
PhD contract on the mathematical modeling of vector-borne diseases under climate change and 
their control 

 

Category 
Science – Ecological sciences and epidemiology 

Contract 
PhD contract, 36 months 
 
Organization  
CIRAD, UMR CIRAD-IRD-UM INTERTRYP 
 
PhD co-director: Dr. Sophie Thévenon and Dr. Philippe Solano 
PhD main supervision : Dr Antoine Barreaux 
Co-supervision : Dr. Tobias Landmann (ICIPE) 
 
Inscription 
Montpellier University, GAIA doctoral school, BDI pathway 

Job title 
PhD contract on the mathematical modeling of vector-borne diseases  
 
Key-words 
Epidemiology, vector-borne diseases, modelling, climate change, innovations, impact 

Expected beginning date 
From 01/10/2025 
 
Job location and work environment 
Montpellier, FRANCE (Cirad Baillarguet) and Nairobi, KENYA (Icipe) 

Summary 
As a PhD student in mathematical modeling and epidemiology, you will contribute to an 
international, interdisciplinary project investigating how climate and environmental changes affect 
vector-borne diseases (VBD) in Africa. Using your strong quantitative skills, particularly in 
mathematical biology, and your background in, or demonstrable enthusiasm for epidemiology and 
disease ecology, you will model the distribution and spread of vectors and pathogens under global 
change, and/or the effectiveness of innovative surveillance and control strategies.  

Job description 
Context: VBDs remain a critical public health concern in Africa, disproportionately affecting the most 
vulnerable populations. Global environmental changes driven by human activity are reshaping 
ecosystems and intensifying exposure to vector-borne pathogens. Addressing these threats requires 
an interdisciplinary and cross-sectoral research approach. This PhD position is part of the EU-funded 
EDCTP project IMPACTING (Integrated multi-vector-borne diseases platform to assess global change 
impacts on transmission using innovative systems modeling, novel monitoring tools, and 
transmission-blocking microorganisms) starting in June 2025. 

The project focuses on key VBDs including malaria, dengue, human African trypanosomiasis (HAT), 
onchocerciasis, and Crimean-Congo haemorrhagic fever (CCHF). IMPACTING brings together 10 
institutions from East (Kenya), Central (Cameroon), and Southern Africa (Mozambique), as well as 



Europe (France and Portugal), with expertise spanning entomology, vector ecology, disease 
modeling, diagnostics, and community engagement. The project aims to develop a user-friendly 
dashboard integrating robust modeling outputs to inform policy and enhance disease surveillance 
and control under global change. Across the participating countries, the focus is on vectors such as 
Aedes mosquitoes (dengue, chikungunya, yellow fever), Anopheles mosquitoes (malaria), Glossina 
tsetse flies (gHAT and rHAT), Simulium blackflies (onchocerciasis), and Hyalomma and Rhipicephalus 
ticks (CCHF). 

IMPACTING's key objectives include: 

1) Modeling VBD risk under climate and environmental change. 
2) Developing innovative vector monitoring and diagnostic tool for improved surveillance. 
3) Developing robust pipelines to identify transmission-blocking microorganisms and inform 

novel control strategies. 
4) Engaging local communities to co-design effective surveillance and control tools, bypassing 

current community level barriers 
5) Building a multi-disease risk prediction dashboard to support evidence-based and climate-

resilient policies.  

Your role: You will develop and apply mathematical models to understand VBD transmission and 
evaluate the potential of innovative surveillance and control strategies.  

Depending on your background and interests, and in agreement with your PhD supervisors, you may 
focus on one or both of the following areas: 

(i) Modeling disease transmission dynamics and/or vector distribution under climate change:   

a. Vector suitability models: Predict habitat suitability and vector occurrence using species 
distribution models (SDMs) integrating vector occurrence and environmental data (remote 
sensing data from satellite imagery allow for real-time tracking of actual environmental 
changes). Incorporate life cycle information in the learning process to produced hybrid SDM 
and assess the niche overlap of different vector populations 

b. Disease transmission models: Use compartmental models to simulate disease transmission 
dynamics, focusing on climate-sensitive parameters like vector density and infection rates. 
Incorporate nonlinear dynamics (nonlinear resonance, existence and stability of periodic 
solutions (Floquet Theory), deterministic chaos) to further explore the impact of extreme 
climatic events and environmental change. Finally, calibrate models using IMPACTING 
surveillance data and refine the predictive power. 

(ii) Simulating the impact of vector surveillance and control innovations  

a. Integrate new surveillance and control innovations into your disease transmission models. 
Evaluate their effectiveness in reducing vector density, human exposure, or disease 
transmission. Conduct scenario analyses using system dynamics modeling 

b. Include both short- and long-term climate projections. Produce risk maps to inform evidence-
based, climate-resilient decision-making. 

Candidates are not expected to cover all areas. You will define your research focus in collaboration 
with your supervisors, based on your skills and interests. You will initially focus on HAT and malaria, 
but will have the flexibility to explore other disease-vector systems within the IMPACTING project.  



