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1.1.1 Sentinel-1 ¥#

mre—5 A (Sentinel-1 A/B) #FX% /& (European Space Agency, ESA) &fFJEit¥l (the
Copernicus Program > & [ & iF 1 JF & 0 # B 2 2 . % i >k B T -
https://scihub.copernicus.eu/dhus/#/home -

ASAEF T Sentinel-1 T2 IW #5011 L1 24543 ¥%% GRD (ground range detected) HhH 515>
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Fig.1 Sentinel-1 SAR data coverage map

2% 1 Sentinel-1 SAR ¥R FE 4 0 A

Tab.1 Sentinel-1 SAR data year distribution table

Ay 2015 2016 2017 2018 2019 Mt

g E 18 29 26 29 20 122

1.1.2 ERA-interim ¥

ERA-interim /& —&EHs 8K I 73 He ., Tz A8 B RO T 20 B R A o s 20
& ERA BEHUR BB HAR = i, BRI R RS fidl 0y (European Centre for Medium-Range
Weather Forecasts, ECMWF) $£4it Chttps://apps.ecmwf.int/datasets/data/interim-full-daily/levtype=sfc/),
FE TR N FH B[R A% 732777 ThI AT 1R K el a2

ERA-interim FE7 A& i G 0 A, TSGR 1979 4 1 H 1 H &S AW,
I E]E]RR Y 6 h, ZEIAVEHE Bk, HPmEds k. RIRE . R KI5 KRS e,
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A .
1.2 F

AW Sentinel-1 TR AR AT X I SAR SAGHE, F T SAR SAG H T XAAREL, (AT HRIE A
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A5 2R R A o T X I 5 XU A5 S E DR IR B o KURIE B RIEE ZEH SAR H it AL
SR B 38 AT A N P A ST o DA DRk X et A e 22 DL G K 70 2 gt — 1, DAELREAR X SAR
SR A RSSO AR BUA R Ry, ERA-interim X7 B ol R SR EUA A 45 B

NT EBREMIEIK . G REER 20 SAR BUE XA SE IR, okt SAR SR T—
UM, 5 20R T ERBUAA K SAR f& . kit Rt , ARSI SIPESH CVAR 1R AR
wFIWr A, TR AR TR0

CVAR =var(l)/ (1)? 1)
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JRTE S PR 92 5 AT B AR Sl B B A R AR S ) L X B B3 A R e L
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wavelet transform, 2D-CWT) J5iEZ06-171, 50 R HH, FFT J7ykieidE & /N XE T B XA S, Bk



L LI
1) EEEIER) SAR TEUR, BEATIER L MRALEE,
2) N R EEAT PR A AR A5 B AT 1A
3) XA AT RUZ 8, 193 A pe g
4) XA IERRENSEL, Wn 5 iZELEE, HEA 180° Bk
5) R ERA-interim XUz Bd /5 Dy KU1 Gl B B , A AB=F R XA 2 Ue (TC) S 30 b i 4
77 18] i Y A R AAE R B84 B A KR BEAT AR IE, W RR AR 180° ASOR ) i) et
1.2.2 RERIR
SAR S I 1A S5 3 Bragg SLARALAT, 7E 207 ~60° MINS MG, EITHDREE
5 RIS AR AE Bragg WEHRHLA, I 1T X7 500 v 2 T RELURRS P52 50 (8 7 A= R i), W] 1) S50 38 NRCS
RAAADE, K RZRKIELN:
k, =2k, sin@ @)
Hop, k4 Bragg SURIEEL K, ABREEIEEL 0 SAR FIBBANI M. Hik, T SAR
SR U R BT AT R T R SO
HUERYIFE R HURAL ST T WV AR S TR AL . NG A DL T A I RO R . SAR
AR FIMAL VV A5 s X7 5 F 775 CMOD4. CMODIFR2, CMOD5. CMOD5.N. CMOD?7 %
B, SCrhiz ) CMODS.N S AT i i, 1248850 HT Hersbachl1- 2010 4% CMOD5 #5 3 b1 %4
HIZHOEAT T HNEIE R RS, Bt AumT.
0° =y (1+1, cosp +b, cos 2¢)*° 3)
Holr, o° R HUE RMNRCS, @ RARR R, A0, by by b, 36T RGE HI 20 8.
P13 7 39 S A B P T 10 o 7 P2 AR PR DS 5000 T IR B e T 0 AR Ak T A8 Ak, S
JX Rl B Y T g P 08 v 2 TS . DRI, AR SO PSR B0 KSR R HEAT 1 ¥ TS ] v X 8
PEARICTAE, LA SAR S8 VV WAL SIS A 21 HIE T 10 m s B2 7800 S Bk, R F8 BOd A IXUBR
BLH, WA TR SR RSB, TR H A T3 A 2 R .
V, =V, (f—l"o)“ @
A, VRV, 25 nm 10 m s EEAR KGR, B mis: Z, Bz, i A, SRR
m: o ANRLYIRTGE, 268 X A N R R A k. 20 (4) XA
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TESERRIX Skifg b XBE & FAE PP RE 2, AT 3~25 mis 3 Bl 1] ) XU AU 8 5 PR N K0
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PRI T VI TR FBERE, Rt 25 mis XU A FR 9 T e XU . A R0RGE X — S A KR R HL A
ISl v WP
1.2.4 HRREEEE

