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1  

 

─ ┼─ ─√╘ ⅔╟┘ ─ ⌐

ⅎ≡ ≢─ ⌂≥─ ─ ⅜ ↕╣≡™╢⁹

≢│ ─ ⅜ ∂≡⅔╡ ╕√ ♩ꜝⱨ⌐ ™ ─ ≢│ ─

⅜ ╠╣ ─ ↕╣╢ ⅛╠ ┼─ ─ ╙ ↕╣≡™╢⁹ ≢

⅜ │ ⌂ ≤ ╩ ⅎ ≢│⸗ⱦꜞ♥▫ ◖☻♩ ▬fiⱨꜝ

◖☻♩ ⅝ ⌂≥─ ≤™∫√ ⌂ ⅜ ∫≡™╢≤↕╣ ↓℮⇔√

⌐ ⅎ ╩ ⇔≈≈ ꜞ☻◒╛ ╛◖☻♩ ─ ™╕∟≠ↄ╡⅜ ≤↕╣╢⁹  

─ ∆▪►♩ⱪ♇♩│ ─ ⅜ ╩ ↑≡™╢

╕√ ⌂ ⅜ ⌐↕╠↕╣≡™╢ ─ ╩ ≤⇔≡

≤ ⌂ ≠ↄ╡─√╘─ ⸗♦ꜟ╩ ⇔ ∕─ ⌐╗↑√ ╩

≢ ⌐ ⇔ ⱪ꜡☿☻─№╡ ╩ ∆↓≤≢№╢⁹↓─ ⌐⅔

™≡ ╩ ┼ ⇔ ≢ ⌂ ה ╩ ∆╢√╘─

≤ ╛ ⌂≥─ ◦☻♥ⱶ ┼─ ╩ ╠⅛⌐∆╢↓≤╩▪►♩◌ⱶ

≤∆╢⁹↕╠⌐ ≤ ≤─☺꜠fiⱴ⌐ ╗ ─ ─ ⌐⅔™≡ ≤

┼─ ╩ √⇔ ꜞ☻◒─ ⌂™ ה ╩ ∆√╘─ ─№╢ ≤ⱪ꜡

☿☻╩ ∆↓≤≢ ┼─ ╩ ∆⁹ 

 

2 ─  

 

2-1  

≢│⁸ - 1─ ≈─ ≢─ ⸗♦ꜟ─ ⱪ꜡☿☻≤⇔≡⁸

≢─ ╩ ⇔√ ⱴ☻♃כⱪꜝfi─ ─ ≤ ⱪ

꜡☿☻─ ⁸ ─ ◦☻♥ⱶ─ ⱪꜝfi⁸◖fiⱭ♥▫◦ꜛ

fi⁸T ─ ─ⱪ꜡☿☻ ╩ ℮≤≤╙⌐⁸ ⱪ꜡☿☻╩ ⅎ╢

≤⇔≡⁸ ≤ ╩ ⅎ╢ ─⸗♦ꜟ≤⇔≡ꜞ☻◒ ─ ≤⁸↓─

⸗♦ꜟ⌐╟╢ ⁸ ⁸ ┼─ ╩ ╠⅛⌐⇔√⁹↕╠⌐⁸↓╣╠─

fiⱳ☺►ⱶ◦─╘√─♅כꜞ♩►▪─ ╩ ⇔√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

- 1 ─  

19.6 1487 676

⌐⅔↑╢
ꜞ☻◒

⌐⅔↑╢
◦☻♥ⱶ
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⌐⅔↑╢ ꜞ☻◒ ⌐ ≠ↄ ⸗♦ꜟ─  

─☻כⱬ♃כ♦  GIS ⌐⁸ ⁸ ⁸ ⁸ ⁸

╩ ╖ ╣√ ╩☻כⱬ♃כ♦ ⇔√⁹ 

ה ─  ꜞ☻◒ ≢─ ⸗♦ꜟ ─ ≤⇔≡⁸ ⁸

⁸ ╩♃כ♦ ™≡⁸ ⅛╠─ ⁸ ─ ꜞ☻◒─ ╩ ⇔√⁹ 

┼─ ╩ ⌐⁸ ─ ╩ ≢⅝╢ ⱳ♥fi◦ꜗꜟ⁸⅔╟

┘ ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ╩ ⇔≡⁸ ⁸ ⌐⅔↑╢ ⁸

⌐╟╢ ┼─ ╩ ⇔√⁹ 

─ ꜞ☻◒ ≤ ─ ╩ ⇔⁸↓╣╠╩ ⇔√

─ ─ ╩ ⇔√⁹ 

ⱴ☻♃כⱪꜝfi⌐⅔↑╢ ⸗♦ꜟ─ ⁸⅔╟┘

─ ─ ─ ╩ ╘√⁹ 

⸗♦ꜟ─ ⌐ ∆╢ ⱪ꜡☿☻─ ≤⇔≡⁸ ─

╩ ≤⇔√WS╩ ⇔√⁹ 

─ ╩╙≤⌐⁸ ⱴ☻♃כⱪꜝfi─ ┼─ ⁸↕╠⌐ ─

┼─ ⌐ ∆╢ ╩ ⇔√⁹ 

 

⌐⅔↑╢ ◦☻♥ⱶ╩ ≤⇔√ ⸗♦ꜟ─  

≤ ה  ≠ↄ╡☿fi♃כ╩ ≤⇔≡⁸ ╕

∟≠ↄ╡ ⌐ ⇔⁸ ─ ╩ⱥ▪ꜞfi◓ה ⇔√⁹ 

≤─ ꞉כ◒◦ꜛ♇ⱪ  ─ ╩ ⅎ╢꞉כ◒◦ꜛ♇ⱪ╩

⇔⁸ ╕∟≠ↄ╡⌐ ↑√ ─ ╩ ⇔√⁹ 

 ─ ⌐ ∆╢ ⁸ ⁸ ─

⌐ ∆╢ ╩ ה ⇔√⁹ 

⸗♦ꜟ  ─ ≤⇔√ ⌐ ∆╢

≤≤╙⌐⁸ ₈ ⱪ꜡☺▼◒♩₉─ ╩ ∆╢√╘⁸ ─ ⁸

ⱪꜝfi─ ⁸ ▬ⱷכ☺─ ה ─√╘─◖fiⱭ♥▫◦ꜛfi╩ ⇔√⁹↕╠⌐⁸

─ ⌐ ↑√ ╩ ⇔√⁹ 

─ ┼─ ─ ─√╘⁸T ─ ╩ ∆╢

╩ ⇔√⁹ 

 

ה ─√╘─ꜞ☻◒ ⸗♦ꜟ─  

◄ꜞ▪⌐ ∆╢ⱪ꜡♩◖ꜟ≤⇔≡⁸ ─ ╛ ≢│ ↕╣≡

™⌂⅛∫√ ─ ⌐╟╢ꜞ☻◒ ⌐ ⇔√ ⸗♦ꜟ╩ ⇔√⁹ 

꜠ⱬꜟ≢─ ╛ ≢─ ─ ╩ ™⁸ ⁸

─ ╩ ⌐⇔√⁹ 

≢─ ≢─ ⁸ ♩ꜝⱨ ─ ⌐№╢ ─

WEB ╩ ⇔⁸ ─ ⌐ ∆╢ ⅜ ─⌂™ ≤ ⇔⁸

⇔ ℮ꜞ☻◒ ⅜ ─ ⁸ ─ ⁸ ─

⌐ ∆╢ ╩ ⇔√⁹ 

─ ≢ ⌐ ╘⌂ↄ⌂∫√ ╩ ⌐ ⁸ ⁸ ⁸

≤─≈⅝№™ ╩ ⇔⁸ꜞ☻◒ ─ ┼─ ╩ ⇔√⁹ 
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♅כꜞ♩►▪  

2013  ◦fiⱳ☺►ⱶ₈ ≤ ⌂ ≠ↄ╡─ ┼₉

≤  

2014  ◦fiⱳ☺►ⱶ₈ ─ ⌐╗↑≡ ≤ ┼≈⌂← ╕∟

≠ↄ╡₉ ≤  ♃►fiⱵכ♥▫fi◓₈ ╩ ⌐ ⇔╟℮ 

─ ╕∟≠ↄ╡₉ 

2015  ◦fiⱳ☺►ⱶ₈ ה ≤ ⌂ ₉ ה

 

2016  ♃►fiⱵכ♥▫fi◓ 

╕√⁸ 2016 ─ ≤╡╕≤╘ ⌐⁸ ─ ╩ ≤⇔≡⁸

≢─ⱨ◊כꜝⱶ⁸ ≢─◦fiⱳ☺►ⱶ╩ ⇔≡™╢⁹ 

 

 

 

ה◒☻ꜞ
─ ╩ ⇔√

⸗♦ꜟ─

 

 

- 2 ─ ≤ⱪ꜡☿☻ 
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2-2  

 

2-2-1 ꜞ☻◒ ⌐ ≠ↄ ⌐⅔↑╢ ⸗♦ꜟ─  

≢─ ≤ ─√╘─ ⱴ☻♃כⱪꜝfi─ ⸗♦

ꜟ╩ ⇔√⁹ 

 

 ꜞ☻◒─ ה ה ┼─  

 

─☻כⱬ♃כ♦   

 ♃כ♦─

 ╩ ∆╢⌐№√╡⁸╕∏│⁸ ╟╡ ♃כ♦╩ ⇔√⁹

│⁸ ─ ─ 2010⅛╠ 2013 ≤⇔√⁹ ≢─ ─♃כ♦

⁸ ≢ ⇔≡™╢⁹ ⁸ ⌐≈™≡│⁸ ≢─ ─♃כ♦

⅜ ↕╣≡™⌂⅛∫√√╘ ⁸⅔⌂⁹√⇔≥♃כ♦─╖─ ≡ ⁸ ⅜ ╕╣

≡™╢⁹ ─♃כ♦│ ⅜ ─ ╩ ∫≡™⌂⅛∫√√╘⁸ ─

╩ ™≡⁸ ☿fi♃כ─▪♪꜠☻ⱴ♇♅fi◓◘כⱦ☻≤ Google Maps

⌐╟╡ ╩ ⇔√⁹ ⁸│⌐♃כ♦ ⌐ ⅎ⁸ ⌂ ⁸ ╙ ╕

╣≡™√√╘⁸ ≢│⁸ ╩ ≤ 100m2 ─ ╩ ≤⇔√⁹ 

 ♃כ♦

 ≢ ™√ ⁸│♃כ♦ ⅜ 2012 10 ⌐ ⇔√꜠ⱬꜟ 2*1─ ─

1- 1 ≢№╢⁹ ≢│⁸ ⅜ ↕╣≡™╢ ⌐fiכ♂כ꜡◄▬╩ ⇔⁸

ⱦꜟ─ ╛ ─ ╩ ∫≡™╢⁹ 1- 2 ≤ ∆╢≤⁸

─ │⁸╒╓ ⌐ ╕╣╢↓≤⅜ ⅛╢⁹2m ─ ╩ ╢≤⁸ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
    ╩ ⇔≡            ₈ ₉

