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Introduction 

 
The Matanuska-Susitna Borough (MSB), located in Southcentral Alaska, contains more than 25,000 square miles. 

The MSB encompasses the Susitna, Matanuska, and Knik river drainages, providing important habitat for fish and 

wildlife populations. More than 23,900 miles of streams and 1,340,000 acres of wetlands have been mapped; yet 

much of the basin has not been adequately surveyed so the total extent of salmon habitat streams, wetlands, and 

lakes is still being documented (Mat-Su Basin Salmon Habitat Partnership 2013).  

 

For many residents in the MSB, salmon are an integral part of their heritage and culture; fishing is a regular part 

of life and an important means of caring for their families (Mat-Su Basin Salmon Habitat Partnership 2013). 

Streams throughout the MSB support all five species of Pacific salmon. The Susitna River run of Chinook salmon 

is the fourth largest in the state, with 100,000-200,000 returning each year (ADF&G 2006). Many Alaskans also 

rely on these fisheries and harvest roughly 115,000 Chinook and Coho salmon from area streams each year (Mat-

Su Basin Salmon Habitat Partnership 2013). Harvest of fish and wildlife for subsistence purposes in the Mat-Su 

regions is, on average, 27-40 pounds annually per person compared to Anchorage where it is 16-35 pounds per 

person (Leask et. al. 2001).  

 

Healthy fisheries contribute significantly to the local economy. Commercial harvests of salmon in Upper Cook 

Inlet brought in an annual revenue of more than $10 million in 2010 (Shields and Dupuis 2012). The MSB also 

offers world-class fly-in and road-accessible sportfishing and sees nearly 300,000 angler days of sportfishing 

effort annually (Sweet et al. 2003). These fisheries add considerable value to the tourism and recreation industry 

in the MSB as well.  

 

The Mat-Su has thousands of healthy salmon streams. In order to sustain existing salmon runs and support the 

resurgence of damaged runs Great Land Trust, with input from the Mat-Su Salmon Partnership, Matanuska-

Susitna Borough, Environmental Protection Agency, US Fish and Wildlife Service, ADF&G, United States 

Geologic Survey, local fishing guides, tribal governments, and The Nature Conservancy, are perusing targeted 

preservation and stewardship of salmon habitat in 35 priority systems. To focus our efforts a Geographic 

Information Systems (GIS) based prioritization of habitat quality and availability was developed using digitized 

ecological data and ranking lands by parcel according to relative value to fisheries. This prioritization will look at 

three different scenarios. The parameters by which these rankings were determined are described herein. 
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Methodology  

 
Using ArcGIS and the best available data, the parcel based prioritization of riparian lands was conducted with 

focus on 35 critical salmon water bodies in the Matanuska-Susitna Borough (MSB). These waters were digitally 

represented by the MSB’s hydro polylines shapefile, with additions from the ADF&G Anadormous Waters 

Catalogue and the USGS’s 2011 study: Distribution, Persistence, and Hydrologic Characteristics of Salmon 

Spawning Habitats in Clearwater Side Channels of the Matanuska River, Southcentral Alaska (Curran, et al. 

2011). To define a riparian zone of influence, each water body was buffered by 300’.   

 
Central Portion of Mat-Su 

Watersheds 

Susitna Drainage 

Watersheds 

Eastern portion of Mat-Su 

Watersheds 

Big Lake Cache Creek Wasilla Creek 

Blodgett Lake Goose Creek Jim Creek 

Cottonwood Creek Lake Creek Jim Lake 

Fish Creek Larson Lake 
Matanuska River Clearwater 

Side Channels 

Goose Creek Montana Creek McRoberts Creek 

Herkimer Lake Queer Creek Mud Lake 

Horseshoe Lake Rabideaux Creek Swan Lake 

Little Meadow Creek Sawyer (Buddy) Creek Swift Creek 

Little Susitna River Sheep Creek  
Lucile Creek Sunshine Creek  

Meadow Creek 
Susitna River Channel, Sloughs, & 

Clearwater Side Channels 
 

 Trapper Creek  

 Twister Creek  

 Whiskers Creek  

 Wiggle Creek  

 Willow Creek  
Table 1. Identified priority water bodies in the Mat-Su Borough. 

