9542 B 5 W K - P A 3 i Vol.42, No.5
2022 4F 10 A Bulletin of Soil and Water Conservation Oct., 2022

BFEM TEAREMREE BT[RBT 51&KRIC
L E P B AR R )

FRAEN, & FVS, ML, K OB,
womoakt, ERA, AN, &R, MEER!
QL E R R SRR O, WS XA SRR E SN,
LT 1000855 2. EBFFBE K, JLET 1000495 3.0 mU Rt 38 X M Ak R E AL 5
ZEA VAT E K B AR WL B S 3 . AT 100085 4.4 BRAS AL B 5 B R 6 37 ey . b BT 100875)

. [HAY] 8258 A AR TR 2 M Y %ot T 7 11 B vl Hll 1) 356 38 7 P 1R f 1 7 S [ o o o kot
T U HE 52 B DTk A9 25 S RS (AR Ry o [ 3] X IR B AR 4 Bl S 70 3 bR (R AE Z50bR L 28 B A L FH 4 BRI 357 J¢
ORI HE T 85 A% 5 5 D CHEPEAT i (CANM-GGP) 5 3 1 4% 53 4L 260 ) o 1 R A A e R = 338 108 AR5 7= i 11
e P A= 0 I i 5 R A A B VR e 46 TR i Wl 2R D R i bR R 8 A AP I TR AR T U xR R R R
iy DR B AR AR 4 Fil 288 B 3 AR Y e B D AT PP AG . (45 2R ] 2000—2019 4F, A B 48 AR b X AR B i Ak T
R A 2 PR 28 T PR PR A T T T e B AR A T 648,43 Tg(LL CO, ) 1R 391 T8 7 R i % 1 Tk Ul
96.43 Tg, #IKTH A\ E B IHEAY 14.87 %6 s AR 3 AR ST Y L &8 S it e T, 0 bR 22 . O 57.69 T, HEIH H &
TSSOV 1Y 73.95 06 5 il 28 S U 43 00 41K A AL T RE MR RUER i bR [ Bl D HE Y 5.75 96, 16.59 %6 F127.05%
TR B B T BRI A 4.52 t/(hm? + 2) (UL CO, 31) 54548 X #F 2.85~5.74 t/(hm? « a) Z [a] ; £ S Ak
N 5.52~8.89 t/(hm® * a) & WM N 0.72~1.56 t/(hm?® « a), B H0.8~1.61 t/(hm? « a), FwRHM N
3.18~5.99 t/(hm’ * &) [Z5i] Heg KA AR Hh X AR BF 00 Ak T R2 A T B 04 4 [ Rk U HE AR 25 o 26 245 K 1 itk

A T R AR B A OG0 TR AR R HE RO AR 2 TR AT A SR R R 2R AL
KEFE: BHEAR TR BEMM s SiRIC; S B A MG FHRM
XERFRIRAD: A XEHS: 1000-288X(2022)05-0337-11 FESES: X171.4, S721

XESH . TR, 2, B, FBEPHEMR TRR R AR ANR = SRR S5 @l [ ] oKk 048R
#,2022,42(5):337-347.D0OI1:10.13961/j. cnki. stheth.2022.05.041; Yu Tianren, Lu Fei, Yang Shishuai,
et al. Greenhouse gas budget and net carbon sequestration of different afforestation types used in grain for

green project [ J]. Bulletin of Soil and Water Conservation, 2022,42(5):337-347.

Greenhouse Gas Budget and Net Carbon Sequestration of Different

Afforestation Types Used in Grain for Green Project
—A Case Study in Central South and East China

Yu Tianren'?, Lu Fei'**, Yang Shishuai'’*, Zhang Lu',

2

Huang Binbin'?, Wang Xiaoke''*, Xian Chaofan', Meng Ling', Ouyang Zhiyun'
(1.State Key Laboratory of Urban and Regional Ecology s Research Center for Eco-environmental
Sciences s Chinese Academy of Sciences, Beijing 100085, China; 2.University of Chinese Academy of Sciences .
Beijing 100049, China; 3.Beijing-Tianjin-Hebei Urban Megaregion National Observation and Research Station for

Eco-environmental Change s Beijing 100085, China; 4.Joint Center for Global Change Studies s Beijing 100875, China)

5 B #5 :2022-03-01 f&E B H#:2022-07-12

BETIE : F R ARB I L E IR E A A S R GR = SRS Y s HE 5 AT AT M 9E 7 (71874182,72174192,42101290) 5 H
FEI B} 2% B 2E 28 BR R AF 52 v O B 38 6 Bl v BN AR S IR B R % U (RCEES-TDZ-2021-8 ,RCEES-TDZ-2021-16)

F—EHE T RAE997 ), B U . IWARB TR A R A R A A S RERE AN L 5E ., Email: tryu_st@rcees.
ac.cn,

BAEMEE G2IEQ981—), B AU At A O R, FEMN R AE S RERESAERCE S5EE T H PG, Email: feilu@rcees.

