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⌐╟╢ ⌐≈™≡ 

1.1 ─  

─ ╩ 1.1-1 ⌐ ∆╒⅛ 1.1-1 ⌐ ─ ╩╕

≤╘≡ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.1-1 ─  

◄Ⱡꜟ◑הכ ◄Ⱡꜟ◑כ ₐ ●▬♪

Ⱪ♇◒ 9 ₑ 2008 2  

 

1.1-1 ─  

 ─ ≤  

♃כ꜡  

Ⱪ꜠כ♪

♃כ꜡

ⱢⱩ

 

Ⱪ꜠כ♪─  

Ⱪ꜠כ♪─ ↑ ♃כ꜡╩ ⌐ ∆╢  

 

─♃כ꜡ ╩ ⌐ ∆╢⁹ 

─♃כ꜡ ╩ ⌐ ⌂ ⌐ ∆╢

◑▪ ─⌂™ ♪ꜝ▬Ⱪ╙№╢

 

β1

◄Ⱡꜟ◑כ╩ ◄Ⱡꜟ◑כ⌐ ∆╢ 

, ╩ ∆╢ ( , ) 

⅛╠ , ┼─ ─ ╩ ∆╢  

◦☻♥ⱶ─ , ⌐ ╩ ⅛

╠ ╡ ⇔, ─ ╩ ←  

ה

כꜜ

Ⱪ꜠כ◐

ה

╩ ∆╢Ⱨ♇♅ ꜟכ♩☻│™╢№

─♃כ꜡ ⅝╩ ⌐ ↕∑╢ 

, ╩♃כ꜡⌐ ↕∑╢ 

כꜜ, ⌐ ↕╣,♫☿ꜟ ⌐ ↕╣╢

─ , , ╩ ℮ 

ה

♫☿ꜟ

♃꞉כ

, , ⌂≥ ∆╢  

╩ꜟ☿♫,♃כ꜡ ⅎ╢  

♃꞉כ╩ ⅎ╢  

β1 │ ꜞfi◒ ─ ⌐  
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─ ╩╕≤╘╢≤ ─≤⅔╡≢№╢⁹ 

ủ │ ╛ №╢™│ ⌂≥ ─ ⌂╢ ⌂

≢ ↕╣╢↓≤⅛╠ ╩ ↑╢ │ ₁─ ⌐ ∂≡ ⌐╦√╢↓

≤⅜ ↕╣╢⁹ 

ủ ─ ─ ≤⌂╢ 7,500kW ─ ─

⌂ ─ 2,000 3,000kW ─ ≢№╣┌

⅜ 3 4 ↕╣╢↓≤⌐⌂╢⁹ ─ ≢│ 1,000kW №√╡─

─ │ 0.39 ha ≢№╡ 1 kW ─ ≢│ 5ha ≤

⌂╢⁹ 

ủ ─ ⌐ ⅎ ╛ ─

─ ⌐╟╢ ─ ⅜ ↕╣╢⁹╕√ ⌐╟∫≡│ ⅛╠

╕≢─ Ⱪ꜠כ♪ ♃꞉כ ─ ╛♩כꜟ ⅜ ≤⌂╢

⅜№╡ ⅛≈ ─ ⌐╟╢ ─ ⅜ ╦╣╢ ⅜№╢⁹ 

 

ₒ◖ꜝⱶ 1ₓ ─ ⌐ ℮  

 

22 4 1 ─ 250 ╩ ≤⇔≡ ⅜ ∫√

Γ ─ ⌐ ╢ ⌐ ∆╢ ─ Δ─ ∆╢▪fi◔כ♩

─℮∟ ⌐╟╢ ─ │ ─≤⅔╡≢№╢⁹ 

1 ─  

ủ ─ ⌐≈™≡ ─№∫√157 ⌐≈™≡ 1 kW ─ ≢│

5ha ⅜98 ╩ 1 kW ─ ≢│5ha ⅜61 ╩ ╘≡™√⁹ 

ủ 

β

1,000kW №√╡─ ─ │0.39 ha⁹ 

2) ⌐ ╢  

ủ ⌐ ╢ ⌐≈™≡ ─№∫√150 ⌐≈™≡ 1 kW ─

≢│ ha ⅜92 ╩ 1 kW ─ ≢│ ha ⅜38 ╩ ╘≡

™√⁹ 

ủ 

β

1,000kW №√╡─ ─ │0.08ha⁹ 

3) ⌐ ╢  

ủ ─ ⌐ ╢ ⌐≈™≡ ─№∫√82 ⌐≈™≡│

─ ╩ ℮√╘0ha ≢№╢≤─ ⅜ ╙ ⅛∫√ 41 ⁹ 

ủ ─ ⌐№√╡5ha ⇔≡™╢ ⅜╖╠╣ ↓╣╠│∆═≡1 kW 

─ ≢№∫√⁹ 

ủ ╩ ⇔√55 ⌐≈™≡ ─ │ 1 5 ⅜76 5 ⅜

24 ≢№∫√⁹ 

  β ⌐ ≢⅝╢ ─ ─↓≤╩ ≤™™ ⅜ ╙ ╟ↄ

⇔≡™╢ ⌐⅔↑╢ ─ ╩ ≤™℮⁹ ─ ⌐╟

╡ ⌂╡ ╩ ∆╢≤⅝⌐ ∆╢⁹
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ₒ◖ꜝⱶ 2ₓ  

 

⅜ │ ⌐⅔↑╢ ─ ⅜ ⌂™ ⌐№╡ ≢│▪◒☿☻

⌂≥─◖☻♩ ⅜ ⇔≡™╢↓≤⅛╠ ─ ⌐│ ™ ─

╩ ⅛⇔√ ─ ⅜ ≤⌂∫≡™╢⁹ ⌐ ≢│ ⅜ ↄ ─

╣⅜ ↕™√╘ ╟╡ ─ ⅜ ⌐ ↕╣╢↓≤ ⅛╠ ╣√ ≢№

╢√╘ ┼─ ⅜ ↕™↓≤ ↕╠⌐ ─ ⅜ ≤⌂╢↓≤⅛╠

™ ⅜ ╕╣≡™╢⁹ 

⇔⅛⇔ ≢─ ╛ⱷfi♥♫fi☻≢◖☻♩⅜⅛↕╗↓≤ ₁⌂ ⅜№╢

↓≤╛ ≤ ⅜ ≢│ ה ⅜ ⌂∫≡™╢↓≤⅛╠ ≢─ ╩∕─╕╕

∆╢↓≤│ꜞ☻◒⅜ ⅝ↄ⌂╢⅔∕╣⅜№╢⁹∕─√╘ ⅜ ─ ╛ ה

╩ ⇔ ↓╣╠─ ⌐ ⇔√ ⌐⅔↑╢ ╛ ◦☻♥ⱶ⌐

∆╢ ┘ ─ ⌐ ↑ ╩ ∫≡™╢⁹ 

◄Ⱡꜟ◑הכ HP ╟╡

│∕─ ⌐╟╡ ≤ ⌐ ↕╣ ↕╠⌐™ↄ≈⅛─

─╙─⅜ ↕╣≡™╢ ⁹ 

 

1.1-2 ≢─  

 

 

 

 

/
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 1.2 ─  

⌐╟╢ ⌂ ≤⇔≡ ⌐⅔™≡│ ╛

─ ⌐ ∫≡ ╩ ∆╢↓≤⌐╟╡ ─ ה ⅜

↕╣√╡ ─ ╡⅜ ⇔≡ ─ ה ⌐ ⌂ ╩ ∂↕

∑╢⅔∕╣╛ ─ ┼─ ╙ ↕╣╢⁹ 

─ ⌂ ≤⇔≡│ ─ ⌐ ™ ∆╢ ה ⌐

╟╢ ╛ Ᵽכ♪☻♩ꜝ▬◒ ╛◖►⸗ꜞ ₈ ₉ ─ ┘

─ ≤™∫√ ┼─ Ⱪ꜠כ♪─ ⅜ ⇔≡ ⌐ ⅜ ∂╢ ◦

כ◌♇ꜞⱨכ♪ꜗ ⌐╟╢ ⅜ →╠╣╢⁹ ⅎ≡ ─ ⌐╟∫≡

┼─ ⅜ ∂╢⅔∕╣⅜№╢⁹╕√ ─ ⌐ ╦╢ ┘

⅜ ⌐ ╦╣≡™⌂™ ⌐│ ─ ╡╛ ─ ⅜ ∂╢⅔∕╣⅜№╢⁹ 

⌐⅔↑╢ ↔≤─ ⌂ │ ─≤⅔╡≢№╢⁹ 

₈ ⌐ ╢ ⌐ ⅎ ⌐ ∆╢  ₉,

,2011  

1 ה  

─ ╩ ⌐ ⅜ ─ ╩ ⅎ╢ ⅜ ∂≡™

╢⁹ ⅎ┌ 2,000kw─ 1 11 ⅜ ⌐ ↕╣√ ╩ ⇔

⅛╠─ ≤ ꜠ⱬꜟ─ ╩ ─ ≢ ⇔√≤↓╤ ─

ה ≢ 45dB ╩ √∆╟℮⌂ │ ⌡ 300 600 ≢№∫√⁹

▪fi◔כ♩ ╛ⱥ▪ꜞfi◓ ⌐╟╢≤ ↓─╟℮⌂ ⅛╠1,000

╣√ ⌐ ⇔≡™╢ ⅛╠╙ ╣⌂ↄ⌂∫√ ─ ⅜ ∑╠╣≡™

╢ ⅜№╢⁹ 

↓╣╠─↓≤│ ⅜ ─ ≤⌂∫≡™╢ ꜠ⱬꜟ≢│ ≢⅝∏

─ ₒ◖ꜝⱶ 10ₓ ─ (p.34) ⌐ ∆╢ ⅜ ⇔≡™╢↓

≤⅜ ⅎ╠╣ ≢ ┘ ─ ⌐≈™≡ ה ⅜ ╘╠

╣≡™╢ ≢№╢⁹ 

2  

⌐≈™≡│ Ᵽכ♪☻♩ꜝ▬◒ ─ ⅜ ∂≡™╢⁹ ⅎ┌ ○☺꜡꞉◦⌐

≈™≡│ ⌐╟╢Ᵽכ♪☻♩ꜝ▬◒⅜ ⌐ ™ ≤⌂∫≡™╢

↓≤⅜ ⇔≡™╢⁹╕√ ⌐ ∆╢ ⌐╟╢ ⅜ ┬ ╛

⌐ ╢ ─ │ ─≤⅔╡≢№╢⁹ 

ủ ─ ┼─ ⅜ ┬≤↕╣╢  

ה ╟╡ ⅛╠ 400 │ 500 ╕≢ ₁≢№╡ ╙ ™≤↕╣

≡™╢ ≢│ 800 ⱨꜝfi☻─●▬♪ꜝ▬fi ⁹ 

ה ⅛╠ 600 ⁹ ⅎ┌ ○○Ɫ◒♅ꜛ► ◖◙◒ꜝⱣ◦●fi ⅜

─ ⅛╠ ╩ ⇔√╡ ⅜ NGO ⁹ 

ủ ─⅛ↄ ╩ ↑╢  
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20ה ─ ●fi◌⸗ ◌⸗ⱷ ⌐≈™≡ 50 400 ─ ⌐⅔™≡ 70

90 ─ ≢⅛ↄ ╩ ↑╢ ○ꜝfi♄─ ⁹ 

ủ ┼─  

≡™≈⌐►ꜛ♅▬ꜝ○☺◐ה ─ ⌐╟╡ 200 ⌐№╢

⅜ ≢⅝⌂ↄ⌂╢ ─ ⁹ 

ה ⅛╠ 200 ─ ≢│ ⌐ ═ ⇔≡™╢ ─♥ꜞ

כꜞ♩ ≤╙ 1/4 ⅛╠ 1/3 ⌐ ⇔≡™╢≤™℮ ⅜№╢

₈ ─ ─ ─ ┼─ ₉ₐ ₑ

62 2 2013 10 ⁹ 

⌐≈™≡│ ─ ╛ ⌐⅔™≡ ╛ km ⌐╙╦

√╢ ⅜ ↕╣╢↓≤⌐ ™ ⅜ ↕╣ ─ ה ⅜

№╢™│ ↕╣╢↓≤╛ ─ ╡⅜ ∆╢↓≤⌐╟╡ ┼─ ⅜ ∂╢

─ ⅜ ∆╢⅔∕╣⅜№╢⁹ 

3  

⌐≈™≡│ │ ─ ↕⅜№╡

⇔─ ™ ⌐ ↕╣╢ ⅜ ™↓≤⅛╠ ⌐⅔™≡ ┼─

⌐ ∆╢ ⅜ ∂≡™╢ ⅜№╢⁹ 

─ ∆╢ ≤⇔≡│ ⅜ ╛∕─ ≢№╢↓≤

⅛╠ ─ ⌐ ↕╣ ╩ ∂↕∑╢↓≤ ╩ ∆╢ ⌐ ↕

╣╢⅔∕╣⅜№╢↓≤ ⅜ →╠╣╢⁹╕√ ⱥ▪ꜞfi◓ ⌐╟╢≤ 20km

╣√ ∆╢ ⅛╠─ ╩ ⇔≡ ─ ╩ ∆

╢ ⅜ ⌐ ╪≢™╢ ╙№╢⁹ 

│ ─ ↕╩ ∆╢ ≢№╢≤™℮∞↑≢⌂ↄ

⇔─ ™ ⌐ ↕╣╢ ⅜ ™↓≤⅛╠ ⅛╠╙

≢⅝╢ ⅜№╢⁹↓─√╘ ┘ ┘⌐ ⌂ ─

─ ⌐ ╖ ╩ ↄ≤╢↓≤⅜ ≢№╢⁹ 

4 ∕─  

│≥כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ─ ⌐ ™ ⌂Ⱪ꜠כ♪─

⅜ ⇔≡ ⌐ ⅜ ∂╢ ╩ ∆⁹ ─כ◌♇ꜞⱨכ♪ꜗ◦⅜ ⌐

∫≡™╢ ↓─ ⌐╟╢ ─ ─ ⅜ ↕╣≡™╢⁹ 

╕√ ₒ◖ꜝⱶ 3(p.6)ₓ⌐ ↕╣≡™╢╟℮⌐ ⌐╟╢ ─ ⅜ ╘╠

╣╢ ╙№╢⁹ 

⌂⅔ ⌐⅔↑╢ ─ ─ ≤⇔≡ ⌐ ╩ ∆╢

⌐ ▪ⱷ♄☻ ╩♃כ♦─ ∆╢ │ ⅛╠─ ╛

─ ™╩ ⇔ ⌂ ╡ ⌐⅔↑╢ ╩♃כ♦ ℮↓≤⅜ ╕⇔

™⁹ 
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ₒ◖ꜝⱶ 3ₓ ≤ ─  ₈ ♄◦₉─  

 

₈ ♄◦₉│ ─ ⌂ ≤⇔≡ ╠╣ ↄ

─ ≢ ™ ╡─ ≢№╢↓≤⅜ ↕╣≡™╢⁹1990

⌐ │₈ ─ ₉╩ ⌐↓─ ╩ ⇔

√ ─ ╩ ⇔√ 1 ┘ 1 ⁹∕

─ ≤⇔≡ ▪ⱷ♄☻ ─ ⅜ ⇔≡™√ ⅜

№╢↓≤⅜╦⅛∫√⁹ 

─ ⌐ ℮ ─ ⅜ ─

⅛╠ ╘╠╣≡™╢⁹ 

ᵑ ─  

▪ⱷ♄☻ ⌐⅔™≡ ⅜ ╡─ ╩♄

◦ ≤ ∆╢≤ ∕─ │ 1 33 5

11 60 ╩ ⅎ ⌐ 9 │ 80 ⌐ ∆╢─≢ ♄

◦│ ─ ≢№╢≤™ⅎ╢⁹⇔√⅜∫≡ 5 9

╩ ⌐⇔≡ ⌐≈™≡ ─

╩ ═√⁹ 

 

 

 

 

 

 

 

 

                         

 

 

 

ᵒ ─ ─  

▪ⱷ♄☻ ─ ⌐ 8 ⅜ ∆╢─≢ ─ ≢ ⅜ ╕╢≤∆

╣┌ ∕╣│ ─ ⌐ ╠╣╢⁹ ⅜ ─ ≤ ─ ≤⌂∫√ ╩ ⇔ ∕

╣∙╣ ╩ ╘≡ ╩ ═√⁹ 

 

 

─1980 ─ 10 ≤

─ 2000 ─ 10 ⌐ ⌂ ⅜ ╠╣ 2000

│ ⅜ ⅝™◒ꜝ☻─ ⅜ ⇔

─◒ꜝ☻≢ ⅜ ↄ⌂∫√⁹ 

ₒ ₓ 

1980 │ 3 5 m/s ─ ≢№∫√⅜

1990 │ 3 m/s ╩⅝╢ ⅜ ↄ⌂

 

ₒ ₓ 

2.5 m/s ╩ ∟ ∫

√ ⅜ ╠╣⌂⅛∫√⁹ 

▪ⱷ♄☻ ≢│ ⌐│ ⅜⌂ↄ ∞

↑⅜ ╕∫≡™╢↓≤⅜ ╘╠╣╢⁹ 

10 m/s ─ ⅜ 1981-1990 ⌐│ 184 (

12.3 )№∫√⅜ 2001-2010 │ 92 (6.0 )≤⌂╡

⇔√⁹ 

10 m/s ─ ⅜1981-1990 ⌐│25 ( 1.7 )

№∫√⅜ 2001-2010 │ 3 (0.2 )≤⌂∫√⁹ 
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ᵓ ⅛≥℮⅛─  

⅜ ╕∫√ ⅜ ⌂≥─ ⌂

─ ≢№╢ ╙ ↕╣╢─≢ ⌐ ™

─ ≤ ⇔√⁹ 

ᵔ ≤ ─  

│ ⌐╟∫≡ ∂╢─≢  

 

 

 

 

 

 

 

 

 

 

 

ᵔ ≤ ─  

│ ⌐╟∫≡ ∂╢─≢ │ ⌐ ∆╢⁹ ─ 1980

≤ ⅜╒╓ ⇔√ 2000 ≢ ╩ ∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ה ₐ ⌐╟╢ ₈ ♄◦₉┼─ ₑ 2013 Vol.65 ╩  

 

⌂ ⌂╠┌ ≤ │ ─ ╩ ∆

│∏⌂─≢ ▪ⱷ♄☻ ─ ─╖ ⅜ ↕ↄ⌂

∫√ ≢№╢↓≤╩ ⇔≡™╢⁹ 

1981 1990 ─ │ ≤

⅜ ⌂ ╩ ⇔

1hPa №√╡ 3 m/s ≤⌂╢

ₒY=3.17X+1.93ₓ⅜ ╠╣

│ 0.89 ─ ™ ╩ ⇔√⁹ 

2001 2010 ─ │ ≤ ⅜

╛╛ ≤⌂╡ ≤ ─

│ 0.71 ⌐ ⅜∫√⁹

ₒY=1.63X+1.63ₓ⌐╟╣┌ ∂

⌐ ∆╢ │ ⌐ ╕∫√⁹

2000 ≢│ ─ ⅜

╠╣√⁹↓╣│ ─

⌐╟╢ ─◄Ⱡꜟ◑כ⅜ ╦╣√

↓≤╩ ⇔ ─ │

─ ⅜ ⌐ ╦╢↓

≤⌐╟╢╙─≤ ⅎ╠╣╢⁹ 
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1.3 ≤ ─  

⌐⅔↑╢ ⌐ ╢ ≤ ─ │ ─≤⅔╡

≢№╢⅜ ⱴ♬ꜙ▪ꜟ≢│ ─ ⌂ ↑

⌐≈™≡ ∆╢╙─≢№╡ ∕╣ ─ ⌐≈™≡│ ─ⱴ♬ꜙ▪ꜟ╩

↕╣√™⁹ 

1.3-1  ≤ ─  
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⅝ ⌐⅔↑╢  

│ ⅜ ╠ ⇔╟℮≤∆╢₈ ─

┘ ─ ₉─ ⌐≈™≡ ─ ─ ⅛╠─ ╩ ╘╢√╘⌐ ∆

╢ ≢№╡ ≥─╟℮⌂ ⅜ ≢№╢⅛╩№╠⅛∂╘ ∆╢↓≤⌐╟╡

┘ ─ ╡╩ ⇔ ⅜ ╠╣√ ⌂ ╩ ∆╢↓≤⅜

≤⌂╢⁹ 

│ ⅝ ≢ ℮ ⌐ ∆╢ ╩ ∆╢√╘─ ≢№

╡ ⌐≈™≡│ ─ ⱴ♬ꜙ▪ꜟ⌐ ↕╣≡™╢⅜

↓↓≢│ ⌐ ∆╢ ⌐≈™≡ ∆╢⁹ 

2.1 ≤⇔≡ ∆═⅝  

⅝⌐⅔™≡│ ─ ≤⇔≡ ∆═⅝ ≤⇔≡

1 ₈ ⌐ ∆╢ ₉≤⇔≡ ⇔≡™╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

⌐≈™≡│₈ ⱴ♬ꜙ▪ꜟ ,2007 3 ₉╩ ∆╢

╙─≤∆╢⅜ ⌐ ⌐ ╢ ─ ה ⌐≈™≡╕≤

╘╢⁹ 

⌂⅔ ─ ⌐≈™≡│Γ⅔╟∕Δ╛Γ ╖Δ≢ ≤∆╢⁹ 

ᵑ ─ 1/25,000 ─ ╩ ≤∆╢  

ה  ⌐ ℮ ┘ ╩ ∆╢  

ה  ─ ┘ ─  

ה  ∆╢ ─  

ה  ╕≢─ ─ ╩ ╗  

─⧵ה  ─ ה ה  

ה  ה ─ ─ ╩ ╗ ה ─ ⅜

⅛╢╟℮⌐ ┘  

 

₡   ┘ ₢ 

 │ ⌐ ╢ ─ ┘⌐ ┘ ─ ╩

∆╢⌐№√∫≡│ ╩ ℮⌐ ≤ ╘╢ ≢ ⌐ ╩ ╓∆

─ ₈ ₉≤™℮ ) ┘⌐ ┘∕─ ─

₈ ₉≤™℮ )⌐ ⇔ ⌐ →╢ ╩ ⇔⌂↑╣┌⌂╠⌂™  

 ⌐ ∆╢  

▬ ─  

꜡ ─  

Ɫ ─  

♬ ─ ─  

ⱱ ∕─ ⌐ ∆╢  
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ᵒ ─ ─  

 )  

─ ◌♇♩▬fi ◌♇♩▪►♩

ⱢⱩ ♃כ꜡ה ╒⅛ ─ ╩ ⇔√╙─ ─

 

)  

─ ─ ↕ ─ ╩ ⇔√╙

─  

 ) ∕─  

↕ 13 ╩ ⅎ╢ ─ ─ ╩ ⇔√╙─ ─

│ ┘ ─ ⅜ ⅛╢╙─  
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ה 2.2  

↓↓≢│ ◓Ⱨfiכ◖☻ ─ ⅝ ≢ ℮ ─ ─℮∟

⌐ ╢ ⌐≈™≡ ∆╢⁹ 

Ẽ₈ ⱴ♬ꜙ▪ꜟ ה ה ∕─ ─ 22 3 ₉p.16 

⌐ ╢ ╩

(1) ∆═⅝  

  ▪ ─  

  ▬ ─  

  ► ⌐╟╢  

  ◄ ─  

(2)  

