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Fig.1 Water resources shortage risk level during 1979-2009
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Fig.2 The fitted curve of water use
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Table 5 Water Resources’ value of Beijing during 2010-2015

Ay 2010 2011 2012 2013 2014 2015

= KA S K E (2 m®) 19.32 20.22 21.18 22.17 23.22 24.30
ol KR ({2 m?) 11.93 11.58 11.24 10.91 10.59 10.27
Tl K (I m’*) 6.63 6.43 6.24 6.04 5.86 5.68
BAKEAZm®) 37.88 38.23 38.66 39.12 39.67 40.25
R T 5 (mm ) P=25%(£K4) 63345 63345 63345 63345 63345 63345
P=50%(~F-7K4F) 539.97 539.97 539.97 539.97 539.97 539.97

P=75%(AHK4F) 45588 45588 45588  455.88 45588 45588

P=95% (B iiihliZK4E ) 379.08 379.08 379.08 379.08 379.08 379.08

KEF B m) P=25%(F7K4E) 34.94 34.94 34.94 34.94 39.94 44.94
P=50% (F-7K4E) 28.38 28.38 28.38 28.38 33.38 38.38

P=75% (Ki7K4E) 22.37 22.37 22.37 22.37 27.37 32.37

P=95% (WAl ZKAF ) 14.67 14.67 14.67 14.67 19.67 24.67

Bk P=25%(FK4F) 0.08 0.09 0.10 0.11 -0.01 -0.12
P=50% (F-7K4F) 0.25 0.26 0.27 0.27 0.16 0.05

P=75% (Ki7K4F) 0.41 0.41 0.42 0.43 0.31 0.20

P=95% (M il 7KAF) 0.61 0.62 0.62 0.63 0.50 0.39

E 3 2010 4E-2015 4EHlk UG 25:4%

Fig.3 Water resources shortage risk level during 2010-2015
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Risk Assessment and Prediction of Water Shortages in Beijing

LIAO Qiang*?, ZHANG Shifeng*, CHEN Junxu*?

(1. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract. A shortage of water resources in Beijing has become a critical factor limiting its
development. Many factors influence the risk of water shortage and because of their nature it is
difficult to develop an accurate mathematical model to describe this risk. This study is based on
water data from 1979 to 2009 for Beijing and uses grey relationship analysis to screen water
shortage risk factors. Based on screened shortage risk factors, fuzzy cluster analysis was applied to
cluster risk level and predict water shortage risk from 2010-2015. The results reveal the major risk
factors as precipitation, population, service and domestic water, agricultural water, industrial water
and percentage of waste water treatment. Prior to 1999, water shortage risk remained at a relatively
low level, with fluctuations in high and low precipitation years. After 1999, risk has been
consistently high. According to our predictive model, in high precipitation years, water shortage
risk will be low, in normal precipitation years it will be medium, and in low or extremely low
precipitation years the risk will be relatively high. Under the South-North Water Transfer Project,
0.5 billion cubic meters of water will be transferred to Beijing by September 2014. This will
increase to one billion cubic meters by the end of 2015. It is clear that the South-North Water
Transfer Project will play a key role in addressing the water crisis in Beijing. The results of our
study are objective and provide a clearer understanding of the risk of water shortages in Beijing.
These results will aid water resource planning, regional development planning and policy.

Key words: Water shortage; Risk; Grey relationship analysis; Fuzzy cluster analysis; Grey model;
Beijing City
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