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Fig.1 Overview of the study area
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Table 1 Evaluation index system for tourism ecological security in the Qinghai Lake region
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in counties of the Qinghai Lake region during 2005-2024
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Table 2 Evolution stages and key policy nodes of tourism ecological security in the Qinghai Lake region

574 I ] AHSEBURE SO
AN P Bh 2005—2011 4F CRTF Ml VI L S R B AR AN L A A B T AR SC I 38 1) ((2005)2426 5 )
R I AL IR R 5 25 AR BRI ((2007)3729 541 )
GV T 3 3 A AR B AR 45610 ) (2003 43 i, 2022 A& IE)
BT 2012—20184F GBI R A SRR 5 255 1R T ) 1F 20U 3h 30t (2008 4F 5 311, St 391 )
CRE T 5% X AR ) (2014 4F T8 5, 2015 4R T)
[ Bk T+ 2019—2024 4F CET AL UER AR N FEAR A F AR R 2 (138 T35 L)

G 70 ) % 0 el R R &) (2023—2035 4F ) (2024 )43 )

T RGLEE RS T R Gk 057 B ol i
o BRI ANUGE, 5EE X THIG
T T A A PR3P 1Ak o B P T AT A BF 5 5 18 TE B
W o 3 3 B A A I A K 52 A it e A 28 42 4K
ARTHEAE T S8, M2 R IR T RGENEK
HIAE F AR, R WA 5 i B B X 25 6
FeBhr EhVE I B, B0 A [ BOR Ui 22 42 /K P-4
TS T AR PR G S BUR I A AL
A B AR AR 5K o X — A8 AR AR AR 2R B i i
Jie T3 2 AR 5K A I 7 AR S A RS T S
PEIEEE
222 TEZHIR AL

T TR b DX e Y 2 2 e 4 B2 A SR e A
WANZE T T W7 HA 22 5 38R WA 1) 128 20 I AT e S
AR . WFFERII(2005—2010 4% ), X 8l it 7 A
BRI A2 2K 3 0 B3R A7 7
—EZES X EER T B A SRR A S AN
FE SR AR o FER B A HO T S B R, A
FRUBOAE X ! BV R R s B R, A SR

TIRAREGE Y, ik e A 25 5 A oK P AE BT T W I AR X 4
LTS RIR M5 g2 = BAE SRR AR
0, N B3 BRI RS T RG] R, Rk 4
KB R, H AR DR TR0 A ELAR X A
A% B SORE o v B DX 2% SR A R o AT S A v 3
(2015475 ) , EL s m] R 0 £ 25 22 420K 22 5 8 i 4
JIN 25 BRI AR 25 A KPR AR T I 1) A e
ACFITBL, X — AR5 S IR P B R gk L &
FAR DR LR R B S B UIMC (3R 2) o BER =5 1A
PTG ANBT 3 , 2 ELAEPTEOT Ko B iR A6 J= 5
A S PR APARAE DT T T — 2, 530 DR BT U B 22 S
T LAY K JR ik JBE 22 B T2 W 583 , AT #E 5l 22 42 K F-
] i 22 A KT T B Bl . BB A A B
WEFE bt W O 7 £ 25 28 A A 5 8] S TR
L B A A A AT AR T T ) 3 OB R it
T HARBIE . BEAh, 5585 e 580 b 5 DX et B
5 AR A5 ] AT e 55 96 1) 4 DX AR
Ge—A7HUE PAE SR T L OR3P 5 T A bR, BOR Bh
T ESE S — B e — e R Ll 1 5 Jek ] il



5 439

FEUGER A T ) v e L M 58 DR A 25 4 A I 28 AR AR 2 B P 1

245

JEE 25 Sl R BN o B, T IR DR I A A
A PR SR R AR SRR S N A 45K
255N, L5 30 By 2 B A 2 R A g e o

WIS, EFEI N B R B 2 KPR D 3T
S S B AW R S S

2.3 BEMBRREESREHBERER

BEREFNELER
FH 2 3 AT, iR e S SO o b XA S T
(R) 5T Ufe S (S)TEA T AR th s JE 5 1 1)
by DX IR A A A A B A — T, R A
S R 23.67%~27.59% Al 14.18%~17.78% , 42 il Z) WF

2.3.1

5 DX e A A G @ KOE 4R TH ) EZE R A . 7E
H A B 5 R 7 b R AT AT B0 (S,) HE4 i 2005—
2015 4E A 5SS =07 T PR 28 2024 4F 8955 507, il Z90E
A UK 55 5 3k B R AT SR A B KR (1) HE4 R
2005 4I5S B A T TF 3 2024 4R 55 — A (i
JEAE 10.93%) , il 976 H H 25 ™ 8 5 F % 45 7f IR
(S)HEA e 5B i, T 2020 4E BRI 245 = v (A
JEAH 10.12%) , JR Ui A 480 7 iy BOrk g 5 N\ 151 %% 2
(P)F 2024 48 Witk AHT-E AL, B R 7 2% B i (]
F o R RV 7 M XA R EE R R i A I
A IR BT S LA KR S TR AU
SR T TR b DR Ui A A 2 A 1 B REAT A

®3 FiEMXBEEREESRENER[ETHF

Table 3 Ranking of obstacle factors affecting tourism ecological security at the county level in the Qinghai Lake region
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cal security in the Qinghai Lake region during 2005-2024
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Spatiotemporal variation characteristics and obstacle factors
of tourism ecological security in the alpine ecologically
fragile area of Qinghai Lake

Ji Hairui", Chen Xiaoliang®, Li Qixia"
(1. a.School of Economics and Management/ b. School of Geographic Sciences, Qinghai Normal University, Xining
810016, China; 2.School of Tourism/Qinghai Tourism and Culture Research Institute, Qinghai Minzu University, Xining
810007, China)

Abstract: Against the backdrop of advancing ecological civilization and establishing international eco-tourism
destinations, evaluating tourism ecological security has emerged as a key benchmark for gauging the sustainable
development of human-environment systems in high-altitude cold ecologically vulnerable areas. Taking the Qing-
hai Lake region as the research object, this paper constructs an evaluation index system based on the DPSIR
framework. The entropy-weighted TOPSIS method is employed to dynamically measure the level of tourism eco-
logical security from 2005 to 2024, and the obstacle degree model is utilized to identify the primary factors re-
stricting its improvement. The results indicate that: (1) From 2005 to 2024, the tourism ecological security in-
dex of the Qinghai Lake region showed a significant upward trend, undergoing a developmental process charac-
terized by low-level fluctuation, steady improvement, and stage-wise leap, with the system's coordination con-
tinuously enhancing. (2) In terms of spatial patterns, the disparities in tourism ecological security among coun-
ties have gradually narrowed, shifting from initial spatial non-equilibrium toward a trend of overall improvement
and balanced convergence. (3) From the perspective of system structure, the status and response subsystems ex-
hibited the most significant improvements, with the steady enhancement of ecological environment quality form-
ing the core support for tourism ecological security. (4) Regarding obstacle factors, the proportion of total tour-
ism revenue in regional GDP, the scale of total tourism revenue, tourist reception intensity, the driving effect on
resident income, and population aggregation pressure are the main bottlenecks restricting further leaps in region-
al tourism ecological security. The findings provide a scientific basis and decision-making reference for optimiz-
ing tourism development models and formulating differentiated ecological protection policies in high-altitude
cold ecologically vulnerable areas.

Key words: tourism ecological security; high-altitude cold ecologically vulnerable area; DPSIR model; obsta-

cle factor; Qinghai Lake region



