S AS A5 A M A % Vol. 48 No. 4
20224 4 1 METEOROLOGICAL MONTHLY April 2022

[ [ B, A A B L 5K 30, 45, 2022, 2020 AR P A6 KSR MRS I & IR0 BE P2 ()], "4, 48(4) :516-525. Chen G M, Yang M
Q.,Zhang X P,et al,2022. Verification on forecasts of typhoons over Western North Pacific and South China Sea in 2020[J].
Meteor Mon,48(4) :516-525(in Chinese).

2020 FARILXTFFMEEEXMBFEIFE "

FRERD BER REF AW mEL ¥R
1R EAR LR LEe A% P, LiE 200030
2HEAZAERABETMRE L LR E, EiF 200030
SHEME RNBEMFIMBFEAE E LI E, AT i M 325000
4 LiEHEFCALZE, B 200030

T OE: F 2020 4F PG 6KV PRI RGHEFIR 23 NG 5 XU S 07 A2 SRR B D B AR SR BT LB G TUIRORS B BEAT TR E . E
FELE I 2020 4, P RF L BRI EAIRZE N 22,7 km SPHE IR ZE R 1.3 m - s~ 5 2019 4FH L E AL 1R 25 0 K

FE DR ZE S i /N . B 2013 4 LISK 72 h DU Y 3 ORI & W & XK AR T M AR 0T I8 A S5 I e L 0T BB T 2020 4 BRAR

152 25 A% i s R RE A 1R 25 - B AU B ik B AF IR 25109 2. 3~3. 0 %, HRAR R G 72 h LU 0 3R 5 B M e A )R BT

HEIERTRHAHI TG . 2020 4F 45 W 7 25 R D 4 7 #40H XU B8 R 76 T R BH VLW B 5 i & Bl . 3 e i X

K HE U T 508 & XUB A LA WV AR 8 DA B #iy KR TR R ZETE R 308 1Y 24 h B kk 5.

KRR R TR 25 L B AR IR 2 L TR IR 2 L Bl A A 22

HESES: Piss MHEIRRERD: A DOI:; 10.7519/j. issn. 1000-0526. 2022. 022101

Verification on Forecasts of Typhoons over Western North Pacific
and South China Sea in 2020

CHEN Guomin'?*® YANG Mengqi''? ZHANG Xiping'* BAI Lina'? WAN Rijjin"* CAO Qing"
1 Shanghai Typhoon Institute, CMA, Shanghai 200030
2 Key Laboratory of Typhoon Numerical Prediction, CMA, Shanghai 200030
3 Key Laboratory of Typhoon Observations and Forecasting, Zhejiang, Wenzhou 325000
4 Shanghai Marine Center Meteorological Observatory, Shanghai 200030

Abstract: Operational positioning and intensity estimation errors, track, intensity and landfall point fore-
cast errors of 23 named typhoons over Western North Pacific and South China Sea in 2020 are evaluated in
this paper. The verification results show that the total average positioning and intensity estimation errors
of National Meteorological Centre (NMC), CMA, were 22.7 km and 1.3 m * s ', respectively. Compared
to the estimation in 2019, the value of positioning error was slightly larger than in 2019, but the intensity
estimation error was a little bit smaller than in 2019. Since 2013, the overall track forecast performance
within 72 h has not shown substantive improvement for both subjective and objective forecast methods.
Moreover by 2020, the mean values of extreme large track error cases were still up to 2. 3—3. 0 times com-
pared with their annual mean track errors, but the intensity forecast performance of NMC/CMA within

72 h was better than that of the other official typhoon forecast agencies. In 2020, the landfall point of tropical
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Storm Nuri at Hailing Island, Yangjiang City, Guangdong Province was successfully predicted by all the

official typhoon forecast agencies and some models also accurately forecasted in 24 h advance the Severe

Typhoon Hagupit and Severe Tropical Storm Nangka’s landfall points in Yueqging City, Zhejiang Province

and Qionghai City, Hainan Province, respectively.

