
HOW BEST COULD WE PREDICT  
CLIMATE DRIVEN DISEASE  
OUTBREAKS TO BETTER  
RESPOND IN WASH?
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Field 
experiences: 
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response and 
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information

Landscape of 
tools and 
initiatives in 
East Africa and 
beyond aiming 
at bridging 
climate - health 
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WaSH
response

Summary report on the 2-day webinar that took 
place on the 14th and 15th of April, 2021 on: 

01

2VIRTUAL WORKSHOP REPORT  |  April 2021 

DAY

02
DAY



TABLE OF 
CONTENTS

Executive summary

Introduction and objectives

Snapshot 

Highlights of the Presentation and Discussion

Conclusions and steps forward

References & interesting sites

Annex Day 1 Panelists & Presenters

Annex Day 2 Panelists & Presenters

Pg. 05

Pg. 06

Pg. 07

Pg. 13

Pg. 16

Pg. 17

Pg. 19

Pg. 20

VIRTUAL WORKSHOP REPORT  |  April 2021 3



ACRONYMS

Ae Aedes

ENACTS Enhancing National Climate Services initiative 

ENSO El Niño Southern Oscillation 

EPHI Ethiopia Public Health Institute

ICCA The Institute for Climate Change and Adaptation

IFRC International Federation of the Red Cross

KEMRI Kenya Medical Research Institute

MEWS                         Malaria Early Warning Signs

MSF Medecins Sans Frontieres

NFI Non Food Items

P Plasmodium

UNICEF United Nations Children's Fund

UoN University of Nairobi

WaSH Water Sanitation and Hygiene

WFP World Food Program

WHO World Health Organization

WISER Weather and Climate Information Services for Africa
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EXECUTIVE
SUMMARY

Climate variability influences geographical and 
temporal disease outbreaks in East Africa. Malaria, 
cholera and dengue are some of the most frequent 
disease outbreaks and conditions which are strongly 
linked to climate in the region. Malnutrition 
exacerbates the poor health outcomes. Experts on 
WaSH, Health and Climate from the East Africa 
region convened to discuss how best climatic 
information could be used to plan WaSH
interventions aiming to reduce the impact of disease 
outbreaks on population. It was evident from the 
workshop that there is a current opportunity for 
WaSH, Health and Climate actors to design and 
create adapted climatic tools and enhance forecast 
of outbreaks to set outbreak early warning systems 
not only in a single country, but in wider 
geographical areas, like the Horn and East Africa. 
Forecast-based Financing approaches are linked to 
climatic data to preposition goods and minimize 
impact of forecasted outbreaks. However, there is a 
long path for stakeholders to embrace these tools 
and shift from reactive response to using forecasts 
for anticipatory action. 
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INTRODUCTION AND  
OBJECTIVE

The seasonal, interannual and multiannual rainfall and temperature variations and 
trends significantly influence geographical and temporal disease outbreaks 
(Mordecai et al, 2020). In the Horn and East Africa, climate variability results in a rise 
of outbreaks of common diseases such as malaria and cholera (Githeko and 
Ndegwa, 2001; Wandiga et al. 2010; Olago et al. 2007 ), and others like dengue and 
chikungunya that have not been historically associated with outbreaks before 
(Chretien et al. 2007; Vu et al. 2017; Kamgang et al. 2019). Inter-annual rainfall 
variability is important, as it is linked to El Niño Southern Oscillation (ENSO), which 
brings cycles of extreme drought (La Niña) and heavy rainfall (El Niño) to the region 
triggering outbreaks of malaria, arbovirus diseases, cholera and increase 
malnutrition through disruption of food, water and hygiene systems. Understanding 
the trends of rainfall and temperature at various spatial and temporal scales will help 
predict potential occurrences of climate-sensitive diseases to which human 
populations are vulnerable, and to guide the choices and implementation of effective 
preventive and mitigative measures. In this regard, climate forecasts are necessary 
since different stakeholders are involved in the interplay of health, climate and 
response to the climate driven crisis (Thomson et al., 2018).

he objective of the two-days webinar was to bring together a multidisciplinary 
stakeholder group to share their experiences, the tools currently available, and the 
gaps identified. In brief: 

• Share experiences and learnings among Health, WaSH and Climate 
Change practitioners and Institutions on the links between climate events, 
disease outbreaks and WaSH programs (both in emergency and 
development contexts)

• Share and promote the use of novel tools and innovative approaches to 
anticipate outbreaks and/or diseases related to climate variability.

