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Climate change might help spread malaria
Published: March_ 4, 2010 at 1:53 PM
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Complex temporal climate signals drive the emergence of
human water-borne disease

p
o . 1 . .1 R . ed
Aaron Morris %, Rodolphe E Gozlan * Hossein Hassani', Demetra Andreou’, Pierre Couppie
: 3 2 3
and Jean-Francois Guegan
3 Al B c D E|
i : S A
- S I WA Y PO e AR T
i« | | '3 Ll ; 3 - 'i| |,||I_|J|iJ J!”Jlll
x . T 3
: ] " 3 |
- |ﬂll‘. e e ana 2ma TRG 8 T 2000 e e e T 2me g 1Re 'én TG F 2 G W TRG 166 zulm og
Tinia fywar) Trma e} Tierms { ) Thnwjyas} Thorw fyasr |
1 Fl o, ; e i 1 I 0 ]
3 | a o \ o 1 -1 I G 4\ g ‘| V)
N ||"r| ||f| . II'I ﬂ r. =] III ‘ I.'\I I || I.' II || : f III [ ". ; 'ul .8 | E§ f Al I'.
£s "|| | |||,i \ll '||| 'u'“""U‘I" ||| ”Iﬁ"""“ §3) \f |/ |I \ [1] [g8 .'I | AT I". is ||n I"'| f e N
P | Iy 3 [ 51 | W | " ! |
7 | ! ) |I ! ,II IuII l-'l § .lIl II'- .'II : \ é v I|r\|l",-". f .IPJ I'-'l ¥ £ "IJ \Il
3 ] =l 3 | g Vet 7 N b
e iE0 ke ;@ 2o Wi s me 900 3o wm  wm me zme  mu & 1 2 3 a4 5 & & I 3 & B @&
sy o R vl KRR e 00
Dl w0 708 R R
= K =] L o= I N =] 0
% |ﬁ| 2 f'- IEI £l =11
gl £ E [l 24 2 |
il /| i Ml H H
%l I &= &3] B Azl
8/ | | ; |
Z f'l A E J Iu E I| g 2 |
g/ "..__ s \ a L =] | g IR
= ] I' F 3 4 L) = h ‘{ F 3 5 E o 1 F 3 L] = ] 1 x 3 4 E & r: F 3 1]




Buruli cases and rainfall in French Guiana
occurring on short (i.e., seasonal) and medium
temporal scales

2nd temporal scale suggests cases peak during periods of high
levels in rainfall variation
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(6 months)
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Complex temporal climate signals drive the emergence of
human water-borne disease

Aaron Morris™?, Rodolphe E Gozlan', Hossein Hassani', Demetra Andreou’, Pierre Couppié“
and Jean-Frangois Guégan®

Indirect effects of seasonal
flooding and drying  of swamp
ecosystems interact with
microbe ecology (bloom-like
production) and higher
exposure of human individuals
through recreational and
professional activities to these
microbial hazards, and of
medium-term flooding/drying
due to regional climate
variability







The Asian tiger mosquito, Aedes albopictus

Source: CSiA
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@e&&: * efsam Aedes albopictus - current known distribution: July 2016
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Simulated climate suitability for the Asian tiger mosquito
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‘albopictus Dispersal by Car
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Figure 4. Relative densities of inter-province tiger mosquito transfers via commuter flows during September
based on predicted probability of finding a mosquito in a car as a function of origin Mosquito Alert probability.
Risk of transport out of municipalities in which tiger mosquito presence has not been confirmed is set to zero
before aggregating to province level. Colours correspond to source province and link widths are proportional
to transfer density. Provinces in which tiger mosquitoes have not been confirmed in any municipality have
zero estimated outgoing transfers and are coloured black. Balearic Islands, Canary Islands, Ceuta, and Melilla

are excluded. See also Fig. 6 in the Supplementary Information. Estimates based on commuter flow data and
human-mosquito interaction data from 2014-2015.

