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Supporting information

Inter-individual variability

The inter-individual variability was achieved according to the method describe by Kooijman et. al.1 To do so, each combination

was simulated three times whilst sampling DEB model parameters by multiplying the input DEB parameters linked to the

surface-area-specific maximum assimilation rate of an individual by a scatter-multiplier. The multiplier was derived from a

log-normal distribution with standard deviation of 0.05.1, 2

Monte-Carlo simulations

We used Monte-Carlo simulations to sample parameters values in the Chemical stress level, Temperature, and Food distributions

(Chemical stress level×Temperature stress×Food stress×Stochasticity). We performed 7680 runs for the Temperate scenario

(16×8×20×3) and 8640 runs for the Tropical scenario (16×9×20×3) which allow us to cover efficiently the distribution

of the selected parameters.



Table S1. DEB-IBM parameters values.

Parameter Description Value

κ Fraction of mobilised energy to soma (-) 0.6783

κR Fraction of reproduction energy fixed in eggs (-) 0.953

k̇m Somatic maintenance rate coefficient (d−1) 0.33143

k̇ j Maturity maintenance rate coefficient (d−1) 0.19213

Ub
H Scaled maturity at birth (dmm2) 0.11083

U p
H Scaled maturity at puberty (dmm2) 2.5474

ν̇ Energy conductance (mmd−1) 18.13

g Energy investment ratio (-) 103

ḧa Hazard rate - ageing parameter (d−2) 3.04×10−6,3

sG Gompertz stress coefficient (-) 0.0193

cv Coefficient of variation of the parameter values (-) 0.053{
J̇XAm

}
Maximum specific ingestion rate (algae-cells mm−2 d−1) 3800003

H Half-saturation coefficient (algae-cells cm−3) 15853

juv-mort Juvenile resource-dependant mortality rate (d−1) 0.093

t-molt Days between reproduction molts (d) 2.83

ρ Resource dilution rate (d−1) U [0.005,0.1]

RMax Maximum resource density (algae-cells cm−3) 79254

Volume Volume of the water simulated (cm3) 200000

Stress-level Level of chemical stress (-) U [0,1.5] [4, Based on]

T Temperature of the environment (◦C) Based on rivers Thames and
Brahmaputra5

TA Arrhenius temperature (K) 64006

Tre f Reference temperature (K) 2936

The uniform distribution between a and b is noted U [a,b].
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Chemical stress = 0
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Chemical stress = Low
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Chemical stress = Medium low

0%

25%

50%

75%

100%

−100% −75% −50% −25% 0%
Proportional change 

 in population biomass (%)

P
re

va
le

nc
e 

(%
)

Chemical stress = Medium high
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Figure S1. Effect-size prevalence histogram. Prevalence distribution of the relative population biomass for the Temperate
(dark grey) and the Tropical (light grey) conceptual scenarios for the four ranges of chemical stress level.
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Figure S2. Effect-size prevalence plot. Population biomass relative to the no-chemical stress level population biomass
(baseline) as a function of the cumulative prevalence for the baseline state, the Temperate and the Tropical scenarios and for a
low, medium low, medium high, and high level of chemical stress.
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Figure S3. Prevalence plot with uncertainties. Representation of an effect size as a function of its cumulative prevalence
(solid line) with a low tier (dashed lines) and a high tier (dotted lines) uncertainty analysis.
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