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Q1: What (land use) model are COGs/MPOs 

already implementing ?

ÅARC is in process of implementing a PECAS model 

(HBA Specto) for small-area forecast allocation of 

control totals derived from a REMI model (with 

Technical Advisory Group input). 

ÅPECAS will replace the DRAM/EMPAL model used 

since the early 1990s. A custom product 

developed in tandem with PB, called the TAZ-

Disaggregator (TAZ-D) is being used as a òbridge 

modeló while PECAS is under development .



Q2, 5: What stage of implementation  is the ARC?

How is PECAS to be used?  

ÅPECAS has two modules: Activity Allocation (AA) and Spatial 

Development (SD) . We have run both modules, integrated 

and for 20-counties (thus full model) uncalibrated through 

time for a three year test period of 2005-2008. Current 

status is 2nd and 3rd stage calibration of both modules, and 

base data refinement

ÅThe goal for development is, by end of 2010, an integrated 

run through plan horizon year of 2040, with calibration of 

parameters nearing completion, and best available base 

data in place.

ÅOur modeling goal is to use PECAS as small-area allocation 

model in conformity work for next RTP/RDP (est. 2014-15 

delivery date), as well as more ongoing scenario work and 

TIP modeling



Q3,4,6: What are the major issues of implementation and 

how they are being overcome ?

Å Data demands- , cost data, equation 

parameters

ðBuilding relationships (involving education) to collect the data from 

constituents

ðClose cooperation of other internal divisions (Land Use, Transportation) 

in building impedance and zoning information

ðCollaborative post-processing of in-house or public sector data 

(Estimates, Census Data)

ðPurchase of data from third-parties in private sector (Means, Epermits, 

IMPLAN)

Å Module calibration

ðAutomated procedures developed or being developed by consultants

Å Output analysis (to inform calibration)

ðCustom spreadsheets and charting 

ðCSV Data Loader

ðWeb Mapping and Analysis Interface



SD: Parcel Level Data County Parcels

Barrow 28,184

Bartow 42,167

Carroll 50,633

Cherokee 93,866

Clayton 88,723

Cobb 228,690

Coweta 55,348

DeKalb 230,888

Douglas 39,140

Fayette 42,808

Forsyth 77,639

Fulton 341,017

Gwinnett 260,371

Hall 77,103

Henry 72,839

Newton 44,374

Paulding 59,670

Rockdale 34,780

Spalding 29,616

Walton 36,561

Total 1,934,417

ð20-County parcel features

We tried to print it, but the machine kept crashingé.



SD: Parcel Level Data
Wingap format tax data

So which table has the year a structure was built???



Zoning Clean-up Will It Ever End??

UHHHéé. NO



AAñTransportation Cost Coefficients

Transport 

Coefficients:

əHp,c

amount of 

commodity 

consumed per 

visit

transport 

money cost 

coefficient

Household Obtained 

Services $ / visit utils / $

Summary

calculated 

inputs

calculated 

inputs

Travel 

Segment

Travel 

Segment $ / $-util

Commodity Name

Commodity 

UnitsSkim Name

Skim 

Units

CG10RetailOutput $HBNW utils 0.02708 138.97 -0.5315000

CS13OtherServOutpu

t $HBNW utils 0.02569 146.48 -0.5315000

CS14HealthOutput $HBNW utils 0.00282 1,335.48 -0.5315000

CS15GSEdOutput $HBNW utils 0.01687 223.03 -0.5315000

CS16HiEdOutput $HBNW utils 0.01265 297.41 -0.5315000



AA-Price Estimations



AA-Trip Length Calibration
Commodity BuyingSelling Group

CG01AgMinDirection selling Work-Other

CG02AgMinOutput buying CV Heavy

CG03ConDirection selling Work-Other

CG04ConOutput buying CV Heavy

CG05MfgDirection selling Work-Other

CG06MfgOutput buying CV Med/Light

CS07TCUDirection selling Work-Other

CS08TCUOutput buying CV Med/Light

CS09WsOutput buying CV Med/Light

CS10RetailOutput buying HB Shop

CS11FIREOutput buying Work-Other

CS13OthServOutput buying HB Other

CS14HealthOutput buying HB Other

CS15GSEdOutput buying HB School

CS16HiEdOutput buying HB Univ

CS17GovOutput buying Work-Other

CL23WhiteCollar selling HB Work

CL24Services selling HB Work

CL25Health selling HB Work

CL26Retail selling HB Work

CL27BlueCollar selling HB Work

CL28Military selling HB Work



SD: Rents
ðLocal effect coefficients

ð Fulton County  -Institutional spaces -Last sold price

exponential I (r2=0.195) INS (r2=0.199) O (r2=0.155) R (r2=0.153) RD (r2=0.194) RH (r2=0.298)

neg exponential B

Std. 

