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I T 20K (Markus %5, 2009), ZAEVKAYE %

TR JERRE R 22 A K Y L 6] S I 2 gk 2 s A
(Comiso %%, 2008; Haas 5%, 2008; Nghiem %%,
2007; Lei %, 2012; Xie %2013; Rodrigues,
2008), FeAlEFEALEERAYE 2, QLA UK s
D HEEEAEARROE, LUJLA R E, ks
e/ 2 19794 —19984F 1] 47(0.032£0.017)x 10°
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BEASSE 2 RAT R AR AU T R ALZ L 55, bRk
Hh [ A E AU AR G AT EE A R AT IE 2 AR
Ao FEICMKIX AT H M E MR T, JKieht
VKB RRIBL S M, R R PTVK AR S8 2 M
SIS T VR A AR R IS A A e UK IR 5515 B . T T
Bl B 228 R A 0L VA K A P R S E AT R
Vg DK S oA 0 R P 5 (S A T T i ) e
BRI SR

FE T Wl S O 3% B (PM) S T8 1 g K %5 4 i
SIOHIEMEE L, RNFEFHIHLI R AT
B IRAS RS R 0 B i Bk, TR A 2 9 16 vk 2%
LR A RABAIIAR . 5 E KT i (NSIDC)
I PM-SICE AL L i ] 19784F10 H26 H,
W A ) 48 2 E Nimbus-7 1 & _F i SMMRAL 5%
i, Z 50 R A R A R I R
% T EDMSP-F8 I i 5 ik A% B 2% 1 I i A% X
(SSM/T), #E#/EDMSP-F11 L& FISSM/IFIHE 2
7EDMSP-FI3 LA FRySSM/IL, H Fifl FH iy 2354k
7EDMSP-F17 L2 FSSMISIER#S . 54M20024F
5H4H KETHINASA EOS-Aqua T2 35 %k 1 stk
RIS SR ST (L (AMSR-E), 7] DL 545 3 5 5
I PERA TR, 201 14E10 H 4 HiZ & A A
WA 1R T A 20124F5 7 18 H & 5 B2l i) 2 BRAR
AEALINAE 55 TR (JAXA GCOM-W 1) F 45 %% i) i ik
T RS (AMSR2)ME N AMSR-E R AL
TG TAE, SRRt E s PR PM-SICEE .

B I TR 3 SR TR DK %5 A R 1 R s e AR S
BT R AHE AR, X SRR 3R Al R RS
LI 45 4 o R AT B P R IE TR I ik S AR A
FE AT DIARBUR 28 2008 1155 00 T 2 e o iy, 3
R T4 BRI R s k2 H B ) AT (Svendsen 25,
1987; Swift %, 1985). Hifd K L 1B LI H]
FH B2 1 2 A% SRR AR B3 (1) 22 Fp AR & i A7 SIC KR
W, P P A4 R 38 E R A TR A R
17 & JE ) Bootstrap 5.7 FINimbus-7 Team -
(W4 ANASA Team®B ik, HARNTH L)
(Cavalieri 55, 1984; Comiso, 1986)., T % &k
VKRR | & 53 LA AN R i B 2 00T % 46 1 2 T
FISI , NTHEVEFIBootstrap 2 % AN W] 77 =,
FECT AR A 45 R 22 5 (Comiso 5§, 1997;
ComisofllSteffen, 2001). J&3eNTH ¥ N FH7E
89 GHZIMEL Lok A TSICI 8, Bian4 ANT2H %L
(MarkusFlCavalieri, 2000), NT25 %k [FFE(H 4R

