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Decision Support GIS

Spatial Growth Modeling
� Decision Support Software Suite drawing upon numerous  

software applications and data sources.
� Maps future growth of development in multiple scenarios

� Housing, commercial, industrial, etc.
� Shows impacts on natural resources

� Tests policy choices
� What if ….? Type analysis
� Compare alternative development scenarios
� Compare policy alternatives

� Provides Visual Representation of written policy
� What might this policy look like in 10, 20, 30 years?

� SGM adds capacity to our ability to provide technical 
support to decision makers
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Spatial Growth Modeling

Can couple with existing models and tools

�Land Use – (SGM, Community Viz, What-If) 
�Natural Resources - (FDEP, TBEP, SwiftMud, Vista)
�Transportation - (TransCAD, FSUTMS, ULAM)

�Natural Disaster - (SLOSH, MEOW, RVAM, TAOS)
�Hazards events – (CAMEO, HLS-CAM)
�Econometric – (REMI, IMPLAN, FIAM)
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Spatial Growth 
Modeling / GIS
Spatial Growth 
Modeling / GIS
Crème de la creme

We’re using output from numerous  
computer model and data sources to 
create “themes” upon which we can 

build scenarios and test alternatives for 
an almost unlimited array of questions



Let’s test Drive!



Building  a
Growth  Scenario

Building  a
Growth  Scenario

1. Select geographic area

2. Select rate  of population  or development growth  

3. Determine  developable  land bank

4. Assign  new  growth  to  types of  development (housing, 

commercial, etc.)

5. Define  Growth  rules
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Growth CalculatorGrowth Calculator
Density Type Density Type ––
Dwelling InfoDwelling Info

Growth toGrowth to
What Year?What Year?

Current Base Pop.Current Base Pop.
& Growth Rate/Time Step& Growth Rate/Time Step



Single or multiple time
slices are imported

and processed
during the run.

Single or multiple time
slices are imported

and processed
during the run.

Which type of land to
apply the conditions to.
Which type of land to
apply the conditions to.

The Spatial Component allows for several 
variables when setting up a model run.

The Spatial Component allows for several 
variables when setting up a model run.

Rules are created which
can be weighted to reflect

priority / importance

Rules are created which
can be weighted to reflect

priority / importance



Near Existing High Density ResidentialWe can get a graphic representation 
of areas that meet our rules. 

We can get a graphic representation 
of areas that meet our rules. 



Sample Model RunsSample Model Runs

� Pasco County
� Countywide example

� Gateway Area, Pinellas County
� Sector planning example

� Pasco County
� Countywide example

� Gateway Area, Pinellas County
� Sector planning example



Acreage Allocation
Pasco County 

Acreage Allocation
Pasco County 

231015401034Comm/Ind

2325155027015 du/ac Res

145359690101302 du/ac Res

203520202010



Low Density Residential
(2 du/acre)

Low Density Residential
(2 du/acre)

�Less than 1.5 miles from major road�Less than 1.5 miles from major road



Med Density Residential
5 du/acre

Med Density Residential
5 du/acre

�Road proximity 
�Cluster growth
�< 1 mile from DRI
�Near Town Center
�Locate near new commercial (as 

defined by model from now until 2010)

�Road proximity 
�Cluster growth
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Commercial Commercial 

�Away from wells
�< qtr mile from major roads
�Near existing commercial
�In or near DRI
�Near town center

�Away from wells
�< qtr mile from major roads
�Near existing commercial
�In or near DRI
�Near town center



2000Low Density Residential
- < 1.5 miles from major road
Medium Density Res (5 du/acre)
-Road Proximity
- Cluster growth
- < mile from DRI
- Near town center
Commercial  / Industrial
-Away from Wells
- < qtr mile from major roads
- Near existing
- In or near DRI
- Near town center



Low Density Residential
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2010



2020
Low Density Residential
- < 1.5 miles from major road
Medium Density Res (5 du/acre)
-Road Proximity
- Cluster growth
- < mile from DRI
- Near town center
Commercial  / Industrial
-Away from Wells
- < qtr mile from major roads
- Near existing
- In or near DRI
- Near town center



