characteristics of Mei-Yu
season in northern portion of Taiwan
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Table 2. Duration of influence by
Mei-yu front over Taiwan and its

mean rainfall of Northern stations
(1968-1977) -

£ | A A | seei | 9 0B
1968 5:18-22 5 176.8
5:24-28 B 78,7
5:31-6:3 4 156,1
6: 9-14 6 166,3
6:17-27 12 150,3
" 1969 5:16-24 9 92.2
5:31-6:12 13 115.5
6:16-23 8 205.7
1970 5: 7-14 8 100.8
5:19-23 5 39,8
5:28-31 4 66.1
6: 4- 6 4 2.1
6: 9-17 9 133,4
6:19-22 4 43,4
6:24-27 4 71.6

—_3 -

&% A B | BRI ﬁ(ﬁ%)ﬁ
1971 6: 1-11 11 116.4
1972 6: 9-12 4 55.7

 5:13-16 4 63.7

5:20-23 4 126.4

5:24-27 4 61,2

6: 4- 7 4 100.5

6:15-18 4 43.3

" 1973 5: 9-14 5 60.8
5:17-24 8 136.5

5:27-614 9 87.9

6: 5-10 g 83.5

6:12-16 5 59.1

1974 5:24-28 5 46.7
5:29-6:8 1 190.7

6:12—15 4 15.0

6:22-25 4 276.0

1975 5:16-20 5 108.0
5:21-27 7 127.8

5:28-31 4 71.4

6: 5-15 11 295.7

5:16-19 4 36.3

1976 5:26-31 6 166.6
6: 1- 6 "6 25,0

6: 9-14 6 132.1

1977 5:15-19 5 107.6
5:20-23 4 56,2

5:8-31 4 82.4

6: 1- 4 4 160.6

6; 5- 8 4 140.2

6:18-21 4 67.1

» A0K CRIFTERBH) o £RGHR - H
BRWRE AT » 794 20 #0 i
B2 RBGHENE I » TIHR8.5K » BAMITE o

PR M S AE LR e 2 T AR 2 IR T - 5
2B TSN ER 508 4H » HibiTE
FRENEGZ— o FERTPRTIHELIR TR



—4 —

) BABERSEIOAL  RAS 182 AE »
SR TR A 2 A o

M ~ FWHRARERE

REIIR TR  EARKERERE » RE—~E
HIFZRE » ZIEERBIT ¢ (M » 1980)

CimiRE (50-70°N) fyBhiiiE s » EEELE
ENERBERES » BEMBENRERE : (11
RREY » BEERBE—FERBILHIE » F—FER=m
MeER T+ PRRAEAE o S FIZERRINRES » B
PREEH » DR EER o (2BER » [HE
AEA R BB o

F= EEMERE TR R
(1968—1977)

Table 3. Mei-yu period of Taiwan and
its rainfall characteristics (1968-1977)
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A Guide for Forecasting the Heavy Rain over Taiwan

during the Passage of Mei-yu Front
Chi-Hsun Chi

ABSTRACT

‘ The occurrence of heavy rain in the Mei-Yu Season caused lot of
damages in Taiwan. Many meteorologists have discussed about the
" synoptic structure and environmental conditions in relation to . the
torrential rain during the passage of Mai-Yu front.

Those research results are reviewed in this presentation,

including

some meteorologists in mainland china who have studied the heavy rain
over Southern China in early Summer. The purpose is to provide a
guide to forecaster basing upon those consideration of- climatolegical
references, different scales of systems and its interaction, the sources
of water vapor and its transportation, topographical effects, and also
the characteristics of Mai-Yu front over Taiwan area,
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International System of Units and Meteorological

Constants

Ming-Tung Hsu

ABSTRACT

The International System of units (SI) which is develeped from the

MKS system of units was adopted by the 1lth General

Conference on

Weights and Measures (abbreviated CGPM from the official French name
Conférence Générale des Poids et Mesures) in 1960, is intended as a basis
for world-wide standardization of measurement units. Since then this new
system of units has been adopted in many countries such as Japan (1974),
United Kingdom (1975), U.S.S.R. (1978) West Germany (1980), U.S.A. (1983),
successively, and also in the International Meteorological Tables pubhshed
by the World Meteorological Organization

In order to be familiar with the SI, this report presents an explanation
in detail and a number of useful meteorological constants are computed
and shown in this new system of units by the writer. It is his pleasure
that the SI will be widely accepted in our couniry.
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Fig. 4 A GMS-3 IR satellite picture of 00Z January 8, 1985
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observed flight level winds and “MSW” represents the maximum
surface winds observed.
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Fig. 5b A GMS-3 IR satellite picture showing typhoon Hal over Tajwan at

16Z June 22, 1985.
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Fig. 8¢ A Hualien radar precipitation echo picture showing typhoon Nelson
over northern Taiwan (192 August 22, 1985).
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Fig. 8d A picture showing destroyed house related to Nelson
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Fig. 8¢ A picture showing fallen trees related to Nelson
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Fig. 9 A satellite picture showing “Odessa” “Ruby” and “Pat” typhoon
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Fig. 10b Surface chart showing the isobaric analysis for 300000Z August, 1985
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Oddessa. The weaker system to the northeast in tropical storm Ruby,
which remained solitary and apparently didn’t into the interaction.
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Fig. 11 A surface streamline analysis at 00Z August 28, 1985
showing tropical storm Ruby located at the eastern end of the
southwest monsoon flow where it converges with the southwest trades.
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Fig. A GMS-3 VIS satellite picture at 03Z September 5, 1985.
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Fig. 13 A GMS-3 IR satellite picture at 03Z September 17, 1985.
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Fig. 14a A GMS-3 IR satellite picture at 017 October 4, 1985

2.8% (Dot) R, :

W BEAE AR RN — R BB A —F
BER > HAGHAEE » BE206 /M (9F) »
B BERTRRERE » RO TME » TRIER S
RE (BEHGATET » 0BAZHE) BATH
198442 9 Ao &imn (Tke) BB (RBEHHEHE
ME 1,028 ATET- » 2,861 A4 » 446 A kUL » B
B2 ERAmmRkES 2HT) -

TAENKE  BERTHERSEEELHEE
» WITCZ BFHRER M » LIS BER
TD Z BEHREBRE WIONLET) @2
HEARAG - WigE (10A10H) RAERTE
i (10N) WREMP2EE S 2 BREE
13006 Z B BERR, » .0 B510.9N 146.6
E s S B997mb » iR kB EI8m/s » 7
1B 2 AR AR 100km » 124k /b BE 1Ak
BE o RIABISZ B FERA » ISHI2ZZ HER
AR, » BEAPFRETHA - FNeERIKLE
BHRMAS » BR{EI6H00Z BEREAEE » i
O EE935mb » 816 812Z F1THO0Z L7
5 JULEIERBFSITmb » BAERFLRERE

HEERE 1Ba)yf LR AR EBRETm/s
» JE 52 85m /s (165kt) » s 19bhaf R
BORRIE LS 10 - 10718706 Z 15355 1357 R
B, GERMRAREOm/s) » 1I8A18Z BEIEH
DR BES 43m/siyrhEERE (J15b) » 21R
122 B ERm BRI EL R REN S S RERE
» HEEI0A22000Z W, TD » (R ESdREHE
) MEHAEEBENEGE (L2160 -
3.4 (Ellis) R, :

X+ (Ellis) mEZEBTAGRBENE
MR - HAERRKESI0A16500Z » iR E
1000mb » F0Mi7E7E 101N 152.8F » SEALG
KAEEI8m/s » FEIAPEILESE » BT - 5
—HREHEEEAYNE (F3d) -

VHLEREFERBERERS (Dot) ks
ZBHRED (BHR) - BREERSEETEE k

&5 1TCZ) » LREFREERRIEA -8 &
BRI - EEBEREEYT - SR
RAFAEE » (A—EarkEE - HRREEEISH
00Z—12Z » Fr i RAREME2m/s o LB
200002 £MEBEITRERBRTD

» 44 .



B 14b E w5 {ies 08 il s ' .
Tig. 14b A picture shows the damages during typhoon Brenda's Ppassage



Bl 15a El745¥10E17EODZ(85%?) ﬂ%ﬁb‘?ﬂﬁ%*l

Fig 15a A GMS-3 IR satellite picture at 00Z October 17 1985.
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Table 1 Summary of typhoon information for the western North Pacific Ocean in 1985
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Table 2 Summary of typhoon warnings issued by the Central Weather Bureau in 1985
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Table 3 Summary of typhoon occurrence in the western North Pacific since 1947
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Table 4 Total damages related to typhoons in Taiwan area in 1985
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Table 5 Summary of absolute metearclogical elements for affected Taiwan in 1985
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Table 6 Classification of typhoon life period in 1985

B # () # i =R S )
1—24 (1) 1 3.8
25— 48 (2) 1 3.8
19— 72 (3) 2 7.7
73— 9  (4) 4 15.4
97—120 (5) 4 15.4

121144 (6) 5 19.4

5168 (7) 3 11,5

169—192  (8) 2 7.7

193—216  (9) 3 11.5

217—240 (1) 0 0

241-264 (1) 1 3.8

& 5 26 100

#7 RETVEEERERVDRTRTHABRERR

Table 7 List of 24-hour average vector errors for invasive typhoons in 1985
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+ -~ K & (Appendix)
T44E(1980) HEMERERE (best track) FiMEBERHELE R

| [ e | B e ||
@ @ | | ) |l B |l Eamy | Km | &m)
S (ELSIE) 8501

1 [ 7 | 00 5.9 1541 1000 15 | TD | NW 12 - -
06 6.7 153.2 998 18 | fgm | NW | a2 120 | —

12 8.0 1562.0 995 20 [ NW 32 150 —

18 9.2 150.9| 998 18 I NW 32 150 —

148 | 00* 105 1496 1000 15 | TD | Nw 32 — -

2% % (FABIAN) 8502

1 8 06 12.4, 134.0 999 18 ity SSE 3 80 —
12 12.1 134.2 998 20 v | SSE| 3 100 —

18 11.8) 134.4 995 23 1 SSE 4 100 —

1 9 00 11.3] 134.5 993 25 I SE 18 120 —
06 10.5 135.20 989 28 v | SE 16 120 | —

12 9.9 1%5.9 989 25 v | SE 16 120 | -

18 9.4 136.7 989 23 it SE 18 120 —

1 10 00 9.2 137.5 989 23 /] E 12 120 —
06 9.2 133.1 98y 23 " NE 8 120 —_

12 9.3 138.3 992 20 I NE 8 120 —

18 9.4 138.4 992! 20 7] NE 6 150 —

1 11 00 9.7 138.5 9921 20 /] NE 5 150 —
06 9.9 138.8 994 20 ] NE 5 150 —

12 9.7 129.00 994 20 » | SE 3 150 | —

18 9.5/ 139.1 996 20 [/ SSE 2 120 —_

1 | 12| oo 9.2 139.00 999 18 v | SW 2 120 -
06 9.2 138.8l 1000 15 | TD | W. | sly _ _

% fk (GAY) 8503

5 (21 | 00 13.0 1321 999 15 | TD | N 10 - _
06 13.6) 132.1] 998 18 | mm | N 10 80 -

12 14.1 132.1) 996 20 " N 10 90 -

18 14.5 132.1] 990 20 " N 10 120 -

5 | 22§ 00 14.9] 132.00 992 23 v | NNW| 14 120 —
06 15.5 1317 994 25 v | NW 18 120 -

12 16.3 131.4 994 25 v | NW 18 120 —

18 17.1. 130.8. 990 28 | » | NW 18 120 | 50

5 ) 23 | oo 17.9 130.3 980 33 | e | NW | 20 180 50
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24

25

26

19

20

21

22

23

24

25

06
12
18

- 00

06

12.

18
00
06

12 |
18

00
06

06
12
18
00
06
12
18
00
06
12
18
06
06
12
18
06
06
12
18
00
06
12
18
00
06

18.5
1.0
19.7
20.7
21.5
22.4
23.4
24.8
26.0
27.6
29.0
30.7
30.5

16.0
16.0
16.0,
16.0,
15.2
16.5
16.9
16.3
16.9
17.9
18.7
19.1
19.3
19.7
20.4
21.1
21.4
21.7
21.8
22.1
22.8
23.3
23.9
24.2
24,2

5576
129.3
128.9
128.8
129.2
130.0
130.9
132.0
133.4
135.1
136.8
139.8
140.1

132.8
132.8
132.8
130.6,
129.8
128.8
127.8
126.8
125.6
124.2
122.8
121.3
126.3
119.7
119.0
117.9
116.9]
116.1
115.4
115.3
115.3
115.1
115.1
115.1
114.5

975 33
970, 35
960, 40
955 45
951 &1
953 51
957 48
957 45
968 40
970, 38
97% 33
085 28
980 25
& W (HAL)
997 15
297 15
997 15
984 23
979 30
976 35
975 38
269 43
969 45
965 48
965 48
965 43
965 40
965 40
960; 45
955 48
960, 48
965 45
965 43
o970 40
975 38
975 25
980 20
988 20
998 15

1
R

EC
8504

"
g
"
"
I
"

I

NW

NW

NW
NNW

NNE
NNE
NNE
NE
NE
NE
NE
ENE

WNW
WNW
WNW
WNW
WNW
WNW
WNW
NwW
NwW
NW
NW
NW
WNW
WNW
NW
NW
NW
NW
NW
NNW
NNW
NNW

NNW

12
12
22
20
20
22
34
36
40
40
40
24
20

20
20
18
15
15
16
18
18
20
28
30
28
22
16
16
18
i8
16
14

10
10

200

200
230
230
300
300
300
300
250
250
200
200
150

180
250
250
300
300
300
300
350
350
350
350
350
350
350
350
350
350
300
300
250
200

50
50
80
80
100
100
80
80
50
50
50
30

50
100
100
100
180
180
250
250
200
150
200
250
250
200
180
180
100
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— 57 —

# 3 (IRMA) 8505

61 25 00 9.4 134.0 998 20 e | WNW 20 120 —
06 9.9, 143.1 908 23 I NW 16 150 -
12 10.50 132.4 995 25 " NW 16 150 —
18 1.0 132.0 993 28 y NW 13 200 50
6 f 26 | 00 11.5] 181.5 o0 30 " NW 17 200 50
06 12.4 1310 988 30 " NW 17 250 50
12 13.1  130.6 988l 30 » | NNW 17 250 &0
18 13.9  130.3 988 30 po| NNW 19 260 100
6 | 27 | 00 | 150 1301 988 30 " N 17 250 100
06 15.8  129.9 985 32 i N 17 300 180
12 16.7] 129.7 980! 38 " N 19 300 180
18 17.7] 129.6 975 38 ) N 20 300 180
6 | 28 | 00 18.8 129.7 975 38 " N 24 350 200
06 20.0] 129.9 965 40 " N 25 350 200
12 21.3  129.9 965 40 " N 29 350 | 200
18 22.90  130.0 960, 43 " N 30 380 200
6 i 20 | 00 24.3  130.2 957 45 " N 25 400 200
06 25.7  130.2 957 45 » | NNE 28 400 200
12 26.9 130.5 965/ 43 " NNE 28 350 150
18 28.2) 131.0 965 40 ¥ | NNE 26 350 150
6 : 30 | 00 29.5 131.8 970, 38 n | NNE 28 300 100
06 30.9]  133.4 a70l 38 " NE 39 300 100
12 52.4  135.5 970, 38 " NE 45 300 100
18 34.8  138.7 970, 33 " NE 72 280 100
7 1 | 00 37.7  142.5 973 30 ®EE | NE 81 250 80
06 40.1  146.5 o700 28 EC | NE 80 — —
i £ (JEFF) 8506
7 |22 | 00 22,7 146.1 299 18 mE | NNW 12 80 -
06 23.1 145.8 999, 18 " NW 16 80 -
12 23,4 145.3 998 20 " NW 6 100 —
18 23.5 145.2 997 20 n | NNE 6 100 —
7 | 23 | 00 24.0 145.5 995 28 " NNE 16 150 —
06 24.7| 146.3 985 30 ¥ | NNE 17 200 -
12 25.5]  146.7 985 30 n | NNE 18 230 -
18 26.0 147.1 985 30 # | NNE 12 230 —
7 | 24| 00 26.6 147.3 985 28 n | NNE 14 230 —
06 21,6 1474 985 28 no| NNW 18 200 —
« 57
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12 28.1 146.7] 985 28 | WE |WNW/| 16 200 -
18 28.2 145.8 985 25 w. |WSW| 16 200 —
7 | 25 | 00 28.1 144.9 988 23 y |WSW| 10 200 -
06 28.0| 144.4 988 23 " SW 20 200 -
12 27.9 143.2 988 20 " SW 22 200 —-
18 27.6 142.0, 990 18 " SW 28 150 —
7 | 26 | 00 27.2 140.5 992 15 | TD | — - — —
06 27.1 139.3 995 13 " — - — —
1z 2.0 187y 97 13 " — - — —
18 26.4 135.9] 992 15 " - - — -
7 27 | 00 25.8] 134.2 992 20 HE | WSW 28 150 -
06 25,3 132.8) 990 25 " SW 25 150 —
12 24,90 131.3| 985 25 " w 24 200 —
18 25.00 130.0 985 25 " W 22 200 —
7 | 28 | 00 25.00 128.8 983 =25 v |WSW/| 20 200 —
“loos | 249 127.6 985 25 » sw | 16 200 -
12 24.7 126.8 983 28 v |Wsw| 16 200 -
18 24.9 125.90 983 30 n |WNW| 16 200 50
7 | 29 | 00 25.2 125.2 919 33 | E | NW 14 230 50
06 25.5 124.3 975 35 " NW 14 230 50
12 25.8 123.7, 9758 35 " NW 14 230 50
18 26.3 128.1 975 35 " NW 14 230 50
7. 3% | 00 26.9] 122.5 972 35 " NW 16 230 80
06 27.6| 121.8 967 38 " NW 16 230 80
12 97.9| 1215 o 38 " NW 14 230 80
18 | 285 12.0f 977 3 | EE | NW 16 200 50
7 | 31 | o0 20.3| 120.6] 985 23 n | NNW| 14 180 -
06 30.1 120.5 992 20 ¥ | NNW| 16 150 —
12 30.70 120.4 994 18 ¥ | NNW | 16 150 —
18 at.s| 1204 995 15 | TD | NNW, 17 - —
8 { 1 | 00 32.4] 1205 9981 15 w | NNE| 18 - -
06 33.4/ 121.0 994 18 || MK | NNE ! 24 150 -
12 34.4 1217 995 23 n |NNE| 30 180 -
18 36.0] 122.2] 995 25 v |NNE| 35 180 —
2 | 0 37.5| 122.9| 995 23 " N 36 150 -
06 380 1239 995 23 | EC | N 38. — -
[ ~ 58 -
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% # (KIT) 8507

f

Kﬁij

2 | 12 252 -136.5 1000 15 | TD | NW 20 — ~

18 26.1 135.8 1000/ 15 " NW 20 - —

3 | 00 26.7| 134.8 1000 15 " NW 12 — —

06 26.8  134.1 999 15 " NW 12 — —

12 27.3 1335 999 15 " NW 12 - —

18 27.4 133.2 999 15 | n NW 4 — _

4 | 00 27,5 133.1 999! 18 i | NW sly 80 —

064+ 27,71 132.8 996, 20 " NW 14 120 -

o1z 27.8 132.6 994 23 " NW 14 120 —

18 27.9% 132.3 994 23 " NW 16 150 -

5 | 00 28.1| 132.00 994 25 v | NNW 8 150 -

06 28.4] 132.0 992 28 " NNW 8 150 50

12 28.5 131.9 990 28 " N 8 150 50

18 287 1318 990 28 n | NNE 10 150 50

6 | o0 28.0| 132.1 983 30 " NE 8 180 50
06 | .0 132 970 33 | wg | NE | 6 180 | 50
12 9.1, 132.5 961l 35 " NE 5 180 50

