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Research of the Method for Retrieving Winds on
Sea Surface Along Coast of North Zhejiang

HE Bin PAN Shixiong LI Haijun SHENG Wenbin DONG Xu
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Abstract: High-quality wind observation on sea surface is the foundation of marine meteorological monito-
ring and forecasting. The accuracy of satellite retrieved winds along coast is low. The exponent law repre-
senting wind profile near surface layer is used to retrieve winds on sea surface around islands or mudflats
on which automatic weather stations have been set up. Then objective analysis method is used to transform
retrieved winds at discrete points into regular meso-grid to get complete wind field with high resolution.
The accuracy of retrieved winds is determined by the parameter o in exponent law which is influenced by
the status of underlying surface and atmosphere structure. The influence of the latter is more significant
than the former. Experiments are performed to verify the error of retrieved winds calculated with different
wind profile variation rates (parameter o). The results show that the accuracy of retrieved winds using
multiple wind profile variation rates is better than that using single one. By using hybrid wind profile vari-
ation rates, mean error (ME), mean absolute error (MAE) and root mean square error (RMSE) of the o-
verall sample are obtained, being 0.04 m+s ', 1.5l m+s 'and 2.0l m + s~ ', respectively. Through op-
timizing retrieved winds on sea surface, MAE and RMSE are respectively reduced to 1. 28 m » s ' and 1. 68
mes '.
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Fig. 1 (a) The distribution of wind towers along coast of north Zhejiang (triangles) and automatic

wind observations on islands or mudflats (circles) (The inner box represents the experimental area) ;

(b) experimental area (Black filled circles represent automatic wind observations on islands and

hollow circles represent two buoys used for analyzing the errors of retrieved winds)
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Fig. 2 Seasonal variation of average wind direction of wind towers (dashed line) and

wind speeds in different heights (solid line)

(a) Cixi Station, (b) Dayushan Station, (¢) Shangyu Station, (d) Fodu Station
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Note: The smallest error is denoted with bolditalic font.

BARIR A ML ARG HIE T NI RKI)E
ghhsgm , BT BRI Gt i 22 (B 206 HOlk 551k 47
7 TE — 8 [ 0 XU R 2 25 3K 0 v ol P A v 5 v RLUE
B sk (& 1b A sz [/ 50 & A et iy sk B |
I GETT 1R 22 A 2 R /N s BE A KU 2R 2 T —
JE DXCIRFAIE 1Y 33X /2 15 2% W El ¥ 8 v RUBE Bl S
AT B 1 A B0 1R A R B T O O AR
SCitE— 25 FF R T il 18T R 37 B T A Ak R i 3 L 1Y) 3
5. %Al 1 BRI XUJEE 2 3R Y R B A —
0, T B E B VR bR sl B 3 i = I Sl A L L B
TELTEA 0 YR S KR 3 i S AT T 7 AR
B A 0 A JRUJER 356 T ik 1 S ol b 5B 1~3 A4
WSl R B3R 2 iR . T LLE BIHE LBk 1
ANV 5 0 A 6 v R Ll 1 2 R A A5 i 50 1R 2
AL RUER 26 X 3 A — & 1/, o ME {4 1
RMSE {84359 1. 41 F11.85 m « s ', £ B BUIR
T S P O A5 1R 2 S T M M R, k) B AR B
T L3l 5 A sl B S AT L 3l S o IR G £ 1Y)
AL 5 TR G KBRS e R A AE — i 1Y 22 5, B H S i

P14 DR (L 2 T 8 45 37 s 3l 1) 52 Y 5 A 9T 1 B R
TR Y 3 T T i s T DR ) 5 e A AN ]
TE 25 BR A 5 o 1) 12 v o B3 1L 0l i
REHI T — LM TR MAE #l RMSE 43 5 8
1.30 A1 1,70 mo« s, 77 oAy 9 20 2 35 15 2 D A XL
2 P ol S S ) s I N g N (B N I W A
2R3 T Fe/ME . MAE Fl RMSE 43 %k 1. 28 il
168 me«s ', A ERAHra] UKL, X T 845l )2
TR 1 RS £ 24 4 0 v A5 B Y 0% 22 0 R e
T AT 2 RS A 1 B i n] DB v R T KU ) T L
255 MR 2 i 5 3k O AT B B v L 32 200 i T
BB G TR Z R E . AT LA B S BR e,
BRI . (99 Bl i) RMSE 4353 2 1..85.,2. 10 F

2.05m e« s 'L 0 EBX = A G # RMSE T Ky
1.68 m « s ', B & /N F 2 BR AT ] 283 i RMSE,

UL AR 25 BR T B 3 22 05 35 A ol B 30 1) S T8O
S AEARAE R UL I G IR E W R B —
IS PE . N B IR S 45 2R 7T LA 2, 8 07 A5 ol
BT 498 B v RUBE 1 gyt o B 3 96 18T X375 14 3 3L



