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About Me

GIS Research Coordinator, UofL Center for GIS (ULCGIS)
* 10 Years in GIS/Mapping

« Teach courses in GIS and geospatial technology

* Lead and support research projects

* Provide technical support to campus GIS users
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Audience Poll: Type in the Chat

When you hear 'mapping our world,’
what's the first thing that comes to mind?
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Understanding Geospatial Technologies
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What is Geography?

Geography is the study of places and the relationships between
people and their environments. Geographers explore both the
physical properties of Earth’s surface and the human societies

spread across it. They also examine how human culture interacts
with the natural environment, and the way that locations and
places can have an impact on people. Geography seeks to
understand where things are found, why they are there, and how
they develop and change over time.
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https://www.nationalgeographic.org/encyclopedia/geography/

Geography is unique!

Physical Human/cultural
geography geography

Biogeography Behavioral geography
Climatology Economic geography
Geomorphology Historical geography
Hydrogeography Marketing geography
Microclimatology Medical geography
Soils geography Political geography
Zoogeography Population geography

Continuum
of Geography

~ (holistic view) |

® 2010 Pearson Education, Inc.
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What is Geospatial Science?

« Geospatial science is the study of phenomena based on their
location and spatial relationships.

* |t integrates tools and methods to observe, analyze, and model
spatial patterns across Earth’s surface.

« Core disciplines include: geography, cartography, GIS,
remote sensing, geodesy, and spatial statistics.
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HOLERA TRANPLIES THE 1ICTOR & THE FANQUISIH D BOTH.
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SCALE 30 INCHES TO A MILE,


https://www.esri.com/arcgis-blog/products/arcgis-pro/mapping/something-in-the-water-the-mythology-of-snows-map-of-cholera




What is Geospatial Technology?

Global navigation satellite system and

@ GPS/ GNSS location services

What is precisely where?

Geographic Information System  Modeling out world through layers of data

¢
m’d (G|S) Where things are and related attributes

% Remote Sensing Earth observation and earth monitoring
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GIS

 AGIS is a digital system for
capturing, storing, analyzing,
and visualizing spatial
(location-based) data.

« Combines maps + data +
analysis to reveal patterns,
trends, and relationships.
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Querying Data

* A dangerous chemical spills from a local factory, threatening
the surrounding neighborhoods!

* The chemical spill will affect all residents within one mile of the
factory

« But! Because the chemical flows downhill, houses that are on
higher ground are safe!

 Who do we need to evacuate?
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Other “where” questions...

New Albany

Pleasure

A Ridge Park

Fairdale

A Major Retail Groceries

1-mile walking distance service area

Shepherdsville — . - c . o
neRnercey s Esri, HERE, Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS
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Other “where” questions...

Sellersburg

La Grange

A
A

Buckner

Fairdale

A Major Retail Gr
-minute drive time service areas

Esri, HERE, Garmin, SafeGraph, FAO, METI/NASA, USGS, EPA, NPS
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Other “where” questions...

Sellersburg

La Grange

A
A

Middletown
-

Taylorsville

A\ Major Retail Groceries
ACS Vehicle Availability by Tract
Perc households with no vehicle available

Esri, HERE, Garmin, Safe{ < : . UNIVERSITY OF LOUISVILLE@ | 23




Other “where” questions...

Legend

Facilities

USDA Low Income/Low Chosen
Access Census Tract

Require:

O Demand Points @ equired
@ mpetito
O Candidate

Esti, TomTom, G feGraph, GeoTec ,Inc, METY ; , USF UNIVERSITY OF LOUISVILLE, | 24




Remote Sensing

 Remote sensing uses
satellite or aerial sensors
to detect and monitor
changes on Earth’s
surface.

* Provides consistent, large-
scale data on land cover,
vegetation, water, and
more.

UNIVERSITY OF LOUISVILLE, | 25









Remote Sensing
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Vegetation (MNOVI)

0.4
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Drones

 Detailed, on-demand
views from low altitude.
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Drone Imagery

Satellite Imagery
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Social and Demographic Mapping

 Where are people and what are they like?
 How do environmental hazards disproportionately impact
different social groups?
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CUmted St'atg

My Community Exp

A mapping tool to help understand the potentia

To set the Community Context (right panel):

'Select a State’ in Step 1 or Draw a Region in the

Map Using the select tool L The right panel will

update to reflect your chosen state ar region. R

To generate County Profile (tabs):
Selact a County' in Step 2. Census tract information is amsey

included in maps on County Profiles.

