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Ky Silver Jackets

* US.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

. INTRODUCTION .
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METHODOLOGY




/Weighted overlay analysis includes reclassifyin)
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. /

W

from a high index to a low index.

&

eighted 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
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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 | XWeight | ) +
(Criteria Score 2 X Weight 2) + (Criteria Score 3 X
Weight 3)...

S = (Cl xWI) + (C2 x W2) + (C3 x W3) ‘

') Scoring the Grids

2) Define % of influence

2) Normalize sum of influence (0/1, 100%)
4) Define Scale of Output
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Cover Type 3 (Forest) average Slope is 31.56 percent

.. represents 51.52% of the project area
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Depth To Water Table Public/Private Land

Canopy Cover

Impervious Surfaces

Proximity To Structures




SOLUTIONS Discrete versus Continuous Data

Covertype map- valves

are independent and »

represent discrete categories -

Lots of Good Coffee & Relentless (Independent numbers); map ’
. : values form sharp abrupt
Determination boundaries in geographic

space (abrupt boundaries)

2D Grid display 3D Grid display
Divide and conquer — 30 meter resolution Discrete Continuous
Numeric distribution independent numbers range of values
Processing alternatives for different data Geographic distribution abrupt boundaries spatial gradient
types Discrete Continuous

Elevation map— values
form a continuous range with
an absolute reference (range
of values); map values form a

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

I 1D ked in cl d ex: continuous gradient in
nterval Data — ranked in classed ex: geographic space (spatial
high/medium/low, land use, soil type gradient)
2D Lattice display
Xt'—X»u'n




Example

Landuse X Canopy
Cover

Canopy Cover



POTENTIAL FOR
FUTURE GREEN
INFRASTRUCTURE

Jefferson, County Kentucky

This index is on a

ranging from o to 1, with 1
indicating the stronge

in terms of suitabili
consideration of the

weighted model variables

Index: 0to 1
Value

P 0.909159

0.00160768
[ Jefferson County

- i
e e e

This model contains the following variables
equally weighted: Depth to Water Table, Land
Use, Tree Canopy Cover, FEMA 100 Year Flood

Plain, Impervious Surfaces

The boundary is Jefferson County.
Data are normalized and set at 30 meter
resolution with a projection in Kentucky State
Plain 2011,




POTENTIAL FOR
FUTURE GREEN
INFRASTRUCTURE

Jefferson, County Kentucky

This index is on a scale
ranging from o to 1, with 1
indicating the strongest fit
in terms of suitability with
consideration of the
weighted model variables.

Index: 0to 1
Value

P 0.909159

0.00160768
[ Jefferson County

High Index Regions

0 128 25 5 75 10

[ e ™ e ™ e =[] E

. . . . . g This model contains the following variables
These high index regions, identify contiguous areas equally weighted: Depth to Water Table, Land

with the highest overall preference given the specified Use, Tree Canopy Cover, FEMA 100 Year Flood
. . Plain, Impervious Surfaces
area and number of regions, allowing for control over

A 9 . The boundary is Jefferson County.
the Shape and orientation of the regions. Data are normalized and set at 30 meter
resolution with a projection in Kentucky State

Plain 2011.




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

B Avoa of High Potontial for Karst
@ Avea of Moderate Potential for Karst
@B Aon of No Potantind for Karst

* Land cover vs land use
* No public/private land

e Karst data added




HENDERSON COUNTY




MCCRACKEN COUNTY/PADUCAH




PIKE COUNTY/PIKEVILLE
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esri
MAPGALLERY SUITABILITY MODELING FOR FUTURE GREEN INFRASTRUCTURE

Suitability Modeling
for Future Green Infrastructure

In a broad sense, green infrastructure incorporates natural processes into engineered
systems to provide flood, fire, and drought risk reduction. It can also provide
secondary benefits related to clean water, recreation, and economic value by adding
green space that improves quality of life for nearby residents and filters storm water
before it is returned into the system. It utilizes a variety of methods including soil
amendments, land protection, land management and other measures and practices to
protect, maintain and restore natural processes. Overall, people and property are
safer from water related disaster risk when natural processes can take place to slow
floodwaters. Green infrastructure does not provide a complete solution when it comes
to disaster preparedness and protection; however, it does add capacity, flexibility, and
resilience to infrastructure systems (US EPA, 2018).

Partners: Federal Emergency Management Agency, Environmental Protection Agency,  Rachel Byrd
Tne Nature Conservancy, Kentucky Division of Water, Louisville Metropoitan Sewer

The study encompasses the entire Commonwealth of Kentucky with a focus on the Louisville, Paducah, Henderson County,
Bowling Green and Pikeville metro areas. The criteria for selecting focus areas included population density, geology, topography,
and environmental justice. The project team also considered the importance of the inclusion of different ecoregions throughout
Kentucky. An original model of ranked criteria was developed. A weighted raster overlay spatial analysis was carried out in
ArcGIS Pro to deliver unique results reflective of the model. The areas highlighted in pink indicate groups of contiguous cells
that received a high index score.

This map was drafted for the U.S. Army Corps of Engineers and Kentucky Silver
Jackets project known as KY Green Infrastructure Priority Analysis. This project
utilized various datasets in order to identify statewide potential areas for green

infrastructure and open space implementation within the Commonwealth of
Kentucky. The study results are intended to be incorporated into the Kentucky
State Hazard Mitigation Plan.

Data Disclaimer: While the KY Green Infrastructure Priority Analysis dataset has been produced and processed

| Geographer f E , Louisvile Distrct provides no warranty-
District, Kenticky Department of Environmental Protection, Kentucky Association of 11, Army Corps of Engineers completeness, fegaity,
US A © Mitigabion Managers, U.S. Army Corps of Engineers Loulsville District 600 Dr. Martin Luther King Jr. Pl.
Iy Lops Data Sources: ESRI, FEMA, U, Department of Homeland Securty, US. Gediogical 50 314 s
of Engl neers ® Special thank you to Survey, Multi-Resolution Land Characteristics Consortium, Natural Resources :gf,;,‘fsxétsxi Ao
isvil a $ ‘The Kentucky Jackets  Ce United of Agriculture, The U.S. Forest Software: ArcGIS Pr02.9.2
LouisVille DiStrict e poject Deiver Team  Servce (USFS), Kenticky Siver Jackets, U.S, Army Corps of Enineers 2 24




Considered a

KY FLOODPLAIN EXPLORER TOOL colaborstion ith

The Nature Conservancy

TheNature
Conscrvancy

Protecting nature, Preserving life.

Kentucky Floodplain Explorer

Nutrient loading to Gulf of Quingy
Mexico (nitrogen) - from @ ILLINOIS Springfield oD ecatur iidiampolis HI
wastewater & urban runoff -

_Columbus

Terre Haute
Nutrient loading to Gulf of o :
Mexico (phosphorus) -- from NOIS y

Cincinnati
wastewater & urban runoff ‘ s

Vv Soils/Land Use
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poorly drained soils
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THANK YOU!

* 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!
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