ST SR 2 TF 89 GH 2zl BE W S 800N 14 25
RO ME . NT285 2k & 9 STC FEUNT 37k J 3 1Y)
SICH R KM, [RS8 4235 Bootstrap - 1 S 1il
H45 H (Comiso 45, 2008; Parkinsonfl1Comiso,
2008), ERINA G TN A S EUMETSAT) & i
(IESEAS SICEURE 4% R MOSI-SAF, HiftiF 1 3T Bristol
Ak MIBootstrap B3k I —FP & Ak WY A BLTE
FF [ 7K 3B ootstrap 8. 72 Xif KA Mk A 1) BURR BE e fi
M7 Y45 R A T-85 GHzI , Bristol3 254 5 B 4,
PUAESS & 505 T Bristol L 7EAIR A 42 FE X 45 711X
WU, 7E % R X345 T = AL (Eastwood,,
2014).,

FIREE4 3R AL (MODIS) 45 R i T2 %
AR b, FE Tk sh ot de B A T3 L U K o8 A T %
B2 2 SRR DU M /N, AT DL SIS b 3R E
R PR AR DK 40, R R T N5 T4t 1 o
BRI TE . M TAEEES . BILSEAR, DK
B2k R mmal i S B3 A e, HRTSICKRE
S5 RINAFAE— R [N, T O 1 B 3 WL N ofe 1k
FPU6E . 76 RS MR v R A AT TR (ASPeCHAY 32
FEN, R b X 2 IR 3K 1 B A O I K 4
FbAT T — R FIR L EIE(Worby 25, 1999), 7t
e b Xl T ER W 2, B3 L0 M L K AR T
J&, B AT B g8 — B E BT R) R R 0 A
Y, AR R U A S S AT K A R LI Ofe %o T
SICHUHE AT Y5 IF (Beitsch 25, 2014), 20124E7%
9 F «“F AL E] 5 IR AU AR AL B AR A A e A
FIA MR BA UK, 5 SO 6 R A VK i [a] 51
A, 301 [R1ZE DK XA T T A (] 17 A VA DK 28 4
JEE MU, X s AR 1k R AR A T
{18 I — RV DROURI AT IR, A A B4 S O V8 DK 28 4 3
NI FERHOBS-SIC) X 4 UEPM-SICHAT + 43 H L)
Wil ASCHER T 7R PM-SICEIRAE 1T vk 35 5 8 )
2R, IR B R & R FOBS-SICH
BERPEAL 7R PM-STCEE AE I U AR AR LA i) R 1
FEFHPE, A W FHPM-SICHE AT AR i 18 i 2%
R E BB AR I — e 2%

2 BRI
2.1 PM-SIC%iE

A R TEAL B 7R PM-SIC = S 22 17,
o (1R E R S R 27 K AR 15 FGCOM-W1 5
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#AMSR2(89 GHz), KHIARTIST Sea Ice(ASI)
Bk, 2P N6.25 km(Spreen 55, 2008);
()18 [E A3 Mg K2 & AT 1 BEF AMSR2AE B 25 1l
Bootstrap 8- 15 2| 19 53 —FSIC = i, =5 [H] 43 B
j12.5 km(Spreen %5, 2008); (3)7E E AR
HAESE20114E10 A 155 1E T AR AMSR-EfZ RS,
ASIH 5 H FIDMSP T #5211 SSMIS L 8 11
91 GHzM B, 15843 ¥E% K13.2 kmx15.5 km/¥)
SICdifr, ¥ HAG{H K5 AMSR-E— U 25 [A] 3
PEA6.25 km, ZEIEHE AT HI I [ B 201 14F
10 —20144F10H (Spreen %5, 2008); (4)FEE kS
HL KA BTSSR SMMR,,  SSM/I-SSMIS A
Bootstrap B 15 2 FYSIC= &, ##19784F10H
26H FE20144F12H31H, 25[a]5331% 425 km(Comiso,
2000); (5)FHET KL K A HETDMSP-F17 I

