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Slide 1

VGP11 This slide will have the presentation slide, yes?
Varkki Pallathucheril, 3/7/2005



Overview

= Sustainability
= Approach
= Some insight

“impact assessment
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Slide 2

VGP10 This might actually be a good place for an overview slide.
Varkki Pallathucheril, 3/7/2005



Sustainabillity iIs a Planning and Design Issue

Emissions

Water quality and quantity

Land use St Louis Mo 1954-2000
Transportation systems

Energy use

Green infrastructure

Connections to buildings
= Land around buildings
Process based sustainabilit
= Information
= Dialogue
= Communal consensus
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How do we effectively
facilitate sustainable

decisions?

Tools can inform the process and outcome
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Slide 4

VGP2 Need to be indicate on this slide that you are interested in this question at three different scales.
Varkki Pallathucheril, 3/7/2005



Hypothesis

= We can facilitate more effective sustainable decisions
by showing people the future consequences of
current actions.
= Communal goals vs personal aspirations
= Personal vs Communal discounting

= Economics
= AC Pigou (welfare Economics)
= Herman Daly (ecologic econom
= David Orr (sense of place)

Environment

I E EI o ct assessment

VOIULIOTE

landuse




The Landt

Jseévol ution an

Impact Assesst




LEAM Approach

= Captures causal mechanisms of land-use
change

= Environmental, Social, Economic
= Appropriate scales
= Captures dynamics of complex systems
= Feedbacks
= Lags
= Captures impacts of land use change
= Causal relationships
= Environmental, Social, Economic
» |ncorporates calibration and validation
=  Quantify uncertainty

decis

“impact assessment
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Land-use Drivers

COMERCIALNIND

RESIDENTIAL OPEN SPACE

USGS LU MAP

EXISTING LANDUSE ALT LANDUSE

63 O— > L and-use Change
EXISTIN(M;ORMATIO

Model Drivers
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LEAMImpacts

. Landcover Classification 1993 Landcover 2025 High 2025 Mid 2025 Low
Economic ImpaCtS Water 93,781 93,781 93,781 93,781

. Residential 183,408 226,230 218,187 213,641

u HOUS”‘]g Commercial/Industrial 232,747 241,615 239,717 238,901
. Agricultural 1,677,371 1,644,462 1,650,485 1,653,606

u F|Sca| Urban Openspace 164,252 181,133 181,539 181,750
Forested 963,332 930,195 933,314 935,110

= \Work force Grasslands 37,969 36,684 36,828 36,905
Others 142,001 140,262 140,513 140,669

= \acant land 3,494,861 3,494,861 3,494,861 3,494,861

Social Impacts
u q ual |ty Of ||fe LEAMg Residential and Agricultural Land Use Impacts
= drive times

Environmental Impacts
= biodiversity
= water quality
energy
air quality
habitat loss/ fragmentation

Agricultural Acres
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LEAM Simulations

= A dynamic simulation modeling environment
= Projecting futures

= Assessing their implications
= Legacy resources
= \Watershed planning
= Hydrological impacts

= A scenario planning tool

“impact assessment
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LEAMmchenry

McHenry County
2030

Base Scenario:
Landuse Change

—— Stream
— Interstate
— US route
—— State route

Land Use 2030

- New Commercial Development
E| New Residential Development
D Developed

D Urban Open Space

D Cthers

- Forest

D Water
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LEAM Scenario 1

McHenry County
2030

Base Scenario:
Growth over Time

— Interstate
— US route
—— State route

New Development over Time
f High : 2030

B Low : 2001

Existing Development

[ LLLINOIS
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EAM Scenario 2

McHenry County
2030

New Merta Stations
and 1-90/Rt.23 Interchange:
Landuse Change

— Stream
— Interstate
— USroute
—— State route

Land Use 2030

- New Commercial Development
D New Residential Development
\:’ Developed

D Urban Open Space

|:| Others

- Forest

D Water
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McHenry County
2030

Households Change:
Scenario 2

—— Stream
— Interstate
— US route
—— State route

Household Increase
1to 7
7to 33
33t079

B 7oto 146
- 146 or more

Scenario 2; New Ramp and Metra Stations

Miles A
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LEAM Scenario 2

McHenry County
2030

Households Change:
Scenario 1/ Scenario 2

— Stream
— Interstate
— USroute
—— State route

Household Change

I 50 or more in Scenario 1
20to 50
10to 20
5to 10
Insignificant/No Change
5to 10
10to 20
20to 50
I 50 or more in Scenario 2

Scenario 1: Baseline Scenario
Scenario 2: New ramp and Metra Stations
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LEAM Scenario 2

24
Chemung

-35
Dunham

-32
Hartland

139
Marengo

VOIULIOTE

-17
Seneca

|-25
Grafton

f

)