2035
Low Density Residential
- < 1.5 miles from major road
Medium Density Res (5 du/acre)
-Road Proximity
- Cluster growth
- < mile from DRI
- Near town center
Commercial  / Industrial
-Away from Wells
- < qtr mile from major roads
- Near existing
- In or near DRI
- Near town center



Gateway Area
Pinellas County
Gateway Area

Pinellas County

ACRES

1009575Comm/Office/

Industrial

1007550Apartments

203020202010



Apartments & CondosApartments & Condos

� < .25 miles from Guideway node
� < 1000 feet from roadway
� < 500 feet from utilities

� < .25 miles from Guideway node
� < 1000 feet from roadway
� < 500 feet from utilities



CommercialCommercial

� < 2000 feet from guideway node
� < 1000 feet from roadway
� Zoning must be office/comm/Ind
� < 500 feet from guideway route

� < 2000 feet from guideway node
� < 1000 feet from roadway
� Zoning must be office/comm/Ind
� < 500 feet from guideway route







Meets Criteria / Rules:
¼ mile from guideway node
< 500’ from utilities



Parcel Composite Suitability for 
the “commerical:”
¼ mile from guideway node
< 1000’ from roadway
< 500’ from utilities
Zoning is office/comm/ind



Meets following Criteria:
¼ mile from guideway node
< 1000’ from roadway
< 500’ from utilities
< 2000’ from guideway node
Zoning is office/comm/Ind



Apartments and Condos
-¼ mile from guideway node
- < 1000’ from roadway
- < 500’ from utilities

Commercial 
- < 2000’ from guideway node
- < 1000’ from roadway
- Zoning is office/comm/Ind
- < 500’ from guideway route
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LTIM-Transportation (LTIM-T) estimates
the total amount of Vehicle Miles Traveled 

(VMT) given several user inputs:
� (1) a Growth Grid (from an SGM or other 

scenario generator,
� (2) a Road Network, and 

� (3) various assumptions about 
transportation behavior, including mode 
splits. 

LTIM-Transportation (LTIM-T) estimates
the total amount of Vehicle Miles Traveled 

(VMT) given several user inputs:
� (1) a Growth Grid (from an SGM or other 

scenario generator,
� (2) a Road Network, and 

� (3) various assumptions about 
transportation behavior, including mode 
splits. 



LTIM StructureLTIM Structure



LTIM-Trans InterfaceLTIM-Trans Interface



Open dialog for specifying then mapping various aspects of 
LTIM-Analysis (i.e., VMT, PMT, Trips, etc.), by Year, by 
Trip Purpose, and showing VMT generation or attraction.

Map VMT by TAZ

Presents a table that shows either total VMT, PMT (Person Miles 
Traveled), or Total Trips by Trip Purpose and Time Step

Summarize VMT 
Statistics

Open dialogs for setting or changing the mode split assumptions
Set Modal 
Assumptions

Runs an LTIM-Trans scenario from scratch, which includes 
building or rebuilding all the trip tables.

Run LTIM-Trans

Merges the SGM Growth Grids (one per land use type and 
timestep) into a single land use grid.

Merge Growth Grids

ExplanationFunctionButton

LTIM FunctionsLTIM Functions







TAZ Map output showing estimate 

of Vehicle Miles Traveled by Zone of Destination

TAZ Map output showing estimate 

of Vehicle Miles Traveled by Zone of Destination
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Emergency
Management
Emergency

Management

• Domestic preparedness
• Vulnerability Assesments
• Mitigation planning
• Training
• Incident management
• Recovery

• Domestic preparedness
• Vulnerability Assesments
• Mitigation planning
• Training
• Incident management
• Recovery



Storm 
Categories



Storm 
Categories
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Input Wind Radii

Identify Parcels

Notify Owners

Assess Damage

Plot Storm Track

RVAM

Notify NowExtreme Risk Property Owners

Assess Future
Growth Scenarios



Future Growth Losses
Scenario 1

Scenario 2

Input Wind Radii

Identify Parcels

Notify Owners

Assess Damage

Assess Future
Growth Scenarios

Plot Storm Track

RVAM
Assess NowRisk Damage Assessment

Parcels Affected

$ Building Loss Estimate

Extreme

High

Moderate

5299

5343

7167

1,964,336,700

1,830,798,900

591,793,600

Extreme
100% Loss

High
75% Loss
Moderate
50% Loss

Assessment Complete

12,382,300

7,564,900

Save Results
and Exit?