AU SSMISHE %% (19 GHz and 37 GHz), *H
NTE A B3 HE %25 kmISIC= i (Cavalieri
2, 1996); (6)FEE VKT L & A IMASAM 25 i
JEEE T4 kAT BRI A5 A 0K FE ™ i MASIE
F10 km o3 HE 3 01 vk 42 52 7 i AMSR2 il 45 T
B, AR HERNA km, I TR]ES BESR20124E7 H 2
4>(Fetterer %, 2015); (7)EUMETSAT & fii B4 T
DMSP-F17 A SSMISHE & 4R, K HBristolfll
BootstrapZt 5 5%, I FHERIN o R A i e
(ECMWF) B (S5 R T RARE, 183159
FHA10 kmiOSI-SAFF= i,  H20054F 155 1biz 17
%% (Eastwood, 2014), FFEFgH MR, R1H5)
P o RO R TR R AR B 1 R,
JEASPM-SICF= i Z AR [ 70 R, S 45 R AL
7 DR JFAR BRI - 2 FR AL BRAS B

R 1 ATHE TR RGE BB K E R E R
Table 1 Seven PM-SIC used in this paper

e B AR RATHHY 3RS Bk PR ST B km
1 AMSR2/ASI TR AR 2 AMSR2 ASI 6.25
2 AMSR2/Bootstrap Tl E A AR AMSR2 Bootstrap 12.5
3 SSMIS/ASI TEEIAAM R SSMIS ASI 6.25
4 SSMIS/Bootstrap REIKE L SMMR, SSM/I, SSMIS Bootstrap 25
5 SSMIS/NASATEAM EE KL SSMIS NASATEAM 25
6 MASAM FEEKE L ZALRIRLS MASIE & AMSR2 4
7 OSI-SAF BN 5 T R FHAH 2 SSMIS Bristol & Bootstrap 10

2.2 OBS-SIC#iE

A SCHISRAE J b ST DA B ) 2 LA 4 1Rl =5
To f UL () OBS-STCH UG . 55 e Al 2 7 S
20124F7 23 HFERERL A ik ATROKIX, W ARTEAL
W PEHAT, T8H2H I AR IE KX,
RFEAT S e M 8 H 25 H VR s SR i vkl 2k ) A<
AT, 27 H BRI S m A iEdE, 8H30H
kb A, B X mARREMT, TOH4H I
TEOKIX (B ARSCOK LR 7 H 23 H—30 HIREL X
WAL e SO AR — Wi, R8T 25H —
94 H =2 XA SRS 20 M HE
ML = 2 225 ASPe C i) Ak 3 1 vIOULIN A v 25 17
(Worby %%, 1999), A T Ik a4 R S /7 =0
T 5% 3 2 B 5 v Ak D AL L N T kO 3 X

BT 5 B LA, AR 2 0 DR > A T K
LK), B RN —R e B — B
2444 WM B, 55 B 36020 W Il , At
1160441 .

2.3 ATEE®

AR SO FH B AT L' PG SR 15 8 3o =
43(EOS) I Terrafll Aqua | FYMODISIE IR 254145
FMEEGREG, 5PEN250 m, FEEATE TR
Je 1) L ER B R 34 ([2016-05-30] https://earthdata.
nasa.gov/) % K H 4 K2l MODIS AT W6 &l
B, Bl TAREFEEE IR L, KENsR
X FHMODIS B4 3 Bt oK 534 18 B KR
ARSCHERR20124F7 H 25 H #19 H 1 H fAMODISH] ULyt
EUGAE I TR
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BT <FAb S I Anm (5, 2013)FIAR S OBS-SICHE 1 Il BL(HRLR), W RISk 5L 27 H 22 H Al
84 24 H vk 5 [X 35
Fig. 1 Track of Xuelongduring the 5™ Chinese National Arctic Research Expedition and the period of ship-based sea ice
concentration observations was used in this paper (black lines). The blue area showed the sea ice extent on
22 July and the green area showed the sea ice extent on 24 August

B2 T e AL A il
Fig. 2 Examples of OBS-SIC based on R/V Xuelong
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2.4 HIEAETTE

