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ABSTRACT
Over the past decade, the Caribbean region has been 
challenged by compound climate and health hazards, 
including tropical storms, extreme heat and droughts 
and overlapping epidemics of mosquito- borne diseases, 
including dengue, chikungunya and Zika. Early warning 
systems (EWS) are a key climate change adaptation 
strategy for the health sector. An EWS can integrate 
climate information in forecasting models to predict 
the risk of disease outbreaks several weeks or months 
in advance. In this article, we share our experiences of 
co- learning during the process of co- creating a dengue 
EWS for the health sector in Barbados, and we discuss 
barriers to implementation as well as key opportunities. 
This process has involved bringing together health and 
climate practitioners with transdisciplinary researchers 
to jointly identify needs and priorities, assess available 
data, co- create an early warning tool, gather feedback via 
national and regional consultations and conduct trainings. 
Implementation is ongoing and our team continues to 
be committed to a long- term process of collaboration. 
Developing strong partnerships, particularly between 
the climate and health sectors in Barbados, has been a 
critical part of the research and development. In many 
countries, the national climate and health sectors have 
not worked together in a sustained or formal manner. This 
collaborative process has purposefully pushed us out of 
our comfort zone, challenging us to venture beyond our 
institutional and disciplinary silos. Through the co- creation 
of the EWS, we anticipate that the Barbados health system 
will be better able to mainstream climate information into 
decision- making processes using tailored tools, such as 
epidemic forecast reports, risk maps and climate- health 
bulletins, ultimately increasing the resilience of the health 
system.

INTRODUCTION
Over the past decade, the Caribbean region 
has been challenged by the co- circulation and 
overlapping epidemics of dengue, chikun-
gunya and Zika viruses, which are transmitted 
to humans by the Aedes aegypti mosquito. A 
recent analysis found that the Caribbean 

region had the third highest burden of 
dengue fever globally (following South Asia 
and Southeast Asia),1 although estimates may 
be skewed upwards in the Caribbean due 
to high healthcare- seeking behaviour and 
healthcare access, and low population esti-
mates. The concurrent COVID- 19 pandemic 
has both drained and diverted public health 
funding, resulting in declining resources to 
combat mosquito- borne diseases, despite 
global calls to sustain vector- borne disease 
control efforts.2

Small island developing states in the Carib-
bean are highly vulnerable to climate vari-
ability and climate change.3–6 Extreme climate 
events, such as tropical storms and droughts, 

Summary box

 ► Through a co- learning and co- creation process, 
health systems are better able to mainstream cli-
mate information into decision- making processes 
through the use of tailored tools such epidemic fore-
cast reports, climate risk maps or seasonal climate- 
health bulletins.

 ► Strategies to develop strong climate and health part-
nerships include buy- in from senior leadership and 
mandates for the health sector to address the threats 
posed by climate extremes and climate change, and 
for the climate sector to address health impacts.

 ► An epidemic early warning system (EWS) should 
be tailored to meet the needs of diverse end us-
ers, including actors that work across health policy, 
practice and research, disaster risk and water man-
agement, which may vary depending on their role 
(e.g., planning, resource allocation, policy, commu-
nity outreach, research, operations).

 ► Key challenges to the sustainable implementation of 
a dengue EWS include lack of technological capacity 
and human resources in national climate and health 
institutions and lack of sustained funding to transi-
tion from a pilot system to an operational system.
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can increase the risk of mosquito- borne disease epidemics 
due to the impact of variations in temperature and rain-
fall on the mosquito life cycle, transmission of viruses 
and mosquito larval habitat.7 The optimal temperature 
for dengue fever transmission by the Ae. aegypti mosquito, 
the primary vector in the Caribbean, is 29.1°C, with trans-
mission rates declining in excessively cool or hot condi-
tions above or below this optimum temperature.8 As 
weather patterns continue to shift due to global heating, 
the epidemiology of these ‘climate sensitive’ diseases will 
also evolve, affecting when and where outbreaks occur, 
and the magnitude of the outbreaks.9–13 Novel tools and 
sustained strategies are urgently needed to increase the 
capacity of the public health sector to combat mosquito- 
borne disease epidemics in the context of global envi-
ronmental changes.3 However, the capacity in Caribbean 
countries to develop these tools is currently low, with only 
one National Meteorological and Hydrological Service 
reported as offering specialised climate information 
services for the health sector.14

