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“Cities have the capability of providing something for 
everybody, only because, and only when, they are 
created by everybody.”

- Jane Jacobs, Urbanist, Author, Journalist

Image by Phil Stanziola - This image is available from the United States Library of Congress's Prints and Photographs division under the digital ID cph.3c37838.
https://commons.wikimedia.org/w/index.php?curid=14636401
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“To understand the world, you have to understand 
population statistics.”

- Hans Rosling, Professor, Geographer, Physician

Image by Neil Fantom/flickr, CC BY
https://theconversation.com/beyond-the-data-five-important-lessons-we-can-learn-from-hans-rosling-72810
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“Demography is destiny.”

- August Comte, Founder of Sociology

Image is public domain.
https://commons.wikimedia.org/wiki/File:Auguste_Comte.jpg
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Understanding Populations is Foundational to Establishing 
Resilient Transportation Systems

Where - Distribution Who - Characterization Why - Activities
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But we have Census data…what else do we need?



7

Toward 24-hour high-fidelity synthetic populations

Thakur et. al (2015)

POI Popularity Curves

Time-Use and Travel Surveys
Tuccillo and Gaboardi (2023)

Activity Scheduling
Tuccillo and Gaboardi (2023)

Occupancy Estimates

Activity Modeling
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Population 
Distributions
Adding a fine-grained 
understanding of where

Gridded population datasets 
clarify with precise spatial detail 
where people occupy the space of 
the built landscape

Not constrained to survey 
locations or aggregate areas, 
these datasets decompose the 
population to model spatial and 
temporal clustering
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Population 
Characterization
Enriching with socioeconomics 
and demographics

Synthetic population datasets use 
Census-level detail to create 
representative populations that 
can be emplaced in the built 
environment.

Provides a much fuller 
understanding of the 
geodemographics of a place, 
enabling identification of 
communities and sub-
populations.
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Population Activities
Enabling event-based knowledge 
of population dynamics

Patterns of life and activity 
profiles enabled a detailed 
understanding of the prevailing 
space-time behaviors within a 
geographic area.

Coupled with population 
distributions and characteristics, 
these datasets enable dynamic 
simulations of human movement 
for infrastructure planning and 
scenioar 
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People are the drivers of infrastructure growth, utilization, and 
decline…we must understand people to ensure resilience

Resilience for what, and for whom?

Available – is it usable by the community?

Accessible – are all who can use it, able to access it?

Reliable – is it available when the community needs it?

Equitable – is it equitable usable, accessible, and reliable for all within the 
community, and by all communities?

People

Community

Transportation 
System
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