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(a) Star network
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Figure S1: Analogous to Figure 2 in the main text, but with the travel rate for the star network increased to
5 times that for the full network, so as to keep the overall motility (i.e. total volume of travel) constant. We
see that many features of Figure 2 are due to the difference in motility between the two networks. However,
the difference in network structure between plot (a) and plot (b) is enough to make the plots distinct even
at equal motility. In particular, we see that, while travel rate has a larger effect on pandemic probability in
the star network than in the full network, the pandemic definition has only a slightly smaller influence on
the pandemic probability in the full network at normal travel rates than in the star network at very high
travel rates, which greatly increase the correlations across the network.
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(a) Star network
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Figure S2: Analogous to Figure 2 in the main text, but with the travel rate for the full network decreased to
0.2 times that for the star network, so as to keep the overall motility constant. We see that many features of
Figure 2 are due to the difference in motility between the two networks. However, the difference in network
structure between plot (a) and plot (b) is enough to make the plots distinct even at equal motility. In
particular, we see that pandemic definition has a larger effect in the full network at low travel rates than in
the star network at normal travel rates.
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Figure S3: Analogous to Figure 3 in the main text, but with the travel rate for star network increased to
5 times that for the full network, so as to keep constant the overall motility. The very high travel rates
mean that the difference between the pandemic probability for the transregional and interregional definitions
becomes very small.
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Figure S4: Analogous to Figure 3 in the main text, but with the travel rate for the full network decreased
to 0.2 times that for the star network, so as to keep the overall motility constant. The very low travel rate
greatly suppresses the probability of a global pandemic.
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Figure S5: Analogous to Figure 6 in the main text, but made using a star network, with the outbreak seeded
in a peripheral region and with the central region having the lower transmission rate. a) Pandemic probability
for a pathogen emerging in a higher-transmission region. For low thresholds heterogeneity increases pandemic
probability. For thresholds 3 and 4 the pandemic probability increases and then decreases as in Figure 6a in
the main text. At thresholds higher than four the lowering transmission rate in the central population means
that higher heterogeneity reduces pandemic probability. b) Pandemic probability for a pathogen emerging
in a lower-transmission region. At all thresholds increasing heterogeneity decreases pandemic probability.
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Figure S6: Analogous to Figure 6 in the main text, but made using a star network, with the outbreak seeded
in a peripheral region and with the central region having the higher transmission rate. a) Pandemic pro-
bability for a pathogen emerging in a higher-transmission region. At all thresholds increasing heterogeneity
increases pandemic probability. b) Pandemic probability for a pathogen emerging in a lower-transmission
region. At all thresholds increasing heterogeneity decreases pandemic probability.
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Figure S7: Analogous to Figure 6 in the main text, but made using a six-region network. a) Pandemic pro-
bability for a pathogen emerging in a higher-transmission region. For low thresholds heterogeneity increases
pandemic probability, but at the 5 and 6-region thresholds pandemic probability grows and then decreases
with increasing heterogeneity. b) Pandemic probability for a pathogen emerging in a lower-transmission
region. At all thresholds increasing heterogeneity decreases pandemic probability.
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