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│⁸ ─ 25 ⌐ ∆╢ ─ ⁸ ─↓

≤╩ ℮⁹ │ ≤ ┌╣╢⁹ ≢│ 30 40 ≢ ─

⅜ ↓∫≡™╢╒≥─ ⌂ ≢№╡⁸ │ 1986 ⌐ ╩ ⌂ↄ↕╣╢

╒≥─ ⅜№∫√⁹ 

GPS─♦כ♃⌐╟╢≤ │⁸ ⅜ ╕∫√ 1996 ⅛╠⁸ ה

≤╙⌐ 1~2cm/year ─ ⅜ ↓∫≡™╢↓≤⅜ ⅛╢⅜⁸ ─ ⅛™

╕≢│GPS≢ ╖ ╢↓≤⅜ ⌂™⁹∕↓≢⁸ ALOS ╩ ™≡⁸

─ ─ ╩ ╖√⁹ 

ALOS Advanced Land Observing Satellite ₈∞™∟₉ │⁸ ╩

╦∏ ─ ⅜ ⌂⁸ⱨ▼כ☼♪▪꜠▬ L-band PALSARכ♄כ꜠ ╩

⇔≡™╢⁹ ≢│ PALSAR ⅛╠ ╠╣√ 5 ╩♃כ♦─ ⇔⁸InSAR

╩ ∆╢↓≤≢ ╩ ⇔√⁹⇔⅛⇔⁸SAR♦כ♃⌐│╙≤╙≤ ╛

⌐╟╢ ╛ ⁸ ⌂ⱡ▬☼⅜ ♃כ♦╩╠╣⧵⁸╡⅔≡╣╕ ─

≢ ⌐ ∆╢↓≤│ ⇔ↄ⁸ ⅛™ ╩ ≤⇔≡⇔╕™⅜∟≢№╢⁹↓─ ╩

∆╢√╘─ ─ ≈≤⇔≡⁸InSAR  (InSAR time -series analysis) ⅜

→╠╣╢⁹ ≢│∕─℮∟ PS-InSAR ─ ♁ⱨ♩►▼▪ StaMPS (Stanford 

Method for Persistent Scatterers) ╩ ™≡⁸ ─╖─ ╩ ╖√⁹ 

⁸╠⅛♃כ♦─╠╣↓ │ ⌐ ⇔ ↑≡™╢⅜⁸3~4 ⌐ 1 ⇔

≡⅛╠ ⌐ ∆╢ ⅜№╢↓≤⅜ ⅛∫√⁹ ≢│⁸2006~2007 ⌐│

╩ ⇔≡™√⅜⁸2008~2009 ⅛╠ ₁⌐ ⅜ ┘ ╘⁸2010 ⌐│

⌐ ┘≡™√⁹ ─ ה │ ─ ⌐ ⅛∫≡ ╩ ↑≡⅔╡⁸ ⌐ 2009

⅛╠ ≢№∫√⁹╕√⁸ ─ ≢№╢ ≢│ 3 ↄ╠™⅛╠

3~5cm ⅜ ┘≡⅔╡⁸Ascending ≤ Descending≢ ∂ ╩ ⇔≡™╢

↓≤⅛╠⁸ ה ─ ≢│⌂ↄ ─ ⅜№∫√≤ ↕╣⁸↓─

╩ ⇔≡™╢ │ 1986 A ─ ≤ ⇔≡™√⁹ 

StaMPS ⌐╟╢ │⁸ ─ InSAR ≤ ═╢≤⁸ ─ t rend ⌐ ↕

╣╢↓≤⌂ↄ⁸PS ↔≤─ ⅛⌂ ╩ ╢↓≤⅜ √⁹╕√ StaMPS ─ ≤⇔≡⁸

⅜ ™√╘⌐ ⅜ ™Ɑ▪╙⁸PS-InSAR ╩ ♃כ♦─≤╪≥╒≥╢™

≢ ↕∑╠╣╢↓≤╙ →╠╣╢⁹GPS♦כ♃≤ ═╢≤⁸ Ⱨ◒☿ꜟ⌐⅔↑╢

╩ ╢↓≤⅜ ╢√╘⁸ ⌂ ╩ ╡√™≤⅝⌐│ ≢№╢⅜⁸ ╩

√™≤⅝⌐│ ⅜ ™√╘⌐ ─ ≤│ ∏⇔╙ ⇔⌂™↓≤⅜ ⅛∫

√⁹ 
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 │∂╘⌐ 

 

1.1 ─ ≤  

 

─ │ ⅛╠ ╕╢⁹∕─ │⁸ ◑ꜞ◦ꜗ ⌐◄ꜝ♩☻♥Ⱡ☻⅜

≤ ⅛╠ ─ ╩ ╘√↓≤╩ ≤∆╢╟℮⌂⁸ ╛ ⁸ ⌂≥─

⌂ ─ ⅛╠ ╦╣╢╙─≢№∫√⁹ 

⇔⅛⇔ ⅜ ≈⌐≈╣⁸ ─ ⅜ 1cm╩ ╡⁸Ⱶꜞⱷכ♄כ○ꜟ♩כ─ ⅜

↕╣╢╟℮⌐⌂∫≡ↄ╢⁹∆╢≤⁸ ╛ ⌂≥─╟℮⌂⁸ ⌂ ╩

™√ ⅛╠≢│ ╘╠╣⌂ↄ⌂∫≡⅝√⁹ 

1970 ⅛╠ │ ⌐ ⇔⁸ ─כ◘כ▼◒ ∆╢ ╩ ∆

╢↓≤≢ ─ ⱬ◒♩ꜟ╩ ╘╢ VLBI Very Long Baseline 

Interfero metry ⁸ ⅛╠ ╩☻ꜟⱤכ◙כ꜠⌐ ⇔⁸

⌐ ∫≡ↄ╢╕≢─ ⅛╠ ╩ ╘╢ SLR Satellite Laser Ranging

כ◙כ꜠ ⁸ ─ ⅜ ∆╢ ╩ ⌐ ∆╢↓≤≢ ─

╩ ∆╢GPS Global Positioning System ◦☻♥ⱶ ⌂≥⁸

⌐ ↕╣╢ ⌐╟╢ ⅜ ⇔√⁹↓╣╠│ ╙ ™╠╣≡™╢◦☻

♥ⱶ≢№╢⅜⁸∕─ ≤⇔≡™∏╣╙ ⌐ ⅜ ≢№╢ ⅜ →╠╣╢⁹

─ ─╟℮⌐⁸ ⅜ ╡ ╠↕╣≡™╢ ≢│ ™ ≢ ╩ ℮↓≤

⅜ ╢⅜⁸ ╟╡╙↕╠⌐ ⅛⌂ ╩ √™ ╛⁸ ╩ ↄ↓≤─ ⌂

™╟℮⌂ ⇔™ ─ ╩ ⇔√™ ⌂≥⌐│⁸ ⅜ ⇔™⁹ 

∕↓≢⁸ ╩ ╘≡™╢─⅜⁸ ⌐ ╩ ≤⇔⌂™ ⌐╟╢

≢№╢⁹∕─℮∟─ ≈⅜⁸ ╩SARכ♄כ꜠ ™√╙─∞⁹ ⌐ ─

╩♃כ♦ ∆╢↓≤⅜ ╢℮ⅎ⁸ⱴ▬◒꜡ ╩ ∫≡™╢√╘ ╛ ⌐ ↕╣

∏⁸™≈≢╙ ⅜ ≢№╢≤™℮ⱷꜞ♇♩⅜№╢⁹1990 ⅛╠ SAR╩

⇔√ ╛ ⅜ ₁≤ ↕╣≡⅝√⁹╙≤╙≤│ ⅜ ⌂ ≢№∫

√⅜⁸1992 Landers ─ ╩ ⇔√  (Massonnet et al., 1993)  ⅜

↕╣√↓≤≢⁸ ─ ⅜ ∞≤™℮↓≤⅜ ↕╣√⁹ ≢│⁸SAR♦כ♃

─ ╛ ─ ⁸ ─ ─ ⌂≥ ─ ⅜ ⅛⌐⌂∫√↓≤≢⁸↕╠⌐

⅛⌂ ╩ ∆╢↓≤⅜ ╢╟℮⌐⌂∫≡⅝≡™╢⁹ 
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1.2 SAR 

