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W OE. AK2011-07-01—2011-09-30X = =2 BE (FY-3B)E 4 1 % 12 X MWRI(Microwave Radiometer
Imager) fll Aqua T2 # B 58 511 AMSR-E(Advanced Microwave Scanning Radiometer for Earth Observing
System ) WL K FR B T vk S A B 7 (b A T Lo B EIE . %%, 7B H HECFY -3B/MWRIFIAqua/AMSR-E X 8-
Yook e, HK, B H HIRFY-3B/MWRIAIAqua/AMSR-E | E vk 428 &5, i Aqua TS
FRAE Y R A OGRS T MODISEURE AT ENIE . MWRIFIAMSR-E LS 5 (1)MWRIS AMSR-EZ H XI5,
Yk AR S —E, MWRIGIKFELEE I E TAMSR-E, 7—9 MWRISAMSR-EZ H 54522 A F3
{5 5M8.55% . 7.67%. 2.58%, & HARMEREH FHIMEMNIH12.16% ., 12.08%. 10.43%, —FHZESEH W/,
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BARBARFEBARN N G X I 2E 0K, i BB A D4 X BE KRk, — %25 R8s/, MWRIFIAMSR-
Eifg vk 2 4L B 5MODISEHIEZS S . (DBER/NT95%EIL T, MWRIS AMSR-Eif} k%5 4E L MODIS i i,
AMSR-EFZIIMODIS, MWRIE A, IREK K. QEHLEE K TETIS%ENT, MWRISAMSR-EIfFIKE £
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A ANV UK YE BBl (Comiso %5, 2003; Hao#ISu,
2015), XL, BERFFY . RSB DK T #F
BAEEZE S, JLHE&E PR IKEERE,
FEIE FAENY . WK . AR R AL Sy
0 A T B EAEH (Karvonen, 2017). Huiy, #HE
] 7 TR B K 2 A R 7 i 1) 32 S 2 A
G TR 35(FY-3)E R AR AR X MWRI
(Microwave Radiometer Imager)55, ASCK M =35
BEFY-3B/MWRIIF v 4L FE 5 [ S1MA) S i i 5
T Aqua/AMSR-E(Advanced Microwave Scanning
Radiometer for Earth Observing System)t %5 4 Ji& f=
A AT F AT B 1 3 B M ODIS B 4 i 4 7
Bk, AMWRIGKFEER MR HES%
PEA S [R] T2 B0 5 UK 43 A3 FRORS 8 X R <
fige A5 Ak A A 3k AR 2 B A 8 25 L (Belchansky il
Douglas, 2002), @784 A (2017)%f 7R0 5L T4 31
TR e JE P T D 4 B 7 i (PML-STC)#EA T T LUK
FIIPAL , 145 AMSR2/ASI. AMSR2/Bootstrap .
SSMIS/ASI, SSMIS/Bootstrap. SSMIS/NASATEAM ,
MASAMFIOSI-SAF, Heinrichs%: A (2006) 7
Cavalieri%: A\ (2006, 2010)%f AMSR-E NT2(Enhanced
NASA Team)H LK LA T 1T IFfh . Heinrichs
25 \(2006)fii FISAR(Synthetic Aperture Radar) il
MODISH i % AMSR-Efg vk 2 4 B dE A7 174, 25
K] AMSR-ETEH 5 I [ K A1 vk X S 3R B R
I, HJRAE WK IX A B 22 %Al o2& T AMSR-EFI
Landsattb #8455, CavalierisE A (2006)48 H A ik
AR IX IR, AMSR-EZ5 R H Landsat%h 5 Ak
5%, YIITHLIRZE J8%., CavalieriZs A(2010) %
MODISHAZ % AMSR-EIfg 7K 25 52 B P14k 25 S 2% B
AMSR-ETEHE VKN 4 IX 3R 2 5 K . Spreen®® A
(2008)3E T AMSR-E 89 GHz#% i 54 fdi FHARTSIST
Sea Ice(ASD)FIL S il TG VKL, Il LR
R ILASTE HAl f 8 55 RORAH T o 75007 55 A
(2013). HaoA1Su(2015)F1/# %5 A (2013)% AMSR-E
ASTRE BLIEAT TITAE SEDIE . 7097 5 AN (2013) %}
Spreen®§ A (2008)ASIF AT TIEIE, RH TH#
)& AT R, I FIMODISE 4 47 5
UE, MODISEHIEZS SRR F A8 1F )5 25 R A
o HaoF1Su(2015)53 55 HI & & FRASE IS R
S ASIE U T AMSR-EHF UK B 4E R, IEdi
MODISEHEHEATENIE, EPESS SRR A 38 R i d
ARV KR 8 A R DX [ o R S B 1 4G

