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Comparison and analysis of forecasting errors at several stations for
tropical typhoons over northwest Pacific region in 2012

GU Xi, DING Xuelin, CHEN Yongping
(College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing 210098 )

Abstract; In order to scientifically determine the typhoon parameters when forecasting the storm surge and waves
during tropical typhoon events, the overall wind forecasting errors of 25 tropical typhoon events that occurred over
the northwest Pacific region in 2012 were analyzed and compared, based on typhoon forecasting data from the
National Meteorological Center (NMC) of China, the Japan Meteorological Agency (JMA) , the National Weather
Service (NWS) of the United States, the Hong Kong Observatory (HKO) of China, and the Taiwan Meteorological
Center (TMC) of China. Meanwhile, the forecasting errors of two twin typhoon events in 2012 were evaluated. The
results show that the HKO had the highest precision in forecasting the typhoon track: the average errors for
24-hour, 48-hour, and 72-hour typhoon track forecasts were 85.8 km, 129.8 km, and 209.0 km, respectively;
and the NMC had the best performance in forecasting the maximum speed of the typhoon with the smallest mean
absolute errors: the mean absolute errors of 24-hour, 48-hour, and 72-hour maximum speed forecasts were
4.5 m/s, 6.0 m/s, and 6.6 m/s, respectively. The results also show that the level of forecasting errors varied at

different stations in terms of the forecast of the moving process and intensity variation of twin typhoons.

Key words: tropical typhoon; typhoon track; maximum wind velocity ; forecast precision
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50k 24 h, 48 h F1 72 h TR 5 KU B PR B iR 22 W3k 1 ~ 3, SRRy AT (UTC) i1 ~
3 AL, 45l 24 h PR A KU B R 22 /N TF 120 km 48 h FHRT- 3 B 1R 25 R 4T 200 km, 72 h
/NT 300 km, HEFEWE G TE 24 h,48 h A1 72 h FidRk & KA T R B3R 25 th S e/, 435 R 85,5 km
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Table 1 Average errors of typhoon tracks in 24-hour forecast

- TSRS o
BA  ARA B RE S i :

wE/km RZEE/km GRS REEHE REE/km ARGS RRNE

hE & 25 782 96.0 1373.3 1214 08-21-12 0.0 1219 10-01T12
B NS 24 493 102. 1 358.2 1213 08-13-21 0.0 1204 06-14T18
K G 23 394 91.9 293.3 1210 08-21-12 0.0 1217 09-26T12
HEEES 21 325 85.8 366. 8 1210 08-02-12 0.0 1203 06-02T18
TEEES 24 483 96.2 345.2 1210 08-03-00 0.0 1214 08-28T00

R2 BhIABRERGCEFHERRE

Table 2 Average errors of typhoon tracks in 48-hour forecast

= = o
Y Y U TR [T U3 S LEN _ [T ‘

WZ/km iR%E{H/km BRGS EIREHE REME/km ARGS EIREHE

hEG 23 602 170. 1 1258.9 1214 08-21-18 0.0 1214 08-24T21
HAS 21 361 185.5 602. 8 1203 06-04-00 1.1 1214 08-20T00
EKEHE 20 316 154.7 532.8 1224 12-06-18 0.0 1205 06-18T12
HEEES 20 253 129. 8 683.0 1210 08-02-00 10.8 1213 08-16T06
HEEES 22 385 166. 0 543.8 1203 06-04-00 0.0 1203 06-01T06

R3 NhHREXGCETFHERIRE

Table 3 Average errors of typhoon tracks in 72-hour forecast

R SRR
Ty IR PN TR E ST S Ak p— N o b b :

REkm REM/kn GRES O RIREE O BEEMHEAn GRES RIREHE

hEG 21 450 243.6 1141.8 1222 10-15-18 0.0 1210 07-28T18
HAH 21 285 284.8 1169.9 1221 10-15-18 15.2 1214 08-22T00
EHEG 19 253 225.6 901.5 1210 08-01-00 9.1 1215 08-25T00
HEEES 19 183 209. 0 820. 3 1221 10-15-12 24.8 1220 10-02T09
HEEGES 21 299 245.2 832.3 1217 09-28-18 14.6 1215 08-24T12