╩╙≤⌐ ⅜ ה  

1- 1 2012     1- 2  
(*1  ꜠ⱬꜟ ≢ ↕╣≡™╢ 2 ─ ⌐⅔™≡ ↕╣╢ ─ ╩™℮ ꜠ⱬ
ꜟ │ ─ ⌐ ∆╢ ⅜ ™ ╩ ∆╢ ) 

0.01 - 1.0 
1.0 - 2.0 
2.0 - 3.0 
3.0  

 [m] 
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╛ ⅜ ⇔≡™╢⁸ ─ ⁸ ⁸ ⁸ ⁸ ─  

⅜ ╕╣≡™╢⁹↕╠⌐⁸3m ─ ╩ ╢≤⁸ ⅜ ─ ⁸ ⅜  

─ ⁸ ⁸ ⅜ ─ ≤ ─ ⌂≥⁸ 

₁⌂ ⅜ ╕╣╢ ≤⌂∫≡™╢⁹↓─╟℮⌐⁸ ─ ⁸ ─ ≢

⅜ ™ ⌐№╢⁹ 

 

 ─  

≤ ⌐╟╢  

 ╕∏⁸ ╩♃כ♦ ™≡∕─ ╩ ⇔√⁹ 1-1⌐ ─ ≤ 1km 2

№√╡─ ╩ ∆⁹ ╩ ∆╢≤⁸ ─ ⁸ ⁸ ≢│⁸1km 2№√╡

─ ⅜ ─ ╟╡╙ ™⁹↓╣╠─ │⁸ ⁸ ─ⱬ♇♪♃►fi≤⇔≡ ⅜

╪≢™╢ ≢№╡⁸∕─ ⅜ ™≡™╢↓≤⅜ ⅛╢⁹ ⁸ │⁸ │ 300

≢№╢⅜⁸ ⅜ ─ ╟╡╙ ⅝™↓≤╙№╡⁸1km 2№√╡─ ⅜ ─ ╟

╡╙ ↕™⁹ ⌐ ╩╖╢≤⁸ ≢ 2011 ⌐ ⅜ ⇔≡™╢╙──⁸2012

│ ⇔≡™╢⁹ ⁸ ⁸ ⁸ │⁸1km 2№√╡─ ⅜ ⌐№╢⁹

⁸ ⌐ ⅝⌂ │⌂™⁹ 

 1- 3⌐ ─ ╩ ∆⁹ ≤╙ 100 200m2─ ⅜ ╩ ╘╢⁹

100m2 ─ ⌂ ╙ 20% ↕╣≡™╢⁹400m2 ─ │⁸ ⅜

≤ ⅎ╠╣╢⅜⁸ ≤╙ 2 3% ≤ ⌐ ⌂™⁹ 

 

1- 1 ─  

 

 

 

 

 

 

 

 

1- 3 ─ ─  

 

≤ ─  

 ⌐ ─ ╩ ∆╢⁹ ⁸│♃כ♦√™ ≢ ⅜ ⌂╢√╘⁸∕─╕╕

≢│ ⅜≢⅝⌂™⁹∕↓≢⁸ⱷ♇◦ꜙ ─ ╩ 4 ⱷ♇◦ꜙ 500m ⌐ ╩

⇔⁸ ─ ≢ ⇔√ ⌐╟╡⁸ ─ ╩ ↔≤⌐ ⇔√⁹  

 1- 4╩ ╢≤⁸ ⁸ ⁸ ╛ ™≢ 0.6% ─ ™ ╩ ⇔≡

™╢ⱷ♇◦ꜙ⅜ ™⁹ │ ⅝ ≤™℮ ⁸ ─ │ ⌂≥┼─▪◒

☿☻ ⅜ ™≤™℮ ⅛╠⁸ ⅜ ╪≢™╢≤ ⅎ╠╣╢⁹2010 ⁸ ─ ─

⁸ ⌐ ⅜ ⅜∫≡™╢↓≤⅜ ⅛╢⁹∕╣≤│ ⌐⁸ ─ ≢

│⁸ ≢│№╢⅜⁸ ⅜ ∆╢ ⌐№╢⁹↓─ │ ≢№╡⁸ ⅜

╩ ↕∑≡™╢↓≤⅜ ⅎ╠╣╢⁹ ⅎ≡⁸ ─ ─ ╩ ╢√╘⌐⁸

─ ╩ ™≡ ╩ ⇔√ 1- 5≢╖╢≤⁸2013 ─ │ ⌐ ⇔≡™

╢↓≤⅜╦⅛╢⁹ │ 2012 10 ⌐ ↕╣⁸2013 ─ │⁸↓─

╩ ≡ ╩ ⇔√ ⅜№╢⁹∕─√╘⁸ ⅜ ⌂™ ─ ⁸∆⌂╦∟

⁸ ⌂≥⁸ ╩ ╪∞ ⅜ ⇔≡ ⅜ ∂≡™╢≤ ⅎ╢⁹ 

2010 2011 2012 2013 2010 2011 2012 2013

191.39 963 905 983 1,117 5.03 4.73 5.14 5.84
135.46 260 270 260 273 1.92 1.99 1.92 2.02

45.3 162 154 137 142 3.58 3.40 3.02 3.13
279.47 329 303 315 314 1.18 1.08 1.13 1.12
28.83 88 107 138 154 3.05 3.71 4.79 5.34

13.1 102 66 129 90 7.79 5.04 9.85 6.87
8.77 159 115 137 151 18.13 13.11 15.62 17.22

16.27 205 204 198 234 12.60 12.54 12.17 14.38
33.76 106 77 84 118 3.14 2.28 2.49 3.50

752.35 2,374 2,201 2,381 2,593 3.16 2.93 3.16 3.45

[km2]
1km2

19.9 

19.3 

20.2 

19.2 

69.1 

71.8 

71.3 

71.4 

5.9 

5.0 

5.3 

5.6 

2.0 

1.7 

1.6 

1.6 

3.2 

2.2 

1.6 

2.3 

0% 20% 40% 60% 80% 100%

2013

2012

2011

2010

100 100-200 200-300 300-400 400
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1- 4 ─  

 

 

 

 

 

   

 

 

                      1- 5 ─  

 

 

─ ™⌐╟╢  

 ⌐⁸ ─ ™⌐╟╢ ─ ╩ ∫√⁹ 1- 6⌐ ─ ╩ ∆⁹

≥─ ╙ ⅜ 52 56% ⁸ ⅜ 33 38% ≤⌂∫≡™╢⁹ ≢

│⁸ ⌐⅔™≡⁸ ⅛╠ 4km ╩ ⅎ⌂™ ⁸⅛≈ 250m ⌐ 250

⁸ ⁸ ⁸ ⁸∕╣╠─ ⁸JR ⁸ ─™∏╣⅛⅜ ∆╢

⌐│ 200 ─ ⅜ ∆╢ ╩ ≤⇔≡⁸ ⅔╟┘ ╩

≢ ∆╢ ╩ ↑≡™╢⁹ ⌐│ ⅜ ™ ⅜ ↄ⁸

⌐╟╢ ╙№∫≡ ⅜ ╪≢™╢⁹ ⅝ │ ─╖

≢№╢⅜⁸ ─ ⅜⌂ↄ⁸ ⅜ ≢№╡⁸8 9% ─ ⅜ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

1- 6 ─  

 

 

 

0 - 0.01% 
0.01 - 0.2% 
0.2 - 0.4% 
0.4 - 0.6% 
0.6% - 

2010  2011  2012  2013  

56.0 

52.0 

53.8 

53.6 

33.4 

38.3 

35.6 

35.5 

9.0 

8.3 

9.2 

8.6 

1.6 

1.4 

1.5 

2.2 

0% 20% 40% 60% 80% 100%

2013

2012

2011

2010

2012  

2011  

2010  

2013  

 



 9 

⁸ ⅛╠─ ≤─  

 ⌐⁸ ≤ ⁸ ⅛╠─ ─ ╩ ⇔√⁹ ≤─ ╩

∆ 1- 7⌐╟╢≤⁸≥─ ╙ 0m ─ ≢ 40% ─ ⅜ ⇔≡™╢⁹∕─ ⁸

2 3m⁸3 4m ─ ≢╙⁸25%⁸7% ─ ⅜ ™≡™╢⁹ │⁸ ⅜

⇔⌂™ ⌐ ⇔≈≈№╢⅜⁸ ─ ╙ ™≡™╢⁹ 

 ⅛╠─ ─ ╩ ∆ 1- 8⌐╟╢≤⁸ ⅛╠ 4km ╣√ ⌐ ─

⅜ ⇔≡⅔╡⁸∕─ │ ⌐№╢⁹∕─ ⁸ ⅜ ╩ ╘╢ ⅛╠

1km ─ ≢─ ╙ 12% ⁸ ™≡™╢⁹ 

 ╟╡⁸ ╩ ↑√ ⅜ ╗ ⁸ ≢─ ╙⁸ │ ⌂™╙──⁸

╙ ⇔≡™╢↓≤⅜ ⅛∫√⁹ ─ ⁸ ─ ╩ ⌐ ⇔

≡⅝√⅜⁸∕─ ⅜ ≢№╢⁹ │№╢╙──⁸ ⌂≥⅜

⌐ ═╢≤ ≢№╡⁸ ⌐╙ ╦╠∏ ≢─ │ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

1- 7 ≤  

 

 

 

 

 

 

 

 

 

1- 8 ⅛╠─ ≤  

 

