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 , ♃כ♦─(SAR:Synthetic Aperture Radar)כ♄כ꜠ ⌐╟∫≡,

─ ⌐ ⇔≡ ⌂ ⅜ ↕╣≡™╢. ◒fiꜟfi ─ ⌐

≈™≡│,Yasuda and Furuya (2013) ⌐╟∫≡, ─ ─ ה ╛, ─

⅜ ⌐ ⅛╠ ⌐ ⇔, ⅜ ⅝ↄ ∆╢ ≥☺כ◘ ┌╣

╢ ⅜ ↕╣≡™╢.∕↓≢, ≢│ Yasuda and Furuya (2013) ≢ ↕╣√

≤│ ─ ◒fiꜟfi ─ ╛♥fi◦ꜗfi ⌐⅔↑╢, ─ ─ ה

╛ ─☺כ◘ ╩ ∆╢↓≤╩ ≤⇔,ALOS(Advanced Land Observing 

Satellite) ⌐ ↕╣√ PALSARכ♄כ꜠ ⅜ ╩♃כ♦√⇔ ™√

─ ╩ ─♃כ♦,⅔⌂.√∫ ⌐│ Pixel Offset ╩ ™√. 

 ≈ ─ ≢№╢ ◒fiꜟfi ≢│, ─ ╩ ∆╢↓≤⅜

√.2008 ⅛╠ 2010 ⌐⅛↑≡ ─ ⌐ │ ╠╣⌂⅛∫√.╕√, ─

│ⱡ▬☼╛ ⅜ ⅛∫√√╘, ─ ╩ ℮↓≤│≢⅝⌂⅛∫√. 

 ≈ ─ ≢№╢♥fi◦ꜗfi ≢│, ─Ɑ▪─ ⌐ⱡ▬☼⅜ ↄ

╠╣╢╙──, ≡─ ⌐≈™≡ ─ ╩∆╢↓≤⅜ √. ⇔ↄ ─

╩ ∫√ ≈─ ─℮∟ ≈─ ⌐≈™≡ ⌂ ⅜ ╠╣,™∏╣─

⌐≈™≡╙ ⌐ ⅜ ⇔≡™√.╕√,↓╣╠ ≈─ ⌐│ ⌂

╙ ╠╣√. │, ─ ⌐╟╢ ┼─ ─ ─ ⅜ ≢№

╢ ⅜ ™.⇔⅛⇔, ⌐≈™≡│ ↔≤─ ─ ⅜ ≢№╢√╘,

∕─ ─ ⌐│ ╠⌂⅛∫√. 
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1 │∂╘⌐ 

1.1 ─  

 

 │,ALOS/PALSAR ⅜ 2007 1 ⅛╠ 2011 2 ╕≢⌐ ╩♃כ♦√⇔

⇔≡, ◒fiꜟfi ≤♥fi◦ꜗfi ─ ≈─ ─ ─ ╩ ∆╢↓≤╩

≤⇔≡™╢. 

 ─ ⌐│, ─ ─ ─ ─ ⅜№╢. ◒fiꜟ

fi ≤♥fi◦ꜗfi ≢│, ─ ─ ╛ ⌐ ⅎ, ≥☺כ◘

┌╣╢ ⅜ ↕╣≡™╢. ,│≥☺כ◘ ⅜ ⌐ ─ ⅛╠ ─

≢ ╩ ↓⇔, ⌐│ ⅜ km ╙ ∆╢ ≢№╢. ≢│, ─╒

≤╪≥ ≡─ ⅜☺כ◘≢ ↓∫√↓≤⅜ ↕╣≡⅔╡( к 

,1997, ), ◒fiꜟfi ≢╙,Yasuda and Furuya (2013) ⌐╟∫≡ ⅜☺כ◘

↓∫√↓≤⅜ ↕╣≡™╢. ≢│,ALOS/PALSAR ⌐╟∫≡ ⌐♃כ♦√╣╠

Pixel Offset ╩ ∆╢↓≤≢ ╩ ™, ≈─ ─ ─ ─ ╩ ∆

╢.╕√, ─ ─ ╛ ⌐≈™≡─ ╩ ℮.⌂⅔,2012 12 ⌐

Li  et al. (2012)⌐╟∫≡, ≤ ∂♥fi◦ꜗfi ─ ≢ ─ ⅜ ↕╣≡™

╢⅜, │ Li  et al. (2012)⌐╟∫≡ ╠⅛⌐↕╣√ ─ √⌂ ╩ ⇔√. 
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1.2 ⌐╟╢  

 

 1970 , ─ ⌐ ™ VLBI(Very Long Baseline 

Interferometry) ,SLR(Satellite Laser Ranging) ,GPS(Global Positioning System) ⌂≥─

⅜ ↕╣≡⅝√.↓─↓≤⌐╟╡, ⅛╠─ ⌐╟╢ ™

≢─ ─ ⅜ ≤⌂∫√. ⌐,GPS │ ⅜ ⌐ ↄ ─

⌐╟ↄ ™╠╣≡™╢.⇔⅛⇔,↓╣╠─ ⌐│₈ ⌐ ⅜ ≤⌂╢

⅜ ≢№╢₉≤™℮ ⅜ ∆╢.∕─√╘, ⌐ ⅜ ⅛╠⌂™ ╛

─ ⅜ ⌂ ⌐№╢ ─ ─ ⌐│ ⅜ ⇔™. 

