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Table 1 The first warning issued by CWB for typhoon NAT
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Table 2 The second warning issued by CWB for typhoon NAT
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Table 3 Eye-Fixes for NAT by the sattelite at CWB and GUAM

shiths R (CWBYBR B (PGTW) | f# PREKFH(CWB)Y B & (PGTW) |

B |fOo0LE I A B M@ (doE B
" E o W E B

EE%'&&EE BREKE = B |B |F|# E|E B R K s
09 (1612 |20.7|119.4|T2.5 | 20.1 |119.4|T2.5 09124112 — — — - — —
09 |16 18|20.5(118.9|T2.5 | 20.5 [117.7|T2.5 092418 — — - - - —
09 {17 (0020.2 4118.6 T2.5 {20.3|118.0{T2.5 09 {25{00({20.0(116,6/T1.0[20.4[117.0{ —
09 |17|06|19.8(117.5|{T2.5 [19.9]117.9|T2.0 09 {25{06|19.8[116.4[T1.0|19.4116.5{T2.5
09 |17|1220.0|116.7|T2.0 {20.3 {117.5{T2.0 09 |25(12(17.8|115.6|{T1.0| — — -
09|17]18]20.0(117.3|T2.5 [20.0 [116.9|T2.5 09 |25{18(17.5|115.7|T1.0| — - -
09 [18]00|19.8(118.5/T2.5 |19.9 (118.9|T2.5 09 (26]00]17.1(115.6|T11.0 {15.9116.7|T2.0|T.D
09 |18|06|18.9|119.5/T2.5 | — — - 09 |26|06(16.8|115.2{T1.0 {16.8]115.7] — |T.D
09 {18|12(19.7{119.8/T2.5 | — — - 09 26 [12]16.5(115.5{T1.5 |16.61115.5{T1.5|T.D
09 |18|18]19.3{119.4{T2.5 | — — - 09]26{18[15.9(116.2|T1.5 [15.6[116.6{T1.5/T.D
09 {19]00{20.0}120.7T2.5 | — - - 09{27{00|15.9/116.9|T1.5 [15.80117.3} — |T.D
09 (19| 06|20.0 121.9 T2.5 [21.7 |122.3{T2.0 09127]06|16.0{116.5|T1.5|15.8117.2|T1.0|T.D
09]19]12{20.6|122.6{T2.0 |21.9 [123.3{T1.5 09|27!1215.7[116.4|T1.5|15.4[116.7{T1.5{T.D
09 |19|18]20.6/123.0{T2.0 [21.4|124.0|T1.5 09 (27/18{16.0|116.5(T1.5{16.0116.4[T2.0|T.D
_69 20100|21.1(123.5[T2.0 {21.3(123.4|T2.5 09 (28{00(15.6 117.1|{T1.5|16.3[117.3|T2.5{T.D
09 {20{06|21.4 123.8 T2.0 |21.5(124.3|T2.5 09|28|06{16.0{116.8/T1.5|16.4[117.6(T3.0|T.D
09 {20]12|21.2/124.8/T2.0 | — - — 09 (28|12 |16.0(117.4|T2.0 | 16.4{117.5/T3.0
09 {20]18}21.5(125.5T2.5 |21.5125.7 T2.5 09]28|18[16.1]116.8{T2.0|15.6{116.5{T3.0
09 |21]00] 21.3{125.5/T3.0 |{21.0(125.6{T3.0 09|29(00{16.3|116.4|T2.5|16.3|116.1{T3.5
09(21|06|21.6(125.4{T3.5 | — - - 09)|29|06{16.5]116.2|T3.0(16.5[116.0{T3.5
09 |21 12| 21.5/125.4[T4.0 [21.5[125.3|T5.0 09(29({12(17.3116.4|T3.0 |17.3}116.1|T3.5
09 |21]18]21.8{124.7[T4.5 |21.8(124.6|T5.0 09129|18|18.0(116.7|T3.5|18.3{116.8{T3.5
09]22|00|21.6[123.9|T5.0 [21.7 [124.0|T5.5 ¢9(30|/00(18.8|117.0|T3.5 (18.8{}17.0|T2.5
09]22|06]21.9]1123.3{T5.5 |21.9(123.3[T6.0 09{30|06{19.9{117.2|T3.5|19.9{116.9|T3.0
09 [ 22|12 21.9|122.5|T6.0 |21.9 |122.5|T16.0 0930(12]20.9(118.0|T4.0|20.9{117.6{T3.5
09]22|18)22.1{121.6{T5.5 {22.1[121.5{16.0 09]30({18}21.8{117.7{T3.5|21.6{117.8|T3.5
09 123{00|22.1]120.7 T5.0-{22.1 (120.8|T5.0 10{01]00(22.3(117.5|T3.5-22.2[117.7| —
09 /23| 06(22.3(120.3|T4.0 | — - — 10{01(06}22.8|117.5|T3.5 |22.9{117.7| —
0923|121 22.4/119.7{T3.5-|23.1 {120.1|T4.5 100112 |23.3(|117.4|T3.5 {23.2(117.4| -
09 |23[18|22.4|119.2{T2.5 {22.5|118.9|T3.5 10/0118(23.8(116.7| N [24.4117.0
09!24]0022.7|118.4|T2.0 (22.3(118.0|T3.0 10 02 00 [24.6{116.6 - - -
0912406 |22.6117.8|T2.0 |22.5 |118.3| — 10|02 |06 25.2/116.0| N | — - -~ {T.D
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Table 4(a) Eye-Fixes for NAT by the radar at Isigaki Jima