Key words: typhoon, positioning and intensity estimation error, track error, intensity error, landfall point
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Table 1

Mean positioning and intensity estimation errors of

official typhoon forecast agencies in 2020

REBEA G R

VRS PREERE AARSERT i o 0 W ESRIT Fis KA
FE VL SR B 366 371 327 329 317
EPIR 2/ km 22.7 26.0 25.0 24.3 23.1
ERIRZE/(me s D 1.2 2.3 3.3 2.8 1.7
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Table 2 Average track errors with various lead times of official typhoon forecast agencies in 2020

24 h 48 h 72 h 96 h 120 h
PRGN REAREY FHIRE/ BEAS TIRE/ REAS/ TIIRE/ AR TR/ AR FHEE/
A~ km A~ km A~ km A~ km A~ km
hEgs 271 73.5 194 127.7 130 185.5 85 232.3 51 291.5
HAS ST 288 74.2 210 122.9 148 182.0 94 231.0 55 292. 4
izgiéii 273 74.9 201 117.4 150 174.0 91 217.4 54 286. 0
HESZT 260 88.3 189 131.3 136 185. 4 88 224.2 52 297.6
FHRXE 253 70. 6 193 127.6 135 178.1 84 229.8 48 292.5
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Fig. 1 Distributions of positioning errors (a) and intensity estimation errors (b) of
China National Meteorological Centre for 23 typhoons in 2020
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Fig. 2 Evolutions of historical typhoon track forecast errors in 24 h (a, d), 48 h (b, e) and 72 h (c, {) forecasts
(a, b, ¢) official typhoon forecast agencies, (d, e, {) global and regional models
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Table 3 Average track errors at various lead times of objective forecast methods in 2020 (unit: km)

Tk &R 12 h 24 h 36 h 48 h 60 h 72 h 84 h 96 h 120 h

NCEP-GFS 47.4(303)  66.8(266)  85.3(233) 108.4(205) 140.1(178) 175.4(157) 212.3(135) 256.8(112)  338.8(74)
ECMWE-TFS 43.7(141)  58.0(120)  76.6(99) 100.4(80)  127.1(67)  174.0(52)  205.3(43)  234.4(30)  309.5(15)

2REA EAEE T 46.1(157)  65.5(138)  88.4(119) 122.9(103) 153.3(88)  188.5(78)  230.4(68)  279.9(55)  359.8(32)
A A S 51.4(309)  74.1(272) 103.8(238) 139.5(208) 174.2(181) 211.3(154) 245.3(131) 281.9(106) 316.8(65)
Figa REER  46.2(148)  60.8(130)  85.9(115) 111,1(101) 145,9(84)  178.3(72) / /
JMBE 46.1(150)  61.3(133)  80.8(114)  116.8(97)  135.4(86)  173.4(74) / / /

KE#ER  CMA-TYM  48.7(306)  77.3(269) 114.7(234) 147.5(203) 197.3(174) 229.6(143) 282.7(122) 336.1(97)  464.1(58)
CMA-TCM 66.2(235)  99.8(211)  136.5(190) 174.6(168) 220.9(146) 264.6(126) / /
HWRF 53.3(266)  73.0(233)  96.2(201) 130.6(174) 170.2(150) 199.9(129) 233.7(108) 263.3(89)  313.1(55)

/7R B B 5 155 WO REAR R S A

Note:*/” represents no data, numbers in brackets are samples.
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Fig. 3 The annual mean errors of typhoon track forecasts with 24 h (a), 48 h (b) and 72 h (¢) lead times

and the mean errors of 10% extreme track forecast samples by each forecast method in 2020
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Table 4 Average intensity absolute errors of official typhoon forecast agencies in 2020

