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What is a DSS?What is a DSS?
A Decision Support System (DSS) is a knowledgeA Decision Support System (DSS) is a knowledge--based system based system 
that requires personnel and technology to collect, catalogue, anthat requires personnel and technology to collect, catalogue, and d 
place vast amount of place vast amount of data, historical information, research findings, data, historical information, research findings, 
resource inventories, and scientific knowledgeresource inventories, and scientific knowledge ((RaisRais et al., 2000).et al., 2000).

Can be defined as computer based information systems designed toCan be defined as computer based information systems designed to
improve the decisionimprove the decision--making processes (making processes (MonashMonash University, 1995).University, 1995).

A watershed management DSS is a knowledgeA watershed management DSS is a knowledge--based computer based computer 
system that integrates data, information, physical simulation mosystem that integrates data, information, physical simulation models dels 
and other economic analyses on a holistic basis to identify and other economic analyses on a holistic basis to identify 
alternatives for solving specific watershed problems (alternatives for solving specific watershed problems (FulcherFulcher et al., et al., 
1996) 1996) 
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Why Watershed Management Why Watershed Management 
DSS is Essential?DSS is Essential?

To provide watershed and water quality To provide watershed and water quality 
information of past, present, and future on a information of past, present, and future on a 
single platformsingle platform

To help planners and end usersTo help planners and end users
To provide watershed modeling results to To provide watershed modeling results to 
facilitate watershed managementfacilitate watershed management

To report on various scenario analysisTo report on various scenario analysis
To facilitate discussion among researchers, To facilitate discussion among researchers, 
watershed managers and stakeholders to derive watershed managers and stakeholders to derive 
optimum watershed  management solutionsoptimum watershed  management solutions
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ObjectivesObjectives
Develop comprehensive costDevelop comprehensive cost--benefit analyses benefit analyses 
of water conservation and water quality of water conservation and water quality 
management to optimize row crop production management to optimize row crop production 
and water quality improvement in and water quality improvement in LL’’AnguilleAnguille
River watershed located in ArkansasRiver watershed located in Arkansas

Develop a GIS based decision support systemDevelop a GIS based decision support system

Part of a USDAPart of a USDA--CSREES funded projectCSREES funded project
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L’AnguilleL’Anguille River Watershed in River Watershed in 
Eastern ArkansasEastern Arkansas
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WatershedWatershed
Approximately 620,000 acApproximately 620,000 ac
Land use:Land use:

76% row crop agriculture 76% row crop agriculture 
•• (90% of agriculture is soybeans and (90% of agriculture is soybeans and 

rice)rice)
18% forest18% forest
3% pasture3% pasture
2% urban2% urban
1% Water1% Water

River Transported in excess of 500 River Transported in excess of 500 
million cubic meters of water and million cubic meters of water and 
90 thousand metric tonnes of 90 thousand metric tonnes of 
sediment past Palestine bridge in sediment past Palestine bridge in 
2004*
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IssuesIssues

Entire length of the Entire length of the LL’’AnguilleAnguille River is listed in River is listed in 
303(d)303(d)

Excess sediment identified as the cause of Excess sediment identified as the cause of 
impairmentimpairment

Spring (FebruarySpring (February--April) and summer (JulyApril) and summer (July--
October) identified as critical periods October) identified as critical periods 
contributing to elevated sediment loadscontributing to elevated sediment loads

TMDL states that existing NPS loads must be TMDL states that existing NPS loads must be 
reduced by 40% in spring and 38% in summerreduced by 40% in spring and 38% in summer
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DSS is a Stakeholder ToolDSS is a Stakeholder Tool
Analysis 

Scientists, engineers 
and policy makers 

collect, analyze data, 
present to stakeholders

Deliberation
Stakeholders review and 

interpret data, inform 
scientists and 
policymakers

Objective 1: Develop DSS

Objective 2: Develop 
Stakeholder Structure

Scenario Analysis
(with feedback and requirement of 
stakeholders and decision makers)

Evaluation
Performed by stakeholders, policy 

makers, Coop Extension
Objective 4: Evaluate DSS
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Engines of the Engines of the L’AnguilleL’Anguille River DSSRiver DSS