 ⌐╟╢ ─  

 ⌐⁸ ─ ╩ ⌐ ∆√╘⌐⁸ ╩ ∫√⁹ │ ─ 4

ⱷ♇◦ꜙ 500m ↔≤─ ⁸ │⁸ ╩ ∆ ≤⇔≡⁸4 ⱷ♇◦

ꜙ ─⁸ ⁸ ⁸ ™ ♩♇◔כⱴכⱤכ☻ ⅛╠─ ≤⇔√⁹ ⁸

™ │⁸ ≢ ≤ ⅎ⁸ │ ╩ ≈ ≢ ≤⇔≡ ™√⁹ 

 ⌐ ∆╢ ≤⇔≡ 4 ⱷ♇◦ꜙ ─ ⁸ ⅝ ─ ╩

™√⁹ ⅝ │ ≢ ↕╣≡⅔╡⁸ ⅜ ↄ⁸ ⁸ ⁸

⅜ ⇔⁸ ⌂ ⅜ ↕╣≡™╢↓≤⅛╠⁸ ≤⇔≡ ™√⁹ 

 ⌐ ∆╢ ≤⇔≡│ 4 ⱷ♇◦ꜙ ─ 5.5m ─ ╩ ™√⁹

≢│⁸ ⅜ JR ≤Ᵽ☻⇔⅛⌂ↄ⁸ ╙ ⌂™↓≤⅛╠⁸ ≤ ⅎ╠

╣╢ 5.5m ─ ─ │⁸ ⌐ ╩ ╓⇔≡™╢≤ ⅎ╠╣╢⁹ 

 ⌐ ∆╢ ≤⇔≡│ 4 ⱷ♇◦ꜙ ─ ⅛╠─ ╩ ™√⁹ ╩

∆ ≤⇔≡│ ⅜ ⅎ╠╣╢⅜⁸↓─ │ 2012 ⌐ ↕╣√╙─≢

45.7 

41.2 

41.0 

39.8 

7.7 

8.9 

9.4 

8.8 

15.5 

16.6 

16.7 

18.4 

24.5 

25.7 

24.6 

24.4 

6.0 

6.7 

6.9 

7.8 

0.5 

0.8 

1.4 

0.8 

0% 20% 40% 60% 80% 100%

2013

2012

2011

2010

0m 0.01-1m 1-2m 2-3m 3-4m 4m

12.3 

11.8 

13.9 

12.0 

12.0 

11.3 

12.3 

13.5 

21.8 

24.5 

23.4 

24.5 

17.2 

19.8 

17.5 

17.9 

36.6 

32.6 

33.0 

32.1 

0% 20% 40% 60% 80% 100%

2013

2012

2011

2010

1km 1-2km 2-4km 4-6km 6km
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№╡⁸2010⁸2011 ─ ⌐│⁸ ─ ≤│⌂╡ ⌂™⁹∕─√╘⁸2010

2013 ⌐ ⌐ ∆╢ ≤⇔≡ ⅛╠─ ╩ ™√⁹ ≤⇔≡ 1≈│⁸1946

⌐ ⇔√ ⅜ ─ ≢ ⌂ ╩╙√╠⇔√↓≤╙№╡⁸ ↕

╣╢ ─ ⌐≈™≡ ⅜ ╘╠╣⁸ ─ ⅜ ╪≢™√↓≤⁹↕

╠⌐⁸ ─ ⁸ ─ ─ ╩ ⅝⁸ │ ≢

↕╣≡⅔╡ 1- 9⌐ ∆╟℮⌐⁸ ⅛╠ ╣╢╒≥ │ ↄ⌂╢ ⅜ ╠╣

╢⁹↓─↓≤⅛╠⁸↓─ ⌐≤∫≡ ⅛╠─ │ ⇔╛∆™ ⌐ ∆╢

≤ ⅎ╢⁹ 

 

 

 

 

 

 

 

1- 9 ⅛╠─ ≤ 

─  

 

 ☻♥♇ⱪ꞉▬☼ ⌐╟╡ ╩ ∫√ ╩ 1- 2⌐ ∆⁹ ─ │ 

0.25 ≤⌂╡ ⌂ ⅜ ╠╣≡│™⌂™⁹∕↓≢ ─ ⅝↕≤ ⌐╟

╡⁸ ─ ™╩ ∆╢⁹ ⌐≈™≡│⁸ ≤╙ ─ ⅝↕⁸ ≤

╙⌐∕╣╒≥ ⅝⌂ │⌂™⁹2012 │⁸ ⅛╠─ ⅜ ⌐⌂╠⌂⅛∫√╙

──⁸ ─╠⅛♩♇◔כⱴכⱤכ☻⁸ │ ™╒≥ ⅜ ⅎ╢ ⌐№╢⁹

⁸ ⅝ ─ ╙⁸ ∆╢╒≥ ⅜ ⅎ╢ ⌐№╢⁹ 5.5m ─

│⁸2011 ≢│⁸ ⅜ ⅝ↄ⌂╢╒≥ ⅜ ⅎ╢ ⅜ ↕╣√⅜⁸

∕╣ ─ ≢│ ≤⌂╠⌂⅛∫√⁹ ⅛╠─ ≤─ ╩ ╢≤⁸2010 │

≢⌂™⅜⁸2011⁸2012⁸2013 ≤⁸ ⌐ t ⅜ ↄ⌂∫≡⅔╡⁸ ⅜ ⅝ↄ⌂∫≡™╢

↓≤⅜ ⅛╢⁹ │ 3 ≤╙ ─ ≢№╡⁸ ⅛╠ ╣╢⌐ ∫≡

⅜ ⅎ╢ ⅜ ↕╣√⁹ ─ ─ t ╩ ∆╢≤⁸ ≤ ⅜ ⌐

╓∆ ⅜ ⅝™↓≤⅜ ⅛╢⁹ 

╟╡⁸2010 2013 ─ ⌐│⁸ ≤ ⅜ ╓∆ ⅜ ⅝™╙

──⁸ ╙ ⇔√ ⅜ ╦╣≡™√↓≤⅜ ⅛∫√⁹ 

 

1- 2 ─  

 

 

 

 

 

 

 

 

 

 

 

[m]

[m
]

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

0

5
0
0

1
0
0

0

1
5
0

0

2
0
0

0

2
5
0

0

3
0
0

0

3
5
0

0

4
0
0

0

4
5
0

0

5
0
0

0

5
5
0

0

6
0
0

0

6
5
0

0

7
0
0

0

7
5
0

0

8
0
0

0

8
5
0

0

9
0
0

0

9
5
0

0

-0.045 -1.820 .

-0.083 -4.435 *** -0.075 -3.975 *** -0.058 -2.714 ** -0.084 -4.482 ***

-0.084 -4.297 *** -0.063 -3.062 ** -0.071 -3.184 ** -0.054 -2.742 **

0.410 22.964 *** 0.405 21.429 *** 0.402 21.857 *** 0.455 25.262 ***

0.156 9.489 *** 0.152 9.112 *** 0.128 7.671 *** 0.133 8.166 ***

0.053 2.748 **

0.027 1.609 0.037 1.986 * 0.049 2.952 **

-3.918E-16 4.339E-15 6.268E-15 4.563E-15

2 0.259 0.263 0.245 0.275
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 ─  

 

 ⌐⁸ ─ ─ │ ≤⌂∫≡ ⇔⁸ ⌐ ⇔ ⌂ ╟╡╙ ⌂

─ ⅜⁸ ⅜ ∆╢≤ ⅎ╠╣╢⁹∕↓≢⁸ ─ ≤ ─ ╩ ⇔√⁹ 

ה  ⅛╠─ ≤ ≤─ ╩ 1- 10⌐ ∆⁹ ⅜ ↄ⌂╢╒≥⁸

⅛╠─ ⅜ ↄ⌂╢╒≥⁸ ⅜ ∆╢ ⌐№╢⁹ 4m ─ │

0.15 ⅜ ↄ⁸ ⌐ 0m ─ │ 0.10 ─ ⅜ ™⁹ 

 

 

 

 

 

 

 

 

 

1- ה 10 ╕≢─ ≤  

 

 ⌐⁸ ⌐╟╡⁸ ─ ╩ ⇔√⁹ ⌐│⁸ 2 ≤

1 ─ ╩ ™√⁹⌂⅔⁸ ≢│ 2010 7 ─ ≤⁸2011 1

─ ╩ ╦∑≡₈ ─ ₉⁸∕─ 2 ─ 2012 7 ─ ⁸2013

1 ─ ╩ ╦∑≡₈ 2 ₉─ ≤⇔√⁹ ≤ │

⅜ ∏╣≡™╢√╘⁸↓─╟℮⌂ ╖ ╦∑≤⇔√⁹ ꜞ☻◒│⁸ ⌐♄Ⱶכ

╩ ⇔≡⁸ ⌐ ⇔√⁹╕√ ≢─ ╩ ∆╢√╘⁸

─ ╩ ⌐ ⅎ⁸∕─ │ ⌂Ⱬ♪♬♇◒▪ⱪ꜡כ♅≢ ↕╣╢ ╩ ⇔√⁹

│ ─ ╩ ™√⁹ 

 

lnP 1i = Ȁ + ȂlnP2i + ǲȁkXki  + Ȅi               (1) 

 

↓↓≢⁸lnP 1i│ i ─ ─ ─ ⁸lnP 2i│ i ─ ─ ─

⁸Ȁ│ ⁸Ȃ⅔╟┘ȁk│∕╣∙╣─ ─ ⁸Xki│ ⁸Ȅi│ ╩

∆╢⁹≈╕╡ȁki│ ─ ─ ╩ ∆╢⸗♦ꜟ≤⌂∫≡™╢⁹ 

 1- 3⌐ ╩ ∆⁹ 

╕≢─ │ ─ ≢ ≤⌂∫≡⅔╡⁸ ─ ⅜ ─ ⅜ ↕™↓≤⅜ ╠

⅛⌐⌂∫≡™╢⁹ ╕≢─ │⁸ 1 ╟╡╙ 2 ─ ⅜⁸ ⌐ ╓∆

⅜ ⅝ↄ⁸ ≢─ ─ ⅜ ╠⅛≢№╢⁹ 1 ─ ╩ ≤⇔√

⁸ 1.0 2.0m ♄Ⱶכ⅜ ↕╣≡⅔╡ ≢│⌂™⅜ ─ ╩ ⅎ≡™√⁹

2 ╩ ≤⇔√ │ ⅜ ↕╣≡™⌂™⁹ ≤ ⌐⁸ ─

⅛╠╖≡ ┼─ ⅜ ≢№╢ ╛⁸ ⅛╠─ ≤─ ─ ⁸

╕√ ≤─ ™ ⌂≥⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

 

 

 

0% 20% 40% 60% 80% 100%

1km

1-2km

3km-4km

5km

0.10

0.10-0.15

0.15-0.20

0.20

0% 20% 40% 60% 80% 100%

0m

0-1.0m

1.0m-2.0m

2.0m-4.0m

4.0m

0.10

0.10-0.15

0.15-0.20

0.20
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1- 3 ─ ╩ ≤⇔√  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ꜞ☻◒─ ┼─  

