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D (developmental) Salmon habitat index of forest streams

Relevance:  Maintaining and protecting salmon and steelhead as sensitive aquatic species is very important to Oregonians.  Salmon and steelhead require more than clean water to survive and thrive.  Trends in salmon habitat conditions are proposed as an indicator of the physical capacity of forest streams to support salmon species.  This indicator is proposed to provide an evaluation independent of current numbers of fish that can be influenced by factors other than forest management.  The data for this indicator will be used to report the miles of high intrinsic potential habitat (HIP) that is in high quality condition in forested landscapes.  Information will be reported by species where there are models of high intrinsic potential habitat.  Coho salmon and winter steelhead will be the prime species to start with.

Overall Data Availability:
This is a newly proposed indicator that builds on the work done from the Oregon Coastal Coho Status Assessment and is based on the description and mapping of HIP completed under the Coastal Landscape Assessment and Management (CLAMS) research of the U. S. Forest Service Pacific Northwest Forestry Research Station.  The index as proposed will use the status and trends monitoring of aquatic habitats being conducted by ODFW in conjunction with HIP mapping from the CLAMS group.  The data will be available for all Oregon coastal basins, the Lower Columbia drainages and the John Day.  

Background:  This indicator addresses Actions D.1, D.2, D.7,  and E.1 of the Forestry Program for Oregon.  The indicator is a newly developing measure of habitat quality that does not reflect ocean conditions or species management actions (hatcheries, harvest, etc.).  The indicator is intended to identify only the contribution of habitat condition for salmon available on forest lands.

Related State, National, or International Indicators:  

Montreal Process Indicator 7:  The status (threatened, rare, vulnerable, endangered, or extinct) of forest-dependent species at risk of not maintaining viable breeding populations, as determined by legislation or scientific assessment.

Montreal Process Indicator 8:  Number of forest-dependent species that occupy a small portion of their former range

Montreal Process Indicator 9:  Population levels of representative species from diverse habitats monitored across their range.

Heinz Center:  At-Risk Native Species.  What are the percentages of forest dwelling species in various levels of risk to extinction?

Northeastern Area: 1.4: Status of forest/woodland communities and species of concern (with focus on forest associated species)

Oregon Benchmark #88:  Protected species. Species populations that are protected in dedicated conservation areas: a. species found in streams or rivers; b. other

Oregon Benchmark #85:  Freshwater species. Percent of monitored freshwater species not at risk: (state, fed listing): a. salmonids; b. other fish; c. other organisms (amphibians, mollusks)
Oregon State of the Environment Report:  The amount of intact or functional riparian vegetation found along streams and rivers.
Metric Descriptions:

	Metric 
	Data Source 
	Reporting Scale 
	Reporting Cycle 
	Reporting Responsibility
	Limitations/Considerations 

	Stream Habitat inventory data; pool:riffle ratio, residual pool depth, wetted width, riparian condition 
	ODFW
	Oregon coastal basins, the Lower Columbia drainages and the John Day Basin
	Annually
	ODFW
	Not available for all streams.  On-the-ground data collection required.

	Channel slope and channel confinement are measured
	USFS, PNW Research Station
	ESU or basin, available for coastal coho, Chinook and steelhead
	??
	OWEB
	Models not complete for all species and all basins.  Both the stream model and intrinsic potential model require ground-truthing. 


Indicator Description:  The indicator is an outgrowth of the work of the U.S. Forest Service Pacific Northwest Forestry Research Station on Salmon habitat and landscape characteristics.  The indicator uses the concept of “high intrinsic potential” (HIP) habitat for different salmon species.  The HIP is defined by physical stream characteristics (primarily channel slope and channel confinement).  The percentage or length of stream channels in forested landscapes that have high or moderate quality habitat as measured and defined by ODFW surveys would present a view of the relative extent of good condition salmon habitat within the forested landscape.  This indicator would not be biased by conditions in adjacent land uses or cover types.  The comparison would be only between forested landscapes and the relative extent of HIP in good or moderate condition on those lands.  
A modeled stream layer is used that approximates a densified stream network represented at a 1:24,000 scale.  Streams are modeled from a 10-meter Digital Elevation Model (DEM) to calculate gradient and valley morphology.  The model is limited by the accuracy of the raw data used, in this case, the 10-meter DEMs.  

The Intrinsic Potential Model predicts the potential for streams to provide high quality habitat for fish species of interest. The prediction is based on stream gradient, stream flow, and channel constraint. Gradient and constraint are calculated with a 10-meter DEM and flow is estimated using ODF’s average annual stream flow equation.  Intrinsic habitat potential is calculated at a reach scale. The reaches are defined as areas with homogenous channel constraint, flow, and gradient.  

Gradient, channel constraint, and average annual stream flow are related to intrinsic potential through habitat suitability index curves specific to the fish species of interest. Reach-scale estimates for the three stream attributes were modeled in conjunction with the digital stream network.  The strength of association between a stream attribute and fish-use is based on published literature. Intrinsic potential in each reach is then expressed as the geometric mean of the valley constraint, mean annual stream flow, and gradient.  Calculated intrinsic potential ranges from zero to one (or zero – 100%) with higher values indicating a greater potential to provide high quality rearing habitat. 

An 80% threshold for High Intrinsic Potential is recommended as a conservative estimate of the stream’s potential to provide high-quality habitat.

Quality Assurance:  For coho streams, sensitivity analyses have been completed evaluating the effects of changing the maximum gradient that represents the upper extent of coho and changing the value at which intrinsic potential is considered “high.”  The sensitivity analysis suggests that  estimates of accessible stream miles are sensitive to a shift in the gradient used to define the upper extent of coho.  The estimated percent of stream miles accessible would reduced by about 3 percent if the upper extent of coho habitat were defined as less than 5% rather than 7% gradient.  Estimates of percent of stream miles with limited access were relatively insensitive to shifting thresholds to define high intrinsic potential.  

Indicator reports will need to address margins of error.

Repeatability:  
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