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Spatial-temporal Pattern of the “Grain-for-Green Project” and
Its Carbon Sequestration Effect in Guizhou Province
TAI Liang, CHEN Jia, LONG Wentao, CAI Huayin, WANG Xinxing

(College of Agriculture » Guizhou University » Guiyang 550025, China)
Abstract; [ Objective ] To analyze the impacts of the “Grain-for-Green Project” on the ecosystem carbon
stocks in Guizhou Province. [ Methods] Taking Guizhou Province as an example. the spatial and temporal
distribution pattern and carbon stock changes of the “Grain-for-Green Project” in Guizhou Province from 2000 to 2020
were investigated by using ArcGIS in combination with the INnVEST model. [ Results ] (1) During the 20-year
period, land use in Guizhou Province had changed significantly, and the comprehensive dynamic had shown a
downward and then an upward trend, which was 0.32%, 0.11%, 0.09%., 0.35% in order. There was an
interconversion among cropland, woodland and grassland, with built-up land and waters mainly derived from
cropland. (2) The total area of the “Grain-for-Green Project” from 2000 to 2020 was 2 381 700 hm?”, of
which the land use transformation was mainly dominated by the conversion of cropland to forest land, which
accounted for 84.86% of the total area of the “Grain-for-Green Project”, and mainly in Zunyi, Bijie and
Qianxinan Prefecture, etc. (3) A total of 257.40 X 10% t carbon stock was added to the “Grain-for-Green
Project” area from 2000 to 2020, showing a trend of gradual growth. Cropland shifted to forest land
sequestered the largest amount of carbon, amounting to 239.89 X 10° t (93.2%), and the soil carbon pool
was the main contributor, with a carbon stock of 178.15 X 10° t (69. 21%). [ Conclusion ] The
implementation of the “Grain-for-Green Project” helps to increase the regional ecosystem carbon stock. The

carbon sequestration capacity of conversion of cropland to forest land is the largest, and the carbon
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sequestration capacity of conversion of cropland to grassland is smaller. The implementation of the “Grain-

for-Green Project” in the future can prioritize the conversion of cropland to forest land, in order to increase

the regional carbon stock.
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Received:2024-09-15 Revised : 2024-09-22

PR AR (D TR ZERER AR S RE AT
EERK HASSBRERESWERESKE THRZ
— TR 2 BB 1 BB 1999 T
Gt A S Y AT — 50 R R bR (R TORR L5 2 B BE R
2014 AEFF R A — R BB S MR (D TR, EZE U
25° LA 3R b M A AL B L TS e B AR
RHEXT S, SCATIRFEA AR GRPGA B B 1L F AR R
5t , 2000—2020 4F 3K B £ R iR HF i AR ()
3 00077 hm® .78 R il K 3 2% o 45t v R 0 o 2 =
LA IR B DA - b ) FH 2 A ] s el A ity b A
BREWGEMINEE . =R TN ZA B4R B
AR CFD TR K+ R HE R A =0 | e i
SEJ7 T RZ A . AE IR B ObR (B TR S K I, F
FEHT I B 2R G T B v L 0 Ml o A A (X AR
TEFHBEBAKEN T I, 254 F i K
(RS) A FEAF B R G5 (GIS) H A W il B Bk 8 Ak (70
TR W DA RO N T W A ELRE A 4 1
HERR b AR TR SRS L. AR 2 2= # iz I RS Al
GIS B+ AR AT T R B AR CRD TR X = i A
FAEfE R m . BEBHS A RS A1 GIS AR 3k B
- FJE 2000 4F 2010 4EF1 2015 4F + H A1) FH B L Of:
BT HIY AL LU MBEUR R 4387 45 52 i [
FF TR A G TRAMEM: 7 A% 2T RS
Al GIS. R 7T B BE A Ak (RO TRE St A oK B 7 45 985 )1
A b )RR B AR RS L. P WL, RS 5
GIS H AR A8 B R I8 Ak CHD TR 7 18 19 0 98 A £ B Al
B

fili A= 25 R G0 R KR CO, BT, Ao #
Hb 5538 5 R CO, %5 T2 SOk I A . R
XA R AR Ak 1 1] 5L, il b A 2 R G0 ik i A R
WFFE A AR L AR R, [ PN A2 30 Sk o e A A
RGN H AR IT R K. KR h ik EEA
R b A AT R R DLk A R MU A vk B T Tk
HH A | AR T B 0 5O o B PG L (R O T TR
K FERS K 38 F GE F /N BB S 0SS i 7
e XA Y X PR B 1 AT e, LK g B e B ] AR
fb. Bl 3S BEARM K, K it 24 3 30 I A5 A ALk
VAR A A R G WAt it 1 R2 0, InVEST #5881 K H iy 5
Bs i /D B A TR BORN G2 B R R D AR R s )T 2 N

