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Liverpool School of Tropical Medicine 1993-2002

_ « Research on use of satellite data for malaria

MA LSA T early warning following 1992 Ministerial

Conference on Malaria in Amsterdam
Environmenial Inflormation Syslems for Malaria

As requested by the Executive Board in January 1990, the Ministerial
Conference on Malaria was held from 26 to 27 October 1992 in Amsterdam, the
host being the Government of the Netherlands. There were 450 participants
including 225 delegates from 100 countries - 90 of the 95 malaria endemic countries
were represented, 44 hy their minister of health. The Conference, which adopted
the World Declaration for the Control of Malaria, was the culmination of three
interregional meetings on malaria control held during the past year.

Followed by the Millennium Development Goals in
2000

http:/lwww.liv.ac.uk/istm/malsat.html




Demeter project 2000-2003
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Before the research was
completed seasonal
climate forecasting was
introduced into the WHO
framework for "Malaria
Early Warning Systems”
in 2001

CONCEPTS, INDICATORS
AND PARTNERS

A' Framework for Field Research in Africa

Rainfall mm monitoring
(or other environmental
variable monitoring)

(e.g. 10 daif datalﬁ'om satellite

or meteorological station
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Malaria morbidity/mortality
monitoring at sentinel sites

J (e.g. weekly case numbers)
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International Research Institute for Climate
and Society2002-2019

nature
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DEMETER Forecasts

nature > letters > article

Letter ~ Published: 02 February 2006 Observations Forecasts
Malaria early warnings based on seasonal climate
forecasts from multi-model ensembles

M. C. Thomson, F. J. Doblas-Reyes, S. J. Mason, R. Hagedorn, S. J. Connor, T. Phindela, A. P. Morse & T.
N. Palmer 4

High malaria

Nature 439, 576-579 (2006) | Cite this article Relationship to Observed Rainfall years

3607 Accesses | 394 Citations | 37 Altmetric

Malaria incidence in
Botswana is strongly
related to  rainfall
variability during the
peak rainfall season
December — February.

Low malaria
years

The relationship is
non-linear: incidence
peaks at about 4 mm
per day.

Standardized malaria anomaly index




The MALOF

SPRINGER NATURE Link The WHO Southern Africa Inter - Country

Programme for Malaria Control (SAMC) ......
Findajournal  Publishwithus  Trackyourresearch ~ (QQ Search together with SADC's Drought Monitoring
Centre (DMC) organized the 1 st Southern
African Regional Epidemic Outlook Forum,

Home > Malaria Journal > Article

Improving epidemic malaria planning, which was held in Harare, Zimbabwe, 26 th_

preparedness and response in Southern 29t September, 2004 and hosted by

Africa Zimbabwe's Ministry of Health and Child

Commentary | Openaccess | Published: 22 October 2004 Welfare

Volume 3, article number 37(2004) Citethis article

® You have full access to this open access article Representatlves from ma|al’la COﬂtFOl

0] savearticle services in nine Southern African countries
participated in the meeting: Angola,

Joaquim DaSilva, Brad Garanganga, Vonai Teveredzi, Sabine M Marx, Simon ) Mason & Stephen ) Connor BOtswana; Madagascars Mozamblques

= Namibia, Swaziland, Tanzania, Zambia, and

519k Accesses L) 46 Citations @ 6 Altmetric Explore all metrics - Z|mba bwe



What did we learn?

Enormous excitement about the scientific achievements of the DEMETER project
« Significant but largely uninformed demand expressed by the malaria community

. Iﬁimggd quality time series of epidemiological information “malaria programme flying
in

« Difficulties in accessing weather/climate monitoring information at appropriate spatial
and temporal scale

» The spatial scale of seasonal forecast products was not suitable for district level
control efforts

 \What did we do?
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The skill of seasonal forecasts as estimated using different
rainfall products

Pearson’s correlation skill maps using GCM (CFS2) outputs
for SOND Precipitation

SOND ARC2 Seasonal Average

CHIRPS 0.05x0.05 SOND Season Average

30E

30E

BT T 777 T . T T T T T T s
-0.90 -0.60 -0.30 0.00 0.30 0.60 0.90

-0.90 -0.60 -0.30 0.00 0.30 060 0.90

ARC2 CHIRPS




THE UNITED REPUBLIC OF TANZANIA Figure 46: Monthly anomalies in January-March in Kigoma Region

Yivarly Sasonal Flaistsl Aromales

Monihly Rainfall Cimalclogy
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Information and Knowledge (what the indicators mean)

Seasonal climate tool can be used for a) visualizing the seasonal pattems of rainfall and

temperature at the peoint, district, and regional scales; b) visualizing the impact of the spatial scale

on the analysis of seasonal climate; c) visualizing the level of unceriainty in the seasonal climate;

MINISTRY OF I_[E-'-"ﬁLTH: COMMUNITY DEVELOMNT: GENDER! ELDERLY and d) providing information to support seasonal agriculiure, livelihoods, and disease planning
AND CHILDEREN calendars. However, this tool cannot be used for predicting epidemics.

