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POPULATION GROWTH
Seven out of the 15 fastest-growing places in U.S. are in 
Texas 

Source: The Texas Tribune /U.S. Census dated 5/15/2025 



LONG-TERM WATER 
AVAILABILITY FORECAST

An innovative data-driven based method 
for estimating Net Water Availability (NWA)

NWA = Precipitation (P) – Evapotranspiration (ET)
Better than Climate Model outputs

Decadal Projection until 2070
Moderate Warming (SSP 245)
Extreme Warming (SSP 585)
Compared with TWDB Water Demand Projections
For each Regional Water Planning Areas

Figure: Texas Köppen-Geiger climate type overlaid with regional water planning 
areas and major cities. Source: USDA NRCS; TWDB; Kottek et al. 2006 

Li, W., Li, D., Fisher, J., and Fang, Z.N. (2023). "Evaluating future
water availability in Texas through the lens of a data-driven approach
leveraged with CMIP6 general circulation models", Science of the Total
Environment, Volume 921, 2024, 171136,
https://doi.org/10.1016/j.scitotenv.2024.171136.
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Water 
Engineering 

Research 
Center 

• To tackle emerging challenges 
related to population growth, 
increased development, and 
changing climate in North Texas. 

• To gain solid knowledge to 
ensure safe, sustainable water 
supplies and mitigating the 
impacts of extreme events on 
North Texas.

• To transform challenges into 
opportunities via more 
performing holistic research in 
collaboration with 
interdisciplinary educators, 
researchers, agencies, 
industries, and regulators to 
develop multidisciplinary 
strategies and sustainable 
solutions for urban waters and 
energy 

• To help build public-private 
partnerships to address pressing 
needs associated with urban 
water issues.
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WATER ENGINEERING RESEARCH CENTER 

• Newly established research center focusing on developing innovative 
water technologies and practical strategies that drive economic growth 
and sustainable development. 

• Dedicated to addressing complex challenges in water resources, 
particularly in the State of Texas. 

• Conducts vital projects that turn sciences and engineering into 
actionable solutions for flooding, stormwater, water supply, quality, and 
environmental resilience for the State of Texas and beyond. 

• Recognized by the state legislators and across the nation, the WERC is 
one of the pioneering research thrusts that UTA invested in recent years. 



WERC TEAM MEMBERS
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www.nctcog.org/tsi

Objective: a “roadmap” for communities

TSI: Integrating Transportation 
and Stormwater Infrastructure

 Proactive vs. Reactive

 Regional “System” 
Approach

TSI Study Overview
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$10+ million comprehensive planning 
study
 Proactive planning 

 Stormwater, environmental, and transportation 
infrastructure integration 

 Safety of residents, property, and infrastructure

 State-of-the-art flood hazard area models 

 Flood warning system framework

 Innovative infrastructure, nature-based solutions, and 
regulatory approach resources

 Tools, literature, and data

TSI Study Objectives

Expected completion:

 Fall 2026

2020 % impervious

2070 % impervious
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TSI Study Partners

Consultant Partners:
 Freese and Nichols, Inc.

 Halff Associates, Inc.

 Highland Economics



 High transportation and stormwater 
infrastructure costs

 Failures disrupt access, reliability, and 
system performance

 Flooding risks concentrated at road 
crossings and bottlenecks

 Upstream development overwhelms 
downstream systems
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Criticality of Transportation/Stormwater Integration
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Distributed Detention Optimization
Example – Eagle Mountain Pilot

Peak Outfall Discharge:  39,721 cfs
Total Storage:  4,881 Acre ft

Focus on Critical Reaches and 
Transportation Junctions for

Reducing Flow to 2020 Conditions

Enhanced Drainage Models to Optimize Alternatives 



 Basin Model Information
 ~75 square miles
 41 Subbasins and 42 Reaches

 Anticipated Imperviousness Increase
 Avg: 25%
 Max: 47%

 Anticipated Reduction in Response Time
 Avg: -0.41 hr
 Max: -0.67 hr

 Downstream Peak Discharge
 2020: 40,300 cfs
 2070: 51,100 cfs

 Theoretical Storage Required: 6,200 acre-ft

EXAMPLE: Optimization Summary
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Scenario 1 
(Local)

Note: All results are considered preliminary 
and are subject to change.

