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On the suitable ecological water levels for feeding and fattening of juvenile and adult four major
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Abstract: Lake Dongting is the second largest natural lake connected to the middle and lower reaches of the Yangtze River. It provides
key habitats for four major Chinese carps and bears irreplaceable ecological functions and economic values. Based on hydrological and
topographic datasets from 2016 to 2020, this study built a two-dimensional hydrodynamic model for Lake Dongting. This study simulated
the spatial distributions of flow velocity and water depth in the study period, and established flow velocity and water depth suitability
curves for juvenile and adult individuals of the four fish species via existing peer-reviewed literature. This study further computed the
Habitat Suitability Index (HSI) and Weighted Usable Area (WUA) from July to October during 2016-2020, and fitted the correlation
between WUA and water level at Chenglingji Station. Suitable ecological water levels of Lake Dongting were therefore determined. The
main results are as follows. (1) The optimal flow velocity for phytophagous juvenile four major Chinese carps is 0.1-0.2 m/s, with an
optimal water depth of 0.7—1.6 m. Adult individuals have the optimal flow velocity of 0.1-0.3 m/s and the optimal water depth of 2.0-4.0

m. (2) From 2016 to 2020, monthly mean flow velocity and water depth from July to October presented an overall decreasing trend. Flow
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velocity was relatively higher in South Lake Dongting and lower in East Lake Dongting. Both hydrological indicators in 2020 were higher
than those in other study years. (3) During 20162020, monthly mean HSI and WUA of juvenile fish ranged from 0.004 to 0.14 and 12 to
402 km? in July—August, while those of adult fish ranged from 0.05 to 0.23 and 146 to 683 km? in September—October. Both juvenile and
adult fish obtained the highest habitat suitability in non-mainstream zones of South Dongting Lake. (4) The ecological water level suitable
for juvenile fattening is 26.9-28.0 m, with a corresponding WUA of 342 km? accounting for 13% of the total lake area. The suitable
ecological water level for adult fish is 29.0-30.0 m, with a corresponding WUA of 832 km? accounting for 32% of the total lake area. This
study provides scientific references for the ecological conservation of Lake Dongting aquatic ecosystems.

Keywords: Lake Dongting; the four major chinese carps; feeding and fattening of juvenile fish; feeding and fattening of adult fish;

ecological water level
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Fig.2 Topographic distribution of lake area before and after large cross-section re-check (a: before re-check; b:

after re-check)
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Fig.3 Model mesh, boundary conditions and wind field settings (a: Mesh and boundaries; b: Wind field of East Lake Dongting
¢: Wind field of South Lake Dongting; d: Wind field of West Lake Dongting)
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Fig. 4 Calibration and validation of water level and velocity at Chenglingji, Dongting Lake

(a: Water level calibration & validation; b: Flow velocity calibration & validation)
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Tab. 1 Mean velocity, water depth and water level of Lake Dongting, July—October, 2016-2020

FE4 Ay IR m/s SRR m SFHIKAL m
7 0.10 7.68 31.88
8 0.15 7.84 32.04
2016
9 0.09 2.99 27.19
10 0.10 2.69 26.89
7 0.12 9.37 33.57
2017 8 0.10 4.95 29.15
9 0.10 4.58 28.78




10 0.08 5.12 29.32

7 0.12 7.28 31.48

8 0.07 6.04 30.24
2018
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8 0.13 6.82 31.02
2019
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10 0.07 6.37 30.57
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Fig. 5 Spatial distribution of velocity and water depth in Lake Dongting

(a: Min. monthly mean velocity; b: Max. monthly mean velocity; ¢: Min. monthly mean water level; d: Max.
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Fig. 6 Fattening suitability curves of juvenile and adult four major Chinese carps

(a: Velocity suitability curve of juveniles; b: Water depth suitability curve of juveniles; c: Velocity suitability

curve of adults; d: Water depth suitability curve of adults)



2.2.2 MR ERMRE  HMORS NI ISR ATR, 2016—2020 HPUKZ 41 2%
THE N/ A & B HSTHRE T 0, SR A BE e EARECN 0.14, e/ A RS TR AT AR wuA
9 12km?, F kA SIS AT A AU 402 km?; 2016—2020 4 UK SR A0 RA1H B AL R H #0& B
880N 0.05, KA EIEEPEEEO 0.23, o A ST R TR Y 146 km?, S5k H A S AT A
FIHIAN 683 km? (3£ 3).
# 3 2016——2020 &)t K i A & AL H SRS i B F R HOR Al A AT AR
Tab. 3 Monthly mean HSI and usable area for feeding-fattening juveniles and adults, 20162020
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10 0.09 248
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Fig. 8 Proportion of various habitat quality types for feeding-fattening juvenile and adult four major Chinese
carps, 2016-2020
(a: Habitat quality proportion of feeding-fattening juveniles; b: Habitat quality proportion of feeding-fattening
adults)
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