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ᾶẪ᷈ ͯ ⁵ᶅᵂᾶ Ξ ˢ SDGs* (ổּנ;

ϋ ) ӣ Ῠ ӂ҉ уӨ ‰Ḉͯ

̚Ӽ Ẽ ⁬֕ Ỗ Ṉת י‫

ᴜ̦− Ἆγ῾⅞ һּי ͯ Ԅ ᴈ  
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ᶺ↓ Ξ δᴒ ᶆ ὦ ϯ ͒

˞ Ỏԃἐ уӨ ע ӣ ;ᴑ  

ҹ уӨѯ   Ẵᶺ ѕ ấ ⅎ҇ ᴈ 3

ỗ ҹ уӨѯ ᴁΪ ṭ ΣӋ Ἠ♯ ˢⱲӪͯ

ᴳ₿ уӨ ᶓ Ὣ  

↑ Љ ⁵ ⁵ ˢ⁵Ἠ ẙ

ἧ ˢ уӨᶺ ┤ Ὣ ᶺ

Ἠ♯ Ӫ ₢⁮ χ δ ӣ ѩ  

 ᴕ ᴁΪṭ Ϲᶡ☺− Ῠ ḱ

ҷ ҋὫ ˋᴳ Ѳ χ

• ‡ҡ Ὣ ҹ уӨ‡ҡγ ˇ˭ χ • ᵮ ′

ῲ  

  

                 



 

2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ҹ Ẫ  
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Ḛ ӂῲ уӨ ‰Ḉ  Ӳ

͇ Ḋ Ẽ ⁬֕ е

 

 

 ӂͫ ͯ τ ͌░ ‭ η ѽ ( )  

 уӨ ⁵ −Љ − ὶ уӨ

Ẽ ⁵ כֿ ‏

•  

уӨ δᴒ ѝ

⁵ уӨ Ḛ ⅎφ ⁵

ᶆ ᶺ  

 ҹ ҹ ӂ уӨ

уӨ ᴁΪ  

ᴁΪ (2023) 10 ѕ уӨ

уӨ  

 ⁵ ם ὶ Ḁ ӣ δᴒ

Ḛ − Ẽ  

10 ᵭ ⁵ Ỗ Ḛ уӨ

Ḁ 

ˢ⁵ уӨ  

ᶺ  
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→ 10 (1998 ) 12 ᴘ ⅝ ҹ уӨѯ   ѯ ҹ уӨѯ

ᴁΪ( → 14 (2002 ) ᴘṭ ) ỗуӨѯ ᴁΪ( → 24 (2012 ) ᴘṭ ) ̼  

ỡ◦уӨ −ЉуӨ − ᾳ ẙ уӨ ☺ ⱦὶ ᶆ

˞ Ỏԃἐ ᶺ↓ ˢ ₢⁮  

ᴳ ᵫṁẈ Ќ╩ ₣ ꞈ

ỡ◦уӨ ὡ−Љ ה ỡ◦уӨ ʜ

ѐᵿү ⁪ ֕ ỡ◦ уӨ Ҿ ˒ὡ פֿ₲ קּ

Ṗ  

−ЉуӨ ᶆ ᴱ 33 Ậ

וֹ ˂ ᷈₣ᾈ ᵂ ͯ ⁮ ỡộ

Ỏԃἐ ᾃуיἎγ* ˋủ ᷈  

→ 24 (2012 ) Ậ ˡ Ậ ᾐ ᶓ˞ͯ

₢⁮ ˢⱲ ᾃуיἎγ ♬Ἆγ* Ỹᵅ ᶽᴭ Ѩ ổ

 

ˢ ⅎφ ᶆ ổּנ; ϋ 2030 Ở ⅎφӡ

SDGs Ḋ ṅ ˀ᷅ → 28(2016) 12 ᴘ ổּנ

; ϋ (SDGs)ỸẴẰ⁯ ᴒ ỡộ ѝ Ỏԃ

SDGs ỉ Ἠ♯ ₢⁮  

IPCC* (Ḋ ҁᵽ ї ↓ ѕ ) ḉᾙ ҁͫῲ῁

1.5 32 (2050) CO2 Ỹỷ ὶ

ḉ Ѿך ⅎφ ♬ͯ ᶆ ↓

2020 10 ᴘ 2050 ͫỲᶂΌ ὶ ☺ Ỹỷ

* Ỹᵅ Ằ  

ͽ ӂуӨ ḯ˺ ‰Ḉ ҁᵽ ỡộ

ҁᵽ ´Ỏ ╦ᵈ* ѯ Ἠ♯ ͽּי ҁᵽ

ѬѾ ˋủ ӡ ṭ Ӫ ₢⁮ ᶺ Ҍ

Ԅ ᴈ  

Ḉ Ἆγ῾⅞ ͯ (2023) ᴘ ỗᴁΪ ᴁΪѻѕ ᴈ

ỗ ҹ уӨѯ ᴁΪ ᾶẪ᷈ ͯ ⁵ᶅᵂᾶ ᴳ₿

˞ Ỏԃἐ ᶺ↓ ˢ уӨ ᶆ Ḁ Ἠ♯ ⁮

ᵠ ỷ ỡ◦уӨ −ЉуӨ ỗⅎ ˰ װ ổּנ;

ṭ  

 

͍. ͏ ⱳ ẋ ḕẽṁ ὓᵊ├ χ ὂ 
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ᴁΪ Ở Ἠ♯ ҹ уӨת Ỹᵅ Ằ ᶺ

SDGs ỉ ᶺ ˂ ҹ ⅎφ ổּנ; Ἆγ ᶽᴭ

ӂ҉ ᶳ Ἠ♯ ᴽטּ ˢⱲ₢⁮ Ῑ ѯ

ї SDGs ἧ Ở  

 

 

 

SDGs ổּנ; ϋ (Sustainable Development Goals )  

SDGs ӂуӨ ⁵ ổּנ Ḋ ͽ Ḋ

12 (2030 ) Ἠ ♯ 17  

−ẏ Ή ᴳ τ ‭ ᵶ ʸ☺ ╣⁮Ḋ
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(͎ ) ῢʾ  

⁵ᶅ → 12 (2000 ) +ͽ נּ ˀ᷅ ᵂᾶ

(2020 ) ⁵ᶅ 27,500 ⁵ Ḋ Ἆγ ΅ ⁵ᶅ ᴮӃᾒ ₢

ᴁ 17 (2035 ) 22,225 ⁵ 42 (2060 ) 14,376 ⁵ ᵂᾶ

Ⱶ ˢ ⁵ᶅᵂᾶדᶆ ⅎ ₲ → 22 (2010 ) +

ͽ ˀ᷅ ͕ ᾶ⁵₲ⅎ ͯ ⁮ᶺ

ᴳ (2020 ) ⅎ ⁵˭₲ 2.4 ⁵  

˒ ⁵ᶅ ₲ ὶ₲ Ḱ ˢ ὶ−₲ Ẹ ₲ 1/3

⁵ᶅᵂᾶ ˢˮ 20 ὶ פֿ −ẏ ⁵ᶅ ᵂ

ᾶ ᾶẪ᷈ ͯ ̚Ӽ ᶳ ᴱ☺ ϴ ᷈ ἐ ЅḀ ᷈
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Ɫ ʿS40̇H27⁯ ₰ʺR2 ᾉ ῢ ὓ ₰(10/1)  
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- ʾ Ԍχ ӱ 
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7,668

10,943
12,496

13,802
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- Ỹ χ ῢχ ӱ 

- Ỹ χ ῢᶤ›χ ӱ( ᾉ ρχ ᶓ) 

Ɫ ʿS40̇H27⁯ ₰ʺR2 ᾉ ῢ ὓ ₰(10/1) 

 

14.9% 13.9% 13.7% 13.3% 12.8% 12.0%
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(͏ )ῖ  

 

∩ ᶆ Ḋ ᷿ ∩῍ ᾴ ᴾᶄ ᶆ

ᴱ 71 ᷿ Ὢ ∩῍ ᾴ ᴾᶄ IC

ἒ ϑ ˒ ᶺ  

 

῝Ặῖ Ṑḩ 

 ∩ ᶆ JR τ ▬ ד ҹ̬  

ҹ̬ Ԍ ῶἒ⁵₲ ⁵ᶅᵂᾶ ᵂᾶ נּ (2021 )

10 ,320 ⁵  

‹ ╩ ͏ᵺ ЕỦγἎ ‹ ╩ ͏ᵺ ∩ЕỦγἎ ▬ ̓ᶺ
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- ẋׄχ1 χ כּ  
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(͐ )  

ᶣ→ ₢˒ ἣв ͯ ⁮ ͕ ᵏ

ͯ  Ӳ ᵊ ᾴ ˀͮ ΐ╩ ┤ ᾴ פֿ

1.1  

Ꞌ ┤ 48 ẬϚͯ֜˞ ẬϚͯ֜˞ 90 ˀῲ

ὡӌ ˞  

  

 

 

 

 

 

 

 

 

 

 

 

 

- ◕ὓᵊχ ệ 

 

 

 

 

 

- ӽ  

 

 

 

 

 

 

 

 

 

 

 

֜  ┤(ha)  ᶣ→ (%)  

Ꞌ ┤ 908  100.0  

 ẬϚͯ֜˞ 434  47.8  

ẬϚͯ ↔֜˞ 474  52.2  

֜  ┤(ha)  ᶣ→ (%)  

Ꞌ ┤ 434  100.0  

 ˢἯ Ⱳὡӌ╧ ˞ 13 5.0  31.0  

ˢἯ ᷈Ⱳὡӌ╧ ˞ 110 .0  25.3  

Ἧ ᷈Ⱳὡӌ╧ ˞ 1.5  0.3  

ˢἯὡӌ ˞ 152.0  35.0  

Ἧὡӌ ˞ 3.5  0.8  

֕ ᾬԃ ˞ 24.0  5.5  

ᾈᶏԃ ˞ 2.4  0.6  

ᶏԃ╧ ˞ 6.1  1.4  

-    

Ɫ ʿ ᾉ ὓⱢ  

 

Ɫ ʿ ᾉ ὓⱢ  

 

