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Agenda

Introduction

What is GIS

Key data for flood risk

How flood maps are created
Real world examples

Flood map demonstration
Wrap up
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Who is ASFPM?
Association of State Floodplain Managers (ASFPM)

Association of State Floodplain

National nonprofit organization S :
S, Managers Membership: May 2025
Over 20,000 members across the U.S. - : P —

6,123 + 14,916 = 21,039

Ch apter memberships
not shown on map

Mission: Reduce flood risk and
promote wise floodplain management
e Workincludes:
o Policy & advocacy
o Training & education bDJ
o Technical assistance to | -
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“where, how deep, and what’s at risk?




Why this Matters to you?

https://www.npr.org/2024/06/25/nx-s1-5018532/flood-midwest-more-rain-forecast-rapidan-dam-mankato

Pt

Flooding impacts:

® Roads & access
® Homes & infrastructure
® Cultural resources

e =

Need to move from reacting > planning
GIS is the answer!




Geographic Information System
“A system for
capturing, storing, checking, integrating,
manipulating, analyzing and displaying
spatial data”




Geographic Information System
“A system for
capturing, storing, checking, integrating,
manipulating, analyzing and displaying
spatial data”




Input: spatial data

GIS/Mapping Software:
analysis and data visualization

Output: new data and maps




What 1s GIS?

GIS recreates real world spatial data




What 1s GIS?

GIS recreates real world spatial data

CUSTOMERS

as digitized themed data “layers” g
(e.g. locations, boundaries, infrastructure, g TS
socioeconomic hydrology, land use/cover) |

assembled in any combination




What 1s GIS?

GIS recreates real world spatial data

as digitized themed data “layers”
(e.g. locations, boundaries, infrastructure,
socioeconomic hydrology, land use/cover)

assembled in any combination

, , P A o=
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Types of GIS & Mapping Software

Type Analysis Power Example(s)
Geobrowser Weak Google Maps, Google Earth,
(mainly only to display data) Apple Maps, Waze, etc.
Medium
Web-based (able to upload additional Carto, ArcGlIS Online, Mapbox,
data, customize display, and Google MyMaps, etc.
perform basic analyses)
Strong
Desktop (installed locally, provides full ArcGIS Pro
control of map creation, and QGIS

perform advanced analyses)




Desktop Mapping Software

ArcGIS Pro (by ESRI) QGIS
e Commercial software (expensive) ® Free, open-source software
e Only runs on Windows e Runson any operating system
e Largerprogram - can run slowly on e Smaller program
some computers e Many available tools, but lacking
e Full set of GIS functions & tools some for specific functions
e Integration with ArcGIS Online e Basic tutorials available
e Fully developed training program e Documentation on tools can be
e Comprehensive support inconsistent

e Support via forums




Key Data you Need to Map Flood Risk

1. How much water? Rainfall, size of storm

2. Where will water go? Elevation (terrain)

3. Where is water expected to go? Rivers, lakes, flood
maps, flood extents

4. Whatis at risk? Roads, homes, critical facilities




How much water?

Latest observed value E42 fit
7:30 AM CDT 25-Jun-2024
Flood Stage is 1.5 ft

Skunk Creek at Sioux Falls

NWSLL: 5IF52, Reach ID: 7223720
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Where will water go?

e Elevation (DEM)
e Watersheds
e Terrain

H EC - R AS https://www.esri.com/news/arcuser/0311/terrain-datasets.html




Where is water expected to go?

« Modeled flood extents

- FEMA Flood Maps
(FIRMs)

« Streams &rivers

« Wetlands

https://magnoliatribune.com/2025/07/09/mississippi-communities-to-see-fema-flood-determination-revisions/




What is at Risk?

“What could be impacted”

e Buildings =23
e Roads
e Critical facilities

-~ . A7 % BOF : :
https://pro.arcgis.com/en/pro-app/latest/help/mapping/simulation/simulation-in-arcgis-pro.htm
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What you can do with GIS?

Examples:

e ldentify flood-prone roads

e Prioritize mitigation
projects

e Plan evacuation routes

e Support grant applications

https://nationalgeneral.com/about-us/news-and-blog/flood-family-preparation/




Two Examples

1. Hazard Mitigation Planning for Tribe in SW Oklahoma
2. EPA 319 Water Quality Workshop




Example 1: Tribe in SW Oklahoma

« Compiled GIS datasets

« Built mapsin ArcGIS
Online

« Identified flood-prone
areas
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Example 1: What this helped with

« Prioritizing mitigation project

« Supporting planning
discussions

 Informing development
decisions

« Informing/strengthening the
hazard mitigation plan
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Mapping areas at risk of non-point source pollution (mainly from nitrogen & phosphorus runoff
from ag fields)




Example 2: What this helped with

Strengthen EPA 319 Grant Application

Inform decision making

|dentify where nonpoint source pollution is coming from

Which watersheds are highest priority

« Why those areas were selected (data-driven)

Identifies solutions

« High risk + unbuffered ag - riparian buffers
« Highslope + soil loss » erosion control

e Impervious areas - stormwater practices




Technical Assistance Offering
(Virtual or In-person)

=0
What ASFPM can help with: H\h

Data gathering & GIS setup
Flood risk mapping \ ”V
Scenario planning

319 Water Quality Mapping
Action planning




What as site visit looks like

Start with:

« Defining the goals, setting the agenda
 ldentify additional partners

« Gathering data (e.g. FEMA maps)
« Local knowledge

Use web tools (ArcGIS Online) to share data

Action Planning




Live Demo: Flood Maps in SW Oklahoma
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https://no.floods.org/temdemo




Live Demo: Discussion Questions

1. If you had a map like this for your community, what would
you want to know?

2. What flooding issues are you currently dealing with?

3. Where would mapping help you make decisions faster?

4. What layers would you want to add to a map like this?




Resources

* Tribal GIS: https://tribalgis.com/

« BIA Branch of Geospatial Support:
https://www.bia.gov/bia/ots/dris/bogs

« FEMA Flood Map Center: https://msc.fema.gov/portal/home

» Geospatial training: https://www.bia.gov/service/geospatial-training

« BIA Open data portal: https://onemap-bia-
geospatial.hub.arcgis.com/?utm source=chatgpt.com

« FEMA HAZUS: https://www.fema.gov/flood-maps/products-
tools/hazus?utm source=chatgpt.com

« HEC-RAS: https://www.hec.usace.army.mil/software/hec-ras/



https://tribalgis.com/
https://www.bia.gov/bia/ots/dris/bogs
https://msc.fema.gov/portal/home
https://www.bia.gov/service/geospatial-training
https://onemap-bia-geospatial.hub.arcgis.com/?utm_source=chatgpt.com
https://www.fema.gov/flood-maps/products-tools/hazus?utm_source=chatgpt.com
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