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Abstract: [Objective] This study was aimed to explore the impact of different land use patterns on regional
ecosystem carbon storage. [ Methods | In this paper, using the SD-PLUS coupled model and the coupled
shared socio-economic path and representative concentration path (SSP-RCP) scenario proposed by the
Coupled Model Inter comparison Program Phase 6 (CMIP6), the land use changes in Shaanxi province in
2030 were projected, and then the different future scenarios simulated by the InVEST model were used to
predict the Shaanxi Province’s carbon storage and its spatial distribution under different future scenarios
simulated by the InVEST model. [Results| (1) The SD model constructed was tested historically, and its
error was less than 5%, and the Kappa index of land use in 2020 simulated by the PLUS model was 0.86, and
the accuracy and reliability of the model generally met the requirements. (2) Under the three scenarios, the
area of future construction land increased, and the scenarios with the lowest to highest growth rates were:
SSP126, SSP245, SSP585. Under all scenarios, the area of forest land increased, and the area of watersheds
remained stable; the area of grassland had a small increase under the SSP126 scenario, and decreased in other
scenarios; and the area of arable land decreased in all three scenarios. (3) Carbon stock in Shaanxi Province

decreased under all three scenarios, with the decrease in carbon stock in the Guanzhong plain being the main
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reason for the decrease in carbon stock in Shaanxi province. [ Conclusion] The area of ecological land occupied

by the expansion of construction land is the smallest under the SSP126 scenario, which takes into account

both socio-economic development and the need for ecological protection, and can provide a reference model

for the future protection of land resources and high-quality development in Shaanxi province.
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Fig. 1  Causal map of land use system in Shaanxi province
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Fig. 4  Patterns of spatial distribution of land use under various scenarios in 2030
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Ay BRI 4 540.2 F110.91 km® (% 6) 10 (5 HLAE 3
P 5t T2 39k 47.26 % F 27.23% (3£ 5) . i
TP A A B HH A DB I b X T R A R R A
A2 ) A e T & . IRIL, 3] 2030 4F ) b 93
T8/ 4 930.39 km? L% 2020 4EIH /D 9.86 %,

£5 BEE2030 £5ESNTHAASITER

Table 5 Results of land use statistics for Shaanxi province

for the 2030 multi-scenario %
B3 R sspl26 15 ssp245 5t ssphH85 1H 5t
(2020 4F)
B 24.31 21.91 22.06 22.20
ot 45.05 47.26 47.19 46.97
H 27.21 27.23 27.13 27.07
K% 0.33 0.33 0.32 0.33
HE b 2.69 3.23 3.27 3.41
E NP 0.13 0.05 0.04 0.02

SSP245 24t 4 2 3 At 23 ) v a] 18 B AN R &
Ji& LR A AR HE R A KL% 0 &P G U b
TR 29 (5 B 7G4 A T AR 3.27 % (6 5) . 5 R Y

SSP126 9 % 1% SeAH b i 1% 5 T a8 ik
BORE g O 2.0%6 (R 6) . RSP 7H 2 50 L ik
FH V8 i 0 1] 56 b DX b 38R )P 3H L B ik 34 it 57 3
38 1T A 1A P M K 7E DA 1 B Atk L e O JE] £ AE L 5K
AT AR R R (4D, Rk, B 2030 4R,
B> 9.25% (£ 6) .

SSP585 J& LAk AT BARL Ay 32 1Y e 3 K R % A8 iR
B S AR AR AT A A K R Y AR TR A
T SR 2 B P R e . AR ST L & R S T b
Ko AN FHBRW Y K, E PRI SE 4 5 H HE, 52
5 T I ke B AR T X sk ) - R R 4 S B R
b TR B R b OP S . B0 E] 2030 4R K
T 15 FH b T BRSO DX SR TE R 3,41 00 (R
5), S b 1 AR I 26,80 % . [ B B T 45 HF
1 AR A T M AN T 4R 5 L BB 2030 AR BF LA
2020 A58 0 4 331.91 km® , Jf /> I8 B 15 5] 8.66 %5
A M 80 %%, i 229.62 km? Y AR FI FH b4 2% 5 BT b
T BB 2R /N L B8 2020 4RSS 0.49% (K 6)