0%

0%

0%

0%

0%

0%

0%

13.0%

13.0%

12.9%

12.8%

12.7%

12.7%

12.3%

19.2%

19.2%

19.2%

19.2%

19.2%

19.2%

19.2%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

1.1%

11.3%

11.5%

11.6%

11.7%

11.8%

11.8%

11.8%

31.5%

31.4%

31.5%

31.6%

31.6%

31.6%

31.7%

23.9%

23.9%

23.8%

23.7%

23.7%

23.7%

24.0%

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

H27

H28

H29

H30

R1

R2

R3

‭

₣ $ΐ╩$₣

ĬĽֿכ
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(͑ )▀Ộ 

ῬỘ 

ᶏԃ ᾴѪԃ ₲פֿ ╥ אַ∟ ὶΚϼ ☺ ᴳ

Ỏԃᾒ₲ ᵂᾶ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ộ 

ᾬԃכ ᾬ Ϛ ᾬ Ϛ ֩ ᴳ

ѕᾬ ϼ Ỏԃᾒ₲ ӡ → 24 (2012 ) ᵂᾶ ˀ᷅ ͕

₢˒  

 

 

 

 

 

 

 

 

 

 

 

 

- Ộχ ḧ ᶛχ ӱ 

- ᴻᶛΣϢόⱧỘ χ ӱ 

Ɫ ʿῬỘ ὓ ₰ 

Ɫ ʿ Ộ ὓ ₰ʺὊↄЈрЂІ 

 

29,938 29,847 
27,963 

24,421 
21,422 22,416 

18,278 18,811 
20,640 

0

50

100

150

200

250

300

350

0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

H6 H9 H11 H14 H16 H19 H24 H26 H28

ѕᾬ ϼ Ỏԃᾒ₲

( ̳)  (ᾒ)  

5,612 5,725 
5,196 

4,637 
4,278 

3,885 

4,879 5,160 

4,222 4,040 3,717 

4,543 
4,205 4,943 

0

10

20

30

40

50

60

0

1,000

2,000

3,000

4,000

5,000

6,000

H18 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 R1

אַ∟ ὶΚϼ Ỏԃᾒ₲

( ̳)  (ᾒ)  
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Ộ 

 Ꞌ ·₲ҷ ·₲ ᵂᾶ ᶲ̘ת Ꞌ ┤ → 17 (2005 )

ᵂᾶ ˀ᷅ ͕  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɫ ʿ ỘЈрЂІ 

   -Ὂְ—  

  

- ᴪ ʾ ᴪ χ ӱ 

2 1 1 1 2

40

23 22 26
31

50

39
34 32

40

91

63
57 59

74

0

20

40

60

80

100

H12 H17 H22 H27 R2

(ha)

Ἱ̴

194 190 190
177

154

108
94

85 79

59

0

50

100

150

200

250

H12 H17 H22 H27 R2

(ᵕ)

Ꞌ ·₲ ·₲

̞   ᴪ ʿ ᴪρꜛẚ ᴪχ›ὓ 

   ᴪʿὊְ— Υ30aӟ ψ ▀ ỲᶛΥ50 ӟד χ ᴪ 

ꜛẚ ᴪʿὊְ— Υ30a Τν▀Ộ ỲᶛΥ50 ד χ ᴪ 

Ɫ ʿ ỘЈрЂІ 
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ẫỘ 

 ҹӖᶧ ἧ ˰ י ӖϮ

 

 Ӗԃ̘ת ₲ ᴙ ◊ϑѾ Ӗ◊ י Ӗԃ ᶺ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

-ẫᶍ χὊְ  

- ᶛ χὊְ  

Ɫ ʿẫỘЈрЂІ 

Ɫ ʿẫỘЈрЂІ 

1

2

1

1 1

4

3

0

1

2

3

4

5

H15 H20 H25 H30

̘ת) )

◊ϑѾ Ӗ◊ Ӗ◊Ạ י

1

2

1

1 1

4

3

0

1

2

3

4

5

H15 H20 H25 H30

̘ת) )

100 100 ?300 5000 ?1̳͡
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(͍ )ꜛ ḕẽ 

 

1,150 Ἧ ˓шּ‏ו * ϯ 800 Ἧ

fl  

ϯ ‏ Ή ᴱ ҹ

ỡ− ‏  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 1,500 Ἧ ϯ

ᵫṁẈ ҳ דּ− פֿ ˢ ΐ╩ ₣Ὼ τ

ў уӨ ᾴ҉ דּ− Ἧ₲ ᾶ ₣уӨ −

ѯדּ − Ἶ Ἧ Ѵᾶ  

  

 

 

דּ− ᴺ Ӑ ϴ י

‏ ỷ ṽ‗↑  

֕ ⁵ ֬כ + ԃ ϓ ⁵ ϓ • ∞

+ · γ Ϯ ᵶṫ ṭ ᶺ  

כֿ ϑ − * דּ− ԃ ϓ Ҍ

ˋ   

͎. ẋ χḕẽχ ệ 

ϼЎЗЄϽЂ( 19(2007) 3Ὦ27 ╖ֲ) 
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Ḣ  

Ḣ 1,200 Ἧ דּ− (‹

╩ᴱ ˋἯ) ᴱ ᵂᾶ Ἧ דּ− 60 Ἧ֕ דּ−

ˢ ὶγ  

 

 

 151 Ἧ ϯ Ậ 250 Ἧ ˡ 200 Ἧ

ϯ ֕ ỡộ ϴ ᾶ ᴾˮ ┤

ᾴ דּ− ΐ╩ вЄ ᶓ ₣ ᶓ ˅ ‭ ᾶ

ᶳ  

ҹ ꞈ ‹ ╩ᴱ ҳ ᾈ Ἧ ᶣ→

ᴘ ‐ѻ ϋ

̓ Ὕ ẬϚ Ἶ

╩ ╣ −

דּ  

̯ ѻ ῲҊ ↑ Ἧ ͽ

ϋ Ὕ ẬϚ Ἶ ╩

פֿ ѻ τ

τῲ −Љ τ Ἧ פֿ  

‗ Ḷ ῲ˂ ╥ − ש Ѕ ổ ‗ Ԛ

ᾤ ҆ ѐṶ ˀ◗ ᴳ

ѐṶѾγ ᾶ  

ϯ ₲דּ− ᾶ ᶳ

 

 

Ә  

 Ә → 23 (2011 ) → 30 (2018 ) Ќ╩ Ᵽῲ ϯ

דּ− ϯ ΐ╩ ᾶ

₣−− דּ− уӨ ҋὫ  

 

 

 

 

 

 

 

 

 

 π ᶍήϦθϯг(2018) 
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╦ 

 ẅϲכ ꞈ τў Ẉѕ

͏ ӆΐ╩ Ќ╩ ”‗ ᶣ→ ϴ ъ Ἄ

פֿ כֿ Ἄ Ẉ  

 ΅ ҁᵽ ם ὡуӨ Ẉ

Ẉ פ ẙ ỡ◦уӨ ὡ  

 Ẉ ↔ ☺ Ἆγ ї• ᷈ ԃˇ˭γ Ẉ

Љ ᶺ ♯– ᶣ→ Ẉ ₢⁮ӣҡγ → 18 (2006)

טּ  
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(͎ ) ᶨḕẽ 

◕ḕẽ 

 Ậᶀ̴ 17 Ζᾒ ┤ 23.58ha ˢ⁵ ᶀ̴ ┤

8.42 m /⁵ ᴱ Ԍ 5.50m /⁵ ᶓ וֹ Ԍ 11.46m /⁵

Ӵ ┤  

 

 

- ẋ χ χה῝◕ ệ 

֜  ҹ  Ӳ 
 

֜  ҹ  Ӳ 

Ϛ֜ᶀ̴ 
Ζᾒ 14  

 
ᶓ˞ᶀ̴ Ζᾒ 0 

┤ 5.61  ha 
 

ъῢ  Ζᾒ 0 

֕ ᶀ̴ Ζᾒ 0 
 

Ậ  Ζᾒ 0 

֜ᶀ̴ Ζᾒ 0 
 

ᶓῺᶀ̴ Ζᾒ 0 

ὡ֜ѯгᶀ̴ 
Ζᾒ 14  

 

Ậ  
Ζᾒ 0 

┤ 5.61  ha 
 

┤ 0.00  ha 

ꞋḀᶀ̴ 
Ζᾒ 1 

 

Ậᶀ̴☺  
Ζᾒ 17  

┤ 11.37  ha 
 

┤ 23.58  ha 

̓ ᶀ̴ Ζᾒ 0 
 

ẬᴁΪ֜˞ 
☺ ┤ 908.0  ha 

Ậѯгᶀ̴ 
Ζᾒ 1 

 
ᶀ̴ЅḀ 2.60%  

┤ 11.37  ha 
 

ẬᴁΪ֜˞⁵ᶅ ╤⁵ 28  

Ἤᶀ̴ 
Ζᾒ 2 

 
ˢ⁵ ᶀ̴ ┤ ┤/⁵ 8.42 ɿ 

┤ 6.60  ha 
    

 

 

ha=10,000 ɿ 
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ὂḢ 

ῃ 30 (1955 ) ᵫṁẈ ỡ◦פѐ Ἡ ᾒ ἐ

δ ᵅṖ ᵫṁẈᶀ̴ ѝ Ἶ ẬᴁΪ ѯ ֜* (ᵫṁẈ

֜) Ằ ҹ ᵫṁẈ ỡ◦פѐ ᴘ

ᾼװ  

 ᵫṁẈ ֜ 1 Ἧ ֜ 9.4ha Ἧ ֜ 48.5ha Ằ

 

 

- Ỹχ ệ 

֜  ֜Ἧ  ┤(ha)  

ᵫṁẈ ֜ 

Ἧ ֜ 9.4  

Ἧ ֜ 48.5  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Ỹχ Ӥ 
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ᴟ∞ 

Ằ Ὣ ͯṙ ᴙ Ằ ả╒ ᾧ ◦Ҋ ᴙ ‹ ╩ᴱẰ ◦Ҋ

ᴙ Ḁᴁ 13 ᴙ ͯṙ Ṗקּ  

 

-◙ ᴟ∞χ ệ 

ͯṙ Ῐ Ằ ֜  Ằ  ᾒṖ ш 

ᴾ  
‹ ╩ᴱẰ ◦Ҋ

 
ῃ 47 7 ᴘ ҹ 1217  

אַ ậ Ḹת Ὣ כ ͯṙ( (ת  ῃ 49 6 ᴘ 
Ẉ∩ 551  

͢ ậ  

ʚאַ

 ת
Ὣ כ ͯṙ( (ת  ῃ 49 6 ᴘ 

ˢ― 765  

 ᵃồ 

῭ 
Ὣ כ ͯṙ(ᶏᴇ

)  
ῃ 49 6 ᴘ 

Ẉ∩ 793  

ϱ˵ 

− Ѯ 
Ὣ כ ͯṙ(ᶳᵍ

ỉ )  
ῃ 49 6 ᴘ 

ҹ 1240 - 10  

−ϗϹὌ ͮ Ἵּׁשᵓ 

ὐ 
Ὣ כ ͯṙ(ᶳᵍ

ỉ )  
ῃ 49 6 ᴘ 

Ẉ∩ 2122  

╩ᶃ‹Ἆ 

ᵍ ᾙ(ᾙ  Ѳ⁮
 Ἀ 11 )  

