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Overview

It  is  increasingly  possible  to  separate  the  bid,  
rent,  and  cost  functions that  describe  the  
behavior  of  actors  in  the  real  estate  markets  from  
the  adjustments that  are  required  to  calibrate  a  
model  to  local  conditions

This  raises  the  possibility  of  partial  land  use  
model  transfer from  one  area  to  another

In  this  case,  we  attempt  a  model  transfer  from  
Bakersfield,  California,  to  Fredericksburg,  Virginia



Kern  County  
Population  661,645  (2000  Census)
~1.5  hours  northwest  of  Los  Angeles

Background
Regional  Blueprint  Plan  (since  2005)
Used  Uplan (rule-‐based  GIS  model)  with  
existing  travel  demand  model

New  challenges:  SB  375,  AB  32

Comparison  of  carbon  emissions  and  
consideration  of  economic  effects

SB  375  pilot  study
Leverage  information  from  Uplan in  GIS
Integrate  with  travel  demand  model  and  the  

Kern  COG  (Bakersfield,  CA)



Identifies  use  and  
intensity
Attributes  describe  land  
consumption  rates  (per-‐
HH  and  per-‐job)
Use  as  Real  Estate  Supply  
Types  in  SB  375  pilot  
study

1. Residential  High
2. Residential  Medium
3. Residential  Low
4. Residential  Very  Low
5. Mixed  Use
6. Basic  Production
7. Retail  High
8. Retail  Medium
9. Retail  Service
10. Service  Other
11. Service  Warehouse

KernCOG Land  Use:  Uplan Categories



Use  income  /  size  categories  in  travel  model  
(derived  from  Census  PUMS)  as  household  
types  in  new  land  use  allocation  model

KernCOG Household  Types



Non-‐residential  Real  Estate  Markets

Aggregate  to  get  jobs  by  Kern  category



Auto-‐calibration  routine  
iteratively  refines  bid,  cost  
adjustments  until  allocated  
households  and  jobs  match  
user-‐defined  targets

Function  parameters
(coefficients  /  elasticities)  
are  untouched by  this

KernCOG Calibration  Results



GWRC  area
Population  241,044  (est.  2000  Census)
Located  ~1  hour  southwest  of  Washington,  DC

Agency  experience  with  integrated  land-‐
use/travel  demand  models

Dr.  David  J.-‐ -‐M  model
Competing  Destinations  based  on  own  
research

Ongoing  efforts  in  scenario-‐based  land  use  
planning  with  GIS  tools

Using  GIS  (CommunityViz)  in  public  workshops  
to  show  sensitivities/impacts

Better  integration  with  travel  demand  model
Opportunity  to  use  scenario  plan  inputs

Fredericksburg  Area  MPO  /  
George  Washington  Regional  Commission



Macro  Model
VEC/EMSI

CUSIM

CUBE  
Land

Spatial  Interaction  
Competing  Destinations

Economic  Based  Land  
Use  Forecasting  Model

Control  Total  
Forecasting
Input-‐Output

Community  
Viz

Sketch  Planning
Scenario/Visioning
Suitability  Index

Travel  Time

Zonal  Data

CUBE  Voyager
FAMPO  TDFM  

3.0/4.0

Land  Use  Visioning

Land  Use  Forecasting

Travel  Demand  Forecasting

Control  Totals

MOBILE/MOVES Air  Conformity

Air  Conformity

D.    Lee  2011



Community  
Viz

Sketch  
Planning;
Scenario/
Visioning;
Suitability  
Index

Land  Use  Visioning
Public Participation in Planning Process
Redirecting Land Use Policy Direction (UDA, 
Green Infrastructure, etc)
Reconsideration Various Policies
Provide Tools to Planners (Plan, Ordinances)
Influence on Future Development Patterns
Influence on LUFM Assumptions
Complementary to LU Forecasting
GIS/ Parcel Based (Incorporate Zoning)

Consensus  Building:  Grass  root/  Bottom-‐
Up  Approach

On-‐Line  Citizen  Survey

Residents,  Business  leaders,  Planners  and  Elected  
officials

Focus  Group  Meetings

Citizen  Workshops

Project  Steering  Committee

D.    Lee  2011
C o n s e n s u s  B u i l d i n g  t h r o u g h  V i s i o n i n g



Decentralized Growth:
Contemplates how the region develops if 
the dispersed pattern of development 
were to continue.  New growth would take 
the form of single use, low-density 
development that is generally isolated, or 
not well-connected.

