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Texas Flood Response System



The QUESTION is: How do you go from a radar rain map to flood inundation map showing impacts? 

Texas Flood Response System
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National Water Center



Forecasts

Now

Analysis Best estimate of current conditions

Short Range Hourly for 18 hours ahead

Medium Range 6 Hourly for 10 days ahead

Long Range Daily for 30 days ahead (30 time steps)
Ensemble of 4 forecasts each 6 hours (24 forecasts total)

ftp://ftpprd.ncep.noaa.gov/pub/data/nccf/com/nwm/prod/ 

Today’s forecast information
(5 TB)
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National Water Model Forecasts on a Map 

http://water.noaa.gov/map

Onion Creek at Highway 183

Onion Creek



National Water Model in ArcGIS Online

How to move from forecast discharge …..

….. to forecast flood inundation mapping?



FEMA Floodplain Mapping
10



FEMA National Flood Hazard Layer in Texas (~ 120 counties)

Large areas of Texas 
lack flood mapping

Detailed engineering modeling 
of stream reaches



National Weather Service Flood Inundation 
Maps for the US (130 in total)



Real-Time Flood Inundation Mapping 
Onion Creek at Highway 183

http://water.weather.gov/ahps2/inundation/inundation_google.php?gage=atit2
Cost per map: $40,000 – $160,000

http://water.weather.gov/ahps2/inundation/inundation_google.php?gage=atit2
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EleHydro

Combine hydrography and elevation to define river channel 
geometry and flood inundation extent for 5 million km of stream 
reaches over continental US

Use the CyberGIS computing facility 
at the University of Illinois at Urbana-Champaign

National Hydrography Dataset National Elevation Dataset



Method for Determining Flood Risk:
Height Above Nearest Drainage (HAND)

HANDFlood

Normal

Flooding occurs when Water Depth is greater than HAND



Continental-Scale Flood Inundation Mapping

Catchments and Flowlines

Digital Elevation Model

Height Above Nearest 
Drainage (HAND)
(relative elevation of land 
surface cell above cell in 
stream to which it flows)

CyberGIS Facility
University of Illinois at Urbana-Champaign



USGS Rating Curve at a Stream Gage

Measure 
Water Level

Determine Discharge

Onion Creek at Highway 183
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Rating Curve – Connects Discharge with Depth

0

2

4

6

8

10

12

0 5000 10000 15000 20000 25000

W
at

er
 D

ep
th

 (f
t)

Discharge (cfs)

Rating Curve for Eanes Creek, ComID = 5781289 

Forecast Discharge, Q, 
from National Water Model

Flood Depth, y (ft)

𝑄𝑄 =
1.49
𝑛𝑛

𝐴𝐴𝑅𝑅2/3𝑆𝑆𝑜𝑜
1/2



National Water Model Viewer

https://nwm.kisters.de/applications/index.html?publicuser=publicuser#NWM/main 



Forecast Discharge and Water Depth
Onion Creek at Highway 183

https://nwm.kisters.de/applications/index.html?publicuser=publicuser#NWM/main 

Discharge

Depth



From Depth to Inundation

Identify Inundation Zone from the HAND raster



Method for Determining Flood Risk:
Height Above Nearest Drainage (HAND)

HANDFlood

Normal

Flooding occurs when Water Depth is greater than HAND

Address Point



Texas Address Points
9.1 million points

Used for dispatching emergency 
response vehicles in 911 systems

Data compiled by 
Emergency 
Communications 
Districts



Flood Inundation Mapping
May 2015 Flood, Blanco Basin

http://crwr-arcgis-p01.austin.utexas.edu/arcgis/rest/services/May2015FloodExtent/MapServer

San Marcos

Wimberley

http://crwr-arcgis-p01.austin.utexas.edu/arcgis/rest/services/May2015FloodExtent/MapServer


Integrity Checking
Comparing with USACE flood models

Blanco River 

Comparing with observed 
water depth at USGS, LCRA 
and other gaging sites



Comparing Rating Curves from HEC-RAS and HAND

HEC-RAS

HAND



LIDAR Terrain Mapping

Wharton County

Source of Images: Joey Thomas, TNRIS

4 points per square meter

0.5 points per square meter



Geospatial Systems Are Helping Us Understand

. . . Helping Us Make Better Decisions

Data

Information

Knowledge

Understanding

Mapping

Integration

Sharing and 
Collaboration

Slide: Jack Dangermond, ESRI



Texas Division of Emergency Management

• State Operations Center

• Regional Coordinators

• Disaster Districts

• Counties

Chief Nim Kidd
Director, TDEM



Flood Emergency Response in Texas

Local governments (counties, cities, or towns) 
respond to emergencies daily using their own 
resources

They rely on mutual aid and assistance 
agreements with neighboring jurisdictions

When local jurisdictions cannot meet incident 
response resource needs, they may ask the 
state for assistance



First Responder Input to Inundation Mapping
Rock on road at current water level Point location sent in by text Inundation map

Chief Todd Pomroy, Austin Fire Department

Local Impact in this area



• Collaboration between Austin 
Fire Dept and Flood Early 
Warning System

• Flood operational maps for 23 
Austin creeks

• Tested in six table top 
exercises over last 2 years

• Now being deployed in fire 
trucks in paper and pdf format



Flood 
Operational 
Maps

Flood depth in houses
 3ft 

 6” – 3 ft

 < 6”

Potentially flooded
neighborhoods



Information Flow During a Flood Emergency

Weather and 
Flood Forecasting

Flood Impacts

Assessment of 
Conditions

Emergency 
Response

Communications
Cycle

TDEM Area coordinators

Disaster District coordinators

County emergency managers

State Operations Center
West Gulf River 
Forecast Center



Flood Impact Dashboard (ESRI)

http://txflooddata.esri.com/FloodDashboardmemday/

http://txflooddata.esri.com/FloodDashboardmemday/


27,000 Texas Bridges on 15,700 stream reaches 
forecast by the National Water Model



The QUESTION is: How do you go from a radar rain map to flood inundation map showing impacts? 

Texas Flood Response System
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Rain Map to Flood Map

Precipitation

Flow

Inundation

ImpactNational 
Water Model

Height Above 
Nearest Drainage

Address 
Points

Flooded 
Homes
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