%31 B 2 # 7K PR 5T Vol.31, No.2
2024 4F 4 A Research of Soil and Water Conservation Apr., 2024

DOI:10.13869/j.cnki.rswe.2024.02.038.
R, Mok, A, S bR 5 BE X AR A e 55 1k B A U AR 1Y 52 e DI Ab 48 5K 5 1 A L] 7K L AR 4505, 2024,31(2) : 310-320.
Wu Shuai, Tian Bing, Gu Shijie, et al. The Influence of Vegetation Coverage on the Dynamic Evolution of Ecological Vulnerability: A Case Study

of Zhangjiakou, Hebei Province[ J]. Research of Soil and Water Conservation,2024,31(2) :310-320.

ERNEEENESRESEENTEENN

VAR AL B IR R 7 1)
e Uml,Z.S, H J]}(1,2,3, A AR 2, Ak a2, éﬂ?l 591,2,3

(LI AL I8 2% MR 2224 %, A1 & E 0500245 2,307 4645 B 5% A8 £k 3% SRR B3 AR 15 ol
ARIE 0500245 3040 BT WAL 54 SRS E . A% 050024)

OE [ H RS X0 A AR Ak X A 25 e 55 P B A R VAR A 5 e T Ry b IXAE ZS PR B S BT ORI
- Hiu A% SR 5 AR TT R 2 R TR AR LR AR AR AU 2R A 4 . [ ik JRATR R 1 b X R ), 1 58 SR FT 56 &R % L CRITIC % Al
TR0 20 A WRAS 16 4 7 I AR 9 5K 4 100 il XA 28 i 55 M g s AR R AIE L 98 5 78 G BR Al b AR T A s B R Al X AR S
Jia 55 Pk B AR AR B 5 . (25 120102019 4F L 5K 58 F 1 IX A 25 e 55 M S T R e 558 4 e e it IX A b e BRI I
L VG X i 555 e A A b DX A R AR R A R S b X, LS R AR SRR B . O AP VR RE B A R A e AR L A
Bl ok X T AR T 7 807.77 km? AL X AR A T 3 433,14 km?, AR B AL X 3 B0 A 78 3K 5 AR B X RN AR
0 X8R, A TR i b DX 387 A A B e X, R R DX TR X A A I S T R BRI DX A b R B A ] A A
M mEEA —2, [FR1RE O XA g 5 8 5 ESMIS R REY, & Z BRI AR K 98 55 B 1
80 18 4% A AT HG A A I 55
EKBER AW KR DX IR A WA MR, LA A
FES2ES:Q48; X171 X HRFRIZAD : A X EHS:1005-3409(2024)02-0310-11

The Influence of Vegetation Coverage on the Dynamic Evolution of Ecological

Vulnerability: A Case Study of Zhangjiakou, Hebei Province

Wu Shuai'?*, Tian Bing"**, Gu Shijie"**, Yang Luoqi*'*?, Hu Yincui''**
(1.School of Geographical Sciences, Hebei Normal University, Shijiazhuang 050024, China; 2.Hebei
Technology Innovation Center for Remote Sensing Identification of Environmental Change . Shijiazhuang 050024,

China ; 3.Hebei Key Laboratory of Environmental Change and Ecological Construction, Shijiazhuang 050024, China)

Abstract:[ Objective] To study the influence of regional vegetation coverage changes on the spatial and tem-
poral evolution of ecological vulnerability can provide scientific basis and useful reference for regional ecologi-
cal protection, rational development and utilization of resources, optimization of land pattern and sustainable
development. [ Methods ] Zhangjiakou region was taken as an example. The spatial and temporal evolution
characteristics of ecological vulnerability in Zhangjiakou region were firstly explored by using the sequential
relationship method, CRITIC method and game theory combination weighting method, and then the influ-
ence of vegetation coverage changes on the dynamic evolution of ecological vulnerability was explored on this
basis. [Results] From 2010 to 2019, the ecological vulnerability of Zhangjiakou region rose and then fell,
with higher vulnerability areas concentrating in the northern dam and the central and western regions, and

lower vulnerability areas distributing in the eastern and southern regions, and the spatial clustering effect
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was obvious. The vegetation coverage changes from low to high level during the 9 years, the area of vegeta-
tion improvement zone increases by 7 807.77 km® and the area of deterioration zone decreases by 3 433.14
km?. The deterioration zone was mainly located in the central urban area and the eastern area of Zhangjiakou,
while most of the remaining areas were vegetation improvement zones. The changing trends and spatial
distribution patterns of vegetation improvement areas, deterioration areas and ecological vulnerability
increase and decrease areas were basically consistent. [ Conclusion | The vegetation coveragre of Zhangjiakou
area is closely related to ecological vulnerability, and a negative correlation is shown between them. The
increase of vegetation coveragre can maintain water and soil, increase biodiversity, and improve the anti-
disturbance ability of the ecosystem, thus reducing the ecological vulnerability of Zhangjiakou area.

