Conceptualizing an application of sociohydrology
to predict the long-term effects of drainage
projects on colonia flood risk

Sydney Weyand, Dr. Inci Guneralp, and Dr. Burak Guneralp

Texas A&M University

WATER MANAGEMENT
AIIM & HYDROLOGICAL SCIENCE

GEOGRAPHY

TEXAS A&M UNIVERSITY

TTTTTTTTTTTTTTTTTT




Qutline

o Introduction

> Methodology
o Implications

o Future Research




Floods are one of the most damaging
and common forms of natural disasters.
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What Is sociohydrology?

“The science of people and water, a new science that is aimed at understanding
the dynamics and co-evolution of coupled human-water systems.”

(Sivapalan et al, 2012)




Human

Traditional hydrology \ =i

Human activity drives the system.
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Socionhydrology

Human activity works within the system.
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Research objectives

1. Examine flood risk in colonias within Hidalgo County, Texas, and the potential
impacts the Alberta Drainage Project

2. Create paired hydrologic/hydraulic flood models with systems dynamics
methodology

3. Analyze how potential policies could influence long-term risk
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Alamo Drainage Project

o Community-led effort

o Expands Alamo’s flood drainage
infrastructure

o 6 colonias, ~1000 residents, affected

o Construction began May 2016




Conceptualization : What do we need?

SYSTEMS MODEL

HYDROLOGIC/HYDRAULIC MODEL(S)

Simplified hydrologic processes

Simplified landscape characteristics

Human population characteristics

Sociopolitical characteristics

Detailed hydrologic processes

Detailed landscape characteristics

Detailed infrastructure schematics

Detailed topography and maps
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Implications

o Assist local leaders with policy-making decisions

° Maximize the drainage project’s long-term socioeconomic utility

o Improve understanding of the indirect and long-term effects of infrastructure
projects

o Direct sustainable development




(Going forward...

o Next step: complete base models

> Challenges:
o Must sufficiently capture human behavior without overwhelming complexity

o Must efficiently incorporate sociopolitical parameters into the hydrologic/hydraulic model(s)




References

Baldassarre GDi, Viglione A, Carr G, Kuil L, Salinas JL, Bléschl G. 2013. Socio-hydrology : conceptualising
human-flood interactions. Hydrol Earth Syst Sci. 17:3295-3303. doi:10.5194/hess-17-3295-2013.

Deegan M. 2007. Exploring U.S. Flood Mitigation Policies: A Feedback View of System Behavior (Doctoral
Thesis). University at Albany, State University of New York, Albany, New York. UMI:3293122.

Federal Reserve Bank of Dallas. 1996. Texas Colonias: A Thumbnail Sketch of the Conditions, Issues,
Challenges and Opportunities. Dallas, TX.

Mejia I. 2016. Alberta Drainage Project breaks ground, set to save hundreds of families. CBS 4.

Sivapalan M, Savenije HHG, Bl6schl G. 2012. Socio-hydrology : A new science of people and water. Hydrol
Process. 26:1270-1276.




