
Maintaining functional connectivity is essential for reducing 

negative effects of climate change on endangered species

Qing Deng, Xinhua Zhang

State Key Laboratory of Hydraulics and Mountain River Engineering, 

Sichuan University, China 

25 May 2022



One page Introduction & Objectives
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Question: How fine-scale function connectivity influence spawning activities? 
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Limitations

Methodologies: Limitations
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Methodologies: functional connectivity modelling  for aquatic habitats
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NR HCD (habitat connectivity degree)
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Methodologies: functional connectivity modelling  for aquatic habitats

Framework
Hydrodynamic modelling
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Target species and study area

Target species: Chinese sturgeon  

Mating area

Incubation area

Study area: Yichang spawning ground



Result 1: Model Performance

(a) 1998 (b) 2003

 HCD is negatively correlated with functional connectivity.

 Model accuracy based on machine learning: AUC: 0.911>0.9; TSS: 0.809>0.8; F1 score: 0.870.



Result 2:  The variation of functional connectivity

 The mating areas shifts to upstream as functional connectivity decreases . 

WCA has a strong correlation with egg production.
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Result 3: The effect of climate changes on functional connectivity

Suitable temperature for spawning: 18－20.2℃

 Functional connectivity dramatically decreases when water temperature ＞20℃. 

Suitable temperature for incubation: 17－21℃

T=20℃ T=20.4℃ T=20.6℃T=20.5℃

WCA=3.1×105 m2

WCA=0

WCA=2.2×105 m2 WCA=1.2×105 m2

Chinese sturgeon spawning is likely to cease at 20.6 ℃.



 Functional connectivity predicting should be incorporated in aquatic habitat quality 

assessments.

 Functional connectivity between spawning habitats can influence the mating location, as 

well egg production.

 Functional connectivity of Chinese sturgeon spawning ground would be greatly damaged 

when the water temperature > 20.5℃.

Conclusions 

Thanks for listening !
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