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Weighted Overlay Analysis 
 
Known Geothermal Potential   30% 

Slope          15% 

Lakes and Rivers      15% 
Lithology        10% 

Faults          10% 
Water Supply and Contamination10% 

Urban areas       10% 

Methods 
Geothermal Potential 

Geothermal potential analysis was 
based on a combination of Idaho 

National Laboratory geothermal re-

source maps and buffers created 
around known geothermal wells that 

are not used for geothermal power. 

more or less negative impact on 
the surrounding communities. 

 

The analysis techniques used in 
this project are based off of a 

similar project in Iran (Yousefi 

and Ehara 2007).  

Social Concerns 
The social concerns considered 

in this analysis were the  

proximity to urban areas,  
current water supply and  

quality concerns, and then 

state and federal protected  
areas where construction 

would either be extremely  

difficult or impossible. 

Results 
The weighted overlay analysis predicted 

only a few locations with high and medium 
potential and a large quantity of low po-

tential sites mostly in the Snake River 

Plain Region of Southern Idaho. 

 
The majority of the areas determined to 
have medium or high potential for testing 

for geothermal power plant construction 

aligned with the base geothermal map as 
expected. The overlay analysis eliminated 

regions of Idaho with lowered groundwa-

ter levels due to recent increases in water 
usage, protected lands, active river and 

valley systems were also eliminated be-

cause of flood and slope failure risk.  

Reclassified 

Conclusions 
The usefulness of the buffers around the faults and rivers 

could be improved by classifying their values based upon 
the recent tectonic activity and calculated flood risks. 

 

The resolution of this map could be greatly increased by  
using more in-depth land use maps and a population  

density map. Airports should also be overlaid because the 

large steam plumes leaving the plants can obstruct air  
traffic. 

 

This analysis shows that there are a wealth of possible geo-
thermal sites that corporations and the state should  

examine more closely. Construction of new geothermal 

power plants would help diversity the state’s energy  
resources and reduce the state’s environmental impact.  

Raw Data 

Sources 
 Idaho Department of Water Resources <http://maps.idwr.idaho.gov/>, May 

3, 2011. 

 Idaho Geologic Survey <http://www.idahogeology.org>, April 20, 2011. 

 Idaho National Laboratory <http://geothermal.inel.gov>, April 20, 2011. 

 Inside Idaho <http://cloud.insideidaho.org/ >, April 26, 2011. 

 Nesjavellir Geothermal Power Plant, Iceland <http://en.wikipedia.org/wiki/

Nesjavellir_Geothermal_Power_Station>, May 3, 2011. 

 Raft River Geothermal Plant, Idaho <http://www.newswise.com/articles/

making-geothermal-more-productive-10-2-million-study>, May 3, 2011. 

 Yousefi, H and S. Ehara. 2007. Geothermal Power Plant Site Selection Using 

Gis in Sabalan Area, Nw Iran. Map Asia.  

Ian MacLellan 

Geology 104 

5/2/2011 

Process and Purpose 
This GIS analysis combines 
quantitative and qualitative data 

by reclassifying both as integers 

that can be weighted and over-
laid. An output map is created of 

useful sites to be further explored for geothermal  
potential based upon the diverse set of factors. 

The analysis successfully highlighted the region around the only current 
geothermal power plant in Idaho as medium and high potential. 

Nesjavellir Geothermal Power Plant, Iceland 

Introduction 

Idaho was picked by the 

US Department of  
Energy for the first  

exploratory geothermal 

power production facility, 
but the state has since 

lagged behind California and Iceland in fully utilizing 

its geothermal energy potential.  
 

Idaho currently only has one commercial geothermal 

power facility, Raft River, that opened in 2008. Geo-
thermal heat is used for a number of other applica-

tions in Idaho, including greenhouses, aquacultures, 

space heating, district heating, and spas/resorts/
recreation sites. Other states such as California and 

Nevada have Maps like this could help energy inves-

tors hedge their bets. 
 

This project will combine geothermal potential data 

based upon existing thermal well data and geology, 
with natural risks associated with a long term invest-

ment in power plant construction in an area including 

flood, slope, and earthquake dangers with social fac-
tors such as urban areas and protected lands. 

 
The end product of the project will be locations for 

drilling test geothermal wells for power production 

that will have sufficient groundwater flow over an ex-
tended lifetime and have a high probability of useful 

groundwater temperatures at a shallow depth. I will 

characterize the sites based upon which will have a 

Raft River Geothermal Plant, Idaho 

Natural Hazards 
Natural hazards factor maps were reclassified 

based on risks associated with lithology, slope  

failure, and flooding. Slope was reclassified based 
upon the severity of the slope, under the assump-

tion that slopes steeper than 10% would be too 

unstable to build a long term power plant. Poten-
tially hazardous rock types such as evaporite or 

landslide deposits were given unstable raster  

values. The rivers and lakes were buffered and  
interpolated into rasters based on flood risks. 

Weights of the factors 

maps are correlated to 
the relative importance 

and limitations of each 
reclassified raster 


