P4 T B TE /KRR SR T P
S AR SR R R 58

', SEE, XER, BB, mEE, BB, W, NeS'
1. FERFERR/REBARREEFEERLD, BRI IB/KE 150086
2. BARRAG/ER TR B M MU, BT R/RIE 150086
DOI:10.61369/EAE.2025060004
i F  ARBUERSEKERE ‘£ -6 -RI ZTAKHR, KERNESMANEEE, SIEREAGEL
B, AXARKEREZDIFNENKAR, ETAHRLRIEL, WEGEMHEA. TR, WX, £T4MEE 1410
EBRN=RIENER, KA AHP-HRAESBRSEMESITNRE, WRE 2018-2022 F K RiIRER NHTSLIE
oo IESFERFAKFREH DA THEKTE (FEREE 0.38-045) , HETERS, HOHNEREEKER
BEARE. NEHEER. AKNERR. ESAKRERBRRREETHAKEND, S87RE “1L0ESERE +
REEFOR" Efi, MEUCKERHESLERE. BUNHENFA. RIPKESHR., SEIEENFTOTHERE
AFSERNEAR, AEALASRIFSHESEMSEFERELRERKEFRE,
X 8 | BEKARE; kBREED; BHESIFEN; AEREE

Research on the Evaluation of Water Resources Carrying Capacity and
Sustainable Development Strategies in the Qingshui River Basin

of Wutai, Shanxi
Wang Xu ", Lv Guobin"?, Zhao Guogiang'?, Gao Xiaolong™?, Xu Zhe'?, Cui Shengyan'?, Liu Feixiang'?, Liu Changji"?
1. Harbin Natural Resources Survey, China Geological Survey, Harbin, Heilongjiang 150086
2.0bservation and Research Station of Earth Critical Zone in Black Soil, Harbin, Ministry of Natural Resources, Harbin,
Heilongjiang 150086

Abstract : To address the challenges of multi-sectoral water use conflicts among "ecology-tourism-agriculture"
and the uneven spatial-temporal distribution of water resources in the Qingshui River Basin of
Woutai, Shanxi, and to support sustainable development in the basin, this paper conducts a study on
the evaluation of water resources carrying capacity and corresponding strategies. Based on the
theory of sustainable development, a three—tier evaluation system comprising 14 indicators across
four dimensions—supply, demand, efficiency, and ecology—was constructed. Utilizing the Analytic
Hierarchy Process (AHP)-Entropy Weight Combined Weighting Method and the Fuzzy Comprehensive
Evaluation Model, an empirical analysis of the water resources carrying capacity in the basin from
2018 to 2022 was conducted. Over the past five years, the water resources carrying capacity in the
basin has been at a moderate level (with a comprehensive membership degree ranging from 0.38 to
0.45), indicating a fragile balance between supply and demand. The core constraining factors include
insufficient total water resources, spatial-temporal mismatches in supply and demand, low water use
efficiency, inadequate ecological water supply guarantees, and seasonal water use pressures from
tourism. Considering the basin's positioning as a "mountain ecological basin + tourism economic core
area," a sustainable development strategy system was constructed from four dimensions: optimizing
water resource supply allocation, strengthening water—saving and intensive utilization, protecting the
water ecological environment, and innovating management mechanisms. This provides water resource
support for ecological protection in Wutai Mountain and high—quality socio—economic development in
Woutai County.

Keywords : Qingshui River Basin; water resources carrying capacity; fuzzy comprehensive evaluation;
combined weighting method
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