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ꜛᾪ ᵒ

ᾆẕГ˔Ы

בּ Ϭ ΰοʺ Ϟ χ ḕϬ ϣΤτβϥ

ᾉ ᵤ τΚϥ
ᾖ◓ ṁ ῬᶘᾆẕЈрЌ˔

ᾖ◓ τḩβϥ › σᾆẕᵫ Ṑḩ
¸ ᾖ◓ ρ™ ᴦ ϵКиϻ˔χ ῟ᴮϬ Ẑβϥᾆẕᵫ ˢSynergyˣ
¸ ᾖ◓ ꜛ ϬὋ ᴦ σϵКиϻ˔ρβϥᾆẕᵫ ˢSustainableˣ
¸ ᾖ◓ ϬϵКиϻ˔ χϙσϣγ ῲΜ πᶨ βϥᾆẕᵫ ˢUbiquitous ˣ
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̓ ᾆẕψʺ Ψχᾆẕּיχ ˑρẸ ΰσΥϣ ϛοΜϘβʻ   ˢὁ ʾ ˣ

ӗ ◓ (ᾖ◓ Ṑ ) (⁯ ḕẽᾆ) ự  (⁯∑ ᾆ)

‰ ὲ  ( ᵤ ) ‰◄ ( ᵤ ) ‰  (ẋ≤ )

 (ῶ ) ⱬ  ( ︡ ) ֶ  ( ᶣ )

◕ӻ  ( )  (⁯ ḕẽᾆ) Ύ ( ᾆ)

ḭ  (ỵ ) ∩`Ṓ ( ) ╦  (ᴎ╦ )

ҹ Ṇ◓ ( ᾆ) ◓ (ᾖ◓ Ṑ ) ◓ (ᾖ◓ Ṑ )

ᵏ  (ᾖ◓ Ṑ ) ᴞὲ ( Ằ ᶘ)

̓ ᾆẕψʺӟᴞχ Ϭ Ϊοם☼ΰοΜϘβʻ

É ḕẽᾆẕ ›  (2-1705ʺ2-2006)

É Ẕḕẽ ♯ᾓᾆẕ  (ḕ2451)

É ᴬᶘᾆẕ Ỳ (23380096ʺ15H04523ʺ19H05666ʺ20K12143ʺ21H02231ʺ21H05313)
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Ẕᴛ ᴟψʺ♆θκρ Ẕχ ϬỌΤβΩ χỌӧ

Ẕχ ψ ΠϣϦϥϜχχʺ ЄЗзϷϞṓῙЯДи
( τ Ϟ )Υ ᶎםπΚϤʺ τψ Φσ ΥΚϥ

ḕẽὣ χ

ⱱ ᴦ σ

Fuss  et al. (2014)
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ˮ ˯ψ χẢ σ ᾫ

ˮ Υ Ϭ Πϥ ˯ϬӲⱱΰʺ
‰ϛϥάρψʺᴛ ᴟ ├ρΰο

ṓCO2

8300ᴑЕр

5500ᴑЕр

2 4000ᴑЕр

ΥΊ› πẊ ΰθ Ϭ Πϥ

Ϭ Ṑ ρΰο Μḧ βϥάρπʺ

ṓ ▒ᴟ ˢCO2ˣ Ϭӗ ήδʺ

ᴛ ᴟχḜ τ‟ᾅ

CO2Ϭ Πγ ṓ ϒ ΰοΜϥ

χ Ṑ ψ τϢμο ᵔήϦϥ

χẊ ᾛṐ ψʺ
χ τϢμο◦ΠϣϦοΜϥ˂
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ᴛ ᴟΥ χ τ ΠϥֲốϬ Ӄβϥάρψʺ
ⱱ ᴦ σ ẔḕẽϬםᾝβϥθϛτ ᴦὧ

ᴛ ᴟψʺ χ Ϭֿפϛʺᴛ ᴟϬᴥ ήδϥ

ᴛ ᴟχ “τϢϤʺ ΥCO2χẊ ᾛΤϣ ᾛϒρ ḊΰοΰϘΞᴦ
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χΣ χ

