
 

 

 
 

ɠɉȽɨɱȮȳȢɆ1000 ɵ ԍ  

2004 - 20 22 ₴↓ǯȑȅǯȈḸף  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

☻◑ ◘▬♩  

◘▬♩  

  



 

 

│∂╘⌐ 

 

₈⸗♬♃ꜞfi◓◘▬♩ 1000 ⸗♬♃ꜞfi◓ ₉│⁸ 14

2002 ⌐ ↕╣√ ⌐ ≠⅝⁸ 15 2003 ⅛╠ ↕╣√⁹

∕─ │⁸╦⅜ ─ ⌂ ─ ╩ ⅛≈ ⌐⸗♬♃ꜞfi◓∆╢↓≤

⌐╟╡⁸ ─ ⁸ ─ ⌂≥╩ ⇔⁸ ⌂ ⌐ ∆╢↓≤

≢№╢⁹ 2022 ⌐ ↕╣√ 15 COP15 ≢│⁸

22 2010 ⌐ ↕╣√ ─ ≤⌂╢₈ ꜟכ○ꜞ♩fi⸗ה

₉⅜ ↕╣⁸ │∕╣╩ ╕ⅎ⁸ ╩ ה ∆╢↓≤⅜

╘╠╣√⁹↓╣╩ ↑≡╦⅜ ≢│⁸ 2023 ⌐ ─ ≤ ⌂

⌐ ∆╢ ⌂ ≤⌂╢₈ 2023- 2030₉⅜ ↕╣√⁹↓─

─ ─ ⌐⁸₈ ⌂ ⌐ ≠ↄ ⌂ ◓fiꜞ♃♬⸗ה ╩ ∆

╢₉↓≤⅜ ↕╣⁸∕─ ⌂ ─ ≈≤⇔≡⸗♬♃ꜞfi◓◘▬♩ 1000⅜

↑╠╣≡™╢⁹ 

⸗♬♃ꜞfi◓◘▬♩ 1000 ⌐│⁸∕╣∙╣─ ─ ╩ ⅛≈ ⌐ ≢

⅝╢ ╩ ⇔⁸ ∆╢↓≤⅜ ╘╠╣≡™╢⁹∕─√╘⁸ ╛ ─

⁸NPO⁸ Ⱳꜝfi♥▫▪⌂≥⁸ ⌂ ─ ⌐╟╡ ⅜ ↕╣≡™╢⁹ ≢

♩▬◘◓fiꜞ♃♬⸗⁸│♃כ♦√╣╠ 1000 ─►▼Ⱪ◘▬♩⌂≥╩ ∂≡ ↄ ⌐

↕╣⁸ ─ ╩│∂╘⁸ ─↕╕↨╕⌂ ⌐ ↕╣⁸ ╛

⌂≥≢╙ ↕╣≈≈№╢⁹  

⸗♬♃ꜞfi◓◘▬♩ 1000 ה │⁸⸗♬♃ꜞfi◓◘▬♩ 1000─⌂⅛≢╙

┘ ╩ ≤⇔⁸ ─ ─ ╛ ה ╩ ═╢₈ ₉⁸

─ ה ⁸ ╩ ═╢₈ ה ₉⁸ ─

↔≤─ ╩ ═╢₈ ₉⁸ ─ ↔≤─ ╩ ═╢₈ ₉

─ ≢ ↕╣⁸ 16 2004 ⅛╠ ╩ ⇔≡™╢⁹ │⁸ ─ ™

╩ ⌐ ⌐ ⌐ ⇔√ 20⅛ ─◖▪◘▬♩ ⁸

╩ ≤ 28⅛ ─ ◖▪◘▬♩ ⌐ ⁸ ⁸ ╩ ⁸ ₁⌂♃

▬ⱪ─ ┘ ╩ ⌐ ╩ ≤⇔√ 420 ⅛ ─ ◘▬♩

⌐ ⁸ ╩ ─ ⅜№╡⁸ ╛ ⌐ ╩≈↑≡

⇔⁸ ↔≤⌐ ⌐ ≠ↄ ┘ ─ ⌂ ╩

∫≡™╢⁹  

│⁸ ⅛╠ 2022 ╕≢─ ╩≤╡╕≤╘⁸ ∆╢

⁸ ⁸ ⌂≥⌐ ⇔⁸ ⌐⅔↑╢ ה ─ ╩ ⅎ╢╙─≢№╢⁹  

─ ⌐ √∫≡│⁸ ◘▬♩─ ┘ ─ ⁸ ┘ ꞉

ⱪכꜟ◓ה◓fi◐כ ─ ⌐ ⌂↔ ╩™√∞™√⁹↓↓⌐ ↄ ⇔ →╢⁹  

 

