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3 Pandemic simulations
We first demonstrate that our model can qualitatively match the dynamics of the 1968–1969
and the 2009–2010 influenza pandemics. Then, we model the effect of a global influenza vac-
cination campaign on a pandemic. For all runs, we assume that symptomatic individuals have
their probability of travel reduced by 75%. This is to account for individuals who are going to
be symptomatic and those who travel despite being symptomatic. Australia is not very well-
connected to the rest of the world, so it is sensitive to parameters like this.

The timing of epidemics for large countries is difficult to define. The model includes only
major cities, so we define the peak of the country to be the average of the peaks of a country’s
cities. These major cities will be the first to be hit by a new epidemic strain, and in reality it will
take time for the epidemic to spread to a country’s smaller cities. We do not report country-wide
peaks for countries that contain a wide variety of climates and influenza seasons, such as India
and China

We fit the model to the epidemic peak times of pandemic H1N1 in 2009. We defined the
peak of a country’s pandemic H1N1 activity to be the week which had the largest number
of samples positive for influenza A between March and December of 2009. The data were
downloaded from http://gamapserver.who.int/GlobalAtlas/home.asp on September 13, 2010.
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We used data only from countries with more than 5,000 samples in 2009 and 2010, and ex-
cluded data from China, which we believe to be too large and heterogeneous to have a single
meaningful epidemic peak. The 16 countries and their observed epidemic peak times are listed
in Table S4.

We assumed that the pandemic began in Mexico City (starting with 1,000 infected individu-
als), and simulated epidemics with different start dates and R0. We used the difference between
the observed and simulated peak times for the 16 countries with sufficient data as our error
metric. We used the χ-squared statistic,

∑ (EI−OI)
2

EI
and found that the χ-square test using 14

degrees of freedom accepted a wide range of values for both variables (Figure S5, top panel).
Because the epidemic peak times are not independent (large clusters of countries behave like a
single unit, see Figure 2), the acceptance region is overly inclusive. However, the region with
the highest p-values, R0=1.6–1.95 and an epidemic start date of mid to late March, agrees with
other estimates for pandemic H1N1 [1, 2, 3]. The best fit was for R0=1.85 and the epidemic
starting on March 29. (Figure S5, bottom panel).

The model results for pandemic H1N1 were in good qualitative agreement with observa-
tions. Countries in the temperate northern hemisphere peaked early in the first season (Novem-
ber 2009), while those in the southern hemisphere peaked during the (southern) winter of the
first year (June–July 2009). There were noticeable discrepancies between the model results
and observations. In the model, Mexico was predicted to have its largest epidemic peak in the
spring of 2009, while it in fact the largest peak occurred in the winter of 2009–2010. This may
have been due to their extensive pandemic control measures in the spring. Peak times in the
United States were predicted to occur later than they actually did. The influenza season starts
on September 15 in our model, based on the results in [4], but influenza activity in fact likely
began in late August, when schools began to open [5].
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