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Aedes aegypti:

Vector for dengue, Zika, chikungunya, & yellow fever
e [ ay its eggs in clean, stagnant water
e Breeding sites include water containers, flower pots, tires etc.

e Daytime biter, with peak periods between morning & dusk



INCREASED VECTOR
ABUNDANCE

CLIMATE AND VBDS

Climate change and natural variability impact disease
risk in the following ways:

EXPANDED
GEOGRAPHIC RANGE

INCREASED HABITAT
DISTRIBUTION

INCREASED VIRILITY

BEHAVIOR CHANGES

(Laporta et al., 2023)



CONSIDERING BOTH CLIMATE CHANGE AND NATURAL CLIMATE VARIABILITY
CAN BE CRUCIAL FOR UNDERSTANDING DENGUE TRANSMISON.
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e Only considering one might lead to incomplete
or inaccurate predictions.
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- . .4 Landscape mapping Too many climate tools remain academic exercises.
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_ ¢ |n 2021 we conducted a landscape analysis with Wellcome Trust

e on available climate tools for infectious diseases

e We found that over the last ten years, of the 9,500 papers
identified in the literature, only 37 tools were available to
decision makers.

The current landscape of software tools for the climate- X @
sensitive infectious disease modelling community
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Bilal A Mateen, Madeleine C Thomson, Anna M Stewart-lbarra

Climate-sensitive infectious disease modelling is crucial for public health planning and is underpinned by a complex Lancet Planet Health 2023;
network of software tools. We identified only 37 tools that incorporated both climate inputs and epidemiological 7-¢527-3¢

information to produce an output of disease risk in one package, were transparently described and validated, were “Contributed equally
named (for future searching and versioning), and were accessible (ie, the code was published during the past 10 years Quantitative Disease Ecology
or was available on a repository, web platform, or other user interface). We noted disproportionate representation of Z’:::“D’;::::::::::""W
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borne, respiratory, or water-borne diseases. The under-representation of tools for estimating outbreaks of directly Pathogens institute
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STATE OF CLIMATE AND HEALTH - BARRIERS TO DECISION MAKERS




CLIMATE AND HEALTH PARTNERS & STAKEHOLDERS

IDENTIFIED SEVERAL IMPLEMENTATION CHALLENGES:

‘t WORLD ¢ <% World Health
@ ORCAMTATION i—:_%_-} Organization Q

ClimaHealth

e Lack of financial resources
e Lack of technical expertise
Forecasting the risk of dengue outbreaks in Barbados e Lack of personnel dedicated to climate & health data
e Lack of mandates to address climate-health work
e Lack of formalized partnerships (e.g., MOUSs)
e Challenges in translating forecasts into alerts

1. Inter-American Institute for Global Change Research 2. Columbia University 3. Ministry of Health Barbados 4. Caribbean Institute for
Meteorology and Hydrology 5. Barbados Meteorological Services 6. Florida International University 7. University of Florida 8. London School of
Hygiene and Tropical Medicine, 2022

Author(s): Anna Stewart-lbarra (1), Avriel Diaz (2), Leslie Rollock (3), Roché Mahon (4), Cédric Van Meerbeeck (4), Adrian Trotman (4), Sabu Best
(5), Willy Dunbar (6), Catherine Lippi (7), Sadie Ryan(7), Rachel Lowe (8).




How can we develop impactful climate services to support

decision makers and create more equitable and resilient
health systems?

demand driven

e

co-produced & co-delivered

e

transdisciplinary approach




DEMAND IS DEFINED BY COUNTRY PRIORITIES



TRANSDISCIPLINARY SCIENCE APPROACH FOR EARLY WARNING
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TRANSDISCIPLINARY CONECPTUAL CANDIDATE
RESEARCH MODEL PREDICTORS
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Co-learning during the co-creation of a dengue early
warning system for the health sector in Barbados
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TOOL

When does the dengue
season tend to peak?

Which meteorological
variables are important for
explaining dengue risk?

SERVICE & IMPLEMENTATION

How will stakeholders
maintain involvement and
in what capacity?

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

Q
\e Qug Q¢ Mleg,,
§° £ & o
Lb_ EWS ® Which interactions and EWS What graphical outputs
MODEL time lags best explain IMPLEMENTATION are need.ed by the I.'\rf!alth
DEVELOPMENT variation in dengue risk sector to inform decisions?

What other factors can be
incorporated in the model?
i.e. entomological, serotype...

What is the probability of

Who will create and conduct
monitoring and evaluations
of EWS?

What is the return on

investment and how will it be
communicated to the public?

exceeding the predefined
epidemic threshold?

(Lowe et al., 2018) (Diaz et al., 2024)



.

1k PARTNERSHIP BUILDING

e What stakeholders should be involved in the implementation phase?

e What roles & responsibilities will each stakeholder fill?

* Who will be responsible for guiding and managing stakeholder

engagement?

\

—EETD w

e What type of funding will be needed to maintain

e Who will be responsible for securing funding?
e What funding is needed to support capacity

e What funding can support the strengthening of

and scale the EWS?

building and long term education?

data capture?