SWAT Model

BMP Evaluation
Tools

Economic
Model

LRWDSS

Irrigation &
Pump

Efficiency
Model
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Decision Support System Decision Support System 
http://www.http://www.baegbaeg..uarkuark..eduedu/DSS/LRWDSS//DSS/LRWDSS/
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Soil and Water Assessment Tool Model

Continuous Time, daily time step model
Distributed Parameter

Unlimited Number of Subwatersheds
Comprehensive – Process Interactions

Simulate Management
Part of BASINS suite of EPA models for TMDL 

development
Model used by every state in US and 32 different 

countries
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Model Results: Colt stationModel Results: Colt station



ichaubey@purdue.eduichaubey@purdue.edu http://http://baeg.uark.edubaeg.uark.edu/DSS/LRWDSS/DSS/LRWDSS

Model Results: Palestine stationModel Results: Palestine station
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Flow Sediment
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BMP Scenarios AnalyzedBMP Scenarios Analyzed
54 different scenarios54 different scenarios

Two Crops: rice and soybeanTwo Crops: rice and soybean
Covers 90% of the agricultural Covers 90% of the agricultural 
productionproduction

Three fertilizer application ratesThree fertilizer application rates
Optimal, subOptimal, sub--optimal, and over optimal, and over 
applicationapplication

Three tillage practicesThree tillage practices
Conservation, conventional, no Conservation, conventional, no 
tilltill

Three buffer strip lengthsThree buffer strip lengths
0, 5, 10 m0, 5, 10 m
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SWAT BMP Scenario AnalysisSWAT BMP Scenario Analysis
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Conversion from conventional Conversion from conventional 
tillage to notillage to no--tilltill
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Other BMP Evaluation ToolsOther BMP Evaluation Tools
LongLong--Term Term 
Hydrologic Hydrologic 
Impact Impact 
Assessment (LAssessment (L--
THIA) THIA) 
modelmodel

Spreadsheet Spreadsheet 
Tool for Tool for 
Estimating Estimating 
PolluttantPolluttant Load Load 
(STEP(STEP--L)L)
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STEPL ModelSTEPL Model
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Irrigation and Pump Efficiency Irrigation and Pump Efficiency 
AssessmentAssessment
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Economic ModelingEconomic Modeling



ichaubey@purdue.eduichaubey@purdue.edu http://http://baeg.uark.edubaeg.uark.edu/DSS/LRWDSS/DSS/LRWDSS

Economic ModelingEconomic Modeling
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Economic ModelingEconomic Modeling
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SubSub--basin and inbasin and in--stream load reduction: stream load reduction: 
exampleexample

9.779.7Conservation 
with Filter

9.270.1No Till 

4.339.3Conservation 
Tillage

In Stream 
Loading 

Reduction (%)

Sub-Basin Yield 
Reduction (%)

Management 
Practice

BMP Optimization using SWAT model and Genetic 
Algorithm is  currently in progress
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Economic ModelingEconomic Modeling
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Resources on Policies Relevant to Resources on Policies Relevant to 
Watershed ManagementWatershed Management
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Fact Sheets and Educational Fact Sheets and Educational 
MaterialsMaterials

Water Statutes in the US Water Statutes in the US ––
backgroundbackground
History of legislationHistory of legislation
Water rights and conservationWater rights and conservation
Water programsWater programs
TMDL processTMDL process
TMDL litigationTMDL litigation
Role of local communities in Role of local communities in 
watershed managementwatershed management
Dealing with contentious issues Dealing with contentious issues 
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Broader ImpactsBroader Impacts

Stakeholders involved in a participatory Stakeholders involved in a participatory 
approach to increase DSS acceptabilityapproach to increase DSS acceptability

LanguilleLanguille River Watershed CoalitionRiver Watershed Coalition

10 different DSS meetings conducted10 different DSS meetings conducted
Attended by more than 250 stakeholdersAttended by more than 250 stakeholders
Farmers, extension agents, municipality and industry Farmers, extension agents, municipality and industry 
personnel, and bankerspersonnel, and bankers

A number of groups have indicated interest in A number of groups have indicated interest in 
using the DSS to make various watershed using the DSS to make various watershed 
management decisionsmanagement decisions

Arkansas Natural Resources Commission, Arkansas Natural Resources Commission, AudobonAudobon
Society, Society, LanguilleLanguille River Watershed CoalitionRiver Watershed Coalition
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