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Malaria and climate change
The evidence continues to point to a warming of the Earth. Professor 
Bill Brieger looks at the initial likely winners and losers of the malaria 
transmission map across Africa

Climate itself is a basic determinant of 
the distribution of malaria in the world. 
(s the U: *enters for +isease *ontrol 
anK 7re]ention �*+*) e_plains� º*liTate 
can inÅuence all three coTponents of 
the life cycle. 0t is thus a Rey KeterTi-
nant in the geographic distribution and 
the seasonality of Talaria.»1 Thus for 
anopheles mosquitoes there needs to be 
adequate rainfall to create stable breed-
inN sites that will neither Kry up nor Ie 
washeK away for a  ��� Kay perioK. 
Then survival of the malaria parasite 
within the adult mosquito requires ambi-
ent temperatures of 15°C and higher for 
P. vivax and 20C and higher for P. falci-
parum. -inally *+* notes that hiNher 
teTperatures Tay encouraNe huTans 
to sleep outdoors and/or unprotected 
Kue to coTfort or worR out in the fielKs. 
Even if malaria has been eliminated from 
an area� if these rainfall� huTiKity anK 
teTperature conKitions persist� there is 
danger that the disease can be reintro-
duced. 

:cientists anK puIlic health officials 
ha]e noticeK for a nuTIer of years� as 
Olsen anK colleaNues point out that� 
‘Climate changes are altering patterns of 
teTperature anK precipitation� potential-
ly affectinN reNions of Talaria transTis-
sion.’2 ;he >orlK /ealth OrNaniaation 
posits that� º)etween �0�0 anK �0�0� 
cliTate chanNe is e_pecteK to cause ap-
pro_iTately ��0�000 aKKitional Keaths 
per year� froT Talnutrition� Talaria� 
diarrhoea and heat stress.’3 Furthermore 
>/O points out that with e_cess rainfall 
in soTe areas as a result of chanNe� 
º-looKs contaTinate freshwater supplies� 
heiNhten the risR of water�Iorne Kiseases� anK create 
IreeKinN NrounKs for Kisease�carryinN insects such as 
mosquitoes.’

Ngarakana-Gwasira and co-researchers developed 
a transmission model as a framework for understand-

ing the impact of temperature and rainfall on malaria 
KynaTics.4 ;hey iKentifieK areas where there coulK Ie 
a KyinN out of Talaria Kue to KryinN conKitions� such as 
in southern (frica� anK an increase in Talaria in area of 
hiNher ele]ation as teTperatures increase. ;hese finK-
inNs not only coTpel us to Tonitor cliTate conKitions 
anK parasite le]els� Iut to use the inforTation to plan 
appropriate interventions that change with realities on 
the ground.

3iRewise� ToKelinN efforts Iy 3eeKale anK co�
researchers founK that� ºKynaTical anK spatially e_plicit 
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Elongated dry seasons threaten both existence and livelihood

epidemiological malaria models response to future 
climate change is similar in terms of sign and spa-
tial KistriIution� with Talaria transTission To]inN to 
hiNher altituKes in the ,ast (frican *oTTunity �,(*) 
reNion� while transTission reKuces in lowlanK� TarNinal 
transTission aones such as :outh :uKan.»5 Their climate 
ToKel enseTIle Nenerally proQects warTer anK wetter 
conditions over EAC.

3anK�use patterns not only Kri]e cliTate chanNe� 
but in combination with climate change can alter the 
potential for malaria transmission in an environment. 
O]erNraainN on one area TiNht leaK to Kesertification 
while Keforestation for increasinN aNricultural lanK Tay 
lead to greater malaria transmission. Tompkins and Ca-
poraso contrast the :ahel anK 4oaaTIiXue.6 Increases 
in temperature in areas of land use conversion to 
farTlanK Tay result is a Tore intense transTission anK 
longer transmission seasons in places like Mozambique. 
0n contrast warTinN oIser]eK anK ToKeleK in the :ahel 
reNion reKuces Talaria risR as teTperatures are alreaKy 
above the 25-30°C threshold at which transmission 
peaks.

=ariations in chanNinN Talaria transTission across 
reNions Tay Ie e_pecteK. >hat 0Tai et al. found in 
Papua New Guinea is that important variations in re-
sponse to climate change occur within countries.7 ;hey 
suNNest location�specific approaches to in]estiNations 
and surveillance and also public health interventions. 