⌐ ⅎ⁸ ┼─ ꜞ☻◒─ ╩ ⇔√⁹ ⌐│Ⱬ♪♬♇◒▪ⱪ꜡כ

♅╩ ™≡ ™ↄ≈⅛─ ─ꜞ☻◒ ─ ┼─ ╩ ⇔√⁹ ≢ כ♦√⇔

♃│ ─ ╡≢№╢⁹ ⁸ ⁸ ↕⁸ ⁸ ⌐ ⁸│≡™≈⌐♃כ♦╢∆

CHINTAI ─ ⱱכⱶⱭכ☺╟╡ ⇔√⁹ ─◘fiⱪꜟ│ 3,185≢№╢⁹

ꜞ☻◒⌐≈™≡│⁸ ⅛╠ ⁸ ╙ ™ ⌐ ∆╢ ≤─ ⁸

⁸ ╩ ™√⁹ ─ │ ─ ─ⱱכⱶⱭכ☺≢ ⇔

√⁹ ⅔╟┘ ♃꞉⁸│≡™≈⌐כ ⌐ ╕╣╢ ─ⱱ

╠⅛☺כⱶⱭכ ⌐ ∆╢ ╩ √⁹ ⌂╠┘⌐ ─ ⌐≈™≡│⁸

☿fi♃כ─▪♪꜠☻ⱴ♇♅fi◓◘כⱦ☻╩ ⇔√⁹ 

Ⱬ♪♬♇◒▪ⱪ꜡כ♅≢ ₁─ ╩ ─ ⁸ ꜞ☻◒⌐ ∆╢ ⁸ ♄Ⱶ

⌐כ ↕∑√ ╩ 1- 4⌐ ∆⁹ ⌐ ∆╢♄Ⱶכ ╩ ≤⇔≡ ⌐

↕∑√⁹⸗♦ꜟ │ ꜞ☻◒╩ ⇔⌂™ ⁸⸗♦ꜟ ⅛╠⸗♦ꜟ ╕≢│ ꜞ☻

◒╩ ∆ ⅛╠─ ⁸ ⅛╠─ ⁸ ⁸ ⅜

⌐ ⅎ╢ ╩ ⇔√⁹ 

 

1- 4 ╩ ≤⇔√  

8.856 (338)*** 8.751 (236)*** 8.813 (204)*** 8.718 (229)***

0.56 (84.2)*** 0.565 (79.2)*** 0.567 (81.5)*** 0.568 (81.9)***

-0.012 (-36.3)*** -0.097 (-27.9) -0.107 (-29.5)*** -0.109 (-29.9)***

⅛╠─ 0.017 (6.15)*** 0.134 (4.60)*** 0.02 -6.66

⅛╠─ 0.0001 0.0001

-0.028 (-5.98)***

0.012 (7.33)***

♄Ⱶכ -0.07 (-9.06)*** -0.058 (-6.80)*** -0.05 (-5.77)***

♄Ⱶכ 0.037 (4.52)*** 0.045 (5.23)***

╖

◘fiⱪꜟ

⁷(   ) │t ***

0.724

3185

0.728

3185

⸗♦ꜟ ⸗♦ꜟ2 ⸗♦ꜟ3 ⸗♦ꜟ4

0.745

3185

0.711

3185

 

1.020E+00 159.88 9.677E-01 84.31

4.322E-06 4.14 5.153E-06 2.53

- - -2.331E-02 -1.69

- - - -

- - - -

-4.351E-02 -3.66 - -

-3.390E-02 -2.68 - -

-3.020E-03 -4.14 - -

- - - -

4.516E-06 2.88 - -

-1.963E-02 -3.20 - -

- - - -

-1.803E-06 -1.71 - -

- - 3.755E-02 2.15

-3.376E-03 -2.90 -4.305E-03 -1.86

-1.430E-01 -2.13 2.591E-01 2.08
2

176 176

0.998 0.988
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⅜ ─ ⌐ ⅎ╢ ╩ ╢≤⁸₈ ₉⌐≈™≡│⁸4≈─⸗♦ꜟ∆═

≡⌐⅔™≡∕─ ─ ⅜ ≤⌂╡⁸₈ ₉⅜ ↄ⌂╢ ⁸ ─ │ ∆╢↓≤

⅜⁸ ⌐₈ ₉─ ─ │ ⌐ ≤⌂∫≡™╢√╘⁸ ⅜ ∆╢ ⅜

ↄ⌂╢ ≤ │ ⇔≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹↕╠⌐ ꜞ☻◒─ ≤⇔≡

™√₈ ⅛╠─ ₉⁸₈ ⅛╠─ ₉⁸₈ ₉⁸₈ ₉⁸₈ ₉

⅜ ⌐ ⅎ╢ ⌐≈™≡ ╢≤⁸₈ ⅛╠─ ₉─ ─ │ ≤⌂∫≡™╢√

╘⁸ ⅛╠─ ⅜ ⅝ↄ⌂╢⁸∆⌂╦∟ ⅛╠ ╣√ ╒≥ ⅜ ⇔≡⅔

╡⁸ ╩ ╡╟℮≤∆╢ ⅜ ⌐ ℮ ꜞ☻◒⌐ ⇔≡ ⇔≡™╢≤ ╠⅛⌐⌂

∫√⁹√∞⇔₈ ⅛╠─ ₉⌐≈™≡│ ⌂ ╩ ╢↓≤⅜≢⅝⌂⅛∫√⁹

╕√⁸₈ ₉≤₈ ₉⌐≈™≡│⁸∕╣∙╣⅜ ™⌐ ⅜ ™≤ ⅎ╠╣╢√╘⁸

─ ╩ ∆╢√╘⌐ ₁⌐ ↑≡ ⇔√⁹₈ ₉⌐≈™≡│∕─ ─ │

≢№╡⁸₈ ₉⌐≈™≡│∕─ ─ │ ≤⌂∫≡™╢⁹↓─ ⁸╟╡ ⅜ ↄ⁸

⅜ ™ ꜞ☻◒⅜ ™ │ ∆╢↓≤╩ ⇔≡™╢⁹↓─ │ ≤

∆╢╙─≢№╡⁸ ╩ ╡╢ ⌐≤∫≡⁸₈ ₉╛₈ ₉│

╙ ♩ꜝⱨ ─ꜞ☻◒≤⇔≡ ↕╣≡™⌂™≤ ≢⅝╢⁹ 

↓─╟℮⌂ ⅜ ╠╣√ ≤⇔≡™ↄ≈⅛─ ⅜ ⅎ╠╣╢⁹╕∏⁸ 1│⁸

─ ⌐ ™√◘fiⱪꜟ─ ⌐ ╕╣╢ ⁸ ⁸ ⁸ ⁸

⌐ ⅎ ⌐⅔™≡⁸ ─ ™ ─ ⅜ ⅎ╠╣╢⁹ ⌐ │

⅜ 2m ─ ⌐ ⁸ ⁸JR ⅜ ∆╢ ─ ⅜ ╕╣≡⅔╡⁸

⅜ ↄ ⅜ ™ │ ⅛╠─▪◒☿☻⅜ ⌂ ≢№╢⁹ ─

─ ≢╙ ╠⅛⌐⌂∫≡™╢╟℮⌐⁸ ⁸ ⁸ ⅜ ∆╢ ≢

│ ⌐ ™╒≥ ╛ │ ↄ⌂╢↓≤⅜ ╠╣≡™╢⁹∕─√╘⁸

ꜞ☻◒⌐╟╢ ─ ╟╡╙ ⌐ ™ ─ ─ ─ ⅜╟╡ ↄ

™≡™╢↓≤─ ≢⁸ ꜞ☻◒╩ ≢⅝⌂⅛∫√≤ ⅎ╠╣╢⁹╕√⁸ ╩

∆╢ │ ∟ ╩ ∆╢ ≤ ꜞ☻◒⌐ ∆╢≤╠ⅎ ⅜ ⌂∫≡™╢↓≤⅜ ⅎ╠╣

╢⁹ ⁸ ⌐ ∆╢ │⁸ ⌐ ∆╢ ╟╡╙⁸ ⅜ ™⁹⇔√

⅜∫≡⁸30 ⌐ ⅜ ↕╣≡™╢ ♩ꜝⱨ ⌐≈™≡╙⁸ ∟ ╩ ∆╢ ╒

≥∕─ꜞ☻◒⌐≈™≡ ⇔≡™⌂™ ⅜№╢⁹30 ⌐ ∆╢≤ ↕╣≡™╢

♩ꜝⱨ ≢№╢⅜⁸ ∟ ─ ⅜∕─ ⌐ ∆╢ ╟╡⁸∕─ ⅜ ⌂™

⅜ ⌐ ∆╢ │ ™≤ ⅎ≡™╢↓≤⅜ ↕╣⁸ ꜞ☻◒╟╡╙ ╛

⌐ ™ ─ ─ ⅜ ↄ⌂∫≡™╢√╘≤ ⅎ╠╣╢⁹↓─ │⁸Nakagawa  

Saito , and Yamaga (2007)─ ─ ≢╙ ⌐ ™╒≥ ⅜ ™≤™℮ ⌐╙

⇔≡™╢⁹ 3⌐⁸₈ ₉⌐≈™≡│⁸ ─ ⌐ ⇔≡│♄Ⱶכ ≤⇔≡ ╩

ⅎ⁸ ◖fi◒ꜞכ♩ ─ ⌐≈™≡│♄Ⱶכ ⌐ ╩ ⅎ≡™╢⁹

─ ⁸™∏╣─⸗♦ꜟ≢─ ⌐⅔™≡╙₈ ♄Ⱶ₉כ─ ─ │ ≤⌂∫

≡⅔╡⁸ ─ ─ ⅜ ™↓≤⅜╦⅛╢⁹ ⌐ │ ◖fi◒ꜞכ

♩ ─ ≤ ⇔≡ ⅜ ™↓≤⅜ ╠╣≡™╢⁹⇔√⅜∫≡⁸ ⌐≈™≡

ꜞ☻◒⅜ ⇔≡™╢ ⅜№╢↓≤⅜ ⅎ╠╣╢⁹ ─ ⁸ ─ ⅜ ≤⌂╡⁸

⅜ ⅎ╢≤ │ ↄ⌂╢↓≤⁸ ≤⇔≡ ─ │ ≤⌂╡⁸ ─ ⅜

⅜╢↓≤⁸ ⅛╠─ ─ │ ≤⌂╡⁸ ⅛╠─ ⅜ ⅎ╢⁸∆⌂╦∟⁸ ⌂

≥⌐╟╢ ─ꜞ☻◒⅜ ↕ↄ⌂╢ │ ↄ⌂∫≡™╢↓≤⅜╦⅛∫√⁹ ⅜ 1 ⅎ

╢↓≤⌐╟╢ ─ ≤ ⅛╠─ ⅜ 1◐꜡ ⅎ╢↓≤⌐╟╢ ─ │╒╓

≢№∫√⁹ 

Nakagawa , M., Saito , M., and Yamaga , H. (2009). òEarthquake risk and land prices: 

Evidence from the Tokyo metropolitan areaó. Japanese Economic Review, 60(2), 208-222.  
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 ─√╘─◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─  

 

 ⌐⅔↑╢ ≤ ⸗♦ꜟ─  

⌐ ∆╢ ─  

 ⸗♦ꜟ ⌐№√╡⁸WEB ⌐╟╡⁸ ꜞ☻◒ ─ ╩ ⇔√⁹ 

 │⁸ ♩ꜝⱨ ⌐╟╢ ⅜ ↕╣╢ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ ≢№╢⁹▪fi◔כ♩ │⁸ ⅜ ⇔≡™╢ ⌐

