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Abstract Previous studies on the sea ice remote sensing based on microwave scatterometers mainly
focus on distinguishing sea ice from sea water, and in turn, exploring the coverage of sea ice. The
scatterometer onboard China-France Oceanography SATellite ( CFOSAT), namely CSCAT, uses rotary
fan beams to observe the earth surface, such that its multi-incidence and multi-azimuth observation
geometry provides new opportunities for sea ice monitoring. In this study, the CSCAT backscattering
coefficient data are firstly collocated with the sea ice concentration ( SIC) data from European
Organisation for the Exploitation of Meteorological Satellites ( EUMETSAT ), and then the seasonal
variations of the CSCAT backscattering coefficient under different SIC conditions in the Arctic and
Antarctic are analyzed. Consequently, the spatial and temporal characteristics of the CSCAT
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backscattering coefficient over the sea ice zones are derived, which provide a foundation for developing a
sea ice geophysical model function (GMF). The results show that the CSCAT backscattering coefficient
increases with SIC. Under low SIC condition, the CSCAT backscattering coefficient shows good

consistency in the Arctic and Antarctic, but there is an obvious modulation by wind speed, whose effect

weakens as the SIC increases. In summary, the study provides relevant hints for the SIC retrieval using

the scatterometer with fan-beam rotary scanning system.
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Fig.1 Distribution of OSI SAF sea ice concentration in the Arctic and Antarctic on 10 January 2021
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Variation of horizontally-polarized o with incidence angle and wind speed under different SIC conditions in June 2021
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Table A1 Results of fitting parameters of o (w) in the Arctic and Antarctic in 2021
WE R
Aty FeA i duk T
Pa4 P‘d3 PaZ Pa] PaO Pu4 Pa3 Paz Pul Pao
1 6.216 5x107° -0.0038 0.0794 -0.4224 -12.1678  8.064 8x107° -0.003 9 0.0709 -0.2619 -12.9319
2 1.030 9x107™* -0.0062 0.1239  -0.6598 -12.6960  7.541 1x107° -0.003 6 0.0619 -0.2403 -10.7712
3 2.940 3x107°  -0.0022 0.0527 -0.1959 -13.3183 -4.376 0x10°° -3.927 7x107* 0.0222 -0.1158 -11.0342
4 1.257 0x10™° =0.0020  0.064 1 -0.384 7 -12.8549  2.2259%x107° -0.001 5 0.0344 -0.1082 -12.087 5
5 2.721 2x107*  -0.0119 0.1878 -0.8663 -13.3286  5.283 0x107° -7.580 3x107* 0.0270 -0.1099 -12.1759
6 3.121 8x10™* -0.0114 0.1478 -0.3783 -16.6855 -1.347 5x107° -6.830 7x10™* 0.0272 -0.0955 -12.3542
7 1.350 0x10™* -0.0054  0.088 1 -0.2134 -17.0702  2.139 3x107> -0.001 4 0.0322 -0.0408 -12.973 6
8 0.0011 -0.0332 03339 -0.9750 -13.3997 -2.898 6x10°° -3.230 4x10™* 0.016 8 0.0135 -13.0326
9 7.204 5x107° -0.0036 0.064 8 -0.2427 -11.6557 -6.230 0x107° 0.002 7 -0.0356 0.348 4 -13.750 4
10 4.1163x10* -0.0145 0.1740 -0.5527 ~-12.7899  2.059 4x107° -0.001 5 0.0369 -0.1125 -13.353 3
11 2.7342x10° -0.0017 0.0415 -0.1118 -13.1559  5.078 7x107 -0.002 7 0.0457 -0.0479 -14.2298
12 3.9130x10° -0.0027 0.0577 -0.1897 -13.2355  5.199 9x107> -0.003 2 0.0577 -0.0547 -15.0578
FA2 2021 E4LREHEMEREEC (0) HILERBER
Table A2 Results of fitting parameters of o”(8) in the Arctic and Antarctic in 2021
AR
At B[R/ 3E30 T Tk
Py P Py Py, Py Py P Py Py, Py
1 1.651 5x107° -0.0024  0.137 8 -3.7670 31.6723 9.632 6x107° -0.001 5 0.0909 -2.7286 22.2749
2 3.5365x107° -0.0056 03319 -9.0695 84.8046  1.004 3x107° -0.001 4 00717 -19174 13.2713
3 7.150 8x10™° -0.001 0  0.060 8 -1.9701 16.1147 2.799 9x1073 -0.004 2 0.2433 -6.4180 56.8235
4 1.3633x107° -0.0020 0.1197 -3.4189 28.590 1 2.153 2x107° -0.003 4 0.201 8 -5.6157 51.276 0
5 4.1573x107° -0.0064 03769 -10.0647 91.889 6 3.382 6x107° -0.005 2 0.2959 -7.7567  68.563 2
6 4.5553x107° -0.0072 04232 -11.3624 103.433 6 3.703 6x107° -0.005 8 0.3391 -9.0435 82.5574
7 2.613 1x107° -0.004 1 0.238 5 -6.4075 52.7963 -3.997 7x107° 6.452 1x107* -0.033 1 0.4079 -6.348 2
8 2.144 7x107° -0.0033 0.1944 -5.3935 48.0726 4.129 6x107° -0.006 5 0.3830 -10.3420 97.0556
9 1.704 6x107° -0.0025 0.1457 -4.0759 36.5857 3.484 0x107° -0.005 4 0.3230 -8.8017 82.4420
10 2.507 0x10™ -0.0038  0.220 8 -5.9950 54.1977 2.018 1x107° -0.003 1 0.187 6 -5.2881 47.8562
11 2.2232%x107° -0.0034  0.200 3 -5.5294 49.981 6 1.055 2x107° -0.001 7 0.1029 -3.1214  26.929 6
12 2.3575x107° -0.0036 02052 -5.6039 50.373 4 2.289 1x107° -0.003 6 0.2132 -59868 54.579 1