 

 

 

Initial Filters and Parcel Selection  

 
Using the MSB’s Parcel Polygons shapefile all private, Native Corporation, Mental Health Trust, Public 

University, or Borough owned parcels greater than 5 acres within the aforementioned 300’ riparian buffer was 

selected for the prioritization. 

 

Filters 

Waterbodies identified as a Priority  

MSB Boundary 

Lands other than State of Alaska and Federal 

Parcels greater than 5 acres 

Parcels within the 300’ riparian buffer zone. 
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Prioritization Criteria 

Nine prioritization criteria were applied to the filtered parcel selection and are described below. 

 

Scoring Data Source 

Vulnerability by Subwatershed  - The Nature Conservancy’s (TNC) 

Subwatershed Vulnerability Shapefile 

- USGS HUC-12 Shapefiles 

Salmonid Species Diversity by 

Subwatershed 

- ADF&G Anadromous Waters Catalog 

(AWC) Shapefiles 

- USGS HUC-12 Shapefiles 

Anadromous Stock of Concern - ADF&G Stocks of Concern List and 

Nominations 

Sport Fisheries  - ADF&G 2013 Sport Fishing Regulations 

Normalized Area of Wetlands - USFWS National Wetlands Inventory 

(NWI) Shapefile 

- Cook Inlet Wetlands Shapefile 

- NRCS [hydric] Soils Survey Shapefile  

- MSB Hydrology Shapefiles 

Adjacency to Protected Lands 

 

 

 

- NRCS Administrative Boundaries 

Shapefile 

- TNC Conservation Management Status  

layer 

- MSB Parks and Wetland Mitigation 

Banks Shapefiles 

- Great Land Trust Conservation Easement 

Shapefiles 

Normalized Stream Length - MSB Hydro Shapefile 

- USGS Clearwater Side Channels 

Polylines 

- ADF&G Anadromous Waters Catalog 

(AWC) Shapefiles 

Normalized Lake Shore Length - MSB Hydro Shapefile 

Adjacency to Additional Lands of Same 

Owner * 

- MSB Parcels Shapefile 

*Adjacent to Additional Lands of Same Owner criterion only considered in Scenario 1 of 3 described herein.  
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PRIORITIZATION CRITERIA, DATA PROCESSING, AND SCORING 

 

This prioritization of important salmon habitat in the MSB utilized 9 different conservation criteria:  

 

1. DEVELOPMENT VULNERABILITY 

2. SALMONID SPECIES DIVERSITY BY SUBWATERSHED  

3. ANADROMOUS STOCK OF CONCERN  

4. SPORT FISHERIES 

5. NORMALIZED AREA OF WETLANDS 

6. ADJACENCY TO PROTECTED LANDS 

7. NORMALIZED STREAM LENGTH 

8. NORMALIZED SHORE LENGTH 

9. ADJACENCY TO ADDITIONAL LANDS OF THE SAME OWNER 

 

DEVELOPMENT VULNERABILITY 

The Mat-Su Salmon Partnership (2009) previously created a GIS atlas of Mat-Su watersheds which 

included 3 vulnerability factors related to development that GLT used in this prioritization. These data 

were produced on a subwatershed, or Hydrologic Unit Code 12 (HUC 12), level. The three factors used 

from the Mat-Su Salmon Partnership atlas were: 

 

 Road density (MSB GIS, 2008) 

 Converted and impervious land cover (USGS National LandCover Dataset, 2008) 

 Subdivisions (MSB GIS, 2008) 

 

These three factors were weighted equally and summed for each subwatershed. Each watershed was 

given a development vulnerability score between 0-1 (see Map below). Parcels within those watersheds 

highlighted in red have denser development and a greater associated threat to salmon and water quality.   
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Figure 5. Vulnerability by HUC-12 Subwatershed 

 

Parcels within watersheds with greater development vulnerability received higher scores. 
 

SALMONID SPECIES DIVERSITY BY SUBWATERSHED: The ADF&G Anadromous 

Waters Catalog maintains current data on which anadromous species (salmon and eulachon) 

have been found in a given reach of stream and at certain life stages. For this prioritization we 

excluded eulachon. Subwatersheds were then ranked by the number of Pacific Salmon species 

present in their contained waterbodies.  

