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Fig. 1 The location of surveyed households and wells
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Fig.2 Groundwater depth at the wells of Lankao county
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Table 2 Results of descriptive statistics
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Table 3 Results of the econometric model

(1) (2) (3) (4) (5) (6)

ANFPEAETE l/m 100 300 800 1000 1500 2000
ASPEARIEE N HLT 4 0.153° 0.0917 0.027" 0.023" 0.012" 0.005
(0.083) (0.041) (0.013) (0.011) (0.006) (0.003)
HLIFZ ] Y 5 /km 0.573™ 0.563™ 0.546™" 05317 0.524"™ 0.543"™
(0.146) (0.140) (0.137) (0.133) (0.130) (0.137)
L2 G30 1 BS /km -0.231™ -0.243"™ -0.223" -0.210" -0.211" -0.221"
(0.088) (0.086) (0.092) (0.096) (0.096) (0.093)
PRI G151 RE 25 /km 0.286 0.266 0.402° 0.504° 0.589* 0.472°
(0.186) (0.186) (0.224) (0.262) (0.303) (0.266)
G30F1G1511 52 I -0.017" -0.016™ -0.0206™" -0.023" -0.024™" -0.021""
(0.006) (0.006) (0.007) (0.008) (0.008) (0.007)
fix il 5.819 6.056 5.254 4797 4.601 5.000
(3.955) (3.768) (4.143) (4.301) (4.443) (4.444)
AR A 2 P 2 2 b 2
A 649 649 649 649 649 649
WA EE 0.951 0.952 0.951 0.951 0.951 0.950
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Taking a perspective in externalities to analyze the effect
of well density on groundwater table

GONG Ya-zhen', GUAN Bao-zhu*, DAI Zhe', ZHANG Hui'

(1. School of Environment & Natural Resources, Renmin University of China, Beijing 100872, China; 2. School
of Advanced Agricultural Sciences, Peking University, Beijing 100871, China; 3. National School of
Development, Peking University, Beijing 100871, China)

Abstract: Rapid expansions of wells for irrigation water have led to severe groundwater
depletion, posing serious challenge to future's food security in China. Finding solutions is
critical for sustainable use of groundwater in China. As groundwater is a typical pool resource
and its use gives rise to externalities, controlling well density could be a plausible solution.
However, little empirical evidence is available in existing literature in China to analyze the
relationship between well density and water tables. This paper therefore aims to fill in some of
the gaps in existing literature using Lankao county in Henan province as a case study area.
Based on household survey data and well census data, the paper conducts spatial analysis and
econometric analysis to examine the relationship. It finds that there is a significant relationship
between well density and groundwater tables. Specifically, for each increase in the number of
surrounding wells within a radius of 100 m, the water table significantly decreases by 15 cm at
a 5% significance level. Moreover, the marginal effect of well density on water table decreases
significantly when the radius becomes larger and larger. Based on the findings, the paper
emphasizes the importance of the government to control well density and develops a
groundwater water permit system for sustainable management of groundwater in China.

Keywords: population, resources and environmental economics; externality; econometric mod-

el; well density; groundwater table