• Develop a way forward for technical contribution or partnership towards 
WaSH programming with a focus on disease outbreak preparedness and 
forecasting outbreaks using climate information. 
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SNAPSHOT OF THE STATUS OF CLIMATE  
AND DISEASES OUTBREAK PREDICTION  
IN EAST AFRICA

Before going on highlighting the current state of the art in 
outbreak prediction in the Horn and East Africa, it is 
important to understand the different climate products 
there are available. Climatic information comes framed at 
different time scales and refers to a collection of weather 
and climate related data. We are looking at all three 
information scales: 

7

Medium-term 
seasonality data 
can inform us if the 
precipitation or 
temperature will be 
above or below the 
normal conditions. 
These seasonal 
projections indicate 
the likelihood of 
droughts or wetter, 
warmer of colder 
seasons ahead. 

Short-term 
weather data that 
can be used for the 
management of 
climatic extreme 
events, like floods 
and droughts, which 
depending on the 
environmental 
conditions and 
context, could result 
in climate-sensitive 
disease outbreaks 
some weeks down 
the line. 

Long-term climate 
variability data 
considers inter-
annual and decadal 
climate variability 
such as El Niño as 
well as future 
climate change.

All these time scales can inform us on possible disease outbreaks for different time 
and geographical scales. In the Horn and East Africa the following paragraphs 
summarize the relationships found between climate and health. 
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CHOLERA
Cholera incidence holds a complex relationship with rainfall in 
Africa. East Africa shows one of the strongest associations between 
El Niño and cholera in Africa with an increase in cholera cases 
during a time of additional rainfall (Moore et al., 2017). A study in 
Lake Victoria region relates cholera to environmental variables and 
climate extremes and suggests that there is a strong inter-annual 
variability related to ENSO, but also that extreme temperatures 
within a dry season followed by a very wet season (seasonality 
aspect) can also precipitate cholera epidemics (Olago et al., 2007). 
In the entire sub-Saharan area, however, the prevalence of cholera 
outbreaks is higher during droughts than floods, and we can expect 
to see a cholera outbreak in one out of every three droughts, which 
is more than four times as often as they would occur during floods 
(Rieckmann et al., 2018). This is partly related to other factors, such 
as poor hygiene and drinking contaminated water (Waiyaki, 1996; 
Shapiro et al. 1999 ). 

Shapiro, R.L., Otieno, M.R., Adcock, P.M., Phillips-Howard, P.A., 
Hawley, W.A., Kumar, L., Waiyaki, P., Nahlen, B.L. et al. 1999. 
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MALARIA
El Niño has been linked to intense rainfall over East Africa during 
the short rainy season (generally between October and December). 
During the 1958/59 El Niño, abnormally high temperature, rainfall, 
and relative humidity resulted in 3 million malaria cases over the 
highlands of Ethiopia (Fontaine et al. 1961), whereas during the 
1997/98 event higher temperatures and increased precipitation also 
resulted in increased malaria prevalence in Kenya (Brown et al. 
1998; Omumbo et al. 2011) and in Uganda (Kilian et al. 1999, 
MacLeod and  Caminade, 2019). Climate variations and anomalies 
are correlated with malaria outbreaks in the highlands of East Africa 
(Zhou et al., 2004; Hay et al., 2000), and an early prediction model 
relates temperature, rainfall and environmental variables to lagged 
malaria outbreaks 3-4 months later (Githeko et al. (2001). However, 
a recent study looking at the decadal variability in malaria cases for 
both parasites, P. falciparum and P. vivax showed that in the 
highlands of Ethiopia trends in regional temperature explained what 
was called the ‘slow down’ of malaria epidemics (Rodó et al., 2021). 
This tendency of decreasing malaria is aligned with the outcomes of 
temperature-dependent basic reproduction number models 
developed for malaria and dengue vectors that show a decrease of 
malaria suitability as temperature increases, but the same 
temperature increases results in more suitability for arboviruses 
transmitted diseases by Ae aegypti (Mordecai et al., 2020). 
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ARBOVIRAL
DISEASES

