
���������	���
����
����

Considerations for Salmon Habitat 
Monitoring in Large Watersheds 
Presented to Copper River Watershed Workshop
March 27, 2006, Anchorage, AK



Presentation Overview

• Introduce concepts of monitoring 
• Describe challenges to design 
• Discuss remote sensing tools
• Describe modeling 



Basin area of major rivers:

• Copper River Basin ~26,000 sq. miles = 
the size of West Virginia

• Columbia River Basin ~ 258,000 sq. miles 
= the size of France and Texas 

• Fraser River Basin (BC)~ 93,000 sq. miles







Monitoring is:

• Time consuming and difficult to sustain;
• Expensive - at first glance;
• Often the first to be cut when budgets are 

tight;
• Is absolutely essential to detect change.



Natural resource management:

• Ecosystems are complex
• Our understanding is imperfect
• Sciences are young 
• Information may never be available;
• managing people than resources.



Monitoring types :

• Status and trends in key indicators;

• Effectiveness - evaluate outcomes

• Test key assumptions



Status & trends

• Applies to larger areas or longer periods;
• Provides “context” from which to know 

characteristics and variability;
• Targets areas where more focused 

monitoring may be needed.



Effectiveness monitoring:

• Evaluates outcomes of actions taken to 
elicit a change or response;

• Lends itself well to testing assumptions of 
how things work;

• Can be adapted to different conditions



Copper River salmon:

• Understanding existing habitats at all 
scales;

• Focus on human influences;
• Preparing for climate change
• Proper design is the key!



Spatial scales in river monitoring

• Landscape 
• Watersheds 
• River reaches
• Segments within reaches
• Specific locations with segments
• Habitat unit scale (a pool v. a riffle)
• Micro-habitat feature (a rock crevasse)



Matching habitat indicators to 
appropriate scales

• Different processes operate at different 
scales 

• Inputs of water, sediment, solar and wood;
• Habitat indicators good at one scale may 

be less so at others
• Selection must be linked to defined 

objectives
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REASONS FOR LACK OF 
PERSISTENCE IN A REACH
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(southern 
paradigm)



Digital tools:

1. Extrapolate site specific information to entire 
watersheds

2. Develop hypotheses about expected habitat 
conditions to guide monitoring design
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Alluvial Fan and Valley Fill Areas
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Channel Gradient





Cascade Step-pool

Plane bed
Pool/riffle

Montgomery & 
Buffington 
Channel 
Classification 
Scheme
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Modif ied from Montgomery and Buffington, 1997
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