 ∕℮⇔√ ,1990 ⅛╠ ─ ─ ≈≤⇔≡ SAR)כ♄כ꜠

Synthetic Aperture Rader) ⅜ ╩ ┘≡⅝√.SAR│,ⱴ▬◒꜡ ╩ ⌐ ↑≡ ⇔,

⅛╠─ ╩ ∆╢↓≤⌐╟╡, ╛ ⌐⅛⅛╦╠∏ ╩ ∆╢↓≤⅜

≢⅝╢.∕─√╘, ⌐ ╩ ∆╢ ⅜ ↄ,GPS ⌂≥─ ≢│ ⅜ ∞

∫√ ╛ ╩ ™ ≢ ∆╢↓≤⅜ ╢.╕√,SAR ≢│ⱴ▬◒꜡ ⅜

↕╣╢ ╩ ∆╢↓≤⅜ ╢─≢, ─ ╩ ℮↓≤⅜ ╢.↓╣╠─

⌐╟╡, ╕≢─ SAR ─ │ ⌐╦√╢. ╛ ─ ,

⌂≥ ↄ─ ≢ ™╠╣≡⅔╡,↓─↓≤│ ─ ⌐⅔↑╢ SAR ─

╩ ⇔≡™╢. 
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 כ♄כ꜠ 1.3

 

SAR)כ♄כ꜠  Synthetic Aperture Rada r)│, ╛ ⌂≥⌐ ↕╣√

▪fi♥♫╩ ™≡, ⌐ ⇔ⱴ▬◒꜡ ─ ≤ ─ ╩ ⌐ ℮↓≤≢

⌐ ⅝⌂▪fi♥♫╩ ⇔, ™ כ♄כ꜠─ ╩ ∆╢ כ♄כ꜠─

≢№╢(Fig 1.1) . 

 ╩ ™⌂™ RAR)כ♄כ꜠ Real Aperture Rader) ⌐╟∫≡ ╠╣╢

☻ⱴ☺▪─♃כ♦ ⱪꜝ♇♩ⱨ◊כⱶ─ ─ │, ─ⱦכⱶ ⌐╟

∫≡ ╕╡,▪☺ⱴ☻ⱦכⱶ │ ─╟℮⌂ ≢ ↕╣╢. 

 

ʇ2$ϳ                                        (1.1) 

(ʇ ,R ꜠fi☺ ,$ ▪fi♥♫─ ↕) 

 

↓─ ⅛╠ ⅛╢╟℮⌐,▪☺ⱴ☻ ─ │▪fi♥♫⅜ ⅝™╒≥ ∆╢.⇔⅛

⇔, ⌂≥─ⱪꜝ♇♩ⱨ◊כⱶ⌐ ∆╢↓≤⅜ ╢▪fi♥♫─◘▬☼⌐│ ⅜№

╢.∕↓≢, ╩ ™≡ ⌐ ⅝⌂▪fi♥♫╩ ∆╢↓≤≢,▪☺ⱴ☻

─ ╩ ⇔≡™╢(Fig 1.2) . 

╕√,꜠fi☺ ⱪꜝ♇♩ⱨ◊כⱶ─ ⌐ ╩ ╟℮≤∆╢ ,

⌐ ™ Ɽꜟ☻╩ ⇔≡ ∆╢ ⅜№╢⅜, ⌂≥─ⱪꜝ♇♩ⱨ◊כⱶ⌐

│≢כ♄כ꜠╢™≡╣↕ ⌐ ╩☻ꜟⱪⱤכꜗ♅,≢↓⧵.╢№⅜ ∫√

╩╒≥↓⇔ ╩ ╢Ɽꜟ☻ ⅜ ™╠╣≡™╢.↓─╟℮⌐⇔≡,꜠fi☺

⌐≈™≡╙ ╩ ⇔≡™╢. 

,SAR ─ ╩ ℮ ≤,∕─ ≢ ™╠╣╢Ɽꜟ☻ ≤

⌐≈™≡ ∆╢. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.1 SAR ─☺○ⱷ♩ꜞ Fig 1.2 ─  



4 

 

1.3.1  SAR─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 SAR ─ ♃כ♦ │,∕─╕╕ √∞↑≢│ ╙ ⅛╠⌂™.∕↓≢,↓─ ♃כ♦

⌐Ɽꜟ☻ ≤ ╩ ⇔,SLC ╩ ∆╢.SLC │ ♃כ♦─

≢№╡,↓─ ⅛╠ ╩ ⌐⇔√ ╩ ∆╢. ,∕─ ╩ ⇔ↄ

∆╢. 