╪≢⅔╡⁸ ⅜№╢ 20 ─ fi◓≢│⁸♬כꜞ◒☻fi◓⇔√⁹♬כꜞ◒☻≡⇔≥

╠⅛כ♃♬⸗ ─ ╩ ⇔⁸ ─ ╩ ╠╣╢╟℮⌐ ╩

⇔≡™╢ 2- 1 ⁹ ◘fiⱪꜟ│ 500 ≢№╢⁹ 

 ∆╢ ╩ 2- 1⌐ ∆⁹ ╩ ∆╢ ⅜ 38.4%≤ ╙ ↄ⁸

─ ⅜ ™↓≤⅜ ⅛╢⁹ 2- 2─ ≢│⁸ ─ ⁸ ⅜ ⅎ√

√╘⅜ ≤⇔≡ ↄ →╠╣≡™√⁹ ─ ≢№╢↓≤⅛╠⁸₈ ┼─ ⅎ₉

╙ 15.6%⅜ ⌐ →≡⅔╡⁸ ⌂ ≤⌂∫≡™╢↓≤⅜ ⅛╢⁹ 

 ≤⇔≡ ≢⅝╢ 2- 3 2- 4 ╩ ∆⁹ ⅜ ⌂™ ╩

∆╢ ⅜ 44.8%≤ ╙ ™⁹ 0.5m ⅜ 11.4%⁸0.5 1m⅜ 11.6%≢№╡⁸1m╕≢

≢№╣┌ ≢⅝╢ │ 2 ≢№╢⁹⇔⅛⇔⁸5m ≢╙ ≢⅝╢⅜ 9.4%⁸

│ ⇔⌂™⅜ 10.4%№╢⁹ ≢╙⁹ ⌂™ ⅜ 58.8%≤ ╙ ↄ⁸ ╕≢ ∆╢

│ 25.2%─ ≢⁸ ╩ ⇔⌂™ ⅜ 8.2%№╢⁹∆⌂╦∟⁸ ⌐ ╛ ⌂≥

─ ╩ ∆╢ │ ≢ ╠╣╢⅜⁸ ⇔⌂™ ╙ 1 ™╢↓≤⅜╦⅛╢⁹ 

2- 5│ ≤ ─ ╩ ∆⁹2 ─╖ ⁸4 ─╖

≢ ⅜ ⌂™ ╩ ∆╢ ⅜ ™⁹ ⁸3 ⁸4 ─ ⅜ ⁸5

│ ⅜ 2m ─ ╩ ∆╢ ⅜ ↄ⌂∫≡™╢⁹ 2- 6│ ≢⅝╢

≤ ─ ╩ ⇔≡™╢⁹₈ ─ ─ ₉≢ ∆╢ │⁸

≢ 2m╕≢─ ⅜ ─ ⌐ ═≡ ⅜ ↄ⌂∫≡™╢⁹√∞⇔⁸2m ─ ╩

∆╢ ╙ ─ ╟╡ ↄ⌂∫≡™╢⁹↓╣│⁸ ╩ ⇔⌂⅜╠╙⁸ ⅜ ⇔≡

™╢ ╩ ⇔≡™╢ ╩ ⇔≡™╢⁹  

 

2- 1 ▪fi◔כ♩ ─◘fiⱪꜟ  

 

 

 

 

 

 

 

 

2- 1 ∆╢  

 

 

 

 

 

 

2- 2 ∆╢  

38.4 11.2 14.0 20.4 16.0 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

17.0 5.4 6.6 22.2 12.8 10.4 15.6 31.8 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

84 84 84 75 83 50 40 500

[%] 16.8 16.8 16.8 15.0 16.6 10.0 8.0 100
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2- 3 ≢⅝╢  

 

 

 

 

 

2- 4 ≢⅝╢ ─  

 

 

 

 

 

 

 

 

 

 

2- 5 ≤⇔≡ ≢⅝╢ ≤ ─  

 

 

 

 

 

 

 

 

 

2- 6 ≤⇔≡ ≢⅝╢ ≤ ─  

 

2- 7⌐ ⌐ ≢⅝╢ ─ ╩ ∆⁹ ⅜ ⌂™ ╩ ╪≢™

╢ ≢╖╢≤ ⅜ 54%≤ ↄ⁸ ⌐ │ 34.5%≤ ™⁹ ≢│ 0.5m ╩ ∆

╢ ⅜ ╟╡ ™⁹ ≤╙ ♩ꜝⱨ ⌐ ⌂ ⅜ ↕╣ ⅜

╘╠╣⁸ ─ │ ™≤ ⅎ╢⅜⁸ ─ ╩ ⇔√ ⌐⁸ ⅜ ⌂™ ╩

═╢ ─ ™⅜↓℮⇔√ ⌐≈⌂⅜╢≤ ⅎ╠╣╢⁹ 

⌐⁸ ╩ ∆╢ ⌐ ∆╢≤ ⅎ╠╣╢ ─ ⅛╠⁸ ⅛╠─ ⁸

─⇔╛∆↕ ⁸ ™ ⁸ ⌂≥ ┼─ ⁸ ה ⁸

─ ╩ ╡ →⁸ ⌐╟╡ ╩ ⇔√⁹▪fi◔כ♩⅛╠ ╠╣√

╩♃כ♦─500 ™≡ ─ ≤ CI ╩ ⇔⁸CI ⅜ 0.1 │♃כ♦─

≢№╢≤ ⅎ⁸ ⇔√⁹↓─ ╩ ↔≤⌐ ⇔√ ⅜ 2- 8≢№╢⁹3
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⁸4 ⁸5 ─ ≢│⁸ ⅛╠─ ⅜ 0.23 0.28≤ ™ ╩

⇔≡™╢⁹ ⅜ ╕╣╢ │ ⅛╠─ ╩ ⇔≡™╢↓≤⅜ ⅎ╠╣╢⁹2

─╖ ≢│⁸ ─⇔╛∆↕ ⅜ 0.25⁸ ┼─ ⅜ 0.26

≤ ™ ╩ ⇔≡™╢⁹ ⅜™⌂™↓≤⅛╠⁸ ─⇔╛∆↕≤™∫√⁸ ─ ╩

⇔≡™╢↓≤⅜ ⅎ╠╣╢⁹ ה ⌐≈™≡│⁸≥─ ≢╙ 0.2 ≤⌂∫≡⅔╡⁸

⌐ ↕╣≡™╢≤ ⅎ╠╣╢⁹ ─ ⌐≈™≡│⁸≥─ ╙ 0.2

≤⌂╡⁸∕╣╒≥ ↕╣≡™⌂™⁹ 

 

 

 

 

 

 

 

 

 

 

 

2- 7 ─  

 

 

 

 

 

 

 

 

 

2- 8 ─ ≤ ─  

 

─ ─  

⌐ ─ ≢─ ╩ ∆╢√╘⁸ ⌐ ≢

⇔√ ─ ╩ ⇔√⁹ ╡╟♃כ♦ 2012 ⌐ ↕╣√ ≡

⁸ ╩ ⇔√ ≢⁸GIS ╩ ™≡ ꜠ⱬꜟ─ ╩ ⇔⁸∕╣╩ ⌐ ≢

╩ ⇔√ ≢⁸ ╩ ⇔⁸ ∆╢ ╩ ™√⁹ │ 2000 ≢⁸

⌐ ∂≡ ╩ ⇔√⁹ │ 394 19.7% ≢№╢⅜⁸ ≢│ ─

⌐ ╩ ⇔√ 312 ╩ ≤⇔⁸ ─ ⌐ ╩ ⇔√─│ 163 ⁸

⌐ ╩ ╘≡™√─│ 149 ≢⁸ ─ ™⌐╙ ⇔≡ ╩ ∫√⁹ 

 2- 9│ ⌐ ╩ ∆╢ ⌐ ⇔√ ╩ ⇔≡™╢⁹ ⁸

─ ╩ ⇔√ ─ │ 40%╩ ⅎ≡™╢⁹╕√⁸ ≢│⁸ ≢ ™

⅜ ↕╣≡™╢⅜⁸ ╛ ≤™∫√ ─ ⌐ ∆╢ ≢│⌂™↓

≤╙№╡⁸ │ ↄ⌂∫≡™╢⁹ ≢ ∆╢≤⁸ ╩ ∆╢ ⅜ 35.0%

⅛╠ 42.7%⌐⁸ ╩ ∆╢ ⅜ 21.7%⅛╠ 33.3%⌐ ⇔≡™╢⁹ ─ ⌐ ⅎ⁸

─ ╙ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 2- 10│ ≤ ─ ⌐╟╢ ╩ ∆⁹ ⌂⇔─ ╩
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╪≢™╢ ⅜ 31.1%⅛╠ 35.1%⌐ ⇔⁸ ╩ ╠⌂™ ⅜ 26.2%⅛╠ 18.8%⌐ ⇔≡

™╢⁹ ⌐ ⇔ ┼─ ⅜ ↄ⌂╡⁸ ⅜ ⌂™ ⅜ ↕╣╢ ⅜ ≢⅝╢⁹

≢⁸ ⌐ ∆╢ ╙ ⅎ≡™╢⁹ ≢│⁸ ─ ™ ─ ⅜

─√╘⁸ ╟╡⁸ ╩ ∆╢ ╙ ⇔≡™╢↓≤ ⇔≡™╢⁹  

2- 11│ ─ ≤ ─ ╩ ∆⁹ ─ ⁸ ⅜ ⌂™

─ ⅜ ⇔⁸ ─ ╙ ⅜∫≡™╢⁹ │ ⌐ ⇔⁸ ╩∕╣╒≥

⇔≡™⌂™≤ ⅎ╠╣╢⁹∕─ ─ ≢│⁸ ╩ ⌐ ─⌂™ ─ ⅜

∆╢ ⅜ ╠╣╢⅜⁸ 2m ─ ≢─ ╙ ™≡™╢⁹2 ≢│⁸ ⅜

⌂™ ⁸ 2m ─ ⅜ ⅎ≡™╢⁹ ╩ ∆╢ ⁸ ╙ ≢

≤ ⅎ╠╣╢ 2m ─ ─ ╙ ╠╣╢⁹3 ─ ⅜ ╕╣⌂

™ ⁸ ⅜ ⌂™ ─ ⅜ 10% ⇔≡™╢⅜⁸ ⅜™╢ ─ │╦∏⅛≢

№╢⁹↓╣│ ─ ⌂ ⅜ ─ ⌐ ™↓≤⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

2- 9 ⌐ ⇔√        2- 10 ≤ ─  

 

 

 

 

 

 

 

 

 

 

 

2- 11 ≤ ─  

 

