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Abstract: [ Objective] The spatial and temporal distribution pattern and evolution characteristics of ecosystem
carbon storage, its response to land use change, and the vulnerability of ecosystem carbon storage service in
each county of Guizhou Province were analyzed in order to provide a scientific basis and reference for regional
land use management decision-making and to realize the “dual carbon” goal. [ Methods| The InVEST model
and the potential impact (PI) index were used to analyze the characteristics of carbon stock changes and the
vulnerability of ecosystem carbon storage services in Guizhou Province from 2000 to 2020. [Results] @ Land
use type in Guizhou Province changed significantly during the last 20 years. 14.10% and 17.29% of the land
changed type in the first 10 years and the last 10 years, respectively. Cultivated land was the main source of
construction land expansion. @ Ecosystem carbon storage in Guizhou Province decreased by 0.24 billion tons

in the past 20 years. Forest land reductions and construction land expansion were the main reasons for carbon
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storage reduction. @ All Moran’s I indices of ecosystem carbon stocks in Guizhou Province exceeded 0,
indicating significant positive spatial correlation and agglomeration. The hot spot/cold-spot analysis showed
that the distribution of carbon stock hot spots was relatively decentralized while the distribution of cold spots
was centralized and stable. @ The PI indices for Guizhou Province in the first and second 10-year periods
were —1.27 and —0.15, respectively, indicating an improvement in vulnerability. There were spatial differences
in vulnerability among counties, with significant negative effects in the peripheral counties. The vulnerability
of 81.82% of the counties decreased in 20 years. [Conclusion] The transfer of forest land and the expansion
of construction land in Guizhou Province had a significant impact on carbon stocks and the vulnerability of

carbon stock services. In the future, land use structure should be optimized, and planning and management

should be strengthened.
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Carbon storage and carbon intensity in Guizhou Province and changes in carbon stocks of subregions from 2000 to 2020
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Table 6 Carbon storage of different land use types in
Guizhou Province from 2000 to 2020
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B b L < 1 = S
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R B B 2k 2 A% I 0 T B i o AS (] A 3 R
FHZE BRI ma ) (R 7)o DA U F T B0 % Hh Ok B Akt

4 0 OB/ B A 1,06 X 107 t, 3 By bR M 1 B b
T L o D 9,44 X10%,9.89 X107 ¢,

I ] B e AR R TR A b AR 2R 3k
LA < ) bR ML ) B A8 Bk i B e 2D 1,98 X 10° ¢,
B R R R M R L 430 1.14 X 10°,7.34 X
107 t, JL YRR ) Bk b 0 5% A, 98D Bl i i 9. 42 X
10° t, b Ak, i FH Hb A9 5% A0 B i £ 920 9. 96 X
10° t, 25 B R VR T K b F0 0 b, 7 5 P b ) 5
JEE AR T bR B H B g B D nT DU A
et U /0 bRl T AR A 46 el A R ) B 5k
A

RT 2000—2020 EZMAHEEEBIER

Table 7 Transer matrix of carbon storage in Guizhou Province from 2000 to 2020 10° t
LR 2020 fF B ff it :

BE Hu M H o K85 AL Ak &
e B 0 0.733 5 —0.004 0 —0.034 6 —0.036 1 0.658 8
B ki —9.442 0 0 —0.989 4 —0.072 0 —0.057 0 —10.560 4
ﬁ o 0.003 8 1.136 6 0 —0.033 8 —0.007 9 1.098 7
ERE 0.017 9 0.030 5 0.009 8 0 0.001 4 0.059 6
S HE A 0.002 2 0.002 9 0.000 6 —0.000 4 0 0.005 4

Ak i —9.418 1 1.903 5 —0.983 0 —0.140 8 —0.099 6 —

25 EXRSGHRMEERSHEFE TR

ALY NN B WA 28 18] ROEE PEAN AF 9T X AR S
RGRAH R RS I ME . 3 8 FTLLAE i, 2000,
2010,2020 4 4 M A FH 38 B 43 )l R 234.55,234.43,
237.05, 5 B VR 55 5 1 o 0 A8 Ak # L 20 a (A2
3.5, 2000—2010 4EF1 2010—2020 4F [ V& 7F 5% Wi 45
B(PD 4y —1.27, —0.15, ¥ F By 71 180 W 7E 52
i), 5 4= b 1) A AR fb X Bk A7 it IR 55 04 0 1] 52 M) 2 ik
CER

DL BB TSk B (] 5) 5 2000—2020 4F A [A) B 3k
- 3 B AR AR X BIF 5T XA 35 R G A A R 55 7 AR 1

2000—20104

R R ELA AR AE M AR % B, 20002010 4F
75 ) S e B, PT o — 11,65, Hk = B 7 B
T X PL A —9.01, — 6.61 ; 1F [0 5% ) & & 1Y
WL XL PT Bk 14,91, Hik 2 i Al B,
P13 %1 A 7.35,6.18, 2010—2020 4F K ¥ H 1 [
AR ST N R G /N 5 S S = S S O o
—21.30,7.56,6.49; 1F [n] 5% WAl f5¢ Wb & A9 02 W B BL, P
A 14,66, M 20002010 4F K 2020 445 B3 P1 ¥
KA AR RE R A b, s B B 16 485 Y
724tk 81.82 %4 o (R U 55 iR BE I AN K, g
T R ASE ™ 5K T LA sk B o e 559 1k