S c e n a r i o s - a t - a - G l a n c e

Common Features:
Greenfield development patterns

Outward expansion of public utilities

Transportation investments that favor 
single-occupant automobile users

Region remains a bedroom community 
to Washington D.C. or Richmond

Evaluate the four development 
scenarios

1. Greater Jobs-Housing 
Balance

2. Compact Centers & Growth 
Corridors

3. Green Print Initiative
4. Decentralized Growth



Compact Development Centers:
Contemplates how the region develops if 
new growth is focused into compact, 
walkable communities with nearby 
opportunities to live, work, shop, and be 
entertained.  This scenarios considers the 
concept of UDAs for the region.

S c e n a r i o s - a t - a - G l a n c e

Common Features:
Concentrated development areas

Land preservation outside the 
development areas

Variety of development types & 
intensities

More travel options within &
between centers



Roles
Scenario planning provides a forum, 
process, set of tools, and measurable 
outcomes so the region might contemplate 
alternative growth futures.

Allows stakeholders the opportunity to 
measure results and evaluate the trade-offs 
associated with competing scenarios.

S c e n a r i o  P l a n n i n g

Scenario planning tools are being 
developed for each jurisdiction in the region.

Becomes a resource / tool for local 
government planning initiatives. 

D.    Lee  2011



S c e n a r i o  R e p o r t  C a r d

Mobility Principle (1 example of 6 selected principles) 
D.    Lee  2011



S c e n a r i o  C o m p a r i s o n s

Connecting LU  Visioning to CUBE Voyager 
D.    Lee  2011



S c e n a r i o  C o m p a r i s o n s

Connecting LU  Visioning to CUBE Voyager 
D.    Lee  2011

Comparison of LOS



S c e n a r i o  C o m p a r i s o n s

Connecting LU  Visioning to CUBE Voyager 
D.    Lee  2011

Comparison of VMT, VHT, Avg. Speed



Community  
Viz

Rule  Based  
Scenario/
Visioning
Suitability  
Index

Land  Use  Visioning

Preferred Alternative for Policy Direction

S c e n a r i o  C o m p a r i s o n s



CUSIM

CUBE  
Land

Spatial  Interaction  
Competing  
Destinations

Economic  Based  
Land  Use  

Forecasting  Model

Land  Use  Forecasting FAMPO LU Forecasting
Multi- Approaches
Current Model: Competing Destinations 
Urban Spatial Interaction Model (CUSIM)

Converting CUSIM into CUBE Voyager
Under Development: CUBE Land
UrbanSim ?  PECAS ?  Some Others ?
LU should keep moving forward !!!!!

Integrated  LU/T  Forecasting  

Economic  reality  testing

Bid  Functions  using  PUMS  and  LEHD  Micro-‐
data  records

Market  demand  or  supply  or  prices

Equilibrium  Forecasts

Full  Feedback  :  Sensitive  to  congestion,  
mode  shift,  and  competing  destinations  

D.    Lee  2011



CUSIM
D.    Lee  2011



CUSIM
D.    Lee  2011

Spatial Structure



2000200620092015

Forecasting for Year 2009~2035 with C USI M-M-2007-09 Model

2020202520302035

CUSIM D.    Lee  2011



CUSIM
D.    Lee  2011



CUSIM and TDFM 
D.    Lee  2011

Loosely coupled



Converted  CUSIM    into  CUBE  Voyager
Integrated LU/T (w/ CUSIM) D.    Lee  2011

Tightly coupled



Transfer  of  Land  Use  Modeling  Methods  /  
Structure

Universal Parameters
Structures



D.    Lee  2011
Integrated LU/T (w/ CUBE Land)



D.    Lee  2011
CUBE Land Calibration



D.    Lee  2011
CUBE Land Calibration



D.    Lee  2011Connecting TDFM w/ Air Conformity 



Macro  Model
VEC/EMSI

CUSIM

CUBE  
Land

Spatial  Interaction  
Competing  Destinations

Economic  Based  Land  
Use  Forecasting  Model

Control  Total  
Forecasting
Input-‐Output

Community  
Viz

Sketch  Planning
Scenario/Visioning
Suitability  Index

Travel  Time

Zonal  Data

CUBE  Voyager
FAMPO  TDFM  

3.0/4.0

Land  Use  Visioning

Land  Use  Forecasting

Travel  Demand  Forecasting

Control  Totals

MOBILE/MOVES Air  Conformity

Air  Conformity

D.    Lee  2011

What Community Want to See

vs. 

What is most likely to Be

Using CUBE Voyager as 
an Integration Tool
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