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W E.E0k%E £ (seaice concentration, SIC)Z LM BKAAE T TH ETEAHK, BEARE=3DIE
P 2,0 Ok R AL AL (microwave radiation imager, MW RI) 3 43 49 4% 2h # ok 2038 T 7 T SIC 9 4% 55 42 H 45 % 3F
WERAZ BN RAG G E . B L MWRI S B T A& SIC 4k S5 £ T BT 50, A1 50 400 7 % iR AR AL
f# % 42 4% 28 H 3+ 2 (advanced microwave
scanning radiometer 2, AMSR2) 3 # 4% 3 # Jk 44 4% #= Bootstrap(BST) .NASA Team(NT) . & T4 % k&=
#e (fully constrained least squares, FCLS) \Enhanced NASA Team (NT2) ,ASI(Arctic radiation and turbulence

(special sensor microwave imager sounder, SSMIS) . MWRI #» 2 it

interaction study (ARTIST) sea ice)#= FCLS-P 6 # 7 i 4% 3L 69 SIC, 5 5 Al B 47 7 b4,

MWRI # 4 £ 12.5 km #= 25 km & 3] 4

A, fE A AR B R SRR AT R R AR B A
KGRI R = 3D 5 BORRMAL; T b5 ok 5 4
FESHES . TP7 XHRFREARD A

A6 T KT B A AR TR X 2 BR R R S B A

PR . e M KSR BRI R
Ef}iﬁﬁj(iﬁ/\fnvh%ﬁﬁ A7 Bl T O R A b b X
KGR V2% Jo b S AR Ak T & LBk R AR AR
Wi o5 T K BT ek 2D, T ) 7 i s O B i R A
oI VKA, b I UK A b i A 2
RO HAT EE R KA B2 Al (oK A 2
J2 7 A B AR O BRAR R R OK AR B A i
1175 | S A b 2 ) (H 72 2R sy 0 28 0 5 IR 3
WL ) YT BRS . M VK% 4 B (sea ice concen-
tration, SIC ) 4§ 5407 101 FH PN ¥ DK T o B A9, 2 v 0K
Eﬁ?ﬁ(ﬁﬂ?@ﬁk?@@%ﬂ‘@ﬁkiﬂ%%%)E‘JE%’%%’W
2% Vi - T KA R (1) B A B0 R AR T
DA DX 35l e < i A b ,Lﬁﬁﬁz?agfﬁﬂﬁ']jlﬁ

B TS, R, 8 B RS Y SIC A B

H 19724 & 51 T W F H 0 58 55, v sh
TR A IR 4 R 4 R b W SIC B 40 £

I #5 B #5.2021-08-17

HEREWN,

PR T RAFEAM A SICAE A (20.4%~24.4% ) . st , MWRI 2
BEAEFAEZRENBF(LEH17.9%~23.0%, 454 11.2%~17.8%).

B, MWRI B A & #4769 1

AEDTEET S HAT L E BB O AR R A R A
£ (D EEEP AL £ 1A (defense meteoro-
logical satellite program , DMSP) 4% &% 49 4 = &
3 TR G T RE R RO IS AY (special sensor
microwave/imager, SSM/T) Fl & F 3 3% 1A% X
(special sensor microwave imager sounder, SS-
MIS) ; (2) Aqua T35 5 25 1) S 25 S0 1 4 4w 0
(advanced microwave scanning radiometer-E, AM-
SR-E) #l J& 2 i 3k /K 18 24 42 2 1L &2 15 (global
change observation mission lst-water, GCOM-
W 1) TR H5 38000 J6 R 30 49 08 5 23 2 (advanced
microwave scanning radiometer 2, AMSR2) 1] #£
T i 2 ) 0 FE AR B (12,5 km) 5 (3) H [ A KL
= 35 R TR (FY-3) # 3 0 0sk Ug AL (mi-
crowave radiation imager, MWRI) . 3& T #f 2 3%
P B Al B STC B 5532 1] 43 oAy 6 T A1 A9 % 3 Be
(~19 GHz Fl~37 GHz) ¥y 75 1 F 5 T 5 4905
Bt (~89 GHz) By J7 ¥k o T A1 3 30 Be 5 1R 4K

TUE & B B R E A AT RI(2018YFC1406102) 5 [H % A SR Bl2A 5L 4 (41941010) 5 8 527 7 Jri B R} 2 T 5 9206 38 JF i 3 4 (KP202004) .