18 29.2) 132.4 961l 38 v |NNE| sly 200 80

7 | oo 29.3) 132.4 961 40 oo NNW 6 200 80

06 29,7 132.2 965 40 " NW 8 200 80

12 30.1| 131.7 965 40 1 NW 12 200 80

18 30.2| 131.1] 965 40 " NW 14 200 80

8 | 00 30.6| 130.2 965 40 " NW | U4 200 80

06 30.8 120.5| 959 43 " NW 14 260 | 100

12 | 311 1288 99 43 | x| Nw | 16 250 | 100

18 31.5| 128.0 959 40 n NW 20 200 80

9 | 00 s2.a] 1212 ol 38 | NW 14 200 80

06 32.5| 126.6 970/ 38 | | NNE 12 200 80

12 | 332 12620 or0 38 " N 12 200 | 80
18| 37 162 %5 3% | 4 | NNE| 16 200 | 50

10, 00 | 345 126.3 980 33 » | NNE| 24 180 | 50

06 35.5 126.9 994 30 | ®E | NNE 38 180 50

12 36.7| 128.7 994 20 » | NNE 52 150 —

18 39.00 130.21 994 23 " NE 52 120 —

11 | oo 0.8 132.3 10000 23 | EC | NE 60 — —
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# gt (LEE) 8508

8 | 11 | 00 23,1 130.5 98 15 | TD |WNW| 10 — -
06 23,4 130.2 994 18 | EmE | NW 14 150 —
12 23.9) 120.8 994 - 20 | NW 18 180 -
18 247, 120.1 991 23 v | NW 18 200 -
12 | 00 25.5 128.7 990 25 v | NW 18 200 -
06 26.3 128.6 990 25 v | NW 26 200 —
12 27.6 128.0] 985 25 v | NW 24 200 —
18 28.8 127.1 985 28 y | NwW 24 230 50
13 | 00 ), 20.7 126.3 980 30 y | NW 25 250 50
05 | 3.7 1257 980 30 v | NW 26 250 50
12 32.1 122.9) 980 30 vy | NNW | 40 250 50
18 34,2 124.3 980 30 v | NNW| M 250 50
14 | 00 36.3 124.5 980 28 " N 64 200 50
06 39.4 125.4 985 23 v |NNE| 64 180 —
12 42.00 127.6 90, 13 | TD |NNE| — — —

¥ 3 (MAMIE) 8509
8 | 16 | 12 25.7 125.0, 999 13 | TD | NE 10 — —
18 26.00 125.7 996 18 | img | NE 12 120 —
8 | 16| 00 26.6] 125.9 994 .23 v |NNE| 10 150 -
06 27.1 126.0 987 25 | » |NNE| 10 180 —
12 27.6 125.9 987 25 v | NNW! 12 180 —
18 28.2 125.7 983 30 I NNW I 12 200 50
8 | 17 | 00 28.7 125.3 98l 33 | @ | NW 14 230 50
06 29.7 124.0f 981 33 v | NW | U4 250 | 50
12 29.7 124.0f 975 35 v | NW 16 250 50
18 0.2 1234 975 35 v | NW 20 250 50
g | 18 | 00 0.9 1225 975 35 | NW 24 250 50
06 s1.8 121.6 981 33 | NW | 26 250 50
12 | 329 1208 981 33 v | nw | 2 200 | 50
18 a2l 1203 986 30 | mx | NNW| 30 200 50
8 | 19 | 00 35.7 1202 990 25 po | NNW | 36 180 -
06 37.4 1204 992 20 v | NNE| 40 180 -
12 39,2 1213 992 20 v | NNE| &2 180 -
18 4.5 123.0 998 15 | TD |NNE| 60 - -

JRHi% (NELSON) 8510
8 18 | 00 21.0) 139.8 990 20 ey NW 20 180 s
06 21,7 139.4 990 23 1 NW 20 200 —

.« 60 »



— ] —

12 22.4| 138.5 985 28 wiE | NW 20 230 80
18 22.6 137.5 980 33 | o | NW 20 250 80
19 | 00 22.7| 136.61 %9 33 n {WNW| 16 250 80
06 22.9| 135.8) 979 38 v |WNW| 18 250 80
12 23.0] 1349 97| 38 v |WNW| 18 250 | 80
18 23.1] 134.00  o75 38 n |WNW | 16 250 80
20 | 00 23.1) 133.1] 978 38 no I WNW . 14 300 | 100
06 23.1| 132.4 971 38 " NW 14 300 | 100
12 23.2| 1316 970 38 n NW 12 300 | 100
18%  23.3 131.0|  or0 40 v | NW 20 300 | 120
a1 | 00 28.7] 130.20  970| 40 0 |WNW| 22 300 | 120
06 24.0 120.0{ 966 45 r {WNW| 20 300 | 120
12 24.1| 128.0]  966] 45 v |WNW | 20 300 | 120
18 24.2| 126.9 961 48 v |WNW| 20 350 | 150
22 | 00 24.5] 125.8) 963 45 v |WNW | 20 350 | 150
06 24.7) 1247 963 43 v |WNW| 20 300 | 120
12 24.80 123.8| 963 43 " NW 20 300 | 120
18 25.4] 122.8] 965 40 " NW 20 300 | 100
23 | 00 255 121.6] 965 40 no|WNW 20 300 | 100
06 25.6 120.61 965 35 v [WNW! 20 300 | 100
12 25.6| 119.8 965 35 n I WNW! 20 300 | 100
18 25.5 118.4 980 25 | mE | WNW| 20 250 -
24 | 00 25.5 117.23 992 23 r |WNW| 20 200 —
06 26.00 1167 992 15 | TD |WNW! 20 — -
i3 (ODESSA) 8511
23 | 18 17.2) 1425 1002 15 { TD | SE 12 — —
24 | 00 17.00 1431 999 18 | i | NE 15 100 -
06 17.6| ‘143.8] 993 23 # |INNE| 18 150 -
12 18.5) 144.0 990 25 v | NNW| 24 150 -
18 19.7 1441 988 28 | » | NNW| ‘24 200 50
25 | 00 20.9] 143.8 985l 33 | o | NNW | & 22 200 50
06 22.0 143.4] 978 35 v NNW | 22 200 50
12 23.0 143.00 976 38 v NNW | 22 200 50
18 24.0] 142.7] 976 38 n | NNW! 22 200 80
26 | 00 2.1 142.5 974 40 | NNW! 20 200 80
06 26.1 142.3 974 40 o | NNW/| 20 200 80
12 26.9 141.90 967 43 " NW 18 200 80
18 27.8| 141.6] 967 43 " NW 14 200 80
/ . 6l -



— 2 —

8 | 27| o0 o7.9 1411 98 43 | s | NW 12 200 80
06 28.2 140.6 965 45 ol NW 10 200 80
12 28.3 140.1 965 45 v, |WNW| 10 200 80
18 28.3 139.5 965 43 v |WNW| 10 200 80
8 | 28 | 00 28.2 138.7 967 43 no | WNW| 14 180 80
06 8.2 137.8] 967 45 vy |WNW| 14 180 80
12 28.3 137.0] 961 45 v | WNW | 22 180 80
18 28.6) 136.0 957 45 vl ONW 2% 180 80
8 | 20 | 00 201 135.00 957 43 v | NW 23 180 80
06 | 29.6) 133.6 960 43 wo| NW 30 180 80
12 s 1320 %ol 4a no | NW | 34 180 | 80
18 30.3 120.90 960/ 43 v | NW 22 150 80
8 |30 | 00 30.4 128.2] 9600 43 v | NW 23 150 80
06 30.3 126.7| 965 40 v |wsw| 2 150 80
12 207 125.4 970 40 " SW 30 150 80
18 30.1 125.4f 975 35 n | NNW| 34 150 80
8 {31 | 00 30.4 126.1 975 30 | g | NE 32 150 50
06 31.1 127.4 980 28 v | NE 26 150 50
12 32.5 128.9) 985 25 w | NE 16 150 —
18 34.2 130.1 985 =23 " NE 16 150 -
9 { 1| 00 5.5 131.6 990, 20 " NE 22 150 —
06 36.8 13400 90 2 | EC | NE 20 — -

% 4% (PAT) 8512
8 | 26 | 18 215 123.00 100§ 15 | TD | NE 13 — —
27 | 00 2.3 1.8 97 20 | @ | NE 10 120 | —
06 21.6! 126.6 987 28 v | NE 15 150 —
12 21.9] 127.4 985 28 v | NE 16 150 —
18 22.3 128.2, 985 28 n | NE 16 150 —
8 | 28 | 00 22.8) 128.8 985 30 n | NE'| 12 200 —
06 | 231 1202 983 33 | #hE | NE 6 200 | 80
12 23.3 129.6f 980, 35 w | NE 6 200 80
18 23.4 129.9) 978 38 v | NE 6 200 80
8 | 29 | 00 23.5 130.3] 978 40 v | NE 6 250 | 100
06 23.9 130.4 978 40 v | NNE 8 250 | 100
12 24.2 1307 978 40 " N 10 250 | 100
18 24.7) 130.8 975 43 " N 12 250 | 100
8 | 30 | 00 25.9) 131.00 975 43 i N 20 250 | 100
06 27.20 1811 978 45 v | NNW| 2 250 | 100

. 62 .
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12 g8 1308 961 48 | s | NwwW! 34 250 | 100

18 30.9 130.4 961 48 v | NNW | 44 250 | 100

31 | 00 33.2 130.1 966 43 v | NNW | 46 200 | 100

| 06 35.5 130.8  o78 38 v | NNE| 48 200 | 100

12 377 132.3 980l 35 » |NNE| 52 200 | 100

18 39.8 1347 980 30 | #E | NE 56 180 50

1 | oo 4120 13710 985 2 | EC | NE 62 — —
#% = (RUBY) 8513

27 | 18 22,9 1427 1002 13 | TD | N 20 — —

28 |- 00%| 287 143.6) 998 20 | mm |NNE| 20 120 -~

| os 247 143.9 982 25 v | NNW{ 20 150 -

12 | 257 1439 982 25 | NNW | 24 150 -

18 26.8 143.3 980 28 " NW 26 150 30

20 | 00 27.9) 142.7 986 28 " NW 24 150 30

06 20.00 141.9) 980 28 i NW 22 150 | 30

12 20.9) 141.3 975 28 wo | NW 24 150 30

18 30.9) 1407 975 28 " NW 24 150 30

30 | 00 32.1] 140.1] 985 25 I NW 26 150 -

06 33.5 139.8] 900 25 v | NNW| 28 120 —

12 34.7 139.70 990 25 v | NNW| 28 120 —

18 36.1 140.1] 996 20 " N 26 100 —

31 | 00 37.6) 141.0] 996 23 v | NNE| 28 100 —

06 39.2| 142.6) o008 23 ¥ |NNE| 28 100 —

12 w0 140 99 2 | EC | NE 34 - -
913 (SKIP) 8514

31 | 06 4.4 177.5, 1002 15 | TD | NW 8 — —

12 15.1 176.8) 998 23 | iwE | NW 8 150 -

18 15.6 176.4  994] 28 " NW 9 150 -

1 | 0 16.0] 176.1] 994 28 u NW 8 150 -

06 16.5) 175.9) 986 30 n NW 10 180 50

12 16.9) 175.7] 980 33 | shE | NW 8 180 50

18 17.2| 175.3  o78| 35 " NW 8 200 80

2 | oo 17.5 175.00 978 30 | wmm | NW 12 180 50

06 177 1745 9718 25 b NW 14 180 —

12 18.1 173.7, 978 25 p NW 14 150 —

18 18.3 173.1 988 25 " NW 12 150 -

3 | oo 18.6| 172.5 988 25 " NW 10 150 -

K; Yy - 63 -



— 64 —

06 18.9) 17190 992 25 | ymy | NW 10 150 —
12 19.4 171.6 992 25 " NW 12 150 —
18 19.90 171.3) 994 23 n | NW 12 150 —
) 00 204 171.1]  994] 23 PO NNW 12 150 —
06 209 171.1 996 20 n | NNE| 12 150 —
12 21.50 1713 998 23 ¥ | NNE 20 150 —
18 21.6] 172.5 9206, 23 I NE 24 150 —_
9 00 21.9) 173.8 99| 23 " NE 20 150 —
06 22.5 174.6]  904| 23 " N 10 150 -
12 4 23.6 174.7]  9%0| 25 " N 8 150 -
18 24.5 174.7]  985| 28 " N 16 150 50
9 00 25.3 174.6] 985 28 " N 14 1150 50
06 26.1 174.7] 985 28 i N 18 180 50
12 27.2) 174.8 985 30 " N 22 200 80
18 28.6) 174.9) 985 33 g L N 30 200 80
9 00 0.2 175.1] 974 40 v | NNE | 40 200 80
06 31.8 176.1 o974 38 | » |NNE | 40 200 80
12 33.4f 1774 974 35 " NE A0 180 50 -
18 35.0| 178.7] 974 33 " NE 46 180 50
9 00 36.8) 179.7  974] 35 EC | NNE 50 — —
% #% (TESS) 8515
9 00 15.0, 132.8 1003 15 TD |WNW| 30 — —
06 15.4 131.1 995 18 wmrE | WSW 35 150 -
12 5.3 120.2] 995 20 v |Wsw| 30 180 -
18 15.1 127.6] 983 23 " SW 26 200 -
] 00 14.70  126.4 98% 25 " Sw 22 200 —
06 14.6) 125.2 989 28 i w 20 200 50
12 14.8) 124.3) 987, 28 " | WNW 16 200 50
18 15.2 123.5| 987 30 " NW 16 230 80
9 00 15.8 122.8] 983 33 | NW 16 230 80
06 16.40 122.2 980 35 I NW 28 230 80
12 17.3 1212l 993 18 | mE | NW 32 180 —
18 17.7 119.4 990 20 " NW 2 180 —
9 00 18.2) 118.2] 992 25 " NW .24 230 —
06 18.6] 117.0| 992 28 " NW. 22 230 50
12 18.7)  115.7 990 28 " NW 22 250 50
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. 06 18.3 128.0  os0l 35 v | NNW| 14 350 | 150
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12 21.7) .123.5, 964 45 " NW 30 400 | 150
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100 4 | o0 | 247 1229 ead 45 | N 28 400 | 150
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12 7.6l 123.5 967 40 " N 4 350 | 120

18 297 124.3 970 40 » |NNE| 50 350 | 120

10| 5 | 00 1.8 126.0f 970 35 » |NNE| 52 30 | 120
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10 | 14 | 00 13.4 1149 o974 3% | oqm | NW 14 200 | 100
06 13.9] 114.3 968 38 v | NW 14 200 | 100
12 14.4 113.5 963 40 v | NW 18 200 | 100
18 14.8 112.7 963 43 y | NW 22 230 | 120
10| 15 | 00 5.3 111.7 963 48 v | NW 24 250 | 150
06 15.9 110.6) 945 51 | iz | NW 28 250 | 150
12 16.5| 100.3 945 51 v |WNW| 2 250 | 150
18 16.8| 108.0, 950 48 | o | WNW| 24 250 | 150
10 | 16 | 00 17.1] 1067 955 45 v | WNW| 24 250 | 150
06| 17.0 105.4 oo 25 | mm [WNW!| 25 180 —
12 17.1] 1042 94 15 | TD | W 25 - -
% 45 (DOT) 8591
10 13 | 00 10.5 148.3) 1000 15 | TD | WNW, 24 - -
06 10.9| 146.6] 997 18 | mE | WNW | 24 100 -
12 1.2 1451 995 20 vy {WNW! 24 120 —
18 1.4 143.6 903 23 v IWNW| 2 120 -
10 | 14 | 00 11.6| 1425 992 25 v WNW| 23 150 —
06 11.8| 141.3 900 28 v |WNW| 23 200 50
12 12.2] 1401 982 30 v |WNW| 23 200 50
_ 18 12.7] 130.00 982 33 | chEr | WNW | 24 250 | 80
10 | 15 | 00 13.10 137.9) 99 38 vy |WNW | 23 250 80
06 13.4 1367 953 45 v |WNW/| 19 300 | 100
12 13.6] 135.6 945 57 Bgl | WNW 18 350 150
18 13.80 1347 935 64 v |WNW | 20 350 | 150
10 | 16 | 00 14.1) 133.7] 935 72 | @mE |WNW| 23 400 | 200
06 14.60 132.4 930 75 v |WNW| 23 400 | 200
12 14.6| 1312 87 77 v |WNW| 24 400 | 200
18 147 1300 87 77 v |WNW| 24 400 | 200
10 | 17 | o0 14.6| 1285 87 77 1 w 23 400 | 200
06 14,5 1274 897 75 " W 20 400 | 200
12 14.3 1263 897 72 p W 20 400 | 200
18 14.3 125.3 897, 69 " w 18 350 | 150
10 | 18 | 00 14.5 1243 915 67 v |WNW| 18 350 | 150
06 14.60 123.4 926 60 | mm |WNW | 24 350 | 150
12 6.1 122.3 926 57 v | WNW| 28 350 | 150
18 15,5 1209 926 43 | g |WNW | 28 300 | 120
10 | 19 | oo 15.6] 119.4 o35 33 v |WNW| 16 300 | 120
06 15.80 118.60 9401 35 v |wnw! 18 300 | 120
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12 16,2 117.7] 940 38 | & | WNW | 22 300 | 150
18 6.6 116.7 970 40 | WNW | 2 300 | 150
10- 20 | o0 16.9] 115.4 965 43 v |WNW| 25 300 | 150
06 17.3 114.1] 965 43 v |WNW!{ 28 300 | 150
12 17.7] 112.8 962 45 v |WNW | 30 300 | 180
18 17.9) 111.0] 962 43 v | WNW | 33 300 | 150
10| 21 | oo 18.20 109.4 962 40 v |WNW | 34 300 | 150
06 18.5 I07.7) 975 35 v WNW| 3 300 | 150
12 18.8 106.0] 984 30 | mE |WNW| 32 250 | 80
18 4 18.9 1048 995 20 | » |WNW| o2 150 —
10! 22 | oo 19.1 103.90 998 13 | TD | NW | - — -
3t (ELLIS) 8522
10 [ 16 | 00 10,1 152.8) 1000 18 | g | NW 16 100 -
06 10.6) 152.1] 999 18 " NW 9 100 —
12 10.8 1515 999 18 vl NW 5 100 | -
| 18 10.8 15120 999 18 v lwNw| 8 100 -
0 | 1w 0| 108 108 % 2 | 4 |wsw| o 150 | . —
| o6 107, 150.5 998 23 " SW 5 150 —
12 10.5| 150.3 998 23 I SW 8 150 | —
18 10.0] 150.1 996 23 v | SSW| 8 150 -
10.] 18 | 00 9.3 149.9 995 .25 « [ SSW| 13 180 | —
06 8.7 1907 o8 2 ., v | SSW| .13 10 | —
12 8.2 149.3 99 25 " SW 14 180 —
18 7.7 148.7] 996 23 " SW 14 150 —
10| 19 | 00 7.2 148.3 997 20 " SW 14 120 —
o 6.6 147.8 98 20 ol oSW | 14 120 | —
12 6.4 147.3 99 20 " SW | 15 120 —
18 63 1463 1000 18 | » |Wsw| 19 100 —
0] 2 | 0 63 153 1002 15 | TD | W | 20 — —
¥ ¢ (FAYE) 8523
10 | 23 | 12 14.1, 124.00 1004 15 | TD | NW 23 — -
18 16 1.0 s 18 | mE | NW 24 90 -
10| 24 | oo 15.2J 122.2 995 20 v | NW | 22 90 -
06 15.8l 1212 995 18 | v | NW 22 90 | -
12 | 167 1205 995 18 vl KW | o3 o | -
18 17.6, 119.9 995 18 v | NNW| 28 90 -
10 | 25 | 00 18.6  119.0 908 18 " SW 15 90 —
06 18.20 118.5 998 20 " SE 12 110 -
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118.9

