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The UrbanPop Spatial Microsimulation Framework

« Capabilities
« Coupled individual-neighborhood profiles (how
people live)
« Daytime/Nighttime dynamics (how people
move)

« Agent Generation -> patterns of Life/Social
contacts (how people [inter]act)

</ Mean
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* Based on the American Community
Survey (ACS) and Public-Use Microdata
Sample (PUMS)

e Available for any location in the United
States 2016 — 2019

¥ OAK RIDGE Tuccillo et. al 2023 [1] Adapted from Stewart et. al (2015) [2]
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UrbanPop Core Workflow

PUMS ,
/O Linked Responses — Attribution i

T il

,[ Estimate ]

[ P-MEDM® ]
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National Laboratory *Nagle et. al 2015 [3]




The Likeness Toolkit

 UrbanPop’s core
capabilities in a Python
soffware stack
- Synthetic Population Generation (pymedn, pmedn legacy) | y

- Small-Area Estimates for L, Neighborhoods
neighborhood characterization @

Population Synthesis
(] @ @
(livelike) ® D) .. /
« Enhancements @
o
//L&.l ) ///

Microdata
Area

------Census Sample

Soatial Alocation MO === /

— Travel along real-world
transportation networks from Activity Allocation
OSM (movelike, actlike)

- POIl-based destinations for a
variety of activity types
(work/school, social, recreation,
errands, health...)

_________________________________________________________

%OAK RIDGE Tuccillo and Gaboardi (2022a) [4]
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Likeness ecosys’rem
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Tuccillo and Spielman 2022 [5]

*Activity Model attribution

Boeing (2017) [6], Foti et al. (2012) [7],

Lougee-Heimer (2003) [8]. Forrest et al. (2023) [9].
Mitchell et al. (2001) [10], Toffolo and Santos (2019) [11]



Case Study 1: Neighborhood riskscapes, health, and power outages
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Generating Household/Agent Locations

Spatial Allocation Downscaling
Core Workflow Working Approach

Census Block Household Densities
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Case Study 2: K-12 Public Schools in Knox County, TN
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Tuccillo and Gaboardi (2022a) [13]
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Case Study 2: K-12 Public Schools in Knox County, TN

80! 900

7:00 AM

« Educator arrivals

— PUMS time of arrival at
work (JWAP)

 Educator departures
— PUMS JWAP + (WKHP / 5)

where WKHP represents the number
of hours worked per week

;_v(,OAK RIDGE
National Laboratory Tuccillo and Gaboardi (2022a) [13]
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Case Study 3: Essential Activities
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Up Next: Toward 24-Hour Synthetic Populations
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