 ☿fi♃כ   



 

 

  

 

 

Summary 

ה  ─  

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ1 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ2 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ3 

 ◘▬♩  

ה♩▬◘▪◖ ◖▪◘▬♩ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ6 

◘▬♩ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ11 

  

ה♩▬◘▪◖ ◖▪◘▬♩ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ13 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ13 

ה ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ14 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ14 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ15 

 ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ15♃כ♦

◘▬♩ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ16 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ16 

ה  ─ ≤ ┘ ─  

─ ≤⸗♬♃ꜞfi◓─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ18 

─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ18 

⌂ ⌐╟╢ ה ה ה ─ ΝΝΝΝΝΝ18 

ה ─ ≤ ─ ΝΝΝΝΝΝΝΝΝΝΝΝ20 

ה ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ20 

─₈ ≈─ ₉⌐╟╢ ה ┼─ ΝΝΝΝΝΝ20 

─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ30 

≤╡╕≤╘─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ30 

╕≢─ ≤ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ33 

ה  ─  

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ47 

ה ה ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ47 

⌐╟╢ ⌂ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝ123 



 

 

⌐ ∆╢ ─ ⅝⅛↑─ ה ⌐╟╢ ─ ΝΝ129 

─ ─ ⌐ ∆╢ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝ129 

─◦◦ⱡ▬ה◌◦ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ138 

─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ163 

ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ168 

─ ה ⁸ ┘ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ168 

⌂≥─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ182 

⁸ ┘ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ182 

 ─ ┘ ⌐ ↑√ ≤  

◘▬♩ ┘ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ200 

⌂ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ206 

─ ה ┘ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ214 

─ ┼─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ217 

≤─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ224 

 

⸗♬♃ꜞfi◓◘▬♩ 1000 ה ה♩▬◘▪◖  ◖▪◘▬♩  

⸗♬♃ꜞfi◓◘▬♩ 1000 ה  ◘▬♩  

⌐ ™√ ─ ⌐⅔↑╢ ⌂ ┘  

⌐ ™√ ─ ⌂  

 

 

◖ꜝⱶ ─⸗♬♃ꜞfi◓ ≤─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ 40 

◖ꜝⱶ ─ ─ ⸗♦ꜞfi◓⌐ ↑≡ΝΝΝΝΝΝΝΝΝΝ 61 

◖ꜝⱶ ─ ⅜ ╡⁸ ─ ⅜ ⅎ≡™╢ΝΝΝΝΝΝΝΝΝΝΝΝ 89 

◖ꜝⱶ ♫ꜝ ╣≢►◓▬☻⅜ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ137 

◖ꜝⱶ ◘◘ ⌐╟╢ ⅜ ⌐ ⅎ╢ ─ ΝΝΝΝΝΝ151 

◖ꜝⱶ ─ ≤ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ173 

◖ꜝⱶ ╛╪┌╢ ─ ⌐ⱴfi◓כ☻─ │ 180 

◖ꜝⱶ ≢ ↕╣√ ─ ≤₈ ─ ₉  

Nature' s Contribution to  People, NCP ≤─ ΝΝ190 

◖ꜝⱶ ⸗♬♃ꜞfi◓─  LIFEPLANⱪ꜡☺▼◒♩ΝΝ204 

◖ꜝⱶ ↑►▼Ⱪ ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ211 

◖ꜝⱶ ╩ ⌐≈⌂←√╘⌐ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ212 

◖ꜝⱶ ⸗♬♃ꜞfi◓◘▬♩ 1000 ♩☻ꜞ♪♇꜠─♃כ♦ ≢─ ΝΝΝ222 

◖ꜝⱶ ─ ◄ꜞ▪ ⌐ ↑≡  

⅜ ◘▬♩⌐  ΝΝΝΝΝΝ223 



i  

 

  

 

│⁸ ─ ה ─ ╩ ⌂ ≢ ⅛≈ ⌐⸗♬♃

ꜞfi◓∆╢↓≤⌐╟╡⁸ ─ ⁸ ─ ⌂≥╩ ⇔⁸ ⌂

⌐ ∆╢↓≤╩ ≤∆╢⁹2004 ╟╡⁸ ─ ⁸NPO⁸ ⌂≥─

⌂ ─ ─ ⁸ ╩ ⇔≡™╢⁹ ╩ ≤⇔≡ ╩≤╡╕≤╘⁸

⌂ ╩ ⇔≡⅔╡⁸ │ ─ ≤⌂╢⁹ ⱴ♬ꜙ▪ꜟ⁸

┘ ⁸│♃כ♦ ≤⇔≡∆═≡►▼Ⱪ◘▬♩ ≢ ⇔≡™╢⁹  

 