A 7RPM-SICEHE B T AN A A8 B . A
BRSO, 72 ERAR AR . e M
UKIXFLAT Y R FE 206—10717 (£910—18 km/h), #R 45
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AR 5 AT B 24 2 5—9 km., OBS-SICH 24 R4
EIGERT TR v AR BE SO, TTPM-SICR 4 K H -
P, % T OBS-SICHIPM-SICTE i 7] £ B 112 [i]
AEJFE F2E S, AR SCR I Beitsch: A (2015)7E F 1)
Hby DX F HTASPeCfy £ E A WLl B4 e 5 SSM/TAI
AMSR-Eff 7K % 48 B 5040 B 19 77 7% (Beitsch 4%,
2015), HRHEEAOBS-SICHIZ LA bR i, FoF
24 H PM-STCHUE H I B 12 A8 A 15 55 30T 1) A A5
Pz A 25 PM-SICIEATE 4y XF 1 OBS-SICHT ZI 1
TR UK RO . TR — MBI, Y EE
BIOBS-SICAL bR it 1) o5 Ry Fili MBS, B2 s 8] R R
fifi 1l 45 () PM-STIC -S4 {ELAE A % 3 OB S-SICHT Z1 11y
DRGSR A . SRS WS A T 19
P AR B OBS-SICEME =K H M, [P
PM-SICERF-3ME, X AL T L3 OBS-SICH
PM-SIC AT ik B K ) H 4R vk S S S, DA
ST RSN T 25 4 3 25 St iR 22

AN N BIE TRPM-SICHE 1 vK 3 45 B I 3 i
25, FRAEXE K ROE P 25 5, AR
MODIS ] UL 5 % PM-STC Jsz 18 14 55 15 36k s
AT AR DK DR AT B0IE . MODISEIZ vk k3
Pl 3k A 3

3 oy
3.1 PM-SICZ E5FRIEEE

AN [F] Y PM - S TCHS 8 Xt 7] — B 20 (8 ¥ K 5 13 A7
S, AR BB B A7 H 25 H FnR
AL B 99 H 1 H A BIXE 7RPM-SIC ) 2s [8] 43 A7 2%
ST M. N7 H 25 H PM-SIC%S [0] 4345 &
(BI3)YTLAE Y, T e i 72 o s U A A i 199 )
O T bt X R BB vk BT 7 5, RE R ifg A
IR PEAR RIS V3 365 UK AN 20 R 353 70°N - 5230 KBt il
G, AT DL T DU A I S R B T G, BV
AR B DA RN 4 5 Vg 1 UK 1 2% 2k 29 06 T
80°N, fAfE RIABIFRE/KEL, MiiEimim. JbHif
S DAL A oK 5, SEADUE S L A 5 5 R
WA = 22 [] PR 0 2 g 0 - 24 R 35 I LTI, K
T R IX BRI DK A0 2% 28 F 8 0°N Y 3T BL ZR B 5 LA

b, xHifF e, 7APM-SICIHA 52 1%7 A
25 H (g vk Bl AR A, PR 5.7340.59 H
TSI B, AR B W i e 55 e 78 DX 3 AT5 SR A7 A
BERAm 25 (F13) o LAZEMGR P8 ], b 4k
I PR Vg Ul 2 3 5 5 i R i v 1Y)
PLiE I, MODISE il 2 ] UL /Ny [ vk (Bl
3(h)), 1A MASAMEHE B H % XM AL /NG
FRL R UK DX o 3K e A T e A ) A1 5 4R B 77 K IX
(AR ) 5 S e 6T M A8 A e BRI RN A T 28 4 )
BEK, FRAEXF kg X R vk EE 1
JEA AT TR R, — BAR R A vk A6 5 B
HEIAIFIKIX, nTREs | &)™ E ARG el