─  

 ╩ ⁸ ⁸ ⁸ ⁸ ⁸ ↕⌐

↑⁸↓╣╠─ ╩ ⇔√⁹ ⌐│⁸ ⌐ ⇔⁸↓╣╠─ ╩ 100 ≤⌂

╢╟℮⌐ ╩ ↕∑⁸∕╣╩↕╠⌐ 100 ≤⌂╢╟℮⌐⇔√⁹ 2- 12│ ─

╩ ה ≢ ⇔√ ╩ ∆⁹ ≢│ ⌐≈™

≡ ≢ 17.8%⅛╠ 21.7%⌐ ⇔⁸ ⌐ ╩ ⇔√ ≢│⁸ ─ ─

⅜ ╙ ⅝ↄ⌂∫≡™╢⁹ ≢│ ⅜ 20.1%⁸ ™≢ ⅜ 18.3%≤ ↕╣

≡⅔╡⁹↓╣╠│ ╙ │ ⇔≡™⌂™⁹ ⁸ ⌐≈™≡│⁸ │ 16.5%

⅛╠ 13.5%⌐ ⇔≡™╢⁹ ≤─ ↕⌐≈™≡╙ ≢│ 18.1%≤ ⌐ ™≢

─ ™ ≤⌂∫≡™√⅜⁸ ⇔√ ─ │ 15.6%≤ 4 ─ ⌐ ⇔≡
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™╢⁹ ⌐│⁸ ⅜ ─ ≤│ ⌂╢ ⅜ ╠╣╢⅜⁸∕─ ─ ≢│⁸

─ ⅜ ⁸ ∆╢ ╩ ⌐ ⇔≡™╢⁹ ⌐ ∆╢ │

≢ │ ⌂™╟℮≢№╢⁸ ⁸ ↕│ ─™╢ ≢ ⅜ ↄ⌂∫

≡™╢⅜⁸ ─ │ ╙ ⇔≡™╢─⌐ ⇔≡⁸ ↕─ │ ⅜

╠╣╢⁹ ─ │ ─ ™ ⁸3 ≢ ↄ⌂∫≡™╢⅜⁸

™∏╣╙ ≢╙ │ ⅜ ⇔≡™╢⁹ 

│⁸ ⅛╠─ ⌂≥ ─ ╩ ⇔√ ⁸ ≤─ ↕╛ ⌂≥─

╩ ⌐⇔≡™╢≤ ⅎ╠╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2- 12 ─ ─  

 

⸗♦ꜟ─  

 2≈─ ╩ ™≡⁸ ⱳ♥fi◦ꜗꜟ─ ╩ ∫√⁹ 

⁸ ─  ─ ⅜ ™ ≢ ⅜ ↄ⌂╢

ⅎ⁸ ╩⁸ ⁸ ⁸ ⌐ ↑≡ ⇔⁸∕─ ≤⇔≡

ⱳ♥fi◦ꜗꜟ╩ ⇔√⁹ │ ⁸ ⁸ ╩⁸ │

╕≢─ ⁸ ╡ ╕≢─ ⁸Ᵽ☻ ╕≢─ ╩⁸ │ ™ ╕≢─

⁸ ╕≢─ ⁸ ╕≢─ ⁸ ה ╕≢─ ╩ ™√⁹ │

5.5m ─ ⁸ ™ │⁸ ╡ ─ ™ ≢ ⁸♩♇◔כⱴכⱤכ☻╢∆

◦ꜛ♇Ⱨfi◓☿fi♃⁹√⇔≥כ │⁸ ≤ ─ ≢№╢⁹►▼Ⱪ▪fi◔כ♩ ≢

≤⇔≡ ≢⅝╢ ⅛╠─ ╩ ⇔√ ╩ 2- 13⌐ ∆⁹ ≤╙⌐ ⅜

ↄ⌂╢⌐≈╣≡ ─ ⅜ ⇔≡™╢↓≤⅜ ⅛╢⁹ 

⌐ ≤ ≤─ ╩ ⇔√⁹ ≤⇔≡ ≢⅝╢ ╕≢─ ╩⁸

⌐ ∆╢ ≤ ⅎ╢⁹∕─ ≢⁸ ≢ ⅜ ∆╢ ╩ ≤ ⅎ⁸ ╕

≢─ ≤─ ╩⁸ ⌐ ∆ ≢ ⇔√⁹ 

 

ijdist

ij eS
Ö

=
a

                 (2) 

 

↓↓≢⁸Sij│⁸ i ⅛╠ j ⌐ ∆╢ ─⁸ i ⌐ ∆╢ ⁸dist ij│ i ⅛╠

j ─╕≢ ⁸ɖ│Ɽꜝⱷ⁹╢№≢♃כ 2- 2⌐ɖ─ ╩ ∆⁹↓─╟℮⌐ t ⁸R2

≤╙⌐ ⌂™ ⅜ ╠╣√⁹ 
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2- 13 ⅛╠─ ─  

 

⌐ ∆╢  ⌐⁸ j ─ i ⅛╠─ ⌐ ∆╢ Sdij╩ ╘√⁹

↓↓≢│⁸ ⅜⁸ ⅜ 26 ⌐ fi⁸כ♂כ꜡◄▬√⇔ ⅛╠ ╠╣

╢ ≤ ⌐ ╕╣≡™⌂↑╣┌⁸Sdij=1 ⅛╠─ ⌐ ⇔

≡™╢ ⁸ ╕╣≡™⌂↑╣┌ Sdij=0 ⅛╠─ ⌐ ⇔≡™⌂™ ≤⇔√⁹ 
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ⱳ♥fi◦ꜗꜟ─  ≢ ╘√ ╩ ™≡⁸ ─ ≢ ⱳ♥

fi◦ꜗꜟ╩ ╘√⁹ ─►▼Ⱪ▪fi◔כ♩ ≢│⁸ ─ ╩ ⌐╟╡ ⇔

≡™╢⁹↓─ ╩ ™≡ AHP ⌐╟╡⁸ ─ ╩ ⇔√⁹ ⇔√▪fi◔כ♩

500 ─ ╖─ ⅛╠⁸CI ⅜ 0.1 ─╙─╩ ⇔⁸∕╣ ─ ╖─ ╩ ╘

√⁹↓℮⇔≡⁸ ⁸Ᵽ☻ ⁸ ╡ ╕≢─ ≤ ┼─ ╖⁸ ™ ⁸

⁸ ⁸ ה ╕≢─ ≤ ┼─ ╖⁸ ⁸ ⁸ ─ ─

┼─ ╖╩ ⇔⁸↕╠⌐ ≤ ─ ─ ╖⁸ ⁸

⁸ ─ ╖╩ ⇔√⁹↓─ ╩ 2- 3⌐ ∆⁹ 

 ⁸ ⌐ ╘√ ≤ ╖≤╩ ↑ ╦∑⁸ ∆╢↓≤≢⁸ ⱳ♥fi◦ꜗ

ꜟ Pj╩ ╘√⁹ ⌐ ∆⁹ 

 

äää
===

Ö+Ö+Ö=
10

8

7

4

3

1

)()()(
i

ijid

i

ijif

i

ijitj SdwwSwwSwwP        (3) 

 

↓↓≢⁸Sij│ j ⌐ ∆╢ ─ i ⌐ ∆╢ (2) ⁸Sdij│ i ┼─

⌐ ∆╢ ⁸w1⁸w2⁸w3│ ⁸Ᵽ☻ ⁸ ╡ ╕≢─ ⌐ ∆╢ ╖⁸w4⁸w5⁸

w6⁸w7│ ™ ⁸ ⁸ ⁸ ה ╕≢─ ⌐ ∆╢ ╖⁸w8⁸w9⁸w10

│ ⁸ ⁸ ⅛╠─ ⌐ ∆╢ ╖⁸wt│ ⌐ ∆╢ ╖⁸wf│

⌐ ∆╢ ╖⁸wd│ ⅛╠─ ⌐ ∆╢ ╖≢№╢⁹ 

 

2- 2 ─Ɽꜝⱷכ♃ɖ─  

-0.00290 -0.00080 -0.00311 -0.00080 -0.00065 -0.00089 -0.00073

-37.799 -30.196 -27.182 -46.634 -33.003 -29.763 -31.244

R2 0.893 0.889 0.887 0.895 0.891 0.879 0.890  

2- 3 ⱳ♥fi◦ꜗꜟ┼─ ≤ ─ ╖ 

 

 

 

 

 

 

 

 

 

ⱳ♥fi◦ꜗꜟ⅔╟┘ ⱳ♥fi◦ꜗꜟ─  (3)≢ ╩ ™≡

⇔√ PCj╩ ⱳ♥fi◦ꜗꜟ≤⇔⁸ ⁸ ≡─ ╩ ™√ Pj ⱳ♥fi◦ꜗꜟ ≤⇔≡

™╢⁹↓╣╠─ⱳ♥fi◦ꜗꜟ─ ╩⁸ ⁸ 80m ─ ─ ≤ ⌡

╦∑≡ ⇔√ ╩ 2- 14⌐ ∆⁹ 

 2- 14(a) ⱳ♥fi◦ꜗꜟ─ ╩╖╢≤⁸ ⅜ ╕╣╢ ─ ≢ 0.6

╩ ⇔≡⅔╡⁸ ⅜ ↄ⁸ ╙ ∫≡™╢↓╣╠─ │ ─

⅜ ™ ≤⇔≡ ⅜ ∂≡⅝√ ≢№╢⁹ ⁸ ⌐ ╕╣╢⁸

⁸ ⁸ ⁸ ╙ 0.6 ╩ ⇔≡⅔╡⁸↓╣╠─

─ ⅜ ╗↓≤⅜ ⅎ╠╣╢⁹↓─ 0.6 ─ ─ ⌐ 0.4 ─ ⅜ ⅜∫≡™╢⁹

0.384
0.461
0.255
0.341
0.236
0.212
0.211
0.394
0.32
0.286

0.347

0.533

0.467

0.324

0.329
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↓─ │⁸ ╩ ⅝⁸ ⌐ ╕╣≡™╢⁹ ╒≥≢│⌂™⅜⁸

⅜ ∫≡™╢↓≤⅛╠⁸ ⁸ ⅜ ╗ ⅜№╢⁹ 

 2- 14(b)─ ≤ ⇔√ ⱳ♥fi◦ꜗꜟ≢│ 0.6 ─ │ ⱳ♥fi◦ꜗꜟ⌐

═╢≤ ≢ ⅜ ╠╣⁸ ≢ ⇔≡™╢⁹ ⌐fiכ♂כ꜡◄▬│ ↕╣≡™

╢↓≤⌐ ⅎ⁸ 2-3≢╙ ⅛╠─ ─ ╖⅜ ╙ ™↓≤⅛╠⁸0.4 ─ ⅜ ↕╣≡

™╢⁹ ∫√⁸ ─ ≢╙⁸ ≢ ≢│№╢⅜⁸ ⅜ ∆╢

⌐№╡⁸∕─ ≤╙ ⇔≡™╢⁹ 

ⱳ♥fi◦ꜗꜟ≤ ─   ⌐⁸ 24 ─ ╠⅛♃כ♦

╠╣√ ╩ ™≡⁸ ⱳ♥fi◦ꜗꜟ Pj ↔≤⌐⁸ ⅜ ה ╩ ⇔√⁹

2- 4⌐ ╩ ∆⁹ 

 