Some of the most known arboviral diseases include 
zika, dengue, West Nile fever, chikungunya and Rift 
Valley fever. Aedes mosquitoes are the vector 
responsible for these diseases along with a few others. 
All the Rift Valley fever outbreaks known in Kenya from 
1950 to 1998 followed periods of abnormally high 
rainfall. In fact, studies have shown an association 
between the warm phase of the ENSO and this 
arboviral diseases in East Africa (Anyamba et al., 
2001). Dengue has shown this clear association in 
other parts of the world (Colón-González et al, 2018). 
The most recent HadGEM2-ES model ascertains that 
dengue, chikungunya and other arboviruses are 
predicted to expand from West Africa throughout sub-
Saharan Africa as they evolve to certain ecological 
conditions and selective pressures of changing 
environments. The tendency is mainly driven by the 
increase of temperature that favour arbovirus related 
outbreaks (Mordecai et al., 2020). 
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MALNUTRITION
There is confirmed correlation between extreme 
climate events and climate variability, and 
malnutrition-related morbidity and mortality. A 
meta-analysis of 22 independent studies revealed 
that 17 of these studies attributed both wasting and 
underweight mortality to drought conditions (Lieber, 
2020). More local level evidence is, however, 
needed that relates specific malnutrition or dietary 
shifts in low- and middle-income countries to 
climate change impacts on food systems and 
urbanization (Lindgren et al., 2018; Milner et al., 
2017). Progress towards healthy sustainable diets 
among the vulnerable population in the Horn, East 
and Central African countries can be accelerated 
through developing important tools to guide early 
warning information transfer to affected 
communities impacted by climate disaster risks. 
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There are some tools and approaches used in East 
Africa in order to start predicting outbreaks, or at 
least identify areas with higher risk. Health and 
Climate Early Warning Systems are implemented in 
most of the countries in the region. In the 2-day 
webinar, although we aimed to focus on WaSH
responses to these outbreaks, many of the 
presentations discussed health response to 
disease outbreaks detection, not covering the 
steps towards a WaSH response. The following 
section highlights the main conclusions and 
discussion points raised during the event. 
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HIGHLIGHTS OF THE PRESENTATION 
AND DISCUSSIONS 

Temporality of different diseases. 
Malaria, Dengue, Cholera and Yellow 
Fever are all diseases strongly linked 
to climate. They are not only seasonal, 
but they show strong links with ENSO 
and mostly El Nino events. Mr. Eddie 
Jjemba and Dr. Woyessa shared that 
Kenya and Ethiopia have seen an 
increase in cholera cases and an 
expansion of the malaria geographical 
range due to climate changes.

Data availability. There are important 
data gaps, such as lack of consistent 
and harmonized data collection, 
starting from climatic data, to health 
data and to specific vector information. 
Professor Olago, Ms Mzozo, Dr.
Githeko and Dr. Kolimenakis all 
pointed out that currently, the available 
data is clustered in urban areas, and 
becomes sparser for rural and remote 
areas. It is crucial to identify areas with 
little data to focus on collecting more 
data that can help model predictions.

Interplay of Health, Climate and 
WaSH experts. The stakeholders 
interested in climate outbreak forecast 
and response interplay in few 
platforms. Dr. Godfrey, Ms. Ambani
and Mr. Maganya pointed out the need 
for International Organizations, 
practitioners, governmental institutions 
and even the private sector to have a 
forum to discuss and ensure that the 
climate tools developed will be 
purposefully and usefully linked to 
climate and health information for early 
outbreak detection. 

Early warning system for East 
Africa. It is important to have 
surveillance linked to an early warning 
system in the countries, but these 
systems should include all the climate-
sensitive diseases that have the 
potential to lead to disease outbreaks. 
Examples of a surveillance system 
would be ENACTS project for Malaria 
in Ethiopia presented by Dr. Adugna
Woyessa. There is a need to push for 
Early Warning Systems that 
encompasses the Horn and East Africa 
as a whole, covering the major climate 
diseases that threats the region 
continuously, regardless of national 
boundaries. 
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Ecosystem approach. The link 
between Climate, Health and 
Environmental Health (One Health) is 
critical to understanding patterns of 
disease outbreak. We need to take an 
ecosystem approach and investigate the 
context and the social vulnerability to the 
climate-sensitive diseases. Dr. Stephan 
Kienberger shared a practical example 
of this ecosystem approach looking at 
vector borne diseases in East Africa.

Maproom data, area specific tools and 
models for prediction of outbreaks.
There is some interesting processed 
climate data and products available for 
the region (MEWS maproom). It is 
important for health and WaSH
professionals to engage with the area 
specific tools that overlay different 
diseases risk information for different 
areas (as showed by Dr. Antonios
Kolimanakis) going towards a multi-
factor health vulnerability index to 
understand where risks are highest. 
Climate driven diseases equally need to 
be looked at in the context of the wider 
social vulnerabilities (like poverty). Area 
specific information is also important for 
vector behaviour (Dr. Andrew Githeko) in 
order to improve model prediction. 
Currently the government of Kenya is 
using a Malaria Tool (presented by Dr.
Githeko) in order to predict outbreaks in 
the Kenyan Highlands. This tool requires 
area-specific climate and environmental 
data, and vector behaviour in each area 
and could be adapted to other diseases 
and used more widely in the region.      

