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Annual streamflow sensitivity to annual precipitation

Amplified response:    >1% streamflow change

Dampened response: <1% streamflow change

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of mean and 
extreme streamflow to climate variability across Europe“

1% precipitation change

abstract



Climate features more strongly related to streamflow sensitivity 

This model explains roughly 50% of the streamflow 
sensitivities to precipitation 

In the Netherlands we 
have a lot of data…

…but it is fragmented.

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of mean and 
extreme streamflow to climate variability across Europe“
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European streamflow sensitivities

abstract
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What? 
Mapping streamflow 
sensitivity to climate 
variability across Europe

Why?
Identify where and why 
streamflow changes more 
when the climate gets 
drier/wetter and 
warmer/colder 
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(ACCEPTED, HESS). 
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European streamflow sensitivities to annual precipitation variability

abstract

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of 
mean and extreme streamflow to climate variability across Europe“

Streamflow elasticity to precipitation 
%-change of streamflow per %-change 
in precipitation

Dampened response
1% P change à <1% Q change

Amplified response
 1% P change à >1% Q change



European streamflow sensitivities to annual precipitation variability

abstract

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of 
mean and extreme streamflow to climate variability across Europe“

Typically, annual mean and max 
flows amplify precipitation 
variations, whereas min flows 
dampen them. 

Northern Poland and Baltic States 
are remarkably insensitive to annual 
precipitation variations. 

Elasticities of low flows tend to be 
more localised and less related to 
precipitation variability compared to 
elasticities of mean and max flows. 



Combined streamflow elasticities as a measure of resilience in extreme flows

Considering elasticities of Qmax and Qmin 
combined as a measure of resilience in extreme 
flows. 

In most catchments, max flows are sensitive to 
precipitation, but min flows are resilient . 

Catchments that are sensitive in their min flows 
but that have resilient max flows are rare. 
Classes are regionally clustered but also show 
local spatial heterogeneity 

abstract

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of 
mean and extreme streamflow to climate variability across Europe“



European streamflow elasticities to seasonal precipitation variability

abstract

Max flow in mountainous Central 
Europe is highly sensitive to summer 
precipitation.

Mean and max flows in Spain are 
particularly sensitive to winter 
precipitation. 

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of 
mean and extreme streamflow to climate variability across Europe“



Streamflow sensitivities to temperature variability across Europe

abstract

Annual mean, max and min flows 
scale both negatively and positively 
with annual temperature

On average, temperature is weakly 
related to streamflow

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of 
mean and extreme streamflow to climate variability across Europe“



Climate features are more strongly related to streamflow elasticity 
but no single characteristics dominates

This model explains roughly 50% of the streamflow elasticities to precipitation abstract

Hemshorn de Sánchez et al. (accepted, HESS). “Sensitivities of 
mean and extreme streamflow to climate variability across Europe“



Further explore human influence on streamflow response to precipitation

What? 
Assemble Dutch streamflow dataset and 
classify catchments according to their 
streamflow behaviour

Why?
Allow comparison of catchments and 
understand possible effects of water 
management practices

How to apply?
Target water management measures

abstract



Hydrological signatures: Outlook

abstract

Can we associate signatures to catchments characteristics/processes?

Can we group catchments into typologies of similar streamflow behaviour?


