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Spatial-Temporal Evolutlon and, Prediction of Carbon S‘torage in Jluqtfan g,ity

Ecosystem Based on PLUS-InVESu / V V) '
/ “ = & r i -
SHI ]mg I SHI Pel I|1 , , MWANG Zi-yang'”’, CH];NG_.F{:(}U . i o ry
(1. 'Gollege of Geograp’fn anﬂ Environmental Scienge? Noriiwé _prﬁal Hi;iy;em_ity, Lanzhou 730070, Cl_],.i'f;a ;2. Gansu Enaineering Rescarch Center bf Land Utilizatioﬁ%
4 : 2 ' 3

Comprehf*nﬂon ansohdathn Lanzhou 730070, China) ,“ y I.n 4 4 1 ¥ .
Absfract .Based on the ba(.kﬁround of carbon peaking and garb(m neutrar‘lyﬂgoal strategies , it is important to exp ore lhg, impact of land use change on carbon storage and Ehe drivers
of spatial v mhon it carbn storage | m the Northwest| Arid 7@ne whlch is, vital 1o 'fmgrove the carbon sink increment of the regional-€cosystem and promote the regional carbon
breaktl\ ven. The drld ;oglon bt noulfivest China is an exlremelyfrdglle iithral mﬂog,y. with the rapid advancement of new urbanization, the rate of land use change has accelerated
qlgmﬁcahll),,. whu;h has'a certain impact on the carbon slorage and fixationéapacity of ecosystems. The PLUS-InVEST model was used to simulate the spatial and temporal evolution
characlerlétfcs of carbon storage under natural development, intensive development, water resource constraint, and ecological protection scenarios in Jiuquan City in 2035, and the
pdrameter optimal geographic detector model was used to analyze the spatial divergence drivers of carbon storage. The results showed that: (D the area of cultivated land, watershed,
and construction land in Jiuquan City showed a significant increasing trend from 1990 to 2020, whereas the area of the remaining land use types showed a decreasing trend. @ The
carbon storage in Jiuquan City increased from 7 722 808. 1 t to 7 784 371 t from 1990 to 2020, and the conversion of grassland into unused land was the main cause of the loss of
regional carbon storage, accounting for 85% of the total loss. @) All four development scenarios in 2035 showed an increasing trend of carbon storage, among which the ecological
protection scenario had the most significant increase, with an increment of 76 989.29 t. @) The degree of land use, population density, GDP density, and NDVT were the main
driving factors of the spatial variation in carhon storage in Jiuquan City, among which the degree of land use had the strongest explanatory power (¢ value of 0.849) , and the
interaction of natural and anthropogenic factors enhanced the explanatory power of each factor on the spatial variation in carbon storage. The results of the study can provide a scientific
basis and decision basis for the integrated ecosystem management and territorial space optimization in Jiuquan City.

Key words: carhon storage; InVEST model; PLUS model; parameter optimal geographic detector; Jiuquan City
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Table 1  Carbon density of different land use types

in Jiuquan City/t*hm™
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Fig. 3 Influencing factors of land use change in Jiuquan City
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Fig. 4 Comparison of land use simulation results and actual data in Jiuquan City in 2020

G 1990 ~ 2020 4F 8] B 1 b A1) FHAS (L B AL, AN %

B R AR B3R, R 6 e KL
AT B [

(2L MRS B PR 3
K2 “kﬂ%%ﬂ&#%iﬁ%ﬁ%aNuﬁ%
ﬁﬁﬁ%ﬂﬁ%ﬂ%%k@dﬁﬁ%ﬁé
ﬁ&il<2019+;a635£k>>x¢4§5§rﬁ;&a§%ﬁ ;W%ﬁ”ﬂ
(Elh),t 7 PR Wﬁiﬁfmugkmﬁ 29,35@
ﬂﬁﬁ%Kf 31,4k