 

ᵑⱤꜟ☻  

 

 SAR≢│,♅ꜗכⱪⱤꜟ☻╩꜠fi☺ ⌐ ⇔, ≢ ⇔√ ╩

⇔√ , ╩ ⇔≡ ≤⇔≡ ,│≥☻ꜟⱪⱤכꜗ♅.╢∆ ⅜ ≤

≤╙⌐ ⌐ ∆╢ FM Ɽꜟ☻(Linear Frequency Modulation Pulse) ─↓≤≢№

╡, Rect(t/4)╩ ↕4─ ≤∆╢≤ ─ ≢ ↕╣╢. 

 

ʉÔ rect(Ô4ϳ )cos{ʕÔ}               (1.2) 

             √∞⇔, ʕÔḳ2ʌ(Æt++Ô ςϳ )                          (1.3) 

 

Ɽꜟ☻ :꜠fi☺ ,▪☺ⱴ☻  

SAR─  ♃כ♦

:▪☺ⱴ☻  

─  

Fig 1.3 SAR ─ ─ ╣ Fig 1.4  
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 Ɽꜟ☻ 4│ ╕∫≡™╢√╘, ⅜ ∆╢ ⅜ ╕╡,∕─ │Ᵽfi♪

"≤⇔≡ ↕╣╢. 

" ḳ+4                                   (1.4) 

 

─ │↓─ ⌐ ↕╣≡⅔╡,꜠fi☺ ╩2  ≢ ⇔,Ô ς2 Ãϳ ≤∆

╢≤,  ,│♃כ♦╢∆

 

ʑ ÒÅÃÔÅØÐ{ʕÔ Ô }                  (1.5) 

 

≤⌂╢. 

 ⌐ ─ ÆÔ │,ⱨ▫ꜟ♃⌐╟∫≡ ≤↕╣, ─╖ ⇔≥♃כ♦

≡ ↕╣╢. 

ʉᶻ ÒÅÃÔÅØÐ{iʕÔ Ô }                 (1.6) 

ɰÔ Ô ḳςʌ{+ ÆÔ                   (1.7) 

↓─ ≢ ↕╣≡™╢─⅜, ↕╣╢꜠fi☺ ─ ,⅜╢№≢♃כ♦ ⱨ▫ꜟ♃⌐

⅛↑╠╣╢↓≤⌐╟∫≡, ─ ⅜ ↕╣╢. 

 

4 Ô = 4ÓÉÎÃ+4 Ô Ô                      (1.8) 

 

כꜞכ꜠ ╩ ≤⇔≡ ∆╢≤,↓─Ɽꜟ☻─ 4  │, 

4                                     (1.9) 

≤⌂╢. 

╩☻ꜟⱪⱤכꜗ♅  ™⌂™ ─꜠fi☺ │, 

ɝÒ                                      (1.10) 

╩☻ꜟⱪⱤכꜗ♅,╠⅛╢№≢ ™√ ─꜠fi☺ │, 

ɝÒ                            (1.11) 

≤⌂╢. 

(1.10)≤ ╩☻ꜟⱪⱤכꜗ♅,╡╟(1.11) ™╢↓≤⌐╟∫≡,꜠fi☺ │,ρȾ+4  

⌐⌂╡, ↕╣≡™╢↓≤⅜ ⅛╢. ─╟℮⌐⇔≡,꜠fi☺ ─ ╩ ↕∑

≡™╢. 
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ᵒ  

 

 ↓↓≢│, כ꜠▪╩ ⌐ ═, ⌐ ⅝⌂▪fi♥♫╩ ⇔,↓─ ⅝⌂▪fi

♥♫⅛╠ ™ⱦכⱶ╩ ⇔≡™╢╟℮⌂ ╩ ℮.↓╣⌐ ⅎ≡,▪fi♥♫≤

─ ⌂꜠fi☺ ─ ⌐╟∫≡ ∂╢♪♇ⱪꜝכ ╩ ™≡,Ɽꜟ☻

╩▪☺ⱴ☻ ⌐╙ ∆╢.↓╣⌐╟∫≡,▪☺ⱴ☻ ⌐≈™≡ ™ ╩

╢↓≤⅜≢⅝,▪☺ⱴ☻ │ ─ ─╟℮⌐ ↕╣╢. 

ɝÁ                                    (1.12) 

↓↓≢ ∆═⅝⌂─│,▪☺ⱴ☻ ⅜▪fi♥♫─ ↕⌐─╖ ⇔, ╛꜠fi☺

⌐╟╠⌂™ ≢№╢.⇔√⅜∫≡,▪☺ⱴ☻ ╩ ↕∑╢√╘⌐│,▪fi♥♫─

↕╩ ↕ↄ∆╣┌╟™. 