Accepted:2024-10-08

Online(www.cnki.net) : 2024-12-09

. KOHESTANI %12 3 F InVEST #1837 f5 T
1988—2018 A7 I It 08 07 duk 100 Bk k425 5 ) g 1510 L ok
T2 T InVEST #ERIEAL 138 Bk 8 bk (R T 72
TERS 7 AL HE e B X L8 - e BRI AR IX Y AR 2 R Gk i
T A B 23 AR A A5 R S AR B AR RO TR X X S A
BRG WM EA B EWEREN. EAMESE
TP B R D A DX SRR AR (D) TR AN i 2 X
W R = 0 5 TR Hl AR A R G R PR
Kt 5T E HRE AR (B TR 5 T fg B Ak,
Xof A7 50 M 4R v DX B A R R

T A 2 T ] g TR b B AT ) R A Y A
B R 70 %0 LA L RSPV Bl AR A BRBE X A
A 25 1 55 DX BE R A i 8 A gk i ] e i R
3 A AT R B BRA AR COF) TR 5, 53 MM 4 BT 2000
TP IR IR FRHAMRCFD T, 3 2020 4FIR AR O T2
Y SEZ it (45 - b 1] AR Jmy & 2 i 2 AR Ak, 2 17T 5 e ot
EB RGN, B, AR SCRL S A R AT X, R 5T
20002020 4R H I bk (B I 28 23 A5 K L i 1) 725
ARERAE PPk 22 T 12 X6 5 M 2 Bl ot 2 25 2R G0 ok il 1 1)
S, N — AR BRA AR R TR Y S 5 4 B L 3K
B W H AR R BRI TR RS %,
1 Mel5RFZ®
1.1 HRERHER

SN TR E PR HIX (103°36"—109°35'E,
24°37'—29°13'N) , B AR 176 167 km? , 345 9 b %R AT
BUX (1), H3P8 S AR A Mk B o0 2 900.6 m, Fi I
Sk 147.8 m, g ST (R B ke s g5 Ll b e B 7 90 %6 LA
bR EME WA R R O B T B 2 R
X ARSI 15 °C AR KT 100~1 300 mm,

SEMAE T 2000 TR A A 1 AR HF IS AR (R T
F2,2014 AR5 2050 2 iR HF A AR () TR i = 2021
ED BB AR 247.22 5 hm?, BUS BE A A
Reastt . RAE L, MUY KR A A
AL B b )2 52 4 @ 4 LB LB EE TS L i B T
RHFE AR (R
1.2 HERES L E

RIET YANG 57 il 4E (1 o E 24 30 m 4 HbF
/7 % % ¥ 4 Cannual china land cover datasets,
CLCD) ,CLCD A% J& (overall accuracy, OA) :76.45% <<

http: // stbexb.alljournal.com.cn



172 KO FE =R

% 38 %

OA<82.51% , ¥ OA N 79.30 % +1.99 % , e HU5R M &
2000 4F 2005 4F 2010 4E 2015 4E.2020 4F + 72 35 1Y
23 [ B S AR A B 5% 1) 52 B AR 50 5 K 4 1 R 26 Y
TP B Rl bR MR M K S A R b R A
M6 25, BT AR R (DEMD $ 3 AT B R
P, T 3% F oo # 25 B 54 = (https: //www. gscloud.
en) . HIEF ArcGIS A3, B 5045 ¥ 58 — N Kra-
sovsky 1940 Albers #RR & ,

R . S SO W
#H/m P P
o 2 887

B1 SMAMBEGETRE
Fig.1 Geographic location of Guizhou Province
1.3 ARFAE
1.3.1 XA RAsHESAE
(15— M M) D 3l 285 2 T4 38 DX Il e — 3t ]
R A 35 A 0 o
Uu,—U,_ 1