 

SAR Synthetic  Aperture Radar ≤│⁸ ≥כ♄כ꜠ ┌╣╢ ─↓≤≢№

╢⁹ ╛ ⌐ ⇔√▪fi♥♫╩ ™≡⁸ ⌐ ⇔≡ⱴ▬◒꜡ ─ ≤

─ ╩ ⌐ ™⁸ ⌐№√⅛╙ ⌂▪fi♥♫⅜ ⇔≡™╢⅛─╟℮⌂

╩ ╡ ∆↓≤≢⁸ ™ ≢ ─ ╩ ╢↓≤⅜ ╢⁹ ⅛╠

↕╣╢ ─ ↕⅛╠ ─ ⅝↕╛ ─ ╩ ╢↓≤⅜ ⁸╕√ ⅜ ∫

≡ↄ╢╕≢─ ╩ ∆╢↓≤≢ ≤─⅔╟∕─ ╩ ╢↓≤⅜ ╢⁹

⅜ ™ⱴ▬◒꜡ ╩ ∫≡™╢√╘⁸ ⌂≥─ ╩ ↑∏⌐ ╩ ⅎ╢≤™℮

⅜№╢⁹ 

 

 

Fig.1-1 SAR─☺○ⱷ♩ꜞ 

 

≢כ♄כ꜠ ∆╢ ⁸ ⅜ ≤⌂╢⁹↓╣╩ ↕∑╢√╘⌐│

╩ ╡ ™ⱦכⱶ╩ ≢⅝╣┌ ™─∞⅜⁸ ╩ ╘╢√╘⌐│ ▪כ♄כ꜠⌂⅝

fi♥♫⅜ ≤⌂╢⁹⇔⅛⇔⁸ ⅎ┌ 10cm⁸№╢™│∕╣╟╡╙ ™ ╩ ∆╢

√╘⌐│ 1km ╩ ⅎ╢▪fi♥♫⅜ ≤⌂╡⁸ ⌐ ∆╢⌐│ ⌂◘▬

☼⌐⌂∫≡⇔╕℮⁹ 

∕↓≢⁸ ╩ ↕∑⌂⅜╠ ╩ ⇔≡⁸ ⌐ ⌂▪fi♥♫╩™

ↄ≈╙ ═√ ╩ ╡ ⇔⁸ ⅝⌂ ╩ ∫√▪fi♥♫≤ ⌂ ⅜ ╠╣╢╟℮

⌐⇔√⁹↓─╟℮⌐⁸ ⌐₈ ₉╩₈ ₉⇔√╙─⅜  ⁹╢№≢כ♄כ꜠
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Fig.1-2 ≤ ⌐╟╢ ─  

 

╩כ♄כ꜠⁸√╕ ⌐ ↑≡ ∆╢≤⁸ ⌐ ∆╢ ─ ⅜ ⇔™

⅛╠─ ╩ ∆╢↓≤⅜ ⌂™√╘⁸SAR│ ╘ ⌐ ╩כ♄כ꜠≡∫⅛

⇔≡™╢⁹↓╣╩◘▬♪ꜟ♇◐fi◓꜠כ♄כ≤ ℮⁹ 

 

 

1.2.1 SLC ─  /  

 

⌐ ╠╣√ SAR─ │≢↑∞╣⧵⁸│(Raw data)♃כ♦ ╩ ⇔≡™╢─⅛

⅛╠⌂™╙─≢№╢⁹↓─ ⁸Range⌐♃כ♦ ☻ꜟⱪⱤꜟ☻⌐╟╢Ɽכꜗ♅│⌐

╩⁸Azimuth ⌐│▪☺ⱴ☻ ╩⅛↑⁸ ╩ ℮↓≤≢ SLC (Single 

Look Complex) ╩ ∆╢⁹SLC ─ ─♃כ♦ ≤ ─ ─

╩≤∫√╙─╩ ⇔⁸ ⌐⇔√╙─⅜ ≢№╢⁹ 

SAR│▪fi♥♫⅛╠Ɽꜟ☻╩ ⇔⁸ ≢ ⇔≡ ⌐ ∫≡ↄ╢⅜⁸ ∆╢

─ ™⌐╟∫≡ ┼─ ⌐∏╣⅜ ∂╢⁹∕─√╘⁸ ─Ɽꜟ☻ ≢╙

Range ─ ─ ⅜ ≤⌂╢⁹↓─ ⅜ ™╒≥ ─ ⅜

∆╢─∞⅜⁸ ™ ⌐ ⌂ ╩ ∆╢↓≤│ ≢№╢⁹∕↓≢⁸ ™

Ɽꜟ☻⌐ ╩ ⅎ≡ ╩ →⁸ ⌐ ─ ™Ɽꜟ☻╩ ⇔≡™╢⅛─╟

℮⌂ ╩∆╢↓≤≢⁸↓─ ╩ ⇔≡™╢⁹↓─ ꜟⱪⱤꜟ☻⌐╟╢Ɽכꜗ♅╩

☻ ≤ ┬⁹Azimuth ╙♪♇ⱪꜝכ ⱪכꜗ♅≡∫╟⌐ ≤ ∂╟℮⌂ ™
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╩∆╢↓≤⅜ ≢№╢√╘⁸Range ≤ ⌐ ⱨ▫ꜟ♃כ╩ ™╢↓≤⅜

╢⁹↓╣╩▪☺ⱴ☻ ≤ ┬⁹ 

Range ─ ῳὶ≤ Azimuth ─ ῳὥ│ ─ ≢ ↕╣╢⁹ 

ῳὶ  

ῳὥ  

↓↓≢⁸c│ ⁸K r│♅ꜗכⱪ ⁸Tp│Ɽꜟ☻─ ⁸L ♫♥fi▪─כ♄כ꜠│

─ ↕≢№╢⁹ ∆═⅝│⁸Azimuth ─ ⅜ ─ ╛ ⌐╟╠∏⁸▪

fi♥♫ ─╖⌐ ∆╢ ≢№╢⁹╟∫≡ ⇔√ │⁸Azimuth ─

⌐ ⌐ ┘≈™≡™╢↓≤⅜ ⅛╢⁹ 

 

 

1.2.2 InSAR  

 