R @ | AE B (4798 § K i 2 A tH B (47918)
A|B |K|# E|&& EjA|B|K|#& EIR B
09 |20 |02 21.2 123.8 |09 | 21| 17 21.6 124.8
09 {20 |03 21.2 123.9 {109 | 21| 18 21.6 124.7
09 {20 {04 - — 09 | 21|19 21.7 124.6
09120 {05 21.3 124.0 Jo9 | 21 20 21.7 124.5
09120 |06 21.2 124.3 09 | 21|21 21.6 124.4
09 {20 |07 21.4 124.4 [[09 | 21| 22 21.6 124.2
0920 |08 21.3 124.5 |09 | 21| 23 21.7 124.2
09 {20 |09 21.1 124.6 ||09 | 22| 00 21.6 124.1
09120 |10 21.3 124.7 ||09 | 22 01 21.6 123.9
09|20 |11 21.1 124.8 |09 | 22| 02 21.7 123.7
09|20 (12 21.4 125.0 |(09 | 22|03 21.7 123.7
0920 |13 21.6 125.2 ({09 | 22| 04 21.8 123.6
09120 |14 -~ — 09 | 22 | 05 21.7 123.4
09 |20 |15 21.2 125.2 {109 | 22 | 06 21.9 123.2
09|20 |16 21.1 125.4 {| 09 | 22 | 07 21.8 123.1
09 |20 |17 21.5 125.2 f09 | 22 | 08 21.8 123.0
09 (20 |18 21.5 125.3 [[09 | 22|09 21.8 122.9
09|20 |19 21.4 125.4 JJ]09 | 22| 10 21.8 122.7
09 {20 |20 — — 09 | 22|11 21.9 122.7
09 {20 |21 21.3 125.4 {09 | 22|12 21.8 122.6
09|20 |22 21.3 125.5 |09 | 22|13 21.9 122.4
09 |20 |23 21.4 125.5 {109 | 22| 14 21.9 122.3
09 |21 |00 21.3 125.5 || 09 | 22 | 15 21.9 121.1
09|21 |01 21.3 125.6 || 09 | 22 | 16 22.0 121.9
09|21 |02 21.3 125.6 09 | 2217 22.1 121.8
09 {21 |03 21.4 125.6 || 09 | 22 |18 22.1 121.7
09 |21 |04 21.5 125.6
0912105 21.4 125.6
09|21 |06 21.4 125.6
09|21 |07 21.5 125.5
09|21 |08 21.5 125.6
09|21 |09 21.5 125.5
0921110 21.6 125.4
09|21 |11 21.5 125.4
09|21 (12 21.5 125.4
092113 21.5 125.2
09|21 |14 21.5 125.1
09|21 |15 21.5 125.0
0921 |16 21.6 124.9
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Table 4(b) Eye-Fixes for NAT by the radar at Kaohsiung and santo