_ 0
U ><T><10(% (D

K K R 5T B B — b R 2R R B A
U, U, 43 5108 55 58 3 K R0 4 3% Fi - A 26 A
BT AR C(hm*) 3 T A HFFERT B,
(2) 54+ M sh 25 B vl 3 A B — Wi 98 X Y 255
A FHEh SR AR .
YA Ly,
LL.:%XTXNO% (2)
22AL U,
K Lo NG EWAMANEE ALy, i LA
FHATFE Sy 5 A R 28 7Y i B 26 XP{E s AL U N
W1 MR R A TR A (hm®) 5 T R WFIE B B .
1.3.2 WA MES4ERE R R R
J5 AT 5 300 [V %3, PN 4% ot = b 1) T 28 TR 4 235 A R 10 B
T A2 (R AH L AR I I A0y g, Rk .
SH Slz cee S]”

So Sy 0 So,
Si=y. . . (3)

K=

Arre Sy i KA A B AL 4 i 5 28 R
KAWL, Y =5 B, S, KRR R & A 4 b A
AL Y - b 2R T AR 50 A5 A ) R B RS RN i B
JERIZRAI (i, i =1,2,,n)sn J T MR FHZERIEL,
1.3.3 BHEARE)R R A BHEAR ) TR
fifi b RIS G A A8 4k . 5 TR AR OC Y - iR
JHZE Ak 2 7Y A 55 A 1 27 ) bR b, | B b 5 1) b | M
R Ak 3 BRI OBFST LA 5 AR 1 ASBIE ST
B ArcGIS 43 #1 2000 4. 2005 4F. 2010 4F,
2015 41,2020 4F- 53 M 48 = b F1) FH 4% B I, O 4R B I
IRA G 1 b R FH A AL S AL DT AR AR Bl AR (FD
TR Y I S A
1.3.4 InVEST # & 4 H 2 44 & InVEST (inte-
grated valuation of ecosystem services and trade-
of fs) 5 70 2 PFAli A 25 MR 55 T fig S FLA (8 19 25 A PF A
BEARY, AL Carbon # U BE 6 AT 5 Hh Ak 555 i A= 25
RO kA, EE AL M AR Wi Ag L o AR W ik
fith 5 | A JE B i 1 A O TR W) A DL R A B 4 DR
A R R AU
C 10 = C apove T Chratow T Coit TC gea (4

T2 C o N BRRAE R (O 5 C o NAEGE ML B 2 (O
Cretow M HE B HL R B A% B (O 5 Con A HEBR B B (O
Caea N IRVEW A DL B AR B (O

4E 4 ArcGIS B4, DL 5 4E 8 1 ASWF 58 i BEL 43
B B B B A% 28 ik it 1728 Ak, 5 b R FH 5 % 2 B 4
P 2 s H BGR BRI MR CFRD) XA B i 12 A2 £k L 4R BBOA
[Fi] 2 A 4 Tt ) e it i 28 AT O

HY T 5 A8 A IS A ik 2 A SR b, IR B R
i L A B A A5 A S e kSR B 5 IS B E M AR SC R
R (1) A5 S S R BRSO R R Y B B 9T 4
L ORI 25 A X Bk 2% B2 AT 8 OE , BBk 2% B S
AR FTRRE K G R,

F1 EMEAFELHAARUBRTE

Table 1 Carbon intensity of different land use types in Guizhou

Province t/hm?

+ b H i E R + 1 FHEMA
BE 36.48 6.93 92.50 0
M 58.27 17.50 173.40 5.48
B 1.32 1.40 135.00 0
IK 35, 0 0 0 0

IR 0.74 0.13 69.92 0

B 0 0 108.50 0

2 HERE59WH

2.1 SmME A AT LRE
Bt PN A - A P 2 R 32 S LUK B b R 3 Sy

http: // stbexb.alljournal.com.cn



%56 i R 45« BN A7 IR I AR () I 25 6 Jmg B G T g 28 o 173

F 2>, MM B AR AR LB b X, B
F2EL A3 AT AE S BA T L 22 T RN 8 ST A b X, R b 32
PO AE T T N KT AR VG R M X,

T A 255 S A 2R TR S KRR
0.32%,0.11%,0.09%,0.35% (£ 2), +HF|HE%
Il b Bl bR M R M 2 (R A B R, M () AR
SR A AR b B A B R e R e B B
B TG ARG B D, s S N 20002005 4
0.93 %I />R 20152020 4FE ) — 0.96 % 5 & % FH H
K S5 T AR S R A B R BRI T Bk b, ik
b Sh 25 - R 7.42 9% TSN 44 ki 1k 2
TR A1 P AR A R R, K 3T AR o el e B
A K F T ARAT G 5 AR b 1 AR 2 S D 5 3 AR A

