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What is a DSS?

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

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

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

> To provide watershed and water quality
Information of past, present, and future on a
single platform
« T0 help planners and end users

> To provide watershed modeling results to
facilitate watershed management
o To report on various scenario analysis

> To facilitate discussion among researchers,

watershed managers and stakeholders to derive
optimum watershed management solutions
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Objectives

> Develop comprehensive cost-benefit analyses
of water conservation and water quality
management to optimize row crop production
and water quality improvement in L’Anguille
River watershed located in Arkansas

> Develop a GIS based decision support system

> Part of a USDA-CSREES funded project
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L'’Anguille River Watershed in
Eastern Arkansas
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> Approximately 620,000 ac

> Land use:

o /6% row crop agriculture
(90% of agriculture is soybeans and

rice)
18% forest
3% pasture
2% urban
1% Water

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

2004~
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Issues

> Entire length of the L'Anguille River is listed in
303(d)

> Excess sediment identified as the cause of
impairment

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

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

Analysis

Objective 1: Develop DSS Scientists, engineers
and policy makers

collect, analyze data,
present to stakeholders

Deliberation
Stakeholders review and
interpret data, inform
scientists and
policymakers

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 L’Anguille River DSS

s

http://baeg.uark.edu/DSS/LRWDSS

ichaubey@purdue.edu



Decision Support System
http://www.baeg.uark.edu/DSS/LRWDSS/
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B SWAT

Soil and Water Assessment Tool Model

® Continuous Time, daily time step model
¢ Distributed Parameter

Unlimited Number of Subwatersheds
e Comprehensive — Process Interactions

eSimulate Management
ePart of BASINS suite of EPA models for TMDL

development
eModel used by every state in US and 32 different

countries
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Model Results: Colt station

Calibration Validation
—— Observed E.s =0.57 E,s- = 0.68

—— Simulated R%=0.58 R?>=0.70
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Model Results: Palestine station

Calibration
—— Observed Ens = 0.43
—— Simulated R?=0.45
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Flow Sediment

Explanation
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BMP Scenarios Analyzed

> 54 different scenarios

> Two Crops: rice and soybean

« Covers 90% of the agricultural
production

L'Anguille River Watershed Decision Support System

> Three fertilizer application rates

« Optimal, sub-optimal, and over
application

> Three tillage practices

« Conservation, conventional, no
till

> Three buffer strip lengths
° 0, 5, 10 m
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SWAT BMP Scenario Analy

m - S
Soil and Water Assessment Tool (SWAT) Results

The TTSDA funded project that created this online tool also required the
creation of a SWAT model of the L'Anguille River Watershed. The STWAT
model i a curve number, physically based runoff model that runs on a dady

tine step. It 1z currently approved by the EPA for TRDL development, and is
part of the U.5. EPA BASTNES watershed management tool This project
utilized the STWAT model to simulate various combinations of management
practices in the watershed. To view the graphical results of each scenario
choose the scenario description "Select a Scenario”, and the desired output,
"Select an Output”, and click the go button. The scenanos were generated as
average outputs for a 20 year model run. The 20 years used actual weather
and point source inputs, the initial 5 vears were used as a warm-up period and
the final 15 were averaged to obtain the published results. This group of
modeling scenarios was produced as an wnpaut to an economic model used to
predict cost benefit of water quality enhancement The scenarios include the
management practices no till and conservation tillage, with and without grass
filter strips at field edges, all siulated with varying amounts of Phosphorous
fertilizer applied.

| Select a Scenario

[Selectan Output

a Inkermst
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Conversion from conventional
tillage to no-till
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Scenarto: MNo-Till practices uthred in Soybean fields with sub-optimal P applied in both rice and sovbeans and no filter strip
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Other BMP Evaluation Tools

Local Government Envirenmental Assiﬁlﬂmel Netweork

HOT WHAT'S REGULATORY TOOLS &
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@ Land Use Impacts on Water Quality atershed Decision Support System
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Az local 1and use decisiontralkers, municipal and county leaders reqularly
tneasure the henefits and costs of developrment proposals. Inaddition to factors
suchas the estension of existing infrastrichure and the delivery of govemment
services, local official s are heginning to consider the inpact that land use
chatiges will have ofia cotrrrnnity's water quality.

