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Abstract The China Meteorological Administration Land Surface Data Assimilation System

(CLDAS) and the High Resolution CLDAS (HRCLDAS) provide gridded analysis datasets that
compensate for the sparsity of in situ wind observations over sea. However, bias exists between
their maximum wind speed estimates and observations, particularly in the Taiwan Strait region
where the venturi effect is pronounced, leading to underestimations of maximum wind speeds.
Notably, CLDAS exhibits a more severe underestimation, which may not satisfy the
meteorological service requirements. To address the issue, this paper proposes a maximum wind
speed correcting method based on the doubled fusion of wind speed in situ observations from
automatic weather stations and buoy stations. It employs the inverse distance weighting (IDW)
algorithm to interpolate the wind speed observations of stations to the grid points within the region
centered by the location of the maximum speed, which optimal influence radius is determined by
considering both wind field errors and spatial smoothness. By using this method, an experiment
was conducted to correct the maximum wind speeds of the CLDAS and HRCLDAS in different
sub - regions (Mindong, Minzhong and Minnan Fishing Grounds) of the Taiwan Strait region
during 2021-2023. The results indicate that the correction method can effectively mitigates the
underestimations of maximum wind speeds of gridded analysis data in the Taiwan Strait region for
both CLDAS and HRCLDAS, with HRCLDAS showing a more significant improvement.
Compared with CLDAS, the frequency of the optimal influence radius for small values increases
in HRCLDAS. After correction, the hourly mean absolute errors (MAEs) for the CLDAS and
HRCLDAS are mostly decreased by 70-85% and 90-95%. The reduction rates of MAEs exceed
60% in different months, especially exceeding 85% and 90% for CLDAS and HRCLDAS from
October to January, respectively. Additionally, the spatial distribution of MAEs is parallel to the
coastline, decreasing from west to east, with MAEs near the buoys along the Fujian coast reduced
to below 1 m s after correction. Furthermore, it is demonstrated that the correcting method is
effective for different kinds of strong wind caused by Typhoon Doksuri (2023) and a typical cold
tide occurred from January 23rd to 25th, 2023.

keywords Taiwan Strait region, Maximum wind speed, Correction technique, CLDAS, Optimal

influence radius
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T RAE RIS RIRS B R —, Sl LR, . EIRFEES
FORFEW FEER A RO T S A e MRS . e AR A RN
ARG ST S EAH G BT R R I 32 B RGOt . brul . A
fAnsE, RAWERR S, B AR N, (R B T RS A AN S, g Bk AR R,
ToVESRAF UG I KBRS A o T AESR, BEE MRS e R IR S R IE, HIAR
M AL R TR, SHER, HEEEX, PREER. FRELKTF CERE, &
I 2% 43 ¥ 2 1) 22 VB0 Rl 5 R0 B 40 A A M e Wt O T AR, Rk T T PRI 3 00 0
A2 o

[ A Bl B BT B R B, E AT A BB B 3 BT = A G R R AR TR
L (ECMWE) 28 5 ARASBR RS/ AT 4Ld (ERA5)  (Hersbach., et al., 2020) , [
KAWET O (NCEP) /HEHFKSKEHE (NCAR) [ Fif 73 #7 4l (NCEP/NCAR R1)
(Kanamitsu., et al., 1997) VAN HZAK) 55 FH M ¥dE (JRAS5)  (Kobayashi., et
al., 2014) %. PEMEEEITEAR LSRN, BHoisKemitss. PEARET
2014 4F g ol 55 4k 1 T2 P X8 rh [ SR R B T 804 [ Ak R 48 (CMA Land Data
Assimilation System, CLDAS) (FHHEE, 2019) . MHETHAHT#E, CLDAS 7= &Il
BT FEAH T EE 2R, I SRS S RS I (Rt TR A OGS . JLOKSd7 rh b TR 10 oK
(10m) Rz AR RS, ZHEER AR . PESSMUNER, KHZ ERMKE
& (STMAS) « BALAEME (01  MUBRIESEHORWIHIM R, 25853 ¥ % )y 5km. 2016 4],
[ 5 G5 B O T Je i [ X33 Lk 43 9% 25 i T 880308 R4 RG] CAE, IR T 1R R
CMA 755 4 % 2R ok T B0 4% [ AL R 48 (HRCLDAS) , JLwb 10m MUIH (A% O il & SIS T
CLDAS Z &4 503 (BhIm4%, 2018) . Jiang 2% (2021) Xtk T HRCLDAS &5 ERA5 K37
8 o [ S K R X s 3 A, % BIHRCLDAS R 25 /), RIS 54 (2022) T E
UTHE 31 ANVFEAREE, X LG HRCLDAS 5 ERAS I [ U3 76 30 E U g i e S, R # I A A
BB L, b HRCLDAS X1 2008 5 5 X, “ B ” e AR K Ve A iR P R B S AR . X AE
—ERRRE LU T B EDIL S 2o AT R BRI AT SR, (R R L R, 7E— L B
PRI AT A 10 DX AT {5 P8 G e 75 ik — 2D B0 E .

