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Table 1, The best track positions of typhoon
HAL (2000Z-2500Z June 1985)

ET

sog | s | Bx Lo x ®=
= sl | W |
B |z) He BUE | (mb) | (m/s) | J7i | (km/br)

20 | 00 (150 1306 984 23 | 280] 15
20| 06 |15.2 1298 979 | 30 | 285| 15
20 | 12155 1288 o976 | 30 | 290| 16
20] 18 |159) 1278 975 35 | 205| 18
21|00 |163 1268 969 | 35 | 26| 18
21|06 169 1256 969 43 | 295 20
21| 121179 1242 95| 48 | 305| 28
2118|187 1228 965| 48 | 305 ° 30
2200191 1213 965 | 48 | 285 28

22| 06 [19.3 120.3) 965 48 230 22

22, 121197 1197 965) 48 | 295 | 16
22 (18 |204] 1290/ 961 45 | 315] 16
23|00 f21.] 1179 961 | 45 | 310| 18
231061214 1169 965| 45 | 285| 18
23|12 {217 1163 965 45 | 300 16
23| 18 |21.8| 1154 965 45 280 . 14
‘24 [ 00 |22 1153) 970 [ 45 | 360
24 |06 (228 1153 975| 30 | 360
2412233 1151 975 | 30 | 340/ 10
24 (18 [239 1151 980! 25 | 360 10
25 [00 {2420 1151 988 | 20 | 360 8
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Table 2. Sequanceé of typhoon warnings issued by CWB for typhoon HAL (21-24 June 1985)
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Fig. 5 The best track of typhoon HAL (2000Z-2506Z June 1985)
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Table 3. Eye fixes for typhoon HAL by
aircraft

19 | 23|13 150 | 130.7 55 984
20 |06}15] 152 | 1298 65 979
20 {08]51] 150 | 1298 65 . 976
20 | 21|37 160 | 1273 65 -
20 123|441 162 | 1279 65 969
21 (09|00 170 | 125.2 90 964
21 |11 [32) 17.7 | 124.3 - -
21 |20(56( 190 | 1216 e —
21 |23433[19.1 [ 1214 65 961
22 {0841 190 [ 1202 75 —
22 | 11| 28| 19.7 | 1198 80 961
22 |19 |31 | 204 | 1188 : &

FU EERASHE EEMLER
Table 4, Eye fixes for typhoon HAL by the Radar station at kachsiung

5| B | & | dom | s | e | gl | B | G, | & | i | e | eri | &
22 06 00 19.2 | 120.2 — —_ 22 21 00 20.8 | 118.8 32d 13
22 .08 00 195 | 120.5 INTTIAL — 22 22 00 209 ) 1188 300 ]
22 09 00 196 | 1204 360 3 22 23 00 21.0 | 1184 300 i3
22 12 00 18.7 120.1 310 8 23 | 00 o0 21.2 ; 118.1, 320 19
22 1. 13 00 19.8 | 1199 320 8 23 01 00 209 1 1179 290 16
22 14 00 199 | 119.8 320 9 2_3 . 02 . 00 21,7 | 117.7 300 17
2 | 15 o0 199 |.119.9 320 9 23 03 00 21,2 | 1174 - 300 17
22 16 00 19.9 | 119.5 320 2 23 04 [1]3] 21.3 | 117.2 280 10
22 17 00 20.1 119.4] 340 9 23 05 a0 214 | 1171 310 12
22 18 00 20.2 | 119.3 340 g 23. 06 00 215 | 1169 310 12
22 . 19 00 20.5 119.2} 340 9 23 o7 00 216 | 116.8 310 13
22 | 20 | 00 [207 | 1100 340 9 I 23 | 08 | oo |217| 16d 30 | 10
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Table 5. Eye fixes for typhecon HAL by satellite

