
According to our expert system model, the physical parameters 
that drive Groundwater Vulnerability in the Anchor River water-
shed are: LULC, Slope, Precipitation, Well Presence, and 

Spring Prevalence 

Tota Popula�on City of Homer
Kenai 

Peninsula 
Borough

USA 

2020 Census 5522 58799 3.31E+08
2010 Census 5003 55400 3.09E+08

Percent Change 10% 6% 7%

Criteria LULC Geology
Soil 

Texture
Drainage 
Density

Slope Precipita�on
Well 

Presence
Spring 

Prevalence
Priority Vector 

(%)
LULC 1.00 3.00 5.00 3.00 3.00 1.00 1.00 1.00 19

Geology 0.33 1.00 3.00 1.00 0.33 0.33 0.20 0.20 5

Soil Texture 0.20 0.33 1.00 1.00 0.33 0.14 0.14 0.14 3
Drainage Density 0.33 1.00 1.00 1.00 0.20 0.20 0.33 0.33 5

Slope 0.33 3.03 3.03 5.00 1.00 1.00 1.00 1.00 15

Precipita�on 1.00 3.03 7.14 5.00 1.00 1.00 1.00 1.00 18

Well Presence 1.00 5.00 7.14 3.03 1.00 1.00 1.00 1.00 18

Spring Prevalence 1.00 5.00 7.14 3.03 1.00 1.00 1.00 1.00 18

8.34
Principal Eigen Value 

(lambda max)
0.05

Consistency Index 
(CI)

0 2 41 Miles

Decision Model

The Kenai Peninsula has salmon, people and 
groundwater 

Where is groundwater more vulnerable to 
anthropogenic impacts?

Collaborative Science using 
Analytic Hierarchy Process
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Groundwater is a limited resourceGroundwater supports people

Groundwater connects the landscape Population is growing

Field work and stakeholder coordination 

Groundwater Vulnerability Assessment

Pairwise Comparison and Weight Calculation

Criteria Reclassification

Weighted Overlay

Groundwater Vulnerability Map

Pairwise comparison and weight calculation

LULC Soil Texture Drainage Density Slope

Well Presence Precipitation Geology

Drivers of Groundwater Vulnerability

Topography Land Climate Geology Soils Hydrology

Groundwater Vulnerability in the Anchor River Watershed

Very Low
Low
Medium Low

Medium High
High
Very High

Degrees of Vulnerability

Next Steps:
• Incorporate Social criteria to the model
   • Conservation status of land
   • Management capabilities and will
   • Regulatory oversight
   • Land ownership status
   • Proximity to road system
• Field verification of model results
• Stakeholders and Expert model validation
• Model different plausible future scenarios

Spring Prevalence
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