Responsive Legend

Census Datasets (states, counties, census tracts)
Community Resilience Estimates

Predominant Category of Social
Vulnerability (SV) - Tracts (CRE 2022)

Predominant category

Estimated population with 3+
. componants of SV
Estimated population with 1-2

componants of 5V
Estimated p
. compaonents
Mo one group predomin
Poanulation iz 0

Reference Layer Legend
(Overlays from

of SV

ant or

ata sources)

Active Hurricanes, Cyclones and

Typhoons (Source: NOAA) | it

Foracast Position

lorer aa

Carydon

HARR IS QN

Bd Feedback

impact of disasters to people, businesses, and the economy.

— MCE Puerto Rico

Interactwe Map: Explore Census Bureau and Emergency Response Reference Datasets

Select Ther

Georgetown

|

view by clickir

//
A
v ;
Clarksville
.,
New #“:fu ny N
Louisville
Shively,
Pleasure
Ridge Park
i
|\"a ley Station
NPS, USDA

rs icon map then turning g u.";C s on & off

EXC_" nd the map O;f clicki in the uppe comer

>

— T

Crestwood

IndianHills
CherokeelSection

Middletown

Jeffersontown
JEFFERSON

Mewburg
< Fern\Creek

Highview

Okolona

Mount
Washington

2022, &

=]

EmE

Simpsonville

___h_h‘"““-—___
F
Wilsonville
MNormand
~ER

Poavarad b P
'owerad by Esn

2022
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: Select State v

Step 2: Select County

Generate a Profile

Community Context

USA Totals shown until state an

Selected Region Contains: 1 Counties

lefferson County Kentucky
Households Population
21 327.2K @@ 779.2K

Population with 3+ Components of Social Vulnerability
timates 2022

20.89%

Community Resilienc

Household Characteristics
ACS 2018

)22 5¥ear Estimates
Below Poverty:

43.3K

or 13.2%
Without Vehicle:

2SS

1+ Disability:
84.3K

or 25.8%
With Broadband:

291.4K

or 89.1%
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https://experience.arcgis.com/experience/13a111e06ad242fba0fb62f25199c7dd/page/Page-1

Exploring Air Quality and Racial Demographics in Louisville

The Map

Welcome to our interactive web map exploring
the relationship between air quality and racial

demographics in Louisville.

This map provides data for each census tract
in Louisville, providing average Particulate
Matter 2.5 (PM, 5) levels affecting different
communities, focusing on the black

population.

Data Sources: Demographics Particulate Pollution Emissions Sources  Neighborhoods

iy

Y s @
]
.
b Louisylle
o @
®
. 2
. e
Black Population Percentage: | r ...
| 88.7% | ~
o @
Air Quality: - .-
| 8.8 | : .
WHO EPA 4gelns ® .

With an average level of 8.75 PM; 5 pe

. VY AT
%l i the WHO r

L AIr uality Luiae

e

Credits

o - 8
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https://storymaps.arcgis.com/stories/bbd0829abd3a499ba3dc45d5563212b8

Physical and Environmental Mapping

Species habitat mapping/modeling
Land cover change analysis
Natural hazards vulnerability
Climate change monitoring

UNIVERSITY OF LOUISVILLE, | 36



-
Blrd@St About Migration tools Science-to-action News

Live bird migration maps

Select a date:

Active radar
Inactive radar
Sunsel / Sunrise

Migration
traffic rate
{thousands/km/h)

50 .
", High
2 Medium

0.5

17 July 2025 16:20 ET
million birds in flight

L]
Live bird migration maps  Dokier 2022 BerK:aSt



https://birdcast.info/migration-tools/live-migration-maps/

’?_-4 USGS Latest Earthquakes
SCIENCE PRODUCTS MEWS CONMNECT ABOUT
i i

IMAGES | ILLUSTRATIONS

Where Do Landslides Occur?

=ZUSGS WHERE DO LANDSLIDES OCCUR?