FE 4255200 B H9 A 1 H RFPM-SICEHE iy 25
(] 53 AT BT o s g K Ah 2 2 iR 4 21 82 °N el AL,
THPM-SIC i #1551 i KB R S AAH ], SFH41(E
$412.68+0.68F JT V-5 B o i B IX a1 ¥
VKEEAEFE R —5L, 7E80%LA L5 SSMIS/NT /X i
[ SICTE82°N AL ik L H A6 F PM-SICAIK 10%( [
5(b)). 80°NLAF#5 £h B I w22 (B2 T 40 BE SR
[F] 5 SO A 1) 53 55 RBIe /DN Vg O | VS g R A
() )52 Y8 BE AN )i 7= A 0, H 40 B R e v 1
MASAMZE [ -2 Y STCHES0°N LA g W ik kb Hifl
PM-SICE (KI5(b)), 255 F 2k FH g 2% /R B IX
W TR UK B I A 25 5 . DB 22 A8 IR 5 B I
M MODIS EHZ (B 4(h) il LLA IR, 3% KIS A7 7E
INEREITEKIX, {H7FPM-SICH H A5 MASAMEE
WA b R X AR, B AR SSMIS/Bootstrap il
AMSR2/Bootstrap %4t )z 8 H 1% 77 VK IX (I AETE
{H 25 4 I 1K o

AN TR PM -STC I 7 4 T K 23 5 B 1 46 43 A Y
ZRER(ES). TH25HAES0N LI = 45 B IX
B, SSMIS/NTHIOSI-SAFAH iz i A SIC b 45 4%
I, H60%—80%; T HAMSFHPM-SICEHE K iH 1Y
SICH B HENT, }980%—100%. i 225 KAl X el 4
HIFE70°N—80°N Z [A] 1Y K-8 b X, Fe AR {H A
OSI-SAF, = AMASAM, 250k
50%, SSMIS/NTHIOSI-SAFAIE 52 3 1 SIC 25 5 i
/N, AMSR2/ASI. AMSR2/Bootstrap. SSMIS/
ASI. SSMIS/Bootstrap£ 4k Jz /i (1)) SICTE 70°N—
80N ] HL A H53r , MASAMEE 523 ) SIC
HH A6 R PM-SICE (K15(a)). 9H 1 HMASAME
TG 26 [0 - 34 14 STC 43 A 5 HoAth 6 Fh B4l 7 AR 45
I 22 A, FRMAS AMBIHRE 1 i Ho A 6 Fh 4k 4
KU — BB e s, (B8R EATA 20 (#
5(b))o



356 Journal of Remote Sensing  # & 54k 2017,21(3)

B3 S MiBE7 A 25 H BPM-SICS [l 73 A A B A g R 21 &5 B I MODIS [ (PR (57 E /R MODIS I 7 b )37 )
Fig. 3 The distributions of seven PM-SIC on July 25, 2012 and MODIS image near Poluostrov Taymyr (The black square represent
the location of Poluostrov Taymyrin Arctic)

K4 55259 H 1 H BIPM-SICZS [|] 734 LA K s 24 /R B BT MODIS 8] (P (45 HE 27 MODIS IS FE AU AR 7 )
Fig. 4 Distributions of seven PM-SIC on September 1, 2012 and MODIS image near Ostrov Vrangelya (black square represent the
location of Ostrov Vrangelyain Arctic)

THIPM-SICHYTRR UKAS s LIV LR BE oA L AnEl FE2E 5% . OSI-SAFELHE7E 80N T v kA% i L 451l
5(c)FI5(d)o IR, ARIPM-SICTEAR] L HABEHE = 2910%—20%, 7E9H LHIJL MR,
i BE I UK S LR — 20, XULAANRISEYE B IEEY H 80N B IR R B, Fit
TEFN W7 RUA% N TCIEE UKAEAE BT 25 3R —30, EXFA OSI-SAFEUHE AL UK IR BT 1 e W s o5 S T 7K
W A7 W VKA AE B ROAR AT 270 LU BT ok A AR I A ISR VKR 2ZE2 50K
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Bl 5 S5 UHET H 25 B ISR 2T B9 A 1 H 4 i) P2 PM-SIC LA B HE DK WA% 153 14 L 51 26 B2 1147 A1
Fig. 5 Mean PM-SICand sea ice grid percent along latitude for July 25 and September 1