Figure 3. Photographs of tiger mosquitos in cars submitted by citizen scientists through Mosquito Alert.
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Abstract
Deforestation and associated changing landscapes are major components of environmental
changes, with important implications for ecosystem functioning and biodiversity conservation.
1 Tropical forests are hot spots of biodiversity and provide multiple goods and ecosystem services
8 which benefit people in many ways Forest also play an important role in health-related legends,
8 myths, and fairy tales from all over the world, and are important sources of new potential emerging
rl:_ microbial threats to human. Although plausibly numerous abundant microbial forms with a forest
' origin may exist, our systematic literature review shows that forest-derived infection studies are

=5 relatively unexplored, and both taxonomically and geographically biased. Since biodiversity has
+1'F,¢::-$5_|—':=EI bf—:‘en associat‘ed with emergence of noxlrel i{lfefctif)us di‘sea‘ses at 111e}cr0—scale, we describe the main

_ = biogeographical patterns in the emerging infection-biodiversity-forest loss nexus. Then, we

\ i illustrate four fine-scale case studies to decipher the underlying processes of increased infection
. W risk in changing forest clearing landscapes. Finally, we identify scientific challenges and regional
Jom ‘E’:ﬂ:'; : management measures required to mitigate these important new emerging threats.

o ‘d-'l - .- =" .'Ir."I j r i i | __._.." H e '.'_" g -..| s o '..||. I'._._\. uf '.H..;- T.I-__
1 -.ﬁalll g i f = + *‘f#‘ o W | I 5 F .'-‘1"-" o £ E—

e e Mg 7 e e B e, o il . Tt A



The effect of global change on mosquito-borne disease

Lydia HV Franklinos, Kate E Jones, David W Redding, Ibrahim Abubakar Lancet Infect Dis 2019;
19: e302-12
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Figure 1: The percentage of studies predicting a positive or a negative or equivocal association between
climate change and mosquito-borne disease risk per geagraphical region following review of the effect of

climate change on disease risk
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Ecology, evolution and epidemiology of zoonotic and vector-borne infectious
diseases in French Guiana: transdisciplinarity does matter to tackle new

emerging threats
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RESEARCH ARTICLE

Ecological niche modelling for predicting the
risk of cutaneous leishmaniasis in the
Neotropical moist forest biome

Agathe Chavy'?, Alessandra Ferreira Dales Nava®, Sergio Luiz Bessa Luz®, Juan
David Ramirez(»®, Giovanny Herrera®, Thiago Vasconcelos dos Santos®,

Marine Ginouves?, Magalie Demar®, Ghislaine Prévot?, Jean-Frangois Guégan”®,
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2050, Bamako, Mali,

une saison caniculaire

tribunes

P . . Bamako, Djoliba
Récit de science-fiction ! 0 5 O coule tranquil- Jean-Frangols Guégan
1.3 . Bt 9lement, la tempé- . -
ou vision premonlto"e rature atmosphérique est depuis plusieurs Directeur de recherche a Institut de

. s o herche pour le développement,
jours constante a plus de 40 °C dans la rec PR
des effets journée en ce mois de saison séche et les UMR MIVEGEC IRD-CNRS-Université de

du réchauffement climatique derniéres pluies, trés violentes, remontent Montpellier, conseiller scientifique initiative
maintenant 4 plus de six mois. Dans une ecoHEALTH du programme international
dans un pays du sud. capitale qui avoisine le million dhabitants, des FutureEarth des Nations Unies, ancien

membre du HCSP, président de la partie
santé du Plan national d’adaptation au
changement climatique (2011-2015)

40 | adsp n° 93 décembre 2015



Table 1

Key studies that assess the relationship between extreme weather events and infectious diseases.”

Review article

Impact of climate change on human infectious diseases: Empirical @Cwm
evidence and human adaptation

Xiaoxu Wu ?, Yongmei Lu ®*, Sen Zhou, Lifan Chen*, Bing Xu *<=

Extreme weather events

Disease type

Authors, year

Main findings

El Nino

La Nina

Quasi-Biennial
Oscillation {QBO)
Heatwaves

Drought

Flood

Hurricane
Cyclone

Vector-borne disease

Water-borne disease

Vector-borne disease

Water-borne disease
Vector-borne disease

Vector=borne disease
Air-borne disease

Water-borne disease
Vector-borne disease

Warter-borne disease

Vector-borne disease

Vector=borne disease
Vector-borne disease

Water/food-borne disease

Epstein (1999)