2- 4 ⱳ♥fi◦ꜗꜟ≤ 24  

0.0-0.1 0.1-0.2 0.2-0.3 0.3-0.4 0.4-0.5 0.5-0.6 0.6-0.7 0.7-0.8 0.8-0.9 0.9-1.0

2 0 0 4 127 561 909 583 174 21 2381

[%] 0.1 0.0 0.0 0.2 5.3 23.6 38.2 24.5 7.3 0.9 100

P j

 

 

 Pj >0.6─ ─ ⅜⁸ ─ 70.9%╩ ╘≡⅔╡⁸Pj⅜ ™╒≥ ⅜ ╪≢™╢

↓≤⅜ ⅛╢⁹⇔⅛⇔⁸Pj <0.6─ ⌐ 29.1%⅜ ⇔≡™╢⁹ ─ ™╛ ⌂≥⅜

⇔≡™╢≤ ⅎ╠╣╢√╘⁸Pj╩ ∆╢ ─ ╩ ∆╢ ⅜№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          ╩ ⇔≡  

  (a) ⱳ♥fi◦ꜗꜟ─        (b) ⱳ♥fi◦ꜗꜟ 

2- ה 14 ⱳ♥fi◦ꜗꜟ─  

 

0.0
0.0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1.0

0.0
0.0-0.2
0.2-0.4
0.4-0.6
0.6-0.8
0.8-1.0
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 ◦Ⱶꜙ꜠כ◦ꜛfi⸗♦ꜟ─  

 

⸗♦ꜟ─  

 ⸗♦ꜟ│⁸ │⁸ ≤ ─ ╩ ⇔⁸ ─ ⅜ ⅝↑╣┌⁸

╩ ℮≤─ ⌐ ≠ↄ⸗♦ꜟ≢№╢⁹ │ 250m ⱷ♇◦ꜙ 5 ⱷ♇◦ꜙ ╩

⇔√⁹ⱷ♇◦ꜙ ─ ⅜ ─ ╩ ⌐ ╩ ⱴ♩fi♩כ○ꜟ☿╢╘ ◦Ⱶꜙ꜠

╩fiꜛ◦כ ™≡™╢⁹ 

 

─ ⅎ  

 ⸗♦ꜟ≢│⁸ ≢ ∆╢ ╩№╠⅛∂╘ ⅎ≡⅔⅝⁸↓╣╠─ ⅜

─ ╩ ⅎ√ ≢ ∆╢⁹ⱷ♇◦ꜙ ⌐ ∆╢ │⁸ ─ ╛ ⌐╟╡

╩ ╘╢⁹ 

 │⁸ ≤ ─ ╩ ⇔⁸ ─ ⅜ ⅝↑╣┌⁸ ╩ ℮⁹

│⁸ ─ ⅛╠ꜝfi♄ⱶ⌐ ∆╢⅜⁸ ╩ ⇔≡╙⁸ ╟╡

™ ─ ⅜⌂⅛∫√ │⁸ ⌐ ⁸∆⌂╦∟⁸ ⅜№╢ ⌐ ∆╢

⌐ ∆╢⁹⸗♦ꜟ≢│⁸ ⅜ 1 ⁸ ─ ╩ ∫√ ≢ ≤

⌂╢⁹ 

 │⁸ ⁸ ─ ⁸ ⁸ ⁸ ─ ╩ ≈⁹↓╣⌐ ⅎ⁸

─ ⁸ ╩ ⇔≡⁸ ⅜ ↕╣╢⁹⌂⅔⁸ ⸗♦ꜟ≢│ ≡

┼─ ─╖╩ ⅎ╢⁹ 

 

 ─  

 26 ⌐ ∫√ ─ ╟╡⁸ 21 24 ╕≢─ 4

⌐ ↕╣√ 8791 ⅜ ╩ ∫√≤ ⅎ⁸1 ⌐≈⅝ 1 ⅜ ∆╢≤╖⌂⇔⁸8791

╩ ─ⱷ♇◦ꜙ⌐ ∆╢⁹↓↓≢⁸ ⁸│⌐♃כ♦ ─

⅜⌂™↓≤⅛╠⁸ ─ ≢⁸ ─⁸ ─ ╩ ⇔√⁹ 

 ╕∏⁸ 22 ─ ╟╡⁸ ─ ╩ ╘⁸∕╣╩ ⌐ ┼─

╩ ╘√⁹ ⌐⁸⸗♦ꜟ⌐⅔↑╢ ─ ╩⁸ ⁸ ─ ⁸ ⁸

⁸ ≤⇔√⁹↓╣╠│⁸ ─ ─ ™⌐ ∂≡ ─╟℮⌐ ∆╢⁹ 

ᵑ   20 ⅛╠ 60 ╕≢⁸5 ≢ ∆╢⁹↓↓≢│⁸ ─ ⌐ ⇔⁸

26 ⌐ ≢ ∫√▪fi◔כ♩ ⌐ ≠⅝⁸ ╩ ⅎ√⁹ 

ᵒ ─   ─ │⁸ ─ ⌐ ™⅜№╢≤ ⅎ╠╣╢⁸ ⁸ №╡

⁸ ⌂⇔ ⌐ ∆╢⁹↓╣╠─ │⁸ ≤ ∂ ≢ ∫√⁹ 

ᵓ   400 ⁸400 600 ⁸600 800 ⁸800 1000 ⁸1000

⌐ ∆╢⁹ 24 ─₈ ה ⁸ ─ ⁸

─ ⁸ ₉─ ⌐ ≠⅝⁸ᵑ≢ ⇔√ ≤⁸ᵒ≢

⇔√ ─ ⌐ ∂≡⁸ ─ ╩ ⇔√⁹ 

ᵔ   ⅛╠⁸5 ⁸5 20 ⁸20 ⌐ ⇔√⁹↓↓≢│ 22

─₈ 6 ⁸ 3 ⁸ 5 ⁸ ₉─

⌐ ≠⅝⁸ ─ ╩ ⇔√⁹  

ᵕ   ⁸ ─ │⁸ ─ ⌐ ∂≡ ╕╢⅜⁸↓↓≢│⁸ ─

│⁸ ─ ⌐ ↄ ⇔≡™╢↓≤⌐ ╖⁸ ≢ 1ﬞ ╩ ≤∆╢⁹

⌐│⁸ 21 ─ ☿fi◘☻ ⱷ♇◦ꜙ ╟╡⁸ 300 ─ ⅜

∆╢ⱷ♇◦ꜙ╩⁸ ↔≤⌐ 1≈ ┘⁸ ≤⇔√⁹⌂⅔⁸ ─ⱷ♇◦ꜙ⅜ ≤

⌂╢ │⁸ ⅜ ╙ ⅝™↓≤⁸╙⇔ↄ│⁸DID ⅜ ∆╢ ─ │⁸
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DID ≢№╢↓≤╙ ≤⇔≡™╢⁹ ⌐⁸ ⇔≡™╢ ≢ ∆╢ ⁸∕╣ ─

≢ ∆╢ ─ │⁸ 22 ₈ ה ⌐╟╢ ה ₉

⅛╠ ╘⁸ ─ ╩ ⇔√⁹ 

 ─ ≢ ─ ╩ ⇔√⁹ ⌐⁸ ⅜ ⌐ ⇔≡™╢ ⱷ♇◦ꜙ ╩

╘╢⁹ ≡ ⅜ ∆╢ ≤⇔≡⁸ⱷ♇◦ꜙ ─ ⅜ 7 ⁸ ⌐⁸

⌐╟╢ ≤⇔≡⁸ №╢™│ ─ ⅜ 5 ⁸∕⇔≡⁸

⌂ ⅛╠⁸ ⅜ 80m ─ ╩ ⇔√⁹↓╣╠─ⱷ♇◦ꜙ╩ ⌐⁸ ┼─

⌐ ╦∑≡⁸ꜝfi♄ⱶ⌐ ╩ ⇔√⁹∕─ ⁸ 20 ─ ╩ ™≡

⇔√ ⅜ ™ⱷ♇◦ꜙ╒≥⁸ ╩ ↕╣╛∆ↄ⇔√⁹ 

 

 ─  

 ⌐ ↕╣√⁸ │⁸ ─ 3≈─ ╩ ∆╢⁹ 

ᵑ ⅛╠─ ⌐╟╢   ─ ⌐ ╪≢™╢ ⅜ ™╒≥⁸∕─ ⌐ ∆╢

⅜ ⅝ↄ⌂╡⁸ ⌐ ℮ ⅜ ↄ⌂╢≤ ⅎ⁸ ⌐ ∂≡⁸ ╩

⇔√⁹ │⁸ ⅛╠ ╕≢─ ╩ ⇔⁸ 2- 5⌐ ∆ ╩ ∆╢⁹

⌐ 0 1.0╕≢─ ╩ ↕∑⁸ ⅜ ╟╡╙ ⅝↑╣┌⁸ ─ ⌐ ╗⁹ ↕↑

╣┌⁸ ╩ ┘ ∆⁹ 

ᵒ ⌐╟╢   ⌐╟╡ ⌂ ⅜ ⌂╢√╘⁸ ≤ ⌐ ∂√

╩ ⇔√⁹ │ ─ ≤ ╟╡ ╕╢ 2- 6 ≤⁸ᵑ

≤ ⌐ 0 1.0╕≢─ ╩ ⇔⁸ ─ ⅜ ⅝↑╣┌ ─ ⌐ ╗⁹ ↕↑╣┌

╩ ┘ ∆⁹ 

2- 5 ⅛╠─ ⌐╟╢  

 ─  

⅛╠ ╕≢─  ⅛╠ 5  5 20  20  

5km  1.0 1.0 1.0 1.0 

5 10km  0.95 1.0 1.0 1.0 

11 20km  0.5 0.9 0.8 0.7 

21 30km  0.3 0.8 0.7 0.5 

30km  0.2 0.6 0.5 0.3 

2- 6 ≤ ⌐╟╢  

 [ ] 

[ /m2] 400  400 600 600 800  800 1000 1000  

35⁸000  1.0 1.0 1.0 1.0 1.0 

35⁸000 80⁸000 0.9 0.95 1.0 1.0 1.0 

80⁸000 120⁸000 0.7 0.8 0.9 1.0 1.0 

120⁸000 150⁸000 0.6 0.7 0.8 0.9 1.0 

150⁸000  0.5 0.5 0.7 0.8 0.9 

 

ᵓ ⌐╟╢   ⌐╟╢ ╩ ∆╢√╘⁸ ╩ ⁸

⁸ ⁸ ⌐ ↑⁸ ╩⁸ ⅜ 0.5⁸

∕╣ ╩ 1.0≤⇔√⁹ ⅜ ≢№╣┌⁸ᵑ≤ ⌐ 0 1.0╕≢─ ╩

↕∑⁸0.5╟╡╙ ⅜ ↕↑╣┌ ╩ ≢⅝⌂™≤ ⇔⁸ ╩ ┘ ∆⁹⌂⅔⁸

ᵑ ᵓ≢ ™√ │⁸◦Ⱶꜙ꜠כ◦ꜛfi ╩╙≤⌐ ⇔≡™╢⁹ 

ᵔ ─   3 ╩◒ꜞ▪⇔√ ⁸ ≤ ─ LA i j╩ ∆╢⁹ 

 

