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Discussion Topics

• Synthetic population update

• Household travel survey data coding and 

visualization tool update



Synthetic Population Update
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Refresher

• See last TFS meeting slide deck for 

explanation of

– PopulationSim software and algorithm

– Seed data 

– Marginal controls (revisited later in this presentation)
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Implementation Features

• Python based implementation

• Fully automated Census data download

• Runs multiple years in a single run

• Generates residential and group quarters 

population

• Auto generation of validation charts and 

summaries
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GitHub Repository
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Software Requirements & Installation

• Get and install Anaconda 64bit Python 3
• Pre-built collection of Python libraries (and 

underlying C/C++)

• Obtain a US Census API Key
• For auto download of Census 

data

• Install PopulationSim package 
and dependencies
• Custom PopulationSim environment

• Download and unzip MWCOG
Population Synthesizer Package
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Directory Setup

Script to run MWCOG

Population Synthesizer
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Run Steps

Data Download

• 01_get_pums.py

• 02_get_census_geography.py

• 03_get_census.py

Data preparation

• 04_create_crosswalk.py

• 05_create_seed_sample.py

• 06_create_controls.py

Run PopulationSim

• 07_run_populationsim.py – launches residential and GQ runs

Post-processing

• 08_postprocessing.py

Validation

• validation.py

Python-based 

implementation

A Python script for 

each step
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Data Preparation

❑Seed Sample

▪ 2014-18 5-year ACS PUMS

▪ Variable transformations

• Adjust income to 2018 $

• Number of workers

❑Geographic crosswalk

▪ PUMA, Tract, and TAZ shape files

▪ Tract-to-TAZ, TAZ-to-PUMA

❑Marginal Controls

▪ Tract level Census distributions (2018 ACS)

▪ Tract to TAZ disaggregation

▪ Rescaling at TAZ level using Round 9.1a Forecasts
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TAZ-PUMA Crosswalk

TAZs are assigned to PUMAs with maximum overlap
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Census Distributions
Tract-to-TAZ Disaggregation

TRACTCE TAZ Fraction of Tract in TAZ

701701 250 0.00129

701701 613 0.00411

701701 616 0.15714

701701 617 0.31864

701701 618 0.00014

701701 619 0.31679

701701 620 0.20189

Tracts to TAZs

Sum TAZs

Rescale TAZs

Tract to TAZ Disaggregation

Round 9.1a CF

TAZ-level Controls



13

Configuration – core PopulationSim

• Settings.YAML and controls.csv for residential and GQ runs

• Online wiki: https://activitysim.github.io/populationsim/

https://activitysim.github.io/populationsim/
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Configuration – run_scripts.py

User Inputs
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Add a new forecast year

▪ Requires TAZ level land use data for the forecast year

▪ Add the land use data to the data/land_use directory

▪ Use same data and filename format

▪ Update sim_years in run_scripts.py to include the new forecast 

year

land_use/                          
├── LU_taz3722_rnd91a_2015_adj.dbf
├── LU_taz3722_rnd91a_2018_adj.dbf
├── LU_taz3722_rnd91a_2020_adj.dbf
├── LU_taz3722_rnd91a_2025_adj.dbf
├── LU_taz3722_rnd91a_2030_adj.dbf
├── LU_taz3722_rnd91a_2035_adj.dbf
├── LU_taz3722_rnd91a_2040_adj.dbf
└── LU_taz3722_rnd91a_2045_adj.dbf
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Input Data Updates

➢To select a different vintage of PUMS data

▪ Configure the following settings in run_scripts.py

➢To select a different source of control data

▪ Configure configs/census_variables_needed.csv file

➢To change TAZ level HH totals or population

▪ Update the land use data for the forecast year in the 

data/land_use directory
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Example – changing HH Income Thresholds

➢ New thresholds should be consistent with 

Census income groups

Less than $10,000 

$10,000 to $14,999 

$15,000 to $19,999 

$20,000 to $24,999 

$25,000 to $29,999 

$30,000 to $34,999 

$35,000 to $39,999 

$40,000 to $44,999 

$45,000 to $49,999 

$50,000 to $59,999 

$60,000 to $74,999 

$75,000 to $99,999 

$100,000 to $124,999 

$125,000 to $149,999 

$150,000 to $199,999 

$200,000 or more 

➢ Update the 06_create_controls.py script 

to generate appropriate marginal control 

fields 

target geography seed_table importance control_field expression

hh_inc_0_25 TAZ households 1000 income_0to25 (households.hhincadj > -999999999) & (households.hhincadj <= 25000)

hh_inc_25_50 TAZ households 1000 income_25to50 (households.hhincadj >25000) & (households.hhincadj <= 50000)

hh_inc_50_100 TAZ households 1000 income_50to100 (households.hhincadj > 50000) & (households.hhincadj <= 100000)

hh_inc_100_150 TAZ households 1000 income_100to150 (households.hhincadj > 100000) & (households.hhincadj <= 150000)

hh_inc_150_200 TAZ households 1000 income_150to200 (households.hhincadj > 150000) & (households.hhincadj <= 200000)

hh_inc_200_plus TAZ households 1000 income_200plus (households.hhincadj > 200000) & (households.hhincadj <= 999999999)