& s e n|lxa]e|B|s |||l |5]a |t s
20 | 00 | 00 | 152 13&4 210 |18 | 00 | 189 | 1225 23 | 12 |00 | 216 | 1160
20 | 03 { oo | 152 | 1301} 21 | 21 | o0 | 192 | 1220) 23 | 16 | 00 | 217 | 157
20 | 06 1 00 | 152 (1200 22 | oo | o0 | 192 | 12100 23 | 18 | 00 | 218 | 1153,
20 | 0o | 00| 154 mﬂ 22 [ 03 | 00 | 191 1206 23 { 21 | 00 | 218 | 152
20 | 12 | 00 | 157 | 1204| 22 | 06 | 00 | 192 | 1205 24 | 00 | oo | 221 | 1153
20 | 16| 00 | 157 | 1204) 22 | 09 | 00 | 195 | 1200] 24 | 03 | 00 | 227 | 1155
20 | 18 [ 00 | 162 | 1281 22 | 12 | o0 | 198 | 1198] 24 | 06 | 00 | 231 | 1155
20 | 20 | 00 | 162 [1zr0f 22 | 16 | 00 | 202 | 1105 24 | 00 | 00 | 233 | 1153
21| 00 | 00 | 166 {1267 22 | 18 | 00 | 204 | 1192 24 | 12 | 00 | 233 | 1152
21 | 03 | 00 | 167 | 1263 22 | 21 | o0 | 207 | 187 24 | 16 | 00 | 239 | 1155
21 | 06 | 00 | 172 [ 1259 23 | o0 | 60 | 209 | 178} 24| 18 | 00 | 239 | 1158
21 | 09 | 00 | 173 | 1253)-23' | 03 | o0 | 21 |1172f 24 { 21 | o0 | 238 | 1158
21 | 12 | 00 | 179 | 1242 23 [ 06 | 00 | 214 | 117.0] 25 | 00 | 00 | 240 | 115.2
21 | 16 | 00 | 189 | 1234 23 | 09 | 00 | 216 | 1165 25 | 06 | 00 | 205 | 1157
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Table 6. The meterological summary of CWB stations during Typhoon HAL'S Passage

(19854%)

(mm)

B & # 8 (mm)