Yes NoYes No



Current Developments
Next Steps

Current Developments
Next Steps

� Domestic Preparedness & Emergency Management
� DOJ funding
� Assist with Vulnerability Assessments

� Integrate Natureserve Vista®
� Beta test site /Funding partnership opportunities
� Natural Resources of Regional Significance Map 
� Greenways planning

� Continue developing separate models for each county
� Complete Economic Development Module
� Integrate LTIM-Trans functions for Transportation
� Land Use modeling to depict impacts related FDOT’s

Strategic Intermodal System (SIS) 
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Decision Support GISDecision Support GIS
�� Maps future growthMaps future growth

�� Tests multiple policy choicesTests multiple policy choices

�� What if weWhat if we…….?.?

�� Maps alternative policy eventsMaps alternative policy events

�� Can couple with existing modelsCan couple with existing models
�� Resource usageResource usage

�� REMI and IMPLAN (economic)REMI and IMPLAN (economic)

�� Transportation Transportation 

�� Event models (SLOSH, RVAM)Event models (SLOSH, RVAM)



EDA GrantEDA Grant

•• Develop Economic Development Develop Economic Development 

Module (EDM) for the Spatial Growth Module (EDM) for the Spatial Growth 

GISGIS

•• Interface REMI, IMPLAN and Fiscal Interface REMI, IMPLAN and Fiscal 

Impact Model with GISImpact Model with GIS



EDM will:EDM will:

Provide data and analysis to identify Provide data and analysis to identify 

special areas of interest:special areas of interest:

–– Industry clustersIndustry clusters

–– Employment and housing relationshipsEmployment and housing relationships

–– Regional supply chainsRegional supply chains

–– Demographic changesDemographic changes

•• AndAnd……



Darker shading—higher 
concentration of 
manufacturing jobs

Darker shading—higher 
concentration of 
manufacturing jobs

ParksParks Most suitableMost suitable

Assist Site Selection StudiesAssist Site Selection Studies



Link Development to Infrastructure Capacity Link Development to Infrastructure Capacity 
& Model Costs/Benefits of Incentives& Model Costs/Benefits of Incentives



Depict Depict FishkindFishkind Model ImpactsModel Impacts



Computer Retailer Influence Area AnalysisComputer Retailer Influence Area Analysis

Best retailer locationsBest retailer locations

Highest Retail 
sales ‘basin’ areas

Highest Retail 
sales ‘basin’ areas

Conduct Trade Area/Area of Influence AnalysesConduct Trade Area/Area of Influence Analyses

Computer Retail Location AnalysisComputer Retail Location Analysis



The ProblemThe Problem

•• How do we allocate REMI county level data to How do we allocate REMI county level data to 
subsub--county level data?county level data?

–– Firm level analysis also means you know where your Firm level analysis also means you know where your 
jobs are and you can use GIS to map employment jobs are and you can use GIS to map employment 
changes and incorporate transportation costschanges and incorporate transportation costs

–– Some industries locations are obvious (e.g., Some industries locations are obvious (e.g., 
aerospace) so most impacted areas can be identifiedaerospace) so most impacted areas can be identified

–– Macroeconomic impacts must be treated differentlyMacroeconomic impacts must be treated differently



Job and Population Job and Population ZipcodeZipcode Allocation MethodologyAllocation Methodology

•• ““ModifiedModified”” gravity approach gravity approach 

–– Current and forecasted job distribution by industry patternCurrent and forecasted job distribution by industry pattern