─ ─ ╩ ╕ⅎ ⌐ ╢ ╩ ↑╢⅔∕╣⅜№╢ ╩ ∆╢⁹ 

(3)  

┘ ┼─ⱥ▪ꜞfi◓ ⌐╟╢ ─ ┘ ⌐╟╢⁹ 

(4)  

    ⇔√ ↔≤⌐ ⌐ ∆╢ ─ ⌐╟╢ ╩ ∆

╢⁹ 

(5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ⌐ ╢ ⅜≥─╟℮⌐ ╘╠╣√─

⅛ ∕─ ┘ ⌐≈™≡ ∆╢⁹ 

ₒ  ₓ 

2  

⌐≈™≡│ ₈ ⌐ ╢ ─ ⅎ ⌐

∆╢ ₉ ≢ ↕╣≡™╢ ─ ╩ ╕ⅎ ⌐ ∆╢ ⅜№

╢⁹ 

ủ ⅛╠ 1,000 ╣≡™╢ ה ⅛╠╙ ⅜ ⇔≡™╢ ╩

∆╢≤ 1,000 ╣≡™╢⅛╠≤™∫≡ ⅜ ≢№╢≤ ∆╢─│ ∏

⇔╙ ≢│⌂™⁹ 

ủ ⌐╟╢ │ ꜠ⱬꜟ⅜ ↄ≡╙ ₈ ⌐ ₉≤ ∂╢ ⅜ ─

≤ ⇔≡ ™≤™℮ ╙♃כ♦ ∆╢⁹ 

 

 

β(1) ┘(3) (5)⌐≈™≡│ ─ ⱴ♬ꜙ▪ꜟ╩ ─↓≤⁹ 
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ה ─ ⌐ ∆╢  

ᵑ ┼─ ה ⌐≈™≡ 

ה ╩ ⌐ ╘╢⅛≥℮⅛─ ⌐№√∫≡│

⅛╠ ╡ ה ╕≢─ ╩ ≤⇔≡™╢ ⅜ ™⅜ ≤

─ ⌐≈™≡│ ⌂ ⅜ ™⁹ ⌂ ≤⇔≡│ ⌐

ⅎ╢ ─ ╛ꜞ☻◒≢№╢⅜ ─ ≢│ ┼─ ╩

⌐ ∆╢ ⅜ ↕╣≡™⌂™√╘ ⌂ ⅜⌂™ ╡

≤⇔≡ ∆╢↓≤⅜ ╕⇔™⁹ 

ᵒ ─ ⌐≈™≡ 

│ ⌂ ⌐ ∆╢ ⅜ ™√╘ ╩ √⇔≡™≡╙

⅜ ∆╢↓≤⅜№╢↓≤⅛╠ ⅛╠─ ─ ⌐≈™≡╙ ⇔√

≢ ∆╢ ⅜№╢⁹ 

ᵓ ה ─ ⌐≈™≡ 

⅛╠─ ⌐╟╢ │ ─ ╟╡╙ ⅜ ⅝ↄ

─ ⅜ ™⁹ ⅜ ™≤ ↕╣╢ ≢№∫≡╙ ∂╢

⅜ ⌐≈⌂⅜╢ ⅜№╡ ∕╣∞↑≢ ⅜ ≢№╢≤ ™ ╣⌂™ ╙

№╢⁹∕─√╘ │ ─ ⌐╟╡ ╩♃כ♦⌐ ⇔ ╕√ ≤

─◖Ⱶꜙ♬◔כ◦ꜛfi⌐╟╡ ┼─ ╩ ⌐⸗♬♃ꜞfi◓∆╢↓≤⅜

╕⇔™⁹ 
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2.3 ─  

 

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⌐╟╡ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ╓∆ ╩ ⌐

⇔ ╢╟℮ ⌐ ⇔ ⌐ →╢ ─℮∟⅛╠ ⌐ ∂≡

╩ ∆╢√╘⌐ ⌂╙─╩ ∆╢⁹ 

▪ ─  

▬ ─  

► ─  

(2)  

│ ┘ ─ ╩ ╕ⅎ≡ ─ כ◌♇ꜞⱨכ♪ꜗ◦

⌐ ╢ ╩ ↑╢⅔∕╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

(3)  

⌐╟╢ ─ ┘⌐ ─ ┘ ≤∆╢⁹ 

(4)  

(1)≢ ∆═⅝ ≤⇔≡ ⇔√ ↔≤⌐ ─ ꜞⱨכ♪ꜗ◦

כ◌♇ ⌐ ∆╢ ╩ ∆╢⁹ 

(5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ─ ⌐ ╢ ⅜

≥─╟℮⌐ ╘╠╣√─⅛ ∕─ ┘ ⌐≈™≡ ∆╢⁹ 
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₈ ─ ₉─ ─ ≤⇔≡│ ⌂ ⌐╟╢₈ ₉ ┘

─ ⅜₉כ◌♇ꜞⱨכ♪ꜗ◦₈╢╟⌐ →╠╣╢⁹ 

≢│₈ ─ ₉─ ⌐₉כ◌♇ꜞⱨכ♪ꜗ◦₈╩ ⇔ ∆╢⁹ 

⌂⅔ ⌐╟╢₈ ₉⌐≈™≡│ ─ⱴ♬ꜙ▪ꜟ╩ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⌐╟╡ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ╓∆ ╩ ⌐

⇔ ╢╟℮ ⌐ ⇔ ⌐ →╢ ─℮∟⅛╠ ⌐ ∂≡

╩ ∆╢√╘⌐ ⌂╙─╩ ∆╢⁹ 

▪ ─  

▬ ─  

► ─  

ₒ  ₓ 

(1) ∆═⅝  

◓Ⱨfiכ◖☻│ ─ ≢№╡ ─ ה ה ─

─√╘⌐ ⌂ ╩ ╢↓≤╩ ⌐ ℮⁹ 

▪ ─  

─ ≤⇔≡ ⌐ →╢╙─╩ ∆╢  

1 ─  

2 ≢ ↕╣√ ┘↓╣╠⌐ ∆╢

─ ─כ◌♇ꜞⱨכ♪ꜗ◦ ╩ ↑╛∆™ ─  

 

 

 

ₒ◖ꜝⱶ 4ₓ◦ꜗ♪כⱨꜞ♇◌כ≤│ 

 

│≥כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ─ ⌐ ™ ─ (Ⱪ꜠כ♪)─

⅜ ⇔≡ ⌐ ⅜ ∂╢ ╩ ∆⁹ ⅜ ─ ─ ⌐ ∫≡™╢

↓─ ─ ⌐╟╡ ⅜ ╩ ⅎ╢⌂≥─ ⅜ ∂≡⅔╡ ┼─

─ ⅜ ∂≡™╢⁹ 

 

☺כⱷ▬─כ◌♇ꜞⱨכ♪ꜗ◦ 2.3-1  

( ₐ ⌐ ╢ ─ ⅎ ⌐ ∆╢ ( )ₑ 2011 6
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▬ ─  

─ ⌐≈™≡─ │ ─ ה ה

─ ∕─ ⌂ ≤∆╢  

╕√ ⌐ ∂≡ ─ ⌐≈™≡ ∆╢⁹ 

► ─  

1) ⇔╟℮≤∆╢ ─ ─ ╩ ∆╢√╘ ─ ≤⌂╢

┘ ╩ ∆╢  

2) ╩ ⇔╟℮≤∆╢ ≢ ─ ⌐╟╡ ꜞⱨכ♪ꜗ◦

╢╟⌐כ◌♇ ╩ ╓∆≤ ↕╣╢ ─ ⌂ ⌐⅔↑╢ ─ ⁹ 

3) ─ ─ ⌐ ─ ╩ ≤∆╢ ─ ⅜

№╢ │ ∕╣╠─ ⌐⅔↑╢ ┘ ─ ╩ ∆╢⁹ 

 

 (2)  

│ ┘ ─ ╩ ╕ⅎ≡ ─ כ◌♇ꜞⱨכ♪ꜗ◦

⌐ ╢ ╩ ↑╢⅔∕╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

ₒ  ₓ 

(2)  

─ ⌐⅔™≡ ┘ ─ ─ ─ ⅛╠

╕≢─ ⌐ ⅜ ∂╢≤ ↕╣╢ ╩ ≤∆╢  

⅜כ◌♇ꜞⱨכ♪ꜗ◦╩ ∆╢≤↕╣╢ כ♃כ꜡ ─10 ─

≤∆╢ ─

β1

╙№╢⅜ כ♃כ꜡ ─10 ╟╡╙ ≤⇔≡™╢

╙╖╠╣╢↓≤⌐ ∆╢ ⅜№╢⁹ 

≢─  

  ♪▬♠        1,300   

  ♦fiⱴ1,500      ◒כ   2,000  

  ◌♫♄○fi♃ꜞ○   1,300  

  ▬◑ꜞ☻        900  

  ▪ⱷꜞ◌        

β1 Office of the Deputy Prime Minister ₐPlanning for Renewable Energy A Companion Guide 

to PPS22ₑ 2004  

 

 

    ─ ─ ⌐ ∆╢  

─ │ ⇔™ ≢№╡ ⌂ ⅜ ↕╣≡™⌂™↓≤⅛╠

─ ⌐⅛⅛╦╠∏ ⌐ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 
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(3)  

⌐╟╢ ─ ┘⌐ ─ ┘ ≤∆╢⁹ 

ₒ  ₓ 

(3)  

─ ┘ ─ │

⌐ ≠ↄ ה ─ ⌐╟╢  

 

 

(4)  

(1) ∆═⅝ ≤⇔≡ ⇔√ ↔≤⌐ ─ כ◌♇ꜞⱨכ♪ꜗ◦

⌐ ∆╢ ╩ ∆╢⁹ 

ₒ  ₓ 

(4)  

∆═⅝ ≤⇔≡ ⇔√ ↔≤⌐ ⌐כ◌♇ꜞⱨכ♪ꜗ◦ ∆╢

╩╦⅛╡╛∆ↄ ∆╢⁹ 

2.3-2⌐ ╩ ™√≤╡╕≤╘ ╩ ∆⁹ 

 

(a)                  (b)  

2.3-2 ─  

 

 

 (5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ─ ⌐ ╢ ⅜

≥─╟℮⌐ ╘╠╣√─⅛ ∕─ ┘ ⌐≈™≡ ∆╢⁹ 

ₒ  ₓ 

 (5) ⌐ ╢ ─  

╩╟╡ ™╙─⌐∆╢√╘⌐│ ╠⅜ ╛ ⌂≥≤─◖Ⱶ

╩fiꜛ◦כ◔♬ꜙ ╡ ─ ⌐≈™≡ ⌐ ╦⅛╡╛∆ↄ ∆╢↓≤⅜ ╘

╠╣╢⁹∕╣⌐╟∫≡ ─ ⌐ ⇔≡ ⅛╠╟╡ ─ ⅜ ╠╣╢≤

─ ╙ ≢⅝╢⁹↓─╟℮⌂ ⅛╠ ╩ ∆╢ ≢ ↕╣√ ₁

⌂ ┼─ ⌐≈™≡ ∆╢⁹ 

⌂⅔ ↓╣╠─ │ ⌐⅔↑╢₈ ₉─ ⌐⅔™≡ ₈

⅝ ─ ─ ₉≤⇔≡ ↕╣╢↓≤≤⌂╢↓≤⌐

∆╢⁹ 

≤⇔≡ 2.3-1⌐≤╡╕≤╘ ╩ ∆⁹ 
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2.3-1 ⌐ ╢ ─ ┘∕─  

  ◖ ⱷ fi ♩ 

⌐╟╢  

ה ─ ⌐ ↕╣╢ ⌐╟∫≡ ─ ─

ủủ ─כ◌♇ꜞⱨכ♪ꜗ◦⅜ ╩ ↑╢ ⅜ ⅎ╠╣╢⁹

┘

╩ ╕ⅎ√

─ ⅎ  

ה ─ ⅜ ⌐⅛⅛╠⌂™ ⌐ ╩ ⇔ ─ ⌂™ ה

╩ ∆╢⁹ 

◓Ⱨfiכ◖☻ ⌐

⅔↑╢  

ה ╩ ∆╢ ⌐⅔™≡ ─כ◌♇ꜞⱨכ♪ꜗ◦ ╩ ⇔≡ ẽ

ẽ ┘ỏỏ ⅛╠ ⌂ ╩ ∆╢╟℮ ⇔√⁹ 
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2.4  

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⅜ ─ ⌐ ╓∆ ╩ ⌐ ⇔ ╢╟℮ ⌐ ⇔

⌐ →╢ ─℮∟⅛╠ ⌐ ∂≡ ╩ ∆╢√╘⌐ ⌂

╙─╩ ∆╢⁹ 

▪ ─  

▬ ─  

► ─  

◄ ─  

○ ∕─  

(2)  

│ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔∕

╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

(3)  

⌐╟╢ ─ ┘⌐ ─ ┘ ≤∆╢⁹ 

(4)  

⇔√ ↔≤⌐ ⌐ ∆╢ ╩ ∆╢⁹ 

(5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ─ ⌐ ╢ ⅜

≥─╟℮⌐ ╘╠╣√─⅛ ∕─ ┘ ⌐≈™≡ ∆╢⁹ 
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 (1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⅜ ─ ⌐ ╓∆ ╩ ⌐ ⇔ ╢╟℮ ⌐ ⇔

⌐ →╢ ─℮∟⅛╠ ⌐ ∂≡ ╩ ∆╢√╘⌐ ⌂╙

─╩ ∆╢⁹ 

▪ ─  

▬ ─  

► ─  

◄ ─  

○ ∕─  

ₒ  ₓ 

(1) ∆═⅝  

◓Ⱨfiכ◖☻│ ─ ≢№╡  

ᵑ ─ ₒ◖ꜝⱶ 5ₓ(p.20) ─ ╩ ⌐ ∆╢ 

ᵒ ─ ה ה ─ ─√╘⌐ ⌂ ╩ ╢ 

↓≤─ 2 ╩ ⌐ ℮⁹ 

│ ⅜ ↕™√╘ ⌐ ─ ⌐│⌂╡

⌐ↄↄ ╕√ ♦☺♃ꜟ ─ ⌐╟╡ ↓╣╠─ ⅜ ∆╢ │

ↄ⌂∫≡™╢⁹⇔⅛⇔ ─ ⌐ ℮ ─ ⌂ ⌐╟╡ ♥꜠ⱦ╛

ꜝ☺○ ─ ⌐ⱡ▬☼⅜ ⇔√╡ ⱡ▬☼╛ ⅜ ≤⌂╢ ™╦╝╢ⱨ

כ♃♇ꜝ ₒ◖ꜝⱶ 6ₓ(p.21) ⌐≈™≡│ ♦☺♃ꜟ ≢№∫≡╙ ┘

∕─ ─ ⌐╟∫≡│ ∆╢ ⅜№╢⁹ 

⌂⅔ ⌐№√∫≡│ ה ╩ ∫≡™ↄ ≢ ⌂ ≢№╢↓≤⅛╠

─ ─ ─ ⌂≥⅜ ↕╣╢ ╛ ─

⌂≥ ─ ⌐≈™≡╙ ∆╢⁹ 

─ ≤∆═⅝ │ ▪ ─ ┘ ▬ ─ ╩

≤⇔ ∕─ ─ ╩ ℮⁹ 

▪ ─  

ה ╩ ⇔≡™╢ ─ ≤─   

▬ ─  

ה ⌂♥꜠ⱦ ─ ─  

ה ─ ⌐ ╩ ⇔≡™╢⅛  

─⧵ה ꜝ☺○ ╩ ╘√ ─  

► ─  

ה ─ ─ ⌐ ─ ≤⌂∫≡™╢  

◄ ─  

ה ─ ─ ╩ ↑╢ ─№╢ ─  

ה ╩ ∂↕∑≡™╢ ─№╢ ─ ─  

○ ∕─  

ה ─   
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ₒ◖ꜝⱶ 5ₓ ≤│ 

 

│ ≢│ ♥꜠ⱦ ꜝ☺○ ┘ ⌂≥⌐⅔↑╢ ─ ╩ ∆⅜

≢│ ⌐ ╛ ─ ⌐╟╢♥꜠ⱦ─ ╩ ∆↓≤⅜ ™⁹ 

2.4-1 ⌐ ∆╟℮⌐ ⌐╟╢ ⌐│ ♥꜠ⱦ ⅜ ≢ ╠╣ ─ ↕

⅜ ⇔≡ ∆╢₈ ₉≤ ≢ ⇔√ ⅜ ─ ⅛╠ ⌐

⇔≡ ∂╢₈ ⱴꜟ♅Ɽ☻ ₉⅜№╢⁹ 

⌐ ♦☺♃ꜟ ─ │▪♫꜡◓ ⌐ ⇔≡ ⌂ↄ⌂╡ ⌐≈™≡│ ♦☺♃

ꜟ │▪♫꜡◓ ⌐ ═ ⌐ ↕╣ ↄ─ │ ⇔⌂™⁹√∞⇔ ↕╣

╢ ─ ↕⅜ ⅝ↄ ⇔ ─ ⌐│ ▪♫꜡◓ ╟╡ ⅜ ⅜╢↓≤⅜

№╢⁹ 

│ ⌂ⱦꜟ ⌐ ═≡ ⅜ ↕™√╘ ─ ≤│⌂╡⌐ↄ

™⅜ ┼─ ⌐ ═≡ ┼─ ⅜ ™ ≢│ ⅜ ∆╢↓≤⅜

№╢⁹╕√ 1 ≢│ ≤⌂╠⌂™ ─ ≢╙ ↕╣╢ ⌐│ ≤⌂╢

↓≤⅜№╢⁹ 

─ ⌐╟∫≡ ⅜ ╣√ ⅜№╢⅜ ↓╣╠│ ≡ⱨꜝ♇♃כ ≢№

∫√≤↕╣╢⁹ ─ ⌐╟╢ⱨꜝ♇♃כ ─ Ⱪ꜠כ♪─ ⌐ ╦∑≡♥꜠

ⱦ─ ⅜ ╣√╡ ꜝ☺○─ ⌐ⱡ▬☼⅜ ∆╢↓≤⅜№╢⁹ 

 

 

2.4-1 ─ ⱷ◌♬☼ⱶ 

 

☿fi♃כ ₐ ♦☺♃ꜟ ₑ 2003  
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ₒ◖ꜝⱶ 6ₓⱨꜝ♇♃כ ─ⱷ◌♬☼ⱶ 

 

─ ≢│ ⅛╠ ╩ ╠∏⌐ ∆╢ ≤ ─

⅜ ⌐ ↕╣╢⁹↓─≤⅝ │ ⌐╟╢ ╩ⱬ◒♩ꜟ ⌐

⇔√ ≤⌂╢√╘ ⌐ ⇔≡ ≤ ─ ╩ ∂ ↕╣√

│ ∆╢⁹ 

↕╠⌐ ⅜ ∆╢↓≤⌐╟╡ ─ ≤ ⅜ ⌐ ∆╢√╘

│ ⌂ ╩ ℮⁹ 

2.4-3 a ⌐ ∆╟℮⌐ ⅜ ∑╢ ⅜ ™√╘ ─ ≤

─ ⌐╟╢ │ ⌂ↄ ─ │ ≢⅝╢ ⌂⇔ ⁹ 

2.4-3 b ─╟℮⌐ ה ⌐№╢ ™ ⌂≥⌐╟╡ ⅜ ╠╣ ⅜

™ │ ⌐╟╢ ⅜ ≢⅝⌂ↄ⌂╡ ⅜ ─

꜠ⱬꜟ╩ ╢ ⱨꜝ♇♃כ ⅜ ∆╢↓≤⅜ ↕╣╢⁹ 

⌂⅔ ─ ≢╙ ─ ≢ ⅜ ╠╣ ⅜ ™ │

─ ⌐╟╢ⱨꜝ♇♃כ ⅜ ∆╢ ⅜№╢⁹ 

 
2.4-3 ─ ⌐ ∆╢  

 

☿fi♃כ ₐ ♦☺♃ꜟ ₑ 2003  
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(2)  

│ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔∕

╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

ₒ  ₓ 

(2)  

│ ≤ ▪fi♥♫─ ╟╡ ─ ┬ ─№╢ 

╩ ⇔ ∆╢⁹ 

 

─ ─  

 

ה ⅜ ↕╣╢ ⌐ ╩ ↑╢⅔∕╣─№╢ ⅜

⇔⌂™↓≤⅜ ╠⅛⌂ ∆╢↓≤⅜≢⅝╢⁹ 

ה ⅜ ↕╣╢ ≢ ⌐ ⅜ ↕╣≡™╢ ⌐│

∆╢↓≤⅜≢⅝╢⁹ 

 

 

(3)  

⌐╟╢ ─ ┘⌐ ─ ┘ ≤∆╢⁹ 

 

ₒ  ₓ 

(3)  

│ ╩ ≤∆╢⁹ 

▪ ─  

ה  ─ ⌐ ∆╢ ─ ⌐╟╢⁹ 

▬ ─  

ה ─ ╛ ─ │ ≢─ ⅝ ╡ ⌐

╟╢⁹ 

► ─  

ה  ┘ ⌐╟╢⁹ 

◄ ─  

ה  ─ ┘ ⌐╟╢⁹ 

○ ∕─  

ה  ┼─ ⅝ ╡ ⌐╟╢⁹ 
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(4)  

(1) ∆═⅝ ≤⇔≡ ⇔√ ↔≤⌐ ⌐ ∆╢ ╩

∆╢⁹ 

ₒ  ₓ 

4  

∆═⅝ ≤⇔≡ ⇔√ ↔≤⌐ ⌐ ∆╢ ╩╦⅛

╡╛∆ↄ ∆╢⁹ 

─ ┘  

ᵑ ─  

♥꜠ⱦ☺ꜛfi ─ 2.4-3 ┘ ─ ⅜

∂≡™╢ ⌐≈™≡ ∆╢⁹ 

 

 

2.4-3 ♦☺♃ꜟ  ◄ꜞ▪─  

♦☺♃ꜟ HP http://www.dpa.or.jp/ ╟╡ 

 

ᵒ ─  

─ ┘ ∆╢ ► ○ ─ ╩ ⇔

⌐⅔↑╢ ─ ╩ ► ○─ ─℮∟

⌐ ╢ ⌐≈™≡│ ╩ ∆╢↓≤ ⁹ 
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 (5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ─ ⌐ ╢ ⅜