3.2 PM-SICFIOBS-SICHIEL &

Sy itk — 2 PPAL 7R PM-SICH MR AR I U A ZR AL i
FIUERRPEALE FIPE R oAb 30 a) 25 g A A ol
W OBS-SICHWEAE Jy b S A AT LT . &
6(a)(b) &2 — AL B S5 e M TP AL B0 25 B N2 i
Bt FSF ) A A A o S5 R A DA 11 A Vi e 2 5 R AL A
FIRVKE, ESHROHiE (68°N—T77°N)FI854~ 4 J&
(-176°E—99°E), #ERF8K, HHAHTRIIT T HEM
T IO o AT B 1 A A RS ek 1] 4 30 K
FRAIXE, SsEL, HiZX Tk Sk
fi, FIHEPM-SIC5OBS-SIC 2 [a] i) 22 88k,
TE£40%22 6], HAS[RIPM-SIC-55 Wi () fin 22 22 S 458
K(E6(c)F16(d)). AMSR/ASI, AMSR/Bootstrap .
SSMIS/ASIEHERR7H 25 H AN, HA M B2
), BEDZE7H23H . 24H . 27HMI29 H w2444 i
A, MirE26 HAI30 HFEHIE(E. MASAMEHE 1)
ZBR7 H 23 B FERE B2 16 S 30 ol M A T B oA £ 0 22
G, HoRH YR IEM2E . OSI-SAFEEFR7H

26 H MiEfmZESN, Har B fifw2s . 56—t
B 22 B KM IMASAMBHEAE7 H 29 H 1941%.
M — AT BT R W 22k F . AMSR/ASI,
AMSR/Bootstrap . SSMIS/ASTFISSMIS/Bootstrap%i
P m2Ei/, KT 10%, HrpSSMIS/ASTH
Ny 1% T A3 A PM-STCELHE - 24 i 22 358
K, HPSSMIS/NTHE K, H-17%.
SoMiB8 H25H ROH4H WM, H Tdbii
PRI 2RI, 5 e i UK 5 1 R TR AU s 2
MLefifr (&), 8H25H 227 H B ek Filgvkih
ZEIXI, 80N AT, 28 H I My Ak mdt
HEABAEVKIX, 230 H LA AR et s5.87.6°NH
VT, ARG FTR AT, 9H 4 H FA80 NI,
HATE] 581702 B (20°E——170°E, K 7(a)fl
7(b)), PimF11K, 825826 H F it 1EiE vk
NI, TRPM-SICEIE S fiR2E, H
AR B KA 13% (I 7(d)), X 16 7R &
T I X P 97 K 30 % 2 BV 7 =55 1 FR O TG X BLA
T R UERAYE I LG IRR k% 46 B (R A . 8 H
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27—28H, FIEMGmACAATIIE A T B
DR IX P BB AR AT 25 3 32 IX A (1 7)) 8H29H—9H
3HSF M ATF KX N R B R UK IX IS, TFRIPM-
SICHE -T2 01 22 52 PRI A LA . BRSSMIS/NT
Bt w2 4h, HAb6Fh PM-STCHUHE 2 30 1E I
%, HTHEMEMITER S, S FENEER
L T PN T /0 1 DX AT, R O 35 5 A v

VR A B LI 3 5 2 H S PR R /N o B2 B
LERBEMTWIMC %, Hrp 10K SSMIS/NTA 2
Tz 11RTFIRZER-16%, HiKInzE RS
—31%, HHHIHrSSMIS/NTH R ™ F AL T ELS2HY
TF UK B AL REIR I . MASAMBEFR7E8 H 255826 H
MKh IR w2258, HAWO R N IEm 2, H
B RIHIA32%, 1R M15%.