B Mo|& Ho(46744) | B B @ | & HE (46744) |3 B (59316)
Bl B| B |#& B E|B |B | & |& R El#& EIRg E
09 |22] 03| 21.7 123.3 [o09 |23 |17 22.4 119.1 22.7 119.0
09 | 22| 04 — - 09 | 23|18 | 22.4 118.9 22.7 118.9
09! 22|05 - - 09 | 23|19 22.4 118.8 22.7 118.8
09{22]| 06| 21.9 123.2 {109 | 23|20 22.5 118.6 22.7 118.8
09122 07 21.9 123.1 09 | 23|21 22.5 118.5 22.6 118.7
091221 08| 21.8 123.0 ||09 | 23|22 | 22.5 118.5 22.5 118.7
09122(09| 21.9 122.9 |09 {23} 23 22.4 118.4 22.4 118.6
09.]22 10| 21.9 122.7 [[09]24]00 22.3 118.3 22.6 118.5
092211 21.8 122.7 [log [ 2401 22.2 118.3 22.7 118.5
09 |22 12] 21.9 122.6 |09 | 24 | 02 — - 22.6 118. 4
09 [ 221 13 21.9 122.4 09|24 |03 — - 22.5 118.4
09 | 22| 14 21.9 122.2 |09 | 24104 - — 22.5 118.3
09 |22(15| 21.9 122.1 |[09 |24 |05 - - 22.5 118.3
09 [22] 16! 22.1 122.0 |09 {24 | 06 - - - -
09|22 | 17| 22.1 121.6 |09 {24 07 ] - - 22.1 118.1
09)22)|18| 22.0 121.4 [09|24}08 - - 22.1 117.9
09122 119 22.1 121.3 Npe | 46744 7 22 A 03ZF) 15215 46699 131t o
09122 |20]| 22.1 121.2

09|22 21 22.0 121.1 |5 2.59316 #& 24 HOOZF|01Z 559134 B9 EK} o
0912222 22.1 121.0

09|22 23| 22.1 120.8

09 23|00 22.2 120.6

09123 (01| 22.2 120.6

09 23|02 22.3 120.5

09 |23 | 03 22.3 120.4

09| 23 | 04 22.4 120.3

09|23 05| 22.4 120.2

09 23|06 22.4 120.0

09 |23 07| 22.5 119.8

09| 23| 08| 22.5 119.6

09 23|09 22.5 119.6

09,231!10 22.5 119.6 ‘

09123 |11 22.6 119.6

09231 12 22.6 119.4

09 |23 13| 22.6 119.3

09|23 14 22.5 119.3

09 | 23)15| 22.4 119.2

09| 23]16| 22.4 119.2
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Table 4(c) Eye-Fixes for NAT by the radar at

Kaohs iung and Santo

B M@ & T (46744)

55 (59316)

il
Al B R EIR& E|k B

®OE
09 30| 11| - - 20.4 | 117.8
09 30| 12| - _ 20.6 | 117.9
09 30 13 21.0 117.8 20.8 117.9
09| 30| 14] 21.1 | 117.8 | 20.9 | 117.9
09 30 15 21.3 117.9 21.0 117.9
09| 30| 16| 21.3 | 117.9 | 21.1 | 117.9
09| 30 | 17| 21.6 | 117.9 | 21.3 | 117.9
09 30 18 21.7 117.9 21.5 117.9
09 30 19 21.8 117.9 21'7. 117.8
091 30 20 22.0 117.9 21.8 117.7
09| 30 21 22.0 117.6 21.9 117.5
09| 30| 22| 22.1 117.6 22.0 | 117.5
09| 30 23 22.2 117.6 22.1 117.5
10] 01| 00| 22.2 | 117.6 | 22.2 | 117.5
10 01 01 22.2 117.6 22.3 117.6
10 01 02 22.2 117.5 22.3 117.7
10| 01 | o3| 22.3 | 117.5 | 22.4 | 117.6
10| 01| 04| 22.5 | 117.5 | 22.5 | 117.6
10 01 05 22.6 117.5 22.6 117.6
10001 | 06| 22.7 | 117.4 | 22.7 | 117.5
0|0 |o7 | 22.8 | 117.4 | 22.9 | 117.5
10|01 o8| 22.9 | 117.5 | 23.0 | 117.4
10 | 01 09 23.0 117.5 23.1 117.4
10|01 |10 23.1 | 117.5 | 23.2 | 117.4
10 01 11 23.2 117.5 23.4 117.4
10| 01 12 23.5 1 *17.3 23.5 117.3‘
10 | 01 13 23.7 117.2 23.6 117.0
10 01 14 23.7 117.2 23.6 117.0.~

fHEE © 1.59316 7E 30 11 21Z 3 59134 Y ¥kt o
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Fig 1 : The best track of typhoon NAT from 161200Z SEP to 020000Z OCT in 1991.
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Fig 2 : 10 day mean sea suface temperature, 11~20 Sep. 1991.
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Fig 3 : 200mb chart at 161200Z SEP.1991.