≥─╟℮⌐ ╘╠╣√─⅛ ∕─ ┘ ⌐≈™≡ ∆╢⁹ 

ₒ  ₓ 

 (5) ⌐ ╢ ─  

╩╟╡ ™╙─⌐∆╢√╘⌐│ ╠⅜ ╛ ⌂≥≤─◖Ⱶ

╩fiꜛ◦כ◔♬ꜙ ╡ ─ ⌐≈™≡ ⌐ ╦⅛╡╛∆ↄ ∆╢↓≤⅜ ╘

╠╣╢⁹∕╣⌐╟∫≡ ─ ⌐ ⇔≡ ⅛╠╟╡ ─ ⅜ ╠╣╢≤

─ ╙ ≢⅝╢⁹↓─╟℮⌂ ⅛╠ ╩ ∆╢ ≢ ↕╣√ ₁

⌂ ┼─ ⌐≈™≡ ∆╢⁹ 

⌂⅔ ↓╣╠─ │ ⌐⅔↑╢₈ ₉─ ⌐⅔™≡ ₈

⅝ ─ ─ ₉≤⇔≡ ↕╣╢↓≤≤⌂╢↓≤⌐

∆╢⁹ 

≤⇔≡ 2.4-1 ⌐≤╡╕≤╘ ╩ ∆⁹ 

2.4-1 ⌐ ╢ ─ ┘∕─  

  ◖ ⱷ fi ♩ 

⌐╟╢  

ה ─ ⌐ ↕╣╢ ⌐╟∫≡ ─ ─

ủủ ⅜ ─ ╩ ↑╢ ⅜ ⅎ╠╣╢⁹ 

┘

╩ ╕ⅎ√

─ ⅎ  

ה ─ ⅜ ⌐ ┌⌂™ ⌐ ╩ ⇔ ─ ⌂™

ה ╩ ⇔√⁹ 

◓Ⱨfiכ◖☻ ⌐

⅔↑╢  

ה ╩ ∆╢ ⌐⅔™≡ ─ ╩ ⇔≡ ẽẽ ┘

ỏỏ ⅜ ≤ ─ ⌐ ╠⌂™╟℮⌂ ╩ ⇔√⁹ 
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2.5  

↓↓≢│ ◓Ⱨfiכ◖☻ ─ ⅝ ≢ ℮ ─ ─℮∟

⌐ ╢ ⌐≈™≡ ∆╢⁹ 

Ẽ₈ ⱴ♬ꜙ▪ꜟ ה ה , 21 3 ₉p.7 

⌐ ╢ ╩  

(1) ∆═⅝  

▪. ─  

ᵑ ה ה ה ה  

ᵒ ⌂≥─ ה  

▬. ⌂ ┘ ∆═⅝ ─ ─ ┘ ─  

(2)  

─ ─ ╩ ∆╢ ≢ ⌂ ╩ ∆╢⁹ 

(3)  

─ ה ⅝ ╡ ┘ ╩ ℮⁹ 

(4)  

▪. ─  

▬. ⌂ ꜞ☻♩ ┘ ∆═⅝  

(5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ⌐ ╢ ⅜≥─╟℮⌐ ╘╠╣√─⅛

∕─ ┘ ⌐≈™≡ ∆╢⁹ 

ₒ  ₓ 

(1) ∆═⅝  

▪ ─  

⌐ ℮ ┼─ ⌂ │ ─≤⅔╡≢№╢⁹ 

2.5-1 ─ ⌐ ℮  

 

 

 

 

ה

  

⌐╟╢ ─ ה  ừ ừ ừ ừ

⌐╟╢ ─  ừ ừ ừ 

⌐╟╢ ─ ה  ừ ừ  

ה ⌐ ╦╢ ─  ừ ừ  

Ⱪ꜠כ♪ ♃꞉כ ┼─ ה  (ừ) ừ  

⌐╟╢  ừ ừ  ừ

 ◖►⸗ꜞ  

 ◄Ⱡꜟ◑הכ (2006) 

↓─℮∟ ⌐ ─ⱴ♬ꜙ▪ꜟ≢ ╣╠╣≡™⌂™Ⱪ꜠כ♪ ♃꞉כ ┼─ ה

Ᵽכ♪☻♩ꜝ▬◒ ⌐≈™≡ ◖►⸗ꜞ ╩ ╗ ╩ ≤⇔√ ╩ ℮⁹ 
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▬ ⌂ ┘ ∆═⅝ ─ ─ ┘ ─  

─ ⌐ ℮ ─ ( ╡ ╖)⌐ ∑≡ ─ ה

╩ ה ∆╢⁹ 

─ ( ╡ ╖)⌐№√∫≡│ ╛ ─ ─ ┼─ ⅝

╡ ⅛╠ ╩№╢ ⇔√ ≢ ∆╢⁹ 

─ ≤⇔≡│ ─╟℮⌂╙─⅜ →╠╣╢⁹ 

₈ה ─ ▬♯꞉◦,◒ⱴ♃◌ ₉( 2.5-1 ┘ 2.5-2  

₈ה ₉ 

ꜞ♪♅ה◑◦₈ה ꜞ♪♅ה◑◦ה ₉ 

ꜟכ◘ⱶꜝ₈ה ₉  

₈ה Important Bird Areas ₉ 
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β(2) (5)⌐≈™≡│ ─ ⱴ♬ꜙ▪ꜟ╩ ─↓≤⁹ 
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2.6  

↓↓≢│ ◓Ⱨfiכ◖☻ ─ ⅝ ≢ ℮ ─ ─℮∟

⌐ ╢ ⌐≈™≡ ∆╢⁹ 

Ẽ₈ ⱴ♬ꜙ▪ꜟ ≤ ≤─ ⅛⌂ ╣ ™ , 23 3 ₉p.6 

⌐ ╢ ╩

(1) ∆═⅝  

  ▪ ⌂ ─  

  ▬ ─  

  ► ⌂ ─  

  ◄ ⌂

™⌐╞℮

─  

(2)  

┘∕─ ≤∆╢⁹ 

(3)  

∕─ ─ ⱥ▪ꜞfi◓ ┘ ⌐╟╢ ─ ┘⌐ ─ ┘

≤∆╢⁹ 

(4)  

│ ↔≤⌐ ─ ⌐≈™≡ ╡╕≤╘╢⁹ 

  ▪ ─  

  ▬ ⌂ ─ ≤∕─  

  ► ─ ≤∕─  

  ◄ ⌂ ─  

  ○ ⌂

™⌐╞℮

─  

(5) ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ⌐ ╢ ⅜≥─╟℮⌐ ╘╠╣√─⅛

∕─ ┘ ⌐≈™≡ ∆╢⁹ 

ₒ  ₓ 

1 ∆═⅝  

│ ╛ ⅜ ⅝™⌂≥─ ⅛╠ ⅜ ≤⌂

╢ ⅜ ™√╘ ─ ╩ ™ ╩ ∆╢≤≤╙⌐, ╩

∆╢ ≢ ─ ⅜ ╣√ ─ ╩ ⌐ ∆╢↓≤⅜

≢№╢⁹↕╠⌐ ⅛╠─ ⌐ ∆╢ ╩ ↕ↄ∆╢ ⅜№╢⁹ 

↓─√╘ ─ ╩ ≡ ─ ╩ ∆╢

≢ ⌂ ─ ≤ ╩ ⇔ ─ ⌐╟╢ ⌂

⅛╠─ ┼─ ─ ╩ ↔≤⌐ ∆╢⁹ 

∆═⅝ ≤⇔≡│ ▪ ⌂ ─ ▬ ─ ► ⌂

─ ◄ ⌂

™⌐╞℮

─ ≤∆╢⅜ ⌐│ ⇔√ ╩ ╘

╢ ≤ ╩ ╘╢ ≢⌂ↄ≤╙ ↄ ⇔╕╣≡™╢ ⌂ ╘─ ⅜№

╢⁹ ⌂ │ ⌐╟╡ ╩ ≢⅝╢≤↕╣√ ─℮∟⅛

╠ ↄ ∆╢ 2.6-1 ⁹ 

╕√ ≢│ ⅜ ≤⌂╢ ⅜ ™↓≤⅛╠ ─

⌐⅔↑╢ ⌂≥ ╩ ⌐ ⇔

┼ ╩ ⅎ╢ ╩ ⌐ ∆╢ ₒ◖ꜝⱶ 7ₓ ⁹ 
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2.6-1  ( ╘─ )─  

─   

 

 

 

 

 

 

 

 

 

─ ⅜╡⅜№╢ №╢™│ ↄ─ ⅛╠ ╠╣╛∆™

 
 ⌂≥ 

─ ₁⅜ ╣╢╟℮⌂ ה ─ ™  
 ⌂≥ 

╩ ╢ ─ ≤ ≠↑╠╣╢╟℮⌂  
( )

 ⌂≥ 

⌐ ↄ ⇔╕╣≡™╢  

 ⌂≥ 

─ ╛ ה ה ⌂≥ ─ ⌂

 ⌂≥ 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

2  

─╟℮⌂ ⌂ ─ ╣√ ⅛╠╙ ↕╣╢√

╘ ─ ⌐№√∫≡│₈ ⇔™ ─ ⌐ ∆╢ ⌂ ₉o ◖

ꜝⱶ 8(p.30)ₓ ⌐ ↕╣╢ ⌂≥─ ⌐ ∆╢ ⅜№╢⁹ 

↕╣╢ ⅜ ™ │ ↕╣╢ ─ ⌐╟∫≡ ⌂∫≡ↄ╢⅜ ⅎ

┌Ⱪ꜠כ♪ ⅜ 100 ╩ ⅎ╢ ─ 100km ╣√ ⅛╠ ↕╣╢

⅜№╢⁹⇔√⅜∫≡ (1)≢ ∆╢ ⌐ ∂≡ ⌂ ─ ╩

⌐ ∆╢ ⅜№╢ ₒ◖ꜝⱶ 9(p.30)ₓ ⁹ 

 

ₒ◖ꜝⱶ 7ₓ ╩ ⇔√ ─ ≤ ─♃כ♦ ⌡ ╦∑ 

 

≤ ♁ⱨ♩╩ ∆╣┌ ─╟℮⌂↕╕↨╕⌂

⅜ ≢№╢⁹ 

ủ ⅛╠ ∆╢↓≤⅜≢⅝╢  

ủ ⅜ ⇔√ ─ ─ ╛  

ủ ⅛╠ ─ ╩ √ ─  

ה ⌐│ ─ ⌐ ∆╢ │ ↕╣≡™⌂™√╘

⅜ ≤ │☻כ◔╢⌂ ₁№╢ ⌐ ⅜ ≢№╢⁹ 

√╕ה ⌂♁ⱨ♩╩ ™√ ⌂ ╙ ≢№╢⅜ ╛ ─ ≢╛╛

⅜№╢⁹ 

↕╠⌐ ─ ⌐ ─ ╩ ⌡ ╦∑╢↓≤⌐╟∫≡ ┼─

─ ╩ ⌐ ∆╢↓≤⅜≢⅝╢⁹ 

≢⅝╢ ≡⇔≥♃כ♦ ─ ⅜ ↕╣≡™╢⁹ 

ᵑ ⱷ♇◦ꜙ (500 ⱷ♇◦ꜙ) (DID)⌂≥ 

ᵒ 100 ⱷ♇◦ꜙ ה  ⌂≥─  
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ₒ◖ꜝⱶ 8ₓ ⇔™ ─ ⌐ ∆╢ ⌂  

 ≢│ 10 ⌐ ⌐ ∆╢ ⌂ ⅎ

╩₈ ₉≤⇔≡ ⇔≡™√⅜ 19 ⌐│

⌂ ╩ ≢№╢₈ ─ ⱦ☺ꜛfi₉

⌐⅔↑╢ ⌂ ╖≤⇔≡ ≠↑╢≤≤╙⌐ ─

╩ ⇔ ₈ ה ₉≤⇔≡ ⇔√⁹╕√

21 7 ⌐₈ ⇔™ ─ ─ ⌐ ∆╢ ₉

⅜ ↕╣√⁹ 

↕╠⌐ 24 3 ⌐│ ⌐ ∆╢ ⌂ ⅎ

⌐ ⌂ ─≤╠ⅎ ⌂≥─ ╩ ⅎ ↕╠⌐

⅛╠─ ╕∟≠ↄ╡╩ ℮ ─ ╙ ⅎ√₈

⇔™ ─ ⌐ ∆╢ ⌂ ₉⅜ ↕╣√⁹ 

≢│ ─ ╩ ⌐≤╠ⅎ╢√╘⌐ ≤ ─ ⅛╠

↕╣╢ ⌂ ╙╕≤╕╡≢№╢₈ ₉≤⇔≡ ₈ ₉₈ ₉₈

₉₈ ₉─ ≈⌐ ⇔≡™╢ 2.6-1 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 2.6-1 ─  

ⱱכⱶⱭכ☺ http://www.pref.miyagi.jp/soshiki/tosikei/
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ₒ◖ꜝⱶ 9ₓ ⌐ ∂√ ─ ⅎ  

₈ ה ⌐⅔↑╢ ─ ⌐ ∆╢ ●▬♪ꜝ▬fi₉ 2013 3  

ה ─ ≢ ╩│∫⅝╡≤ ≢⅝╢ ─ ⅝↕ │ ⌐╟∫≡

⅜ ⌂╢⅜ ⌐│1 2°⅜ ™╠╣≡™╢⁹ 

ה │ ≤ ─ ≢№╢ ─ ⌐ ∂√ ⅎ ⌐

∆╢ ∞⅜ ⅜1 2°╩ ⅎ╢≤ ⌐ ⌐⌂╡ ∆ ⅜№╢≤↕╣╢⁹ 

ה ⌐ ⅜0.5° ≢№╣┌ ╛ ─ ⌐╟∫≡│ ⌐

⇔⌐ↄ™ ⅎ⌐ↄ™ ⌐⌂╢≤↕╣≡™╢⁹ 

2.6-2  ≤ ─ ⅎ ↕⅜ 70 ─  

  ─  

0.5° 8,000  

⅜╛∫≤╦⅛╢⁹ ≤ ─ ─ │ ↄ ●☻─

∑™╙№╢⁹ 

1° 4,000  

ⅎ╢⅜ ⌐│╒≤╪≥ ⌐⌂╠⌂™⁹●☻⅜⅛⅛∫≡

ⅎ⌐ↄ™⁹ 

1.5° 2° 2,000  

◦ꜟ◄♇♩⌐⌂∫≡™╢ ⌐│ ↄ ⅎ ⌐╟∫≡│ ⌐

⌐⌂╡ ∆⁹ 

◦ꜟ◄♇♩⌐⌂╠∏ ↕╠⌐ ⅜↕╣≡™╢ ⌐│ ╒

≤╪≥ ⌐⌂╠⌂™⁹ ─ ⌐╟∫≡│ ⅎ⌂™↓≤╙№╢⁹ 

3° 1,300  ╕≢ ↄ ⅎ╢╟℮⌐⌂╡ ⌐⌂╢⁹ │ ↑⌂™⁹

5° 6°   800  

╛╛ ⅝ↄ ⅎ ⌐╙ ⅝⌂ ⅜№╢ ╩ ∆ ⁹

╙╟ↄ ⅎ╢╟℮⌐⌂╢⁹ │№╕╡ ↑⌂™ ⅛ ⁹ 

10° 12°   400  

™∫┐™⌐ ⅝ↄ⌂╡ ╩ ↑╢╟℮⌐⌂╢⁹ ⌂≤↓╤

≢│ ─ ≤⇔≡│ ∫√ ⌐⌂╡ ─ ≤

│ ⇔ⅎ⌂™⁹ 

20°   200  →╢╟℮⌂ ⌐№╡ ╙ ↄ⌂╢⁹ 

₈ ●▬♪ꜝ▬fi( )₉ 1981,UHV  

 

2.6-1 ⌐ ∂√ ─ ⅎ ─ ⌐ ∆╢◦Ⱶꜙ꜠כ◦ꜛfi 

ה ɖ ─ ⅝↕│ ─ ⅝↕ ≤

╕≢─ ─ ≈─ ≢ ↕╣⁸

⌐╟∫≡ ╘╠╣╢⁹ 

ɖ

-1

/  

 2.6-2 ─  
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4  

│ ₈ ⱴ♬ꜙ▪ꜟ ≤ ≤─ ⅛⌂ ╣ ™ ₉ .13

⌐ ∆ ─ ↔≤⌐⌐≈™≡ ╡╕≤╘╢⁹ 

▪ ─  

▬ ⌂ ─ ≤∕─  

► ─ ≤∕─  

◄ ⌂ ─  

○ ⌂

™⌐╞℮

─  

⌂⅔ ⌐⅔↑╢ ⌂≥ ─

⌐№√∫≡│ ⅛╠─ ⌐╕≤╘≡ ∆╢ 2.6-3 ⁹ 

2.6-3 ⌐⅔↑╢ ─ ─  

⅛╠─

(km) 

 
 

DIDβ 
(ha) 

 
 

ha  

ה   

0 1   

1 5   

   

βDID  

 

5 ⌐ ╢ ─  

─ ╩ ∆╢ ≢ ─ ⌐ ╢ ⅜≥─╟℮⌐ ╘╠

╣√─⅛ ∕─ ┘ ⌐≈™≡ ∆╢⁹ 

↓╣╠─ │ ⌐⅔↑╢₈ ₉─ ⌐⅔™≡ ₈

⅝ ─ ─ ₉≤⇔≡ ↕╣╢↓≤≤⌂╢↓≤⌐ ∆╢⁹ 

≤⇔≡ 2.6-4 ⌐≤╡╕≤╘ ╩ ∆⁹ 

2.6-4 ⌐ ╢ ─ ┘∕─  

  ◖ ⱷ fi ♩ 

⌐╟╢ 

 

╠⅛ ה 1.3km ─ ⌐№╢ẽẽ ≢│ ─ꜝfi♪ⱴכ◒≤⌂╢ừừ Ỏ

Ỏ ─ ⌐ ⅜ ⇔ ⌐ ∆╢ ⅜№╢⁹ 

╠⅛ ה 1 2km ⌐ ∆╢ủủ ┘ỏỏ ≢│ ⌐ ∆╢

⅜ 1 2°╩ ⅎ ⌐ ∆╢ ⅜№╢⁹ 

┘

╩ ╕ⅎ

√ ─

ⅎ  

─┼fi▬ꜝ▬◌☻─ ה ⅜ ™╟℮⌐ ─ ╩

⌐ ∆╢⁹ 

╩ ה ⇔ ủủ ┘ỏỏ ⅛╠─ ╩≢⅝╢∞↑ ∆╢⁹ 

 הההההה

 ◓Ⱨfiכ◖☻

⌐⅔↑╢ 

 

╩ ה ∆╢ ⌐⅔™≡ ─ꜝfi♪ⱴכ◒≤⌂╢ừừ ỎỎ ─

─☻◌▬ꜝ▬fi─ ╩ ⇔√ ↕ ╩ ∫√⁹ 
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┘ ─ ⅝ ⌐⅔↑╢ ┘  

ה 3.1  

┘ ─ ⅝ ⌐⅔↑╢ ה ה ≤⇔≡

⌐ ╢ ⌐≈™≡ ∆╢⁹ 

Ẽ₈ ⱴ♬ꜙ▪ꜟ ה ה ∕─ ─ 22 3 ₉p.104 

⌐ ╢ ─ ╩

3.1.1  

(1) ∆═⅝  

(2)  

(3)  

(4)  

(5)  

(6)  

3.1.2  

(1)  

(2) ┘  

(3)  

(4)  

(5)  

3.1.3  

(1) ⅝ ─ ─  

(2) ─  

(3) ─  

(4) ─  

3.1.4  

(1) ─ ⌐ ╢  

(2) │ ∆╢ ⅜ ∆╢ ─ ⌐ ∆╢ ≤─ ⌐ ╢  

₈ ⌐╟╢ ─ ┼─ ⌐ ∆╢ ₉≢│

─↓≤⅜ ╠⅛⌐↕╣≡™╢⁹ 

ᵑ 

β1

⌐│ №╢™│∕╣⌐ ™ ─ ╙ ╕╣≡™╢⅜

⌂ ≢│↓╣╠─ ∕─╙─│ ≢№╢⁹ 

β1 ⅛╠ ∆╢ ─  

ᵒ ⇔⅛⇔ ⅜ ↕╣╢─│ ⌂ ⅜ ↄ │ ─

≤⇔≡ ⌂ ≢№╢⁹ ⌐ ⌐ ∆╢ swish ╛

─ ≢ ™ ╩╙≈ ─ ⅜ ─▪ⱡ▬▪fi☻ ℮╢↕↕ ╩ ╘

≡™╢≤ ⅎ╠╣╢⁹ 

ᵓ │ ⌂≥ ─ ⅜ ™≤⅝⌐ ⌐⌂╡ ⌂≥─ ≤⌂╡

╛∆™⁹└™≡│ ∕╣⅜ ⌐ ╩ ╓∆ ╙№╢⁹ 

ᵔ ─ ≤⇔≡│ ─ ⌐ ↄ ™╠╣≡™╢ ꜠ⱬꜟ

꜠ⱬꜟ ⅜ ≢⅝╢⁹ 

─↓≤⅛╠ ⌐≈™≡│ ⌐│ ─ ≤ ⌐ ─ⱴ♬ꜙ▪ꜟ

⌐ ⇔√ ה ה ╩ ≤∆╢⅜ ─╖⌐╖╠╣╢ ⌂
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╩ ╕ⅎ ⌐╟╡ ╩ ∆╢╙─≢№╢⁹ 

 

ₒ◖ꜝⱶ 10ₓ ─  

 

 ≤│ ₁─ ╛ ⌐≤∫≡ ╕⇔ↄ⌂™ ─↓≤≢№╡ №╢ ─ ≤⇔≡─

╩ ∆⌐│ ꜠ⱬꜟ ꜠ⱬꜟ ⅜ ↄ ™╠╣≡™╢⅜ ꜠ⱬꜟ─╒⅛

⌐ ╩ ™√≤⅝⌐ ↑╢ ⌂ ╩ ∆ ⌂ ─ ⌐│ ᵑꜝ►♪Ⱡ☻

ᵒⱡ▬☺Ⱡ☻ ᵓ▪ⱡ▬▪fi☻─ ⅜№╢⁹ 

 ⌂⅔ ⌐⅔™≡│ ᵓ─▪ⱡ▬▪fi☻⅜ ⅜☻כ◔╢⌂≥ ™⁹ 

ᵑꜝ►♪Ⱡ☻ ─ ⅝↕  

─ ⌂ ⅝↕╩ ∆ ≢№╢⁹ ꜠ⱬꜟ≤ ⌐ ⇔≡⅔╡ ─ ☻

Ɑ◒♩ꜟ⅜ ╦╠⌂™ ╡ ꜠ⱬꜟ⅜ ™╒≥ꜝ►♪Ⱡ☻│ ⅝ↄ⌂╢⁹ ™ ⅎ╢≤

ⅎ┌ ☻♥꜠○─ ≈╕╖ Ⱳꜞꜙכⱶ ╩ →╢⌐≈╣≡ ⅝ↄ⌂╢≤ ∂╠╣╢ ≤╙

≢⅝╢⁹╕√ ꜠ⱬꜟ⅜ ─ ⌐│ ─ ☻Ɑ◒♩ꜟ─ ╩ ↑╢⁹

꜠ⱬꜟ╛ ☻Ɑ◒♩ꜟ⅛╠ꜝ►♪Ⱡ☻╩ ∆╢ ISO532 ⅜№╡ ↄ ™

╠╣≡™╢⁹√∞⇔ ↓─ ╩ ⌐ꜝ►♪Ⱡ☻≤ ┘ ∕─╙─≢№╢⅛─╟℮⌐

∆╢↓≤⅜№╢⅜ ↓╣│ ⇔ↄ⌂™⁹ꜝ ►♪Ⱡ☻│ ─ ∆╢ ≢№╡ ISO532

⌂≥⌐╟∫≡ ⇔√ │№ↄ╕≢ ∕─ ≢№╢↓≤⌐ ╩≈↑╢ ⅜№╢⁹ 

ᵒⱡ▬☺Ⱡ☻ ╛⅛╕⇔↕  

ꜝ►♪Ⱡ☻⅜ №╢ ⅜ ⅛ ⅛⌐╟╠⌂™ ≢№╡ ∆╢ ─╛⅛╕⇔↕∕─╙

─≢│⌂™─⌐ ⇔≡ ⱡ▬☺Ⱡ☻│ ⌂ ─╖⌂╠∏ ⌂ ≤ ╩

⇔≡ №╢ ─ ≤⇔≡─╛⅛╕⇔↕ ╩ ∆╢ ≢№╢⁹ ⅎ┌ כ◌◓fi◦כ꜠

─ ─╟℮⌐ ⅛╪ ↄ≡ ⌂ │ ꜝ►♪Ⱡ☻⅜ ∂╒⅛─ ⅎ┌

─ ∆╢ ╟╡╙ⱡ▬☺Ⱡ☻⅜ ⅝™≤™ⅎ╢⁹↓╣╕≢◒ꜝ▬♃─ⱡ▬☺Ⱡ☻

⅜ ↄ ™╠╣≡™╢⅜ ╛ ⅜ ≤│™ⅎ∏ ╕∞ ─ ⅜ ⅝™

≤ ⅎ╠╣╢⁹ 

ᵓ▪ⱡ▬▪fi☻ ℮╢↕↕  

─ ⌂ ─╖⌂╠∏ ╩ ↄ ─ ╛ ⅛ↄ≈╤™≢™╢≤↓╤⅛⌂≥

─ ⌐╟∫≡╙ ∆╢ ⌐ ∆╢ ⌂ ╩ ∆ ≢№╢⁹∕─√╘

№╢ ⌐ ∆╢ ₁ ─▪ⱡ▬▪fi☻╩╟™ ≢ ╘╢─│ ≢№╢⁹∕↓≢ №╢

∆╢▪ⱡ▬▪fi☻─ │ ◖Ⱶꜙ♬♥▫כ─ Ɽכ☿fi♩⅜ ▪ⱡ▬ ≤ ∂

╢⅛⌂≥ ≤⇔≡ ⅎ╠╣√╡ ╩ ╘√╡∆╢─⅜ ≢№╢⁹ 

 

