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A STUDY ON THE DEVELOPMENT AND
MANAGEMENT OF WATER RESOURCES IN THE MUNICIPAL REGION BASED
ON THE VISION OF RECYCLING ECONOMY
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Preface

China is currently suffering the shortage of water supply due to relatively lit—
tle availability of water resources and that China is undergoing a fast growth of e~
conomy, population and urbanization. Therefore, China is facing the problem of the
water crisis. There are 662 cities in China, of which 400 suffer the problem of wa—
ter shortage and 110 suffer the severe shortage, with the shortage of 16,000,000 m*
per day and 60x10° m’ per year. Over 29% of total population drinks insanitary
water day to day and 70,000,000 suffers the drinking of water with high content of
fluorin.

Pollution is a big problem causing the shortage of water resources in most of
cities which is short of water supply. Polluted water causes the economic lose of
1.5% ~3% of total national GDP each year. An indicator, percentage of urban
population to the total, has increased from 10.6% in 1949 to 36% in 2000, and
will increase to 50% in 2020 with an urban population of 7.5x10% Therefore,
the fast growing of urbanization will further exacerbate the crisis of water shortage
due to the growing of water requirement and water pollution in China. We will
never meet the water requirement and change the situation of ever-increasing
pollution in future if we continue our conventional pattern of water exploitation
and management in urban. Therefore, the pattern must be changed and only one
alternative way is available for us, which is the implementation of water recycling

economy strategy in China’s cities.
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The urban water recycling economy is a multi —disciplinary research area,
which is involved with the sciences of resource economics, environmental sci—
ence, technological economics, environmental economics and management sci—
ences. The research object covers water resources, water environment and eco—
nomic system and their inter—connections. Therefore, this research probed into all
the relevant issues about urban water recycling economy by using the theory and
methodology of system the(;ry, industry ecology, material balance and material
flow analysis, value flow analysis etc.

As for the research path, the project strictly follows the main flow as flowing:
basic theory of water recycling economy, material flow analysis (MFA) of water
recycle system, value flow analysis (VFA) of water recycle system, innovation of
development pattern of water recycling economy and the policy framework of wa—
ter recycling economy. On the basis of the development of the concept and char-
acteristics of water recycling economy, this research creatively constructed a new
theory and methodology of water recycling economy, which can be directly used
to guide the implementation of water recycling economy in China. The research
also constructed the MFA model and developed the calculation system of water
flow and indicator system of water efficiency and pressure, also developed a VFA
model, which can be used to judge whether and how the urban water recycling is
rational and sound or not.

As for the research methodology, the research firstly did the document study
and then went onto the modeling development, which try to make the research
more quantitative and model —~based. The research creatively developed the
methodologies for the construction of the MFA model and VFA model and other
assistant models, which mainly generate the parameters for MFA and VFA model
and other assistant information needed by identification of the rules of water re—
cycling economy. Those assistant models include environmental pressure model,
marginal contribution model, linear programming, water —saving cost —benefit

model, water—saving response model and pricing model for recycled water etc.



