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Vector for dengue, Zika, chikungunya, & yellow fever

Lay its eggs in clean, stagnant water 

Breeding sites include water containers, flower pots, tires etc.

Daytime biter, with peak periods between morning & dusk

Aedes aegypti:
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CLIMATE AND VBDS
 Climate change and natural variability impact disease

risk in the following ways: 

0401

EXPANDED
GEOGRAPHIC RANGE 

02

INCREASED HABITAT
DISTRIBUTION

03 05

BEHAVIOR CHANGES

(Laporta et al., 2023)



CONSIDERING BOTH CLIMATE CHANGE AND NATURAL CLIMATE VARIABILITY
CAN BE CRUCIAL FOR UNDERSTANDING DENGUE TRANSMISON.

Essential for models to consider both long-term
climate change trends and short-term natural
climate variability.

Only considering one might lead to incomplete
or inaccurate predictions. 

It is important to allocate resources for both
immediate threats and long-term challenges. 



In 2021 we conducted a landscape analysis with Wellcome Trust
on available climate tools for infectious diseases​
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.

Too many climate tools remain academic exercises. 

Why? 
Lack of true co-production methodology, aka not listening
to the demand identified by decicion makers to create
useful and usable services.



STATE OF CLIMATE AND HEALTH - BARRIERS TO DECISION MAKERS



CLIMATE AND HEALTH PARTNERS & STAKEHOLDERS
IDENTIFIED SEVERAL IMPLEMENTATION CHALLENGES:

Lack of financial resources 
Lack of technical expertise
Lack of personnel dedicated to climate & health data
Lack of mandates to address climate-health work 
Lack of formalized partnerships (e.g., MOUs) 
Challenges in translating forecasts into alerts 



 How can we develop impactful climate services to support
decision makers and create more equitable and resilient

health systems?

demand driven
+

co-produced & co-delivered
+

transdisciplinary  approach



DEMAND IS DEFINED BY COUNTRY PRIORITIES



TRANSDISCIPLINARY SCIENCE APPROACH FOR EARLY WARNING 

(Diaz et al., 2024)
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SERVICE & IMPLEMENTATION 



(Diaz et al., 2024)



(Fletcher et.al, 2025)

 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)

Dengue risk forecast issued for
June 2024 3 months ahead

represented by: a) the outbreak
probability and associated
outbreak risk level with the
trigger threshold annotated
(arrow and text), and b) the

probability density function of
the model predicted dengue

cases with the outbreak
threshold annotated (red line).



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

Barbados
St. Lucia
Grenada (Fletcher et al, 2025)



Key take aways

 Sustainable & Operational Climate Services Need:
 

Demand driven processes
Transdisciplinary teams
Trust
Patience  
Deep Listening 
Co-learning, Co- production and Co-Delivery
Translation between groups~ clear communication
Boundary spanning scholars committed to working
across the climate and health interface
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Together we can build climate resilient health systems.