ה ה ה ה ה  

ₐ A-1 ₑ ☼כꜞ◦  2011  
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3.1.1  

≢─ ╛ ╩ ╕ⅎ ⌂ ה ╩ ⅎ⌂⅜╠ ╩

⇔ ∆╢⁹ 

 

(1) ∆═⅝  

─ ╩ ╕ⅎ ─ ┘ ┘⌐ ─ ╩ ⇔  

─ ⅜ ⌐ ╓∆ ╩ ⌐ ⇔ ╢╟℮ ⌐ ⇔≡ ⌐ →

╢ ─℮∟⅛╠ ┘ ╩ ℮√╘ ⌂╙─╩ ∆╢⁹ 

▪ ─  

ᵑ  ᵒ  ᵓ  ᵔ  

ᵕ ה  ᵖ  

▬ ─  

► ─  

◄ ┘ ⌐⅔↑╢ ⌐ ╢  

○ ∕─  

ₒ  ₓ 

1 ∆═⅝  

  ∆═⅝ ≤⇔≡│ ▪ ◄⌐ ⅎ ₈○.∕─ ₉≤⇔≡ ─ ⌐≈

™≡ ה ∆╢⁹ 

○.∕─  

ᵑ ─ ⌐≈™≡ 

─ ה Ɽ꞉כ꜠ⱬꜟ⌐≈™≡ ꜟכ○כⱣכ○ ┘ ○◒

│™╢№♪ⱩⱣfiכ♃ 1/3 ♪ⱩⱣfiכ♃◒○ ╛ ─ ─ ─ ╩

∆╢⁹ 

│™╢№ ה ⌐⅔™≡ ⅜ ≤⌂╢ ╩ ∆╢√╘⌐

⅜ ≢ ⇔≡™╢ ─ Ɽ꞉כ꜠ⱬꜟ⌐ ╢ ⅜ ⌐

≤⌂╢⁹ 

─≥↔ ה Ɽ꞉כ꜠ⱬꜟ─○כⱣכ○כꜟ ⱢⱩ ↕ ♃כ꜡

╛ ─ ╙ ∆╢⁹ 

ᵒ ⌐≈™≡ 

⅛╠─ │ ╕≢ ∆╢ ≢

─ ₁⌂ ─ ╩ ↑ ꜠ⱬꜟ╛ ⅜ ∆╢⁹

─ ↄ⅜ ⌐ ↕╣≡™╢↓≤╩ ∆╢≤ ─№╢ ╛

⌐╟╢ ─ ╛ ╩ ╩♃כ♦─╘√╢∆ ∆╢ ⅜№

╢⁹╕√ ⌐╟∫≡ ─ │ ⇔ↄ ╩ ↑╢√╘ ─

╛ ╩ ╗ ⌐≈™≡╙ ⅜♃כ♦⌂ ≤⌂╢╒⅛ ─ ⌐╟∫≡

∆╢ ╙№╢─≢ ⌂ ─ ⌐≈™≡╙ ∆╢ ⅜№╢⁹ 
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↕╠⌐ │ ⅜ ⅝™ ⌐ ↕╣ ⌐⅔↑╢ ─ ⅜

─ ⌐ ⇔ↄ ╩ ╓∆√╘ ╛ ─ ╩ ∆╢ ⅜

№╢⁹ 

 

(3)  

─ ─ ╩ ╕ⅎ (2)─ ⌐⅔↑╢ ⌐ ╢ ╩ ⇔

┘ ∆╢√╘⌐ ⅛≈ ⌂ ≤∆╢⁹ 

ₒ  ₓ 

3  

─ ⌐⅔™≡│ ─ ─ ╛ ─ ╩

⌐ ∆╢↓≤⅜ ≢№╢⁹╕√ ─ ╛ ╩ ∆╢ ⅜№╡

⌐≈™≡╙ ⌂ ≢ ╩ ∆╢↓≤⅜ ╕⇔™⁹↕╠⌐

┘∕─ ⌐≈™≡─ ⅜ ⌐ ⌂ ╙ ⇔≡⅔ↄ ⅜№╢⁹ 

─ ⌐ ℮ ─ ╩ ⌐ ∆╢√╘⌐│ ⌐⅔↑╢

β1

─ ╩ ∆╢ ⅜№╢⁹ 

β1 №╢ ⌐⅔↑╢№╢ ─ ─℮∟ ∆═≡─ ╩  

™√ ╡─ 3.1-1  

 

3.1-1 ─ ⌐ ⇔√ ─  

₈ ─ ה ⌐ ∆╢ 2013.3₉ 

3.1.2  

 

(4)  

─ ⌐ ≠ↄ ≤∆╢⁹ 

ₒ  ₓ 

4  

⅛╠─ ─ ≤⇔≡│ ₈ 23  ─ ה

⌐ ∆╢ ₉⌐⅔™≡ ─ 2 ⅜ →╠╣≡™╢⁹

─ ≢│ᵑ─ ⅜ ⅜╢№╙☻כ◔╢╣↕ ⌐⅔↑╢ ─ ≢│ ᵒ─

⅜ ⅜☻כ◔╢™≡╣↕ ≢№╢⁹ 
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ᵑ ISO 9613-2 ⌐╟╢  

↓─ │ ISO ⌐╟∫≡ ↕╣≡™╢ ⌐ ≠

ↄ╙─≢№╡ ⅛╠ ╩ ∆╢ ╩ ∆╢ ≢№╢⁹↓─ ≢

│ ⌂ ╩ ⇔ ⌐╟╢ ─

⌐╟╢ ─ ⌐⅔↑╢ ⌐ ⇔≡ ⌐ ↔≤

63Hz 8Hz ♪ⱩⱣfiכ♃◒○─ ⌐ ╩ ⇔ ∕─ ╩◄Ⱡꜟ

כ◑ ∆╢↓≤⌐╟∫≡ ⌐⅔↑╢ ꜠ⱬꜟ╩ ∆╢╙─≢№╢⁹

─ ⌐≈™≡│  -1 ISO 9613 ☼כꜞ◦ ╩

∆╢↓≤⁹ 

⌂⅔ ⌐ ™╢Ɽ꞉כ꜠ⱬꜟ│ ⌐ ↕╣≡™╢ 8

/ ↕ 10 ─ ╩ ™╢↓≤╩ ≤∆╢⁹ 

ᵒ ─√╘─ ⱴ♬ꜙ▪ꜟ 2 ⌐╟╢  

ⱴ♬ꜙ▪ꜟ ┘ JWPA ver.1.1 ⌐╟

╢ ≢│ ╩ ≤⇔≡⸗♦ꜟ ⇔ ⱷכ◌כ

⅛╠ ↕╣╢Ɽ꞉כ꜠ⱬꜟ ╩ ™≡ ⌐⅔↑╢ ⌐╟╢

─ ⌐╟╢ ╩ ⇔√ ⌐╟∫≡ ∕╣∙╣─

⌐╟╢ ꜠ⱬꜟ╩ ∆╢⁹ 

⌂⅔ ⌐ ™╢Ɽ꞉כ꜠ⱬꜟ│ ⌐ ↕╣≡™╢ 8

/ ↕ 10 ─ ╩ ™╢↓≤╩ ≤∆╢⁹╕√ ─ │

╩ ╗ ╕√ ⌐ ─ ⅜№╢ ⌐│∕╣╙

╘≡ ╩ ℮⁹ 

│ ─≤⅔╡≢№╢⁹ 

  10log

2 2

8 ᴅ  

↓↓≢ 

─ ⅛╠ ( ) ╣√ ≢─ ꜠ⱬꜟ dB  

─Ɽ꞉כ꜠ⱬꜟ dB  

 ⅛╠ ╕≢─  

 ─Ⱪ꜠כ♪ ╕≢─ ↕  

ᴅ dB  

ᴅ ɖ

2 2 1/2

1000 

ɖ 0.005 dB/  

 

   ⌂⅔ ᵑ ᵒ≤╙ ⌂ ⌐│ ╕╣⌂™⅜ ⌐╟╢ ─ ה

⌐≈™≡╙ ∆╢≤≤╙⌐ ⌐⅔™≡ ↕╣√ ╩♃כ♦ ⌐

╩ ∆╢↓≤─ ⌐≈™≡╙ ∑≡ ∆╢╙─≤∆╢⁹ 
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3.1.3  

─ ⱴ♬ꜙ▪ꜟ╩ ─↓≤⁹ 

 

 

3.1.4  

 (1) ─ ⌐ ╢  

─ ╩ ∫√ ⌐│ ∕─ ╩┤╕ⅎ ─ ⌐╟╢

⌐ ╢ ⅜ ⌐╟∫≡ ⌂ ≢≢⅝╢ ╡ │ ↕

╣╢⅛ ⅛ ↕╠⌐ ⌐ ∂∕─ ─ ⌐╟╡ ─ ⌐≈™≡─ ⅜ ⌐

⌂↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

 

ₒ  ₓ 

(1) ─ ⌐ ╢  

╦⅜ ≢│ ⅛╠─ ⌐ ╢ │ │ ↕╣≡™⌂™

⅜ ₈ 24  ─ ה ⌐ ∆╢ ₉≢│

₈ ╩ ∆╢ ה ⌐╟╢ ┼─ ╩ ⌐ ∆╢

√╘─ ≤⇔≡ ∆╢ ─ ₉≤⇔≡ ꜠ⱬꜟ ꜠ⱬꜟ ≢ 35dB

⅜ ≤⇔≡ ↕╣≡™╢⁹ 

ה ≤∆╢    ⅛╠ ∆╢  

ה ≤∆╢ ─  

ה   ꜠ⱬꜟ ꜠ⱬꜟ ≢ 35dB 

ה      ⌂⇔  

ה      ⇔⌂™ 

⌂⅔ ▪ⱡ▬▪fi☻⅜ ≤⌂╢ ─ ⌐ ─ ⌐⅔™≡│ ꜠ⱬ

ꜟ⌐⅛⅛╦╠∏ ⅜ ∆╢ ⅜№╢↓≤⌐ ∆╢ ⅜№╢⁹ 
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3.2 ─  

 

3.2.1  

≢─ ╛ ╩ ╕ⅎ ⌂ ה ╩ ⅎ⌂⅜╠ ╩

⇔ ∆╢⁹ 

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⌐╟╡ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ╓∆ ╩ ⌐

⇔ ╢╟℮ ⌐ ⇔ ⌐ →╢ ─℮∟⅛╠ ┘ ╩ ℮√╘⌐

⌂╙─╩ ∆╢  

▪ ─  

▬ ─  

► ─  

(2)  

│ ┘ ─ ╩ ╕ⅎ≡ ─ כ◌♇ꜞⱨכ♪ꜗ◦

⌐ ╢ ╩ ↑╢⅔∕╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

(3)  

│ ─ ┘ ─ ╩ ╕ⅎ≡  (2) ⌐⅔↑╢

─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢ ╩ ⇔ ┘ ∆╢√╘⌐ ⅛

≈ ⌂ ╩ ∆╢⁹ 

(4)  

│ ┘ ─ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ ≤∆╢⁹ 

(5)  

∕─ ─ ┘ ⌐╟╢ ─ ┘⌐ ─ ┘

≤∆╢⁹ 

3.2.2  

(1)  

─ ⌐╟╢ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ─ ┬

┘ ─ ─ ─ ─ ≤∆╢⁹ 

(2) ┘  

─℮∟ ┘ ─ ╩ ╕ⅎ≡ ─ ♇ꜞⱨכ♪ꜗ◦

כ◌ ⌐╟╢ ╩ ↑╢⅔∕╣⅜№╢ ┘∕─ ╩ ⌐ ≢

⅝╢ ≤∆╢⁹ 

(3)  

─ ⅜ ≤⌂╢ ┘ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢

⅜ ≤⌂╢ ≤∆╢⁹ 

(4)  

─ ╩ ™√ ┘ ─ ┘⌐◦Ⱶꜙ꜠כ◦ꜛfi

≤∆╢⁹ 

(5)  

(1) ≢ →√ ↔≤⌐ ⌂ ╡ ⅛≈ ⌐ ∆╢⁹

│∕─ ╩ ⇔ ⌐ ╩ ⅎ╢⁹ 
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3.2.3  

(1) ⅝ ─ ─  

─ ╕≢⌐ ⇔√ ─ ─ ≤∕─ ⌐≈™≡

⌐ ∫≡ ⌐ ∆╢⁹ 

(2) ─  

⅛╠ ╠╣√ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ╓∆ ─ ⌐ ∂

≡ ─ ⅜№╢≤ ↕╣√ ⌐│ ─

ה ─ ╩ ∆╢⁹ 

▪ ⌐ ╢  

(3) ─  

⌐≈™≡─ ─ ─ ⌂╟╡ ™ ⅜ ╡ ╣

╠╣≡™╢⅛≥℮⅛─ ∕─ ─ ⌂ ╩ ∂≡ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜≢⅝╢ ╡ ↕╣ │ ↕╣≡™╢⅛≥℮⅛

╩ ∆╢⁹ 

(4) ─  

─ ⌐№√∫≡│ ∕─ ⌐≈™≡ ╠⅛⌐⇔

∆╢⁹ 

▪ ─ ∕─ ─ ─ ─  

▬ ─ ┘ ╩ ∂√ ─ ─ ─  

► ─ ⌐ ™ ∏╢⅔∕╣─№╢ ┼─  

3.2.4  

(1) ─ ⌐ ╢  

─ ╩ ∫√ ⌐│ ∕─ ╩ ╕ⅎ

─ ⌐╟╢ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢ ⅜ ⌐╟∫≡

⌂ ≢≢⅝╢ ╡ │ ↕╣╢⅛ ⅛ ↕╠⌐ ⌐ ∂≡∕─

─ ⌐╟╡ ─ ⌐≈™≡─ ⅜ ⌐⌂↕╣≡™╢⅛≥℮⅛╩ ∆

╢⁹ 
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3.2.1  

≢─ ╛ ╩ ╕ⅎ ⌂ ה ╩ ⅎ⌂⅜╠ ╩

⇔ ∆╢⁹ 

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⌐╟╡ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ╓∆ ╩ ⌐

⇔ ╢╟℮ ⌐ ⇔ ⌐ →╢ ─℮∟⅛╠ ┘ ╩ ℮√╘⌐

⌂╙─╩ ∆╢  

▪ ─  

▬ ─  

► ─  

ₒ  ₓ 

(1) ∆═⅝  

▪ ─  

─ ─ ⌐≈™≡ ∆╢⁹ 

▬ ─  

─ ⌐≈™≡─ │ ─ ה ה

─ ∕─ ⌂ ≤∆╢  

► ─  

─ ≤⇔≡ ⌂ ╛ ⌐╟╢ ─ ≤⌂╢

┘ ╩ ∆╢⁹ ─ │ ┘ ─ ╩

≤∆╢⁹  

 

(2)  

│ ┘ ─ ╩ ╕ⅎ≡ ─ כ◌♇ꜞⱨכ♪ꜗ◦

⌐ ╢ ╩ ↑╢⅔∕╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

(3)  

│ ─ ┘ ─ ╩ ╕ⅎ≡  (2) ⌐⅔↑╢

─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢ ╩ ⇔ ┘ ∆╢√╘⌐ ⅛

≈ ⌂ ╩ ∆╢⁹ 

(4)  

│ ┘ ─ ╩ ⌐ ∆╢↓≤⅜≢⅝╢ ≤∆╢⁹ 

(5)  

∕─ ─ ┘ ⌐╟╢ ─ ┘⌐ ─ ┘

≤∆╢⁹ 

ₒ  ₓ 

(5)  

─ ─ │ ⌐ →╢ ⌐╟╢  

ᵑ ─ ─ ╩ ∆ ─ ⌐╟╢  

ᵒ ┘ ⌐╟╢  

ᵓ ─ │ 180 ─ ꜠fi☼╩ ™√ ╩ ∆╢  
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3.2.2  

(1)  

─ ⌐╟╢ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ─ ┬

┘ ─ ─ ─ ─ ≤∆╢⁹ 

(2) ┘  

─℮∟ ┘ ─ ╩ ╕ⅎ≡ ─ ♇ꜞⱨכ♪ꜗ◦

כ◌ ⌐╟╢ ╩ ↑╢⅔∕╣⅜№╢ ┘∕─ ╩ ⌐ ≢

⅝╢ ≤∆╢⁹ 

(3)  

─ ⅜ ≤⌂╢ ┘ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢

⅜ ≤⌂╢ ≤∆╢⁹ 

ₒ  ₓ 

(1)  

│ ┘ ⌐⅔↑╢ ─ ╩ ≤⇔

─ ─ ⌐⅔↑╢ ─ ─ ⅛╠ ╕≢

⌐ ∂╢ ┘ ≤∆╢  

 

(4)  

─ ╩ ™√ ┘ ─ ┘⌐◦Ⱶꜙ꜠כ◦ꜛfi

≤∆╢⁹ 

ₒ  ₓ 

(4)  

╢↑⅔⌐כ◌♇ꜞⱨכ♪ꜗ◦   │ ─ ─כ◌♇ꜞⱨכ♪ꜗ◦≡™⅔⌐

┬ ┘ ╩ ◦Ⱶꜙ꜠כ◦ꜛfi⌐╟╡ ⌐ ∆╢( 3.2-1╩ )⁹  

  ⌂⅔ ─ ⌐ ─ ⌐⅔™≡│ ↄ╕≢◦ꜗ♪כⱨꜞ♇◌

⅜כ ┬ ⅜№╢√╘ ─כ◌♇ꜞⱨכ♪ꜗ◦ ╩ ⌐ ∆╢↓≤⁹ 
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⇔√  

 

─  

─כ◌♇ꜞⱨכ♪ꜗ◦) ) 

3.2-1 ─ ( ) 

ⱩꜟⱠꜟה☻Ⱨꜞ♇♩ ₐ ─ ⌐╟╢ ◦Ⱶꜙ꜠כ◦

ꜛfiₑ 

 

 

(5)  

(1) ≢ →√ ↔≤⌐ ⌂ ╡ ⅛≈ ⌐ ∆╢⁹

│∕─ ╩ ⇔ ⌐ ╩ ⅎ╢⁹ 

ₒ  ₓ 

(5)  

⌐כ◌♇ꜞⱨכ♪ꜗ◦ ∆╢ │ ⅜כ◌♇ꜞⱨכ♪ꜗ◦ ∂╢ ┘

╩ ⌐ ⇔≡ ∆╢ 3.2-2 3.2-3 ⁹ 
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ₒ  ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ  ₓ 

 

3.2-2 ( ) 
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ₒ  ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ₒ  ₓ 

3.2-3 ( ) 

 

☺ꜗⱠ♇◒☻ 

ₐ

∕ ℮ ∏

►▫fi♪◦☻♥ⱶ ₑ 24 8 HP ╟╡  
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3.2.3  

(1) ⅝ ─ ─  

─ ╕≢⌐ ⇔√ ─ ─ ≤∕─ ⌐≈™≡

⌐ ∫≡ ⌐ ∆╢⁹ 

ₒ  ₓ 

(1) ⅝ ─ ─  

│ ─ ╛∕╣ ─ ⌂≥⌐⅔™≡╙ ─

⅛╠╟╡ ™ ╩ ∆╢ ≢ ℮═⅝╙─≢№╢⁹⇔√⅜∫≡

┘ ≢ ℮ ─ ⌐ ∫≡ ≢ ⇔√

─ ⅎ ╛ ─ ⌐≈™≡ ⌐ ∫√ ↔≤─

⌂ ⅜ ≢№╢⁹ 

↓╣╠─ │ ─ ─ ─ ─ ╩ ╠⅛⌐∆╢↓

≤⅛╠ ⌐ ⌐ ∆╢ 3.2-6 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.2-4 ─ ─ ╣ 

 

  

─ 

  

 

 

 

─ ⅎ

 

⇔

─ ⅎ

 

⇔

─ ⅎ

─  

─ ⅎ

─  

─

 

⅝

─

─

 

⅝

⇔
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(2) ─  

⅛╠ ╠╣√ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ╓∆ ─ ⌐ ∂

≡ ─ ⅜№╢≤ ↕╣√ ⌐│ ─

ה ─ ╩ ∆╢⁹ 

▪ ⌐ ╢  

 

ₒ  ₓ 

(2) ─  

─ ╩ ℮⌐№√∫≡│ ≢ ⇔√

─ ⅎ ⌐ ≠⅝ ─

ה ─ ╩ ∆╢⁹ 

─ ─ ╩ ⌐ ∆⁹ 

▪ ⌐ ╢  

│ │ ∆╢ ⅜ ∆ │ ─ ⌐ ╘╢≤≤

╙⌐ ≢⅝╢ ╡ ┼─ ╩ ∆╢ ⅜ ╘╠╣╢⁹ 

⌐ ⇔≡│ ⇔√ ─ ⌐≈™

≡ ═ ⌐ ∂≡↓╣╠⌐╟∫≡ ⌐╟╢ ┼─ ⅜≥─ ↕╣

╢⅛╩ ⇔ ╠⅛⌐∆╢⁹ 

─ ╩ ⌐ ∆⁹ 

1) כ◌♇ꜞⱨכ♪ꜗ◦  

ה ─ ╛ ─  

ה ─ ⅜ ┬ ה ⌐⅔↑╢  

ה ⌐⅔↑╢ ╩ ⌐ ╢ ( ה Ⱡ♇♩ ♥כ◌╢╟⌐

fi )  

ₐ ⌐ ╢ ─ ⅎ ⌐ ∆╢ ₑ

23 6  

 

 