 

ᵓ ─  

 

 Ɽꜟ☻ ≤ ⅜ ∆╢≤ ╠╣╢ ⅜ SLC ≢№╢.SLC

│, ─↓.╢№≢♃כ♦─ ─♃כ♦─ ≤ ─ ─ ╩ ╢↓≤

≢ ╩ ⌐⇔√ ╩ ∆╢↓≤⅜ ╢. 

 ⅜, ╠⅛♃כ♦ ╩ ∆╢╕≢─ ≢№╢.↓─╟℮⌂ ╩

≡,Fig1.4 ─╟℮⌂ ⅜ ↕╣╢. 

 

 

1.4 Pixel Offset  

 

 Pixel  Offset  │, ⌐ ⇔√ SAR ─ ⌂∏╣╩ ⇔√ ⌐ ╢

⌂∏╣╩ ≤⇔≡ ⇔, ─ ╩ ⅎ╢ ≢№╢. 

 ⌐ ⇔√ SAR ⌐│ ⌐ ≈─∏╣⅜ ╩♃כ♦(1).╢∆ ⇔√ ─☿

fi◘כ─ ╛ ─ ™⅛╠ ∂╢ ─∏╣≤(2) ⌐№╢ ─ ⅜

⇔√√╘⌐ ∂╢ ⌂∏╣≢№╢.(1)─∏╣│, ⌐ ╘√ ⌐╟∫≡

↕╣, ↕╣╢. ─ⱴ♇♅fi◓⅜ ⇔√ ⌐(2)─ ⅜ ╢⅜,↓─ ╩

≤ ∆╢. ─Ⱨ◒☿ꜟ≢ ↕╣╢ ╩ ⇔, ─ ≢ ∆╢

─ ╩, ╩ ⅎ⌂⅜╠ ╘, ⅜ ≤⌂╢ ╩ ∂╙─≤ ⅎ,∕

─ ╩ ∆╢. │, (1.13)⌐ ↕╣╢Range Offset(ra)≤ Azimuth Offset(az)

≤™℮ ≢ ╘╠╣╢. 

 

 

(1.13) 
HuHuaz

uHuHura

ne

zne

sincos

cossinsinsincos

+=

--= qqq
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√∞⇔,H │ ╩ ⅛╠ ╡⌐ ∫√ Heading ≢№╡,ɝ│ ┼─

≢№╢⁹Ascending ─ ALOS/PALSAR ─ ,H=-8°,ɝ=39°≢№╢─≢,↓

╣╠─ ╩ ∆╢≤, 

 

 

 

Pixel  Offset  ─ │,InSAR ≢│ ⅎ╢↓≤⅜ ⌂™ ⌂ ╩ ⅎ╢↓≤

⅜ ╢ ≤,꜠fi☺ ─ ⌐ ⅎ,▪☺ⱴ☻ ─ ╙ ∆╢↓≤⅜ ╢ ≢

№╢.√∞⇔,InSAR ⌐ ═, ⅜ ™≤™℮ ╙ ∆╢. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.5 Offset ⅛╠ ┼─  

 

 Pixel  Offset  ≢ ╘╠╣√ (Range Offset , Azimuth  Offset)│, , , ─

⌐∕╣∙╣ ╖ ↑⅜↕╣√╙── ≢№╢.↓╣╠─ ⅛╠, ─ ╩

⌐ ╘╢. (1.15)│,Range Offset ≤ Azimuth  Offset ─ ╩ ─ ⌐╕≤╘√╙─

≢№╢. 

Fig 1.5 Pixel Offset ─▬ⱷכ☺(Tobita et al. 2001)  

ne

zne

uuaz

uuura

³+³-=

³-³+³=

98.017.0

78.011.062.0
(1.14) 
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 ↓─ ⌐(1.15) ╩ ∫≡ ╩ ∆≤,(1.16) ─╟℮⌐⌂╢. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ↓─ ╩ ∆╢≤, (1.17)─╟℮⌐⌂╢. 

 

 

 

 

 ↓↓≢, ─ ʒ╩ ╘╢.Range Offset ≤Azimuth  Offset ─ │, ()≢

↕╣╢⅜, ─ ─ │, , ─ ⌐ ═≡ ↕™─≢, ,Õ╩

⇔≡, ()╩ ⅎ╢. ≈⌐ ⇔≡, ╙ ≈№╢─≢, ╩ ↄ≤,Õ

≤Õ╩ ╘╢↓≤⅜≢⅝╢. 

