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XおよびUtンドSARを使用しtt,t,t¥・－ツク海南濁の湯本

(SARデータを周いた海...・健室の高珊：.化に闘する研究

SEA ICE CHARACTERISTICS IN THE SOUTHERN REGION OF OKHOTSK SEA 

OBSERVED BY X-ANO L・BANDSAR 

若4本裕之（回大｝
中村和樹｛産総研）

西尾文彦｛千葉大）
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Study background --... , 

I偶 monl崎揃g ｜ 

-Sea ice extent創1dvolume are related to local as well 1 
as global climate ch釘1ge
-Sea ice acts as an insu凶torbetween air加 dwater 
-Sign of decreasing seaにeextent in the Arctic Ocean 

mp側副teeof SAR 
-Microwave remote sensing plays an impo尚 ntrole in 1 
monitoring sea ice in cryosphere due to its all weather 
信 pabilities
-SAR data from TerraSAR-X and ALOS were available 
during wintering period in 2010 
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Outline 

a Study background and re蹴附obj制 V儲
GJ'Test site and SAR d制

@"  Ground truth experiment 

@"o拘 analysis

{iJ Summary and future work 

預事

&fOurpaat似 peri1
-Field experiments from 1992 to 2012(Lake Saro ma) 

-Single-pol SAR analysis (ERS-1/2,JERS-1,RADARSAT) 

-Polarimetric SAR analysis (Pi-SAR, PALSAR) 

4’ Dual-pol. TerraSAR-X data 
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Satellite and Ground Observations 移籍

fJSa絶Iii悔 observation

List of satellite data used in this analysis 

:n剖~~ obs~~:tion ~四似Iη旧n 回larization l間伶国id~＇：ge1;:{;j，陥） 

T町raSAFトX 201ll/02/18 08:12 HH+VV 368・

p:t~; 円 2010/02危司 12:37 ttit-+.W 24.0・

T・rraSAR-X 2010/02/24 08・04 HH+VV 2由目。

l = dtr… 
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~ Satellite imag州 HH-pol) 秒読
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~ Summary仰 oundtruth da削

EJ M蝿 notm倒 sureddata 
• snow depth : 8,0 cm 

・怜ethickn帽 s:31.5 cm 

• I伺 surf前＠輔linity: 10.a ppt 
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comparison of 2010 and p陀 viousexpe吋ments --
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-Plots in Saroma 2010 showed almost the銅何袖charact聞 sues
for田 aice of the thlckne吉Sl田 sthan 40 師、
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7! 型漁
Ground truth sampling points ... ..., 

T開前AR州2010.02.18) TerraSA品川制乱位24) ALO抑＇ALSAR(2010.02.制
High lncid制帽angle Low l隅胸骨伺angle (36同In回｝
(62凶n回｝ (62阿川｝

-Sampling points were approximately set 500 m 
int町四lon the伺 stpart of Lake Saroma 

｜瓦－Su而的of示…d…両♂a2－予お

EJ M蝿 nof m回 suredsu巾 ceroughn蝿 S
(Roughne蝿 combm帽 surements)

• RMS height: 4.2mm 
• Corre陥tionl官1gth:35.8mm 
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Ice thickness vs co・polratio (TerraSAR-X) 

R=<l.50(T尉ゴ0cm)
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20 5 10 15 
Snow depth(cm) 
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14 

• Co-pol correl総ionand duel-pol entropy In lower Incidence angle have 
W四 krelations with snow depth 

13 

.1:1!:t'n号~

Summary of regression analysis at Lake Saroma .... －.’ 

.t:r!:N..胎…mposition vs.… rt: 
0'Relation between TerraSA件Xand ground truth data 

• Ice thickness : relative.ly higher co『relationfound in lower 
Incidence angle at small snow depth area 

• Ice surface roughness : no significant rela1lon was found 
• Lower Incidence angle observetlon Is better 
• Contribution of snow layer to backscattering coefficient cannot 
be lgnor，凶

@'Relation between PALSAR and ground truth data 

• Ice thickness : no significant relation was found 
• Snow depth and RMS height : 3 component decomposition 
result shows reasonable relations 

• Scattering decomposition technique is useful to extract 
information of ice physlcal data 
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・ Fr伺 manand Durd開 threecomponent decomposition glv回 r閣制nabl・
relation to RMS height and snow depth 

予おOffsho『ear回 3生担割

TerraSAR-X and MODIS albedo 一 ~- 
2010.02.18 

Offshore ar伺

PALSAR backscattering and entropy 2010.02.20 

Sc瓜te付ngentropy used for sea Ice detection 

H圃 ｝：－P,lo
州 士； , 

T怠へe,e,''+J...,_e2e；’ ＋ λ、e3e;•

Classification rule based on scatte付ngentropy (H) 