I, ARG UK 2 5 B DX R [ o R S M R 4
Rwm, - E LEUNT R, SN
(2013) % BLAMSR-E 7K % 45 i 5 Landsat S (458 T
IAl, FZE IR R ASI AR AL 4 S s T 25 AN 38 H
TFHK, S EOH UK DX vk o 4 B ™ FE A A
E AN A AT, FIHMODIS 45 4 ik
8 S 1A 43 R 1 T R kAN ) ok YR A T
VK SE FE AT S EDUE, 1 HFY-3B/MWRIVEVK
AR AR, W JCH EMWRE VK 4
mn EPUE TS SC AR FR , RIS SCEF RTMWR TV VK
BRI T T VT

2 B OHE

A SOl BB AL FEFY -3B/MWRIAIAqua/
AMSR-E L34t k25 S B H 7™ i DL R 4
MODIS L1BJ 5 5% .

FY-3B/MWRIJUAR 1 vk 4L 7™ il ok U5 T L
TR G A0 M (http://www.nsme.org.cn[2017-
10]). FY-3B TR A 2011-06-272 4, FY-
3B LR O R IUMWRI, 4 B A
10—89 GHz, IEHCA10, FARMTLE J+55.4°, #b
T 43 PER M 15—85 kmo AR U FHFMWRIIL A
VKB T s A Ay R 12,5 km, I A0 RS
1K, W oKE S RO OANT25 2, B st
AR HBST RS R o

Aqua/ AMSR-EJU R I vk 2% 45 B 7 ok R T 55
FEINSIDC M3 (http://nsidc.org[2017-10]), Aqua L2
TEHURA]252002-05-04—2011-10-04, Aqua [LEH%
2 R0 R ST AMSR-E, HB B 1Bl 2 6.9—
89.0 GHz, WiBHCH12, HHTERI £S5, M/
PR A S5.4—56 km, ASCfH A Aqua/AMSR-EJL
WU UK R B 2 ] R0 12,5 km, B [E] 439K
EUR, KRR A RINT2H S, #5%
OISR R

FY-3B/MWRIFIAqua/AMSR-E#f vk 25 42 i 23
6] A HERAR L 12.5 km, ] HERAIE 1K, UK
AR RO VA ENT 2, o 07 AR
SAREGY . INFY-3B/MWRIS Aqua/AMSR-EfH)
e[RRI 1R] S 2011-06-27—2011-10-04,  [KH
T IFY-3B/MWRIS Aqua/AMSR-EJU L iAF vk
AR A 1 52011-07-01—2011-09-30,,

Aqua/MODISHE i KI5 T £ EINASA M i
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(https://ladsweb.modaps.cosdis.nasa.gov/[2017-10-
13]). Aqua P2 IMIMODISIL RS, HOGIEE
FElJ20.4—14.4 um, FHETEE #2330 km, M 4>
PERAIF, 9250 m, 500 mAll km, A
FHEIMODISEUE /2250 m4r#ERL1B AT R B,
MODISEEAE I H 1 52011-07-01—2011-07-05F11
2011-08-01—2011-08-05.,

3 FY-3B/MWRI5Aqua/AMSR-Eff
KGR A

3.1 FY-3B/MWRI5Aqua/AMSR-EiZ BigkZ &%
EEEE

St It e #52011-07-01—2011-09-30 MWRIFI
AMSR-ER} R VKA FE X IME . P Y w22 1
PrifEZs,

MWRIS5 AMSR-Ei% H vk 2 45 B X 351 1 2%
K 1R . MWRIFIAMSR-EZS{b#4 #4 LA —
H, 79 RRKEEILTREE LIS, Bk
EHERMAENRESH, EEHREIA,
MWRIE VK% 46 B 4 KAB L AMSR-Efi 55, 9H 9
MWRI5 AMSR-EIff oK% 4 FE 25 5 107 H 8 H /MR
%, JEHZEMWRIS AMSR-EF ok % 48 B 71 21X
W2 K o R T AU T i oKk B AR Y
NG X IBZ WL, 9F R fEIEARLS R, TR
7K, P9 A MWRIS AMSR-EF ok 235 82 1 25 S f
No FET—9H, WMEERAEHIAESH . A
JE R UK AL P 25 DX K s AR B B AR, 9 H
TR VKT BBl B /N, T 2 A 5 4 B AR 3 o i A
X B8 H i o