SE—EE XU T BB, 35 B S B S (R A BRI de SR FH F S
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P B9 Ak 35 7 ¥ 42 4% Bootstrap (BST)™® | NASA
Team (NT)" I3 F 4= 249 9 45 /N — 3 (fully con-
strained least squares, FCLS)""/4¢ | 3 #68 pk n] 4
5 25 km 23 [A] 43 R A SIC Z5 51 . T m i R Ik
B s TR BCE 1A T L 45 AST(Arctic radiation
and turbulence interaction study (ARTIST) sea
ice)'"™ Fl Enhanced NASA Team (NT2)"2/ 48 5%
BB T AR A5 12.5 km R E E 28 A 2 PR Y
SIC 4%

R T R S A X DMSP R4 AL
AMSR-E Fl AMSR2. SCH#k[13-16]4 514 NT2
B CAST R L FIHLAS 2% 2 ST ksl AT
MW RIECHE 9 SIC A5 . BE XX 3 4% 8 2 B 0
N T SIC AR S 22 5, 3 43 24 3 JF 8 1 % L A
¥ CHRLL17 1 28 AL (i ASTL.BST \NT
FMINT2 %) R T AMSR-E FIl SSM/T %k 4 45 54
TR SIC, I 55 M B 2R A7 T X L, 25 2R R
AMSR-E 5 fify 0 B 40 ) AH 56 2 808 SSMY/T = (43
51k 0.85F10.82) o SCHR[ 14 ]| FH v 43 FF 2 il 8
3% % {2 (moderate-resolution imaging spectroradio
meter, MODIS) £ #f 35 3iE T 3 T MWRI F1 AM-
SR-E i A4 7= 09 b e SIC 7= fb , 24 SIC<<95%
i, AMSR-E ¥ # & MODIS, 24 SIC=95% i,
MWRIZ R B4, SCHR16 ]4F 2016 42 X = 3C 1
MW RI 5 i #5408 A 28 B 5K 0k &5 8088 b e (Na-
tional Snow and Ice Data Center, NSIDC) f) SIC
FEERAE N YNGR AE  HES7 T RIE STC FY 4 25 ) 265 45
TSI S 38 25 A NSIDC 7= fh 72 1% i
PR — B AE ARG R R AR . SCER (15 ] R
2016 4F 1 H MWRI 5 I 4l 4 55 1 L i SIC, JF
5 NSIDC Fl 2[5 A 3 Mg 27 (1) SIC 7 ity i 47 %
W, 45 0 R T MWRI R UK SIC K JE AT
NSIDC F 48 [5 A 3 Mg K 27 1Y SIC 7 i Z [a] o 3C
BR L1348 ] AST 31 45 5 2 25 & SUE A 531 SIC,
52 KA HA SIC 7= 5 E A7 He g, il 5 3k
MODIS 3815 19 SIC £l bb A & 3R, 76 A8 7] 23 [a] 43
PERT T AE R S MWRI-ASIE RAIET
MWRI-NT2, AMSR2-BST #l AMSR2-NT2
SIC,

HET, 3 T MWRI #9 SIC 14 2 8 52 18 89 &
F R — A R TR AT B B AR S
1l 58 MW R R T b il SIC A 3508 B
JEVEAL , FE X BST NT .FCLS \NT2 il ASI
Bk, IF R SSMIS Hil AMSR2 340 1 F T3 5
v J5 Al 55 SIC MRS BE o kb, T FCLS ik

AN Xof 4 B Ak iz A 1 A0 A0 23 0 B, AR SCHE it |
A A 25 5 A ST — AT X6 iR AR U B 4 4
Wt /N i UK AL B 5 B (FCLS-P) , il 1
AT T 3l e a0 1 o AR O B, AR B =
25 [8) 73 B 1 SIC

1 SRIEHEE

1.1 #Eh iR HiR

A SCAE A B Bl Bk B 5§ SSMIS .
MWRIF AMSR2, BARS 8L K 1. PR k£ i
FVEA 48 b 26 1 (8] 3 A B 58— AU 1745 10
B 2019 4F (9 B s 247 X5 e F 5 o

1)SSMIS., SSMIS & &4 #5 4 T DMSP 1y
F17 A HE ViAW N 2~3 d, 764 X [ B 8] 4
R 1 do G R 45 19.35.22.235.37.0 fl
91.655 GHz 4 Ml %, Hirf1 19.35.,2.235.,37.0 GHz
B i 23 8] 43 B g 25 km, 91.655 GHz 5048 19
25 () 43 BEE R 12.5 kmo AR SO A A9 Jb A% 2 X 1Y
SSMIS %4 5k [ NSIDC (https: //nsidc.org/data/
nside-0032) .