Error t-ratio

Max 

(mile) B

Std. 

Error t-ratio

Max 

(mile) B

Std. 

Error t-ratio

Max 

(mile) B

Std. 

Error t-ratio

Max 

(mile) B

Std. 

Error t-ratio

Max 

(mile) B

Std. 

Error t-ratio

Max 

(mile)

(Constant)
2.44 0.595 4.098 1.08 0.397 2.719 1.403 0.101 13.854 3.525 0.183 19.29 2.775 0.044 63.602 3.009 0.047 63.522

Major Road
-0.368 0.126 -2.913 0.5 -0.094 0.171 -0.547 0.5 -0.606 0.095 -6.4 0.5 -0.519 0.084 -6.158 0.5 -0.083 0.006 -14.56 0.5 0.056 0.01 5.58 0.5

Freeway
1.504 0.335 4.483 0.25 -0.052 0.117 -0.442 3.00 -0.008 0.008 -1.037 3.00 -0.026 0.015 -1.736 3.00

Freeway Exit
-0.984 0.571 -1.724 0.25 -0.525 0.424 -1.238 5 -0.431 0.176 -2.445 0.25 -0.282 0.041 -6.95 0.25 -0.027 0.033 -0.81 0.25

MARTA
0.993 0.837 1.187 0.25 -0.428 0.214 -2.003 2 0.713 0.161 4.44 1 0.252 0.128 1.968 0.5 -0.116 0.011 -10.44 1 0.056 0.013 4.269 1

School
0.045 0.013 3.454 0.25 0.063 0.025 2.532 0.25

Greenspace
-0.788 0.236 -3.334 1.00 0.581 0.113 5.14 1.00 0.04 0.007 5.835 0.25 0.033 0.01 3.428 0.25

eAge
0 0.003 -0.208 -0.003 0.002 -1.596 -0.005 0.001 -4.593 -0.001 0 -12.31 -0.005 0 -42.01

luz1
1.243 0.183 6.782 0.824 0.297 2.769 0.339 0.076 4.449 0.004 0.114 0.038 -0.716 0.014 -51.74

luz2
0.678 0.334 2.03 0.36 0.299 1.206 -0.161 0.122 -1.318 -0.012 0.007 -1.774 -0.665 0.015 -45.57

luz3
1.053 0.455 2.315 1.037 0.231 4.493 -0.571 0.089 -6.43 0.013 0.128 0.101 0.291 0.009 31.637 -0.589 0.01 -56.6

luz4
0.024 0.312 0.076 0.967 0.442 2.188 -0.667 0.109 -6.105 0.229 0.11 2.092 0.676 0.01 67.374 -0.122 0.009 -13.14

luz5
0.461 0.19 2.432 -0.002 0.144 -0.014 -0.735 0.104 -7.074 -0.301 0.009 -34.85 -0.792 0.013 -62.94

luz6
0.901 0.142 6.332 0.957 0.226 4.234 -0.494 0.155 -3.195 0.5 0.011 44.94

luz7
-0.457 0.129 -3.549 0.013 0.231 0.055 -0.248 0.277 -0.898 -0.607 0.095 -6.376 -0.254 0.008 -30.52 -0.916 0.014 -65.66

luz8
0.299 0.358 0.836 1.278 0.535 2.388 -1.342 0.259 -5.174 -0.55 0.132 -4.162 0.862 0.326 2.646 0.004 0.019 0.212

luz9
-0.27 0.126 -2.137 -0.406 0.364 -1.113 -0.76 0.1 -7.614 -0.234 0.009 -27.11 -0.84 0.014 -60.74

luz10
-0.369 0.137 -2.69 0.186 0.453 0.41 0.209 0.748 0.28 -0.592 0.217 -2.732 -0.36 0.01 -37.84 -1.051 0.039 -26.74

luz11
-0.518 0.159 -3.246 0.753 0.195 3.864 -0.957 0.274 -3.496 -0.588 0.097 -6.094 -0.297 0.009 -31.83 -0.902 0.018 -49.23

luz12
-0.162 0.187 -0.866 -0.395 0.316 -1.252 0.017 0.241 0.07 -0.748 0.119 -6.295 -0.451 0.008 -57.56 -1.177 0.016 -72.29