7—9 A MWRIMIAMSR-E% H ¥ vk %545 fE 2% 558
HEERIME IR, 7H, MWRISAMSR-E- 1/

2 I/ IME AR K AE 53 3114 6.89%F110.60%, Xt H
W7 AT ERI7H23H, & HFE%m2: A F
BIE A 2 59 9 8.55%F18.26% , Atk 2% i /IMA
HR RAE A3 M 11.30%F1113.04% , %F 17 H 314351
RTH24HATAI0H , % HAREZE H S E AN
3 12.16%F112.18%; 8H, MWRIS5AMSR-
EV- 3400 22 foe/ IME T RAB 533118 3.37%F1111.89%,
R H 538 H3TH M8 A 11 H , & H -
22 AP E R E 2500 R 7.67%F16.78% , ArifE2
T/ IME AR RAE A5 11.37%1113.09%,  XF [y H
W5 h8 H3H M8 H24 H , % HbpifEz: A FH41(H
B> 31 12.08%F112.09%; 9H, MWRIS
AMSR-EF- ¥4l 25 fe/IME AR K AB 7390 0 1.3 7% A1
3.87%, XIR H#AHIN9OH27HM9OASH, FH
V-2 22 H - B AN B A3 518 2.58% F12.66%,
Bt 22 e/ IMEL AR RAEL 23501 1918.32%F12.34%, X
R H B9 H29HFOA 1 H , % HbriEE A
PIEA A4 10.43%F110.16%

Bl 1 7—9HMWRISAMSR-EW ks 4 B X 7 )
Fig. 1 Regional mean value of MWRI and AMSR-E sea ice
concentration from July to September

®1 7—9AMWRISAMSR-EZ AikZEEEZNSITHE
Table 1 Statistics of MWRI and AMSR-E daily sea ice concentration difference from July to September

VEED) S /MBI % 5o/ IME R H 1 H IKAAI% SR AN R H 1/ H FE% B E%
i PRy w2 6.89 11 10.60 23 8.55 8.26
’ TS 11.30 24 13.04 10 12.16 12.18
o -4 2 3.37 31 11.89 11 7.67 6.78
it 2E 11.37 3 13.09 24 12.08 12.09
o5 -4 2= 1.37 27 3.87 5 2.58 2.66
PrifEzE 8.32 29 12.34 1 10.43 10.16
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3.2 FY-3B/MWRIF1Aqua/AMSR-E A F1§ k%
EEEE

7—9H , XFY-3B/MWRIFIAqua/AMSR-E%F
MR T VK25 4L BE AU ()7 34, AR OTHEiZ A B
AR I K BRI B, T A 25 R 5L
R X FE B S, IR

F227H . 84 . 9HMWRIEAMSR-E A1
KL 2K, IWEI2WLUE 1, MWRIA
AMSR-EF UK B8 AR 1 4 X I 22 4Kk, MWRI
T VK25 4L FE B TAMSR-E, Bl o0 X 86 2% S48
/Ny 8 HMWRIFIAMSR-EF vk 3 48 B 22 5 s/
T7H, VPSRRI S IR 2E 5 b X8R

9 H MWRIS AMSR-Efg 7K % 4 i 25 53 W & ) /)N 5
7—95 , MWRISAMSR-E H F-X i ok s 4 i 2% 5
% H Bk, JFEJEMWRIS AMSR-EIf /K&
LN G X2 7 K F s Xk, m7—9Hdb
Wt vK ARG X ITF L KT ARk . Sk EMWRI
KB EE B TAMSR-E, & 7THERBK, 9/
Z5E/N,

3 427—9 A MWRI5 AMSR-E H -1 1# vk %
BB 22 Ge T BT L, R AR 2 v e vk B A
2, KM%, YHCAFEIHAE XTT—9HMWRI
55 AMSR-E J] V347365 vk 85 8 B8 22 (0 G B VB A
SR ILER2,

K2 7—9HMWRISAMSR-EH V- H)if ks 4L i 22
Fig.2 MWRI and AMSR-E monthly sea ice concentration difference from July to September

K3 7—9H MWRIS AMSR-EH V-3t vk s 4 e 2 e By 1
Fig. 3 Histogram of MWRI and AMSR-E monthly sea ice concentration difference from July to September
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*®2 7T—9AMWRIS5AMSR-EA FiGkEEEENGIHE
Table 2 Statistics of MWRI and AMSR-E monthly sea ice concentration difference from July to September

A Hodie i A AR B A 5% S A LRSS o T 4 H /% SATERY%  CFEIREY% BREE%
7H 33134 85 (2, 11] 7.37 4.61
8H 24104 78 [3, 9] 6.53 436
9A 14397 74 (-1, 2] 1.51 3.64

F2REMT—IH BN LRGN BOR T4 T A
MY FR S AT T, SRR B
B L S A va L, R 7—9 A MWRIE
AMSR-E H V- Y55if3: 0K % £ B V- 24 i 25 FIARE 2% o

