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Quick Rundown of Florida Land Use Modeling History

 SLAM
 DRAM/EMPAL
 ULAM
 Orlando Metroplan
 Turnpike’s
 DELTASIM
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Land Use Modeling Frameworks

Waddell, TRB Workshop 162, January 2005
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What’s Making Agencies Revisit this Topic

 Recognition that transport & land 
use interactions are complex and 
vary with major investment type

 Policy makers want to know what 
effect transport investments 
decisions will have on urban form, 
greenhouse gas emissions, etc.

 Redevelopment becoming more of 
an issue

 Push towards finer detail
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Types of Land Use Models

 Basic Types
– Delphi
– Rule-based/Gaming
– Gravity
– Input/output
– Bid rent

 Geographic resolution
– Region
– TAZ
– Grid cell
– Parcel/sub-parcel
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Quick Overview of DELTASIM

 Type- Competitive Monte Carlo 
Evaluation with Cohort Component 
Forecasting (Bid-rent possibly to 
be added)

 Resolution- Parcel/Agents
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DELTASIM Data Sources

 Parcel- property tax appraisers
 Residential

 ZDATA
 Census special tabulations
 PUMS
 Jails/prisons, dorms, other (nursing, etc.)
 Dept. of Business & Prof. Regulation

 Non-Residential
– Employment

 ZDATA (base year control totals)
 InfoUSA (agents)
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DELTASIM Agents- Schools

 Schools
– 101 Public Preschool
– 102 Public Elementary School
– 103 Public Middle School
– 104 Public High School
– 105 Private Preschool
– 106 Private Elementary School
– 107 Private Elem-Middle School
– 108 Private Elem-High School
– 109 Private Middle-High School
– 110 Private High School
– 111 Pub/Priv Col,Univ,Voc
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DELTASIM Agents- Households

 Households
– 210 Permanent HH, Retired, 0 Car
– 211 Permanent HH, Retired, 1 Car
– 212 Permanent HH, Retired, 2 Car
– 213 Permanent HH, Retired, 3+ Car
– 220 Permanent HH, WNC, 0 Car
– 221 Permanent HH, WNC, 1 Car
– 222 Permanent HH, WNC, 2 Car
– 223 Permanent HH, WNC, 3+ Car
– 230 Permanent HH, WWC, 0 Car
– 231 Permanent HH, WWC, 1 Car
– 232 Permanent HH, WWC, 2 Car
– 233 Permanent HH, WWC, 3 Car
– 310 Seasonal HH, 0 Car
– 311 Seasonal HH, 1 Car
– 312 Seasonal HH, 2 Car
– 313 Seasonal HH, 3+ Car
– 401 Group Quarters, Dormitory
– 402 Group Quarters, Jail
– 403 Group Quarters, Nursing/Other
– 501 Hotel, Business
– 502 Hotel, Economy
– 503 Hotel, Resort
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DELTASIM Agents- Employers

 Employers
– 601 Employer, Industrial
– 602 Employer, Regional Commercial
– 603 Employer, Local Commercial
– 604 Employer, Regional Service
– 605 Employer, Local Service
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DELTASIM Agents- Builders

 Builders
– 701 Builder, SF Dwellings
– 702 Builder, MF Dwellings
– 703 Builder, Commercial/Ind
– 704 Builder, Commercial/Retail
– 705 Builder, Commercial/Service
– 706 Builder, GQ Jail
– 707 Builder, GQ Dormitory
– 708 Builder, GQ Nursing/Other
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DELTASIM Overview

 Operates in 1 Year increments
 Generally

– Transport accessibility calculated
– Agents select (priority order)
– Population evolves
– Market assessed
– Builders respond
– Next year repeat
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DELTASIM Architecture
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DELTASIM Transport Accessibility

 Measures
– Free-flow time
– Congested travel time
– Composite impedance (log sum)
– Walk-to-transit peak

 Accessibility to
– Population
– Employment (total and by type)



…solutions for a dynamic world ® 158/20/2009

DELTASIM Life Events

 Births
 Deaths
 Household dissolution
 Children moving out
 Household formation
 Auto ownership changes
 Move from current location
 Net in-migration
 Income (not yet but would like to 

build in)
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DELTASIM Types of Outputs

SCHOOL AGE REPORT- DELTASIM VERSION 1.0001
----------------------------------------------------------------------
MALES AGE  5=  5,338    FEMALES AGE  5=  5,107  TOTAL AGE  5= 11,174
MALES AGE  6= 15,516    FEMALES AGE  6= 14,678  TOTAL AGE  6= 30,208
MALES AGE  7= 16,132    FEMALES AGE  7= 15,500  TOTAL AGE  7= 31,639
MALES AGE  8= 17,029    FEMALES AGE  8= 15,236  TOTAL AGE  8= 32,267
MALES AGE  9= 16,570    FEMALES AGE  9= 15,751  TOTAL AGE  9= 32,323
MALES AGE 10= 17,093    FEMALES AGE 10= 17,109  TOTAL AGE 10= 34,202
MALES AGE 11= 18,261    FEMALES AGE 11= 15,969  TOTAL AGE 11= 34,230
MALES AGE 12= 17,007    FEMALES AGE 12= 16,922  TOTAL AGE 12= 33,929
MALES AGE 13= 18,473    FEMALES AGE 13= 17,751  TOTAL AGE 13= 36,224
MALES AGE 14= 17,527    FEMALES AGE 14= 16,658  TOTAL AGE 14= 34,185
MALES AGE 15= 18,409    FEMALES AGE 15= 18,852  TOTAL AGE 15= 37,261
MALES AGE 16= 19,662    FEMALES AGE 16= 17,553  TOTAL AGE 16= 37,215
MALES AGE 17= 18,746    FEMALES AGE 17= 19,158  TOTAL AGE 17= 37,904
MALES AGE 18= 17,360    FEMALES AGE 18= 17,398  TOTAL AGE 18= 34,758