K6 H—fiBPM-SICKUE 5 OBS-SICKUE Y LA
Fig. 6 Comparison between PM-SIC and OBS-SIC during the first route
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Bl7  SR2fiBEPM-SICKUE 5 OBS-SICHUR Y He L
Fig. 7 Comparison between PM-SIC and OBS-SIC during the second route
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Sy it — M TR PM-SIC 5 OBS-SICHI i 22,
P EANFIPM-SICZ [l ) 25 57, A0 OBS-SICHR
HEAS TR B A ] DX 3 AIAN [i) F 96 vk 2 46 5 R
K53 A TR EL AT

33.1 MBS

[&18(a) FI8(b) /M HT & B, AMSR2/ASIEHETES 1
RLBEOF w22 T, B2 B 22 e, (HE
BAKE, WMEEL10%LEF, SOBS-SICFHFHK
It AMSR2/Bootstrap i 7F 91 it B -1 34 i 2=
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L T£5%, BN TRIREEIO %L, 5
OBS-SICFF & el . SSMIS/ASUEUE AE 4 1 B 1)
¥R, (RHSB IR ZE N 15% AL, 4705
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Abstract: The rapid decrease in Arctic sea ice makes normalized commercial shipping through Arctic passages possible. The accuracy of
Sea-Ice Concentration (SIC) data is a crucial basis for Arctic shipping. Filed SIC data, however, is difficult to acquire. Passive microwave
(PM) satellite is an efficient tool for obtaining large-scale SIC. Unfortunately, satellite SIC in the Arctic can only be evaluated with limited
field observation data. Ship-based sea ice concentration observations (OBS-SIC) have been collected in the Antarctic to evaluate PM satel-
lite sea-ice concentration (PM-SIC) (Worby, et al., 1999). In this paper, seven PM-SIC datasets that were released by Bremen University,
NSIDC, and EUMETSAT were compared and assessed using ship-based OBS-SIC during the 5" CHINARE Arctic Northeast Passage cruise
from July to September 2012. A total of 604 OBS-SIC pairs that were obtained from approximately 20 days of the cruise is evaluated. We
selected another 604 SIC pairs from PM-SIC datasets based on the same OBS-SIC latitude and longitude. To avoid bias from daily sea ice
changes and different spatial resolutions, the daily mean PM-SIC and OBS-SIC for comparison is calculated using a method that is based on
a similar evaluation work in Antarctica (Beitsch, et al., 2015). MODIS images are also used to evaluate the sea ice distribution near the con-
tinent, narrow strait, and island.

Results show that the seven satellite datasets have a similar pattern of large sea ice distribution, but have dissimilar patterns near the
continent, island, and strait. MASAM successfully detected the small ice floe area near Poluostrov Taymyr on July 25, 2012, and near Os-
trov Vrangelya on September 1, 2012, whereas other methods failed to do so. Latitude mean comparisons demonstrate that the seven PM-
SIC have highly similar abilities to detect that the grid was completely water or sea ice, but highly differed in the detected percentage of sea
ice in the ice grid. Quantitative evaluation via OBS-SIC comparison indicatesthatAMSR2/ASI, AMSR2/Bootstrap, SSMIS/ASI, and
SSMIS/Bootstrap performed well, whereas SSMIS/NT and MASAM performedbadly. AMSR2/ASI has the lowest bias of 1% and root-
mean-square error (RMSE) of 11%. However, SSMIS/NT largely underestimates the SIC with a mean bias of —15% and RMSE of 21%.
AMSR2/ASI has a higher spatial resolution than the well-performing group. More importantly, it is updated near real time with only a delay
of one day. High resolution and timely updates are the most important factors for operational ice service, which make AMSR2/ASI the best
choice as areal-time shipping guide. High-resolution MASAM (4 km) can detect small sea ice distribution near the continent and narrow
strait. Therefore, it is the most suitable for sea ice area and should be used for further studies in special regions. However, near-real-time
higher-resolution AMSR2/ASI (6.25 km)has a smaller bias and RMSE with OBS-SIC. Hence, it is the best dataset for SIC quantity studies
and real-time shipping guide.

Key words: arctic northeast passage, passive microwave, sea ice concentration, ship-based observation, data assessment
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