Expected results: Your models will contribute to peer-reviewed publications and feed into broader 
system dynamics models developed by project partners. These tools will help identify cascading 
effects of global change and guide public health interventions. Final outputs, including models, 
predictions, and risk maps, will be integrated into the project’s policy-facing dashboard. 

You will work in a vibrant interdisciplinary environment with frequent interaction with other 
modelers, software developers, entomologists, molecular biologists, and social scientists at CIRAD, 
ICIPE, and partner institutions. You are expected to actively collaborate within this diverse, 
international research community. 

Future organization 
You will be joining CIRAD, the French Agricultural Research Centre for International Development, 
which works with its partners in the Global South to generate and pass on new knowledge to support 
agricultural development and innovation. CIRAD’s mission is to build sustainable farming systems for 
tropical and Mediterranean regions capable of feeding ten billion human beings by 2050 while 
preserving the environment. 

More specifically you will join UMR INTERTRYP. This CIRAD/IRD/University of Montpellier Joint 
Research Unit “Intertryp” is a unit composed of about 50 researchers, engineers, technicians and 
students dedicated to “One Health” research activities on NTDs such as sleeping sickness, 
leishmaniasis, or Chagas disease, which disproportionately affect the most vulnerable populations. 

Following a 3-9 months integration period in the INTERTRYP research unit in Montpellier, France, you 
will spend most of your PhD abroad as a visiting scientist at the International Centre of Insect 
Physiology and Ecology (ICIPE), Nairobi, Kenya. You will get direct supervision by Dr Antoine Barreaux 
(CIRAD-INTERTRYP and visiting scientist at ICIPE, based in Nairobi), epidemiologist, mathematical 
modeler, and coordinator of the EDCTP IMPACTING project. You will also return to France 
periodically to attend courses at the GAIA doctoral school. 

ICIPE is an international scientific research institute that works committed to improving health and 
livelihoods in Africa by investigating the impact of insect-borne diseases. It hosts state-of-the-art 
research units in molecular biology and bioinformatics, behavioral and chemical ecology, data 
management, modelling and geo-information, social sciences, and technology transfer. You will get 
further co-supervision by Dr. Tobias Landmann, senior scientist and experienced modeler of the Data 
management, modeling and geoinformation unit at ICIPE, and WP leader in IMPACTING. 

 

Desired profile 
Education: 

• Master’s degree/MSc in physics, mathematics, applied mathematics, epidemiology, ecology 
or related fields 

 
Experience: 

• Prior experience of research in Sub-Saharan-Africa or tropical contexts is considered a plus 
• Prior experience of vector-borne disease research is considered a plus 

 
Skills and abilities: 

• Advanced technical skills or willingness to learn in the mathematical modeling of diseases, 
ecological processes and climate change 

• Proficiency in statistical analysis, modelling tools and coding (e.g. R, Python, JavaScript) 



• Strong written and oral communication skills in English and French is key; proficiency in other 
languages is considered an asset. 

• Ability to work and foster collaboration in culturally diverse, multidisciplinary environments. 
 
Personal qualities: 

• High level of autonomy, sense of organization, and initiative, combined with a spirit of 
collaboration. 

• Motivation, adaptability  
• Willingness to work and even leave in Sub-Saharan-Africa 
 

Job constraints 
• Fieldwork in remote tropical or subtropical regions. 

Position constraints 
Screen work in excess of 4 hours 
Work performed in tropical/humid/subtropical zones 
Frequent travel within Kenya, in France and possible trips to Cameroon and Mozambique 
 
Funding 
EDCTP IMPACTING project (Integrated multi-vector-borne diseases platform to assess global change 
impacts on transmission using innovative systems modeling, novel monitoring tools, and 
transmission blocking microorganisms) 
France base salary, excluding expatriation allowances if applicable. CIRAD provides a comprehensive 
expatriate package with benefits for PhD students stationed out of France. 
 
 
Information 

How to apply : 

Please direct any informal enquires to Dr BARREAUX, antoine.barreaux@cirad.fr . 

Applications should be sent by email to Antoine Barreaux (antoine.barreaux@cirad.fr) and to the 
thesis supervisory team (sophie.thevenon@cirad.fr, tlandmann@icipe.org, philippe.solano@ird.fr, 
and aurelie.arnou@cirad.fr), specifying the thesis subject and enclosing the following documents: CV, 
covering letter, full marks from L1 to L3, Master M1 and M2 (or equivalent if engineering course). If 
the second year of the Master's programme (M2) is in progress, please provide us with the most 
recent transcript available.  

Incomplete applications will not be processed. 

 

Deadline  to apply 

15/07/25 

Expected contract start date : 

01/10/2025 (could be delayed depending on management of visa/residence permit applications 
where applicable) 

mailto:antoine.barreaux@cirad.fr
mailto:philippe.solano@ird.fr

	Category
	Contract
	Job title
	Expected beginning date
	As a PhD student in mathematical modeling and epidemiology, you will contribute to an international, interdisciplinary project investigating how climate and environmental changes affect vector-borne diseases (VBD) in Africa. Using your strong quantita...
	Job description
	Future organization
	Desired profile
	Position constraints
	Information


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