(3) ─  

⌐≈™≡─ ─ ─ ⌂╟╡ ™ ⅜ ╡ ╣

╠╣≡™╢⅛≥℮⅛─ ∕─ ─ ⌂ ╩ ∂≡ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜≢⅝╢ ╡ ↕╣ │ ↕╣≡™

╢⅛≥℮⅛╩ ∆╢⁹ 

ₒ  ₓ 

(3) ─  

─ ─∕╣∙╣⌐≈™≡ ─ ─ ≤ ╩ ℮↓≤⌐╟

╡ ⌂ ≢ ⅜≢⅝╢∞↑ ↕╣ │ ↕╣╢⅛╩ ∆╢⁹ 

↓↓≢│ ─∕╣∙╣⌐≈™≡ ─ ≤ ╩ ∆⁹╕√

─∕╣∙╣⌐≈™≡─ ┘ │ ₈(4) ─ ₉≤⇔≡

⇔ ↕╠⌐ ─ │ ₈3.2.4  (1) ─ ⌐

╢ ₉≢ ⌐≤╡╕≤╘╢╙─≤∆╢⁹ 

⌂⅔ ─ ≤∕─ ─ │ ─ ⅜ ∂╠╣╢≤ ↕╣

╢╕≢ ╡ ⇔ ℮↓≤⅜ ╕⇔™⁹ 
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▪ ─ ≤ ─  

─ │ ↕╣√ ⌐ ⇔ ─ ╩ ⇔√

≢∕╣∙╣ ─ ╩ ™ ∕─ ╩ ∆╢↓≤⌐╟╡ ⅜ ⅛

≈ ⌐ ╠╣╢≤ ↕╣√ ╩ ∆╢⁹ 

⌂⅔ ─ ≤∕─ ─ │ ─ ⅜ ∂╠╣╢≤

↕╣╢╕≢ ╡ ⇔ ℮↓≤⅜ ╕⇔™⁹ 

▬ ⌂╟╡ ™ ─ ╡ ╣ 

⌂╟╡ ™ ≤│ ⌂ ╩ ∆╢─⌐ ╙ ⌂

╩™™ ─ ⌂≥⌐ ⇔≡

™╠╣╢Ɫכ♪ ─ ┘∕─ ⌂≥─♁ⱨ♩ ≢─ ╩ ∆⁹ 

╟╡ ™ ⅜ ╡ ╣╠╣≡™╢⅛ ⅛─ ⌐№√∫≡│ ─

╛ ─ ⌐╟╢ ⌐ ∂√ ⌂ ─ ⌂≥⌐╟

╡ ─ ╩≢⅝╢ ╡ ⌐ ∆↓≤⅜ ╕⇔™⁹ 

► ∕─ ─ ┼─ ─  

─ ⌐╟╢ ─ ╛ ┼─ ⌐╙ ∆╢⁹ ⌐

№╢ ┼─ ─ ⅜ ─ ⌐│ ≤⌂╢ ╙№

╢─≢ ─ ⌐≈™≡╙ ⌂ ╩ ℮⁹ 

 

(4) ─  

─ ⌐№√∫≡│ ∕─ ⌐≈™≡ ╠⅛⌐

⇔ ∆╢⁹ 

▪ ─ ∕─ ─ ─ ─  

▬ ─ ┘ ╩ ∂√ ─ ─ ─  

► ─ ⌐ ™ ∏╢⅔∕╣─№╢ ┼─  

ₒ  ₓ 

(4) ─  

─ ⌐№√∫≡│ ─ ⌐≈™≡ 3.2-1 ⌐ ∆ ─

⌂≥╩ ™≡ ┘ ⌐⅔↑╢ ╙ ╘ ⌂ ╡ ⌐

∆╢⁹ 

▪ ─ ∕─ ─ ─ ─  

─ ─ ⌂≥╩≢

⅝╢∞↑ ⌐ ∆╢⁹ 

▬ ─ ┘ ╩ ∂√ ─ ─ ─  

─ ┘ ╩ ∂√ ─ ─ ─ │ ∆

╢ ╩ ∏╢ ─ ╩ ™≡ ≢⅝╢ ╡ ⌐∕─ ╩

╕≤╘╢⁹ 

⌂⅔ ⌂╟╡ ™ ⅛≥℮⅛ ≢⅝╢ ╡ ⌐ ⇔ ⌐ ∂

─ ─ ─ ⌐≈™≡╙ ∆╢⁹ 

► ─ ⌐ ™ ∏╢⅔∕╣─№╢ ┼─  

╩ ∆╢↓≤⌐╟╡ ∕─ ─ ┼─ √⌂ ⅜

⌐ ∏╢⅔∕╣⅜№╢ │ ∕─ ┘ ╩ ∆⁹ 
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3.2-1 ─  

    

 

─  

│ ╩ ⇔ ─ │ ה ⅜ ≢№

╢ ╩ ∆╢⁹╕√ ─ │ ⅜ ≤ ⇔√

╩ ∆╢⁹ 

  

  

  

  

─ ┘  ─ │ ─ ─ ╩ ∆╢⁹ 

─   

⌂   

 

3.2.4  

(1) ─ ⌐ ╢  

─ ╩ ∫√ ⌐│ ∕─ ╩ ╕ⅎ

─ ⌐╟╢ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢ ⅜ ⌐╟∫≡

⌂ ≢≢⅝╢ ╡ │ ↕╣╢⅛ ⅛ ↕╠⌐ ⌐ ∂≡∕─

─ ⌐╟╡ ─ ⌐≈™≡─ ⅜ ⌐⌂↕╣≡™╢⅛≥℮⅛╩ ∆

╢⁹ 

ₒ  ₓ 

(1) ─ ⌐ ╢  

▪ │ ─ ╛ ─ ─ ™

╩ ≤⇔≡ ─ ╩ ∆╢↓≤ №╢™│ ⌂╟╡ ™

⅜ ╡ ╣╠╣≡™╢⅛ ⅛⌐≈™≡ ∆╢↓≤ ─ ⌐╟╡

─ ⌐ ⅎ╢ ⅜ ↕╣≡™╢⅛ ⅛ ╕√∕─ │≥╣

ↄ╠™≢№╢⅛⌐≈™≡ ∆╢⁹ 

▬ │ ⌐ ⇔≡ ╩ ⌐≤≥╘╢╟℮ ⌂

≢ ─ ╩ ∫√⅛ ⅛⌐≈™≡ ∆╢⁹ 

⌂⅔ ─ ⌐ ⇔ ╩ ╘√ │ ⇔⌂™⅜

⅜ ─ ─ ⌐ ∫≡™╢ ↓─ ─ ⌐╟╢ ⅜ ⅎ╠╣╢

⌂≥ ┼─ ⅜ ⅝™↓≤⅜ ↕╣≡™╢↓≤⅛╠ ⅜ ∆

╢ ⌐≈™≡│ ≤⇔≡ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⅜ ┌⌂™↓≤⅜ ╕

⇔™⁹ 

⅔∫≡ ─ כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ╢ ─ ה ⌐ ⇔≡

⌐⅔↑╢ ─ ╩ₒ◖ꜝⱶ 11(p.50)ₓ⌐ ∆⁹ 

 

─ ⌐ ⇔≡│ ⌂ ⌐כ◌♇ꜞⱨכ♪ꜗ◦≤⌂

╢ ⌂ ╩ ⇔ ╕√ ⌐ ∂ⱴ♩ꜞ♇◒☻ ⌂≥╩ ⇔

│ ↑⅜≢⅝╢╟℮ ⌂ ╡ ⌂ ≤⌂╢╟℮⌐ ∆╢⁹ 

─ ─℮∟ ≡─ ⌐⅔™≡ ╣√ ≤⌂╢ ╩

⅝ ⇔√ ╩ ⌐ ⇔ ⌂ ╩ ℮╙─≤∆╢⁹ 
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ₒ ₓ 

ₐ ⌐ ╢ ─ ⅎ ⌐ ∆╢

ₑ 23 6  

ₐ ─ ─ⱳ▬fi♩≤ ₑ 25 6  

ⱩꜟⱠꜟה☻Ⱨꜞ♇♩ ₐ ─ ⌐╟╢

◦Ⱶꜙ꜠כ◦ꜛfiₑ 

( ) ☿fi♃כ ₐ ▪☿☻ⱷfi♩─ ₑ 11  

ₐ ⌐ ╢ ─ ⅎ ⌐ ∆╢  

ₑ 23  

☺ꜗⱠ♇◒☻ ₐ (∕℮∏)►▫fi♪ 

◦☻♥ⱶ ₑ 24 8  

 

 

ₒ◖ꜝⱶ 11ₓ◦ꜗ♪כⱨꜞ♇◌כ─ ─  

 

ủ ─●▬♪ꜝ▬fi⌐⅔™≡ ─כ◌♇ꜞⱨכ♪ꜗ◦ ⌐ ⇔≡ ─≤⅔╡

⅜ ╘╠╣≡™╢⁹ 

ừ ─ ╩ ⇔⌂™ ≢ 30 ⅛≈ 1 30 ╩ ⅎ⌂™↓≤⁹

ừ ─ ╩ ∆╢ ≢ 8 ╩ ⅎ⌂™↓≤⁹ 

♪▬♠ ⱡꜟ♩ꜝ▬fiהfl▼☻♩ⱨ□כ꜠fi ♃ꜙ◦ꜟⱱהfl▫♇ⱥ☻כ꜠ꜙ◦

▬fi ꜝ▬fiꜝfi♩הⱪⱨ□ꜟ♠  

ừ ─ ╩ ∆╢ ≢ 10 ╩ ⅎ⌂™↓≤⁹ 

♦fiⱴכ◒ 

ừ 30 ⅛≈ 1 30 ╩ ⅎ⌂™↓≤⁹ 

ⱬꜟ◑כ ꞉꜡fi  

ừ 30 ╩ ⅎ⌂™↓≤⁹ 

▪ꜞꜝ♩☻כ○ ⱦ◒♩ꜞ▪  

ủ ─ ─▪☿☻ ⌐⅔™≡ ─ ╩ ⇔√╙─⅜╖╠╣√⁹ 

─ ╩ ⇔⌂™  

ừ ─ ⌐⌂╢ ⅜ 30 ⅛≈ 1 30 ╩ ⅎ⌂™↓≤⁹ 

▬◑ꜞ☻ ♦fiⱴכ◒ 

ừ ─ ⌐⌂╢ ⅜ 30 ╩ ⅎ⌂™↓≤⁹ 

◌♫♄ ○fi♃ꜞ○ ⱪꜞfi☻◄♪꞉כ♪▪▬ꜝfi♪  

─ ╩ ∆╢  

ừ ─ ⌐⌂╢ ⅜ 8 ╩ ⅎ⌂™↓≤⁹ 

◌♫♄ ⱪꜞfi☻◄♪꞉כ♪▪▬ꜝfi♪ ♦fiⱴכ◒ 

ừ ─ ⌐⌂╢ ⅜ 10 ╩ ⅎ⌂™↓≤⁹ 

♦fiⱴכ◒ 

ₐ ⌐ ╢ ─ ⅎ ⌐ ∆╢ ₑ 23

6  
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3.3  

 

3.3.1  

≢─ ╛ ╩ ╕ⅎ ⌂ ה ╩ ⅎ⌂⅜╠ ╩

⇔ ∆╢⁹ 

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⅜ ─ ⌐ ╓∆ ╩ ⌐ ⇔ ╢╟℮ ⌐

⇔ ⌐ →╢ ─℮∟⅛╠ ┘ ╩ ℮√╘⌐ ⌂╙─╩ ∆╢  

▪ ─  

▬ ─  

(2)  

│ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔∕

╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

(3)  

│ ─ ─ ╩ ╕ⅎ≡ (2) ⌐⅔↑╢ ⌐ ╢

╩ ⇔ ┘ ∆╢√╘⌐ ⌂ ╩ ⅛≈ ⌐ ≢⅝╢

╩ ∆╢⁹ 

(4)  

│ ─ ─ ╩ ╕ⅎ≡ (2) ⌐⅔↑╢ ⌐ ╢

╩ ⇔ ┘ ∆╢√╘⌐ ⌂ ╩ ⅛≈ ⌐ ≢⅝╢

┘ ≤∆╢⁹ 

(5)  

∕─ ─ ┘ ⌐╟╢ ─ ┘⌐ ─ ┘

≤∆╢⁹ 

3.3.2  

(1)  

ⱨꜝ♇♃כ ⅜ ∆╢ ≤∆╢⁹ 

(2) ┘  

─℮∟ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔

∕╣⅜№╢ ┘∕─ ╩ ⌐ ≢⅝╢ ≤∆╢⁹ 

(3)  

─ ⅜ ≢№╡ ⌐ ≢⅝╢ ≤∆╢⁹ 

(4)  

⌐╟╢◖fiⱧꜙהכ♃כ◦Ⱶꜙ꜠כ◦ꜛfi │ ─ ⇔ↄ│ ≤∆

╢⁹ 

(5)  

(1) ≢ →√ ↔≤⌐ ⌂ ╡ ⅛≈ ⌐ ∆╢⁹

│∕─ ╩ ⇔ ⌐ ╩ ⅎ╢⁹ 



- 52 - 
 

 

3.3.3  

(1) ⅝ ─ ─  

─ ╕≢⌐ ⇔√ ─ ─ ≤∕─ ⌐≈™≡

⌐ ∫≡ ⌐ ∆╢⁹ 

(2) ─  

⅛╠ ╠╣√ ─ ─ ─ ⌐ ∂≡ ─ ⅜

№╢≤ ↕╣√ ⌐│ ─ ה ─

╩ ∆╢⁹ 

▪ ⌐ ╢  

▬ ⌐ ╢  

(3) ─  

⌐≈™≡─ ─ ─ ⌂╟╡ ™ ⅜ ╡ ╣

╠╣≡™╢⅛≥℮⅛─ ∕─ ─ ⌂ ╩ ∂≡ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜≢⅝╢ ╡ │ ↕╣≡™╢⅛≥℮⅛

╩ ∆╢⁹ 

(4) ─  

─ ⌐ √∫≡│ ∕─ ⌐≈™≡ ╠⅛⌐⇔

∆╢⁹ 

▪ ─ ∕─ ─ ─ ─  

▬ ─ ┘ ╩ ∂√ ─ ─ ─  

► ─ ⌐ ™ ∏╢⅔∕╣─№╢ ┼─  

◄ ╩ ∏╢ ─ ≤ ─  

3.3.4  

(1) ─ │ ⌐ ╢  

─ ╩ ∫√ ⌐│ ∕─ ╩ ╕ⅎ

─ ⌐╟╢ ⌐ ╢ ⅜ ⌐╟∫≡ ⌂ ≢≢⅝

╢ ╡ │ ↕╣╢⅛ ⅛ ↕╠⌐ ⌐ ∂≡∕─ ─ ⌐╟╡ ─

⌐≈™≡─ ⅜ ⌐⌂↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

(2) │ ∆╢ ⅜ ∆╢ ─ ⌐ ∆╢ ≤─ ⌐

╢  

▪ ⅜ ∆╢ ─ ⌐ ∆╢  
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3.3.1  

≢─ ╛ ╩ ╕ⅎ ⌂ ה ╩ ⅎ⌂⅜╠ ╩

⇔ ∆╢⁹ 

 

(1) ∆═⅝  

⌐≈™≡│ ─ ┘ ─ ╩ ⇔

─ ⅜ ─ ⌐ ╓∆ ╩ ⌐ ⇔ ╢╟℮ ⌐

⇔ ⌐ →╢ ─℮∟⅛╠ ┘ ╩ ℮√╘⌐ ⌂╙─╩ ∆╢  

▪  ─  

▬  ─  

ₒ  ₓ 

(1) ∆═⅝  

▪ ─  

⌐⅔™≡ ♥꜠ⱦ☺ꜛfi ♦☺♃ꜟ ╩ ⇔≡™╢

─ ─ ╩ ∕─ ─ ┘

⌐╟╡ ╠⅛⌐∆╢⁹ 

▬ ─  

⌐⅔™≡ ♥꜠ⱦ☺ꜛfi ♦☺♃ꜟ ╩ ⇔≡™╢

№╢™│ ─ ⌂ ≤∕─ ╩ ∕─ ─

┘ ⌐╟╡ ╠⅛⌐∆╢⁹ 

⌐ →╢ ⌐≈™≡╙ ∆╢⁹ 

► ─  

⌐╟╡ ≢─ ─ ⅜

≠↑╠╣≡™╢ ─890MHz ─ ─ ╩ ⅝ ╡

⌐╟╡ ╠⅛⌐∆╢⁹ 

◄ ∕─ ─ ─  

⌐ ╩ ╘╢═⅝

─ ╩ ∕─ ─ ┘ ⌐╟╡ ╠⅛⌐∆╢⁹ 

∕─ ─ ╩ ↕∑≡™╢≤ ╦╣╢

─ ╛ ⌐ ∂ ꜝ☺○ ─ ╛ ≤─ ⌐≈

™≡╙ ∆╢⁹ 

 

 

(2)  

│ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔∕

╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

 (3)  

│ ─ ─ ╩ ╕ⅎ≡ (2) ⌐⅔↑╢ ⌐ ╢

╩ ⇔ ┘ ∆╢√╘⌐ ⌂ ╩ ⅛≈ ⌐ ≢⅝╢

╩ ∆╢⁹ 

 ₒ  ₓ 

(2)  

│ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔∕ 
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╣⅜№╢≤ ╘╠╣╢ ≤∆╢⁹ 

⌂⅔ ⌐ ⇔√ ≢ ─ ┘⌐ ⌂≥─ ⅜№╢  

│ ↓╣╠─ ╙ ≤∆╢⁹╕√ ≤⇔≡ ♦☺♃ꜟ ∕╣∙ 

╣─ ⌐ ∂≡ ℮⁹ 

 

(3)  

♥꜠ⱦ☺ꜛfi ─ ⌐≈™≡│ ♥꜠ⱦ☺ꜛfi ╩ ⇔≡™╢ №╢

™│ ─℮∟ ─ ─ ┘ ╩ ℮↓≤⅜ ⅛≈ ≤ ⅎ

╠╣╢ ≤∆╢⁹ 

─ ⌐№√∫≡│ ─₈  

─ ⅝ 17 3 ₉⌐╟╢ ┘⌐ ╩ ≤⇔

─ ה ─ ה ⌐ ∆╢⁹ 

╕√ ─ ⌐≈™≡│ ⅜ ─ ⌐ ∆╢

⌐│ ∕─ ∆╢ ╩ ⌐ⱨ꜠כⱠꜟ♂כfi ─ ╩ ℮⁹ 

 

3.3-1 ⱨ꜠כⱠꜟ♂כfi─  

ₐ ◄Ⱡꜟ◑כ ₑ 2005 ⱶכ○  

 

(4)  

│ ─ ─ ╩ ╕ⅎ≡ (2) ⌐⅔↑╢ ⌐ ╢

╩ ⇔ ┘ ∆╢√╘⌐ ⌂ ╩ ⅛≈ ⌐ ≢⅝╢

┘ ≤∆╢⁹ 

ₒ  ₓ 

(4)  

┘∕─ ─ ⌐ ∂√ ⌂ ╩ ⇔ 1 ⌐≈

™≡ ╩ ℮⁹ 
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(5)  

∕─ ─ ┘ ⌐╟╢ ─ ┘⌐ ─ ┘

≤∆╢⁹ 

ₒ  ₓ 

(5)  

▪ ♥꜠ⱦ☺ꜛfi ♦☺♃ꜟ ─  

  ─ 3.3-1╩ ⌐≈™≡ ╩ ™ ─ ╩

⇔ ┘ ╩ ℮ ─ ≤∆╢⁹ 

    ↓─℮∟ᵑ ᵒ⌐≈™≡│ 3.3.2(4) ⌐⅔™≡ ™╢ ≤∆╢⁹ 

    ᵓ ᵖ⌐≈™≡│ ⌐ ∂≡ ∆╢ ─ ⌐ ∆╢⁹ 

ᵑ ꜠ⱬꜟ ─  

   ╩ ℮ ≢ ⇔≡™╢ ≡─ ♦☺♃ꜟ♅ꜗfiⱠꜟ ♅ꜗ

fiⱠꜟ ⌐≈™≡ ─ ╩ ℮⁹ 

ᵒ ─  

   ⇔√ ⌐ ▪fi♥♫ ∕─

╩ ⅎ ∆╢⁹ 

      

ᵓ ⱦ♇♩ ╡ ─  

╙⇔ↄ│ ╩ ⇔≡ ∆╢ ≡─♅ꜗfiⱠꜟ⌐≈≡

╩ ∆╢⁹ 

ⱦ♇♩ ╡ ⁹ ⅜2×10

-4

≢№╣┌ ⅜╒≤╪≥ ≢⅝

⌂™ ≤⌂╢⁹ 

ᵔ  

⌐⅔™≡ ∆╢ ≡─♅ꜗfiⱠꜟ─ ╩

3.3-2╩ ⌐ ∫≡ ∆╢⁹ ⌐│ ╩ ⌂ ⇔ Ⱪ

꜡♇◒ⱡ▬☼╛ ⱨꜞכ☼─ ╩ ∆╢⁹ 

ᵕ  

⌐⅔™≡ ∆╢ ≡─♅ꜗfiⱠꜟ─ ╩ ⌐ 3.3 

-3╩ ∫≡ ∆╢⁹ 

ᵖ  

⌐⅔™≡ ♅ꜗfiⱠꜟ─ ⅛╠ ─ ╩ ∆╢

3.3-4╩ ⁹ 

 

ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ 2010  
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3.3-1 ≤  

   

1 ꜠ⱬꜟ  Ừ ⌐╟╡ ╩  

2 ─  Ừ ⇔√ ╟╡  

3 ⱦ♇♩ ╡  ủ ╕√│ ⌐╟╢  

4  ủ ♅ꜗfiⱠꜟ  

5  ủ ♅ꜗfiⱠꜟ  

6  ủ  

7  ỏ ─  

8  ỏ ─  

9 ▪fi♥♫  ỏ ─  

10  ỏ ─  

11 ⱪ꜡ⱨ□▬ꜟ ỏ ─  

12  ỏ ─  

13  ỏ ─  

14  ỏ ─  

15 Ɽ♃כfi ỏ ─  

16 Ɫ▬♩Ɽ♃כfi ỏ ▪fi♥♫ ⌐╟╢ ─  

17  ỏ 

▪fi♥♫ה ה ה ה

∕─ ─  

18  ỏ ╟╡  

19 ⱦꜟ  ỏ ╟╡  

20 ─  ỏ ╟╡  

Ừ  ủ  ỏ ⌐ ∂≡ ╕√│ ∆╢  

ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ 2010  

 

 

 

3.3-2  

 

ủ ⌐  

ỏ Ⱪ꜡♇◒ⱡ▬☼╛ ⱨꜞכ☼№╡

× ™∫⇔╞⌐∆╢™∫⇔╞⌐∆╢

ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ 2010  

 

3.3-3  

  

 ⅝╦╘≡ ủ≢ BER֔1E-8 

 : ủ≢ 1E-8 BER 1E-5 

 ⅔⅔╗⌡ ủ≢ 1E-5֔BER֔2E-4 

 

ủ≢│№╢⅜√∞⇔BER 2E-4  

╕√│ ỏ 

 × 

  ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ 2010  
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3.3-4  

↔≤   

з 

≤ ⅎ╠╣╢ 

≡₈ ╙⇔ↄ│ ₉─  

и 

│ ≢№∫√⅜ ⅜ ⌂ↄ ⅜

≢№╢ 

─ ⅜₈ ₉─  

й 

 

