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Fig. 1 10-day mean sea surface temperature chart during the
period from 21 to 31 August 1987,
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Fig. 2 The 6 hours variation trend of the maximum wind speed and lowest pressure near
typhoon center and the moving speed of typhoon DINAH.
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Fig. 3 The best track for typhoon DINAH.
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Fig. 4a The imagery of typhoon Dinah in the Philippine Sea
near its maximum intensity (260054UTC Aungust
DMSP visual imagery).
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Fig. 4b The imagery of typhoon Dinah in dissipating stage
during passing over the sea east of Taiwan.
(290605UTC August NOAA visual imagery).
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Table 1, The best track positions of typhoon DINAH

Bk o M B %‘. § j% % g g B X B E)|BEPE(EM)
|
H | ute | | m| M8 | DEG | krs | | B | s | sokts
22 00 11.6 | 145.7 270 13 40 50 45
06 11,6 | 144.1 | 998 270 15 45 55 65
12 11.2 { 142.9 | 990 270 1. 45 55 | . 95
18 .| 11.3 | 141.1 | 990 270 15 50 65 115
23 00 1.4 | 140.1 | 990-| 275 14 50 65 115
06 1.6 | 139.3 | 990 280 11 55 70 | 130 30
12 11.8 | 139.3 | 985 290 8 55 70 130 30
18 11.9 | 138.1 | 980 280 8 60 75 150 40
24 00 12.2 | 1372 | 975 290 10 60 75 150 40
06 13,4 | 135.8 | 980 300 13 65 80 170 50
12 13.9 | 134.7 | 970 300 13 70 85 180 55
18 14.6 | 133.6 | 960 300 13 75 90 245 90
25 00 15.2 | 132,8 | 960 305 11 %0 110 280 110
06 16.0 | 131.7 | 950 305 12 100 125 295 125
12 16.8 | 131.2 | 940 325 10 110 135 305 135
18 17.2 | 130.6 | 930 320 7 125 150 320 150
26 00 18.0 | 130.3 | 920 330 5 130 160 395 185
06 18.6 | 130.1 [ 920 335 6 120 145 315 145
12 19.0 | 120.8 | 915 330 6 125 150 | 320 150
18 19.5 | 129.6 | 915 | 330 6 120 145 315 145
27 00 19.9 [ 1201 | 915 330 5 120 145 315 145
06 20,1 | 128.7 | 915 325 4 115 140 310 140
12 20.3 | 128.4 | 915 310 4 115 140 310 140
18 20.6 | 128.0 | 930 315 4 110 135 305 135
28 00 21,0 | 127.4 [ 930 | a0 5 110 135 305 135
06 21,2 | 127.3 | 930 | 310 5 105 130 | 300 130
12 21,5 | 127.0 | 935 320 4 100 125 | 295 | 125
18 22,1 | 126.6 | 935 335 7 95 115 290 120
29 00 23.1 | 126.6 | M0 000 7 95 115 290 120
06 24.0 | 126.2 | 940 350 10 95 115 | 290 120
12 24.8 | 126.2 | 940 355 10 90 110 280 110
18 26.4 | 126.2 | 945 | 000 13 85 105 270 105
30 00 28.0 | 126.2 | 935 000 16 85 105 270 105
06 29.8 | 126.6 | 935 10 18 85 270 105
12 31.8 | 127.3 | 940 20 | 21 75 90 190 65
18 34.2 | 12901 | 940 30 27 70 85 150 55
31 00 7.1 | 1315 | 960 40 33 75 200 75
06 39.7 { 133.7 | 960 40 34 55 70 215 50

4 —




£ BEMREZHBEMHBR( 76 408 A)

Table 2. Warning procedures issued by €WB for typhoon DINAH

R FF | BRI LST | 2= 4 H i

gt} - fi ES
Wl ®| B 5] LB +

Wh|s5 | 1]27|15] 15| EHER - B4 Kk p o 7 R B

¥h| 5| 2] 27| 21|10 ESMWMHE ~ B8k
WE|5|3[27| 4|30 HEEHem By
Pedg (5 | 4| 28| 9|25 HERWGE ~ JLERMeE ~ EL¥nk | AEHE ~ JLIFHE
Pe¥g | 5 | 5| 28| 15| 40 | BERHRE ~ L EBISE ~ B0k | GEHE - LimE
Peig | 5 | 6| 28| 21| 15 | BER¥GE ~ JLSISHE ~ B bk | SEHE L BBE
PE¥G | 5 | 7|29 4 | O | HEIGME ~ JLIMIFE ~ Btk | AEELT - B E
BE¥E (5 | 8| 29| 9| 5 | HEBEE ~ LI ~ Bhisek | AEER - JLIBHmE | FERE
Pedg | 5 | 9 (29| 15| 50 | MU ~ dLIMAGMH ~ BKE | ABHT - LBmE
Bedg | 5 [ 10| 29| 21| 55 | SRERNGH ~ JLERMGHE ~ Bl g | HEHEE - LiHmE
PEdg | 5 | 11| 30| 3 | 55 | WETIGE ~ JLiiE ~ BiEH | AEEKE - LifmE
PE¥g [ 5 |12 30| 8 | 30 | ERWGE ~ JLEPUeE ~ BHISHE | AEED S LTwE | B sH

ey ] BT
PN

; )/;:

. Ny RO
Al
SN /

I~

=TS 0112 -(8N12) 3060w 12"]
TR~
3 P
VT e
5°C.

BlxE RBE7648 A22H12U0TC 700 ZEE &= Bl RB76E8H24 H12UTC700 ZER &z

[ o & o
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Fig. 7 Surface synoptic chart at 26/1200UTC, August, 1987
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F= FEFTDREMTHERE 24 /SRR ERETRR( T6F08 5 B AR)
Table 3. 24 hours forecast error for every objective forecast methods

5| # | 1. ARAKAWA 2. ARAKAWA1 3. HURRAN 4. CLIPER 5. CWB- 8l 6.P-C 7. EBM

H |UTC|dufe | B | B2 | i | FL | RE | e | 1 | 32 | o | B 3E (i (HR (RE | s | B8 | B ke | ae | B2

26 00 |17.8|229.7] 67 | 17.6|129.8| 684 | 17.4(130.0| 731| 17.6(128.6| 1834 |17.7 [129.6| 804 [17.5 |129.1}1372 [16.4 |128.1]2904
06 |19.1(129.1| 118 | 18.5|128.9( 1256 | 19.0(128.0} 2231 | 18.6(128.7| 146 |19.3 {128.1|2219 |18.4 [128.4|1787
12 | 19.81128.6] 152 1 19.3|128.4] 1492 19.3]128.5| 1391 22.0|123.1| 7652 |19.7 [128.2[1831 |19.3 |128.0]| 1899 | 17.7 |129.6(|1445
18 | 20.9(128.4] 198 | 20.0|128.1| 165| 20.0]|127.0| 275] 20.2|127.6| 221 |20.3 |127.4| 244 (19.9 [127.4]| 232

27 | 00 |21.0]|128.7| 128 | 20.4|128.5| 83| 20.1|129.0] 24| 20.1]|128.41 75|20.3 {129.1| 44 |20.2 |127.8| 138 | 19.9 |127.3] 186
06 |21.6(129.1] 170 | 21.0|129,01 1037 | 21.4|129.6] 1704 21.2128.9( 1227 | 21.3 |129.7|1674 | 20.9 }128.3| 972
12 | 21.7]128.9] 162 | 21.4|128.7| 1249} 20.9]128.4| 66{ 21.51128.4] 132|21.0 {128.9| 926 |21.3 [128.4] 110 |19.5 [128.4] 88
18 | 22.4{129.6] 257 | 21.4|129.0} 1352} 21.3(129.2{ 1454 | 21.6|128.4] 1174 | 21.6 {128,8|1373 | 21.6 |127.8|1119

28 | o0 |22.6|129.0} 240 | 21.7|128.2{ 112{ 21.7|127,5] 78| 22.0|128.0| 126{21.7 (127.9| 92 |22,0|127.4| 112
06 |22.31127.6| 125 | 21.9{127.2] 78| 21.3(126.2| 113|22.1(127.2 99|21.1 |126.5| 83 §21.7 [126.4] 107
12 |22.0t127.31 63| 21.7{126.8] 30| 21.4|127.0] 11| 22.3(126.9] 89 |21.2 |126.9| 34 |21.7 [126.2] 85 |21.3 [126.2] 85
18 |22.7|127.3| 97 | 21.7(127.0| 0| 22.2|127.3| 72| 22.4}126.4] 39 |21.9|127.3| 75 [22.4 |126.7| 35

29 | 00 |23.2|126.71 15 | 22.1(126.01 126| 22.5|125.1| 166 22.41125.6| 127 [22.3 |125.5| 142 |22.7 {125.7| 101 [20.9 |125,7] 259
06 |23.3[125.8] 87 |22.2(125.3| 218]22.9(125.3| 151| 22.8|125.6] 145|22.6 |125.3] 170 |22.8 |124.9| 186
12 {23.3|125.7| 194 | 22.5|125.0] 280 22.1(126.0f 298| 23.0]125.5| 210 |22.5 |126.3] 253 {23.2 [125.7| 183 | 21.6 j126.5] 353
18 | 25.1(126.0] 144 | 23.4|124.7| 362 24.6{124.8| 242| 23.9|124.8| 308 |24.2 [125.4| 255 {24.4 |125.5| 231

