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Additional files

Additional file 3.

Detail of the ordinary differential equation system
Yao(P1A1o + P2Aso) — (pp + [B)E
fpP —[mp+ fp|P
prae[_“em(H%H —[zxma+(1—=2) X pa+2zXYaem)Aem
2 X YaemAem — (ma +my + vyan)Ain with » — { 0 during .diapause
YanAip — (ma + fag)Ain ’ 1 otherwise
YagAig — (ma + my +v40)A10
Yao(Atro + Azo) — (Mma +my + van)Aon
YanAan — (ma + fag)Azg
ngAZg - (mA +m, + "YAO)AQO

Model parameters are in Greek letters. They are constant. For stage X, vX is the
transition rate to the next stage, S X the egg laying rate and pX the mortality rate.
Finally, o is the sex-ratio at the emergence, and only the female proportion of emerging
pupae that survives to emergence is considered in the stage “emerging adults”.

Model functions are in Latin letters. They depend on parameters and are
climate-driven functions (i.e. functions involving temperature, flooding extent and
precipitation varying over time). For stage X, fX is the transition function to the next
stage, mX the mortality function and kX the environment carrying capacity which
limits also the population growth due to density-dependent. The density-dependent
survival rate is expressed as a probability. We also assumed an additional adult
mortality rate related to the seeking behaviour, mr, which is applied only on adult
stages involving risky movements. This rate includes mortality related to host seeking
and oviposition site seeking behaviours.
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