ESE

110

12 1 18.0 298 20 BE 8 —
18 18.0 119.2| 998 a0 v | NE 14 110 -
10 | 26 | 00 18.1 119.5 998 9 i | NE 15 110 —
06 18.5 120.0 998 18 w | NE | 7 100 —
12 8.8 120.8 998 18 " NE 8 100 —
18 19.1] 121.6 998 20 " NE 8 110 —
10 | 27 | 00 19.3 122.20 996 23 » | NE 8 110 -
06 1.4 122.3 99 25 v | NE 8 110 —
12 19.4 1225 992 25 v | NE 7 110 —
18, | 19.5 122.7] 990 25 v | NE 7 110 —
10 | 28 | 00 19.5| 123.00 990 25 v | NE 6 110 —
- 06 19.7) 123.1 990, 28 y NE 6 120 —
12 19.8 123.4 985 30 v | NE 6 150 | 50
18 202 123.8 980 33 | & | NE 7 150 | 50
0] o 20.6] 124.0 979 38 v | NE 13 150 | 50
06 21.3 124.3] . 975 40 " NE 14 150 50
12 2170 124.8 970 45 v | NE 14 150 | 50
18 22,3 125.4 966 49 v | NE 16 150 | 50
10 | 30| 00 22.90 126.0] 960 51 | mp | NE | 17 200 | 80
1 06 23.4 1265 . 967 48 | = | NE 16 200 80
12 24.1| 127.4 - 969 45 v | NE 20 150 | 50
18 24.6 128,50 973 43 v | NE 23 150 | 50
10| 3t | 00| 2.4 12996 973 40 v | NE 2% 150 | 50
06 25.90 130.9] © 975 33 v | NE 26 150 50
12 26.6] 132.4 . 980 30 | Mg | NE 26 150 | 30
18 | 271 134.1] 983 28 » | NE 26 150 | 30
1| 1 | 00 27.6 135.90 992 25 v | NE 30 150 —
06 | 28.1 138.0 908 23 v | NE 35 150 -
12| 288 108 9 2 | BC | NE 40 — -
4 % (GORDON) 8524
11 | 21 | 00 g0 121 e 18 | gme | ne 8 100 ~
06 8.1 112.3 999 18 v | NE 7 100 —
12 8.3 112.6f 999 18 | » |NNE| 7 100 -
18 8.6 1129 1004 15 | TD | N 6 - -
11| 22| 00 8.8 112.8 1004 15 v NW 7 - -
06 9.00 112.5 1004 15 v | NW 7 _ —
12 9.1 112.4] 1002 15 v | NW 6 - -
f
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A General Report on the Typhoons in
Western North Pacific Ocean in 1985

Henry, Fu-Cheng Liu

ABSTRACT

There were twenty six tropical cyclones (or named “typhoons” in Far-
East Region), occurred in' the western North Pacific Ocean in 1985. This
was about an annual méan value as compared with the climatological mean
of 26.8 for the period. from 1947 to 1984. Seventieen of them reach to the
typhoon .intensity based ‘upon. JTWC'S classification. However, according
to the typhoon grade:employed.by the Central Weather Bureau (CWB) of
the R.O.C, five typhoons {(Gay, Cecil, Dot, Faye and Hope) classified as severe,
twelve (Hal, Irma, Jeff, Kit, Mamie, Nelson, Odessa, Pat, Skip, Tess, Andy
and PBrenda) as mo,de'rate, and the rest (Elsie_,' Fabian, Lee, Ruby, Val,
Winona, Ellis, Gordon arhd Irving) as weak ones. JTWC at Guam classified
Dot as the super typhoon only of this year due to the surface sustained
winds has reached 67:meters per second (130 kts) or above,

In summary, CWB issued warnings on seven typhoons. There were five
typhoons (Hal, Jeff, Nelson, Val and Brenda) affected Taiwan areas but no
one of the typheon eye or center hitted or landfailen this island. Total
damages were 8 people ‘died, 15 missing, 57 injured and 52 houses destroyed
which related to typhoon in this year. The most serious one is Nelson
slammed into northern Taiwan August 23 and caused a lot of damages.

In this general report, we only simply discuss these 26 typhoons. A
more detailed synoptic analysis and explanation will be: arranged in the
individual report for five invasive typhoons. They are named as Hal, Jeff,
Nelson, Val and Brenda. Finally, the positions of best track for each
typhoon are also attached. '
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Fig. 7 Time variations of wave kinetic energy (m® s*®) for the
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Fig. 12 The Simulated values of wave number 3 of individual

terms of the averaged kinetic energy equation (a) without
(b) with topographic effect.
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A Case Study of Plantary Scale Waves and
Eastern Asia Cold Surges by Using

Hemispheric Shallow-Water Equations
Shuh-Haung Liaw Ching-Yen Tsay

ABSTRACT

In this model study, a hemispheric shallow water equation and
potential enstrophy and energy conserving scheme are employed. The
variations of 500 mb geopotential fields are simulated with and without
orographic effects during the cold surge is invading Taiwan area.
Meanwhile, the wind field data are substituted into the wave kinetic ‘
energy equation to calculate the variations of wave kinetic energies.

The model simulated 500 mb geopotential fields are capable of
predicting both the troughs in eastern Europe and east coast of North

“America and the ridges in Seberia and eastern Atlantic ocean. With ==~

the topography in the model, the prediction of the troughs on eastern
coast of North America and the ridges in Seberiaz are more close to the
observations. In addition, calculating both with terrain and without
terrain cases from wave kinetic energy, we {find the kinetic energies
of wave number 3 are contributed through the nonlinear interactions
between wave number 1 and 2. Nevertheless, these kinetic energies of
wave nmber 3 have distinguished difference in the different orographic
cases. This difference may be due to the topographic influences on
wave kinetic energy.
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Table 1 The ten-year averages of northern-»wmd-mdex of
monsoon dommant areas m Ta1wan , )
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Table 2 The different monsoon indices of weather stations in Taiwan.
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Table 3 The financial loss of crop caused by monsoon disaster in
Taiwan during 1955-1985.

BoOM % | % % fr w | ZFER | BERE
4. 10, | BEILEER * & 7,000 1,738,800
4.10. | 5 E T B % 40 39,600
44, 11, | EELEED x 8 210 750,658
45,10, | = & T & o 1,436 484,785
45.10. | B FE B | AB-EHEE 1,680 2,859,200
45,11, | @ FE OB | CHEE~ NS HEHE 991 493,963
5.1, B W % % 115 322,000
53. 11. | # M W | KF- ki 9,450 | 13,709,527
57. 2. | B ® W | = dalne- B BB 2;4_47 120, 285,000
57. 2. | & i R &5 - # 5,852 75,868,000
67.10. | #% E % x i 5,95 | 78,715,000
68. 11. | % W& % iy B 2,624 | 72,625,000
69.12. | # B U X @ 7 | 2,625,000
72.12. | % ¥ & & @ 738 3,241,000
o 37,942 | 373,757,533
PERRE - BEFR
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Table 4 The comparison of average yield of rice between inland and coastal regions.
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— 117.2609.7.2730.7/2423.22593.8.3071.5 3098, 5 3540. 0 3866. 0 3265.0 4496, 3 331:2. 84305, 213252 .24253.03629.7 398773247 .5 3937.33030. 2.3068.0
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Table 5 The frequencies of velocity of Peng Hu area. ' (1970—1984)
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Fig. 1 The annual variations of northern-wind-index
of monsoon dominant areas in Taiwan.

Eﬁéﬁ@%%Z@ﬁﬂ%
The distribution of isolines of monscon
index in Taiwan area.
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Fig. 3 The bamboo grove is used as windbreak

in the field of northwestern part of Taiwan,

B U EESTEERE oK P DR S B A (MR HES)
Fig. 4

The Casurina Eguisetifolia Linn. is used as windbreak
in the paddy field of southern part of Taiwan.
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Fig. 5 The Casuarina Equisetifolia Linn. is used as
windbreak in the sugarcane land of Hengchun.

B A LIS AR L R E S 2 HE R GEREANTD
Fig. 6 The beehive-like stone wall (consiructed by “Ku
Lao Shih”) is a special scenery of Peng Hu.
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B - MESUETERS RN RS (BREEDE)
Fig. 7 The windbreak which is mixed with _
Leucaena Glauca and Miscanthus Flovidulus,

B\ WETRE  PER IIE ARE FAR R ML E B R (B R AR
Fig. 8 The straw fence is used as windbreak in the honey
dew (cultivated with creeping method) f{ield.
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A Study of Monsoon and Its Influence on

the Crop Cultivation in Taiwan

Da-Horng Hwang  Chea-Yuan Young

ABSTRACT

The monsoon is a special weather phenomenon in Taiwan which caused
two different climate of Taiwan in winter and summer season. This study
intends to understand the monsoon phenomenon and its influence to crop
cultivation in Taiwan, and also discuss the possible pathways which can
avoid or decrease the impacts of monsoon to the agricultural cultivation in
the coastal region of Taiwan in the viewpoint of agroclimatology.
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Fig. 1 GMS-3 imagery at 220000Z June 1986
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-Fig. 2 GMS-3 imagery from 220600Z to 240600Z June 1986
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Fig. 2 Continued
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Fig. 2 Continued
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Report on the Typhoon *NANCY” in 1986

Wei-Min Chiang

NANCY, the 5th typhoon in the western north pacific, was the first
one that attacked Taiwan in 1986. The structure and development were

discussed.

It is quite obvious that NANCY was under the control of steering flow
below mid-level troposphere, and the moving speed was fast.

NANCY was heading north along the seashore of eastern part of
Taiwan and caused stronger wind force in that - area, for the same reason,
the eastern Taiwan got much rainfall. Southern Taiwan and Central mountain
areas also got much rainfall due to induced south western airflow. Twenty-
four hours forecasting errors for typhoon NANCY were also discussed.

F— WRRBERBA-ER
Table 1 Warnings issued by CWB for typhoon NANCY
KR B ﬁﬁﬂ#?ﬁ]‘ o # oo '
B B 6 oH .
%%&EH_B;H%H E;Hﬂf;ﬁliﬁt b o E R
' : ' i
& E| 1| 1| 6}22 14 6[22|15 25 : — %
GRS %
WA EBE R
1| 2| 622:20| 6|22|20]55 ¢ A e
& kB E ‘ St ClEsk ~ 2 3) i
, , AR ~ &
" 11 3] 623 2| 6|23 410 5l el | ZMEEMREL | 0
' Rl P~
] 1| 4] 6|23 8| 6|23| 8|45 Eemmnsnn | 50 18
" 1] 5| 6|23|14] 6 23 | 15 | 15 | HmHIE S BT %%‘QF%E
" 1) 6 6|23|20| 6|28]21 50| mmmrmawm | 58 SR
SE .
" 1| 7| 624 21 6|24 4|35 | HTmHHE %{lﬂ%ﬁ?‘dt%
%ﬁ?ﬁ@&:{t*ﬁ :
: b
" 1| 8| 6|24 8| 6|24 9|40 %2%% LB B
: R
1% B| 1] 9 6,24]14! 6|24|15] 0 — —
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%= i NANCY (8605) RSEDEREEH

Table 2 The best track positions of typhoon NANCY ™

It ® G2 % B | B | & +
’ . El: ! ﬁ ﬁ
bR £ | 2
A H IRy & B b B B
. ¥ . i i
o b %) = S G
# | | (mb) | (m/s) | @ (km/h)| (km) | (km
6 | 22 '8 | 152 | 128.0| 98 | 25 | NW | 28 | 150 —
14 | 16.6 | 126.4| 98 | 25 | NW | 36 | 150 20
e
20 | 18.0 | 124.8| 985 | 28 | NW | 3 | 200 50
23 2 | 191 | 123.8| 980 | 33 | NW | 30 | 200 50
8 | 20.3 | 122.8| 968 | 38 NW 30 | 200 50
14 21.5 | 122.0| 968 38 |NNW | 25 200 50
20 | 224 | 121.7] 960 | 38 |NNW | 20 | 200 50
24 2 | 23.7 | 121.7| 98 | 30 N 2% | 180 20
'8 | 25.5 | 121.9| 990 28. | NNW | 33 150 -
14 | 27.9 | 121.9| 990 | 28 | NNE | 42 | 150 —
20 | 301 | 123.8) 99 | 28 | NE | 53 | 150 —
25 2 | 325 | 1262| 90 | 23 | NE | 58 | 150 —
'8 | 3.0 | 1288 95 | 18 | NE | 60 | 15 —
14 | 36.0 | 133.0| 95 | 18 | NE 60 | 100 -
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Table 3 Eye-fixes for typhoon NANCY by aircraft

— Bl —

A B(Z) & |d & ﬁ £ | BT HHEE mb 700mbEEgDm HEFEXRkts
6 | 22 | o0 | o1 |15°21/ | 128°02/ 985 . 2966 60
22 | 06 | 10 |16°41" | 126°19" 085 - - &0
‘92| 08 | 44 |17°147 | 125°54 983 - 65
22 | 22 | 14 | 19044’ | 123°12¢ %8 2830 65
23 | 00 | 46 |20°17 | 12253 970 . 2842 70
23 | 06 | 22 |21°25' | 1220127 — — 45
23 | 09 oA 21°53' | 121956/ 955 2700 75
=W EHBESLEREENENRBESR (BRESER)
Table 4 Eye-fixes for typhoon NANCY by satel_lite
BOoM@ || B M@ o
‘ oM | ® o®|®m B — R OB B
REKZ BB ®E || |
6 21 09 00 | 12.6 | 131.5| T2.0 | 6 23 03 00 | 206 | 1226 | T4.5
12 00 | 12.9 | 130.6 T2.5° 06 00 | 21,2 | 1219 [ T45
18 00 | 13.9 | 128.7| T3.0- 09 00 | 21.8 | 121.8. | T4.5*
21 00 | 14.3 | 128.4| T3.0- 12 00 | 22:3 | 121.6 | T4.5*
22 00 00 | 15.0 | 128.3| T3.0- 16 00 | 23.2 | 1216 | T4.5
03 o0 | 15.4 | 127.4| T25 18 00 | 23.8 | 121.6 T4.0
06 0. 16.6 | 126.5| T3.0 - ‘21 00 | 24.6 | 1210 | T35
09 00 | 17.4 | 126.2| T3.5 24 00- 00, [ 25.5 1218 T3.5
12 00 | 181 | 125.2] T3.5 03 00-{ 2.1 | 1216 | T30
16 00 | 18.5 | 124.4| T3.5 o6 00| 2.9 | 1219 | T25
18 00-| 19.0 | 123.9| Ta.5* 09 00 | 2006 | 122.7 | T2.5
21 00 | 19.6 | 123.2| T4 12 00 | 30;2°] 1237 | T2.5
23 00 | 20.3 | 122.6| T4.5 6 00 | 3.7 | 150 | T2.0
| 18 00 | 32.4 | 1262 | T2.0
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FE  EHEREASLEEBIRNE
‘Table 5 Eye-fixes of typhoon NANCY by different RADAR stations

