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1. Programme identity
The WHO Climate-Health SMART Guidelines Programme provides a structured digital adaptation framework for priority climate-sensitive health interventions.
The programme translates public-health guidance, operational needs and technical standards into reusable implementation specifications that countries can adapt to their own institutions, systems, data environments and legal frameworks.
The programme begins with two complementary workstreams:
1.1 Heat-Health Alert System
The Heat-Health Alert System Digital Adaptation Kit supports the design and implementation of coordinated heat-health warning, communication, response and surveillance capabilities.
It addresses the operational chain from heat-risk detection through alert authorisation, targeted dissemination, health-sector action, public communication, surveillance, escalation, closure and after-action review.
1.2 Climate and Health Data Unification for Dengue Surveillance
The Climate and Health Data Unification for Dengue Surveillance Digital Adaptation Kit supports the governed preparation of interoperable epidemiological and climate data for dengue surveillance and climate-informed analysis.
It addresses source registration, ingestion, validation, temporal and spatial harmonisation, metadata, provenance, privacy, publication and controlled reuse.

2. Programme purpose
The programme is designed to help countries move from policy and technical guidance to implementable digital specifications.
It provides a common method for defining:
· users and institutional roles;
· operational scenarios;
· business processes;
· data requirements;
· decision-support logic;
· scheduling logic;
· indicators;
· functional requirements;
· non-functional requirements;
· standards mappings;
· validation evidence;
· country adaptations.
The programme does not prescribe a single software product or technical platform.
Countries may implement the specifications through existing national systems, open-source platforms, commercial solutions, custom development or a combination of digital and manual processes.

3. Programme objectives
The programme has six primary objectives.
3.1 Convert guidance into implementable specifications
Translate climate-health guidance into structured artefacts that can support:
· programme planning;
· procurement;
· system design;
· implementation;
· testing;
· monitoring;
· maintenance.
3.2 Improve consistency and traceability
Create clear links between:
· source guidance;
· interventions;
· users;
· workflows;
· data;
· logic;
· indicators;
· requirements;
· tests;
· validation evidence.
3.3 Support country adaptation
Allow Member States to adapt generic specifications to:
· national governance;
· institutional mandates;
· legal requirements;
· data availability;
· local terminology;
· national standards;
· infrastructure;
· workforce capacity;
· implementation maturity.
3.4 Strengthen interoperability
Promote appropriate use of recognised standards, including:
· Common Alerting Protocol;
· HL7 Fast Healthcare Interoperability Resources;
· WMO Information System 2.0;
· geographic and administrative-boundary standards;
· metadata and provenance standards;
· security and identity-management standards.
3.5 Accelerate collaborative delivery
Provide complete working drafts early enough for technical teams and countries to review concrete content rather than abstract plans.
The programme uses parallel drafting, structured review and controlled revision to reduce unnecessary delay while preserving WHO ownership, technical quality and publication authority.
3.6 Establish a maintainable programme asset
Create a version-controlled publication package that can be updated as:
· guidance changes;
· standards evolve;
· countries provide feedback;
· implementation evidence grows;
· new climate-health workstreams are added.

4. Intended users
The programme is intended for:
· ministries of health;
· national public-health institutions;
· meteorological and hydrological services;
· disease-surveillance programmes;
· emergency-management authorities;
· digital-health agencies;
· health-system managers;
· country implementation teams;
· standards and interoperability specialists;
· software architects and developers;
· procurement teams;
· technical partners;
· researchers;
· WHO regional and country offices.
Different audiences will use different parts of the package.
Programme leaders may focus on scope, governance, readiness and roadmap.
Implementation teams may focus on workflows, data, logic, requirements and testing.
Country authorities may focus on adaptation, sovereignty, privacy, hosting and institutional responsibility.
Technical teams may focus on standards, architecture, interoperability, security and maintainability.

