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Objectives/Goals Abstract \)

How do epidemics spread on the US transportation network? What j& el vs. long

der_ni cscan be

global aviation network and has concluded that large hub airpg s\eppdemic pathways at the
global, national, and regional levels, simulations that ) [ the infection and
recovery processes within and travel across populati . Thi el mplies that epidemiologists can
use these models to predict the spread of epidemics and t eS| ' ¥ ventions to mitigate it. My

research is a stochastic simulation study of epidemic propads Al of the US transportation
[ i i v Q oSS trips to and from all 3076 counties

Susceptible-Infected-Removed model. For egs My, random changes in the number of newly
infected and recovered were simulajed al ongNyitr QUet travel of infecteds to and from al 3076
counties. A simulated epidemic ra@til infectrdqdisq out in each county. | ran 50 simulations each on
the air and auto travel networks alone ag RQth modes operating. | also ran simulations as

My simulations suggest a much thg
transportation mode, drives most

iy travel and that auto travel, a previously ignored
gation in this model. Exponentlal infected growth

results primarily from the locg n process after initia seeding by infected travelers, all of
which occursin thefirst 7-1Q tle subsequent impact.

Conclusions/Discussion
V accine development must b foid or travel restrictions must be implausibly effective if this
trip-based network archy urate model than the flight based onesin the literature
because, once the cou és reached 0.02%, an epidemic has taken root and is probably
unstoppable

Summary t
My proj Wst |dem|cs largely spread by auto travel in the US and that epidemics are probably
unstoppab have taken root.

Help Received

| discussed my project Wlth my parents and they read several paper drafts. | wrote all code in Mathematica
and ran it from home on the Triton supercomputer at the San Diego Supercomputer Center, who provided
3500 hours of cpu time. Wolfram Research provided a copy of network Mathematica.
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