 Flows limited to 
current levels

 Both options provide 
benefit but still result 
in less storage than 
theoretical 
requirement
 A menu of 

options is needed

May provide ~4500 
ac-ft of storage

May provide ~4000 
ac-ft of storage

EXAMPLE: Optimization Results
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Scenario 2 
(Regional)



TSI Integration: Menu of Options
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Conservation
Easement

(preserving storage
and other uses)

Tiered Culvert/
Bridge Designs

Smart Stormwater
Infrastructure

Groundwater
Recharge/Reuse

Right-of-Way (ROW)

Green
Infrastructure

Flood
Warning
System

Roadways for Detention/Retention

Bioretention
Systems



 Hydrology and Hydraulic Modeling Enhancements

 Alternatives Analysis

 Transportation and Detention/Retention Integration

 Transportation Planning Linkages

 Flood Control Prioritization

 Green Stormwater Infrastructure Implementation

 Flood Early Warning Systems Planning

 Funding Opportunities

 Policy Recommendations
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Menu of Options Examples
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Project Example: TSI Integration

 Integrated transportation, 
stormwater, and 
environmental elements

 Static control structure 
limiting the discharge and 
generating storage 
volume



 Goal – Reduce current and future flows

 Considerations:
 Effective flood reduction?
 Avoids negative impacts?
 Downstream flooding?
 Economic benefits?
 Future transportation improvements?

 Promising locations identified to-date
 Clear Fork at Sarra Ln
 Chambers Creek at Enon Ave
 South Mary’s Creek at IH-20
 Mountain Creek at FM 2738 and/or CR 616
 Village Creek at FM 731
 Little Mary’s Creek Tributary at FM 3325

TSI North

TSI West

- Potential alternative locations being considered

20

TSI Flood Mitigation Alternatives (in progress)



Project Example: Detention (Sarra Ln – Parker County)
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Decreased Depth Downstream

Increased Depth Upstream

BEFORE

AFTER

SARRA ROAD

Lake
Weatherford

Reduced Flow Downstream

Key Summary Statistics – 2070
 100-year Conditions (upstream):
 Valley Storage:  + 2,000 acre-ft
 Flow Rate:  - 3,000 ft3/sec

 10-year Conditions 
(downstream):
 Flow Rate:  - 1,000 ft3/sec
 Elevation Reduction:  0.5-1.0 ft

Increase
Storage

Raise
Roadway

Adjust
Flow

SARRA ROAD

Replace
Culvert

Groundwater
Recharge



Mary’s Creek in 
Benbrook

 “Flashy” watershed 
l ike Hill  Country

 Homes in the 
FEMA f loodway

 History of f looding 
and projected 
increases

Project Example: Buyouts
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Project Example: Mary’s Creek Flood Control Reservoir (MCFRC)

100-year 
Floodplain 

w/o MCFCR

Area 
removed 

from 100-yr 
by MCFCR

Structures 
removed by 
MCFCR

Mary’s Creek/
Clear Fork 

Confluence

Complementing Buyouts by Reducing System-Level Risk



Project Status: Planned, Eligible, and Advancing

Stakeholders
FME 031000456: Abridged application submitted for SFY 24-25 FIF

FMP 033000112: Amended to 2023 RFP and eligible for SFY 26-27 FIF



 Definition – The volume of water in a river's 
floodplain during a flood

 Function – Flood water storage…like a 
reservoir

 Regulation – FEMA NFIP
 Development allowed within Floodway Fringe

 Impacts of Valley Storage Loss
 Peak flow increases
 Peak water surface elevation increases
 Deeper and more frequent roadway overtopping
 Shorter flood response times
 Life safety threat

Project Example: Valley Storage Preservation
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Project Example: Flood Early Warning System (FEWS)



TSI will…

 Leverage, enhance, and/or recommend expanding existing 
regulatory frameworks, such as:
 The NCTCOG integrated Stormwater Management (iSWM) Program
 The Upper Trinity River Corridor Development Certificate (CDC) Program

 Identify and recommend TSI Flood Management Projects 
(FMPs), Flood Management Evaluations (FMEs), and Flood 
Management Strategies (FMSs).