;his is in ReepinN with the recently upKateK >/O NuiK-
ance on Talaria eliTination that stresses stratification of 
malaria burden and transmission within countries.8

;hese strata of hiNher or lower transTission Tay 
chanNe� contract or e_panK with cliTate chanNe. (c-
corKinN to ,scoIar anK colleaNues� ]ectors of Kifferent 
Kiseases will responK Kifferently to cliTate chanNes.  

;heir analysis in ,cuaKor re]ealeK patterns that suNNest 
the º]ectors of arIo]iruses anK leishTaniasis will e_peri-
ence NeoNraphic ranNe reKuctions Iy ��00 unKer future 
cliTate conKitions� while a Talaria ]ector� An. Darling� 
was predicted to increase in the geographic range.

*urrently norTal cliTate ]ariations in the 7acific anK 
Indian Oceans affect malaria transmission in eastern 
and southern Africa. As climate change affects and 
intensifies these norTal patterns� the effect in (frica will 
also be felt. Mabaso and co-researchers evaluated the 
association between annual malaria incidence and El 
5i|o :outhern Oscillation �,5:O) fi]e countries in

:outhern (frica froT � �� to �   . )elow norTal 
inciKence of Talaria synchroniseK with a neNati]e ,l 
5i|o anK aIo]e norTal inciKence with a positi]e 3a 
5i|a� which leaK to Kry anK wet weather conKitions� 
respecti]ely.10

>ith e_treTe precipitation coTes ÅooKinN. )oyce 
et al. ºoIser]eK that e_treTe ÅooKinN resulteK in an 
increase of appro_iTately �0� in the risR of an inKi-
vidual having a positive result of a malaria diagnostic 
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test in the post�ÅooK perioK in ]il-
laNes IorKerinN a ÅooK�affecteK ri]er� 
compared with villages farther from 
a ri]er�» in the hiNhlanKs of UNanKa.11 
This too could have a relationship 
with the El Niño southern oscillation.

(s noteK aIo]e� a chanNinN 
cliTate� e]en a warTinN cliTate� 
Koes not Kirectly translate into Nreater 
Talaria transTission. 3afferty anK 
4orKecai e_plain that we neeK a 
need ‘a greater appreciation for the 
economic and environmental factors 
Kri]inN infectious Kiseases�» as these 
have their own impact on transmis-
sion.12 Climate change effects occur 
in parallel to ‘changes such as land 
con]ersion� urIanisation� species 
asseTIlaNes� host To]eTent� anK 
KeToNraphy.» ;his wiKer ecoloNical 
understanding is needed to ‘predict 
which Kiseases are Tost liRely to 
eTerNe where� so that puIlic health aNencies can Iest 
direct limited disease control resources.’

(s the >/O fraTeworR for Talaria eliTination 
stresses� º4ost countries ha]e Ki]erse transTission 
intensity� anK factors such as ecoloNy� iTTunity� ]ector 
Ieha]iour� social factors anK health systeT characteris-
tics inÅuence Ioth the Ki]ersity of transTission anK the 
effecti]eness of tools� inter]ention pacRaNes anK strate-
Nies in each locality.»8 The Framework goes further to en-
courage strategic planning and interventions appropriate 
for the Ki]erse settinNs or strata within a country. >hat 
climate change implies is that the nature of malaria 
transTission in these strata will chanNe as teTperature� 
rainfall� huTiKity anK huTan response chanNe. *oun-
tries not only neeK to aKapt Talaria acti]ities to e_istinN 
strata� Iut also Ie alert to chanNes in transTission anK 
thus changes needed in strategies.

Increased or decreased vector control activities 
woulK Ie one e_aTple of chanNes that are neeKeK in 
response to cliTate� ]ector haIitat anK transTission 
chanNes. º;he recepti]ity of an area �to ]ector control 
inter]entions) is not static Iut is affecteK Iy KeterTi-
nants such as environmental and climate factors.’ Case 
detection will become even more crucial as transmis-
sion drops and the success of elimination programs 
KepenKs on iKentifyinN� tracinN anK responKinN to 
reTaininN cases proTptly anK accurately. 

The landscape for malaria control and elimination is 
shifting in part because of the success of interventions 
since the Kawn of 9oll )acR 4alaria in �  �. (s we 
ha]e shown here� there Tay also Ie shifts Kue to cli-
Tate chanNe. Of Nreat concern is the shifts that e_pose 
new anK Tore ]ulneraIle populations� such as those 
in the East Africa highlands to the threat of malaria. 
National Malaria Programmes need strong surveillance 
efforts that Tonitor Kisease� ]ectors anK cliTate� anK Ie 
reaKy to responK.
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