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Multiple use of river 

? 
? 



Ecosystem services approach: Spatial Multicriteria Analysis 

Discharge -
dependant 

Ecosystem services: 
resources and 
processes supplied by 
the ecosystems to the 
humankind (MEA, 
2005) 



Study Area: upper Noce River basin 

Three main tributaries: 
Vermigliana 
Meledrio 
Rabbies 

Two large dams close to the 
source 

Gravel bed Alpine tributary of the Adige River in Trentino  
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Upper course, moderately impacted (Noce stream at Malè, 695 m a.s.l. ) 

Hydropeaking 
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Objectives 

Habitat modelling of a target specie 
(marble trout) 

Modelling of navigability for 
rafting and canoeing 

Four different discharge scenarios 

Environmental flow Recreational flow 

Suitability for trout and rafting in 
different discharge scenarios 



Methods 

Hydrological model (Cainelli, GEOTRANSF) 
 

Hydraulic model (Hec Ras, 1-D model) 

Habitat modelling : Casimir Computer Aided 
Simulation system for Instream flow 

Requiriments 
(www.casimir-software.de) 



 4 different hydrological scenarios 
Time series of daily discharges 

Real 

Flow duration curve 
(spatially distributed) 

Natural 

No hydropeaking 

Max hydropeaking 

Modelled time series 
without dams and 
anthropic effects 

Modelled time series 
with dams only release 
MVF 

Maximum daily 
hydropeaking over the 
calibration period (2001-
2006) 

Actual time series 



Hydraulic model 

River Analysis System Hec-Ras 4.1 (www.hec.usace.army.mil/software/hec-ras/) 
 
1-D model 
 
River geometry provided by the Servizio Bacini Montani – Provincia Autonoma di 
Trento 
 
The river was divided in sub-reaches according with significant variations of discharge 

Simultaneous measurements of 
discharge and water level with 
different methods to calibrate 
the roughness coefficient 

http://www.hec.usace.army.mil/software/hec-ras/
http://www.hec.usace.army.mil/software/hec-ras/
http://www.hec.usace.army.mil/software/hec-ras/
http://www.hec.usace.army.mil/software/hec-ras/
http://www.hec.usace.army.mil/software/hec-ras/


Habitat modelling 
Preference curves 

Adult trout Rafting 

Velocity 

Depth 

WUA                    
(Weighted Usable 

Area) 

HHS  
(Hydraulic Habitat 
Suitability index) 



Natural scenario; May; Discharge 19 m3/s 

Hydraulic habitat suitability - marble trout Results 



Max hydropeaking scenario; May; 24 m3/s  

Hydraulic habitat suitability -  marble trout 



No hydropeaking scenario; August; 13 m3/s 

Hydraulic habitat suitability - navigability 



Max hydropeaking scenario; August; 18 m3/s 

Hydraulic habitat suitability - navigability 
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Adult trout: Percentages of suitable habitat 

Real 

Natural 

No hydropeaking 

Max hydropeaking 

Good conditions in winter months except for max hydropeaking scenario 

Bad conditions in summer months, good conditions just for no hydropeaking scenarios 
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Rafting: percentages of suitable areas 

Real 

Natural 

No hydropeaking 

Max hydropeaking 

Hydropeaking guarantees the suitable conditions. Navigability is neglected in summer 
months without hydropeaking. 
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Conclusions 

Ecosystem services approach 
 
Evaluation of rafting and 
fish habitat: controversial 
role of HP 
 
Future Step: Including 
hydropower production in 
analysis 
 
Evaluation of recreational 
and environmental services 
(interviews, indicators) 

Final aim: trade-off discharge to optimize the ecosystem services 

Increasing HHS 

Decreasing HHS 



Thank you for your attention! 


