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Introduction

Watershed management takes place on a
landscape controlled by private landowners.
Their decisions will, in large part, reflect
economic criteria like profit maximization.

To maintain or enhance ecological integrity, as
well as avoid conflict with the land users,
watershed management plans should reflect
the economic uses to which the privately held
land can be put.



Virtual Watershed

» Virtual Watershed 1s a prototype web-based
agricultural watershed planning tool based on
the Big Creek watershed in Southern Illinois

* Aimed at helping to explore and gain insight in
to tradeoffs among
— agricultural and environmental policies,
— landowner decision-making processes,

— and environmental and economic outcomes.



Big Creek watershed 1ssues

* Identified by ISWS as primary source of sediment
in the Lower Cache River (Demissie et al., 1992).

* More than 70% of sediment inflows 1n to the
Lower cache based on 1985-1988 data (Demissie
et al., 2001)

 Significant amount of nutrient pollution(NPS)

Towns




Integrated System

* The tool combines several important
systems-related models

— multi-objective optimization model
(evolutionary algorithms)

— agent-based model, and

— environmental/hydrologic stmulation model



Conceptual Framework

Decision Environment

Prices/Policy instruments/ Available technology
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Societal Goal?
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Translation from Concept to Model

Four essential modeling requirements:

Representing the socio-economic driving forces or the decision
environment? Using scenario analysis and formulating scenarios
expressed by relevant parameters

Representing farmers/farm operators response to specific
decision environment? Using Agent based model

Simulating the economic and environmental outcomes? Using
Environmental/Hydrologic simulation model.

Evaluating performance of each outcome? Using a tradeoff
curve or Production Possibility Frontier (PPF)



Integrated modeling Framework
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Production Possibility Frontier (PPF)

* The Production Possibility Frontier 1s a graph
that shows all the combinations of goods (or
services) that can be produced at maximum
efficiency given a set of inputs (resources,
labor, etc.)

 PPF for Virtual Watershed constructed
based on:

— Two competing alternatives

* Production of Agricultural commodities (indicated by
Crop production index) and

* Production of Ecosystem services (indicated by
Hydrologic water quality index)



PPF Generator Model for optimal land uses
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The management problem involves user determination of how policy (e.g.,
public subsidization and regulation) and price structures can be altered to
provide incentives so that to move the landscape closer to the PPF through the
improvement space.



Virtual Watershed Web Application Demo

Virtual Watershed can be accessed at
http://vws.erp.siu.edu:90/vws/

Users define scenarios and submit through the scenario
entry form

Policy scenarios are represented by parameters like
crop prices, CRP rental rates and level of soil loss

Stmulation results are then displayed in various views
as maps, graphs, and tables .
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Advantages of Web Applications

No special configuration or hardware requirements for the
user.

Lower costs.
Centralized data 1s secure and easy to backup.
Updates can be made quickly and easily.

Information 1s accessible to a wide audience anywhere in the
world.

Everybody has a browser. Familiar interface encourages use.

Web-applications make collaboration easy, as basically
everyone 1s using one “instance’ of an application.

Because all activity takes place on your servers you can see
how people are using your application.

Source: http://www.pssuk.com/AdvantagesWebApplications.htm
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