One promising adaptation strategy for the health sector 
is the development of epidemic early warning systems 
(EWS) that integrate climate information in forecasting 
models to predict the risk of disease outbreaks several 
weeks or months in advance.3 Examples of climate infor-
mation include rainfall or temperature measurements 
from local weather stations, data from satellite imagery 
(earth observations), gridded reanalysis or data from 
an ensemble of seasonal climate forecasts. An EWS is 
tailored to support the needs of the end user—in this 
case the public health sector—providing timely and 
accurate information that can guide decisions about 
early interventions to prevent an epidemic. An EWS is an 
example of a ‘climate service for the health sector.’ The 
Global Framework for Climate Services (GFCS) provides 
key global guidelines for their development.15 Of note, 
potential health sector end users include diverse actors 
that work across health policy, practice and research, 
and whose needs may vary depending on their role 
(e.g., planning, resource allocation, policy, community 
outreach, research, operations).15 Other end users of a 
dengue EWS may come from key sectors such as disaster 
risk management, water, education and tourism.

CO-LEARNING DURING THE CO-CREATION OF CLIMATE 
SERVICES
The co- creation of climate services, through a collab-
orative transdisciplinary approach, is a best practice to 
develop a climate service for health and other sectors.15–18 
Mauser et al19 describe co- creation as a process that spans 
co- design, co- production and co- dissemination. A trans-
disciplinary science approach is problem driven and solu-
tion oriented,20 integrating knowledge, tools and ways of 
thinking from multiple perspectives 21 through an inter-
active and participatory process involving researchers 
from diverse disciplines and relevant stakeholders from 
the public sector, private sector and/or civil society.22 

The co- creation of an EWS can also be understood as a 
collaborative modelling process, as described by Voinov 
and Bousquet.23 The process begins with the definition 
of the problem and identification of goals and decisions 
to be made, followed by identifying and engaging with 
stakeholders, choosing data analysis and modelling tools, 
collaboratively collecting and processing data, defining 
the system and developing conceptual models, running 
the model, discussing results, improving the design and 
finally, the implementation of actions. The modelling 
is supported by ongoing evaluation and feedback from 
participants, resulting in co- learning.23 24 Through this 
collaborative approach, the final product is more likely 
to be relevant, credible and legitimate—increasing the 
potential for the climate service to be translated into 
action by the health sector.19 25

The Flagship report of the Alliance for Health Policy 
and Systems Research, Learning health systems—pathways to 
progress, emphasises that ‘learning—at individual, team, 
organisational and cross- organisational levels—is funda-
mental to the strengthening of health systems and the 
achievement of health goals.’ The authors emphasise 
that learning processes can drive broader changes at 
the organisational level and across multiple organisa-
tions or sectors in response to challenges, such as the 
health impacts of global heating. A focus on equitable 
co- learning allows for individuals, teams and institutions 
to learn from each other, ultimately increasing the resil-
ience of health systems.26 At the team level, co- learning 
facilitates a better understanding of roles, responsibilities 
and expectations.15–17 26 However, at the health system 
level, learning occurs across multiple levels of an organi-
sation and across organisations, thereby supporting adap-
tation and innovation, as in the case of a novel dengue 
EWS. Through this co- learning process, we anticipate 
that the health system will be better able to mainstream 
climate information into decision- making processes 
through the use of tailored tools such as epidemic fore-
cast reports, climate risk maps or seasonal climate- health 
bulletins that form part of an EWS. We also anticipate 
that the climate system will be better able to support 
the operationalisation of climate- informed tools for the 
health sector. In the following, we share the experience 
of co- learning during the process of co- creating a dengue 
EWS for Barbados.

A DENGUE EARLY WARNING SYSTEM IN BARBADOS
Barbados is a small island developing state in the Eastern 
Caribbean. In 2017, Barbados had the highest age- 
standardised incidence rate of dengue worldwide.1 Other 
countries from the Caribbean were also among the top 
10 countries with the highest rates (Dominica, Trinidad 
and Tobago, Antigua and Barbuda, and Saint Lucia).1 
Barbados reported 4362 dengue cases from 2014 to 2020 
(annual average of 21 cases per 10 000 population).27 
Outbreaks of chikungunya and Zika were reported for 
the first time in 2014 and 2015–2016, respectively.28 
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The economy of Barbados and many Caribbean islands 
is based on tourism and service industries; therefore, 
mosquito- borne diseases present a threat to the health of 
local residents, visitors and the economy.