From theory to practice. The 
presentations and the discussion from 
the panellists highlighted that it was 
difficult to get examples of very 
practical applications in which climatic 
information was directly used to 
anticipate outbreaks and deliver 
anticipatory WaSH interventions. The 
closest project presented was possibly 
“Predicting malaria transmission 
dynamics through environmental 
variables” by Mr Tremblay, in which he 
presented a project proposal that, if 
successful, could be some of the first 
steps towards anticipating vector 
control activities based on vegetation 
remote sensing data collected in the 
intervention areas. Another very 
practical field response focusing on 
using forecast of extreme events and 
climate outbreaks is Forecast-based 
Financing which relies on pre-
identified triggers or thresholds, based 
on impact-based forecasting in which, 
for example, if heatwaves are forecast, 
the teams in the field distribute cooling 
fans and if cold waves are forecast, 
they distribute blankets etc. The 
approach presented by Irene Amuron
from IFRC includes pre-positioning of 
certain NFIs that would be needed 
e.g. in response to floods and 
distributing them when response is 
triggered by a forecast. The challenge 
of this approach, as stated by Maurine 
Ambani, is not only to engage 
governments and other organizations 
that are not familiar with forecast 
predictions, but also to continue 
nourishing the models with data for 
more clear and accurate predictions. 
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Adaptation and mitigation versus 
outbreak detection and response. 
Oxfam in Somalia and Unicef in their 
Climate Crisis report (Godfrey and 
Tunhuma, 2020) expose a large 
sample of projects implemented in 
Sub-Saharan Africa in which climate 
adaptation and mitigation are at the 
heart of their premises. Some of the 
lines of intervention focus on the use of 
low carbon footprint technologies 
(solar, climate adapted constructions, 
long-term robust solutions rather than 
short-term low cost technologies), cash 
transfers, community preparedness, as 
presented by Zakaria Abdi from Oxfam 
Somalia. However, from all the studies 
presented, Forecast-based 
Financing approach was the best 
example on how to move from 
reaction to prevention.

Climate and weather data beyond 
extreme events. Meteorological 
services focus their products towards 
addressing drought, floods and at the 
most tackling malnutrition. Relevant to 
mention is the strong link that Mr. van 
der Merwe showed in rural Nigeria, 
where a one-degree increase in 
monthly average temperature resulted 
in an over 20% increase of stunting.  
Initiatives are ongoing to push for 
strengthening climate data gathering at 
different geographical levels (shared 
by Rose Ochieng) with the WISER 
project. However, there is a need to 
multiply the number of meteorological 
stations, increasing their coverage and 
service delivery and to produce more 
products targeting the health sector, 
for later work on the capacity/skills to 
interpret and use the data for forecasts
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CONCLUSION AND STEPS 
FORWARD 

Field examples on how climate data is 
embraced in the WaSH response to 
climate related diseases outbreaks are 
few as most of them focus on mitigation 
and adaptation. Perhaps the most 
developed approach is the Forecast-
based Financing that IFRC and WFP 
use in their interventions. Both 
institutions pointed out that actors need 
more understanding on forecast tools 
and quality data (climate, health and 
vector prevalence) needs to be 
recorded at different geographical 
levels and areas in order to improve 
upon the forecast. 

More climate tools focusing on 
climate-driven disease outbreak 
detection. Stakeholders interested in 
responding to climate-driven outbreaks 
need to interplay in different platforms, 
in which Meteorologists, International 
Organizations, Practitioners, 
Governmental institutions and the 
private sector discuss and ensure that 
the correct focus of the climate tools 
developed for early outbreak detection 
and response. 

There are some Disease Outbreak 
Early Warning Systems present in the 
region, but the tools are embraced to 
different degrees and limited by country 
borders and specific diseases. There 
was a clear call to work on a wider 
Early Warning System that 
encompasses the entire Horn and East 
Africa as a whole, covering the major 
climate diseases that threaten the 
region continuously, regardless of 
national boundaries. 

There is a need for a swift in attitude 
among the WaSH and Health 
practitioners towards forecast and 
preparedness rather than reaction to 
disasters. The development of 
forecasting tools and the and 
embracing of these tools among the 
WaSH and Health practitioners is 
crucial for this new approach. 