Uh 8 h 72h 96 h 120 h
prgn IR PO YOG RASGR . PORETOIR  TRE POIR TR DO
B®E/ B/ N RE/ ®E/ N RE/ RE/ " ®E/ ®E/ " RE RE/ P
(mes™ 1) (mes™ 1) (mes™ 1) (mes™ 1) (mes™ 1) (mes™ 1) (mes™ ) (mes™ ) (mes™ 1) (mes™ 1)
LESE 1) 45 6.4 M 5.4 7.4 194 5.1 6.8 130 6.1 7.5 85 5.9 7.9 51
HASET 4.5 6.9 267 5.4 8.0 187 5.6 7.6 134 5.9 7.2 84 5.7 8.2 15
;zgii 1.9 6.6 273 6.5 8.3 201 7.4 9.1 150 8.4 10 91 8.2 9.3 bt
BERLT 4.7 7.2 260 6.0 8.6 189 5.7 7 136 6.0 7.7 88 5.1 6.4 5
[P Gl L7 6.8 246 6.2 8.6 180 6.6 8.0 125 7.2 8.8 8 6.9 8.4 12
x5 2020 EFYWBBAERAEFRMNBAMBE EHLEITIRE (B m- s ESHHRRE, B6:1)
Table S Average intensity absolute errors with various lead times by objective forecast methods in 2020
(unit: m « s~', numbers in brackets are samples)
Fk 4R 12 h 24 h 36 h 48 h 60 h 72 h 84 h 96 h 120 h
NCEP-GFS 4.1(303) 1.7(266) 5.1(233) 5.2(205) 5.2(175) 5.4(157) 5.3(135) 5.2(112) 5.3(74)
‘ ‘ ECMWE-IES 6.5(141) 6.7(120) 7.4(99) 8.0(80) 7.6(67) 6.9(52) 6.9(43) 7.8(30) 4. 4(15)
EHRA B [ 5.3(157)  6.1(138)  7.4(119)  8.0(103)  8.5(88) 8.8(78) 8.8(68) 8.7(55) 10. 6(32)
H A $ (. 4.1(309) 6.0(272) 7.3(238) 8.4(208) 8.9(181) 9.0(154) 9.4(131) 9.3(106) 7.5(65)
A R 5.6(148) 5.8(130) 5.9(115) 5.8(101) 6.1(84) 5.7(72) / / /
IRk 4,0(150) 5.2(133) 6.5(114) 6.3(97) 6.9(86) 6.7(74) / / /
[X 3 CMA-TYM 4.4(306) 5.2(269) 5.1(234) 5.2(203) 5.9(174) 6.6(143) 7.3(122) 7.5097) 7.3(58)
CMA-TCM 4.2(233) 5.7(209) 6.3(188) 6.6(166) 6.9(144) 7.5(124) /
HWRF 3.9(266) 4.8(233) 5.1(201) 5.2(174) 5.6(150) 5.8(129) 6.0(108) 6.1(89) 3.2(55)
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Fig. 6 Evolutions of typhoon intensity forecast errors in 24 h (a, d), 48 h (b, ) and 72 h (¢, ) forecasts
(a, b, ¢) official typhoon forecast agencies, (d, e, {) global and regional models
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Table 6 The 24 h landing point forecast errors of official typhoon forecast agencies in 2020 (unit: km)

G R4 05 FRPL K L K i T8 5 T HESS
BBl 25O O"RMATEES GERMITT) CHT SR8 R V3T (O :R:3) Cifg 7 Bt V)
K %G 11.0 93.6 33.6 129.7 138.4 44.0
HFERLE 17.0 28. 7 21. 4 # % 35.5
AARSIL)T 18.1 x 4.4 # 146. 2 48.6
i;iﬁif‘m 45.6 * 41.3 99. 3 119.5 39. 1
HEESE i 33.1 67.1 76.8 88.0 201. 8 75.0

T« FOR G X AT 24 b 207 BB WUR B » # 3% 1% 07 ¥ BOA B 2R B a3 R A

Note: * represents no data before typhoon landing in 24 h advance, # represents the method which can not predict the landfall point,

the same as below.

RT 2020 FEMTRFA % 24 h B S TRIRE (B AL :km)

Table 7 The 24 h landing point forecast errors of objective forecast methods in 2020 (unit: km)

BRH 5 Y FRiT [ K g 2 7 Wk
BRSO OURMTEES  GBERT CHRF TSR 38 G ) O R BRH g BRI

ECMWE-IFS 3.1 * 0.0 65.9 3.1 29.2
H A B 4.4 61.9 34.4 # 36.5 74.9
NCEP-GFS 40. 9 * 27.6 78.0 128.0 69. 6
B [ B * % 55. 3 # 40. 6 0.0
T M 15.4 % 0.0 66.1 % 18.3
CMA-TYM 9.6 86. 3 12.4 76.3 89.7 87.1
CMA-TCM 45.8 182.3 111.4 89.9 96.7 113.1
A R L 67.5 % 6.6 * 36.2 29.6
HWRF 45.7 % 0.0 118.0 87.3 0.0
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