 

Note: Parcels were not considered for prioritization if they lay along a registered anadromous 

waterbody beyond the extent that salmonid species were observed in the Anadromous Waters 

Catalogue. In some cases blockages such as culverts or steep elevation gradients inhibit fish 

passage.  
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Figure 6. Salmonid Species Diversity by HUC-12 Subwatershed 

 

Because anadromous diversity scores spanned from 0-5, these scores first had to be reclassified so as to 

not overweight this criteria. The newly reclassified scores were as follows: 

 

   Anadromous Fish 

          Diversity   Reclassified score 

    0  =  0.0 

    1  =  0.2 

    2  =  0.4 

    3  =  0.6 

    4  =  0.8 
    5    =  1.0 

Parcels within watersheds with greater salmon diversity received higher scores. 

 

ANADROMOUS STOCKS OF CONCERN: Under the Policy for the Management of Sustainable 

Salmon Fisheries (SSFP; 5 AAC 39.222, effective 2000, amended 2001), ADF&G reports to the 

Alaska Board of Fisheries on the status of salmon stocks and identifies any salmon stock of 

concern. The SSFP defines three levels of concern: yield, management, and conservation. All 

levels were taken into consideration for this prioritization.  
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Region Waterbody 
Stock of Concern 

Status 

East Susitna   

 Willow Creek Chinook Adopted 2011 

 Goose Creek Chinook 
Adopted 2011 (yield), 
Recommended 2013 

(management) 

 Sheep Creek Chinook Recommended 2013 

Susitna Main Stem   

 Susitna River Coho Adopted 2011 

West Susitna   

 
Alexander Creek 

Chinook 
Adopted 2011 

West Cook Inlet   

 
Theodore River 

Chinook 
Adopted 2011 

 Chuitna River Chinook Adopted 2011 

 Louis River Chinook Adopted 2011 
      Table 2. ADF&G Designated Stocks of Concern in the MSB 

 

Any parcel lying along a waterbody supporting an Adopted Stock of Concern received 1 point. 

Any parcel lying along a waterbody supporting a Recommended Stock of Concern received 0.5 

points. 

 

SPORT FISHERIES:  

Waterbodies supporting salmon sport fisheries described in the ADF&G 2013 Southcentral 

Fishing Regulations were prioritized. These systems provide direct benefit to Mat-Su residents 

and the local economy.  

 

For the scoring, any parcel within the 300’foot riparian buffer of a waterbody that support 

sporting fishing received 1, parcels that along waterbodies that do not have a sport fishing 

designation received a 0. 

 

NORMALIZED AREA OF WETLANDS:  

A comprehensive wetland layer was created by combining the USFWS National Wetlands 

Inventory wetland polygons, the Cook Inlet Wetlands wetland polygons, hydric soils as mapped 

by the NRCS, and 300’ buffered riparian areas where neither wetland nor soil mapping was 

available. This layer was then intersected with the selected parcels in the study area and the 

acreage per parcel geospatially calculated.  
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Figure 7. Wetlands Mapping Extent by Data Source or Proxy Data 

 

In order to avoid unequal weighting in the cumulative score, wetland acreage for any given parcel was 

“normalized”. Because simply using the total acreage of wetlands on a parcel would give some parcels 

an extremely high score, weighting this criteria many times more than any other criteria, the wetland 

acreage for each parcel was normalized. This involves statistically reducing data values to fall between 0 

and 1, so the parcel with the largest wetland area gets a score of “1” and every other parcel gets some 

score between 0 and 1 based on acreage. Parcels with extremely high wetland acreage were considered 

statistical outliers, and were identified separately for each of the three scenarios. All outliers were given 

a score of 1.  
 

ADJACENT TO PROTECTED AREAS:  

Multiple data sources were combined to create a comprehensive Protected Areas Layer which 

includes Federal, State, Borough, and city designated protected areas. Administrative boundaries, 

representing the boundaries of most parks and preserves in the borough, were obtained from the 

NRCS. Additions included Matanuska Lakes State Rec Area, the MSB Wetland Mitigation Bank 

parcels, ILMA parcels adjacent to Palmer Hayflats State Game Refuge managed as part of the 

preserve, and GLT conservation easements and acquisitions. 
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Figure 8. Combined Protected Areas 

 

Parcels adjacent to or within a protected area were given 1 point, parcels that were not received a 

0. 