The two days discussion on How best could we predict Climate driven 
disease outbreaks to better respond in WaSH? showed many advances that 
have been made in recent years with regard to collecting climate and disease 
outbreak data, preparing tools and maps for better adjust projects and 
interventions in the field to reduce outbreaks impact; however, several gaps 
remain in East Africa including:
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Websites
Clim-Health Africa (https://climhealthafrica.org/). Helping to predict, prevent and manage acute 
public health effects of climate change in Africa. 

Lancet Countdown (https://www.lancetcountdown.org/data-platform/). Lancet Countdown on 
Health and Climate Change data explorer.

IGAD – ICPAC (https://www.icpac.net/contact-us/). Climate Prediction and Applications Centre.

Anticipatory Hub (https://www.anticipation-hub.org/). Anticipatory action around the world.

ENACTS (https://www.metoffice.gov.uk/about-us/what/working-with-other-
organisations/international/projects/wiser/enacts). Enhancing National Climate Services.

MEWS (https://iridl.ldeo.columbia.edu/maproom/Health/Regional/Africa/Malaria/System.html#tabs-
4). Malaria Early Warning System - IRI Maproom.

Fews Net (https://fews.net/). Famine Early Warning System

Red Cross Red Crescent Climate Center (https://www.climatecentre.org/).

FAO Swalim (https://www.faoswalim.org/). Somalia water and land information Management (Flood 
risk and response, Drought monitoring, and special datasets).

CCKP (https://climateknowledgeportal.worldbank.org/). The Climate Change Knowledge Portal 
provides global data on historidal and future climate, vulnerabilities and impacts.

18VIRTUAL WORKSHOP REPORT  |  April 2021 

https://aus01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fclimhealthafrica.org%2F&data=04%7C01%7Cdaniel.chasala%40thinkplace.co.ke%7C0650da00fc3a4656c7b608d90af66414%7C103099e220364959949f75ef0d4c0bb8%7C0%7C0%7C637552877224687536%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C2000&sdata=rUyt4JE71JSm7wIuFl5vU1z472bEqB%2BnYB%2Bf3HN4%2BsA%3D&reserved=0
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Dr. Tasiana Mzozo
Climate Preparedness 
Advisor 

World Health Organization

Prof. Daniel Olago
Director ICCA

Institute of Climate Change 
and Adaptation. University of 
Nairobi 

Dr. Andrew K. Githeko
Principal Research Scientist

KEMRI, Kisumu

Dr. Adugna Woyessa Eddie Jjemba

Presenting: 
Understanding links 
between climate, 
environment and health.

Urban Resilience Advisor

Red Cross Red Crescent 
Climate Centre

Stefan Kienberger

Presenting: Climate Change and 
vector-borne diseases in East Africa 
- Key Findings from the HEALTHY 
FUTURES project and the need for 
an integrated view.

Senior Scientist

University of Salzburg, 
Department of Geoinformatics, 
Austria

Dr. Antonios Kolimenakis

Presenting: Delivering climate -
resilient water and sanitation in 
Ethiopia, Malawi and Mozambique.

Climate Change and Health 
Consultant

WHO Regional Office for Africa

PANELISTS PRESENTERS

Presenting: ENACTS 
Advantage for malaria 
program: A case of ENSO 
and malaria epidemics in 
Ethiopia.

Gemeda Researcher

Ethiopian Public Health 
Institute
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Dr Samuel Godfrey
Water and Sanitation Advisor 
for East and Southern Africa 
FP Climate, Energy and 
Environment(ESARO) –

UNICEF

Maurine Ambani
Regional Coordinator

WFP

Jeffrey Maganya
Regional Social Protection, 
Livelihoods and Resilience 
Advisor

OXFAM

Leo L. Tremblay
Project Manager

Doctors without Borders

Predicting Malaria 
transmission dynamics 
through environmental 
variables.

Eduard van der 
Merwe
Postgraduate student

University of Pretoria

Climate Change and 
Child Health: A Nigerian 
Perspective

Irene Amuron
Technical Advisor

Red Cross Red Climate 
Centre

Forecast based early action 
in WaSH sector.
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Zakaria Abdi
Senior Public Health Promotion (PHP) 
Officer

OXFAM Somalia

Climate Change and water-borne diseases in 
Somaliland.
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Rose Ochieng
Consultant and Project Manager

NIRAS Africa Limited

Weather and climate Information and 
services into use for Health: The role of 
County Meteorological Directors in Kenya.
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For more information
Email: branchoffice@nairobi.msf.org
Website: www.whatworks.co.ke/climate-workshop/
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