ה ─  

 

 ̧ ה ─ ╩ ∆╢√╘─ ≤⌂╢ ≤⇔≡⁸ ⁸

⁸ ┘ ╩ ⇔√ ⁹  

 

◘▬♩  

 

 ̧ ╛ ⌐ ╩≈↑√ ♃▬ⱪ─ ה▪◖)♩▬◘ ה▪◖ ◘▬♩)

╩⁸ ─ ⌂ ♃▬ⱪ ┘ ╩ ∆╢╟℮⌐ ⌡ ⌐ ⇔√

⁹  

 

 

 

 

 

 

 

 

 

 

 

 

 

◘▬♩♃▬ⱪ  ◘▬♩    ⌂   

◖▪  20  

⁸  

ה  

 

⁸  

β ╛

─ ◘▬♩  

╩ ⌐⁸ ≤⇔

≡ ⌐⅔↑╢

╩⁸ ה

⌐ ⁹  ◖▪  28 ↔≤  ⁸  

 
344 

78 
↔≤    

™ ╩ ╗

─ ⌐╟╡⁸

─ ╩ ⁹ 

ʿЀϯЂϱЕˢ ˣ
⁷ʿ ЀϯЂϱЕˢ ˣ

̔ʿ
̛ʿ ῲ₤ῖ
̗ʿ ῲ
̙ʿ ῲ
̝ʿ Ῥ

Ḯ Ⱬʾ ʿ
χ

θϛχ 10Ỹ

ừ  ◘▬♩  

ừ  ◘▬♩  



ii  

 

 

 

 ̧ ⌐≈™≡ ה ⌂ ⱴ♬ꜙ▪ꜟ╩ ⇔√⁹  

 ̧ ◘▬♩⌐ km ─ ╩♩כꜟ ♩כꜟ─⧵⁸⇔ ⌐ ─

╩ ⅛ ה♩▬◘▪◖⁹√⇔ ◖▪◘▬♩≢│ 100 ─

╩ ⅛ ─◖▪◘▬♩≢│ ⅛ ⇔⁸◖▪◘▬♩≢│∕─ ⌐

ה ─♩ꜝ♇ⱪ╩ 25 ⇔⁸ ─◘Ⱪ

ⱪ꜡♇♩╩ ⅛ ⇔√⁹  

 ̧ ◖▪◘▬♩≢│ ∆═≡─ ╩⁸ ◖▪◘▬♩≢│ ⌡ ↔≤⌐

≤ ╩⁸ ◘▬♩≢│ ⌡ ↔≤⌐ ╩ ⇔√ ⁹  

 

 

 

ה ─ ≤ ┘ ─  

 

 ̧ ⁸ ₁⌂ ⌐ ↕╣≡™╢ ─ ה ─ ≤∕─ ╩

∆╢√╘⁸Γ ─ ≈─ Δ≤─ ╩ ⇔√ ≢⁸  

ü ─  

ü ⌐╟╢ ┼─ ⅝⅛↑─ ה ─  

ü ─  

ü ⌂≥─ ─ ─  

⌐≈™≡⁸ ₁─ ⌐╟╢ ╩ ∆╢√╘─ ╩ ∫√ ⁹   

1
0
0
 m

100 m

80 cm

25

/

ha 15cm

1
.3

 m

A
1

2
3

5
 m

9 cm

12 cm

100 m

1 km

50m 10



iii  

 

ה ─  

 

   

 ̧ ה ה ≤╙⌐⁸ ⌐╟╡ ⌂ ─ ⌐ ≠ↄ

⅜ ╠╣√⁹ ≤ ≢│ ⌐ ╛ ─ ≢ ⅜ ≢№∫√⁹  

 ̧ ה ה ─℮∟ ◘▬♩ ─ ™ ⌂ ─ ≢⁸ ⌂ ┼

─ ─ ╩ ∆╢ ∕─ ─ ─ ⌂ ≢─ ╛

⌂ ≢─ ⅜ ╠╣√⁹ ≢│⁸ ╩ ™≡ ⌐ ∫≡

─ ⅜ ╠╣√ │⌂⅛∫√⁹  

 ̧ ─ │ ─ ™ ╒≥ ⅝™ ⅜№╡⁸ ┼─ │⁸ ╙

╘≡ ⌐ ⌐№∫√⁹ ☻כ꜡ꜟ☿≢ │ ⌐ ⌐№

╢↓≤⅛╠⁸ ┼─ ╙ ⌐№╢↓≤⅜ ↕╣√⁹√∞⇔⁸

─ ⇔√ ≢│ ⌐╟╢ ─ ⅜ ╪≢™√⁹  

 ̧ ─ ─ ↕ⅎ∏╡ ⁸ ∟ │⁸ ─ ≤ ⅜ ↄ⁸

─ ≢ ─ ⌐╟╢ ─ ⅜ ↕╣√⁹  

 