B KBEILARNTR(SW)  MRB A7 6 S
$1%Eﬁmm RIS o3 b A FHE G L MR AR S L
Az A i LS Tl 3B 28 L R0 1 A 38 F KD il
A 25 TR 85 FH K DU R 27 A 45 288 FH B A7 T
KB ANAR VU] FH R FH K L i R b T AR DL M 2
FE A K B R T e R AR DG . DR
B m’ Bk b T K AR B m® EE FHHLZE A TR K 2
2035 Ak b AN 5 b A R AR L CHOR 4 1 28
[ B H] (2019—2035 4F ) ) B 22 2035 4F 18 5% 17 FH 7K A
VAR 22, 4542 m* N, 5 R B FH K BSCR [n) 8, A
SCHTFR T 2016 ~ 2020 4F 1 (6] 14 47 15 45 - J7 Kk
A F b 25 & W K B, 43 5 0,538 m'em”
0.259 m’>m™. 2035 4F f5 KA 4t A1 52 b v BRI 5
wmr.

DX s K B TR LA (10)
W=W+W+W,+W, (10)

ZAEE B AR BRI A K (1)
W=W,+W +W,+W, (11)

70 25 11 4 %dﬁﬁfu
g | A e R

&%%MM%&%&%%@
mﬁﬁﬁﬁ@%ﬂ *?aﬁéf
)

‘__,.a'"
t¢wﬁmmuEWﬁﬁm@&m&y%M%@
Emm1vﬁifiﬁmmwwﬁ¢#ﬂﬁmmxv
ﬁmm%mqg,mﬁﬁmkﬁmﬂ@ T

Y
1+%”/HiumﬂM$£U3> J,J&

f r‘ﬂ Sm""< &l L— '."" "'»"4 (12)

3
J) & _70.538W J
(2 { v o
I .S \ n_ .(
/ ? b-”_fg Y0250W

T*I&ﬁ%ﬁ@%mﬂﬁ&ﬁwm%ﬂﬁﬁ%i
R 1 A TR 2k
#2035 AF B Hin A A B b TR N AE 3 481, 2 km?
F1538. 2 km* Z P . FELIE 5t o B S oK BEIR AR 4 )
JE A 1k K B ) T 2 4

(DEBRPIER(SE) ZAHEERATRE
B A FOR IR IR BE AR Ty, Ry B v AR AR T B
B O3 AR S B R B K CH R B
[ B 4] (2019—2035 4F ) )2 3K [ 7k A FEAS 4 R 37
X AR ZS AR X A R A S 38 Ry 2 1 4 X (R 5).
1.3.5 T Hb R PR B 4 4K

b )RR ST AR AE A b i AR
AT S e N2 A b 4 25 R R B A b R
V¥ 5 A 25 2R G0 25 H9 RN D) g ) B AR % VAR OG L TR I
A (14):

L_m0x§}AxC) (14)

o, Lo 4 R PR BE AR 40 A R 56 0 28 b R T R
JEE A AR K CoN SR i 2 - i) PR 2K R0 v AR T R
(0 Ll s m SRy o ORI R B 4 980T AR R £
Mo 53 A 4 G, A b 5 SRA8 B0Ch 1, AR L b
FK 38 2, Bk o0 3, HE% ok 42



11 A AR BT PLUS-InVEST #8850 (19705 SR 117 A2 725 28 Go i fifh ot i 2 Y8048 5 330 305

[54
il

O & [ kadsgmtty X [ ] siggbkas [l ks [] R
B5 HRTRGERXE

Fig. 5 Restricted conversion area in Jiuquan City
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Table 2 Area of Jiuquan City by land use type from 1990 to 2035
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Fig. 6 Land use distribution map of Jiuquan City in different scenarios in 2035
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Table 4  Carbon storage and contribution rate of various land use types in Jiuquan City from 1990 to 2035
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Table 5 Carbon stock change based on land use conversion
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