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..and thanks to lots of Researchers for illustrations…. 

 
Flow target workshop, SINTEF, 23.-24. April 2012 



Focus – Flow targets 

• Finding the right balance 

• EUs blueprint for water – defining standards 

• Baselines 

• «Everyone» talks about it – practise? 

• «Enough» water in rivers is effective for 

• Fundamental for (key) aquatic organism 

• Riverine organisms 

• Key proseses 

• Landscape, recreation etc 

• Basis requirement for other mitigation 

measures 

• Flow target requirement, assessments 

• Significant adverse on hydropower 

• Environmental objectives 

 



Flow target - Environmental objectives 

• Crucial to define ambition level for  

• Environmental standards 

• Key issues and objectives 

• Establish dose-response relationship 

• Hydrology and ecological/environmental response 

• Morphological alteration 

• E.g. migration barriers 

• Physio-chemical change 

• Temperature 

• Acidification 

 



«Beliefs» EFR - methodology by Norwegian water 

managers….. 

• Hydrological indexes 

• “Hydrological impact on 

evolution” 

• Wetted area 

• Landscape consideration, 

recreation – human 

preferences. 

• Historical knowledge 

• Expert judgment 

• R&D results 

• E.g 13 cm/h 

• Habitat modeling and 

GES/GEP? 

 



Orkla – smoltproduction vs winter_Q 

 



Smolt production in Orkla 

 



Find acceptance level…. 

• Downstream HPP 

• By-pass sections 

 

• Importance of unregulated 

instream flow 

• Tempature 

• Water quality 

• Q 

 

•Surna (Skjermo) daily median 

•0 

•20 

•40 

•60 

•80 

•100 

•120 

•140 

•160 

•180 

•1
. 

ja
n

. 

•1
. 

fe
b

. 

•1
. 

m
a
r.

 

•1
. 

a
p

r.
 

•1
. 

m
a
i.

 

•1
. 

ju
n

. 

•1
. 

ju
l.
 

•1
. 

a
u

g
. 

•1
. 

s
e
p

. 

•1
. 

o
k
t.

 

•1
. 

n
o

v
. 

•1
. 

d
e
s
. 

•D
is

c
h

a
rg

e
  •
( •m

 •3
 •/
 •s
 •)
 

•Before 

•After 

•Surna (v/ Harang upstream of Trollheim KV)  Daily median 
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•Nedstraums utløp kraftverk 

•Bypass strekning 



WFD recommendations 

time

d
is

c
h

a
rg

e

channel maintenance flood 

habitat maintenance flood 

maintenance flows for spawning and dispersal 

freshet trigger flows for migration 

low flows for juveniles 
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Habitat 

Blocks vs reponse 



Gentle ramping 

• < 10-15 cm/hour 

• Better summer than winter 

• Better night than daytime 

• Speed and frequency of importance 

for impact  

• Dewatering time also important 

• Minimum flow requirement cricial! 

•JH Halleraker, DN / SINTEF Energi 



Bottlenecks? 
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•Lavvassføring vinter 

•Lavvassføring vår-sommar 

•Sommarvassføring for rekreasjon 

•Høgvassføring for kanalvedlikehald 

•Høgvassføring for oppvandring 
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Result and relevance of habitat modelling? 



Hydraulic geometry relations 
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Classification of water covered area - draft 

Økologisk 

tilstand 

Svært god God Moderat Dårlig Svært 

dårlig 

Qminreg/ 

Qminnat 

Vinter 

>0,80 0,80->0,60  0,60 ->0,40 0,40->0,25 ≤0,25 

Qminreg/ 

Qminnat 

Sommer 

>0,70 0,70 ->0,50 0,50 ->0,30 0,30 ->0,20 0 

•Tabell 7 Klassifisering basert på støtteparameteren minimum 7-døgns middel i vannføring om vinteren og 
sommeren i regulert elv (Qminreg) i forhold til naturlig vannføring (Qminnat):Qminreg/ Qminnat. 



Endangered species 



How much water is needed to achieve…? 

• Ecological or  

environmental objectives 

must be defined! 

• Mitigation measures 

method 

• Then dose-response 

relations  
• R&D 

• Expert judgment 

• Adaptive management 

• Building block 

• Ecological bottlenecks 

• Protect other env objectives 
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Summaries E-flow target and WFD 

• No – it is not the easiest task 

• Case by case acceptable? 

• Some flow targets possible to 

establish 
• Linked to key prosesses and indicators (water 

covered area) 

• Most relevant quality elements (e.g. fish) 

• Landscape, recreeation, other env objectives 

• Building block method an 

approprate framework 

• Multicriteria analysis and 

participation prosess  



 



Challenging to settle flow targets on top of Europe… 