⌐₈ ╙⇔ↄ│ ₉⅜ ╕╣╢  

  ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ 2010  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3-2  

ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ 2010  

 

▬ ─  

─ ╩ ⌐ ™ ╦∑╩⇔≡ ⅝ ╡

╩ ℮⁹ 

► ∕─ ─ ─  

⌐ ∆╢∕─ ─ ─ ╩

⅜ ∆╢ №╢™│ ⌐╟∫≡ ∆╢⁹╕√ ╛ꜝ☺○ ─

╛ ≤─ ⌐≈™≡╙ ⅝ ╡ ⌐╟╡ ∆╢↓≤⅜ ╕⇔

™⁹ 
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3.3.2  

(1)  

ⱨꜝ♇♃כ ⅜ ∆╢ ≤∆╢⁹ 

(2) ┘  

─℮∟ ─ ─ ╩ ╕ⅎ≡ ⌐ ╢ ╩ ↑╢⅔

∕╣⅜№╢ ┘∕─ ╩ ⌐ ≢⅝╢ ≤∆╢⁹ 

(3)  

─ ⅜ ≢№╡ ⌐ ≢⅝╢ ≤∆╢⁹ 

ₒ  ₓ 

(1)  

⌐│ ╛ ⱨꜝ♇♃כ ₒ◖ꜝⱶ 6(p.21)ₓ ⅜

→╠╣╢⅜ ─ ⌐╟∫≡ ⇔√ │ ∆═≡ⱨꜝ♇♃כ

≢№∫√≤↕╣≡™╢⁹ 
╝ⅎ⌐ ⱴ♬ꜙ▪ꜟ≢│ ─ ⌐╟∫≡ ∏╢ⱨꜝ♇♃כ ⌐ ⇔≡

╩ ℮⁹ 

 

(4)  

⌐╟╢◖fiⱧꜙהכ♃כ◦Ⱶꜙ꜠כ◦ꜛfi │ ─ ⇔ↄ│ ≤∆

╢⁹ 

ₒ  ₓ 

(4)  

 ⌐╟╢ ⌐⅔™≡│ ─ ╩ ─

№╢™│ ⌂ ╩ ™≡ ⅜ ↕╣╢ ─ ╩

℮⁹ 

ᵑ ⱨꜝ♇♃כ ⌐≈™≡─ ─ │ ─ ⅛╠ ⇔

∆╢⁹ 

ᵒ ≤⇔≡ ⇔√ ⅜ ≤ ⌂╢↓≤╩╙∫≡ ─

≤∆╢⁹ 

⌐ ™ ⇔℮╢ ─ ╩ ⌐ ∆⁹ 

⌂⅔ ⌐╟╢ ⌂ │  2₈ ≤ ₉ 

⌐ ⇔√⁹ 
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▪ ⱨꜝ♇♃כ  

╩ ∆╢ ─ ↕╩ ⌐ ╘╢√╘⌐│ ⌂ ⅜ ≤⌂

╢⅜ ⸗♦ꜟ ⌐╟╡ ⅜ ≢⅝╢⁹ 

⸗♦ꜟ ─ ≤⇔≡ 3.3-3⌐ ∆ ⌐≈™≡ ∆╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

3.3-3  

☿fi♃כ ₐ ♦☺♃ꜟ ₑ 2003  

 

 

 

 

 

 

 

 

3.3-4 ⸗♦ꜟ ⇔√   

☿fi♃כ ₐ ♦☺♃ꜟ ₑ 2003  

 

│ ⌐№╢ ⌐╟∫≡№╠⅛∂╘ ↕╣≡⅔╡ ∕─ ─

⌐ ⅜ ↕╣╢≤∆╢⁹ 

ɫ│ ⅛╠─ ≢ │ 3.3-4⌐ ∆╟℮⌐ ─

≤╖⌂∆⁹ 

─ ⌐ ∫≡ ─ⱨ꜠Ⱡꜟ ≤ ─ ─

x
⌐ ∆╢ ─ ɖ│ ∆╢⅜

│ ─ ⇔ ╟╡ ⌐ ™ ⌐№╡ ─ ⌐ ⇔√

x
≤ɖ─ ⌐ ⇔ ─ⱨ꜠Ⱡꜟ │ ⌐ ↄ ∆╢⁹↓─√╘

─ⱨ꜠Ⱡꜟ │ ─ ɝ⌐╟∫≡ ∆╢ⱬ◒♩ꜟ ≤⇔≡ ℮

⅜
x
≤ɖ│☻◌ꜝכ ─ ≤⇔≡ ∆╢⁹ 
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↓╣╠─ ╩ ⌐ ─ ─ ╩ ╘╢ ╩

⌐ ∆⁹ 

(ɝ)ԇ 20log
10
|1

x
Ɉהɖה

3

(
ɝi
)| 

ԇ 10log
10
{(1

x
הɖה

e
)

2

(
x
הɖה

Im
)

2

} 

√∞⇔  

(ɝ) ─ [d (ɡ / )] 

ɝ ─  

─ [d (ɡ / )] 

x
≤ ─  

ɖ  

ɝi
ɫ⌐ ⇔√ 1 ─  

Ɉ

3

(
ɝi
): ─ⱨ꜠Ⱡꜟ  

e
─ⱨ꜠Ⱡꜟ ─  

Im
─ⱨ꜠Ⱡꜟ ─  

 

  2₈ ≤ ₉╩ ∆╢⁹ 

 

(5)  

(1) ≢ →√ ↔≤⌐ ⌂ ╡ ⅛≈ ⌐ ∆╢⁹

│∕─ ╩ ⇔ ⌐ ╩ ⅎ╢⁹ 

ₒ  ₓ 

(5)  

♥꜠ⱦ☺ꜛfi ─ │ ⅜ ↓╡℮╢ ╩ ∆╢↓≤⌐╟╡

∆╢⁹ 

≢ ↕╣╢ │ ╩ ╠∏⌐ ∆╢ ≤

╩ ⇔≡ ∆╢ ─ ≢№╡ ─ ⅜ ⌐ ™√╘

∕─ │ ─ ≤⇔≡ ╣╢⁹♦☺♃ꜟ ≢│ ╩ ⌐ ∫

√≤⅝⌐ ⌐ ⅜ ∆╢√╘ ─ ╩ ╪∞ ╕⇔™

꜠ⱬꜟ│ 46 89d ɡ )≤↕╣≡™╢⁹ 

↓─↓≤⅛╠ ─ (ɝ)⅛╠ ╩ ⇔ ™√

⅜ 46dB ╩ ∫√ ⌐ ⅜ ∆╢ ⅜№╢⁹ 

─  

46d ɡ ) (ɝ) ▪fi♥♫  

⌂⅔ ⌐≈™≡ ⅜ ─ ⌐ ∆╢ ⌐│ ∕

─ ∆╢ ─ⱨ꜠כⱠꜟ♂כfi─ ╩ ⇔ ∆╢⁹ 

⅔∫≡ ꜝ☺○ ─ ⌐≈™≡│ ⅝ ╡ ⌐╟╡ ⇔√

╛ ≤─ ╩ ⌐ ─ ⌐≈™≡ ⌐ ∆╢⁹ 

i 1 

i 1 
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3.3.3  

(1) ⅝ ─ ─  

─ ╕≢⌐ ⇔√ ─ ─ ≤∕─ ⌐≈™≡

⌐ ∫≡ ⌐ ∆╢⁹ 

ₒ  ₓ 

(1) ⅝ ─ ─  

│ ─ ╛∕╣ ─ ⌂≥⌐⅔™≡╙ ─

⅛╠╟╡ ™ ╩ ∆╢ ≢ ℮═⅝╙─≢№╢⁹⇔√⅜∫≡

┘ ≢ ℮ ─ ⌐ ∫≡ ≢ ⇔√

─ ⅎ ╛ ─ ⌐≈™≡ ⌐ ∫√ ↔≤─

⌂ ⅜ ≢№╢⁹ 

↓╣╠─ │ ─ ─ ─ ─ ╩ ╠⅛⌐∆╢↓

≤⅛╠ ⌐ ⌐ ∆╢ 3.3-5 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.3-5 ─ ─ ╣ 

 

(2) ─  

─ ⅜ ─ ⌐ ╩ ⅎ╢≤ ↕╣╢ │

⌂ ≢ ⌐ ╢ ╩≢⅝╢ ╡ │ ∆╢⁹ 

ₒ  ₓ 

(2) ─  

ה ─ ╩ ℮⌐№√∫≡│ ≢ ⇔√

─ ⅎ ⌐ ≠⅝ ─

ה ─ ╩ ∆╢⁹ 

─ ─ ╩ ⌐ ∆⁹ 

 

  

─ 

  

 

 

 

─ ⅎ

 

⇔

─ ⅎ

 

⇔

─ ⅎ

─  

─ ⅎ

─  

─

 

⅝

─

─

 

⅝

⇔
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▪ ⌐ ╢  

│ │ ∆╢ ⅜ ∆ │ ─ ⌐ ╘╢≤≤

╙⌐ ≢⅝╢ ╡ ┼─ ╩ ∆╢ ⅜ ╘╠╣╢⁹ 

⌐ ⇔≡│  

ᵑ ⇔√ ─  

ᵒ │ ─  

⌐≈™≡ ═ ⌐ ∂≡↓╣╠⌐╟∫≡ ⌐╟╢ ┼─ ⅜≥─

↕╣╢⅛╩ ⇔ ╠⅛⌐∆╢⁹ 

─ ╩ ⌐ ∆⁹ 

1) ─ ↕─◖fi♩꜡כꜟ 

2) ⅝ ╛ ─ ─  

3) ▪fi♥♫─  

▬ ⌐ ╢  

    ⌐ ╢ ≤⇔≡ ⌐ →╢╙─⅜№╢⁹ 

1) ─  

Ⱪꜟ♥꜠ⱦכ◔ (2 ┼─  

 

(3) ─  

⌐≈™≡─ ─ ─ ⌂╟╡ ™ ⅜ ╡ ╣

╠╣≡™╢⅛≥℮⅛─ ∕─ ─ ⌂ ╩ ∂≡ ⌐╟╡ ⌂

≢ ⌐ ╢ ⅜≢⅝╢ ╡ │ ↕╣≡™╢⅛≥℮⅛

╩ ∆╢⁹ 

ₒ  ₓ 

(3) ─  

─ ─∕╣∙╣⌐≈™≡ ─ ─ ≤ ╩ ℮↓≤⌐╟

╡ ⌂ ≢ ⅜≢⅝╢∞↑ │ ↕╣≡™╢⅛╩ ∆

╢⁹ 

↓↓≢│ ─∕╣∙╣⌐≈™≡ ─ ≤ ╩ ∆⁹╕√

─∕╣∙╣⌐≈™≡─ ┘ │ ₈(4) ─ ₉≤⇔≡

⇔ ↕╠⌐ ─ │ ₈3.3.4  (1) ─ │

⌐ ╢ ₉≢ ⌐≤╡╕≤╘╢╙─≤∆╢⁹ 

⌂⅔ ─ ≤∕─ ─ │ ─ ⅜ ∂╠╣╢≤ ↕╣

╢╕≢ ╡ ⇔ ℮↓≤⅜ ╕⇔™⁹ 

▪ ─ ≤ ─  

─ │ ↕╣√ ⌐ ⇔ ─ ╩ ⇔√

≢∕╣∙╣ ─ ╩ ™ ∕─ ╩ ∆╢↓≤⌐╟╡ ⅜ ⅛

≈ ⌐ ╠╣╢≤ ↕╣√ ╩ ∆╢⁹ 

⌂⅔ ─ ≤∕─ ─ │ ─ ⅜ ∂╠╣╢≤

↕╣╢╕≢ ╡ ⇔ ℮↓≤⅜ ╕⇔™⁹ 

▬ ⌂╟╡ ™ ─ ╡ ╣ 

⌂╟╡ ™ ≤│ ⌂ ╩ ∆╢─⌐ ╙ ⌂

╩™™ ─ ⌂≥⌐ ⇔≡

™╠╣╢Ɫכ♪ ─ ┘∕─ ⌂≥─♁ⱨ♩ ≢─ ╩ ∆⁹ 

╟╡ ™ ⅜ ╡ ╣╠╣≡™╢⅛ ⅛─ ⌐№√∫≡│ ─
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╛ ─ ⌐╟╢ ⌐ ∂√ ⌂ ─ ⌂≥⌐╟

╡ ─ ╩≢⅝╢ ╡ ⌐ ∆↓≤⅜ ╕⇔™⁹ 

► ∕─ ─ ┼─ ─  

─ ⌐╟╢ ─ ╛ ┼─ ⌐╙ ∆╢⁹ ⌐

№╢ ┼─ ─ │ ⅜ ─ ⌐│ ≤⌂╢

╙№╢─≢ ─ ⌐≈™≡╙ ⌂ ╩ ℮⁹ 

 

(4) ─  

─ ⌐№√∫≡│ ∕─ ⌐≈™≡ ╠⅛⌐

⇔ ∆╢⁹ 

▪ ─ ∕─ ─ ─ ─  

▬ ─ ┘ ╩ ∂√ ─ ─ ─  

► ─ ⌐ ™ ∏╢⅔∕╣─№╢ ┼─  

◄ ╩ ∏╢ ─ ≤ ─  

ₒ  ₓ 

(4) ─  

─ ⌐№√∫≡│ ─ ⌐≈™≡ 3.3-5 ⌐ ∆ ─

⌂≥╩ ™≡ ┘ ⌐⅔↑╢ ╙ ╘ ⌂ ╡ ⌐

∆╢⁹ 

▪ ─ ∕─ ─ ─ ─  

─ ─ ⌂≥╩≢

⅝╢∞↑ ⌐ ∆╢⁹ 

▬ ─ ┘ ╩ ∂√ ─ ─ ─  

─ ┘ ╩ ∂√ ─ ─ ─ │ ∆

╢ ╩ ∏╢ ─ ╩ ™≡ ≢⅝╢ ╡ ⌐∕─ ╩

╕≤╘╢⁹ 

⌂⅔ ⌂╟╡ ™ ⅛≥℮⅛ ≢⅝╢ ╡ ⌐ ⇔ ⌐ ∂

─ ─ ─ ⌐≈™≡╙ ∆╢⁹ 

► ─ ⌐ ™ ∏╢⅔∕╣─№╢ ┼─  

╩ ∆╢↓≤⌐╟╡ ∕─ ─ ┼─ √⌂ ⅜

⌐ ∏╢⅔∕╣⅜№╢ │ ∕─ ┘ ╩ ∆⁹ 

◄ ╩ ∏╢ ─ ≤ ─ ╩ ∏╢  

≤⇔≡ ╩ ∆╢ ⌐│ ╩ ⇔ │ ↕

∑╢↓≤⅜ ≢№╢ ╩ ╠⅛⌐∆╢⁹╕√ ⌂╦╣╢ ┘

⌐╟╡ ↕╣╢ ⌐ ⇔ ∕╣∙╣─ ┘⌐ ⌂╦╣ │ ↕╣╢

⌐ ╢ ─ ┘ ⌐≈™≡ ∆╢⁹↕╠⌐ ⇔√

─ ─ ┘ ⅜ ≤ ⇔√ ⌐≈™≡╙ ⌂≥─

╩ ╕ⅎ ∆╢⁹ 
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3.3-5 ─  

    

 

─  
│ ╩ ⇔ ─ │ ה ⅜ ≢№

╢ ╩ ∆╢⁹╕√ ─ │ ⅜ ≤ ⇔√

╩ ∆╢⁹ 

  

  

  

  

─ ┘  ─ │ ─ ─ ╩ ∆╢⁹ 

─   

⌂   

 

 

3.3.4  

(1) ─ │ ⌐ ╢  

─ ╩ ∫√ ⌐│ ∕─ ╩ ╕ⅎ

─ ⌐╟╢ ⌐ ╢ ⅜ ⌐╟∫≡ ⌂ ≢≢⅝

╢ ╡ │ ↕╣╢⅛ ⅛ ↕╠⌐ ⌐ ∂≡∕─ ─ ⌐╟╡ ─

⌐≈™≡─ ⅜ ⌐⌂↕╣≡™╢⅛≥℮⅛╩ ∆╢⁹ 

ₒ  ₓ 

(1) ─ │ ⌐ ╢  

▪ │ ─ ╛ ─ ─ ™

╩ ≤⇔≡ ─ ╩ ∆╢↓≤ №╢™│ ⌂╟╡ ™

⅜ ╡ ╣╠╣≡™╢⅛ ⅛⌐≈™≡ ∆╢↓≤ ─ ⌐╟╡

─ ⌐ ⅎ╢ ⅜ │ ↕╣≡™╢⅛ ⅛ ╕√∕─

│≥╣ↄ╠™≢№╢⅛⌐≈™≡ ∆╢⁹ 

▬ │ ⌐ ⇔≡ ╩ ⌐≤≥╘╢╟℮ ⌂

≢ ─ ╩ ∫√⅛ ⅛⌐≈™≡ ∆╢⁹ 

─ ⌐ ⇔≡│ ─ ™ ⌂

⌂≥ ⌐ ╢ ⌂ ╩ ⇔ ╕√ ⌐ ∂ⱴ♩ꜞ♇◒☻ ⌂

≥╩ ⇔ │ ↑⅜≢⅝╢╟℮ ⌂ ╡ ⌂ ≤⌂╢╟℮⌐

∆╢⁹ 

─ ─℮∟ ≡─ ⌐⅔™≡ ╣√ ≤⌂╢ ╩

⅝ ⇔√ ╩ ⌐ ⇔ ⌂ ╩ ℮╙─≤∆╢⁹ 

⌂⅔ ⌐≈™≡│ ⌐ ╩ ℮√╘ ╩ ⇔

⌐ ∂≡ ⌂ ╩ ∆╢↓≤⅜ ≢№╢⁹ 
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(2) │ ∆╢ ⅜ ∆╢ ─ ⌐ ∆╢ ≤─ ⌐

╢  

▪ ⅜ ∆╢ ─ ⌐ ∆╢  

ₒ  ₓ 

(2) │ ∆╢ ⅜ ∆╢ ─ ⌐ ∆╢ ≤─ ⌐ ╢

 

⅜ ∆╢ ⌐≈™≡ │ ∆╢ ⅜ ∆╢

─ ⌐ ∆╢ ≤─ ⅜ ╠╣≡™╢⅛ ⅛⌐≈™≡ ∆╢⁹ 

⌐ ∆╢ ┘ │ ∆╢ ⅜ ∆╢ ─

⌐ ∆╢ ⅛╠─ │ ─≤⅔╡≢№╢⁹ 

▪ ⅜ ∆╢ ─ ⌐ ∆╢  

ᵑ₈ ₉ 25 131  

 

 

 

ₒ ₓ 

◄Ⱡꜟ◑הכ :a ─√╘─ ⱴ

♬ꜙ▪ꜟ 2 ₑ 18 2  

ₐ JWPA Ver1.1 ₑ

23 5  

ₐ ◄Ⱡꜟ◑כ ₑ 17 ⱶכ○  

. ₐ ♦☺♃ꜟ ♥꜠ⱦ ₑ

22  

☿fi♃כ ₐ ♦☺♃ꜟ ₑ 15  
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3.4  

 ┘ ─ ⅝ ⌐⅔↑╢ ה ה ≤⇔≡ ⌐

╢ ⌐≈™≡ ∆╢⁹  

Ẽ₈ ⱴ♬ꜙ▪ꜟ ה ה 21 3 ₉p.33 

⌐ ╢ ─ ╩  

3.4.1  

1 ∆═⅝  

2  

3  

4  

5  

6  

3.4.2  

 1  

2  

3  

4  

5  

3.4.3  

 1 ⅝ ─ ─  

2 ─  

3 ─  

4 ─  

3.4.4  

 1 ─ ⌐ ╢  

2  │ ∆╢ ⅜ ∆╢ ─ ⌐ ∆╢ ≤─ ⌐ ╢  

ₒ  ₓ 

≢│ ⌐ ─ ⌂ ≢№╢ ─Ᵽכ♪☻♩ꜝ▬◒

⌐ ⇔≡ ₈ ⌐ ∆╢ ─√╘─ ⅝₉ ,2011 3

⁹ ₈ ⅝₉≤™℮⁹ ┘₈ ─ ╘ ₉ 2012 12

─ ╩ ⅛≈ ⌐ ∆╢╙─≢№╢⁹ 
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3.4.1  

1 ∆═⅝  

▪. ─  

ᵑ ה ה ה ה  

ᵒ ⌂≥─ ה  

▬. ⌂ ┘ ∆═⅝ ─ ─ ┘ ─  

►. ∕─ ─  

ₒ  ₓ 

1 ∆═⅝  

─ ⌐ ≠ↄ ─ 3.4-1 ⌐ ≠⅝ ─

⌂ ─ ∆═⅝ ⌂ ꜞ☻◒─ ™ ⅜

╕╣≡™╢⅛╩ ⇔ ה ╩ ∆╢ ⅜№╢⁹ 

 

3.4-1 ─ ⌐ ≠ↄ  

┘∕─ ╢╣╕ ההה│  

1) (▬♯꞉◦  ◒ⱴ♃◌

○○♃◌ ≢№╢⁹ 

─ ⌐ ∆╢ ╩ ∆╢↓≤⅜ ╕

⇔™⁹ 

2) ⌐ ↕╣≡™╢⁹ ₈ ─ ╩ ╢√╘─ ╩ ∆╢√╘─

⌂ ₉⌐ ≠⅝

β

↕╣√ ⌐

∆╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

ꜞ♪♅ה◑◦(3  ⌐ ↕

╣≡™╢⁹ 

╡ ≤ ─ ⌐  

∆╢ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

ꜞ♪♅ה◑◦(4 ⌐ ↕╣≡

™╢⁹ 

5)ꜝⱶ◘כꜟ ⌐ ↕╣≡™╢⁹ 

6) Important Bird Areas

⌐ ↕╣≡™╢⁹ 

7) ╡ ≤ ┘∕─

─ ≢№╢⁹ 

8) ╛ ꜞ☻◒─ ™

⅜ ∆╢(ₒ◖ꜝⱶ12(p.68)ₓ )⁹ 

╛ ⌐ ∆╢ ╩ ∆╢↓≤⅜ ╕⇔ 

™⁹ 

1) 8)™∏╣╙ ⇔⌂™⁹ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

) ─ ⅜ ∆╢ ╙⇔ↄ│

─ ≢ √⌂ ⅜ ה ↕╣√  

∕╣∙╣─ ╩ √∆ ╩ ∆╢↓≤⅜ ╕

⇔™⁹ 

β 

┘ ⌂ ⌐ ↕╣╢⁹ 
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5  

─ ⌂ ┘ ∆═⅝ ─ ─ ┘

─ ⌐≈™≡ ⌐╟╡ ℮⁹ 

⌂⅔ ╩ ╕ⅎ╢⌐№√∫≡│ ─ ─ ╛ ─ ─

⌂≥ ─ ⌐ ℮ ⌐ ∆╢⁹ 

ₒ  ₓ 

5  

│ 3.4-2 ⱴ♩ꜞ♇◒☻⌐ ∫≡ ⌐

∂≡ ╘╢⁹∕╣╠─ ⌐⅔™≡│ ꜞ☻◒╩ ה ∆╢─⌐ ⇔√

⌂ ╩ ™╢↓≤⅜ ╕⇔™⁹ 

⌂⅔ ╡ ≢⅛≈ ⌂≥ ─ ╩ ╗ ╛ ─ ≢ √⌂ ⅜ ה

↕╣√ ╙ ⌐ ∆╢ ╩ ∆╢↓≤⅜ ╕╣╢⁹ 

3.4-3⌐ ─ ⌐ ≠⅝ ⇔√ ⌐ ⌂

⌐ ∂√ ─ ╩ ⇔√ ╩ ∆⁹ 

 