In 2017, the Barbados Ministry of Health and Well-
ness (MHW) began partnering with the regional climate 
organisation and an international group of researchers 
to develop climate- informed disease forecast models to 
address the rising burden of mosquito- borne diseases. 
The project was initially coordinated by the Caribbean 
Institute for Meteorology and Hydrology (CIMH), which 
hosts the World Meteorological Organization- designated 
Regional Climate Centre for the Caribbean. The project 
was supported by the United States Agency for Interna-
tional Development- funded Programme for Building 
Regional Climate Capacity in the Caribbean.29 Subse-
quent work has been supported by the Red Cross Red 
Crescent Climate Centre. This collaboration is ongoing, 
with team members from the MHW, the Barbados 
Meteorological Services (BMS), the CIMH (also based 
in Barbados), the Caribbean Public Health Agency 
(CARPHA) and academic researchers with diverse expe-
rience in mathematical modelling, geography, epidemi-
ology, public health and policy research.

To manage dengue risk, the MWH in Barbados 
currently relies on the early recognition of increasing 
dengue incidence compared with seasonal averages from 
previous years and monitoring syndromic data.7 The 
MHW anticipates an annual peak in dengue incidence 
during the warm and rainy season, although quantita-
tive climate information and epidemiological data are 
not yet formally linked or analysed. When the collabo-
ration began, the MHW had recognised the potential to 
harness collaborative data analysis given the existence of 
nearly two decades worth of dengue case data and limited 
capacity for in- house analysis (e.g., in terms of personnel, 
skills and issues related to time).

The process of co- creating the EWS is ongoing and has 
included engagement of practitioners to assess needs 
and priorities, identify key partners, an audit of available 
health and climate data, cleaning/collation of relevant 
data, co- development of the forecast model, feedback 
from practitioners via national and regional consulta-
tions, and webinar trainings for climate and health prac-
titioners. Through the co- creation process, the team also 
identified a number of challenges to the implementation 
of a dengue EWS and solutions to address these chal-
lenges, which are described in the box below (box 1).

Learning about sectoral needs, priorities and perceptions
Through a series of stakeholder interviews and question-
naires, the team learnt about needs, priorities, existing 
mandates, capacity gaps and strengths, perceptions of 
climate- health linkages, existing use of climate informa-
tion in the health sector, and strategies to strengthen 
the climate- health interface.30 Through mapping of key 
stakeholders, the team identified a diverse web of insti-
tutions involved in dengue control, and institutions that 

could become more involved, such as local universities 
and the private sector. It was noted that there were no 
formal existing collaborations between the climate and 

Box 1 Key implementation challenges for a dengue 
early warning system (EWS) in Barbados and the team’s 
responses

Implementation challenges:
 ► Lack of sustained funding to transition from a pilot system to oper-
ational system.

 ► Lack of current technological/procedural capacity (eg, Geographic 
Information Systems (GIS), software engineers, statistical and/or 
modelling expertise) and financial/human resources in the Ministry 
of Health and Wellness (MHW) to implement an operational EWS.

 ► Lack of fine- scale climate data at a subnational level, linked to geo-
referenced epidemiological information, that would allow for spa-
tially resolved probabilistic forecasts of diseased risk at the level 
of health districts.

 ► Lack of personnel dedicated to the curation and management 
of climate and health data, which limits effective data sharing in 
real- time.

 ► Lack of a specific mandate to address climate- health work in both 
the health and climate sectors, resulting in lack of dedicated per-
sonnel and resources.

 ► Lack of formalised partnerships (eg, Memoranda of Understanding 
(MOUs)) between national- level climate and health communities to 
facilitate a joint work plan, data sharing, and modelling.

 ► Challenges in translating probabilistic outbreak forecasts into im-
pact alerts with response messages.

Solutions:
 ► Simplifying the modelling process, to use the most simple and 
parsimonious model to derive skilful dengue forecasts 3 months 
in advance. This was done by identifying optimum climate- disease 
case lags in the model and ensuring that the model did not have to 
rely on a live stream of health surveillance data, which can often be 
disrupted, particularly during a pandemic or other disaster.