) ה  ה ─  

ᵑ ─  

ה ⌐⅔™≡⁸ ⅜ ⌂ ─ ⌐ ≠ↄ ─ ⅜

╠╣√ ─ ⌐≈™≡│ p. 53⁸63⁸82╩ ⁹ ≢│ ⌐⁸

≤ ≢│ ⌐ ⌂ ╛ ─◘▬♩≢∕─ ⅜ ╠╣√⁹  

 

 

ῲ

Ҷ᷆ ʾҶ‰╦

ῲ

ῲ

ᴛ

Ҷ᷆ ʾҶ‰╦ ρ ᴛ χẽᵦ ự

ˢ ỡṓᴛ ͒̆ӟᴞˣ

ᴛ ρ ᴛ χẽᵦ ự

ˢ ỡṓᴛ ͔˙13̆x
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v 

 

ᵒ ⌂ ─ ה ─  

─ ⌂ ⌐≈™≡⁸ ─ ╩ ∆╢╟℮⌂ ─

─ ─ ─ ⌐⅔↑╢ ╛⁸ ─ ⌐⅔↑╢ ─ ╩ ⇔√⁹  

ה  Ⱪ♫≤▪◌●◦─ ⌐│⁸ ⌂◘▬♩╒≥ ⅜ ↄ⁸ ⌂

◘▬♩╒≥ ⅜ ™≤™℮⁸ ⌐ ⇔≡ ⅛≈ ⌐ ⌂ │

╠╣⌂⅛∫√ p.58 ⁹√∞⇔⁸▪◌●◦│ ╛ ⌐ ™◘▬♩≢

⅜ ╠╣ ⁸ ╙ ─ ™◘▬♩≢ ╙ ⅜ ⅛∫√ ⁹  

   

 

 

 

 

 

 

 

 

 

 

 

ה  ◘▬♩≢ ∆╢ ─℮∟⁸◒꜡○◘ⱶ◦│ ⌂◘▬♩≢

⁸◒꜡♠ꜘⱥꜝ♃◗Ⱶⱶ◦│ ⌂◘▬♩≢ ╩ ⇔√ p. 63 ⁹ 

 

 

 

 

 

 

 

 

ה ◘▬♩  

⌐⅔™≡⁸ ⌂ ─℮∟⁸

◄♫●≤ꜘⱴ●ꜝ≢ ⅜

≤ ═≡ ⅝ↄ ⇔≡™√ p. 82 ⁹ 

◘▬♩ ─ ™ ⌂ ─

⌂ ≤⇔≡⁸ ╩ ⇔√─

│ ה ─♁►◦♅ꜛ►

─╖≢⁸ │∆═≡ ⌂⇔⅛

╩ ⇔√ p.77 ⁹  
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─ ─ ⌐ ∆╢ ─  
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 ̧ ⌐ ≢ ─ ⅜ ≢№╡⁸ ◘▬♩≢│⁸ ─
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ᵑ ─  

ה ◘▬♩≢│⁸ ─ ⌐╟∫≡╒≤╪≥─ ≢ ⅜ ⇔√

⁸ ─▪◌◑≤ⱤⱤ▬▪⅜ ⅝ↄ ⇔√⁹▪◌◑│ ⌐╟∫≡ ⅝ↄ

⇔√⅜⁸ ≤⇔≡ ─ ⅜ ⇔≡™╢ p. 171 ⁹ 
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ᵒ ●ⱦ♅ꜛ►─ ה▪◖ ה▪◖ ◘▬♩  

2018ה │⁸ ⌐ √⌐ ⇔√ ⌐ ⅝⌂ ─ │ ╠╣⌂⅛∫√⅜⁸

↓╣╕≢ ─ ⌂⅛∫√ ╛ ─ ─ ™ ┼╛╛ ╩ →≡™√

ộ ⁸p. 174 ⁹ 

 

 

 

 

