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Tab.1 List of different Hs inversion models
() ()
N NI lon, lat, g5, NV JHs 4 20
N N2 lon, lat, g, NV, A JHs 5 20
N N3 lon, lat, 6y, NV, 6y, 6pxNV, NV? JHs 7 20
N N4 lon, lat, 6y, NV, 6y, 50xNV, NV2, g JHs 8 20
N N5 lon, lat, o, NV, 6%, 6oxNV, NV, 1, Jiis 8 20
N N6 lon, lat, 6o, NV, 65>, 50xNV, NV, 1., # JHs 9 20
N N7 lon, lat, oo, NV, 00%, 6oxNV, NV, f, skew Jis 9 20
N N8 lon, lat, 6y, NV, 6y, 00xNV, NV2, A, kurt JHs 9 20
N N9 lon, lat, oo, NV, 6%, 6oxNV, NV, A, skew, kurt Jis 10 20
N_N 10 lon, lat, g, NV, 6%, 60NV, NV?, 1., skew JHs 9 20
N N 11 lon, lat, 6y, NV, 6y, 60xNV, NV, 1, kurt JHs 20
N_N12 lon, lat, oo, NV, 602, 6oxNV, NV, 1, skew, kurt JHs 10 20
N N 13 lon, lat, oy, NV, A ,00%, NVZ, A2, 60XNV, XL, NVXA, Jis 11 20
N_N 14 00, NV, 6%, 50NV, NV2, A, skew Viis 7 20
N N , 00 s R
> > )
(Horstmann et al, 2003; Li et al, 2011) NV Ae SAR
, SAR , Hs (Beal et al, 1983;

(Stopa et al, 2017) Shao et al, 2016) , ,
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, , SAR , 1 |1 N — =2
bp SI:—\/—zi_l[<Xi—X,»)—m—Y,-)] : (©)
LB (Beal et al, Y, VN
N _ _
1983) skew kurt SAR CORR =} " [(X, - X,)-(¥, - Y)]/
(Stopa et al, 2017) 1 7 , (D
N 5 \2 N N2
JHs NN , [\/inzl(Xi—X,-) \/WZM(Y,-—Y» ]
+Hs Hs , X, N N , Y
) ) ECMWF , N
A +/Hs (Beal et al, 1983; Marghany et al, , (7)
2002; Grieco et al, 2016), vHs , 3
N N
2.3 >
N N
, , Bias RMSE SI CORR
, 31 NN
. 1 N 14
Bias = NZM (X,-Y), 4) ’
1 N 2
RMSE=,—)>  (X,-Y)", 5
\/NZZ-I( i =% ) ECMWF : 2
R2 TEHZMEHEESGHA Hs 5§ ECMWF BiE248 Hs X bt S#— %k
Tab.2 Comparison statistical parameters between Hs output from different N_N models and Hs provided by ECMWF
Bias(m) RMSE(m) CORR SI(%)
N N1 lon, lat, oo, NV -0.017 0.654 0.832 24.38
N N2 lon, lat, 6y, NV, . -0.009 0.534 0.892 19.93
N N3 lon, lat, oo, NV, 6¢’, 6oxNV, NV? -0.013 0.643 0.838 23.98
N N4 lon, lat, 6y, NV, 6y, 5oxNV, NV2, -0.010 0.557 0.882 20.77
N N5 lon, lat, 6o, NV, 6¢*, 6oxNV, NV?, A, —-0.012 0.532 0.892 19.86
N_N6 lon, lat, 6o, NV, 6y°, 50NV, NV2, 1., B —-0.010 0.533 0.892 19.89
N N7 lon, lat, 6o, NV, 65>, 50xNV, NV, B, skew -0.011 0.535 0.891 19.97
N N8 lon, lat, 6o, NV, 6¢?, 6oxNV, NV, 8, kurt -0.011 0.539 0.889 20.11
N N9 lon, lat, 6o, NV, 0o, 6oxNV, NV2, 8, skew, kurt -0.010 0.535 0.891 19.94
N_N 10 lon, lat, oo, NV, 05>, 6pxNV, NV, ., skew —-0.010 0.502 0.905 18.74
N N 11 lon, lat, 6o, NV, 6y, 5pxNV, NV2, 1., kurt —-0.012 0.510 0.902 19.02
N N 12 lon, lat, 6y, NV, 00%, 00xNV, NV?2, 1, skew, kurt -0.011 0.503 0.905 18.76
N N 13 lon, lat, gy, NV, 4. , 00>, NV2, A2, 60XNV, 6ox L, NVXA, -0.009 0.531 0.893 19.80
N_N 14 o0, NV, 6>, 50NV, NV2, /., skew -0.014 0.512 0.901 19.10
: Bias: ; RMSE: ; CORR: ; STt
Bias RMSE CORR —0.009m 0.534m, 0.832
SI 0.892, Stopa  (2017) ,
I)N N2 NNI ,
, 2)N N3 N N1 , oo’
19.93%, Bias RMSE —0.017m 0.654m  NV? gxNV
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N N3 , N N14 N NI10 , RMSE 0.01m,
3)N N4 N N5 J/ , N_No6 SI 0.36%, N_NI10 N N14 ,
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, , skew 19.07% 3cN N5 N _N10
, kurt , 0.9, Bias RMSE
ECMWF Sm N _NI10 3b , Bias
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5a b Bias 0.043m  0.263m, , 3.3 N_N10
Hs<2m 5b SAR (WV1/2), Ae
0.894, S5a s N_NI10 Hs
N _NI10 Hs 3