ST A TR 80N 5 A S sty 1) e K AR /INR 25 AN ME & L, 24 h Tl isF , B H AR 5 DAL, 45 65 0l 1 e KR 22
B BAE PR OB & WU R] 5 177 48 b 1 72 h T, Y96 &5 i 7E DT ) i Tt i 25 e K, T UL, XL KU T 1
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2.2 FREIGKE

PIhE 582 R TR RS S A TS M E I WAk 4, i3k 4 v 0L, 24 h F1 72 h FiLdRh, 56
H &M EGFESEAIERTS, ARG ESE G HA A48 h Sk B T HAGHR3 G4
TEHE T 53 AT R B A S 0 IE R T A
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Table 4 Forecast technique level of various stations relative to NMC
24 h 48 h 72 h
Tt & T T Tk
Vo AR/km Ky/ % VoKL AR/km Ky /% - AR/km Ky /%
HASG 493 102. 1 -6.35 361 185.5 -9.05 285 284.8 -16.91
E(HEA 394 91.9 4.27 316 154.7 9. 05 253 225.6 7.39
HEEES 325 85.8 10. 63 253 129. 8 23. 69 183 209.0 14.20
TEAES 483 96.2 -0.21 385 166. 0 2.41 299 245.2 -0. 66
x5 HHREREKREIRZE
Table 5 Average errors of maximum wind speed forecast
24 h 48 h 72 h
TJﬁ\ﬂiﬁjﬁ EMv\/ ERMS/ ﬁ%& EV[\/ ERMS/ ?ﬁ:ﬂi EM\/ ERMQ/ ?)ﬁﬂ—i
: Tre/ % o o Tre/ % o ! Tre/ % ;
(m-s™h) e m-s™h) AL (m-s™h) e (m-s™) WAL (m-s™h) e (m-s™h) UCEL
P E & 4.5 67.16 6.2 782 6.0 77.31 8.0 602 6.6 80. 37 8.7 450
HA & 5.4 63.61 8.5 493 7.1 73. 46 10.2 361 8.5 73.41 11.3 285
EKHEA 7.2 64. 61 11.2 394 8.2 74.30 12.1 316 7.1 74.22 10.0 253
hEEES 47 64. 16 6.5 325 6.5 70. 06 8.8 253 7.4 73.28 9.6 183

Frits 50 5 KU BE 1 AR P Y 4 X522 i i $5— SR LA R i 22, vl 0L ,24 h,48 h #1172 h 3 oty
B R R B PRG35 4 ~8m/s,6 ~9m/s Fl16 ~9m/s, A[E T &3k HoHK ,24 h,48 h 172 h T [
B BT 22 M AR 22 ¥/ NFHA 3 &, 0T Wb [ & 09 TRORS B M i R e A . R
24 W1 48 h Tl . HAS 5 72 h Pl oG BE RS BEARAE X A 25

