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Fig.1 The metabolic processes of the urbanization-water resources system
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Table2 The metabolic efficiency
of the urbanization-water resources system

it 2 S
EOY gRA AR BT BB G AR B BT

2000 0.887 0.953 0.931 %y 1.000 1.000 1.000 A7ZE
2001 0.805 0.958 0.841 &y 0929 1.000 0.929 B
2002 0.793 0.961 0.824 %y 1.000 1.000 1.000 A7ZE
2003 0.728 0.879 0.828 &y 0906 0.910 0.996 I
2004 1.000 1.000 1.000 A4 0917 0954 0962 %
2005 0.900 0.988 0.911 #y 0911 0.980 0.930 I
2006 0.835 0.990 0.844 #0932 0.987 0.944 B
2007 0.965 0.999 0.966 &y 0926 0.982 0.942 B
2008 0.824 0.994 0.829 ifJF 1.000 1.000 1.000 A
2009 0915 0.996 0.919 B 0.990 0.998 0992
2010 0.919 0.997 0.922 %y 1000 1.000 1.000 AR7AE
2011 1.000 1.000 1.000 AZE 1.000 1.000 1.000 AAE
2012 0.955 0.997 0.957 fJF 1.000 1.000 1.000 A
2013 0.951 0.998 0.953 ) 0989 0998 0.991 X
2014 1.000 1.000 1.000 AZF 1.000 1.000 1.000 A
2015 1.000 1.000 1.000 AZF 1.000 1.000 1.000 A
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Tablel The indicators of metabolic processes in the urbanization-water resources system
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Table3 The output slack variables of metabolic
processes in the urbanization-water resources system

i L e i
i

S; S, 3" Sq ;" Sy 3" 4"

2000 10.821 6.193 0.000 2.027 0.000 0.000 0.000 0.000
2001 9.897 7.238 0.000 2.477 0.000 0.000 0.000 0.000
2002 8.837 7.543 0.000 2.611 0.000 0.000 0.000 0.000
2003 0.000 7.063 3.310 2488 0.000 0.000 0.000 0.002
2004 0.000 0.000 0.000 0.000 5.291 0.000 0.001 0.006
2005 2722 4.199 0.000 1.510 10.186 0.000 0.001 0.006
2006 2.786 4.868 0.000 1.905 5.211 0.000 0.000 0.004
2007 0911 1.424 0.000 0.603 6.507 0.000 0.000 0.006
2008 3.247 3.814 0.000 1.628 0.000 0.000 0.000 0.000
2009 2445 1552 0.000 0.618 0.426 0.000 0.000 0.002
2010 2432 3.122 0.000 1.197 0.000 0.000 0.000 0.000
2011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2012 0.240 1.432 0.000 0.591 0.000 0.000 0.000 0.000
2013 0.424 1.301 0.000 0.589 0.000 0.000 0.001 0.000
2014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
2015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

i AT 00 \8," 857 8 A R IAE A 1 (5 BN T LU A
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Study on Co-evolution of Urbanization-Water Resources System Based on Urban Metabolism

PENG Sihan', LIU Bingjun**®, LIN Zhonghua®

(1. School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, China; 2. Key Laboratory of Water Cycle
and Water Security in Southern China of Guangdong High Education Institute, Guangzhou 510275, China;
3. Engineering Research Center for Water Security Regulation in Southern China of Guangdong Province, Guangzhou 510275,China)

Abstract: Urban metabolism is the process of inputs of material and energy as well as economic and environmental outputs, which
can be used to analyze the interactive coupling relationship between urbanization-water resources systems. Based on the urban
metabolism, this paper divided the metabolic processes of urbanization-water resources system into assimilation processes and dis-
similation processes. A DEA model was applied to evaluate the assimilation efficiency and dissimilation efficiency of urbanization-
water resources system in the Pearl River Delta over recent 15 years. Then, the co-evolution between urbanization-water resources
system and its problems and future of the development were analyzed. The results show: (1) Compared with the assimilation effi-
ciency, the dissimilation efficiency of the Pearl River Delta with a high level in recent 15 years shows that there was an obvious
output disturbance of urbanization on water resources system. (2) There is high potential for increase in urbanization rate, economic
level, and consumption level on the premise of improving water efficiency. The urbanization of the Pearl River Delta should focus
on enhancing the technical level rather than increasing the resource input in the future.

Key words: urbanization-water resources system; assimilation- dissimilation process; urban metabolism; Pearl River Delta
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Analysis of Wetness-dryness Inflow Encountering of Nierji and Fengman Reservoirs
in Songhuajiang River Basin

WANG Xiaoni!, LIANG Tuanhao', YIN Xiongrui?

(1. Basin Planning & Policy Research Center, Songliao Water Resources Commission, Changchun 130021, Ching;
2. Songliao Water Resources Commission, Changchun 130021, China)

Abstract; The reservoirs of Nierji and Fengman are the control projects of the Songhuajiang River basin. The joint application of
the 2 reservoirs is of great significance for the water resources allocation in the Songhuajiang River basin above the Harbin
Hydromety Station. In this paper, annual inflow series of the Nierji and Fengman reservoirs were used to build the joint
probability distribution model for the 2 reservoirs based on Copula function. The results show that the wetness-dryness asynchronous
frequency (60.79%) of the 2 reservoirs is significantly higher than the wetness-dryness synchronous frequency (39.22%) of the
Fengman reservoir, indicating the inflow condition is helpful for the joint -operation of the 2 reservoirs; The probability of
insignificant conditions for the reservoirs joint-operation is 40.9%; the probability of the favourable conditions for the reservoirs
joint —operation is 43.18%; the probability of adverse conditions for the reservoirs joint-operation is 15.92%. Due to that the
probability of adverse conditions is not low and once it occurs, it will have great influence on the water supply. Therefore,
seriously consideration should be given in the formulation of joint operation plan.

Key words: Nierji reservoir; Fengman reservoir; Songhuajiang River basin; reservoir inflow; wetness-dryness encountering
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