7—95 , MWRI'5AMSR-E [ V-2 vk 5% 45 Ji
Fe A ) B B il 233134, 24104F114397,
MWRIS AMSR-E H - i vk 2 B 1 2 22 s A K
s 1 5% S DL B g o5 R S A e e
85% . 78%M174% , HXF N Fl 4 HE2%—11% .
3%—9%H1—-1%—2%, MWRI'5AMSR-E-2{k 2
RT3 7% . 6.53%A11.51%, H5ifE2E 550 2
4.61%. 4.36%#13.64%. MWRI5AMSR-Eiff k%
LEFEFE A LA SR I, MWRIZ (i B AR i 55

4 FY-3B/MWRI5 Aqua/AMSR-Eff
KSR BE EVIE

4.1 MODISEELIE

A SCE HIMODIS K HE EIEF Y -3B/MWRI S
Aqua/AMSR-EWFIKFAENE , VEHIZMODIS®;2iH
18 S R s, MODISEE = 240 #l i FE A0 45
KIARDTUAITIE ., WFPrE . ZFRBow-Tie Bl 4 |
B85, SR RS, SMWRIA
AMSR-EH 07 sHHIR] o kst 25 % ukoK SR ) 15
H, XS IE MEREBOEW I = . KN K500 x
500 15 ICH)F XS A 7 kAR, X AR R B T
XA, S5 GRS XK BE e i B 7 B E sh 3
RS R BEE, SRk AR, et T
EMWRIFTAMSR-EHL M #% AIMODIS & 5 4505 vk
B, TFEMODIS IS ki vk % 4L B, T ERIE
FY-3B/MWRIFIAqua/AMSR-Eif /K% 4L FiE

144 16 T~-MODISHEA th BRAV B 43 A 7~ i A
FEAS BRI )5 B 2R3

K5, K6, K7, K8 161 MODISEEA [ X
SR} R T Bt B vk K AR AR g R, H
i, AEFRK, BeFRK,

14 MODISFEA MBS 534 <]
Fig. 4 Locations of MODIS samples

F345 1 T 16 MODISHEARUR NG HHE .,
FEEAE A AR VOK UM BIE . VKoK
TR Z5 SR K B vk %0 MODIS 5 MWRIK
AMSR-E FC# [A8 SUE S50 . MODISH K% 4E
FE/NT95%F1R T4 T95%1% I F MODIS 5 MWRI
S AMSR-E FLE A HUE N thFilg vk S (A
95% W W TE 0 Z F KPR id (MaaB 45,
2013), KK MODISHE VK 4 FE R 7 95% LA T
95% K L1 Wit B 3 MWRIFIAMSR-E#E 47 Efl
WES 58T,

K9Z7H1H . 8 1HMIH1HFY-3B/MWRI
FAqua/ AMSR-EJUH I vk % 45 5 H ™= b o A
RrE6 & B, MWRISAMSR-EH L [X 35k 7 7K 2%
SEEEIRR R, G IX K R RAR, SHHE
JHI R, MWRIS AMSR-E pK 85 82 B B AR 3 A1 858
R, NG Xk 2E R T L Xk, Bk E
8 H g vk AL, 9O IKIER /N, 7T—
9 H MWRIG VK AL B 245 TAMSR-E, ST
3T MWRIFIAMSR-EIfF 7K 2 8 L2 SR —20
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&3 16/"MODISEAIIN AT EE R R FiHE
Table 3 Observation time and statistics of sixteen MODIS samples
Frs H i1 W% B MODIS/K &% MODISUKmE ARUELNE ARBENESIC M<95%  ARUEANELSIC M=95%
1 2011-07-01 07:40  0.16 72814 177186 110 88 22
2 2011-07-02 00:05 0.16 33723 216277 117 42 75
3 2011-07-02 01:45  0.18 75025 174975 95 30 65
4 2011-07-02 14:50  0.16 42020 207980 122 78 44
5 2011-07-03 17:10  0.18 57157 192843 114 52 62
6 2011-07-03 20:30  0.20 21282 228718 127 82 45
7 2011-07-03 20:35  0.10 39857 210143 120 43 77
8 2011-07-04 22:55 0.12 14298 235702 125 26 99
9 2011-07-05 18:45 0.12 18200 231800 124 24 100
10 2011-08-01 10:10 0.18 54683 195317 115 79 36
11 2011-08-02 01:00 0.14 15730 234270 127 45 82
12 2011-08-02 19:05 0.24 41240 208760 104 36 68
13 2011-08-03 06:40  0.12 28800 221200 119 43 76
14 2011-08-04 02:25 0.16 10165 239835 126 29 97
15 2011-08-04 09:00 0.10 38945 211055 117 45 72
16 2011-08-05 09:45  0.10 29775 220225 127 71 56
E: SIC_M{CERMODISHEIKEERE
K5 REA—AR ST 3K B B vkoK U A5 2R

