Real-World Climate-Health Implementation Cases Relevant to HHAS and CHUD
Purpose
This document identifies 12 real-world climate-health initiatives that may inform the development, validation and country adaptation of the preliminary HHAS and CHUD Digital Adaptation Kits.
The cases were selected because they illustrate different combinations of:
· climate and health governance;
· institutional partnership;
· early warning;
· heat-health action;
· disease surveillance;
· data integration;
· local implementation;
· regional coordination;
· financing;
· transition to sustainable operation.
The summaries describe publicly documented practice. They do not imply that the countries or programmes implemented the preliminary HHAS or CHUD DAKs in their current form.
For each case, a future detailed reconstruction should distinguish:
· documented practice;
· DAK interpretation;
· information not publicly available;
· assumptions requiring confirmation;
· country-specific configuration.

1. WHO–WMO Joint Climate and Health Programme
Type: Umbrella programme and institutional partnership
Location: Global
Public-health challenge: Climate information and health decision-making are often managed through separate institutions, systems and professional communities.
Documented approach: WHO and WMO maintain a joint programme to strengthen climate science and services for health. Its work includes governance, climate-informed health services, heat-health action, capacity development, country support and coordination between meteorological and health institutions. (World Health Organization)
Why useful for the programme: This is the strongest institutional reference for the umbrella relationship between climate services, public-health evidence, warnings and action.
DAK components illustrated:
· cross-sector governance;
· institutional personas;
· service co-design;
· climate-data provision;
· public-health interpretation;
· capacity development;
· shared standards and methods;
· programme-level monitoring.
Information requiring further confirmation:
· country-specific operational workflows;
· data-sharing arrangements;
· service-level expectations;
· financing and ownership after programme support;
· detailed technical architectures.

2. Malawi climate and health programme
Type: Umbrella and country implementation
Location: Malawi
Public-health challenge: High exposure to floods, droughts, cyclones and climate-sensitive diseases within a resource-constrained health system.
Documented approach: Malawi established a climate and health programme involving national and local institutions, communities, technical experts and international partners. Work across nine districts included capacity building, improved access to climate information and development of policies and climate-health activities. More recent work has integrated climate-sensitive indicators into EWARSPlus and strengthened access to real-time meteorological data through cooperation with the national meteorological service. (World Health Organization)
Why useful for the programme: Malawi demonstrates movement from a supported climate-services project toward national and district capability, partnership and routine surveillance.
DAK components illustrated:
· national and district governance;
· meteorological and health-sector coordination;
· climate-data access;
· capacity development;
· disease surveillance;
· local implementation;
· partner alignment;
· transition and sustainability.
Information requiring further confirmation:
· exact source datasets and variables;
· current district workflows;
· pipeline architecture;
· national quality rules;
· operational funding and staffing;
· relationship between EWARSPlus and other national surveillance systems.

3. Multi-country climate-resilient WASH and disease-surveillance programme
Type: Umbrella, multi-country and donor-supported programme
Location: Bangladesh, Ethiopia, Malawi, Mozambique and Nepal
Public-health challenge: Floods, droughts, water insecurity and climate-sensitive disease risks affect WASH systems and outbreak preparedness.
Documented approach: WHO supported countries to strengthen climate-resilient water and sanitation and to integrate climate or weather information into surveillance of climate-sensitive diseases, including exploration of early-warning approaches. The programme linked environmental resilience, health protection and disease surveillance across countries with different institutions and capacities. (WHO | Regional Office for Africa)
Why useful for the programme: This case demonstrates how a common programme framework can be adapted across several countries without requiring identical technical implementations.
DAK components illustrated:
· multi-country governance;
· donor-supported implementation;
· WASH and health integration;
· disease surveillance;
· climate information;
· country adaptation;
· shared learning;
· programme reporting.
Information requiring further confirmation:
· country-specific data flows;
· warning methods;
· common versus national indicators;
· implementation outcomes;
· long-term operational ownership;
· comparative partner and beneficiary feedback.