----------------------------------------------------------------------
TOTAL MALES=233,123     TOTAL FEMALES=223,642         TOTAL=457,519
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DELTASIM Types of Outputs

DELTA-SIM VERSION 1.0001
SUMMARIES OF COHORT ANALYSIS
ALL PERMANENT RESIDENT HOUSEHOLDS
BASE YEAR=2000  TARGET YEAR=2006

STARTING POPULATION  = 2,469,677
NEW BABIES           =    30,381
FUNERALS             =    46,864
NET MIGRATION        =    74,090
---------------------------------------
UPDATED POPULATION   = 2,527,284
CHANGE IN POP        =    57,607

AGE Cohort= 1 Deaths=     84 Population- M= 22,341 F= 22,135 Total= 60,893
AGE Cohort= 2 Deaths=     18 Population- M= 70,593 F= 66,281 Total=137,629
AGE Cohort= 3 Deaths=     32 Population- M= 88,377 F= 84,425 Total=172,802
AGE Cohort= 4 Deaths=    107 Population- M= 92,569 F= 89,625 Total=182,194
AGE Cohort= 5 Deaths=    198 Population- M= 89,148 F= 83,869 Total=173,017
AGE Cohort= 6 Deaths=    158 Population- M= 68,095 F= 66,982 Total=135,077
AGE Cohort= 7 Deaths=    215 Population- M= 70,851 F= 74,290 Total=145,141
AGE Cohort= 8 Deaths=    360 Population- M= 84,667 F= 91,000 Total=175,667
AGE Cohort= 9 Deaths=    584 Population- M= 93,879 F=104,617 Total=198,496
AGE Cohort=10 Deaths=    874 Population- M= 96,738 F=113,697 Total=210,435
AGE Cohort=11 Deaths=  1,230 Population- M= 91,824 F=115,270 Total=207,094
AGE Cohort=12 Deaths=  1,910 Population- M=100,826 F=119,890 Total=220,716
AGE Cohort=13 Deaths=  2,274 Population- M= 85,157 F=100,280 Total=185,437
AGE Cohort=14 Deaths=  2,849 Population- M= 74,087 F= 93,029 Total=167,116
AGE Cohort=15 Deaths=  5,251 Population- M= 99,175 F= 97,429 Total=196,604
AGE Cohort=16 Deaths=  7,864 Population- M= 90,832 F=106,198 Total=197,030
AGE Cohort=17 Deaths=  8,174 Population- M= 70,651 F= 74,293 Total=144,944
AGE Cohort=18 Deaths= 14,682 Population- M= 70,591 F= 68,447 Total=139,038

COUNTY=1 BIRTHS=13,375 DEATHS=14,478
COUNTY=2 BIRTHS=10,401 DEATHS=18,940
COUNTY=3 BIRTHS= 4,001 DEATHS= 7,591
COUNTY=4 BIRTHS= 1,540 DEATHS= 3,153
COUNTY=5 BIRTHS= 1,064 DEATHS= 2,702
COUNTY=6 BIRTHS=     0 DEATHS=     0
SCHOOL AGE POP(5-18)= 457,519

KIDS MOVING OUT   =  58,141
ADULTS SEPARATING =  74,750
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DELTASIM Types of Outputs
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DELTASIM Types of Outputs
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DELTASIM Types of Outputs
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DELTASIM Current Efforts

 Collect AWI employer transition 
data

 Assemble final estimation data set
 Validate allocation process (other 

procedures validated)
 Document final results
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DELTASIM & FSUTMS Direction

 Fully Cube Voyager scripted (i.e. 
changeable)

 Produces individual 
household/person characteristics 
that are “rolled up” for standard 
4 step model

 100% compatible with activity-
based models (by design)

 Fixed or random seed Monte 
Carlo-based (menu driven)
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DELTASIM Possible Improvements

 Integrate household surveys to 
estimation

 Add income as a variable in 
allocation (0 coefficient now)

 Forecast property values 
(exogenous now)

 Expand use of Cluster (due to 
Monte Carlo), bid process possibly 
allows better exploitation
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For Your Reading Pleasure



…solutions for a dynamic world ® 258/20/2009

For Your Reading Pleasure (continued)
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For Your Reading Pleasure (continued)
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Possible Discussion Topics

 What are the desirable characteristics for a FSUTMS-
based land use modeling process?

 What are the “least common denominator” data 
requirements?  Are the data available everywhere?

 What is the appropriate level of geography?
– Parcel (DELTASIM)
– Grid (URBANSIM- note moving towards parcel)
– Zone (Cube Land)

 What resources can/are agencies willing to commit to land 
use modeling?
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Possible Discussion Topics (continued)

 How does this compete with other priorities?
 What sort of “talent pool” is out there to estimate and 

calibrate such tools?
 What are the potential roles of the university research 

talent pool in the process?
 What sort of policies should the model be sensitive to?
 How do you determine “success”?
 What is acceptable error in a land use model (hint:  

academic and practitioners have differing expectations)?
 Should it be micro-simulation (with some random noise)?
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To Contact Me

Wade L. White, AICP
Ph: +1-202-247-7833
Fx: +1-202-280-1246

Em: wwhite@wgianalytics.com
Website: http://www.wgianalytics.com
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