20004 20054

20104

20002005 4F 3l D B £, B A FE S —0.40% . 2005
2015 4E B A 7 ) —0.06 %, 20152020 4F 5 45 8 ik
B e KAH 0.49 %6 s AT b (1 - 35 s 25 A8 1k BE fe KL 7E
2015—2020 4 KK 105.27 % HHAS L AR /N, 1)
RE S K ik A AR G,
22 EMEABRHMEN(E)NZIESE

i 2 3 Al 41, 20002020 4F %N 4 B B8 K
(K BRI K 238.12 77 hm? , 1B #F 18 bk (R i) FH 2
BT Y R AR B AR N, N 9.19 U7 hm®/a
ETFE 14.83 J7 hm? /a, £ 3 ) 5 80 32 50 DA 5%
] ARH A 32 AU 202,12 T hm? . 5 BT LAY 84.86 %4
USRI 1 5 1) N M ) A, IR BRI AR (D
X B A R ST B P R M L EE T AR HBIX

) 20204

N - o C # I # O % I S [ AR [ - 53
B2 H=M&E2000—2020 £ LA AEBESEH T
Fig.2 Spatial distribution of land use types in Guizhou Province from 2000 to 2020
R2 EME 2000—2020 £ FI BEHETL
Table 2 Land use dynamics in Guizhou Province from 2000 to 2020
LR A AEfG /10 hm? A/ %

FH 20002005 4F 20052010 4E 2010—2015 4F 20152020 4F 20002005 4F 20052010 4 2010—2015 4F 20152020 4

iy —5.04 —5.75 —4.21 —1.78 —2.53 —3.30 —2.90 —1.43

Pt 26.86 6.01 3.59 —29.46 0.93 0.20 0.12 —0.96

HB 0.89 1.91 3.26 3.60 4.61 8.04 9.77 7.24

i —22.79 —3.56 —3.35 27.19 —0.40 —0.06 —0.06 0.49

K3k 0.08 1.39 0.72 0.44 0.37 6.40 2.50 1.35

7 A H 0 0 0 0.02 —5.13 4.32 28.99 105.27

GRIBE 0.32 0.11 0.09 0.35

&3 HRME 2000—2020 FBHHE K (E)ER

Table 3 Area of the Grain-for-Green Project in Guizhou Province from 2000 to 2020 10" hm’

b o ) AR A S Y 2000—2005 4 20052010 4f 2010—2015 4f 2015—2020 4 T AR

It 5 Mt 36.34 47.61 53.94 64.23 202.12

HF b % B 4 4.89 3.93 5.93 6.65 21.40

Ll 4.73 3.70 2.91 3.26 14.65

STH R 45.96 55.24 62.78 74.14 238.12

IRPFEMR (B XAER ] 525 0] B A —E 25
20002005 4F, Bk Hb % o] AR Mo 0 1H AR A 36,34 7
hm? , %50 A 75 5% B T . 25w M 74 b % | 22 T | R
TG R SCHT (AL 3D, A b 1) B M 5 R B 1)
R HL Y TRERR 43 500 R 4.89 U7 ,4.73 5 hm?* , B4 A AE
BB T VG AR L S B K T A P RS M AE PSR b 1K
20052010 4F, Bk Hb 5% o] AR Mo 0% 1 AR R 47,61 7
hm? . 41 % T 20002005 4E 34 hin 24 30% . 18 #k 6 pk

CHE) DX 3R 1) 25 7 R N LB R N g 3 L S K T BR T T
S B SCTIT R AR AT AR M X KL B b ) R
56 iy B ) R T R BT 2D TR 4 I 39,31
J5.3.76 77 hm®, & 20002005 4FAK ¥k Ik 2> 29 20 %
H120.4 % , B 4340 6 5679 T PGS L oS B K T RN
B B Ml b 25 R [ B BH TH R R P9k 2010—
2015 47, Bk 1 55 ) AR M 9 T AR R 53,94 J7 hm®*, b
20052010 4E 34 N 13.29% , 3= B4y A 78 f 4~ 17 b

http: // stbexb.alljournal.com.cn



174 KO FE =R

5 38 &

B I8 SO AR R L B R M P RS K T AR B A
[i] b B TR AR K 5.93 J7 hm? , B4 50.83 % . 9 ik F)
AR B N AR 5 b 1) AR A TRTFR R 2,90 5 hm”*,
F 2005—2010 4EW 70 22.72% s 7E 2015—2020 4E, 7E
2000—20054F