 

 

ₒ◖ꜝⱶ 12ₓ ꜞ☻◒─ ™  

  

ừ ה  

⅜ ⌐ ⇔ ─ ⅜ ↄ⌂╢↓≤⅜

↕╣╢ ⌐⅔↑╢ ╩ ∆╢ ⅜№╢⁹ ⌐

⅜ ⌐ ⇔ ─ ⅜ ↄ⌂╢↓≤⅜ ↕╣╢

⌐⅔↑╢ ⌐≈™≡ ∆╢═⅝≢№╢⁹↓╣╠─ ⌐⅔™≡│ ╛

⅛╠─ ≤™℮ ⌐ ⇔ ⌐ ∂√ ─ ╩

∆╢↓≤⅜ ≢№╢⁹ 

⌂⅔ ─ ⌐№√∫≡│ ≢─ ╙ ∆╢ ⅜№╢⁹ 

 ừ  

⅜ ⌐ ⇔ ─ ⌐♩כꜟ╡ ∆╢ │

⌐⅔↑╢ ⌐≈™≡ ∆╢ ⅜№╢⁹ 

≤╡╦↑ ⌐╖√ ─♩כꜟ╡ ⅔╟┘ ♁

▪ꜞfi◓ ╛ ◓ꜝ▬♦▫fi◓ ╩ ℮ ─ ╩ ∆╢↓≤⅜ ≢№╢⁹

↓╣╠─ ╩╙≤⌐ ⌐⅔↑╢ ꜞ☻◒⅜≥─╟℮⌂ ─ ≢

ↄ⌂╢─⅛╩ ∆╢↓≤⅜ ╕⇔™⁹ 

⌐ ∆╢ ─√╘─ ⅝
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3.4-2 ⱴ♩ꜞ♇◒☻ 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4-3 ⌐ ∂√ ─  

ה   ─  

 ₈ ─ ╘ ₉

⌐ ∂ ─ ╩ ™

╛ ─ ╩

℮⁹  

─ ╩ ∆╢√╘

ꜞ☻◒╩ ה ⇔ ⌐ ∂≡

╩ ה ∆╢ ╩≤╢⁹

∆═⅝ ≤⇔≡ ─ ה ─

ה ⱪכ♥↑

⅜ ⅎ╠╣╢⁹  

╡─ ╡

 

 

♩כꜟ─╡ ┘

─ ╩ ℮⁹ ⌐

∂≡ ─

♄כ꜠ ╩ ∆╢⁹

 

╛♩כꜟ╡ ─ ╩ ∆

╢√╘ ꜞ☻◒╩ ה ⇔

⌐ ∂≡ ╩ ה ∆╢

╩≤╢⁹ ∆═⅝ ≤⇔≡ ─

ה ─ ♄כ꜠ ◦☻♥ⱶ

⅜ ⅎ╠╣╢⁹ 

≤ ─

  

─ ╩ ℮⁹

⌐ ∂≡ ─

♄כ꜠ ╩ ∆

╢⁹  

 

≤ ─ ╩ ∆╢√╘

ꜞ☻◒╩ ה ⇔ ⌐ ∂≡

╩ ה ∆╢ ╩≤╢⁹

∆═⅝ ≤⇔≡ ─ ה ─

♄כ꜠ ◦☻♥ⱶ

⅜ ⅎ╠╣╢⁹ 

 ╛ ─ ╩

∆╢⁹ 

 

ꜞ☻◒╩ ה ⇔ ⌐

∂≡ ╩ ה ∆╢ ╩≤

╢⁹ ∆═⅝ ≤⇔≡ ─ ה

─ ⅜ ⅎ╠╣╢⁹ 

∕─  / №√╡─

╩ ∆╢⁹  

ꜞ☻◒╩ ה ⇔ ⌐

∂≡ ╩ ה ∆╢ ╩≤

╢⁹ ∆═⅝ ≤⇔≡ ─ ה

─ ⅜ ⅎ╠╣╢⁹ 

▪  

ה ⌐≈™≡│ ⌐⅔↑╢ ╙⇔ↄ│ №√

╡─ ╛ ╩ ⇔℮╢ ה ≤⌂╢⅜ ≢№╣┌₈ ─

╘ ₉ ,2012 ╡ ⌐ ∆╢╙─≢№╣┌₈3-2-1 ╡ ⌐

∆╢ ₉

β

⌐ ∆╢╙─≢№╣┌ ₈ (6) ─ ╡─ ⌐╟╢

™₉

β

╩ ⌐⇔≈≈ ╩ ⌐ ≢⅝╢ ה ╩ ╘╢
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⅜№╢⁹ 

 β ₈ ⌐ ∆╢ ─√╘─ ⅝₉ 

⌐ ╩ ≤⇔√ ᵑ ≤ ─ ≢ ™

╠╣≡™╢ ᵒ ⌐≈™≡ ∆╢⁹ 

ᵑ ╩  

⌐⅔↑╢ ─ ╩ ∆╢╙─≢№╢⁹

⅜ ⌂ ─ │ ≢№╢⁹⇔⅛⇔⌂⅜╠ ⅜ ₁⌂

╩ ╗ ≢ ╩ ⇔ ─ ╩ ∆╢ ─

⅜ ≤⌂╢ √≤ⅎ┌ ה ה ≢ ⇔ ⌐

╩ ╘╢ ⁹ │ ⌐ ⇔√ ╩ ה ∆╢⁹ ⌐│

┘ ╩ ™ ⇔√ ╩ ∆╢⁹ ─

│ ⌐ 30 1 ╩ ≤⇔ ─ ╙ ⇔≡⅔ↄ⁹

≢№╢≤ ⅜ ↕╣≡™⌂™√╘ ─ │ ⇔™⅜ ⌐

♃꞉כ ⅜№╢ ⌐∕╣╩ ∆╢⌂≥⇔≡ ─ ╩⅔↓

⌂℮≤⇔≡™╢⁹ 

ᵒ ─  

╩ ≤⇔ │ ╙⇔ↄ│ Ɫ♩ ─ ⅝↕─╙

─ ≤∆╢⁹ 

⌐ ╩ ⇔ ⌐ ╩ ╡⌂⅜╠ ╛ ╩ ⌐

∆╢⁹ ⅜ ↕╣√ │ ( ⅛╠Ⱪ꜠כ♪

╟╡ Ⱪ꜠כ♪ Ⱪ꜠כ♪ ╟╡ ⁹ 3.4-1

ה ╩ ∆╢⁹ 

⌂⅔ ⅜ ↕╣╢ ╙№╢─≢ ─ │ 10 ╖≢ ⇔≡⅔

ↄ─⅜╟™⁹ ─ ╩ 3.4-1 ⌐ ∆⁹ 

⅔∫≡ ה ⌐≈™≡│₈ ─ ╘ ₉ ,2012

⌐ ∫≡ ∆╢⅜ ▬♯꞉◦─ 9 10 │ ─ ⌐╕≢ ∆╢√╘

─ ╟╡╙ ↄ ╩ ∆╢↓≤⅜ ╕⇔™⁹ 

 

 

 

 

 

 

 

 

          β ≢│ M ╩fiכ♂ ≢ ∆≤ ⅛╡ ™⁹ 

3.4-1 ─ ─  
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ₒ◖ꜝⱶ 13ₓ ─  

 

⌐╟╢ ≢│ ╩│∂╘ ╛ ⅛╠─ ╩ ↄ

∆╢↓≤⅜ ⇔⅛∫√⅜ ⌐ ═╢ ⌐╟∫≡ ≢⅝╢⁹ 

╕√ ↓╣╠│ ─ ─ ─√╘─ ≤⇔≡╙ ≢№╢⁹ 

ᵑ ꜠כ◙  

⌐ ╩◙כ꜠ ™≡ ╕≢─ ╩ ∆╢╙─⁹ ⌐ ╦∑≡ ₁⌂

⅜ ה ↕╣≡™╢⁹ 

 

ה ∆╢ ☿○♪ꜝ▬♩ ╟╡╙ ≢ ∆╢↓≤⅜≢⅝╢⁹ 

ה ─ ⅜ ≢ ╕≢─ ╩ ≢⅝╢⁹ 

 

ה │ m ≢№╡ ─☿○♪ꜝ▬♩⌐ ∆╢≤

™ ╩ ↄ ⁹ 

ה ⅜≢⅝⌂™ ╩ ↄ ⁹ 

ה ─ │ ≢№╢⁹ 

ᵒ ☿○♪ꜝ▬♩  

⌐⅔↑╢ 2 ╩ ⇔√╙─≢№╢⁹2 ⌐ ⇔

√☿○♪ꜝ▬♩⅛╠ ⌐ ∂ ╩ ∆╢↓≤≢

╩ ╘╢╙─≢№╢⁹ 3.4-2⌐ ╩ ∆⁹ 

 

ה ╩ 3 ≢⅝╢√╘ ╛ ─ ≤─ ╩

ↄ ≢⅝╢⁹ 

ה ─ ⅛╠ ╩ ⌐ ⇔≡™⌂™ ≢╙ ⅜≢⅝╢⁹ 

ה │₈ ⸗♦ꜟ₉─Ɽꜝⱷכ♃≤⇔≡ ≢⅝╢⁹ 

 

ה ⅜ ≢№╡ 2 2 ≢№╢⁹ 

ה ⌐ ⅜ ≢№╢⁹ 

ה ≢│ 1 ⌐≈⅝☿○♪ꜝ▬♩ ≤ ─2 ╩ ≤∆

╢√╘ 4 2 ╩ ≤∆╢⁹ 

ה ╣≢ ∆╢ ⌐≈™≡│ ∕─ ─1 ⇔⅛ ≢⅝⌂™√╘

⅜ ⅜╢⁹ 

ה ─ ה │ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

3.4-2 ☿○♪ꜝ▬♩⌐╟╢ ─  
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▬ ─ ╡  

⌐⅔™≡ ─ ╡⌐ ∆╢ │╒≤╪≥⌂⅛∫√⅜ ╒⅛ 2008

─ ≥♄כ꜠ ╩♄כ꜠ ⇔√ ⌐╟╡ ─ ╡⅜ ₁⌐ ╠⅛⌐⌂╡

≈≈№╢⁹ 

─ ╡⌐≈™≡│ ┘ ⅝ ─ ⅝ ╡⅜ ≢⅛≈ ⌂ ∞⅜

≢│ ™╢↓≤⅜≢⅝∏ ∕─ ─ ⌐╙ ⅜№╢⁹ 

⌐⅔↑╢ ─ ╡ ≤⇔≡ ↕╣╢ ╩ 3.4-4

╩ 3.4-5 ⌐ ∆⁹ 

3.4-4 ─ ┘  

  

 ╡│ ≤ ╩ ⌐ ╦╣╢⅜ ∕─ ⌂Ɽ♃כfi│ ⌐╟∫≡ ⌂∫≡

™╢⁹ ⅎ┌ ≢│ ⌐╙ ↄ─ ⅜ ╢⅜ │∕╣╒≥≢╙⌂™⁹

⌐כ♄כ꜠ ─כ◖◄╢ ╟╡ ─ ╡─Ɽ♃כfi⅜ ⅛∫≡™╢─≢

─ ≢─ ╡─ ╛►▬fi♪ⱪ꜡ⱨ□▬ꜝ⌐╟╢ כ◖◄ ₒ◖ꜝ

ⱶ14(p.73)ₓ╩ ╩ ⌐⇔≡ ╩ ╘╢↓≤⅜ ╕╣╢⁹ 

 ─ ╡│ ⌐ ™↓≤⅜╦⅛∫≡™╢⁹╕√ ╡│ 1 2 ⌐

⇔ ⅛╠ ∆╢⁹⇔√⅜∫≡ 1 2 ⅛╠ ⌐⅛↑≡─

⌐ ∆╢≤╟™⁹√∞⇔ ↑⌐╙Ⱨכ◒⅜ ∂╢ ╙№╢⁹╕√

≤ ≢│ ∫≡™ↄ ─ ⅜ ⌂∫≡™╢─≢ ⌐Ⱨכ◒⅜ ╠╣⌂™ ≢

╙ ╩ ⇔≡⅔ↄ↓≤⅜ ╕╣╢⁹ 

─  ─ ╡│ ⌂™⁹ ™ ⌂╠ ─ ⌂╠ ─ ⅜ ↄ↓≤─

™ ≢│ ™ ─ ™≡™╢ ⌐ №╕╡ ⅛⌂™ ≢│ ─ ™ ⌐ ↄ

╢↓≤⅜ ╠╣≡™╢⁹⇔√⅜∫≡ ∕─╟℮⌂ ⌐ ╩ ⅎ┌ ╟╡ ↄ─

╩ ╢↓≤⅜≢⅝╢⁹ 

 

3.4-5 ⌐⅔↑╢ ─ ╡  

  

♄כ꜠ ♄כ꜠ ⌐ ╢ ⅛╠─ ╩כ◖◄ ⅎ╢ ≢№╢⁹2km ─

─ ╩ ∆╢↓≤⅜≢⅝ ⅜ ≡™≡╙ ⅜ ⌂√╘

┘∕─ ⌐⅔↑╢ ╡─ ╩ ╢ ≢│ ╙ ⌂

≢№╢⁹ │ ∞⅜ ⌐∆╣┌ ─ ╙ ⌐⌂

╢⁹ 

⌐ ╩♄כ꜠ ∆╢ │ ╟╡₈ ─ ₉⌐ ∆

╢ ─ ╩ ≤∆╢╒⅛ ∕─ ⌐№√∫≡│

⅜ ≢№╢⁹ 

─ ⅝ ╡  ⌐ ╢ │ ⌐ ⅝ ╩ ∆╢↓≤⅜ ™√╘ ∕─ ╩

⅝ ה╡ ∆╢ ≢№╢⁹ ⌂ ╩ ≤∑∏ ─ ⅜

⌂↓≤⅜ ≢№╢⁹ 

⇔⅛⇔⌂⅜╠ ⅜ ╩ ⇔√≤⅝⌐ ∏⇔╙ ↄ≤│ ╠⌂™↓

≤ ─ ╩ ↑╢≤ ─ ⅝ │ ⅝ ╣⌂™↓≤⅛╠

⌂ ⌐│ ⅝≢№╢⁹  

⅝ ─ ה   ─ ™ ⱴ▬◒≢ ⅝ ╩◘fiⱪꜞfi◓⇔ ☻Ɑ◒♩ꜟ ╩∆

╢↓≤≢ ─ ╩ ∆╢╙─≢№╢⁹ ≢│ ₁⌂♦Ᵽ▬☻

⅜ ↕╣≡™╢⅜ ⌐⅔↑╢ ≢─ │⌂™⁹ 

╩ ∆╢ ─ⱦ

♦○  

╩ⱦ♦○≢ ⇔ ∕─ ╩ ⇔≡™ↄ ╩ ⅎ╢ ⱦ♦○

∆╢ ≢№╢⁹ ╩ ∆╢ ≢│ ⌂ ≤™ⅎ╢⁹ 

⇔⅛⇔⌂⅜╠ ⅜ ≡™⌂™ ⌐│ ≢⅝⌂™↓≤ ╩ ⇔ ↑

╢⌐│ ⅜ ⌂↓≤ ─ ⅜ ⌂↓≤⅜ ≢№╢⁹ 

▫ⱨꜝ◓⸗כ◘

⌐כ◘fi☿⸗כ◘┘

╟╢  

 

─ ™╩ ≤⇔≡ ∆╢↓≤⅜≢⅝╢ ▫ⱨꜝ◓⸗כ◘ ⌐

╟╢ⱦ♦○ ╩ ⇔≡ ╩ ∆╢ ╩ ∆╢⁹

⅜ ↄ ╩ ∆╢ ⇔⅛ ≢⅝⌂™↓≤ ⅜ ™↓≤

─ ⅜ ⌂↓≤ ⅜ ≢№╢⁹ ╩ ∆╢ №╢™│

◖►⸗ꜞ ─ ╩ ∆╢≤™℮ ⌐│ ∆╢⁹ 

β⌂⅔ ─♩▬ꜝ♅כ◘ ⌐╟╢ ⅜ ⌐ ╦╣≡™╢⁹ 

β⌂⅔ ⌐≈™≡│ ≤∑∏ ⌐┌╠↑≡ ∆╢↓≤⅜ ╕⇔™⁹ 
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ₒ◖ꜝⱶ 14ₓ►▫fi♪ⱪ꜡ⱨ□▬ꜝ⌐≈™≡ 

 

(2008d) ┘ ╒⅛(2008)⌐╟╣┌ ►▫fi♪ⱪ꜡ⱨ□▬ꜝ─ כ◖◄

≤4 ─ ─ ⅝ ─ כ꜠

♄ │™∏╣─ ≢ √ ─ ─ ≤╙ ⌂ ─ ⅜ ╘╠╣√⁹↓─

↓≤⅛╠ ►▫fi♪ⱪ꜡ⱨ□▬ꜝ─ │כ◖◄ ─ ⅛╠─ ≢№∫≡ ┘

⅛╠ ╡─ ╩ ⇔≡™╢ ≤ ⇔√⁹√∞⇔ ─♄כ꜠ ─℮∟ ─

╙─│ ≢♄כ꜠ ⅎ√ ─ ≤ ═≡ ₈ כ◖◄ ₉⅜ ™ ⌐№╡ ⌐⅔

↑╢►▫fi♪ⱪ꜡ⱨ□▬ꜝ─₈ כ◖◄ ₉│ ─ ╡╩ ⇔≡™╢ ≤ ⇔≡

™╢⁹ 

⌐ ∆╢ ─√╘─ ⅝

 

 

 

 

 

 

 

 3.4-3 ►▫fi♪ⱪ꜡ⱨ□▬ꜝ≤ ─♄כ꜠ ╡ כ◖◄ ─  

(1 2008d) 
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3.4.2  

(4)  

⌂ ─ ⌂≥─ ─ ╩ ⌂≥⌐╟╡ ∆╢⁹ 

ₒ  ₓ 

(4)  

⌐ ℮ ┼─ ─℮∟ ⌂ ─ ─ ─

⌐≈™≡│ ─ⱴ♬ꜙ▪ꜟ╩ ⌐ ⌂ ╡ ⌐ ∆╢⁹╕√ ─

Ᵽכ♪☻♩ꜝ▬◒⌐≈™≡│ ⌐ ∆ ꜞ☻◒─ ⌐╟╡ ⌐ ╩ ℮╙

─≤∆╢⁹ 

▪ ꜞ☻◒  

ꜞ☻◒ ≤│ ╩ ™≡₈ ┼─ ─ ╩

∆╢₉↓≤╩™℮⁹ ⱴ♬ꜙ▪ꜟ≢│ ≤⇔≡₈ᵑ ⸗♦ꜟ ╩ ™

√ ─ ₉ ₈ᵒ ─ ™ ─ ⱳ♥fi◦ꜗꜟⱴ♇ⱪ ₉

⌐ ⅎ ╩ ∆╢√╘─ ⌂ ≢№╢ ⌐≈™≡ ∆╢╙─≢

№╢⁹ 

▬ ⸗♦ꜟ╩ ™√ ─  

│ ⌐ ∆╢≤ ⅎ╠╣╢√╘ ╩ ™≡ ─

╩ ╖╢↓≤│ ꜞ☻◒ ─└≤≈≢№╢ ⸗♦ꜟ ⁹

⸗♦ꜟ╩ ™╢↓≤≢ ⅜ ╠╣╢⅜ ⌐№√∫≡│ ⇔√

⸗♦ꜟ╛Ɽꜝⱷכ♃⌐≈™≡─ ⅜ ≢№╢≤≤╙⌐ ⸗♦ꜟ─ ╡ ™

⌐ ╣⌂ │ ─ ╩ ↑╢↓≤⅜ ≢№╢⁹ 

↓╣╕≢ ┼─ ╩ ∆╢√╘─ ⸗♦ꜟ│™ↄ≈⅛ ↕╣

≡⅔╡ ≤∆╢ ⅜ ─ Ⱪ꜠כ♪╩ ⇔╟℮≤∆╢≤⅝⌐ Ⱪ꜠כ♪

⌐ ∆╢ ╩ ╘╢╙─⅜ ╦╣≡™╢⁹Tucker (1996)─ ⸗♦

ꜟ⅜ ╙ ↄ ∕╣ Desholm et al (2006) Desholm &Kahlert (2005) Smales 

&Muir (2005a) Smales &Muir (2005b) Smales (2006) Band et al.(2007) Whitfield 

(2009) Whitfield &Madders (2006) ⅜ ↕╣≡™╢⁹ ≢╙ ה

(2008)⅜●fiה◌⸗ ╩ ⌐⇔√ ⸗♦ꜟ ⅝ p5-25 ╩

⇔≡™╢╒⅛ ⅝ p.5-30 ≢│ ─ ╩ ≤∆╢

─⸗♦ꜟ ⅜ ↕╣≡™╢⁹ 

┼─ ╩ ∆╢√╘─ ⸗♦ꜟ─ ⌐№√∫≡│

╛ ─ ╩ ⇔ ⌂⸗♦ꜟ╩ ∆╢↓≤⅜ ≢№╢⁹ 
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ₒ◖ꜝⱶ 15ₓ ה (2013)⌐╟╢ ⸗♦ꜟ  

 

ה (2013)╠⌐╟╢ ⸗♦ꜟ │ ─ ╩ ⌐╟∫≡Ⱪ꜠כ♪

─ ⅝⅜ ∆╢ ≤╖⌂⇔ ┼ ⅜ ╩ ⅎ≡ ∆╢ ─ ╩

╘ ↕╠⌐ ≤ ╩ ⇔√ ╩ ⇔√╙─≢№╡ ─⸗♦ꜟ⌐

╟╢ │ ≢№╢≤─ ╩ ⇔≡™╢⁹ ⇔ↄ│  -3╩ ⁹  

⌐│ ╕∏ ─ ─ ╩ Ⱪ꜠כ♪ ╩ (r )≤∆╢

n ─ S ≤∆╢⁹S╩ ─Ⱪ꜠כ♪⅜ ∆╢ ≤ ─ ─

M ─ (M
V
)≢ ∫√ ⌐ ≢ √ ─ M ─ ╩

∂≡ S ─ (T
L
)╩ ╘╢⁹  

─ (m
ave 

)│m
ave 

=4r /3≢ ╠╣╢⁹↓╣⅛╠ ⌐ ∆╢ ─

(T
n
 )│T

n
=T

L 
/m

ave
 ≢ ╘╠╣╢⁹↓─℮∟Ⱪ꜠כ♪ ⌐ ∆╢ (B

n
)│B

n
֔T

n
 /2≢№

╢⁹Ⱪ꜠כ♪ ┼№╠╝╢ ⅛╠ ∆╢ ─ ─ ╩ ─ ╩Rΐ 

≤∆╢≤ (T
N
)│T

N
=B

n
╡╟⌐ Rΐה Tה ╠╣╢⁹↓↓≢ T│ ─

(M
ax 
u) ╕√│ ⌐⅔↑╢ ─ Rΐ │ ─ q

i
⌐

(u
i 
)─ p

i 
(=u

i 
/ M

ax 
u)╩ ∂≡ ⇔√ ≢№╢⁹ 

ᵑ   ─℮∟ Ⱪ꜠כ♪─ ─  

ᵒ    ─  

ᵓ    ─ ⌐ ∆╢ ─ /  

ᵔ 
L  

 ─  

( ─ ⌐ ╩ ∂√╙─) 