#3 AEIMERMAT A N_NIO EE RN HFRITSH—LRN_NI0 VS ECMWF)
Tab.3 List of statistical parameters for performance analysis of N_N10 Model under different environment conditions (N_N10 VS ECMWF)

() Bias(m) RMSE(m) CORR SI(%)
654270 -0.010 0.502 0. 905 18.74
23°(WV1) 314717 -0.008 0.487 0.909 18.19
() 36°(WV2) 339553 -0.011 0.516 0.901 19.22
Hs<lm 6393 0.351 0.601 0.077 57.17
(Hs) 1<Hs<4m 564197 0.049 0.393 0.846 16.61
Hs>8m 1426 -1.807 2.388 0.137 17.61
2:>500m 1419 0.102 1.062 0.944 35.94
) 100<2,=300m 575720 -0.011 0.441 0.849 18.27
A.=100m 3112 -0.061 0.407 0.418 32.93
3 Hs A A>500m), SAR ,
: (Kerboal et al, 1998), N _N10 Ae
1) S1A \AY% 23°(WV1) , , 0.944,
36°(WV2) , WV2 Bias 0.102m, SI  35.94%
WVi , N _N10 WV2 Ac 100m s Bias 0,
WVi , RMSE 0.029m, WV2 , 0418, , Ae
SI  19.22%, WV1 SI  18.19%, WV2 , ,
> > oy e
(Stopa et al, 2017) 6 S1IA A, N_NI10 Hs
N _N10 SAR N _N10 ECMWF
2) Hs, N_NI10 , 1°
, (I<Hs=4m)
86% ,N_N10 , Bias RMSE 6a b d e ,A  Hs
0.049m 0.393m, SI 17%, ,
N _NI10 ) >
(Hs<1m) (Hs>8m), N _NI10 30°—50°8S, Hs Sm ,  Ae ,
, 0.15 ,
R Hs , Hs  5m s Ac s
s R s Hs
, Hs<Ilm , N _NI10 , e
ECMWF ( 3 ) , Ae Hs
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INVERSION OF GLOBAL SIGNIFICANT WAVE HEIGHT BASED ON SENTINEL-1A

MU Shan-Shan', LI Hai-Yan', WU Ming-Bo"?

(1. University of Chinese Academy of Sciences, Beijing 100049, China; 2. Institute of Geographic Sciences and Natural Resources
Research, Chinese Academy of Science, Beijing 100101, China)

Abstract By using the technique of neural network, a new neural network model a new neural network model (N_N
model) was proposed for the inversion of wave effective wave height (Hs) from Sentinel-1A level-2 wave model data.
Based on the two-parameter model developed by ERS2 SAR wave mode data, the model was added with other parameters
including longitude, latitude, the azimuth cutoff (4.), skewness, kurtosis, and the ratio () of the distance between satellite
platform and the target to the satellite flight speed. The influence of each parameter on the inversion of significant wave
height was analyzed using different combinations of input parameters, based on 14 models which were established for Hg
inversion. Results show that the correlation coefficients of all the 14 models were above 0.8. With the addition of A, and B
parameters, the performance of the N_N model increased significantly, and the improvement effect of 1. on the model
performance was more obvious. The correlation coefficient increased by about 0.06, and RMSE decreased by about 0.12m.
In addition, the addition of skewness and kurtosis also improved the performance of the N_N model as the RMSE
decreased by about 0.03m, and the correlation coefficient increased by about 0.01. Among them, the N_N10 model had the
best effect and the most stable performance. Compared with the ECMWF (European Centre for medium range weather
forecasts), the correlation coefficient (CORR) was 0.905, and the scattering index (SI) and RMSE were the lowest, being
18.74% and 0.502m, respectively. The correlation coefficient with the independently measured buoy data reached 0.894.
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