InSAR ( Interferometry SAR SAR) ≤│⁸ ─ ⌐⅔™≡ ─ SAR

╩ ™⁸∕↓⅛╠ ╠╣√ ─ SLC ╩ ↕∑≡ ╩ ╢↓≤≢⁸ ≤

≤─ ─ ╩ ╢↓≤⅜ ╢ ╩™℮⁹∕─ │ꜘfi◓─ ≢ ↕╣

╢ ⌐╟∫≡ ≢⅝╢⁹ 

 

 

1.2.2.1 ─ ╣ 

 

SAR≢ ╩⇔√ ⁸▪fi♥♫≤ ≤─ ─ r │⁸ ─ ≢ ↕╣

╢⁹↓↓≢⁸‗│ SARⱴ▬◒꜡ ─ ⁸ὲ│ SARⱴ▬◒꜡ ─ ─ ─ ⁸Ўὼ│

∕─ ≢№╢⁹ 

 

ςὶ ὲ‗ ῳὼ 

ςὶ ὲ‗ ῳὼ 

 

InSAR ≢│⁸ ─ ─ ⌐ ⇔≡ ─ ╩ ™⁸∕─ SLC ─ ╩

╢↓≤≢⁸ ─ ─ ⌐ ⇔√ ʄ ─ ─ ╩ ╘╢↓≤⅜

╢⁹ 

 

ςὶ ὶ ῳὼ ῳὼ  

(1.4) 

(1.5) 

(1.1) 

(1.2) 

(1.3) 
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SAR ⌐╟∫≡ ╠╣√ ─ Ⱨ◒☿ꜟ─ c│ ≢ ⇔≥♃כ♦⁸╣↕

≡ a≤ b⅜ ↕╣≡™╢⁹↓╣╠╩ ɫ≤ ╩ ™≡ ∆≤⁸

─╟℮⌐⌂╢⁹ 

 

ὧ ὥ Ὥὦ ὨὩ  

ὧ ὥ Ὥὦ ὨὩ  

 

≤ ─ ─ │⁸ ─ ⌐ ─ ─ ╩⅛

↑╢ ⌐╟∫≡ ╘╢↓≤⅜ ╢⁹ 

 

ὧὧᶻ ὥὥ ὦὦ Ὥὥὦ ὥὦ  

ὥ Ὥὦ ὨὨὩ  

 

│⁸↓─ ╩ ─ Ⱨ◒☿ꜟ⌐ ℮↓≤⌐╟∫≡ ╠╣╢⁹⇔⅛⇔⁸

⌐│ ─ ⌐╟╢ ∞↑≢⌂ↄ⁸ ⅜ ⇔≡™⌂™√╘⌐

∂╢ ╛ ⌂≥⁸ ─ⱡ▬☼⅜ ⌂∫≡™╢⁹ 

 

Ў  ῳ  ῳ  ῳ  ῳ   

 

↓↓≢⁸ῳ  │ ⌐ ╠╣╢ ≡╩ ⇔⁸ῳ  │ ⁸ῳ  │

⁸ῳ  │ ⁸ῳ  │ ─ ⌐╟╢ⱡ▬☼╩ ∆⁹∕─ ⌐⁸ ⌐╟

╢ ⌂≥╙ ╕╣╢⁹ 

⇔√⅜∫≡⁸ ⅛╠ ⁸ ╩ ╡ ™≡ ∞↑╩ ╡ ∆

⅜№╢⁹ ⁸ │ ─ ≢ ↕╣╢⁹ │ Fig.1 -3, 1-4⌐ ∏╢⁹ 

 

Ў  ῳὙ ὄίὭὲ—  

ῳ  ὄὧέί—  —

 

 

(1.6) 

(1.7) 

(1.8) 

(1.9) 

(1.10) 

(1.11) 
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Fig.1-3           Fig.1 -4  

™∏╣╙ ♥◐☻♩╟╡  

 

√∞⇔⁸ ⌐≈™≡│ ⸗♦ꜟ(DEM)╩ ™╢↓≤≢◦Ⱶꜙ꜠כ♩⅜

≢№╡⁸↓╣╩ ™≡ ∆╢↓≤⅜ ╢⁹DEM ⌐≈™≡│ 2.2.2 ≢ ∆╢⁹ 

⁸ ╩ ⇔√ │⁸ Ў  ╩▬ⱷכ☺ ∆╢⁹↓↓≢│╕∞

⅜ 0 360°─ ─ ⌐wrapping ↕╣≡⅔╡⁸ ─ ╩ ╢↓≤⅜ ⌂

™⁹∕─√╘⁸ ╡√√╕╣≡™╢ ╩ ⌐ ∆ unwrapping ╩ ℮⁹∕╣⅛╠

ⱡ▬☼ ╩ ℮ⱨ▫ꜟ♃⁹╢↑⅛╩כ ↄ⅛↑∆⅞≡⇔╕℮≤ ⅛⌂ ╩ ⇔≡⇔╕

℮↓≤⌐⌂╡⁸╕√ ∆⅞╢≤ ⅜ ™ ⅜╒╓ ↕╣⌂ↄ⌂∫≡⇔╕℮⁹

כ♄כ꜠⌐ ≢ ↕╣≡™╢ ╩ (geocoding)∆╢↓≤≢ InSAR ⅜

∆╢⁹ 

↓╣╠╩╕≤╘╢≤⁸ ─╟℮⌂ ╣≤⌂╢⁹ 
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Fig.1 -5 SLC⅛╠ InSAR ╕≢─ⱪ꜡☿☻ 

 

 

1.2.2.2 InSAR ─  

 

InSAR ⅛╠ ╖ ╣╢ │ ≢│⌂ↄ⁸ ⌐ ∆╢ ≢№╢⁹╕

√⁸ ⌐⅔↑╢ ╩⁸LOS (Line of Sight ─ ) ⌐ ⇔√

─ ≢№╢↓≤⌐ ⇔⌂↑╣┌⌂╠⌂™⁹LOS─ │ ─ ≢

↕╣╢⁹ 

 

ὨὒὕὛÃÏÓ—ÓÉÎ—ὨόὼÓÉÎ—ÓÉÎ—ὨόώÃÏÓ—ὨὬ 

 

↓↓≢⁸Ὠόὼ│ ⌐ ∆╢ ─ ⁸Ὠόώ│ ⌐ ⌂ ─ ⁸

ὨὬ│ ─ ⁸—│ ─ ⅜ ⅛╠ ╡⌐∏╣≡™╢

Heading ⁸—│ⱴ▬◒꜡ ─ ╩ ∆⁹ 

↓─ ⅛╠⁸ǤLOS∞↑≢│ ─ ⌂─⅛ ─ ⌂─⅛╩ ╖ ╢↓

≤⅜ ⌂™↓≤⅜ ⅛╢⁹ ⌐ ⌂≥─╟℮⌐ ─ ∞↑∞≤™℮↓≤

⅜ ⅛∫≡™√ ╙⁸ǤLOS≢│ ─ ╟╡╙ ↕ↄ ↕╣≡⇔╕℮√╘⁸

─ ╩ ⅎ╢ ⌐│↓╣╠╩ ∆╢ ⅜№╢⁹ 

 

 

(1.12) 
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1.3 ALOS / PALSAR  

 