Ὣ כ ͯṙ(ᶳᵍ

ỉ )  
ῃ 49 6 ᴘ 

Ẉ∩ 2122  

╩ᶃ‹Ἆ 

 ả╒ ᾧ ◦Ҋ  ῃ 49 6 ᴘ 
Ẉ∩ 793  

ϱ˵ 

Ṏ Ẫ Ὣ כ ͯṙ ῃ 50 9 ᴘ 

903 - 3 

נ⁵ · 

Ṏ Ẫ  γקּ

ᵍ ᾙ (ᵮҶ 35
ᾜ 4

ᵮ Ὧ 12 ᾙ
 ₑ 26 )  

Ὣ כ ͯṙ(ᵍ

ᾙ )  
ῃ 50 9 ᴘ 

ҹ 1240 - 10  

−ϗϹὌ ͮ Ἵּׁשᵓ 

 ả╒ ᾧ ◦Ҋ  ῃ 52 1 ᴘ 
╩ 230  

∩ᵿồ 

 ả╒ ᾧ ◦Ҋ  ῃ 58 1 ᴘ ᵌ⁵ּׁש 

⁬₭אַ 2)ת )  Ὣ כ ͯṙ( Ḉ)  → 19 3 ᴘ 
Ẉ∩ 2122  

╩ᶃ‹Ἆ 

 

 



 

22 

 

 ל

• ∩ Ќ╩ Ќ╩ Ḁ ̯╩ ᵫṁẈ

╩( Ậ ₣ ) נּװ ₣ỷ ḱ ỸẴ ΣӋ ѕ Ќ╩

ΐ╩ ͌ Ằ Ở BOD* (− ͯϹ ẕ♬ Ҿ ) ῲͮ уӨѯᾈ*

ˢ ̯╩ῲ ҅ ѯᾈ Σ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

- χל ệ( ) 

- χל ệ( ׇ ) 

- χל ệ( ) 

0

2

4

6

H28 H29 H30 R1 R2 R3

ῲ (ῲ ḣӱ)΅҅

ͮ (ͮ ӱ)΅҅

ῲ (ῲ ḣӱ) ҅

ͮ (ͮ ӱ) ҅

уӨѯᾈ (5mg/Lˀ ͮ)

( mg/L)  

0

2

4

6

8

10

H28 H29 H30 R1 R2 R3

ῲ (ˢ―ӱ)΅҅

ͮ (ͮ ӱ)΅҅

ῲ (ˢ―ӱ) ҅

ͮ (ͮ ӱ) ҅

уӨѯᾈ (5mg/Lˀ ͮ)

(mg/L) 

0

2

4

6

8

10

H28 H29 H30 R1 R2 R3

╩( ӱ)΅҅

╩( ӱ) ҅

( mg/L)  

̞ ψḕẽṁ τΣΪϥ ӽ ἷχ◙ ΥσΨʺḕẽṁ Υ ήϦσΜθϛʺ╥― ρΰοἿ∏ʻ 

Ɫ ʿ ẋ ᴱ ל ₰ 
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ṓʾ ᴝ 

ҁ´ỖѐּזԄ ╚ ֕ ᾴ ᴾẬ › Ậ Ч╩ ╚

ҁ´ỖѐּזԄ ᴺ ҁ͌░* ᶋ ҁуӨ ˓ổ

ᶳ  

(2020 ) ᶺ ỡ ἒͭר ḱ уӨѯᾈ

(202 1) ᶺ ḱ −ϗϹὌ ◗ уӨѯᾈ

Σ ᴳ  

-ꜛ כּ ᴝχ ₰Ὣᴮ( 3 ) 

ḱ  ▬  
ἒ
▬
₲ 

ѯᾈỖѕ  
Ԍͭר  

уӨѯᾈ  ≠ᵊ  

ѕ ѕ ѕ ѕ ѕ ѕ 
−ϗϹὌ 

◗ 
ᴱ 71 ᷿ 
› ҹ▬  

2  73  68  70  65  75  70  

 ᾴ ᴾᶄ  4  69  63  70  65  75  70  

 
̴  

1 ӆ 16 ᷿▬ 2  68  61  70  65  75  70  

͢ 
ӉḊ ᶅ 

Ḋ 1 ᷿ 2  47  42  70  65  75  70  

Ɫ ʿ ẋ ᴝ ʾ ṓ  

῝ᵲἂ  

Ѳ ᶀϓ ї ֠῾ → 27 (2015 ) (20 20 ) +ᵂ

ֽ  

ҁ ֠῾ +ͽדᶆ ἧ ῎ ֠῾  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɫ ʿ ẋ ὓ  

 -̔̀ ᵲἂ Ὧ χ ӱ 

2

7

4

9
7
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1

3
9

6

4

3 1

6
2

1

1

4

2

7

3

0
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(ᴙ)

ʣὍ

‪

ͭר

₣ỷ

ҁ



 

24 

 

(͏ ) Ẕḕẽ 

ᴛע῟ᴮϹІχ  

уӨῒ ỡộ ὶ * ҹ ☺˞ − ẕͯ ♬

→ᴽ(201 9) 93 ╤ t - CO2  

☺ ὶ ᵂᾶדᶆ ᴽ(201 9) ὶ

ЅḀ פֿ ᾏ · (35 ) ̓ (32 ) ԃ כֿ (24 ) ẏԃ

( ) ѽ ( )  

 

 

 

 

 

 

 

 

 

Ɫ ʿḕẽ  ꜛⱵ ϸиГ 

 

 

ҹ ӂͫ ͯ ṭỸᶺᴁΪ( → 29 (2017 ) ᴘṭ ) ᶺ ᶺ↓Ỏ

Ỏԃ ὶ ẕͯ ♬ Ῠ → 27 (2015 ) (1,943t - CO2) ѯᾈ

ᴁΪѻѕ ḾὊ (2022 ) ὶ 10.2 Ṧᵂ(1,745t - CO2)

╚ (20 20 ) ὶ 1, 464 t - CO2 ѯᾈ 24.7 Ṧ

ᵂ →  

 

 

 

 

 

 

 

 

 

 

 

 

Ɫ ʿ ẋ Ẕᴛ ᴟ  ὓᵊ“ם├

 - ẋ χⱧ ⱧỘΤϣ ήϦθCO2 χ ӱ 

- ӽπχ ▒ᴟ χ ӱ 

0

20
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H17 H19 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 RȢ

(╤t - CO2)

ẏԃ ԃ ĬĽֿכ · ̓ ѽ Gˢ ѽ H

72 70 91 85 69 27 153 145 127 120 119 92 

1,718 1,850 1,839 1,827 
1,520 

1,346 

1,943 
2,058 2,031 

1,708 

1,464 

0

500

1,000

1,500

2,000

2,500

H27

ѯᾈ

H28 H29 H30 R1 R2

(t - CO2)

ҁ ̩ ҁ

2,066 
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ṏ  

(ˢ ѽ ) εἽ ֕ ᵂᾶדᶆ εἽ Ѕ ;

 

ˢ⁵ ѕ ὶ ᵂᾶדᶆ ‹ ╩ᴱ Ԍ ϴ

₢˒ ᵂ ͯ ⁮ ỡộ ᵈ

ᴱ ˂ ᷈ ₣ᾈ ᵂ ͯ Ѳ ᶳ

 

Ậ ˡ ᾐ ᶓ˞ͯ → 27 (2015 ) 10 ᴘ ҹ

* ̓ ϋầ Ậ ˡ ҹ Ặ ἵ ᾐ

Ẵ╚ ᾐ Љ  

 

 

 

 

 

 

 

 

 

 

 

 

Ɫ ʿτχϙϞχḕẽ  

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɫ ʿτχϙϞχḕẽʺḕẽ  ԁ ṏ ם ₰Ὣᴮʺ ᾉ ῢ ὓ ₰

-έϙᵕ χ ӱ 

-ԁ ΚθϤχέϙ χ ӱ 

5,339 5,381 5,311 5,264 5,225 5,101 

2,660 2,528 2,459 2,422 2,374 2,403 

416 350 359 345 368 427 

394 424 447 454 503 525 

8,809 8,683 8,576 8,484 8,470 8,456

0
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H27 H28 H29 H30 R1 R2

ĬĽֿכ

♫ ģŎ

ỉᵃģŎ

; ģŎ

( t )  

0.309
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0.304
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0.307

0.323

0.318

0.313

0.309
0.310

0.306

0.290

0.295

0.300

0.305

0.310

0.315

0.320

0.325

H27 H28 H29 H30 R1 R2

ҹ

‹ ╩ᴱ

( t/ ⁵)  
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-ᾉ ◕ χзЂϱϼи ( 2 ) 

- ẋ ϳАЖЎАФЈрЌ˔ 

Ɫ ʿḕẽ  ԁ ṏ ם ₰Ὣᴮ 
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ᴾ
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(͐ )ʝ χ  

χḕẽτ βϥӪ꜡ 

 ᴁΪṭ ỸẴ ( ṥˏ ὶ 1,000 ) Ϲᶡ☺− уӨ ї

уӨ ᵅ  Ḛᵭ ˀͮ ᶳ ổ

 

- ₰ ʾ  

ḱ Ῠ ҹ Ṗὡ 18 ṇˀῲ ᾟ 
ḱѻѕ 3 8 ᴘ 16 8 ᴘ 31  
ḱ ה   εἽה
ὶ  ὡ ѯ ṥˏ ὶ 
₲ 1,000  

εἽ₲ 447 (44.7 )  

 

ᴕΌϖ  

ҹ уӨ טּ ᷈  

 

ỡ◦ ѐפ ᶀϓ −ЉуӨ  

טּ ᷈  

ˢ ↔ ᵺ ↑  

π◘ ˋᶆ פֿ  

уӨ↓ṭ ↓ 

ṭ ᵺ ↓ṭ Ξ ☺ ͒ 

Ξ  

Ḛᵭ Ἠ♯ Ὣ טּ ϖ  

᷆ Ӑ ֕ ˑ´ҁῨ ỡ◦ṉϓ ꞈỗ

ỡ◦ṉϓ ṭ ᴦ Ὣ ᷈  

уӨ῾ Ἢ уӨ ☺ᶺ Ἠ♯ ˢ ᶺ

 

    