2010—20204

EEEM
1 Pl

#:14.91
fi&:-11.65

B S 2000—2020 FEMNEEEHESERERBEERSKRSENE

Fig.5 Vulnerability of ecosystem carbon storage seivices at county scale in Guizhou Provice from 2000 to 2020
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Table 8 Potential impact of land use change on carbon

storage capacity in Guizhou Province

i 0 TR MR BEkAEE  BkiEE I
SRETEE WEEARL 10° t A4k /108 ¢

2000 234.55 33.02
2010 234,43 —0.12 33.18 0.16 —1.27
2020 237.05 2.62 32.78 —0.40 —0.15
HPI<<0, (M AESE Wi s PI=0, JCYEAES2 WA s P1>>0, 1F T ¥ 76 52 0]
3 W

fifF 5% 25 SR 2 B o N 48 A 2 &R G0 ik i o AR A R AR
52w A HZBMAA A BT S, MA A
BRG R AE & AE 2010 4 )5 B F T R, X 5Bk 985

ARSI ST 4 A o — 3, 20102020 AFEEBE AL A
YK bk AU 2000 4E R 3 5. X EH T AN
IUESSS S BIDOIE <X S RN N ) | NN~ s L
JE L YK AR AR b b T A HL At b A
BIEEA i &R AR,

2000 4 FF G, 5% M A KRR AR 4 L IR B I bk iR
FOBRVL B AR S K TT B bk 5 A B4R AR
K R LA A A R A A TR R it
P A SR AS B A Rk . Horb, a8 S0 T
ARSI TR R 0 L e A 05 T S e L AR
T i 0 2 i 22 4 1% IX el R St R R Y R S TR
ENFE SR E T g 2R, X 5k
e R N S RS G WU L o s
R R YA D W e 1 B A 38 B0 1S 9 57 A ik I 355 A
b )RR B AR X R TR AR T . TR, R ok BN AR
o7 24 252 S il AN L [ A A TR Bl ik itE — 20 R IR
MR B T BRARAE 14 R A ) A1 0 2 35 P b 1) AR
b B AR L 2 R AR b AR S R G T R RE T Y I R
T AN TR RS, DA AR R A L 2 T 4 R ) B R
T BRI RE T .

I 20 a BN A8 AR 2 R Gk it AF IR 55 e 59 M E A
ROEE LR ffom e, B RE LA 2R,
2000—2010 4F , 5t M 48 BF Hb 5% Sy 2 152 b 3 130 k3
I LW A i A F 8 R A R 1 b o E AR D P AR
A VE R B BUE D R Gk hh e 55 Me 59 M Ak
20102020 4F, Tl A 3842 A 3E R i bR, 35 it 18 it
B FH Hi 4 75 SR o KR I bR ) s 3 FH b A
A A 1 R FH SR R R0 A [ B S . AR R
A5 7R G it G 55 M 45 SR TN Bk L AR b 7 E
{51 11 A R A Ry Tl FH M L 5 ke 2% fig = b )
JEE G n TR ] B 4 vo b B b % BT BB T L R AR AR S
TG et A7 R 55 10 e 55 1

AR SR BB R VR T AT SCHR B2 (RS (] Hh X
A FEK CHLIE L NS B A R R Y 2R A RS, ik
B BEAFAE IR SRR AE . AR SR I KRN ST B B
PATIBIE , 53 BOHs A Le A fE e iR 22 . HOk LR A
InVEST #5580 1 5Bk fitg 0 15F o 4= b 1) 28 16 2 ik — 199
A b T R AR PR AR k. 3 Ak, - H R
ik T Globeland, 52 fif 1% A B 32 Wk, fift 235 RS
JEXE AR TE . PR IE L 2R ok B A 5 o, 3 o S A 3R
75 TEORE M 00 ok 2 3 5 i P v 0 9 3 R O M AR
e A TN B2 5 i v ok it A AR
T

AL M A O AF 5 X 8 b R BEE S
InVESTH I 25 &3 5k , 434 2000,2010,2020 4F 4
& R GERAK 7 AR B X - L A e B 1) e
F38 3V AE 5 e BN LB RUBE VAR ik it i IR 55 1
i 55 PE .

(1) SN A8 A R 280 DLRE Ml L bR st Fn 5 3 oA
F,2000-—2020 4F 4 A 25 0 K A B 2 R Ak i
10 a5 10 a 2394 14.10% ,17.29 % By 4 #b & 4= %%
)5 10 a SR T IR, Horp, s 3 F M R K 2
Prok ok e, BE L AR b R BT e 3 OR A AR R O
74.02 Yo i 15 FH b bR B ML G A

(2) BN 2000—2020 4F A4 75 R G e filh & 9l /b
2.40 X107 t, bR My T FH A 4 980 R A 152 ) b A 9 5K 2 i
RN E SR, ARG EFEREMR
25 [) S JO P L B T e b X A TP R S AR L B
BH T R Jo) 300 e fih ot fe 2L

(3) 20002020 4 5t N 45 A= 28 & 4otk fith = 1) 42
J& Moran’s I #8589 K T 0, RIS R G AG =2
[ 23 A7 AT 0 2 9 4 ) IE A G M AR TR k. ¥ S o)
BT &I FE AR 23 (8] 43 A 30 7 ik i i AR5 0 A0 8k A 1
PR AR AR E IR X ¥ AR K,

(4) SN 2000—2010 4E Fl 2010—2020 4F )
PI 8% 591 0 —1.27 F1—0.15, 4= 25 R e e ik B IR 55
i 555 P 349 5t A ) 0 AH T T 10 as S5 10 a HEES A
ek . BB IRME 55 P A AR A5 W) 25 R il g BBl )
M, 20 a ] 81.82 %0 Y B I 55 MERRAI
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