Haines and Patz (2004)

Lindsay et al. (2000)

Hjelle and Glass (2000)

Dwight et al. {2004)

Chretien et al. (2007}
Nicholls (1993)

Bunyavanich et al. (2003)

Dwight et al. (2004)

Paz (2006)
Kan (2011)

Epstein (2001a)

Khasnis and Nettleman (2005)

Wang et al. (2010)
Shaman et al. (2002)

Chretien et al. (2007)

MacKenzie et al. (1994)

Reacher et al. (2004)

Epstein (1999)

Mackenzie et al. (2000)

Ahern et al. (2005)
Woodruif et al. (1990)

Nielsen et al. (2002)
Cordova et al. (2000)
Chen (1999)

CDC (2000)

Leal-Castellanos et al. {2003)

Epstein (2000)
Sanders et al. (1999)
Shultz et al. (2005)

Increasing outbreaks of emerging diseases were linked to El Nino event.

Outbreaks and epidemic of malaria were positively connected with El Nino events in
many regions.

Strikingly less malaria were found in the El Nino year than in the preceding year in the
Usambara Mountains, Tanzania.

Record of hantavirus cardiopulmonary syndrome has been found to be related to El
Nino events in the Colorado Plateau.

The risk of symptoms associated with diarrhea is twice the previous when exposed to
southern California coastal waters during an EI Nino winter.

Chikungunya fever epidemic was connected with the drought incurred by La Nina.

La Nina year produced an epidemic of West Nile fever and Japanese encephalitis.

Risk increased across diarrhea symptom during a La Nina winter.

QBO has been found to be linked to the incidence of Ross River virus in south-sastern
Queensland.

Heatwave was associated with outbreak of West Nile fever in Israel in 2000.
Heatwave contributes to the increased morbidity and mortality from infectious respiratory
diseases.

Diarrheal diseases are frequent during drought especially in refugee camps.

Drought has been found to be associated with hantavirus pulmonary syndrome (HPS).
Increased West Nile virus risks follow the drought.

The risk for transmission of St. Louis Encephalitis virus would increase, during the
droughts.

The Chikungunya fever epidemic may be associated with droughts.

Flood favors water-borne disease transmission such as Cryptosporidium infection.

A significant increase in risk of gastroenteritis was associated with depth of flooding in
the town of Lewes in Southern England.

Floods in Mozambique led to spread of malaria, typhoid and cholera

Strong rain or flood can lead to outbreak of Ross River fever

After a flood, such diarrheal disease cases as cholera may grow

Increases in diarrhea and malaria incidences were observed after floods in 1988 in
Khartoum, Sudan.

There have been reported increases in lymphatic filariasis in different areas.

There have also been reported increases in arbovirus disease after flood

Hemorrhagic Fever with Renal Syndrome diseases may increase during flooding

HPS diseases may also increase during flooding

Leptospirosis diseases may also increase during flooding in different areas.

Following the hurricane, malaria and dengue fever occurred in Honduras and in Venezuela,
A cyclone tends to increase the incidence of leptospirosis.

A cyclone tends to increase the incidence of cholera.

* The table includes empirical findings published after the 1990s.
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Climat et santé: une recherche en plein développement
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Jean-Francois Guégan

Changement climatique et
santé : des liens troubles

F Hotmaree Les modifications du climat influe sur ['aire de répartition des organismes, mais ce n‘est pas pour
autant que des maladies, tel le paludisme, vont s'étendre a travers le monde. On doit éviter les
discours alarmistes. Qui plus est, la situation dans certains pays pourrait s'améliorer.
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Climate Change Cannot Explain the Upsurge of
Tick-Borne Encephalitis in the Baltics

Dana Sumilo’, Loreta
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Figure 8. Hypothetical explanation for the epidemiology of TBE in the Baltic countries. Examples of data from Estonia, Latvia and Lithuania
indicate some factors that may act independently but synergistically to cause the emergence of tick-borne diseases.
doi:10.1371/journal pone.0000500.9008
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