ALOS Advanced Land Observing Satellite ∞™∟ │⁸

Japan Aerospace eXploration Agency JAXA ⌐╟∫≡ 2006

1 24 ⌐ ∟ →╠╣√ ≢№╢⁹ ⁸ ⁸ ⁸

⌂≥┼─ ╩ ≤⇔≡⅔╡⁸ ⌐ ╛ ⁸

⌂≥─ ╛⁸ ╛▪ⱨꜞ◌─ ┼─ ⌂≥⁸

⌐ ╕╠∏↕╕↨╕⌂ ╩ →√⁹ 

⇔⅛⇔⁸ ≢№╢ 5 ╩ ⅞√ 2011 4 22 ⌐ ⅜ ⇔√↓≤≢

⅜○ⱨ ≤⌂∫≡⇔╕™⁸ 5 12 ⌐∕─ ╩ ∆╢↓≤≤⌂∫√⁹ 

 

 

Fig.1 -6 ALOS JAXA ╡╟☻ⱪ▬◌כ▪ꜟ♃☺♦  

 

 
 

 

 
690km 

7,070km  

 98° 

 
 

 

  

⅝↕ 

6.2×3.5×4.0m 

Ɽ♪ꜟ 3.1×22.2m 

4,000kg 

▪fi♥♫ 8.9×3.1m 

Table1-1 ALOS ─  
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ALOS ⌐│⁸ ⌂≥ ─ ╩♃כ♦ ╖ ╢ PRISM Ɽfi◒꜡ⱴ♅♇◒ ☿fi

כ◘ ⁸ ─ ─ ╛ ╩ ╢√╘─ AVNIR -2

⁸ ה ╩ ╦∏ ─ ⅜ ⌂ PALSAR ⱨ▼כ☼♪▪꜠▬ L Ᵽ

fi♪ כ♄כ꜠ ─ ≈─ ⅜ ↕╣≡™╢⁹ 

∕─℮∟⁸ ≢ ⇔√ PALSAR │ ─ⱴ▬◒꜡ ☿fi◘⁸≢כ

╛♪כ⸗ ♪כ⸗ ScanSAR ⌂≥╩ ∫≡™╢⁹ALOS ⌐ ↕╣≡™╢╙

─│⁸1992 ⌐ ∟ →╠╣√ JERS-1 Japanese Earth Resources 

Satellite -1 ┤╟℮ ⌐ ™╠╣≡™√ כ♄כ꜠ SAR ─ ה

╩↕╠⌐ ↕∑√╙─≢№╢⁹PALSAR ─♪כ⸗ │ ─ ╡≢№╢

Table1-2 ⁹ 

 

 1270MHz (L -band) 

FBS FBD ♪כ⸗  

Ᵽfi♪  28MHz  14MHz  

 HH, VV  HH+HV, VV+VH  

 7~44m 14~88m 

 40~70km  

offnadir  34.3°(41.5°) 

Table1-2 PALSAR ─♪כ⸗  

 

╕√⁸PALSAR │ L-band ≤ ┌╣╢ 23.5cm─ⱴ▬◒꜡ ╩ ⇔≡™╢⁹ ⅛™

╩≤╠ⅎ╢↓≤⌐│№╕╡ ™≡™⌂™⅜⁸C-band╛ X-band─╟℮⌂ ─ ™

╙─╟╡╙ ⌂≥─ ╩ ↑⌐ↄↄ⁸ ⅜ ™↓≤⅜ ≢№╢⁹ ─╟℮⌐

╛ ⅜ ↄ⁸ ⅜ ⇔™ ⌐│ L-band ⅜ ⇔≡™╢⁹ ↕╣≡™╢

SAR │╒≤╪≥⅜ C-band╩ ™√╙─≢№╢√╘⁸L-band─ SAR ⅜

⌐ ≢⅝╢ ⅜ ╘╠╣╢⁹ 

⌂⅔ ALOS ─Ⱶ♇◦ꜛfi╩ ⌐ ⅝ ← ≤⇔≡⁸ALOS-2─ ⅜

╪≢™╢⁹ALOS-2⌐│ PALSAR ╩ ↕∑√ PALSAR -2╩ ⇔⁸ ─

╩ ╢⁹ALOS-2│ 2013 ⌐ ∟ →⅜ ↕╣≡⅔╡⁸ ─√╘─

╩ ⇔≡™╢⁹ 
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1.4 GPS 

 

GPS (Global Positioning System ◦☻♥ⱶ) │⁸ ה ⌂≥─

≤⇔≡▪ⱷꜞ◌ ⌐╟∫≡ ↕╣√⁸ ─GPS ⅜ ∆╢ ╩

─ ≢ ⇔⁸∕─ ╩ ∆╢◦☻♥ⱶ─↓≤≢№╢⁹ ⁸GPS

│ ◐꜡ⱷכ♩ꜟ╩ ⇔≡⅔╡⁸ ⌐ ↕╣≡™╢⁹

⌐ ⅎ⁸ ─ ╙ ≤⇔≡ ⅎ╢√╘⁸ ─GPS ⅛╠─

╩ ⌐ ╢↓≤⌐╟╡⁸ ─ ╩ ∆╢↓≤⅜ ╢⁹ 

─◦☻♥ⱶ│⁸ ♁ⱦ◄♩ ⌐╟∫≡ ↕╣ │꜡◦▪≢ ↕╣≡™╢

GLONASS(GLObal N Avigation Satellite System) ⁸EU ⌐╟∫≡ ↕╣√Galileo⁸

─ ⌂≥ ⅜ ⇔≡™╢⅜⁸™∏╣╙ ╛ ⌂≥─ ⅛╠ ⌂

⌐│ ∫≡™⌂™⁹ ≢│⁸2010 ⌐ ─ ╖∟┘⅝

(QZS-1)⅜ ∟ →╠╣⁸ ⅜ ⇔ GPS╛Galileo ≤ ∑≡ ↕╣╢

≢№╢⁹ 

GPS─ │ ⌐⁸ ─ ╩ ≢ ∆╢ ≤⁸ ⌐ ⅜

╘╠╣≡™╢ ⌐ ⇔≡╙℮ ─ ─ ╩ ∆╢ ≤⅜№╢⁹ 

│⁸ ─GPS ⅛╠ ↕╣╢ ╩ ─▪fi♥♫≢ ⇔⁸

⌐ ⇔√ ╩ ⌐ ⇔⁸∕╣╩ ⌐ ∆╢↓≤≢ ─ ╩ ∆╢╙

─≢№╢ (Fig.1 -7) ⁹ ─ ╛⁸ ╛ ≢─ ⌂≥─ ⅛╠⁸

10m─ ≢ ╩∆╢↓≤⅜ ╢⁹╕√ │⁸ ─ ╩

™≡⁸ ─ ∂GPS ╩ ⌐ ⇔⁸∕╣∙╣─ ⅜ ∆╢

╩ ∆╢↓≤≢ ─ ⌂ ⱬ◒♩ꜟ ╩ ∆╢╙─≢№╢ (Fig.1 -

8) ⁹ ≢ ∂ ─ ╩ ⇔≡™╢↓≤⁸ ⅛╠ ↕╣√ ⅜ ∂╟

℮⌂ ─ ╩ ⇔≡ↄ╢↓≤⅛╠⁸ ≢ ╕╣≡⇔╕℮ ─ ╛

ה ╩ ∆╢↓≤⅜ ╢√╘⁸100 ─ ─ ≢ ─

⌂ ⅜ ⅛╢⁹ 

 