AVDIERAL T b E R R, MR B R, B RNEE, B RKHHEZ. K
R o B ISR SR R A KU 4 A B AT W R PERRAE N B X Y Sy A
WEEAE 10 AR 1 H, BMESE S A (BWESE, 2017) o BT ARG AR, G156
e B i R XUHS BB RS . R/NEEEE (20190 FIIA 1987-2016 4E4R B Ui & KUK X RL 4
TR B G Ik P R A MR 7-9 o8, AR RREE 10-14 2%, & ¥k oG 5 v 52
G KR XFE Wi B 7™ 85 . CLDAS I HRCLDAS 45 22 5 H4fs fi & 1) SE VAR i 20 BT 77 i 2 T4 R i



97
98
99
100
101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

PRI Rl A, DRI T 36 67 i 1R Jrd s AU AR KA T e P 0 R 3R ) o VU Dok [X

AR KA BRI R . BT RRWEAE RIS P EAEENE, BIA 0 25X
S A RT3 IR R EAT T IE,  PASE AR il R R RS IR IR 5 ok . AR 9T R
20212023 4 CLDAS 1 HRCLDAS J& 5 V25 Vg Uk [X 3okt U U <56 AT a3ty AR AR K
B ARTENAEAR,  H T YA 3l A RGO (KA R AT RGE AR KA 1T IE A
2 R EHE

2.1 KR

ASHIF TS AT B R A -
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530 /il B o BB T A ) e RN T, A S v SR P R A 0 AN T g L AT T
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- H
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Figl. Schematic diagram of gradient of boundary circle (the red circle is the outermost circle
of the maximum wind correction influence area, that is, the boundary of the influence area, and
the blue circle is the innermost circle of the original gridded analysis data nearest to the boundary

of the influence area)
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Fig6. Daily variations of MAE (line) and MAE reduction rates (bar) for the maximum
observed wind speeds (solid black line), the maximum gridded wind speeds of CLDAS (blue lines)
and HRCLDAS (red lines) before correction (solid lines) and after correction (dashed lines)
during 2021-2023. The gray and black bars represent the MAE reduction rates for CLDAS and

HRCLDAS, respectively.
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(b, d) after correction.
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Ground, the MAE for CLDAS (blue lines) and HRCLDAS (red lines) before correction (solid
lines) and after correction (dashed lines) from 20:00 on July 25th to 20:00 on July 28th, 2023. The
gray (pink) and black (purple) bars represent the MAE before and after correction for CLDAS

(HRCLDAS), respectively.
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Fig10. The spatial distributions for (al-a3) the observed wind (wind speeds > 5 m s™'), (b1-b3)
CLDAS before correction, (c1-c3) CLDAS after correction, (d1-d3) HRCLDAS before correction,

and (el-e3) HRCLDAS after correction from 02:00 to 04:00 on July 28th, 2023.
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Figl1. The hourly average of maximum observed wind speeds (black lines) of the Fishing
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Grounds, the MAE for CLDAS (blue lines) and HRCLDAS (red lines) before correction (solid
lines) and after correction (dashed lines) from 08:00 on January 23rd to 08:00 on January 25th,
2023. The gray (pink) and black (purple) bars represent the MAE before and after correction for

CLDAS (HRCLDAS), respectively.
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