B ED 46780 | 46699 46744 47918 58760
RUB B | 4| dti FE | doi 30 | dol B8 | dbi SR | dke R
6 (23,0450 (201 12248 — — | ~- ~— | — — — -
0530} — — | 212 1223| — @ — | — - — —
0600 |21:3 122.3 | 21.4 122.3] —  — | — — -— —
07 |00 21.5 122,2 | 21.8 122.1| — — | ~— — - —
08 (00 |21.6 1221 | 21.8 122.9| —  — — — — -
09|00] — — | 21.9-122.1| 21.9 122.1| — — — —
10|00} 21.7 121.9 | 22.0 122.1| 22.1 122.0| — - — -
11|00 | 22.3 121.8 | 22.2 122.0| 22.2 ‘121.9 | 22.2 - 121.8 — -
12 (00 | 22.4 121.8 | 22.5 122.0 22.1 121.7| 22.4 121.7 — —
13|00 | 22.6 121.7 | 22.7 1220 —  — | 22.7 121.7 — —
14100 — — | 22,9 121.9| — — | 229 121.7 - —
15(00 | — ~ | 231 121.8| — — | 23.1 . 121.6 — —
118100 — — | 23.2 121.8} — - — | 23.3 121.6 — —
17100 | — — | 234 121.8) —  — | 235 1217 — —
18[00 — — | 236 121.8] — — | 23.8 121.7 _ —
19 (00| — — | - =1 — — | 23.8 121.8 —_ —
20|00 — — | - = = — | 24 1221 —_ —
21 (00| — — | = —~ | = —| 244 1218 — —
22 (00| — — S — - = — — - -
2300| — — - — — — | 253 1217 | 5.1 121
24(00/00| — — | - = — — 1 58 1221 - =
' oLjoo| — — | - = - -] = — 25.7 121.9
02 00| — - - - = = = — 26.7 121.7
0300 — - - =1 - = - — 27.4 121.7
04,00 — — - - — — — 2.7 121.7

BN ERRANEERSNEREREHANOREEREY
Table 6 The time of lowest pressure appeared at east coast weather
- stations during typhoon WANCY passage

Al ¥ = ﬁmbﬁ B H:IE 3 ﬁﬁ i} %)
[ i 986.6 23. 16 50
X 7 996.7 23 21 36
= = 993.0 23 23 25
7 e 987.6 23 22 45
iz % 989.7 24 02 47
w7 ] 987.4 24 04 55
' ] 995.9 24 05 20
% t igh 997.1 P 7 15
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Table 7 The meterological summary of CWB stations during Typhoon NANCY’s Passage

— 63

BEEEMmMD | B B £ X B #® (m/s) | B kK B X @/ | B AQm/OH E & x e yid E {(mm) B X & & (nm)
W

W | B B 4| AR E&ﬁiﬁﬂ?ﬁ‘%@ gl mE me | BE D M 5|8 B AER B 2 R w 2R w 2120w om0 5|8 B sEE OB 2
@ f @ | 997.1) 24. 07. 15 | SSE | 39.6| 24. 07. 15 | 997.1 25.1 95%| SSE | 31.3 24. 07. 15 | 23. 20. 00—24. 17. 00 | 21.2; 24. 09. 30—24. 10. 30, 7.5/ 24, 09. 40—24, 09. 50 | 81.0) 23. 13. 26--24. 13. 57
2 @ | 998.2\ 24. 06. 00 | SSE | 19.1 23. 20. 27 [1003.9] 28.4| 71%| SSE | 11.6 23. 20, 30 | 23. 19. 19—24. 07. 19 | 13.4 24. O1. 55—24. 02. 55| 3.2 24. 02. 45—24. 02. 55 | 45.9) 23. 16. 4024, 12. 40
W @ | 909.124. 06, 10| S | 31.0 23, 20. 20| 911.1 21.1 86%| S | 17.7 23. 20. 17 | 23. 09. 32—24. 04, 05 | 25.8 24. 08. 30—24. 09. 30 | 8.3 24, 08. 38—24. 08, 48| 61.8) 24, 02. 07—24, 11. 10
# F W | 999.9 24, 06. 25 [ SSW| 14.2 23. 23. 32 /1004.0] 23.1] 85%| SW | 5.8 24. 05. 10 — 23.0 24. 08. 00—24. 09. 00 | 6.0/ 24, 8. 00—24. 08. 10 | 72.0| 24, 01. 48—24, 11. 30
E - Jb | 999.0) 24. 06. 00 | ESE! 16.2 23, 19. 38 |1001.2) 29.0] 67y SSE | 7.2 23. 18. 00 — 24.5 24. 07. 50—24. 08. 50 | 7.0/ 24, 08. 20—24. 08. 30 | 59.5) 23. 21, 0524, 11. 45
#  #r 11000.1] 24, 05. 00 {WSW]| 12.5) 24. 06. 50 |1001.6 25.7 96%|WSW| 9.7 24.07. 50 - 38,3 24. 08, 45—24. 07. 45 | 23.8) 24. 06. 50—24. 07, 00 | 79.4| 24, 02, 20—24, 10. 45
2w (1001323, 18. 10| N | 113l 23. 12. 59 100e.0l 32.1 61%] N | 5.4 23. 13. 10 - 7.4) 23. 23. 37—24. Q0. 37 | 5.7 24. 00. 10—24. 00. 20 | 12.8 23. 23, 3724, 08. 05
¥ i [1001.4] 23. 17. 48 | SW | 18.3| 24. 05. 10 1001.8 27.5 959 SW , 14.3 2%. 05. 16 | 24. 03. 55—24. 06. 00 | 0.3 24. 07. 00—24, 08. 00 | 0.3 24. 07. 35—24. 07. 45| 0.3 23. 23. 50—24, 08. 40
A A 1+ | 893.2 24, 04. 00 | SSW| 23.0| 24. 05. 13 | 893.6 19.5| 9795 SSW | 10.7 24. 05. 20 | 24. 03. 00—24. 08. 00 | 26.5 24. 03. 00—24. 04. 00 | 13.3 24_ 03. 10—24. 03. 20 | 81.4| 23. 12, 15--24. 06. 50
# W |1001.6 23, 18. 00| S | 11.0| 24. 08. 55 [1005.0, 29.1 86%| SSE | 8.0 2¢. 10. 20 - 2.1l 24. 08. 45--24. 09. 45| 1,9] 24, 08. 55—24. 09. 05 | 2.6| 24, 08, 45—24. 10. 45
¥ & 1001.2023.17.13| S | 14.2 21. 14. 37 1001.8 30.4 69%| S | 10.3 24. 14, 05 | 24. 10. 41—24. 18. 10 | 7.1| 24. 06. 00—24. 07. 00| 3.6 24. (6. 20—24. 06, 30 | 9.0j 23. 19. 30—24. 07. 10
BT | 758.20 23, 19. 00 |[WNW]| 17.9] 24. 01. 27 758.5 12.6) 99%| W | 6.2 24. 03. 00 - 29.1| 24. 0. 40—24. 02. 40 | 14.0 24. 01, 50—24. 02. 00 | 146.4 23, 11. 30—24, 09. 05
E o ods* [3047.20 24, 01. 00 — - — —| -] —|SSE! 16.0; 22. 21. 30 | 22. 21. 30—24. 03. 00 | 22.7| 24. O1. 00—24. 02. 00 | 4.9 24. 01, 40—24, 01. 50 | 141.9 23, 10. 4524, 17. 00
2 @ [1000.2] 23. 17. 20 |SSW | 16.2' 24. 14. 55 [1005.9 2.9 95% N | 10.4 23. 13. 55 | 23. 13. 43—23. 13. 45 | 52.8| 24- 14. 95—24. 15, 55 | 20.0) 24. 15, 10—24, 15. 20 | 99-5/-23. 20. 05—24. 16. 50
= H f1000.1) 23. 17. 13| N | 14.8 23. 15. 51 [1000.4 31_3! 6% N 8.0 23. 15, 50 — 62.0) 24. 02, 30—24. 03. 30 | 21.0 24. 02. 40—24, 02, 50 | 151.7) 24, 00. 40—24. 14. 05
W& B [1001.8 23. 17, 20 | SSE | 17.2) 24. 09. 05 [1005.0) 26.7 92%| SSE | 14.1) 24. 09, 10 | 24. 09. 00—24. 16. 00 | 1.5/ 24- 12. 00—24.13. 00 | 1.0} 24. 12. 10—24, 12, 20 | 8.3 24. 07. 4824, 12. 24
f&  # |999.4) 23, 17. 50 | NE | 10:4| 23. 07. 40 [1005.0] 27.9/ 76%) NE | 7.3 23. 07. 50 — 25.7, 23. 23. 15—24. 00. 15 | 8.5 24. 00. 05—24. 00. 15 | 64.9) 22, 22, 30—24, 10. 00
W@ | 936.6 23. 16. 50 | NNE | 51.7| 23. 16. 55 | 987.3] 24.2 100% NNE!| 34.4! 23. 16, 35 | 23, 03. 12—24. 12, 00 | 17.9 23. 12, 52—23. 13, 52 | 11.2) 23, 13. 08—23, 13. 18 | 81.523. 04. 37—24. 12. 52
* @& |996.7 23. 21. 36 | NNE | 16.4) 23. 11. 28 [1005.3 28.0| 90% NNE| 9.0;23. 11, 28 - 38.5! 24. 02. 54—24. 03. 54 | 13.0 24. 03. 30—24, 03.-40 | 83.9) 23. 07. 45--24. 14. 48
= ® |993.0'23.23.25! S | 24.83 24.01.30]998.8 26.3 87% S | 11.6 24. 01. 30| 24. 01. 10—24. 01. 50 | 21.0 23. 16. 00—23. 17. 00 | 6.0, 23. 16, 10—23. 16. 20 | 84.1j 23. 08. 20--24, 13. 50
$i # |087.6 23, 22.45| N | 33.6/23.22. 13|990.8 24.5/ 1009 N | 22.5 23. 22, 15 | 23, 19. 00—24. 06. 30 | 58.0| 23. 22. 40—23. 23, 40 | 18,5! 23. 23, 10—23. 23. 20 | 181.8 23. 10. 25—24, 10. 00
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. ‘Table 8 Subjective forecasting errors for typhoon NANCY Unittkm

F Ml (Z) | REBRE FPREER | BEAREE WM oB x E

A B | B | duE | R ) dei ) RE | R ik | RE ) B | ol w | s

6 22 | 06 |16.6|126.4 16.7 | 126.3 15 | 16.7 | 126.3] 15 16.6 126.3 | 11
12 {18.0 124.§l 17,9 1125.3 54 |17.8125.3] 47 18.1 | 125.1| 33

18 119.1|123.8 18.9 | 124.0, 30 | 18,8 | 124,2 53 | 18.7 | 124.0 49
23 [ 00 ;20.3|122.8 20.1 | 122.8 22 20.6 123.2) 53 20.0 122.9| 35
06 |21.5(122.0/21.3 /122.0] 22 -|21.3|122.2 30 | 21.3 | '122.2] 30
12 1 22.4|121.7 22.4 121.8 10 :22.4(121.7} 10 | 22.6 121.9 1 30
18 |23.71121.7) 23.8 | 121.7] 11 |23.6 [121.6 15 23.6 | 121.7) 11
24 | 00 |25.5121.9 25.7 | 121.8 24 25.5 | 121 0 25.7 | 122.0 | 24
| o8 27.9 | 121.9 27.9 (121.90 0 |28.1|121.8 24.| 28.3 122.2 | 53

M st 188 | 247 276
T ' |2 . 27 31

RN FNRE I R R
Table 9: 24 hours fqrecasting errors for typhoon NANCY Uint:km

B M@ & # B € $FRELH B AR & B m & x H

R H B [ db 8RR OE A RE R 2| b RE | o e RE R =

6 23 | 06 21.5 | 122.0 21,00121.7] 63 |21.5 121,00 105 [21.8 122.1 35
12 22.4 | 121.7-122.0| 121.5 49 | 22,0 122.0 54 123.5 121.9] 123
18 | 23.7 | 121.7 [22.2/121.2 173 24.0 122.00 45 [23.1 2Ly
14 00 25.5. 121.9 4.6 119.90 223 | 25.2/ 122.5( 68 (25.3 122.00 24
.06 27.9 | 121.9 126.0| 120.4 256 | 27.7 124.0| 206 27'.0| 123.0| 146
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Fig. 2 GMS-3 IR imagery at 031800Z, July 1986
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Fig. 3 GMS3-3 IR imagery at 061800Z, July 1986
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Fig. 4 Radar echo observed by KAOHSIUNG at 101046LST, July 1986
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Fig. 5 Ths best track for typhoon PEGGY in July 1986
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B Ra REDETA3IRI12Z 500EEESKAE
Fig. 6a 500mb chart at 031200Z, July 1986
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Fig. 6b 500mb chart at 041200Z, July 1986
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Fig. 6e 500mb chart at 101200Z, July 1986
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Fig. 6f 500mb chart at 111200Z, July 1985

- 145 -



i

i
149 BE (E)

B ta 77 3B214Z REERMERE (PEGGY) FMRN (MBRRMLEEH

EATEAZE 700mbER) o
Fig. 7a The PEGGY'S Peripheral data by aircraft at 032214Z, July
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Fig. 7b The PEGGY'S Peripheral data by aircraft at 050540Z, ]uly
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Fig. 10 The time series of variation of moving speed for typhoon PEGGY
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Table 1. Warnmgs issued by CWB for typhoon PEGGY
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Table 2. The hest track pos1t10ns of -typhoon’ PEGGY

K OKBOK
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Table 3. Eye-Fixes for Typhoon PE_‘,GGY by aircraftg

B . M |s b @ B B Wow b B
_ S P - - BEGRE

alalwlsle sle o) ™ |gin e wle ol O

(2 f )| ” e

7 |03|osl20] 1417 15038 1001 |7 [06|20]40| 16.35 130.45 804
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Table 4, Eye-Fixes for Typhoon PEGGY by Satellite
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Table 6, The statistics of total rainfall and maximum gust during the
period from July 8 to July 11, 1986.
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Report on the Typhoon “PEGGY” in 1986
Yueh-Er Cheng

ABSTRACT

Peggy, the 7th typhoon of the western North Pacific in 1986, was the
second one that attacked Taiwan during the year. Peggy initiated over the
sea east of Guam, and it reached the intensity of tropical storm at 1800Z,
July 3. Associated with very favourable sea surface temperature of 29-30°C
between 15°N and 20°N in the weatern North Pacific, Peggy developed
explosively to be a super typhoon and expanded its, radius of over 30kts
winds from 100km to 400km with in 72 hours.

Fortunately, owing to Peggy’s center did not pass through the Island,
there was only a few damage reported when its northern semicircle swept
over the southern and southeastern Taiwan.

Comparing the six objective methods: ARAKAWA, HURRAN, CWB-81,
.CLIPER, PC, and equivalent barotropic model of 500mb to evaluate the
accuracy of typhoon track prediction, we found that the HURRAN was the
best one applied in this case.
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Table 5. The meterologicol summary of CWB statious durins Typhoon PEGGY’s Passage

BIERE (mb) WM % XK R # (wsd) | B kKB & /) | B RWn/ L L 73 X -3 i\d 2 (mm) B Ok # £ (mm)
ST

g | R B4 | BIR | B E'%‘ﬁ}!;ﬁ@ ;‘ﬁiﬁ/iﬁﬁ @ﬁ’ﬁ%lﬂ‘%*f} B vE-AERE-5 %’J\E BE~DBAE5 %ﬁ% B AEE B 5 | B H\ﬁ#\ﬁ}%ﬂ\ﬂ#\ﬁ