4. Southern Africa climate-resilient WASH financing initiative
Type: Regional partnership and financing case
Location: Malawi, Mozambique, Zambia and Zimbabwe
Public-health challenge: Climate-related floods, droughts and rising temperatures threaten water security, sanitation, health infrastructure and disease control.
Documented approach: WHO convened country teams to develop a regional financing proposal seeking at least US$18.6 million for climate-resilient WASH infrastructure, early-warning systems, health surveillance and capacity development. The initiative demonstrates joint concept development, partner alignment and the preparation of a shared funding proposition across four countries. (WHO | Regional Office for Africa)
Why useful for the programme: This is especially relevant to programme financing, donor engagement, shared milestones and the relationship between technical implementation and investment readiness.
DAK components illustrated:
· regional coordination;
· financing requirements;
· partner roles;
· programme milestones;
· early warning;
· surveillance;
· resilient infrastructure;
· capacity development;
· funding and implementation traceability.
Information requiring further confirmation:
· financing decision and award status;
· final country workplans;
· partner satisfaction measures;
· fund-disbursement conditions;
· programme indicators;
· ownership after external funding.

5. Argentina extreme-temperature early-warning system
Type: HHAS-relevant national warning case
Location: Argentina
Public-health challenge: Extreme temperatures create geographically variable health risks requiring coordinated meteorological, health and civil-protection communication.
Documented approach: Argentina operates an extreme-temperature early-warning service linking meteorological information with health-risk categories and public advice. WMO reports that 987 daily extreme-heat alerts were issued during the October 2021–March 2022 warm season. (World Meteorological Organization)
Why useful for the programme: The case illustrates nationwide warning production, frequent operational updates and the translation of meteorological conditions into health-relevant communication.
DAK components illustrated:
· warning levels;
· geographic alerting;
· source scheduling;
· public-health risk communication;
· warning publication;
· national dissemination;
· operational monitoring;
· alert-volume indicators.
Information requiring further confirmation:
· full warning decision logic;
· health-data inputs;
· institutional approval process;
· acknowledgement and action workflows;
· post-event evaluation;
· machine-readable warning standards.

6. United Kingdom Adverse Weather and Health Plan
Type: HHAS national and local implementation
Location: United Kingdom
Public-health challenge: Extreme heat and other adverse weather can affect the wider population, vulnerable groups and the operation of health and social-care services.
Documented approach: The United Kingdom Health Security Agency maintains an Adverse Weather and Health Plan supported by a colour-coded alert system developed with the Met Office. Alert levels are linked to practical actions for health services, local authorities, community organisations and the public. (World Health Organization)
Why useful for the programme: This is a strong example of health-impact-based alerting connected to predefined institutional and public actions.
DAK components illustrated:
· warning-state model;
· health-impact assessment;
· national and local personas;
· role-specific actions;
· health and social-care preparedness;
· public communication;
· warning updates;
· operational review.
Information requiring further confirmation:
· detailed data architecture;
· alert-generation algorithms;
· internal approval workflow;
· acknowledgement mechanisms;
· interoperability specifications;
· complete evaluation and traceability model.

7. France heatwave vigilance and health-management system
Type: HHAS national, departmental and local implementation
Location: France
Public-health challenge: Heatwaves produce health impacts that vary by intensity, duration, geography, population vulnerability and pressure on services.
Documented approach: France operates a national heatwave health-management system combining Météo-France vigilance, national and territorial health surveillance, public communication, ORSEC emergency arrangements, health-system preparedness and national crisis coordination. Vigilance uses green, yellow, orange and red levels, with departmental thresholds and measures that intensify according to expected health and societal impact. Santé publique France monitors emergency-care activity and mortality, while local action is coordinated through prefectural and sectoral arrangements. (Sante Gouvernement)
Why useful for the programme: France provides a mature model linking meteorological thresholds, health surveillance, interministerial governance and territorial activation.
DAK components illustrated:
· departmental configuration;
· warning levels;
· biometeorological indicators;
· surveillance;
· national–local escalation;
· crisis coordination;
· vulnerable-population measures;
· multisectoral communication;
· de-escalation.
Information requiring further confirmation:
· complete operational data flows;
· internal system interfaces;
· automated versus manual decision points;
· acknowledgement and compliance monitoring;
· full indicator and evaluation framework;
· technical standards used for exchange.

8. Ahmedabad Heat Action Plan
Type: HHAS city-level implementation
Location: Ahmedabad, Gujarat, India
Public-health challenge: Severe urban heat affects populations living and working in settings with high exposure, limited cooling and substantial social vulnerability.
Documented approach: Ahmedabad developed South Asia’s first major city heat action plan following a severe 2010 heatwave. The initiative brought together municipal leadership, public-health experts and other partners to establish heat preparedness, early warning, public communication, health-worker readiness and targeted action for populations at increased risk. (GOV.UK)
Why useful for the programme: Ahmedabad demonstrates how an HHAS can begin as a focused urban pilot, operate within constrained resources and later influence wider replication.
DAK components illustrated:
· city governance;
· local thresholds;
· public messaging;
· health-worker training;
· vulnerable-population outreach;
· municipal action;
· pilot implementation;
· partnership development;
· scale-up potential.
Information requiring further confirmation:
· current warning rules and versions;
· present institutional ownership;
· data architecture;
· operational monitoring;
· message-delivery data;
· current financing and maintenance arrangements.

9. Athens heat-warning and urban-resilience approach
Type: HHAS and long-term adaptation case
Location: Athens, Greece
Public-health challenge: Urban heat requires immediate warning and protective action while also demanding long-term reduction of heat exposure.
Documented approach: WMO presents Athens as a case combining short-term early-warning measures with longer-term nature-based and urban-resilience interventions. The case highlights the complementary roles of immediate heat-risk communication and structural adaptation. (World Meteorological Organization)
Why useful for the programme: Athens helps prevent HHAS from being treated only as an alert-distribution mechanism. It demonstrates the relationship between operational warnings and sustained exposure reduction.
DAK components illustrated:
· urban warning services;
· public communication;
· exposure reduction;
· municipal governance;
· adaptation planning;
· short- and long-term indicators;
· partnership between scientific and city institutions.
Information requiring further confirmation:
· detailed warning workflow;
· health-data inputs;
· municipal activation protocols;
· vulnerable-population targeting;
· evaluation evidence;
· data and system interoperability.

10. Mexico EWARS-csd dengue integration
Type: CHUD national surveillance and data-integration case
Location: Mexico
Public-health challenge: Dengue surveillance requires timely integration of epidemiological, climatic and environmental information to identify increased outbreak risk.
Documented approach: Mexico was the first country to integrate EWARS-csd into its national disease-surveillance platform. WHO reports that the implementation began in 2012 and has provided evidence on the benefits, threats and opportunities associated with integrating the tool into an established surveillance programme. EWARS-csd can support dengue-outbreak prediction approximately 12 weeks in advance. (TDR)
Why useful for the programme: Mexico is the strongest direct analogue for a CHUD-supported model-input and surveillance workflow connected to an existing national system.
DAK components illustrated:
· historical health data;
· climate and environmental indicators;
· data integration;
· model-input preparation;
· predictive outputs;
· national surveillance integration;
· human interpretation;
· operational response;
· implementation learning.
Information requiring further confirmation:
· complete source data dictionary;
· temporal and spatial harmonisation methods;
· pipeline schedule;
· interface architecture;
· model-output review process;
· operational indicators and access controls.

11. Ethiopia climate-informed malaria and meningitis surveillance
Type: CHUD surveillance and early-warning case
Location: Ethiopia
Public-health challenge: Malaria, meningitis and other climate-sensitive diseases require surveillance that can account for rainfall, temperature, environmental conditions and changing transmission risk.
Documented approach: WHO identifies Ethiopia as a country using EWARS-csd for climate-sensitive diseases including malaria and meningitis. The wider approach combines historical health data with climate and environmental indicators to identify alarm indicators and support early detection and response at smaller geographic scales. (TDR)
Why useful for the programme: Ethiopia demonstrates the use of climate information at different timescales to support surveillance, preparedness and disease-control decisions.
DAK components illustrated:
· climate and disease-source integration;
· district-level analysis;
· source quality;
· temporal relationships;
· geographic harmonisation;
· predictive-model preparation;
· surveillance review;
· response planning.
Information requiring further confirmation:
· current diseases and geographic coverage;
· source ownership;
· exact climate variables;
· national pipeline architecture;
· modelling and review workflow;
· evaluation and sustainability arrangements.

12. Mozambique climate-sensitive disease early warning
Type: CHUD, resilience and emergency-context case
Location: Mozambique
Public-health challenge: Cyclones, floods, droughts and vulnerable infrastructure contribute to malaria, cholera and other climate-sensitive disease risks.
Documented approach: WHO identifies Mozambique as using EWARS-csd for climate-sensitive disease prediction and as participating in wider climate-resilient health and WASH initiatives. The country’s experience is situated within recurrent climate emergencies, high disease burden and constraints on health, water and sanitation services. (TDR)
Why useful for the programme: Mozambique illustrates how CHUD capability may need to operate under infrastructure disruption, outbreak pressure, humanitarian coordination and significant local vulnerability.
DAK components illustrated:
· climate-sensitive disease surveillance;
· data availability under disruption;
· local processing;
· continuity procedures;
· WASH integration;
· emergency coordination;
· source fallback;
· resilience and sustainability.
Information requiring further confirmation:
· current EWARS-csd operational status;
· participating institutions;
· source and pipeline specifications;
· local versus central processing;
· continuity workflows;
· demonstrated effects on decisions and outcomes.

Cross-case lessons
The 12 cases suggest several common lessons for the preliminary programme.
Governance precedes technology
Effective climate-health services depend on clear relationships between:
· meteorological authorities;
· health authorities;
· surveillance institutions;
· emergency-management structures;
· local governments;
· service providers;
· communities;
· technical and financing partners.
Warning and data capabilities are connected but distinct
HHAS converts reviewed evidence into warnings, communications and coordinated action.
CHUD governs the sources, transformations, harmonisation, integration, quality and traceability required to produce usable evidence.
Some countries demonstrate one capability more clearly than the other.
National systems require local configuration
Operational models vary according to:
· administrative structure;
· climate;
· public-health priorities;
· source availability;
· institutional mandates;
· legal requirements;
· infrastructure;
· technical capacity;
· financing.
A generic DAK should support controlled adaptation rather than require identical implementation.
Public documentation is incomplete
Published cases often describe:
· governance;
· high-level workflows;
· warning categories;
· programme activities;
· selected outcomes.
They less frequently provide:
· complete data dictionaries;
· internal approval workflows;
· interface specifications;
· transformation rules;
· source versions;
· quality gates;
· lineage;
· acceptance tests;
· operating costs.
These gaps should become explicit country-groundtruthing questions rather than be filled through undocumented assumptions.
Financing and sustainability require greater visibility
Several cases began with:
· donor funding;
· research collaboration;
· international technical support;
· pilot implementation.
The preliminary programme should therefore document:
· funding source;
· implementation cost;
· operational cost;
· partner commitments;
· delivery milestones;
· satisfaction and feedback;
· handover;
· long-term ownership;
· continuation or exit decisions.

Recommended use in the preliminary package
These cases should not yet be expanded into full reconstructed DAKs.
At the preliminary stage, they can be used to:
1. demonstrate that the programme responds to established country needs;
2. identify reusable institutional and technical patterns;
3. compare HHAS- and CHUD-relevant approaches;
4. formulate country-groundtruthing questions;
5. select future demonstration or pilot cases;
6. test whether the generic artefacts cover real implementation conditions;
7. identify gaps in financing, partnership and sustainability requirements.
Agara should remain the primary complete demonstration.
The real-world cases provide the evidence base and comparative implementation context beneath it.

Case-study disclaimer
These summaries describe documented real-world climate-health practices relevant to the preliminary HHAS and CHUD package. They do not imply that the named jurisdictions implemented these DAKs, that every operational detail is publicly documented, or that a practice should be transferred to another country without technical, institutional and legal validation.
Case-study principle
Use real-world cases to test whether the DAK reflects actual institutional and operational conditions, while treating undocumented details as questions for groundtruthing rather than opportunities for invention.

