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1. Seasonal population dynamics
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Figure S1-1. Demographic model (red line) fitted to field data (black dots = mean population
density) spanning 20 years. Fitted parameters: s = 2.7, ¢ = 0.42, u = 7. The birth function B(t) =

k exp [—s cos?(mt — ¢)] as described in the main text and in Peel et al. [1].

2. Timing of introduction

Because of seasonal birth pulses and fluctuating densities, the time at which the infection is
introduced into the population (I=>1) may affect transmission dynamics and infection/persistence

probabilities. To investigate this effect, the models were run for a range of introduction times.
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Figure S2-1. Invasion probability for the different contact-density functions, for a range of
infection introduction times #y and initial population sizes Ny. Transmission rate p = 50, infectious
period 1/y = 30 days. Simulations were conducted for all values indicated by tick marks on the axes,

and results are interpolated between these values for illustration.
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Figure S2-2. Persistence probability for the different contact-density functions, for a range of
infection introduction times #y and initial population sizes Ny. Transmission rate p = 50, infectious

period 1/y = 30 days. Simulations were conducted for all values indicated by tick marks on the axes,
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and results are interpolated between these values for illustration.
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3. Fitting ¢;

In order to correctly compare the different functions, the transmission parameter f must be fitted to
a certain result, just like a model must be fitted to real data. In the SIR models, the rate of infection
is written as ,BS% , where f = q;pc;, c; is contact-density function 7, p the transmission rate (which
is the same for every contact-density function) and ¢;, a fitting constant that is specific for each
contact-density function i and ensures that a certain model result or parameter is equal for each
function. Although there are numerous parameters to choose from for fitting ¢;, three methods were
chosen in this study. Method one, which was used to generate the results in the main text, fits ¢; so
that f = q; X 2132‘; C(%) jxh(%) j- In method two, ¢g; was fitted to ensure that the maximum
prevalence (I/N) was 40%. Method three fitted ¢; so that the annual cumulative incidence was 200%
of the starting population (i.e. at the end of a year, 2N, infections occurred). Table S3-1 shows the

different ¢; values, and the resulting f-density functions can be seen in Figure S3-1.

Table S3-1. Fitting constants ¢; for each function 7, using three different fitting methods.

) qi qi qi
Function
(B1) (B2) (B3)
Constant 114 ()° 1.00 1.49 0.64
Linear 0.0092% 1.82 0.86 1.06
Power 0.124(%)0-5 1.22 0.7 0.73
Sigmoid | 2.13/(1 + ¢~00 (G0-1012) 1.77 0.71 0.99
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Figure S3-1. Different f-density functions resulting from different fitting parameters g, where f =

ciXpXq;.pl:using g, fitted so that § integrated across one year is the same for each function; 52:

using ¢, fitted so that the maximum annual prevalence is 40%; £3: using g3, fitted so that the

annual cumulative incidence is 200% of the starting population (2Ny). Note that the Y-axis scales

are different. Green = constant, red = linear, yellow = power, blue = sigmoid.
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4. Transmission rate

Constant

Transmission rate

\
500 5000 0000
100 1000 10000 100000

No

Power

Transmission rate

\ I \ \
500 5000 000
100 1000 10000 100000

No

Figure S4-1. Invasion probability for the different contact-density functions, for a range of
transmission rates p (before multiplication with each function’s fg-fitting constant ¢;) and initial

population sizes Ny (infectious period 1/y = 30 days), using f-fitting method 1 (f integrated across

one year is the same for each function).
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Figure S4-2. Persistence probabilities for the different contact-density functions, for a range of
transmission rates p (before multiplication with each function’s fg-fitting constant ¢;) and initial
population sizes Ny (infectious period 1/y = 30 days), using p-fitting method 1 (f integrated across

one year is the same for each function).
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