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Fig.1 Computational mesh of storm surge domain

3 RNEMWBETBER G o

3.1 ANK“EE"HKRBYERHRLRE

2021 4E50 6 5 B WAL (5 & W Z) T 2021
A7 H 17 H (AT, R D A6 PP A i T A=
B, S 1 PR S IS W L 21 H A iR &
W, 22 H e e dm Pa #% 3l o BE G248 055 , 25 H 7R
WA R LU B DT Vi 68 i, 6% il B rp ot e IR
J 965 hPa, 1.0 i i £ KX 38 m/s, 26 H 7E#T I

B L TR YO B B Bl B R AT R, A
KA IRV D K i B o LS sh 81, =2 Ho i
WL ER—RK L OV B T 1.1~2.7 m K
JERIE K o WL 3 T 95 B 350 22 AW 67 3 8
e, Hed AN T R VT 0 A R P R B
R S VR R I R 4 L T A7 i AT UL 1 e
204 1l 2T €0 8 P VA, ALV VA7 i A UL ) Al T
SO SRR, 40 B BRI K (R

AR SCHEIL T A 5 R HH AL 5 ) i 2 A o 3
Gl T G AT R R 6 v i T



4 HAE S (TR s 39%:

TOARAG I , B B Bl AT 48 h 1 24 h XUE 9 TR 45 R 5
S E AT XS (LR 2 fIER 1) o &5 K MAE” T 7
A 25 H H i e 8Bl , 7% 18 2 ECMWEF 48 X% £ s
8 B T S A A UK, 48 h AR 7 H 23 H
12 i} —26 H 1215}, 24 h ik i 7 7 24 H 12 15y—27
H 12 o Sy PR ik i i 09 dERR 1 , X 48 h #1124 h
TR PEE T HT— H RS R, DLt o BT
WG K

M 2 F1e LRI LU H, 25380032 5k 48 h Fl1 24 h
T - 24 246 % 152 22 53501 54 0.49 m F10.22 m, -4 4H
Xof 158 22 43 9 hg 30.17% Fi1 12.56% ; B3 TR 1 e K
7 X iR 2 0.83 m . fie /N KR 224 0.06 m, 43 il N

48 h i Fl 24 h AT . B [P B, 451
V35 48 h 1 24 h T4 11 XU 14 K ks 335 55 00 3
AR — S0, TO1HR 068 L st [i) 5 OR300 e FsF i) ) 5 A2 5
M R K iR 15 25 50, 24 h FiLHR A X 48 h 4R
AT, 48 h TR HE S A R K, 24 h T4 S0
BN . 45, ECMWE 41 [ 4% X373 5 K
“HRAE” 3 1 S5 I K IR ] 0 5 R4 K R AR
BT

3.2 FER“IIETHIN R BEETHREK

KV 9 5 AL IR 7 & 2021 4F % il 55 [+
B DU REXG, 8 H 24 H 2B T R PE VR, 27 H

K2 21065 {3 U HHAE 301 18] & A2 0l XU TR AV 55 S ELXT L
Fig.2 Comparisons of storm surge heights between the simulations and observed data at each tidal station during typhoon
“In-Fa" (2106)
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Tab.1 Prediction error statistics of maximum surge height at each tidal station during typhoon "In-Fa''(2106)

B 48 h iR 46 %} 1% 22 /m 24 h TR 4 % % 22 /m 48 h TR AH X1 25 1% 24 h FHTAXT % 22 1%
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T 0.59 0.42 22.26 15.85
etk 0.31 0.15 25.20 12.20
A1 0.17 0.06 15.45 5.45
LI 0.83 0.31 49.70 18.56
T 0.75 0.25 5357 17.86
FHR 2 0.49 0.22 30.17 12.56
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Fig.3 Comparisons of storm surge heights between the simulations and observed data at each tidal station during hurricane "lda"
(AI2109)
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Tab.2 Prediction error statistics of maximum surge height at each tidal station during hurricane ""Ida" (AI2109)

B 48 h iR 46 %} 1% 2 /m 24 h TR 4 %} i 22 /m 48 h TR AR X5 22/% 24 h BRI R 2%
Bay Waveland 141 0.69 63.80 31.22
Grand Isle 0.81 0.14 49.69 8.59
Pilottown 0.94 0.39 71.21 29.55
Shell Beach 1.39 0.72 60.43 31.30
PR 1.14 0.49 61.29 25.17

K4 P K i 200 AU A5 B R XT L
Fig.4 Comparison of real pressure and forecast pressure during two typhoons
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Fig.5 Comparison between the real trajectory and the 48 h and 24 h forecast trajectories during two typhoons
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Fig.6  The distribution and comparison of the predicted maximum surge heights during two typhoons
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Verification and analysis of numerical forecast of typhoon *In-Fa* and
hurricane "lda" storm surge based on ECMWEF fine grid wind field

XIONG Jie!, FU Cifu', YU Fujiang*?, DONG Jianxi?
(1. National Marine Environmental Forecasting Center, Beijing 100081 China; 2. Key Laboratory of Research on Marine Hazards Forecasting of
MNR, Beijing 100081 China)

Abstract: Based on the validated global storm surge numerical forecasting model, the ECMWF fine grid wind
field is used to carry out storm surge numerical forecast verification and analysis for typhoon "In-Fa" (2106) and
hurricane "Ida" (Al2109). The results show that the track and intensity of the 48 h and 24 h forecast of typhoon
"In-Fa" are close to observations. Compared to the observations at each tide gauges, the average absolute errors
of 48 h and 24 h forecast are 0.49 m and 0.22 m, and the average relative errors are 30.17% and 12.56%,
respectively. For the 48 h and 24 h forecast of Hurricane Ida, the track shows a location bias to the west and the
intensity is weaker compared to observations. Compared to the observations at each tide gauges, the average
absolute errors of 48 h and 24 h forecast are 1.14 m and 0.49 m, and the average relative errors are 61.29% and
25.17%, respectively. By analyzing the reasons for the storm surge numerical forecast errors, it is found that the
ECMWF fine grid wind field has high accuracy in forecasting the large-scale typhoon "In-Fa" with huge wind
circles and slow intensity changes. However, the forecast accuracy for hurricane "lIda" that occurs within a short
period of time with strong intensity is slightly insufficient, which led to the forecast error of storm surge caused
by "In-Fa" is significantly less than that caused by hurricane "Ida". The ECMWF fine grid wind field can be a
useful supplement for the storm surge numerical forecast, and the hybrid wind field of the model wind field and
the ECMWF fine grid wind field will further improve the accuracy of the storm surge forecast.

Key words:typhoon "In-Fa"; hurricane "lda"; ECMWF fine grid; storm surge; numerical forecast



