Supplemental 2. Description of analyses related to the Generalized Additive Models applied on the rate of population change considering delayed endogenous and exogenous factors.

On top of allowing the inclusion of terms related to exogenous terms, this model differs from the AR(2), in the sense that the relationship between variables is represented by a family of functions by means of a GAM. Such statistical approximation allows one to evaluate the density dependent structure as well as the possible influence of climatic factors on the rate of population change.

To be able to identify proximate relationships with climatic variation (as opposed to ultimate causes), we subtracted the historical monthly mean (n=11 years) from every one of the climatic data points. As a result, we obtained variables that represented the deviation with respect to the historical monthly mean (Lewellen and Vessey 1998) as follows: Cx = Ct-1 – Ĉm   (3), where Ct-1 is the measure of climatic variable the month preceding the rate of population change and Ĉm is the historical mean of that same month. The seasonal and delayed influence on the rate of population change was evaluated as: Cd = (Σ Ct-k/12) – Ĉ  (4), where Ct-k represent the observations of the climatic variable of the 12 preceding months of Ct-1 and Ĉ is the monthly historical mean. Cx in equation (3) represents the direct influence of climatic variation on the rate of population change whereas Cd in equation (4) represents the seasonal and delayed influences of climatic variation on the rate of population change. We note that all climatic proxys (Cx and Cd) were calculated for each of the four climatic variables (Fig. S1). 
Because they are baited with a feeding attractant McPhail traps tend to capture more females than males (Houston 1981). Given that during exploratory data analysis we found that this sex bias in capture (SBC) varies over time, we incorporated the SBC into the model to examine its possible effect on the estimated rate of population change. The SBC was calculated as a proportion p = number of captured males divided by the total number of flies captured in a trap in a week. When no flies were captured (N = 0), the missing values were interpolated from adjacent points to be able to work with a continuous series. We preferred to consider the effect of the variation over time of the SBC, to the option of only using a time series based on females, to render the model more robust. Furthermore, given that we detected a strong seasonal component in the temporal structure of the FTD time series during exploratory data analysis, we incorporated a differentiation of annual order were DN = log(Nt-1) – log(Nt-13). The latter represents a rate of population change of seasonal annual order, and can be interpreted as the variation caused by host availability or the delayed effect of parasitism. Extending equation (2), the complete initial model we ran was:

Rt = b + f1(Nt-1) + f2(Nt-2) + f3(Nt-3) + g1(Cx-rainfall) + g2(Cx-temperature) + g3(Cx-SOI) + g4(Cx-NAOI) + g5(Cd-rainfall) + g6(Cd-temperature) + g7(Cd-SOI) + g8(Cd-NAOI) + s(DN ) + p(SBCt) + εt   (5) 
where “rainfall” represents accumulated monthly precipitation, “temperature” represents air temperature averaged over a monthly period, and SOI y NAOI represent the global weather indexes described in Methods. The decision to include population densities with a time lag of three months (i.e., t-3) was intended to cover the possible influence of two previous generations on Rt.
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