30 00 |26.9|126.5| 124 | 25.5|125.5| 283] 26.8}126.6] 138 25.9(125.0 259 |27.1 [126.5| 103 | 26.7 |126.1] 143 {26.3 |126.2| 187
06 |27.9|125.1 26.9|125.1 27.0(124.7 27.3]124.9 27.6 |125.2 27.9 |126.0
12 | 29.1|124.7 28.61124.9 28.6[125.8 28.6|125.4 29.1 |126.1 28.7 [126.1 28.1 |124.3

s B 2341/17 2504/17 2384/17 3164/17 2386/17 2378/17 1594/8

A = 138 147 140 186 140 140 199




M BRSEM/ERBCBRERRE(T6FBE Bl KE)
Table 4. 24 hours forecast error for 5 institudes
H 1 |BEST TRAK| 1.CWB 2. JTWC 3. RJTD 4, BAB] 5. RPMM
B |UTC| dest| i | dbie | i | 2 | Jbad | B | GRZ| dbad | AR | Bz | JtE ) RAE | £ ek | | s
26 | 00 |18.0|130.3]}17.7 |127.9 253 17.8[129.3{ 107|17.5|128.5| 196 | 17.6(129.0) 143 | 17.0129.2| 159
o6 |{18.6]130.1|18.4|127.9( 231|19.3 |128.3| 202|19.0|128.0| 223 }19,0|128,5] 172 _
12 | 19.0]120.8]19.6 |128.1] 188 | 19.8 [120.0] 121|19.5|128.0| 195 | 20.2|128.6| 181 | 20.2)128.8| 168
18 |19.5129.6t 20.3{127.3] 254 19.3 |128.7| 96| 20.0}128.0| 174 |20.8|128.2| 203 | 20.0|127.7] 204
27 | 00 |19.9}129.1}20.2|128.1} 108|19.5(129.3] 49| 20.0[128.5| 63 20.6|127.3| 201
06 [20.1|128.7|21.2(128,8) 1214 20.7 (128.9| 69.1| 21.61129.5] 1288 | 21.2128.8] 121
12 | 20.31128.4|21.7 [128.7} 1571 | 21.2 |128.7| 1037 | 22,0 |128.0| 1873 20,21128.7] 32.9
18 | 20.6|128.0|21.8|128.5| 1416 | 21.8 |128.6| 1456
28 | oo |21.0(127.4|22.1|127.9] 131 22.0|128.5| 157 | 22.5|128.0; 176
06 |21.2|127.3|22.31127.2] 121|21.7 |128.1| 98] 22.5{127.5| 144 {22.0 |127.6| 93 {22.0|i27.0| 93
12 | 21.5|127.0|22.1 |126.6] 78| 22.0(127.3] 63| 22.0(127.0| 55| 2.0|126.8} 59
18 l22.1]126.6) 22.4{126.5] 35| 22.4|127.1| 61| 22.0|127.0| 42| 2.3|126.7| 24 [21.91i26.8| 30
20 | 00 |23.1}126.6|22.5[125.4] 138| 23.1|126.6 0| 22.5(127.0f 77| 2.4|125.6] 127 j22.1|126.8] 30
06 |24.01126.2) 22.7|125.3| 169]23.7 j126.1] 34| 23.0[126.0| 112 | 2.6 |125.7| 162 |22.1[126.5| 111
12 | 24.8|126.2122.9]125.3] 228| 22.9{126.0}f 210| 23.0(126.0| 199 | 3.6 [125.8; 138 |22.3|126.6| 197
18 126.4{126.2|23.9(124.8] 308| 26.2|127.5] 130|25.5|126.5| 121 | 5.6{125.0| 148 |22.3}125.5| 284
30 | oo |28.0|126.2]26.0{125.1] 245§ 26.4 |127.7| 220 26.5|125.5| 179 6.8 |127.2]| 164 |24.4 1124.8] 260
06 27.4 11247 28.3(127.9 29.0(126.0 7.6 |126.8 25.9 [126.2| 231
12 28.8{125.2 29.0{127.8 30.5]126.5 9.0 {127.8 27.31126.3
18 30.7 [126.1 31.5|129.7 33.0[128.5 30.3[128.3 28.7 {125.0
4 ¥ 2907/17 1876/17 2272/16 1735/13 1971/12
#= 171 110 142 133 164
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Table 5. The weather elements from CWB’s stations during DINAH passage

— BEFE(mb){@® M & X B #E(m/s)|RK K E(n/s) |BAm/) L & x 23 _7J< g(mm) |BE K # H(mm)
e I L R R L A EE e - EE R A L G LR
# B8l v9sd| 30.04.050 W | 22.5] 30.04.18{996,6| 29,2| 73| W | 14.0( 30,04.09{ 30,01,50-30,08,25] - - - - - -
% &) 907.7] 30.03,55| N | 20.7| 30.00,58( 909.8| 22.3| 100 | NNW| 11,9 | 30,00.28| 29.23.08-30.02.40 | 26.5 | 29.09.00-29.10.00 | 13.5 | 09.40.00-29.09.50 | 30.9 | 29.03.45-29.10.17
o F #{1000.3] 30,0430 W | 17,0/ 30.02.2701000.8| 23,1| 98| NW| 7.3] 29,18.00 - 6.4 | 29.09,40-29.10,05 | 35.0 | 29.09.42-20,09,52 | 70,0 | 29.07,50-29.10,05
Z k| 997.1| 30.04.10] W [ 15.3] 30,01.48{ 999,0| 28,9] 79 | NNW| 7.37 29.14.10 - - - - - - -
¥ 7| 998.5| 30.04.00) SW| 11.8] 30,08 480001 32,6} 56| W | 5.2( 29,2400 - - - - - - -
Z 10001} 30,03.33) S ] 8.6 28.12.050006,1} 32.4] 57 | SW| 4.1} 29,14,50 - 12,9 | 30,07.58-30.08.58 | 6.6 | 30.08.48-30,08,58 | 34.5 | 30.07.47-30.21,03
B EE(1000.1] 29.15,03|WSW] 11.2| 29.13,40]1000,8] 32,4 69 [WSW| 8.3| 29.13.48 - 2.6 130.07.20-30.08.20 | 1,0|30.,07.49-30,07.59 | 3.5 30.06.30-30.08.00
A B |82 30.04.15t W | 5.0| 28.16.45| 893.5| 24 5 84 | ESE| 3.8} 30.04.00 - 0.1]29.02.50-29.03.10{ 0,14 29,02,50-29.03,00 | 0,1 29,02,50-29,03.10
% #E[1000.2k 30.04.15) W [ 10.0| 30,07 40001.6| 28,2 89| W | 6.5{ 30.08.20 - - - - - - - _
¥ #%(1000.3] 30.03.32| ESE] 14.0| 30.08.35[1003.0( 25.2| 94 | ESE| 7.9| 30.08.39 - 32,0 | 30,07.45-30,08.45 | 9.0 30,07,50-30,08.00 | 56.1 | 30.05.46-30.09.00
BT B2 L] 758.3| 30.04.00) W | 6.2|29.01,23|761.2j 11,5 85| W | 3.2| 29.01.30 - - - - - - -
£ 4 é‘{fﬁ 20.17.00f - - - .- 1 - - | Nw| 11.7{ 30.04.30| 29.20.40-30,05.00 | T |30,07.40-30.07.50 T |[30,07.4¢-30.07.50 y T | 30,07 40-30.07.50
Z  F|1000.7] 30.04,35] W | 14.3| 30,04.3501001.3] 27.0[ 90| W | 7.2[ 30.06.50 - 12,6 | 30.05.00-30,06.00 | 7.0 | 30.05.20-30.05.30 | 16,7 29,03,25-30,08.45
& HE|1000.3| 30.04.48] W [ 20.1] 30,08.1501002,7) 27.9| 9| W |[12.9} 30.08,20 - 20.4 | 30.00.17-230.01.17 | 8.9 30.09.26-30.09.36 | 35.1] 29,02,30~ &
o B 1000.1] 30.04.45| W {17.5| 20.15.32[1000.8| 30.8] 74| W |13.0{ 29.15,20| 29,12.00-30.08.00 | - - - - - -
2 FF| 0995l 25.17.43| NW| 16.4) 29,17.45| 9996} 29.4| 78 | NW| 7.7( 29,16.40 - 17.6 | 30.03.49-30.04,49 | 8.6 30,03.49-30,03,59 | 20,1| 30.01.02-30.06,00
W #a| 995.8] 29.17.40]WSW] 39.2| 30.02.07| 997.1] 25.9| 95 [WSW] 20.5| 30,01.07] 29.08,30- HRiEf - - - - - -
J F] 995.6] 28.17.27| SSE| 12.9] 30.05.01[ 996.1] 31.2] 56 { SSE| 5.5| 30.05.00 - 1.5 {30,07,00-30.08,00 | ©.5|30.07.10-30,07.20 | 1,5| 30,06,50-30,08.00
X 9952 20.17.23) NE| 7.4| 29.19.28/ 996.4| 31,5] 65| E | 3.7| 28,10.50 - - - - - |- -
B #| 995.2) 29.16,05) NE | 5.0] 28,12, 0310050| 31.8| 69| NE | 6.8 28,12.30 ~ - - - - - -
& | ovz3 20.14.18] S ] 14.0] 29,14,200 9923| 32.5] 571 S | 7.9j 29.14.20 - T |29.19.35-20.19.40| T |29,19,35-28,19,40 | T | 29.19.35-29.19 40
& | 995.4| 30.04.00] NW| 19.2] 20.12. 46 997.3] 34.5| 49 |WNW| 9.2{ 29.14 40| 29.07,15-30,02,30 { = - - - - -
BF M| 9e5.2) 20.15.05) W | 21.2] 29.16,22} 995,7| 33.0| 55] W | 7.6f 29.13.02 - - - - - - -
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REPORT ON TYPHOON DINAH OF 1987

Shi-Min Lin
R&D Center

CWB

ABSTRACT

Dinah, the 1lth typhoon in the western north Pacific, was the fifth one to attack Taiwan in 1987, It initiated over

the southeast sea of Guam and was upgraded to a supper typhoon at 250600Z August with a maximum wind speed

125 knots and maximum gust wind speed 160 knots near the center.