 ► Convening of online spaces of dialogue and joint training with na-
tional and regional climate and health sectors to co- create the EWS, 
refine the model and visualisations according to stakeholder needs 
and ensure a sense of ownership of the product by partners.

 ► Leveraging of the existing online weather/climate hazard messag-
ing platform operated by the Barbados Meteorological Services 
(BMS). The team is working to translate the probabilistic outbreak 
forecasts into impact- level warnings, using decision matrices, to 
combine level of certainty in the forecast with urgency for action 
based on other impact- based forecasting tools hosted by the BMS 
on their website. This has resulted in BMS and MHW working to-
gether and learning from each other to find solutions to host the 
online EWS and ensure its sustainability in partnership with the 
Caribbean Institute for Meteorology and Hydrology (CIMH) and the 
Caribbean Public Health Agency (CARPHA).

 ► In 2017 and 2020, CIMH and CARPHA signed a multi- year collabo-
rative letter of agreement, thus acting as a model for national- level 
collaborations and playing a leadership role in the region. In part-
nership with the Pan American Health Organization (PAHO), these 
institutions have pioneered an interdisciplinary regional science 
agenda to advance climate- informed health EWSs at regional and 
national levels. By identifying climate services for health as a priori-
ty area and committing to jointly address gaps, they have sustained 
the engagement with the national health and climate stakeholders, 
despite short- term project funding cycles.
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health sectors, and that this needed to be remedied 
if the country wanted to develop sustainable climate 
services for the health sector. The team co- learnt about 
strategies to strengthen climate- health partnerships, 
including:

 ► Securing support from the senior leadership of the 
MHW early on to ensure that climate and health was 
a priority on the national health agenda.

 ► Creation of a mandate for the health sector to address 
climate impacts, and for the weather/climate sector 
to address health impacts.

 ► Formal institutional agreements, such as MOUs 
between climate and health sectors.

 ► National committees on climate and health with joint 
work plans with dedicated institutional and human 
resources.

 ► Data sharing agreements and protocols to ensure 
compatible scale and format of data.

 ► Regular meetings between the climate and health 
sectors to review climate and arbovirus forecasts.

 ► Joint trainings for climate and health sectors.
 ► Designation of institutions responsible for imple-

menting and sustaining the EWS.
The team co- learnt about the ideal characteristics of a 

dengue EWS from the perspective of national climate and 
health stakeholders (e.g., the best time frame for fore-
casts and communication platforms). The climate sector 
learnt about the needs of the health sector with respect to 
climate information, and the health sector learnt about 
the capabilities of the climate sector to support their 
decision- making processes (e.g., the kinds of platforms 
and interfaces that could support an EWS, prior experi-
ence with developing climate services for other sectors 
and issuing climate alerts). The team also learnt about 
the training needs of health and climate sectors to enable 
an operational EWS, particularly the need for additional 
personnel trained in GIS, data management and data 
analysis in the health sector.

Learning about the potential use of climate information for a 
dengue EWS
The team was able to successfully create a pilot dengue 
prediction tool that incorporated climate information 
into a forecast model to predict the risk of outbreaks 3 
months in advance.7 This experience taught the team 
about the value of collaborative data analysis and how 
climate information could potentially be used by the 
health sector to inform decision- making in Barbados.

Through the modelling process, the team learnt 
that both excess rainfall and drought conditions could 
increase the risk of dengue outbreaks at different time-
frames, thus providing critical local evidence of the 
effects of climate on dengue transmission.7 It was found 
that wetter conditions could increase the likelihood of 
a disease outbreak up to 2 months later, likely due to 
the accumulation of rainwater in seasonal watercourses 
or other water receptacles, thereby increasing mosquito 
habitat. It was also found that drought conditions also 
increased the likelihood of a dengue outbreak 3–5 
months later, likely due to water storage in uncovered 
containers around the home during periods of water 
scarcity. Water storage is a key issue to address in water 
scarce countries, like Barbados, where household water 
storage has been promoted as a climate change adap-
tation strategy. This finding taught the team about the 
need to collaborate with urban planners and other stake-
holders involved with building ordinances.