 

 

 

 

 

 

 

ᵓ ♁►◦♅ꜛ►─ ◘▬♩  

ה ─ │ ╠╣⌂⅛∫√⅜⁸ ─ ─ ╩ ╘╢╟℮⌐ ╩

→≡™√ p. 176 ⁹ 

 

 

 

 

 

 

 

 

 

 

─  

ᵑ ⱴfi◓כ☻─ ⌐╟╢ ─ ─ ה▪◖ ◖▪◘▬♩  

ה ⌐╟╡ⱨ▬ꜞⱴfi◓כ☻─

⅜ ⅝ↄ ⇔√ ┘

─◘▬♩≢│⁸ ╩ ≢ ∆

╢ ◘▬♩─◐☺Ᵽ♩⁸○

○♩ꜝ♠◓Ⱶ⁸▪◌ⱥ◕⁸ ◘▬♩─ⱡ

◓♅◕ꜝ⁸ꜘfiⱣꜟ◒▬♫⁸▪◌ⱥ◕ ─

℮∟⁸ ◘▬♩─ꜘfiⱣꜟ◒▬♫⌐

─ ⅜ ╘╠╣√ p. 178 ⁹  
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  ⌂≥─  

 ̧ ─ ⅜ ™◘▬♩╒≥⁸ ↕╣⌂ↄ⌂∫√ ─ ⅜ ↄ⁸ ⅜

╟╡ ≢№╢↓≤⅜ ↕╣√⁹  

 ̧ ─ ⌐│ 1 ─◘▬♩≢ ↄ ↕╣√ ╙№╡⁸↓╣╠─ ─

⌐│ ⅜ ≢№╢⁹  

 ̧ ─ ≢ ─ ⌐ ⅝⌂ ™⅜ ╠╣⌂⅛∫√⁹↓─ ╩ ╕

ⅎ√ ─ ⅜ ↕╣╢⁹  

 

─  

ᵑ ─ ─ ◘▬♩  

ה ─ ⅜ ™ ─ ⅜ ↕™⁸╕√

│ ⌐ ⇔≡ ⅜ ™⁸∆⌂╦∟ ⌐

╘╢ ─ ⅜ ⅝™ ◘▬♩╒≥⁸

⅛╠ ─ ≢ ↕╣⌂ↄ⌂∫√ ─ ⅜

⅛∫√ p. 182 ⁹ 

 

 

 

ᵑ ─ ─ ◘▬♩≤ ─ ◘▬♩  

ה ꜠♇♪ꜞ☻♩─ зA ⌐

↕╣≡™╢ ⅜ ↕╣√◘▬♩│⁸

ↄ⅜ ⌐ ⌐ ↕╣≡™√⁹ ⁸

зB иה ה ─ │⁸

≢╙ ↄ ↕╣√ p. 185 ⁹ 

 

 

 

ᵒ ─ ┼─ ◘▬♩  

ה ─ ≢⁸ ה ה ה

─ ⌐ ⌂ │ ╘╠╣⌂⅛∫√ p. 188 ⁹ 
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P  0.0865 0.4653 0.7375 

 
1 ≢│⁸ ה ─ ⁸ ─ ⁸ ┘ ╩ ∆⁹  

ᶎ
ή
Ϧ
σ
Ψ
σ
μ
θ

χ
◙

ˢ
ﬞ

˗
Ặ

ˣ

χᾩ χ◙

ˢ Ӥ ˗ ˣ

P < 0.01  

─ ◘▬♩─  

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

Ḿ

Ḿ ˢNTx

Ḿ II ˢVUx

Ḿ IB ˢENx

Ḿ IA ˢCRx

ḕẽχᵠ τẨᴦ Υ σ ӽᵰ

ḕẽχᵠ τẨᴦ Υ σ ӽ

̙ ῐỸᵰ ̙ ῐỸ

0.0

0.2

0.4

0.6

0.8

1.0

1.2

ḕ
ẽ
χ
ᵠ

τ
Ẩ
ᴦ

Υ

σ

ӽ
ᵰ

ḕ
ẽ
χ
ᵠ

τ
Ẩ
ᴦ

Υ

σ

ӽ

ⱨ

1.2

1.0

0.8

0.6

0.4

0.2

0.0

P = 0.55

ῐỸᵰ ῐỸ



xv 

 

─ ┘ ⌐ ↑√ ≤  

 