  

Fig.1-7 │ ⁸GPS │  
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Fig.1-8 │ ⁸GPS │ ⁸ ⌐  

1.5 ─  

 

≢│⁸ALOS/PALSAR ⅜ 2006 6 2011 2 ⌐ ╩♃כ♦√⇔ ⇔

≡ ─◌ꜟ♦ꜝ ⌐⅔↑╢ InSAR ╩ ∆╢↓≤≢⁸ ─

╩╟╡ ⌐ ═╢↓≤╩ ≤⇔≡™╢⁹ 

GPS─ │ ⌐ ╡ ╠↕╣≡™╢⁹ ─ ה ─

╛⁸∕─ ─ ⅝╩ ⅎ╢↓≤│ │≢╖─♃כ♦─⧵⁸⅜∞ ─

⅛™ ╩ ⅎ╢↓≤│ ⇔™⁹╟∫≡⁸GPS♦כ♃⅛╠│ ─ ╩ ╘

╢↓≤≢ ─ ⌂ ה ╩ ╘⁸╕√ ⌐ ∆╢ SAR─ ─ ─

╩ ⇔√⁹ 

╕√ ALOS/PALSAR │⁸ ─≤⅔╡ ⌐ ─ ⅜ ≢№╢√╘

─ ╩ ∆╢↓≤⅜ ╢⅜⁸ ⌂ SAR─ ┼─ ⇔⅛

╖ ╢↓≤⅜ ⌂™⁹∕─℮ⅎ⁸ ╛ ⌐ ╩כꜝ◄⌂╕↨╕↕╢∂ ⌐

⇔ ╢↓≤│ ≢│ ⇔™⁹∕↓≢⁸InSAR ─ ≈─ ≢№╢

PS-InSAR ╩ ™√⁹↓╣│ ─ ≢ ה ⅜ ⇔⌐ↄ™

╩ ≈↑ ⇔⁸∕─ ╩ ⅎ╢╙─≢№╡⁸ ╛ ⌐╟╢ ⌂

≢│⌂™⁸ ⅛⌂ ╩ ╢─⌐ ≤↕╣╢⁹ ≢│ PS-InSAR ─

♁ⱨ♩►▼▪≢№╢ StaMPS ╩ ™╢↓≤≢⁸◌ꜟ♦ꜝ ─ ↕⌂ ╩ ≈↑╢↓

≤╩ ╖√⁹ 

⌐⁸InSAR ⌐╟∫≡ ╘╠╣√ ≤⁸InSAR ♃כ♦GPSה

≤─ ╩ ™⁸∕─ ╛ ╩ ⅛╘╢⁹╕√⁸ ─ ─ ╩↓╣

 ⁹╢╘≥╕╠⅛♃כ♦─╠
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2 ─ ─  

 

2.1  

 

 │⁸ ⅛╠ ⌐ 25km ⌐ ∆╢ ─ ≢№╢⁹∕

─ ╩ ⇔≡™╢─⅜ ≤ ┌╣╢ ⱴ◓ⱴ≢ √ ≢№╡⁸

≢№╢ ─№╢◌ꜟ♦ꜝ ─ ╩ ≤ ╪≢™╢⁹ │⁸

1950 51 ─ ≢ ↕╣√ ≢⁸ │ 764m≢№╢⁹ 

 

 

Fig.2-1 (Google Map╟╡) 

 

 ─ ─ ≤⌂∫√─│⁸ ⅛╠⅔╟∕ ≢№╢⁹∕╣ │⁸

⁸ ⁸ ≤ ┌╣╢ ™ ⅜ ⌂╡ ∫√╙─⅛╠ ∫≡⅔

╡⁸ ≢╙∕─ ⅜ ⇔≡ ∫≡™╢⁹K-Ar ⌐╟╡⁸ │ ╟

╡╙ ⇔™ ≢№╢↓≤│ ⅛∫≡™╢⅜⁸∕╣ ─↓≤││∫⅝╡⇔≡™⌂™⁹ 

 │ ─ ™ ≢№╢√╘⁸⌂∞╠⅛⌂ ⅜ ↕

╣≡™╢⁹ ≢╙ ⌐ ∆╢ ≢№╡⁸ ∞↑≢⌂ↄ⁸ ─ ╛

╣ ⅜№∟↓∟≢ ↓∫≡™╢⁹ 

 │⁸1912 1914 ⁸1950 1951 ⁸1986 ⌐ ─ ⅜№╢⁹ ⌐

1986 ─ ≢│⁸ ╣ ─ ⌐╟╡ ┼─ ⅜ ↕╣√√╘⁸ ⅛

─ ╩ ⌂ↄ↕╣≡™╢⁹╕√⁸↓─ ⌐╙⇔┌⇔┌ ⌂ ╩
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↓⇔≡™╢⁹ 

 ♃כ♦√⇔ 2.2

 

2.2.1 ALOS / PALSAR  ♃כ♦

 

≢│⁸ ╩ ╗ ╩fiכ◦─≈ ™≡ ╩ ∫√⁹ 

ALOS / PALSAR ⁸│⌐♃כ♦ (Ascending)≤ (Descending)─

⅜№╢(Fig.2 -2)⁹ │⁸Ascending ─ Path407, Fram e680≤⁸Descending─ Path58, 

Frame2920 ╩ ⌐ ™√(Table2-1)⁹ ⁸Path, Frame │ 407-680, 58-2920≤

∆╢⁹⌂⅔⁸ ⌐│Gamma ⅜ ⇔√Gamma Software ╩ ⇔√⁹ 

 

407-680 Ascending  
 

58-2920(Descending) 

Data (YYYYMMDD)  Mode  Data(YYYYMMDD)  Mode 

20060911 FBS 
 

20060612 FBS 

20070614 FBD  
 

20060728 FBD  

20070914 FBD  
 

20070128 FBS 

20071030 FBS 
 

20070915 FBD  

20071215 FBS 
 

20080131 FBS 

20080130 FBS 
 

20080502 FBS 

20080316 FBS 
 

20080917 FBS 

20080501 FBD  
 

20081102 FBD  

20080916 FBD  
 

20081218 FBS 

20081217 FBS 
 

20090202 FBS 

20090201 FBS 
 

20090320 FBD  

20090619 FBD  
 

20090505 FBS 

20090804 FBD  
 

20090805 FBS 

20091220 FBS 
 

20090920 FBS 

20100204 FBS 
 

20091105 FBS 

20100322 FBS 
 

20091221 FBS 

20100507 FBD  
 

20100323 FBS 

20100807 FBS 
 

20100508 FBS 

20101223 FBS 
 

20100808 FBS 

20110207 FBS 
 

20101108 FBS 

   
20101224 FBS 

   
20110208 FBS 
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Table2-1 ⌐  ♃כ♦√⇔

│⁸ ⌐ ∆╢GEONET ─GPS OOSHIMA2 ≤⇔√ │ 2.4

Fig.2 -7⌐≡ ∆ ⁹ 

 

 

2.2.2 ⸗♦ꜟ 

 