VT R BE BB RN 5 RO B UIAR G, JABE % T2 S8 H SR 7s 18— N TR [ Py 2 B S
AL AR B R R BT Be R EUE, S S HOR M BE R IR 0 A TAE b Oy E B 5548 hR 2 —, M
M40z, AR SR B AR5 A Xy

W ==pV? (5)

I\)II—‘

A, WONREEE S, AL WIm?s p N, BALE kgim3, vV 9 XGE, #4752 mis.
MXARE S E SR AT BUR Y, 6 ROREI s R B (0 RN R BE S S B S e A 3R
— Nk, fERGEEESEOT AT, W RGOS TR S TR A AT X N
AU T HEEL, RS p BUE /N 1.34 kg/m?,

A BOARESE K LALAE BE S 15 A2 4T il A T A XURE I X L TRl Y TH 545 21 1 URE BRI, L XU
HUE TS Y 3~25 mis, AbA7 OXBETE Bl (V1 i A JRRE 6 LA O AT BOX BE 3 T, BIAE — S I ) B
P 3 T B AR A RURBE A OB L o A ROXRE 2 RE iR vl 30 84 X e b X
REBLIHEAT M S 1FAl

\

1.2.5 XA R R
M AEAS 7 R BB BN IR AE R E MM I — A B PR ARBY, KA 3 R B A RN

c, =2 (6)
X
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1.2.6 A
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Fig. 2 Multi-year average effective wind energy density at various altitudes along the coast of Fujian
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Fig. 3 Probability of effective wind energy in each month and season along Fujian coast
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Fig. 4 Multi-year average wind energy variation coefficient
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Fig. 5 Coefficient of variation of wind energy in each season
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Wind energy asssessment analysis of Fujian coastal area

based on Sentinel-1 synthetic aperture radar images
ZHU Lin?, XIE Ting!, WANG Yiren!, HU Lingping?, GENG Xupu'”

(1.State Key Laboratory of Marine Environmental Science, Engineering Research Center of Ocean Remote
Sensing Big Data, Fujian Province Higher Education Institutes, College of Ocean and Earth Sciences,
Xiamen University, Xiamen 361102, China; 2.Science and Technology on Electromagnetic Scattering

Laboratory, Beijing 100854, China)

Abstract: The analysis of wind energy resources in sea-surface wind farms is of great significance to
the construction and development of offshore wind farms. In recent years, with the development of
remote sensing technology, synthetic aperture radar (SAR) has provided a new method for the analysis
and evaluation of sea-surface wind energy. Based on the 122 Sentinel-1 SAR images of Fujian coastal
area from 2015 to 2019, this paper uses the Fast Fourier Transform (FFT) wind direction inversion
method and the geophysical model function CMODA5.N wind speed inversion method to carry out SAR
wind in the coastal area of Fujian, and makes an analysis of the offshore wind energy resources in
Fujian from the aspects of wind energy efficiency, wind energy stability and wind energy temporal and
spatial distribution characteristics. The main conclusions obtained are: the effective wind energy in
autumn and winter accounts for a relatively high proportion, reaching more than 70%; the average
wind energy stability in the coastal areas of Fujian is good for many years, the wind energy stability in
spring, summer and winter is good, and the wind energy stability in autumn is poor; The spatial
distribution of wind energy along the coast of Fujian is mainly a declining northeast-southwest trend,
and the maximum wind energy appears in the middle of the Taiwan Strait.

Keywords: synthetic aperture radar; Sentinel-1; wind field retrieval; wind energy