4 WE R E

6 FIFR T 24 2012 MU 15 XL 1 1 8 15 2 e KK 1R 22

*6 WENMEFHERERE
Table 6 Average errors of track forecast during twin typhoon events
ujﬁ:j&ﬁn*ﬂuﬁsgﬁgn uiﬂzyvﬂ]“?ﬁ}ﬁﬁn
iR 24h 48h 72h 24h 48 h 72h
PG N N . N N N
Bk Sk Tidk fiE( SiE{Re Tt Sk
. AR/k ; AR/ . AR/Kk - AR/Kk ,, AR/ . AR/Kk
VoK R/km e R/km VoKL R/km oKy R/km e R/km VoKL R/km
TEE 74 96.9 56 145.8 43 126. 1 137 82.2 115 130.3 99 181.3
HAG 44 107. 1 37 171. 1 29 227.7 84 77.1 66 140.2 58 211.5
xXHEA 43 121.8 34 170.9 28 232.0 74 77.0 66 136. 4 58 186.6
HG 25 88.9 19 124.6 13 170.2 87 64.2 77 9.7 67 170. 8
BEH 45 108. 6 35 127. 4 29 209. 1 101 79.9 90 151. 4 77 203.0
x1 WERFRARNEIRE
Table 7 Average errors of maximum wind speed forecast during twin typhoon events m/s
u:'ﬁ:}ﬁn*ﬂuitgﬁw “ %ﬂﬂ *H“?ﬁ}jﬁ"
iR 24h 48h 72h 24h 48 h 72h
EM.—\ ERVIS EMA EHMS EMA ERMS EM»\ ER\L\' EV[-\ ERMS EM.—\ EHMS
TES 4.4 5.4 5.1 6.1 4.2 5.4 5.3 7.9 6.4 8.6 5.5 6.8
HA&& 4.8 7.1 5.2 7.2 5.9 7.3 6.9 10.0 7.1 8.9 5.9 7.2
XEHE 4.8 6.1 8.5 10. 8 10.0 12.0 8.8 10. 8 8.6 10. 4 5.7 7.0
FEEFBE 4.5 5.7 5.8 8.0 7.3 8.7 5.1 6.8 5.8 7.9 5.0 6.2

VE 4 2 IR I TR U e 0 AR B )

X T XA K TRRE” TR AE” B BRAR TR ,24 h F1 48 h TR A ds &5 BRI EUR /D (5 B TR B i s,
5114 88. 9 km 1 124. 6 km , i i [E 5 72 h U A4 B V-8 25 3% 25 (126. 1 km) e/, AR UL, & H & 1)
24 h,48 h 1 72 h BRACR 2% . X Fa RGP E S 3 AN TR 50 %) 1 359 446 X 158 2 24 ) AR 1R 22
HARe/ N T 52 [ B B PR R 22 B R K
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SFTRUE R RFE” F“Aihr 7, P EFHE G TE 24 h, 48 h F1 72 h BRAS TR h 24 2 W& 4, 70
64.2 km,92. 7 km F1170. 8 km , bR X5 KU H E 65 24 h il (82. 2km) FHE G54 48 h Fidk (151, 4km) il
HAS 72 h Fidi (211. 5 km) (G XA B PR B R2ZE R, SRR i R M b i e b E RS,
11 H A 5 B A ke U i ARORG FE A1

AT UL, A% T 5 36 X6 2012 A3 I UL 15 XU AR TR 82 P T 00 AN iff o A LI, RO 00, vy I 15 1 B
RS B s . ARHE T ABEST , XSG XA ELAE AT 3 20m 35 09 <05 Pk BE AH B e 5 | 5 HE R 78 i <
TEAE A F TG S B G | DT (o B A AR AR AR A 2, 25 TR T AR R AR R R A1

5 & iE

MG 2012 4E &6 WBTRF A TIR 22 LB i, i E h E B  HAS EEG PEFBEMTEGE S

5 G %2012 FEPGIEIFVE B AE R 25 3 6 KU AR Al i B2 Pl e 4 R E AT TR Z G M I, 45 R 3R
B BT, E A 5 24 h,48 h R 72 h SRR UERR A EURS BE AR XS 8, 4311 R 85. 8 km,129. 8 km,209
km , T H 25 65 B PR AR AT X422 (102. 1 km, 185. 5 km,284. 8 km ) 5 5 J3F (e K X)) Fild oh, vp [ & 1Y i 4
K i, 24 h 48 h Al 72 h SERITARIR 224358 4. 5 m/s,6. 0 m/s,6. 6 m/s, M 55 [ 4 24 h F1 48 h TR %
(7.2m/s,8.2m/s) MIHAR G 72 h FHRIRZE (8. 5 m/s) FHXTEE K, 45 6 XF 2012 4 & A B PR IR W & KL i
FUTRYE” O RFE" FARRLT” I TR TA —, B iR 2258 — 5 WU K, 33 AT e 5 X5 XU 8] (1) 46 B
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