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SSM/T DMSP 19.3 69%x43 V/H 833 1394
SSM/T DMSP 22.3 60x40 v 833 1394
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SSM/T DMSP 85.5 15x13 V/H 833 1394
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Fig. 2 The statistical results of seawater sample points
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Fig. 3 The statistical results of sea ice sample points
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Fig. 4 Averaged monthly sea ice concentration in Arctic in January, 2016: ASI algorithm based on University Bremen (a),
NASA Team algorithm based on NSIDC (b), ASI algorithm based on FY-3 MWRI (c)
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Fig. 5 Daily variations of sea ice area in January, 2016, quoted from FY-3 MWRI, University Bremen, and NSIDC
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Table 2 Daily sea ice area and sea ice concentration resulted from three algorithms

H i VKT A/10° km? UK FY-3 5 R3EMMEK  FY-35 NSIDC 7K
(E-H-H) FY-3 T¥M NSIDC FY-3 R3¥HME  NSIDC T AR R Lb 25 1H/% TR IR Lb 22 41/ %
2016-01-01 11.215 11.493 11. 191 0.926 0.927 0. 855 -2.480 0.210
2016-01-02 11.285 11. 470 11.243 0.923 0.927 0. 851 —1. 641 0. 369
2016-01-03 11.318 11. 454 11.205 0.922 0.927 0. 853 -1.195 1. 000
2016-01-04 11. 454 11. 487 11. 243 0.916 0.929 0. 855 -0. 281 1. 843
2016-01-05 11.499 11.394 11.262 0.912 0.924 0. 852 0.912 2. 060
2016-01-06 11.472 11. 455 11. 342 0.914 0.921 0. 847 0. 148 1. 130
2016-01-07 11.592 11.598 11. 421 0.919 0.923 0. 848 -0. 054 1. 470
2016-01-08 11.712 11.704 11. 558 0.925 0.927 0. 856 0. 068 1.313
2016-01-09 11.723 11. 867 11.729 0.912 0.931 0. 862 -1.226 —-0. 057
2016-01-10 11. 810 12. 049 11. 868 0.913 0.930 0. 860 -2.025 —-0. 495
2016-01-11 11.905 12. 051 11. 890 0.912 0.929 0. 856 -1.226 0.128
2016-01-12 11.916 12. 108 11.819 0.915 0.931 0. 857 —-1. 608 0.818
2016-01-13 12. 004 12. 128 11.878 0.924 0.928 0. 850 -1.033 1. 055
2016-01-14 12. 048 12.206 11.89%4 0.913 0.934 0. 857 -1.310 1. 280
2016-01-15 12. 054 12.179 11.929 0.919 0.932 0. 858 -1.033 1. 034
2016-01-16 12.011 12.219 12. 016 0.923 0.932 0. 859 -1.729 —=0. 045
2016-01-17 12.012 12.311 12. 065 0.919 0.934 0. 863 —2.488 —0. 443
2016-01-18 12. 020 12.219 12. 100 0.914 0.931 0. 861 -1.652 —-0. 666
2016-01-19 11.921 12. 157 12. 089 0.914 0.927 0. 862 -1.987 -1.410
2016-01-20 12.010 12.203 12. 121 0.910 0.925 0. 862 —-1. 606 —-0. 928
2016-01-21 12. 054 12.233 12.177 0.908 0.927 0. 862 —1.484 -1. 021
2016-01-22 12. 061 12. 244 12. 197 0.913 0. 926 0. 864 -1.520 —1. 131
2016-01-23 12. 084 12. 279 12. 200 0.920 0.929 0. 866 -1.617 —-0. 960
2016-01-24 12. 098 12. 376 12. 169 0.918 0.925 0. 859 -2.297 —-0. 581
2016-01-25 12. 091 12. 466 12. 148 0.918 0.928 0. 857 -3. 100 -0. 470
2016-01-26 12. 125 12. 501 12. 178 0.913 0.927 0. 850 -3.097 —0. 434
2016-01-27 12. 146 12.515 12.210 0.915 0.932 0. 854 -3.036 -0. 526
2016-01-28 12. 181 12. 467 12. 227 0.910 0.927 0. 854 -2.349 —-0. 383
2016-01-29 12.235 12. 451 12. 264 0.917 0.924 0. 850 -1.768 -0. 239
2016-01-30 12. 331 12. 525 12. 309 0.915 0.926 0. 854 -1.575 0.177
2016-01-31 12.303 12. 507 12. 298 0.911 0.926 0. 855 -1. 659 0. 039

SEEME 11. 894 12. 075 11.749 0.916 0.928 0. 856 -1.521 1.219
S ONIE 12. 331 12. 525 12. 309 0. 926 0.934 0. 866 -1.573 0.178
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Inversion of Arctic sea ice concentration based on FY-3 MWRI data

WU Zhankai', WANG Xingdong'?, WANG Feng'

(1. College of Information Science and Engineering , Henan University of Technology , Zhengzhou 450001, China; 2. Institute of
Remote Sensing and Digital Earth, Chinese Academy of Sciences , Beijing 100094, China)

Abstract: Based on the ASI (ARTIST sea ice) algorithm, the pure water and pure ice point values of the
FengYun-3C meteorological satellite (FY-3C) microwave radiometer (MWRI) data are obtained. The ASI sea
ice concentration calculation formula based on FY-3 MWRI data is determined by interpolation method, and the
weather filter threshold is obtained by Otsu method. Taking the January, 2016 data as an example, the inversion
results of the Arctic sea ice concentration were obtained. It was compared with sea ice concentration products
provided by National Snow and Ice Data Center (NSIDC), USA, and University Bremen, Germany. The re-
sults show that the average sea ice area and average concentration in January based on MWRI data are between
the two products, with a discrepancy of average concentration of only 1. 310% different with Bremen products.
The results are compared with those obtained from MERSI (medium resolution spectral imaging) data with
250 m spatial resolution of FengYun satellite. The results show that the outer line of sea ice is basically the
same. The sea ice concentration and area obtained from optical data are 5. 029% and 9. 318% higher than those
from MWRI data, respectively. Therefore, this method can effectively promote the inversion of Arctic sea ice
concentration by MWRI data, and can be effectively used to monitor Arctic sea ice distribution and changes.

Key words: FY-3; MWRI; sea ice concentration; ASI algorithm; Arctic
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