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Flexible hydropower and the energy system

©
 C

h
ri
s
to

p
h
 W

a
ld

e
r 

/ 
E

c
o

to
n
e

O
G

 (
2

0
2
1
)



Department Water, Atmosphere and Environment

Turbine operations and river flows
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The controversy of hydropower
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How can we improve sustainability of peaking hydropower?
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What are the most pressing questions?
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Alp et al. (2023). River Res Appl. 39(3), 283-291.



Aim:

To identify 100 high-priority, policy-relevant questions 
in the hydropeaking research and management field. 
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Key steps

6 languages

Global survey to solicit

research questions
Expert rating

of questions

Identification of 

high-priority questions

1 2 3
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Key steps – global survey
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Key steps

6 languages

220 stakeholders

432 questions

Knowlede gain?

Past studies?

Feasibility?

100 key questions

8 topic areas

Global survey to solicit

research questions
Expert rating

of questions

Identification of 

high-priority questions

1 2 3



Department Water, Atmosphere and Environment

Topic areas

Hydrology

• How does the temporal 
resolution of streamflow 
(or river stage) data 
affect assessments of 
hydropeaking 
hydrology?

Physico-chemical 
properties of water

• How does 
hydropeaking affect the 
water quality of the 
downstream river 
sections when released 
from eutrophic 
reservoirs?

River morphology and 
sediment dynamics

• How does 
hydropeaking affect the 
riverbed composition in 
terms of fine sediment 
content, sorting 
processes and particle 
size distribution?

Ecology and biology

• How does 
hydropeaking affect 
riparian or gravel bar 
invertebrate 
communities?

Socio-economic topics

• What respective roles
do different 
stakeholders and 
institutions play in 
shaping decision-
making about
hydropeaking?

Energy markets

• To what degree does
the grid stability and the
production flexibility of
different countries rely
on hydropeaking?

Policy and regulation

• How can hydropeaking
mitigation be more
consistently integrated
into environmental 
flows policy?

Management and 
mitigation measures

• What are the most
effective nature-based
mitigation measures
(e.g. habitat structures, 
bedforms, natural
ponds) for
hydropeaking?
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Questions – some examples

Hydrology

• How does the temporal 
resolution of streamflow 
(or river stage) data 
affect assessments of 
hydropeaking 
hydrology?

Physico-chemical 
properties of water

• How does 
hydropeaking affect the 
water quality of the 
downstream river 
sections when released 
from eutrophic 
reservoirs?

River morphology and 
sediment dynamics

• How does 
hydropeaking affect the 
riverbed composition in 
terms of fine sediment 
content, sorting 
processes and particle 
size distribution?

Ecology and biology

• How does 
hydropeaking affect 
riparian or gravel bar 
invertebrate 
communities?

Socio-economic topics

• What respective roles
do different 
stakeholders and 
institutions play in 
shaping decision-
making about
hydropeaking?

Energy markets

• To what degree does
the grid stability and the
production flexibility of
different countries rely
on hydropeaking?

Policy and regulation

• How can hydropeaking
mitigation be more
consistently integrated
into environmental 
flows policy?

Management and 
mitigation measures

• What are the most
effective nature-based
mitigation measures
(e.g. habitat structures, 
bedforms, natural
ponds) for
hydropeaking?
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Download all 100 questions

100 key questions to 
guide hydropeaking 
research and policy

Preprint available at SSRN: 

http://dx.doi.org/10.2139/ssrn.4426087
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How to use these questions?

100 
Qs

Researchers

Policy makers and 
practitioners

Research funders

Sutherland et al. (2011). Methods Ecol. Evol. 2, 238-248.
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Conclusions

100 key questions to 
guide hydropeaking 
research and policy

Preprint available at SSRN: 

http://dx.doi.org/10.2139/ssrn.4426087
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