
Worcester shad symposium

Shad range-shift response to climate 

change: a multi-model approach 

Géraldine Lassalle, Patrick Lambert and collaborators 

(INRAE)



Species distribution model diversity

Compromise between realism and model complexity

(Tourinho, pers. comm.; Tourinho and Vale, 2022)

Hybrid

Correlative MechanisticConceptual 

differences

Forecast 

differences

Methodological 

differences

Applicability

Pros and cons

Models



Probability of a habitat to sustain a 

stable/functional population for a given 

species under present/past conditions

Correlative Mechanistic

X1

Xn

V1

Vp

Spatialized environmental variables 

including climatic

Y1

Yn

Distributional data

G
IS

Period 1Period 1

B
ib

lio
gr

ap
hy

, d
at

ab
as

es
;..

.

~
explained by

Probabilities of a habitat to be 

suitable for a given species 

under present/past conditions

Species distribution model diversity (Guisan and Zimmermann, 2000; Thuiller et al., 2003; 

Chuine and Régnière, 2017)
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Only temperature 

changed; 

precipitations were 

not retained

Correlative approach in catchments (Lassalle et al., 2008)
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Key messages on shads’ distributions

 Both species not threatened by a rise in temperature

Importance of considering other climate-related variables such as discharge for 

aquatic organisms
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Key messages on shads’ distributions

 Both species not threatened by a rise in temperature

Importance of considering other climate-related variables such as discharge for 

aquatic organisms

 No major negative changes in allis shad marine distribution under climate change

Necessity of considering other country declarations in terms of diadromous species 

catch and bycatch in modelling works
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Hybrid approach with HyDiaD (Barber-O’Malley et al., 2022a,b)

Saturation rate (SR) in catchment i at time t 

is equal to Eq (2)/Eq. 1

HSIi,t x Dmax x A (Eq. 1)

1 x Dmax x A, with HSImax = 1

Min(HSIi,t x Dmax x A; Bi,t x r) (Eq. 2)

Allis shad in the Garonne River

Allis shad in the Loire River

1950 2000 2050 2100

RCP8.5

RCP8.5



Hybrid approach with HyDiaD (Barber-O’Malley et al., 2022a,b)

Not the same story for the two 

species; in accordance with 

correlative approaches

Allis shad Twaite shad



Key messages on shads’ distributions

 Both species not threatened by a rise in temperature

Importance of considering other climate-related variables such as discharge for 

aquatic organisms

 No major negative changes in allis shad marine distribution under climate change

Necessity of considering other country declarations in terms of diadromous species 

catch and bycatch in modelling works

 Twaite shad confirmed as being positively affected by a rise in temperature

Importance of monitoring twaite shad populations at the northern distribution edge 

(e.g. eDNA tracking) 



Land-sea continuity multi-model approach (Dambrine et al., in prep; Elliott et al., 

under review; Frans et al., 2018)
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Key messages on shads’ distributions

 Both species not threatened by a rise in temperature

Importance of considering other climate-related variables such as discharge for 

aquatic organisms

 No major negative changes in allis shad marine distribution under climate change

Necessity of considering other country declarations in terms of diadromous species 

catch and bycatch in modelling works

 Twaite shad confirmed as being positively affected by a rise in temperature

Importance of monitoring twaite shad populations at the northern distribution edge 

(e.g. eDNA tracking) 

 How to integrate human pressures indices in large-scale modelling works?



Gironde estuary, STURAT sampling campaign

(Picture: Marie-Laure Acolas)
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