⸗♦ꜟ(Digital Elevation Model DEM)≤│⁸ ─♦☺♃ꜟ ≢№╢⁹

SAR ⅛╠ ─ ╩ ╡ ↄ√╘∞↑≢⌂ↄ⁸ ─ ╛ ─

⌂≥⁸↕╕↨╕⌂ ≢ ↕╣≡™╢⁹∕─ ╙ ₁№╡⁸ Terra ⌐

↕╣√ ☿fi◘ ASTER ⌐╟∫≡ ╠╣⁸╒╓ ╩◌Ᵽכ⇔≡™╢

ASTER GDEM ⁸☻Ɑכ♄כ꜠ꜟ♩ꜗ◦☻כ╩ ™≡ ╠╣√ SRTM3⁸ ─ DEM

╩♃כ♦ ╘≡╕≤╘√GTOPO30⌂≥⅜№╢⁹∕╣∙╣◌Ᵽכ ╛Ⱨ◒☿ꜟ ⁸

⁸ ↕ ⌂≥⌐ ™⅜№╡⁸ ⌐ ╦∑√ ⅜ ≢№╢⁹ 

≢│⁸ ⅜ ⇔≡™╢ ─ ⅔╟┘ ─ ─ ⌐

⅛╣≡™╢ ╩ ⇔√╙─⌐ ≠™≡ ╠╣√⁸ ─ 10m

ⱷ♇◦ꜙ ╩ ⇔√⁹ 

 

 

Fig.2-2 ─DEM  

10mⱷ♇◦ꜙ⌐╟╢⁹ 
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2.3 InSAR ⌐╟╢  

 

InSAR │⁸ ה ⌐╟╢ ─ ─∏╣╩ ∆ Bperp.⅜ ™

╙─╒≥⁸╕√ 2 ─ ─ ⅜ ™╙─╒≥ ⅜ ↄ⌂╡╛∆™⁹ ─

╙ ⇔≡ↄ╢⅜⁸ ≤⇔≡ Bperp.⅜ 2000m ≢№╢≤ ⅜ ↄ ↄ⁹ 

⌐ ≤ Bperp.─ ╩ ∆(Fig.2 -3, 2-4)⁹ 

 

 

Fig.2-3 407-680(Ascending)⌐⅔↑╢ Bperp.─  

Master │ 20080316≢№╢⁹ 

 

 

Fig.2 -4 58-2920(Descending)⌐⅔↑╢ Bperp.─  
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Master │ 20091221≢№╢⁹ 

⌂⅔⁸2008 ─ ≢ Bperp.⅜ ⌐ ∆╢─│⁸Bperp.⅜ ₁ ┘≡™∫≡⇔

╕∫√√╘⌐ ⅜ ╦╣√⅛╠≢№╢⁹ 

─ ─ │Master ≤ Slave─ ╩ YYYYMMDD ≢ ⇔√╙─≢

№╢⁹╕√⁸ │כⱣꜟכ◔☻─ SAR ─ ⌐ ∆╢ ─ ╩ ⇔≡™╢⁹

≢ ↕╣╢ │⁸ №√╡ 11.8cm─ ╩ ⇔≡™╢⁹ 

 

 

2.3.1 407-680 (Ascending) 

 

♃כ♦ ─ Bperp.─ ⅜ ╢∞↑ ↕ↄ⌂╢╟℮⌐∆╢√╘⁸2008 3 16

Master╩♃כ♦─ ≤⇔≡ ╩ ∫√⁹ 
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 Fig.2 -5 407-680(Ascending)─ InSAR 18pair  

ה │ 20060911_20080316⌐ ⇔√⁹ 

 

─ InSAR ⌐⅔™≡ ≢ ↄ ⅎ≡™╢ ─

│ ⅜ ™√╘⅛⁸ ₁unwrapping ⌐ ⇔ ⅜ ╪≢⇔╕℮↓≤⅜№╢ 

(20080316_20100807⌂≥)⁹Bperp.⅜ 2000m╩ ⅎ≡™╢╙─│⁸ ≢│ ⇔

≢⅝≡™╢╙──⁸ ─ ⌐ ⅛℮⌐≈╣≡ ⅜ ↄ⌂╢↓≤⅜ ⅛╢⁹ 

↓╣╠─ ⅛╠⁸2006 ⁸2007 ╩♃כ♦─ Slave≤⇔√ InSAR │ ─ ⅛

╠ ⌐ ⅛∫≡ ⅜ ↄ⌂╢ ⌐№╢⅜⁸2008 5 ╩♃כ♦─ Slave

≤⇔√╙─│ ⌐ ⅛∫≡ ⅜ ↄ⌂╢ ⌐№╢↓≤⅜ ⅛∫√⁹╕√⁸

⅛╠ ─ ⌐ ⅛∫≡ ⌐ ⅜ ⇔≡™ↄ↓≤⁸2009 ─ ╦╡↔╤⅛╠⁸

∞↑≢⌂ↄ⁸ ⌐╙ ∂ ─ ⅜ ╠╣╢↓≤⅜ ⅛╢⁹ 
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2.3.2 58-2920(Descending) 

 

Ascending≤ ⌐ InSAR ╩ ∫√⁹Master │ 2009 12 21 ─╙─

╩ ⇔≡™╢⁹ 
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Fig.2 -6 58-2920(Descending)─ InSAR (20pair)  

ה │ 20060612_20091221⌐ ⇔√⁹ 

 

20080502_20091221│⁸ ╩ ⇔ ╢↓≤⅜ ⌂⅛∫√√╘⌐ ⌐

⅜ ⌐ ╣√⁹20091221_20100808≢│⁸Ascending ─╙─≤ ∂╟℮⌐ ─

≢ ─ unwrapping ⌐ ⇔√⁹Slave─ ⅜ ™≢№╢√╘⁸∟╞℮

≥↓─ ⌐ ≢ ╩ ↕∑╢╟℮⌂↓≤⅜ ↓∫≡™√≤ ⅎ╠╣╢⁹ 

Ascending ≤ ⁸2006 2007 │ ─ ⌐ ⅛∫≡ ⅜ ┘╢ ⅜ ╠

╣╢⁹2008 ─ ╦╡⅛╠ 2009 ⌐⅛↑≡│⁸ ─ ⅜╒≤╪≥ ╠╣⌂™

⅜⁸20090505_20091221, 20090805_20091221⌐│ ─ ⌐ ⅛∫≡ ⅜ ┘

╢ ⅜ ╠╣╢⁹╕√⁸2010 ⅛╠ ─ ⌐ ⅛∫≡ ⅜ ↄ⌂╢ ⅜

№╢⁹ 

2.4 GPS  

 

⌐│⁸ ╛ ⁸ ⁸ ⌂≥

⅜GPS ╩ ⇔≡™╢⁹℮∟ ≢ ⁸GPS│♃כ♦√⇔ ◦☻♥ⱶ

(GPS Earth Observation Network System GEONET)⅛╠ √╙─≢№╢⁹↓╣│

⌐╟∫≡ ↕╣√ ╩ ∆╢ ─ ™ ◦☻♥ⱶ≢№╢⁹ ⁸

⌐GEONET ─ │⅔╟∕ 1,200 ⇔≡⅔╡⁸∕╣╠│ 24

≢ ╩ ™⁸ ☿fi♃כ┼ꜞ▪ꜟ♃▬ⱶ≢♦כ♃ ╩⇔≡™╢⁹ ⌐╟

╢ ─ │ 1cm ≢№╡⁸⅛⌂╡ ™ ≢ ≢⅝╢↓≤⅜ ⅛

╢⁹ 

⌐ ⅛╣≡™╢GEONET ─ │⁸OOSHIMA1(93051), 

OOSHIMA2(93055), OOSHIMA3(960594), OOSHIMA4(960595) ─ ≢№╢(Fig.2 -7)⁹ 
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Fig.2-7 ─GEONET  