 ̧ │⁸ ╕≢⌐ ↕╣√◘▬♩ ⁸ ⁸ ╩ ⇔⁸↕╠⌐

⌂ ⌐ ↑≡ ⌂ ╩ ╘≈≈ ╩ ⇔√⁹  

 ̧ ⌂ ⅜ →╠╣⁸ ─ ╙ ╪≢™╢⅜⁸ ╙ ╩

⇔⁸ ⌂ ╩ ⇔⁸ ─ ╩ ╘≡™ↄ√╘⌐│⁸ ╙№╢⁹ 

 

◘▬♩ ┘ ─  

─  

ה ⌂ ⌐№╡⌂⅜╠ ─ ה ⅜ ≤⌂∫≡™╢ ◖▪◘▬♩┼─

╩ ⇔⁸ ◘▬♩─ ╩ ╘≡ ⇔√⁹  

ה ─ ה↑ ⌐≈™≡⁸◘▬♩ ─ ╛ ─∆╡ ╦∑ ╩

╘╢√╘⌐⁸►▼Ⱪ◘▬♩ ≢─ ╛ Q&A ─ ╩ ⇔√⁹  

⌐ ↑√ ≤  

─☻☿◒▪ה ⌐╟╡ ─ ⅜ ⌐⌂∫≡™╢◘▬♩⌐≈™≡⁸◘▬♩─

─ ╩ ╘╢≤≤╙⌐⁸ ⌐ √∫≡─ ╡╛⁸ ─ ╡ ™ ─

⅜ ≢№╢⁹  

ה ─ ╛ ─√╘⁸○fiꜝ▬fi ─ ⁸ ⅜ ≢№╢⁹  

ה ╙ ─ ─ ⌐ ╘⁸ⱴ♬ꜙ▪ꜟ╩ ⇔≡™ↄ ⅜№╢⁹  

 

⌂  

─  

ה ─ ╛ ─ ≢ ─ ⅜ ⇔™◘▬♩⌐ ⇔⁸ ⁸◘▬♩

─ ⅞ ⁸ ≤─ ⁸ ╛▬ⱬfi♩⌐⅔↑╢ ─

╛ ─ ┘ ↑ ╩ ∫√⁹  

⌐ ↑√ ≤  

ה ◘▬♩─ ⅜ ─ ╛ ─ ⌐≈™≡ ╩ ╘⁸ ─

╛ ─ ╩ ╢√╘─○fiꜝ▬fi ⌂≥⁸ ⅜ ≢№╢⁹  

ה ╩ ⇔⌂™√╘─ ╛⁸ ╗╩ ∏ ∆╢ ⌐ ⌂ ⌐≈™≡⁸ ⅝

⅝ ⅜ ≢№╢⁹  

ה ≢ ─ ╩ ⇔ ─ ╩ ╢ ╖─ ╙ ≢№╢⁹ 

ה ╙ ─ ╛ ⌐ ⅜ ™ ─ ⌂ ≤ ⇔⁸ ⌐

╩ ⇔ ℮↓≤≢ ─ ─ ╩ ╡⁸ ╩ ⇔≡ ─ ⁸

╩ ╘╢ ⅜№╢⁹  

ה ─ ─ ⁸ √⌂◘▬♩ ╛ ─ ⌐≈⌂⅜╢╟℮⌂

─ ⌐≈™≡╙⁸ ⅝ ⅝ ⅜ ≢№╢⁹   
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─ ה ┘  

─  

ה ╕≢⌐╒╓ ─♃כ♦√╣↕ ה™ ─ ⁸ ─♃כ♦ ╛

─ ╩ ╘⁸ⱷכꜟⱴ●☺fi⌐╟╢ ┼─ ─ ╙ ⇔√⁹ 

ה ⌐⅔↑╢ ─ ╛◦fiⱳ☺►ⱶ≢─ ╩ ∫√ ⁸

⌐╟╢ ⁸ ⁸ ⁸ ⅜ ╦╣√⁹  

⌐ ↑√ ≤  

ה ╛ ─ ⌐ ⇔≡╙╟╡ ⌂ ≤⌂╢╟℮⁸ ─ ה

ה ╩ ∆╢ ⅜№╢⁹  

ה ─ ⌐ ♃כ♦℮ ─ ⌐ ⇔⁸ ╩♃כ♦─ ⅛≈ ⌐ ה

∆╢√╘─ ╖⌐≈™≡╙ ⅜ ≢№╢⁹  

 

