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Probability of Ae. aegypti occurrence
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Kramer et al. 2015, eLife



dynamAedes

R R Programming

A unified population dynamic modelling framework for invasive Aedes species

Da Re et al. 2022, Parasite&Vectors, in press
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Main characteristics of dynamAedes

* Four Aedes species: Ae. aegypti, Ae. albopictus, Ae. japonicus and Ae. koreicus

 Temperature-dependent beta regressions for development and mortality
rates

* Photoperiod-dependent functions for egg hatching and diapausing eggs
production

 Three different spatial scales

» Active and Passive dispersal (parametrised from MRR and scientific literature)
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Spatial scales
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Ae. albopictus regional 2015-2020 model:
percentage of successful introductions
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Limitations of the dynamAedes predictions with ERA5

Inaccurate predictions in topographically complex landscapes

l

Test temperature dataset with higher spatial resolution
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Different temperature dataset are available

Dataset Temporal
resolution

ERA5-Land hourly

Co-kriging downscaling

ERA5-Land hourl
downscaled y
MODIS LST Daily:

2 day + 2 night

Spatial
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User
choice
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Source

Mufoz-Sabater et al., (2021).
Earth System Science Data

Kusch & Davy (2022).
Environmental Research Letters

Zhang et al (2022).
Earth System Science Data
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Input Ae. albopictus
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The downscaling approach introduce some variability with respect to the weather stations observations
MODIS LST
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But we are comparing skin temperatures with 2m air temperatures
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Final thoughts

Spatial scale and the choice of the temperature dataset matters!

Usage and Popularity: MODIS LST = ERA5Land
Spatial resolution: MODIS LST = ERA5Land (native)

Temporal resolution: MODIS LST < ERA5Land



Take home message

Using a downscaling approach

dynamAedes informed with
ERA5-Land performed better!
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Predicted values distribution
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Binomial draws informed by temperature-dependent functions
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Binomial draws informed by temperature-dependent functions
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Binomial draws informed by temperature-dependent functions

Daily adult survival rate
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