_— RESE (mb)| B M & KX B & (m/s) | BAEE (m/s) | E0m/s) Lt BE X B X = |

B LG e Y e e e CEE EEE L ’J‘Ea WHER B AL A HEE 5| gk B R AER B S
i | -987.23 04 18] SE |30.3f3 01 34/10003|25.6] 94 SE 21003 05 1021.14.00-232400] 3723.09.00—23.10.00  3.223.02.00—23.09.10  6.2{23.05.01—23.10.39
# | 9971023 16 00| SE |26.323 05 15| 997.8{28.5 78| SSE |14.223 10 51[22.09.39—23.18.20]  2.6/22.19.00—22.20.00)  1522.19.22—22.19.32  17.422.06.00—23.08.40
W # | 9044123 04 05| S |[33.0123 04 03 904.4(216) 98 S |21.4123 07 30122.05.00—23.17.00|  2.3022.18.00—22.19.00|  0.922.18.20—22.18.30|  7.622.12.50—23.06.50
#T-8l | 996723 07 10| SE {13.7)23 07 30 996.9(24.0 88| SW | 6.022 11 10 2.822.18.00—22.19.00]  11/22.18.20—22.18.30  11.0122.12.32—23.06.30
# | 9953123 04 05| SE (23.023 06 52 9959|201 83| SE [10.0}23 07 00/23.06.50—23.07.00|  25[23.00.00—23.01.00]  1.323.00.41—23.0051]  6.0/22.11.25—23.07.10
$ 4 | 91723 0115 E {15022 22 500 992.2(30.2 64| E |10.7{22 23 1022.19.30—23.02.30 09
E F | 9919022 15 37NNW | 6523 14 41 997.2/ 209 73 NNW| 3.523 15 00 80(23.17.20—23.18.200  7.6{23.17.58—23.18.08 10.4[22.15.10—23.18.20
# M | 992522 20 38) SW | 11522 12 20| 9949|295 80| SW | 76022 12 03 5.5{23.18.00—2319.000  2.0/23.18.35—23.18.45)  5.6[23.02.40—23.19.45
AAM | 8859123 03 00| E {21822 21 40| 8864|231 75 E |1L7[22 21 40 5.222.1620—22.17.000  1.622.17.40—22.17.50|  7.3[22.16.20—~23.11.20
% ¥ | 9920022 18 10| SE |22.323 08 52| 996.8/280] 81| SE 123023 13 4523.08.40—23.1640)  0.62216.00—2217.00 0.422.16,3022.16.40  1.022.1320—2312.15
¥ # | 9920022 18 00| SSW |11.9[23 13 25| 994.2(28.4] 78 SSW | 8.323 13 00 18723.09.40-23.10.400  0.623.09.50—23.10.00]  3.822.11.39—23.13.00
FIEi | 753412301 451 SE {13.3123 17 01| 756.3(15.7] 79| W | 3523 00 00 4.42300.00-23.01.00  2.0123.09.54—23.10.04 39.5[23.05.40—23.18.05
il | 3010822 21 50 | SE |227)23 18 5022.19.00—24.08.00  14.0(22.18.00—22.19.00|  2.422.11.00~21.11.02| 158.0[22.03.00—~23.20.00
% 7 | 992252 20 36| SSE |237)23 10 59| 997.7(28.1| 78| SSE |145{23 15 40j23.07.22— gt sy |  35.0123.08.00—23.00.00 17.0123.08.20—23.08.30 78.0[22.11.15—23.12.40
% #: | 991822 16 22| SSE [24023 05 43| 9944|27.7] 75| SSE [14.223 05 50123.0550—23.16.50{ 11.022.14.05—-22.15.05  3.5(22.14.40—22.1450| 37.9[22.08.05—23.15.20
kg | 992222 17 53| SE |31.4[23 07 55| 996.1/26.8| 84) SE |24.323 07 58j22.07.00—8 # |  1.5[23.00.00—23.0955  0.4123.09.10-23.09.20,  3.3(22.13.20 -23.09.55
HHOF | 91922 17 00| NE |19.0[22 08 12| 996.0(28.00 80| NE |12.0122 08 1522.02.00—23.02.00 14.1[22.0850—22.09.50  4.622.00.40—22.0050| 89.9{22.04.00—23.11.03
W R | 993.222 17 00| NNE |41.2)22 06 32| 994.825.3| 100] NNE [25.322 06 34[22.01.50—23.16.50) 7.422.05.56—22:06.560  2.0022.06.07—22.06.17| 24.7[22.04.58—23.13.25
K R | 994422 15 52 NNE (25622 11 44| 996.6(26.2 96{ NNE | 11422 04 402202450 —22.0440) . 28.923.19.10-23.11.10)  12.523.07.18—23.07.28) 154.821.04.00—24.05.00
OB | 9962022 16 35 NE |16.7]22 05 59| 998.7/27.7| 81| NE | 9.022 06 51 30.6,23.08.20—23.09.10 12.7/23.08.28—23.08.38) 134.822.04.00 ~23.14.30
B # | 997.822 14 25| NNE [17.522 08 02|2001526.2] 89| NNE [10.5}22 08 10[22.01.30—~23.13.20| 23.9|22.1859—22.19.55 11.0[22.18.57—22.19.07| 150.2{22.04.35 ~23.16.10
T 1 [1000.223 05 000 S {13.0[23 11 17/1001.0(29.2 84| SSE | 7.323 60 00 1L,0123.1600—23.17.00{  6.023.16.30—23.16.40 96.3(22.04.30—23.16.10
W | 999.023°05 00| ESE |15.0[23 00 07 999.1/267 95| ESE | 9.0z 23 50[22.06.24—23.19.22)  6.0023.04.00—23.05.000  3.0{23.04.40—23.0450 24.420.23.20—23.05.10

9981123 04 01} SE [24.023 04 02 998:2)27.2| 85| SE |13223 04 10020853—23.1234  53023.0321-230421  51230321-230331) 396 22.04.50—23.17.20




FL  BERREFRREEDLEMRETRE
Table 7. Eye-fixed error summary for typhoon HAL.