טּ
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ᵈ טּ

54.8%

ᵈ

טּ

9.6%

טּ

4.3%

4.0%

ε
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- ḕẽϒχ  

- χḕẽ“ χם ệ 
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199

0 100 200

уӨ ї ᶼὌγ ϹὌγ ẇͽ

ỡ◦ѐṶ Љ

− ‏ ỡ◦ ᵶЉ

Η Ἱ‏ ͯЉ

Ẉ ‭ ☺ Љ

˞ ∏ⱷЉ

τў∏ⱷ τў ☺ Љ

ΐ╩∏ⱷ ΐ╩ ☺ Љ

− ᾐ Ѿ

ỉᵃ εἽ ỉᵃ ḽ

уӨ ☺ Ѳ

כֿ

ẇͽ

(ᴙ)
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Ḛᵭ уӨ ☺ᶺ Ỹ◐ ї• ỸṔ ᶺ ᶳ

פֿ ᴕΌ уӨ ї• Ỹ◐ ˒

ẚ♯ Ξ  

ῒ ᶺ ˞ ∏ⱷЉ ͯЉ ổẇ ⁬֕

ᶺ −Љ נּװ Ἠ♯ אָ

⁮ Ỹ◐ἐ ϩ Ҿ  

уӨ ☺ Ὣ ↑ ᵫṁẈ τ уӨ ☺

ї• ᷈  

Ќ╩ ☺ ї• ổ פֿ ᶟ π◘ ᶆῲ Ἠ♯ ˋᶆ

 

 

  

-₈ῇ τ︡Ϥ ϚϓΦ‮  

157
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159

65
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84

121

91

91

63

97

86

149

124

0 20 40 60 80 100 120 140 160 180

ᵫṁẈ ☺ ᶆῲ

ҳ ᵕ ☺

₣ ⁪ Ќ╩ ḽ−

ҹτў ☺ ᶆῲ

ᶋ ỡ◦ Ῠ ‏ ☺

⁮אָ − ὶ ⅝

⁮אָ

∆ ᾐ ᾐ ₢⁮

ѽ ặ ₢⁮

ẏ Ή ⁮אָ

ῒỉᵃ ῒ Љ ⁮אָ

ỡ◦ Љ

ͯ ˿₣ уӨ ☺

уӨ ☺ ʸ☺

ι −ЉуӨ ᶆῲ

(ᴙ)



 

29 

 

Ϲ− ᴕΌϖ  

ỡ◦уӨ −ЉуӨ ˫Ῠ ϖ ổ  

ỡ◦уӨ ͻ ᷈ ᵫṁẈ τ ᶋ˫Ῠ ʫ פֿ

―פ ᶋ˫Ῠ ổ  

−ЉуӨ ᵺ ↑ ֩ҁ ᷆

γΣ ἇΣ ˋᴳ ˢ ₲ᴳἵ  

уӨ ᶋ˫Ῠ ˢ ˢ

₲  

10 ᵭ уӨ Ҿ ỡ◦уӨ ỡ◦ ẙ ỡ◦ Ἡ (

) −ЉуӨ  

уӨ Ἡ ⱦ Ẵṭ(ᶺ Љ ) ⁬֕ ї Ἠ♯

Ҿ Ἱ‏ Η‏ Ἡ + ֩ · ᵂᾶ Љ

flС Љ ὢỸ ѳפֿ ∞ ї Љ

ẇͽˋ − ᴳἵ₲פֿ  

 

πᶨ βϥḕẽ  

 (2022) 17 ε ᴈ * уӨ

уӨ ӡḼ ϋḼ Љ ἱẵ ᵌ↑

Љ ˞ ⁵ Ẫ Ы ḗ Љ ᶺ ᵌ⁵ ˞

ѕѪԃ уӨЉ ᶺ  

 

 

 

 

 

 

 

 

 

 

  

ΞϙύΤ ϬΦϦΜτβϥᵓ 

ϜϤόρNOA 

̞άχ τϜ Ψχ Υ ẋ χḕẽ τὀϩμοΜϘβʻ 

ᵓזּ ♅  ᵓ  

ˮ ӽ◦כЈрЌ˔ζΰϭ˯χ☼ ᴒ  

Ͻз˔рϵКиϻ˔  
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ҹ уӨ ᵅӲҷ ḱ ˀͮ ˀͮ Ξ ὶ

 

(͍ )ꜛ ḕẽ 

᷈ ͯ Ẉ ˓ổ ш ḛ ш ˢⱲ

Ҿ  

ԃ Ἢ Ẉ ш ἐ טּ ᵂᾶ Ẉ ᶹ ⁮  

ỡ◦ ᵂᾶ ẬϚ ᶀ̴ ͯ ỡ◦ ˢ Ὣ  

Ќ╩ ⁪ уӨ  

Ќ╩ ₣ уӨ נ Ὼ ‏ ˞דּ− ☺

 

Ἂ τў ͌ уӨ π◘ Ҿ

 

ϯ Ἧ₲ ֕ ỡộ ϴ ᾶ ҋὫ уӨדּ− ☺

 

ϓ Ὡ* ẬϚ ὶ + ϓ ᴦ  

ϓ Ὡ ԃ ϓ ᴦ  

ᴍ₀ͯ ͯ ỡ◦ṉϓ ᴦ ᷈ ꜙһ ṭ Ҿ

  

 

 

(͎ ) ᶨḕẽ 

ỡ◦ ѐפ −Љ ι ᴁΪ ₢⁮

 

Ẉ τ ỡ◦ Ậ  

ỡ◦ Ὼ ⱦὶ ᶀ̴ ∆ ˓ổ ш  

̬ Ἶ ʸ☺ уӨ ѐפ π◘ Ҿ ∞

ᴳ   

ᾶẪ᷈ ͯ ⁮ ẬѾ Ὣ ↑ ᷈  

˞ὡ уӨ ͯ ˋủᶆῲҷ ´−Љ Ỹ◐ ₑ ẚ♯  

 

ʣ˫Ῠ ѽ ặ

їגѾї ӣ  

3. ẋ χḕẽχᴿ  
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ѕ Ѳ ᶀϓ֠῾ ₲ ҁ ֠῾( ῎ ) ṭ

 

̯╩ BOD уӨѯᾈ Σ Ỗ ₣ỷ π◘  

ỡ ἒͭר ḱ уӨѯᾈ Σ π◘  

⁵ ἒ ᵺ уӨ(ᵺ Ỏᵖ Ѭᴹ↑ ε ʸ☺ ι

ᶺуӨ ) ỡ ἒ ( Ὼ Ạ ʸ☺ ι ᶺד у

Ө) טּ уӨ ↔   

 

 

(͏ ) Ẕḕẽ 

ъ ṭ* ͒ṭ* ҁᵽ ṭ ₢⁮  

Ỏ Ỏԃ ὶ CO ҹ ӂͫ ͯ ṭỸᶺᴁΪ ⁮ ш

ᵂᾶ Ḋ ס 12 (2030 ) ͫỲᶂΌ ὶ →

25 (2013 ) 46 Ṧᵂ ᶆ ˢⱲ Ἠ♯ ₢⁮  

☺ ὶ ͫỲᶂΌ ὶ ֕ ᵂᾶדᶆ Ḋ →

Ṧᵂ ᶆ ז Ἠ♯ ₢⁮  

ᾃуיἎγכ→ ᶆ ˢ⁵ ᵂ ˋủᶆῲ ₑ  

♬Ἆγ Ỹᵅ ͯ├ ḽ−; Ὣ  

ṉϓỖ ṭ ͒ אל ᵿ ҷ ϩ

  

 

 

(͐ )ʝ χ  

Ἠ♯ →Ό ᴳ ͯ ˋủז Ὣ  

уӨ ☺Љ ї• ẇͽ פֿ Ỹ◐

᷈ ẞ  

уӨ ῾ Ἢ ӡ ẚ♯  

уӨ ї ᴻי ẇͽ уӨ ╕ ↑ ˋủᶆῲ

Ἠ♯  

уӨ ☺Љ ằ̻   
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ẋ χ ϘΰΜḕẽ  

 

₣ τ – פֿ ỡ◦ ӡ−  

уӨ ᶓ   
 

ҹ ᵠ ỉᵃ ᵫṁẈ Ќ╩

₣ ᶓ τ פֿ

ỡ◦ →כ ѐפ

ỡ◦ ⅎ Ẫ ⁵

ᶓ ʜ  

−Љ ⁵ ỡ◦

ʸ е ᶆ ẙ

ᵠ уӨỉᵃ ᶳ  

ˢ ☺ Ξ ᾶẪ᷈ ͯ ⁵ᶅᵂᾶ Ӑ ˞♯– Ӫ

ͯ Ṉת Љ↑ͯ ᶆ Ἠ♯ ὢỸ ᾳ ằ ⁵ṗ ˟→

Ξ ᾡ δᴒ  

уӨ ᶳ Ẫ ổ уӨ ẇͽˋᶆ ᷈

Ừ уӨ Љ↑ͯ ױ ; ἣ ⅎ

Ἠ ḗ уӨ ᶓ ᶋ уӨ ☺ ⱦὶ

Љ↑ͯ ױ ѻ  

פֿ ỡ◦ −ЉуӨ ҹ נּ Ҿ

Ằ ҹ ổּנ; ˋ  

ӂ҉ уӨ ‰Ḉ  Ӳ ᴈ уӨ

ⅎφ ˢ ˢ˭ ͒ ӂуӨ ᶽᴭ

ⅎφ ⁵ Ḁ ѬѾ Ԅ ╕

ᶒ ỡ◦уӨ פֿ ⁵ṗ

↑ Ἠ ♯

;  

ỗуӨѯ ᴁΪ ѻ

уӨת ₣ τ – פֿ ỡ◦ ӡ− уӨ

ᶓ  ˞ Ỏԃἐ ˢ

ⅎ ἪϾ уӨ ₢⁮ уӨת Ỹᵅ

 

 

ὓᵊχ Ὁ 

уӨת Ỹᵅ ᴁΪ ש Ἠ♯ ש ỗ   

͏  ϘΰΜḕẽ ρὓᵊχ Ὁ 
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у
Ө
ת

 

 
 

 

₣

τ

–

פֿ

ỡ
◦

ӡ
−

 

 
 

 
 

 

у
Ө

ᶓ

 
 

