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Malaria

e Critical outcome area for the MDGs
* Highly climate sensitive

* Potential for expansion (re-
emergence) in Europe and North
America) associated with warming



Detrended malaria incidence anomalies in Botswana associated with ENSO
(blue - La Nina and red = El Nino — both = purple)
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Epidemic malaria in Kericho associated with
the 1997/8 EIl Nino

GOING UP

Malaria incidence and temperatures have risen near Kericho in Kenya over the past 30 years;
health experts are keen to know whether they are linked.
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Thomson, M.C. Connor, S.J., Zebiak, S.E. Jancloes, M., and Mihretie, A (2011) Africa needs climate data
to fight disease. Nature, 471 440-442 (24th March 2011)



Rainfall (mm)/malaria admissions (cases)

Catastrophic death-rates in North Eastern Kenya
(Wajir) following 1997/8 El Niio
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Average daily crude mortality was 9.4/10,000
and daily under-5 mortality was 28.4/10,000.



Changing policy, funding and socio-
economic environment since 1997/8

In Millions $862 $867 $875
$800 $812 $822

$522 $535

s146 3171 $165

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

3 The Addis Ababa light railway under construction in 2014. 'The country is pushing a narrative of breakneck
development - the government says annual economic growth averaged 10% over the past decade.” Photograph:
Carl De Souza/AFP/Getty Images
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Public health and weath
services—climate inform

for the health sector

by T.A. Ghebreyesus', Z. Tadese', D. Jima', E Bekele?, A. Ml
T. Dinku®, S.J. Connor® and D.P. Rogers®
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Improving availability, i

access and use of
climate information

by Tufa Dinku’, Kinfe Hilemariam?, David Grimes?,
and Stephen Connor*

@T.DBENKU

The Goal of ENACTS (Enhancing National Climate Services) is
to transform local, national and regional climate-sensitive
development decisions through the widespread uptake of
timely, relevant, locally enhanced, quality assured climate
information at relevant spatial and temporal scales.



Enhanced National
Climate Services
(ENACTS) Ethiopia

Improving availability,
access and use of
climate information

by Tufa Dinku’, Kinfe Hilemariam?, David Grimes?,
and Stephen Connor*

Gridded, with Satellite

New products combine
locally calibrated satellite
rainfall and temperature
estimates and all available
quality controlled ground-
based meteorological e o oo
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Enhanced National Climate Services (ENACTS)
Tanzania

ional R h for Climate and Society | 2015 El Nifio: Notes for the East African Malaria Community |

Monthly Climate Analysis L
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This Maproom provides
information on the mean climate at
any given point or at national and
sub-national levels.

This tool allows the user to
construct maps of monthly mean
climate variables: rainfall,
maximum temperature and
minimum temperature. The default
map shows average precipitation
for January over the whole
country. Clicking on the map would
generate graphs showing monthly
climatologies as well as over 30-
year time series of monthly L
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Probability of Monthly Averages (in a
Season) Rainfall Tercile Conditioned
on ENSO

This map shows the historical probability (given in percentile) of
seasonal average monthly rainfal faling within the upper (wet),
middle (normal), or bottom (dry) one-third (“tercile”) of the 1983-
2010 historical distribution in the country given the state of ENSO
(E1 Nifo, Neutral, La Nifia) during that same season.

Here, the ENSO state for each season is determined by the
seasonal average of the NINOS.4 SST index. If the seasonal
average NINO3.4 SST index is in the top (bottom) 25% of the
historical distribution for the season, the ENSO state is classified
as EINifio (La Nifia). The ENSO state is Neutral if the NINO3.4
index falls between the 25th and 75th percentiles of the historical
distribution. Use the controls on the page 1o select the season,
rainfall tercile category of interest, and ENSO state.

Clicking on the map will then display, for the selected paint,
yearly seasonal rainfall averages time series. The color of the
bars depict wnat ENSO phase it was that year, and the horizontal
fines show the historical terciles limits. This allows 1o quickly
picture what years fell into what ENSO Phase and into what
Rainfall Tercile category.

NB: This is not a forecast. It is based just on historical
observations of rainfall and SST. However, it would be a good
100l for exploring the efface of different ENSO phases on
seasonal rainfall.
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ENACTS data in Tanzania
Comparison of CMAP and ENACTS rainfall

Weighted Anomaly Standardized Precipitation (WASP) Index

CPC Merged Analysis of Precipitation (CMAP) ENACTS
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At Ethiopian MoH Request
What is the impact of El Nino on Malaria?

Historical probability of seasonal monthly averages conditioned on El Nifio in Ethiopia a)
a) Low rainfall for Jul-Sep and (b) high rainfall Oct-Dec (c) high minimum temperatures
Oct-Dec
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Characteristics of climate

* The characteristics of climate make it potentially
ideal as an additional layer of information for the
health sector for application in vulnerability

assessments, impact assessments, surveillance
and forecasting:

e - jts climatology, seasonality, diurnal rhythm and
potential predictability at multiple time scales
(weather, seasonal, decadal and climate change).
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