T ATHOA R BT (D

[ zs—#

B — AR A AR (D TR S T, IR BRI Ak G T FR
W2 74.14 T3 hm®, BR PG A6 HF X BGR B AR R T AR
A R A A TN S A R, e 5N A P
AR ALY 5K
2010—20154F

of
"

2015—20204F
2,

I #H—

[ #ra—sm

B3 HME 2000—2020 ERFIENR(E)NEHHRES

Fig.3 Spatial and temporal distribution pattern of the “Grain-for-Green Project” in Guizhou Province from 2000 to 2020

2.3 IRHHEM (E) TEXEX Mk iE S = @ THE

£ InVEST BARITFEAF 5] 2000—2020 4F 504
SR Gk i B YR O 37,29 X 10%, 37,01 X 10°%,
36.93X10%,36.86X10%,37.16 X 10°* t, 2T I
F+ B #a #, 2000—2015 4PN 37.29 X 10° t T FEE36.86 X
10° . B IR 0.92 %0, 32 BEJ2 T e ke 25 32 ) bRl |
by ) U0 A R b 5 2015—2020 4F Bk fif 5 T
& 37.17X10° . B R~ 0.83 %6 . M b i B4 I, wT
(a) 20004F (b) 20054

L TBAR

(c) 20104

AES 2014 4FTF )5 BT — F 1B HF b Ak (R TREA C
E BB M 1 AR 0 ) T AR N . 4 A B EE )
2 (6] 3 A A Jry 26 DA RS 2R R N LR R N R ST Y
PR SEIH T LT N A K T A DRk 7 R AR AR
(B 4) . B 7R g M K B i N 45 Ml 3 2 8 e ok 2 5 1Y
AR, BB T 7S R KT A A DO B 2 B R
5 BT AR B M T L SR AR X A

BYK.

(d) 20154 (d) 20204

TRE R (t - BT
o 22.9185

e,

B4 RMNEBRTEZTHSFRES

Fig.4 Spatial distribution pattern of carbon density in Guizhou Province

TN 20002020 4F i fiff 28 A B 25 434 FE AR
VLR 5. Hicfifs i A8 b 3 35, 4 il o B 3 s
FEACR AT R0, 3 s X 32 S Kb
T A b, 6 AR AR (X 8 32 Sy A i ) 2K R0 R AR Ak X
B, G B0 DX A B AR B R AR (RO S X . BB
B2 A 4 20002020 43R HF A AR CRD T8 32
I BE BN, 6 B B 2 i 4 K s DX 38 Ak it o
FHM ., 20002005 4F, Bk fif 5 34 0 X 4R 3 A A
E 5 BHTT S 8 300 b DX, S5 g ) R R O 1 i i
FH 520052010 4F, N £ K B VG RSO AR b IX B
it B 58 25 B, B BT 0 SCHT AT A 1 Bk i
WD 520102015 4R H AT OB T AR B
VY T ) 7 0 e DXt i o 3 0 35 VG R P R S
B KT A5 Hby ) B i B S 2 /D 5 20152020 4R B —
RIBPHOR D TS T 2H i B &R,

TR SCTIT A0 T R Y e M S5 e DX B

2 4 AT, 2000— 2020 AE2 A4 IR BHA MR R T AR (1Y)
[P B e i S IN 24 257.39 X 10° 1, AR S TR VTG Y a3
55I% TR DG iR F AR RS R g e iy it AR A A o
25 PR HbL A ) b P [ i o BE R A, TR 239.89 X
10° € (93.2%0) » B 1 % bR Ml Y [ B 5t o 17.12 X 10° ¢
(6.65%0) » B b2 ) B b [ B £ ANy 0,39 X 10° 1€0.15%0)
PR PR AT B b 1 [ AR AR A %o T e 3
REEEIR ) B RN, AR 4 KRREE D, 3R BR % ARk
H TRk 17815 X 10° 1(69.21 %0) AR Bl M b il &t
AR b TS i B FRAET A B Bl i B AR YAy 44.84 < 10°
(17.42%),22.53X10° (8.75%) , 11.87 X 10° 1(4.61%0) ., #f b
e i) ARt R R B [ PR B 4 B 2R X Ry R L
ZEsE i e T o 1 S R i R O 5 R
A D A MR i R B RN

http ; // stbexb, alljournal.com.cn



%56 i R 45« BN A7 IR I AR () I 25 6 Jmg B G T g 28 o 175

(a) 2000—20054F (b) 2005—20104F (c) 2010—2015%F

BHREL B eEEs

L i fFEAR [ #548%
B 5 HmIE 2000-2020 FEiRfEET N =5 WIS
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