Assess Water Quality Impacts

Perform Economic Analysis

Land use changes can significantl y impact groundwater recharge, stormrwater
drainage, and water pollution. The Long- Termn Hydrologic Impact Assessment
(L- THIAY model was developed as an accessihle online tool to assess the water
quality impacts of land use change Based on cormmmunity-specific climate data,
L-THIA estirmates changes in recharge, runoff, and nonpoint source pollution
resulting from past or proposed development. Asa quick and easy-to-uze
approach, L-THIA's results can be used to generate cotrrmnity awatreness of
potential longterm problems and to support planming aimed at miningzng ma-
distuthatice of cntical areas. L-THIA is an ideal tool to assist in the evaluation of o
potential effects ofland use change and to identify the best location ofa

particular land use so as to have rminirmim impact on a comnminity's natural

ETSAOTIEnt. ained in this website is for information purposes only.
University of Arkansas. Department of Biological Engineering
y a grant from the USDA CSREES project #1876

View SWAT Model Results

Resources for Educators Policy

Makers

Additional Information and

Resources for Producers
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STEPL Model
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U.S. Environmental Protection Agency

STEPL - Spreadsheet Tool for Estimating Pollutant Load
Region 5 Load Estimation Model

- [P

Home

Access STEPL Data
Server for Input Data

Models and
Documentation

Frequently Asked
Questions
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Irrigation and Pump Efficienc
Assessment

€3

| E | F | G
Calculating Irrigation Pumping Costs
Instructions: Put a value in the outlined hoxes. Most boxes have a pop-up help box and pull down arrow for selecting the entry.
Blue walues are calculated, intermediate values. Energy and Operating costs are in$ per ac-in and $ per ac-ft of water pumped.
Click the Glessary tab at bottorn for definitions of terms or the Caleulations tab for a step-by-step guide to the calculations.

Diesel Electrical, Vertical Line Shaft Pump Electrical, Submersible Pump
Head 100 | ft Head 100 ft. Head 100 |ft.
Diesel Price $2.20|%/gallon  Electric Price F0.11 | F400H Electric Price B0 11 {5H
Engine Power Output 18{hp-hrigal  |Motor Power Output 1. 18| hp-he/kWH | Wotor Power Output 1.05[hp-hrikyH
Fump Efficiency F0.0% Pump Efficiency 70.0% Fump Efficiency F0.0%
Gear Head Efficiency 95.0% Gear Head Efficiency | 100.0%
Energy Cost $2.09 $/ac-in Energy Cost $1.55 $/ac-in Energy Cost $1.70 $/ac-in
$25.02 $iac-ft $158.60 §/ac-ft 2037 $iac-ft
Routine Maintenance Routine Maintenance Routine Maintenance
Operating Cost $2.40 $/ac-in Operating Cost $1.60 $/ac-in Operating Cost $1.82 $/ac-in
$28.77 $/acft $19.16 $/acft $21.80 $/acft

Natural Gas Liquid Petroleum (LP. Propane) Gasoline
Head 100 ft Head 100 ft Head 100 ft
Matural Gas Price §0.77 [$/ccf LP Price $1.75|%/gallon Gasoline Price $3.00{$/gallon
i |[Engine Power Output 10|hp-hriccf  |Engine Power Output 11 [hp-hrfgal Engine Power Output 12| hp-hrigal
Purnp Efficiency F0.0% Pump Efficiency 70.0% Purnp Efficiency 70.0%
Gear Head Efficiency 95.0% Gear Head Efficiency 95.0% Gear Head Efficiency 95.0%
26 |Energy Caost $1.31 $fac-in Energy Cost $2.71 $fac-in Energy Cost $4.27 §fac-in
27 | 1576 §iac-ft $32.57 §ac-ft $51.18 §iac-ft
Raoutine Maintenance Routine Maintenance Routine Maintenance
Operating Cost $1.47 $/ac-in Operating Cost $3.04 $/ac-in Operating Cost $4.90 $/ac-in
$17.66 $/acft $36.48 $/acft $58.86 $/acft

a8 ; ] 1
W 4 » M)\ Summary / Glossary 4/ Calculations / LI -
‘gl £ Unknown Zone

http://baeg.uark.edu/DSS/LRWDSS
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Calculations