 

OOSHIMA1, OOSHIMA2 │ 1996 3 ⅛╠⁸OOSHIMA3, OOSHIMA4 │ 1997 3

⅛╠∕╣∙╣ ⅜ ↕╣≡⅔╡⁸ │∕╣∙╣─ ⌐⅔↑╢ F3 ╩

⇔√⁹ 

─ὼ⁸ώ⁸ᾀ ⅛╠⁸ ─ ╩ ™≡ ⌐⅔↑╢ L ╩ ⇔√⁹GPS

A ὼȟώȟᾀ⁸B Øςȟ Ùςȟ Úς╩ ™√≤⅝⁸AB ─ ὒ │ ─ ≢ ╘╠╣╢⁹ 

 

ὒ ὼ ὼ Ù ώ ᾀ ᾀ  

 

─ │ ─ ╡≢№∫√ (Fig.2 -8)⁹ │ (m)⁸ │ (year)╩ ⇔

≡™╢⁹OOSHIMA1 ⌐⅔↑╢ 1999 ⅜♃כ♦─ ⌐┌╠≈™≡⇔╕∫≡™√⁹ 

 

(2.1) 
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OOSHIMA1 -OOSHIMA2  (N-S) 

1996.3.21~2011.10.1 

OOSHIMA1 -OOSHIMA3  (N-E) 

1997.3.19~2011.10.1 

OOSHIMA1 -OOSHIMA4  (N-W) 

1997.3.19~2011.10.1 

OOSHIMA2 -OOSHIMA3  (S-E) 

1997.3.19~2011.10.1 
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Fig.2-8 ─ ≈─GPS ⌐⅔↑╢ ─  

 

Fig.2 -8⌐╟╢≤⁸OOSHIMA1 -2, OOSHIMA1 -3, OOSHIMA1 -4, OOSHIMA2 -3, 

OOSHIMA2 -4 │∕╣∙╣ 13 14 ≢ 13cm ⅜ ┘≡™╢↓≤⅜ ⅛╢⁹

OOSHIMA3 -4─╖ 22cm ─ ┘╩ ∆↓≤⅛╠⁸ ╟╡╙ ─ ─

⅜ ⅝™↓≤⅜ ╖ ╣╢⁹ ∆╢≤ ⌐│ 1cm/year, ⌐│

1.7cm/year ⇔≡™╢↓≤≤⌂╢⁹ 

╕√⁸ ⌐ ⌐ ─ ┘⅜ ⅝ↄ⌂╢ ⅜№╡⁸∕─ ⌐│ ⇔

╩ ∑≡™╢⁹2001 ⅛╠ ╕≢─ (Fig.2 -9)⁸ ≤

─  (Fig.2 -10) ≤ ∆╢≤⁸2003 2004 ⁸2006 2007 ⁸2010 ─

─ ┘⅜ ⅝ↄ⌂╢ ≤⁸◌ꜟ♦ꜝ ≢─ ⅜ ∆╢ ⅜ ≡™╢↓≤⅜

⅛╢⁹╕√⁸ ─ ╟╡╙◌ꜟ♦ꜝ ≢─ ─ ⅜ ⌐ ⇔ ╘╢

⅜№╢↓≤╙ ╖ ╣╢⁹ 

 

 

OOSHIMA2 -OOSHIMA4  (S-W) 

1997.3.19~2011.10.1 

OOSHIMA3 -OOSHIMA4  (E-W) 

1997.3.19~2011.10.1 
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Fig.2-9 120 ╟╡  

2011 3 ─ │⁸ ⌐╟╢ ≢№╢⁹ 

 

 

Fig.2-10 ≤ ─ 120 ╟╡  

 

 

 

 

 

 

 

2.5 InSAR StaMPS 

 

InSAR │⁸ ╛ ⌐ ℮ ↄ─ ─ ⌐ ∫≡⅝√⁹ ⌐ ℮≤⁸

⌂ ╩ ↓∆╟℮⌂▬ⱬfi♩⌐─╖ ╦╣≡⅝√≤╙ ⅎ╢⁹↓╣│⁸ ≢─

⌂≥⌐╟╢ ─ ⅜ ↕╣≡⅔╠∏⁸ ─ ⅜ ☿fi♅ⱷכ

♩ꜟ ≢№∫√↓≤⅜ ⅝⌂ ≤⇔≡ →╠╣╢⁹ 

╙≤╙≤ InSAR ⌐│⁸ ╛ ⌐⅔↑╢ⱴ▬◒꜡ ─ ⌐╟╢ ⁸

─ ⁸ ─ ⌂≥╩ ≤∆╢ ⅜ ╕╣≡™╢⁹ ─╟

℮⌐(Fig.1 -5)⁸ ⌐╟╢╙─╛ ♃כ♦│─╙╢╟⌐ ─ ≢ ∆╢↓≤
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⅜ ╙≢▪Ɑ♃כ♦⌂╪≤⁸⅜∞─╢ ∏ ≢⅝╢╦↑≢│⌂ↄ⁸

Bperp.⅜ ™ ⌐│ ─ ⅜ ↓∫≡⇔╕℮⁹ 

↓╣╠─ ╩ ⇔⁸Ⱶꜞⱷכ♄כ○ꜟ♩כ─ ⌂ ╩ ╖ ╢↓≤⅜ ╢

╟℮⌐⌂∫√─⅜⁸InSAR (InSAR time -series analysis)≤™℮ ≢№╢⁹

InSAR │⁸↕╠⌐ Ferreti et al. (2001) ⌂≥≢ ™╠╣√ InSAR

Persistent /Permanent  Scatterer InSAR PS-InSAR ) ≤⁸Berardino et al. 

(2002) ⌂≥≢ ╦╣√ InSAR Small Baseline InSAR SBAS ─

⌐ ⅝ↄ ↑╠╣╢⁹ 

 

 

2.5.1 PS-InSAR  

 

