Characterize the reaction of the population of a megacity
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and surrounding region to a nuclear WMD event.
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terization
Space Road 2010 U.S. Census Tiger Shapefiles Primary, Secondary WWww.census.gov/cgi-
and Local Roads bin/geo/shapefiles/index.php
Population Household 2010 U.S Census Tracks Census Tracts WWW.Census.gov/cgi-
Demographics geo/maps-data/data/tiger-
data.html
Schools Schools U.S Environmental Protection Agency Geolocation www.geodata.epa.gov/arcgis/
[EPA] Office of Environmental Information Coordinates rest/services/OEL/ORNL_educ
[DEI] Education US 2015, ORNL ation/Mapserver
Freedom, SEGS
Workplaces | Establishment 2010 U.S. Census County Business County www.census.gov/data/dataset
sizes Patterns: Complete County File s/2010/econ/cbp/2010-
cbp.html
Commutes Commuting U.S Census Bureau’s Longitudinal Census blocks www.lehd.ces.census-
flows by tract Employer-Household Dynamics [LEHD] aggregated to tracts gov/data/lodes/LODES7
Origin-Destination Employment Statistics
[LOOES]
Building Building height of | Lidar from NYC, and other cities Building height- NYC GIS
Heights all buildings in Geolocation
New York Coordinates
Fire Fire stations OSM, Fire station Sites Geolocation Social Complexity Center
Stations Coordinates WMD Project - My
Contribution
Police Police Stations OSM, Police Station Sites Geolocation Social Complexity Center
Stations Coordinates WMD Project - My
Contribution

Empirical data for synthetic population and artificial environment

Implementation
Physical/ Spatial

Physical
Characteristics:

Roads

Census Tracts
Workplaces &
Schools

Water

| ® Work Places

® Schools
| — Roads

7</\

!

¢ Households | “. !

Road

1 km

Population Synthesis
Social

%reaée Create
Tonol Individuals
opology
S Pop‘L;Iate
Shape Spaces
files
’
Road v v i
Net?
Households Schools ol
Places
Create Living v
Spaces:
homes, work, & Create
schools Relationships

Problematic Tract
Population, 82970,0.36%

m Good Tract Population

M Problematic Tract
Population

Good Tract Population,
22921302,99.64%

Synthesized Population Verification & Validation

Social
Networks = -~ ... .-

0o @ o° '™ ‘ ° . ®e o ‘
. . . . 0. ° ~: .. . .. ..r.: z.v.: :‘....::... ] . ° % © :.0 : % .
. © e 40 o ‘.a'..t."".; U AL , o %,
é o 00 o o .t':. 0..‘ ~. ::.‘... ‘.'..'.‘:... ..‘O....’.::O.:.* Y " .~. 'S
¢ AT AR IS Je LU Ay SR IO R
o & © o ° o %6 0’... ‘..." P ® l.: %0 .*.' o ‘fo ‘. 0: o
8 % ’o' “.. ‘.;’:".0 g‘a; s° oco 88 o9 * ~’ 0..00‘ o s
§ v 6 &2, ,\' N ...f.'.:.\.' '::. ,’:.o.'o %0 o g0 ‘
S RN IR L B e L R R L SR
N ¢ ‘ .. -..O O...O.. ..0'..‘. ® ;‘ ° ..0 .3: ... lz y ¢ '
’ o’ o o O..o:.&. Oo:o 0.:: s ::'.:'.:‘0.3. .oeo.‘.‘. 't‘“.‘ ‘..£0° 't." o % o® ’
. ) .....o & .o.".. ”“Jo.ortg‘. ..: I R '.:"....'o VS, o o‘... o ,
% .0 o o...v..o.“. “l‘..’SO.‘:“. R .'\.‘. ..o’ o
% % o ° .'...\.Q. #.&.;, :.. 8% .q.. ’... .....t. I.
. .0 .. .... .: .. .. ... ." ..‘.:km f; 0 '.‘.. ° .$.: . ° ..0
. i o 0 o0 >.° ‘ 0 0 @ 4 0
: Synthetic Agents ™ °© % ot oS ta st G, e 8
® o o 65rhf ©. 0 o 0 o
N S 17,15 ¢ c .
. o oo o, WD };m ‘e ol
Red: Connections Within A Household o 0w %0 I )
; 't A5m o
Orange: School + Work Connections T . e
(Work If Person Is 18+, Otherwise School)
Green: Entire Census Tract Agents N
0.0 - o
0.'0 Ojl 0.'2 013 0;5 0?6 Oi7
é A Visualization &
World Outputs
Schedules
Agents
Effects
< T > (WorldUI\
Portrayals
EffECtS — RoutinAegec?rEmute : IT'(;?‘%S
NWMD Area - Water
Health Impacts Non-RoutIPlZe— ey k Agents J
[Q | )
tar .
InPUtS & ShortestPath A Monitors
gents on Commute
Parameter Agents at Work/Home
Va riabl es Agent Deaths
[\ . J
WorldBuilder |
Parameters Fields
ShapeFiles . RoadNetwork
opulation.csv - Land
Tipmep tDetonation ANatetr J NeBweorskEilnthV
\_ gents

istanceConversion

Spacetime
TimeConversion
D

Agent-Based Model Architecture for Experimentation
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Screenshot of GUI showing 23K agents post NWMD Detona“tion

in the New York City Commuter Region
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Preliminary Results

 Demonstrated, benchmarked, and verified a population synthesis &
synthetic social networks generation method and dataset of 23M.

* |Integrated household social networks explicitly into a spatially
explicit models.

 Demonstrated and benchmarked agent commuting patterns for the
New York City Commuter Region with a population of 260K.

 Demonstrated and benchmarked agent initial reactions post NWMD
detonation with a population of 23K.

Next Steps

« Refine agent modeling to include additional health effects,
communication, and shift schedules.
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« Extend infrastructure modeling to include damaged road network
and communications as well as additional transportation modes.

« Add parameter-driven Electromagnetic Pulse (EMP) effects.

« Validate model and conduct experimentation.
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