-

The Basic Equation for Pumping Energy
(A/NPS)x H = energy/ac —in

Where

A 0.11345, Conversion Factor for Gallons/Minute ta (hp-hrfac-in)ft
NPS Mebraska Purping Standard = Engine/Motor Power Output ¥ Pump Efficency ¥ Gear Head Efficency, (hp-hrfunit of energy)
H Head (ft.)

Calculation for Conversion Factor: A

5 hp — hr
44919 ged 1 7 Kx 04329 & _x 14—1;’{ o 1 pafl i 1 hp—sec_ 28001426 _“_’/ i
1 minh ac—in 7. 1 Jt—ar 1 A& 60 sec 350 -3 246840 Jt

' [EC = (4/NPS)xH x P

Energy Cost (Fac-in)

Caonversion Factor for Gallons/Minute to thp-hrfac-in)/ft

Mebraska Purping Standard = Engine/Motor Power Output ¥ Pump Efficency ¥ Gear Head Efficency, (hp-hrfunit of energy)
Head (ft.)

Price in § per unit of energy (i.e., gallons, K¥WH, ccf etc)

m

=

]
T T O
Wi n

30 |Calculation for Operating Cost, 0C

oc Operating Cost $fac-in and $lac-ft

oC = (1_|_ RA )E(—T Rl Routine Maintenance (% as decimal)

EC Energy Cost $fac-in and $fac-ft

W4 » ] Summary Jf Glossary 5 Calculations /

&) # Urknown Zone
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Economic Modeling
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Economic Modelin
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L'Anguille River Watershed Decision
Support System

Economic Decision Support N

 Tools for determining economic cost/benefit outcomes from .{ )

implementation of various management practices. Lr_——T,—é

The econonuc analysis spreadsheet allows user mput of all varables, and facilitates the ability to estunate the cost of
acceptable practices mncluding tillage, fertilization, etc. It also provides mcome mformation based on yields and prices recerved,
as well as government payments. To download excel version Chek Here.

For mstructions to use the Econonune Calculation spreadsheet Chek Here.

The pumping cost spreadsheet allows a producer to calculate the various costs associated with pumping groundwater for
wrnigation. This spreadsheet program provides mformation te help malke informed econonuc decisions when selecting various
types of equipment.

For Questions or feedback about the
Open Office 15 a free spreadsheet program avaiable spreadsheet program, email

on the internt. To Download Open Office Click Here hrodrie@uark. edu

The information contained in this website 15 for information purposes only.
ig of Arkansas. Department of Biological Engt i

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



Economic Modeling

i L A, =\ _."-_ Y | =l .‘ vl X
C-© HMRAG PO MR- LE B ¥ =
(o - A
THIS TLLUSTRATIOH IS IHTEHDED FOR EDUCATIOHAL PURPODSES OHLY P
1. Enter your own information if it is available
2. Enter data into the relevant crop colunm
3. Fill the information in the yellow hoxes; green box information is optional
4. Choo=e from options: Scroll Bar : List Box ]—E] where available
5. Click links (underlined words) for additional information
Farm Name I ‘I
hl b b
me | somew | o CROP BUDGETS USER GUIDE
Crop Variety
Field Name The Crap Budgeis User Guide covers everything Figure 1. Getting Started: Summary Sheet
. Fj ST=Y - -»} b ity a T . i_ -1 1 .. 1
P N e c B T s | YOV n.u,d tp _J\m W tg Stdltl using ﬁt_]n:\ Pl lication,
4 . including: (1) essential settings: {2} basic tasks to INTEEACTIVE ILLUSTRATION OF FARM CROE BUDGETE
# o res . )
G create rice and soybean budgets; and (3) help to .
- 1 . o ) Tarm Hame: DELTA DRERMS
I T WS [ f;ther functions once you have learned the basics.
NG LI RN T “H Tl This spreadsheet is both easy to use and highly RICE SOYBEAN COTTON
' Conservation " Conserwvation " Cons . . . . - " Variery: Handals Dixia 4803 MRE 245
customizable. This application can be used on your
LR AR personal computer or you can access it on the web ZEILTETE e il Eean
VHdth YHdth VA -
o C1s Cay Fo Cw Cw o | Al Soil Tvpe; Aligor =] |Arkabutla =] [1eanerene ]
ricki— ok - ter | http:/www.baco.uark.edw/ DSS/LRWDSS/perform
. . o cras: an 65 a0
economic_analvysis.htm FoEa = .
L AND TENUVRE - CROP 5 HA B
& Owmer * Owner & Oymne: . i I vES
~ a5 - 28 C 75 - 28 ~ 25 - | Software Requirements Goverrmant
- = = . . YES = YES
o0 =y CE ey 80 -1 The spreadsheet employs standard Windows Fayments ¥
" Other Share " Other Share ° Othe: . - " . . I Rice Budget I Soybean Budget Cotion Budget
< < v i) Summary (TR ey | craphical elements, so that anyone familiar with the
Windows environment should find the budgets easy .
to navigate Essential Settings

