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= What happens to Scott AFB if Mid
America Airport (a neighboring
community based airport) realizes

some of its economic development
projections?
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Overview

= The problem?
» Understanding and dealing with the future

* Future landscapes
= Tools
= |mplications

= Applications

= Conclusions
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Dealing with the Future

= \WWe have good tools for analyzing historic and
current conditions

= Qur tools for dealing with the future are, at
best, crude
= Wishful thinking is not very useful
= Community Visioning processes

= We have a poor grasp of future consequences of
different actions and future changes
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What Does the Future Hold?

= Atrend line can be extrapolated for a single future
= But what if it does not come about?
= There is a need for richer descriptions

= Multiple descriptions of the future (scenarios)
provide a more substantial basis
= Can frame probable futures
= Can deal with complex issues
= Economic, social, and environmental forces
= Public policies and investment decisions
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Modeling Landscape Evolution

= Simulate multiple ways in which a regional
landscape evolves

» These provide a basis for constructing rich
descriptions of the future
= Land consumption

= Social, economic, and environmental
consequences
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Understanding Development Pressure

= What factors cause change and how?
* Translate this into mathematical equations

= Computers simulate changes over space and time
= Alter equations to play out different scenarios
= Helps articulate the future
= Can assist in determining future needs
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LEAI\/I Approach data

Captures causal mechanisms of land-use changg
- What if?

= Environmental, Social, Economic deci
= Appropriate scales
= Captures dynamics of complex systems
» Feedbacks
= Lags
= Captures impacts of land use change - So What?
= Causal relationships
= Environmental, Social, Economic
* |Incorporates calibration and validation
=  Quantify uncertainty
= A hybrid approach
= Cellular automata (agents - landowners)
= On a non-uniform (probability) surface
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Development Probability Surface
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landuse



Immediate
Scott AFB
Region

2030 Landuse Change
Business as Usual

— Interstate
—— US route
State route
we=e State Line
[ ] County Boundary

Scott AFB

| New Residential
B New Commercial
[ ] Developed

I Forest

| Others

D Water

NORTH
0,9 1.8 Miles

&

EAST-WEST GATEWAY

ILLINOIS




Implications




Environmental, Social, Economic Implications

= General Impacts
= Land use change, impervious surface, loss of key resources

= Convert developed cells into population/HH, spatialize data by
various boundaries (school district, water & sewer area) to estimate
infrastructure needs

* |mpact models allow for further assessment of the
consequences of land-use change

n I
We have Im plemented Water 93,781 93,781 93,781 93,781
. Residential 183,408 226,230 218,187 213,641
u Traffl C VO| ume Commercial/industrial 232,747 241,615 239,717 238,901
i ) Agricultural 1,677,371 1,644,462 1,650,485 1,653,606
] Urban Openspace 164,252 181,133 181,539 181,750
Fis Cal Im paCtS Forested 963,332 930,195 933,314 935,110
Grasslands 37,969 36,684 36,828 36,905
= School costs Others 142,001 140,262 140,513 140,669

3,494,861 3,494,861 3,494,861 3,494,861

= \Water & air quality impacts
= Economic impacts

= Habitat fragmentation

= Stormwater/flooding
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= a nine-sector input-output model

= an econometric model

LEAMecon
Regional Economic Modeling

= Regional economy captured in a two-part model




LEAMecon
‘What 1f? Scenario Building

Closing Scott AFB, MO Total Population

2700
e==SHOCK

= Business as usual
2650

2600

—~
12
o
o
o
=
=
(@]
.c_%
=)
o
@]
o

2550

2500

2021




Transportation and Landuse

= |nextricable connection
= feedback










Transportation Impacts

2025 traffic forecast
volume over capacity

v/c values in percentag
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Habitat Fragmentation

= Landscape consideration
= gpatial arrangement of potential habitat is important
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Fragmented
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PLEAM Fragmentation

Spatial results




Applications




Scott Air Force Base
Regional Planning Workshop
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Regional Landuse Change
St Louis, MO
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Aggregate Change

by section
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St Clair County

Landuse Change
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St. Clair County

Population Change
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St. Clair County

Commercial Development
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Local Landuse Change
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Stakeholder Comments
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Scenarios and Priorities

= Eighteen scenario ideas were suggested by participants
= Participants were then asked to vote for their top five scenarios

Mid-America capacity increases

new |-64 interchange at Cardinal Court

IL 158 (Gateway) connector

SAFB extended runway

New MetroLink routes

SAFB increases 25% in personnel/space
AlCUZ-based Landuse guidance

Minimize developmentin Accident Potential Zone 1 & II
new Mississippi River bridge

New coal plant & residential development at Marvisa
Rising gas prices - $5/gallon

More telecommunicating

Plus up of Scott

Vehicle training

Adding national guard unit near Scott

Adding fighters to Scott

Closure of Scott

National shooting range/Sparta

2 3
Number of votes for Scenarios
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New Development Comparison:
New Interstate 14 with Base

Fort Benning
Region

New Development
Comparison

New Interstate 14
with Base Scenario

Interstate

Major Roads

State Line

County Boundary
Fort Benning
Municipal Boundary
New Interstate 14

Difference in Acres
I 50 or more in New Interstate 14

B 30t050
10to 30
5t0 10
Insignificant/No Change
- 5t0 10
hare of GrothJ' Ve MR
Base New I-14 / 30to 50
Lee 36.7% 36.9% ' B 50 or more in Base Scenario
Muscogee 20.4% 20.4% |
Harris 18.6% 18.3%
Russell 14.5% 14.8%
Talbot 3.1% 3.0% NORTH
Stewart 2.5% 2.4% T ILLINOIS
Marion 2.3% 2.1% ; ! = NVERRTY OF RO A7 AR T

Chattahoochee 2.0% 2.1%
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Community Interactions

Critical threshold for
installation/community
planning

Installation
Interaction with Community

Value

negative interactions

community
growth

Time
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Military
Employment In
California

Military employment as a
percentage of total
employment (by county)
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Conclusions




Modeling is Important

Provides people help in handling uncertainty
feedbacks and lags.

Highlights gaps in the organization’s understanding of
ItS process

Provides a system memory
Reveals "normal” system performance

Facilitates experimentation

= What if?

Provides a common, analogic frame of reference
Reveals emergent properties of a system.
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Linking Simulations and Plans

= Overlaying plans and simulations
are very valuable e —

between elements
= Plans as LEAM scenarios
= Add to ISoP

= Same issues as for plans | | _ o
= Data model, interfaces —— Wl | RN e
* LEAM Information Data Center
= Web based tool
= http://www.leam.uiuc.edu/
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Next Steps?

= Dealing with multiple futures
= Data model, interface
= Data mining strategies
= Applications?
» Value added to BRAC/JLUS processes

= Making LEAM more available
= | EAMgroup

-H.
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Contact Information

= http://www.leam.uiuc.edu

= deal@uiuc.edu
= varkki@uiuc.edu
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