
O A K  R I D G E  N A T I O N A L  L A B O R A T O R Y

UrbanPop
Characterizing the social fabric of localities across the United States

U rb anPop  le ve rag e s d ata f usion and  transp ortation mod e l ing  cap ab i l i t ie s
to p rod uce  re al i st i c , vi r tual  re p re se ntations of  house hold s, p e op le , and
activi ty  sp ace s d ur ing  the  nig httime  and  d aytime  f or  human d ynamics
simulations.

CHALLENGE

The  f rame work 's  core  cap ab i l i t ie s b r id g e  house hold / ind ivid ual  and
ne ig hb orhood  p rof i le s f rom the  Ame rican Communi ty  Surve y and
comb ine  the m wi th d aytime  activi t ie s ( commute s, school  atte nd ance )  to
g e ne rate  comp le te , re al i st i c , and  d e mog rap hical ly  r i ch synthe tic
p op ulations at mul tip le  t ime s of  d ay f or  any location in the  U ni te d  State s .

APPROACH

Synthe siz e  re sid e ntial  p op ulations re p re se ntative  of  the  social  f ab r ic
of  ne ig hb orhood s and  communi tie s wi th re sp e ct to d e mog rap hics
Simulate  e ve ryd ay activi ty  sp ace s using  re al -wor ld  transp ortation
ne twork s , commute  stati st i cs , cr i t i cal  f aci l i t ie s , and  p oints of  inte re st
U se  ORN L hig h-p e rf ormance  comp uting  re source s to scale  synthe tic
p op ulations and  activi ty  sp ace s to county , state , or  nationwid e
cove rag e
Sup p ort unce rtainty q uanti f i cation f or  human d ynamics s imulations via
synthe tic p op ulation e nse mb le s

IMPACT

Le ad e r  in re p re se nting  nig httime  and  d aytime  activi ty  sp ace s wi th
nationwid e  cove rag e  of  the  U ni te d  State s
Larg e -scale  ap p l ications in human d ynamics mod e ls of  natural
haz ard s, e ne rg y af f ord ab i l i ty , transp ortation/ acce ssib i l i ty , and  p ub l ic
he al th
Op e n-source  Lik e ne ss Python toolk i t  he lp s d e ve lop  re p rod ucib le
re se arch that i s  customiz ab le  b y location and  p op ulation attr ib ute s

Generating realistic nighttime/daytime synthetic
populations from open census data.

Re s e ar c h  F o c u s

I nv es t i ga t i ng c u r r ent  a nd em er gi ng
hu m a n s ec u r i t y  needs  i n  hu m a n-
env i r o nm ent  s y s t em s  r el a t ed t o
po pu l a t i o n  r i s k / v u l ner a bi l i t y  a nd
r es o u r c e a c c es s .

Spa t i a l  m i c r o s i m u l a t i o n
P o pu l a t i o n  d i s t r i bu t i o n  a nd
dy na m i c s
Hi gh- per fo r m a nc e c o m pu t i ng
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