Dinah passed east of Taiwan and continued to move to the North. During its movement into the East China sea,

the southwest airflow was introduced and-the local heavy rainfall was induced in southern Taiwan. Because Dinah didn’t

hit Taiwan directly, there was no any damage reported.

Six objective typhoon track forecasting methods were used as the basis of track forecasts. During the period when

forware speed and direction of movement were changing, the accuracy of track forecasts were not good for each method.

Compares the mean errors, we find that the ARAKAWA method was the best one in this case.

Key word: Objective Typhoon Track Forecasting Method.
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Fig. I: The IR images on 0000 UTC from 17 o 27, OCT. (987
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Table 1: Summary of meterological data of Typhoon LYNN (—: missing data)
¥ Ml o i B{PLEEB|EFLBAXEE|EB XD Lk A
( #7585 ) ( JTWC) ( RITD) (M/S) hom /B d BRAE
AlB|%|#& E|® E|{(MB) |(F #miE H i3 KM/ HR KM
10| 16| 14 13.0 155.3 1002 18 23 — - 100
20 13.2 153.9 998 18 23 280 26 100
17 02 13.3 153.2 998 20 25 285 12 100
08 13.3 152.3 994 23 28 260 16 125
14 13.3 151.3 990 23 28 265 18 125
20 13.2 150.1 990 25 33 270 22 125
181 02 13.3 148.9 990 28 35 270 22 125
08 13.6 147.6 975 30 38 275 24 200
14 14,0 146.6 970 33 40 280 20 200
20 14.6 145.7 970 35 43 320 20 200
19| 02 15,1 145.0 970 35 43 310 16 200
08 15.7 144.3 965 43 53 310 18 250
14 16.2 143.5 960 45 56 305 18 350
20 16,2 142.7 950 48 58 300 16 400
20| 02 16.9 141.8 935 58 70 300 18 450
08 17.3 141.1 920 70 85 300 14 400
14 17.6 140.2 920 70 85 300 18 400
20 17.8 139.2 915 70 85 290 18 400.
21 02 18.0 138.0 910 68 83 280 22 400
08 18.0 136.7 920 65 80 280 24 400
14 18.0 135.3 925 63 75 275 26 400
20 18.0 134.0 925 60 73 270 24 400
221 02 18.0 132.5 935 58 70 275 28 400
08 18,0 130.9 935 53 65 260 30 - 400
14 18.0 129.3 935 53 65 265 30 400
20 18.1 127.8 935 51 60 285 25 400
23| 02 18.1 126.3 935 48 60 275 28 400
08 18.3 124.9 940 48 60 280 20 400
14 18.5 123.6 940 48 60 285 28 400
20| 18.8 122.5 945 48 60 290 20 400
24| 02 19.1 121.6 945 48 60 275 17 400
08 19.4 120.9 950 43 55 305 8 400
14 19.7 120.3 955 40 50 290 i2 400
20 20.0 119.9 955 38 48 300 11 400
25702 20.3 119.6 960 38 48 300 10 400
08 20.6 119.3 965 35 45 315 4 350
14 20.9 119.1 970 35 45 360 8 250
20 21.1 119.0 970 33 41 30 8 250
26| 02 21.3 118.9 975 33 41 0 0 200
08 21.5 118.7 980 30 37 240 4 200
14 21,7 1i8.2 985 23 30 320 3 200
20 21.6 117.8 990 20 28 315 ~ 3 180
27|02 21.5 117.6 996 18 25 0 0 120
08 21.3 117.3 1004 15 25 315 3 -
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Fig 3: The 6-hour variations of maximum sustained wind speed (PGTW), gust wind {PGTW), centeral pressure (RITD),

30kes wind radius (PGTW), T-NO. value for typhoon LYNN, from 10160000 UTC to 10270000 UTC.
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Table 2: Warning issued by CW.B. for typhoon LYNN
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Table 3: Typhoon centers determined by different units and their errors for LYNN. (C:missing data)
Hofr PGTW RJTD C.W. B, C.W.B. BEST TRACK
B (OFFICIAL) { (SATELITE) (JTWC)
JE| 5] i=3 LAT, | LONG.} LAT. [LONG. | LAT. | LONG.| LAT. |LONG, | LAT. |LONG.
10 16 14 13.0 154.7 13.5 155.5 13.3 1556.3 13.0 155.3
20 13.3 153.5 13.6 154.5 13.6 154.5 13.2 153.9
17 02 13.4 153.4 13.5 153.5 13.6 153.1 13.3 153.2
08 13.1 152.1 13.4 152.0 13.6 152.1 13.3 152.3
14 13.2 151.4 13.5 151.0 13.6 151.0 13.3 151.3
20 13.2 150.5 13.5 149.5 14.1 149.8 13.2 150.1
18 02 13.2 149.0 13.5 148.3 14.1 148.8 13.3 148.9
08 13.4 147.6 13.8 147 .4 4.2 147.4 13.6 147.6
14 13.7 146.6 14,2 146.6 14.0 146.6 14.0 146.6
20 14.7 145.9 X X 14.0 145.9 | 14.6 145.7
19 02 15.1 145.2 15.1 145.3 15.2 145.0 15.1 145.0
08 15.5 144.5 15.7 144.6 15.7 144.5 15.7 144.3
14 16.1 143.6 16.2 143.5 16.0 143.5 16,2 143.5
20 16.5 142.7 16,5 142,7 16.6 142.8 16.2 142.7
20 02 17.0 141.9 16.9 142.1 16.9 142.1 16.9 141.8
08 17.5 141.0 17.4 141.2 17.3 141.0 17.3 141.1
14 17.9 140.1 17.7 140.0 17.7 140.0 17.6 140.2
20 17.8 139.4 17.9 139.0 i7.6 139.4 17.8 139.2
21 02 18.0 138.3 18.0 138.0 17.9 138.3 18.0 138.0
08 18.2 137.2 18,0 137.2 i18.5 137 .4 18.0 136.7
14 18.3 135.6 18.2 135.8 18.5 135.8 18.0 135.3
20 18.0 134.2 18.5 134.0 i8.4 134.0 18,0 134.0
22 02 18.4 132.7 18.7 132.6 18.5 132.8 18.0 132.5
08 i8.1 130.8 18.2 130.7 18.0 130.8 18.0 130.9
14 18.0 129.2 18.1 129.3 17.5 129.4 17.5 129.3 18.0 129.3
20 18.0 127.8 | 18.1 127.9 17.8 128.0 18.0 128.0 18.1 127.8
23 02 18.0 126.1 18.1 126.4 17.9 126.3 18.0 126.5 18.1 126.3
08 18.2 124.7 18.3 1249 8.1 125.2 18.3 125.2 i8.3 124,9
14 18.6 123.6 i8.7 123.7 18.5 123.6 18.8 123.5 18.5 123.6
20 18.8 122.3 18.8 122,3 | 18.¢9 122.5 18.9 1224 18.8 122.5
24 02 19.1 121.3 X X 19.0 121.4 19.0 121.4 19,1 121.6
08 19.3 120.7 19.3 121.0 19.3 121.0 19.3 121.0 19.4 120.9
14 19.5 120.1 19.6 120.8 19.5 120.3 19.5 120.3 19.7 120.3
20 20.0 119.9 19.9 120.0 19.8 119.7 19.7 119.7 20.0 119.9
25 02 20,5 119.1 20,1 119.7 20.1 119.2 20.1 119.2 20.3 119.6
08 20.5 118.8 20,3 119.4 2.3 119,0 20.4 119.3 20.6 119.3
14 20.6 118. 8 20.6 119.3 20.8 119.0 20.8 119.2 20,9 119.1
20 21.2 119,2 21.0 119.0 21.2 119.3 21.2 119.3 21,1 1190
26 02 2l.4 119.1 21.2 118.9 21.2 119.3 21.4 119.2 21.3 118.9
08 21.6 118.5 21.3 118.8 | 21.1 119.1 21.1 118.9 21.5 118.7
14 21,6 117.8 21.3 118.8 21.2 119.0 21.2 119.0 21.7 118.2
20 21.6 119.0 21.3 118.8 21.3 118.9 21.2 118.8 21.6 117.8
27 02 21.7 118.9 21.2 118.8 21.3 118.9 21.3 118.8 21.5 117 .6
08 21.3 117.5 21.0 118.0 21.4 118.8 21.4 118.8 21.3 117.3
4] ES w44 4 42 42 20 20 44 44 44 44
f{iiﬁ AX, AY 0.12 0.25 0.18 0.26 } 0.20 0.39 0.26 0.27
i
CED /A%y ATy 0.27 0.32 0.44 0.37
THREKM 30 36 49 41
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Table4: 24 hours forecasting error verification for different objective methods.