2’ T {National Landslide Susceptibility Model, 2024)

Moare
Landslides

> N .
HAWAII —— o A
J ,,»-_‘ (’ ) e
A s \ w § LEndSIidES
PUERTO
" RICO
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https://www.usgs.gov/media/images/where-do-landslides-occur

Mar 24, 2016

2
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https://www.nasa.gov/feature/goddard/2016/arctic-sea-ice-annual-minimum-ties-second-lowest-on-record/

Sep 11 2024
1981-2010 Avg Min

‘¥I |" !
i A
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https://svs.gsfc.nasa.gov/5382/

ﬁ Celebrating 20+ years of Partnership
el Multi-Resolution Land Characteristics
= Consortium
Contents | Legend | Help All Annual NLCD Land Cover (2024)

|AII - | | Explore Partner Datasets ]

Dataset (Double click to open)

- Annual NLCD

--%2 Fractional Impervious Surface
-~ %2 Impervious Descriptor

--%2 Land Cover

%2 Land Cover Change

--%2 Land Cover Confidence

--%= Speciral Change Day of Year

--%2 Tree Canopy

+ M Annual NLCD Summary Products
+- NLCD Tree Canopy

. Legacy NLCD

Layers

i Overlays

-/ £ Land Cover (2024)

/] 2 Legacy Land Cover 2016 AK Land Cover
— - Boundaries

_| £ National Atlas States

| = US Counties

—- i Base Layers

-/ < ESRI World Imagery



https://www.mrlc.gov/viewer/

Logistics and Transportation

 How can we minimize transportation costs?

 What is the best route for the UPS truck?

What percentage of the population is within a one hour drive of
a trauma center?

Do we need a new TARC route due to population growth?

UNIVERSITY OF LOUISVILLE, | 42



) Maptitude

Mapping Software & GIS

O Call Us 617-527-4700

Desktop -

Online

Pricing -

Learn- Blog Resources- Solutions-

GIS in Retail Site Selection Process

The retail site location process is not simply a matter of identifying available properties. It requires a series of analytical

steps that GIS software is ideally suited to help answer:

What amenities, attractions, and services are in the surrounding area

What is the demographic profile of the market area in terms of education, employment, and buying power
What competitive or complementary retail is in the immediate area

Are there better locations available in the market area such as within a 15-minute drive time ring

* How accessible is the site from major roads and population centers

Cornelius: ™
[ Q.G»--L—m
Legend
o Existing Store
Q@ Competitor
@ Candidate Sites
Disposable Income
40 to $50,000,000
450,000,001 to $100,000,000
$100,000,001 to $150,000,000
A £150,000,001 to $200,000,000
«Oregon City ’ £200,000,001 to $250,000,000
3| = - I £250,000,001 to $300,000,000
B £300,000,001 to $500,000,000



https://www.caliper.com/maptitude/sitelocation/site-location-software.htm

Journalism and Storytelling

« Story Maps convey place-based narratives about a topic or
idea

« Mashups of maps, text, and multimedia in an interactive web
applications

 Effective and engaging communication in a web browser

UNIVERSITY OF LOUISVILLE, | 44


https://storymaps.esri.com/

Rising waters

Mapping the impact of
Brazil's historic flooding

Esri's StoryMaps team
May 17, 2024

RIO GRANDE DO SUL

2 \9 L Porto Alegre

UNIVERSITY OF LOUISVILLE,
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https://storymaps.arcgis.com/stories/d11d060340e8435cb643934a72edc541

4, ) esri  Which Way Are Things Going?

About This Map Find Your State Best and Worst Counties Lists Credits

About This Map o Rl | s -

: | ’;Mm W&'ép(}'lk
To help policy makers, business leaders -1 I LRy fad

ST
and the public understand COVID-19 : - = 1t - Toz;::d ‘
trends, Charlie Frye, Chief Cartographer : . . AR 3 ! -:D;LEU' '
at Esri, analyzes the week to week e O - =
changes in active cases. By shifting focus ! / ARIRERL
[ —Dgnver STATES,,. T 2NRuA

Ve, |
from the highly variable daily changes in 7 - é :

27

'Kansa: City’

/ A b T ;

active case counts to a weekly

= I Las Vegas
emerge. The maps below show data i

- 1
perspective, we can see weekly trends : _ > ﬁ‘ !