Fig. 5 Reflectance image and result of ice and water recognition of sample 1 to sample 4
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Blo  FEASS—8 IS4 IR B K oK A, SR

Fig. 6 Reflectance image and result of ice and water recognition of sample 5 to sample 8

K7 AEARO—12 B 3K B R S koK U 4

Fig. 7 Reflectance image and result of ice and water recognition of sample 9 to sample 12

Bl 8 FEA13—16J S 20 B Il B vk K PR 45 S

Fig. 8 Reflectance image and result of ice and water recognition of sample 13 to sample 16
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Ko 7H1H. 8H1HFM9A1HMWRIFIAMSR-Ef} vk % £ &
Fig. 9 Sea ice concentration of MWRI and AMSR-E on July 1, August 1 and September 1

4.2 MODISEJIEZR

E102 % EE/NTF95%IE 0 FTMWRI, AMSR-
EFIMODISIH: 7K % 4 B - 35 0 22 Fbr o 25 25 1L 14
Ak L, MWRIDE K % 45 B L AMSR-E i 5 ,
MWRIFIAMSR-EfF 7K % 4 & #K L MODIS i 5
AMSR-E5MODIS# vk %5 5 22 a1

RAEEEE/NTI5%IEH FTMWRI, AMSR-
EFIMODISI /K% FE 3490w 25 . T E . brifE2E A
P HRIRZ G455

AMSR-E5MODIS FLELE R, 164 FEA
B MFEARAMSR-EHMODISHi &, Hrp kA
12F1165F- w22 K F11%, A8 MEAHE A i fH,
H HAEBARLFEKT10%, HI3PEEARbREZ
KT10%, A14MEARB I HIRZERT10%. AMSR-E
5 MODISFr A FEACE- w22 . il . AnifE2EFy
FHRIRZE S 91520.90% . —0.76% . 13.09%F113.12%.

10 kLR /N T 5% FMWRI/AMSR-
E/MODISTEE PR 5 B4 i 25 FIbR 22
Fig. 10 Bias and standard deviation of MWRI/AMSR-E/MODIS
sea ice concentration when sea ice concentration less than 95%
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EKBEE/NTI5%IER TMWRI/AMSR-E/MODISiBKkZREELARE. RE. InEE. WHRIRE

Table 4 Bias, median, standard deviation, root mean square error of MWRI/AMSR-E/MODIS sea ice concentration when sea ice concen-

tration less than 95%

/%

o A-M  MW-M MW-A A-M MW-M MW-A . MW-M MW-A  A-M MW-M MW-A
Bias Bias Bias Median Median Median SD SD RMSE RMSE RMSE
1 0.02 5.28 5.26 -3.04 2.31 5.00 12.72 13.41 7.14 12.72 14.41 8.87
2 -3.94 3.35 7.29 -5.05 1.24 8.00 12.95 18.37 11.60 13.53 18.67 13.70
3 —0.74 9.26 10.00 —4.71 3.85 11.00 16.55  27.87 18.18 16.57 29.37 20.75
4 —0.43 4.99 5.42 —5.15 2.95 6.00 10.61 10.30 5.88 10.62 11.45 8.00
5 0.52 17.36 16.85 -2.19 12.24 12.00 12.84  22.06  20.10 12.85 28.07 26.23
6 —6.56 8.35 14.91 -7.33 7.37 15.00 5.53 6.14 3.31 8.58 10.37 15.28
7 4.24 13.52 9.28 2.62 12.45 8.00 11.37 15.24 11.93 12.14 20.37 15.11
8 7.03 15.96 8.92 5.80 11.80 6.00 12.22 14.23 7.29 14.10 21.38 11.52
9 3.19 18.27 15.08 0.05 14.31 17.00 16.91 20.12 10.30 17.21 27.18 18.27
10 0.14 5.96 5.82 —2.24 4.19 4.00 12.80 16.62 11.29 12.80 17.66 12.70
11 6.97 10.22 3.24 3.52 8.62 3.00 12.69 10.63 6.30 14.48 14.75 7.09
12 -13.99 974 425 -13.13 -7.25 7.50 5.45 9.93 9.83 15.02 13.91 10.71
13 4.89 17.80 12.91 427 14.07 10.00 10.55 16.81 11.08 11.63 24.48 17.01
14 5.22 9.29 4.07 3.53 8.47 3.00 7.96 8.63 5.34 9.51 12.68 6.72
15 0.89 18.89 18.00 0.23 15.22 17.00 13.49 2034 14.61 13.52 27.76 23.18
16 11.29 16.83 5.54 7.09 12.09 4.00 12.76 15.57 6.64 17.04 22.92 8.65
1—16  0.90 9.78 8.88 —0.76 6.63 7.00 13.09 16.90 11.48 13.12 19.53 14.51

. AMMREAMSR-E, MIUEMODIS, MW/LEMWRI, Biast: VMR, MedianftH{E, SDIEARMEY, RMSERY TR,

MWRISMODIS H A 45 R, BREEAR 1241,
HARREAR- Py 2= R E Y e AE, P4 AR
S FEARMWRII pK %5 4 B2 AR LEMODIS i, 167
FEAR A 8NFEAR TR ERT10%, A7 AT
HRT10%, A13MERREZEKT10%, Frfate
ARE T HRIREH K T 10%, MWRISMODIS i A
AREEm2E . A . bRifE2E I R 25 0 2
9.78%. 6.63%. 16.90%7%119.53%.

