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Table 1 Index system for assessing the eco-environmental

impact of small dam-type hydropower
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Fig.1 Hierarchy structure of the index system for
assessing the eco-environmental impact of small
dam-type hydropower
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Table 2 Values of global proportional factor and Chinese

yield factor of biologically productive land patterns
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Table 5 Judgment matrix of aquatic ecosystem( B2)
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Table 6 Judgment matrix of terrestrial ecosystem( B3)
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Table 7 Judgment matrix of the eco-environmental

impact (A) of small dam-type hydropower
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Assessment of Eco-environmental Impact of Small Dam-type
Hydropower by Integrating Ecological Footprint and
Analytical Hierarchy Process

HUANG Zhuo'* ,LIU Yue-xiao', WANG Zhen-hua'* LI Qing-yun'"
(1.Basin Water Environment Research Department, Yangtze River Scientific Research Institute,
Wuhan 430010, China; 2.Hubei Provincial Key Laboratory of Basin Water Resource and

Eco-environment Science, Yangize River Scientific Research Institute, Wuhan 430010, China)

Abstract ;: Small dam-type hydropower project has negative impact on water resources and water eco-environment de-
spite of electricity generation in substitution of firewood. Assessing the eco-environmental impact of dam-type hydro-
power is of crucial significance for a rational development of water resources and a coordinative relationship between
hydropower construction and nature, economy and society of the drainage basin.In the present research, a compre-
hensive assessment model for small dam-type hydropower is established. An index scoring system is built by analyti-
cal hierarchy process and the weights of indexes are given according to ecological footprint. The applicability of the
assessment model is examined by case study on a small dam-type hydropower station in northwest China. Results
suggest that the model enhances the practicability and objectivity of assessment results, and also improves the com-
parability among different stations. It also provides a novel scientific approach for the objective assessment of eco-

environmental impact of small dam-type hydropower.

Key words: dam-type small hydropower; analytic hierarchy process; ecological footprint; index scoring system;

ecological impact assessment

(EEES®)

evolution characteristics of runoff in source regions of Yangtze River were investigated using statistical methods. On
this basis, the impacts of both surface meteorological factors and upper atmospheric circulation factors on runoff
were evaluated. Results show that runoff at Zhimenda station in the headwaters of Yangtze River distributed uneven-
ly during a year, and a significant increasing trend is observed with regard to annual runoff. An obvious abrupt
change in the year of 2004 was observed for runoff time series from 1956 to 2016. Wavelet analysis indicated that
there were two significant periods of these time series, which were 7—8 years and 20—21 years, respectively. The
biggest power of the spectrum was observed in the 42—-43 year period. As for the impacts of different meteorological
and atmospheric factors on runoff, our study indicated that precipitation was the leading driving force for runoff
variation, and the role of water surface evaporation was also important. The variation of runoff was also influence by
air temperature, but the effect was not significant enough. There was good agreement between monthly runoff obser-
vations of Zhimenda station and the Tibetan Plateau Index_B (TPI_B). Both the spatial distribution and magnitude

of precipitation agreed well with the Tibetan Plateau vortex.

Key words : headwaters of the Yangtze River; runoff evolution; factor of atmospheric circulation; Tibetan Plateau

Index; surface meteorological factors