— 46 —



PRERB
W E K R

emrEf0x QAIFR 122

14
12

10

i

A

pg: REN80 49 A 16 H12Z KRB
Fig 4 : Surface chart at 1612002 SEP. |
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Fig 6 : 500mb chart at 1612002 SEP.1991. |
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Fig 8 : GMS -4 IR

N :RE80HE9 B 17H23Z HAGMS SHEAN B EE
imagery at 1723002 SEP. 1991.
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Fig 10: 500mb chart at 191200Z SEP. 1991.
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Fig 11: 500mb chart at 200000Z SEP. 1991.
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Fig 12: 500mb chart at 211200Z SEP. 1991.
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Fig 14: GMS —4 IR imagery at 211800Z SEP. 1991.
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Fig 16: 300mb chart at 2200002 SEP. 1991.
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Fig 17: NAT radar echoes observed by HUALIEN station at 221922251 SEP. 1991.
The eye was fixed at 21.9N, 122.6Eo-
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Fig 18: NAT radar echoes observed by kaohsiung at 23070000L SEP.1991.
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Fig 19: Mesoanalysis surface chart of typhoon NAT approaching and landing southeastern
Taiwan (@)(b) coming near southeastern Taiwan (c) landing (d) going out off southern

Taiwan strait.
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Fig 20: GMS —4 IR imagery at
231300Z SEP. 1991.
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Fig 21: 500mb chart at 260000Z SEP. 1991.
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Fig 22: Surface chart at 270000Z SEP.1991.
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Fig 23: Surface chart at 271200Z SEP.1991.
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Fig 25: 500mb chart at 291200Z SEP.1991.
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Fig 26: Surface chart at 291200Z SEP.1991.
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Fig 27: GMS —4 IR imagery at 291200Z SEP.1991.
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Fig 30: The variation of the pressure value at center and the maximum wind speed

near center of typhoon NAT.
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Fig 31: The variations of pressure value at the statio

NAT passage from 22 to 23 SEP.1991.
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Fig 32: The variations of pressure value at Hengchun,
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KA THFRE R ERTERE

Table 5 The best track positions of NAT

¥ My FONE PLEE (RRKBE|ETHE | & B " o
B | B |E@Hd & | (mb) (m/s) | (E) (km, hr) "

9 | 16| 00 ] 21.2 |121.3 1002 15 261 12 BEHEERE
9 | 16f 06 | 20.9 |120.7 1000 15 242 12 "

9 |16| 12| 20.4 |119.4 998 18 248 24 K OE B A
9 |16} 18 | 20.3 ! 118.9 998 i8 258 9 "

9 |17/ 00 | 20.2 |118.4 998 18 258 9 P

9 17| 06 | 20.2 |117.9 998 18 270 9 "

9 17| 12{ 20.1 |117.5 996 20 255 7 "

9 {17) 18| 20.0 |117.2 996 20 251 6 "

9 |18/ 00 19.9 |3118.7 994 20 94 26 ”

9 | 18; 06 | 19.9 | 119.4. 994 20 90 12 "

9 18| 12| 19.9 |119.8 994 20 90 7 ., i
9 | 18| 18| 20.0 |120.5 994 20 81 12 "

9 |19] 00 | 20.1 | 121.0 994 20 78 9 N

9 |19] 06 | 20.4 |121.9 994 20 70 17 "

9 (19| 12| 20.6 |122.5 994 20 70 11 "

9 19| 18| 20.8 | 123.0 994 20 67 9 "

9 |20{-00| 21.0 |123.5 994 20 67 9 "

9 | 20| 06| 21.2 |124.3 994 20 75 14 "

9 [20] 12| 21.4 {125.0 990 23 73 13 ”

9 |20 18 | 21.5 | 125.3 990 23 70 5 "

9 [21] 00| 21.5 | 125.5 980 28 90 3 ”

9 [ 21| 06| 21.5 |125.5 970 33 360 0 FOE K R
9 | 2112} 21.5 |125.4 960 40 270 2 ”