-!181
Richmond

McHenry County
2030

Development Comparison:
Base Scenario / Ramp&Station

— Interstate
— US route
— State route

| | Developed Area

Difference (in Acres)
- -300 or less (Lose)

| |-300t0-200

| |-200t0-100

| |-100t0-25

E Insignificant change
| 25t0100

| 100t0200

I ] 200t0300

- 300 or more (Gain)
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LEAM Scenario 2

Watershed ID | Scenario 1 Scenario 2 Difference
31 2,835 2,578 -257
71 11,958 11,574 -384
101 7,011 6,566 -445
123 393 855 +463

136 1,061 1,358 +297 _f McHenry County
138 1,150 2,443 +1,293 e ' 2030

Development Comparison
by Watersheds:
Scenario 1/ Scenario 2
— Interstate
— US route
—— State route

|| Developed Area

Difference (in Acres)
- 300 or more in Scenaro 1

[ 200 to 300

[ ]100to 200

[ ]25to100

I:l Insignificant change
[ ]25t0100

[ ]100to 200

[ 200 to 300

- 300 or more in Scenario 2

Scenario 1: Baseline Scenario
Scenario 2: New Ramp and Metra Stations
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McHenry County

Development Pressure
on Hydric Soils
Scenario 1/ Scenario 2

—— Stream
— Interstate
— USroute
—— State route

. Developed Area
Stress Difference

- Hydric Sail stress is higher in Scenario 1
- Hydric Sail stress is higher in Scenario 2

Scenario 1: Baseline Scenario
Scenario 2: New ramp and Metra stations

Miles
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Stress Analysis

McHenry County

Development Pressure
on Areas with Very High
Recharge Potential
Scenario 1/ Scenario 2

— Stream
— Interstate
— US route
—— State route

- Developed Area

Stress Difference
- Stress is higher in Scenario 1
- Stress is higher in Scenario 2

Scenario 1: Baseline Scenario
Scenario 2: New ramp and Metra stations
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VASTIVIN

“impact assessment
Vil

Peoria
Stean Tri-County

— Interstate
US route .
State route Re g I 0 n
Rail

[ ] County Boundary Landuse Change

Land Use
- New Commercial Development

New Residential Development 0 : 4 Miles N ORTH
Developed
Others

- Forest
]: Water
1AL




Peoria

. Tri-County
Sute ot Region
[ ] County Boundary Growth over Time

New Development over Time
[ High : 2030

- Low : 2001

Developed

0 2

4 Miles NORTH

E{ILLINOILS
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Population Changes

= New cells iIn each Census Block translated into
households
= Land consumed per household increases

= New households translated into population

= People per household decreases

= Blocks with no new development see population declines
» Blocks aggregated to School Districts

= Some Districts with little growth see declining population

“impact assessment
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Peoria
Tri-County
e Region

300 to 500 )
100 to 300 Population Change

10 to 100 by Census Block
Insignificant/No Change

-10to -20

20 to -50 0 2 4 Miles §OBTH

-50 to -100
I -100 or more decrease m

[ LLLINOIS




New Development (Acre)

New Residential
I New Commercial

Land Use
Developed
Others

- Forest

| Water

Peoria
Tri-County
Region

New Development
by School District

0 2 4mies NORTH




Peoria
Tri-County
Population Change Reg i o n

I 10000 or more increase
1000 to 10000 Population Change
100 to 1000 by School District
Insignificant/No Change
-100 to -500
-500 to -1000 0 2 4Mies yARTH
I -1000 or more decrease

ILLINOLS
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Blueprint-LEAM




Blueprint-LEAM Objectives

= Promote regional dialogue on land-use and planning
= Simulate land-use change in the region
= Engage and educate stakeholders in the region

= Examine development patterns in order to:
= |mprove the efficiency of the transportation system

= Reduce their environmental impacts
» Watershed planning efforts

= Reduce the need for costly infrastructure investments
= |nsure efficient access to jobs, services and center of trade

= Create partnerships
= Between governmental and non-governmental entities

“impact assessment
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LEAMecon Regional Population Projection

Metro St Louis Regional Population Projection

/
/

/

v v v v v v v
YEAR 1990 1993 2000 2005 2010 2015 2020
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Blueprint-LEAM

Development Probabilities

St. Louis Region
Development Probability

2050

——s B 5il
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Dwvalopment Prababliiy
B Hig

e NORTH

@

EAST-WEST GATEWAY

LLLINOIS

VOIULIOTE

mpact assessment




landuse

Land-use / Land-cover
B Water
Low Intensity Residential
High Intensity Residential
I Commercial/lndustrial
Il Roads
Bare Rock/Sand/Clay
I Quarries/stripmines/Gravel Pits
Transitional
I Decidious Forest
Evergreen Forest
I Mixed Forest
I Grassland/Herbaceous
Pasture/Hay
Row Crops
Small Grains
I Urban Recreational Grasses
Park
B Woody Wetlands
Emergent Herbaceous Wetlands
Shrubland
1 Fallow

Blueprint LEAM Base Simulation




Blueprint Summary Map

Land-use Change
Residential
I Commercial
I Original Development
| Municipal Boundary
[ County Boundary
Roads