- Response (what should be done based on the evidence)

[l

[ nescnwanl Dataset Documentation | | Contact Us |  Instructions

National Guidelines for Malaria Surveillance and
Response
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Getting the climate right for malaria control

Am. J. Trop. Maed. Hyg., DO(DD), 2017, pp. 1=14
dol: 10.4268/ajtmh. 16-0636
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UsS. President’s Malaria Initiative Development T TR Using Rainfall and Temperature Data in the Evaluation of National Malaria

SAVE LIVES, DEFEAT MALARIA, o

+™) FRIENDS

OF THE GLOBAL FIGHT

malaria
NO MORE

The Center for Global Development, the American Society of Tropical Medicine and Hygiene, and the
U.S. President’s Malaria Initiative, in collaboration with the United Nations Foundation, Friends of the
Global Fight, and Malaria No More, cordially invite you to our upcoming event:

Malaria Control: A Critical Investment for Saving Lives in Africa

Honorary Co-hosts

Sen. Chris Coons (Co-Chair of Malaria Caucus)
Sen. Roger Wicker (Co-Chair of Malaria Caucus)

Featuring

Tedros Adhanom Ghebreyesus, Director-General,
World Health Organization (Invited)

Kesete Admasu, Roll Back Malaria Partnership CEQ
Anne Schuchat, Principal Deputy Director Centers for
Disease Control and Prevention

Irene Koek, Acting U.S. Global Malaria Coordinator
Bernard Nahlen, Deputy Coordinator, U.S. President’s
Malaria Initiative

Elizabeth Chizema, Director, National Malaria
Elimination Centre, Zambia

Patrick Kachur, Chief of the Malaria Branch at the US
Centers for Disease Control and Prevention

Regina Rabinovich, President of the American Society
of Tropical Medicine and Hygiene

Jen Kates, Vice President and Director of Global Health
& HIV Policy at the Kaiser Family Foundation

Amanda Glassman, Chief Operating Officer and Senior
Fellow at the Center for Global Development

Date & Time

Wednesday, September 27
12:30 - 3:30 p.m.

Share this event!

Follow @CGDev
#CGDTalks

Location
Center for Global Development
2055 L St, NW - Fifth Floor
Washington, DC 20036
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Control Programs in Africa

Madeleine C. Thomson,'?* Israel Ukawuba, Christine L. Hershey,® Adam Bennett,” Pietro Ceccato,’ Bradfield Lyon,’
and Tufa Dinku’

Tinternational Research Institute for Climate and Saciety, Palisades, New York; 2Daparfmenta! Environmental Health Sciences, Mailman School of
Public Health, Columbia University, New York, New York; *President's Malaria Initiative, United States Agency for international Development,

Washington, District of Columbia; “Malaria Elimination Initiative, Global Health Group, University of California, San Francisco, California

Abstract. Since 2010, the Roll Back Malaria (RBM) Partnership, including National Malaria Control Programs, donor
agencies (e.g., U.S. President's Malaria Initiative and Global Fund), and other stakeholders have been evaluating the
impact of scaling up malaria control interventions on all-cause under-five mortality in several countries in sub-Saharan
Africa. The evaluation framework assesses whether the deployed interventions have had an impact on malaria morbidity
and mortality (Rowe and others, 2007) and requires consideration of potential nonintervention influencers of transmission,
such as drought/floods or higher temperatures. Herein, we assess the likely effect of climate on the assessment of the
impact malaria interventions in 10 priority countries/regions in eastern, western, and southern Africa for the U.S. Presi-
dent’s Malaria Initiative. We used newly available quality controlled Enhanced National Climate Services rainfall and
temperature products as well as global climate products toinvestigate likely impacts of climate on malaria evaluations and
test the assumption that changing the baseline period can significantly impact on the influence of climate in the as-
sessment of interventions. Based on current baseline periods used in national malaria impact assessments, we identify
three countries/regions where current evaluations may overestimate the impact of interventions (Tanzania, Zanzibar,
Uganda) and three countries where current malaria evaluations may underestimate the impact of interventions (Mali,
Senegal and Ethiopia). In four countries (Rwanda, Malawi, Mozambigue, and Angola) there was no strong difference in
climate suitability for malaria in the pre- and post-intervention period. In part, this may be due to data quality issues and
analysis issues.
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WISER-ENACTS Milestones (Year 1)
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What did we learn?

