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Water and sediment are the dynamic conditions of material transportation in the
river. Benthic invertebrates, fishes, and Yangtze finless porpoises belong to
the predation chain, and are the typical indicator species, wide trophic specie
s and flagship species in aquatic ecosystems, respectively. The water and sedim
ent transport regime and river—lake connection in the middle and lower reaches
of the Yangtze River are significantly affected by the upstream reservoirs, lea
ding to the degradation of typical aquatic animal habitats. This study establis
hed a data—set of hydrodynamics and aquatic animals in the mainstream of Yangtz
e River, Taihu Lake and Poyang Lake, analyzed the characteristics of aquatic ec
ological evolution, and constructed habitat models of typical aquatic animals u
nder the changing water and sediment conditions. The reliability of the models
was verified through applications in Taihu Lake and Poyang Lake, and the impact
of hydrodynamic changes and hydraulic project operation on aquatic animal habi
tats was analyzed.Water and sediment variation are the main physical factors le
ading to the aquatic animal habitat succession in the middle and lower reaches
of the Yangtze River. The sediment discharge is reduced, and the river channel

is scoured. The abundance of benthic invertebrates are reduced, which is negati

vely related to the riverbed stability. Changes in runoff during the year, and




the drop in sediment content and water level, lead to an increase in water and
sediment outflow from Poyang Lake. Thus, the problem of drying water bodies bec
omes more prevalent, and the habitat suitability of aquatic animals decreases
The barrier effect of the dam has led to the fragmentation of habitats, and the
number and diversity of benthic invertebrates and fishes, the proportion of th
e four major Chinese carps, and the number of Yangtze finless porpoises are dec
reasing. A growth dynamics model of benthic invertebrates was constructed, the p
rocesses of feeding, respiration and excretion, and prey were defined, and the
environmental preference functions of benthic invertebrates for bed surface mor
phology and water temperature were quantified. A habitat suitability model of t
he Yangtze finless porpoise was constructed, and the Boltzmann equation and pie
cewise function were used to quantify the preference of the finless porpoise fo
r flow velocity and water depth, and the food availability function was defined
to quantify the limitation of fish resources. By simulating the temporal and s
patial distribution of Corbicula fluminea in Taihu Lake and the spatial distrib
ution pattern of the finless porpoise in Poyang Lake, the parameter calibration
and the reliability verification of the typical aquatic animal habitat models
were completed. In the model calculation and analysis, it is found that: (1) the
bed surface morphology driven by the wind field and water temperature in Taihu
Lake dominate the spatial distribution difference and biomass growth cycle of
Corbicula fluminea, respectively. Environmental factors have a cumulative effec
t on benthic invertebrates, and the benthic biomass exhibits a lag in response
to environmental changes. (2) Currently, the important reasons for the decrease
in finless porpoises in Poyang Lake’ s waterways and main lake areas are the sh
rinkage of the water surface and the decline in fish resources, respectively. I
t is predicted that, the changes of finless porpoise abundance in the main lake
area will tend to be flat in the future. However, the number of finless porpoi
ses entering the main lake area through the channel has decreased and hence, th
e fragmentation of habitats is increasing. (3) The impact of the proposed hydra
ulic project in Poyang Lake on aquatic animal habitat is two—fold, increasing t
he water depth and surface area, which is conducive to the restoration of habit
at suitability. However, the dam leads to physical isolation, reducing hydrauli

¢ connectivity, and is thus harmful to the movement of migratory animals
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