http://baeg.uark.edu/DSS/LRWDSS
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Sub-basin and in-stream load reduction:
example

In Stream
Loading
Reduction (%)

Management Sub-Basin Yield
Practice Reduction (%)

Conservation

Tillage 39.3 4.3
No Till 70.1 9.2
Conservation 9.7 9.7

with Filter

BMP Optimization using SWAT model and Genetic
Algorithm is currently in progress
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Economic Modeling

/Documents%20and%20Settings/bkschal/My%20Documents/My%20Pictures/index, htr

L'Anguille River Watershed Decision Support System

Watershed Data 2
Assess Water Quality Impacts

Maps for Watershed ’ . s ,
: Perform Economic Analysis

Published Studies and Documents

View SWAT Model Results

Journal Articles o :
Resources for Educators Policy

Makers

Contact Information

: - Additional Information and
Site Map T ' Resources for Producers

"‘ﬁ: The information contained in this website is for information purposes only.
o Copyright © 2005, University of Arkansas. Department of Biological Engincerir
- Funding provided by a grant from the USDA CSREES project #1876

1/9/2006 12:24 PM]




Resources on Policies Relevant to
Watershed Management

A L - Microsoft Internet Explorer

File Edit Wiew Favorites Tools  Help

P - = - .
= ‘] 1‘-| \ ) e . U : | T
G Back > %] [= | S Search . Favorites {t’ = - d %

Address g_} http:/{baeg. uark, edu/DSS/LRWDSS Policyresource, htm | Go Links **
Gox Jgk: . Gl v GO r; @D E v @ ﬂ? Eookmarks gﬁl 0 blacked ":& Check % Autolink » I |3 Send tow l:,l Settings

~

L'Anguille River Watershed Decision
Support System

Policy Maker Resource Page

This page contains links to documents authored or recommended by project participants that contain information that
may be of use to persons in positions of responsibility for making or influencing the making of water resource policy.

Proposed Fact Sheets (pdf)

To Access a List of MS Power Pomt Presentations
Water Statutes in the U.5.. Bkond

Chck Here
History of Legislation

Water Rights and Conservation

Water Programs
TMDL Process

TMDL Litisation

Role of Local Communities

1y Start ks } i wetPain.. . = Search with Google » L ket e G 11:24 AM
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Fact Sheets and Educational
Materials

> Water Statutes in the US —
background

> History of legislation

> Water rights and conservation
> Water programs

> TMDL process

> TMDL litigation

> Role of local communities in
watershed management

> Dealing with contentious issues
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Broader Impacts

> Stakeholders involved in a participatory
approach to increase DSS acceptability
o Languille River Watershed Coalition

> 10 different DSS meetings conducted
» Attended by more than 250 stakeholders

o Farmers, extension agents, municipality and industry
personnel, and bankers

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

« Arkansas Natural Resources Commission, Audobon

Society, Languille River Watershed Coalition
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