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Global Health Resilience (GHR)
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Climate-based CSID models

Mathematical formulations of the relationship between climate and disease
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Climate-based CSID models
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In several of our projects (e.g.
) we develop infectious disease
in South America, Europe and Asia.
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Climate-based CSID models
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Arboviruses in the Caribbean

The Caribbean region is facing a major crisis of co-occurring

epidemics of dengue, chikungunya an Zika viruses.

drought events.
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Dengue and hydrometeorological indicators

Dengue incidence rate Standardised precipitation index Oceanic Nino index
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We used distributed lag non-linear models (Gasparrini, 2013) coupled with a Bayesian hierarchal
model (Lowe et al, 2017) to understand exposure-lag response associations between dengue,
temperature, drought and rainfall.



Risk modelling
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Data harmonisation
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Risk modelling

VISUALISE SELECT VERIFY
DATA MODELS MODELS

N, N 2
ZRELE S A RGE -
nlln:

HARMONISE FIT REFINE PRODUCE

DATA MODELS MODELS FORECASTS

Barcelona

Supercomputing

Center

Centro Nacional de Supercomputacion

Fletcher et al. (in prep)

@



=
)
o
-
4]
A
ﬁ
g
=
A
ot
>
g°]
-
g
-

Monthly Disease Cases, Mean Temperature, Precipitation and Nifio 3.4 Index from Jan-07 to Dec-22
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Data visualisation

Monthly Disease Cases, Mean Temperature, Precipitation and Nifio 3.4 Index from Jan-07 to Dec-22
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Risk modelling
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Risk modelling
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Risk modelling

parameters estimated via statistical relationships with observed disease rate
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Risk modelling
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Model validation

Expanding window cross-validation Leave n out cross-validation
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Model validation

A Predicted vs Observed Dengue Cases
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Climate-informed anticipatory action

Humanitarian impact

e.g. number of disease cases
Outbreak trajectory

with conventional
humanitarian response

Early warning signals used to trigger the release of ex-ante

emergency funding for early actions .
Impact reduction

e.g., cases averted Outbreak trajectory with
anticipatory action
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Early warning systems

CHAPTER 12

Early warning systems for vector-borne diseases:
engagement, methods and implementation

Emilie Finch"?*, Martin Lotto Batista®*, Tilly Alcayna'?®, Sophie A. Lee'?,
Isabel K. Fletcher® and Rachel Lowel%%7*

Implementation

Engagement Feasibility Study

Kimberiy M. Fornace, Jan E. Cona, Maris Arioe N Salum
Linzridide Sureingers Weaening Chaveed aivd Larreed Lasjhh




Early warning systems
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Early warning systems

£ ? Caribbean /'__.—-'--__‘ P .
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Caribbean Health Climatic Bulletin

Climate Conditions and Dengue in 2020
e Recentresearch (e.g. Lowe et al., 2018) on the link between climate conditions and dengue

cases in eastern Caribbean countries suggests that drought conditions followed 4-5 months
later by warmer than usual temperatures and excessive rainfall, increases the chance of
Dengue outbreaks.

e [nthatregard, climate conditions in the Caribbean have been optimal for mosquito
proliferation and dengue outbreaks throughout 2020, particularly in the eastern Caribbean.
A regional drought implied increased water storage in the first half of 2020. This was
followed by an intense heat season, particularly in the eastern Caribbean. Higher
temperatures lead to increased rates of mosquito breeding, biting and disease transmission.
The 2020 Caribbean wet season further brought episodes of excessive rainfall and flooding
in many parts of the region, which contributed to an increase in mosquito breeding sites.

Increased dengue case confirmations were recorded in several of the Eastern Caribbean
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Early warning systems
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Translating probability to action

Barbados 6 Month Dengue Outlook
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Technical capacity and financial resources

B\Weaknesses M Strengths

Effective health messaging/education
Effective health surveillance infrastructure
Strong coordination with other institutions

. General knowledge of climate and VBDs

BARBADOS
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GOVERNMENT

Community mobilization/coordination

Strong leadership
Access Barbados GIS expertise
Organizational structure

Computing hardware to operate an EWS

#ANN
\'&l’ ,‘ﬁ%\ ‘sg Computer programming expertise

i i i N &4
Caribbean Reglonal Climate Center - £ Experience with EWS or climate services
g omseien eog Statistical and/or modeling expertise

Efficient management of financial resources
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Guiding questions for EWS implementation

How wiill stakeholders
maintain involvement and
in what capacity?

Who will be in charge of
maintaining and funding the
EWS long term ?

\e Que
S %,
@ ®
What graphical outputs
EWS are needed by the health
IMPLEMENTATION . .
sector to inform decisions?
Who will create and conduct
monitoring and evaluations
of EWS?
What is the return on
Barcelona investment and how will it be
Supercomputing . .
Center communicated to the public?
Centro Nacional de Supercomputacion

Avriel Diaz et al., PLOS Climate 2024



The importance of partnerships
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Capacity strengthening and know
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Capacity strengthening and knowledge exchange

> BMJ Glob Health. 2022 Jan;7(1):e007842. doi: 10.1136/bmjgh-2021-007842.
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Co-learning during the co-creation of a dengue early
warning system for the health sector in Barbados

i
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Capacity strengthening and knowledge exchange
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Thank you -
Martin Lotto Batista, PhD ¢ | ’ o

Barcelona Supercomputing Center (BSC)
martin.lotto@bsc.es
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