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Fig. 1 Relationship between Chongming North Lake and the north branch of the Yangtze River Estuary
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Tab. 1 Results of water quality monitoring in Chongming North Lake in March 2022
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Fig. 2 Layout diagram of biological corridor
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Fig. 3 Elevation of Chongming North Lake and the layout of the biological corridor

PEE L . AR AR DAY, AT DX I A e T ) 4
peasc] {,.@f 0.47 ~ 1.50 m/s""' iy FAE Y iiE
‘TJL7J</}|L§EE%HHL_LE/JF_ﬂ1 QLJuQ:F’ﬂ?'J TRy
3R 3T A a0 A 9o N [ st 0= A

x2 BIRTEERRKRE

A [) e 300 1t 4 7 1 Rl L, [R5 1 G 0 R A
ARG RITAL S A T (5% 2), ttﬁi%ﬁiélﬂ
L A S 1B 7 R A P S TR 0B

7 H (AR RN R B

&LEJ??@ IR IJ_'THS

Tab.2 Maximum velocity in vertical seams and the proportion of suitable fish trapping flow velocity during various conditions
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Tab.3 Water level change in North Lake impacted by storm surge occurred in North Branch of the Yangtze River

B B e X B AL/m JL R K A /m WX K A R AR I /m
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A study on construction of tidal biological channels connecting land and
sea and its impact on inland water bodies: taking the North Branch of the
Yangtze River Estuary and the North Lake as an example

JI Yongxing"**, TENG Fei'"”’, YAO Yixian"?, LI Lu"*’
(1. Shanghai Water Engineering Design and Research Institute Co., Ltd., Shanghai 200232, China; 2. Shanghai Ocean
Engineering Design and Research Institute of Arcplus Group, Shanghai 200232, China; 3. Shanghai Engineering
Research Center on Coastal Zone, Shanghai 200232, China )

Abstract: The establishment of effective biological corridors in the land-sea transitional zone can enhance the
biodiversity of the area, elevate the ecological quality and overall service capabilities of the coastal realm, and
foster the high-quality advancement of integrated sea-land development. This study takes Chongming North Lake,
located on the north side of Chongming Island, as a case of study to examine the viability of developing tidal
fishways utilizing existing trenches and culverts. Based on a 2D hydrodynamic numerical model and salinity
model, the hydrodynamic characteristics of different tidal fishway sizes and their impact on inland water bodies are
analysed, and the plant configuration and operation management measures of biological channels explored. Results
indicate that, firstly, by selecting the appropriate length of the biological corridor the distance between dams, and
the width of the gaps, it is possible to achieve an optimal flow velocity within the corridor for the passage of fish
and other organisms during specific period of tidal flux. Secondly, constructing a suitable scale of land sea
connected biological pathway can satisfy the functional requirements while mitigating the risks associated with
storm surge disasters. Thirdly, under typical tidal conditions with a 10-year recurrence interval, the water level in
Chongming North Lake fluctuates by about 20 cm. Even under a 100 year storm surge scenario, the water level can
be managed to remain below the designed limit. Fourthly, considering the daily influx of saline water, turbid
water and polluted water bodies in the northern branch of the Yangtze River Estuary, it is recommended to
undertake habitat creation within the biological corridor and to restore habitats in the North Lake area. The
arrangement of vegetation should take into account the dynamics of flow velocity, water level variations, and the
mixed zones of brackish-water.

Key words: land-sea connectivity; biological channels; tidal fishway; Yangtze River Estuary; Chongming
Island
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