
Maladies vectorielles et 

changement climatique

Quand est-il de lôinfluence des changements 

climatiques présents et futurs sur le 

développement des maladies infectieuses 

vectorielles ?
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Reminder: 2ndIPCC report 1995é

Å Models project an increase in global mean surface air temperature relative to 1990 of 

about 2ºC by 2100.

Å Average sea level is expected to rise as a result of thermal expansion of the oceans and 

melting of glaciers and ice-sheets.

Å A general warming is expected to lead to an increase in the occurrence of extremely hot 

days and a decrease in the occurrence of extremely cold days.

Å Warmer temperatures will lead to a more vigorous hydrological cycle; this translates 

into prospects for more severe droughts and/or floods in some places and less severe 

droughts and/or floods in other places.

Å Sustained rapid climate change could shift the competitive balance among species and 

even lead to forest dieback, altering the terrestrial uptake and release of carbon

Arnaud Bouissou ïMEDDE / SG COP21

ñThe Paris Agreemententered into 

force on 4 November 2016ò - UNCC

1995 ->

https://www.esrl.noaa.gov/gmd/ccgg/trends/

385 ppm when I was doing my PhD in 2003-06é

2016 CO2 last 5 years Recent newsé

Pre-conference EUPHA, Public Health: How to deal with climate change

https://www.esrl.noaa.gov/gmd/ccgg/trends/


Heatwaves

An Iraqi man shows a thermometer 

reading more than fifty degrees 

Celsius on July 30, 2015 in 

Baghdad. 

Climate change impacts on health

Hurricanes and floods

Irma summer 

2017
Floods in Florida October 2015

Air pollution

Harbin, China

Sea level rise Vector-borne diseases -VBD Water, agriculture and biodiversity

Climate refugees and migration 

Direct impacts

Mediated impacts

Infrastructures

Genoa bridge 

collapses due to 

heavy rainfall 

(ABC news)

Arthropods are 

ectotherms

Vector, water

and soil borne 

pathogens are 

impacted

Somali refugees 

flee flooding in 

Dabaab, Kenya 

(UNHCR)

Scientific American artwork

Starving polar bear

National Geographic
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Climate change impacts on VBDs

VBDs are climate sensitive

Modelling the impact of climate variability on VBD burden, development of 

early warning systems (seasonal time scales to climate change scenarios).

Vectorial capacity = f(Tº)

Lafferty KD and Mordecai EA 2016 - F1000Research 2016, 5:2040

I like this place, 

I might settle down

Ouch, 

This is getting too warmé
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https://f1000research.com/articles/5-2040


How to model the impact of climate on VBDs
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Statistical models Mechanistic models

Stat models: Maxent, BRTs, Bayesian models, Mahalanobis distanceéMechanistic models: SEIR/SIR, R0, Fuzzy logic, climate envelopeé

Biting rate(T)
Incubation 

Period(T)

Mortality(T))

Tjaden et al. (2018). Trends in Parasitology 34(3): 227-245. http://dx.doi.org/10.1016/j.pt.2017.11.006

http://dx.doi.org/10.1016/j.pt.2017.11.006


Impacts of VBDs

2nd Plague pandemic 15th century Malaria in Africa

Zika outbreak in Latin America 2015-2016

Bluetongue outbreak in Northern 

Europe Aug-Sep-Oct 2006

Yellow fever outbreak ïAngola, 

DRC 2015-2016
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