These findings revealed the importance of public health 
messaging on proper water storage during drought periods 
in the Caribbean Health Climatic Bulletin.29 The finding 
was cited in the monitoring section of the December 2020 
edition of the Bulletin, advising public health stakeholders 
that climate conditions in the Caribbean were optimal for 
mosquito proliferation and dengue outbreaks throughout 
2020, due to a widespread drought in the first half of 2020 
followed by an intense heat season and excessive rain-
fall, particularly in the Eastern Caribbean31 (figure 1). In 

Figure 1 Image extracted from the December 2020 Health Climatic Bulletin linking the team’s research findings to climate 
conditions and dengue risk in the Eastern Caribbean.31
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Barbados, the MHW had already intensified monitoring for 
dengue outbreaks following the record increase in dengue 
cases in Latin America and the Caribbean, beginning in 
2018 and continuing into 2019. Based on past experience, 
the MHW expected a similar increase in cases in Barbados 
and they were proactively issuing intermittent public 
messaging on avoidance of mosquito breeding, including 
on safe water storage. The recommendations issued in 
the December 2020 bulletin served to reinforce ongoing 
preventative actions.

The Barbados MWH has learnt how to use and interpret 
the regional Health Climatic Bulletin to inform quarterly 
planning, an important first step towards mainstreaming of 
climate information in health operations. They also receive 
information from the BMS Monthly Climate Outlook News-
letter, providing national- level weather and climate infor-
mation. The team co- learnt about the potential to improve 
these products by incorporating quantitative information 
on dengue risk7 or other climate- sensitive health issues.

The team co- learnt about effective messaging and alert 
systems for health hazards through the climate services 
online platform that is currently hosted by the BMS on their 
website. This platform provides warnings on a range of mete-
orological hazards. The team are exploring ways to trans-
late probabilistic outbreak forecasts into impact level alerts, 
using decision matrices. This would allow the alert message 
to combine the level of certainty in the forecast with urgency 
for action, similar to other impact- based forecasting tools 
hosted by the BMS. The team also learnt that strong consid-
eration must be given to the inclusion of success indicators 
of early detection and prevention, to avoid successful predic-
tions that lead to preventative action being interpreted as 
false alarms from the EWS. The team discussed ways to auto-
mate the EWS and to minimise the human input needed to 
generate future forecasts, thus enhancing the sustainability 
of the system. For example, the team adapted the model so 
that it did not rely on a live stream of health surveillance 
data, which is vulnerable to disruptions such as during a 
pandemic or other disaster.

Simple automation—using an impact matrix with 
predefined and agreed upon language and thresholds for 
warning levels (e.g., low, medium, high risk)—is essential for 
the sustainability mentioned above. The BMS have adopted 
a similar approach for other meteorological hazards with 
different sectors in the country. During the warning gener-
ation process, there is little or no human input needed to 
specify the impacts expected during a particular hazard 
event. This has resulted in the BMS and MHW working 
together and learning from each other to find solutions to 
host the online EWS and ensure its sustainability in partner-
ship with regional partners such as CIMH and CARPHA.

Learning about limits to spatial tools on small islands
During the development of the EWS, the team learnt about 
the potential use of georeferenced disease case data and 
spatial analysis, such as hotspot mapping, to inform public 
health policy and response. For example, dengue cases 

reported from health districts can be used as data inputs 
for hotspot analyses and risk mapping. The team learnt that 
there are limitations to consider when applying spatial statis-
tics to epidemiological information on small islands. In an 
analysis of chikungunya data, an emerging disease, the data 
were simply too sparse to detect hotspots. Applying routine 
data preparations to account for variability in data structure 
(e.g., underlying population distribution) led to results that 
were still skewed.32 The team learnt that hotspot mapping 
was a powerful tool for inform health agencies and guide 
further research; however, they must critically assess the 
applicability of the analyses when used with data from small 
islands, like Barbados, or data from small disease outbreaks.

Learning at the regional level informs practice at the national 
level
Learning at the national level was informed by strong, 
emerging partnerships between regional climate and 
health organisations.29 In 2017, CARPHA signed onto a 
CIMH- led multi- institutional letter of agreement (LoA) 
promoting the co- development of climate services across 
several climate- sensitive sectors, including health.33 More 
recently in 2020, CARPHA renewed its LoA commit-
ment until 2022. Since 2017, these regional entities 
have engaged in an ongoing collaboration with the 
Pan American Health Organization (PAHO) to co- de-
sign, co- develop and co- deliver the quarterly Caribbean 
Health Climatic Bulletin, a climate service for the health 
sector. Each quarter, representatives from CARPHA, 
PAHO and CIMH come together to review the upcoming 
seasonal climate forecast and they jointly develop and 
issue expert statements on likely health impacts for the 
region. This Bulletin is shared with Ministries of Health 
and other interested stakeholders across the region, 
such as the tourism sectors. The Bulletin is also shared 
with Caribbean National Institutes of Meteorology and 
Hydrology, some of which adapt the information from 
the Bulletin for use in their own national bulletins. This 
experience established a precedent for operationalising 
climate- health collaborations in the Caribbean. This 
has informed subsequent efforts to issue national- level 
messages on climate and health in Barbados, Dominica, 
Saint Lucia, Grenada, St. Vincent and the Grenadines, 
Jamaica, and, more recently, in Guyana.

