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Fish ecology 

• We want to understand how fish use habitat 

• Individual fish use a range of habitats 

 different spatial and temporal scales 

• Ideally, we need to have habitat data across 
the entire river 
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Including spatial relationships 
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Including spatial relationships 

Spawning habitat (gravel) Spawning habitat (gravel) 
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Mapping? 
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Kartlegging 
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What is currently available 

• Coarse-scale imagery 
(Norge i bilder) 

• DEM data – too coarse 
for longitudinal gradient 

• Scattered ground-
surveys 
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Useful habitat information 

• Subtrate size 

• Depth 

• Channel characteristics 

 width 

 channel shape 

 longitudinal slope 

• Derived characteristics 

 hydraulic properties 

 reach type (sill, glide, rapids etc.) 
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Remote sensing extraction of 
habitat 

• Visible, thermal infrared, LIDAR 

• Satellite, aircraft, UAV 
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2 case studies 

• Helicopter imagery (Quebec) 

• UAV imagery (Norway) 
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Adding riverscape properties 
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Determining habitat characteristics directly 
from single images 

• Depth 

 Derived from light intensity (I) in red band 

 𝐷𝑒𝑝𝑡ℎ = 𝛼log 𝛽𝐼  

• Substrate size 

 Derived by local variation in light intensity 

Data obtained by CIRSA 
Remote sensing data processed by P. Carbonneau 
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Adding riverscape data 

Data obtained by CIRSA 
Remote sensing data processed by P. Carbonneau 
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Adding riverscape data 

Data obtained by CIRSA 
Remote sensing data processed by P. Carbonneau 
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Meso-scale information from 
remote sensing 
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UAV 
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Field work in Børsa & Skjoma 

Anders Foldvik 
 
Ragnvald Larsen 
http://www.mindland.com 
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Automated georectification of 
images (Pix4DMapper) 
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Extraction of elevation 
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Extraction of substrate size 
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Thermal infrared 

Quark into Huginn X1 
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Thermal infrared 
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Future needs - project types 

• Effects of hydropower 

 Obstructions, sedimentation, stranding, 
temperature 

• River channel modification 

 Channel shape 

 Substrate 

• Effects of flooding 

• Habitat relationships 

 Spawning areas 
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Future needs - data 

• Data types 

 Subtrate size, Depth 

 Channel characteristics 

• width 

• channel shape 

• longitudinal slope 

 Derived characteristics 

• hydraulic properties 

• reach type (sill, glide, rapids etc.) 
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Future needs – software 
development 

• Differentiating water and land 

• Look-angle-effect, shadows, sunglint 

• Ice, vegetation in water, white water 

• Depth & substrate 

• Habitat features from patterns in depth and 
substrate 

• Integration with GIS data 
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