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Ecological security evaluation and prediction in Xizang Autonomous Region

Zhang Chengcheng
(Institute of Community for the Chinese Nation, Xizang University, Lhasa, Xizang 850000, China)

Abstract: [Objective] The comprehensive ecological environment state of Xizang Autonomous Region was
analyzed, and its future ecological security situation was predicted, in order to provide decision-making references
for Xizang to develop a highland of ecological civilization, build a national ecological security barrier, and promote
ecological civilization construction. [ Methods] A comprehensive evaluation index system for ecological security of
Xizang Autonomous Region was established based on the pressure-state-response (PSR) conceptual framework.
The data on socioeconomic development and environmental protection from 2012 to 2022 were used to evaluate its
ecological security state. The single factor analysis method was adopted to analyze the main factors affecting the
changes in ecological security, and the grey prediction system was applied to predict the future ecological security
situation. [Results] @ From the perspective of the weight values of criterion layer indicators, the weight of
ecological security pressure indicators in the study area was 0.395 7, the weight of ecological security state
indicators was 0.245 2, and the weight of ecological security response indicators was 0.359 1, indicating that
ecological pressure and ecological response played the most important roles in the comprehensive evaluation of the

ecological security. @ Overall, the comprehensive ecological security index of Xizang Autonomous Region
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showed an upward trend from 2012 to 2022, increasing from 0.154 2 to 0.221 7, and the ecological security level
improved from level [ to level Il . @ In the future, the comprehensive ecological security index of Xizang will
continue to rise. The predicted value of the index from 2023 to 2032 would increase from 0.216 to 0.261, showing
a year-on-year increasing trend. The ecological security level would remain at level I , and the ecological security
situation will remain in a state of low-level stable development for a relatively long period. [ Conclusion] The
ecological security level of Xizang has remained at a relatively low level over the long term, and the ecosystem
structure is in a low-level stable state, with ecological security still facing significant pressure and threats. The
dynamic changes of the ecological security state are closely related to the share of the secondary industry in GDP,
total population at the end of the year, total afforestation area, total water resources, and urbanization rate of the
region.

Keywords: ecological security barrier; PSR model; grey prediction system ; ecological environment; Xizang
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Fig.1 Logical structure of pressure-state-response (PSR) conceptual framework

BEF R Iy RS -0 B (PSROBEAL 78 2 2% M 56 2
A BETEHER 11, 2 B AR 2 e 2PN 1 — R dE
PRARZ  BEOGRE 2 1E R AT AR A AT 4R AR A
JEEOU), 3853 7% 16V AR A PR R AR e L
SRR IR 25 PG AR A RN PR A AR AP S BRAE O
il 1 G WL AR AR 2 AL RS W A, IR
b2 2 R A CEAFRE N R 1Y 25 s b, 4
PR SR LR G IR IR R (R Do i8Rk
AR MBE T TR . OFRHEHEAEEE X
E 4 587 0l X A= 25 R GE R T 5 @OV Ak T AR
A DY S VD A % 7 E R AR A IR B DR
Bl 28 B PE - SRR AR Dy 74 R A g D b 6 A 2
TR T s @ NBIRIFHCOA « FAL T AF R 74 8 5 A
P R T B € U ol Xk AR S R SR R R 5 (D) M TR
P« R VU O DX R 37 R D B DL A o X SR AR 2
A TR VG R A= 25 B0 B G 5 R RO L RURR R AR R
bR
1.3.2 M AR E H T

W AR T — Fh W] T 2 o8 b iR R 1 B LR &
P 7 i, GRS D B R AR B 4 B AR TR R R R Y
AR 72 Z BRI SV 8 B B 2855 1 S5 22 35 B R
WP AR AR o B — 8 AR A (R, DL TIZAE AR
TE£5 5 VEAN i 7 v ) Jg 3T i 45 2R 1 52 R A R
Ko AT R A 12 %0 5 bm R 28 2R A7 AL, HL A
HRETRMT .

(1) K Ha b AL A B . O V9 BR 45 B — 6 AR 2N
IR Y10 1Bl 22 S B9 R 0 o (45 B — Fi b 22 ) 2L & ]
U, 2R OB 22 78 0k X JEUAR 48 b K08 47 b 1AL
Ab PR TTIEUATE

E ) (D38 45 -

X, —minX;

Y;=09Y,+0.1=0.9 -
max X; — mmX;

+0.1 (1)

f ] (— )45 h5
Y!=09Y,+ 01=09 "N,
max X; — min X
KX, M i(i=1,2,3m) PMERN S j(j=
1,2, 3-+-n ) A 45 b5 B9 B0HE 5 min X, Fll max X 43
S R TESS j WEA 8 bR T 4 T 4R bR B R b
A KA o FR T o A Ak B 500 B0 I & R B E
HOEE IS EES ik €T R S AN OB €T
Y, BEAT i e b L, 25 R T BOHE A o b AL R 0 B A
e Y =0.9Y,+ 0.1 #E47 5 e ib B, B X 2% {A
JEEE B K 0.9 6%, 0 P 0.1 iy 1 , 5 £ 15 3 b
fRAE Yo

(2) THE AR FRAE LU (E o 56 O M 48 br 26 5
AEMARIEACAE Y ) 5 AN 8 bR T A B 584 O b v Ak
AR L E VB R .

Y

+0.1 (2)

V,= (i=1,2,3+m; j=1,2,3-=n) (3)

>
(3 ITE PR . 55 WEM 5 bR 9 M R,
R JTEITE .

1 m
R=CT= >V, InV,

A (4)
(i=1,2,3-m; j=1,2,3+n)

R T=—>V, InV,, LR FHFEET S0
i=1

B RERNP—IBEGHEEE, FE;C=
1 1
Inm In11°




43

TR AR U E A XA S AT 5 T 437

x1 BARESRERSE

NIRRT

Table 1 Comprehensive evaluation indicator system of ecological security of Xizang
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Fig.2 Annual variation trends of ecological security
subsystem index and comprehensive index of
Xizang (2012—2022)
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Table 7 Dynamic prediction results of ecological
security index of Xizang based on GM (1,1)
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Fig.3 Predicted development trend of comprehensive
ecological security index of Xizang
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