 Collaboratively explore and promote other avenues for flood 
resiliency.

How Does TSI Get Implemented?
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INCLUDES:

 History and Context

 What We’re Doing

 Results and Resources

TSI Story MapTSI Website

nctcog.org/tsi

View Interactive TSI Results
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KERR COUNTY FLOOD 
(7/4/2025)
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Historical Storms with Rainfall Intensity > 3 in/hr.



FLOOD ALERT SYSTEM-CONCEPT

Observations
• Weather pattern
• Rainfall (satellite, 

radar and gauge)
• River stage, etc. Forecasting Algorithms/Models

• Dispatch warning 
information

• Real-time 
communications

or
H/H Modeling

Accurate Data-Driven Model

Decision Support System

Satellite

Gauge

Radar
Data Fusion

Communications



NEXRAD

Data Retrieval

QPE &
Rain Gages

Flood Plain Map Library

1

2

3

4

RT Rainfall/Runoff 
Correlation

Real-Time Rainfall

Flood Prediction Core 
Engine

Real-Time Forecast Flood Map from 
2nd Display Portal, also Includes Data 

Storage and Operation Engine

Alert Levels

&
Flood Protection

Action Levels

Flood Protection & 
Emergency Actions

•Evacuations

•Flood door closure

•Recall of Personnel

•Backup Power

Warnings &
Communication

Indicator (Rainfall 
Intensity -RI)

Inundation 
depth at 
selected 
locations

COH API/Data Portal

Map IDRainfall 
(inch)

Watershed

14Brays Bayou

35Huntington Bayou

………

Inundation 
maps with 

IDs

Upstream Downstream

Redundant Terminal

FLOOD ALERT SYSTEM 5



NEXT STEPS
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• Technology Framework
• Digital Twining Coupled Atmosphere/Land 

Surface/Hydrologic systems

• Hydrologic Models Development & Calibration

• Advanced Radar-based Rainfall Monitoring/Correction

• Cloud Computing and Web-based Platform Integration

• Developed for the Bear Creek Watershed, North Texas 

• Provide 2–4 hours of hydrologic lead time.

• Calibrated over the entire data time span.

• Incorporates real-time radar-based precipitation with bias 

correction.

• Enables sensor calibration and creation of virtual gages across 

the watershed.

DFW FLOOD EARLY WARNING SYSTEM



Principal Investigators

Nick Fang, PhD, PE

Grant Sponsor

Communities of Flood Early 
Warning System (FEWS)

Guidance Document of Flood Early Warning Systems

Michael Zaretsky, AIASam Brody, Ph.D.Phil Bedient, Ph.D., P.E.

COMMUNITY 
OUTREACH

PROJECT 
MANAGEMENT

PROJECT 
REPORT



Gauge Data

Other Data

Fixed Area

Storm Centered

• Catchment 
• Climatic homogeneity 

• Storm characteristics 
• Shape
• Movement 

Texas Storm Study

• Storm Catalog
• Storm 

Classification
• Storm Shifting
• Machine 

Learning

Data Process

Texas Storm Study 
(USACE-FWD – WEST/UTA/TAMU/RICE) 

• Storm Type
• Climatology
• Meteorology
• Topography
• Coastal 

Influence
• Geographical 

Extent, etc.



Gages (HADS)

Spatial Gage Density Comparison:
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Gages (QC’d synoptic)

STATEWIDE RAINFALL REANALYSIS ESTIMATION



Nick Fang

InFRM Academic Council Members

John Nielsen-Gammon

Philip Bedient

Sam Brody

Collaborators

Clint Dawson

Jamie Padgett

Hatim Sharif
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