F6 SHERTELXAMTNERTLER

Table 6 Amount and rate of change of each type of site under the three scenarios

sspl26 1 5t

ssp245 1 5 ssp585 F &t

xR At /km® BALE /% AL &/ km® TACE) % b/ km® AR/ %
b —4 930.39 —9.86 624.28 —9.25 —4 331.91 —8.66
M 4 540.10 4.90 4 387.50 4.73 3 934.70 4.25
LR 10.91 0.02 —166.20 —0.30 —276.01 —0.49
7K 3 9.16 1.36 —19.36 —2.87 —1.37 —0.20
B b 1111.42 20.09 194.91 21.60 1 482.02 26.80
A F) FH b —163.40 —59.44 —194.77 —70.86 —229.62 —83.54

23 BEEESESEUBRMNER
2.3.1 FRREWX FTa#MEE s WMETAH,
KR BRTG A kAt AE 3 Al = T ¥, SSP126 1%
50N ,2030 AF PR P A4 B it o B B0 K 5 564.17 X 10° t,
552020 ML, BB 17.6X10° ¢, 84> 1.76 X
10° ., B fith ek 9 R AH X A8 /)N, 36 ) 52 it A= A IR P BUR
P XSk AE S AR A R X TR B E A B E
FLRYAEF s SSP245 1 5 R . 2030 4 Bk 74 2 B A A R T
WK 5 562.94X10° t, AHEL T 2020 4F, S i/ 18.8 X
10° t, AFE /D 1.88X10° t, 5 SSP126 1/ St 4 kb , ik fifi
A28/ SS585 1 5 T . 2030 4EBk UG 44 ik fifs A 2 T
W3k 5 560.8 X 10° t, AH LT 2020 4F, St s /b 20.94 X
10° 6 AFEI D 2.1 X10° . 2 Bk Al U 20 e 22 B9 1 5
F W] SSP585 1 5t T £ Uk Ji it B B 3 i g i R A
PR, U P A A 5K B A At 2 Rl SRR .

B fith et 79 2 ] 43 A S AR AE R . 2021-—2030
AR Bl Ml DX 1% i i o 1S A /)N R e 2D, {H AR R
FEASE o B T 1l DX Rl it o A /0N W 38 g DA P 22

SR O 8 5 TS Ji 3l T R Bl i L A AR R
552020 4EAH L BRIGAE 3 BV 5T 40 /NI BE 9 b
TE SSP126,SSP245,SSP585 i 5t T 43 U /b 1.24 X
10°,1.08X10°,0.96 X 10° t, Bk jg A /NG B2 48 i, 3 e
5 R 293G B0 6.94 X 10°,6.66 X 10°,5.75 X 10° t
(E 5) . SR P J5t i e fith it A B R IR BE R R, 3 A
SRR B 20,11 X10°,21.56 X10°,22.78 X 10° t,
Ko J R S B P A A T R Y T B DX,
fith i /0 S T BB VU A B i PR EEE I, 5y
Hh, 56 H O JE7E SSP585 I R ik il e o e A Kk Al
L 5 T SR T B 2 B N PR R, iR b Y
Py ok B S HPEIT A miEE TR ESHEER.
®7 HHBEARBEETEREE

Table 7 Total carbon stocks under different scenarios by

region X10° t

2020 SSP126  SSP245  SSP585
5314 2073.22 2071.98 2072.14 2072.26
X th 146555 1445.34 1443.99 1442.77
[S=] 2031.11 2038.05 2037.77 2 036.86
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Spatial distribution of carbon stocks under different scenarios

5 2020 4FAA L BRAGTE 3 B AS[R)IF SR Bk 6if
YA /8 iR 3 58 KL 78 SSP126, SSP245 ., SSP585 15 5
TR A A B 1,21 X 10°,1.22 X 10°,1.59 X 10°
t, H T2 5 PR A T A3 A 1A P b 2 Ak A b L oK R
b 2 Ak JS B b R b, EC B At 0 o7 B RE R K
SR AR Hb 2 b o b R TR F L bR b B A S b
A A b, AE G AN DR o 28 A v DX e ik

N
B,

R8 BARREFERTEMEFRESENKREEETNL

Table 8 Carbon stock changes induced by switching between taxa under different scenarios in northern Shaanxi province

AF AL A A/ km® AL A/ (X 10° © BT/ (X10% ©

L2y 2N SSP126  SSP245  SSP585 SSP126  SSP245  SSP585 SSP126  SSP245  SSP585
M 144.99 143.64 135.72 0.44 0.43 0.41

Ik Ho L 494.64 328.41 224.73 —0.79 —0.52 —0.36 —0.53 —0.29 —0.15
A 9.90 11.16 11.34 —0.17 —0.20 —0.20