ỡ◦уӨ ᵅ   
 ᵫṁẈ נ Ὼ ѐᵿ Ẉ ỡ◦ ⁬֕ е  
 Ἄ Ẉ פֿ − דּ− −˟  
 ֕ Ќ╩ ᴱ ṭ ☺Љ ₣ỷ
π◘ ⁪ ╩ Ἠ  

 ъ ԅ▬ ̼ τў ῆ
פ ҹ ― ᵈ Ὣ уӨỉᵃ   

ỡ◦уӨ Ξ  
 ԃ Ἢ Ẉ ш ἐ טּ ᵂᾶ ᶹ ⁮  
 ỡ◦ ᵂᾶ ẬϚ ᶀ̴ ͯ ỡ◦ˢ Ὣ

 
 Ќ╩ ⁪ уӨ   

−ЉуӨ ᵅ   
 ϑἾ ѝ ᶋ ҁуӨ ˓ổ  
 ῎ ֠῾ פֿ ι уӨ תּ ֕  
 ₣ỷ ḱ BOD Ќ╩ ῲ ͮ уӨѯᾈ טּ

̯╩ῲ ҅ ѯᾈ Σ  
ͭר  ḱ ˢ ᾤ ֕ ϖ уӨѯᾈ

ͭר ֠῾ ᵂᾶ   
−ЉуӨ Ξ  

 ᾶẪ᷈ ͯ ⁮ ẬѾ ὢỸ ₑ ỡ◦ Ậ
 

 ỡ◦ ѐפ −Љ ι ᴁΪ
₢⁮  

 ˞ὡ уӨ ͯ ˋủᶆῲҷ ´−Љ Ỹ◐ ₑ ẚ
♯  

 ῎ ˋủז ҷ ₣ỷπ◘ ͭר ‪ уӨ
₢⁮   

 
ӂуӨ ᵅ   

 Ḋ 12 (2030 ) ͫỲᶂΌ ὶ → 25 (2013 )
46 Ṧᵂ ♬Ἆγ Ỹᵅ Ҿ  

 ֕ ҁᵽ ‰Ḉͯ Ḅ˿ ҁῨṉϓ −  
 ᾐ Ậ ᾐ ᶓ˞ͯỸẴᴁΪ ₢⁮   

ӂуӨ Ξ  
 ♬Ἆγ Ỹᵅ ͯ├ ḽ−;
Ὣ  

 ъ ṭ ͒ṭ ҁᵽ ṭ ₢⁮  
 ᾃуיἎγכ→ ᶆ ˢ⁵ ᵂ ˋủᶆῲ ₑ

 
 ṉϓỖ ṭ ͒ אל ᵿ

ҷ ϩ   

Љ ₢⁮ ᵅ   
 ᾴ Ϲᶡ Ϲᶡ ― ͒ уӨӰ˟ ϹὌ ᶺ ֕
Ẫ уӨ ˋủ ủ ᷈ ᶆד  

 ˞ ᾴ Ϲ− уӨ ☺Љ Ἠ ♯
Ẫ уӨ ˋủ ї•  ᷈  
Љ ₢⁮ Ξ  

 уӨ ῾ Ἢ ӡ ᴻ ẇͽ
╕ ↑ ˋủᶆῲ Ἠ♯  

 уӨ ☺Љ ằ̻   

Ϲ− ᴕΌ ᵅ   
 ỡ◦ ѐפ ї• ᷈ уӨΞ

⁵ Ẫ ӡ  
 ↑ ⁵ ᷈ ᶳ Ẫ ỡ
◦ ᶳ ↑ ᶆῲ Ӫ Ҿ  

 уӨЉ ẇͽ Ẫ  ᷈  
Ϲ− ᴕΌ Ξ  

 ↑ уӨ↓ṭ ↓ṭ ᵺ ↓ṭ Ξ
☺ Ἠ ♯ Ξ  

 уӨ ї• Ỹ◐ ˒ Ἠ♯   
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ѯ פֿ ᵠ ỡ◦ Ỹᵅ 

Ἠ♯ ᷆  Ἠ♯  

ả דּ ☺ ⱦַא ᶋ ỡ◦ Ἡ ˟  

ᾉ е ₣ ☺ ⱦַא 

ᴜ☺ − פֿ ↑* ☺ 

ỡ
◦
у
Ө 

ỡ◦ דּ− − ╕  

Ἠ♯ ᷆  Ἠ♯  

ѯ Ỹᵅ 

ả ͯ ᵶ 

ѐפ ☺ 

ᴁΪ ₢⁮ 

уӨ ͯ ₢⁮ 

ҁуӨ ☺ 

₣ỷуӨ ☺ 

ͭר ‪ ặ 

−
Љ
у
Ө 

уӨ ι ↑ ᷈  

∏ᴓ  

ᴜ ֩ҁ ∏ ₣  

 

−Љ דּ פ Ἡ  

Ἠ♯ ᷆  Ἠ♯  

ѯ Ằ ♬ ӂ ᶺ Ỹᵅ 

CO2Ṧᵂ ᶆ Ἠ♯ ₢⁮ 

ҁᵽѬѾ ṉϓ ṭ ₢⁮ ӂ
у
Ө 

R(
) ₢⁮ 

ӂ ᶳ ⁬֕ ᶺ

 

═ ═ ˋủ  

 

уӨ ⁮  
ᶀӡẴ╚ ♬ͯ ₢⁮ 

╕ ᾐ ₢⁮ 

уӨӰ˟ ϹὌ ₢⁮ 

Ἠ♯ ᷆  Ἠ♯  Љ

 

ѯ ⅎ уӨ ᶓ Ỹᵅ 

уӨ ᶳ Ἠ ♯ ⁵ ˟

 

уӨ ☺ ˋủז Љ ₢⁮ 

уӨ Ⱶ ӡ Ὼ ⱦὶ Ἢ Ἠ Ḁ уӨ
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ₒ ∆╢ ─ ₓ 

 

 

Ἠ♯ ᶋ ỡ◦ Ἡ ˟  

 

ả דּ ☺ ⱦַא  

ᵫṁẈ נ Ὼ ҹ Ḿ פֿ ⁵ ѐᵿ

Ẉ ҹ Ϛ ḣ ẦẈ ꞈ ˢ ỡ◦ ⁬֕

е ҳ ᵕ ᶓ Ἄ Ẉ ҹ ᴾ

פ פֿ − דּ− −˟ Ὼᾒ  

ˢ ҹ ˞ ᴳ ԃ Ἢ Ẉ ш ἐ טּ ᶹ

ᵂᾶ Ξ  

ỡ◦ ᵂᾶ ẬϚ ᶀ̴ ͯ ҹ Ὣ ỡ◦

 

ҹ ỡ◦ ἐ נ ֩ѕ ỡ◦ ‖ Ḁ

ϻ ᵫṁẈ ☺ ↔ Љ ₑ

☺ ᶆ ẚ♯ ⱦὶ ₢⁮  

 

Ἠ♯ 

‛ᵫṁẈ ᶀ̴ ˓ổш ̘̓ ₢⁮ 

‛ Ẉ ḽ− ˟→  ⁮אָ

‛ Ҷ ᶹ ṭ ₢⁮ 

‛ ☺ ͯ ₢⁮ 

‛ῆ ☺ ₢⁮ 

 

 

˲ṁ ͍˳ 

πᾹϦϥꜛ ΥΜνϘπϜζωτΚϥˮτχϙϞ˯χםᾝ 

͐  ϘΰΜḕẽ Ϭםᾝβϥθϛχ︡  
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ᾉ е ₣ ☺ ⱦַא  

ҹ ͏ ђ Ќ╩ ΐ╩ −Љ ᾉ ₣

└ ⁪  

ˢ Ậͯ ˢỖѻ ₣ỷ ʣͯ ᴦ ֕ Ќ╩ ᴱ

ᶀӡ ₣˞ ṭ ☺Љ ₣ỷ π◘

⁪ ╩ Ἠ  

ъ ԅ▬ ̼ τў ῆ פ ҹ

― ᵈ Ὣ уӨỉᵃ  

Ќ╩ ⁪ Ẫ ₣

פ Ἠ Ἠ♯ ᶺ Ḋ ᴱ їגѾї ӣ

ἐ נ ⁪ ₣ уӨ ₢⁮  

 

Ἠ♯ 

‛Ќ╩ ͯ ₢⁮ 

‛τў∏ⱷ ₢⁮ 

‛τў ἐ ᶆῲ  ⁮אָ

 

 

 

 

Ἠ♯ ỡ◦ דּ− − ╕  

 

ᴜ☺ − פֿ ↑ ☺  

ҹ פֿ ỡ◦уӨ →כ פֿ ‏ דּ− −˟  

ˢ ҹ ѝ Ἶ ˞ Ậͯ ⁮ ‏ דּ− −˟Ὼᾒ ᵂᾶ

ͯ  Ӳ ϴ ỡ◦ פֿ ẙ ҹ ‏ ҋὫ

דּ− −˟ Ὼ פֿ ẙ ᵈ  

‏ דּ− −˟уӨ ☺ ‏ ӡ−

‏ δ ‰ Ἠ♯ ᶺ ҹ − פֿ ↑ ˓ổ  

 

Ἠ♯ 

‛− פֿ ↑ ☺ ₢⁮ 

‛ ϓ Ὡ ϓ ṭ ₢⁮ 

‛ ‏ ḱ ỸẴ 

‛ ‏ ‖ Ḁ Ѿγ ⱦὶ 
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ₒ ∆╢ ─ ₓ 

 

 

Ἠ♯ −Љ דּ פ Ἡ  

 

ѐפ ☺  

ỡ◦ ҹ ᾶẪ᷈ ͯ ⁮ Ậ

Ѿ ὢỸ Ὣ ỡ◦ Ậ ᶺ  

ỡ◦ Ậ ᶋ уӨ  

 

Ἠ♯ 

‛ ╕ ἒ ˋủז ₢⁮ 

‛֩ ֩ · ∆ш ₢⁮ 

‛ ѐפ ☺ ₢⁮ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

˲ṁ ͎˳ 

ϘκΥΦϣΦϣρ ΰΜˮτχϙϞ˯χםᾝ 
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ả ͯ ᵶ  

⁵ѕ Љ − כ כ ͯṙ ☺ ṙẏ Ẽ

− ῥ ᵭⅎ Ἡ  

ả ͯṙ ☺ ả ͯ δ ⁮אָ

ₑ  

 

Ἠ♯ 

‛Ὣ ͯṙ ᵶ 

 

 

 

Ἠ♯ уӨ ι ↑ ᷈  

 

ᴁΪ ₢⁮  

 Ậ ι ↑ ᷈ ỡ◦ ѐפ −Љ ι

ᴁΪ ₢⁮  

 ҹ ẬᴁΪ ѯ ₢⁮

ϧ ˞ ἧ ⁮אָ ỡ◦ ₢⁮

 

 

Ἠ♯ 

‛ϋ ᶺˏ ͯẰ ₢⁮ 

‛Ӵ ϩ ↔ ₢⁮ 

‛ᴁΪ уӨ ↔  

‛ ֜ᴁΪ  ⁮אָ

‛᷈ ἐ ὶ ằ̻ ₢⁮ 
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Ἠ♯ ∏ᴓ  

 