  ᴛ ᴟψ χ Ϭֿפϛϥ˲ᴛ ᴟχֲố˳

  Υⱱν Ϭ Πϥ χ ˲ χ ˳

  χ ϬᶨΤΰθᴛ ᴟ ├χᴦ ˲ᶨ χᴦ ˳
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˲ᴛ ᴟχֲố˳ᴛ ᴟϬם∑τ⌠Ϥ β   ᵰᾁ ᾓם

  ●
(⁯ ḕẽᾆẕ )

̙ ᴛ ᴟχֲốϬ Ḣ╔βϥ Ϭᵫ
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˲ᴛ ᴟχֲố˳⁯ ͑νχ πםᾓϬם☼

ῶ  ╦
ˢ ῲ ʾЬЇЗжˣ

ᵤ ת 
ˢ ῲ₤ῖ ˣ

 νΨω
ˢϯϸЫБ ̠ ЄжϸЄˣ

ῲ
ˢ ῲ ʾϯжϸЄˣ

ẋ≤
ˢ ῲ ʾЀЅϱˣ 9



˲ᴛ ᴟχֲố˳ᴛ ᴟτϢμο ΤϣχCO2 ψ˜

βϓοχ ₰ πʺCO2 Υ ᴥ 10



˲ᴛ ᴟχֲố˳ χ ψᴛ ᴟτếΜ? ֿפΜ?

21˙46% ᴥ

6˙19% ᴥ

4˙14% ᴥ

̙ ᴛ ᴟ῟ᴮʿᴛ Υ1̆ ΥϥρʺCO2 ΥςϦιΪ ᴥβϥΤˁ

χ ψʺᴆ τ ϓοʺᴛ ᴟχֲốϬ ΦΨ ΪϞβΨʺ
ᴛ ᴟϬήϣτᴥ ήδϥзІϼΥ ΦΜ

ᴛ 1 Κ̆θϤʺCO2 Υ4˙46% ᴥΰʺάχֲốψ10 ӟ ϜὋ
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˲ᴛ ᴟχֲố˳σεʺᴛ ᴟχֲốϬ ΪϞβΜχΤˁ (1)

₰ ᴛ ᴟṍḧ

ת 10.2

5.9

νΨω 11.9

ῲ 9.6

ẋ≤ 8.4

ᴛ ᴟỸỸ

Υ ᵔπΦϥ Ṑ (CO2χ ᾛ)Υ
Ӣ ρΰο τ ∕ΰοΜϥ

̙ ( ή20 cmϘπ)χ χ Ϭ ϓϥ

ṍᴛ ᴟῇ( 6˙12 ) Ϝ ψ ϩϣσΜ
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̙ Ṑ Ϭ  βϥᴟ› Ϭ ϓϥ (ᾧ 13CᶋꜗṓẶ *)

ᵔΰϞβΜ Ṑ ΥӢ ρΰοθΨήϭ▪μοΜϥ

♦

Ḋ♦
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ᴟ
›
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%

)

*ᴟ› τ ꜗ Ϭ ʺβϥάρπבּ ꜗ τᾦᴂΰθᴟ› χᾖ◓ᶋχẶ ‹Ϭ︡ βϥ Ί

ṍᴛ ᴟῇϜᴟ› χ  ψ ϩϣσΜ

ḭ  ễ
(ỵ ᶘ)

˲ᴛ ᴟχֲố˳σεʺᴛ ᴟχֲốϬ ΪϞβΜχΤˁ (2)
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ӹ
◓
Ѐ
С
˔

ᾝ
 (

%
)

χϢΞσ᷆ ₯χ ΦΜ ӽπψʺ ψᴛ ᴟτ βϥ
ᴂ Υ‰Ψʺ ᵔᶨ ΥӲⱱʾ ήϦϥ

̙ χ Ϭ ϓϥ ( PCRʺⱳ Є˔ϾрЄрϽ )

˲ᴛ ᴟχֲố˳σεʺᴛ ᴟχֲốϬ ΪϞβΜχΤˁ (3)

ự   ●
(⁯∑ ᾆ)

ṍᴛ ᴟῇϜʺ χ Ϟ χᾚ ψϙϣϦγ
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Ỹ

בּ
 (

ˣ

˲ᴛ ᴟχֲố˳ )ת )χẢ σCO2 χ τ ϥ

̙ ήϦϥCO2χ Ϭ ϓϥ ( בּ χ )