* Increasing interest from Donor community — NASA, NIH, DFID, USAID, WB,
Wellcome

Significant uptake by the National Meteorological Agencies

Significant interest from the malaria community but still limited uptake
capacity

Major barriers to data sharing and governance

Challenges around project nature of investments and lack of
institutionalization

 What did we do?
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CLIMATE INFORMATION FOR Climate Information for Public Health Action

PUBLIC HEALTH ACTION
AV T S Madeleine C. Thomson, Simon J. Mason sac @Y §1 8 @

Routledge Book Content Available Open Access*
244 pages | 37 B/W lllus. & Read Book - Open Access
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Description

Policy-makers are increasingly concerned about the impact of climate variability and change on the
health of vulnerable populations. Variations and trends in climatic factors and extreme weather events
impact many health outcomes, including malaria, heat stress and undernutrition.

Climate Information for Public Health Action is based on the premise thatclimate knowledge and

) ) " ) ) . Other eBook Options «
information can help protect the public from climate-sensitive health risks. With a focus on infectious P
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Wellcome 2019 -Present -

Founded in 1936 by Sir Henry Wellcome
Politically independent

Financially independent
endowment of approx £37B

\ an annual spend of approx. £1.5B

As of Oct 2020 a new strategic vision, mission and
plan

wellcome.org | @wellcometrust 18



supporting science to solve the urgent health
challenges facing everyone.

Enabling and Influencing Engaging
Investing in policy with
research change people

wellcome.org | @wellcometrust
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Strategic programmes

Discovery

)

Sanger Institute
Discovery Research

Data for Science and Health

“\

Solution

Infectious Disease
Mental Health

20
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Research
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Elimate and Health

Vision:

* A world where catastrophic climate breakdown is averted in
a way that allows human health to flourish.

Mission until 2030:

* Putting health at the heart of climate action
* help drive health centred mitigation action
* help protect the most vulnerable from the impacts of climate change
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Vulnerability factors

* Demographic

® Geographical
‘ * Biological factors & health status
' ¢ Sociopolitical

e Socioeconomic

* Health system capacity
e Gender & equity

Climate-related hazards

¢ Extreme weather events ‘
* Heat ‘ d |
* Sea level rise ‘ !

¢ Air pollution

¢ Vector distribution & ecology
¢ Water scarcity

¢ Reduced food production

Exposure
e People & communities
* Health workforce

¢ |nfrastructure

¢ Energy systems

e Water systems

¢ Food systems

¢ Health systems

Health outcomes

mrclated
iliness

Injury and mortality
from extreme
weather events

illness
health impacts

Respiratory Water-borne diseases
and other water-related

T

Zoonoses 5 Malnutrition  Noncommunicable
diseases and food-borne  diseases (NCDs)
diseases

' Health systems |

& facilities

oo

8lm

s (60

Mentarems Impacts on Effects on
psychosocial health care health systems
health facilities



I m paCtS ,& Goal 3: There are
Adaptation e
strategy

Levers for evidence to drive urgent
Change action on climate change

from local to global levels

Finance Policy Legal

Climate
Impacts Goal 2: There is a robust and
Awards impact-oriented climate and health

evidence base appropriate for
developing context-specific
(adaptation) solutions

Goal 1: There is a global
transdisciplinary ecosystem of

C&H stakeholders equipped with

Climate Services
for Health

tools, methods and approaches
required to respond to the risks
to global health from climate

change. 03
wellcome.org | @wellcometrust



Climate Services for Health is an
important workstream as it supports
many of ourresearch and operational
iInvestments



Improving the availability, access and use of "fit for purpose” weather and climate data

is critical for ensuring best available climate and health evidence

Combining climate
and health data:

challenges and opportunities
for longitudinal population
studies.

Hannah Missan',
Peter J Diggle'*
end Glaudio Fronterre
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i
AR, | snenstar e
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climate event

Strong winds

Floods

(riverine, flash,
coastal)
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waves
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Home | Insights | Articles | Explained: how El Nifio impacts health

Explainer

Explained: how El Nino impacts health

According to the World Meteorological Organization (WMO), an
El Nifio event is expected to develop from mid-2026, reshaping
global weather, influencing temperatures, rainfall, drought, and
extreme weather patterns across the world.