2)MWRI, FY3D IR RN = 3ERL DA
S 4 8, T 2017 45 11 A & SRl kT b
KA B00E TR, A5 8000 MW RT7E W b i) 5
ViAW k1 d. MWRIH4L10.65,18.7.23.8.36.5
189 GHz 5 4l 42 10 438 1A 1) B s , Horp 18.7.
23.8 f1 36.5 GHz ¥ 45 (1) %5 (8] 43 ¥E %y 25 km ,
89 GHz B ds iy 23 8] 73 #E % hy 12.5 km o A Al H]
9 MW RI 5% 8 BOH6 F1JE F NT2 502 19 SIC 7=
T# A H EEE DT EA S 0 (National Satellite
Meteorological Centre, NSMC ) F 77 M 3 (http://
data.nsmc.org.cn) o

3)AMSR2., AMSR2 &4 458 T GCOM-
WITE., ZIDRES T 201245 . AMSR2
1L AR AR X Y I [R] 23 BE 3 1 do AMSR21%
R 6.925.7.3.10.65,18.7 . 23.8 ., 36.5 Al
89 GHzix 7 /N4 R Bt 14 />l 18 B ¥ , 25 1] 43 ¥
F M 3 kmx5 km (89 GHz) #| 35 km X 62 km
(6.925 GHz) o 7 3Cfiff FH A9 A6 4 b IX ) AMSR2
s ok H NSIDC, 2 & 1 18.7.,23.8,36.5 GHz
B A TR B A T NT2 58 36 19 SIC 7§, 25 1]
Oy BER N 12.5 km o
1.2 AR SIC 7

AR S FH A AL B 520 STC 2k T A0 A s B s
(Arctic Shipborne Sea Ice Standardization Tool,
ASSIST) (https://icewatch. met. no/cruises) o %
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A E/TE ST RUNNE R PN W s VN EN
PSR BRI 29 1 km (8 STC I VKR FE U ok SR (—
VK (AR UKAE) SR o T 5
JIFAG LA T R N B DL ) A, L 25 AR A —

TR ZE o (H IR, 3K 2 A I A5 A R A & R B AL,
Z T 5% A1 i B 5 E T A X SIC A
JEE OS] O 32 B T LA R 2 R — A 1T S Y T
&%,

#1 SSMIS.MWRIF AMSR2ERBEHE RS #
Tab.1 Basic Specifics of SSMIS, MWRI and AMSR2

TEKH L IR FsJ ] 15 Bl B %/ GHz G H /km® CREENMIFE /A BESE/km 2SR /km
19.35/22.235 42X70
DMSP-F17 SSMIS 2006 4F 4> 37.0 28X 44 1 1700 12.5/25
91.655 13X 14
10.65 51 X85
18.7 30X 50
FY3D MWRI 20194 & 4 23.8 27X 45 1 1400 12.5/25
36.5 18X 30
89 9X15
6.925/7.3 35X 62
10.65 24X 42
GCOM-W1 AMSR2 2012 4 FE 4 1.7 ez 1 1450 12.5
23.8 15X 26
36.5 7X12
89 3X5
fifi F 2019 4F ASSIST iy i %5 45 v 1) 22 28 5] 170°E 140°E 110°E
i K 1 8 4 BE B A SIC ELAE L 303iF AMSR2, S S - 25
SSMIS I MW RTH 5 55 STC #9455 , % K4 £ : | L0100
%EW&QgEWﬁ%Wﬂ%E%%&W%F =

B Z B AR VK 68 T3 FOATAT 4 4 1 BR A i

B 0y AR s [ £ rh 7R 7.8.9 11 F1 12 A ,/HSJ%%
T E = (g KRR A& = (kAR ) .
B 2 SO B 1Y) 25 R) 43 %R 12.5~25 km, 117
K5 413 1 =5 B] 43 B R B, DR , B Bl IR A A
HANBELAPEEZEMNE S, BXILE
P $C 5 3 o SR M BEAT G T, DR IE T Fh RS =5
[B) 53 B 28 ) — BPE o B I B0 04 5L a6 A D 4
P4kt 651 4%, & 95 4 552 4%, HAE AU v 1 %
AT BB E 1R .

