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Mot de la direction

AMAPHD, la journée des doctorants et post-doctorants de 'TUMR AMAP, est toujours un moment im-
portant de la vie de l'unité. Elle permet de faire un peu mieux connaissance avec les nouvelles tétes arrivées
dans l'unité a l'occasion de la rentrée universitaire et d'avoir un panorama complet de l'avancement des
projets qui sont, par dé nition, a la pointe des recherches menées dans les trois axes thématiques de l'unité :
Biodiversité (Systématique, biogéo-graphie, écologie), Biomasse (dynamique et production des plantes et des
peuplements) et Plantes Numériques (Modéles, analyses et données de I'organe aux écosystémes). C'est aussi
un moment de convivialité entre doctorants, post-doctorants et chercheurs en poste, qui prennent pour l'oc-
casion le temps de relever le nez du guidon pour découvrir les travaux de leurs jeunes collegues. Merci a
I'équipe qui a cette année contribué a perpétuer la tradition des AMAPhD, en particulier Colin, Vincyane et
Alexandre.

La Direction d'Unité
Raphaél PELISSIER



Using high penetration airborne LIiDAR and dense UAV scanning to
characterise the light levels in dense tropical forest.

Author Vincyane Badouard (EcoFoG, Amap (Cirad))
Mail vincyane.badouard@gmail.com
Directors Grégoire Vincent (ird)
Eric Marcon (AgroParisTech)
Supervisors Géraldine Derroire (Cirad)
Funding Ademe (Agence de l'environnement et de la maitrise de I'énergie) - Cirad

Labex CEBA - AIBSI project (Amazonian Institute of Biodiversity and Sustainable Innovation)

Keywords : LiDAR, understory light, 3D raytrace model, ALS, UAV, Forest structure, Dense tropical Forest.

LiDAR makes it possible to characterise the 3D structure of the forest, from which species habitats can be
faithfully estimated, over large areas at ne resolution. The LiDAR acquisition methods currently used have
some limitations. Standard airborne laser scanning fails to describe the lower canopy in su cient detail due to
occlusion by the upper canopy. The understory is important to characterise as it harbours the majority of the
forest stand and is the place where regeneration takes place. Here we explore the potential of low altitude high
power ALS with enhanced penetration, and a denser UAV to describe the structure of the forest understory.
We use the recorded laser pulse extinction to build a 3D model of light transmission through the canopy. We
evaluate the capacity of the light transmission model to estimate the spatial and angular variation of light in
tropical understory which was monitored by two di erent eld sensors. We found that (i) a low altitude ALS
can better describe the understory canopy structure and thus the understory microenvironment, thanks to
its higher penetration and smaller footprint; (ii) UAV LIiDAR underestimates light levels in the understory
but provides a very accurate spatial characterisation of understory light and has the advantage of allowing
transmittance anisotropy to be taken into account thanks to the larger scan angles. We highlight that high
point cloud density does not guarantee an accurate characterization of the forest structure. Penetration rate
and footprint size are important characteristics to accurately describe the forest structure, including the
understorey.






Fires in socio-ecological systems : tropical and subtropical ecosystems

Author Gian Luca Spadoni (Université de Turin, Université IUSS de Pavia, AMAP IRD)
Mail gianluca.spadoni@unito.it
Directors Davide Ascoli (Université de Turin)

Renzo Motta (Université de Turin)
Imma Oliveras Menor (IRD)
Funding FISSA, ANR project

Keywords : Fires, Deforestation, Cerrado, Land Governance, GIS

The aim of my research is to understand how interacting social and ecological variables can a ect res
at the landscape scale and which virtuous governance approaches can deal with these drivers, mitigating
re impacts. Within this frame, | focus on the speci ¢ process of deforestation in tropical and subtropical
environments, looking at how it is altering natural re regimes. | also seek to identify land governance
strategies that can hamper these unfavorable alterations, with a consequent reduction of re impacts. My
study areas cover regions of South America, mainly included in the biome of the Brazilian Cerrado. The
methods | use to deal with these issues are mainly based on geospatial analyses and statistics, with recurrent
use of machine learning algorithms. Results of my research are expected to clarify how complex processes,
such as deforestation, are a ecting re regimes in di erent regions and which are the best governance practices
to counteract these strong anthropogenic pressures. These ndings will support the conception of guidelines
for an integrated land management aimed at creating a re-resistant and resilient landscape.

Figure 1  The Brazilian Cerrado biome. Source : GLS



Figure 2  Conceptual framework of my PhD research project. Source : GLS



Spatiotemporal dynamics of mosquito and culicoides communities in
French Guiana mangroves & links with environmental factors

Author Médie Collet (IRD)

Malil mcollet@pasteur-cayenne.fr

Directors DUCHEMIN Jean-Bernard (IPG)
Supervisors PROISY Christophe (IRD-UMR AMAP)

Mangroves are natural, dynamic forest ecosystems located in the intertidal area of intertropical regions.
These natural habitats, which are subject to a wide range of environmental uctuations (oceanographic,
sedimentary and geomorphological), provide numerous ecosystem services and harbor potential insect vectors
such as mosquitoes and culicoides. Mosquitoes are one of the main arthropod vectors of human diseases
(malaria, dengue fever, chikungunya, Zika, etc.) with high morbidity and mortality rates worldwide. As for
Culicoides, they can transmit numerous diseases such as Ovine Catarrhal Fever and Oropouche Fever. The
proximity of these habitats to human populations can directly or indirectly increase the ecological interactions
of potential vector species, as well as the emergence of pathogens, representing a risk to public health. This
is particularly the case in French Guiana (84,000 km2) located in South America, where mosquito-borne
diseases are common. Up to the present day, around 250 species of mosquitoes and 25 species of Culicoides
have been recorded in French Guiana, including vectors of bacterial, viral and parasitic pathogens. Although
this knowledge may give cause for concern, the species of mosquitoes and culicoides that are associated with
mangroves are poorly inventoried.
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