The last El Nifio event that began in July 2023 was marked by
record-breaking temperatures, with 2024 becoming the hottest
year on record. Find out about the health effects of El Nifio and
why preparedness is critical to addressing its impact.

| Readimage details (3



Figure 2.2
Drivers and sources of variation in all-cause disease burden

Baseline
(geographical and
temporal patterns

of disease)
Impact Attribution and
Not attributabl : .
Impact Assessment e Sociosconomic

(e.g gender, occupational,
economic, housing)

Many of the tools and

frameworks that were

developed for the detection and

attribution of human influence

on the global climate system

can also be used to understand Climate- (e-g volcanic)
attributable

the consequences for human burden Internal variability
health. (e.g ENSO, PDO, I0D)

Baseline
(including seasonal patterns)

External natural forcings

All-cause disease burden

Attributable to

human-caused
climate change

CJ Carlson, M Lukas-Sithole, DS Shumba, M North, C Lippi, R Gibb, T Carleton, M Chersich, T Lavelle, D Mitchell, M New, SJ Ryan, CH Trisos. Detection and attribution of
climate change impacts on human health: a data science framework.



The Exemplars in Global Health (EGH) program studies
"positive outlier" countries that successfully detect and
respond to infectious disease outbreaks using
constrained resources. EGH's research on Early
Warning Systems (EWS) spotlights five best-practice
themes utilized by successfulnations to protect

* Advanced Warning & Response: Systems capable of
predicting outbreaks before they spread widely.

 Financing & Sustainability: Dedicated, long-term
funding streams.

- Evaluating Effectiveness: Regular metrics and
outcome assessments.

- Data Sharing & Integration: Secamless cross-agency
and cross-border communication.

« Governance & Decision -Making: Clear, localized
leadership and accountability. [1, 2, 3, 4]

o

Advancing Surveillance & & o
for Outbreaks & B Fardeac Cont
Climate-Sensitive Diseases

Cross-Country Synthesis from

Advance Warning and Response Exemplars

oy
&7 EXEMPLARS



https://gh.bmj.com/content/5/12/e002938
https://www.youtube.com/watch?v=5Tqmm2NvB6k&t=158
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0003000
https://pandemics.sph.brown.edu/news/2023-12-20/aware-project-launch-cphia
https://www.tropicalmedicine.ox.ac.uk/news/oucru-workshop-drives-dialogue-on-early-warning-systems-for-climate-sensitive-infectious-diseases
https://assets-us-01.kc-usercontent.com/f5df0764-22d9-0088-d50f-b04f28688d85/0519ffd0-6027-4fef-8c77-b6ac3ec5105e/Newsletter%20Archive_November%202023.pdf
https://www.youtube.com/watch?v=QlAlkQQOldo&t=276
https://www.linkedin.com/posts/elizabeth-beth-cameron-218b3776_fantastic-work-from-exemplars-in-global-health-activity-7458956886248210433-ChF5
https://pandemics.sph.brown.edu/news/2023-12-20/aware-project-launch-cphia
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STORY HIGHLIGHTS > The World Health Organization (WHQ) and the World Meteorological Organization (WMO)
have established a Joint Office for Climate and Health, under the auspices of the Global
Framework for Climate Services (GFCS), to promote the development and use of climate

services to improve public health.




Open calls to-date
FundingCal _____________________ |Scope

Launch

May 2022

July 2022

Feb 2023
Feb 2024
Feb 2025
Feb 2026 (in process)

Digital Technology Development Awards (Climate-Sensitive
Infectious Disease Modelling)

Heat adaptation: evaluating interventions to help manage the
health effects of heat

Biological Vulnerability to Extreme Heat in Maternal and Child
Health

Advancing climate mitigation policy solutions with health co-
benefits in G7 countries

Climate Impacts Awards: Unlocking urgent climate action by

making the health effects of climate change visible

Uncovering mechanisms between heat and mental
health

Global

LMIC PI/LMIC
institution

Global

G7 countries
only

Global

Global



Our grantees use climate data for a wide range of activities

e Assessing vulnerability, exposure, or risk

* Contextualising background and baselines

* Designing or evaluating adaptation strategies

* Early warning / decision support for operations or policy
* Validating field observations

* Designing or evaluating mitigation strategies

Only 25% consider they have the expertise to fully use the information
appropriately

Data needs cover full range from local historical observations to real
time monitoring to global climate change scenarios



What are we learning?

* Massive capacity gap still waiting to be filled — we will start with our
grantee and provide support across the climate and health ecosystem

* Health needs to be at the table when climate services are being developed

* Health needs to be engaged with and learn from latest innovations in climate
science and services

* Funder collaborations are key to supporting Climate and Health research
and implementation activities — including Climate Services for Health New
tools and initiatives, such as Al/Destination Earth, have the potential to be
transformative.

* Prioritisation challenge — better modelling v. better use of information
* World has changed

We have come a long way — we still have someway to go.
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Climate Services for Health Panel at the World Health Summit
2024
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