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The integration of climate and health sciences and services is vital to address growing health

risks from climate extremes, variability, and change, as well as ecosystem changes. A 10-year

strategy for advancing integrated climate and health science and services developed by a joint

World Health Organization-World Meteorological Organization expert group provides the

foundation for defining a set of good practices [1]. These underpinning principles can enhance

the working relations between disciplines and sectors and the effectiveness of applied climate

sciences.

Climate services for health are a form of partnership, defined as the iterative process of collabo-
ration between relevant multidisciplinary partners to identify, generate and build capacity to
develop, deliver, and use relevant and reliable climate knowledge to enhance decision-making and
action in the health sector. These “services” take many forms but have the common goal to pro-

duce integrated and actionable information to protect the health of individuals and build healthy

communities able to implement more resilient health systems, stemming from an evidence-based

perspective of past, present, or future states of climate-related risks to society. Climate services

draw upon information and knowledge not only about the climate, but weather, environment,

and other health determinants provided by diverse actors. Examples of climate services may

include monitoring and warning systems for population exposure to wildfire smoke, early warn-

ing systems for extreme temperatures, or forecasting infectious disease outbreak risks.

Here we synthesize a set of good practices and approaches (Fig 1) derived from experience,

gap analyses, expert opinion, and evaluations and research findings on the application of cli-

mate science and development of climate services for the health sector [2]. Employing these

principles can guide actors toward more successful partnerships and outcomes.
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Principles of good practice

Ensure climate services are demand driven and fit for purpose

The process of co-producing climate services must first and foremost be driven by what prob-

lem needs to be solved, and the specific decision and knowledge needs identified by relevant

stakeholders including communities, practitioners, and health decision makers. Health risks

are often highly localized to specific populations and geographies, and climate services must

provide the temporal and spatial resolution of information to address these specific risks. This

applies to remote areas which often lack the environmental, economic, social, and infrastruc-

tural resources, and can be isolated rapidly by extreme weather events, as well as urban areas

that not only have concentrated populations with high levels of vulnerabilities but also experi-

ence micro-climates, which require local information and data to develop tailored climate

services.

Take account of partner capacities and expectations

Building intersectoral collaboration and capacity calls for deliberate consideration of partner

expectations and the foundational capacities, context and constraints which represent their

“readiness” to co-produce climate services. This includes political will, governance mecha-

nisms, data and technical capacity, financial resources, and available social capital that can

help initiatives be more tailored to user needs and more readily implemented [3]. Common

expectations include that products and information are of high quality, accessible and under-

standable, reliable, credible, responsive, timely, suitable, legitimate, and respect ethical stan-

dards. Trust and accountability between partners can be achieved by recognizing and meeting

partners’ expectations and capacities.

Fig 1. Good practices for implementing integrated climate, environment and health sciences and services.

https://doi.org/10.1371/journal.pclm.0000304.g001
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Co-produce integrated products and services

Co-production, through collaboration and partnership, is fundamental to develop and use cli-

mate science and services that support health policies, programs, and practices. Integrating

diverse perspectives, expertise, and information from different sectors and actors beyond the

climate and health communities, including sub-populations, is often necessary to understand

and address increasingly complex health risks and impacts. A continuous dialogue is essential

to enhance capacity, develop trust and credibility, and ultimately design and sustain effective

fit-for-purpose applications, such as early warnings for extreme heat events or severe storms.

Co-production facilitates active collaboration and greater agility to anticipate and respond to

severe weather events and unprecedented climate impacts that can strike communities and

health systems.

Harness transdisciplinary approaches and information

Health risks associated with climate, weather and environmental hazards are often cascading,

compounding and systemic, and may emanate from other sectors such as agriculture, water,

energy, or other infrastructure. To understand and manage these climate-related health risks

and inform risk management and adaptation, data and information from diverse sources,

knowledge types, sectors, and disciplines, which span multiple time scales and geographic

scales are often fundamental. Integrated approaches such as One Health [4], Planetary Health,

and multi-hazard Health Emergency and Disaster Risk Management [5] can help break down

disciplinary silos and establish integrated systems and mechanisms for collecting and using

available information.

Ensure services are science and evidence driven

The health sector is an evidence-based domain with robust processes that deliver reliable

research and evaluation findings. Information inputs coming from outside the health sector

need to be subjected to similar scrutiny and data quality standards. An iterative science to ser-

vices approach [6] can help experimental and operational climate services co-produce evi-

dence-based products and services based on robust fundamental and mechanistic research,

and evaluations.

Exemplify value-based practices

Promote ethical, equitable, and inclusive climate services. Providing ethical climate ser-

vices [7] is essential if investments are to benefit and target the most at-risk populations. This

includes promoting equitable access to information, and the prioritization and targeting of ser-

vices and information dissemination to those most at risk. Consideration of economic, social,

political, and cultural factors affecting exposure and vulnerability and the ability to participate

in co-production activities and act on available information [8] is key in climate service devel-

opment and delivery. Assessments and monitoring can be used to inform whether the process

and outcomes meet expected criteria, and whether services and actions are sufficiently ethical,

inclusive, and equitable.

Be transparent about data limitations and approaches. Recognition of data limitations

and levels of uncertainty in both health and climate data is critical for developing effective and

trustworthy services. Data limitations may stem from different sources, ranging from limita-

tions or imprecision in the data collection and processing, to ambiguously defined concepts or

terminology, incomplete understanding of critical processes, or uncertainty about future
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climate and human behaviors. Communicating and addressing data limitations and require-

ments can strengthen partnerships and trust building.

Demonstrate the value of collaboration. The collaboration required to co-produce cli-

mate services comes with inherent human, technical and financial resource costs. To maintain

and sustain a climate service partnership over time, the value of the outcome which could not

be achieved by one partner or sector alone must be demonstrated to secure financial and often

political support. It must also be demonstrated that in the context of health protection this col-

laborative intervention is a cost-effective way of saving lives. This value can also be measured

in terms of providing legitimate and authoritative information, providing space for innovation

and creativity, leveraging knowledge of other disciplines. To ensure that the time and effort of

the collaboration is worthwhile, steps to monitor and value the costs of collaboration as part of

the pathway to viable products and services can help sustain services.

Communicate effectively across sectors

Sustained engagement between climate, health and other sectors depends upon effective com-

munication, common terminology, and mutual understanding. Climate and health profession-

als play a key role in communicating health risks associated with weather, climate variability

and climate change with stakeholders and the public. Joint messaging and communication can

help reflect shared responsibilities and expertise. This includes using joint communication

platforms and mechanisms that can accelerate transdisciplinary capacity for collaboration and

mutual understanding [9,10].

Way forward

Greater investment in integrated climate and health sciences and services is vital for climate-

resilient health systems and preparing at risk communities to better anticipate and respond to

climate change, extreme weather, and other environmental threats [11]. Over the last few

decades pioneering scientists from National Meteorological Services, Public Health agencies,

academia and increasingly the private sector, have demonstrated that co-production of applied

climate services for health can save lives [2]. Remembering and employing these good practices

can help climate and health actors to come together to inform collaborative and innovative

solutions to the complex and dynamic health risks posed by climate change.
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