l l
& & w [1002.3) 11, 03. 26 | SSE | 29.8 11. 06. 00 |1004.0{ 25.4 91%| SSE | 23.3 11. 05. 58 | 09. 00 x —1I. 20. 00 | 1.0, 11. 05. 09—11. 06. 09 | 0.3 11. 05. 44—11. 05. 54 1.5i 08. 04. 02—11. 06. 20
# B [997.7)11.03, 00 | SSE | 26.1111. 02. 33| 997.9 20.2 79%| S | 14.8 11, 09. 09 | 09. 22. 10—11. 1. 10 | 14.4| 10. 05. 05—10. 06. 50 | 5.4/ 10. 06. 00—10. 06. 10 | 65.3 09. 12. 48—11. 07. 10
B3 |907.510. 17. 00| S | 35.5) 11. 00. 55 |008.20 22.4/ 90%| S | 19.2 10, 17, 12 |08. 18. 50— # v 5.2 10. 05. 36—10. 06. 36 | 3.4 10. 05. 15—01. g5, 01 | 8.2 10. 02, 87—10. 14. 5O
¥ F @1 |1000.3 10. 17. 00 | SW | 15.0] 10. 02. 13 (1003.6] 23.4| 94%| SW | 8.3 10. 17. 30 — 8.1 10. 05. 45—10. 06. 40 | 4.0 01. 05. 50--10. g5. g0 | 12.8| 10. 02. 35—10. 10. 50
% Jc 999.6 11, 02. 00 | ESE | 23.2 10, 14. 27 [1001.2] 30.0, 70%| ESE| 8.7 09. 13. 10 — 2.0! 10. 05. 30—10. 06. 30 | 1.0 10. 05. 30—10. 05. 40 | 6.4/ 09. 19. 15—10. 21. 45
& 4 | 996.5 10,16, 00 |[NNE| 7.0 08. 13. 10 J1005.0/ 32.8) 69%/NNE| 5.3 08. 13. 00 - o,yf 10. 11. 30—10. 12. 30 | ©-3 10. 11. 30—10. 11. 40 | 0.8 10. 10, 35—10. 12. 40
Z e | 997.110. 16. 00 (INNW' 9.6| 08. 16, 01 '1002.7| 31.2 74%|NNW! 4.5/ 08. 12, 50 — 1.0 10, 08. 30—10. 09. 30 | 0.4 10. 08. 30—10. 08, 40 | 3.2 10, 03. 4811, 03. 35
{5 # |994.0010. 16, 02 | SSE | 7.3{ 11. 01. 10 (1000.8 26.8 95% NE | 5.1 11. 09. 00 — 1.9 10. 08, 50—10. 09. 50 . 0.6/ 10. 09. 00—10. 09. 10| 2.9 10. 08. 20—10. 18. 45
H A @ |890.0/10. 17. 00 | ESE | 17.3/ 09. 22. 16| 893.2) 25.7 63% ESE| 7.7 09. 22. 40 | 09, 19. 00—09. 24, 00 | 3.1 17, g2, go—11. 03. 00 | 1.8 11. 02. 30—11. 02, 40 | 10.8 10. 02, 00—11. 09. 0O
¥ W |997.210. 18. 40 | SE | 23.3 11. 08. 20 [1000.7 29.1 68%| SE | 13.5/ 11. 08. 20 | 11. 02, 40—11. 09. 00 | 1.4 10. 22. §50—10. 23. 25 | 0.7/ 10. 23. 05—10. 23. 15 | 4.0/ 10. 07. 45—11. 09. 00
E 2 |o96.8/ 10. 17. 00| NW | 9.2 11. 01. 08 {1000.4] 26.7, 94%|NNW| 5.8 08. 16. 00 — 1.8 10. 07. 00—10. 08. 00 | ©.4] 10. 07. 15-10. 07. 25 6.1 10. 02. 50—11. 09. 0D
Bl OE L | 756.4] 10. 17, 55 [gSw | 16.0 10. 10, 18 | 7567 15.8 909 SSW| 5.0/ 10, 10. 50 — 5.1 10. 07. 00—10. 08. 00 | 1.4] 10. 10. 10—10. 10. zo? 50.7| 09. 13. 05—11. 10. 00
E oW |s02.910.18.0, 1 — - - —| —| SE | 18.310. 19. 00 09. 21. 00—11. 05. 00 | 12.0, 10, 12, 00—10. 13. 00 | 2.6| 10. 10° 10~10. 10. 20 | 206.0! 09. 05. 00—11. 11. 00
% @ |ogw.210.17. 23 ggE | 27.0 11. 08. 35 |1002.0, 30.2 60%| SSE | 13.7 11. 08. 52 | 11. 08. 03— 2.5/ 10. 15. 00—10. 16. 00 | 1.0, 10. 11. 32—10. 11. 42 | 23.5; 09. 20, 40—11. 01. 15
¥ M |996.4{10.17. 00| sp | 27.0/10. 23, 30 | 999.5 24-6| 86% SE | 10.2 11. 05. 00 | 10. 19. 00—11. 10. 00 | 7.5/ 10, 06. 00~~10. 07. 00 | 4.5/ 10. 06. 10-~10. 06. 20 | 50.2| 08. 15. 10—1I1. 08. 30
WE S |996.0 1. 04. 02| sp | 35.6 11. 07. 30 (996.4 29.4| 72%) SE | 25.0)11. 08. 20 | 10. 22. 40— #& | 0.7 10. 15. 20—10. 16. 20 | ©.5! 20, 13. 38—-10. 13. 48 | 2.6 10. 06. 50—11. 01, 20
i % |904.710.16. 00| Ng | 17.809. 20. 42 | 995.2 26.0, 89%| ENE| 10.5(10. 02. 50 | 08. 20. 00—10. 20. 00 | 19.0/ 09. 18. 17—09, 19. 17 | 13.2 09. 17. 02—09. 17. 12 | 251.1 08. O7. 10—11. 07. 56
B s lgg7.g 10. 04. 15 JENE| 32.5 10. 04, 15 997.8| 2.5 96% ENE 24-0I 10.04. 14 108. 17. 10—#% # e 13.9 09. 20. 10—09. 21. 10| 7.1 09. 16. 40—09. 16. 50 | 54.5 09. 03. 00—10. 18. 53
4+ % |998.9 10. 04. 46 [NNE| 24.8 09. 22. 20 1001.5 26.1 929|NNE| 12.0/ 05, 21. 28 | 09. 21. 10—09. 22. 30 26.8 09, 21. 19—09. 22. 19| 9.0 09. 21. 40—09. 21. 50 | 18¢.2 08. 23. 20—11. 08, 50
‘ ‘
Z 7 [1001.5 10. 04. 50 | NE | 14.8 09. 05. 40 [1002.6 26.9 80%| NE | 6.9 09. 05. 41 — 37.8 09. 18. 23—09. 19. 23 | 15.0, 09. 18. 30—09. 18. 40 235.5‘ 09. 00. 30—11. 05. 50
% ¥ [1002.1] 10. 05. 03 | SE | 17.6/ 10. 23, 30 1005.0l 26.3 9597/ SSW ! 12.0, 11. 01. 40 | 10. 20. 30—11. 08. 30 | 39.4) 10, 05. 00—10. 06. 00 | 18.6, 10. 05. 43—10. 05. 53 | 254.5 09. 00. 01—11. 05, 50
& # [1004.2]11.02. 10, s | 15.3 11. 03. 09 1004.4‘ 27.4 88%| S 7.2, 11, 02. 20 { 10. 23. 22—11. 11. 50 | 28.0| 10. 08. 20—10. 09. 20 | 15.5| 10. 08. 20—10. 08. 30 191.0} 09. 01. 35—11. 08. 20
% T [1001.2 10. 16. 05 | SE | 16.5| 10. 16. 00 1001.2( 28.9 877 SE | 10.7 10. 18. 00 | 10. 09. 50—10. 18. 05 | 24.5 10, 05. 02--10. 06. 02 | 9.0/ 00, 05. 07—10. 05, 17 | 80.3 10. 15. 00—11. 07. 45
|

# @ [1002.6/ 10. 16. 10| S | 23.0 11. 01, 28 1003.2| 25.9) 95%| SSE | 13.0) 11. 04. 18 | 10. 02. 03—11. 13. 30 | 36.0/ 10. 10. 1010, 11. 10 | 9.8 10. 10. 5010, 11, 00 | 157.6 09. 01. 42—11. 14. 35
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Tahble 7. 24 hours objective forecast position error verxflca'uon for typhmm PEGGY

A #1 {BEST TRACK| ARAKAWA | HURRAN CLIPER CWB-81 PC B EERR
AR E (N E N| E N E}agN E1§§N"E B N EE%;.&%%N_E%&%
7 | 518152/ 137.4) [15.9) 137.7) 8315.4) 138.0 67;15 3 138.0 6414.3 136.2] 16215.7] 138.1] o2 -
6 | 00 [15.5136.0{  16.5 137.6] 201(16.0 135.7) 6415.5 136.8 8414.9 134.9 184]15.9, 136.5 qé
06 5.7, 1567 [16.2 135.3 84155 130.8 2415.4 1367 33151 1%5.2 815.9 135.3 €7 -
12 [16.1 131.1  16.4 133.8 287'16.1 123.2] 222 7| 134.2] 331/15.8) 133.5| 266/16.3) 131.1 218
18 16.4] 131.6)  [16.8 132.6 114‘16 1132.3 74)16.9) 133.1) 167/15.9) 131.9] 6316.6{ 132.7 118
7 | 00 [16.7) 130.6)  117.1] 131.5 104'16 6/150.8 2416.5 130.7 2411.4 1907 ;li18] 1313 75
06 [16.9] 121.0,  [17.8 129.5 112'17.4 129.2) 5916.8( 120.6) 6417.4-128.6 69117.6{ 129.7 106
12 17.1 127.6]  [17.8, 128.0 |17.1 198.2 63 —| —| —{17.1]127.4 21178 128.4) 100
18 [17.2) 126.6  [18.2 126.6 110'18 1126.4/ 101l — ~ —18.0 125.7 12918.0) 127.0 97,
8 | 0017.3 125.6)  [18.7] 125.9 157|17 8 125.9| 6318.0 125.6 7717.7] 125.5 45[18.2} 126.5] 123
106 \17.4 124.7  119.1) 123.5] 22218.5] 120.8] 426) —| - —| —[18.6!119.6| 550,18.6] 123.1f 21316.0 130.6; 640
12 (17.9 123.6)  {19.1 122.0' ;183 122.6 124 —|  --| —18.27121.1/ 267)18.6) 121.8 21317.0 123.3 83
18 |17.9 122,7|  [19.4] 121.9| 18518.5 122.5 €9 —| | —[18.2 122.5] 3918.6 121.9 113
9 | 0017.9) 122.0)  [19.2 122.1 143|18 2 121.4 7017.5 121.3 8517.5 121.8 2318.3 122.2 49[17.6 122.4 63
06 [17.9) 121.2]  [19.7] 121.8 203’18.7 120.4 12118.7} 120.2{ 13618.3] 121.0, 4818.6 121.0] 80
12 [18.8 120.5|  [20.1) 121.2 160}18 9| 119.8 7419.2] 119.8( . 8518.8 120.4]. 10/19.0; 120.7, 30{18.2| 122.2] 189
18 19.2 119.9]  20.9' 120.5 197;19 5/ 118.1; 19019.4| 118.7 127}19.3"11;;.7*135 ;9.;"11_:9.2 75
10 | 00 19.6 119.4)  20.4 119.4) 8819.0) 118.6 10619.2 117.9 162}18.9'}19.0"8719..2:117°4'21:‘218.8 119.2, 90
06 19.9( 118.7)  |20.0 119.3 63:18 6 118.2 15219.7] 118.5 30}17.9?118.8??&021'8.:9“ 119.3) 128
12 [20.6/ 118.9)  [20.6| 118.2) 7221.6| 117.8 15821.6 117.9 15020.5(.118.1|, 8320.1 118,6 6320.2 119.6 85
18 b1 17,9 o 11s.ol 70200 117.9 99.21.1 117.6 73120 o|-118.2-187}20.9| 118.5/ 151
11| 00 22,5 116.4] 219 117.4 121122.3 117.00 65229 117.5 120'22.4 117.5 11222.1) 117.8] 14921.4) 117.8] 152
06 22.9| 115.9;  |23.1) 116.3 46’21.9 114.8 15722.0l 115.9 99‘22.1 iis.;'i‘qzz_z.gz 116.1 59
12 2.3 116.0  23.2] 116.2 122|22.5 116.0 134}27.4| 114.7 452|22.9-116.4“14822.5_.116.1:12;121.9 114.4| 166
18 24,00 1140 [25.1 115.6] 20124.7) 114.2] 79%6.6| 112.5] 3285.0 115.2| 16324.0{.115.6 161
12} 00 25,1 114.3] —24.7) 113.5| —26.8 112.3] —p5.5 114.1) —2a.7 14,7 —
% 2 134 107 134 ’ 124 119 182
&
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Table 8. 24 hours CWB PGTW RJTD forecast position verification
for typhoon PEGGY

g #1 | BEST TRACK CWB PGTW RITD

HH(%NE N | E mz|  N!|E|m2 N|E |mz

7 | 4 |12 1471440 — 14.3 145.20 135 14.5| 145.5 161

18 | 1727 | 14.6 1437 107 14.7 142.4 32| 14.5 144.00 140

5 | 00 | 14.8141.3 —| 15.4/ 141.0 73 15.2 141.3 44| 15.5 141.0] 83

06 | 14.9140.1] —! 15.5 130.9) 9] 15.4 130.8 64 15.7 138.7 172

12 | 15.1]135.8 — 15.9 138.5] 93 16.0 138.90 100 15.5 138.0] 96

18 | 15.20137.4 | 16.4137.8) 138 16.2 137.8 118 16.0 137.0| 98

6 | 00 | 15.5/136.00 | 15.9135.8 48 16.2136.6 99 16.0 137.0{ 110

06 | 16.7 134.7] — 15.9'135.1] 48 16.4{135.3 100 16.0)135.0] 46

12 | 16.1133.1] | 16.20 133.9) &3 16.9 134.2; 146] 16.0/132.0| 15

o ts | 1641316 | 16.8183.0 154 17.6/133.00 198 16.5132.0] 44

7 | 0o | 16.7130.6 —| 17.0130.1] 62 16.4/130.7 35 16.5 130.5 2t

06 | 16.9)129.00 —| 17.3 120.2] 48| .2 1288 3 —| | —

12 | 1.1 127.6] —| 17.6/127.6] 0 18.1 127.7 110 17.0 127.5] 15

18 | 17.20126.1 —| 18.3126.3 125 19.5/127.2 261 17.5 126.5 35

8 | o0 | 17.3125.60 —| 19.0/1%5.5 187 — | | 18.0125.00 99

06 | 17.4/ 124.7 —| 19.0,123.7, 205 19.8 1.0, 26| 18.5 128.5 174

12 | 17.7) 1237 —| 19.5 122.5] 2290 19.7) 122.9 231 1.0 122.0 220

18 | 17.9 1227, — 19.5 121.9] 2500 19.4/ 122.0 180 20.0' 122.0, 242

9 | oo | 17.90122.0 —| 19.4]121.0 195 18.2{ 122.00 33 19.0 121.5 132

06 | 17.9/121.2) —| 10.8 120.0] 243 18.7 122.2 88 19.0 121.0| 122

12 | 18.8 120.] | 20.0{ 119.6| 162 19.6{ 119.9| 108 19.0l 120.5] 22

18 | 19.2{ 119.9] | 20.7] 118.7] 206] 20.6| 118.9| 186 19.0/ 119.1] 96

10| oo | 19.6/119.9 — 21.0/112.2) 198 19.7119.20 23 20.0 120.0] 76

06 | 19.9118.7 —| 19.8 118.00 73 19.9 118.21 52 20.0 118.5 23

12 | 20,6l 116.9] —| 20.1 117.6] 15| 20.5 117.5 145 20.5118.00 93

18 | 2171 117.8  —| 215/ 117.5 30 21.7 116.4] o2 21.0l 117.5 80

11 1 00 | 22.5/116.4f —| 23.4117.8 173 21.7, 117.2] 120 24.0/110.0 310

06 | -22.9 115.0) —| 23.0l 117.2 132 22.1116.3 o7 23.0 m17.00 112

12 | 23.3115.00 —| 23.5/116.6] 163 22.7/ 115.7 97| 23.5 116.5 153

18 | 24.0 114.00 —| 25.0{115.1 156 24.3 116.2 223 24.5 115.5 160

12 | 00 ~ < | 25.5114.3 —| 248147 — 241150 -

06 - | 2401142 | - < - 255145 —

12 4 | sy - o 2 270140 -

18 4 o A sz o o o4 o -

N 2 131 118 109

4 gk
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% la. 1951-1984MME L% (10~15) ZPRIE (%) BAIGE (%)
Table l1a. List of monthly PR(%) and average PR(%) during winter
time from 1951 to 1984

HE | b #® | g | # | | H ® | 3 | X w | x
: . # B b5} : .

‘ B-%-% % % | .Z-%-% % 2 |22z .% 2 %—%=% % %

B B>|A~|A~A £ |B¥B=|A~AY & E"_’H‘“H“E < |AX|AMATA &
1951 | 161 106 71| 279] 154.3 fe' 107| 103 191| 101.8; 40| 27 138| 60.5 55'7 33| 194] 156) 109.5
52| 67130 205 58 115.0 eo' 139| 314] 11 131.00 12| 757 99' 217.5 15 259 89 51 103.5
53 | 109] 221] 162| 131] 155.8) 308| 157| 28| 117| 152.5) 616] 400, 23 12 262.8 125 293 559 49| 256.5
54 | 149] 233) 187| 143 178,0| 17 127| 7| 79 57.5/ 63 655 13l 86 205.5 115 316 . 77| 96 151.0
55| 81 146 16| 115 89.5| 2| 64 16 26| 27.00 1 17 139: o4  62.8 40/ 111| 34 97| 70.5
56| 74 152! 202 158 169.0| 28 102| 191} 308) 157.3 46 13 132 239 107.5 19 15 174] 1781 96.8
57 77) 118 154| 85 108.5 73 O 23 4 25.0( 54 0I 104 84 60.5 43 112| 88 67| 77.5
58 | 164] 150| 110| 126 139.8 273 16| 207|133 157.3| 56 'O 36( 65  39.3| 77 73| 155 67} 93.0
59 | 96188 71) 64104.8 1) 146 21| 28 49.0 81 202' 36| 57| 94.0| 26 267| 156] 272, 180.3
60| 52 87 78| 109 81.5 o 50, s5 50| 33.8] 18 24 24 13] 19.8 6ol 29| 45 142| 71.3 :
61 | 49 s1f 105| 64) 74.8 8 59 1i2( 14 48.3] 0 349 19 25 98.3) 31 100; s 64 70.8
62 | 76 150/ 65| 135! 106.3 82 2600 7| 36 96.3| 550 12| 17| 35 29.8 g6l 71 ga| 194 91.5
‘63| 19 o5 108 20 0.5 1| 113 125 25 66.0] 11} 41 26 1 198 1| 7L 151 €8 77.3
64| 166 51| 146| 209 143.00 82 1| 17| 327/ 106.8] 63 5 21| 160 62.3 oggl 33 70| 216 151.8
65| 56 121] 105 164) 111.5 27{ 194 18 s6| #1.3( 109 488 2 100 152.3 g1 225 21 129] 101.5
66 | 49 43 175 72| sa.8)- 1)7101) g 14 30.5| 1| 77 2 10| 22.5 18 49| s 67 55.0
67 | 182 130 121} 121| 140.5] 4 25| 88 45 40.5| 70| 84| 25 8  46.8| 116 339/ o3 101 162.3
68| 16 14 26 52 27.00205 O o 26 80.3612 0 8 23 160.8 157 26 37 138 8.5
69 | 216] gg| =1 111| 124.0] 49 67| 3| 72| 47.8 107 12 16| 34.0 113 32| 29 38 52.8
1 70| 270 120 z08| 187| 196.3 o7 7| oo 110] 76.0| 182 o3 51 73  99.8 gsgl 28| 145| 127) 133.5
71| ‘90| 92| 104) 161] 111.8 226 45| 188] 131) 147.5| 52| 233 164 66| . 78.8 20p 43 154] 486 221.3
72 | 34 82| 60| 137| 78.3| 435) 273| 227] 252) 296.8) 11| 19 2113 393 158.5 pgl 141 o7/ 158 106.0
73 236( 128 83| 107] 138.5 206 223 @ 119 137.0| 680l 19 33 132 216.0) 307) 32| 43| 103 120.8

’ 7_4' 303 169 212) 78| 190.5 74| 36| o0 43 60.8| 306| 69. 56] 7| . 109.5'454 303| 281} 130; 292.0
75 | 156 112 147 75| 122.5 285 19| 268 165 184.3| 422 1| 140 147} 177.5 162| 66} 117} 106 112.8
76| 69 81| es| 60 69.5 170 16 1| o9) 71.5| 51| o 72 s 510 25| 7 s 144 65.3
77 1 451-124] 87|-188) 111.0{ 196| 47| 85 114] 110.5) 33 178 1| 125 84.3 371 95 110 106 87.0
78 | 195 77| 91) 91f 113.5 279 42! 142] 162)-156.3| 178| 78| 25 68 87.3 110 97| 76 59 85.5
79 | 55 135 85 59 83.5207 245 3 120 143.8) 3/ 145 31 62 57.8 21 76 73 109 69.8
. 80| 81 19 75' 102 113.5 420| 232 - 7| 248 225.5| 57| 243] 3 53 89.0f 17| 215 24/ 60 79.0
81 | b5 202 96 52f 101.3 5 285 328 13/ 157.8) 6| 322 12| 31 90.0| 18 119 ‘37| 85 64.8
82| 52 83 111) .44f 72.5 o 417] 52| 32 125.3) 1| 628 43 5 169.3 6 153 39 100 74.5
83 | 130| 23 73 124] 87.5( 164] O 53 172 97.3) 34 10| 24 151 54.8) 98 11 49| 137 73.8
84 | '111| 150| 104) 171} 134.0{ 38| 11] 26 31| 26.5) 79| O 4 8 22.8 158 30| 200 12| 55.0
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% 1b. 1951-19844 EMiE H % 4 B 2 PRIB (%) RTFHIE (%)
Table 1b. List of monthly PR(%) and average PR{(%)
during spring time from 1951 to 1984