% # | BEST TRACK HURRAN PC CLIPER
&M (JTWC)
A H ol mlR O Fla BEIR OE|lff EIR Bl BEIRE
20 14 17.6 | 140.2 | 18.3 | 139.8 | 18.4 | 140.6 | 18.0 | 140.8
20 17.8 | 139.2 | 185 | 136.3 | 18.8 | 139.7 | 18.2 | 140.0
21 02 18.0 | 138.0 ] 19.0 | 138.6 | 19.3 | 139.2 | 18.9 | 139.3
08 18.0 | 1367 | 18.7 | 137.5 | 19.4 | 138.2 | 18.5 | 138.1
14 18.0 | 135.3 1 19.3 | 136.0 | 19.6 | 137.1 | 19.3 | 136.8
20 18.0 | 134.0 | 18.4 | 136.6 | 19.6 | 136.8 | 18,6 | 137.4
22 | 02 i8.0 | 132.5 | 18.6 | 133.8 | 19.3 | 135.6 | 18.4 | 134.6
08 18.0 | 1309 | 20.4 | 133.7 | 20.2 | 134.4 | 20.2 | 134.5
14 18.0 { 129.3 1 18.7 | 130.2 | 19.7 | 132.1 | 18.6 | 130.1
20 18.1 | 127.8 | 18.7 | 128.6 | 18.9 | 129.6 | 18.6 | 128.7
29 1 02 | 181 | 126.3 | 18.7 | 127.7 | 18.9 | 128.4 | 18.6 | 127.7
08 18.3 | 124.9 | 18.0 | 124.2 | 18.4 | 125.9 | 17.9 | 123.7
14 18.5 | 123.6 | 15.8 | 124.5 | 16.9 | 124.4 | 15.3 | 124.4
20 18.8 | 1225 | 19.1 {122.8 | 18.1 | 123.8 | 19.1 | 123.0
24 | 02 1 19.1 | 1216 18.6 | 120.3 | 18.9 | 121.7 | 18.5 | 120.6
08 19.4 | 120.9 | 19.1 | 120.7 | 19.1 | 120.9 | 18,9 | 121.1
14 19.7 L1203 | 19.9 | 118.0 | 19.8 | 119.5 | 19.9 | 118.1
: 20 200 | 119.9 | 20.4 | 118.3 | 20.3 | 1185 | 20.3 | 118.6
25 02 | 20.3 | 119.6 { 19.7 | 117.3 | 20.3 | 118.1 | 19.5 | 117.9
08 20.6 { 119.3 | 20.5 | 119.4 | 20.7 | 118.7 | 20.5 | 119.6
14 1 20,9 {119.1 ] 20.4 | 117.6 | 21.0 | 118.8 | 20.5 | 117.9
20 21.1 | 119.0 | 210 | 117.1 | 20.7 | 117.5 | 21.1 | 117.7
o6 | o2 V21,3 | 1189 | 21.2 | 116.7 | 21.1 | 117.4 | 21.3 | 117.4
08 21.5 | 118.7 | 20.8 | 1185} 21.2 | 117.8 | 21.2 | 118.3
14 | 217 | 118.2 | 23.3 | 119.4 | 20.0 | 118.7 | 22,7 | 118.9
20 | 21.6 | 117.8 | 23.0 | 120.9 | 22.7 | 119.9 | 22,9 | 120.0
27 02 | 21.5 {117.6 | 21.7 | 119,5 | 22.1 | 119.7 | 21.5 | 119.2
08 21.3 | 117.3 | 208 | 119.0 | 21.4 | 118.5 | 21.0 | 118.3
1H ES 5 28 28 98 28 28 26 28 28
T AX, AY 0,72 1.28 0,80 1.40 0.64 1.31
Rz
(B | S8 AT)? .47 1.61 1.46
EHEEKM 163 179 162
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Table 5: Daily total prerinitatin amount (mm) for stations of CW.B. during 23-27,
OCT., 1987. (T: Trace, ——: None}
H#A 10/23 10/24 10/25 10/26 10/27 & B
i
%% &£ M 8 68 110 18 3 207
b 85 L 337 1136 205 157 80 1915
.1 = 275 696 225 149 79 1424
3 7K 103 314 41 44 5 507
H e 31 250 301 221 41 844
= ik 23 222 54 31 6 336
i i) 2 73 6 1 1 83
H i) 33 129 39 17 86 304
& M 22 92 78 65 251 508
& # - 6 2 T - 8
= =] T 7 3 — — 10
1 & & 33 247 100 5 - 385
=} i 2 14 7 — - 23
) i ] o] - 7 13 T — 20
BT B 1L 1 53 20 1 9 84
=3 ES 1 7 11 T - 19
% [ 10 112 62 2 1 187
B OE B - 10 7 — — 17
|59 Ih 59 278 61 25 3 426
= 2] 2 12 26 T — 40
= W 30 193 49 51 — 323
= HE 1 61 32 — — 94
X - 32 250 56 77 44 459
il 374 39 74 3 2 — 118
fa & 24 215 12 13 7 271
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REPORT ON TYPHOON LYNN OF 1987

Yeu-Woo Lin

Research & Development center

Central Weather Burcau

ABSTRACT

A tropical cyclone formation alert was issued by JTWC on 160030 UTC, OCT., 1987; §
hours later, the first typhoon warning was issued. Typhoon LYNN was the 20th typhoon to

initiate over the northwest Pacific form ITCZ, and was the 7th typhoon to influence Taiwan

in 1987.

In the early stage, LYNN moved steadily westward, with the ridge of subtropical high

to the north of typhoon's circulation. During its 11 days life span, LYNN became a super

typhoon for a time, with the lowest central pressure of 910 mb, maximum sustained wind

speed of 70 m/s and maximum gust wind speed of 85 m/s. Even though LYNN moved north-

ward in its later saige, quite closely to Taiwan, bur fortunarely, it did not strike Taiwan

directly and did not make a landiall on Taiwan either,

After evaluating the track error, it was found that there was a larger errar in longitude

between several forecasting units and JTWC's best track. This error was due to the smoothing,

especially when LYNN remained stationary near Tajwan.

As LYNN maoved through the Bashi Channel, and remained stationary over the water,

southwest of Taiwan, its circulation interacted with a frontal system through northern

Taiwan. Having enhanced by the topographic lifting effect of the Central Mt., LYNN brought

in lots of rainfall. Four maximum heavy precipitation centers were found over nerthern,

northeastern and eastern Taiwan. Fach maximum observed is more than 1000 mm. The
highest total precipitation amount for 23-27, OCT., reached 1915 mm at the Yang-Ming

Mt., and caused serious damage.

Keyword: Best track, Heavy rainfall, Total precipitation amount.
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Table 6: The damage and loss of agriculture caused by typhoon LYNN.
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Table 7: The damages and loss of fishery caused by typhoon LYNN
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Table 8: The damage of house and loss of human lifes caused by typhoon LYNN in different city of Taiwan.
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Table 1. Centre positions of typhoon VERNON according to its best track.

RARARERE 2R LERCHE( 76407 F)

sl oo omom|T B RE B g ou
|y @A E
H (UH'?C) At | R MB DEG KTS #If{ffjsﬂ IEETJSﬁ
16 18 12.1 137.5 1002 270 21 30 40
17 00 12,2 135.3 1002 270 21 30 40
06 12,2 133.1 1600 270 21 35 40
12 12.3 131.0 1000 290 14 35 40
18 12,7 129.7 1000 300 9 35 40
18 00 13.1 128.9 1000 320 7 35 40
06 13.6 128.5 998 325 7 40 50
12 | 14.1 128.1 9926 325 11 45 55
18 15,0 127.5 992 320 12 50 65
19 00 15.9 126.7 988 325 13 56 70
06 16.9 125.9 985 330 12 60 75
12 18.0 125.3 980 325 9 65 80
18 18.7 124.7 980 320 7 65 80
20 H] 19.3 124.2 984 320 11 65 80
06 20.1 123.5 990 330 10 60 75
12 21.1 123.0 990 335 12 55 70
18 22.0 122.5 ' 990 345 14 55 70
21 00 23.1 122.‘2 992 345 14 50 65
06 24,6 121.8 995 355 13 45 55
12 26.0 121.6 1000 360 13 35 40
18 27.3 121.6 1000 010 13 30 40
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Fig. 1  The 6 houts variation trend of the maximum wind speed
and lowest presere near typhoon center and the moving

speed of typhoon VERNON.
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Table 2. The schedule of warning for typhoon VERNON issued by CWB.
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Fig. 3 The satellite image of typhoon VERNON in the
Philippine Sea near its maximum intensity

(200143UTC huly DMSP visual imagery).
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Fig. 6

The satellite image of typhoon VERNON occuring lower and upper level center

in the Philippine Sea {180042UTC July DMSP visual imeragery).
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Table 3. Typhoon centers determined by different units and their errors for VERNON.

