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Analysis and Simulation of the Spatlotemporal Evolution of Habitat Quallty and
Carbon Storage in the Weibei Dry Plateau Region of Shaanx1 | ¥ i

.-"
GU Zhen-wei'*, LIU ng1 2* CHEN Yi'? HU Kin-rarf 2 , WANG Si- yi'? - N 4
(1. Col]ege of Natural Reae\mes and Environment, Nofthwst A&F Umvelsny, _Yanghng 712100, China; 2. Key LdbOIleI‘y of Low LdIbOrl Green AgmultUIe in Notthwestern
Chma Mlmstry of Agncultu.re and Rural Affairs, Yanghng]lZl()O }H’una) d _' ) o y

Abstract: Exploringthe spdtlal and temporal pattern-evolution “of habitat quahty and carbon storage has a positive, feedback effect on establishing an ec ologlcdl secunty bdmﬁr

o

and optimizing the spatial patfern of national land in the WeiBei Arid Plateay Reglon of Shaanxi. This stddy took the Weibei: Hdtedu Region as a case study; slmuldted the
spatial.pattern of lind use for r different development scenanos “of/2035 hased on the PLUS model, and used thié INVEST model to analyze the characteristics of habitat't qua lity
and carbon slorage distribution in the study area from 1980 10,202074nd ander multi-scenarios in the future. The results showed that; (O the area of the low-grade habitat
qual 1t\fared in the stud} area expanided by 462. 55 km* , arid the (drbgn stock-deueased by 7.85 x10° t over the past 40 years, both of which showed an overall decreasing
trend yéarly. @-Durifig the study period, the degraded habifat quality areas-wefe Foncentrated in the northeastern part of the study area within Yan’an City, and the upgraded
areas were distributed in sifips near water sources or at higher elevations. The high carbon stock areas were concentrated in the complex terrain and sparsely populated areas in
the study.area, and the decreasing carbon stocked areas were scattered throughout the study area in a dotted pattem without obvious ageregation. () Tn 2035, carhon stock
decreased to different degrees in all states except for the natural development scenario. In the economic priority development scenario, the habitat quality low grade area
covered 20 787. 41 km® , which was the simulated scenario of the fastest growth rate of low-grade area and the largest reduction of high-grade area compared with the early stage
of the simulation. The results of this study can provide decision references and data support for low carbon green development and ecological restoration in the study area.

Key words: land use; habitat quality; carbon storage; Weibei dry plateau region; multi-scenario spatiotemporal pattern
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Table 1 Land expansion drivers and data sources
ES3ii Bl Bk I
N K e i
LA o SRR IR R (htps /. e, en)
FETEE
B — RN B
B RN
E s N 8 N
, N B4
FARE 20 &/ 725 N BB Open street map ( https://www. openstreetmap. org/ )
B KGR B
X (E) P e
GDP ¥ SCHR[32]
PNEEE SBR IS B (https ;. //www. worldpop. org/ )
[
e R E 5 i 5 (http ://www. dsac. en)
BRI KR
= 4 [33]
iigleg 24] ) R 75 9 2 PR R 2 080 PO (hitp : // data. tpde. ac. cn/zh-hans_{‘)~-
. I.- . " / P
P BARSHN g 2 FiR. P e 0] Ewﬁmﬁeﬁﬁiﬁj b X A b J?‘?@gk? #
1.3 W . {UEDCNEES N ki %ﬂrﬁ*@u%i&%mﬁ}&ﬂb
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/e amatmnmsnEmEL. h,m s '/ %y godsans ,,f
TahlPZ Carbon d.Leff@lty uf land use types in the rése"arch arba/ i -hm = T"lh‘l}?’ Threat source distance and Wf'lghl =
f g .%n | ] %
+ f@frll FH z@g 4 R | vy “ R WIRIERT AR 75 Al FERK iJL
ﬁb‘J: T iiﬁ .!'I i “%Eﬁ#ﬂ“}ﬁ b 4 1 0.2 Linear (5'32 f’#)
o P @ 32 7nAs  f Fof ) Lo ; o
' Wl‘ﬂﬁ | g B9 =63 87.3 ¢ : A8 _J_/.. SRBUE L 10 1= Exponential ($5%1)
J gt 4 LS9 4.57 62. 09" 2 o= K, 1 0.2 Linear (£&1£)
7J(ﬁ v 0 0 0 HoAb A% A 5 0.5 Exponential ( FEE0)
S H 1.2 0 0 0 . e
ESWLIEN 0.96 0.9  57.79 0 AR R AL 6 0.7 Exponential (#40)
F4 HrH BEBEMRERNSRE
Table 4 Sensitivity of each land use type to threat sources
" SR
— 2 Tk BEEEE - -
Hx ot SRR o KB R RNERE | T
7K H 0.3 1 0 0.6 0.7 0.5
B i 0.3 0 1 0.6 0.7 0.5
PER i) 1 0.5 0.8 0.8 0.2 0.5
HEAMR 0.9 0.5 0.8 0.7 0.2 0.8
ik PR 0.8 0.9 0.8 0.5 0.7 1
HoAib i 0.8 0.9 0.8 0.5 0.7 1
T 7 T 0.9 0.8 0.7 0.4 0.7 0.4
O A 25 R D, 0.8 0.8 0.8 0.4 0.7 0.4
I8 25 5 0.7 0.8 0.9 0.4 0.7 0.4
PEELS 0.7 0.2 0.3 0.2 0.3 0.3
bIRIE] 0.7 0.2 0.2 0.1 0.3 0.3
K K 0.7 0.2 0.2 0.1 0.2 0.7
Wt 0.7 0.2 0.3 0.2 0.3 0.3
I 0 0 0 0.2 0 0
A AT RS, 0 0 0 0.7 0 0
oA 3% H 0 0 0 0 0.5 0.7
Vb i 0.2 0.5 0.1 0.6 0.7 0.9
R 0.2 0.5 0.1 0.6 0.7 0.9
oAl A3 TR 0.6 0.5 0.1 0.6 0.7 0.9
) 0.3 0.5 0.1 0.6 0.7 0.9
R A TR 0.2 0.5 0.1 0.6 0.7 0.9
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Table 5 Land use type transfer cost matrix under multi-scenarios
A SR 5 LRI 5 A 5
oM R ook #ik ®A BF A& ook @i kR B Ak m kK &R OKF
L i L B WM i b i i B A s b L i B A i
Bk 1 0 1 1 1 0 1 0 0 0 1 0 1 1 1 0 0 0
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K, 1 1 1 1 1 0 1 0 1 0 1 0 0 1 1 0 0 0
IK I, 0 0 1 1 0 0 0 0 0 1 0 0 1 1 1 1 0 0
HBHM 0 0 0 0 1 0 0 0 0 0 1 0 1 1 1 1 1 0
RFHH 1 1 1 1 1 1 1 0 0 0 1 1 1 1 1 1 1 1
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