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The differences in the impact of ecosystem services from mountain-oasis-desert

landscapes on the subjective well-being of rural residents
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Abstract: As global environmental challenges intensify, issues such as climate change, rapid biodiversity loss, and
ecosystem degradation are increasingly threatening the stability and progress of human societies. It is widely recognized that
natural ecosystems are essential in sustaining the fundamental functions and conditions necessary for human survival.
Clarifying the relationship between ecosystem services and rural residents’ well-being is of great significance for rural
revitalization and regional sustainable development. This study took Yutian County at the northern foot of the Kunlun
Mountains as the research area. Based on 986 questionnaire data on ecosystem services and rural residents’ well-being,

structural equation modeling was used to reveal the differences in the impact of ecosystem services on rural residents’ well-
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being among high-mountain, oasis, and desert regions. The results indicate that; (1) Rural residents in high mountain and
desert regions profoundly rely on natural resources and places with greater importance on provisioning and regulating
services. In contrast, rural residents in oasis regions perceive the importance of ecosystem services to be lower than those in
high mountain and desert regions. Significant differences exist in the perceived importance of provisioning, regulating, and
cultural services across regions, but perceptions of supporting services are relatively consistent, with supporting services
being crucial to local agricultural production. (2) Rural residents in all landscape types report the highest subjective well-
being in the dimension of basic material needs. Residents in high mountain and desert regions have higher subjective well-
being in the dimensions of security, freedom, and choice compared to those in oasis regions. Policy support and economic
diversification are key factors contributing to the higher subjective well-being of rural residents in high mountain and desert
areas, while factors such as the reliance on a single agricultural economy, lack of stable income sources, and weak policy
support limit the well-being of rural residents in oasis regions. (3) The impact of ecosystem services on the subjective well-
being of rural residents varies. Regulating and cultural services are most crucial for the well-being of rural residents in high
mountain and desert regions, while provisioning services are the most important for the well-being of rural residents in oasis
regions. Clarifying how ecosystem services affect the subjective well-being of local residents in different landscape types
provides a decision-making reference for improving the well-being of residents in ecologically vulnerable areas. This research
offers valuable references and insights for both researchers and practitioners in related fields, thus contributing to the

advancement of studies on the interaction between ecosystem services and human well-being.

Key Words: ecosystem services; subjective well-being of rural residents; high-mountain-oasis-desert landscape; northern

foothills of the Kunlun Mountains
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Table 1 Selection and description of indicators of farmers’ ecosystem service perception
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Table 2 Selection and evaluation of farmers’ subjective well-being indicators
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Table 3 Questionnaire survey data case study locations and questionnaire response rate

M BRRFAE 2 il I7) 35 5 WU S A
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Geographical . ; Questionnaire Actual quantity . . . Questionnaire
features Case site distribution point issued Valid questionnaire effectiveness
# 1I Mountain [HP<E7 By SEAT 130 110 84.62
W AT A 130 120 92.31
Tt B AT 130 97 74.62
PN QT 34 390 327 83.85
25 Oasis ARAHIAH CL A A 76 67 88.16
v % BT (T 2 i A 78 70 89.74
SeFE LA Bl B 75 ) 76 65 85.53
Pelig & EL A 22 A 80 65 81.25
M H 20 S CL A PEAR A 80 75 93.75
St (g 54 390 342 87.69
TP Desert EEHEMK S FEHHERK S 390 317 81.28
Bt () 14~ 390 317 81.28

AR Z VB YR A BRI B E (R 4) , Hham RZUTE SR 2 T B, 200 b SRR
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Table 4 Basic information about respondents

FHIE 251 A FEIE 251 HES
Feature Category Percentage Feature Category Percentage
FJ% Ethnicity YRR 100 FEWPAR 1S Al AP 2B A 58.8%
P51 Gender 3B 45.84% Main source of TS EREEIRA 24.6%
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FHE el ME ST FHAE Sl LNER =
Feature Category Percentage Feature Category Percentage
ks 54.16% income S 55T 12.8%
LERY 30 K UF 5.68% HoAty 3.8%
Age 31—40 % 17.04% FIREAEWA/TT 1—3 57 10.75%
41—50 ¥ 41.58% Household annual 3—5TJ7 31.74%
51—60 % 24.14% income 5—7 07 32.25%
60 % L I 11.56% 7—10 J7 15.21%
SRR NI 16.53% 10 AL 10.04%
Education level I 24.34% FBERASE 1—2 A 11.66%
wiHh 31.85% Family size 3—4 N 27.08%
/I 22.52% 5—6 A 44.52%
KERLL T 4.77% 7 ANKLL 16.73%
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Table 5 The test results of reliability and validity for the questionnaire

LRGSR AN JE R 35
(SR BEFE R Ecosystem services scale Rural residents’ wellbeing scale
Reliability and validity indicators Eil 239 VbR F=A 2390 Vb
Mountain Oasis Desert Mountain Oasis Desert