9 | 21| 18| 21.6 | 124.7 950 45 279 12 ”

9 [22/00] 21.6 !3124.1 950 45 270 10 "

9 | 22| 06 21.8 123.2 950 45 284 16 ”

9 | 22|12 | 21.9 |122.5 940 51 279 12 oo O R
9 | 22] 18 22.1 121.5 940 51 282 18 ”

9 | 23] 00| 22.1 |120.7 950 45 270 14 e OE OB R
9 | 23| 06| 22.4 | 120.0 965 35 295 i3 "

9 | 23| 12| 22.6 |119.5 975 30 294 9 ®OE B R
9 | 23] 18] 22.5 | 118.9 985 25 260 10 ”
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i Mo B O RORE | RARE ETHR | KR B
AR |2 &% & (mb) | (m/s) (E) |(km/hr)
9 |24 00| 22.5 | 118.4 985 25 270 9 wOE R Jﬁ(
9 l24]| 06| 22.4 | 118.1 985 25 250 5 "
9 [24] 12| 220 | 117.8 | 990 23 215 9 B
9 |24} 18 21.2 | 117.2 990 23 215 18 "
9 {25/ 00 20.1 | 116.7 998 18 213 22 ”
9 (25| 06 19.6 | 116.6 998 18 191 9 ”
9 | 25| 121 18.5 | 116.3 998 18 195 21 "
9 25| 18| 17.7 | 116.0 998 18 200 15 ”
9 | 26| 00| 17.2 115.8 1000 15 201 10 B E R K
9 (26| 06| 16.8 | 115.7 1000 15 194 8 "
8 26| 12| 16.5 | 115.6 1000 15 198 6 "
9 |26] 18| 15.7 | 116.3 1000 15 140 19 "
9 {27 00| 15.8 | 116.8 1000 15 78 9 "
9 (27| 06] 15.8 | 117.2 1000 15 90 7 "
g (27| 12| 15.6 | 116.5 1000 15 254 13 "
9 27| 18] 16.0 | 116.5 1000 15 360 7 "
9 [28]00]| 16.2 | 117.1 1000 15 71 11 "
9 28| 06| 16.3 | 117.6 1000 15 78 9 "
9 | 28| 12| 16.0 117.4 998 18 213 7 g i
9 | 28| 18| 16.1 | 116.8 998 18 280 11 "
g 29| 00| 16.3 | 116.3 939 23 293 10 "
9 | 29| 06| 16.5 | 116.1 985 25 316 5 "
9 29| 12| 17.3 | 116.2 980 28 7 15 "
9 | 29| 18| 18.0 | 116.7 975 30 34 16 "
9 | 30| 00| 18.8 | 117.0 975 30 20 16 ”
9 1301} 06| 19.9 | 117.3 975 30 14 21 "
9 |30] 12| 20.8 | 117.7 975 30 23 18 "
9 |30 18] 21.6 | 117.8 975 30 7 15 "
10| 1| 00| 22.2 | 117.7 975 30 351 11 "
10| 1] 06| 22.7 | 117.6 975 30 350 9 ”
10 | 1] 12| 23.4 | 117.4 975 30 315 13 "
ng 1| 18| 23.9 | 117.0 980 28 324 11 ”
10| 2{00] 25.0 | 116.7 998 18 346 21 "
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Fig 33: The variations of pressure value at Hengchun, Kaohsiung, Tainan, peng Hu