5. Relationship between HHAS and CHUD
HHAS and CHUD are independent Digital Adaptation Kits within one shared programme.
They are connected by common principles and methods but remain distinct in purpose, content and implementation.
Shared programme elements
Both workstreams use common approaches to:
· SMART Guidelines methodology;
· software neutrality;
· country adaptation;
· privacy and security;
· national data sovereignty;
· interoperability;
· provenance;
· auditability;
· responsible use of artificial intelligence;
· validation;
· publication;
· version control;
· multilingual delivery.
Workstream-specific elements
Each DAK retains its own:
· public-health purpose;
· interventions;
· personas;
· scenarios;
· workflows;
· data dictionary;
· decision or transformation logic;
· scheduling logic;
· indicators;
· requirements;
· standards mappings;
· implementation pathway.
HHAS is centred on warning, communication, response and event management.
CHUD is centred on governed data preparation, harmonisation, provenance and reusable analytic inputs.
Neither workstream is subordinate to the other.

6. Publication architecture
The programme publication package has four layers.
Layer 1 — Programme umbrella
The umbrella document defines:
· programme identity;
· purpose;
· objectives;
· methodology;
· shared design principles;
· responsible AI;
· governance;
· country adaptation;
· validation;
· publication;
· maintenance;
· roadmap.
Layer 2 — Workstream narrative documents
Two principal narrative documents define the complete DAK content:
1. Heat-Health Alert System Digital Adaptation Kit
2. Climate and Health Data Unification for Dengue Surveillance Digital Adaptation Kit
These documents explain the workstream context, methods, structured components, standards, implementation considerations and roadmap.
Layer 3 — Structured workbooks
Ten workstream-specific workbooks contain the detailed structured artefacts.
Five support HHAS and five support CHUD.
An eleventh shared workbook links both workstreams at programme level.
Layer 4 — Country adaptations and implementation resources
Countries may develop:
· readiness assessments;
· stakeholder maps;
· current-state workflows;
· country personas;
· configuration registers;
· adapted data dictionaries;
· national requirements;
· pilot plans;
· test evidence;
· implementation dashboards;
· case studies.
Country resources remain linked to the generic DAK version from which they were derived.

7. Programme package structure
The complete English master package consists of:
7.1 Programme umbrella document
WHO Climate-Health SMART Guidelines Programme
7.2 HHAS narrative document
Heat-Health Alert System Digital Adaptation Kit
7.3 CHUD narrative document
Climate and Health Data Unification for Dengue Surveillance Digital Adaptation Kit
7.4 HHAS workbooks
1. HHAS Personas and User Scenarios
2. HHAS Workflows and Process Catalogue
3. HHAS Data Dictionary and Standards Mapping
4. HHAS Logic, Scheduling and Indicators
5. HHAS Requirements and Traceability
7.5 CHUD workbooks
6. CHUD Personas and User Scenarios
7. CHUD Workflows and Data-Pipeline Catalogue
8. CHUD Data Dictionary and Standards Mapping
9. CHUD Logic, Scheduling and Indicators
10. CHUD Requirements and Traceability
7.6 Shared programme workbook
11. Climate-Health Programme Crosswalk and Traceability Register
7.7 Multilingual control resources
· Controlled Terminology and Translation Glossary
· Translation, Formatting and Quality Protocol

8. Programme ownership and authority
WHO retains institutional ownership of the programme and authority over:
· programme scope;
· technical direction;
· normative interpretation;
· publication approval;
· branding;
· country engagement;
· official communication;
· maintenance.
Contributors may support:
· drafting;
· technical analysis;
· standards mapping;
· structured artefact development;
· country consultation;
· validation;
· translation;
· digital demonstration;
· implementation planning.
Contribution does not confer authority to issue WHO guidance or represent working content as formally approved.
Country authorities retain responsibility for national implementation decisions, including:
· policy;
· legal basis;
· institutional mandates;
· thresholds;
· architecture;
· hosting;
· procurement;
· data access;
· security;
· operations;
· maintenance.

9. Document status
Each programme artefact should use one of the following statuses:
· Draft
· Internal review
· Technical review
· Normative review
· Country validation
· Revision required
· Approved for working draft
· Approved for publication candidate
· Published
· Superseded
A status applies to a specific version.
It should identify:
· assigning authority;
· assignment date;
· review stage;
· relevant comments;
· outstanding actions.