 

 

 

 

 

 

 

 Fig 1.7╩ ⅎ╢≤, ─ ─ │, (1.21)⌐╟∫≡ ╘╢↓≤⅜≢⅝╢. 
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(1.15) 

(1.17) 

(1.18) 

(1.19) 

(1.20) 

Fig 1.6  
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(1.17)─ │ ≡ ≤⌂∫√─≢,∕─ ╩ a, b╩ ™≡ ─╟℮⌐ ∆. 

 

 

 

 

 

 

 

 2 ─ ╩ 1 ─ ≢ ∫≡ ∆╢≤, ─╟℮⌐⌂╢. 

 

 

 

 ╟╡, ()⌐≈™≡, ─ ╣─ ⅝┼─ U ─ ⅜ ╘╠╣√─≢,U ╩

∆╢↓≤⅜≢⅝╢.U ╩ ≢ ╣┌,1 №√╡─ ─ ╣─ ⅝┼─ ╩

∆╢↓≤⅜≢⅝╢. 

 

 

1.6 ALOS/PALSAR 

 

ALOS(Advanced Land Observing Satrllite) │, (JAXA)⌐╟

╡,2006 1 24 ⌐ ∟ →╠╣√ ≢№╢.2011 5 ⌐ ╩

⇔√⅜,ALOS ⌐╟∫≡ ╠╣√ ,│♃כ♦ ₁⌂ ≢ ↕╣≡⅔╡, ╛

─ , ─ ⌂≥⌐ ⇔≡⅝√. 

 ALOS ⌐│,PRISM Ɽfi◒꜡ⱴ♅♇◒ ☿fi◘כ ,AVNIR -2

2 ,PALSAR ⱨ▼כ☼♪▪꜠▬ L Ᵽfi♪ כ♄כ꜠ ─ ≈─

⅜ ↕╣≡™╢⅜, ≢│,PALSAR ⌐╟∫≡ ╩♃כ♦√╣╠ ⇔

√.PALSAR │, ─ⱴ▬◒꜡ ☿fi◘כ≢№╡, ╛(FBS,FBD)♪כ⸗

╩≤⌂♪כ⸗ ∫≡™╢. FBS,│⌐♪כ⸗ ≤ FBD ,╡№⅜♪כ⸗℮™≥ ∆

╢ ⅜ ⌂╢.FBD │,Ᵽfi♪ ⅜ 14MHz ≢№╢─⌐ ⇔,FBS │ 28MHz ≢№╢√
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╘,FBD ≢─ │FBS≢─ ─ ⌐ ∆╢.╕√,PALSAR │,L Ᵽfi♪≤™℮

23.5cm─ⱴ▬◒꜡ ╩ ⇔≡™╢.LⱣfi♪│,CⱣfi♪╛XⱣfi♪─╟℮⌂ ─

™╙─╟╡╙ ⅜ ™√╘, ─ ╩ ↑⌐ↄ™ ⅜№╢.Table1.1⌐

ALOS/PALSAR ─ ⌂ ╩ ∆. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 690km 

 46  

 98° 

 23.6cm L Ᵽfi♪  

 8~60° 

○ⱨ♫♦▫▪  34.3° 

Mode FBS FBD  

Ᵽfi♪  28MHz  14MHz  

 HH  

VV 

HH+HV  

VV+HH  

 7~44m 14~88m 

Table1.1 ALOS/PALSAR ─ ⌂  

Fig 1.8 ALOS/PALSAR ─▬ⱷכ☺ 
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2 ◒fiꜟfi ─  

 

2.1  

 

 ─ ≈ ─ ≢№╢ ◒fiꜟfi │,♃ꜞⱶ , ♅ⱬ♇♩

≤ ►▬◓ꜟ ─ ⌐ ∆╢. 6000m ─ ⅜ ⌂∫≡

⅔╡,Yasuda and Furuya (2013 )─ ≢, ─ ─ , ⅜ ↕╣≡™

╢. 

 

 

 

 

 

 

 

 

 

≥♃כ♦√⇔ 2.2  

 

 ≢│,2007 1 ⅛╠ 2011 2 ╕≢─ ⌐ ALOS/PALSAR ⅜ ♃כ♦√⇔

╩ ™√. ╙╣∏™│♃כ♦ Ascending ─╙─≢№╢.Path │ 518≢№╡,Frame700

≤ Frame710 ╩ ⇔≡ ⇔√. ─ ⌐ ∆  Ɑ▪─♦כ♃⌐ ⇔≡ Pixel  Offset

╩ ∆╢↓≤≢ ╩ ∫√.╕√,Pixel  Offset ⌐╟╡ ╠╣√ Azimuth  Offset ≤

Range Offset ⅛╠ ─ ╣⌐ ∫√ ╩ ⌐ ╘√. 

