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Fig. 1 Biogeochemical cycle of key biogenic elements in water fluctuation zones and reservoirs under reservoir operations
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Fig.2 Changes of water temperature regime and effective accumulated temperature regime for Coreius guichenoti gonadal
development and critical temperature for Coreius guichenoti spawning under the operation of Xiluodu Reservoir

in the Jinsha River
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Fig.3 Stress effect of TDG on fish and the dynamic of TDG in the downstream reservoir and the
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Fig.5 Riverine zone and lacustrine zone of fish habitat between Xiluodu and Xiangjiaba cascade reservoirs in the

Jinsha River, the effect of fish breeding and releasing
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Chinese carps spawning in Yidu section
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Fig.7 Changes of tributary morphology after dam removal and the assessment on its effect for fish habitat

compensation between Xiluodu and Xiangjiaba cascade reservoirs in Jinsha River
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Effects of hydropower development on aquatic eco-environment and
adaptive managements*

CHEN Qiuwen ">, ZHANG Jianyun'”, MO Kangle’, CHEN Yuchen’, GUAN Tiesheng',
WANG Guoqing', LIN Yuging™~
(1. State Key Laboratory of Hydrology- Water Resources & Hydraulic Engineering, Nanjing Hydraulic Research Institute,

Nanjing 210029, China; 2. Yangize Institute for Conservation and Green Development, Nanjing 210098, China;
3. Center for Eco- Environmental Research, Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; FEco-environmental conservation has been a long challenge and even bottleneck for sustainable hydropower
development. This study comprehensively reviewed the advances of researches on river damming impacts on biogeo-
chemical cycling and thereby the aquatic eco-environment effects, zoobenthos habitat, fish habitat and migration
routes, as well as structure and non-structure conservation measures. It analyzed the current challenges in fundamen-
tal researches and engineering applications as well as the underlying reasons, and highlighted the core aspects for fu-
ture investigations. These include: (D Long-term in-situ monitoring to discover the interception, transformation and
transport processes of biogenic elements, and reveal the associated mechanism as well as the accumulated eco- envi-
ronmental impacts; @ Reservoir induced changes in effective accumulated temperature regime for fish gonadal devel-
opment and critical temperature regime for fish spawning, and consequently their joint effects on fish reproduction. In
particular, the study pointed out the irrationality of some mandatory measures for indigenous fish conservation at pres-
ent, and proposed the options such as ecological flow and tributary habitat compensation for high dams, and finally it

provided some novel technologies to quantitatively assess the efficiency of conservation measures.

Key words: hydropower; eco-environmental effects; modelling and assessment; adaptive management
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