882 A

% 842 %

SRIF AT A BEAEL L TP A o A 1
R 1 gl 3l T AR A e R 114 95 A o RS 20 ) 78
7 JA 35 3% — 77 18 ] BE S R o X T 24V 5 i T
TR 5 XUBER 2 R ATS AN BE A v 1t S e HL T 48 1 AR

RUBEEARAS s 53— T 0 el T 16 0 AR fili 1 i R AR
AT 58 2 49— o DR L 98 &5 3l 1) 5 95 DT 114 S5 B 3 D S8
R NN LY PN R e & A D REn ]
LK E| 30 km,

x2 BERNGREAUEZIERLBRIHRESLT (BG: m-s™")

Table 2 The statistical errors of experiments for optimizing retrieved winds on sea surface

and the impact area test (unit: m+ s™")
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(a) Scatter chart of retrieved winds and buoy-observed winds (The contour lines

represent frequency of data pairs); (b) variation of statistical errors with wind speed
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Table 3 Difference between the observed and retrieved wind speeds in different stages of this case (unit; m + s™')

11 H 08 i 11 H 16 i} 11 H 19
LA KR E WL B {E LI E SR AE
BEREEIN 11.6 11.0 9.6 6.9 5.2 5.5
P AR 10.0 11.3 8.2 7.9 2.8 5.5

AR B0 R 02 IR 25 09 B IR T 3 % T 45 R 1
4 4 ©® SO S D A R B — — T XU 8 2
TR I3 . 11 7 4 2 O R %16 S
ASCH SN T A L PR L b BRI IS TR e L KU R AR T 712 AT L
XU sl XL i R X 2 1 A A B A 9 T e DEKUBE SR . IR A KUBE R R 43 3 19 ME Wy
R FAS I £ R 6 2 40 A 26 O J o 1 KUk S i3k 0.0 m e s ' MAE 151 m » s ' ¥ i A5 1k
55 25 R A5 2 B, AT DL ok B g it iR 22 | (MAE fil
(1) G PA KBS I 00 F 80 & P fE e —sE iy RIMSED RO BRI 43 it & rh RUE 3l BT 428 5 ¥ 18 A
25 5 ERR E LG KU R S I A B Z s SRR R L 2 A Al A 9 TS XU 19 MAE
AR e R R I BUEE 8 A xSl g gy M RMSE S350 1,28 F11.68 m o« s 1o e AL AL
s A H AT O T 42 28 R0 35 1 45 e IRk 518 25 5. 2 BH g 5 vp RS il sz 38 37 1) A8 380 e Y el &= /0 T
[ 3% 3 A 7 P S S R R KU — S 2, 88 30 ko L LAy SE AT DUARAG 5 Tk F 985 1T 4
(2) PO TR W 4 e 5 ot Tt e TR AT i T SR K 40 Al 0 A B
% 4 A G 3% S SR B s R T g PO
HEHESIEM KSR SRS BB, I 2w

SMERGEE NS B th F R TR NEE o
B, TR 1981, B AT 164 RIS LI XUBE LR 1 F 5% . 7 Bt K2

AFXERC T 25 AR — S B DA 2 2 2 AR CERBHERD - (4) :552-561.
AR o WM T — A5 R HEIC R e E. FEEEE AR . 2014, QuikSCAT Fil ASCAT T0A 7 3 A 15 7 i
P AME R B 912 F i i R U A B L B 1038 R 5% . %, 40(10) £ 1240-1247.

o o . e o 3 v L A B ST LA R TR R o R R R TR
By B o #B N SUME L X SR IT R E A OC HAR
a fib S ff N PR P T A0 4. 1978, 300 b SR L W 0 90 4. %

T A A UL R R A s PR K o R R 1) 4(6) : 3840,
WO ER R R R E R, {368, 25 P L W22 . 2014, Multiquadric 77 8 75 H R /42 YOk % W 43
(3) g 17 R S Gl P ME T R S P8 B S 8 o 1) Brep B BT 33(D) 1714178,

ﬁﬂ‘x%—:‘w*ﬁa\é @Tﬁ%iﬁaﬁﬁgﬁﬂ’ﬂé%‘ﬁﬁ’%& oI L HE S L XV L AL 2014, ASCAT #US 11 X3 76 3 [ i v 1Y
’ N ‘ PIER R 50 . S . 40(4) 1473481,

, U yi 5 >y Vaiy

AE» R AT 0 AL 50 ST o {EL R S WX R A2 AL . 1 T BE BB . B & ¥, 2001, TR 45 i 1 XU 5 B AR fL F 5. #RGH

A~ IRVES 3 19 AU 4 3 1 42 D 1 5 XL 3 9 A2 T 4 . 21(2) :131-134.