2 SICTHEF=*®

A3 FE B M NT,BST. FCLS. ASI 1
FCLS-P 5 ¥ 3K B 3 T SSMIS . MWRI #il AM-
SR2 ¥ 4s 1y SIC 45 & . H v NT .BST.FCLS,
NT2 F1 AST 5 ¥ oF W SCHk [8-11] , A& 75 1 fi
FCLS-PH# ¥,

e Ak 22 5 P b g UK R0 K 76 ~ 90 GHz ) 7%

SRR Pil s A, BRI ASTREFRI T
~90 GHZAR B Fh 22 Al 5 SIC 15X O

*2019-12

EE
40°W

100°W 70°W 10°W

I 1 ASSIST il #odls = ] 53 A3
Fig.1 Distribution of ASSIST Ship Survey Data

P=PC+P.(1—C) (1)
X, P AW ESR , P=T,— Ty; Ty N T H W
G s To A ALSE R s P, P53 50 R T 0K ORI
TF REl K B Ak 22 55 00 2 5 (85 C R ifg vk AR B
SR 2 (1) /Y 2 V7 2 i T R AR A 4% 0, 52
B v 4 2l Il BOHE 1 e A B 2 B 2 R R
T, WdE Gt A B DR 2% R O AR kR
m%%ﬂ AR AR 1R 22 55 o AL f 1R 22 3 5
P=PC+P,(1—C)+n=NB+n (2)
Hp  N=[P,P.L;p=[C,1—C]1". FlH &N
Tk X (2) M R4 A R DL SCRR10] . R ARk
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it EE AR AT B 4l o 25 5 2 B RS T AR SR
FA R A E U 48 GR(37V/19V) Al GR(23V/19V)
a3 5 25 B 2 v WA K ORI K 3R T K 28 R
Wi 1 A A B AR 2 T B R R T TR

b 2 B AR Il T I (I B 2 TR ) o SR JE DA
19V i@ 38 R 6, Go it %F e 2019 454 H MWRI,
AMSR2 Fl SSMIS 4l ik 3 4> DX sl &4 4 B 1) 52
W, S5 R E 3TN . Ay B & B, MWRI A

FE R BE R 15 2 Z 8RR, C =0,/ AMSR2 $ 4l 45 901 B #5 b 1 ¥4 5 SSMIS %4l A
GR(37V/19V )= 0.045>C=0 (3) B0 I A S, R LR etk LA i T U T
GR(23V/19V)=0.04 > C=0 (4) MWRI.AMSR2 5 SSMIS M4l & 77 &, 304665

(R*)40.72~0.98, fJ5 , ¥z # M T SSMIS

3 XWEHW {9 7 15 (5 7+ 5 3% 1% MWRI A1 AMSR2 332 11 2

SRR AL 22 Rl L a5 R LR 2.

31 ZERERK
F AL SIC R A 6 B 28 JEHOR A (1 Y

2 B Ao S b UL B N G SRS AR PR, W s

TR RA SR EE N A, Ik 245 TR A b5k

58 1 R (Y AR SO &R s R R A T SS- B |

MIS % # | 38 i 3% £ — 4F 7K | 22 4F UK R I I 7K 38R

() JR 2l X3, %F He MWRI, AMSR2 1 SSMIS —

Bofs iy 22 5 WA el HF MWRI AT AMSR2 54

Pt 109 Z SE L % A g SCEk [ 20 ] F SSMIT AT

SSMIS B & sUEAL HE . B e R 4 2018 4F JL ik ¥

VK 11 o /N 9 P13 R T b A 0 J — A UK A 22 A UK

(1R JER R DX S5, AR A D13 AT 1 96 DK e RV R A B T

FF I 7K 355 F JE R DX, 33 A4 J R X3 43

(VAR | N [ & s L O 9 e o B [ A S

60°N
60°N

0°W  40°W T0°W

Pl 2 —AFPK 2 AR PRI I 7K S8R0 SRR X sk
Fig.2 Sampling Regions of First-year Ice, Multi-year Ice

and Open Water

260
26001 R’=0.9757 R=09577
250} RMSE=4.538 255 RMSE=1515 ¢
2o} »=1.153x-39.06 250}1=0930 5x-+1743%
230 od 245 o
% 220 20 .
5(1)8 % 235
190 230 '
180 25