(X: missing)

H #7 |BEST TRACK| 1.CWR 2. JTWC 3.RITD 4.BAB] 5.RPMM
BB | dbsd | A | dbig | FR R Jefe | BAR | RE | e | BEEE | RE | Jui | R | #E | dekE | B 3E|
1900¢15.9(126.7| X X X |[15.8(126.3(45.4|15.8(126.1|66.9| X X X X X X
06{16.9(125.9(16.51126.0|45.4 | 16.7 [125.2180.1]16.3 [126.3[79.3| X X X |15.8|125.3|/13.8
12} 18.0(125.3| 17.81125.6| 39.7 | 18.2(125.3: 22.0117.5 |125.7| 70.4 | 18.0 |125.5} 22,01 17.3 [125.3| 77.0
18| 18.7 |124.7|19.0 |124.8| 34.8 | 19.0 |125.0] 46.7 | 18.5 |124.7| 22.0{ 19.0 |124.5(39.7 | 19.2 |124.8| 56.1
20 (00]19.31124.2/19.41124.1|15.6| 19.3|124.3{11.0|19.1 [124.0| 31.1]19.5 [124.1| 24.6 | 19.5 [124.0! 31.1
06| 20,1{123.5(20.4123.6|34.8(20.21123.7(24.6(20.0(123.9[45.4120.1|124.0|55.0|20.3|123.8}39.7
12| 21.1(123.0(21.01123.2| 24.6 | 20.9(123.2(31.1|21.2(123.41 45.4 21.5 |123.7| 88.7 | 21.4 {123.4| 55.0
18| 22.0(122.5|21.7 | 122.6; 34.8 | 21.8 i122.8( 39.7 | 22,0 |122.4]| 11.0| 22.2 |122.8 39.7| X [ X X
21100 23.1|122.2(23.11122.1{ 11,01 23.01122.1|15.6 | 23.0(122.2)11.0| 23.2 |122.2| 11.0 | 23.4 |122.2| 33.0
06| 24.6(121.8|24.81122.0|31.1{25.0(122.2/62.2|24.8(122.2|49.2| 24.6(121.7] 11,0} 24.61121.9|11.0
12| 26.01121.6|26.0(121.4| 22.0| 26.5|122.0(70.4§ 26,1|121,3} 34.8| X X X X X 1 x
18| 27.3|121.6|27.2|121.5| 15.6 | 27.4 |122.0| 45.4] X X X X X X X X X
T B 309/11 494/12 467/11 292/08 441/08
3= 28 41 42 37 55
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Fig. 8 300MB weather chart at 12UTC July 19, 1987.
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Table 4. Forecast errors of centre determination of typhoon VER-
NON using satellite data by different units as compared
with best track, units and their errors for VERNON

A #§ | BEST TRACK | 1.CWB 2.PGTW
Eﬂ%jt?fi%ﬁjtffi%ﬁ%’i%jtﬁﬁﬁéﬁzﬁ
(UTC)

19 00 15.9 | 126.7 14.8 | 126.5 123 16.5 | 126.3 79
06 16.9 | 125.9 15.6 | 126.2 147 16.7 | 125.2 80
12 18.0 | 125.3 17.9 | 126.0 78 18.0 | 125.4 11
18 18.7 | 124.7 19.1 | 124.8 45 18.9 | 124.9 31

20 00 19.3 | 124.2 19.1 | 124.3 25 19.3 | 124.1 11
06 20.1 123.5 20.3 | 123.7 31 20.3 | 123.8 40
12 21.1 | 123.0 20.9 | 123.4 49 21.3 | 123.3 40
18 22.0 | 122.5 21.7 | 122.1 55 22.1 | 122.6 16

21 00 23.1 | 122.2 22.9 | 122.2 22 22.9 | 122.2 22
06 24.6 | 121.8 24.8 | 122.1 80 24.8 | 122.1 80
12 26.0 | 121.6 26.0 | 121.4 22 26.3 | 121.9 47

iy =] 677/11 457/12

AR = 62 42
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Fig. 9 Comparison of centre determination of typhoon VERNON by six objective methods.
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Fig. 10 Daily rainfall of 21 July 1987 over Taiwan.
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Table 5. Verification of 24 hours forecast errors by different ob- jective methods for
typhoon VERNON. (X: no data)

g 19 | 1.BEST TRACK ! 2. ARAKAWA1 3. HURRAN 4. CLIPER 5.CWB-81 6.P-C 7. EBM
H B | dbde | TR S ERZE | JefE | B | REJR | BB B2 | A | AR | dede | R ARE duig | ER | RE | JbRE | BR| M=
(UTC)

20 06 |20.1]123.5 18.9 (123.9| 139 | 20.0 |123.0/ 56 | 19.1 |121.0| 309 | 20.6 [123.2] 64 |19.4|123.1] 89 | X X X
12 | 21.11123.0 21.2 [123.4| 45 | 22.0(124.5 192 | 21.7 {122.7} 92 | 23.0|123.9] 231 | 21.5|123.5| 44 |20.5|121.1| 219
18 | 22.0 1225 22.6 |122.01 86 |22.9(122.0| 113 |21.4 |121.9] 79 | 23.9|122.2| 211 |22.9|123.0| 113 | X X X

21 00 |23.11122.2 22.7 |121.3| 108 | 22.6 |121.2| 123 | 21.5|122.0| 157 | 27.8 |121.7| 195 | 22.3121.8| 98 | 22.1|120.7| 198
06 124.6 {121.8 24.5(120.9] 100 | 23.8 |121.7| 89 |22.7|121.7| 211 | 24.5|121.8| 11 |23.9(121.7| 78 | X X X
12 | 26.0|121.6 24.0120.6| 246 : 23.4 |121.4| 287 | 23.4[122.0| 290 | 24.0{121.8| 221 | 24.21122.1| 206 | 22.5 |118.9| 486
18 127.3|121.6 24.6(120.1| 340 | 24.2(120.0| 384 | 25.1[121.0| 225 | 24.7[120.7| 303 | 24.6(121.7| 297 | X X X

D b 1064/7 1244/7 1289/7 1136/7 925 /7 903/3

FL = 152 178 198 177 132 301
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Table 6. Verification of 24 hours forecast errors by different units for typhoon VERNON.

‘ (X: no data)
g Hi | BEST TRACK | 1.CWB 2. JTWC 3 RITD 4. BAB]J S.RPMM
B | B |4 &% 8|4 &|F |2 2/t | 8|# 2|4 & F £ &R £\ BiE B 8 2|t 8\ 78 B8 2
(UTC) |

20 00 19.3 124.2 X X X 17.4 123.3 231 19.0 122.0 244 X X X X X X
06 20,1 123.5 19.2 122.8 125 18.8 122.3 195 19.5 122.5 128 X X X 18.2 122.5 236
12 21.1 123.0 20,6 122.6 70 22.3 123.8 159 20,0 121.0 251 21.5 123.5 70 21.5 123.1 45
18 22.0 122.5 22.0 122.0 55 22.6 123.7 148 20.5 119.5 369 22.0 122.0 55 25.4 123.1 380

21 00 23.1 122.2 21.6 121.8 171 22.0 122.8 138 20.5 120.0 375 22.4 121.8 89 22.9 122.3 25
06 24.6 121.8 22.7 121.9 209 23.0 122 .4 188 23.0 122.5 192 22.5 122.5 244 23.0 122.3 184
12 26,0 121.6 23.7 122.0 257 24.1 122.0 214 24.0 122.5 241 24.8 122.8 187 25.2 122.2 110
18 27.3 121.6 X X X 25.5 122.0 203 24.0 i22.5 376 25.4 122 .4 227 25.3 119.3 335

T b 887/6 1476/8 2176/8 872/6 1315/7

EC = 148 185 272 145 188
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Table 7. The weather elements from CWB's station during VERNON passage.

RIEEE( mb ) | & & X B, W(m/s )| B KX B #H(m/s)
| i ]

BElERs R MR £ BRI R ER B E E R AR #B|BFH
#* B2 | 995.0)21.13.45) WSW | 15.6 | 21.17.10| 997.9| 28.2 84 | WSW | 10.6 |21.17.12]
& #| 906.8|21.14,46} S 14,2 | 21.03.36) 910.3| 22.0 86 S 9.7 21.03.35 |
¥OF W | 996.5(21.14.30] NW 8.3 | 21.19.05|1001.5| 224 | 98 Sw 5.3 |21.17.20|
% 4! 994.6)21.13.38] SW | 15.6 |21.16.08| 997.3 | 29.0 80 | wsw | 7.4 |21.16.10)
& | 996,51 21.14.00| SW 13.5 | 21.19.05 | 1600.7 | 25.4 88 SwW 6.3 |21.17.40
= | 998.5(21.11.39; SSW | 11.8 | 21.15.51|1000.0 | 24,1 64 S 4,7 121.15,50
1B B! 095.3|21.11.40] SSE | 16.3 | 21.17.55| 1001.8 | 24.2 90 SSE 7.5 | 21.18.10
B B &= 890.3|21.12.00] SW | 18.0 |21.15.45| 892.2| 19.8 98 SW | 10.7 |21.15.50
& # ] 1000.5 | 21.13.00 SSW 9.9 1 21.19.10(1003.1| 27.5 99 55w 6.5 [21.19.10
- #] 999.5(21.12.00) S 11,5 | 21,19.24 | 1003.8 | 25,5 90 | WNW | 6.4 |21.16,00
OB (| 757.2|21.12.00| ESE | 11.8 {20.21.33| 759.6  14.2 97 | ESE 4.6 |20.20.10
x il 304.9|21,05.00| — — — — —~ — | WNW | 9.7 |21.17.00
= B 999.9|21.05.00| ESE | 15.0 | 21.14.27 | 1001.6 | 23.7 95 SSE 8.1 [21.15.10
& M| 993.0}21.05.20| SW | 18.3 | 21.11.10| 1001.9 | 25.5 98 SW | 11.5 21.11.08J
WOH .% 1000.41§ 21.06.00| WNW { 15.8 | 21.08.18 [1000.6 | 28.0 97 WNW | 11.7 21.08.20[
=) #| 998.821.03.07] W 12.2 | 21.09.42 | 1004.1 | 21.0 190 | WSW 1 6.8 |21.09.50 |
™ #| 995.5|21.00.53] WSW | 38.0 | 21.12.05 [ 1001.2 | 23.0 100 | WSW | 27.5 |21.12.05
x | 997.0 | 21.04.50 5 15.1 |21.14.34| 998.4| 27.3 | 68 S 5.6 |21.14.44
3 %l 996.1|21.15.05| SSW | 15.1 ]21.15.42| 996.5 | 29.9 67 SSW{| 6.6 |[21,15.50
H #| 994.7|21.14.00| NNE | 18.7 | 21.05.25| 996.8 | 25.4 93 S 11,3 |21.13.00
7E JE1 991.5|21.10,36| NE 14.6 [ 21.09.49| 995.7 | 28.6 74 | WSW | 6.5 |21.11.50
H Wil 995.3|21.13.00| N 11.2 | 21.12.33 | 996.4 | 27.0 98 N 6.4 |21.12.50
3 m| 991.2|21.12.36| W 18.8 |21.12.56| 991.5 | 26.9 86 w 11.9 | 21.13.00
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ERREEMHE (7657 H20HE21H)

