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INTRODUCTION

Ky Silver Jackets

• U.S. Army Corps of Engineers – Interagency Group focused on flood risk management

Location of Project

• State of Kentucky

• Focus areas- Louisville, Bowling Green, Paducah, Pikeville, Henderson County

Scope of Project

• Collect geospatial data and create model

• Model state and focus areas

• Display results in final report and at KAMM conference



S U I TA B I L I T Y  M O D E L I N G  F O R  F U T U R E
G R E E N  I N F R A S T R U C T U R E

GIS Suitability Modeling

Rachel Byrd

Geographer

Engineering Division, 

LRL

USACE



METHODOLOGY



• Weighted overlay analysis includes reclassifying 

the rasters to a common scale, ranking the 

class values in each raster, assigning each raster 

a respective weight as a percentage, and then 

overlaying the rasters on top of each other 

and calculating the total summed value for 

each cell in an output raster.

Weighted overlay is a form of suitability modeling 

where instead of getting a binary output you get a 

continuous output from suitable to not suitable or 

from a high index to a low index.



• Weighted Overlay in GIS is a means of conducting multicriteria analyses by categorizing and 

ranking values from a variety of thematic datasets, creating a transparency for each dataset, and 

then overlaying the transparencies together to create a composite image. This final composite 

image was then used to evaluate the suitable site for Future Green Infrastructure in the 

design scenario.



METHODOLOGY

• The resulting rasters must all have the same 
cell size, projection, extent, and be saved to the 
same file type, geoTIFF. 

• Overal Score = (Criteria Score 1 X Weight 1 ) + 
(Criteria Score 2 X Weight 2) + (Criteria Score 3 X 
Weight 3)…

S = (C1 x W1) + (C2 x W2) + (C3 x W3) 

1) Scoring the Grids

2) Define % of influence

3) Normalize sum of influence (0/1, 100%)

4) Define Scale of Output



FEMA 100yr Flood Plain

Canopy Cover

Depth To Water Table

Hydrologic Soil Groups

Land Use

Impervious Surfaces

Public/Private Land

Proximity To Structures



SOLUTIONS

• Lots of Good Coffee & Relentless 
Determination

• Divide and conquer – 30 meter resolution 

• Processing alternatives for different data 
types

• Continuous Data – graded on a continuous scale ex: 
slope, imperious surface rating 0 -100

• Interval Data – ranked in classed ex: 
high/medium/low, land use, soil type



Landuse

Canopy Cover

Landuse X   Canopy 

Cover

E x a m p l e





These high index regions, identify contiguous areas 

with the highest overall preference given the specified 

area and number of regions, allowing for control over 

the shape and orientation of the regions.



SAMPLE SITE #1



SAMPLE SITE #2



SAMPLE SITE #3



SAMPLE SITE #4



• State-wide/Focus Area analysis

• Selection process utilized 

ecoregions

• Less resolution with data

• Land cover vs land use

• No public/private land

• Karst data added



HENDERSON COUNTY



MCCRACKEN COUNTY/PADUCAH



PIKE COUNTY/PIKEVILLE



WARREN COUNTY/BOWLING GREEN



Pikeville High Index 

Region

McCracken County

High Index Region

Potential for Connectivity 

Network

Pike County

Low Index Region

Henderson County

Low Index Region

Pike County

High Index Region





KY FLOODPLAIN EXPLORER TOOL
Considered a 
“living tool” 

collaboration with 
The Nature Conservancy



• Laura Mattingly, 

Laura.L.Mattingly@usace.army.mil

• Rachel Byrd, 

Rachel.N.Byrd@usace.army.mil

• Special thank you to the KY Silver 

Jackets team!

THANK YOU!

mailto:Rachel.N.Byrd@usace.army.mil
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