during NAT approaching from 30 SEP. to 1 OCT. 199i.
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Table 7 The verification of 24 hours forecast errors at different units for NAT
during the warning stage.
(@
CWB PGTW RJTD
BB MERE |EARE | MERE |RERE | BARE| AERS| mEHE | EmiRss | AR
< B
(KM) (KM) | (DEG)| (KM) (KM) | (DEG)| (KM) | (KM) (DEG)
2300Z 234.51 -54.88 -23.32 | 149.89 -45.88 -12.18 | 106.17 -53.77 -11.52
06Z 114.23 47.80 | -11.61 | 118.02 -11.06 -2.89 | 576.00 18.74 175.52
127 66.72 -64.88 | -12.10 | 169.38 -51.88 -18.27 | 103.30 13.65 3.61
18Z 23.39 -14.17 -2.80 91.02 -43.54 -12.83 61.68 9.71 2.64
2400Z 11.12 -10.95 -2.62 [ 106.01 -50.83 -18.96 | 113.03 20.43 8.96
06Z 121.35 45.62 8.43 99.14 55.30 26.07 78.34 66.52 23.37
127 91.32 90.38 27.43 | 222.31 118.51 90.41 | 132.43 77.91 44.21
18Z 147.85 91.37 39.43 | 144.41 -3.91 -2.70 | 206.28 -49.81 -61.64
2500Z 268.70 | 120.00 56.53 | 288.61 -77.56 -61.71 | 285.30 |-113.32 -62.94
06Z 335.75 60.07 73.50 | 326.77 |-113.85 -69.82 | 294.76 | -153.53 -57.85
ZR 3| 141.49 21.48 15.29 | 171.56 -22.47 -8.29 195.73 -16.34 6.44
WYy | 141.49 | 60.01 | 25.79 |171.56 | 57.23 | 31.59 | 195.73 57.74 | 45.23
(b)
CWB PGTW RJTD
A FIBRRZE | EARE| AERE | MERE | GARE| MERE | nRRE | EAMe | AR
£ H
(KM) | (KM) | (DEG)| (KM) [(KM) |(DEG)| (KM) | (KM) |(DEG)
0100Z 56.13 54.90 8.37 122.86 -88.79| -16.48 30.32 | -15.95 -2.54
06Z| 181.19 | 108.08 13.27 229.71 -228.62| -34.22 171.28 76.53 9.32
12Z | 283.36 | 256.95 32.05 176.65 160.97 23.88 | 277.53 | 229.84 27.24
18Z | 337.23 | 329.64 44.10 272.33 271.71 43.33 § 111.11 83.44 23.15
02002 | 256.25 | 226.70 47. 46 219.90 -8.12 -4,31 185.48 25.09 9.89
7 B 222.83 195.25 29.05 204.29 21.43 2.44 155.14 79.79 13.41
EEEY| 222.83 | 195.25 | 29.05 | 204.29 | 151.64| 24.44 | 155.14 | 86.17 | 14.43
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The verification of 24 hours forecast errors in statistical model for NAT

Table 8
(@
ARAKAWA HURRAN CLIPER
B R |aER2 EARE AERE | NMERE| EARE| AERE | MERE | EAEE | AEME
2000Z 85.29 67.15| 11.45 | 281.52 | 166.32 18.19 | 33.36| 31.24 6.67
127 | 153.57 | -87.04 ) -12.25 | 100.62 | -98.23 | -18.34 33.36 | -31.66 -6.34
187 | 129.27 | -43.29| -6.62 | 129.27 |-105.73 | -30.92 56.56 | -49.87 | -10.19
21007 | 151.28 | -68.64| -11.11 | 122.76 |-120.97 | -27.18 66.72 | -64.57 | -15.59
067 | 228.26 |-202.11| -40.72 | 230.64 |-228.02 | -67.62 | 115.43 | -99.68 | -28.07
12Z | 313.41 | -70.47( -11.44 | 408.16 34.51 4.39 | 219.60 | 22.40 4.90
2200Z | 372.22 31.12 | 172.15 | 271.81 | 151.84 | 117.85 | 125.97 | 31.59 53.64
06Z | 518.03 | 257.74 | 129.08 | 217.82 52.00 61.24 | 221.63 | -14.00 | -36.77
12Z | 423.02 74.70 | 146.64 | 289.01 53.31 70.48 | 289.21 | 31.35 63.84
18Z | 413.03 | 102.27 | 122.53 | 115.43 40.00 10.01 | 340.97 | 34.66 97.03
2300Z | 383.27 | 103.87 | 97.51 | 61.44 | -25.42 -4.85 | 231.30 | -9.31 -4.29
06Z | 210.08 | 83.57 | 30.19 | 30.24 | -25.71 -4.17 | 135.52 | -30.86 -8.58
12Z | 115.03 48.51| 12.76 | 52.98 | -42.06 -6.84 55.91 | 33.75 7.03
18Z 75.95 53.63 | 13.86 | 98.21 18.90 2.94 23.39 | 14.20 3.22
2400Z | 112.43 | 107.65| 27.33 | 145.44 -2.90 -0.43 30.24 | 18.27 3.99
06Z | 157.01 | 155.85| 35.98 | 186.27 | 156.72 27.89 60.53 | 44.80 10.75
127 | 146.98 | 146.73 | 36.81 | 195.81 | 192.75 40.99 | 122.76 | 110.36 | 39.60
18Z | 234.44 | 166.35 | 69.52 | 137.14 | 133.61 34,23 | 182.65 | 110.49 53.45
2500Z | 314.37 86.86 | 78.53 | 244.55 | 188.05 49.03 | 292.08 | 123.59 65.98
06Z | 464.67 78.43 | 144.48 | 389.35 | 163.23 91.89 | 367.12 | 171.73 82.17
ZE 5 | 250,08 54.64| 52.33 | 185.42 35.11 18.44 | 149.71 | 23.92 19.12
(b)
ARAKAWA HURRAN CLIPER