%A (10m/s) BLE | & % % * B(mm) |@ % & £(mm)
R LR el N LR R T NS R S R E ey
21.17.11~21.17.13 2.2‘ 21.13.50~21,14.,50 0.8 21.14.00~21.14.10 3.3 [ 21.10.55~21.17.24
— 21.8 21,19,50~21.20.50 6.8 21,19.556~21.,20,05 41.9 [21.04.44~21.21.08
— 8.5 121.20.00~21,21.00 3.2 | 21,20.50~21.21.00 22,7 . 21,05.03~21.21.00
-— 2.8 21.15.55~21,16.50 1.5 | 21.16.00~21.16.10 3.0 [21.09.43~21.16.50
- 26.0 21.14.50~21.15.50 7.4 21.15.20~21.15.3_0 38.0-]21.14.41~21.20.30
— 12.9 21.16,55~21.17.55 6.6 | 21,16.55~21.17.05 53.7 | 21.08.20~21.19.40
21.16.18~21.19 54 28.1 21.13.18~21.14.18 8.9 21.08.08~21.08.18 80.2 | 21.06.50~21.20.05
21.11.20~21,20.20] 18.2 21,12.00~21,13.00 7.3 121.11,10~21,11.20 67.4 {20.15.28~21.20.10
— 6.0 | 21.16,25~21.,17.25 1.5 21,16.50~21.17.00 10.7 | 21.14.30~21.20.30
— 49.0 21,12,40~21.13 .40 13.5 21,13.25~21.13.35 98.7 | 21.06.30~21.20.05
- 25.8 21.14.00~21,15.00 4.8 21.14.20~21,14.30 66.0 21.03.40'»-'21,18.10
— 5.0 | 21.14.00~21.15.00 1.4 21.14.40~21.14.50 35.4 [20.16.00~21,21.00
— 62.1 21.14.46~21.15.46 17.6 21.14.57~21.15.07 ] 185.4 21,03.25~21.19.30
21.11,00~21.12.20 49.0 21,11,50~21.12,50 17.5 21,12.20~21,12,30 132.7 21.02.15~21.0%.14
21.06.48~21.12.10 24.2 21.16,15~21,17.15 9.2 21.17.00~21.17.10 47.1 | 21.06.56~21.20.40
— 54,5 21.05,57~21.06.57 17,0 | 21.05.09~21.05.19 554412 20,16.10~21.18.52
20.13.10~ B8 h 36.5 21.03.50~21.04 50 12,8 21.04.40~21.04 .50 139.9 20.20.01~21.16_40
— 6.0 21,10,10~21,11,10 2.0 21.11.00~21.11.10 18.4 | 20.21.05~21.14.50
- 4.0 21.05,15~21.06.15 1.5 21.03.20~21.03.30 16.2 | 20.21.50~21.14.30
20,23.30~21.20.00 28.8 21.08.20~21,09.20 8.6 21.08,30~2]1.08.40 53.3 | 20.23.55~21.11.20
— 6.0 ]21.11.30~21.12,30 | 2.0 | 21.11,50~21.12.00 | 10.0 | 21.05.40~21 12 40
21.09.10~21,13.40 3.0 21.03.46"«21.04.#6 2.2 | 21.10.22~21,10,32 12.4 | 21.03.40~21.13.05
21,12.50~21.13.09 6.2 | 21,02.56~21.03.56 3.1 21.03.06~21.03.16 15.8 21.02.52«'21,1.3,10
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(a)

B+— ERE7647 A2l HZR %2 ERE@00 UTC(b) 06 UTC °
Fig. 11 Satellite picture of typhoon VERNON on 21 July 1987. (a) OOUTC (b) 12UTC
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Fig. 12 Surface chart in Taiwan area for 21 July 1987. (a) OOUTC (b) 12UTC
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Hoffman, C. W. etal., 1987: 1987 annual tropical cyclone report.

Joint Typhoon Waring Center, GUAM, MARIANA ISLANDS,
213pp.

Report on Typhoon Vernon of 1987

Research and Development Center

Central Weather Bureau

ABSTRACT

v Vernon, the 6th typhoon in the western north Pacific, was the second one to attack Taiwan in 1987. It initiated

over the southwest sea of Guam at 18 UTC 16 July and upgraded to a middle intensity with 65 knots at 12 UTC 19

July. It was a wezk and disorganized system throught most of its lifetime.

Vernon first moved westward and then moved northwest toward the Taiwan area. It turned to move northwest-

north near the eastern part of Taiwan. Finally it passed over the northeastern part of Taiwan. The second lower-level

typhoon center occurred and introduced the southwest airflow to indeuce the local heavy rainfall in southern Taiwan

during the period.

The results show that the track of typhoon Vernon is controled by a subtropical high steering flow and the P-C

method of six object forecast methods is the best one (132 kmj) in 24-hour forecast accuracy of track for this case.

Keywords: induced low.
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1 BEHERERERE S BESLRBAEHE( RE6E7A)
Table 1. The data of best track, intensity and movement for Typhoon Alex.
" e ooowom| T B BB KR HER S
e 7 % FRigR | [ m(tﬁ%(+ﬁ%
B Gl 30 50
A | R g [ A B R OB \p ) pEG | kTS | Mys | Mys | ORM | RM
7 24 06 14.2 128.8 990 310 10 20 25 100
' 12 14.8 128.0 990 310 11 28 35 150
18 15.6 127.0 990 310 12 30 38 150 20 .
25 00 16.5 126.0 980 330 13 30 38 175 50
06 17.7 125 .4 975 330 12 33 40 200 80
12 18.8 124 .8 970 310° 11 33 40 200 80
18 19.6 123.8 970 300 11 33 40 250 100
26 00 20.3 122.8 970 350 11 33 40 250 100
06 21.4 122.6 970 340 9 35 42 250 100
12 22.1 122 .4 970 360 11 35 42 250 100
18 23.7 122.3 970 340 15 35 42 250 100
27 00 25.3 121.6 970 330 14 35 42 250 100
06 26.5 120.9 975 350 12 30 38 250 100
12 27.7 120.7 980 340 13 28 35 150 50
18 29.2 120.3 990 350 14 25 33 120
28 00 30.6 | 120.4 992 020 14 23 28 120
EER o

NS

KEI76 7 A 58 )+ BR & ik K& - B
W45 0% 6 N 2 R R KBGE ( kts ) o
RIERE(mb ) » 30 kt 50 kt JA > 4
®( km) &&Ho

Fig 1. The bgst track for typhoon Alex.
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x2 EHERBERBEAEEAELE(RERI6FET7 A)
Table 2. Warning stagles insued by CWB for typhoon Alex.
W OF|BEAAEE|%® i M i)
L =
Wl BIH| R 4|8 o E
wm bl 3| 1|25] 15|10 Eeg R ~ B¥H v B
wpe| 3| 2| 25)21] o ﬁ%ﬁﬁ~ﬁ&ﬁ%ﬁ%~aiﬁ LR R R
W] 3| 3|26 4|40 ABHAREE S LR
whEl 3| 4|26] 9| 40| HEIEET A& R
¥ake| 3| 5| 26| 15| 55| AEHLIEE B4 HhE
wikE | 3| 6| 26| 21| 40| aEHEEE LM AR
whe | 3| 7)27) 4l 5| AEHEEE HEEHE
ﬁ@_s 8| 27| 9| 10| HEHILERD éﬁi%~ﬁﬁﬁ&¢%:
JbEEem ~ BAL NS ~ Al | SBEE - HItHER | &
WEE| 3| 9|27 | 15|35 | Jrump e i A ‘ Vo7 o R
B EIR AN R R RS B
MRSk | 3| 10| 27| 210 35| peepee FEER
p _ W
{hpa ) Mia. Vs |(m/s}
990} (kts)[ 40
Max . i
\ W ,/____.-.'_;.\I ....... 14
.. /1 “““““““ ..' 4
9B0) oA MERR 12430
AT - AN g =)
970l ! : ~ }20
12 Q0 12 00 12 Q0 12 oo uUTC
24 25 25 27 28
B2 mHLBEERORAERSE (m/s ) s BRERE( mb ) BEBEEE( kts ) FEREE

i o

Fig 2, The time series of maximum wind speed, minimum pressure near typhoon center and moving speed of typhoon