1 \ A Okldhoma (_.ItV

through August 22, 2021. |
Algeles
Phoenix 1
. . . San Dil.l o - ' I 7
This arrow map builds on a simple = o icyon
El-Paso

question most people want to know: are .
things getting better, or worse, in my
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https://storymaps.arcgis.com/stories/bbd0829abd3a499ba3dc45d5563212b8
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TREE
EQUITY
SCORE

American
Forests

National Map Local Analyzers -~

About Tree Equity Score

We believe data belongs to everyone.

OUR GOAL IS THAT URBAN COMMUNITIES HAVE THE
RESOURCES TO GET HEALTHY TREES TO THOSE WHO
NEED THEM THE MOST.

UNIVERSITY OF LOUISVILLE, | 48


https://www.treeequityscore.org/about

LOUISVILLE LAND COVER
2012

L L r L
Louisville’s Changing Tree Cover
Much of downtown Louisville is largely devoid of tree cover, leaving it vulnerable to TREE CANOPY
the heat island effect as the sun heats up the buildings, streets and parking lots. IMPERVIOUS SURFACES
N GRASS/LOW VEGETATION
s - BARE SOIL
WMafn_St 4 . e I
42
W. Broadway
-
— LOUISVILLE :
il ‘/J

5.3rd S¢.

@

3 W
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Churchill
Downs
PAUL HORN / InsideClimate News
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SOURCE: cartotronics.com



https://insideclimatenews.org/infographics/map-louisvilles-changing-tree-cover/

jErestwood

wWorthington
Hills

Clarksyille

leffersonville. ™4 ;j} Graymoor,
b .. [evondale

Louisville Lyndon

- Middletown

I'_..' Bar ';i etown

anesyille = o

Simpsonville

SudubonBark

Wect Bueche ; 4
Mest Buechel Jeffersontown

valley station

Hillview

"*x-f';'”' © Mapbox @ OpenStrestMap Improve this map

Household Income Key

Average
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NEW SHADE DATA AVAILABLE! We partnered with UCLA Luskin Center for Innovation to bring you shade cover for 360+ of the largest US cities — now available in the map layers! Learn more here.

TREE g+ . A A 3
7

Y  LOCATION INSIGHTS MENU
> -
_ Find a location...

EQUITY Mational Explorer
SCORE R

", From map selection:

d Click on the map to see the
reports available for the

. ) selected location.
1 Find your score Sl

- o x e . ' e

Layers . Llose Loocking for somewhere else?

TREE CANOPY

Tree canopy cover
Tree canopy gap

PRIORITY INDICATORS
Priority index
People in poverty
People of color
Children and seniors
Unemployment
Linguistic isolation
Health burden index
Heat disparity

OTHER
Redlining

> Shade
BASE MAP

UNIVERSITY OF LOUISVILLE, | 51


https://www.treeequityscore.org/map

TREE +
EQUITY National Explorer

SCORE

LOCATION INSIGHTS MENU

Louisville, KY
KY Congressional District 3

Ranked 240th of 251 block
groups in Louisville
Tree Equity

Looking for somewhere else?

Priority

Current Canopy Cover 23%

-

H.i_)

Score indicators

People of color
6004 Children and seniors

31%

Unemployment

26%

Linguistic isolation

0%
People in poverty
e Health burden index
Heat disparity 60
+11.6°F
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LOUISVILLE, KY

Tree Equity Score Breakdown

Tree Equity Score

Hover to explore the characteristics of
People in pov neighborhoods with similar Tree Equity Scores.

Meighborhoods that score 0-69
have, on average, 77.7% people
in poverty.

There are 8 block groups with a score
of 0-69

HOW TO READ IT

UNIVERSITY OF LOUISVILLE, | 53


https://www.treeequityscore.org/insights/place/louisville-ky

Infinite Uses for GIS and Geospatial Tools

There are literally of ways to use GIS to answer
guestions, create new knowledge, and help people understand
their world a little better!

UNIVERSITY OF LOUISVILLE, | 54


https://gisgeography.com/gis-applications-uses/

Questions? Comments?

UNIVERSITY OF LOUISVILLE, | 55



Thank you!

Laura Egan Krauser
502-852-2693

UNIVERSITY OF

LOUISVILLE.

CENTER FOR GEOGRAPHIC
INFORMATION SCIENCES
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mailto:dj.biddle@louisville.edu
https://www.ulcgis.org/
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