–– Weighed by Weighed by 

•• proportional share of job changeproportional share of job change

•• historical job and population growth patternhistorical job and population growth pattern

•• proximity to suppliers and household spendingproximity to suppliers and household spending

•• Industry location demands (Industry location demands (““bidbid--rent functionrent function””))

•• Increasing demand for vacant land over timeIncreasing demand for vacant land over time

•• Demographic forecasting allocations follow similar approach Demographic forecasting allocations follow similar approach 
(available land, relative growth rates, housing values)(available land, relative growth rates, housing values)



Firm Level AnalysisFirm Level Analysis

•• New firms entering the market or New firms entering the market or 
expansion of an existing facility sensitive expansion of an existing facility sensitive 
to transportation coststo transportation costs
–– EDM generates a distance table from the firm EDM generates a distance table from the firm 
to all other locations in the region and weighs to all other locations in the region and weighs 
supply chain spending by costsupply chain spending by cost--distancedistance

–– Transportation cost sensitive spending makes Transportation cost sensitive spending makes 
the pattern of indirect job creation more the pattern of indirect job creation more 
accurateaccurate



REMI OutputREMI Output EDM InputEDM Input

GIS OutputGIS Output EDM OutputEDM Output

REMI InputREMI Input

EDM FlowchartEDM Flowchart









EDM Forecasting Example with REMI Analysis: EDM Forecasting Example with REMI Analysis: 
Rise in Hillsborough County Aerospace Industry Rise in Hillsborough County Aerospace Industry 
SalesSales

•• Hillsborough county aerospace industry Hillsborough county aerospace industry 

experiences 20% increase in sales over forecast experiences 20% increase in sales over forecast 

growthgrowth

•• In 2004, aerospace sales were $160 million.In 2004, aerospace sales were $160 million.

•• Through 2010, sales climb to an annual average Through 2010, sales climb to an annual average 

of $197 million.of $197 million.



ResultsResults

•• 500 New Jobs in all industries (137 in 500 New Jobs in all industries (137 in 
manufacturing)manufacturing)

•• $37 M Gross Regional Product$37 M Gross Regional Product
•• $20 M Personal Income$20 M Personal Income
•• Economic Migration 58Economic Migration 58
•• EDM can show where:EDM can show where:

–– New employees go to workNew employees go to work
–– New employees might live (and spend their money)New employees might live (and spend their money)
–– Indirect jobs might appearIndirect jobs might appear
–– Induced employment occurs Induced employment occurs 



Zip Codes with Strongest 
manufacturing job growth

Zip Codes with Strongest 
manufacturing job growth



Employees earning 
$40,000 tend to 
live within 10 miles 
of work

Employees earning 
$40,000 tend to 
live within 10 miles 
of work



Zip Codes with 
strongest retail 
(induced) job growth

Zip Codes with 
strongest retail 
(induced) job growth



Zip Codes with 
Strongest Prof Services 
(indirect) job growth

Zip Codes with 
Strongest Prof Services 
(indirect) job growth

Professional Services:

•Engineers

•Health Providers

•Business support

Professional Services:

•Engineers

•Health Providers

•Business support



Next Steps for EDMNext Steps for EDM

•• Develop transportation capability of EDM Develop transportation capability of EDM 
(trip rate generation)(trip rate generation)

•• Investigate fiscal impacts aspect of GISInvestigate fiscal impacts aspect of GIS

•• Ensure compatibility with new homeland Ensure compatibility with new homeland 
security modulesecurity module

•• Refine user interfaceRefine user interface



SummarySummary

•• EDM will be operational by Summer 2005EDM will be operational by Summer 2005

•• EDM is EDM is ““betabeta”” ready for local governments ready for local governments 
Web: Web: www.tbrpc.org/economic/edm.htmwww.tbrpc.org/economic/edm.htm

•• Contact:Contact:

Randy Deshazo, Sr. PlannerRandy Deshazo, Sr. Planner

(727) 570(727) 570--5151 X 31 or 5151 X 31 or randy@tbrpc.orgrandy@tbrpc.org