10. Versioning
The programme uses semantic versioning:
Major.Minor.Patch
Example:
v1.2.3
Major version
Used for material changes to:
· programme scope;
· workstream purpose;
· core methodology;
· major workflows;
· major data structures;
· normative interpretation;
· publication architecture.
Minor version
Used for additions or substantive revisions that remain compatible with the existing major version.
Examples include:
· new scenarios;
· new requirements;
· new country patterns;
· revised mappings;
· expanded indicators.
Patch version
Used for corrections that do not materially change meaning.
Examples include:
· typographical corrections;
· formatting;
· broken references;
· minor clarifications;
· translation corrections.
Each release should include:
· version number;
· release date;
· status;
· summary of changes;
· affected artefacts;
· migration implications;
· superseded version.

11. Stable identifiers
All structured artefacts should use persistent identifiers.
Identifiers should remain stable across:
· narrative documents;
· workbooks;
· translations;
· country adaptations;
· dashboards;
· releases.
Programme identifiers
Format:
CHP-[ARTEFACT]-[NUMBER]
Examples:
· CHP-PRN-001
· CHP-DEC-001
· CHP-STD-001
HHAS identifiers
Format:
HHAS-[ARTEFACT]-[NUMBER]
Examples:
· HHAS-PER-001
· HHAS-SCN-001
· HHAS-WFL-001
· HHAS-DAT-001
· HHAS-LOG-001
· HHAS-SCH-001
· HHAS-IND-001
· HHAS-REQ-001
· HHAS-TST-001
CHUD identifiers
Format:
CHUD-[ARTEFACT]-[NUMBER]
Examples:
· CHUD-PER-001
· CHUD-SCN-001
· CHUD-WFL-001
· CHUD-DAT-001
· CHUD-TRN-001
· CHUD-SCH-001
· CHUD-IND-001
· CHUD-REQ-001
· CHUD-TST-001
Country adaptations
Country adaptations should retain the original identifier and add a country or jurisdiction code.
Example:
HHAS-WFL-004-COUNTRY
A country may add new local artefacts without changing the generic identifier structure.

12. Traceability model
The programme uses a common traceability chain:
Source → intervention → persona → scenario → workflow → data → logic → schedule → indicator → requirement → test → validation evidence
This model supports:
· completeness;
· quality assurance;
· country adaptation;
· procurement;
· implementation;
· testing;
· change-impact analysis;
· maintenance.
Each structured artefact should identify:
· source;
· workstream;
· owner;
· version;
· review status;
· country applicability;
· related artefacts;
· validation evidence.

13. Multilingual architecture
The English package serves as the controlled master.
The programme is designed for publication in:
· English;
· French;
· Spanish;
· Russian;
· Arabic;
· Chinese;
· Portuguese.
Stable identifiers remain unchanged across languages.
Translations should preserve:
· technical meaning;
· standards terminology;
· document structure;
· tables;
· cross-references;
· version metadata;
· review status.
The multilingual glossary controls approved terminology and identifies terms that should remain untranslated.
Formal publication in any language requires appropriate technical and native-language review.

14. Official and working content
The programme distinguishes clearly between:
Official WHO content
Content that has completed the applicable review and publication process.
Programme working content
Structured material under development, review or validation.
Country-specific content
National or subnational adaptations approved by the relevant authority.
Illustrative content
Examples, sample records, demonstrations and mock data used to explain intended functionality.
Working, country-specific and illustrative content should never be presented as globally approved WHO guidance.

15. Programme boundaries
The programme provides structured digital adaptation content.
It does not:
· replace WHO normative development processes;
· determine national law or policy;
· prescribe a single vendor or product;
· mandate one hosting model;
· establish country thresholds without national approval;
· validate a predictive model solely because its inputs are well structured;
· transfer national data ownership;
· remove the need for professional judgement;
· replace formal country or publication approval.