MWRI5AMSR-E R ZE R, i HEA-25
TR2EF AR IE(E, BUTA FEARMWRER K% 4
EHHLAMSR-Efi &, 16 FEA A7 6 MREAE- 1
TZEMPHERTET10%, A8 MEARREE KT
10%, AR TRIRZEKT10%. MWRIS
AMSR-EFTA AN B2 . T E . dnEZ 07
MR 2709 2:8.88% . 7.00% . 11.48%7F1114.51%,

B2 %ERERTHETIS%IEM FMWRI,
AMSR-EFIMODIS: 7K 25 48 B V- 34 i 2 Fl A 1 22
SRR, BIK |, MWRINE K5 4E B L AMSR-Efi
. MWRIFIAMSR-EJ K 3 4 B 4R L MODIS i
i, MWRIFLAMSR-E¥#IMODIS., 5%%EE /)
T95%IEBLA ., MWRI, AMSR-EFIMODISTE K

FAFT 5% L T bR BB RRAL, UiITE = %
£EFE X EMWRI . AMSR-EFIMODISHF vk 25 5 Jif 2%
e shi /N

UK K T4 T95% 5 FMWRI/AMSR-
E/MODISTEE PR 5 B4 i 25 FIbR 22

Fig. 11 Bias and standard deviation of MWRI/AMSR-
E/MODIS sea ice concentration when sea ice concentration

Bl 11

greater than or equal to 95%
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RKSRFEEERTETIS%IEN FMWRI,
AMSR-EFIMODISHE 7K % 5 BB w2 . A e .
FRifE2E RN iR 22 e SR

AMSR-E5MODIS AL L, e b4
BifwmzE fr(E s (e, BT AR AMSR-Eifg vk
BAEFE LLMODISTRIE, 16/MEA A 84N EEASE 3
WZERKT10%, A7MERTERTF10%, Prafs
PRIEZEARE/N, PR R RAEAN 8%, P11
ZERT10%MIFEA, HXPR TR AR T11%,
M AR AR IR 2ZE A L8%. AMSR-ES
MODISHr A FEA MBI 2= . il . bRz Fny
TR HIE-7.97%. —5.94%. 6.46%F110.26%.

MWRISMODISHEZE R, i FEAF- 1
T2 M {EA I e, BT FEZARMWRER vk 4E

x5

Table 5

JE LEMODISHR A, 16 MEAA SAFEAF- 4 0 22 K
T10%, HA2MHEATEKT10%, KEBSHEA
PRUEZEAR LI/, HAREARSFRHEZ T T 10%,
HONFEARY TR IR2ZE KT 10%., MWRISMODIS
IR REAE SR 25 . . ARiE2E I AR iR 25
I3 E—5.45%. —3.16%. 7.05%7F18.91%.

MWRIS5AMSR-EH LR, BREEA3HI
Thb, HARREAE Y m2E Y N I, RVRH s REA
MWRIH 7K 34 L AMSR-Efi 2, RAREA 16
E R E, RAREARCT- w2 M E 2 10%,
HAREARIFREZ BT 10%., BREEARS . 6fi1104),
HAFEARL HRIRZY/NF10%, MWRISAMSR-
EFTAFEAT- B 2E . e . PR F iR 2
I HE2.51%., 2.00%. 6.17%F16.67%.

BIKBEEXRTFET5%E R TMWRIAMSR-E/MODISiSKZEELHRE. hE. IEE. HARIES

Bias, median, standard deviation, root mean square error of MWRI/AMSR-E/MODIS sea ice concentration when sea ice concen-