B R | mEME|EAME|SERE NBERE| EARE | AERE | nERE Bl | AERE
3012Z | 205.58 | -81.00 | -19.32 | 121.89| -57.53 | -10.43 | 236.12 | -106.19 | -26.93
182 91.37 | -54.22 -8.98 91.34 4.90 0.86 | 191.27 | -119.08| -24.05
6100Z 68.09 | 59.21 9.57 | 171.71| 101.24 22.34 39.17 26.67 4.28
06Z | 186.36 | 166,09 | 22.67 [ 151.03| 90.21 11.74 | 128.01 82.45( 11.35
12Z | 195.03 | 195.07 33.63 | 163.55| 163.55 29.83 | 226.37 { 195.49| 25.77
18Z | 336.30 | 336.20 | 52.61 | 342.77 | 332.84 43.49 | 282.53 | 275.05| 39.51
0200Z | 272.80 | 265.77 | 45.00 32.18| 32.16 5.59 | 184.68 | 162.54| 34.12°
Z= 151 193.65 ] 126.73 19.31 | 153.50| 95.34 14.77 | 184.02 73.85 9.15
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Table 9 The verification of 24 hours forecast errors in dynamic

model for NAT

PE EBM

53 | MBRE | BARE | AKRE | AERE | EHRE | AERSE

22127 240.57 -91.23 -48.64 | 925.12 430.41 140.17
2300Z 135.68 42.04 10.52 | 182.54 |-130.62 -15.14
23127 181.43 | -86.76 -28.61 93.49 -62.40 -9.13
24007 113.89 82.26 26.91 | 289.91 -81.34 -8.91
24127 161.00 | 130.43 54.57 | 352.87 171.63 19.10
25007 315.64 | 127.22 76.36 | 497.98 343.66 96.77

T ¥ 191.37 33.99 15.19 390.32 111.89 37.14

@AY | 191.37 | 93.32 40.94 | 390.32 | 203.34 48.20

PE EBM

5 M| MERE | BARE| AERE |QERZE | EARE | AERE

0100Z 167.01 -88.75 -20.02 210.29 | -126.28| -12.86

122 11.12 -1.24 -0.25 | 197.68 | -103.82| -12.74
02007 89.93 | -84.71 | -15.91 32.18 | -25.20 -4.15
RIS b2 89.35 | -58.23 | -12.06 | 146.72| -85.10 -9.92
Cp AR 89.35 58.23 12.06 | 146.72 85.10 9.92
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REPORT ON TYPHOON NAT OF 1991

Chich-shiang Liao
Forecasting Center
Central Weather Bureau

ABSTRACT

Nat was the third typhoon of 1991 to hit Taiwan and the 20th one in the north-
western Pacific Ocean. Nat formed around the Bashi Channel. Its life span was rather long
and its intensity also attained to the intense level. It once decayed to the tropical depres-
sion, then reattained to a tropical storm. Nat twice threatened Taiwan and its adjacent
waters and finally made landfall in the Hung-chun Peninsula. It caused serious damage over
the southeastern Taiwan area and Lanyu.

Due to the influence of the surrounding environment and the interactions with ty-
phoons Luke and Mirrellie, Nat’s moving track was very fickle. It made four major changes
in its moving directions, including westward and eastward, southward and northward, by a
large tumning angle. In addition, Nat even stayed stationary and wobble twice. The varia-
tion of the moving track was very large.

From the verification of position forecast track, we found that the CLIPPER was the
best method compared with the others. Its average 24-hour forecast error was 166.9 km.
And the PE model performed best (140.4 km) among the overall dynamic models. As for
the official performance of 24-hour forecast errors, the JMA was the best (175.4 km) and
the CWB the next (187.9 km).
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