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Water Resources Research

Presentation Overview

ÅPersonnel

ÅObjectives

ÅActivities of Universities

ïPast, Present, and Future Activities

ÅCollaborations



Key Personnel

ÅAuburn ïSrivastava and Hite ïeffect of climate variability on 
stream flow, water quality, and water withdrawal for irrigation; 
municipal drought index; socio-economic and bio-economic 
modeling

ÅU. Florida ïIngram, Jones, Keener, Kiker, Martinez, 
Hernandez ïENSO affects on nutrient loads; hydrologic 
modeling in ACF; use of MM5 regional climate model for 
water resources managements; Tampa Bay project

ÅGeorgia ïStooksbury, Knox, and Gerard-Marchant ïSE-
Water-Climate prototype, Climate affects on streamflow, 
stakeholder assessment

ÅU. Alabama Huntsville ïChristy, McNider, Handyside, and 
Marcus ïirrigation feasibility; policy options for water supply 
challenges resulting from climate variability

ÅMiami ïAhmed ïIntegrated water resources planning for 
South Florida

ÅFlorida State ïZeirden and Leftwich ïClimate data

ÅClemson ïScott Templeton ïEconomic issues



SECC Water Group Objectives

NOAA ïRISA (6 objectives)

ÅDevelop and refine methods to incorporate climate 
forecasts in water resources management in Florida, 
Georgia, Alabama and surrounding states (Objective 3)

ÅDevelop a systems-based approach to link models from 
different disciplines for applications of climate 
information in agricultural and water resources decision-
making (Objective 4)

USDA ïCSREES (5 objectives)

ÅDesign and develop prototype state and regional 
agricultural and water resource outlooks (Objective 2)

ÅDesign and develop prototype watershed-based 
decision support system (Objective 4)



Auburn University

ÅDevelopment of BMP database for improving model 

predictions - Srivastava

ÅENSO affect on organic N runoff from agricultural land 

in a small watershed in Alabama ïHite and Srivastava

ÅPotential value of 6-8 months climate forecasts for crop 

production - Hite

ÅPublications
ï Butler, G.A. and P. Srivastava. 2007. An Alabama BMP database for evaluating water 

quality impacts of alternative management practices. Applied Engineering in Agriculture 

23(6): 727-736.

ï Cha-Sa Ho, D. Hite, J. Novak. 2008. A watershed level bioeconomic analysis of the value 

of 6-8 months climate forecasts. Journal of Sustainable Agriculture. (published).

ï Bhattarai, G., P. Srivastava, L. Marzen, D. Hite, and U. Hatch. 2008.  Assessment of 

economic and water quality impacts of land use change using a simple bioeconomic 

model. Journal of Environmental Management (published).

U
n
iv

e
rs

it
y
 A

c
ti
v
it
ie

s
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Present and Future Activities
Puneet Srivastava

ÅEcologically-Sustainable Surface 

Water Withdrawal for Cropland 

Irrigation in Alabama: How Much 

Water Can We Withdraw?

ÅBig Creek Watershed ïa sub-

watershed of Lake Converse 

Watershed located in Mobile 

County.

ÅArea 31.5 sq. mi. (20160 ac)

Mobile County

Watershed Outlet
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Present and Future Activities
Puneet Srivastava

ÅUsed SWAT model to predict flows at various sub-basin 

outlets and the watershed outlet

ÅSub-basins evaluated

ÅTwo 1st order stream

ÅTwo 2nd order stream

ÅWatershed outlet ï3rd order stream

ÅWater needed for irrigation - 1.5 ac-ft (or 18 inches) for 

each acre of cropland

ÅEcological sustainability criteria comes from ACF basin

ÅWater withdrawal during winter months only (Dec ïApr)
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Present and Future Activities
Puneet Srivastava

Å On an average, through ecologically-sustainable surface water 

withdrawal, about 10% of watershed (16 year average) area can 

be irrigated (18 ac-ft per acre rate)

Å In wet years up to 25% of watershed area can be irrigated; in dry 

years, which are fairly common in Alabama, no water can be 

withdrawn for irrigation.

Å Interesting result ïstream order is less important

Å You would be able to irrigate only about 10% of watershed 

area.

Å Irrigated areas should not be concentrated in a few watersheds.

Å Potential lessons from poultry industry.

Å Solution to pollution is dilution.
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Present and Future Activities
Puneet Srivastava

ÅENSO-based ecologically-

sustainable surface water 

withdrawal

ÅThe overarching goal is to 

demonstrate as to how ENSO 

information can be used for 

ecologically-sustainable surface 

water withdrawal for cropland 

irrigation.
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Present and Future Activities
Puneet Srivastava

ÅCorrelation of stream flow with ENSO is more prominent 

than precipitation.

Å Average water withdrawal during El Niño months can 

generate a maximum of 103.5% more water for withdrawal 

than that of La Niña months.  But for early fall (i.e. August, 

September and October) more water can be withdrawn 

during La Niña than El Niño (up to 69.3% more in October).

ÅPercentage area that could be irrigated from withdrawn 

water does not depend much on the order of the stream. 

Å Climate variability affects on transport of P in animal waste 

applied watersheds; suggest appropriate management 

alternatives based on climate prediction.
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Present and Future Activities
Puneet Srivastava

ÅMunicipal Drought Index for small to mid-size communities

ÅClimate variability affects on transport of P in animal waste 

applied watersheds; suggest appropriate management 

alternatives based on climate prediction.
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Present and Future Activities
Diane Hite

ÅEconomic and Environmental Impact of Agricultural Land-

Use Change for Energy Crop Production in Different ENSO 

Phases

Å How changing to energy crops from traditional agricultural 

uses of Kelly Creek watershed in Dale County, Alabama, 

would affect local water quality and agricultural profits.



University of Alabama - Huntsville

ÅDrought Indicies ïLawn and Garden Moisture Index

ÅWater usage for irrigation from the crop models over 50 year 
period for three climate/soil regimes.

ÅPolicy options for water supply challenges resulting from 
climate variability

ÅPolitical, economic, and social questions regarding the 
establishment of farm-scale irrigation infrastructure on a 
region-wide area to reduce climate-related risks.

ÅDevelop a withdrawal model that incorporates floodplain 
inundation using:
ï Historic USGS stream gauge data.

ï Publicly available GIS model data.

ï Accepted statistical method.

ÅBased on a synthetic model of the Sipsey River Swamp
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Past, Present and Future Activities
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Present and Future Activities


