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The impact of ecosystem services and damage in mining and agricultural complex
areas on the well-being of residents: using livelihood vulnerability as a mediating

variable

JIA Ruixuan, SHI Xingmin“, FAN Yi
School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China

Abstract: The simultaneous presence of ecosystem services and damage in mining-agricultural complex areas remains poorly
understood regarding their impacts on resident livelihoods and well-being. Consequently, investigating the relationships
among ecosystem services, ecosystem damage, livelihood vulnerability, and resident well-being is crucial for enhancing
well-being in mining-agricultural complex areas. This study focused on the Yellow River Basin’s middle reaches, employing
entropy methods and mediation effect models to analyze how ecosystem services and damage affect resident well-being
through livelihood vulnerability mediation. Key findings include; (1) Significant positive correlations exist between
provisioning services, regulating services, and resident well-being in mining-agricultural complex areas. (2) Provisioning
damage shows significant negative correlations with resident well-being, particularly affecting quality of life, health status,
and economic income. (3 ) Among livelihood vulnerability components ( exposure, sensitivity, adaptability ), only
sensitivity mediates between provisioning services, provisioning damage, and resident well-being. Sensitivity partially
mediates between supply services and resident well-being, and fully mediates between supply damage and resident well-

being.
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Fig.1 Research area and location of mining area
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Table 1 Basic information of the household head

- 4 T , - 1A T ,
fibi LR TR T NTAZA T B R e g
Mean Standard Mean Standard
Index .. Category  Percentage || Index .. Category  Percentage
value deviation value deviation
JrEARR 62.30 10.93 <40 3.8 FEPER 0.93 0.26 5 93
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Table 2 Ecosystem services and ecosystem damage variables
Hir2 fabr)2 A IR E W/ %
Target layer Indicator layer Variable assignment Weight
Heea ks BEYRRIEY W AEE =1 AN EE =2, =3, K EHE =4, 6.09
Provision of services A7 AR K JHEE=5 7.50
REVR S ISR L 10.43
Al B 7 14.20
PR 55 3Ry JEWAEE = AHEE=2; =3, KH%E=4, 6.06
Reconciliation services AV JwEE=5 8.35
LA 8.24
KU FR 8.96
SCARAR 55 YR AR RRL S R IR i i AR = A AHE =2, =3, HHE=4, 13.88
Cultural services FEFIRE LM E JEHEE=S 14.14
Hb 7 % 2.16
L A8 ew i =1 e =2, — i =3; bR =4, 9.76
Supply damages IR Y 57K GE IR S R ERM=5 4.82
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LREE WK A Ui B A BT A ) 2 e i /L e T = 1 AR = 25— i =3 LR T =4, 19.45
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Table 3 Resident wellbeing variables

HirZ eS| fabr)2 FE/ %
Target layer Category Indicator layer Weight
B B AR AL AR A TE OB AT HEth 18.30
Basic material well-being TR T T R 21.02
b [ R 2.52
WA AR 13.24
WA R 6.56
iR L PR B IR BE B 0.52
B4 S AR AL Lo N JE A TR 9.25
Safety and health well-being X JELAth Rt 5% i V9 A 2.93
X8 MY 22 (10 19 2.91
{5 FEEEYT 32 R 0.41
UIFELEITEIR HE FENF I FE B 0.44
Spiritual well-being K MRS i B 2.36
FHHE R 19.53
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Table 4 Selection and assignment of livelihood vulnerability variables

AT M x5 fibr &L FEPRA IR
Livelihood vulnerability Category Index Weight Indicator sources
FEFR B Exposure H 2R XU HRHE VKEL 11.78 [31]
RN B 9 L 5 8.07
FR 1.31
R e d 3.40
EA AN Bl plss 0.78
Fhgs KU LTS Y R 1 ph 92 2y 10.71
UM Sensitivity PRl KEEPLFE L 4.09 [32]
fa FeR B Frhe A M B 7.50
EE=:nZi]RS 0.49
I HE ] Adaptability A TR AR IR B 16.02 [33]
Fhox P4 KPR & RA B DTk EE 2.89
Fhox A 3 3 R AT SR B A B 14.04
KEES S5 A 1E L At o gt 2.89
FHETV Y5550 ) 16.02
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Fig.3 Ecosystem services/damage livelihood vulnerability farmer well-being relationship chain
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Table 5 Path coefficients and 95% confidence intervals of the impact of ecosystem services and damage on residents’ well-being

K RiZEA SRS PR S5 Lo R 55 (RS2 AaE A SRR E
? Type of Cultural Reconciliation Provision of Health and Supply Support
pe effect services services services safety damages damages damage
Ja B AL HESEm -0.138 0.108 0.167" 0.019 -0.109 0.113
Resident welfare I 0.006 -0.027 0.064 * 0.000 -0.055" 0.023
¥ (-0.061,0.065) (0.032,-0.102) (0.132,0.008) (0.046,-0.053)  (-0.013,-0.117) (0.100,-0.056)
B -0.132 0.081 0.231 0.019 -0.164" 0.136

(0.013,-0.267)  (0.246,-0.090)  (0.376,0.064)  (0.163,-0.122)  (-0.032,-0.288) (0.275,0.004)

* P<0.05
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Fig.7 Partial mediation model/ Complete mediation model
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