Alex.
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Fig 3. The monthly mean sea surface temperature Chart in
July, 1987. The track and strength of typhoon Alex are
also included.
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Fig 4. The GMS VIS images C000VTC from 21 to 28, July 1987, showing the formation, development and dissipation
of typhoon Alex.
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Fig 6. 24 hours track forecasts of different objective forecasting
methods. The best track of Alex is also included.
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®3 FELTERARTHERE 24 MEBHCERETHE(RE76458 B 87 AL
Table 3. 24 hours forecast errors for six different objective methods. .
H ¥ 1 1I.BEST TRACK | 2 ARAKAWA _ | 3.HURRAN 4,CLIPER 5 CWB -31 6.PC 7. ARAKAWA1
H (@ N E @& | N E |®ZE| N E |&REI N E |#%| N E |#&| N E || N | .E |z
24 06 14.21128.8( 20 13.01127.2| 216 |12.4 {127.7] 230 | 12.1]127.8]| 255 | 13.3 126.8] 236
12 [ 14.8(128.0 6 [12.3[125.8| 362 {12.0(125.5| 408 | 12.3|126.0] 348 12.41125.2| 399 | 12,4 |125.11} 407 | 12.5 125.8( 345
18 15.6|127.0 6 13.9 |125.1] 275 | 14.1 [125.8] 209 | 13.0|124.9| 363 14.2)125.4| 220 | 13.5 {124.3)] 369 |14.0 (125.5 238
25 00 | 16.5(|126.0 0 |14.6 [124.7| 250 14,01123.5| 382 | 14.6[124.1| 290 | 14.5 |123.5| 344 14.3 |1123.8| 336 | 14,2 |124.6| 293
06 17.71125.4] 18 17.5 1125.8] 47 16.3)124.67 277 | 19.4 |128.5| 374 | 16.9 [124.9]) 102 16.6 |126.1| 142
12 | 18.8 |124.8] 32 19.41125.6| 106 | 18.9|124.5| 33 |18.0(12¢.8| 88 | 20.3 125.41 176 | 18.9|124.1| 74 ;18.8125.7| 94
18 19.61123.8| 12 |19.7 |124.9] 115 | 18.8 {123.2] 108 18.6(123.5( 114 | 19.8{123.3| 586 19.01123.0| 106 | 19.3 |124.4| 70
26 00 20.3(122.8) 12 |19.3(125.3| 281 | 18.8|124.5| 241 19.51123.3) 102 | 19.1 |124.3] 204 { 19.0 123.1 ] 146 20.071124.7] 199
06 | 21.4]122.6 ¢ 19.9123.5| 1892 | 19.6 (122.4 199 | 19.8|123.0| 181 19.8 (123,0| 181 | 19.5 |123.7| 238 | 20.0 123.2] 166
12 | 22.1|122.4] 26 |22.0(122.6| 23 {22.9(121.7] 113 21.6{121.8| 82 | 23.6|121.5| 189 | 21.8/122.6| 39 21.81121.9| 61
18 | 23.7{122.3 0 123.6|121.7| 61 |22.5(120.8] 233 | 21.9|120.2| 291 23.5(120.7) 163 | 23.0 |121.9| 87 | 22.9 121.2| 142
27 00 | 25.3|121.6 0 |23.1120.4| 270 | 22.2(118.7| 449 | 22.4 |119.9] 362 22.9)118.9| 378 | 22.8 {119.9| 324 | 23.2(119.8 293
06 26.51120.9 6 | 25.1|120.0| 178 | 25.6/120.9| 99 | 23.7(119.5| 338 26.2(120.6] 44 [25.0(120.5} 170 | 25.0 |119.7] 203
12 1 27.7(120.7 6 [ 25.0(119.7] 313 | 25.3|121.8) 285 | 25.6 |121.0| 233 26.11122.0| 217 | 26.1(121.8] 206 {26.2(120.6| 185
18 129.27120.3] 24 | 28.4]121.2| 124 { 29.0 121.7| 136 | 28.2|121.3] 146 | 30.0|122.3] 210 28.4 |122.7| 248 | 27.41121.0| 209
28 00 | 30.6[120.4| 18 | 30.7(119.6( 77 | 30.9 119.6/ 83 | 29.7|120.4| 99 | 32.4[120.6] 199 | 31.0 121.5f 113 | 30.3|119.5 92
06 31.5|119.6 31.1(119.1 31.4]120.0 32.01118.8 31.61120.4 31,3|119.2
= 5 2887/16 3208/15 3569/16 3599/16 2965/15 2712/15
& & 180 214 223 225 198 181
i &
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Table 4. 24 hours forecast error for different institutes.

EALRALSME R RBE 2 AR ERELRE(BE6F7 A B A1)

g 7| 1.BEST TRACK | 2.CWB 3. JTWC 4.RJTD 5.BAB]J 6. RPMM 7. VHHH

B |2 N | E N| E |#£| N | E |##2| N | E |#2| N | E |#z{ N | E |=3mx2]| N | E |=

24 | 06 | 14.2128.8 11.8(127.6] 294 | 12,0 [127.8| 265 11.1 {128.0| 352
12 | 14.8{128.0 12.21126.7| 318 | 11.9|125.1| 445 | 12.5 [127.0| 275 11.7 [126.8( 364
18 | 15.6|127.0 12.9|124.4| 406 | 13.3(124.8( 345 | 13.0 |126.5]| 201 13.1[125.1| 275

25 00 | 16.5(126.0 14,0 123.1| 413 | 13.7/125.1| 323 |15.0 |124.5] 229 | 13.0[125.0| 399 | 17.4 [124.0] 233
06 | 17.7|125.4 16.5[124.8| 146 | 16.6 |124.6| 147 [ 21.5 |126.5| 433 | 15.6|125.2| 232 { 17.4[124.0] 151
12 | 18.8(124.8 18.3|124.4 69 | 17.5|123.7] 184 | 22.0 /123.5| 377 | 18.01123.8| 137 [ 17.3 |123.3| 228
18 | 19.6|123.8 18.9(123.1| 106 | 18.3[122.4| 204 |21.0 (123.0| 175 | 19.4 [123.2| 66

26 | 00 | 20.3[122.8 19.0(122.9| 143 | 17.7°|122.5| 288 | 21.0 {123.0| 80 | 18.4(122.9| 209 | 19.6|121.3| 173
06 | 21.4|122.6 19.0;122.8| 265 | 21.3|119.7] 297 |20.0 [123.0| 159 | 19.0|122.4} 265 | 20.2|121.7| 161
12 | 22.1[122.4 21.87121.2| 127 | 23.07121.9| 111 | 22.0 |123.0| 62 | 22.0]122.4| 11 |21.9|122.2| 30
18 § 23.7]122.3 22.2(120.8] 224 | 23.8(121.2] 111 |24.0 |122.5| 39 | 23.4(121.8| 60 | 23.9|121.6| 74

27 { 00 [ 25.3|121.6 24.01122.0| 148 | 24.3(120.8| 136 | 25.0 |121.0| 68 | 24.4 |120.8] 127 { 23.7|120.8] 193
06 | 26.5(120.9 26.0|121.5| 8@ | 25.5(121.4| 121 |25.5 |122.0] 155 | 25.8 [121.8]| 118
12 | 27.7 |120.7 26,7 |121.,5] 135 | 27.0 ;122.0| 149 | 26.8 [121.8| 146
18 | 29.21120.3 28.4 [121.6] 153 | 28.0 |122.0| 211 | 27.4:121.9( 178

28 | 00 | 30.6|120.4 20.01122.1| 179 | 32.3|122.7| 286 [ 32.0|121.5| 186 | 29.2]121.4| 181
06 34.0(124.1 30.9(119.5

e # 2919/14. 3511/16 2889/15 T 2129/13 2234/11

S = 209 222 193 164 203

& =1




%5 THERARSHMARTBARNEEERSERMAKR( 7657 A )

Table 5. The weather elements from CWRB’s stations during ALEX passage.

E (10m/s ) ML & X & * E(mm) | X # &(mm)| BEEE(mb) (B M OB kK B E{mis) & X B E(m/s)
- - a b1

awazam e lamsznm e MR awozama|e 2lanwazn w2 & Elams|A A Elass|a Bi% BB Z|A AR Elams
26,08 35~28.00.05 | 13.3 |26.14.03~26.14.50| 4.2 |26.14.00~26.14.10| 53,8 | 26.13.17~27.17.57 | (B & #%| 993.027.08.00 | SSE | 37.0 27.08.00 | 993.0  27.0 92 | SSE | 31.2 |27.09.31

27 .02.40~27 .08.55 | 48.0 | 27.07.00~27.08.00| 12.6 | 27.07.30~27.07.40| 120.4 |26.12.30~27.17.30 | | ¥ B | g71.8|27.06.30| SSE | 41.8 [27.06.57  996.7 | 29.1 87 SSE | 23.3 |27.06.57
26.11.00~27.13.30 | 46,7 |27.07.30~27.08.30 | 16.7 | 27.08.00~27,08.10 | 223.3 [26.12.19~27,17.03 | | ®& 3| see.9]27.06.50 | NW | 34.3 |27.05.45  900.6 20.9 100 | NNW | 23.0 |27.06.33

27 07 50~-27.08.50] 33.2 | 27.05.00~27.05.00| 9.8 |27.05.30~27.05.40| 161.8 [26.12.13~27.17.12| { # F ¥ | o78.8|27.06.58| NW | 27.4 |27.06.57 | 978.8 2.8 98 SW | 150 [27.08.20
27,05.50~27.08.30 | 15,56 |27.07.30~27.08.30| 4.0 |27.07.40~27,07,50{ 53.5 |26.12,12~27.17,15 x dt | es1.4|27.06.201 WNW | 205 27.06.15| 984.9 ] 25.9 90 | WNW | 23.8 |27.06.30

- 20,0 | 27.11,00~27.12.00| 6.5 | 27.11.40~27.11,50] 66.4 | 26.14.35~27.16.10| | % # | es5.3yz7.07.00 SW | 13.6 [27.21.18(1003.0 ( 27.8 73 SW 6.0 [27.21.10

; - 4.6 | 25.21.30~25.22.09] 13,8 | 25,21.34~25.21.44( 48.2 [25,21,30~27,20.10 & | o8g.4]|27.03.34| WSW | 14,1 [27.11.30{1001.8 [ 26.9 97 5W 4.4 | 27,13,50
S fp713.95~27.14.55| 7.7 |27.06.05~27.07.05] 4.7 |27.13.00~27.13.10| 23.8 | 25.22.05~27.13.15 | | 8 | go7.7127.05,28 WSW | 19,2 |27.14.26 (1002.3) 27.6 84 ] WSW | 141 |27.14.20
! — 37.8 |27.11.10~27,12.10} 10.4 | 27.13.30~27.13.40| 216.4 [ 25.19.10~27.21.00 H A | 889.4)|27.04.00| WNW | 19,2 |27,05.06| 889.6  20.4 97 sW 8.3 [z27.13.3¢
— S4.0 |27.13.30~27.14.30| 15.0 { 27.13.50~27.14.00| 215.3 | 26.12.20~27.21.00 ): | % %] 999,4|27,03,30| SSW | 16,0 |27.13,50]1004.0 | 25.1 98 W 9.6 |27.08.10