tration greater than or equal to 95%

/%

Fr A-M MW-M MW-A A-M MW-M MW-A AMSD MW-M MW-A A-M MW-M MW-A
Bias Bias Bias Median Median Median SD SD RMSE RMSE RMSE
1 -14.62 -10.48 4.14 -14.19 -10.22 4.00 2.15 2.13 3.21 14.78 10.70 5.24
2 -1235 644 591 —-11.80 -3.83 7.00 4.76 7.21 6.37 13.23 9.67 8.69
3 -15.15  -16.29 -1.14 -15.61 —-13.00 2.00 4.62 12.28 11.93 15.84 20.40 11.99
4 -13.37 -10.21 3.16 —-13.08 -9.94 3.00 3.79 3.70 3.96 13.89 10.86 5.07
5 -10.64 —10.40 0.24 -9.27 -8.97 0.50 4.87 7.18 5.01 11.70 12.63 5.01
6 -14.48  -1.64 12.84 —14.21 —1.48 13.00 2.33 2.17 2.71 14.67 2.72 13.13
7 -2.70 —2.96 -0.26 -2.00 —-1.83 0.00 3.51 3.71 2.98 443 4.74 2.99
8 -2.10 —-0.92 1.18 -1.00 —0.83 1.00 3.42 1.87 2.10 4.02 2.08 241
9 -3.70 -1.58 2.12 -3.00 —0.86 2.00 2.61 2.55 2.09 4.53 3.00 2.98
10 -13.56 872 4.83 -10.33 -8.19 6.00 7.44 7.19 9.46 15.46 11.31 10.62
11 —5.94 —2.82 3.12 —4.97 —2.72 3.00 3.93 3.07 4.07 7.12 4.17 5.13
12 -17.78  —12.68 5.10 —-17.49 -8.92 8.50 3.37 9.89 8.39 18.10 16.08 9.82
13 —4.27 —2.64 1.63 -3.91 —2.86 1.00 3.30 3.16 3.32 5.40 4.12 3.70
14 —6.11 —4.16 1.95 -5.00 —4.00 1.00 4.60 2.65 5.70 7.65 4.94 6.02
15 —6.24 —4.70 1.54 —-5.05 —4.00 1.00 3.60 4.18 5.12 7.21 6.29 5.35
16 -1.85 -1.79 0.05 -1.69 —2.00 -1.00 2.11 1.66 2.05 2.81 2.44 2.05
1—16  -7.97 -5.45 2.51 -5.94 -3.16 2.00 6.46 7.05 6.17 10.26 8.91 6.67

i AIRFEAMSR-E, Mf{ZEMODIS,

43 MODISENIEZ R4

5MODISH# KL AL, MWRIFIAMSR-E

MW/RFEMWRI, Biasf&FH¥fi2s, Medianfe A, SDEbRIHEZ, RMSERY TRIRZE.

TEREE/INTO5%IE N T mifli, TEREERKTET
95%E L T4 o A T 2 s [KMWRIFIAMSR-E
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T VK 5 4R B 7 S MODIS S BRI, 456
TIEGE SRS 347 i 22 145 7 AR 22 B KO REAR 31 T 46
I RZEREARHAE

26 0 7R 90 UE 45 57 45 w22 A4y iR 25 e K
FIREAR EZR3 . 9, 12F115, Z5AFEA S K
JEEDRE , ARSI RE SR A R X RN 2 4
FE/NEY X R B AR, VKA AN E], A7 88/N X

AR BRI RE UK B, K X AKOK i 5 X oA
RZA/NRIREDK, VKIE S A . FEAROTIT 255 s Al
L, BT LR, EE vk I A AR
NI ERIOK X, UKok o3 B AL o A AR 22 /N
JEEEA— Bk, BEA LSRR SR VKOK 4 FHE
BR, K DX AT % B /MR K, DK IX TR B A /)
i ALK X

&6 FHREMHARRESFKERIN MERET

Table 6 Statistics of max bias and root mean square error and corresponded sample

SIC_M<95%

SIC_ M=95%

E
A-M MW-M A-M MW-M
Bias ~13.99% FEA12 18.89% FEALS ~17.78% FEAR12 ~16.29% FEAR3
RMSE 17.21% FEA9 29.37% FEAR3 18.10% AR 12 20.40% FEAS

. SIC MACEMODISHFK#HHEREE, AUEAMSR-E, M{UEMODIS, MWILEMWRI, Biasie P2, RMSEZMHRIRE .,

R T — 5 HTMWRIFIAMSR-Eifg /K% 48 J
77 i 5 MODISZE RAFTE 22 Y R, #MWRILY
AMSR-E /K4 4 FIMODIS 2 i 5 MODISFE A
J 5 R LA AT

EI12 R E113 53 5 2 AL A8 FI9XT i AMSR-E,,
MWRIFIMODIS vk 4L, B Z 220 %
MODIS S5, 43H7 & 12F 13 R L [m 4R AE, 7]

DA (7B S X, MWRISMODIS
WAL, TEEEERMAIXIER, AMSR-E5MODIS
HRT; (2)MWRIFIAMSR-E5MODISHE K 3% 4
JE 22 BRI K IE VKOK 73 Ak . 256 3R6X Y
i 2 F1 35 7 MR 15 25 B3 K MO DTS FE AR FREAE 11 43
Mr, A i MWRIFIAMSR-E 5MODIS 2 5 (1 Ji5
K 2 —J& = ARV o3 TR 3 B B 2 K