70
180 190 200 210 220 230 240 250 260
SSMIS/K

(a) —4FEIK

220 o 170

220 225 230 235 240 245 250 255 260 175 18 195 205 215 25
SSMIS/K SSMIS/K
(QEZIRIS (c) JFa Kk

B3 MWRIATSSMIS B R i X Ik 15 32 9 5% 3 5 A 1]
Fig.3 Pixel Brightness Temperature Distribution in Interest Area of SSMIS and MWRI

#F2 SSMIS.MWRIFI AMSR2# B &I E R AE
Tab.2 Tie Points Values of SSMIS,MWRI and AMSR2 in Each Frequency

SSMIS MWRI AMSR2
i 8 T K/K T I 7K 38 Uk /K I I 7K 8 Uk /K I I 7K 38
—AF K ZAF K /K —AF K ZAFIK /K —AF K ZAFIK /K
19H 232.0 196.0 113.4 230.7 197.2 108.2 232.8 201.1 112.2
19V 248.4 220.7 184.9 247.3 222.8 179.7 252.4 228.2 191.0
37V 242.3 188.5 207.1 236.9 186.2 197.4 2443 194.1 212.2
P(~90 GHz) 10.0 46.3 10.7 475 11.7 47.0

32 SICHE
HF 2019 4F L X MWRI, AMSR2 Fll

SSMIS #k 4 , #] | NT.BST.FCLS. ASI #i
FCLS-P J 43 Bt 8 SIC 45 5 . NT28 1 & H
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FAAE A 5 N R 25 B TSR 5 3 152 25 DL
Bt 4R e fE SIC 255 0 Fl 1A SC A8 A i) 25040 1) ]
5 FE /I, 5 W AR R RE B DRI R NT2 B0k
541 STC i AH G R0 3 12 43E 1) 7= o, 40 435 38 T
MWRI 4 48 153 19 SIC 7= i (MWRI-NT2) #1 5
T AMSR2 % #5 3% 1% 9 SIC 7~ i (AMSR2-
NT2). HniE b A 5T SSMIS 4 F1 H
NT2 535 A% 19 SIC 77 iy, A it SSMIS-NT2 %
RN AR BEAT LK o

AN, T MWRIH SSMIS i #i A ] 45 B 1
25 (8] 43 BER R — 20, I NT . FCLS Ml BST &

160°E _100°E __160°E _100°E

SSMIS

80°W  20°W
160°E _100°E

80°W  20°W
_ 160°E _100°E
MWRI

80°W  20°W
160°E _100°E

80°W  20°W
__160°E _100°E
AMSR2

80°W  20°W 80°W  20°W
FCLS NT BST

_160°E _100°E

80°W  20°W
_160°E _100°E

80°W  20°W
160°E  100°E

80°W  20°W

2 H T MWRI AT SSMIS £ 8% #5% i 140 BEECHE | 3K
25 1) 4 BE 2 R 25 km 9 SIC, Hiif NT f1 FCLS
TR T IR B4R AT — 47 VKOR 2 41 UK 2% 46 15 5 0%
ASTfI FCLS-P 8 % H T MWRI Fl SSMIS 1% gk
A1 R A B R L AR AR A5 1] 4 BE R R 12.5 km (1
SIC. M T AMSR2 %54l 4% 45 Bt (1) 75 [H] 43 HF 2R 3
Sy 12.5 km, R 3% T B4 4045 19 SIC 1 43 B R
¥Ih12.5 km, 4 JER T 2019-10-01 Z 4~ B 4
T 43 BIAR A3  SIC 45 5. I IE 4 AT LI
SIC 45 R R fF7E 25 5, H80H 45 25 55 S B SIC 45
SR L v b A A B S S R A — 3

___160°E _100°E

160°E_100°E

80°W 20°W S0°W  20°W

160°E 100°E __160°E 100°E 160°E 100°E

80°W  20°W
160°E_100°E

80°W  20°W
160°E _100°E

80°W  20°W
__160°E_100°E

30°W  20°W ; 80°W  20°W
NT2 ASI FCLS-P

D K %

0 50

100

K4 FF SSMIS MWRIF AMSR2 ¥4 (19 b SIC(2019-10-01)
Fig.4 Arctic SIC Based on SSMIS, MWRI and AMSR2(2019-10-01)

3.3 SICHEIWIE
3.3.1 B Ak SIC # & 5 7

F FH ¥ J5 #8 1% 22 (root mean square error,
RMSE) I 4 12 A% K M4 kA6 3 SIC S
552 2 ASSIST Fy I Kdh %F LU RORS 25 2R L3k 3.