Keywords: ecological vulnerability; Zhangjiakou region; game theory combination weighting; vegetation

coverage; land use type
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Fig. 1 Elevation and land use in Zhangjiakou region
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Fig. 3 Spatial agglomeration map of
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Zhangjiakou region from 2010 to 2019
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Table 4 Changes of vegetation coverage in Zhangjiakou

region from 2010 to 2019

2010 4 2015 2019
Y £
O g W/ Rk’ R W ke 1Y

WERE 9882 027 86.04  0.23 4644 013
BB 132588 3.61 158193 430 31147 0.85
PSR 10812,33 2941 1101114 29.95  4811.85  13.09
BWEHIEIT212.08 46,98 16158.87  43.95 2082888  56.65
BEBE 725634 1974 792747 2156 10766.79  29.29
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Fig. 4 Vegetation coverage distribution in

Zhangjiakou region from 2010 to 2019
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Fig.5 Spatial changes of vegetation coverage in
Zhangjiakou region from 2010 to 2019
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2010—2015 4F FE A AL H X 24 p F ok K L,
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Table S Dynamic changes of vegetation coverage in

Zhangjiakou region from 2010 to 2019

RUCAE 5 9728 A 0 - b R 26 B 22 ) A 4 % DD AR A i &K AZEX EK
HAEFOGER ORI FH 2B T LS v A 9 78 5 B 1) 25 ] BB/ km® f1L/% BRUkm® SH/% B/ km? A%
S FVESCER L - Hi R 2SR 1) e A% AT B 2 i R A L 451 20102015 4758.57 12.94  27337.86 74.36  4669.02 1270
IR P gl AR P B T R T fe S e S 2015—2019 12566.34 3418 22963.23  62.46  1235.88  3.36
QOIS . 2 AR 2 AT LA S ) - Hb ) S (R 2010—2019 12736.44  34.64  22665.06 61.65  1363.95  3.71
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Table 6 Changes of land use area proportion with different vegetation coverage from 2010 to 2019 %
B LyiNi B BRESE il F s BRERE Yk
KB 20104 20154F 20194 20104 20154F  20194F 20104 20154 20194F 20104 20154F  20194F 20104 20154 20194
Bt 0002 0001 0.001 L127 1600 0.039 16,366  16.626 5,494 26,039 23.611 31325 3.838 5368 9.310
i o 0.004 0 0510 0.249 0,014 2.805 2834 1.291 6.747 6780 6963  10.946 11065 12.739
0000 0004 0 0.858  0.986 0,048 TA96 7207 353 11426 1L146 14,344 4651 4862 6,645
KB 0190 0187 0125 0.214 0269 0218 0.409 0395 0.438 0.432 0373 0.704 0.031 0,049 0,102
ERAE 0046 0020 0 0.636 0751 0415 1793 2000 1770 1299 1355 2175 0.075 0,097 0.231
KM 0.030 0017 0 0.258 0443 0,112 0.554 0813 0559 1067 0717 1180 0152 0080 0221
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Table 7 Ecological vulnerability index of land use types in Zhangjiakou from 2010 to 2019
Ay B 4th Ml F 7K 3 L 15 F Hh ] H
2010 0.63 0.33 0.50 0.60 0.68 0.74
2015 0.64 0.35 0.52 0.61 0.68 0.75
2019 0.61 0.31 0.48 0.56 0.67 0.73
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Table 8 Changes of ecological vulnerability area in different vegetation change areas from 2010 to 2019 %
. B I B EX
2010 2015 2019 2010 2015 2019 2010 2015 2019
T B g 55 1.83 1.40 2.06 8.85 6.82 9.04 4.07 1.77 3.06
e g 553 7.63 7.16 11.83 20.62 21.08 23.07 24.16 22.84 23.32
Hh B e 59 33.32 35.47 37.96 32.03 33.73 34.65 29.05 31.55 31.99
g 5 53.61 48.34 16.81 36.95 35.14 32.42 10.82 10.71 10.22
A J3E s 55 3.62 7.63 1.34 1.55 3.23 0.81 1.90 3.13 1.41
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