A M BEST TRACK CWB JTWC RITD

2 [s@ N E|FE] N | B IBE] N E |FE N E |3 f)_
20 | o0 | 150 | 1306 152 | 1309 | 35 | 151 | 1308 | 25 | 150 | 1305 | 11
20 | 06 | 152 | 1298 152 | 1299 | 11 | 154 | 1208 { 22 | 152 | 1298 0
20 | 12 | 155 | 1288 167 | 1203 | 54 | 156 | 1290 | 33 | 155 | 1201 | 33
20 | 18 | 159 | 127.8 162 | 1283 | 64 | 162 | 1283 | 64 | 163 | 1284 | 75
21 | 00 | 163 | 1268 163 | 1268 | 0 | 163 | 1269 | 11 | 163 | 1267 | 11
21 | 06 | 169 | 1256 169 | 1259 | 33 | 169 | 1257 | 11 | 166 | .1258 | 42
21 | 12 | 179 | 1242 179 | 1246 | 44 | 177 | 1245 | 40 | 173 | 1245 | 75
21 | 18 | 187 | 1228 187 | 1233 | 55 | 186 | 1234 | 65 | 184 | 1230 | 40
22 | 00| 191 | 1213 193 | 1210 | 40 | 193 | 1202 | 25 | 194 | 1210 | 50
22 | 06 | 193 {1203 194 | 1205 { 20 | 194 | 1201 | 20 | 192 | 1202 | 12
22 12 | 197 | 1197 198 [ 1198 | 12 | 197 | 197 | o | 197 [ 1198 | 11
22 | 18 | 204 | 1190 204 | 1194 | 44 | 205 | 1190 | 11 | 202 | 1190 | 22
23 | 00| =211 | 179 211 (179 | o | 212 | 179 | 1 | 200 | 179 | 11
23 | 06 | 214 | 1169 215 | 1169 | 11 | 217 | 1170 | 35 | 216 | 1169 | 22
23 | 12 | 217 | 161 217 | 161 | o | 217 | 161 | 0 | 216 | 161 | 1
23 | 18 | 28 | 1154 218 | 1154 219 ] 151 | 35 | 217 | 1156 | 25
i — 26 26 . 28

BN ERERE RN R TR B IR R
Table 8. Summary of forecast position-errors for typhoon HAL - _
W BEST TRACK CWB JTWC " RJTD

B R(Zx N E (kni% N E (%ﬁ% N B (%{%) . B km)
21 | 00 | 163 | 1263 185 | 1268 | 240 | 185 |a267 [202 | 170 [ 1270 | 80
21 | 06 | 169 | 1256 184 | 1258 165 | 186 | 1262 [200 { 180 | 1260 |130
21 [ 12 | 179 | 1242 184 | 1256 {155 | 180 | 1261 [200 | 180 | 1260 |190
21 | 18 | 187 | 1228 187 | 1246 {190 | 186 | 1252 |255 | 185 | 1250 |-230
22 | 00 | 191 | 1213 186 | 1233 {210 | 192 | 1231 |176 | 185 | 1235 | 236
22 { 06 | 193 | 1203 192 | 1228 |258 | 204 | 1221 [220 | 190 | 1220 |176
22 | 12 | 197 | 1197 203 | 1213 |170 | 212 | 1213 [175 | 192 | 1208 |127
22 | 18 | 204 | 1190 217 | 1200 | 176 | 229 | 1201 |207 | 209 | 1190 | 55
23 [ 00 | 211 | 1179 229 | 1172 |209 | 234 | 1183 (253 | 222 | 1163 | 200
23 | 06 | 214 | 1169 223 | 1175 |121 | 241 | 1187 |264 | 225 | 1150 |231
23 | 12 | 217 | 1161 233 | 1178 |242 | 229 | 1183 [253 |.225 | 1150 | 145
23 | 18 | 218 | 1154 238 | 1193 [451 | 241 | 1188 |418 | 230 | 1160 | 143
24 | 00 | 221 | 1153 251 | 1151 1330 |- 251 | 1155 |330 | 235 | 1145 | 176
24 [ 06 | 228 | 1153 251 | 1134 [308 | 249 | 11380 [314 | 240 | 1140 | 179
2 | 12 | 233 | 1151 244 | 1138 (176 | 245 | 1131 |237 | 230 | 1130 | 242
24 | 18 | 239 | 1151 235 | 1122 |291 | 242 | 1125 (259 | 235 | 1125 | 264
iiaa - 230 256 175
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Table 9. Forecast error summary for typhoon -

HURRAN P C. CWB-81 ARAKAWA CLIPER
Inc;;ltzl Vector R. | Angie| - : : ;
i error | Angle . V. R.A. A, V. R.A. A. V. R.A. A. V. R.A. A.
: error | dev. | P T