7. MONITORING & EVALUATION

¢ Who will create and conduct monitoring
and evaluations of EWS?

¢ How will the team identify areas of
improvement and adjustments?

e To whom and how will the team conduct
regular reporting on progress and
impact?

J/

r

6. HUMAN RESOURCES & TECHNICAL CAPACITY

e What are the current or anticipated human resources
and technical capacity?

e Whatis the plan to scale resources?

e What are the financial projections needed to maintain
and scale the EWS?

e What education and capacity building are needed?

e How will you train sectors to use and interpret
forecasts and alerts?

2. DATA, PERMISSIONS, & MODELS

Are there gaps or streamlining issues with data?
What is the long term data collection, streamlining,
and integration plan?

What is the data contingency plan (i.e extreme events,
how may models be impacted by data gaps?)

What are the gaps in social economic data resolution
and integration?

\,

IMPLEMENTATION
FRAMEWORK &
GUIDING

QUESTIONS

J \

CLIMATE SERVICES
FOR THE HEALTH

SECTOR

5. SERVERS, STORAGE &

MANAGEMENT

e Who will host the models long
term?

e What servers will be used?

e Who will be in charge of
maintaining the EWS?

3. GRAPHICS & PUBLIC
COMMUNICATION

e What graphical outputs are needed by the health
sector to inform decisions?

e How are graphical outputs going to be analyzed & by
whom?

e How will results be disseminated and to whom?

e How will forecasts be presented to the public?

e How will communication and dissemination efforts

i 7
\ be monitored and evaluated y

4. EWS RESPONSE & HEALTH
INTERVENTIONS

e What are the thresholds that trigger an
intervention or response?

e What types of community health
campaigns can be implemented with
advanced lead time?

e How can funds be reallocated with dengue
early warning alerts?

e How can physician knowledge and
response to VBDs be increased pre-
outbreak to enhance public health
preparedness?

(Diaz et al., 2024)
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Evaluation of the selected model after performing
cross validation from June 1999 to May 2022:

A) Monthly predicted dengue cases for
selected model (mean = solid orange line, 95%
credible interval = orange shading) compared to
observed dengue cases (solid black line).

B) Probability of an outbreak each month
(categorical in line with Low, Medium, High and
Very High risk levels).

C) Receiver Operating Characteristic (ROC)
curve for both the selected interaction (orange)
and baseline (turquoise) models, which are
displayed with 95% credible intervals (shading).
The ROC curve can statistically determine the
best probability trigger (circle) by maximising the
true positive rate (specificity) and minimising
the false positive rate (1-sensitivity). The Area
Under the ROC Curve (AUC) measures the
prediction accuracy where 1 represents a perfect
system such that the true positive rate = 1 and
false positive rate = 0.

(Fletcher et.al, 2025)
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100 % Dengue risk forecast issued for
June 2024 3 months ahead
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STRENGTHENING CLIMATE RESILIENT
HEALTH SYSTEMS IN THE CARIBBEAN

CLIMATE INFORMED EARLY WARNING SYSTEMS

Home About = &
CARPHA

Welcome!

This web platform hosts climate-integrated early wamings for dengue
oulbreaks in three Caribbean countries: Barbados, Grenada and Saint
Lucia. Dengue risk forecasis for up to 3 months ahead are generaled
on a manthly basis.

Please select a country on the right-hand side to access the disease
risk forecasts, You will also be able to find information about the
disease prediction model and visualisations of historical epidemiological
and meleoralogical data.

Note, you will need special permission to access forecasts and other
information for each couniry. You can request access by navigating o
About > Contact. Due 1o data confidentialily, access requesls may be

Select region from the map...

Saink Wincent
and the
Grenadinges

refused,
| Liafied | © DpanSirestilag, OObL
. OF from the drop down
Select country of interest
| i
Barbados
Grenada
o Home About ~ Forecast ~ Model verification Historical data
CARPHA
50 % m— Lo R
! Maedium Risk
Tha farecast predicitions are for dengue, = High Risk
70 % — Very High Risk
Plot typa:
O Gauge chart
Box plot
Probability density function
Outbreak threshold:
© 75ih percentile
A5th percentile
Forecast target month: - 100 %
96
Color palette:
O Traffic light
Colorblind friendily This gauge plot shows the predicted outbreak risk level and outbreak probability for the forecast month,
Greyscale
On this platiorm, we produce probabilistic foracasts for disease risk. This means that the modal outputs a
Forecas! issue month: range of plausible disease predictions with an associated Hkelihood instead of a single deterministic
Mar 2024 (valid for Jun 2024) - value, We generate multiple predictions (typically = 1000 samples) by accounting for inherent uncertainty

in the data and model paramelars.

A statistical Bayesian hierarchical model was specified
to estimate the monthly probability of dengue

outbreaks.
e Barbados
e St. Lucia
e Grenada

(Fletcher et al, 2025)



Key take aways
Sustainable & Operational Climate Services Need:

e Demand driven processes
e Transdisciplinary teams
e [rust

e Patience

e Deep Listening

e Co-learning, Co- production and Co-Delivery

e Translation between groups~ clear communication
e Boundary spanning scholars committed to working

across the climate and health interface
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