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In the following, parameter values are listed for each application separately. In application 3 

and 5, numerous parameters adopted dependencies on model-specific states. Hence, these 

relationships are also furnished and the meaning of introduced parameters can be found in the 

parameter list. 

 

  



App. 1: Growth and mortality at varying temperatures  

 

Parameter Value 

Q10 mort 1.06 °C
-1

 

Q10 growth 1.5 °C
-1

 

rmax 0.024 d
-1

 

Tmax 40 °C 

Tmin 0 °C 

Topt mort 6.5 °C 

Topt growth 17 °C 

 0.003 d
-1

 

 

 

 

 

 

  



App. 2: Seasonal regulation mechanisms 

 

Parameter Value 

Q10 52° N 2.1 °C
-1

 

Q10 60°N 1.9 °C
-1

 

Rmax 52°N 0.036 mm d
-1

 

Rmax 60°N 0.028 mm d
-1

 

Topt 52°N 28.7 °C 

Topt 60°N 26.5 °C 

Dcrit 52°N 12.5 h 

Dcrit  60°N 16.0 h 

Tmax 40 °C 

 

 

  



App. 3: Dispersal induced by extreme drought events  

 

 

 

 
 

Parameter Value Meaning 

Q10 growth 1.6 °C
-1

 shape parameter of temperature response, 

growth 

Tmax,growth 26 °C maximum temperature, growth 

Topt growth 18 °C optimum temperature, growth 

Q10 birth 2 °C
-1

 shape parameter of temperature response, 

reproduction 

Tmax, birth 26 °C maximum temperature, reproduction 

Topt, birth 18 °C optimum temperature, reproduction 

μW 0.08 water depth dependent mortality rate 

μs 0.044 d
-1

 size dependent mortality rate 

b(s,n) 0.0045 d
-1

 total number of offspring 

smin 3 mm minimum size for reproduction 

smax 12 mm maximum size for reproduction 

bmax 0.0016 mm
-2

 d
-1

 maximum birth rate 

 15 shape parameter for water depth response 

 10 cm critical water depth (taking refuge) 

 30 cm critical water depth  (resumption) 

 40 d time lag water depth response 

kum 0.03 d
-1

 dispersal rate between population in 



upstream and main reach 

kmu 0.01 d
-1

 dispersal rate between population in main 

and upstream reach 

kmr 0.10 d
-1

 dispersal rate between population in main 

reach and refuge 

krm 0.10 d
-1

 dispersal rate between population in 

refuge and main reach 

kmd 0.03 d
-1

 dispersal rate between population in main 

and downstream reach 

kdm 0.05 d
-1

 dispersal rate between population in 

downstream and main reach 

γ 0.0089 d
-1

 growth rate 

sm 12 mm maximal body length 

D 0.0023 mm² d
-1

 Diffusion coefficient 

α1 0.0041 d
-1

 empirical Parameter for the temperature 

dependence of mortality 

α2 0.0698 °C
-1

 empirical Parameter for the temperature 

dependence of mortality 

sc1 2 mm critical size juvenile mortality 

sc2 12 mm critical size adult mortality 

κs 25 shape parameter size-dependent mortality 

sn 0.7 mm mean size at birth 

sd 0.2 mm standard deviation of size at birth 

 

  



App. 4: Biotic interactions 

 

Parameter Value 

Q10 52° N 2.1 °C
-1

 

Q10 60°N 1.9 °C
-1

 

Rmax 52°N 0.036 mm d
-1

 

Rmax 60°N 0.028 mm d
-1

 

Topt 52°N 28.7 °C 

Topt 60°N 26.5 °C 

Dcrit  52°N 12.5 h 

Dcrit  60°N 16.0 h 

Tmax 40 °C 

a(s) = const = a 1 

K 45 

 

 

 

 

 

 

 

  



App. 5: Coupled consumer-resource dynamics 

 

 

 

 

 

 

 

 



 

 

 



 

 



 

 

 

Symbol Unit Meaning 

amax 0.1 d
-1

 Microbial decay rate 

b 10 y
-1

 Number of broods per year 

ec 0.0001 m
2
 d

-1
 mg

-1
 Encounter rate 

gmax 0.19 d
-1

 Maximum rate of leaf conditioning 

Ibase 0.0001 g mg
-1

 d
-1

 Feeding rate on unconditioned leaves 

Iceil 0.0004 g mg
-1

 d
-1

 Feeding rate on maximally conditioned  leaves 

Lc 0.1 g m
-2

 Critical total leaf litter for starvation 

lc 0.1 Fraction of leached leaf fall 

q10b 4.4 °C
-1

 Temperature coefficient reproduction 



q10f 1,85 °C
-1

 Temperature coefficient feeding and growth 

q10L 2 °C
-1

 Temperature coefficient decay 

rmax 0.1985 mm
-2

 Maximum reproduction rate 

sb 6 mm Minimum size for reproduction 

sc1 3 mm Critical size of the juvenile mortality 

sc2 18 mm  Critical size of the senile mortality 

sf 3 mm Minimum size for litter feeding 

smax 18.89 mm Maximum size 

Tmaxb 29 °C Maximum temperature reproduction 

Tmaxf 40 °C Maximum temperature feeding and growth 

TmaxL 40 °C Maximum temperature decay 

Toptb 14.4 °C Optimal temperature reproduction 

Toptf 17.44 °C Optimal temperature feeding and growth 

ToptL 30 °C Optimal temperature decay 

 0.155 °C
-1

 Shape parameter mortality 

β1  25 Shape parameter mortality 

β2  10 Shape parameter mortality 

βL    8 Shape parameter mortality 

γ  0.0062 d
-1

 Bertalanffy growth rate 

𝜀  0.7 shredding efficiency 

η   0.006 g Energy loss per newborn 

ηE   0.006 g d Energy loss per newborn; rate response function 

μ  0.0018 d
-1

 Basic mortality 

μj 0.002 d
-1

 Juvenile mortality 

τs  50 d Average survival time under starvation 

 

 


