
Techno-ecological indicators

for a better description and management 

of water bodies in Norway

Peggy Zinke*, Audun Ruud**, Ingrid 
Nesheim***, Berit Köhler** and others

* NTNU-IVM (Postdoc); SINTEF ER,** NINA,*** NIVA



Project: SusWater
Sustainable governance of river basins with 
hydropower production (NFR, 2015-2018)

http://www.cedren.no/Prosjekter/SusWater

http://www.ntnu.no/
http://www.ntnu.no/


Context

EU Water Framework Directive (WFD);

Vannforskriften
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After review (laws, guidelines, 

project reports, papers, …):

> 240 potential indikators 

only for physical conditions 

and ecology!

 We have to choose a limited

number of key indicators which

can be used for administrational

tools.

 Some indicators can be defined in 

expert panels (e.g. for fish, 

biodiversity).

 For selected user interests we are

asking the stakeholders.

List of potential relevant indicators (selection)



Case areas

Sira-Kvina river basin 

Vosso-

Ostenfjorden 

river basin 

(Evanger-

concession, 

BKK)

Selected local user interests that are affected by 

river regulation and were identified in interviews

(WP3):

- Fishing (salmon; mountain lakes; fly-fishing)

- Rafting, padling

- Walking, cycling, skiing, hunting

- Bading / swimming

- Land use (sheep in the mountains)

- Aesthetics, educational activities
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Example: Rafting
Key parameters:

• River type (slope, 

bankfull width, 

substrate, curvature; 

“rapid anatomy” ….); 

• Discharge (seasonal 

distribution)

• Hydraulic structures in 

the river (e.g. weirs, 

large wood)

• Aesthetical aspects of 

the scenery; variation

• Accessibility



> 240 possible indicators*

Relationships between indicators. From Braat 1991, in Helming et al. 2008.

9 

ind.?

We have to choose some key indicators

* Only for physical or ecological 

parameters, based on a review 

of relevant guidelines, EU 

projects and papers

Key indicators that can

be linked to several

user interests:

- Discharge

- «River type»

- Temperature

(climate zone)

- Aquatic vegetation

- Shore- and 

floodplain vegetation

- Fish

- …



Implementation and further use
WP 4:  Include additional «user interest 

packages» into multi-criteria decition 

support tools

Example for multi-

criteria decision 

support tool 

(B. Köhler, NINA)

Further use:

NVE?
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