CONCLUSIONS
Equitable and effective collaboration, with an emphasis 
on co- learning, creates an environment that enables 
the translation of scientific knowledge to public health 
action. Prior authors established that a trusting rela-
tionship sets the foundation for sustained engagements 
between providers of climate services and end users—
the health sector in this case.14 16 17 As noted by Hewitt 
et al, significant time and effort are needed to build and 
sustain these trusting relationships.34 Key strategies and 
best practices for the creation of climate- informed tools 
have guided this project15 17 26 35 and this experience 
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can serve to inform others. However, our collaborative 
process emerged and evolved in response to the unique 
local context and experiences of the team.

In the experience shared here, the team adopted a 
collaborative co- creation approach whereby team members 
worked together through a continuous and iterative process 
spanning the design and development of the EWS.19 Team 
members were encouraged to be open to new ways of 
thinking. Decisions about the EWS were made through a 
deliberative consensus process that sought to balance the 
needs and capabilities of the team. The approach was inclu-
sive, adaptable, reflective and flexible to changing condi-
tions, following best practices for the co- creation of climate 
informed tools.35 Team members continue to be committed 
to a long- term process of collaboration.

Co- learning was a key component of the collabora-
tive process. Team members learnt from each other as 
equals and gained a better understanding of each other’s 
roles, responsibilities and expectations. This focus on 
co- learning facilitated the team’s comprehension of 
institutional contexts and the identifiation of solutions 
to EWS implementation (box 1). Through this process, 
the team co- learnt about the local social, environmental 
and climate factors influencing dengue transmission, 
resulting in more accurate interpretations of the model 
results and translation of the results to public health 
messages. Importantly, the team was better able to 
adapt and respond to the health sector’s needs, which 
have evolved over the course of the project due to the 
COVID- 19 pandemic and other factors.

Ongoing engagement over the last five years has built 
trusting relationships. By engaging with key partners 
from the beginning of the process, the team cultivated 
a shared sense of ownership of the EWS. This helped to 
ensure that the health sector perceived that their needs 
and priorities were being addressed, that the EWS had 
the potential to impact a health outcome that they consid-
ered to be important, and that the EWS could help them 
to better use their resources to reduce the burden of 
disease. This process aided in creating a sense of account-
ability of the joint commitments and outcomes of the 
collaboration by the national climate and health sectors. 
The team continues to work to ensure that the national 
climate and health organisations have the appropriate 
resources and capabilities to engage in the creation and 
implementation of the EWS.

Developing strong intersectoral partnerships, particu-
larly between the national climate and health sectors, was 
a critical part of the research and development process. 
This process revealed differences in priorities, mandates, 
technical/academic training and language, pushing 
team members out of our comfort zones and challenging 
us to venture beyond institutional and disciplinary silos. 
The team learnt about the importance of harnessing 
the diverse experiences, perspectives and skills of the 
community of practice to provide the greatest opportu-
nity to develop an EWS. Stakeholder engagement plans 
that foster inclusion, diversity, accessibility and equity can 

address this goal, allowing partners to maximally achieve 
the project goals while respecting values, beliefs and 
customs throughout the co- creation process.

The experience of co- learning in Barbados can inform 
critical efforts by health systems around the world to address 
the impact climate change, particularly in the Global South. 
This collaborative co- learning process and the EWS model-
ling framework is being shared with other Caribbean coun-
tries. However, one of the major challenges is the need for 
sustained institutional and financial support to operation-
alise an EWS. Global funding for climate change adapta-
tion in small island developing states is needed urgently, 
coupled with efforts to increase national capacities and to 
create national mandates for the health sector to address 
the impacts of climate on health.
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