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Abstract

Abstract

Water resource is the basic requirement and strategic resource for supporting the
sustainable development of a region. In China, the public generally focus on the
northern arid region and ignore the water resource risks in humid South China. Water
footprint, which is established on the base of virtual water, only has about 10 years’
history. Water footprint makes up the ignorance to soil water (green water) and virtual
water in trade. The concept also expands the denotation and connotation of water
resource assessment system immensely.

The water footprint theory has been applied widely. Most studies focus on the
calculation of specific crops and the water footprint of some administrative region but
applications in a basin perimeter are quite rare. Systematic assessment method and
effective prediction methods are also needed for water footprint studies.

In this study, Jiulong River Watershed, a typical subtropical watershed, is chosen as
the subject. The water footprint account during 2002-2011 is established to research
the characteristics and variation rules. Then a systematic assessment system on water
footprint is improved and applied to the watershed. Based on the water footprint
account, a regression prediction model is established with the main influence factors
to predict the water footprint variation in future under four development scenarios.
Finally, a proper development model is advised and adaptive measurements are put
forward in the watershed. The main conlusions are shown as following:

(1) The water footprint of Jiulong River Watershed represented the trend of pristine
scale growth and the average annual growth rate was about 2%. The agricultural
footprint dominated the total footprint and was growing obviously as well as the
industrial water footprint. The efficiency of agricultural irrigation and fertilization has
been improved. The virtual water consuming proportion of animal food in rural
regions has increased while in urban regions the proportion of that has decreased.

(2) In the watershed, the self-sufficiency rate of water resource stayed at extremely
high stage and the agricultural water proportion were almost stable. In the watershed

the growing economic benefit of water was not high at present and the watershed was



Abstract

an export-oriented region with growing output ability of virtual water. The water
scarcity was quite low but the trend of water footprint indicated unsustainability. As a
whole, the comprehensive assessment index fluctuated at better stage (about 0.6
point), but risks existed under extreme situation.

(3) Significant correlations exist between water footprint per capita with important
influence factors like population, economy and technology. The water footprint in the
watershed will all increase under four prediction scenarios until 2025. Four prediction
scenarios could be arranged in descending order of average annual increase rate as the
order of “Global orchestration”, “Adapting mosaic”, “Order from strength” and
“Techno garden”. The development trend of water footprint at president is most close
to “Global orchestration” scenario. The “Techno garden” development pattern is
advised to adjust the strategy in order to deal with water resource pressure in future.

(4) The relationship between water footprint and GDP per capita fits the “N” style
environmental Kuznets curve. There will be an inflection point under all prediction
scenarios before 2020. The growth of economic will still dominate the increase of
water footprint in future.

(5) Following adaptive measurements are advised: improve and apply water saving
technology; improve the recycling efficiency of water resource; adjust the industrial
structure; propose scientific consuming pattern; allocate water resource scientifically;

take full advantage of virtual water strategy.

Key Words: Jiulong River Watershed; water footprint; assessment indexes; scenario

prediction; adaptive measures
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