= ! #h & # [ # ® - #B
gl =Tzlm[s|zl=mlzr z|z]w|z|=z}=|w|x
: A | A | A& |A AR A |#®B|AA| A8 | B | B | A4
W= || @[ @ | @B |G G| %) | |6 (%] % || G| @ | (%) %
1951 | 77| 143 102/ 107.30 25 88 169 94,00 - 35 5 187 75.7) 50 59| 243 117.34
52 | 109 94 79 94.00 54 47 80 60.3 39 54 126 73.00 40| 64 106 70.0
53 | 172) 109 248 176.3| 105| 119] 257/ 160.3 49, 126 175 116.7| 62 80 142 94.7)
54 | 94 17| 92/ 101.0 58| 52| ‘197 102.3 26 96 127 €3.00 97| 71 210 126.0
55| 34 36 48 303 5 3 8] 206 o 6. 98 347 15 59 44 39.3
s6 | 128 100 1101156 147 25 69| 80.3 68 16 62 487 110 ‘15 185149.7
57 | 207 162 78 149.0 88 109 63| 86.6 90 43 9 47.3 134 110 40 94.6
58 | 13 7| 4y 85.00 148 86 5 79.6 48 1700 6 747 1200 137 40 99.0
‘59 | 170] 87 186 147.6| 299 20| 169 165.0 133 ~ 3 207 144.3 13| 102 162 133.0
60| 23 82 151 5.3 7 138 o4 70.6 7 234 ‘77 106.00 57 67 105 76.3
61 | 126 147 66 113.00 1000 148 96 114.7 48 77| 54 59.7, 169 ‘108 42 106.3
62| 74 13| 70 93.7 92| 149 60/ 100.3 18 46 58 40.7, 119 78 64 87.0
63| 39 56 34 43.00 20 46| - 28 31.3 100 ~ 56 I 22,3 60 41 39 46.7
64 | 131) 39| 34 68.00 41 15 0 18.7 17| 0 7.3 81 101 130 104.0
65 | 73 '100] 91 88.0 Zj ‘14 119 50.3 3 24 9.3 75| 57 99 77.0
66 85 78] 148 103.6 78 81| 82.3 80 182 52 104.7 75| 81 98 847
67 | 116 45 107 89.3 54 25 54 4.3 23 10 160 64.3 98 128 316 180.7
68 | 207 101 55 151.0 254/ 207| 42 167.7 258 161 10/ 143.0[ 370 189 62/ 207.0)
60 | 10| 120 23 8.3 12 118 27| 8.7 61 67 124 84.0 83 74 149 102.0
70 | 68 189 82 113.00 18 148 20 62.0 15 4 7.0 300 - 90 199} 106.3
71-| 87} 105 42 78.00 5| 9 15 25.0 -3 14 8.3 226 134 53 137.7
72/| 89| 26 53 56.00 107 -3 34 48.00 69 15 40 41.3 134 59 a4 79.0
73| 60| 46 126 77.3 45 41| 156 80.3 27 4 210 80.3 128 76 110 104.9
74 | 92[ 82 155 109.6) 98 27 135 867 73 12 64 49.7) 87| 56 154 99.0
75 | 74 127 77 92.6 47 120 156/ 110.7| 118 47| 132 99.00 36 - 99 141 92.0
76 | .51 94 95 80.00 55 35 63 5.0 49 5 15 23.0- 92 27| 36 5.7
7] 95 45 33 576 24 9 7l 133 -3 o 9 40 52| 2o 42 4.0
78 58 2200 90l 122.6) 38 199/ 103 113.3] 31 126 171 109.3 97| 135 171 134.3
79 | 46| 135 109 96.6 - 41 67 17 75.00 55 70| 50 58.3 65 95 47| 69.0
80 | 193 67 139133.0 125 31 107 sr.7 51 2 103 52.00 66 37 . 66 56.3
81| 111 72| 65 82.6 68 124 28 73.3 9 167 57 77.6 51 94 49 64.7
82 | 122/ 105 - 113 113.3] 144/ 72 58 91.3] 56 10 80 48.6 106 70 72 82.7
83 | 301 233 57 197.0| 583 - 361 76 34.0| '270| 246| 43 186.7 322 233 70 208.3
84 | 102l 142| 185 143.0| a3 62 22102053 . O - 7). 206 7L.y 57 84 151 97.3
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SELBERETHEMDE AR (RHURER

Yy BHHHE  DREMR ENSO REHR? bk
RS S HRE RS RS RS NRIBRRZRE
# ENSO (R85 » 1986 ;‘ Zgaa » 1984, 1986)
HIREAMEM « Sl Troup (1965), Quinn
(1974), Kidson (1975), Trenberth (1976),
Horel and Wallace (1981), Wright (1977,
1980, 1984 ‘a, b) o (i : A EA ZIBTHA
T RS » B4R BT B T B R
y R Z EETEAL » JENRH TR -
FEmAH)

BE2  AREUETLBET (RED
BIFYe LR Lorenz(1984).25%: » BRRE
KR AERABHRIGE » BAABTHE R
0 MRS A B BRI B
A VEEITAN o Piin—BfEEdE iR AT
ERSRIESEE  RERSRERR  PAFSER
s SR ~ BK ~ KBRS  KIBES - KB
BRSO « FRARARE (RIE
ST ~ KRERAGEREARRMRLRENSO
RERAERMN -

TAEBERERRE

LRSS

ARRREFRFSBFBEL (RELE

s Bk (REAR) -~ BEREE URBRET

% Lo HFEFIRSE b o
3RESTE (Wet Year) BATE (Dry

Year)

BEREZHWEE % PR (%) KNMKE

B (Light, L) ~ i (Medium, M)~ RRE

(Heavy, H) » #£& W4 (R A "W E3) R
YR (% 3 DY ER) » WLUBEREB TR
AEmE 2R ' _

#2 KPR (%) ZBWESEE
Table 2. Classification of precipitation
“based on PR(%)

PR(%)| Dry PR(%)| Wet
<75 | LD >125 | LW
<50 | MD >150 | MW

<325 | HD >175 | HW

BRESHERITE  AHABLEEFN
wWEs o, 11, 12, 1 73) Z&m (EK) B
(Z1a) » M 1952, 1955, 1963, 1964, 1965,
1970, 1971, 1972, 1976, 1977 B 1979 ERBRFE

pEAEEE AR (S 114E) 0 1953, 1959, 1968721983

iy 0 REEE) - RIGE (REWW) FREME

1951198434344 A EER » FLIRESHE
(RFMELE » H “Wet” 27) BIFE (R@K
45 J “Dry” 35) » ISR SHZKE (&
D AL EEHET S MAY o
2.0 A B & e (Precipitation Ratio, PR)
—RRBREE (MBS 1081) BRI
ERERTETEE 2 BERERREN  BHES
W (9%) FRbiE O HRESEHERLRERE (
normalized departure index) FRMELD o &
L) Erz o8
PR(%)=R/R x100%
E& s REAWE (mm) - REHAFEZA
B 44ME (mm) » PR ERARTHARSRIER
ERK BAFRRERT » K2Rk o
@RS - LERSE (10~1 ) AR

ERESTHERRE (G44) D EFEZET
~ BTRACRERSERA 2 RER (R3)-
A500mb & RIEFEE R R & RIE 2
‘ i iR A2 500mbig B R ERAEEITENE H AR
% pg(Japan Meteorological Agency, IMA)Z
L APERRBH R ERH(10°-80°N, 0°-180°W-10°W)
» S S1951~19844F © _
BTENEEREZTHEANE » FPRELE
EE Gz ATERVRERKE FIR &R oH s
(composite analysis method, BIZWER
1953--1959+19681-1983/4 (& » Bl =i@d » R
REAZESBERRRE  AREE—FUE) -
f}fﬁﬁﬂi%l%%#lgss-{-1963+1964+1965+1970+
19711-19724+1976+1977+1979/11) o K{GHFEH
=@ (11,12,1) REF=EH €, 3, H 2&
EREESREARS FHESNELIZE - BES
ZREBIKKESWERE1la 115 ~ 1b (12
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£3. KBEAERTHESEREL2 SWERDTERES
Table 3. Selected wet and dry year based upon the classification
of precipitation amonut (1 e. Table 2) ‘

£ o ' . -t El Niho or
(mEay | W|H W W W\ R R|# F SWRIWE - N_.h%j)on_
1951 — - = = - ' El Nifio
1952 - LD | LD | LD LD |  AmE |- B
1953 - HW | MW — — 1. HW |  &me El Nifio
1954 - - — LW |l

1955 MD - HD MD | MD MD AT

1956 — — MD LW — R

1957 MW — MD | = e I El Nifio
1958 e 15 I R |
1959 MW | MW | LW  LW-|.MW| &WE

1960 — - === o

1961 — - LD | - —

1962 — — MD | = | —

1963 MD MD | HD 'MD MD VS

1964 LD HD |  HD |~ HD | AWE B
1965 — MD HD |  — HD P HE El Nifio
1966 - Lo — - —_

1967 — MD | LD HW -

1968 MW MW | MW | HW Mw | PEE

1969 — — —_ — — '

1970 — LD HD - — | ®mp PHE

1971 —! ®p| ® | LW | wmp| ZE® 4
1972 MD MD MD - mp | Z®% | ElNito
1973 _ . — ___ . : El Nifio.
1974 = — MD | — - '

1975 - — - - _ - |

1976 — LD HD LD up | YEE El Nino
1977 MD | HD HD MD HD PRE

1978 - — — Lw | . —

1979 — ib| Lp| Lp| -Lp | PEHE

1980 MW | © — | MD LD — 1

1981 — LD | - LD — _
1082 — — “MD — ] . ~El Nifo
1983 HW HW [.. HW HW Hw .| (ZHEE El Nifio
1984 MW — 4 LD | - -
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B 1 &FEFE OnbEEsRE

Fig. 1 500 mb composite charts for wet years
(a) November; (b) December; (¢) January; (@) February;
(e) March; (f) April; (g) winter; (h) spring
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Fig. 1 (continued)
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Fig. 2 500 mb composite charts for dry years
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(d) February;

(2) November; (b) December; (c) January;
(e) Marck; {f) April; (g) winter; (h) spring
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Fig. 3 500 mb anomalous composite charts for wet years
(2) November; (b) December; (c¢) January; (d) February;
(e) March; (f) April; (g) winter; (h) spring
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Fig. 4 500 mb anomalous composite charts for dry years

B 4

(a) November;

(b) December; (¢) January; (d) February;

(e) March; (f) April; (g) winter; (h) spring
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Fig. 4 {continued)
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CAONTOUR FRENM =-1.0000 T@  1.4000 . - CONTOUR INTERVAL OF - 20000 #Tr3.31= 15000

B 5a g?%?ﬁﬁiﬂtiﬂs# SST &RETH (SERER.2°F) _
Fig. 5a SST anomalous composite charts for wet years during
winter (isopleth internal 70.2°F)

“a 150 180 - 15 .
CRNTBUR FREM ~-2.0000 i3 .30@01‘1 CONTOLR INTERVAL ﬂF‘- A.chﬂﬂ PTI3.31=

130 110

B 5b @%&Fﬁ@ZiﬁjﬁmEﬁSSTﬁﬁ‘iﬂﬁfﬁ,(%{Eﬁfﬁﬁo.%)
Fig. 5b The same as Fig. 5a except for dry years
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1308 ‘ EFE:] 150 &0 70 “Toa ~idn _' V60 = - 130 120 160

CONTUR FROM' -.80000 7@ 2.0000  CONTGUR INTERVAL OF .20000  PTIL.313 -.50000

B 62 HFRLHWEZILATE SSTABETE (FERMHF.2°F).
Fig. 6a SST anomalous composite chart for wet“years-during
spring (isopleth internal 0.2°F)

¥

Tan

56 86 o 180 K W60 150 140 130 120 1o

CONTBUR FREM -1.7000 T8 .90000  CONTAUR INFERVAL @F .20000  PT(3.31= ~,32000-

B 6b BEITELIATESSTARMETE (SERMEO.2°F)
Flg 6b The same as Fig. 6a except for dry years
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W 7 1951-19834F 2 SOLEMEE MR » BhHAEE B R EER LR AL 2 AR
Fig. 7 Trace of SOI from 1951 to 1983. Arrow showing the points of
- wet/dry year of spring rain. '
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RES21, 217> %%Efﬁ# Ee23,4,51
» B RCF) .

—‘Tﬁ%ﬁ%

(—Bé‘rﬂi@&) TSR 500mb Bz 25 RAFE
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SEEEARE (RFHEER) AR 20°~50°N & 110~
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) o S TEETERESERE  MAWEMEE
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% 4a. 1951-19834.4 A I HiREia M (TAHITI-DARWIN) %k
Table 4a. List of SOI (TAHITI-DARWIN) data from
1951 to 1983 (Parker, 1983)

Bl gl el sl als| el 7zl 8]lolw|ulw
1951 7.2| 59| 3.0 1.4 00| 1.0|~1.1! 0.8] 0.4| 0.9] 1.6| 2.1}
1952 27! 81| 42| 15| 26| 2.1 1.7! 1.3] 2.0| 3.4| 3.0| 1.2}
1953 49| 33| 29| 23|-1.9| 09| 0.81-1.0] 0.1] 2.8| 25| 2.6}
1954 56| 3.7| 8.7) 3.1 21 09| 1.5] 3.2| 2.7| 3.2| 3.3 6.0}
1955 3.4 7.7 44 17| 8.11"3.1] 37! 39| 48! 55} 5.3 5.3
1956 68 7.2/ 5.7 3.6| 3.8! 2.7| 2.8} 3.4| 25! 6.0| 3.3! 54|
1957 55| 411 3.6| 2.4| 00| 1.0 1.2| 03| 0.7 2.8] 1.2| 2.9
1958 0 0.9]°3.3| 87| 26| 0.3 1.2| 15| 29| 1.8 2.8] 2.2| 2.3}
1959 2.7 1.7] 56| 8.0 2.1| 05| 0.3| 1.0| 24| 3.6 47| 5.1}

© 1960 46) 4.4 51| 3.4| 22| 09| 1.7| 2.7 3.6| 2.9| 40| 4.9}
1961 3.9 59|~0.1] 3.5|°1.8| 0.9{ 0.9] 1.6 25| 2.1| 4.0/ 6.2}
1962 8.0| 54| 8.5] 23] 1.2| 2.0/-1.0] 2.4| 3.2| 45! 36| 3.8}

- 1963 '6.0| 3.3|'5.1/ 31| 1.9(—0.2, 0.6| 1.2| 1.3| 05| 1.5 1.2}
1964 3.7| 43 53| 4.0 25| 21| 1.8| 4.0| 4.7 5.1 3.3| 2.9]

1965 36| 51! 46| 1.0 1.5~0.3(-2.5| 0.0| 0.0| 1.1| 0.3 3.8}
1966 1.9 38, 1.5| 1.6 05| 1.3 0.9 2.4 2.0| 25| 30| 28]
1967 75| 73| 55| 1.9| 1.2| 1.9| 11| 2.6 3.3| 2.8| 2.2| 2.4{
1968 53| 6.6 3.4| 2.0 35| 27| 20| 1.7, 1.9| 26| 2.4| 3.8§
1969 16| 3.21 4.0 1.3| 0.8{ 1.1]-0.1| 1.0| 06| 1.0| 20| 4.2}
1970 23| 23, 43| 1.8/°1.9| 25| 01| 23| 45| 46| 59| 6.9}
1971 50| 7.9 7.5| 51| 2.8{ 15| 1.2} 4.0| 50| 5.8 4.0/ 3.9{
1972 521 6.2| 44| 1.7|-0.3 |-0.3 1.9, 0.8|-0.1| 1.1| 2.4 11|
1973 3.8/ 1.7| 4.1 211°2.0( 27| 1.9| 36| 4.6 45| 7.7 6.8}
1974 88| 8.0 7.7 3.7| 3.0, 1.5 2.8| 2.7] 4.4 4.3 2.7 3.4/}
1975 33| 6.7|°6.1) 41| 2.4 3.1 4.2| 49| 6.1| 58| 5.0 7.2
1976 6.9 7.3! 6.4 25| 19| 1.3]-1.0|-02| 0.2| 3.4/ 4.4] 2.8]
1977 36|65 22 1.2 0.3|-1.0|-1.5|-0.2| 0.8| 0.8, 0.7 1.5]
1978 3.8|-0.7, 29| 1.4} 37| 1.9, 1.8| 2.0 25| 2.0 2.6| 3.3
1979 36| 6.0 3.4 1.71 21| 1.9|-03} 0.9| 26| 2.5 22| 2.1}
1980 51| 4.8| 24|08 1.2] 07| 07| 1.9| 1.5| 2.7| 2.4| 3.3}
1981 50{ 8.9 0.9 1.7| 2.7| 3.0| 2.3| 2.5] 3.4| 2.0 3.3| 4.4}
1982 6.4) 47| 43| 2.1| 0.6 |-1.2 [~2.0|-2.0 |-1.1 {—0.4 |—1.8 |—0.7
1983 —2.0 [—2.5 |-1.2
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Table 4b. List of SPI (SOI-APSST) data from 1951 to 1983

s _ 1| 2|3 4|5 | 6|7 8|09 |10 1 12
| G .