12HRS 6.20.18 21.0 109 21 63.1 29.4 7.6 43.5 29.5 71 | 622 69 |— 23 — — —
6.21.00 102.4 39.2 |—11.2 | 1054 185 [— 65 | 1064 185 |[— 6.5 | 1064 185 |— 65 . — — —
6.21.06 1235 49 08 | 170.6 0.0 26 123.5 49 08 | 1144 8L |- 76 — = ==
6.21.12 83.9 77.6 147 | 1368 58.1 189 102.1 93.0 17.7 89.4 547 133 — — —
6.21.18 99.6 86.8 19.3 131.7 122.8 29.0 121.0 99.1 216 117.5 1139 24.6 — — —
6.22.00 264.3 1164 |— b4 113.0 7.5 84 279.5 985 [— 3.1 228.1 771 22.0 m— —_ —
6.22.06 101.2 528 |—31.1 118.2 91.2 |- 223 88.6 679 {—292 | 1379 | 484 ([—119 — — —
62212 63.1 281 |— 72 87.3 415 |- 117 90.4 206 |— 44 55.9 367 |—105 — — —
6.22.18 128.3 365 {— 109 99.6 914. |—-"24.0 135.2 456 |~ 16.2 485 367 |[— 84 — — —
6.23.00 127.8 72.7 7.0 111.8 105.6 211 128.2 88.6 12.3 60.0 56.2 17.8 = — —
6.23.06 67.4 67.4 74 | 107.2 | 107.2 15.8 834 83.4 124 97.0 97.0 18.3 — — —
6.23.12 82.2 1018 |— 95 101.6 1277 |- 15 822 [ 1018 |— 9.5 149.3 179.8 83 — — —
6,23.18 170.8 156.6 |—77.5 1525 1529 (- 68.7 161.8 1466 |[— 767 226.8 3008 [—30%4 — — fe—
AVERAGE | 1104 655 |— 7.8 | 1154 734 |— 24 1189 69.5 |— 5.7 | 1149 813 14 — — .
24HRS 6.20.18 1383 72 |— 12 | 2423 59.3 74 | 1857 45.5 54 | 1928 614 75 | 3217 | 2712 14.9
6.21.00 1912 565 |- 3.1 [ 2829 49 36 | 2086 458 |— 20 | 2027 141 23 | 2594 673 |— 57
6.21.06 176.5 40.9 93 | 2516 29,0 114 | 1976 38.5 9.7 167.7 175 63 | 3058 127.9 25.9
6.21.12 1544 93.4 136 166.8 1549 18.7 2310 141.1 19.8 111.9 0.3 11.7 178.1 129.3 18.1
6.21.18 1315 44 73 | 1457 | 1219 185 | 2385 38.7 148 | 2259 69.4 173 | 1204 | 1203 15.8
6.22.00 390.0 1485 {— 14.2 93.0 195 |— 0.5 | 4588 1943 |— 103 234.8 63.7 1.1 135.7 38.8 Yl
6.22.06 226.0 82.8 |— 151 75.2 832 |[— 97 1278 148.8 1— 139 235.9 986 [— 125 90.2 5.8 123
6.22.12 55.6 15.5 10 195.3 31 23.1 187.1 39.7 14.2 195.6 1271 |—11.1 157.3 77.8 214
6.22.18 174.9 20.3 192 | 2657 | 26286 322 | 2273 43.6 17.1 194.2 | 194.2 17 | 3139 | 165.3 47.8
6.23.00 365.3 | 396.7 276 | 463.0 | 4954 634 | 3766 | 4105 37.0 | 306.8 | 341.3 37.7 | 4346 | 4683 38.2
6.23.06 2516 | 3089 |—126 | 2490 | 3479 7.7 | 2480 | 3206 |— 64 | 2571 | 3281 |- 7.1 | 2639 | 3623 7.8
6.23.12 2421 | 2826 |[—414 1576 | 2775 |- 188 | 1175 | 236.7 |—34.0 | 365.6 | 418.0 |—423 | 2106 | 337.1 |—17.7
6.23.18 308.1 3181 |—659 206.9 251.1 - |— 504 283.8 260.7 |—69.9 396.4 419.1 |-68.1 1512 303.0 |—29.2
AVERAGE 2158 | 1373 |— 5.8 | 2150 | 1623 82 [ 2376 | 1510 |— 14 237.5 [ 1725 |— 43 | 2264 1203 12.1
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Tahle 10. Forecast error summary for typhoon HAL