Persistent Scatterer PS כ♄כ꜠⁸│≥ ⌐ ⇔≡ ⌂

╩ ∆ ─↓≤≢⁸ⱦꜟ╛ ⌂≥⅜ ⌂ ≢№╢⁹PS╩ ╗Ⱨ◒☿ꜟ─↓≤╩ PS

≤ ℮⁹PS ─ ⅜ ╦╠⌂↑╣┌⁸ ∂ ⅛╠ ╩ ∫≡™╢ ╡⁸ⱴ▬◒

꜡ ─ ⅜ ⌐ ⇔≡±90° ∆╢ │∕─╕╕─│∏≢

№╢⁹√∞ │⁸ ─ ⌂≥⌐╟╢ ─ ה ה ⅜ ↓∫√╡

⁸ ─ ⅜∏╣╢↓≤⌐╟∫≡ⱴ▬◒꜡ ─ ⅜ ⇔√╡

∆╢√╘⁸ │ ╦∫≡⇔╕℮⁹ 

⇔⅛⇔⁸SAR ─ ⌐ PS─╟℮⌂ ™ ⅜№∫√ ⁸ ─ ─ ╩

↑⌂™√╘ ─ ⅜ ↓╠⌂™⁹╕√⁸ⱦꜟ╛ ⌂≥⌐│ ⅜

⇔⌂™√╘⁸↓╣⌐╟╢ ─ ╙⌂™⁹╟∫≡⁸SAR ⅛╠ ⌂ ╩

╗ PS ─╖╩ ⇔≡∕─ ╩ ⅎ┌⁸∕╣╠⌐ ∆╢ⱡ▬☼⅜ ⅛╡⁸ ╛

≢─ ╩ ∆╢↓≤⅜ ╢╟℮⌐⌂╢⁹↓─╟℮⌐⁸ ─ ⇔√Ⱨ

◒☿ꜟ─╖╩ ⇔≡ In SAR ╩ ℮ ╩⁸PS-InSAR ≤ ┬⁹ 

Hooper et al. (2004) ⌐╟╢≤⁸ ⌐ ⌂ ╩ ∫√ i ─╙─⌐⅔↑╢ x

─Ⱨ◒☿ꜟ⌐⅔↑╢  (residual phase) ʒ│⁸ ─ ≈─ ≢ ⅝ ∆↓

≤⅜ ╢⁹ 

 

•ȟ • ȟ • ȟ •  ȟ • ȟ ὲȟ 

 

↓↓≢⁸• │ ─ ⌐ ⇔√ ⌐╟╢ ⁸• │ ⌐╟╢

─ ™⁸ʒ  │ ⁸ʒ │ DEM ⌐╟╢ │ὲ≡⇔⧵⁸כꜝ◄⌂

Ⱨ◒☿ꜟ⅛╠─ ⌐╟╢ⱡ▬☼─ ≢№╢⁹◦◓♫ꜟ╩ ⌐ ≢⅝╢╟℮⌐⁸ὲ⅜

╢∞↑ ↕⌂Ⱨ◒☿ꜟ╩ PS ≤⇔≡™╢⁹ 

 

(2.2) 
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2.5.2 StaMPS (Stanford Method of Persistent Scatterer)  

 

≢│⁸☻♃fiⱨ◊כ♪ ⌐⅔™≡ Andrew Hooper ╠⅜ ⇔√ PS ♁ⱨ

♩►▼▪Ɽ♇◔כ☺≢№╢ StaMPS(Stanford Method for Persistent Scatterers) ╩

⇔⁸InSAR ╩ ∫√⁹ 

StaMPS ─ ≤⇔≡⁸ ◦◓♫ꜟ─ ⌐ ≠™≡ PS ─ ╩ ℮

≤™℮ ⅜ →╠╣╢⁹↓╣│ StaMPS ⅜ ─ PS-

InSAR ╟╡╙╟╡ ─♥◒♩♬♇◒⌂

╩ ≤⇔≡™╢↓≤⌐ ╢⁹ 

StaMPS ─ │ ─ⱨ꜡כꜗ♅כ♩─≤⅔╡

≢№╢(Fig.2 -11)⁹ InSAR ╩ ╢≤⅝│⁸

Master ⌐ ⇔ ∏≈ Slave ─ ╦∑╩

∆╢⅜⁸StaMPS ≢│Master ─ ╩∆═≡ꜞ◘

fiⱪꜞfi◓∆╢↓≤≢ ╩ ∆╢⁹ כ♦

♃⅛╠─ SLC ─ │ ☺▼♇♩

(Jet Propulsion  Laboratory) ≢ ↕╣√ ROI_PAC 

(Rosen et al. , 2004)╩ ∆╢⁹↓↓≢ ⌐

╩ ╢↓≤⅜ ╢⁹ ⌐ │⁸♦ꜟⱨ♩

⌐╟∫≡ ↕╣√Doris(Kampes et al. , 2003)╩

™╢⁹DEM ≤ ╦∑╩∆╢↓≤≢ Azimuth

─ ─∏╣╩ ⇔⁸ ↔≤⌐ ╦∑╩ ∫≡

™ↄ⁹ ─ ⅜ ⅝™ │⁸ ─◦Ⱶꜙ꜠כ

♩ ─ ╩ ≤∆╢⁹∕╣⅛╠ Slave ─ꜞ

◘fiⱪꜞfi◓╩ ™⁸ ⅜ ∆╢⁹geocoding

╩ ∫√ ⁸PS ─ ╩⇔⁸PS ⅜ ↕╣╢⁹

↓╣╠─ ─ ╣╩ ╪∞╙─⅜ StaMPS Ɽ♇◔כ 

☺≢№╡⁸ROI_PAC, Doris, Matlab ─ ⅜ ∫≡™╣┌ ⌐ ╩ ∆

╢↓≤⅜ ╢⁹ 

≢⁸ALOS ─╖⌂╠∏ SAR╩ ⇔√№╠╝╢ (ERS-1/2, ENVIS AT, 

RADAR -SAT-1, TerraSAR -X⌂≥)⌐ ⇔≡⅔╡⁸ ─ ⌐ ↕╣╢⁹ 

 

 

2.5.3  

 

╕∏⁸407-680(Ascending)─ ╩ ⌐ ⇔√(Fig.2 -12)⁹↓╣│ ⁸PS

Fig.2-11 StaMPS ─ⱨ꜡כꜗ♅כ

♩ 
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╩⇔√─∟⁸ Ⱨ◒☿ꜟ⅛╠ ↕╣√ DEM ⁸≥כꜝ◄ ≡─ InSAR ─ ≤

⌐╟╢  (Atmosphere and Orbit Error AOE) ╩ ╡ ™√╙─≢№╢⁹

PS │ 33,471 ≢№∫√⁹ 

 

 

Fig.2-12 407-680─ StaMP S  

4.7rad+~4.7-│ꜟכ◔☻ ≢№╢⁹ 

 

2007 ⅛╠⁸ ⇔∏≈ ─ ≢ ⅜ ─ ╩ ╢╟℮⌐⌂╡⁸2008 ⌐

╢≤ ⌐╙ ⅜ ⇔≡™╢─⅜ ⅎ╢╟℮⌐⌂∫≡™╢⁹╕√⁸2008 ─ ╦╡

↔╤⅛╠ ─ ⁸ ⌐⅔™≡ ─ ╩ ╘≡™╢─⅜ ≡ ╣╢⁹↓╣│ 2009 ─

╦╡↔╤╕≢│∫⅝╡≤ ⅎ≡⅔╡⁸2010 ⌐⌂╢≤╛╛ ∟ ™≡™╢⁹ ⌐⁸

─ ≢│╛╛ ─ ⁸ ≢│ ─ ╩ ⇔≡⅔╡⁸∕╣∙╣≢ ⌂╢ ╩⇔≡™

╢↓≤⅜ ⅛╢⁹ 

 

⌐⁸58-2920(Descending)─ ╩ ∆(Fig.2 -13)⁹↓∟╠╙ ≤ ─ ╩⇔

√⁹ ─ ⌐ PS ⅜ ⌂ↄ⁸ ↑≡⇔╕∫√⁹PS │ 33,137 ≢№∫√⁹ 

 