 

NORMALIZED RIVER AND STREAM LENGTH:  
Lands with immediate river and stream shoreline habitat identified as anadromous by the AWC 

were prioritized. The length of river or stream was calculated geospatially from the MSB hydro 

polylines as they intersected with a parcel’s area.   

 

In order to avoid unequal weighting in the cumulative score, river and stream length for any given parcel 

was “normalized” by the same methodology used to normalize wetland acreage, resulting in reduced 

scores between 0 (absence of shoreline) to 1 (most shoreline).  

 

NORMALIZED LAKE FRONTAGE:  

Lands with immediate lake frontage habitat identified as anadromous by the AWC were 

prioritized. The length of lake frontage was calculated geospatially from the MSB hydro 

polylines as they intersected with a parcel’s area.   

 

In order to avoid unequal weighting in the cumulative score, lake frontage for any given parcel 

was “normalized” by the methodology used to normalize wetland acreage, resulting values are 

reduced scores to between 0 (absence of frontage) to 1 (most frontage).  
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ADJACENCY TO LANDS OF THE SAME LANDOWNER:  

The Adjacency criterion applies only to the ownership scenario’s 2 & 3 outlined below. While smaller 

individual parcels are important for conservation purposes, GLT is also interested in identifying adjacent 

parcels with the same landowner. This criteria was added to help GLT recognize multiple parcels under 

the same ownership that provide a larger development buffer to critical salmon, provide additional 

wildlife habitat and offer greater acreage of open space. Priority habitat parcels (i.e. parcels identified as 

having any of the eight aforementioned prioritization criteria) that were adjacent to additional priority 

habitat parcels with the same land owner received a score of 1. Priority habitat parcels that were adjacent 

to non-priority habitat parcels with the same landowner received a score of 0.5.  
 

CUMULATIVE SCORE AND MAP SYMBOLOGY: 

Three prioritization scenarios are described below. 1,922 parcels within the prioritization area received 

scores from 1-8 for scenario 1. In scenario 2 & 3 parcels were scored from 1-9. 1,433 parcels were 

scored in scenario 2 and 1253 parcels were scored in scenario 3. Then in each scenario using ArcGIS the 

parcel scores were divided into five categories using natural breaks (Jenks) ranging from low to high. 

These divisions were symbolized by coloring each parcel according to its score division shown on the 

with a corresponding color ramp, white to red, the highest scoring parcels being bright red. 
 

Criteria Score 

1. Development Vulnerability  0-1 

2. Salmonid species diversity by subwatershed 0-1 

3. Anadromous stock of concern 0/0.5/1 

4. Sport fisheries 0/1 

5. Normalized area of wetlands 0-1 

6. Adjacency to protected lands 0/1 

7. Normalized stream length 0-1 

8. Normalized shore length 0-1 

9. Adjacency to additional landowners 0/0.5/1 

Table 3. Summary of scoring for all criteria. 

 

 

      
Figure 1. All parcels.       Figure 2. All considered lands within the 300’ buffer. 
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Figure 3. All considered lands within the 300’ buffer     Figure 4. Private parcels within the 300’ buffer excluding 

including adjacent lands by the same owner.       adjacent lands by the same owner. 

 

 MAPS 

Prioritization results are displayed in the following maps for each of the three ownership scenarios. These maps 

highlight all the identified parcels in the entire study area, the Core area, and the Upper Susitna area. Parcels or 

land blocks are shaded from darker red (higher scoring) white (lower scoring). 

 

 

OWNERSHIP SCENARIOS 

Prioritization criteria were applied to three ownership scenarios.  

Scenario 1) included all of the filters and criteria 1-8. 
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Scenario 2) included all of the filters and criteria 1-8 and added criteria 9. A size filter was 

applied to remove small parcels and excluded any parcels smaller than 5 acres. Transaction and 

costs for a conservation easement on a small parcel are about the same as larger parcels, so it is 

more cost effective to focus on parcels with a higher acreage. 
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Scenario 3) included all of the filters and criteria 1-9, but excluded MSB, Native Corporation, Mental 

Health Trust and University lands. Lands under MSB, Native Corporation, Mental Health Trust, and 

University ownership are generally very large. Excluding those lands allows GLT to focus on the 

individual private lands of importance,   
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