Bt 11.34 11.97 5.76 —0.03 —0.04 —0.02 —0.04 —0.05 —0.02

o jeiaras iR 0.36 0.27 0 —0.01 —0.01 0

A HE 6.84 6.12 6.84 0.12 0.11 0.12 1.53 1.36 1.62
Hi b 1.08 0.45 0.45 0.02 0.01 0.01

A 3 L 10.53 8.01 5.40 0.23 0.17 0.12 0.25 0.19 0.13
R 0.63 1.53 1.26 0 0.01 0.01

Mt/ (X10° © 1.21 1.22 1.59

5 HF- T B B A B AE 3 R T IR ORI
W/, TE SSP585 i st N it i s A i £, 17 26.19
X10° t, W76 53 AF 2 il 52 43 s b 24.14 X 10°,
22.61X10° t, M A 1 MR FH a1 5% 5% >k & L fi fith & i
&FEAE T HE 2 b A R b o B e
SSP126,SSP245 , SSP585 1§ 5t T 43 1l i & 1% JH Hh 5%
1k 1 530.99,1 434.06,1 652.94 km?* , 5 B fit & 43 )
Wb 27.01X10°,25.3X10°,29.16 X 10° t, %% £k i F1
N TR R N A S N N S L R e i B
Tk S B, R O PO TS F BV A ik
it FREM RERFE . 74, hf i 7E SSP585 1 5t

P5i8

T R S I Eh e R DA A R ORE Dy T Y o R R
FEAR AT T 0k it 2 380 . B 0 bR A Ak B
by R0 A 15 P 5 BB i B 9D HR L IR R LR
ST EORAE D FER R,

B Pl b DX Bl it B A 3 BRI 5 R AR BE RS
TE SSP126 1 5 T e 2, 3 hm 7.79 X 10° «, 7E 73
A 2 FpRE SR A B 7.51 < 10°,6.60 X 10° t, M
2 Hb R FH R) 4 B oK T B it 1t 4G Ay = D R
b ) AR 1 2 A T AR K, I L ) A 15 P b % A T AR
/N, 7E SSP126,SSP245,SSP585 15 5t F B Hi 1] &
Ak 3 068.73,2 981.7,2 569.41 km?® , XJ [ 34 it 14
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Ag 9 9.22X10°,8.96 X 10°,7.72 X 10° t, #f
Hit 5% e BOPK M 1) T AR RO L B A R E EE E . B

Ah L HF SSP126 18 5 T fik fiff & fe K. B e ml 0, AT E
S M 4 00 TR B A% T A R T R A R 3

K9 XPFRBERTRBEFRES|EHRBFEEETL

Table 9  Changes in carbon stocks between taxonomic transitions under different scenarios in Guanzhong
AR 2 Y T/ km? AL R AR/ (X 10° © Bt/ (X10° o
L LN SSP126  SSP245  SSP585 SSP126  SSP245  SSP585 SSP126  SSP245  SSP585
PR Hi 556.56 542.61 2 569.41 1.63 1.45
B i 21.96 13.59 0.27  —0.04 —0.02 —0.02 —25.37 —23.69 —27.73
AP M 153099 1434.06 1652.94 —27.01 —25.30 —29.16
Hi b 76.41 63.72 86.40  —0.23 —0.19 —0.10 —0.30 —0.29 —0.10
b B 3.60 4.77 0.09  —0.07 —0.10 —0.002
Bt 314.55 294.57 91.89 5.20 1.62 1.53 1.36 1.62
R
- B 0 0.18 0.09 0 0
15 FH b 1.71 1.53 1.62 0.01 0.01 0.01 0.01 0.01
Bt/ (X10° v —24.14  —22.61 —26.19

F10 BREFEER TEMERRASIENREES

Table 10 Changes in carbon stocks between class transitions under different scenarios in southern Shaanxi province

AR 2 AL/ km? AemfiE &/ (X10° © Bt/ (X10° ©
i 2N SSP126  SSP245  SSP585 SSP126  SSP245  SSP585 SSP126  SSP245  SSP585
M 3068.73 2 981.70 2 569.41 8.96 7.72
Bt i 0.18 0.18 0.27 0 0 7.01 6.83 5.23
U 125.55 121.05 141.21 —2.21 —2.14 —2.49
kb 221.94 193.95 86.40 —0.67 —0.58 —0.26
A Hh . —0.75 —0.68
B 4.14 4.59 0.09  —0.09 —0.09 0 —0.26
A kb 86.67 76.95 91.89 1.36 1.62 1.53 1.36 1.62
KA 3 0.18 0.18 0.09 0.001 0 0 0 0 0
Mt/ (X10° © 7.79 7.51 6.60

3 i
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