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Table 1 Regional water resources utilization evaluation index system based on water footprint theory
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Fig. 1 Water footprint and per capita water footprint of Guizhou
Province from 2000 to 2007
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Table 2 Water footprint structure of Guizhou Province from 2000 to 2017

A0y SRR LI /AL m? WK I/ A2 m? KB A AR/ % SRR IR / Vo
2000 1.31 81.88 98.42 1.58
2001 1.18 84.99 98. 64 1.36
2002 1.21 87.76 98. 64 1.36
2003 1.74 91.11 98.12 1.88
2004 2.44 91.05 97.39 2.61
2005 1.77 94.43 98.16 1.84
2006 1.66 96. 98 98. 32 1.68
2007 1.84 94.69 98.09 1.91
2008 2.82 98. 26 97.21 2.79
2009 1.63 98. 05 98. 36 1.64
2010 1.81 98.61 98. 20 1.80
2011 2.12 91.76 97.75 2.25
2012 1.50 87.11 98. 31 1.69
2013 1.07 86. 77 98.79 1.21
2014 0.94 88. 86 98.95 1.05
2015 1.41 91.33 98. 48 1.52
2016 0.55 97.61 99.44 0. 56
2017 1.21 100. 54 98. 81 1.19
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Table 3 Benefit values of water footprint in Guizhou Province from 2000 to 2017
RS EEE i o SN R R bR
GR0y TIMK AT KBRS/ KRR, KR S/ FR——
SR/ Tt JCm* Jm’-km ? f¢m’
2000 45.15 12.38 4.72 0.98 0.53
2001 44.09 13.15 4.89 0.99 0.67
2002 43.13 13.98 5.05 0.92 0. 54
2003 41.67 15.36 5.27 0. 84 0. 60
2004 41.75 17.95 5.31 0.82 0. 54
2005 38.77 20. 85 5.46 1.01 0. 80
2006 37.41 23.71 5. 60 1. 30 1.05
2007 37.63 29. 88 5.48 1.47 0.92
2008 35. 58 35. 25 5.74 0.82 0. 47
2009 35. 49 39. 26 5. 66 0.70 0.51
2010 34. 64 45.83 5.70 1.01 0.70
2011 36. 95 61.00 5.33 1.19 1.25
2012 39. 32 77.63 5.03 2.82 1.91
2013 39. 87 92. 40 4.99 3.97 3.44
2014 39.06 103. 57 5.10 5.19 2.81
2015 38.06 113. 67 5.26 4.52 2.58
2016 36. 22 120. 14 5.57 2.11 1.30
2017 35.18 133.07 5.78 1.72 1.08
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Fig. 2 Changes of water resources pressure index in Guizhou

Province from 2000 to 2017
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Table 4 Contribution degree of water footprint driving force in

Guizhou Province from 2000 to 2017
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Fig. 3  Changes in population structure and water footprint in Gui-

zhou Province from 2000 to 2017
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Evaluation of water resources utilization in Guizhou Province based on

water footprint theory and LMDI model
WU Hao, ZHANG Xingqi, DU Jinkang
(School of Geographic and Oceanographic Sciences, Nanjing University, Nanjing, Jiangsu 210023, China)

Abstract Guizhou Province is located in southwest China with a total land area of about 176,000 km®, accounting for
1.8% of the China’s land area. Karst landforms are widely distributed in this region with a large area of peak-clusters
and depressions, forming a unique karst ecosystem. This region has subtropical humid monsoon climate, featured by
notable spatial and temporal differences of precipitation. As a typical karst region, it has water resource vulnerability,
manifested by low water storage capacity, frequent seasonal drought, and the water environment is easily polluted and
difficult to recover. In recent years, the engineering water shortage problem has been significantly improved with the
comprehensive progress of large-scale water source project construction in Guizhou Province. In order to evaluate cur-
rent situation of water resources utilization and the driving factors affecting water use in Guizhou Province, this work
established a water resources utilization evaluation index system, based on the water footprint theory; and the analysis
of temporal changes of the water footprints from 2000 to 2017 was carried out. The LMDI model was used to examine
the impact extent of population, economic and technological driving factors on the changes of the water footprints. The
results show that the total water footprint of Guizhou Province has experienced a process of growth from fluctuant to de-
creasing one and then gradually increase. The self-sufficiency rate of water resources is more than 97% per year, and
the degree of external dependence is low; the economic benefit value of water footprints increases year by year. Water
footprint land density is consistent with the trend of total water footprint. However, the population density of 10,000
tons of water footprint is inconsistent with the trend of total water footprint. The overall pressure index of water resourc-
es is maintained above 40%, of which the water stress index of semi-dry and dry years is greater than 70%. Based on
the LMDI model, the impact degree of anthropogenic driving factors on the changes of water footprint, is in the order of
economic effect>technical effect>population effects. Among them, economic effects account for 53.22% of the impact,
while technical effects contribute 46.1% and population effects are only 0.68%. Precipitation as a main natural driving
factor is also leading the changes in water footprint.

Key words water footprint, assessment system, LMDI model, driving factors, Guizhou Province
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