ᴛ ᴟτ Ξ᷃ ψʺ Μ χ Ṑ ᵔϬ ΰʺCO2 χ
τ ϬΤΪϥכּ

ӗ  ◓ ●
(ᾖ◓ Ṑ )

‰  ὲ  ễ
( ᵤ ᶘ)

ᴥ Ṁל Ṫ πʺ ᾖ◓ 1 ᾤ
τ1ᾤχṆ σ בּ Ϭ ᶎτ

ᴛ ᴟϞ ᴞ ӡ ᴞτϢμοʺᾥΜ Υ ήϦϥάρΥ

CO2 30˙700

600

˙
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˲ᴛ ᴟχֲố˳Ϙρϛ

üᴛ ᴟχ “ψʺ ΤϣχCO2 Ϭ ήδʺ
χ Ϭ ᴞήδϥ

ü χ ψʺᴛ ᴟχֲốϬ ΦΨ ΪϞβΜ

ü Ṑ χ σ Ϟ χᴛ ᴟϒχ‰Μ ᴂ Υ
ζχ︠σ ԍ

üᴛ ᴟτ Ξ ḕẽχ ᴟΥʺ χ χ ᴞ
Ϭήϣτᴥ ήδϥ
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˲ χ ˳ Υ Ϭ Πϥ ψֿפΜχΤ?  χ ρψ!?

17

̙ ⁯χ π Ϭ ΨϘπἕμοʺ ρΰοχ Ϭ ϓϥ

Ằ ᶘ ם το



˲ χ ˳ ψςχΨϣΜˮ Ψ˯ Ϭ ΠοΜϥχΤˁ

0-20 cm

20-40 cm

40-60 cm

60-80 cm

80-100 cm

 (
kg

 C
 m

-
2
)

Μ τ σ χ Ϭ ΰοΜϥ Υ ∕βϥ

ᴂ ϯиЬИϳЭʾ … χ
(kg C m -2)
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בּ  ( )

ή
 (

cm
)

̙ χ Ṑ χ Ϭ ϓϥ 

     ( בּ χ )

ψʺ τ Μ πʺ
ӟ τϩθμο Ϭ Π Ϊϥ

ΥΚϥ˂

ᴥ Ṁל Ṫ χ

˲ χ ˳ ψςχΨϣΜˮ Ψ˯ Ϭ ΠοΜϥχΤˁ
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˲ χ ˳ςϭσ Υ Ϭ Πϥ τ ϦοΜϥχΤˁ

בּ  ( )

ᶬ      ⁷Щϼ          

ᾖϣ (2016)

*Ϟʺ τῲΨ βϥ⁷Щϼ **ψʺ
Ϭ Πϥ Υ‰Μ

* Ṑ Υ ΰθד    **ᶨ ϯиЬИϳЭϞὫ χֿפΜ … Υ σ 20

⁷Щϼ
( 30%)



˲ χ ˳Ϙρϛ

ü ψʺ τ Μ πʺ τϜϩθϤ χ Ϭ
Πϥ ϬⱱμοΜϥ

ü Ϟ τῲΨ βϥ⁷Щϼ ψʺζχ Υ‰Μ

ü ᴂ ϯиЬИϳЭϞ … Υʺ Ṑ ρὫ›βϥάρ
π ᵔϬ ΰʺ χ τ‟ᾅ

üάχϢΞσ ψʺᴛ ᴟτ κ νθϛχ Φσ Ṁτ
σϥᴦ
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˲ᶨ χᴦ ˳ τΣΪϥCO2χ Ạ

̙ 2050 Ⱳ πʺ ḧ3300˙6500 Ерχ⌡ᾚΰΦϦσΜCO2Ϭ Ạβϥ    
                                                                                     (CSS ṍк˔ЖЫАФᾁ ᵓ)

[ḕẽ , IPCC 6ⱳ ᴣ ⁮ χᵵ - 3⌠Ộ ᵓ(ṓῙ Ḝ ), 2023 ]

ᵔ

χ Ϭᶨ ΰοCO2Ϭ Ạΰʺᴛ ᴟϬḜ πΦϥᴦ ψˁ 22