 

Fig 2.1 ◒fiꜟfi ─  

◒fiꜟfi  

♥fi◦ꜗfi  
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Master data  

(YYYYMMDD)  

Slave data  

(YYYYMMDD)  

Mode Span 

(days) 

Bperp  

(m) 

20070915 20071216 FBD_FBS  92 815.63 

20071216 20080317 FBS_FBS 92 415.18 

20080317 20080502 FBS_FBD  46 701.28 

20080917 20081218 FBD_FBS  92 259.74 

20081218 20090202 FBS_FBS 46 606.48 

20090202 20090620 SBS_FBD 138 752.18 

20090805 20090920 FBD_FBD  46 603.37 

20090920 20091221 FBD_FBS  92 744.93 

20091221 20100205 FBS_FBS 46 455.41 

20100205 20100623 FBS_FBD  138 999.39 

20100623 20100808 FBD_FBD  46 284.78 

20100808 20100923 FBD_FBD  46 243.98 

20100923 20101108 FBD_FBS  46 -452.41 

20101108 20101224 FBS_FBS 46 768.11 

20101224 20110208 FBS_FBS 46 560.33 

 

 

 

2.3  

 

 Fig 2.2│,Azimuth  Offset ─ ≢№╡,Fig 2.3│,Range Offset ─ ≢№╢.↓─

≈─ Offset ⅛╠ ─ ⌐ ∫√ ╩ ⌐ ⇔√─⅜ Fig 2.4 ~ Fig 2 .6

≢№╢.↓─╟℮⌐, ◒fiꜟfi ─ ─ ╩ ∆╢↓≤⅜ √.

─ ╛ ─ ⅜ ™Ɑ▪╛, ─ ⅜ ⌂ↄⱧ◒

☿ꜟ ─ ⅜ ™ ─Ɑ▪⌐≈™≡│, ─ ⌂™ ╩ ∆╢↓≤⅜

√. ≢, ╛ ─ ⅜ ™Ɑ▪╛, ─ ⅜ ⅝™ ─Ɑ▪⌐≈

™≡│, ⌐ⱡ▬☼⅜ ⇔√.╕√, ─ ™ ≤∕─ ⌐ ⅜ ╠╣√. 

Table 2.1 Pixel Offset ╩  ▪Ɑ─♃כ♦√⇔
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Fig 2 .2 Azimuth Offset (2008/12/12-2009/0202) 

 

 

Fig 2.3 Range Offset  (2008/12/12-2009/02/02)

0 

0.2 

-0.2 

[m/day]  

[m/day]  

0.2 

0 

-0.2 

5km 

5km 
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5km 

Fig 2.4 ─  

YYMM_YYMM  
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5km 

Fig 2.5 ─  

YYMM_YYMM  
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5km 

YYMM_YYMM  

Fig 2.6 ─  
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2.4  

 

2.4.1 ⌐ ╠╣╢ ⌐≈™≡ 

 

 Pixel Offset ─ ╩ ╢≤, ─ ⌐ ─ ╩ ⇔≡™╢.⇔⅛⇔,↓

╣│ⱨ◊▪◦ꜛכ♩♬fi◓─ ≢№╡, ─ ╩ ⅎ√╙─≢│⌂™≤ ⅎ╠╣╢.

ⱨ◊▪◦ꜛכ♩♬fi◓≤│, ⌐ ⅜№╢ ⌐ ∂╢ SAR ─ ⌂ ≢

№╢.↓─ │ ⌂ ₁⅜ ™√╘,↓─╟℮⌂ ⅜ ∂╛∆ↄ,SAR ⌐│ ─

™ ☺fi꜠כ▪♬⅜₁ ⌐ ⇔≡ ↕╣≡™╢.Pixel Offset │ ⌂╢ ⌐

⇔√SAR ─Ɑ▪⌐ ⇔≡ ∆╢⅜, ─ ─ ─ ™⅛╠,ⱨ◊▪◦ꜛ

⌐☺fi꜠כ▪♬≡∫╟⌐◓fi♬♩כ ∆╢ ↕⅜ ⌐☺fi꜠כ▪♬,╘√─⧵.╢⌂

∆╢ ─ ⅜ ≤⇔≡ ↕╣╢↓≤⅜№╢. ↕╣√ ─ │, ─

™ ≤∕─ ⌐ ╠╣╢↓≤⅛╠, ─╟℮⌂ ≢ ∂√╙─≢№╡, ─

≢│⌂™≤ ⅎ╠╣╢. 

 

2.4.2 ≤∕─ ⌐≈™≡ 

 

 ≢ ─ │ ─ ≢│⌂™↓≤╩ ═√. ─ ⅜ ≡™╢

⌐ ⅜№╢√╘, ⌐╟╢ ⌐ ⅎ╢ ⌐│,∕─ ⅜ ↕╣≡

™╢.∕─√╘, ─ ⌂ ⅜ ≢⅝≡™⌂™.⇔⅛⇔, ─

⅜ 12 ≤ 2 ─ ≡─Ɑ▪⌐ ⇔≡ ⌂─≢, ─ ⌂ ⌐≈™≡│ ⅎ╢

↓≤⅜ ╢. 