уӨ ͯ ₢⁮  

 ι ѯ ˞ὡ уӨ ͯ ˋ

ủᶆῲ ₑ ´−Љ Ỹ◐ ;ᴑ  

 Ἠ♯ ₢⁮ Η ⁬֕ е

₢⁮  

 

Ἠ♯ 

‛ Ὼẋ ặ ṭ ₢⁮ 

‛ ѽ ṭ ₢⁮ 

‛ Ἂ ặ ₢⁮ 

‛ ˞ ͯЉ ₢⁮ 

‛Η ̓ ₢⁮ 

 

 

 

 

 

 

 

Ἠ♯ ᴜ ֩ҁ ∏ ₣  

 

ҁуӨ ☺  

ҁ´ỖѐּזԄ ╚ ֕ ᾴ ᴾẬ › Ậ Ч╩ ╚

ҁ´ỖѐּזԄ ᴺ ҁ͌░ ҹ ᶋ ҁуӨ

˓ổ ᶳ  

ˢ Ѳ ҁ ї ֠῾ פֿ ῎ ι у

Ө תּ ֕  

ҁ ї ῾ ἽὝ Ӝ ᶺ ῎

ˋủז ₢⁮  

 

Ἠ♯ 

‛͢ϑ ῎ᶺˏ ϓ ặ ₢⁮ 

‛ỡ ἒ ҁ ⅝ ᶆ Ἠ♯ ₢⁮ 

‛ ҁуӨ͌░ ḱ ỸẴ 
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₣ỷуӨ ☺  

ҹ ͏ ђ Ќ╩ Ќ╩ Ḁ ̯╩ ᵫṁẈ ╩(

Ậ ₣ ) נּװ ₣ỷ ḱ ỸẴ ΐ╩ ₣ỷ Ằ BOD(− ͯϹ ẕ

♬ Ҿ ) ֕ Ќ╩ ῲ ͮ уӨѯᾈ טּ ˢ ̯╩

ῲ ҅ ѯᾈ Σ  

 ₣ỷ ї ḱ נּװ ỸẴ ₣ỷуӨ ₣

ỷπ◘ ᶆ Ἠ♯ ₢⁮  

 

Ἠ♯ 

‛ᶀӡͮ₣ ↔ ₢⁮ 

‛−Љ ₣ ₣▐ͯ  ⁮אָ

‛ΐ╩ ₣ỷ ḱ ỸẴ 

‛₣ỷ͌ ặ ᶆ ῾ Ӝ ₢⁮ 

‛₣ỷ͌ ͒ ₢⁮ 

 

 

 

 

 

ͭר ‪ ặ  

 ѻ ͭר ḱ ỸẴ ˢ ᾤ ֕ ϖ уӨ

ѯᾈ ͭר ֠῾ ᵂᾶ  

 Ḛᵭ ι уӨ ˓ổ ͭר ‪ уӨ ῾

ἽὝ ᶺ  

 

Ἠ♯ 

‛ỡ ἒ ͭר ‪ ⅝ ᶆ Ἠ♯ ₢⁮ 

‛ ͭר ḱ ỸẴ 

ͭר‛ ‪ ͒ ₢⁮ 

‛ᴁΪ уӨ ↔ (ḽס)  
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ₒ ∆╢ ─ ₓ 

 

 

Ἠ♯ ӂ ᶳ ⁬֕ ᶺ  

 

ϒṦᵂ ᶆ Ἠ♯ ₢⁮  

 → 30 (2018 ) ᶀ IPCC(ҁᵽ ї ↓ ѕ ) ḉᾙ ҁ

ͫῲ῁ 1.5 32 (2050 ) ẕͯ ♬ Ỹỷ

ὶ Ḋ 12 (2030 ) ͫỲᶂΌ

ὶ → 25 (2013 ) 46 Ṧᵂ ↓

♬Ἆγ →כ ♬Ἆγ Ỹᵅ Ҿ ӂͫ ͯ ṭ ᶟ Ἠ

♯  

 ♬Ἆγ Ỹᵅ ҹ ӂͫ ͯ ṭỸᶺᴁΪ ѯ ᶺ

↓Ỏ ₢⁮ ҹ ҁᵽ ´Ỏ ╦ᵈ ˢ⁵

ӂ҉ ᶳ ᴽטּ Ἠ ♯ ᶺ ӂуӨ

ˋủ ᶺ и ⁮אָ  

 

Ἠ♯ 

‛ ӂͫ ͯ ặᶺ  ⁮אָ

‛Ẫ ӂͫ ͯ ặᶺ  ⁮אָ

‛уӨ Κ ᾶ ᶀӡᵺ  ⁮אָ

‛ỡ ἒ  ⁮אָ

‛ ẏ Ή  ⁮אָ

 

  

˲ṁ ͏˳ 

◙δ ˂ ẔχθϛτϙϭσΥ“ βϥˮτχϙϞ˯χםᾝ 
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ҁᵽѬѾ ṉϓ ṭ ₢⁮  

֕ ӂͫ ͯ ҁᵽ ‰Ḉͯ Ḅ˿ ҁῨṉϓ Ẽ −Љ

̚Ӽ ҷ ӂͫ ͯ ṭ ͫỲᶂΌ ὶ ъ ṭ

ͽ ‰Ḉͯ ҁᵽ −Љ ̚Ӽ ͒

͒ṭ ṭ  

ҁᵽ Ⱶ ṉϓ ṭ Ἠ♯ ᶺ  

 

Ἠ♯ 

‛Ὕ Ḅ˿Ỗ Ц₣ ặ ₣ᾃу ₢⁮ 

‛ ṉ῾ Љ  ⁮אָ

‛ ῑ ṭ ₢⁮ 

‛е░ῑ ṭ ₢⁮ 

‛ṉϓỖ ỡᾝ ӡᾝ ᶀᾝ Ӫͯ 

 

Ἠ♯ ═ ═ ˋủ  

    

 

( ) ₢⁮  

ᾐ Ậ ˡ ҹ Ậ ᾐ ᶓ˞ͯỸẴᴁΪ ₢⁮

ᾃуיἎγ →כ ˢ⁵ Ṑ ᵂ ˋủ

 

ὶ уӨ Κ ᾶ ᾃуיἎγ →כ Ằ − ⅝

( Reduce ) ḽẠ ( Reuse) ḽ− ( Recycle )

ѯ ᾐ Ỏԃ ˢⱲ₢⁮ ˢ⁵ ᵂ

ˋủᶆῲ Ỹ◐ ⁮אָ ₑ  

 

Ἠ♯ 

‛ᾃуיἎγ →כ Ằ ₢⁮ 

‛ₒω * − ⅝ ҷז  

‛− ᾐ Ѿ  ⁮אָ

‛ ͯ Ế Ṧᵂ ₢⁮ 

‛ ᶾ * ₢⁮ 

‛  ⁮אָ

 

 

 

 

 

S  
ѽ − ⅝ ᾃу ᾶ (Small )
ᾃу ˞ ᾃу ᶺ ᾃу ˒ Ӕ

(Short ) ᾃу Ỏ Ạ
(Slow) ᾃу Ḁ S ᵈ  



 

43 

 

Ἠ♯ уӨ ⁮  

 

ᶀӡẴ╚ ♬ͯ ₢⁮  

♬Ἆγ Ỹᵅ ӂͫ ͯ ᴾˮ ͫỲᶂΌ (COϒ ) ὶ Ṧᵂ

ὶ ͫỲᶂΌ (COϒ ) ҸἽ ͽ ᵊ ỉᵃ ├ ├

ͯ├ ḽ−; Ὣ  

אל ᵿ ╚ ⁮ ♬ͯ Ỹᵅ

ṉϓỖ ṭ ͒ ┤Ԇ אל ᵿ

ҷ ϩ Ҿ  

ᶀӡẴ╚ • ḽ−; * ῒ ╚ ┤Ԇ

₢⁮  

 

Ἠ♯ 

‛ᶀӡẴ╚ ῒ ╚ ḽ−;  

‛ Ẉ ḽ− ˟→ (סḽ)⁮אָ  

‛ᶀӡẴ╚ ͯ ₢⁮ 

‛ ₢⁮ 

 

 

 

╕ ᾐ ₢⁮  

 ҹ Ậ ˡ Ậ ᾐ ᶓ˞ͯỸẴᴁΪ ѯ ᶓ˞ ᾐ

ᶺ ᾐ ҹ ˢ ѽ ᾐ ѯ ᴁΪ ѯ ᵂ

ͯ ỉᵃͯ ╕ ᾐ ₢⁮  

 ᴁΪ ѯ ᾃуיἎγ →כ ᶆ ╕ ᾐ ₢⁮

₢⁮  

 

Ἠ♯ 

‛ᾃуיἎγ Ằ ᾐ ₢⁮ 

‛· ש ͯ ᴮӃҷ Ằ ᴩ  

פֿ‛ ὶỎԃἐ Ằ  

‛Ỏԃש · ש ᾐ Ἢ₲ ᴮӃ 

‛Ỏԃש ὶ ṭ Ằ   

‛ḾὊᾐ Ṧᵂ 

‛ ҹ ╕ ̘̓ 

‛ᶓ˞ ᾐ ᶂ ỉᵃͯ 

‛ ѕỎԃἐˇ ᶂ ỉᵃͯ 

‛ ᾐ Ẵ╚ ╕ ̘̓ш   

ẋ Ш˔ЭЧ˔Ѕ 

ẋ ᶘ ᴒ  
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ₒ ∆╢ ─ ₓ 

 

 

Ἠ♯ уӨ ᶳ Ἠ ♯ ⁵ ˟  

 

уӨӰ˟ ϹὌ ₢⁮  

 ᾴ Ϲᶡ Ϲᶡ ― ͒ уӨӰ˟ ϹὌ ᶺ ֕

Ẫ уӨ ˋủ ủ ᷈ ᶆד Ḛ уӨ ☺

ỗⅎ ҹ Ẫ Ẫ ỡ уӨ

ᵈ  

 Ẫ ⁵ Ϲ Ӱ˟ ἵ Ὼ ⱦὶ

 

 

Ἠ♯ 

‛ уӨ ᶼḹ ỸẴ 

‛ⅎφ҉ ӂ҉ уӨ Ӱ˟ ϹὌ ₢⁮ 

 

 

 

 

 

 

 

 

 

 

 

 

˲ṁ ͐˳ 

ΚϣϠϥ τϢϥḕẽξΨϤχ ΥῲΥϥˮτχϙϞ˯χםᾝ 
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уӨ ☺ ˋủז Љ ₢⁮  

 уӨת Ỹᵅ ˢ⁵ ᶺ Ỏԃἐ ӣ

;ᴑ уӨ ῾ Ἢ ӡ

уӨ ỡ ᴻ ẇͽ ╕ ↑ ˋủ ᶆῲ

Ὣ  

פֿ  уӨ ῾ Ӝ ᴻ Ὼ ᶺ

 

