50 % 2 M A % Vol. 50 No. 2
20244 2 H METEOROLOGICAL MONTHLY February 2024

EWG S HAI)I L B, 2024, BE T SVM W F B JLHR 0T 2 L XU 3 7 e e (0] K%, 50(2):221-233. Qu H Y, Hu H C,
Huang B,2024. Research on the estimation method of sea surface wind speed along the north coast of China based on SVM[] .

Meteor Mon,50(2) :221-233(in Chinese).

ETF SVM H‘J?ﬂilil:ltﬁ‘ mEE EREMGETEFR"

EHF OWE)N EH W

HRA LT, b5 100081

BE ZE o WU b UL D I L S R 9 A L TR U i 4 A S A 1 o R 2% S AR A R T L S B o I
UL IR S A7 T XU L A Bl T AR e T RSB R AR 45 i O . R R L A b X AT B R R AR T i b O 3 A Y 2016—
2020 437 /N - 14 XU R e IR XU 5040 96 11 43 A 1 i DXLt 22 S R AE A B A L SR FH S e AL T 3% A A T 3 T i T 2 K
S il A XU RS T s s B A7 SOOI B 1 0 b XU A BT R g A 1 AL T UL 2 2021 45 00 0 480 A % £ 2R
R IEATAG S0, 45 R X F 6 G S LA b AP 3 XU 7 % K DA AR I IR R, A8 7R EL A 458 v %) Ay B O A 2R, B R A B 1 R
AR I 2H T o R R (M SRR RMSE 43 18 2. 40 m = s ' (3.20 m=s DM 2.35 m=s '(2.57m=+s ), %
ERAS5 43 10847 24 % (14 %) F 23 % (20%0) £ — U IR S8 A4 2 A R] 52 e 1 O XU ok 22 v A8 80l B30 1) T A e 562 401 19
T b S 349 R R JRURHD S 4 4 % iR 2543 R 1.6 me s (2.3 mes DM L. Imes ' (1.5 m-=s '), 75 H B 2009 25 K
BOERKGED IR ZE A —1.3mes ' (—0.6me+s DAI—1.2me+s ' (—3.1m-+s ), T ERAS B4R, T i
[ia) 2 ATL 9 Vb XU SR Aot BB TR R % AR e O 000 XU Ay B A hy MR B 9 B RO R, AT AR U BB R s e, LR —

B N FH A5

RSBIR ¢ v XU 2 5 W S XL R S AL

FE 42K S P413,P456 XERFRERD: A DOI: 10.7519/j. issn. 1000-0526. 2023. 010901

Research on the Estimation Method of Sea Surface Wind Speed
Along the North Coast of China Based on SVM
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Abstract: Coastal offshore observation stations are rare, but coastal land observation stations are relatively
dense. Carrying out research on the characteristics of land-sea wind speed difference caused by land-sea dis-
tribution and realizing the estimation of sea surface wind speed from land observation wind speed is helpful
to improve the service ability of sea surface wind forecast. In this paper, the hourly mean wind speed and
gust speed data of two groups of buoys and their adjacent land observation stations in the north coast of
China from 2016 to 2020 are used to statistically analyze the characteristics and regularity of the difference
between sea surface wind speed and land wind speed. And the support vector machine method is used to
build the sea surface wind speed estimation model based on the land mean wind speed, land gust speed,
distance between land-sea stations, month and hour. The estimation model is tested by using the observa-

tion data of the other two groups of land-sea observation stations in 2021. The results show that for the
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mean wind speed = scale 6 and gust wind speed = scale 7, the model has a high estimation accuracy. The root
mean square errors of the mean wind speed (gust speed) of the two groups estimated by the model are 2. 40
mes '(3.20me+s ') and 2.35 m s '(2.57 m
decreased by 24% (14%) and 23% (20%) respectively. In a strong wind process jointly affected by an ex-

s '), respectively. Compared with ERA5, the errors

tratropical cyclone and cold air, the mean absolute errors of the mean wind speed (gust speed) estimated
s and l.1me+s '(1.5m-
tively, and the mean wind speed (gust speed) errors at the extreme moment are —1.3m s '(—0.6 m *
s ' Yand —1.2mes ' (—3. 1m-

surface wind speed estimation model based on support vector machine can estimate accurate heavy sea sur-

by the model for the two test groups are 1.6 m+ s '(2.3 m * s~') respec-

s ') respectively, which are better than those from ERA5. The sea
face wind speed using the land observation wind speed, which can reduce the impact of insufficient sea ob-

servation data, and has a certain application prospect.

Key words: land-sea wind speed difference, sea surface mean wind, sea surface gust, support vector ma-
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Fig. 2 Scatter map of frequencies of (a, ¢) mean wind speed and (b, d) gust speed for

the two groups of land-sea stations from 2016 to 2020

(a, b) the first training group, (c, d) the second training group
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Fig. 3 Box chart of gust factors on sea and land under different mean wind scales

for the first training group of sea and land stations from 2016 to 2020
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the first training group of sea and land stations from 2016 to 2020
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Fig. 7 Scatter diagram of relative errors estimated by the model and ERA5 for

the (a. b) mean wind speed = scale 6 and (¢, d) gust speed = scale 7 in 2021

(a, ¢) the first test group, (b, d) the second test group
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Table 3 Root mean square errors and mean relative errors estimated by the model and ERAS for
the mean wind speed > scale 6 and gust speed > scale 7 in 2021
sis ik -2y IR M XU 3
RMSE/(m + s~ 1) SRR R 22/ % RMSE/(m + s~ 1) AR X R 22/ %

o ERAS5 3.16 20. 2 3.70 15.1
AL 2.40 13.9 3.20 13.6
i ERAS5 3.05 18. 1 3.21 13.6
) R A 2.35 14.6 2.57 12.4
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