1. Model calibration for mosquito demographics.

The model was calibrated for Anopheles gambiae, the most potent vector of falciparum malaria. The durations of the lifecycle stages (eggs, larvae, pupae, adult female resting between feeds) given in Table 1 of the main text were taken from refs [1, 2] [3] . 

[bookmark: _GoBack]The main challenge lies in appropriate calibration for survival rates. In the laboratory, environmental conditions vary between experiments generating widely different parameter estimates [1]. In field settings, many factors such as natural heterogeneities in rainfall, wind speed, desiccation, temperature, relative humidity, density-dependence on vector abundance, and difficulties in adequate sampling procedures complicate the estimations. We therefore took the approach of using large ranges for parameter values in the sensitivity analysis (Figure 2), then demonstrating the use of the model under plausible, but somewhat arbitrary, default values of survival probabilities. These default values are provided in Table 1 and were obtained from discussions with field entomologists in Liverpool, UK; these are “consensus” values that minimized debate and should be regarded as representative but liable to change depending on local environmental factors. They are reasonably consistent with the literature. For example, daily survival probabilities of the four  Anopheles gambiae larval instars  under laboratory conditions were estimated as 0.84 ± 0.09, 0.91 ± 0.15, 0.82 ± 0.06 and 0.87 ± 0.09 respectively (our default field parameter is 0.94), and daily survival probabilities for the pupal stage as 0.76 ± 0.21 (our default field parameter is 0.55) [1]. An estimate of daily survival probability of adults conducted in the field in Kilombero, Tanzania, in a capture-recapture experiment was of 0.78 [4]. (Our default field values were 0.5 for adult male, 0.71 for host seeking females, and 0.96 for resting females).
The mating ability of the SS genotype is set to 1 and reduced mating ability of the SR and RR genotypes, due to fitness costs of carrying the resistance mutation, may be incorporated by setting and/or  to be less than 1. We assumed all genotypes had the same mating ability.

We assume gravid females lay on average 100 eggs per oviposit.  Fitness costs of resistance could be incorporated through reduced clutch size of females carrying resistance alleles, but our analyses assumed no difference between genotypes. We assume equal proportions of males and females hatch from eggs but this can potentially vary in the methodology to allow for genetic constructs which may affect sex ratio.  

2. Density-dependent mosquito population regulation.
Mosquito population size was regulated by density dependence in the mosquito population acting at the larval stage (as in other models e.g. [2, 5]) and note that this type of population regulation is consistent with field data obtained from the Garki project, a very large African control programme [2]. More generally, it is important to identify how the mosquito population is regulated as this may affect the predicted impact of interventions [6]. Density dependence was assumed to occur at the larval stage but may have wider impact on mosquito life history traits. For example, it is known that density-dependent competition decreases survivorship and, at least in A. gambiae, also influences the development time, fecundity and contributes to the emergence of smaller adults, which can influence adult survival [7]. Density-dependence further impacts control strategies at lower densities because reduced competition may allow the fewer individuals to optimise traits that maximise their reproduction and survival, reducing the efficacy of the interventions [7].

The resource units have arbitrary values that define final mosquito population size. In combination, the default values gives a total female population size of ~140,000 with a roughly equal number of males (depending on their mortality rate); this is close to the ~250,000 overall population size (male and female) that we consider plausible for local deme size; the results are consistent over all population sizes, we simply selected a large one for biological realism and to reduce stochastic variation in population growth and/or resistance spread.  The two other resource parameters, effect of larval competition , ) and relative resource consumption , ), can vary between genotypes to reflect differences such as fitness costs of resistance in terms of competitive ability; we ignored these potential differences in our simulations and the parameter values were identical for all genotypes. We would suggest the most competitive and/or resource-hungry genotype be set to 1 and the other genotypic values all relative to this so that the values lie in the range 0 to 1; we used entirely arbitrary values of 0.67 for each.


3. Estimating mosquito density and other parameters in the Ross-Macdonald  model.

The Ross-Macdonald model used in the main text requires an estimate of mosquito density i.e. number of female mosquitoes per human host, m. Two values for m were calculated to reflect intense transmission of Plasmodium falciparum by Anopheles gambiae. The first estimate was obtained from the capture-recapture trial described in [4]. They found the highest number of mosquitoes inside a house was 900 per day so, assuming that the average number of humans per house is eight, gives m = 900/8 =113. The second estimate came from Churcher et al. [8] who reported an annual entomological inoculation rate of ~200 and A. gambiae sporozoite rate of ~2% in a study site in Senegal. This implies 10,000 bites per person per year which, assuming mosquitoes bite every four days, is equivalent to m=(10,000/365)*4≈110. Hereafter we will use a value of m=110 as an approximation for high transmission settings. The default settings in Table 1 of the main text result in an equilibrium female mosquito population size of 135,878 which corresponds to a human population size of 135,878/110= 1,235 which can be used in Equation 19 of the main text to gauge the impact of control measures reducing adult female population size (e.g. Table 2 of main text).

The other parameters in the Ross-Macdonald model (i.e. a, , , and r) are all consensus values for A. gambiae taken from Refs. [9, 10]. Note that the rate at which humans recover from a malaria infection is 0.01 which equates to a mean duration of human infection of 100 days.
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