HURRAN P. C. CWB-81 ARAKAWA CLIPER
Iral;;gl Vector R. Angie I L
: error | Angle | . V. R.A. A, V. R.A. A, V. R.A A, V. R.A. N
error dev. )

' 36HRS 6.20.18 208.9 284 5.7 3945 126.5 18.0 3327 1128 154 —_ a— — i — —_
6.21.00 141.8 154 1.6 333.3 77.1 12.7 214.6 223 38 — — — P — —
6.22.06 1447 113.9 6.7 3114 1259 134 227.0 148,06 1i.z — — — g — —_
6.22.12 143.0 136.1 9.0 251.3 205.9 18.1 298.6 292.0 18.1 — — —_ oy e =4
6.22.18 1336 114.9 84 226.5 2114 195 | 366.5 3314 194 — — e wdl, — —
6.23.00 380.2 3802 [— 76 157.0 157.0 36 506.1 5961 |— 28 —_ — — — — —
6.23.06 319.8 7.7 |— 6.5 15.2 846 0.6 69.1 751 |— 53 - — — — — —
6.23.12 58.6 1420 38 296.6 248.0 14 258.2 143.4 270 - — — — — —

6.23.18 68.3 214.1 2.5 207.0 242.5 26.7 214.2 141.3 206 — — — — — —
6.24.00 466.0 626.0 [-- 14.0 496.6 685.4 26.3 356.7 559.9 9.9 — — — =2 — s
6.24.06 402.6 557.3 [-- 315 350.2 6180 |— 16 .[ 2756 5318 |— 29 —_ — — —_ s —_
6.24.12 354.4 5516 |—423 2456 515 9 —15.3 115.3 3223 1—209 — — — — — —
AVERAGE 2352 2464 |— 54 274.6 274.9 13.0 277.1 2731 7.8 — — — — — -—
48HRS 6.20.18 176.8 1054 40 405.2 2358 18.2 428.7 262.6 20.5 — - - 321.5 271.2 16.4
6.21.00 172.4- 30.3 0.4 3815 189.5 122 303.1 1469 7.0 — — — 244.7. 301 |— 12
6.21.06 2203 1334 9.6 420.8 212.3 1563 351.9 2122 .| 158 — — == 487.3 353.0 26.5
6.21.12 224.2 203.2 133 364.8 2715 22.1 503.2 558.3 247 — — — 318.7 2325 188
6.21.18 193.8 3333 126 ' | 356.3 365.3 248 562.7 799.6 273 — — — 307.3 312.2 216
6.22.00 4457 7310 |— 5.8 2325 505.6 5.6 764.3. (10454 4.4 — —_ i 341.2 576.1 13.6
6.22.06 318.2 111 2.8 924 3756 |— 70 gl.1 3241 |— 38 — —_ e 233.0 473.5 15.2
6.22.12 96.6 470.5 0.5 469.2 526.7 424 | 3883 4131 38.0 — — = 3209 | 5824 218
6.22.18 101.1 500.7 |— 55 412.7 532.7 414 3389 420.0 371 —_ — = 260.0 603.2 18.2
6.23.00 550.7 | 943.7 |—206 | 690.1 | 9308 37.1 | 492.0 | 9037 15.9 - — — | 4328 | 8705 6.7
AVERAGE 250.9 355.3 1.1 382.6 4206 21.2 4314 516.7 18.7 — — — 326.7 431.0 158
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Fig. 14 Surface chart of typhoon HAL at 2206Z June, 1985
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Report on typhoon “HAL” in 1985

Yann-Jang Lin'

Junior Meteorologist, Forecasting, Center, Central Weather Bureau

ABSTRACT

HAL, the fourth typhoon occurred in the North-western Pacific in this
year and it was the first tropical cyclone inpvading Taiwan area in 1985, .

HAL’s maximum wind speed near center reached 48m/s, its moving

‘direction kept steady but moving speed was varied when it drew near Luzon

Island and crossed Bashi Channel.

Only a few damage was reported in the southern Taiwan during its

passage., After HAL passing away Taiwan, it induced the southwestern

airflow that brought the very strong wind force in Tainan and Kaohsiung

area and the heavy rainfall in Taitung area.

To verify the mean error’s of AL position prediction by five objective

typhoon track forecasting methods will be discussed 'in this report. Com-
paratively, the results show that HURRAN’s method was the best one.
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