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Aquatic ecosystems are an important part of natural ecosystems, which are affec
ted by human activities and climate change, and often show the characteristics
of habitat fragmentation, biodiversity damage, and ecological function degradat
ion. Comprehensive and effective aquatic ecosystem assessment is essential for
aquatic ecosystem evolution analysis and management. The existing aquatic ecosy
stem assessment mostly adopts health and integrity assessment, involving the in
tegrity of physical, chemical and biological elements, focusing on the static c¢
haracteristics of aquatic ecosystem elements; However, the lack of analysis of
the connections between aquatic ecosystem elements (such as network characteris
tics) and the dynamic changes of elements (such as stability and early warning
signals of regime shifts) may lead to one-sided evaluation results and omission
of systemic and dynamic problems in aquatic ecosystems. At the same time, due
to the influence of in—situ monitoring points and monitoring frequency, data ac
quisition is usually an important factor limiting the evaluation of aquatic eco
systems. Aquatic ecosystem modelling can improve and expand the aquatic ecosyst
em dataset, but most of the existing models lack the coupling of water, sedimen
t and aquatic ecosystem, and it is difficult to provide comprehensive aquatic e

cosystem data under complex water and sediment conditions.Starting from the sys

temic modelling of the coupling of water, sediment and aquatic ecosystem, this




paper highlights the influence of water and sediment transport and riverbed evo
lution on aquatic ecosystem elements, improves the simulation effect of aquatic
ecosystem under complex water and sediment conditions, and provides high—densi
ty and high-precision data support for aquatic ecosystem assessment. On this ba
sis, a multi—-dimensional aquatic ecosystem assessment system is constructed, co
vering aquatic ecosystem health and integrity assessment, network assessment an
d stability and regime shift assessment, and realizes multi—dimensional analysi
s of aquatic ecosystem elements, the connections between elements, and the dyna
mic characteristics of elements at large temporal and spatial scales, so as to
make up for the limitations of existing aquatic ecosystem assessment methods. Th
e above coupled model and multi—dimensional assessment system are applied to th
e assessment practice of typical lake and reservoir ecosystems, and the evoluti
ons of aquatic ecosystems in Poyang Lake and Three Gorges Reservoir under the i
nfluence of human activities are analyzed. The results show that the Poyang Lak
e water conservancy project can mitigate the destruction of the aquatic ecosyst
em of Poyang Lake under the influence of human activities, mainly in the form o
f improving the lake water level in autumn and winter to provide more habitat f
or aquatic life, but bringing new potential risks, such as hindered fish migrat
ion and high nitrogen and phosphorus concentrations in autumn and winter. After
the construction of the Three Gorges Reservoir, a unique riverine reservoir ec
osystem has been formed, and its transition zone is in a relatively fragile sta
te, which requires appropriate fisheries control policies to alleviate this vul
nerability, and different management methods are applied for different regions
The systemic model coupling of water, sediment and aquatic ecosystem and the mu
lti-dimensional aquatic ecosystem assessment system can better analyze and asse
ss the evolution of aquatic ecosystems such as Poyang Lake and Three Gorges Res
ervoir under climate change and human disturbance, and provide a new analytical

perspective for aquatic ecosystem management and restoration.
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