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ARBOCARTO project

1. Observe and describe the biological processes and mechanisms of the species (Ae. albopictus and aegypti) I
2. ldentify dependence on the environment (temperature, rain, vegetation, human habitats, breeding sites, etc.)
3. Select the knowledge of interest, and formalise a mechanistic model (diagrams, "boxes", equations, code)
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Mosquito population dynamics: compartmental model, described by a system of®
ordinary differential equations (ODE)

Cycle de vie du moustique
(illustration avec Aedes albopcitus)
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Tiger mosquito eggs and larval sites
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+ Hotspots identified by vector control agents
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Aerial stage: emergence of the adult
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From the mosquito population dynamics to the epimiological model
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Epidemiological models
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ARBOCARTO was developed upon request from the French Directorate of Health (DGSE), and benefited
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cooperation organization working for the sustainable development (CIRAD) and Ms. Marie Demarchi, a
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For further information: ywww arbocarto fr
Contact : arbocarto@teledetection.fr
Rorin -
?_"F"‘w'n""‘""" 8.[ \
Funding: = S———

ars KA co

Partnerships:

From research modeling to operational tool

A (java-based) Software interface between
an Aedes mosquito population dynamics model ~
and vector control operators in France
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rom research modeling to operational tool

N\ O - bf}&ﬁog dynamics of Aedes (albopictus and aegypti) mosquito populations and the A

B
IS AR ‘ transmission dynamics of three arboviroses: dengue, zika and chikungunya.

\/

An R package and associated Shiny application to simulate the spatio-temporal

: v
' Application: https://shiny.sk8.inrae.fr/app/sa-astre-arbocarto-r-app
Reload if necessary
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e Package: https://forgemia.inra.fr/'umr-astre/arbocartoR
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arbocartoR is a web interface, that allows generating simulations from a multi-level model including two different
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components: the deterministic population dynamics of Aedes mosquitoes ( albopictus and aegypti ) in various

O About

environments and the stochastic dynamics of transmission of dengue, zika and chikungunya viruses.

The underlying model is a spatialized compartmental model considering that mosquitoes and humans reside in

independent parcels where their respective densities are assumed to be homogeneous. Humans can move between
parcels, spatially spreading the diseases. Mosquito dynamics are mainly driven by rainfall, temperature, and land use

)

(main covariates identified in the scientific literature). The user can modify the importation of viruses by humans, and
characterize the implementation of various vector control strategies.

The tool proposes several synthetic outputs of the simulations. The results include the daily dynamics of mosquito
populations, and vector/host infections; a map displaying the spatialized and temporal dynamics of the R0 over the

simulation period and area; and the prediction intervals of the number of autochthonous infections and disease
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a\ I Arbocarto(R) application

Limits & Perspectives

ERGONOMICS

PDF reports / logs
Facilitating the acquisition of meteorological data
Facilitate load capacity estimation

Facilitate comparison with field data

RESEARCH & DEVELOPMENT

Favourable period triggering

SIT

Developing the co-circulation of different strains
Developing the co-circulation of different vector species
Assessing the impact of climate change

Integrating other vector/pathogen pairs
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O *  Powerful modelling approach — generic & adaptable
*  Main limit: carrying capacity /breeding sites estimation
*  Modelers community:
N open source codes (Ocelet — arbocarto ; R package — arbocatoR)
*  Non modelers community:
User friendly and dynamic interfaces developped upon request of the users, for the users and
@) with the users (co-creation)
I
_ > java-based software (arbocarto)
/ > Rshiny interface (arbocartoR)
} ~
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Updated compartmental model: deterministic and stochastic events
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