╩ ─fiכ◦√∫ ⌐≈™≡, ─ ∫√ │

╠╣⌂⅛∫√(Fig 2 fiכ◦,√╕.(7. ╛╛ ⌐№╢ ⌐≈™≡ⱪ꜡ⱨ□▬ꜟ╩

∫√≤↓╤, ─≥─Ɑ▪≢╙, ─ ⌐ ⅜ 0.05~0.08m/day ≢№∫

√. ─ ╛ ─ ─ ™╙№╢─≢ ⌐ │≢⅝⌂™⅜, כ◦√⇔

fi⌐ ╕╣╢ │,Yasuda and Furuya (2013)≢ ↕╣≡™╢ ◒fiꜟfi ─ ─

─ ≤ ═╢≤╛╛ ™ ⌐ ╢. 

 

 

 

Fig 2.7  ─ ≤ ∆╢  
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3 ♥fi◦ꜗfi ─  

 

3.1  

 

 ─ ≈ ─ ≢№╢♥fi◦ꜗfi │, ▪☺▪,♃◒ꜝⱴ◌fi ─

⌐ ⇔,◌◙ⱨ☻♃fi,◐ꜟ◑☻, ─ ⌐№╢ ≢№╢. │ 7439m╩

╢ⱳⱬכ♄ ≢№╡,∕─ ⌐╙ 4000~5000m ─ ⅜ ⌂∫≡™╢. 

 

 

 

 

 

 

 

 ♃כ♦√⇔ 3.2

 

 ≢│,2007 1 ⅛╠ 2010 10 ╕≢─ ⌐ ALOS/PALSAR ⅜ ⇔√ 17

╩♃כ♦─ ™√. Li  et al. (2012) ≢│ 2007 7 9 ⅛╠ 2010 3 1 ╕≢⌐

ALOS/PALSAR ⅜ ⇔√ 8 ╩♃כ♦─ ™≡™╢─≢, ─ ⅜ ה ≤

♃כ♦⌐╙ ⅜ ™. ╙╣∏™│♃כ♦ Ascending ─ 514,Frame830 ─╙─

≢№╢. ─ (table 3 .1) ⌐ ∆  Ɑ▪─♦כ♃⌐ ⇔≡, ◒fiꜟfi ─ ≤

⌐ Pixel  Offset ╩ ⇔, ╠╣√ Offset ⅛╠ ─ ╩ ⌐ ╘√. 

 

 

 

♥fi◦ꜗfi  

◒fiꜟfi  

Fig 3.1 ♥fi◦ꜗfi ─  

Azimuth  

( ) 

Range 

( ) 
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Master data  

(YYYYMMDD)  

Slave data  

(YYYYMMDD)  

Mode Span 

(days) 

Bperp  

(m) 

20070106 20070221 FBS_FBS 46 2076.1 

20070709 20070824 FBD_FBD  46 126.7 

20070824 20071009 FBD_FBD  46 327.62 

20080109 20080224 FBS_FBS 46 645.13 

20080224 20080410 FBS_FBS 46 481.27 

20080410 20080526 FBS_FBD  46 -138.45 

20080526 20080711 FBD_FBD  46 -3329.77 

20080711 20080826 FBD_FBD  46 -2822.33 

20090111 20090226 FBS_FBS 46 292.83 

20100114 20100301 FBS_FBS 46 697.85 

20100717 20101017 FBD_FBD  92 634.22 

 

 

3.3  

 

 Fig 3.2⅜ Azimuth  Offset ─ ≢№╡,Fig 3.3⅜ Range Offset ≢№╢.↓─ ≈─

Offset ⅛╠ ─ ⌐ ∫√ ╩ ⌐ ⇔√╙── ⅜ Fig 3.4≢№╢.

↓─╟℮⌐,♥fi◦ꜗfi ─ ─ ╩ ∆╢↓≤⅜ √.

─ ╛ ─ ⅜ ™Ɑ▪╛, ─ ⅜ ⌂ↄⱧ◒☿ꜟ

─ ⅜ ™ ─Ɑ▪⌐≈™≡│,╒╓ ─ ™ ╩ ⇔√. ≢, ◒fiꜟ

fi ─ ≤ ⌐, ╛ ─ ⅜ ™Ɑ▪╛, ─ ⅜ ⅝

™ ─Ɑ▪⌐≈™≡│, ⌐ⱡ▬☼⅜ ⇔≡™╢.⇔⅛⇔, ◒fiꜟfi ─ ≤

═ⱡ▬☼─ ⅜ ⌂⅛∫√√╘, ─ ─ ╙ ℮↓≤⅜ ∞∫√. 