Tl CUBR R %X Cronbach'’s alpha 0.903 0.908 0.913 0.862 0.866 0.876
E;zrmM;yl:e::km (KMO) % 0.898 0.907 0.907 0.841 0.838 0.838
TR REERTE BEAG 50 IR 3277.654 3278.319 3049.725 2334.925 2456.770 2686.380
Bartlett's sphericity test A e B 120 120 120 120 120 120

2k 0.000 0.000 0.000 0.000 0.000 0.000

W55 R SEM 43 B S [R] S5 082K A X sl of e B X A 285 2 0 A 45 1 DA 6 i S 1k 5 O i 1] 1) 42 % 56
R, SEM j2—Fh 2w G iR, RENE [ A b B 22 A PR AR 1 of0 [ AR i, 3 FH TR 2R AR B 22 ] 1) B R) 25K
520 R AMOS 26.0 A EERA T L SR PN A TD M X A 25 2R G0 IR 55 S e AR T R A AR R B B AR e
EA IR R OR X 8 A S R AR 55 5 DB RIEAAT G RAEAEZ M 28 E R, MAEBS RGNS B
AT JE R EXARAL A SEM $L45 B AT (2% 6) , A IRIWFIE X IAR AU & () CMIN/DF 317 1.197—1.369 1Y
TV , RMSEA B4 7£<0.05 BIL B LN, 53 4MA GFIL CFT TLI DL IFT A48 bR A 46 25 SR A 34 5] 0.9
DL BT KO 255 SEM 4TI G285 5L, T DL BB 122 A5 R0 7 AN [ S5 00 X s 2 ELA 45 v 1l S ke

®6 HHMAREAYSKLE

Table 6 Structural equation model fit testing

FEhR SN E SN 45 B Measured results
Indicators Reference standard &5 111 Mountain 2 Oasis I35 Desert
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&R

LT BAhRE S22 R Measured results

Indicators Reference standard &1l Mountain 2 Oasis VOV Desert
CMIN/DF 1—3 Mk F,3—5 I R4 1.197 1.259 1.289
RMSEA <0.05 M7, <0.08 S R4F 0.025 0.028 0.030
GFI >0.9 REF5,>0.8 H RAf 0.910 0.909 0.902
CFI >0.9 JEF5,>0.8 S RAf 0.985 0.980 0.978
TLI >0.9 JEF5,>0.8 N RLAf 0.983 0.978 0.976
IFT >0.9 R F5,>0.8 S RAf 0.985 0.980 0.978

CMIN/DF ;&7 A H B (A Chi-square to degrees of freedom ratio; RMSEA : ¥ {1 i% 22 4 /78 Root mean square error of approximation ; GFI; A
FEFEHL Goodness of fit index ; CFI; Fe s A 5 %k Comparative fit index; TLI; B 78X 55 W 8 5k Tucker-Lewis index ; TFT; 13 A 35 %X Incremental

fit index

2 ZHREHSH
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Fig.5 Structural equation modeling of oasis regional ecosystem services and rural residents’ well-being under subjective perception

YR DX SCA IR 55 A 7 i 55 368 kb F) 2 i £ A58 (181 6) | A2 R 800 il 0.314 A110.301, 3Cfk
e 55 Fh HBIORS AN (EL AN 280 R SR G BE A2 N 3R VDB X PR B 45, 2 M 1) B AR A 2 P a2 A
L5 VbR T A BT A  AR R R PO TR AR B SCAE I TR 55 U T g 3 R 55 v AR A e 4 P A (LA
o, FH T YR X S AR i B ™ H M R S R A 7 AR DR A S R el A T R G, e A )y DXL
IR BV RS W TG TP X LR I R OC T, AR IR S5 R A K LR SRR IR S5
AW ZAEIE | HEP A, X B R XD B DR J I LA R AR T 3 — RS 5

ANTRY ST DI A A 25 ZR GE I 55 SRR A A i B S WUAR ML O S MR AF e 22 57 o i Ll XA 935 IR 55 5
SCAERSS Xob 224 M f FROARAIE RSV E I B 2 o Ll O o A 2 S 4RI 1 R KSR B B it , i )
PHPRIFALAS B POl SO 213 2 Z 5T SO, & O A R R R BT AR 28 R ST R 5 I 55, e 1 XL

http : //www.ecologica.cn



12 JAE = 46 1

Q Q Q
E6 |[E7] [E8 ] [E9 E13] [E12] [E] [El0
O\0-845\0.794] 0.790/0.704

0.866\ 0.80010.832/0.797,

0.81

0.268%**

i o5

0.813 /0.779 [ 0.774\0.828

[E4 ][ E3 ] [ E2 ][ El]

BOOLOLOLOLOLOLOOOLOOOL ©OO

Ble WERBESRERSERNEREBUNGHATREEIE

Fig.6 Structural equation modeling of desert regional ecosystem services and rural residents’ well-being under subjective perception
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