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Figure 1 Temporal and spatial changes of water use structure in the Beijing-Tianjin-Hebei region
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Figure 2 Water consumption changes of per ten thousand yuan GDP

in the Beijing-Tianjin-Hebei region
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Figure 3 Water consumption changes of per ten thousand yuan

industrial value added in the Beijing-Tianjin-Hebei region
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Figure 4 Water consumption changes of per ten thousand yuan

agricultural value added in the Beijing-Tianjin-Hebei region
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Figure 5 Water resources system
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Figure 6 A conceptual model of water resources carrying capacity

based on “quantity-quality-water bodies-flow”
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Figure 7 Evaluation index system for water resources carrying capacity
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Table 2 Evaluation scores of water resources quantity-quality-water bodies-flow dimensions and

water resources subsystems in the Beijing-Tianjin-Hebei region

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
ey b 0.25 0.28 0.48 0.39 0.41 0.49 0.74 0.59 0.39 0.56 0.59
Jest 0.18 0.22 0.49 0.34 0.42 0.37 0.63 0.41 0.37 0.68 0.68
K 0.13 0.14 0.37 0.35 0.29 0.32 0.76 0.44 0.38 0.53 0.66
J A L 0.25 0.28 0.48 0.39 0.41 0.49 0.74 0.59 0.39 0.56 0.59
dea 0.18 0.22 0.49 0.34 0.42 0.37 0.63 0.41 0.37 0.68 0.68
K 0.13 0.14 0.37 0.35 0.29 0.32 0.76 0.44 0.38 0.53 0.66
g g 0.11 0.11 0.44 0.32 0.20 0.36 0.74 0.60 0.27 0.58 0.66
Jext 0.16 0.21 0.71 0.24 0.26 0.46 0.88 0.35 0.26 0.65 0.70
T 0.01 0.07 0.50 0.49 0.13 0.51 0.82 0.40 0.25 0.62 0.71
T e 0.41 0.46 0.62 0.50 0.65 0.69 0.73 0.57 0.39 0.57 0.78
Jext 0.72 0.22 0.43 0.07 0.08 0.24 0.57 0.10 0.01 0.30 0.19
PNEH 0.54 0.60 0.78 0.70 0.45 0.64 0.80 0.65 0.60 0.69 0.77
HRELAR bRl 0.36 0.38 0.51 0.49 0.41 0.34 0.46 0.43 0.33 0.38 0.43
dent 0.16 0.19 0.24 0.29 0.34 0.33 0.47 0.38 0.62 0.53 0.59
PNEH 0.26 0.20 0.31 0.35 0.38 0.40 0.65 0.26 0.45 0.39 0.61
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Figure 9 Comprehensive evaluation scores of water resources

utilization mode in the Beijing-Tianjin-Hebei region
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Figure 10 Comprehensive evaluation scores of water resources

carrying objects in the Beijing-Tianjin-Hebei region
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Figure 11 Spatial distribution of water resources carrying capacity in

the Beijing-Tianjin-Hebei Region, 2016
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Evaluation of water resources carrying capacity in the
Beijing—Tianjin—Hebei Region based on
quantity—quality—water bodies—flow

YU Haozhe"?, LI Lijuan’, LI Jiuyi'
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences and Natural Resources
Research, CAS, Beijing 100101, China; 2. College of Resources and Environment, University of Chinese Academy of Sciences,
Beijing 100049, China)

Abstract: The Beijing- Tianjin- Hebei Region has low per capita water resources, high water use
pressure, and prominent water resources problems. Therefore, it is urgent to carry out a
comprehensive evaluation of water resources carrying capacity in this area in order to provide
some theoretical basis and practical experience for the comprehensive planning and efficient
utilization of water resources, regional sustainable development, and so on. This study first
analyzed the background of water resources utilization in the Beijing-Tianjin-Hebei Region and the
water resources problems faced by the region; second, based on the analysis of water resources
system, a comprehensive evaluation index system of water resources carrying capacity in the
region based on quantity-quality-water bodies-flow was established; finally, the analytic hierarchy
process (AHP) and entropy weight methods were used to combine subjective and objective weights
of evaluation indices, and the TOPSIS evaluation model was used to calculate the comprehensive
score of water resources carrying capacity. The results show that: (1) The overall lack of water
resources, the over- exploitation and utilization of water resources, and the continuous
overexploitation of groundwater in the Beijing- Tianjin- Hebei Region have resulted in the loss of
water ecological functions and the formation of concentrated and connected groundwater funnel
areas; (2) The comprehensive evaluation scores of water resources carrying capacity in 2006-2016
show a fluctuating growth trend, indicating that the carrying capacity of water resources has been
strengthened, but the total score is generally low and the pressure on water resources is grim. Based
on this situation, the Beijing-Tianjin-Hebei Region urgently needs to build regional and watershed
water resources linkage mechanisms, and take the Beijing- Tianjin- Hebei collaborative
development policy as an opportunity. According to the conditions and position in the regional
development plan of different cities, urban development and industrial production should consider
water resources endowments, implement the most stringent regulations on water resources
management, and finally achieve the improvement of regional water resources carrying capacity.
Key words: water resources system; water resources carrying capacity; quantity- quality- water
bodies-flow; comprehensive evaluation; Beijing-Tianjin-Hebei Region
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