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Presentation

What did we propose to do?

What did we actually do?

What did we find?

What do we do next?



Scientific Foundation

• Analysis units (AUs) based on geomorphic 
classification
– Processes that govern function
– Slope classes
– Stream order
– Sinuosity

• For lakes and impoundments
• Bathymetry and vegetation signature



Geomorphic CharacterGeomorphic Character
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Analysis Unit ResourcesAnalysis Unit Resources

• Aquatic  Species
• Riparian Species
• Upland Species
• Salmon spawning/rearing habitat
• ESA critical habitat
• Wetlands
• Riparian vegetation
• Potential Channel Migration Zones



Analysis Unit StressorsAnalysis Unit Stressors
• Agricultural development-

intensive
• Agricultural development 

dispersed
• Residential development
• Industrial development-light
• Industrial development-

heavy
• Geologically hazardous 

areas
• Bank hardening
• Levees

• Bridges
• Overwater structures
• Culverts
• Boat ramps
• Facilities – Permitting                  
• Mines
• Rail
• Roads
• Water quality class



Analysis Unit Analysis –
Generating data from data



Concepts
Interpreting the spread…Theoretical spread for large analysis area
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Levels of Analysis

1. AU scale: conditions vs. resources

2. Watershed scale: compares AUs by watershed

3. Site Scale: condition/resource screened by economic 
and demographic constraints

4. County scale: cumulative effects

Accumulate effects of designations and restoration



Scoring Example: Stressors

Remember, AUs with high stress have low condition indexes, and vice versa.
1 or more culverts in unit1.0

50No culverts in unit.00Culverts

1 or more mines in unit1.0
25No mines.00Mines

16 or more overwater structures in unit.75

Up to 15 overwater structures in unit.50
Up to 2 overwater structures in unit.25

25No overwater structures in unit.00Overwater structures

4 or more bridges in unit.75

Up to 3 bridges in unit.50
1 bridge in unit.25

25No bridges in unit.00Bridges

Entire unit 303(d)-listed1.0

50% or less of AU listed 303(d)-listed 
AU confluence with a 303(d)-listed

.50
75No 303(d)-listed waterbodies.00Water quality class                                  

WeightScoringAU Stressor
Low, medium, high

.75



Weighting Examples

Low to moderate effect on riparian vegetation; Extensive effect; generally 
dealing with grazing and forestryAgricultural development- Dispersed

Permitted facilities have known or suspected environmental impact as defined by 
the Washington Department of EcologyPermitted facilities

Generally summer temp conditions; limits species lifestage useWater quality

limits riparian function; disconnect floodplain; limits lateral movement of channelLevees

limits riparian function; disconnect floodplain; limits lateral movement of channelBank hardening

Weight RationaleAU Stressor



Conceptual to Spatial Scoring

0.057150Geo- Hazardous Area

0.085775Riprap

0.085775levees

0.028625Boat Launches

0.028625Overwater Structures

0.057150Culverts

0.028625Bridges

0.085775Industrial, Heavy %

0.057150Industrial, Light %

0.085775Residential Percent

0.028625Disperse Ag Percent

Fractional 
weighting

Categorical 
weightingStressor

Fractional weights add up to 1.0



Functional Index

• ∑ Weighted Stressor Scores = Inverse of 
function

• ∑ Weighted Resource Scores = function

• Both of the AU scores are needed to tell the 
story



Database Structure



Results
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AU Quadrant Plot May, 2008

0.50

0.83

0.00 0.55

Resource Index

C
on

di
tio

n 
In

de
x

Median - Rescale

n=233

1

2

3

4

Click to view Click to view 
resultsresults



ArcMap GIS
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AU Condition Scores by Watershed, Okanogan County, WA
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Number of AUs vary per watershed
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Data Catalog

Example

233 Analysis Units



What does it all mean?

• A “significant” amount of shoreline area 
may be retaining function

• Distinctions between AUs are evident
• We have an objective, multiple-scale basis 

for planning and assigning environmental 
designations
– Real world measurements
– Independent characterization without political 

influence



Next Steps

• Environmental Designation – In Process
• Restoration Planning

– Results intend to answer these questions:
• Where are the restoration opportunities?  
• What stressors might be investigated?
• What restoration actions are already underway?

• Cumulative Effects
– assess the effects of SMA planning on shoreline 

function with potential future designations



Questions?