1951 |— 66 —27|- 33 25| 41|— 9 8| 77| 54 72| 111, 106

- 1952 62| 64 8| 61| 30|—16 —35| 1| 20| 11|-25/— 28
1953 47| 50| 21| 8| 66| 47 43| 37| 71| 26| 55| 27

1954 32| 26| 8|—8 |— 74| 8 |— 95|98 —'84|— 65|— 32| 83

1955 — 59 |— 47 |— 82 |— 73 |—102 |— 65 |— 87 |— 70 |—113 174 |—184 |—146

1956 | —126 |— 65 |— 75 |— 71 |—'47 | =71 |66 |— 77 |~ 72 |— 54 |— 65 |— 54

1957 — 49 |— 28| 81| 55| 63| 72! 93| 90| 87| 84| 141 | 149

1958 155 125| 105| 62| 55| 62| 25| 42| ©) 14| 31| 60

1959 52| 47| 38| 40| 38|— 2|—389|—43|—25 | 21 0|— 1

1960 0— 14| 19| 11| 20[-19|- 3| 6| 3B 5—37|- 6

1961  |—13| 41, 0 19| 0| 55— 22|-36|-52 — 67 |— 4 — 11

- . 1962 —35|— 24|~ 17 — 68 |— 20 (- 33 |— 17| 12|~ 36— 49 — 73 |— 55
1963 — 42|23 2| 7. 23| 39| 8| 75| 89| 86 103| 104

1964 72| 32 |— 12|— 35|~ 76 |-104 — 62 |— 9 |—690 — 76 — 88 |— 89
1965  |[—51|— 15| 16| 28| 87| 93| 86, 140| 135 168 153 151}

: 1966 131, 91| 103| 35| 7| 51| 28— 10| 7 |- 14 —12|- 26
| 1967 —42|— 28 —29|—52| 19| 2|— 1|—42|—59|— 42 — 43 |— 50
! 1968 — 59|-102 — 61 |— 48 |~ 54| 26| 38| 25| 54| 51 73| 9%
1969 103| 8| 62| 71| 104| 64 24| 13| 58| 98| 107 | 104
1970 112 | 42— 17| 11 |- 12 |— 41 [-112 |-125 |—103 |— 55 |—130 |—147

1971 —139 |—135 |—100 |— 64 |— 45 |— 68 |— 33 |— 92 |— 87 |— 85 |—133 —131

1972 —105 |— 68 |— 44 |— 24, 94| 33| 124 185 157 | 174 170 189

1973 | 165 | 101 | 9] 65 |— 78 |— 53 —112 |—~135 |—132 |— 95 |-184 |-153

1974 —~153 |— 71|~ 79 |— 55 |— 31 |— 46 |— 48 |- 78 |- 21 |— 77 |— 89 |— 85

1975 — 46 |— 84 |—110 |— 35 — 60 [—145 |—157 |—107 ;~130 |—139 |— 82 |—183

1976 —163 |—118 |— 58 |-164 |— 44 | 3{ 6|— 65| 39| 135| 120 72

1977 9| 58| 3|-44|-66 5| 4|—21|-3| o0 46— 88

1978 8| 19|—11|-55|— 48|~ 10 — 23— 65|— 3| 20— 7| 4

1979 12| 4|— 3| 27| 74| 65, 14| 62| 120 74| 91| 79

1980. 8| 19| 22| 22| 69| 58| 23|—42|— 8| 22| 29| 8

1981 —~31|—28|—-24| 4|— 9|— 9|—17|—41| 10| 42|-14| 20

1982 77{ 1| 10| 45| 108| 86| 30| 116| 201 | 254 | 194| 176
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Table ba. Calculated constants and

correlation coefficients between
monthly PR values and SOI

N%ﬁ a - b T
7

&£ | 2 0.004 | 10.4621  0.001
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#]o | 4| —0.067| 9.380 [ —0.014
|2 | [ 0.220]. . 9.308 \_‘—0.070 |
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w | 4 0.038 | 83131 0.006
| 2 | o194 3911 0.079]
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3 '0.029 - B8.510 | * 0.003 |

® | 4 0.074 | 10.640 |  0.011
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Table 5b. Calculated constants and
cofrelation coefficients between
‘ monthly PR values and SPI

BEX &
| 2 0.019 | 10.485]  0.022
.| 8| . 0009f 98| o.010
w4 0.183| 9.413| o0.211
L 2 0.043 | 8.058 0.042 .
3 | 049 7.920.. 0.127
® | 4 0.054| = 8.772| 0.01
% | 2 |-—o0.167] 4.668| —0.209
3 0.522 | ~6.299 | 0.408
# 0 4| o0.60| 8.209| 0.135
¥ -2 | —0.308| 9.696) —0.302
1 3 |. 008 8548 —0.118
#} . 4 | —0.062| 10.743| —0.050
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- Table 6. Calculated lag-cross correlation
coefficients between spring rain
and monthly SOI .

T |
st IR IR IR
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W00 -3 S U B ) DD ke

0.650 ['
0.620 [
0.286 |
0.729 |.
0.641 |,
0.424 |
0.999
0.747 |.
0.232 |,
0.678 |
0.654 |
0.288 |

0.239
0.162
0.939
0.335
0.337
0.061

0.715 | 0.449
0.600 | 0.308
0.016 |—0.065
0.678 | 0.467
—0.003 | 0.667
0.720 | 0.543
—0.293 |—0.054 | 0.469
0.911 | 0.755 | 0.285
0.275 | 0.334 |-0.062
0.865 | 0.671 | 0.307
0.786 | 0.629 | 0.189
12 0.362 | 0.345 |—0.008
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Preliminary Study on the Charactéristics of 500 mb
Circulation and SST Anomaly Distribution and

Its Predlctablllty of Abnormal Sprlng Rain
Henry Fu-Cheng Lu, Yueh Er-Cheng, Wei-Min Chiang and Shu-Hwa Lee
Weather Forecasting Center & Computer Center, C. W..B;
ABSTRACT

The main purpose of this paper is to fudy the characteristics of 500mb
cisrculation and SST anomaly distribution and its predictability of abnormal
spring rain. The monthly rainfall data that we used is collected from

Ta1pe1, Talchung, Tainan, 'Henchun 4nd Hualien stations from 1951 to 1984, .
The other data employed are the 500 mb height and anomaly fields in the
northern hemisphere from JMA, sea surface temperature anomalies {(1951-
1978) from Namias (1979) and the Southern Oscillation Index (SOI) from
Parker (1983).

Results showed that the causes of high or low predictability due to
the flow patterns or atmospheric regimes related to stationary or strong
fluctuation and poor correlation. The common characteristics of 500 mb
flow composite charts are 2-4 wavenumbers in middle and higher latitudes
and that the polar trough is located over the mnorth of American and
Eurasian continents in pre-spring and spring time. Nevertheless, the
anomaly charts of 500 mb level height indicate a significant different feature,
that is, the gradients of the wet year is greater than the dry year while the
positive anomaly area of the wet year is extending toward southeast
from the northeast China to the Japan and Ryukyu islands. According to
the analyses of pre-spring SST anomaly charts, there were mostly positive
areas in wet year and negative areas in dry year. The El Nino/Southern
Oscillation (refer to SOI and SPI) is found to be the low predictability due
to poor cofrelation, but it is a very important factor for forming wetter
or rainy season of 1953 and 1983 and significant deficient rains of 1965, 1972
and 1976 during spring in Taiwan area.
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On Strong Surface Wlnds at Civil Alrports in Talwan

A

under the Influence of Typhoon

Yen—Sim Lm
Talpm Meterologmal Center; ANWS, C.C. AL A,

 ABSTRACT

The relationships between the distance from the typhbon center and the
strong surface winds measuremenis from Sungshan, CKS and Kaohsiung
civil airports are analyzed by using the 34 cases of typhoons' affecting
Taiwan during 1979-1985. The values of parameter n for each case are also
calculated individually by using the empirical equation

Vsrr=const.

The results show that the values of n are varied with different typhoon
tracks. The values of n for three typhoon tracks are. determined, these
are: (1) moving westward and affecting the northern part of Taiwan, its n
value is 0.37 for Sungshan and 0.32 for CKS. (2) moving westward and
affecting the southern part of Taiwan, its n value is 0.60 for Sungshan and '
CKS, (3) moving eastward and affecting the southern part of Taiwan, its n -
value is 0.40 for Sungshan and CKS, and 0.60 for Kaohsiung. These empirical
n values then are applied in our forecasting operations. We use the n values
in the tangential wind forecasting model V(r)=V(r,) (:" )* to obtain the
wind speed of three airports.
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The Effect of the Topographic Forcing of _fhe B
Himalaya Mountain on the Zonal ‘Mean
Current in the Asian Area in the Winter

Ming-Lee Liu

Atmospheric Research & Development Center, C. W. B.

ABSTRACT

With large scale viewpoint to look into the topographic forcing on
the zonal mean current in the Asian area, it would belong to the forcing
effect of the Himalaya mountain. Theoretically, the effect of the
topographic forcing was put in the vorticity equation, the vorticity
field of the earth was assumed to be sinuscidal, the wave deformatim
equation of the topographic forcing was derived:

o —_Tae 1 i K.— K)o x
C= RoK,, in C(Ka— KD x4]

i. e, the deformation of the wave would be inverse with the strength
of the velocity of the zonal mean flow, and would be inverse with the
difference of the wave numbers of those two interacting systems, and
would be proportional to the intensity of the forcing field.

By using 500mb mean geopotential height in January from 1968 to
1981 from Japan Meteorological Agency, the area covering 50°E~130°E,
20°N~50°N was taken. it was divided into three subsections: the upslope
area, the mountain area and the downslope area according to the
Himalaya mountain, the 500mb mean geopotential height was taken as
the wave-length of the gravity wave, also 5000m was taken as the zero
point of the gravity-wave-length scale in order to compute the ratio of
the wave length of either two subsections. the results showed that
there were almost of equal wave length between the upslope area and
the mountain area, and the ratio of the wave length between the
upslope area and the downslope area was 1.15: 1.00 in the mean. A
theoretical computation showed that the wave number 4 had been
prevailing in the zonal mean current in the upslope area of the mountain
except in 1972 and 1973, and the wave number 10 or those of the synoptic
scale systems had been prevailing in the downslope area.

The horizontal scale of the Himalaya mountain was assumed to be

+ 208



T om 49—

of 60 degree longitude and theoretically the wave disturbance of the
wave number 3 would be forced to be in ‘phase with the distribution of
the mountain; if the wavelength of the zonal mean current was longer
(e. g., in the scale of the ultralong wave K,<3), the forcing effect of
the mountain would be weaker. In other words, if the vortex field of
the atmosphere of our planet was more stable, then the effect of the
forcing of the mountain would be weaker. And a computation showed
that those of the prevailing wind field in 1972 and 1973 were -of the
wave number 3. ’ '

Above all, the computation through the - period being taken,
showed the following results: The wave number 3 and 4 had  been
prevailing in the upslope area of the Himalaya mountain in the middle
latitude in the winter, the wave number 4 would result in a significant
subsidence in the downslope area due to the forcing of the mountain
‘while those of the wave number 3 would not.
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Development Direction and Prospect of Automatically

Meteorological Surface Observation

Hsien-Nan Lin

Weather Equipment Section, C. W, B.

ABSTRACT

This paper intends to analyze the reasons which caused the difference
between output data of Automated Meteorological Surface Observing Systems
and the data of traditional observation instruments. The auther gives
some suggestion about system design, data validation and data processing,
which can improve the data quality obtain by the Automated Meteorological

Surface Observing Systems.
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19854 3EEA Farman et al. (1985) §5H
‘B8 Halley Bay ERMRFEAHL179E BEF
K10B & ETFHE D « k4 » NASA Stolarski

et al. (1986) #Al NIMBUS-7#2 t TOMS

R} SIS ASCEREN ) MEERERD o
B TR AW o B - BRI
WEE  —BEE—S ) THCEE THRLER
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KEBEDNRE - HERERERSEEEAE
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Farman et al. (1985) BHAREWEE
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BEERBERENEE o B 4 BR1979E8%KE
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4o BN TELEUR ] WERWRE - B5H 270

—217 —
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B » QI 6 M8 i 1 197948 LA A 19854 »
REA R A°S~HER » TEHEL o T8 1986
SFHBEEH (Krueger et al, 1987) o

7 Farman et al. (1985) =@ » B&EA
Chubachi (1984) EEHEF Syowa ¥4 (
69°S, 39°35'E) LIeHRE H 1970 £ LAGEER
SR G » ERBBEMAER - B BFES
B AERIREHR » 2R/} E Farman et al.

(1985) <

Iwasaka and Kondoh (1987) MEH
Syowa WHIRFEINEEE » SRIHEE LRAER
SR % RAEI0~25A B (A7) » BERIR—
HMERARBE BRASHNES (E8) - R
B30 O B P TR A RS AR UE0.96 (11 R)
Angell (1986) HREEGRHTASFMESERES
B 3 FE (9 ~10118) fFEHEE R
R RS E A RIREE10~254 B ERIEES

2.3 RE-

R REREE  BERE EEERER
WyMIEE 2 Molina and Rowland (1971) &%
REEES S S AR HSBEZERRE
&% (chloroflurocarbon, CFC) + ZEYE
BRI HPE TEHEEATKER Bk
UV WENM o ®in: (CFC-12 (CCLF.) Bx
= CFC #H)

CClyF;+hy—CClF;+Cl (1}
kL& (C) ERLrREERSE B
ERTIESE

Cl‘i‘Os""C!O'FOz : l [2]

0+ClO——Cl-+0; {3)

1 0+0;—20; (4)
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R SARGBEE » THERER Molina
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CFC BMEEMIERE I £R  BALEEIW
BeErERSHE I NEBMARETHEER?

HE L RELBERSR 0 B CFC 4
i3 % » 0EREREFEFHA10% (B 9)
o BRERES I ML ERTE S « 6AEMIEA40% 7
o RE M R HEAHE » Cicerone (1987
) IRHREES 0 EREEREA0A BHHE (CFC
HEEEME)  BEESAIEN AT E AN E
FE0~252 BEEN ? R E » BAERERLEAL
BEANNES  EEEBRERY Wik UV
W2l ?

IR T B R R e 2 e R AR
Mo BEASALMTREEE? 2.1 BHSTE 3 -
J5 A R B B (L A R R S IR A
ZHIRE - B RETRBAERICEEEYE ?

=R £S

3.1 X BE

g% (halogen family) & Cl, Br =
e ClO, BrO EHHAKSES 2104 Higk
AR RS - AE-ETER CFC
FHEEE Clo AR 10~254 R » TR70RE
RS o BEBINA7EIO~254 BRELKE Cl,
ClO » & TR T RAR o

Solomon et al. (1986) LISAETRENE
miy CH, 8 NO, (ABEH) » ABRIE C
#ig HCl, CIONO., %&###% (chlorine

reservoir) < gl

Cl+CH,——HC!+CH; (5}
CIO+NQO:+M—CIONO:+M (6

DL Cl 2BREFERRE o FEHE HCL #H#
CIONO: #£10~25 A BMERELA » WEFELEE
BEH s BB Cl 3 HCL B CIONO, =85 » gl
THERREI0~25A B IR R EW A BEWENE S o
EEEETRESEE. » ARBEEE (-
70CLIT) 2FHHE (Polarnight) HFTLAFER
WETHBE (PSC; Polar stratospheric
cloud) ¢ Austin et al. (1986) F5H{19794F%
B E E R » S PSC HEHE - 4t
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EEH (aerosol) MIBATWREN » WFWBER
T o BT 19794 % RAM AR PSC i -
El Chichon Xtk REEN FHME? ZF
HEIR B ERER ?

HAMRHHE  ~RBERERE (Homo-
geneoas Reaction) » HFMARZMER -~ &
WFEHNEREKE (Heteorogeneous Rea-
ction) -

Solomon et al. (1986) # I RERERS
BIFY B Cle tan PSC sikihz
FBEINE T R

particle
HCI-E—CIONOQ‘—’AHNO:;-FCIQ 7

particle
H:0+CIONO.—HNO;+HOCL (3)

F— 1 Cl BERERR
Table 1: The chlorine-ozone catalytic
cycles

HELTEER— ¢
Cl+0;—=ClO+0s
- 0+Cl10-Cl1+0,
Net 0+0;—20,

HALER_
OH+0;—HO.+ 0,
Cl+0;—ClO+0;
HQ:+ClO—-HOCL+ 0.
HOCl+hy—0OH+Cl
Net 20;—30,

AR
Cl+0;—Cl0+0:
Cl+0:~Cl0+0;
CIO+CIO+M—(C10):-+M
(ClO);+hy—Cl+Cl1O0
CI00+M~-Cl+0:+M
Net 20;,-30,

IR ¢
Cl+0y-ClO+ 0,
Br+03—BrO+0:
ClO+BrO—-Cl+Br+0.
Net 20,—30:

ARFARF NO, 84+ EAaEE Clr X
HEFE CIONQ; - Solomon et al. Ll 1978
FEHE HNO; SENEEH » EXUTFERER
HRHERY » MENAERERRRENES B
EHERAER - _

McElroy et al. (1986) FRIFREFER
LB OCIO AEEEZ Ry o LR
NO, LT R

N02+03'_’N03+02 (9)
NO;+NO: +M— N3O+ M 19
particle

W7 BI=H B CIONO, REE » if
EEZ HOC MXmES Cl:

HOCI+hw—O0H+C! (19
OH #{k4y (radical) FEE(8) ~ (1E£Z HNO,

TURE

OH+HNQO;—H,0+NO; {3
NO;+hy—NOQO:+0 {4

EEZ NO: FEETOWIRE » E4E CIONO,
s AREEEIF(B) ~ 49 ~ {13 ~ () ~ BN BRE EZ
» TRETEH Cl o

Crtuzen and Arnold (1986) LIE NO,
(NO,+NO;) 7ELTHTEE + K(9) ~ I0RAK
N.O; + EEE®E (215~210°K) #9 PSC M
R EE » RIRAER HNO; » [ CIONO.
#EBIFAER HNOy» A% HNO; #205°K Z{K&
BT KB PSC MEEE » REEEERE (
Heteorogeneous Nucleation) BEik& <« 4
it NO, 82 HNO, B L 8B ALHAD » LI
HETEMRLITHIE » HHREEZ OH Ei4 (

radical) :

OH+HNO:—H:0+NO:; {15
NO;+hy—>NQ.+0 {16
NO:+OH+M—HNQO;+M {9
#:120H—H,0+0 {i8

M+ OH XEABMRME ES » AREER
CH, KIE » btk CH, #7618 4E% HCl By
WHE o (HEAR HCl (& HBr) » FW 2K
ME o el Cl (% Br)
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CH1+OH(+OE) ~—CH;0,+H.O (9
HCl+OH—Cl+H.0 20
HBr+0H~—Br-+H:0" @1

Fibl Crutzen and Arnold FE¥%EHE OH ©y

EEH » & Cl, Br & HCl & HBr H#8
HHIZE -

Kriiger et al. (1987) BILLE CFC gk
RERPRREY (KLER » & PSC) fIAA » B
EWM U VEREREILME (R 7500 cm™
) o TR R A AR R o EMLERRE RN
FRERES (10~254BH) ETRES UV -
MABERE OAE) WIKKREE » RS
» EEKEEFHUV o E10ERR kB IEB%
' CFC Byg e 25km LTI Hez 410048

Tung et-al. (1986) FRBRENEHE
#i§ Cl, Br HEFEY (reservoir) EH »
Hik NO, 2824 » Ll EAHR CIONO;
s FILIE ClO 8 BrO fREM®K OClO o