ac.cn,



338 7K R E %42 %

Abstract; [ Objective] The offsetting effects of greenhouse gas (GHG) leakage on carbon sequestration and
GHG mitigation in the grain for green project (GGP) were analyzed in order to clarify the difference and
spatial pattern of actual GHG sequestration and mitigation contribution of different afforestation types to
GHG sequestration and mitigation. [ Methods ] A method for the GHG budget accounting of different types
of afforestation (including ecological forest, economic forest, timber forest, and firewood forest) under GGP
(i.e., carbon accounting and net mitigation-GGP) was established. Carbon sequestration effects of afforestation
were estimated for selected typical tree species in vegetation and soil. Carbon sequestration of post-logging
products and mitigation of fossil fuel substitution by biomass energy were determined. GHG leakage caused
by afforestation and management was also determined. The net carbon sequestration of the four afforestation
types in GGP in Central South and East China was then evaluated. [ Results] The carbon sequestration of
ecological forest, economic forest, and timber forest, and the mitigation of firewood forest amounted to a
total of 648.43 Tg (CO,) during the period from 2000 to 2019 in Central South and East China. Additionally,
the total GHG leakage of GGP reached 96.43 Tg, which could offset 14.87% of the total carbon sequestration and
mitigation. The economic forest produced the largest GHG leakage, which reached 57.69 Tg, offsetting
73.95% of its carbon sequestration. The GHG leakage offset 5.75%, 16.59%, and 27.05% of the carbon
sequestration or mitigation effect of ecological forest, timber forest, and firewood forest, respectively. The
average net carbon sequestration per unit area of GGP in this region was 4.52 t/(ha * yr) (CQO,), ranging
from 2.85 t/(ha « yr) in Guangxi to 5.74 t/(ha * yr) in Anhui. The net mitigation rate of GGP was 5.52~
8.89 t/(ha * yr) for ecological forest, 0.72~1.56 t/(ha * yr) for economic forest, 0.8~1.61 t/Cha * yr) for
timber forest, and 3.18 ~5.99 t/ha/yr for firewood forest. [ Conclusion | GGP in Central South and East
China has achieved huge net carbon sequestration and emission mitigation benefits. Ecological forest had an
obvious effect on carbon sequestration, and the net mitigation benefit was the most significant. Biomass
energy could replace fossil fuel combustion and its mitigation benefit was also very considerable. The
influence of fertilizer-related GHG leakage on ecological engineering carbon sequestration cannot be ignored.
Fertilizer-related GHG emissions and their offsetting effect on carbon sequestration in the ecological project
were nonnegligible because it was the largest GHG emission factor.

Keywords : grain for green project; greenhouse gas leakage; net carbon sequestration; ecological forest; economic

forest; timber forest; firewood forest
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t/Chm® « a) T #E TR Rk HE 7 T i AE 51 T e £
AIHET s o5 98.47 Vo, - 4 B T AR HE R 3,45
t/Chm® « a) , 7E3X P AR 28 5% bk b, 38 3 A Bk 7 A= 0 HE
iR zE A R T AR SE - S kIC R 78.01 T, P34 S HE
R 57.69 T BRICJEHERLAY 1.35 5. LA & 1 & 5F
R HE R 1 ) B 23 R 3 22 I HE I (B e, B 1D

FE R PR RIS T v, 3 B H AR % A B AT AR
Shy BLFRUAR T . FHRE P I Bl Y Fl A R R 7 I
PR 5348 B o - ST 2 [E Bk 3K 0.88 t/(hm” + a),
AR i o B [ B R R 0.29 t/(hm® « a) 5 5K
5 74.93% A F= BRI 5 25.07 %0 5 F Y B0 T
TR BRI FR K 1.17 t/Chm® « a) , T 78 T FE 5% HE i 77
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SRR KT HE, 3 Bl 41.54 Tg, P&
He R 6.89 T, ki = HEBL A 6.03 %, 6 W& 15
4 PR B 08 R AS A R v I (& Ten B 1D)

FEF AR I RIS TR o 36 TRURR AR T PV Sy i 78
B BRI ik I F e Y AR AR Ak A R R R

801 A BEHEAMRKEE
S 60 |
o 40f
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EBHK [0 F#k i R AR

RV HE TG EB 3 A8 ik, - 7 3 8 B Rl 1. 02
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QR VR Ivy = e w11 VN (E K/ I VK B/ N | 5 G B T 5
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25 1 MRS Y e B T B e 9 HE 5 25 DR 3 /)N
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TR F I S8 (L CO, i) N 552 Tg.,
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20.32 Tg. 5 3.68%; #i bR . 2 4.99 Tg, 4
0.9% (I 3a), #5748 KagiIl 43 51 0 - ¥4k 126.39 Tg,
WM 120.33 Tg. i Fg 86.21 Tg, V114 79.73 Tg. %8

75.17 Tg,J 74 51.66 Tg,ifE® 12.51 Tg(® 3b), T
T AT T AR [ B R o/ Chm® » @) )) M 4.53, 164
TEARE T 2 SRR R L 714 IR AR AR /N, 0,98, 4%
A DX LAy TR e [ B R ) Oy B 5. T4 T
5.55,W1d65.27 W1 RG 4.42. 7/ 3.95. M R§ 3.77.) 74
2.85(F 5),



344 7K R E %42 %6
600 [ a AR ER 4K 140 b & A (E)4 8L
500F  — 1201 =

= 400} = 100 }

H 300 g 8or

ﬁ *;g 60 |

% 200} ol
100 } 20|

0 p— — 0 [
/A 25T FA#F #R R A ZH I R Wk WiEE I EwE

B3 BEMERSEBCAMZESHRIC(MU CO, it)

x5 BE(X)BEWEBRBMER S EBREE(M CO, i)

RHE R (tehm *-a )

BOO 06w wwkk MM B
BB 6.96 1.28 1.61 3.85
ANl 8.25 1.56 1.38 3.95
E 6.64 1.29 0.8 5.55
Fisiie] 8.89 0.72 0.87 5.99
W 5.82 1.43 0.92 4.32
i’} 7.84 1.3 0.97 3.18
15 7 5.52 1.49 1.14 —

Ty 7.14 1.22 0.98 5.45

3 4w
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3.78~14.72 t/(hm?® « a)M"0  ACHIF 57 (A6 B 45 51
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VR AR A A BB JE IR 8 D HE 1) 2% 4 8 T W,

(2) GeBFpR™ A 1) Sy T BRI 2 AR il U e K
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