- 65.6 |27.08.00~-27,09,00| 12.6 | 27.06.40~27.06.50 | 471.7 | 26.08.45~27.21,00 B B | 756.4|27.04.00| WNW | 16,0 [27.04.40( 757.6| 13.7 99 | WNW 6.4 | 27,0510

27 00.20~27.02.00 | 33.0 | 27.09.00~27.10.00| 12.8 | 27.09.10~27.09,20] 324.9 } 26.00.00~27,21,00) [ & W 02,2 27.05.00 11.3 | 27.02.00

— 5.1 |25.19.32~25.20,32| 5.5 | 25.18.58~25.19.08| 24.0 | 25.8.40~27.20.15 & B | 100,61 27.03.19 | WSW | 15,7 [27.15.52 1003.5 | 25.0 79 | WSW | 9.4 |2r.12.30

96,23 50~-27.18.35 | 18.0 | 26.23.40~27.00.40| 8.0 | 27.00,20~27.00.30| 56.2 [25.07.15~27,20,25| | ® Ht|1001.2]27.02.03] SW | 18.9 127.14.50 |1004.1| 27.8 94 | WNW | 12,6 |27.01.00

27 .02.00~27.04.00 | 46.6 | 27.09.62~27,10.02] 17.1 | 27.09,21~27,09,31 | 185.3 | 25.21.26~27,20.06 & # | 999.3|26.18.14 w 18,5 | 27.00,56 | 1002.4] 24.1 99 w 11,3 | 27.04,00

= 2.0 | 27.06.30~27,07.15 | 1.4 | 27.06.30~27.05.40| 2.2 | 26.21.40~27.10.30 | | # # | 1000.5 | 21.13.00 | WNW | 15.0 |27.03.57 |1000.4 | '27.0 91 | WNW | 9.0 |27.03.50

26,08 .48~ &P - . — — 1® % &|1000.7]27,03,30| SW } 22,5 [27.20.45|1005.2 28.7 88 SW | 17.5 |27.20.48
26.08.05~27.11.40| 39,5 {27,05,00~27.06.00| 9.6 |27.05.30~27,05.40] 171.4 ) 26.11,14~27.20.45 = M| o76.0]27.05.28| WNW | 27,0 |27.05.29 | o76.0| 25.0 91 | WNW | I9.8 |27.05.28
36.19,15~27.08.41+ 13.5 |27.03.23~27.04.23| 5.6 | 27.00.14~27.00.24| 82.9 | 25.17.50~27.18.40 | | ¥ M| 9m.s(27.04.30) W | 490 [27.04.55| 981.5| 24.9 82 w 21.3 |27.04.55

- 11.5 |26.12.10~26.13.10 3.5 | 26.12.26~26.12.20| 105.4 | 26,09,45~27.18.50 | | TE % 985.3| 27.04.20| NNE | 17.6 |[27.01.48( 988.9| 25.8 80 | NNE 8.5 | 27.00.50
26.12.00~27.13.30 | 14.5 | 26.11.00~26.12.00| 6.3 | 26.21.05~26.21.15| 117.0 | 26.06.26~27,21,00 f | B2 h| go1,8| 27.04,00| SSW | 26,2 |27.06,30] 995,41 28.0 78 | SSW | 15.0 |27.08.15

— 10.0 |26.10.00~26.11.00| 4.0 |26.21.35~26.21.45] 97.4 | 25.23.40~28.04.50 | | & % | oe3.6| 27.02.47| SSW | 19,9 [27.06.48| 996.7 | 28.4 g8 | SSwW | 9.4 |27.10.30

- 1 127 |er.17.50~27.18.50| 4.2 | 27.18.10~27.18.20| 90,1 | 25.22.40~27.21.00 | [ K #| 995.9[26.21.30§ NNE | 13.5 |27.04,32| 998.6 | 26.2 83 NE 6.2 | 26.05.40

25.19.15~27 08.41 | 13.5 |27.03.23~27.04.23} 5.6 | 27.00.14~27.00.24| 82,9 |25.17.50~27.18.40 | /| M M| g77.8(27.04.30| W 49.0 |27.04.55| 982.5( 24.9 82 w 21.3 | 27.04.55
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Fig 8. Mesbanalysis surface charts of typhoon Alex in and near  the tarmon area.
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Dvorak V.F., 1984: Tropical cyclone intensity analysis

using satellite data NOAA technical report NESDIS I1.

JTWC, 1987 1987 annual tropical cyclone report.

Report on Typhoon Alex of 1987

Research and Development Center

Central Weather Bureau

ABSTRACT

Typhoon Alex, labelled as No. 8708, was the forth tropical cyclone during the month of July. Alex showed initial

signs of development on July 22. Five days later, on the 27th, Alex landed the north tip of Taiwan. Then, it passed

through the east part of mainland China and finally dissipated over the East China Sea,

From the analysis of the typhoon, the following preliminary resuits are obtained:

1. The GMS satellite could well monitor this storm. Its formation, development and dissipation could clearly be

manifested by the GMS sateltite images as shown here.

2. When Alex approached to Taiwan, a secondary low developed to the west side of the Central Mountain Range

{CMR)}. However, the main center was observed eventually during the stage of landfall over Taiwan.

3. Due to terrain effects in Taiwan, both the wind structure and rainfail distribution of the typhoon were strongly

modified. For the wind structure, there were two maximum wind centers occurred to the seas north and south of the

CMR and a wake zone was accompanied with the secondary center of the typhoon. For the rainfall in Taiwan, the

orographic terain strongly controlled its distribution with the maximum centers occurred to the windward side of the CMR.

4. From the evaluation of the six objective typhoon track forecasting methods, it is found that so far as typhoon

Alex is concerned. If the direction of typhoon movement changes about 30 degrees or more, the forecast results are

usually unsatisfied.

Key Words: Best track, QOrographic enchanced effect, the secondary' low.
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,Table 1 : Listing of warning issued by C.W.B. for Typhoon GERALD
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Fig. 2 : The best track of Typhoon GERALD
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Fig. 3 : The four stages of GERALD’s life
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Table 2 : Eye-fixes for Typhoon GERALD by Kaohsiung Radar station

e 2 4R B 8714 B 76 £ 9 B
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Ac Sc | We | DsDs | FsFs Ac | Sc | we | DsDs | FsFs
UTC |4t # | & UTC |4t #|H &€
0820 | 20.6 | 122.4| 3 5 | — | — — 0917 | 22,2 [120.1| 3 2 9 34 i2

0821 | 20.7 | 122.4 5 8 9 34 10 0918 | 22.4 | 120.0 3 2 X a3 10

0822 | 20.7 (1223 4 1 9 31 08 0919 | 22.5 | 119,9 | 3 2 X 33 11

0823 | 20.8 | 122.2 1 1 9 30 o8 0920 § 22,7 | 119.8 | 3 2 X 34 12

0900 | 20.9 {121,9| 1 0 9 29 10 0921 ~ 0923 BRFEEH

0901 | 20.9 |121.8 1 0 L 30 12 1000 | 23.2 | 119.2 2 - — 33 10
0902 § 21.0 | 121.7 1 ¢ 9 30 08 . 1001 | 23.4 | 119.4 3 2 — 35 08
0903 | 21.1 | 121.8 1 0 9 31 06 1002 | 23.5 | 119.3 1 -0 3 34 12

0904 | 21.2 | 121.5 1 0 9 30 08 1003 | 23.7 1 119.3 | 1 0 4 36 12 |

0905 | 21.3 | 121.4 1 0 9 30 08 1004 | 23.9 | 119.3] 1 0 4 36 12

0906 | 21.4 | 121.3 1 ] 9 31 10 1005 | 24.6 | 119.2 1 0 3 32 10

poo7 | 21.5 |121.2] 1 0 9 31 08 1006 | 24.2 | 119.0| 1 0 2 32 13

0908 | 21.5 | 121.1 1 0 9 30 06 1007 | 24.3 | 118.9 1 0 2 33 10

0809 | 21.6 | 121.0 1 0 9 31 08 1008 | 24.5 | 118.9 1 5 3 35 . 10
0910 | 21.6 | 120.9 3 2 9 31 10 1009 | 24.6 | 118.8 1 5 x| 34 10
0911 21,7 | 120.8 3 2 9 31 19 1010 | 24.7 | 118.7 1 3 X 35 06

0812 | 21.8 | 120.6 3 2 9 30 08 1011 | 24.8 | 118.7 1 5 1 35 06

0913 { 21.8 | 120.5 3 2 9 31 08 1012 | 24.8 | 1186 1 5 i 33 06

0014 | 21,9 | 1204 3 | 2 | 9 | = 10 || 1013 | 24.9 |18a| 1 | 5 | 1| 3 14

0915 | 21.9 | 120.2| 3 2 9 29 06 1014 | 25.1 | 118.2{ 5 5 1 32 14
0916 | 22.0 | 120.1] 3 2 9 33 08 1015 |fmiksEfr » Heil E 5 R

B Ac (BRFFLUBEZERE) - Sc (RZBREEE) » We (BZEEARBEIRE) » (BRFHIRENER
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