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• Public Domain

• USDA-ARS and Texas A&M 

University

• Predict the effect of 

management decisions on 

water quality and quantity

• Land use + Soil + Weather = 

yield and quality



Weather Station

Outlet

GRAR Basin
615 km2

Precipitation = 284mm/year
Surface Runoff = 0.25 mcm/year
Baseflow = 1.01 mcm/year



Shortcomings



Past and Present: Flood Risk 
Methodology











Existing Conditions 1:100 year Upper Bound Event



Multi-Objective Analyses

• Compromise 
Programming

• Consider socio-
economic factors 
along with risk

• Prioritize the 10 
highest at-risk areas 
for action

Maximize Maximize Maximize Maximize

RISK SOCIAL SOCIAL ECONOMIC

DA

100 CC_UB 

(RI)

Single 

Mother 

(ppl)

65+ Age 

(ppl)

Low 

Income 

(%)

35390035 1175358.8 10 125 10.5

35390036 628337.7 0 45 36.4

35390325 607841.9 40 60 11.4

35390313 571387.0 20 75 7.1

35390092 430922.4 35 60 6.9

35390326 375026.8 10 60 23.5

35390429 344518.8 30 40 0

35390064 267825.1 10 160 11.5

35390890 224690.4 10 245 12.5

35390706 199429.5 10 225 4.7



Indicator Risk Single Mother 65+ years of age Low Income

Case 1 100 100 100 100

Case 2 100 1 1 1

Case 3 1 1 1 100

Case 4 1 100 100 100
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1:100 year Upper Bound Event with Dykes raised to 1:100 year levels



Thank you!