TI 09FLMBREBEENEE/X
Tab.3 RMSE of Arctic SIC in 2019/ %

ol FCLS NT BST NT2 ASI FCLS-P
SSMIS 218 250 226 — 221 217
MWRI 217 244 221 218 209 204
AMSR2 186 216 19.3 20.3 223 220

MR 3R LLFE B AR B A AR A A
6] 43 B %N 25 km B SIC 45 b, 3 F FCLS &
28 MWRI @9 K B & & (RMSE & /b,
21.7% ), i T NT 53k i SSMIS 198 B 5 fIK

(RMSE f K, 4 25.0% ) ; [d] ¥, 3 T AMSR2
R A B B AR 45 23 1] 43 B % R 12.5 km /Y SIC
45 TR AR 5 i, Hoh AMSR2-FCLS K 1
Iz % (RMSE #ie /b, b 18.6%) o it ol WL,
FCLS B ¥ M It NT fI BST B M REHE I, &
BUR P RIZ LG R T R, IR H SOE
1677 35 47 SIC R it . % F AMSR2 K45
B AR AT 1Y STC K B2 80 1) it I 32 2 s
B8] 53 B % IR A 15 o5 [k MWRIFl SSMIS
BN AER — S B HRMEN T, ET
MW RI 4 #5 35 15 19 SIC &5 B e SSMIS # 4 &
IR S R (e RN i BNE S K LR N
b P S T T N [ R o
T AR 25 S SR A B SO kA A )
Iy WEF N 12.5 km (19 SIC 25 5 b, 3£ F AMSR2-
AST 4k 1% 1Y SIC #%5 & i 1% (RMSE &% K , B
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22.3%) , MWRI-FCLS-P fl AMSR2-NT2 3k 15
() SIC K5 ¥ & &5 (RMSE 43 %] &y 20.4% #0
20.3%)

Xt He % 3 H B9 RMSE 36 7] L & B, % F NT2
B SICK L NT B B NT2 &
PR TE NT S5 Sl Lk A7 ek itk $2 71, 3&
R S5 25 1F , HONT2 3545 19 SIC 45 5225 18] 43
PR E . 5T BST H k19 SSMIS fil AMSR2
BOPE A SIC RS L T NT s NT2 B L, X
5 3CHk[17]8F 78 h SSM/1 #il AMSR-E H F SIC
Al 50 25 SR — B0, B R DR A S 24 3= 0T
o AN FIH FCLS B35 M FCLS-P B kXt 3
Fofr 850 41 45 45 (9 SIC AHXF NT AT A ST 25 o8 JiE 4%
o NT I ASTH A oK i Ja K K T 19 SIC i
WRAE R 1, M /N T O MM 0, MILZT,
FCLS M FCLS-PH %% & 1 Jz i i 7 v i 152 22
K2, BXF SIC 25 k7 THE Al IR R 22
TR d /N T W B A AL 7 ik R AT SR A DRt T 3k
A5 B8 = RS B 1Y) SIC 25

# 3y SICHS BEEATIAFAE HoAb iR 220k . 1
I, FR o AH R 45 2 R KL S S R AR K B
iR T W KIE S S5 0 AR T vk
PS5 S [ 245 RS [ 5108 4% 1 25 0t
BT PR B R S R 2 R, 5]
A SRR Aok B R 25 o A ) 288 RV KR I IR K s