─ ┼─  

─  

ה ⅜₈ 2023- 2030₉₈ ┘ ─☻ⱦכ◘

₉₈ ₉ ─ ─ ┼ ⇔√⁹  

ה ⅜♃כ♦ ╛ ⌐╟╢ ╛ ─ ה ה⇔

╛⁸ ─ ה ⁸ ⌐╟╢ ▪☿☻ⱷfi♩ ⌐ ↕╣√⁹  

⌐ ↑√ ≤  

ה ⅝ ⅝ ≤ ╩ ╡≈≈⁸ ─ ה ⌐ ╩♃כ♦⌂ ה

⇔≡™ↄ≤≤╙⌐⁸ ╛ ⁸ ⅜ ╩╟╡ ⇔╛

∆ↄ⌂╢╟℮⁸ ⅛╡╛∆ↄ╕≤╘√♦כ♃╩ ∆╢↓≤╛⁸ ⱪꜝ

♇♩ⱨ◊כⱶ A- PLAT ╛ ▪☿☻ⱷfi♩♦כ♃ⱬכ☻ EADAS ─ ╩

⇔≡™╢►▼Ⱪ◘▬♩┼ ∆╢↓≤ ⁸ ─№╡ ╩ ∆╢ ⅜№╢⁹  

ה √⌐ ↕╣√₈ ◘▬♩₉⌐╟╢ ─ ⌐ ⇔⁸ ─

ⱴ♬ꜙ▪ꜟ─ ╛⁸ ─ ┼─ ⌂≥⁸ ╩ ∆╢⁹  

 

≤─  

─  

ה Ɽꜞ ─ ⌐◒▬♥◒♇♩☻ꜟⱣכ꜡◓ ↑√ ─

─ ⌐ ∆╢√╘⁸ ─◖fi♁כ◦▪ⱶ⌐ ⇔ ╩♃כ♦ ⇔√⁹ 

ה ה▪☺▪ ▪☺▪≢─ ─⸗♬♃ꜞfi◓╩ ╘╢√╘─ ꞉כ◒◦ꜛ♇ⱪ

╛⁸JICA ⁸ ─ ⅛╠─ ─ ≢⁸ ─ ╛ ╩ ⇔√⁹  

⌐ ↑√ ≤  

ה ⱪכꜟ◓ Ⱡ♇♩꞉כ◒( GEOBON) ─ ⌂ ≤─ ⁸

─►▼Ⱪ◘▬♩╛ⱴ♬ꜙ▪ꜟ⁸Ɽfiⱨ꜠♇♩ ─ ⁸

( COP)╛ ┘ ⌐☻ⱦכ◘ ∆╢ - ⱪꜝ♇♩ⱨ◊כⱶ

(IPBES) ─ ─ ≢─▪Ⱨכꜟ ⌐ ⅝ ⅝ ╗ ⅜№╢⁹
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Summary 

 

The purpose of this survey is to detect the increase or decrease of each species and changes in species 

composition through quantitative, long-term monitoring of the states of forest and grassland ecosystems 

throughout Japan using a unified method, and thus to contribute to implementation of effective 

biodiversity conservation measures. The survey has been conducted since 2004 with the cooperation of 

various participants, such as researchers, NPOs, and amateur researchers throughout the country. The 

survey results are compiled over the period and analyzed for nationwide trends every 5 years. This 

report covers the Fourth Period, 2018-2022. In principle, all survey manuals, reports, and survey data 

are publicly available on the website. 

 

1. Indicators for Forest and Grassland Ecosystems 

 

 ̧ Trees, ground-dwelling beetles, and birds were selected as indicators to monitor changes in forest 

and grassland ecosystems (Chapter 1). 

 

2. Site Placement 

 

 ̧ Three categories of survey sites (core, sub-core, and satellite sites) with different levels of survey 

frequency and survey items were placed evenly throughout the country to cover representative 

forest types and climatic zones in Japan (Chapter 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Categories of 

survey sites 

Number of 

sites 

Survey 

frequency 
Survey items Main monitoring staffs Points of site placement 

Core site Forest: 20 Every year 

Tree censuses, litter and 

seed trapping, ground-

dwelling beetle surveys, 

and bird surveys 

Researchers, technicians, 

and other personnel 

*University experimental 

forests and long-term 

observation sites of 

research institutions, etc. 

Comprehensive and intensive 

surveys of ecosystem 

changes, mainly of natural 

old-growth forests, by 

researchers and other 

personnel 
Sub-core site Forest: 28 Every five years 

Tree censuses and bird 

surveys 

Satellite site 
Forest: 344 

Grassland: 78 
Every five years Bird surveys Amateur researchers 

Wide-area and multi-point 

surveys covering diverse 

environments to understand 

changes in bird species 

distribution and others 

ǒ Satellite site (forest) 

ǒ Satellite site (grassland) 
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3. Monitoring Methods 

 

 ̧ A manual for quantitative and unified surveys was developed for each indicator.  