E 12 A8 AMSR-E/MWRI/MODISF vk %545 i /14542 JF 2%/MODIS Ui %
Fig. 12 AMSR-E/MWRI/MODIS sea ice concentration/sea ice concentration difference/MOIDS reflectance of sample 8
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€13 #£49 AMSR-E/MWRI/MODISH} /K% 45 /5% 5 i 22/MODIS St %
Fig. 13 AMSR-E/MWRI/MODIS sea ice concentration/sea ice concentration difference/MOIDS reflectance of sample 9
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Comparison and validation of sea ice concentration from FY-3B/MWRI
and Aqua/AMSR-E observations

WANG Xiaoyu"’, GUAN Lei'?, LI Lele'

1. Department of Marine Technology, College of Information Science & Engineering, Ocean University of China,
Qingdao 266100, China;
2. Laboratory for Regional Oceanography and Numerical Modeling, Qingdao National Laboratory for Marine Science and
Technology, Qingdao 266071, China

Abstract: Sea ice concentration, which refers to the percentage of sea ice in an area, is one of the important parameters describing the char-

acteristics of sea ice. Remote sensing monitoring of Arctic sea ice is crucial for understanding the role of the Arctic in the global climate sys-

tem and in global warming. Therefore, comparing and evaluating the products of sea ice data retrieved from different satellite observations

are necessary. In addition, assessing the accuracy of sea ice distribution from satellite observations is significant in studies on climate change

and global warming because the extrapolation of global surface energy flows is very sensitive to the estimation of Arctic sea ice cover. To

evaluate sea ice concentration from the Microwave Radiometer Imager (MWRI) onboard the FY-3B satellite, we compare the data products

with the sea ice concentration from the advanced microwave scanning radiometer for earth observing system (AMSR-E) onboard the Aqua

satellite. High-resolution moderate resolution imaging spectroradiometer (MODIS) data are used to validate MWRI and AMSR-E sea ice
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concentration. The comparison of MWRI and AMSR-E incudes daily and monthly data. MODIS L1B band 2 channel reflectance is chosen
to validate the sea ice concentration of MWRI and AMSR-E. The processing procedure of MODIS mainly consists of solar zenith correction,
radiometric calibration, removing bow-tie phenomenon, and map projection. The map projection is the polar stereographic projection, which
is the same as the MWRI and AMSR-E products. To avoid the misjudgment of ice and water because of the cloud influence, we choose
cloudfree MODIS channel 2 sub-region for ice and water recognition. Different thresholds according to the histogram of the reflectance are
used to segment the ice and water pixels. The MODIS sea ice concentration in each MWRI and AMSR-E grid is calculated. The comparison
results of MWRI and AMSR-E are as follows. First, MWRI and AMSR-E daily mean sea ice concentrations show a consistent change from
July to September, and MWRI sea ice concentration is higher than AMSR-E each day. The monthly mean values of daily biases for July,
August, and September are 8.55%, 7.67%, and 2.58%, and the monthly mean of daily standard deviations are 12.16%, 12.08%, and 10.43%,
respectively. Second, from July to September, the monthly sea ice concentration difference between MWRI and AMSR-E (MWRI minus
AMSR-E) shows a decreasing trend. The monthly biases for July, August, and September are 7.37%, 6.53%, and 1.51%, and the monthly
standard deviations are 4.61%, 4.36%, and 3.64%, respectively. The validation results of MWRI and AMSR-E sea ice concentration with
MODIS are as follows. First, in the region of MODIS sea ice concentration less than 95%, the sea ice concentration difference between
MWRI and MODIS (MWRI minus MODIS) is 9.78%=+16.90%, and the difference between AMSR-E and MODIS (AMSR-E minus MOD-
IS) is 0.90%+13.09%. MWRI and AMSR-E tend to overestimate sea ice concentration compared with MODIS, the result of AMSR-E is
closer to MODIS, and MWRI has a larger error. Second, when MODIS sea ice concentration is greater than or equal to 95%, the sea ice con-
centration difference between MWRI and MODIS is —5.45%+7.05%, and the difference between AMSR-E and MODIS is —7.97%+6.46%.
MWRI and AMSR-E tend to underestimate sea ice concentration compared with MODIS, and the result of MWRI is slightly better.

Key words: sea ice concentration, FY-3B/MWRI, Aqua/AMSR-E, comparison, validation, MODIS, ice and water recognition

Supported by Global Change Research Program of China (N0.2015CB953901); National Natural Science Foundation of China-Shandong
Joint Fund for Marine Science Research Centers(No.U1606405)



