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Introduction

• Motivation

• Approach

– Computer Aided Dispute Resolution DSS (CADRe 
DSS)

• Example

– Barton Springs segment of the Edwards Aquifer, 
Austin, TX



‘High-Level’ Motivation

• Incorporate scientific 
analysis into the decision 
making process

• Allow stakeholders to guide 
the scientific process

• Employ advanced policy and 
decision making techniques

• Maximize economic, 
environmental, and 
demographic sustainability



Barton Springs

• Assess impacts of development 
(e.g. impervious cover) on 
water quantity and quality 
issues

– Spring flow

– Drought triggers

– Economic impacts

• Groundwater flow models

• Stakeholder involvement
Areal extent of Austin

from 1885 to 1985



‘Core’ Motivation

• Need to incorporate spatially detailed modeling 
capabilities

• Need to analyze systems level responses

• Need this as one tool that can be implemented by 
non-modelers



Multiple Objectives, Multiple Stakeholders

• Preserve flow in Barton Springs

• Maintain conditions suitable for Endangered 
Species

• Maximize pumping

• Maximize reliability

• Maximize economic benefit

• Minimize impact on daily life



Approach

• Link physical process models to system 
dynamics models

– Common GUI

– Common data store

– Two-way communication

– Decision Support

CADRe DSS



Integrated Modular Simulation Framework
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CADRe DSS

• Integrated ‘software wrapper’

– Links spatially explicit, high-fidelity models to 
systems based analysis

– Reduces redundancy and duplicate effort

– Provides interface for rapid dispute resolution w/in 
a stakeholder process

– Allows for multi-attribute optimization

– Allows for ranking of scenarios based on user 
preferences
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PERCENT IMPERVIOUS
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Barton Springs
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Recharge Graphs Rech. Zone % Impervious
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Impervious Cover 
screen.  User can 
move around and 
zoom into map and 
set impervious cover 
policies for various 
zones.



Impervious Cover 
screen.  Upon 
zoom, list displays 
only visible features.  
In Phase 2, user can 
modify well pumping 
and location.



Land Use screen.  
User can again 
zoom, and also view 
initial land use 
distribution.



Land Use screen.  
In Phase 2, user can 
modify land use on 
a global or per-
parcel basis.



Tier Functions

Clients
• Administration
• Import Cases
• Display Case Info
• Choose Policies
• Submit for Model Run
• Evaluate/Compare Results
• Export Reports

Server
• Manage Sessions
• Run Models
• Run Optimizer

Database
• Store/Retrieve

Permanent Data



Example: Barton Springs
Groundwater Availability Model (GAM)

Barton Creek

Williamson Creek

Slaughter Creek

Bear Creek

Onion Creek

Interstream recharge

No recharge

• 120 x 120 cells

• 1000 m x 500 m cell size

• Steady State and 
Transient Versions

• Recharge, well 
pumping, drains (Barton 
and Cold Springs)



Change of Resolution

Convert PP model to
coarse-resolution SD model
through zonation
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Effective parameters are
extracted from the MODFLOW
model.  Powersim model is
calibrated using a TABU search.
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Calibration

• Flow b/t Zones

• Average Heads

• Spring Flow
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Calibration

• Flow b/t Zones

• Average Heads

• Spring Flow
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Calibration

• Flow b/t Zones

• Average Heads

• Spring Flow
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Benefits and Summary

• SD model executes much faster than the PP model

– Scenario testing

– Stakeholder education

• Allows for connecting important physical processes to 
other systems

• Provides a single user interface that works with both 
models

• Provides on-the-fly calibration between each model

• Modular approach allows for application to different types 
of problems
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