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Abstract: In order to explore the effects of different dam types on the environment a hybrid life cycle assessment ( hybrid4.CA) method is presented to
analyze and compare the greenhouse gas ( GHG) emissions for different hydropower project layouts with the same size throughout the whole life cycle. For
this purpose the Nuozhadu project with concrete gravity dam and rockfill dam schemes is selected as the example. The production stage transportation
stage construction stage and operation and maintenance stage of the material and equipment are taken into consideration in the life cycle. The results show
that the CO, emissions of gravity dam and rockfill dam are 1145.49x 10* t and 815.85%10* t CO,-eq respectively. The gravity dam increases CO,
emissions by approximately 40.4% as compared with the rockfill dam. The carbon footprints of the gravity dam in the production transportation and
operation stages are larger than that of the rockfill dam. However the carbon footprints of the rockfill dam is smaller than that of the gravity dam in the
construction stage. The operation stage is the greatest contributor to CO, emissions followed by the production stage the construction stage and the
transportation stage. The carbon emission factor of Nuozhadu hydropower station is obviously lower than that of the coal-fired power plant. The reasonable

development of hydropower is an effective way to achieve carbon emission reduction in the 12th Five-Year Plan.
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Fig.1 System boundary of the large hydropower life cycle
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Fig.2

rockfill dam ( a) and gravity dam (' b) in the construction

stage
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Fig.3 Greenhouse gas emissions proportion for gravity dam ( a) and

rockfill dam ('b) in the life cycle stage
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