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Bomblies et al. 

TEMPERATURE 
Warmer temperatures speed up parasite, larvae and egg development 
High temperature impact mortality of vector (adult and larvae) 

 

RAINFALL 
Provides but also flushes 
breeding sites 

MALARIA CLIMATE SENSITIVITIES 



Craig et al 1999 



Rainfall monitoring can give 1 to 2 month early warning – 
S2S would aim to EXTEND this by 1 to 2 months 



Adapted from DaSilva et al. 2004, Malaria Journal 

Climate prediction used to extend early warning “lead time” 
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The	system	runs	for	all	Africa	
once	per	week,	with	forecasts	up	

to	FOUR	months	ahead.		
The	resoluHon	is	high	enough	to	

resolve	health	districts	

day	1-30	ECMWF	
monthly	EPS	(S2S)	
day	30-120	SYS4	





Results for Jinja Sentinel Site 

Red	line:	normalized	
confirmed	cases	
	
Black	Line:	
normalized	malaria	
forecast	(ln(EIR)	–		
no	immunity	in	
model	yet)	
	
Grey	shading:		range	
of	the	5	forecasts	
	
Dash	lined:	the	
malaria	iniHal	
condiHons	
	
Four	panels:	the	
four	levels	of	
advance	warning		



Results for Kanungu Sentinel Site 

Red	line:	normalized	
confirmed	cases	
	
Black	Line:	
normalized	malaria	
forecast	
	
Grey	shading:		range	
of	the	5	forecasts	
	
Dash	lined:	the	
malaria	iniHal	
condiHons	
	
Four	panels:	the	
four	levels	of	
advance	warning		



The	system	runs	for	all	Africa	
once	per	week,	with	forecasts	up	

to	FOUR	months	ahead.		
The	resoluHon	is	high	enough	to	

resolve	health	districts	

day	1-30	ECMWF	
monthly	EPS	(S2S)	
day	30-120	SYS4	Need to 

improve 
analysis for 
initial 
conditions 
1.  Cases 
2.  Vector 

densities 
3.  Pond 

coverage 
4.  Larvae 

densities 
5.  Biting rates 
6.  Infectious 

biting rates 



HMIS2 reporting structure 

HMIS2 district hospital 

health clinics 

weekly/monthly reports  



Monitoring of vector state 
q Biting rates/EIR 

§  CO2 traps expensive to run  
§  Human landing catches, difficult to organise and 

also permit 
§  PCR techniques to calculate EIR expensive 

q Pond fraction (availability of breeding sites) 
§  Temporary ponds, metre scale  
§  Attempts to use soil moisture or vegetation 

indices as proxies 
q Larvae biomass  

§  In situ measurements – labour intensive. 



Role for acoustic monitoring and traps? 

q Detection, and 
also outbreak 
prevention 



Would enable high resolution mapping of risk to 
improve understanding of transmission patterns at 

small scales. 

Example from Carter et al. Spatial 
targeting of interventions against malaria   



Pond	monitoring?	
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Drainage	to		
river-network	

Water	can	infiltrate	or	run	over	land	into	the	stream-river	drainage	network	
(lost	to	puddles)	or	can	collect	in	ponds	in	small	local	catchments.	

	
Water	is	lost	from	those	catchments	by	evaporaHon	and	infiltraHon.		

	
InfiltraHon	increases	with	pondsize	(clogging)	as	does	loss	through	overflow	

 
High resolution 

satellite sensors not 
good at detected 
metre scale ponds  

 
 