・Openwater ( H < 0.15) 
•New ice ( 0.4垣則
•Young i明＆円rst-yearice ( 0.15 :s H <0.4) 

R剖erene・”W蹴鉱冶伊割前tτMola”“aK N舗崎川崎街、dF同省、。
Pol・＂＂＇創出 cnau回制舗お・.，...包・岡町・.$輔 d
O鮒羽鶴お－岡町薗也捕、OL-0・咽SAA.IEEETr-
e、Goo-信湖町鷲・ g羽角・棺XO$tr咽’羽 ""•2. No11 
押 2刷会与“自尽刷

18 

・ MODIS albedo used for sea ice 
detection is伺 lculated田 follows,

Al=0.3265台81+0.4364’83+0.2366倉84

wher・
Al: ~lbed。
B1,B3 and B4：同II舵個nc”。bllervedIn B郡吋1,3』nd4
Classification rule based on MODIS albedo 

•Open water {Al< 0.1 ) 
•New ice ( o. 1孟Alく0.4)
•Young I団（0.4 sAIく 0.6)
・First-yearice ( 0.6事Al)

Ref町軒ice
DK V幅削，OJCO咽動制τMA瑚..A訓坤制問淘同OIAMS肉・
E H晦町民＿＿＿.，・ ca-曾・w，倣対鴻 υ輔、＠
向車旭抽00倍、IEEEY閣官加古似〉催話...，・ a百
－・s舶，~＂＂ "4 陶・．押$詞叫自調和叩
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~ Backsca憎川…町isticsof sea ice 縛.1l 
in theo符shorearea 

I~ 尋編
Summary of backscattering characteristics V可W
of sea ice in the off-shore region 

TerraSAR-X(2010,02/18) PALSAR(2010/02/20) 

HH伺8) V川dB) HH偽 ｝ ？鼠滋 HH~B) WI岨） H明d町 Sc制a包民・W市閣’ 難溜

Newk泡 ー164 -15.0 6.5 0.15 -21.7 -21 0 初 4 0.73 0.17 

vw ~loe -8.6 ・94 8.0 0.25 ー13.3 ・125 ・25.7 0.30 日お

~田，； ・19.3 ・181 0.6 0 10 -9.8 -8.6 -26 1 0.13 0.09苦

百Newicear伺
• PALSAR：・21dB(VV) -21.7dB(HH) 
• TerraSAR”X：・15.0dB(VV）・16.4dB(HH)

TerraSAR-X : 5 to 6 dB higher than PALSAR 

9'Young ice area 

• PALSAR：・12.5dB(VV)・13.3dB(HH)

• TerraSAR-X：・9.4dB(VV)・8.6dB(HH)

TerraSAR-X : 3 to 5 dB h』gherthan PALSAR 

Ef Considering TerraSAFは andPALSAR incidence angぬs,the 
difference of backscattering range would be much larger by using 

the same incidence angle 

9'TerraSAR-X is sup制 orto PALSAR in det田伽gsea ice，回 p制 ally
detecting thin s回 ice(e.g. New ice) 
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． ・・” Summary 予お I-~ 陀 work 預お
9'Ground truth似 perimentwas conduct，剖（Feb.16 to 26, 2010) 

• In-Situ僧 taat more than 60岨 mplingpoints w町eacquired

• Backscatt町Ing国 libratlonby refl田 torswas conducted 
• Abs。lutecallb開園。ncoefflclen旬 W酎・c。”・1・tedwl出世、eprov』d・dcol 
c。剖fie同n回．

• Phasedlff剖制叫凶tw回 nHH and VVah。u』dbec:om民国dat low・rl問 ldence
ang陶．

E{TerraSAR-X and PALSAR r句 ressionanalysis on Lake Saroma 

TerraSAR・X
• L刷11erlnc』d・nceongle。b帽 vaUonle pr蜘晴樹・forle・凶y・lcalda回・甜制I伺 ．
• C開館！bu園。”。＇＂。。wlayert。bee:岡崎健arlngc。elllc抽nt同 nn。tb・lgno,・4

• PALSAR 
－色柑erlngd劃割引開祖i世間 1・u・aful回曲師ctlnforma幅削di叫 phy副caldo也

Ef Backscattering characteristics of sea Ice in the offshore ar伺
• Back副司自tt町ingcoefficients for n側 Iceand young ice w町曹higherinX-
band than that In L・band.

a Develop a back副~ttering model of s岨 icein X-band to include snow凶yer

。nthe Ice. ・Investigatean inv町siontechnique to extract Ice physical data, such as 
snow depth on ice, ice au巾 ceroughn伺 sandic・thickness.
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