M) ZR S E Ok B3 RACIRE T R T A W I %L
P R PR AR R 25 . JF R K SR A &R N (E R
22 3 KA AR AR B 52 1 VK FR () A2 3 i
UK TR A AR (g Ak B AR ) T 51 R Y 4R 5
S R . PR AR STC X I 1 4 2 %k I i 7k
B ZR S B RO T R STC Xkt i oK 2% IR
SRR, EARRMNRIAET, e
F O 0K 530 SIC R AL B B 22, TR IS
F 7% R sh & & s (8 DL 85 Kk A&
Wi 2 K () R[] R0 AH [ 25 ) RUBE [ SIC 2 J] AH
M e v, A TR B[]S TR OROBE K 55 Y,
W D B 1 B 23 a3 B R ek Bl O B 25 3R
K, A XE SIC K BE VPAG A7 FE 52 M o A 0 5004 19 =5
] 50 BE 20 1 km, B 2804 S 1 h 9 1938 VKR
A, 003 Uk BOHE Y 2 ) 4y B R R 25 km ok
12.5 km , Bds 0 H ¥ 52 A, P& (0 I 28 43 B 3
1) 22 55 0F 245 SR Al AN Bt M . DR A I B s 2
B 109 LI 5 2207 AT WL 3 F Bk o i
B AR IR STC I I 504 be 4 B 2% S R
A ALY .
3.3.2 SICHEMNEN LR M

M 552 45 ASSIST #i I ¥ 48 rh ik £ 172 %
B2 H0H% 165 45 & R 1 ie & Rl B &
K Pl OO B AE RN T B AR AR Y SIC 22 7, 45 R
%4,

x4 209FMARAFET SICHIEE/ %
Tab.4 RMSE of Arctic SIC in Different Seasons in 2019/ %

y FCLS NT BST NT2 ASI FCLS-P

i ¥ 4% HF k% HF &% HF k% HF &F HF 4%
SSMIS 19.0 12.8 20.7 24.4 20.7 14.4 — — 23.9 23.5 23.4 15.6
MWRI 17.9 13.4 19.1 17.8 19.4 12.2 21.4 15.5 23.0 13.7 21.1 11.2
AMSR2 17.2 15.2 19.6 19.3 17.3 13.9 22.0 15.2 23.1 154 22.1 14.6

Xif Eb AN ) 2245 /4 STC A B2 0T LA & B0, 3% T A
W) Y, 2 Z ] 1 MWRI Il AMSR2 0¥ 345
f STC A B2 % 3 25 T SSMIS ; 1M & 22 MW RI K
¥ 3@ W = T AMSR2 Fl SSMIS. f it ol 0L,
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Evaluation of Arctic Sea Ice Concentration Estimated by Fengyun-3D
Microwave Radiation Imager

LIU Tingting' YANG Zijian' WANG Zemin' GAO Kefu’®
1 Chinese Antarctic Center of Surveying and Mapping, Wuhan University, Wuhan 430079, China
2 GNSS Research Center , Wuhan University, Wuhan 430079, China

Abstract: Objectives: Sea ice concentration (SIC), which is defined as the proportion of a given area of
ocean that is covered by ice, is a significant parameter for Arctic sea ice and climate change, an important
input for regional climate model and numerical weather prediction model. The passive microwave sensors
are able to penetrate the atmosphere and clouds, regardless of observation time, and their data is commonly
used to retrieve SIC. Passive microwave obtained from the microwave radiation imager (MW RI) aboard on
the Chinese Fengyun-3 (FY-3) series satellites can be used to extract polar SIC. However, the study on its
accuracy is limited.Methods: This paper focuses on the application of MWRI to Arctic SIC estimation accu-
racy, and compares the SIC obtained using special sensor microwave imager sounder (SSMIS), MWRI
and advanced microwave scanning radiometer 2 (AMSRZ2) data, and utilizes Bootstrap, NASA Team
(NT), fully constrained least squares (FCLS), Enhanced NASA Team (NT2) and Arctic radiation and tur-
bulence interaction study (ARTIST) sea ice (ASI) methods with the in-situ data.Results: Validation results
show that MWRI has the smallest root mean square error (RMSE) at different spatial resolution (20.4 % —
24.4%). FCLS performed better than the other five algorithms for three passive microwave data because
the error was considered during the SIC retrieve, the SIC was constrained with non-negative constrain, and
numerical optimization was used to solved the SICs. In addition, MWRI performs well in summer
(17.9% —23.0%) and winter (11.2% —17.8%).Conclusions: MWRI has relatively stable performance and
a great potential for sea ice monitoring. Uncertainty also exists in evaluation, such as the uncertainty of accuracy
of in-situ data in Arctic and tie points. Furthermore, scale difference between multi-source data could also
induce the uncertainty of validation.
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