ᵕ 
ave 

 ─ 4r/3  

ᵖ    ⌐ ∆╢ ─
L 
/

ave 
 

ᵗ    Ⱪ꜠כ♪ ┼─ ֔ /2  

ᵘ     │ ⌐⅔↑╢ ─  

ᵙ '   ─  

─ ⌐ ─ ╩ ∂≡ ⇔√  

ᵚ    × × '  

↓─ ⌐⅔↑╢ T
N 
│ ⅜ ╩ ⇔⌂™ ─ ≢№╡ ⌐│ ↄ

─ ⅜ ╩ ∆╢⁹ ⌐≈™≡ ⌂ ⅜ ≡⅔╡(Scottish Natural 

Heritage 2010 BTO 2012) ─ ≢│ ⅜ ↕╣≡™⌂™ ⌐│98%─

╩ ≡│╘╢↓≤⅜ ↕╣≡™╢⁹ 

⌂⅔ ⅝⌐№╢○☺꜡꞉◦─♦כ♃╩ ™≡ ה ⸗♦ꜟ≢ ╩

⇔√ │ ⅝─ 2012 ─ ⅝ ⌐ ≠⅝ ╩25 ⅛╠80 ⌐

ⅎ≡ ⌐ ═≡12 15 ─ ≤⌂∫√⁹ 
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► ─ ™ ꜞ☻◒─ ™ ─  

≤ ⅛╠ ⸗♦ꜟ╩ ™≡ⱷ♇◦ꜙ ╩ ™ ⱳ

♥fi◦ꜗꜟⱴ♇ⱪ─ ╩ ╖╢↓≤│ ⱳ♥fi◦ꜗꜟ⌐ ∆╢

╩ ∆╢ ≢ ⌂ ⅜ ╠╣╢ ⅜№╢⁹ 

⸗♦ꜟ⌐⅔™≡ ( )│ ₁⌂ ─ ─ ≤

⇔≡ ↕╣╢⁹ ⌐ ⸗♦ꜟ╛ⱳ▪♁fi ⸗♦ꜟ⌂≥⅜ ╠╣≡™╢⅜

│ ╩ ℮↓≤⅜№╢⁹↓╣╩ ∆╢√╘⌐│

⅜ ↕╣╢ⱷ♇◦ꜙ◘▬☼

β2

≢ ╩ ℮⅛ ╩ ⇔√

⸗♦ꜟ╩ ™╢⁹↓╣⌐│ ⸗♦ꜟ SAR ╛ ⸗♦ꜟ GWR)

⅜№╢⅜ ─ │ ⇔ↄ⌂╢⁹ 

╕√ ─ ─ ⅛╠ ─ ⇔╛∆™

╩№╠╦∆ ꜞ☻◒ⱳ♥fi◦ꜗꜟⱴ♇ⱪ─ ╙ ≢№╢⁹↓╣⌐≈™

≡│◄fi♩꜡Ⱨכ ⸗♦ꜟ maxent ╙ ╘╠╣╢⁹ 

│ GIS Geographic Information System ◦☻♥ⱶ ⌐ ∆╢

⌂ ה ╩ ≤∆╢⁹ 

 

 

 

ה (2013)≢│ ─ ⌐ ⅜ ∆╢ ⌐⅔↑╢ ─ ╡⌂≥

╩ ™√ ⌐⅔↑╢ ─ Ⱪ꜠כ♪ ╖─ ™ ╡ ─

─ ⌂≥╙ ═╠╣≡™╢⁹  

 

BTO(2012) A review of flight heights and avoidance rates of birds in relation to offshore 

wind farms. BTO Research Report No.618. 

Scottish Natural Heritage (2010) Use of avoidance rates in the SNH wind farm collision risk 

model.pp10.Scotland. 

 

 ⌐ ≠ↄ ⌐╟╡ ╩ ⇔ │

 ≤⇔≡ ⅜ ∂╢ ⌐⌂╢─≢ ⌐╟╡ ╩ ∆╢↓≤⁹ 

  ᵑ  512212807 2014 15 ⌐ ⌐

  ᵒ     ┘

  ᵓ      http://www.tokanken.jp/?page_id=2345 

  ᵔ ⅔ ™ ╦∑    sugoyui1@snow.plala.or.jp  
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◄  

─ ⌐ ∆╢ │ (2011) ⅝ p5-35 ⌐ ↕╣≡™╢⅜

⌐ ⅜№╡ ⅎ┌▬♯꞉◦─ │ 74.35 99.89 ≤⌂∫≡™╢⁹ │

─ ⌐ ⅝ↄ ∆╢ ⌂ ≢№╢√╘ ⌐ ∆╢ ⅜№╢

⅜ ₈▬ ⸗♦ꜟ╩ ™√ ─ ₉≢ ⇔√≤⅔╡ Scottish Natural 

Heritage(2010)≢│ ⅜ ↕╣≡™⌂™ ⌐│ 98%─ ╩ ≡│╘╢↓≤

⅜ ↕╣≡™╢⁹ 

│ ─⸗♬♃ꜞfi◓ ≢ ─ ╩ №╢™

│ ─ ⌐ ⇔ ⌂ ≢─ ╩ ∆╢↓

≤⅜ ≢№╢⁹ 

 

 

3.4.3  

(2) ─  

⅛╠ ╠╣√ ⌂ ┘ ∆═⅝ ─ ⌐ ∂≡

╩ ∂╢ ⅜№╢≤ ↕╣√ ⌐│ ─

ה ⌂≥╩ ∆╢⁹ 

ₒ  ₓ 

(2) ─  

─ ╩ ℮⌐№√∫≡│ ⅛╠ ╠╣√ ⌐ ∂ ↓╣╕

≢─ ─ ╩ ╕ⅎ≡ ─ ה

⌂≥─ ╩ ∆╢⁹ 

─ ─ ╩ ⌐ ∆⁹ 

ᵑ ─  

│ ─ ⌂ ╩ →⌂™ ≤⌂╢╟℮⌂ ∆╢⁹╕√ ─

│ ╛ ⅛╠№╢ ↕∑╢╟℮ ∆╢↓≤⅜ ╕╣╢⁹ 

ᵒ Ⱪ꜠כ♪─  

⅜ ↕╣╢ №╠⅛∂╘Ⱪ꜠כ♪⌐ ╩ ∆↓≤≢ ≤─◖fi♩ꜝ

☻♩ ⅜ ⇔≡ ⅜ ↄ⌂╡ ꜞ☻◒─ ⅜ ≢⅝╢⁹╕√ ≤ ─

╛ ─ ╙ ─ ⌐ ∞⅜ ┼─▬fiⱤ◒♩⅜

ↄ⌂╢─≢ ─ ╛ ⅛╠─ ╩ ╕ⅎ≡ ∆╢ ⅜№╢⁹ 
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3.4-4  Ⱪ꜠כ♪─  

ᵓ ꜝ▬♩▪♇ⱪ─  

ꜝ▬♩▪♇ⱪ│ ╡ ─ ה ╩ ╗ ⌐│ ╩ ⅎ√╒℮⅜

╟™⁹ ⌐⅔↑╢ ╛◌ꜞⱨ◊ꜟ♬▪ ─●▬♪ꜝ▬fi ⌐│

ꜝ▬♩▪♇ⱪ⅜ ╩ ⇔ ꜞ☻◒╩ ╘╢↓≤⅜ ↕╣≡™╢⁹╕√ ⌐⅔

™≡╙ ה ≢│ ⌐ ℮═⅝≤─ ⅎ ⅜№╡ ─ ⌐ꜝ

▬♩▪♇ⱪ⇔√ ⌐⅔™≡ ─ ⅜ ⇔√ ╙ ↕╣≡™╢⁹♠◓Ⱶ≤

ⱥꜜ♪ꜞ╩ ™√ ≢│ ≢╙ ╩ ∆╢↓≤╩ ∆╢ ⅜ ╠

╣≡™╢⁹╕√ ꜝ▬♩▪♇ⱪ⅜ ╩ ∆╢↓≤≢ ∕╣╩ ≤∆╢

╛◖►⸗ꜞ ╙ ↕╣╢ ⌐╙ ∆╢ ⅜№╢⁹ 

⌂⅔ ⌐╟╢ ≢│ ☻♩꜡Ⱳ≢│⌂ↄ, ≤

╩ ╡ ∆ ─ ⅜ ─ ⌐ ≢№╢≤↕╣≡™╢⁹ 

ᵔ ⌂  

─ ♩כꜟ╡ ⌐ ─ ⅜ ↄ⌂╡ ꜞ☻◒

⅜ ╕╢↓≤⅜ ↕╣╢ ⌐│ ╩ꜞ▪ꜟ♃▬ⱶ≢ ∆╢↓≤≢

╩ ⌐ ∆╢╟℮⌂ ⅜ ╕╣╢⁹╕√ ה ─ ⌐ ™

⅜ ∆╢↓≤⌐╟╢ ꜞ☻◒⅜ ↕╣╢ ⌐╙ ╩ꜞ▪ꜟ♃▬ⱶ≢

⇔⌂⅜╠ ⌐ ∆╢╟℮⌂ ⅜ ╕╣╢⁹ 

ᵕ ה  ⱪכ♥

β1

⌐╟╢≤ ▬♯꞉◦┼─ ≤⇔≡ ⅜ ≢№╢≤ ↕╣ ∕

─ │ ⅛╠ 3 ⇔ ∕─ │ ⅜ ╣╢─≢ ≢ ⌐ ≠

ↄ▬♯꞉◦⌐ כ◌♇ꜝ◒ꜟ▼◦│≡⇔

β2

╩ ∆╢↓≤⅜ ╕⇔™≤⇔≡™╢⁹ 

╕√ │≡™≈⌐ⱪכ♥ ⌐ ⌐ ↕╣≡™╢↓≤ ─╟

℮⌂ ⌂ ≢╙ ◖☻♩≢ ≢⅝ ⅜ ─√╘ ⌐

∆╢↓≤╩ ← ⅜ ↕╣╢⁹ 

⌂⅔ ה ⌐⅔↑╢ ⌐ ⇔≡│ ₈ ─ ─ │

⅜∕─ ─ │ ≤ ⇔ↄ ≢⌂™↓≤₉ 2004 ≤↕╣≡™╢↓

≤⅛╠ ⌐№√∫≡│ ⅜ ≢№╢⁹ 

β1 Scott et al 2005 , ─ Wildlife damage management  

β2 כ◌♇ꜝ◒ꜟ▼◦ ⅛╠ ↕╣ ≢ ∆╢⁹ Ⱨ☻♩ꜟ♃▬ⱪ
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╙№╢⁹ ≢│╟ↄ ╦╣≡™╢╟℮≢№╢⅜ ≢─ │ ⌂≥⌐ ╠╣

╢⁹ ⌐╟╢ ≤ ∆╢≤ ⅜ ™⁹ ה ≢╙ ─ ⅜№╢⁹ 

(http://narc.naro.affrc.go.jp/kouchi/chougai/wildlife/howto_j.htm ╟╡ ) 

ᵖ ┘  

⅜ ─ ≤⌂╢↓≤╩ ⇔√╙─≢№╢⁹

⌐ ∆╢≤↕╣╢ ─ ╩ ⇔√ ≢ ה ╩ ℮⁹√

≤ⅎ┌ ▬♯꞉◦╩ ⌐≤╢≤ ▬♯꞉◦─ ≢№╢ⱡ►◘◑╩ ↕∑⌂™

≠ↄ╡╛ ╩▬♯꞉◦⅜ ╗ ⅛╠ №╢™│ ╩

↕∑⌂™ ⌂≥╙ ↕╣≡╟™⁹ 

⌂⅔ ─ ⌐≤≥╕╠∏ᵔ ᵖ╩ ╕ⅎ ⌂ꜞ☻◒ ה ╩

∆╢↓≤╙ ≢№╢⁹ 

 

3.4.4  

─ ⱴ♬ꜙ▪ꜟ╩ ─↓≤⁹ 
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3.5  

 ┘ ─ ⅝ ⌐⅔↑╢ ה ה ≤⇔≡ ⌐

╢ ⌐≈™≡ ∆╢⁹  

Ẽ₈ ⱴ♬ꜙ▪ꜟ ≤ ≤─ ⅛⌂ ╣ ™ 23 3 ₉p.21 

⌐ ╢ ─ ╩  

3.5.1  

(1) ∆═⅝  

(2)  

(3)  

(4)  

(5)  

(6)  

3.5.2  

(1)  

(2)  

(3)  

(4)  

(5)  

3.5.3  

(1) ⅝ ─ ─  

(2) ─  

(3) ─  

(4) ─  

3.5.4  

(1) ─ ⌐ ╢  

(2) │ ∆╢ ⅜ ∆╢ ─ ⌐ ∆╢ ≤─ ⌐ ╢  

ₒ  ₓ 

3.5.1  

1 ∆═⅝  

∆═⅝ ≤⇔≡ ─ ⌐≈™≡ ה ∆╢⁹ 

▪ ⌂ ─  

▬ ─  

► ⌂ ─  

◄ ⌂

™⌐╞℮

─  

▪ ⌂ ─  

  

  

─  

ה  

─ ─ ╛ ─ ─

─  

  

─  ─ ∆╢ ─ ⅜╡ 

√╢ ─ ≤ ≤─  
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▬ ─  

  

─   

─ ∆╢ ─ ⅜╡ 

 

 

► ⌂ ─  

  

  

─  

ה  

╘─   

ה ה  ♃כ♦

 

┘ ≤─ ה  

 

 

β ≤─ ⌐ ∆╢⁹ 

 

◄ ⌂

™⌐╞℮

─  

  

  

─  

ה  

─   

╘─  ⇔ ╛ ╢↕  

β ≤─ ⌐ ∆╢⁹ 

 

 

↓─ ⌐ ╢ ≤⇔≡ ╩ ⌐ ∆╢√╘

⌐ ─ ╩ ⅛╠─ ⌐ ה ∆╢⁹ 

○ ⅛╠─ ─  

 ⅛╠─  

 ─  

  

 

 

βGIS╩ ⇔√ ╩♃כ♦ ∆╢↓≤ ◖ꜝⱶ7 ⁹ 

 

↓─℮∟ ─ ⌐ ⇔≡─ ה ה ╩ 3.5-1 ⌐

─ ⌐ ⇔≡─ ה ה ╩ 3.5-2 ⌐ ∆╒⅛, 

™⌐╞℮

─

⌐ ⇔≡─ ה ה ╩  3.5-3⌐ ∆⁹ 
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3.5-1 ─ ⌐ ⇔≡─ ה ה  

ה    

ה  ─  

ה  

ה √╢ ─ ≤  

≤─  

ה ╛ ╩ ™≡ ∆╢⁹ 

ה ⌐│ ⌐ ─ 1/25,000

╩ ™╢⁹ 

ה ⅎ┌ ─ ≢ ⌂ ─

⅜ ⌂ │ Ⱡ♇♩ ≢

╛GIS╩ ™√ ⌐╟╡ ∆╢⁹ 

─ ה  ─ ─  

ה ≢ ⅜ 

∂╢ ─ ↕ 

ה ─  

ה ╛ ┼─ⱥ▪ꜞfi◓ ⌐╟╡

∆╢⁹ 

ה ─ ─ │ ⌐ ⅜ ∂

╢ ─ ↕ ↕ ╩

─ ╩ ╗  

─ ה 

™ ה  

ה ─ ─ ╛ ⌂

ה ╩ ∆╢─⌐ ™╢⁹ 

ה ─ ─ ⅛╠

─ⱥ▪ꜞfi◓ ⌐╟╡ ∆╢ ─

⅛╢ ⅜№╢≤╟™  

 
ה  

ה  

ה ╩ ⇔≡ ∆

╢⁹ 

ה ⌐⅔↑╢ ─ ⌐ ∆╢ ●▬♪ꜝ▬fi,2013 3 ⌐  

 

3.5-2 ─ ⌐ ⇔≡─ ה ה  
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™⁹ 
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ủ ╩⌂∆ ╩ ⌐ ∆╢  

ủ ⌂ ⌂ ה
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ה ⌐⅔↑╢ ─ ⌐ ∆╢ ●▬♪ꜝ▬fi,2013 3  
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ⱥ▪ꜞfi◓
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─
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─ ⌐№√∫≡│ ─ ⌐ ≠⅝ ⌐⅔↑╢ ⌂

┘ ⌂ ┘ ⌂

™⌐╞℮

⌐ ╢ ╩

∆╢√╘⌐ ⌂ ╩ ∆╢⁹ 

▪ ⌂  

≢ ⇔√ ─ ⅜№╢ ─∆═≡╩ ⌐ (1) 

≢ ⇔√ ⌐ ∆╢ ╩ ™≡ ─ ╛ ⌐ ⅎ╢

─ ╩ ⌐ ∆╢⁹ 

ה ⌐⅔↑╢₈ ⌂ ₉≢│ ⌂ │ ∂⌂™╙──

⅜ ∂╢ ⅜№╢ ⌐≈™≡ ╟╡ ⌂ ⅜ ≤⌂╢ ╩₈

₉≤⇔≡ ∆╢↓≤⌐⌂∫≡™╢  3.5-1 ⁹ 

 

3.5-2 ─₈ ₉≤⌂╢ ─  
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─₈A₉₈B-1₉ ─ │  3.5-1 ─ ≤ ∆╢⁹ 

 3.5-2 ₈ ⌂ ↔≤─ ⌐ ∆╢ ─ ₉─ ▬ⱷכ☺ 

ה ⌐⅔↑╢ ─ ⌐ ∆╢ ●▬♪ꜝ▬fi 
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⌐⅔™≡ ⇔√ ⌂ ≤∆╢⁹ 

► ⌂ ─  

│ ⌂ ⅛╠─ ╘─℮∟ ה ─ ≤⌂╢₈ ╘₉╩

⌂₈ ₉≤∆╢↓≤╩ ≤∆╢⁹ 

⌂⅔ ⇔√ ⅛╠ ─ ╩ ╘╢ ⌐│ ⌂ כ◦

◒◄fi☻

β

⅜ ↕╣╢⁹↓─╟℮⌂ ⌐│ ⇔√ ╩ ≤⇔

╛ ⌐╟╢ ╩ ℮↓≤⌐╟╡ ╙ ⅜ ⅝™≤ ↕╣╢

╩ ⇔ fi≤⇔≡─₈כ◦ ╘₉⌐ ↕∑╢─⅜ ≢№╢⁹ 

β◦כ◒◄fi☻ ─ ⌐⅔™≡≤╠ⅎ╠╣╢ ה ⌂ ╘⁹↓╣⌐

⇔ №╢1 ⌐⅔™≡≤╠ⅎ╠╣╢ ⌂ fiכ◦╩╘ ≤™℮⁹ 

 

(a)─ ≢ ↕╣╢╟℮⌂ ≢

A,B,C─ ╩ ↄ⁹ 

B⌐⅔↑╢ ⌂ ╘

(c) fiכ◦╩ ≤™℮⁹ 

AќC≤ ∆╢≤ ∕↓≢ ⅎ╢

│(b)ќ(c)─╟℮⌐ ∆╢⁹

↓─╟℮⌂ ⌐≤╠ⅎ╠╣╢ ╘

☻fi◄◒כ◦╩ ≤™℮⁹ 
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fiכ◦  3.5-3  ☻fi◄◒כ◦≥  
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─ ╩ ╩ ≤⇔≡ ⌐ ⇔ ╩ ∆╢

╩

™⌐╞℮

─ ╘─ ≤⇔≡ ∆╢⁹ 

─ ⌐№√∫≡│ ─₈ ⅎ ₉⌐╙ ⇔ ─ ⅎ ≢№╢

≤ ↕╣╢ │ ≤∆╢⌂≥

™⌐╞℮

╩≤╠ⅎ╢ ≢ ≢№╢≤ ⅎ╠╣

╢ ╩ ∆╢⁹ 

╕√ ⌐│ ≢№∫≡╙ ╩ ≠↑√╡ ≤─ ╦╡─ ™

™⌐╞℮

⌐≈™≡│ ≤⇔≡ ∆╢╟℮ ∆╢⁹ 

╕√ ╩ ↕∑╢ │ ₈▪ ⌂ ₉≢ ⇔√ ╩

≤⇔≡ ─ ≢ ⇔≡™╢ ₁⅜ ⌐ ⇔≡™╢ №╢™│ ↄ

⅛╠ ⇔╪≢⅝√ ─ ⌐ ⌐ ╦∫≡™╢₈ ─ ₉╩ ⇔≡ ∆╢⁹ 

 3.5-4⌐ ─ ╩ ∆⁹ 
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 3.5-4 ─  

₈ ⱴ♬ꜙ▪ꜟ ≤ ≤─ ⅛⌂ ╣ ™ ₉, 23 3  
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⌂ ⌂ ┘

™⌐╞℮

─ ⌐≈™≡

≢─ ╩ ╘ ╡╕≤╘╢↓≤≤∆╢⁹ 

⌂ ┘

™⌐╞℮

─ ─ ─ ┘ │₈

ⱴ♬ꜙ▪ꜟ ≤ ≤─ ╣ ™ ₉ .27 ╩ ≤∆╢⅜ ↓─ │

⅛╠─ ⌂ ≤ ≤─ ╩ ╠⅛⌐∆╢╟℮ ∆╢╙─≤∆

╢⁹ 

 

╕√ ─ ⌐ ╦╢ ╩ ⌐ ∆╢√╘⌐ ⅛╠

─ ⌐⅔↑╢ ⌂≥ ╩

⌐ ה ∆╢⁹ 

3.5-4 ⌐⅔↑╢ ─ ─  

⅛╠─
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(ha) 

ha  

ה    

0 1       

1 5       
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3.5.2  
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ⅎ ⌂ ┘
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─ ─ ╛ ╩ ⇔√ ≢ ⱨ◊
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ₒ   ₓ 

(4)  
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┘ⱦ♦○ ─ ⌂ ⌐╟╡

─ ─ ╛ ╩ ∆╢⁹ 

⌐ ⌐≈™≡│ ─ ─ ⌐ ╦∑≡ ─ ⌐╟╢▪♬ⱷ

╛fiꜛ◦כ Ᵽהꜟꜗ♅כꜞ▪ꜞ♥▫ ╩ ⌐ ∆╢⁹ 

⌐№√∫≡ ⱨ◊♩⸗fi♃כ☺ꜙ─ ─ ™⌐╟╢ ⅎ ─ ╩

⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.5-3 ─ ─ ™⌐╟╢ ⅎ ─  



��������������
��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��
��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��


×%? ������������ �Ø(�>&�Ž-%�í- -%>'�b4*�8�_�|�•0b�<�‰�b�š�ì��


×%? ������������ �D�Ø�†3û�L�S�ö1*�\�^�•,
�l�b�š�ì�_�Â�L�S8¼34�b0b�<�‰�b�š�ì

>&�W ������������


×%? ������������ #ì0…�b4*�8�_�|�•0b�<�b4*�8��


