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Section 5.1: 

Designing programmes to implement and scale up climate-
informed decision support tools

Learning objectives: 

• Evidence the associations between disease outcomes and 
climate-informed predictors and operational factors in the 
process

• Understand methods for engaging key partners and 
stakeholders in the development and evaluation of the tool

• Identify aspects to consider for the implementation, 
integration, and coordination of the tool
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Background

Infectious disease outbreaks threaten the stability of national health systems worldwide. 
Every year, late detection and inadequate response mechanisms compound the effects of 
rapid infectious disease transmission. Currently, the initiation of interventions is heavily reliant 
on surveillance data from climate and clinical passive surveillance systems, and their 
combination in a climate-informed decision tool shows promising potential. 

To function effectively, a climate-informed decision tool should be perceived as an 
information system designed to support decision-making by national- and local-level 
institutions, while also enabling vulnerable groups in society to take actions to mitigate the 
impacts of impending risks. 

This section proposes and discusses key aspects for designing programmes to enable the 
overall evaluation of the implementation, integration and coordination of climate-informed 
decision support tools.



How this section is organised

This section aims to present and discuss key aspects of developing a logic model, as well as methods for 
implementing and maintaining climate-informed decision tools. This programme is guiding the involvement of 
key partners and stakeholders in the evaluation process.

It is organised around four objectives, each explored in its own part:

• Introduce means for analysing the rising global public health threats posed by climate-sensitive diseases 
and the urgent need for robust, data-informed prediction systems.

• Illustrate mechanisms for constructing the organisational, technical, and data foundations required to set 
up a climate-informed decision tool before deployment.

• Demonstrate approaches for piloting and expanding a climate-informed decision tool from a pilot project 
to a national tool, ensuring wide geographic coverage and strong local capacity.

• Identify aspects to consider for ensuring the long-term reliability and accuracy of a climate-informed 
decision support tool through regular maintenance, annual calibration, and continuous feedback.



Objective 1
Introduces means for analysing the rising 

global public health threats posed by climate-

sensitive diseases and the urgent need for 

robust, data-informed prediction systems.

Essentially, all programme designs, including 

the implementation and integration of the tool 

should be based on existing evidence outlining 

the relationships between disease outcomes, 

their predictors and mechanisms.

© WHO/Monique Jacot



Environmental Drivers

Rising temperatures, erratic rainfall, and extreme 

weather alter insect vectors' geographic ranges 

and accelerate pathogen development. Systems 

are vulnerable to sudden environmental shifts.

Public Health Burden

Developing nations encounter severe challenges 

with endemic transmission of dengue, chikungunya, 

Zika, cholera, and malaria, requiring proactive 

instead of passive healthcare models.

Climate-Sensitive Disease Threat



Collaborative Co-Design

A climate-informed decision support tool, namely the Early Warning and Response System 

for climate-sensitive diseases (EWARS-csd), was launched in 2012 by the Special 

Programme for Research and Training in Tropical Diseases / TDR (WHO/World 

Bank/UNDP/UNICEF) alongside the University of Gothenburg and other partners. Both 

TDR and the WHO Climate Change and Health team contributed to the tool’s further 

development and roll-out at the country level. 

This joint initiative brought together ministries of health, meteorological agencies, and 

district health managers across five WHO regions to establish a unified predictive platform.

The genesis & evolution of a climate-informed decision support tool



The case of developing a Climate-informed tool for dengue 
outbreaks, TDR, WHO 

2011-14 2011-12 2012-14

Systematic 

literature 

reviews

Country case 

studies on 

dengue 

surveillance

Retrospective study 

on outbreak 

definition and alarm 

signals 

Prospective study of 

new model of 

outbreak detection & 

response

2014-16

10 countries:

Brazil, 

Colombia,

Dominican Rep., 

Mexico, Peru,

Vietnam, 

Malaysia, 

Sri Lanka, 

Indonesia, 

Maldives

5 countries: 

Brazil, Dom. Rep,

Mexico, 

Vietnam, Malaysia

5 countries: 

Brazil, Mexico, 

Malaysia 

Plus:

Dominican Rep, 

Vietnam 

5 Reviews on: 

Surveillance 

systems, 

Contingency 

plans, cost of 

dengue outbreaks, 

Vector 

management

Innovating EWARS

Automatized

dashboards,

Capacity building

2016 onwards

Mexico introduced

EWARS at the 

national level;

Regional & country 

training;

Automatic calibration

Case Study



The ‘designers’ of the new 
system (expert panel, 
statistical modellers, 
entomologists and 
epidemiologists)

Districts 
health 

managers

Directorate of 
national surveillance 
program and vector 

control

Local 
Meteorological 

stations (via 
MOUs)

Users from 
district levels 

who will be using 
the EWARS 

Global entities; WHO-
TDR, UNICEF, PAHO, 

SEARO, World 
Meteorological 

Organization (WMO)

This is an example of the TDR-
WHO Early Warning System for 
dengue outbreak

The Co-creation of the tool 
maintained equal and consistent 
participation of all partner countries 
throughout the tool design, 
development, and testing 
and innovation.

The case of developing a Climate-informed tool for dengue 
outbreaks, TDR, WHO 

Case Study



17+
ACTIVE COUNTRIES

Global Validation

The climate-informed decision support tool is used and 

validated across 17+ countries in five WHO regions 

(including Mexico, Colombia, Dominican Republic, Ethiopia, 

Burkina Faso, Thailand and others).

It provides outbreak warnings ranging between 4 and 12 

weeks in advance, allowing for highly targeted vector control 

operations. This window is specifically designed to optimize 

the disease-associated operational activities.

Proven Global Footprint



— Focuses on stakeholder mobilisation, targeting priority diseases, checking 

data quality, and setting up initial local servers.

— Running climate-informed decision tool in select districts, generating 

prospective bulletins, and establishing response mechanisms.

— Transitioning to national capacity, standardising training programs, and 

optimising thresholds.

— Continuous calibration, system maintenance, and programmatic integration 

within existing health frameworks.

Key Implementation Process



Objective 2
Illustrate mechanisms for constructing the 

organisational, technical, and data foundations 

required to set up a climate-informed decision 

support tool before deployment.

To ensure an effective implementation 

of a climate-informed decision support tool, 

it should be people- and system-centred 

and integrate elements underpinned by 

effective institutional arrangements and the 

involvement of all relevant stakeholders. 



Target Disease Selection

Focus first on prioritised climate-sensitive diseases 

(e.g., dengue, chikungunya, Zika, meningitis, 

cholera). It is recommended to start with one 

disease and add others once users are familiar with 

EWARS-csd operations.

Geographical Boundaries

Define clear objectives and specify warning scopes at 

national, regional, or district levels. Establish shapefiles 

(GADM or DIVA-GIS) to build maps of the target areas. 

EWARS-csd is now fully automated and integrated with 

open-access sources, such as meteorological and 

geographical boundary files, simplifying the process.

Diseases & Geographic Scope



Technical and Response Personnel

Setup & Calibration: Engage IT professionals, epidemiologists, and national 

meteorological focal points to feed weather and disease surveillance datasets into 

EWARS tools using ‘R’ or ‘Docker’ engines. Docker is primarily provided for unskilled 

users, whereas a compatible R version is for expert users. 

Response Actions: Align entomology specialists, district clinical personnel, and One 

Health community groups to take early action when alert signals are triggered.

Staff Engagement & Alignment



Formalise Alliances: Build cross-agency Memoranda of Understanding (Meteorological, Health, Environment) and 

establish a dedicated Steering Committee to ensure system reliability.

Audit Existing Platforms: Assess national disease-tracking databases, dashboards, and registries (such as 

DHIS2) to plan future technical integration.

Maximise Cost-Efficiency: Leverage existing systems to lower maintenance costs and reduce technical strain on staff.

Steering and Platform Integration



Data Streams Required Format & Detail Mandatory Status

Epidemiological Cases Weekly historic case metrics covering at least the last 3 years. Mandatory

Meteorological Data
Weekly temperature and cumulative rainfall statistics 

(Station/Satellite).
Mandatory

Demographic & GIS Target area population statistics and shapefile boundaries. Mandatory

Entomological and other 

(social, sero-types…etc.) 

Indicators

Ovitrap and larval density indices at local level. Optional

Data and Resource Requirements



Dataset Prep 

Gather historical case, 

demographic, and weather data 

into a weekly layout covering at 

least the last 3 years to calibrate 

the models. Most of this 

information is now available via 

open sources, including hubs 

such as the DHIS2.

Technical Training

Train core staff on the user 

guide, GitHub tools, and 

statistical concepts. Given the 

recent advancement and 

optimisation of the EWARS-csd

tools, most of the training will be 

focused on the operational 

aspects, i.e. how the results are 

operationalised and aligned with 

the local policy making.

Demo Workflows

Practice risk mapping and 

dashboard use using 

standardised WHO demo 

datasets before importing actual 

country data.

Dataset Prep & Central Training



Server Infrastructure 

Set up a local server to ensure data security. 

Recommended: Linux/Ubuntu, 64GB DDR4 RAM, 

4GB GPU, and CPU speed above 4.10 GHz. This 

infrastructure ensures security and allows for real-

time model runs.

Alert Channels 

Set up clear communication lines between central 

and district offices. Use dashboards, bulletins, and 

SMS alerts to quickly share warnings with decision-

makers.

Server and Communication Setup



Objective 3
Demonstrate approaches for piloting and expanding a 

climate-informed decision tool from a pilot project to a 

national tool, ensuring wide geographic coverage and 

strong local capacity.

Assessing whether the tool is tailored to 

the needs of policymaking and the 

characteristics of the underlying surveillance 

data is crucial. The tool should, in essence, 

provide practical, operational support to local 

district health managers, enabling timely 

responses and action plans.



Detailed Pilot Workplan: Define pilot boundaries, assign institutional duties, set realistic milestones, and establish a 

clear timeline.

Local Sandboxing: Run both retrospective and prospective dashboards on personal computers to help technical 

teams build confidence.

Server Deployment: Move the climate-informed decision tool to the local server and connect it with systems like 

DHIS2 (digital surveillance system) to ensure institutional ownership.

Workplans & System Deployment

Key terms for this step

Local sandboxing: running the tool on a personal computer in a safe, self-contained test setup, so staff can practice and build confidence 

before the system is connected to live national infrastructure.

Retrospective dashboard: runs the model on historical data to assess and calibrate how well it would have predicted past outbreaks.

Prospective dashboard: runs the model on current, incoming data to produce live, forward-looking outbreak forecasts.



Connecting Data with Models

Weather Data Access: Set up regular access to weather data 

from local stations or satellite services (like NASA POWER or 

WMO WIS2). EWARS-csd is a good example of advanced 

automation design that instantly links the tool to multiple open-

source tools for direct extraction, mapping, and processing of 

climate data.

System Calibration: Run calibrations to analyse data quality, 

highlight missing inputs, and establish initial outbreak 

thresholds.

Weather Pipelines & Calibration

Source: www.noaa.gov



Dashboard 2 Interpretations

Generate predictions, probability curves, and risk 

maps. Turn these findings into weekly district 

bulletins that include action points and a 

green/yellow/red alert signal.

District Accounts Management

Set up secure local user logins. Central 

administrators can manage permissions and grant 

district officers access to relevant local risk 

projections.

Dashboard Alerts & User Accounts

Key term for this step

Dashboard 2 (the analysis dashboard): the EWARS-csd view that turns the weekly data into predictions, probability curves and 

green/yellow/red alert levels. (Dashboard 1 is the earlier view used to enter and check the weekly case and weather data.)



Response 

Component
Implementation Action Items Primary Goal

Staged Alert Plan
Group responses into tiers based on alert levels and 

disease endemicity.

Prevent system panic & optimize resource 

distribution.

Existing 

Infrastructure

Utilize existing local human resources and 

emergency networks.

Lower overhead costs and launch response 

actions faster.

Vector Log 

Tracking

Record spray campaigns, larviciding actions, and 

coverage areas.

Evaluate the direct public health impact of 

early responses.

Response Planning & Vector Logs



Standardise

Develop clear Standard 

Operating Procedures (SOPs) 

outlining roles, calibration 

schedules, data formats, and 

response steps.

Automate 

Test tools that automate weekly 

health and weather updates, 

reducing manual entry errors and 

saving valuable staff time.

Alert Pipelines

Verify that risk maps and alerts 

are updated and delivered 

correctly to key focal points 

without manual intervention.

SOP Drafting & Automation



Statistical Performance: Measure system accuracy by evaluating false alarms, missed outbreaks, and overall 

predictive precision.

Analyse System Bottlenecks: Assess operational delays in data sharing, data quality issues, or instances where 

alerts did not trigger response actions.

Finance Auditing: Review the total cost of installation, training, and database management during the pilot.

Capture Best Practices: Hold debrief meetings with key partners to list strengths, weaknesses, and next steps for the 

scale-up phase.

Pilot Evaluation & Lessons Learned



Expanding District Coverage

District Targeting: Expand coverage to areas at high risk for outbreaks, guided by climate vulnerability 

assessments.
National Workplans: Set up clear expansion timelines, secure funding, and assign roles across new regions.

Online Training: Shift to cost-effective online modules to build local capacity at scale.



100%
DISTRICT COVERAGE

Proactive Public Health

Roll out the climate-informed decision tool to every district, 

province, and municipality across the country.

Expanding the system nationwide ensures that even 

historically low-risk areas are protected as climate patterns 

shift and bring new risks to new regions.

Nationwide Implementation



Nationwide Risk Channels 

Tailor alert channels to share risk updates with all 

districts. Ensure communication keeps local health 

teams informed regardless of current outbreak 

levels.

Tailored Response Actions 

Adapt response protocols to match local capacity 

and resources. Districts with the same alert level 

can run different, tailored response plans.

National Communications & Action Plans



Evaluation Area Metrics & Analysis Methods Target Outcome

Predictive 

Performance

Measure and analyse false alarms and missed outbreaks 

across various regions.
High sensitivity & trusted alerts.

System 

Bottlenecks

Identify delays in data sharing or communication issues among 

decision-makers.
Eliminate delays in data and alerts.

Cost-Benefit 

Ratio

Compare the cost of false alarms against the financial impact 

of missed outbreaks.

Determine the optimal threshold for 

alert triggers.

Economic Impact
Calculate surveillance costs per unit and estimate 

expenditures saved per outbreak avoided.

Proven system affordability and 

value.

Evaluation of Scale-Up Progress



The tool should be designed to enable instant communication of information 
to decision-makers and the public

Ideally, the program partners should be hosted within the same coordination 
unit

If not, the tool should facilitate an active online communication platform 
between national-level stakeholders and tool partners.

Design features to ensure coordination and resources for the tool (1)



Human, technical and financial resources are key to ensuring that the 
decision tool is effective and sustainable

Coordination is important for maintaining efficient and resilient EWS 
functioning 

The coordination will secure adequate reporting, analysing, and monitoring 
& responding to acute public health events

Design features to ensure coordination and resources for the tool (2)



• Is the tool designed to systematically link the national level with local 
levels?
• This will allow timely and routine feedback on possible unwanted health events

• Provide a more cost-effective hub of (digital) communications

• How well does the tool link severity and frequency of unwanted health 
outcomes to a local intervention?

• Does the tool comprise communication channels with the public?
• This will ensure a more effective response

• It will also enable the systematic involvement of key stakeholders in this process

Aspects to consider for the coordination of the tool (1)



• Whether or not the tool is being exercised by skilled epidemiologists

• To ensure adequate integrated all-hazard approach training was received

• The coordination team should clearly define pathways for the system 
outputs and how it can reach local decision-making

• Essentially, to observe if the tool is well equipped by reference 
document and materials for public health emergencies

• The laboratory services for rapid confirmation are an equally important 
aspect in this process

Aspects to consider for the coordination of the tool (2)



Objective 4
Identify aspects to consider for ensuring the long-term 

reliability and accuracy of the climate-informed 

decision support tool through regular maintenance, 

annual calibration, and continuous feedback.

Assessing the sustainability of the tool’s 

practices and operationalisation; Ensuring key 

measures are in place for securing the sustainable 

and consistent operation of the tool 



Standard User Form

Launch a digital reporting form 

(capturing location, timing, 

actions, and comments) to help 

make adjustments and guide 

improvement decisions.

Feedback Analysis 

Regularly review user feedback 

to identify system bugs, design 

improvements, and training 

needs across all administrative 

levels.

Weekly Verification 

Manually verify spatial and 

temporal predictions with regional 

epidemiologists to catch and 

correct anomalous data early.

Feedback, Reports, & Data Integrity



Operational Maintenance: Ensure the server runs smoothly with regular security updates, data backups, and routine 

hardware checks.

Annual Calibration: Calibrate the model annually with new epidemiological and weather data to maintain prediction 

accuracy.

System Health Indicators: Track key performance metrics, including annual alert volumes, community involvement 

levels, and response speed.

System Operations & Annual Calibration



Case Studies & Real-World Use

Dominican Republic: Used EWARS-csd to predict dengue outbreaks 12 weeks in 

advance. The system achieved 97% sensitivity, allowing teams to launch early, 

targeted vector control campaigns before case numbers rose.

Malawi: Evaluated malaria prediction models using local weather data to design 

early response systems and improve resource planning.



• Operationalising the EWARS output is an 

equally important piece of this overall 

disease prediction and control process.

• Based on expert opinion and validation 

process in partner countries, including 

Thailand and Colombia, an algorithm was 

proposed and integrated within the WHO-

EWARS tool for auto-generating evidence-

based thresholds for action plans. 

• The following slide presents an example 

from Colombia, among other countries! 

Operationalising the EWARS-csd outputs for skilled and unskilled users
An example from Colombia 
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Operationalising the EWARS-csd outputs for skilled and unskilled users
An example from Colombia 



Operationalising the EWARS-csd outputs for skilled and unskilled users
An example from Colombia 

EWARS-automatically generated bulletin on weekly basis for guiding the action plan: 



43

Engaging the local community in planning, decision-making and response: 
The case of Mobile-EWARS in Thailand

Source: RooTan × EWARS-csd mobile application, Thailand. Courtesy of:
1. Department of Disease Control, Ministry of Public Health, Thailand
2. National Electronics and Computer Technology Center (NECTEC), NSTDA, Ministry of Higher Education, Science, Research and Innovation, Thailand



Introduction to the Quality Criteria for climate-informed EWS

• Early warning systems (EWS) are designed to 

• support decision-making of national and local-level 
institutions

• Inform about probable disease outbreaks (when and 
where) 

• Help improve stakeholder coordination, response 
strategy development, and public health communication

• The outlined quality criteria focus on the 
performance, application, implementation and 
effectiveness of an EWS

➢ The key aspects outlined to enable the evaluation 
of a climate-informed decision support tool as a 
ready-to-use guidance

WHO 2021- Quality criteria for the evaluation of climate-
informed early warning systems for infectious diseases

https://www.who.int/publications/i/item/9789240036147
https://www.who.int/publications/i/item/9789240036147


Five evaluation steps 

Step 1: Defining the outbreak and climate predictors

Step 2: Evaluating the structural and statistical features of the EWS

Step 3: Evaluating the performance of the EWS (retrospective phase) 

Step 4: Evaluating the cost-effectiveness of the EWS (prospective phase) 

Step 5: Evaluating the operational features of the EWS 

Explore the full guidance

The detailed criteria for each of these five steps are set out in the WHO standalone guidance. Work through them in your 

own setting using the interactive Quality Criteria tool: 

Quality criteria for the evaluation of climate-informed early warning systems for infectious diseases

https://www.who.int/publications/i/item/9789240036147
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Section 5.2: 

Collaborative co-creation of climate services for health: 
Partnerships and stakeholder engagement

General objective: 

• Understand the process and best practices in the collaborative 
co-creation of climate services for health 

Case study:

Stewart-Ibarra AM, Romero M, Hinds AQ, Lowe R, Mahon R, Van 

Meerbeeck CJ, et al. Co-developing climate services for public 

health: Stakeholder needs and perceptions for the prevention and 

control of Aedes-transmitted diseases in the Caribbean. PLoS Negl

Trop Dis. 2019;13:e0007772.

Resources:

● Caribbean Health-Climatic Bulletin

● GFCS Health Exemplar

Further learning opportunities:

● Shumake-Guillemot J et al. 2023 - Good 

practices: Co-producing integrated climate, 

environment and health services, PloS

Climate

https://rcc.cimh.edu.bb/caribbean-health-climatic-bulletin/
https://www.researchgate.net/profile/Joy_Guillemot/publication/321807174_Global_Framework_for_Climate_Services_Health_Exemplar/links/5a32b3240f7e9b2a28b56193/Global-Framework-for-Climate-Services-Health-Exemplar.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000304
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000304
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000304
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000304


MODULE 5.2
Collaborative co-creation of climate 
services for health: Partnerships and 
stakeholder engagement

Dr Anna Stewart Ibarra
Inter-American Institute for Global 

Change Research (IAI)
© WHO / Christopher Black



LEARNING OBJECTIVES

Developing climate services for health requires strong partnerships between the climate and health sectors and 
other key partners.

General objective:

Understand the process and best practices in the collaborative co-creation of climate services (CS) for health

Topics:

• Why/when do we need collaboration to develop CS for health?

• What does this collaboration look like?

• Identifying partners and understanding the roles/needs of potential users of CS 

• Steps in the collaborative process

• Forms of engagement with partners

• Conditions for the implementation of CS for health

• Barriers to implementation

• Strategies/best practices for strengthening partnerships 

• Examples from a case study of CS for health from the Caribbean region:



Case study: 
Caribbean 
climate 
services for 
health



What are Climate Services for health?

Emerging field of applied science

Defined as “the entire iterative process of joint collaboration between 
relevant multidisciplinary partners to identify, generate and build 
capacity to access, develop, deliver, and use relevant and reliable 
climate knowledge to enhance health decisions” (WMO/WHO, 2016)



Why/when do we need collaboration to develop CS for health?

Examples

• Fundraising

• Local studies linking climate and health 
outcomes

• Design of the tool

• Development of the tool

• Capacity building and training

• Implementation of the tool

• Evaluation and learning

Find out more: Are there existing collaborations between 

the climate and health sectors in your jurisdiction? Are 

these short-term ad hoc (on a per-project/grant basis) 

collaborations or longer-term formal partnerships with a 

stable budget and joint work plan? What steps can be 

taken to strengthen these partnerships?



For climate services to be usable/useful for the health sector, 
the knowledge or tools must be… 

Salient – information relevant to decision-making bodies and provided 
when it is needed.

Credible - authoritative, believable, and trusted.

Legitimate - developed via a process that considers the values and 
perspectives of all actors (e.g. scientists and stakeholders). 

Scientific knowledge and tools (e.g., climate services) that meet 

these criteria are more likely to translate into public health action.

Cash DW, Clark WC, Alcock F, Dickson NM, Eckley N, Guston DH, et al. Knowledge systems 

for sustainable development. Proc Natl Acad Sci. 2003;100:8086–91.



Users

• National and local governments 

• International funders and initiatives

• Public health service providers 

• Health service providers 

• Health emergency and humanitarian actors

• Researchers

• Journalists

• Public educators

• Community leaders

Who are the potential users of the climate service? 
Roles

• Policy, resource allocation, operations

• Policy, resource allocation

• Operations, policy

• Operations

• Planning and operations

• Research, risk identification, policy

• Inform communities

• Training, capacity building

• Response, risk identification 

Adapted from Table 11, Health Exemplar to the user interface platform of the Global Framework for Climate Services (GFCS). Geneva, 

Switzerland: World Meteorological Organization; 2014.

https://www.researchgate.net/profile/Joy_Guillemot/publication/321807174_Global_Framework_for_Climate_Services_Health_Exemplar/links/5a32b3240f7e9b2a28b56193/Global-Framework-for-Climate-Services-Health-Exemplar.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19


• Stakeholder mapping is a useful exercise to 
identify institutional partners that are currently 
engaged in the specific climate-health issue and 
to identify key partners that may be missing.

• Although the primary end users are likely the 
public health sector, there may be other end 
users who should be involved.

• Partners may include government agencies and 
donors, NGOs, universities, and the private 
sector

Stakeholder analysis 
Example: Barbados and Dominica

Fig 2. from Stewart-Ibarra AM, Romero M, Hinds AQ, Lowe R, Mahon R, Van 

Meerbeeck CJ, et al. Co-developing climate services for public health: 

Stakeholder needs and perceptions for the prevention and control of Aedes-
transmitted diseases in the Caribbean. PLoS Negl Trop Dis. 2019;13:e0007772.

Missing partners



• Ownership by the health sector

• Evidence that the needs of the health sector are met
• Relevance to measurable health outcomes (benefits to human lives and health)
• Evidence that climate services enhance the delivery of health services 
• Tight linkages to existing health priorities, goals, mandates, agendas
• Evidence that the use of the climate service is cost-effective for the health sector

• Accountability of joint commitments/outcomes by climate & health sectors

• Political and financial commitment by the climate and health sectors

• Existence of organisational resources, such as technical capacity to use and 
understand the climate service

What conditions are needed to create usable climate 
services for the health sector?

Health Exemplar to the user interface platform of the Global Framework for Climate Services (GFCS). Geneva, Switzerland: World Meteorological 

Organization; 2014. 

Dilling L, Lemos MC. Creating usable science: Opportunities and constraints for climate knowledge use and their implications for science policy. Glob 

Environ Change. 2011;21:680–9

https://www.researchgate.net/profile/Joy_Guillemot/publication/321807174_Global_Framework_for_Climate_Services_Health_Exemplar/links/5a32b3240f7e9b2a28b56193/Global-Framework-for-Climate-Services-Health-Exemplar.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19


• Is the final product aligned with health sector needs/priorities?

• What resources currently exist to support the design and 
development of the tool? 

• Is the final product aligned with climate and health sector capacities? 
What resources are needed for implementation?

• What capacities need to be strengthened?

• Is there sustainable funding/resourcing to support the tool? What 
institution is responsible for implementation going forward? 

• Is there political/institutional/community support for the 
development and implementation of the tool?

Questions to consider when engaging with partners



Health sector stakeholders in 
Barbados and Dominica were 
asked about the current 
strengths and weaknesses of 
the health sector with respect 
to capacities needed to 
implement a climate-driven 
early warning system for 
arboviral diseases.

Fig 3 from Stewart-Ibarra AM, Romero M, Hinds AQ, Lowe 
R, Mahon R, Van Meerbeeck CJ, et al. Co-developing 
climate services for public health: Stakeholder needs and 
perceptions for the prevention and control of Aedes-
transmitted diseases in the Caribbean. 
PLoS Negl Trop Dis. 2019;13:e0007772.

Assessing capacity to implement climate services for health
Example from Barbados and Dominica



• Key partners work together through a collaborative, continuous and 
iterative process throughout the design, development and implementation 
of the climate service. 

• Trust is key. A trusting relationship lies at the foundation of sustained 
partnerships.

• Early involvement of key partners

• Create a sense of shared ownership

• Result: Greater credibility, effectiveness and performance of the final 
product.

Health Exemplar to the user interface platform of the Global Framework for Climate Services (GFCS). Geneva, Switzerland: World Meteorological Organization; 2014. 

Kotova L, Terrado M, Krzic A, Djurdjevic V, Garrett N, Strachan J, et al. Lessons and practice of co-developing climate services with users. 2017.
https://www.climateurope.eu/wp-content/uploads/2018/03/Climateurope_D4.2_FINAL.pdf. Accessed 22 Jun 2020.

Lemos MC, Kirchhoff CJ, Ramprasad V. Narrowing the climate information usability gap. Nat Clim Change. 2012;2:789–794.

Collaboration creates an environment that enables the 
translation of scientific knowledge to public health action

https://www.researchgate.net/profile/Joy_Guillemot/publication/321807174_Global_Framework_for_Climate_Services_Health_Exemplar/links/5a32b3240f7e9b2a28b56193/Global-Framework-for-Climate-Services-Health-Exemplar.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.climateurope.eu/wp-content/uploads/2018/03/Climateurope_D4.2_FINAL.pdf.%20Accessed%2022%20Jun%202020


Climate services are co-created through a collaborative process 
that addresses an urgent health problem, in which partners 

share concerns and interests.

Team members…

• Work together as equals.

• Are open to new ways of thinking. 

• Are inclusive, adaptable, reflective, and flexible.

• Are committed to a long-term process of collaboration.

Rouhaud E. Co-producing climate knowledge: Great in theory, how about practice? 

2018. https://cdkn.org/2018/03/feature-co-production/



A focus on co-learning allows the team to:

• Better understand each other’s contexts, needs, and limitations 

• Address barriers to climate information use, such as issues that affect decision-
making

• Better understand local climate, social, and ecological factors that influence health 
risk factors

• Adapt and respond to changes in the needs/expectations of the end users

• Better understand each partner’s role, responsibilities and expectations.
Health Exemplar to the user interface platform of the Global Framework for Climate Services (GFCS). Geneva, Switzerland: World Meteorological Organization; 2014. 

Kotova L, Terrado M, Krzic A, Djurdjevic V, Garrett N, Strachan J, et al. Lessons and practice of co-developing climate services with users. 2017. 
https://www.climateurope.eu/wp-content/uploads/2018/03/Climateurope_D4.2_FINAL.pdf. 

Lemos MC, Kirchhoff CJ, Ramprasad V. Narrowing the climate information usability gap. Nat Clim Change. 2012;2:789–794.

Foundation TR. Learning to support co-production. BRACED. http://www.braced.org/resources/i/?id=f69880ae-f10f-4a51-adb5-fb2a9696b44d. 

The collaborative process is centered on co-learning, 
where partners learn from each other as equals

https://www.researchgate.net/profile/Joy_Guillemot/publication/321807174_Global_Framework_for_Climate_Services_Health_Exemplar/links/5a32b3240f7e9b2a28b56193/Global-Framework-for-Climate-Services-Health-Exemplar.pdf?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
https://www.climateurope.eu/wp-content/uploads/2018/03/Climateurope_D4.2_FINAL.pdf


Steps in the collaborative co-creation of climate services 

1. Co-Design

2. Co-Production

3. Dissemination

Fig 3 from Mauser W, Klepper G, Rice M, 

Schmalzbauer BS, Hackmann H, Leemans R, 

et al. Transdisciplinary global change research: 

the co-creation of knowledge for sustainability. 

Curr Opin Environ Sustain. 2013;5:420–431.



A collaborative 
modeling process

Fig 4 from Voinov A, Kolagani N, McCall MK, Glynn PD, 

Kragt ME, Ostermann FO, et al. Modelling with 

stakeholders–next generation. Environ Model Softw. 
2016;77:196–220.

Adapted from Voinov A, Bousquet F. Modelling with 
stakeholders. Environ Model Softw. 2010;25:1268–1281.

Partners work together 

to develop the climate 

service or tool through 

an iterative and 

dynamic process.



Different ways to interact with 
partners and end users

Fig 1 from Hewitt CD, Stone RC, Tait AB. Improving the use of climate information in decision-

making. Nat Clim Change. 2017;7:614–616.

Fig 1 from Golding N, Hewitt C, Zhang P. Effective engagement for climate 

services: Methods in practice in China. Clim Serv. 2017;8:72–6 



• Lack of trust, perceived lack of relevance, perceived lack of skill of the CS.

• Inflexible institutional procedures and decision rules 

• Preference for established/tested approaches instead of unproven tools

• CS are less important than other kinds of information in decision processes

• CS are not aligned with existing health policy goals

• Low willingness/ability to consider the risk/uncertainty of a forecast 

• Perception that CS were not relevant to improving health outcomes 

• Potential for public criticism if the CS forecast fails 

• Funding models that (1) limit the involvement of partners in research design and (2) do not support long-
term collaborations. 

• Academic systems that do not incentivise relationship building and collaborative science

• Excessive demands on partners who have limited capacity/resources/time

Common barriers to climate services (CS)

Rouhaud E. Co-producing climate knowledge: Great in theory, how about practice? 2018. https://cdkn.org/2018/03/feature-co-production/

Dilling L, Lemos MC. Creating usable science: Opportunities and constraints for climate knowledge use and their implications for science policy.
Glob Environ Change. 2011;21:680–9.

https://cdkn.org/2018/03/feature-co-production/


• An integrated approach to the development of climate services for health spanning 
research, operations, data/knowledge sharing platforms, outreach, awareness raising, 
education, in-country response, and mitigation plans/policies.

• Securing political support from the senior leadership of the Ministry of Health.

• Formal collaboration agreements amongst climate, health, and other sectors.

• National committees on climate and health.

• Shared spaces for dialogue between the climate and health sectors.

• Framing of climate services for health as a national development priority.

Caribbean case study: Key strategies to strengthen 
climate-health partnerships

Stewart-Ibarra AM, Romero M, Hinds AQ, Lowe R, Mahon 
R, Van Meerbeeck CJ, et al. Co-developing climate services 
for public health: Stakeholder needs and perceptions for 
the prevention and control of Aedes-transmitted diseases 
in the Caribbean. PLoS Negl Trop Dis. 2019;13:e0007772.



Key strategy: Create spaces of joint 
dialogue/listening to build trust

“Just sitting with people in the sectors makes such a big 
difference… Understand them, what drives them, what 
are their needs? Because we might think they need 
something they don’t… Sometimes it’s about forgetting 
yourself and putting yourself in the other person’s shoes 
to really figure out what the need is about. That’s true 
engagement”

“Once we build the trust, then we build the network, 
then we can see what the willingness to collect, to 
centralize, to digitize, and to share the data really is.”

-Caribbean climate sector stakeholders

Stewart-Ibarra AM, Romero M, Hinds AQ, Lowe R, Mahon R, Van Meerbeeck CJ, et al. Co-developing 
climate services for public health: Stakeholder needs and perceptions for the prevention and control of 
Aedes-transmitted diseases in the Caribbean. PLoS Negl Trop Dis. 2019;13:e0007772.



Key strategy: Formal collaboration agreements
Example: Caribbean Regional Consortium

• A regional consortium of sectoral 

coordination partners and a regional 

climate service provider (CIMH) work 

together to co-design, co-develop and co-

deliver user-specific and actionable climate 

information products.

• The health sector joined this consortium in 

2017.

• Formal collaboration agreements signed.

• Allows for synergies across sectors.

Fig 1 from Trotman AR, Mahon R, Shumake-Guillemot J, Lowe R, Stewart-Ibarra AM. 
Strengthening Climate Services for the Health Sector in the Caribbean. Bull World 
Meteorol Organ. 2018;67.



Example: Caribbean Health-Climatic Bulletin

https://rcc.cimh.edu.bb/health-bulletin-archive/

https://rcc.cimh.edu.bb/health-bulletin-archive/


• A dynamic and iterative approach focused on joint learning, design, development, 
and dissemination.

• Identify ethical common principles to guide the collaborative process

• Define roles and responsibilities, outcomes, and manage expectations.

• Ongoing evaluation of the CS and assessment of user needs

• Clear communication

• Identify an appropriate funding model 

• Identify, share and adapt useful approaches and best practices 

• Assess and strengthen existing capacities to understand/use CS

• Create shared spaces and networks to build relationships and trust

Summary: Key strategies for strengthening partnerships

Health Exemplar to the user interface platform of the Global Framework for Climate Services (GFCS). Geneva, Switzerland: World Meteorological Organization; 2014. 
https://gfcs.wmo.int/sites/default/files/Priority-Areas/Health/GFCS-HEALTH-EXEMPLAR-FINAL-14152_en.pdf. Accessed 22 Jun 2020.
Lemos MC, Kirchhoff CJ, Ramprasad V. Narrowing the climate information usability gap. Nat Clim Change. 2012;2:789–794.
Foundation TR. Learning to support co-production. BRACED. http://www.braced.org/resources/i/?id=f69880ae-f10f-4a51-adb5-fb2a9696b44d. Accessed 22 Jun 2020.
Rouhaud E. Co-producing climate knowledge: Great in theory, how about practice? 2018. https://cdkn.org/2018/03/feature-co-production/. Accessed 22 Jun 2020.
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Section 5.3: 

Implementing climate-informed decision-support tools: risk 
communication

Learning objective: 

Understand the general principles and resources needed for risk 
communication, as well as the key components of a risk 
communication strategy. 

Resources:

• Climahealth: Risk Communication

• Communicating risk in public health 

emergencies: a WHO guideline for 

emergency risk communication (ERC)

policy and practice 

• Communicating on climate change and 

health: Toolkit for health professionals

• Multi-hazard Early Warning Systems: A 

checklist

https://climahealth.info/theme/risk-communications/
https://www.who.int/publications/i/item/9789241550208
https://www.who.int/publications/i/item/9789241550208
https://www.who.int/publications/i/item/9789241550208
https://www.who.int/publications/i/item/9789241550208
https://www.who.int/publications/i/item/9789240090224
https://www.who.int/publications/i/item/9789240090224
https://community.wmo.int/sites/default/files/EWS_Checklist_0.pdf?cNCI0mkEKe2FY7nJrkC09atRuoqTCyfc
https://community.wmo.int/sites/default/files/EWS_Checklist_0.pdf?cNCI0mkEKe2FY7nJrkC09atRuoqTCyfc


Implementing 
climate-informed 
decision-support 

tools  

Risk 
communication



An officer from the National Meteorological and Hydrological Service introduces health officers to the Maprooms, a 

newly installed climate service in Malawi. Photo credit: Lucía Fernández Montoya.



Risk communication

• The real-time exchange of information, 
advice and opinions between experts, 
community leaders, officials and the people 
at risk

• Allowing people at risk to understand and 
adopt protective behaviours

• Allowing authorities and experts to listen to 
and address people’s concerns and needs 

Conceptual framework for extreme weather and climate change 

risk communication and public health adaptive capacity

https://www.canada.ca/en/public-health/services/reports-publications/health-promotion-chronic-disease-prevention-canada-research-policy-

practice/vol-39-no-4-2019/evaluating-risk-communication-during-extreme-weather-climate-change-scoping-review.html



General principles for risk communication

1. Create and maintain trust

2. Acknowledge and communicate 
even in uncertainty

3. Coordinate

4. Be transparent & fast with the first 
and all communications

5. Be proactive in public 
communication

6. Involve and engage those affected

7. Use integrated approaches

8. Build national capacity, support 
national ownership

WHO’s integrated systems model for assessing emergency risk 

communication capacity in joint external evaluations

A Systems Perspective on Strengthening Risk Communication and Community Engagement 

in Disease Outbreak Response (2017); Link

https://www.ncbi.nlm.nih.gov/books/NBK436822/


Risk communication resources

Uses a mix of tactics and approaches, including but not limited to

– public communication

– media communication

– social media

– reputation management and

institutional communications

– mass awareness initiatives

– health promotion

– partner engagement

– social mobilization

– community engagement
https://www.compare-europe.eu/News/2015/05/Risk-

communication-in-the-COMPARE-project



General risk communication strategy

High Stress Management Crisis Communication

Precautionary

Advocacy

Health Education, 

Stakeholder Relation
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Modified from Peter Sandman



General risk communication strategy

Precautionary
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What to do:

• Warn target population to 

your level of concern, so that 

people take precautionary 

action 

• Arouse emotions

• Required to prevent 

secondary crisis, “WATCH 

OUT!”

Modified from Peter Sandman



General risk communication strategy

High Stress Management
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What to do:

• Listen and acknowledge truth

• Give facts about why there is 

no danger

• “CALM DOWN”, respectively

Modified from Peter Sandman



General risk communication strategy

Crisis Communication
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What to do:

• Explain what is happening

• Deal with emotions

• “WE ARE ALL IN THIS 

TOGETHER”

Modified from Peter Sandman



General risk communication strategy

Health Education, 

Stakeholder Relation
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What to do:

• Education and 

communications

• Monitoring and surveillance

• Identify and address high 

stress early on

Modified from Peter Sandman



Common approaches to building effective climate risk 
communication for health

• Mainstream partnerships and information products into health policies and 
programmes

• Jointly engage the Ministry of Health and the national meteorological services to co-
develop climate services for health

• Conduct workshops to co-develop research and climate service features with 
national health authorities

• Ensure open access to processed information and promote available resources



Common approaches to building effective climate risk 
communication for health

• Encourage open discussion and feedback to enhance understanding, ownership, 
and consensus on essential climate service features

• Communicate local evidence of climate and weather impacts on community 
health, highlighting opportunities for climate-informed risk management

• Pilot test the service before widespread implementation

• Provide decision-makers with hands-on exposure to prototypes or preliminary 
versions of the services



An example of a routine communication:

Page 1 of the September 2018 issue of the 

quarterly Caribbean Health Climatic Bulletin



• Increase the capacity of medical professionals 
and health decision-makers to value and use the 
information generated by the climate service

• Support national agencies in technical 
implementation to address capacity gaps and 
enhance the quality and reliability of information

• Encourage regional knowledge exchange to 
ensure the sharing of local lessons

• Ensure appropriate and adequate investment in 
communication and capacity-building for end-
users and ultimate beneficiaries

Funding to address the five multi-hazard early warning 

system components plus observations (as identified in

the 34 out of 57 reviewed projects).

2020 State of Climate Services: Risk information and Early 

warning systems, Link

Common approaches to building effective climate risk 
communication for health

https://library.wmo.int/records/item/57191-2020-state-of-climate-services-risk-information-and-early-warning-systems?offset=


Warning dissemination and communication

• Deliver clear messages with simple, useful and 
actionable information

• Trust is crucial and takes time to establish

• Utilise pre-identified authoritative voices

• Employ multiple communication channels

• The Common Alerting Protocol (CAP) is an 
international standard format for emergency 
alerting and public warnings

Multi-hazard Early Warning Systems: A checklist – Warning 

dissemination and communication

https://www.latinamerica.undp.org/content/rblac/en/home/library/crisis_prevention_and_recovery/Common-Alerting-Protocol-Sample-Alert-Message-Templates.html#:~:text=Common%20Alerting%20Protocol%20(CAP)%20is,outages%2C%20and%20many%20other%20emergencies.
https://community.wmo.int/sites/default/files/EWS_Checklist_0.pdf?cNCI0mkEKe2FY7nJrkC09atRuoqTCyfc
https://community.wmo.int/sites/default/files/EWS_Checklist_0.pdf?cNCI0mkEKe2FY7nJrkC09atRuoqTCyfc


Checklist for warning dissemination and communication

Are organisational and decision-making processes in place and operational?

• Clear roles and responsibilities among actors are defined; warning communication 
strategies are in place; regular coordination occurs between warning issuers and 
distributors; feedback mechanisms are in place to determine where warnings are 
received; and mechanisms exist to update the information

Are communication systems and equipment in place and operational?

• Trust between stakeholders is established; communication is tailored to target 
groups; warnings reach the entire population (e.g., those living in remote areas); 
communication strategies are evaluated to ensure message effectiveness; 
communication channels and backup systems are resilient to failure; agreements are 
in place to utilise private sector resources if needed

Are impact-based early warnings communicated effectively to prompt action by 
target groups?

• Warnings entail clear guidance on actions to take (e.g., evacuation); automated 
systems are in place when reaction time is short (e.g., automatic stop of transport in 
case of an earthquake early warning); warnings consider different risks and needs of 
subpopulations; the public knows which authority issues the warnings and has 
confidence in their reliability.

Multi-hazard Early Warning Systems: A checklist – Warning dissemination and communication

Key actors: 
National and local 

disaster 

management 

agencies

Scientific and 

technical agencies 

such as 

meteorological and 

hydrological 

organizations

Media organizations 

(e.g. television, radio 

and social media) 

and amateur radio

International and 

United Nations 

agencies

Business in 

vulnerable sectors 

(e.g. care facilities, 

hospitals)

Community-based 

and grassroots 

organizations

Health authorities 

and geophysical 

agencies

Telecommunication 

organizations (e.g.

national 

telecommunication 

regulators, satellite 

and mobile-cellular 

network operators)

https://community.wmo.int/sites/default/files/EWS_Checklist_0.pdf?cNCI0mkEKe2FY7nJrkC09atRuoqTCyfc


• Partner with the media and use social media and other 

communication technologies to conduct extensive communication 

campaigns

• Hold evaluation meetings or use survey instruments to collectively 

evaluate and improve underperforming aspects of a service

• Measure and communicate the value and impact of using the climate 

information on health outcomes and health system performance

Common approaches to building effective climate risk 
communication for health



Section 5.4: 

Challenges and solutions in the development of climate 
services

Learning objective: 

Outline common challenges and potential solutions  in 
developing climate services for health

Resources:

● Climate Services for Health 

Fundamentals and Case Studies for 

improving public health decision-

making in a new climate

● 2023 State of Climate Services: 

Health

https://library.wmo.int/records/item/41941-climate-services-for-health-improving-public-health-decision-making-in-a-new-climate
https://library.wmo.int/records/item/41941-climate-services-for-health-improving-public-health-decision-making-in-a-new-climate
https://library.wmo.int/records/item/41941-climate-services-for-health-improving-public-health-decision-making-in-a-new-climate
https://library.wmo.int/records/item/41941-climate-services-for-health-improving-public-health-decision-making-in-a-new-climate
https://wmo.int/publication-series/2023-state-of-climate-services-health
https://wmo.int/publication-series/2023-state-of-climate-services-health


Five common challenges in developing climate 
services for health

1. Working with available data to develop fit-for-purpose products and services;

2. Drawing upon and developing sufficient foundational capacities to support climate 
services;

3. Generating adequate demand and endorsement for mainstream climate service 
applications;

4. Securing and sustaining sufficient financial and human resources;

5. Communicating climate information and risks effectively.



COMMON CHALLENGES
1 Working with available data to develop fit-for-purpose products and services

● Unaligned data collection considering spatial scales (climate data is 

collected at localised weather stations, health data is collected and 

aggregated at different administrative levels)

● Gaps and inaccuracies in climate data due to poor coverage and 

quality of observation networks

● Global climate products unable to provide quality data for all locations 

and climate variables

● Unaligned data collection frequency (health data typically collected at 

weekly or monthly frequencies; climate data at hourly or daily 

frequencies).

● User-unfriendly data formats

● Inconsistencies across data from different sources

● Poor and discontinued access to climate observations (e.g., access 

limited by data dissemination policies of national meteorological 

agencies; reluctance to provide raw observational data)

SOLUTIONS
Produce consistent and 
integrated datasets containing 
health and climate data at the 
same time and spatial scales



COMMON CHALLENGES
2 Drawing upon and developing sufficient foundational capacities to support 
climate services

● Limited capacity of both Meteorological Services and Health partners

● Inability of core observation and surveillance systems to produce 

quality data at adequate scales.

● Lack of appropriate information communication technology 

infrastructure (e.g., internet access, robust data management systems 

and analysis tools)

● Scientific limitations to the reliability of core climate products and 

services

● Lack of human understanding of the limitations of climate products 

and services and health surveillance systems

SOLUTIONS (1)
• Assess process requirements and 

readiness

• Policy advocacy and strong 
documentation for investment in 
surveillance systems and 
observations

• Use community-based surveillance to 
complement national health records

• Understand how data is collected

• Develop, test and improve products 
and services



COMMON CHALLENGES
2 Drawing upon and developing sufficient foundational capacities to support 
climate services

● Limited capacity of both Meteorological Services and Health partners

● Inability of core observation and surveillance systems to produce 

quality data at adequate scales.

● Lack of appropriate information communication technology 

infrastructure (e.g., internet access, robust data management systems 

and analysis tools)

● Scientific limitations to the reliability of core climate products and 

services

● Lack of human understanding of the limitation of climate products and 

services and health surveillance systems

SOLUTIONS (2)
• Have appropriate expectations of 

what is scientifically feasible

• Establish partnerships with 
experienced project teams 

• Seek mentorship and establish 
technology transfer mechanisms

• Facilitate access to relevant global 
climate data products 

• Take advantage of online data 
management and analysis systems

• Explore suitable software and web-
based applications



COMMON CHALLENGES

3 Generating adequate demand and endorsement for mainstream 
climate service applications

● Lack of experience using climate services and 

information as decision-making tools

● Limited number of evaluations demonstrating the value 

and cost-benefit

● Poor involvement of either health or climate authorities 

and a lack of sufficient in-country coordination.

● Products and services developed that inadequately 

respond to operational health decision needs.

SOLUTIONS
● Establish multi-sectoral and 

multidisciplinary groups

● Use academia and nongovernmental 
institutions as mediators, translators 
and knowledge brokers when 
needed

● Communicate and establish dialogue 
with local expert climate science 
experts

● Establish bilateral agreements and 
memoranda of understanding.

● Comply with data access and use 
policies



COMMON CHALLENGES

4 Securing and sustaining sufficient financial and human resources

● Lack of sustained funding

● Lack of human capacity

● Lack of training opportunities

SOLUTIONS
● Conduct cost-effectiveness and cost-benefit evaluations.

● Demonstrate benefits for health service provision and 
saving lives.

● Document public appreciation and value.

● Build partnerships.

● Gain hands-on experience.

● Establish students and staff exchanges.

● Attend international training courses and seek placements 
and funding for master’s and doctoral-level studies



COMMON CHALLENGES

5 Communicating climate information and risks effectively

● Poor understanding of uncertainty.

● Lack of awareness of climate-driven 

health risks.

● Diverse and poorly understood risk 

perceptions

SOLUTIONS
● Better understand the local risk perceptions.

● Use modern communication technologies.

● Partner with local and global media.

● Include community representatives in service 
development processes.

● Engage communities in more effective health prevention 
and promotion.

● Present information in a visual and clear manner



Case studies of climate services for health

• India: Innovative heat wave early warning system and action plan in  
Ahmedabad, India

• Europe: Early warning systems to guide infectious disease control in 
Europe

• Spain: Finding the right thresholds to trigger action in heat wave early  
warning systems in Spain

• Brazil: Using climate knowledge to guide dengue prevention and risk 
communication ahead of Brazil’s 2014 FIFA World Cup

• Global: The spatio-temporal climate-informed early warning and 
response system for infectious disease outbreaks

Source: WMO, WHO (2018) Climate Services for Health: Fundamentals and case studies for improving public health decision-making in a new climate



Innovative heat wave early warning system and action plan 

in Ahmedabad, India

Context

• More than 7 million people live in Ahmedabad

• Heatwaves have caused increased heat stress, heat 
stroke, and heat-related illnesses in the city

• After a deadly heatwave in 2010, Ahmedabad 
Municipal Corporation (AMC) initiated coordinated 
action to protect people from extreme heat and to 
become more climate-resilient

A local resident reads advertisement in Gujarati with tips on

how to stay cool during extreme heat events. Photo credit:

Nehmat Kaur.
Mavalankar, D., Dutta, P., Rajput, P., Shah, T., Limaye, V., Mukerjee, P., Madan, P., Jaiswal, A., & Knowlton, K. (2022). Ahmedabad's Heat Action Plan: 

Development and lessons learned. ClimaHealth. https://climahealth.info/resource-library/ahmedabads-heat-action-plan-development-and-lessons-learned/

https://climahealth.info/resource-library/ahmedabads-heat-action-plan-development-and-lessons-learned/


New approaches

• A coalition of academic, health and environmental groups partnered with the AMC in 2011 to 
create an early warning system and heat preparedness plan

• Developed an interagency health action plan, including longer-term forecasting

• Identified the city’s most vulnerable residents

• Three key strategies were developed

1. Building public awareness and community outreach

2. Initiating an early warning system to alert residents and coordinate an interagency emergency response effort by 
establishing formal communication channels among all level stakeholders

3. Increasing capacity among health professionals to recognise and respond to heat-related illnesses by providing training 
and advanced warnings

• In 2013, the initial heat action plan was launched and designated to the health department for 
overarching coordination of all activities, including heat monitoring and dissemination of 
warnings

Innovative heat wave early warning system and action plan 

in Ahmedabad, India



Innovative heat wave  early warning system  and 

action plan in Ahmedabad, India

Benefits and lessons

• Developed a seven-day heat forecast by increasing capacity to the local MET service to 
provide 5-7 day forecast

• A survey was used to assess the effectiveness by measuring whether stakeholders 
believed the plan was successfully administered and reached vulnerable groups

• The survey found that many lives have likely been saved, and local health professionals’ 
awareness has increased 

• Over 10 cities in India are now developing heat action plans based on this successful 
project

• India MET service now provides a five-day forecast to more than 100 cities in India 



Early warning systems to guide infectious disease 

control in Europe

Context

• Globalisation and environmental 
change, social and demographic 
determinants, and weak health 
system capacity are significant 
drivers of infectious diseases 

• Monitoring changes in these drivers 
can help anticipate, or even forecast, 
an upsurge of disease 



Early warning systems to guide infectious disease 

control in Europe

New approaches

• The European Centre for Disease Prevention and Control 
(ECDC) has developed the  European Environment and 
Epidemiology (E3) 

• A large set of climatic,  environmental and social data 
has been aggregated, processed and stored in  the E3 
Network repository and is accessible through the E3 
Geoportal

• Advanced  mathematical modelling (e.g. non-linear 
discriminant analysis) has been used to  compute the 
risk maps and forecasting tools

The European Environment and Epidemiology (E3)

Network



Early warning systems to guide infectious disease 
control in Europe

Benefits and lessons

• Since 2010, recurrent West Nile fever outbreaks
have occurred in southeastern Europe.

• Temperature deviations from a 30-year average
have been proven to be associated with these 
outbreaks 

• To assist public health decision-making in Europe,
several workshops have been held with Member
State representatives to train them on the E3
functions

• Such early warning systems, based on climatic and 
environmental conditions, can help improve and
accelerate alert and public health response
capabilities and provide the evidence base for
strategic public health action



Finding the right thresholds to trigger action in heat wave early  

warning systems in Spain

Context

• In Spain, the State Meteorological Agency (AEMET)
has been successful in using weather prediction 
models to forecast short- and medium-range 
extreme temperatures, and an early warning 
system (Meteolerta) has been implemented in 
cooperation with European EUMETNET member 
countries (MeteoAlarm)

• Determining threshold temperature is a key, not 
only when it comes to impact, but also for 
implementing prevention plans The weather station in Madrid-Retiro was used to

collect temperature data for the study.



Finding the right thresholds to trigger action in heat 

wave early warning systems in Spain

New approaches

• The heat-related mortality trigger
temperature in the city of Madrid 
across the study period was set at a 
daily maximum temperature of 34°C

• The threshold of 34°C was exceeded
on 198 days, resulting in 1150 extra 
deaths

• At the threshold of 36.5°C, only 371 
deaths were captured

• Thus, by lowering threshold from 
36.5°C to 34 °C, additional 779 
people can be saved

Lowering the threshold can 

save lives. It may be more 

costly initially, but it could 

eventually be cost-saving 

from lives saved.



Finding the right thresholds to trigger action in heat 

wave early warning systems in Spain

Benefits and lessons

• Since the use of updated climate data to determine prevention plan trigger  
temperatures could significantly reduce heat-related mortality and produce  
significant cost savings

• The study suggests that over the period  2001-2009, 86 deaths could have been 
averted by lowering the threshold to 34°C 

• Assuming  each death results in an average reduction of life expectancy of 1 year and 
that each year of life lost equals €90 000

• This would have resulted  in an annual economic benefit of €7.7 million (95% CI: 
€6.3–9.3 million), calculated based on 2013 values



Dengue risk communication ahead of Brazil’s 2014 FIFA World 

Cup

Context

• Brazil has reported more than 7 million 
dengue cases in this century

• Tropical and sub-tropical climatic 
conditions are good for the dengue 
mosquito

• Seasonal climate forecasts provide an 
opportunity to anticipate dengue 
epidemics several months in advance

Diagram showing the lead-time gained through a probabilistic dengue 

forecast driven by climate forecast and current dengue risks.

Temperature forecasts were produced by the empirical model described 

in  (Coelho et al). Rainfall forecasts were produced by the multi-model 

3-month average (March, April, May) precipitation forecast from the

EUROBRISA integrated system. Current dengue cases were obtained

from the Ministry of Health, Brazil.



Dengue risk communication ahead of Brazil’s 2014 FIFA 

World Cup

New approaches

• A new predictive model framework for 
climate-sensitive diseases was developed 
based on the European seasonal climate 
forecast technique

• The model produced dengue predictions 
for the 553 microregions of Brazil with the 
identified best threshold to trigger an 
alarm 

• The model predicted a high risk of 
outbreaks in the northeastern cities of 
Natal, Fortaleza and Recife

• Retrospective evaluation of the model 
confirmed the model performance was 
better than the traditional approach in all 
12 WC host venues

Probabilistic dengue risk forecast for Brazil, June, 2014. The continuous colour palette (ternary

phase diagram; see Jupp et al.) conveys the probabilities assigned to the low-, medium-, and high-

risk dengue categories. The greater the colour saturation, the more certain is the forecast of a 

particular outcome. Category boundaries are defined as 100 and 300 cases per 100,000 inhabitants.

Strong red shows a high probability of high dengue risk. Strong blue indicates a high probability of

low dengue risk. Colours close to white indicate a forecast similar to the benchmark (long-term 

average distribution of dengue incidence in Brazil, June 2000–13: plow=68%, pmedium=16%,

phigh=16%), marked by a cross (Source: Lowe et al.).



Dengue risk communication ahead of Brazil’s 2014 FIFA 

World Cup

Benefits and lessons

• The dengue EWS assisted the MoH to implement mitigation and control action timely, 
three months ahead of the WC

• Financial resources were increased to reduce mosquitoes, and a multilingual campaign 
was launched on how to protect themselves from dengue

• Destroyed potential mosquito breeding sites, and a campaign was launched to clear 
water containers

• Early warnings were disseminated to the public and visitors locally and internationally

• As a result, overall reported dengue cases for 2014 were much lower than in the past



The spatio-temporal climate-informed early warning and 

response system for infectious diseases outbreaks

Context

• In the context of vector-borne and water-borne 
disease epidemics, where no effective vaccine is 
available, the use of climate-informed early warning 
and response systems has the potential to increase 
the effectiveness of response operations by 
intervening before the epidemic rather than when 
the epidemic is waning. 

• Combined prediction of “space” and “time” (spatio-
temporal) is crucial for effective response but 
remains limited, particularly in the world's most 
disadvantaged settings where data and resources are 
scarce. 

Source: Portier, C.J., Tart, K.T., Carter, S.R., Dilworth, C.H., Grambsch, A.E., Gohlke, J., Hess, J., Howard, S.N., Luber, G., Lutz, J.T. and Maslak, T., 2013. A human health 

perspective on climate change: a report outlining the research needs on the human health effects of climate change. Journal of Current Issues in Globalization, 6(4), p.621.



The spatio-temporal climate-informed early warning and 

response system for infectious diseases outbreaks

New approaches

• WHO-TDR-led Research Work Programme to develop an adaptable 
model for climate-sensitive disease surveillance and outbreak 
response

• A model disease (dengue, Zika, chikungunya, malaria, cholera) 
outbreak contingency plan has been developed together with the 
WHO Regions and endemic countries

• A co-production, co-creation approach was followed involving 
relevant stakeholders of epidemiologists, climatologists, 
entomologists and statistical modellers, as well as local and 
regional health managers and meteorological stations

• A calibrated statistical modelling (e.g. logistic and Poisson 
regression) using the Shewhart and Endemic Channel design has 
been used to  compute the risk maps and forecasting tools

Co-designing the EWARS development 
maintained participation of all partner countries



The spatio-temporal climate-informed early warning and 

response system for infectious diseases outbreaks

Benefits and lessons

• Approximately 2.5 billion people live at risk of these 
diseases, with an estimated 390 million infections 
annually in about 100 countries

• Climate information has been proven to be associated
with these diseases' outbreaks 

• The EWARS tool has been evaluated in more than 10 
countries and against five diseases, which showed 
improved and timely response

• The tool has not only focused on disease outbreaks but 
has succeeded in improving the surveillance process, 
coordination among stakeholders, and contributed to 
further research in this area.



The spatio-temporal climate-informed early warning and 

response system for infectious diseases outbreaks

Benefits and lessons

Based on reports from countries where EWARS has been 
implemented:

• EWARS is a tool that can be adapted to any country 
and has demonstrated elevated sensitivity and 
predictive value

• Disease outbreaks in regions monitored by EWARS 
are not due to early warning failures but usually due 
to late response and low coverage or duration of 
control measures

• EWARS is helping to train program staff and field 
workers to change from the culture of vector control 
and supervision to the culture of surveillance, 
decision-making based on the evaluation of results, 
and feedback to the operational level
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