➢ Update the expressions and control_field

names in the configs/controls.csv

PopulationSim wiki instructions on specifying controls
https://activitysim.github.io/populationsim/application_configuration.html#specifying-controls

Controls.csv file

Census 

income 

groups

https://activitysim.github.io/populationsim/application_configuration.html#specifying-controls
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MWCOG PopulationSim Controls

CONTROL VARIABLE CATEGORIES CONTROL SOURCE GEOG

Household Variables

Total number of 

households
Round 9.1 Cooperative Forecast TAZ

Household Size 1, 2, 3, 4+
2018 ACS 5-year. Census Tract 

[Table S2501]
TAZ

Household Income
0-$25K, $25K-$50K, $50K-$100K, 

$100k-$150K, $150K-$200K, $200K+

2018 ACS 5-year. Census Tract 

[Table B19001]
TAZ

Number of Workers 0, 1, 2, 3+
2018 ACS 5-year. Census Tract 

[Table B08202]
TAZ

Presence of Children 0, 1
2018 ACS 5-year. Census Tract 

[Table S1101]
TAZ

Person Variables

Person Age 0-4, 5-19, 20-34, 35-64, 65+
2018 ACS 5-year. Census Tract 

[Table S0101]
TAZ

Person Race White, Hispanic, Black, Asian, Other
2018 ACS 5-year. Census Tract 

[Table DP05]
TAZ
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GQ Controls

CONTROL VARIABLE CATEGORIES SOURCE GEOG

Total GQ units
Round 9.1 Cooperative 
Forecast, and 2010 SF1

TAZ

GQ Type
University, Military, Other 
Non-Institutional

Round 9.1 Cooperative 
Forecast, and 2010 SF1

TAZ
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2018 Residential
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2018 GQ
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2045 Residential
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Documentation



Household Survey Coding Update
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Household Survey Data Processing Overview

• Combined Regional Travel Survey/Maryland Travel Survey

• Sample of 18,022 households containing 39,251 persons 

• Includes 126,900 trips

• Survey Processing Application transforms data into ActivitySim

format



26

ActivitySim Data Format

Households:

• Size

• Income

• Workers

• Vehicles

• Number of 

children

• Home TAZ

Persons:

• Age

• Employment 

status

• Student 

Status

• Work TAZ

• School TAZ

• Person Type

Tours:

• Purpose

• Mode

• Type

• Origin TAZ

• Destination 

TAZ

• Start Time

• End Time

• Joint Status

Joint Tours:

• Household 

members on 

tour

Trips:

• Purpose

• Mode

• Origin TAZ

• Destination 

TAZ

• Start Time

• End Time

Survey Processing Requires: 

• Person Type Coding

• Grouping trips into tours

• Mode and purposes to match those in ActivitySim

Generated by 

Survey 

Processing 

Application
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Person Type Coding

No part-time worker information in Household Travel Survey!

• Neither work hours per week or part-time work status was asked

• Part-time work status needs to be imputed
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Part Time Status Imputation

MWCOG Part-Time Status Imputation Steps:

• Process relevant variables in the format required for SEMCOG model

• Deploy SEMCOG model to workers in MWCOG RTS

SEMCOG Part-Time Status Imputation Model

• Trained Machine Learning (Random Classification) model on 2005 

dataset

• Household, person, activity, travel variables

• Applied the 2005 model to impute part-time status in 2015 dataset
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Survey Processing Application (SPA)

The SPA tool cleans and processes HTS’s into CT-RAMP format

SPA Algorithm:

 For each observed household 

 Create a HOUSEHOLD object

 For each observed person

 Create a PERSON object for the HOUSEHOLD

 Compute person type 

 For each series of observed place records that start and end at home

 Create a TOUR object for the PERSON

 For each series of observed place records that make up a linked trip within the tour

 Create and attribute a TRIP object 

 For each leg of the trip involving joint travel 

 Create a JOINT_ULTRIP object for the HOUSEHOLD

 Populate tour attributes 

 Match JOINT_ULTRIP objects into joint travel episodes

 Compute escort related attributes for TRIPs

 Create and attribute a JOINT_TOUR object for each fully joint tour 

 Compute escort related attributes for partially joint tours 
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Visualizer
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Visualizer
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Visualizer
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Immediate Next/Ongoing Activities

• Household survey re-expansion

– With MTS data

• Transit on-board data coding

– Internal/external trip tables

• ActivitySim implementation
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