 ̧ One bird survey route of about 1 km was set up at each survey site with five fixed points were 

placed. On each core site and sub-core site, one tree census plot of about 100-meter square (more 

than one plots for some core sites) were placed. Inside the core sites, 25 traps were placed for litter 

and seed trapping, and five subplots were placed to survey ground-dwelling beetles.   

 ̧ At the core sites, all items were monitored every year; at the sub-core sites, bird surveys and tree 

censuses were conducted every five years; and at the satellite sites, bird surveys were conducted 

every five years (Chapter 3). 

 

 

 

 

 

4. Current status and issues on forests and grassland ecosystems and direction of analysis   

  

 ̧ Forest and grassland ecosystems in Japan are presently exposed to various environmental changes. 

To understand the latest status and trends of these ecosystems, in terms of the ñfour crises of 

biodiversity (by Japanese NBSAP)ò were studied: 

ü Climate change,  

ü Decline in human intervention in nature, 

ü Alien species, and  

ü Impact from land development and other human activities. 

Then, the changes caused by these impacts were analyzed (Chapter 4). 

 

  

1
0
0
 m

100 m

80 cm

Litter and seed trapping (25 traps, once/month)

- Measuring dry mass of each organ (leaf, branch, reproductive 

organ and others).

- Recording abundance and dry mass of seeds/fruits of each tree 

species.

Tree census (1 plot, once/year)

- Recording tag ID, coordinate, species name, and GBH (girth at 

breast height) of each living tree with GBH > 15 cm.

- Taking landscape photos at a fixed point.

1
.3

 m

A
1

2
3

5
 m

9 cm

12 cm

Ground-dwelling beetle survey (5 subplots, 4 times/year)

- Opening 4 pitfall traps per subplot for 3 days.

- Recording species name, sex, and dry mass of each beetle.

- Measuring forest floor vegetation cover, litter accumulation, C 

and N contents in organic layers and surface soil, and cellulose 

decomposition rate.

100 m

1 km

Bird survey (5 spots, 2 days each during breeding and 

wintering seasons)

- Spot census. Two 10 min. observations within a 50-m radius.

- Recording abundance of each bird species and general state of 

vegetation.

Survey site

Tree census plot 1

Beetle survey subplot 5

Bird survey spot 5
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5. Detected Changes in Forest and Grassland Ecosystems  

 

(1) Climate change 

 

 ̧ Throughout the country, trees, beetles, and birds all shifted to have community compositions of warmer 

regions. For beetles and birds, the trend was especially conspicuous in the subalpine and the cool-

temperate forest zone.  

 ̧ Some dominant species of trees, beetles, and birds showed changes in their abundances, suggesting the 

distribution shift to cooler regions (increased abundance in the cooler areas, and decreased abundance in 

the warmer areas of their ranges). In birds, none of the species except for alien species showed clear 

trends to increase abundance over a wide area 

 ̧ Tree growth rates were greater in warmer years. Carbon stocks in forest trees, including those in old-

growth forests, showed increasing trends nationwide. In addition, cellulose decomposition rates are on 

the decreasing trend throughout the country. Thus, a rise of carbon storage in the entire forest ecosystems 

was suggested. On the other hand, the amount of the aboveground biomass in subtropical islands, was 

declining due to disturbances by typhoons. 

 ̧ The breeding seasons (singing and fledgling seasons) of birds in forests in the cool-temperate zone was 

highly affected by spring temperatures, suggesting the shifts to earlier due to global warming. 

 

1) Change in distribution, species composition, and abundance 

(i) Change in community composition 

 Each indicator group showed a trend of the shifting of community composition to that of warmerה

regions (community thermophilization) (see pp. 53, 63, and 82 for detailed results). This trend was 

nationwide for trees, while beetles and birds had the trends only in subalpine and the cool-temperate 

zones. 

 

 

 

Transitional zone between subarctic/subalpine 

and cool-temperate zones

(mean annual temperature: < 6ϴ)

Deciduous broadleaved tree

Subarctic and subalpine coniferous tree

Evergreen broadleaved tree

Temperate 

coniferous tree

Transitional zone between cool- and warm-

temperate zones

(mean annual temperature: 8ï13ϴ)

Deciduous broadleaved tree