 

Ἠ♯ 

‛уӨ ї ῾ Ӝ ₢⁮ 

‛ ᴻ уӨ Ϲ Ѿγ ⱦὶ 

‛уӨ Ϲ Ὼ ᴻ Ὼ ϩ  

 

 

 

 

 

 

 

Ἠ♯ Ἢ Ἠ Ḁ уӨ  

 

уӨ Ⱶ ӡ Ὼ ⱦὶ  

˞ ᾴ Ϲ− уӨ ☺Љ Ἠ ♯

Ẫ уӨ ˋủ ї• ᷈  

Ḛᵭ ˋủ ᶟ ᷈ פֿ уӨ ☺ᶺ ẇΪ Ὣ  

ϧ ֜ ˞♯– уӨЉ ᶺ ằ̻

ỸẴ פֿ Љ ẇͽ · Ϲᶡ Ỏԃᾒ уӨ ☺Љ

ổּנ; ᴩ  

 

Ἠ♯ 

‛уӨ Ⱶ Ὼ ₢⁮ 

‛ ổּנ; ϋ 

‛ ֜(ỡộγ γ ) ˞♯– ằ̻ 

‛ϧ  Ӫͯע
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ᴁΪ уӨת Ỹᵅ ѯ ᶳ Ở ᴁΪ ֥ Ỏ

ԃ ỸẴᴁΪ ˂  

ỸẴᴁΪ ˂ Ỏԃ 80 Ỏԃ Ỏԃ ⁮ ш

ҹ ꞋḀᴁΪ ᶺ↓ ͻ ₢⁮  

ỸẴᴁΪ ˂ Ỏԃ уӨת Ỹᵅ Ὣ

Ỏԃ ˂ ˂ Ỏԃ

₲ Ằ ⁮ ш  

⁮ ш Ỏԃ ї ◗ѻỸẴᴁΪ

Ὂ Ḁ ☺ ῒ ᶺ ͒ Ỏԃ Ằ ᴳ ᵭѻỸẴᴁΪ ṭ

 

 

 
Ὣ ˢ−ᴦ Ἠ ♯ Ỏԃ  

 

ᶺ ᶓ  

ӂ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

͑  ͏νχЕЀЕрτχϙϞФкЅϴϼЕ 
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ᶺ ᶓ  

 

ѯ Љ Ỏԃ 

ⅎφ҉ ӂ҉ уӨ Ӱ˟ ϹὌ ₢⁮ 

уӨ ї ῾ Ӝ ₢⁮ 

ᴻ уӨ Ϲ Ѿγ ⱦὶ 

уӨ Ⱶ Ὼ ₢⁮ 

 

 

ӂ  

 

ѯ ӂуӨ Ỏԃ 

ҁᵽ ъ ṭ  

ӂͫ ͯ ặᶺ  ⁮אָ

Ẫ ӂͫ ͯ ặᶺ  ⁮אָ

ᶀӡẴ╚ ῒ ╚ ḽ−;  

ᾃуיἎγכ→ Ằ 3R 3S ₢⁮ 

 

ҁᵽ ͒ṭ  

ῑ ṭ ₢⁮ 

ṉ῾ Љ ₢⁮ ṉϓỖ ῾ ӡ  

 

 

 

  

 ѯ ỡ◦уӨ −ЉуӨ Ỏԃ 
ᵫṁẈ ᶀ̴ ˓ổш ̘̓ ₢⁮ 

Ќ╩ ͯ ₢⁮ 

− פֿ ↑ ☺ ₢⁮ 

˞ ͯЉ ₢⁮ 
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(͍ ) Ḛ χ―Π  

ᴁΪ Ỹᶂ↑ ϯ ᴁΪṭ ֥ ᶺ ỸẴ ᴩ ͻ ᴳ

Plan ᴁΪ ќ Do ỸẴ ќ Check ᴩ ͻ ќAct ion π◘ уӨ

* ⁮ ш  

 

(͎ ) Ḛ χ  

ᴁΪ Ở уӨת Ỹᵅ Ἠ♯ ѯ ֥ Ỏԃ ṭ

ỗ ҹ уӨѯ ᴁΪ ◗ѻ ᵭѻ ỸẴᴁΪ ˀͮ ỸẴᴁΪ Ở  

ỸẴᴁΪ ᴁΪ ˂ Ὣ Ỏԃ

ˀͮ ˂ Ỏԃ ї

₲ Ằ ⁮ ш  

 ⁮ ш ҹ уӨ‡ҡγ ḉ ͒

Ἠ♯ ↔ Я ᶺ ὦ ₢⁮ уӨת Ằ

 

 

 

ᴁΪ ⁮  Ӳ ỸẴᴁΪ ѯ ⁮ ш ͻ ᶺ ᴕΌ

ṓס ᶓ ᶀ  

(͍ ) ẋ ḕẽ ṳᵓ 

ᴁΪ ⁮  Ӳ үѐ Ὼ ˋᴳ ỸẴᴁΪ Ở Ỏԃ

ỸẴ Ӳҷ → Ӳ ḉ ˋᴳ ᵈ ἵ  

 

(͎ ) πχ︡  

͕ Ἠ♯ ⁮ Ḋ ᴱ ֕ Ậ וֹ ע ₑ ᴁΪ Ỹᵅ Ằ

 

͍. ὓᵊχ Ḛ  

͎. ὓᵊχ ệχ῝  

͏. ὓᵊχ  

͒  ὓᵊχ  
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(͏ ) ʾⱧỘּיτ βϥ︡  

ᴁΪ ỸẴᴁΪ ѯ Ỏԃ ỸẴ ᴁΪ ˂

уӨת ₣ τ – פֿ ỡ◦ ӡ− уӨ

ᶓ  Ỹᵅ Ỏԃἐ ẅἐӣ ϧἧ ┤

Ԇ уӨ ☺ᶺ Ἠ ♯ ;ᴑ  

Ỏԃἐ ᶺ ⁮ ш уӨ ї ˋủᶆῲ

ᶓ Ế DX*ͯ ᴳ₿ SNS ῾ “ ỸẴ у

Ө ї ϹὌᶼḹ Ѿγ ז Љ ᶺ  

Ỏԃἐ ϧ ˞ὡ уӨ ┤Ԇ ᶺ ˢⱲ

ע ‰ уӨ ☺ᶺ ⁮אָ  

 

(͐ )◓ςϜθκτ βϥ︡  

ᴁΪ ổּנ; ᴁΪ ᵈ ỗⅎ ҹ −

Љ Љ Ẫ уӨ ẙ ⱦַא ᴁΪ  

ᴁΪ ѯ Ỏԃἐ уӨת Ỹᵅ ᶆ ᶺ

ᶺ ỗⅎ ˰ װ уӨ ᶺ

 

ỸẴ уӨὶ◗Ἰԃ Ẫ ᶆ уӨ῾ ᶀ

ϋ Ϲᶡ уӨӰ˟ ˞ Ẫ ї ҹ Ẫ

уӨ ☺ˋủ ˟  

 

 

 

 

 

ẋ Ш˔ЭЧ˔Ѕχḕẽ ЂϱЕ 

 

 

 

 

 

 

 

 

◓ςϜθκϬ ρΰθḕẽӪ꜡ἴ ϱЦрЕ 
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╥―Ɫ  

(͍ ) ẋ ḕẽṁ  

(͎ ) ͏ⱳ ẋ ḕẽṁ ὓᵊτḩβϥⱡ ʾ  

(͏ ) ͏ⱳ ẋ ḕẽṁ ὓᵊχ├ Ὂᵃ 

(͐ ) ẋ ḕẽ ṳᵓӦԌ  

(͑ ) ◕   

(͒ ) ῎  
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(͍ ) ẋ ḕẽṁ  

→ 10 12 ᴘ 22   24 ᷿ 

 

Ẽ ҹ אל ≤ τ τў▬ ̼ ᷈ ῆ

ҳ ˅ ҁᵽͫ ≥ ὡ  

Ẽ −Љ ᷈ ΉϹҘί םͪ ἵ

ᶀϓ ỡ◦уӨ η ỉᵃ Ή уӨ Κ −

уӨ ̚Ӽ ᴦ  

Ẽ ᶋ уӨ ͮ ᴜᶕ ʸ☺ ͯ −Љ ̘ ᴪ

ᾳ ⅎ ם ˰ װ ᶋ уӨ ☺ ⱦַא ỡ◦ ᴜ

☺ ổּנ;  

Ẽ ˢ⁵ ӡ Ḁ ᶋ уӨ ☺ ⱦַא ᶆ Ἠ ♯ ₢⁮ ⁵

ỡ◦ ắ ͯ Љ ῍ ⱦ   ⅝  

 

    уӨ ☺ҷ ⱦַא ˀͮ уӨ ☺ ѯ

ҷ Ỏԃἐ ═ уӨ ☺ Ẵṭ ѯ

Ỏ᷆ уӨ ☺ ї Ẵṭ ꞋḀ ᴁΪ ₢⁮ ᵅṖ

ҷ ᾳ ᴜᶕ ʸ☺ ͯ −Љ ϯ Ѳ  

Ҟ  

    ỗ ϧ᷿ ס ᵴ ˋҞ ϛϧ᷿

 

( )  уӨ Κ ⁵ Љ уӨ ͽ ̚Ӽ уӨ ☺ῲ ằ΅ ᴾˮ

 

( )  ᶀϓ уӨ ☺ῲ ằ΅ ỎԃЉ כֿ ⁵ Љ − ꞈ ˅

ҁ ͌░ ₣ỷ ͌ Ώ ͌░ ͭר ‪ ͮҷ ʣὍ ⁵ ᴜᶕ

−ЉуӨ ג ϓ −  

( )  ӂуӨ ☺ ⁵ Љ ӂ☺ ͫ ͯ Ⱳ η ⁮ᶺ τ ͌

░ ↑− Ἧ ᵂᾶ כֿ ӂ☺ ᶓ уӨ ̚Ӽ ҷ Ỏ ג

уӨ ☺ ⁵ ẻ ᶽᴭ ᴜᶕ ʸ☺ ͯ −Љ ϯ

Ѳ  

ѯ  

  уӨ ☺ ᴜᶕ ʸ☺ ͯ −Љ ̘ ᴑ

ҷ Ỏԃἐ ᾳ ˓ổᶆῲ ᵅṖҷ ᾳ

ם Ӛἵ ┤Ԇ ₢⁮  

 ҷ Ỏԃἐ уӨ Κ ᾶ ổּנ Ἆγ Ỹᵅ

Ḁ ỉᵃ ᾃу уӨכֿ ☺ ї ᶺ

Ѕ ͒ ═ Ό ┤Ԇ Ἠ ♯  

 ӂуӨ ☺ ⁵ ӡ Ξ ҷ Ỏԃἐ ỎԃЉ ҷ

´−Љ ☺ ↑ ủ ┤Ԇ ₢⁮  

═  

  ѯ ѯ уӨ ☺ ї ꞋḀ ᴁΪ Ẵṭ ṭ ỸẴ
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 ◗᷆ ѯ ѯ уӨỉᵃ ∆ ш ỡ Ẵṭ

