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Analysis of impacts of extreme flood and drought events on habitat of Vallisneria spp. in dish-shaped lakes of
Poyang Lake//Xu Yifan', Lu Hao', Chen Liangang', Chen Liming', Zhou Ju', Zhang Lei’( 1. State Key Laboratory of
Water Disaster Prevention, Nanjing Hydraulic Research Institute; 2. College of Hydrology and Water Resources, Hohai
University)
Abstract: In response to the frequent occurrence of extreme flood and drought events, which have led to the continuous
degradation of the habitat of the Vallisneria spp. in dish-shaped lakes of Poyang Lake, a remote sensing-terrain-water depth
potential habitat suitability assessment method was constructed based on hydrological, remote sensing, terrain, and
monitoring data of the Vallisneria spp. The impact of extreme flood and drought events on the habitat of the Vallisneria spp.
was quantified. The results show that dish-shaped lakes exhibit significant interannual and seasonal fluctuations in water
area, with extreme flood and drought events producing maxima and minima of 53. 08 km® and 1. 80 km*, and mean
expansion and contraction rates of 0.41 km>/d and 0. 34 km’/d. In 2020, winter buds were detected only in Shahu Lake
(biodensity is 0. 34 ind/m*, biomass is 0. 01 g/m”) , representing a substantial decline from 2019, and no winter buds
were observed in 2022, indicating that consecutive extreme hydrological events severely disrupted population persistence.
The annual average potential habitat suitability from 2019 to 2024 is 0. 028 ~0. 420, and the suitable habitat area is 1. 47~
22.29 km®. The proportion of areas with high suitability (>0.6) in 2019, 2021, and 2024 is 30% ~40%. Low suitable
habitat area during the germination stage will limit subsequent growth of Vallisneria spp. Extreme flood and drought events
accelerate the degradation of potential habitats of the Vallisneria spp. by altering water depth patterns and compressing the
suitable water depth window during critical growth periods.

Key words: dish-shaped lake; Vallisneria spp.; habitat suitability; flood and drought events; Poyang Lake
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Fig.3 Potential suitability curves of water depth for

Vallisneria spp. at different growth periods
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Table 1 Water level change at Xingzi Station of
Poyang Lake
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2 7.7 12.02 5.24 7.22  11.79 5.20
3 9.25 15. 60 5.30 9.04 12.95 5.69
4 11. 14 15. 84 5.60 10.30 15.37 6. 86
5 12.99 17.95 8.56 12.04 17.06 6.75
6 14. 16 19.92 9.62 14.29 18.36 8.11
7 15.95 20.55 10.91 15.48  20.57 11.59
8 14.82 20.58 9.98 14.10 19.24 6.90
9 14.08 19. 64 8.79 12.36 17.11 4.96
10 12. 66 16. 69 7.26 10.33  16.04 4.80
11 10. 18 15.40 6.34 8.63 13.51 4.56
12 7.85 12.00 5.40 7.20 11.68 4.95
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Fig.4 Water surface area and its change rate in
dish-shaped lakes from 2019 to 2024
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N =>0.5~0.6
A =1>0.6~0.7 y
TR 29>0.7~0.8
SEEEE = >0.8~0.9 </

== (0~0.1

™ >0.9~1.0
m>0.1~0.2 d
E>0.2~0.3 d
=>0.3~0.4 )
£9>0.4~0.5 0.2 4

(a) 20204E7 140 () 20224E 111 19H]
Ee6 HEMBHZEHRPEERREEREREN
= E 5
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Table 2 Area proportion of different potential habitat

suitability ranges for Vallisneria spp.

EEEE TR L (%)

XIH 2019 4F 2020 4F 2021 4F 2022 4F 2023 4 2024 4F
0~0.1 22.35 4.47 32,72 33.36 92.00 9.02
>0.1~0.2 15.53 22.14 5.93  13.21  7.74  25.85

>0.2~0.3 4.77 26.44 4.09 6. 88 0.02 7.39
>0.3~0.4 6.27 20.08 5.27 6.50 0.04 5.57
>0.4~0.5 6.08 26.74 5.79 9.23 0.02 6.42
>0.5~0.6 5.78 0.13 6.21 3.97 0.03 6. 04
>0.6~0.7 8.93 0. 00 9.67 17.97 0.03 9.42
>0.7~0.8 30.29 0.00 30.32 8.79 0.01 30.29
>0.8~0.9 0.00 0.00 0.00 0.09 0.03 0.00

>0.9~1.0 0.00  0.00 0.00 0. 00 0.08 0.00
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