 

 

 

 

 

 

Table3.1  ALOS/PALSAR  ▪Ɑ─♃כ♦─
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Fig 3.2 Azimuth Offset (2007/01/06 -2007/02/21) 

Fig3.3 Range Offset (2007/01/06 -2007/02/21) 

[m/day]  

[m/day]  

0 

0 

-0.4 

0.4 

0.4 

-0.4 5km 

5km 
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Fig 3.4 ─  (2007/01/06-2007/02/21) 

[m/day]  

0.8 

0 

Yuzhny Inylchek  
Tugebieli

qi 

Qiongtelian

qi 

Tuomuer  

5km 
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3.3.1 ─ ⅔╟┘ ─№╢  

 

⌐fiכ◦√⇔ ╕╣╢ ≡─ ─ ⌐≈™≡, ⅔╟┘

─ ╩ ═√.∆╢≤,Tugebieliqi ,Qiongtelian ,Yuzhny Inylchek

,Tuomuer ─ ⅜ ⇔≡™╢↓≤⅜ ⅛∫√.↓╣╠─ ⌐≈™≡│ Li  

et al.(2012)─ ≢╙ ∂╠╣≡™╢⅜,2007 ─ ╛ 2008~2010 ─ ─

⌐≈™≡│ ∂╠╣≡™⌂™√╘, ⇔™ ≢№∫√. ,∕╣∙╣─ ⌐ ⇔√

─ ╩ ∆. 

 

3.3.1.1 Tugebieliqi  

 

 Tugebieliqi │, ∂ ─ ╩ ═╢≤,4 ⅛╠ 8 ↔╤╕≢, ⅛╠ ⌐⅛↑

≡ ⅜ ♃כ♦.╢™≡⇔ ─ ™ 2008 ─ 1 4 ≤ 4

8 ╩ ∆╢≤, │ ⌐ ═ ⅜ 0.1~0.2m/day ⇔≡™╢.

≢│ ─ ⅜ ─ 2 ⌐⌂∫≡™╢. ╙ ⅜ ⇔≡™╢─│, ─

⅜ ╙ ⌐⌂∫≡™╢ ≢, 0.3m/day ─ ⅜ ╠╣╢. 

╕√, ≡─ ╢™≡∫╤⧵⅜♃כ♦≢ 1 3 ─ ╩ ═╢≤,2007 ⅛

╠ 2008 ⌐⅛↑≡ ⅜ ⇔≡⅔╡, ≢│ ⅜ 50%⌐╕≢ ∟ ╪≢™

╢.2009 │ 2008 ≤ ─ ╩ ⇔,2010 ⌐⌂╢≤, ┘ 2007 ≤ ─

╕≢ ⇔≡™╢. ≢│ 70% ─ ⅜ ╠╣√.↓─╟℮⌐,Tugebieliqi

⌐│, ─ ⅔╟┘ ⅜№╢↓≤⅜ ⅛╢. ⌐, ⌐≈™≡ 2007

⅛╠ 2008 ⌐⅛↑≡─ ─ │ ⇔™ ≢№╢. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.5 Tugebieliqi ─  

YYMM_YYMM  
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Fig 3.6 ─ⱪ꜡ⱨ□▬ꜟ╩ ∫√ꜝ▬fi  

Fig 3.7 ─ ≤ ( ), ─ ( ), ∆╢ ( ) 
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3.2.1.2  Qiongtelian  

 

 Qiongtelian │,Tegebieliqi ,4 ⅛╠ 8 ↔╤╕≢, ≢ ⅜

⇔≡™╢.↓─ ♃כ♦,╙≡™≈⌐ ─ ™ 2008 ─ 1 4 ≤

4 8 ─ ╩ ∫√≤↓╤, ─ ─ ⅜ ─

╟╡ 0.05~0.15m/day ™↓≤⅜ ⅛∫√. ⅛╠ ⌐⅛↑≡│, ─ ⅜

─ 2 ⌐╕≢ ⇔≡™√. 

╕√, 1 3 ⌐≈™≡∕╣∙╣─ ─ ╩ ═≡╖╢≤,2007 ⅛╠

2009 ⌐⅛↑≡ , ⅜ ⇔≡™⅝, ≢│ 60% ─ ⅜№∫√.2010

⌐⌂╢≤ ─ ⅜ ╕╡, ≤ ─ ╩ ⇔√.Qiongtelian ⌐≈™

≡╙, ─ ⅔╟┘ ⅜ ╠╣√. ⌐≈™≡,2007 ⅛╠ 2008 ⌐

⅛↑≡─ ─ │ ⌐ ⅝⌂╙─≢№╡,Li  et al.(2012)≢╙ ∂╠╣≡™⌂™

≢№╢. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3.8 Qiongtelian ─  

YYMM_YYMM  
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Fig 3.9 ─ⱪ꜡ⱨ□▬ꜟ╩ ∫√ꜝ▬fi 

Fig 3.10 ─ ≤ ( ), ─ ( ), ∆╢ ( ) 

 

 






