Cl0+BrO—Br+0Cl10 29

Bl OCIO E4£RBHRISARME » BREZS
By 0 REBEEABE MBI e 2emms
ClO » AH I FIMTRERABEMH T

| BETE 0 RERERS » LAO PSC K
Kl BRI ARER (TN » HRIRM
# Cl & Br BEES-+HMEREK o @EFES
NO.(NO,+NOy) 4ENFEEE + FiEEAHR
Cl, Br BREMREHY o ® Crutzen and
“Arnold. PEREREHHEY HNO, “KES
PSC WREEBHEE » MAREESHPEE « @

Tung et al LIEBEERAE OCIO B » FX

TRERRE » Ikl ClO - @EEX NO, 2R
BEEER  REBSBRREER -
19864 I EHE (8 ~ 9~ 10/) 1 ZERH
NOZE (National Ozone Expedition) HZ
i s 5E#E® McMurdo %5 (78°S, 167°E) B
BRS  KABE - SHPEH » WHE
(NEEREEF NO; S FEEEFDHE 1X
10%cm~?% R » EHAREHAEE » 29 HeR g
o 10 HpELEREESEARTHNZ 3X10
cm™? 5 (Mount et al, 1987) (E11) o

HERRZ R RE R ERER -
- REEFEF OCIO HFFBETDHRIFNE
2x10%cm™? » WEEE A » EI0FHEE 5X
10%em=? SF# L F (Solomon et al., 1987)(
E12) o EH¥E Boulder ~ &k Gimli &
¥HEH » ERWERE OCIO 4EHBHMME 5
~10fELL E o (EEHIETIZF Tung et al. K&
o

HATSEERENERR  NEEREE
AMES A 0 DI 1979~ 19864 ] 2 Fe A AR %
4 » {1 NOZE B3R » 1986 oy BRI

R o AE » 7 SR

OBMRERARES ~FEHES ? PSCH
RSB R R TREREREENE - BE
EENERREEBHELAN MRS  BHE
EEEREMERSH S NEE -

QEFHFRERE » REABRARS W
Bl UV EEA 28 ? HEAARERS TS
% o

3.2 BhERER

Tung et al. (1986), Mahlman and Fels
(1986), Newman and Schoeber! (1986) %
LB E SRR » BEE10~25km HEFX
AREMERREEN (BEE2) -

I et 8050 e ik S i

B ERERD (PSW; Planetary-Scale
Wave) HHEE o

% 1 1979~1985 4Ef5 FSSW A
Table 2: The date of FSSW from 1979

to 1985
% FSSW 34 B
19709 10 5 14 H
1980 1 A 10 H
1981 11 A 5 H
1982 1 5 19 H
1983 10 H 3 @
1984 10 5 3 H
1985 1A 2 A




A& » HEBAKERLY (BFERE) #3
PSW S 182 (McInturff, 1978) o i
DHE AR S BERFEREAESHAE (K
RAEERE) - BFEABREENHEE » #rT
WIRMEWNE R 45° SUmZEERK (dir-
ect cell)E 45° S Pk 2 kiE R (Indirect-
cell) (E13) (Eliassen and Palm, 1961; Ho-
Iton, 1974) « EHENEH r AEEZFEER
mhEREREERE A AN (Polar Night Jet) o
{055 10mb EAREEREZE PSW BfrH
7 (Phase Speed) fHEM » HEELER LE
i# (Critical-level theory, Mastuno (1971
)) o R EEERHA  BEREXEHR (78R
A 30~50°K) + T R R A R
+ 3 I 79 AL T A S DR SRS T 0 SREN IR B S s AR
myBme  (SSW; Stratospheric Sudden
Warming) (Holton, 1975) - SSW WyR& &

FEARREBEGRE » RES TR FEREHE

REXEVZE » HERE—E » BE FSSW (
Final SSW) o&ZFI» SSW Ay LUNRAEE
BEMRRMAREERBERE(Polar Night
Area) f9Bf - (Mclntyre, 1982; Holton
and Matsuno, 1984)

M PSW ERARF: » FFRFHRRESE (
Hartmann and Gareia, 1979; Wu and
Geller, 1987) * H SSW T4 » LERSFE
A MEARE (irreversible mixing proc-
ess) (UBWHWAEH » wave breaking
theory) » HEREEREESEERERE - (
MclIntyre and Palmer, 1983, 1984; Leovy
et al, 1985; Butchart and Reinsberg,
1986) Al EEREFHERARAR » MRE
B ERAEEN (McInturff, 1978; Wang
et al, 1983) = Rood and Schoebel (1983)
LIS FOSW B4R ERMERTMNRE » &

ETE2HREFRLNREEME (Spring maxi--

mum) o

Ll EEtEh s BIREH 38 OFEARSE:
Eguh PSW HAEREHEESR » 2FRL
HAIE (Wu and Geller, 1987) - @ SSW &
B ER PSW Mg » 35 PSW &ig -
SSM &ME ' FSSW (thElER#E—E SSW

 BAEE KEHNSTEREEARERE) b

HE&ZEE (Newman and Schoeberl, 1986
) o @EFFBELTRE (10~25%HimERH)
RIBERR » ERERESEN « ZRERE » BIE
& PSW TiEH » REREARHES (Mahlman
and Fels, 1986) -

] yaft $vigsib

BAAER R EEEFREFEH RS
A L AMERG PSW BESIHSh o £
BEE:

(1)1979 4eLA3k FSSW ZA:#y H HIZFHEHE
(%2) » BUR PSW MiGEEZEERER + Bt
LEER » BEFKEE (Polar Vortex » 2
Z#E 5 TRELFEERERE » MHEERENGES
R Z R B A N) RBRETRI T o Nag-
atani and Miller (1987) ¥ 1979 LI
20°S~90°S[ ¢ A 100mb HEE EP BE (
Eliassen-Palm flux » 2ZE/@ -~ 2 (1986) ) &
& BEARESENGEAERAFEREERAERS
o Bl v 4k Andrew et al, (1983) fhE B
BhATE BB (residual circulation
SH2EE -3 (1987) ) MEUEME » LIRS
BABE IR A » 5 50 R B R TRE o (
TEE PSC B BELESEEM <)

QFGBERERGES  REAREREAREN
HERGE (200 1987) » FE—BEMSE
Pl 0 REATEEERERENEE (Mahl-
man et al, 1986) o {ERFEF EERFIGMIE ?
B3 S TR + HE - Angell (1987
) AiFhE MRS R BURREE RSRIERSE
W PERBEREHEBRERE

B % HREFHBRRCEAEHTH
v BlA BB RN BREESHSHNERY
T o (B FH A IR - R E N
28 S rh iR A IR I 0 TR IR AT A R MR IR A
HHE - ARERSEREBESRRZTHNGTE
R MACTEEE RS EAS R LSBT
#FW (9 ~ 108) REAEMIPES o (Tung
et al. 1986)

BB~ (2R FSSW mEEFITHE
+ HL{E 7S v g L My R B R R A 2 TEMIRR AR 7E
FERIR A o BRIV o Mahl-
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man and Fels (1986) @& BiEslE#MHEE |
FrsEE £ 80°5 » 1ISARE  10HKF» HFE L~
10m-day™ » AT Z30m day™! HEKRE o
(FLAEES 30m-day! 2 2R ELREE
10% 7B % E o) "Mahlman and Fels 3§15
PSCRTFTERE MR EEFHARE - 1 NOZE
TR 198643 o JI B BNE iy LA RFLRE o
3.3 B
(LR AT D ERE AR A A A ERBRALR
FRAMERATTEE » B B a0 S —BHEI
A (Austin et al, 1987) » {ERERMATEE
SMABFERNGEHAEENLE (NOAA,
1987) ¢
1987 FHBEERERARART EHRRE ? IS
HEEENEHE - ZEE]E AAOE (Airborne
Antarctic Ozone Experiment) bl
NOZE-2 A%l @ Hesmirpi2zm DC-S,
ER-2 =208 » T EAITEL LR RN E
(AAOE, 1987) « HFEETH NO., 0; 0CIO,
HNO,, PSC, SR - AL - FERHEY
cHIEREARETH GLEHR) -

4 2HASRETAR

Angell (1987) SR EHAH (1960
~1985) < iEHEFREREI60~19705 BB H
s 1970~19804E Y — T + {(H19804F 1A%k » &
19854 MR A 3 % (W14BE 3)  (BrbaER
THI CFC —4E M 3 % 60ER 2R ERA10
LBHVERB) o HICRME  HBRAZERE

NASA, NOAA SEREM ST & i RE A
B ~ 45 2 EARE ~ POERERT - FIF
» HERVIAN RS ERAHEDEARFLAMAR
W2

HEEBRIRERTEREETELS FALEE
ETHIE?

El5a~b~c~ d~ e~ fHgHHNBR
Ty (25°02'N, 121°31'E), Kagoshima (
31°38'N, 130°36'E) » ¥5+ M (25°01'N,
102°41'E) » ERf (14°38'N, 121°05'E) * &
A (13°44'N, 100°34'E) » Sd3Find (11°20'N,
103°53'E) %45 » ApHtAR B 2 MR H AT
B B 7 HRREFEZETHERE
B (SFEE AT ERAEER) o PEMEES
5 1980~1985 AR ERHFR A HE  FHE &S
19802 £ 5 M £ 19854E 5.5 » ZihiH417DU (&
m51981501982E 2 M EHFERE) ; Kogashma #4
18D U5 E#412DU s BEB#HL 2 DU KR
figyain3 DU s 285424005 s 7
DU o # T E7E1980~19854E B F 80w 411 D
U MiTEHMRENE 285DU » #EE 1980~
19854E R A 3. 8UHIME S o

EREFNSRRSaEDb » BRASSE
BEEEL » AH1980~1985E ) 2 A 48 M R
A AL TR ST BSE R A o (BT A VDR B A
EGFUVERNEER » oLk EEREEE
Al o RRSE AT BRI » BEEHER
EHR A EE o  BnREHEEES TEELENE
TGS o

#= : 1980ZF 19854 » MR AR R NTHIE ok
(DJF-12,1,2A F#5) » (MAM-3,4,5 58 F#) » (JTA-6,7,8 AT#4) 1 (SON-9,10,11 AXHH)

Table 3: Percentage change in seasonal total ozone between 1980 and

1985 (DJF is December-January-February, etc.). (Angell, 1987)

' Season
DJF MAM JJA SON

North polar — 1.0 - 2.0 — 1.7 — 2.8
North temperate - 1.3 - 3.4 — 2.2 - 1.1
Tropics - 3.0 - 2.0 — 2.3 - 34
South temperate — 3.8 - 2.7 - 0.8 — 3.2
South polar — 4,3 - = 1.0 - 1.9 —15.0
World — 2.8 - 2.5 — 2.0 — 3.8
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Altitude (km)

OZONE COMCENTRATION {em~?)

10 10 1o 10
140 T I T T
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100 |
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MESOSPHERE
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20 1. xEBERLEMNEA
_____________________________ Fig. I. Temperature profile and ozone
distribution in the atmosphere.
TRAOPOSPHERE .
o 1 1 1
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Temperature (k)
= 90 T T T T T g
n —— 5_59 440 420 400 380 340 320 300 ZBO 320 (34 —-—-_:
) \ )
k 320
48] 30 300
=] /———-—-—-—
B l—ap 260
g=a 2
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=
=30
&0
“_s0

J
Month
B 2. AR RN EELE
Fig. 2. Long-term average of the total amount of ozone (m-atm cm)
as a function of latitude and season from ground-based data
(1958-1980). The dashed lines show the maximum Os; amount, and
the dashed-dot line shows the maximum O; amount.
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Total ozone (m-atm cm)
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Fig. 3. Time cross section of atmospheric ozone concentration over
Boulder, Colo, 40°N
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}l | B 4. #iE Halley Bay 1957—1986 £ 10

l" 4 Fig. 4. Mean values of the total O, meas-

ured over Antarica for the month

- of  October for the years 1957

" through 1986, at Halley Bay(76°S)

- Oclober x - are shown as horizontal lines

x (mean values) through vertical
180 ! ! P ! L bars (+1 standard deviation).
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200 +—
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B 5 1979~19854 TOMS FRER10H P i 4 5L 5 5 47
El4 270 DU A5 1979 SR A AEEE » BLETERFER
{Stolarski et al., 1986) - :
Fig. 5. Six-year sequence of October monthly means of total ozone. South polar
projections, with the pole indicated by a cross and 30°S latitude by a dashed
circle. The Greenwich meridian is towards the top of each panel. Contours
are every 30 DU. The shaded regions indicate monthly mean total ozone
amounts of <240 DU and>390 DU.
450 T T T T Y Y T T

400

350

300

Total ozone (DU)

260

200

160 i 1 Y 3 - 1 L L :
90 80 70 - 60 S0 40 30 20 10 o

South latitude.

B 6. TOMS 1979~1985F10 A} » AT HMRAFELE o (Angell, 1986)
Fig. 6. The zonal mean, monthly mean total ozone for seven Octobers.
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B 7. i Syowa WRR~EEHE L
" 1981—1984 REF EIFH1971—1980
HEEMNESHEERE (Iwasaka
and Kondoh, 1987)
Fig. 7. Distribution of ozone depletion
" ratio (%) from the period of
1971-1980 to that of 1981-1984.
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B 8. RAE7.+{E5RERMES o (Iwasaka and Kondoh, 1987)
Fig. 8. Difference of temperatures between averaged measurements
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Antarctic Ozone Hole—Fact and Cause

C. M. Liu

ABSTRACT

The phenomena of Antarctic ozone hole is detailedly presented in
the beginning of this paper. Followings are to discuss the possible causes
of the ozone hole, even though none of them are well proved to be
correct,

Does human pollution cause the ozone hole? Or just the climatic
change of the Atmospheric circulation?

In the end the trend of ozone decreasing in East Asia between 1980
and 1985 is presented, in.along with the discussion of the world trend.
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B 12 FROBHENERAETEESEEZOREERE 4 XK TEAbion-CEIKEEE 4 K Abion-C
CHHBEHEAEFE Abion-C DHEREEER Abion-C

Fig. 12 Scanning electron micrographs of leaf surface of corn seedlings &) 4-davs
wind treatment, without Abion-C{x4000) B) 4-days wind treatment, sprayed
with Abion-C{x2500) © control, without Abion-C(x3500) (D control, sprayed

with Abion-C (x3000)
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Abion-C O¥RBEETE Abion-C DHRBREEE Abion-C

Fig. 13 Scanning electron micrographs of leaf surface of corn seedlings @& 8-days
wind treatment, withont Abion-C(x5000) (8) 8-days wind treatment, spraved
with Abion-C (x4500) (© control, without Abion-C (3000) & control, sprayed
with Abion-C (x3200).
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Abion-C COHBEFETE Abion-C OMBREER Abion-C

‘Fig, 14 Scanning electron micrographs of leaf surface of corn seedlings (4 12-days
windt reatment, without Abion-C(x3500) ®)12-days wind treatment, sprayed
with Abion-C(x3000) © control, without Abion-C(x4000} (O control, sprayed
with Abion-C (x4000).
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The Study of the Mechanisms and the Protection
Method of Wind Damaged Corp (Zea may)

Chea-Yuan Young Huyi-Yu Yang

ABSTRACT

The corn seedlings at 4th leaf stage when exposed in wind tunnel
under 3 m/s wind speed for 4 to 12 days, the vegetative growth was
7inhibited, leaf width, leaf thickness, top dry weight and root lengtl, root
dry weight were decreased, chlorophyll {Acs), relative water content
(R. W. C.) were reduced, but transpiration rate (T. R.) and photosynt-
hesis (P. H){O: release) were increased. The plants spraved with Abion-
C were larger in leaf width, leaf thickness after wind treatment, and
the other growth characters had little variance with control, while
chlorophyll (As), RW.C,, T.R, and P.H. also higher than those without
sprayved Abion-C. -

In the control treatment, plants sprayed with Abion-C had longer
root length and higher root dry weight, but leaf thickness and top dry
weight were decreased, the RW.C., T.R. had little variance with non-
sprayéd plants, whereas the chlorophyli(Ass) and P.H. were still higher
than those of non-sprayed plants.
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-xc Fig. 1. (Top) The co-spectrum of the

850- and 150-mb zonal wind (u)

(dashed, and left ordinate values)

together with the co-spectrum

of the station (sfc) pressure and

:f the 850-mb zonal wind (solid, and

right ordinate values) for Can-

ton Island, June 1957 through

March 1967. The ordinate is co-

spectral density normalized to

unit bandwidth (m? sec™? day).

A e (Bottom) The coherence-squared
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Fig. 2. Mean phase angles, coherence-squares, and background coherence-squares
for approximately the 36-50 day period range of cross spectra between all
stations and Canton. The plotting model is given in lower right-hand corner.
- Positive phase angles at a station means the Canton series leads that of
the station. Stations indicated by a star have coherence-squares above the
background at the 93% level. (from Madden and Julian, 1972).
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Description of global-scale circulation Parker, D. E., 1973: Equatorial kelvin
cells in the tropies with a 40-50 day waves at 100 millibars. Quart. J. Rey.
period. J. Afmos. Sci., 29, 1109-1123. Meteor. Sci, 99, 116-129.

Review of the Observed Tropical
30-50 Day Oscillation

Beng-Chung Lee

ABSTRACT

This review emphasizes the observed 30-50 day oscillation  in the
tropics. Madden and Julian (1972) first proposed the hypothesis on this
phenomenon having a global scale with a zonal wavenumber 1. This
strucure is, now well defined based on the results of GWE (Global
Weather Experiment) data but the nature of this oscillation is still
poorly known.
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A Composite Analysis for Heavy Rainfall Systems

during Mei-Yu Season in Northern Taiwan

Chung-Cheng Huang

ABSTRACT

A composite analysis was based on weather systems which occured
as much as 28 cases of heavy rain during Mei-Yu season (May, June).
from 1965 to 1984 in Northern Taiwan. Accordingly, the causes of heavy
rain were analysed and differentiated onto six types as follows: (1)
Steep front (F). (2) Steep front with LLJ (JF). (3) Front over Northern
Taiwan with LL] (JN). (4)LLJ (D). (5) Meso-Low (L). (6) Meso-High(H).

After analized the characteristics and the meteorological factors of
above types of heavy rain, the major conclusions had been drawn as
fellows; 20 out of 28 cases contributed to influence by LLJ, for the rest
of 8 cases, there are 7 cases ‘belonged to the type fo Steep front, these
two meteorological factors made greatest contribution to the causes of
heary rainfall in Northern Taiwan.
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