ỸẴ уӨ Κ ᵂ уӨכֿ ☺ ♄ ᶼ

 

 Ḋ ᴱ כֿ ᶀӡ ע уӨ ☺  

═  

  ⁵ уӨ ї ‰ ủ ´Љ уӨ Κ ᵂҷ

ӂуӨ ☺  

 ◗᷆ ѯ ѯ уӨ ☺ ỡ ┤Ԇ

ỸẴ Ẵṭ ẇͽ ӣ  

Ỏԃἐ ═  

  Ỏԃἐ ỎԃЉ ᶺ ѯ ѯ уӨ Κ

ᵂ уӨכֿ ☺ ♄ ᶼ  

 ◗᷆ Ỏԃἐ ѯ ѯ уӨ ☺ ỡ ┤Ԇ

ỸẴ Ẵṭ ẇͽ ӣ  

ѯ Ẵṭ  

  уӨ ☺ ї ѯ Ỹᵅ ₑ ỗ ס Ẵṭ Ὣ ₢⁮

 

( )  ᾕ ☺ τў ῆ ☺ ỡ◦ ᴤ ѐפ →כ τ

ў  ‗ ặ Ḋ ᴱ ₢⁮  

( )  ỡ◦уӨ ☺ ҳ − ש ᵶ ᶋ ỡ◦уӨ

☺  

( )  ι −ЉуӨ ϯ  ˞ уӨ ͯ ₢⁮ ⱦַא  

( )  ᴜᶕ ʸ☺ −ЉуӨ ☺ ᶀϓ ṭ ₢⁮ ϓͯϹ ỷ ʸ☺ ṭ  

( )  ѽ ὶ ⅝  ѽ − ⅝ ∆ ᾐ ỉᵃ ᾃу

ᶂ ₢⁮  

( )  ӂуӨ ☺ ӂͫ ͯ ặ ṭ ӂуӨ ☺ Ẵṭ ₢⁮  

( )  уӨ ⱦַא ẇͽ ẇͽӣ уӨ ☺ Ẵṭ ₢⁮

уӨ ☺ ע ⁮  

( )  уӨш ϋ уӨш ₢⁮ Ỏԃἐ ỡἧ у

Өш ⁮אָ  

уӨѯ ᴁΪ  

  уӨ ☺ ї Ẵṭ ꞋḀ ᴁΪ ₢⁮ уӨ ☺ ї

ѯ ᴁΪ ˀͮ уӨѯ ᴁΪ ṭ  

 уӨѯ ᴁΪ ỗ ס Ỏ᷆  

( )  уӨ ☺ ї ҷ ѯ Ẵṭ 

( )  уӨ ☺ ї Ẵṭ ꞋḀ ᴁΪ ₢⁮ Ỏ᷆ 

 уӨѯ ᴁΪ ṭ ˋᴳ ̛

♄ ᶼ ҹ уӨ‡ҡγ ˋᴳ  

 уӨѯ ᴁΪ ṭ יּ ᶀ  

 ◗ ᷆ ҉ уӨѯ ᴁΪ ᶟ ᾈ  

уӨ‡ҡγ  

  уӨ ☺ ї ѯ Ỏ᷆ ḱ‡ҡ ҹ уӨ‡ҡγ ˀͮ ‡ҡγ

 

 ‡ҡγ Ỉ ͒ ỗ ס Ỏ᷆ ḱ‡ҡ  
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( )  уӨѯ ᴁΪ ṭ ҷ ᶟ ї Ỏ᷆ 

( )  уӨ ☺ ї Ὣ Ỏ᷆ 

( )  ◗ ᷿ ס כֿ   ҉ ᴪᵊ כּ Ỏ᷆ 

ḱᴮӃ  

10   уӨ ☺ ї Ẵṭ ∆ ₢⁮ ḱᴮӃ ᶺ

 

Љ ằ̻  

11   ҷ Ỏԃἐ ỡἧ ᶺ уӨ ☺ ї Љ ằ̻

♄ ᶼ уӨ ☺ ї δ ‰ уӨϹὌ ₢⁮

 

ˇ  

12     Ẵᶺ ї Ỏ᷆ בּ҉  

 בּ 

  ᶀ Ẵᶺ  
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(͎ ) ͏ⱳ ẋ ḕẽṁ ὓᵊτḩβϥⱡ ʾ  

 

 ˻ ⱡ ˼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

˻ ˼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

͏ 11Ὦ͍  

 

ẋ ḕẽ ṳᵓ 

ᵓ ע   ύԁ  

                                                  

 

 

ẋ ḕẽṁ ὓᵊχ├ τνΜοˢⱡ ˣ 

 

 ẋ ḕẽṁ ͔ ͏ṛχ‮ τṁξΦʺ ẋ ḕẽṁ ὓᵊχ├

τνΜοⱡ ΰϘβʻ 

͑ ͏Ὦ͓  

 

  

 

ẋ ḕẽ ṳᵓ 

ᵓ ע   ύԁ 

 

 

͏ⱳ ẋ ḕẽṁ ὓᵊχ├ τνΜοˢ ˣ 

 

 

͏ 11 Ὦ͍ πʺ ṳᵓτⱡ χΚϤϘΰθ ͏ⱳ ẋ ḕẽṁ

ὓᵊτνΜοψʺ͎у τϩθϤ ṳᵓπ ṳϬ φʺάχθό ṳϬ

ΜθΰϘΰθχπʺ χ ϤὓᵊϬ Πο ΜθΰϘβʻ 

τΣΤϦϘΰοψʺάχ Ϭ ϘΠ ẋ χḕẽ τḩβϥṁ

σὓᵊϬ├ ήϦʺ σם τ ϛϣϦϥϢΞ ΜθΰϘβʻ 

σΣʺ ὓᵊχם☼ʾ τΚθμοψʺⱲ χ ᴟτ›ϩδ τ ᴂΰ

ννʺ ʺ ӽʺⱧỘּיʺ τϢϥ ὀʾẸ χϜρʺ χ χ☼├ ρ

Ϝᴅ τ ὀΰʺ ẋϣΰΜḕẽᶨ ΥὋ τ ήϦϥάρϬếΨṍ

ΜθΰϘβʻ 
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 (͏ ) ͏ⱳ ẋ ḕẽṁ ὓᵊχ├ Ὂᵃ 

˻ ẋ ḕẽ ṳᵓχᾁ Ὂᵃ˼ 

ϋḼ  ᴩ  

(2021)  

11 ᴘ  

(2021) ε ҹ уӨ‡ҡγ 

ỗѻуӨѯ ᴁΪ ṭ  

(2022)  

ᴘ 29  

(2021) ε ҹ уӨ‡ҡγ 

Ϲ− ᴕΌ 

ᴁΪṭ ᶆ↑  

Ḛᵭ  

(2022)  

ᴘ 30  

(2022) ε ҹ уӨ‡ҡγ 

ỗᴁΪ )ש )  

ỗуӨѯ ᴁΪ ỗуӨѯ ᴁΪ ϴ 

(Ὣ Ỏԃ)  

ᴁΪ ʼש ѯ Ἠ♯(Ẵṭ Ỏԃ)ʼ 

(2022)  

ᴘ  

(2022) ε ҹ уӨ‡ҡγ 

(2022) εуӨ‡ҡγ ˇ˭ˋᴳ  

Ḛᵭ ͒ 

(Ὣ Ỏԃ)  

ᴁΪ ʼש ѯ Ἠ♯(Ẵṭ Ỏԃ)ʼ 

ҹ уӨѯ ᴁΪḕẪʼ 

(2022)  

ᴘ 30  

(2022) ε ҹ уӨ‡ҡγ 

ỗѻуӨѯ ᴁΪҷ ◗ѻỸẴᴁΪ ᴩ  

(2022)  

11 ᴘ  

(2022) ε ҹ уӨ‡ҡγ 

ỗѻуӨѯ ᴁΪҷ ◗ѻỸẴᴁΪ ᴩ  

(2023)  

ᴘ  

(2022) ε ҹ уӨ‡ҡγ 

ỗѻуӨѯ ᴁΪ  

ỗѻуӨѯ ᴁΪ◗ѻỸẴᴁΪ ʼ  

 

 

ˋᴳ Ὕ ỸẴ  

ỸẴѻѕ ˋᴳ Ὕ Ῠ 

5(2023 ) ᴘ ₣  

(2023 ) ᴘ ֖  

ỗ ҹ уӨѯ ᴁΪ(ʼ)  
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(͐ ) ẋ ḕẽ ṳᵓӦԌ  

◑ὶ֜  ẹ  —  ѻѕ 

 

( ᷿ˇ˭)  

Ắή ∆  ҹ ֜ ӣҡγ 4 ᴘ 25  

˜ ᶒỗ ҹ ֜ ӣҡγ ᴘ 26  

Ғ˜ ´Ά ᶀ  ᴘ 29  

  ᶀ   

Ỏԃἐ 

( ᷿ˇ˭)  

͞ ˻ˢ  ҹ ᾬᶏγ γ   

˜ῲ ἿẦ ҹ ԃˇ˭γ γ   

Ϲủתᴻ  

ἐ 

( ᷿ˇ˭)  

  ‹ ╩ᴱ ӂͫ ͯ ặЉ  

₢⁮˭ 

 

Ỳ  ᴥˢ τ ϹӰ Ϲ ⁵ѕуӨϹΉ

ӰἸ 

 

╩ ᷈Ҕ NPO ⁵☺Ḋ‭  

 ‹ ╩γ Ỏ 

ᴘ 29  

 Ả ҹ ҹ∩ Ϲᶡ ᶡ  ᴘ  

ṛ  ᶓ  ‹ ╩ᴱуӨΉϹ  

ḱᴮӃ   

 

 

ҹ уӨ‡ҡγ 

γ   Ỳ  ᴥˢ ˇ˭ 

γ  ╩ ᷈Ҕ ˇ˭ 

 

ҹ уӨ‡ҡγ ᴘ 30  

γ   Ỳ  ᴥˢ ˇ˭ 

γ   ˇ˭ 
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(͑ ) ẋ ᵵ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(͑ ) ◕   