        LA i j = P_housej *ȁ_wpi * ȁ_nei j       (4) 
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↓↓≢⁸LA i j│⁸ i ⅜ j ⌐ ⇔≡ ∂╢ ⁸P_housej│⁸ j ─ ⱳ♥fi

◦ꜗꜟ⁸ȁ_wpi│⁸ i ─ ⌐╟╢ ⅜ ─ ⌐ ⅎ╢ ╩ ∆ ⁸

ȁ_nei j│⁸ j ─ ─ ⌐╟╢ ─ ┼─ ╩ ∆ ≢№╢⁹ 

 P_housej│⁸ ⌐ ∆╢ ┼─▪fi◔כ♩ ⁸ ─

┼─▪fi◔כ♩ ╩ ™≡ ⇔√╙─≢№╢⁹AHP ⌐╟╡ ╩ ∆╢

─ ╖╩ ⇔⁸∕╣╩ ∆╢↓≤≢⁸ⱳ♥fi◦ꜗꜟ╩ ⇔√⁹  

ȁ_wpi│⁸ ≢ ⅜ ↄ⌂╢ ⌐⁸ i ⅜ ─ j ⌐ ⇔≡ ∂╢

╩ →╢⁸ ⌐ ↄ⌂╢ ⌐⁸ ╩ →╢√╘⌐ ™≡™╢⁹ ╩ 2- 7⌐ ∆⁹ 

ȁ_nei j│⁸ ≢№╢ j ─ ╩ ∆

≢№╢⁹ⱷ♇◦ꜙ─ ↄ⌐ ∆╢≤

⅜ ⅜╡⁸ ⌐ ╙ ╪≢™⌂™ ╙ │

™⁹∕↓≢⁸ ⱷ♇◦ꜙ⌐ ⇔√ ─ 8

⁸╙⇔ↄ│ ⱷ♇◦ꜙ ⌐ ╙ ╪≢™⌂™

⁸ ─ ╩ →╢╟℮⁸ 2- 8⌐ ∆╟℮⌐

⇔√⁹ 

 

               2- 8 ɗ_nei j ─  

─  ȁ_nei j 

─ ⅜ ─ 8  0.8 

ⱷ♇◦ꜙ⅛╠ 1.5ⱷ♇◦ꜙ ─ ⅜ 0 0.8 

ⱷ♇◦ꜙ⅛╠ 1.5ⱷ♇◦ꜙ ≢ 5 ─ⱷ♇◦ꜙ⅜ 3≈  1.2 

 

 ⱷ♇◦ꜙ j ─ NH j│⁸ ≢ ⇔√⁹ 

 

   NH j = {A_land j - (A_road j + A_house2008j)} / 300     (5) 

 

↓↓≢⁸A_land j│ⱷ♇◦ꜙ j ─ ⁸A_road j│ⱷ♇◦ꜙ j ─ ⁸A_house2008j

│ⱷ♇◦ꜙ j ─ 20 ≢№╢⁹ │ 1 ─ [m2]≢№╢⁹ 

≤ ─ ─ LA i j╩ ⇔⁸ ─ ⅜ ⅝↑╣┌⁸ ∆╢⁹⌂⅔⁸

1km │ ה ≢ ≡ ─ │ ≢│⌂ↄ NH j=0≤⇔⁸JR

⅛╠ 1km ─ │ NH j=5≤⇔√⁹ⱷ♇◦ꜙ ⌐ ⅜ 50% ╕╣≡™

╢ ╙ ≤⇔≡ NH j=10≤⇔√⁹  

 

─  

 ─ ╩ ℮⁹ 21 ⅛╠ 24 ─ ╩ ☻כ◔⁹╢∆ 1≤⇔≡⁸

─ 11%⅜⁸ ꜞ☻◒╩ ⇔√ ─ ⌐╟╡ ╩ ™⁸ ╡⅜ ꜞ☻

◒╩ ∆╢ ≢№╢⁹ ꜞ☻◒╩ ∆╢ │⁸ 26 ⌐ ≢ ∫√

▪fi◔כ♩ ≢₈ ╩ ╪∞ ⌐ ⇔√ ₉⌐⅔™≡⁸ ⁸ ⁸ ─ 3≈

╩ ⇔≡™╢≤ ⇔√ ─ ☻כ◔ ⁹╢№≢ 2≤⇔≡⁸ ─ 38%⅜ ꜞ☻◒

╩ ⇔√ ─ ⌐╟∫≡ ╩ ™⁸ ╡│ ⌐ ꜞ☻◒╩ ⇔≡

╩ ℮ ≢№╢⁹ ꜞ☻◒╩ ∆╢ │⁸ ─▪fi◔כ♩ ≢₈ ╩

╪∞ ⌐ ⇔√ ₉⌐⅔™≡⁸ ╩ ⇔≡™╢≤ ⇔√ ─ ≢№╢⁹

╩ 2- ☻כ◔⁸⌐16 ☻כ◔≥1 2─ ╩ 2- 17⌐ ∆⁹ 

 

 

─  ȁ_wpi 

10km  1.10 

5km 10km 1.05 

5km 5km 1.00 

5km 10km 0.95 

10km 20km 0.90 

20km  0.85 

2- 7 ɗ_wpi ─  
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╩ ⇔≡  

2- 15 ◦Ⱶꜙ꜠כ◦ꜛfi─√╘─ 21 24 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

╩ ⇔≡         ╩ ⇔≡  

2- 16 ♅▼♇◒ ☻כ◔ 1 2- 17 ♅▼♇◒ ☻כ◔ 2 
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 ↓╣╠ ≢☻כ◔2 ─ ╩ ℮ │⁸▪fi◔כ♩ ⅛╠ ╠╣√ ⌐╟╢ ┼

─ ─ ™╩ ∆╢↓≤≢⁸ ─ ⌐ ™ ╩ ⇔≡™╢√╘≢№╢⁹

─ │⁸ ─ ⁸1ⱷ♇◦ꜙ √╡─ ⁸ ─ ≢ ∫

√⁹╕∏⁸ ─ ╩ ⇔√⁹ 2- 18⌐ ∆ ☻כ◔⁸│╠⅛ 1─ ⅜

⌐ ™↓≤⅜ ⅛∫√⁹╕√⁸1ⱷ♇◦ꜙ √╡─ ─ ╩ 2- 9⌐ ∆⁹ │ ↕

☻כ◔⅜™ 1─ ⅜ ↕™⁹╕√⁸ ─ 2- 10 ≢│

☻כ◔≢ 2⅜ ⌐ ↄ⁸∕─ ☻כ◔│ 1⅜ ⌐ ™ ≤⌂∫√⁹ כ◔≢

☻ 1⅜ ⌐ ™√╘ ⇔≥☻כ◔☻כⱬ╩☻כ◔─↓ ◦Ⱶꜙ꜠כ◦ꜛfi╩ ∫√⁹ 

 

 

              2- 9 ◦Ⱶꜙ꜠כ◦ꜛfi   

                 1ⱷ♇◦ꜙ √╡  

 

 

 

 

2- 18 ◦Ⱶꜙ꜠כ◦ꜛfi  

─  

╩ ⇔≡  

2- 10 ─  
☻כ◔ [%]  ☻כ◔ [%]1 2[%] 

 59.7 61.6 53.0 
 7.4 6.8 8.9 

 31.3 28.4 31.6 
 1.6 3.2 6.5 

 

◦Ⱶꜙ꜠כ◦ꜛfi─  

 ╕∏ ⌐ ∆╢ ≈─◦♫ꜞ○╩ ⇔ 21⅛╠ 24 ╕≢─ ╩ ⇔

√⁹◦♫ꜞ○ 1│ ─ ⁸◦♫ꜞ○ 2│ ≡─ ⅜ ꜞ☻◒╩ ⇔≡

╩ ℮ ⁸◦♫ꜞ○ 3│ 2m ─ ─ ╩ ∆╢ ≢№╢⁹ 

 ◦♫ꜞ○ 1│⁸ ╩ ∆╢↓≤≢⁸ ⅜ ⅝ ⁸∆⌂╦∟ ≤ ∂

⌐⌂╢ ≢№╢⁹ ╩ 2- 19⌐ ∆⁹ │⁸ ⌐ ═⁸ ≢ ⇔⁸

≢ ⇔≡™╢⁹ ─ ─ ™ ⅜ ┌╣╛∆ↄ⌂∫√√

╘≤ ⅎ╠╣╢⁹ ≤ ה ─ ⌐ ∆╢⁸JR ⁸JR

≢⁸ ⅜ ⅎ≡™╢⅜⁸↓─ │⁸ ╛ ⅜ ™◄ꜞ▪⌐ ⇔≡⅔

╡⁸ ─ ⅜ ↄ ↕╣≡™╢√╘≤ ⅎ╠╣╢⁹ 

◦♫ꜞ○ 2≢│⁸ ⅜ ⌐ ꜞ☻◒╩ ∆╢ ≢№╢⁹ ╩ 2- 20⌐

∆⁹↓─◦♫ꜞ○≢│⁸ ⅜ ⌐ ∆╢↓≤⅜ ⅛╢⁹ ⌐⁸ ─

⅜ ≢№╡⁸ 2m ─ ⌐⅔↑╢ │⁸ ⅔╟┘ⱬכ☻⸗♦ꜟ≤

⇔≡╙ ⇔≡™╢⁹ ≢ ⇔√ │⁸ ╛ ⁸ ≢ ⇔≡™╢⁹

⅔╟┘ ≢│⁸ 5 ─ⱷ♇◦ꜙ⅜╒╓ ≡≢№╡⁸ ⌐ ─ ⅜ ⅜

∫≡™╢⁹↕╠⌐ ─ ─ ⌐⁸ ─ ⅜ ⇔≡™╢⁹ ≤

─ ⌐⁸ 5 10─ⱷ♇◦ꜙ⅜ ⇔⁸ ≤ ╦∑≡⁸ √⌂ ─

≤⌂╢ ⅜№╢⁹ 

◦♫ꜞ○ 3│⁸ 2m ─ ╩ ⌐⇔⁸⅛≈⁸ ─√╘⌐ 10%

─ ≢ ≤⇔√ ≢№╢⁹ ╩ 2- 21⌐ ∆⁹ 2m ─ⱷ♇◦ꜙ≢ ⅜

⅝ↄ ⇔≡⅔╡⁸ ╙ ⅔╟┘ ≢◖fiⱤ◒♩⌐╕≤╕╢

ꜙ◦♇ⱷ/  ☻כ◔  

☻כ◔ 1 10472 1.523 

☻כ◔ 2 10794 1.570 