SaleYear00
-1.098 0.148 -7.419 -0.748 0.219 -3.421 0.858 0.107 8.042 -0.881 0.093 -9.488 -0.446 0.007 -64.27 -0.211 0.01 -20.2

SaleYear01
-0.752 0.155 -4.862 -0.593 0.224 -2.649 0.803 0.111 7.238 -0.82 0.092 -8.89 -0.392 0.007 -55.54 -0.074 0.011 -6.908

SaleYear02
-0.632 0.149 -4.227 -0.222 0.231 -0.962 0.771 0.12 6.423 -0.599 0.093 -6.413 -0.325 0.007 -47.23 -0.112 0.011 -10.33

SaleYear03
-0.248 0.152 -1.64 -0.115 0.199 -0.577 1.035 0.114 9.077 -0.347 0.087 -3.972 -0.276 0.007 -40.97 -0.122 0.011 -11.51

SaleYear04
-0.844 0.139 -6.07 -0.138 0.207 -0.667 0.802 0.097 8.301 -0.324 0.084 -3.855 -0.134 0.006 -20.94 -0.069 0.01 -6.663

SaleYear05
0.054 0.137 0.397 0.333 0.222 1.498 0.793 0.091 8.744 -0.108 0.085 -1.275 -0.041 0.006 -6.716 0.056 0.01 5.734

SaleYear06

SaleYear07
0.054 0.15 0.357 0.356 0.201 1.767 1.122 0.099 11.36 0.207 0.082 2.517 -0.074 0.006 -11.74 -0.023 0.01 -2.227

SaleYear08
-0.24 0.376 -0.638 -0.134 0.359 -0.373



SD: New SD Database

ðMigrated SD databases to PostgreSQL

ðNew database schema

ð20-County SD database are loaded
ð 2 million records in the parcel table

ð 10 million records in the local effect table

ð More pseudo parcels

ð AND these numbers are for one year of dataé.



Web Interface /Query 



SQL Table Views for Output instead of .CSVs



Open Source GIS link



Where It Has Taken UséToday

ðAn integrated model run through time, 
with scenario evaluation 
ÅAA> SD> AA, 2005 through 2006

ÅA scenario of increased transportation costs

ÅAA running Region wide, but physical 
development only in Fulton County
ðMaps of results to follow

ÅSets the stage for further calibration (Stage 3)

ðCapability for Full 20-county Run 



Scenario Tests-AA Results



Scenario Tests-AA Results



Scenario Tests-AA Results



Scenario Tests-AA Results



Scenario Tests-AA Results



Comparison Labor Types by Travel Distance

White Collar Blue Collar

Travel Distance in Miles Travel Distance in Miles

Total Value of Labor



Scenario Tests-SD Results



Forecast Area (Superdistricts =building blocks)



END OF PRESENTATION



The LU Allocation Model (PECAS) 

ðPECAS (Production, Exchange and Consumption 
Allocation System)

ÅDeveloped by Drs Doug Hunt and John Abraham of 
University of Calgary

ÅBased on sound economic theory, incorporating I-O 
modeling approach; achieves equilibrium 

ÅTwo Modules, run Sequentially and Annually ð

ðActivity Allocation (AA) Module: equilibrium exchange and 
consumption prices are established by larger zone (LUZ)

ðSpace Development (SD) Module: based on pricing (rents) 
from AA and development costs, rational òdeveloperó 
makes decision or non-decision to develop space in given 
smaller zones (TAZ) until the market ôclearsõ

ÅWork Reviewed by the REMI/PECAS Technical 
Advisory Group (TAG)



PECAS:

Activity Allocation (AA)
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AA Concept