Ieam impact assessment
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Blueprint Animations

Land-use / Land-cover
B Water
Low Intensity Residential
High Intensity Residential
Il Commercial/industrial
Il Roads
Bare Rock/Sand/Clay
I Quarries/stripmines/Gravel Pits
Transitional
Il Decidious Forest
I Evergreen Forest
Il Mixed Forest
B Grassland/Herbaceous
Pasture/Hay
Row Crops
Small Grains
I Urban Recreational Grasses
Park
Bl Woody Wetlands
Emergent Herbaceous Wetlands
Shrubland
] Fallow




and-use Change

Residential
B Commercial

[ B Original Development
Municipal Boundary

County Boundary




AEWAIES
Share of Growth by County and Region

Fecidential _ommercial . R eSidentiaI GrOWth
' = A reasonable outcome

= Based on historic
patterns

= Gainers

= St Louis, St Charles,
Jefferson

= Madison, St Clair

= Commercial growth

51.6% = Still needs calibration

119564

‘impact assessment
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AEWAIES

Blueprint Model Base Simulation Q u iCk M O g rOWth
— lllinois

Begins to decline as
valuable cells are built-

up
Growth moves to lllinois




Blueprint-LEAM

Implications




LEAMtrans

LEAMg
Simulated Land-Use Map in 2025

landuse

i ct assessment
on

rOILULE










Trans Impacts

2025 traffic forecast
volume over capacity

v/c values in percentag
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Output Detall

= 2025

= Bridge congestion
= |llinois growth and congestion

voilutl @ﬂct assessment




LEAMWQ

Assessing Land Use, Water Quality and Quantity

= Begin with first-order approximations

= L-THIA

= Long-Term Hydrologic Impact Assessment
= Escalate

= to HSPF

= Aggregate watershed modeling
= |f red flags are raised
» |f satisfactory answers are not forthcoming

= Escalate again

= GSSHA

= Cell based analysis
= |f red flags are raised
» |f satisfactory answers are not forthcoming

FOILULIVTTE

I'I'Ipﬂ_ﬂt assessment




l_'TFH/\

Estimates average impacts on annual runoff and pollutant
loading in runoff based on computations of daily runoff from
long term climate records, soil data, curve number (CN)
value, and land use of the study area.

Land use map Hydrological soil group

SRR
BRI
o[z [o
BIEIEIE

CICIEIE
EICIEIED
curenamormap |9 [82 1[5

o o[ [ s

Mean runoff as depth

Ieam ‘impact assessment
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Some Input Deé

Hydrological Soil Group

40 Miles

Land Use Type

[ water
] Urban Open Spa
I Agriculture

|

9] ~impact assessment
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LEAMw(q Results

 The predicted total nitrogen (TN) loading under
different growth scenarios: 2005-2030

Total Nitrogen (kg/cell)
[10-0042

[ 0.042- 0.189
[10189- 0524
[ 0524- 0845
[—1 No Data

VOIutl dnﬁct assessment



LEAMwqg Runoff

 The predicted surface runoff with changing land use
under different growth scenarios: 2005-2030
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[10-066

1 0.66-3.988
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I 13.437-21.336
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[ No Data
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Some Lessone

= Need faster feedback

s Learne/

for deheraﬂn

" The process of modeling can,

important tha
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Slide 48

VGP8 Here is where you could use examples of models created for different applications and explain how developing the models was more

useful than the models themselves
Varkki Pallathucheril, 3/7/2005



Regional Scales

Land-use / Land-cover

B Water
Low Intensity Residential
High Intensity Residential

Il Commercial/lndustrial

Il Roads
Bare Rock/Sand/Clay

B Cuarries/stripmines/Gravel Pits
Transitional

Il Decidious Forest

I Evergreen Forest

Il Mixed Forest

I Grassland/Herbaceous
Pasture/Hay
Row Crops
Small Grains

8 Urban Recreational Grasses
Park

B \Woody Wetlands
Emergent Herbaceous Wetlands
Shrubland

eam . relo
i ct assessment
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Regional Analysis

Land-use Change
Residential
I Commercial
I Original Development
| Municipal Boundary
[ County Boundary
Roads

Ieam impact assessment
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Blueprint Model

Baseline Scenario

Jetferson County, MO

2050
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Community Scales
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Community Based Analysis
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Analysis
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LEAM Blueprint 2030 and Madison County Plan 2020 - Edwardsville/Glen Carbon
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Sustainability Can Be a Common
Frame of Reference

“All ethics so far evolved rest upon a single premise: that the
Individual is a member of a community of interdependent parts...
That man is, in fact, only a member of a biotic team is shown by an
ecological interpretation of history. Many historical events, hitherto
explained solely in terms of human enterprise, were actually biotic
Interactions between people and land....Is history taught in this
spirit? It will be, once the concept of land as a community really
penetrates intellectual life.”

Aldo Leopold, ‘A Sand County Almanac’

www.leam.uiuc.edu
deal@uiuc.edu