16. Success criteria
The programme will be considered successful where it enables countries and technical teams to:
· understand what must be implemented;
· identify responsible actors;
· map current and target workflows;
· define required data;
· document logic and timing;
· select appropriate standards;
· produce testable requirements;
· adapt content without losing traceability;
· validate against real country conditions;
· maintain the package through controlled releases;
· reuse learning across climate-health workstreams.

17. Programme operating principle
The programme follows formal process where it protects:
· quality;
· legitimacy;
· safety;
· accountability;
· ownership;
· publication integrity.
It streamlines process where additional steps would only create avoidable delay.
The delivery approach is:
Draft early, make assumptions visible, review in parallel, correct collaboratively, preserve traceability and keep moving.
This approach is intended to accelerate progress without weakening WHO authority or technical standards.
Executive summary and programme case
1. Climate-health implementation challenge
Climate change is increasing the frequency, intensity and operational significance of health risks linked to extreme heat, vector-borne disease and other climate-sensitive hazards.
Countries often have relevant policies, technical guidance, surveillance systems, meteorological services and digital platforms, but these elements may remain fragmented across institutions and systems.
Common implementation challenges include:
· unclear institutional responsibilities;
· disconnected health and climate data;
· inconsistent terminology and geographic units;
· weak interoperability;
· limited traceability from guidance to system requirements;
· country-specific legal and data-governance constraints;
· incomplete operational workflows;
· insufficient validation under real country conditions;
· dependence on isolated technical projects rather than maintainable national capabilities.
The gap is therefore not only one of guidance or technology. It is also a gap between policy, operations, data and implementation.
The WHO Climate-Health SMART Guidelines Programme addresses this gap by converting climate-health guidance and operational needs into structured, software-neutral and country-adaptable Digital Adaptation Kits.

2. Programme response
The programme begins with two complementary Digital Adaptation Kits:
1. Heat-Health Alert System Digital Adaptation Kit
2. Climate and Health Data Unification for Dengue Surveillance Digital Adaptation Kit
The two workstreams address different but related climate-health needs.
The Heat-Health Alert System DAK supports the full operational cycle from heat-risk detection and warning generation to authorisation, communication, health-sector response, surveillance, escalation and closure.
The Climate and Health Data Unification for Dengue Surveillance DAK supports the governed preparation of epidemiological and climate data for surveillance and analysis, including ingestion, validation, temporal and spatial harmonisation, metadata, provenance, privacy and controlled publication.
Together, they demonstrate how the SMART Guidelines approach can be applied across both event-driven public-health action and climate-informed data systems.

3. Why Digital Adaptation Kits are needed
High-level guidance describes what should be achieved.
Implementation teams must still determine:
· who performs each action;
· which information is required;
· how data move between institutions;
· which decisions are automated or reviewed by people;
· when actions occur;
· how performance is measured;
· which standards apply;
· how systems should be tested;
· which elements must be adapted nationally.
A Digital Adaptation Kit provides the structured bridge between guidance and implementation.
Each DAK defines nine linked components:
1. health interventions and recommendations;
2. personas;
3. user scenarios;
4. business processes and workflows;
5. core data elements;
6. decision-support logic;
7. scheduling logic;
8. indicators;
9. functional and non-functional requirements.
These components create a traceable path from policy and evidence to operational processes, technical specifications and validation.

4. Heat-Health Alert System DAK
Extreme heat requires coordinated action across meteorological, health, emergency-management and communication functions.
A warning alone is not a complete heat-health system.
An effective system must also support:
· health-risk assessment;
· authorised decision-making;
· geographic and population targeting;
· multilingual communication;
· delivery through appropriate channels;
· health-service readiness;
· workforce mobilisation;
· protection of vulnerable populations;
· surveillance during the event;
· escalation where impacts worsen;
· event closure;
· after-action learning.
The HHAS DAK provides a structured reference for these functions.
It supports both hazard-based and impact-based warning approaches while keeping thresholds and institutional responsibilities country-configurable.
It also supports appropriate use of standards such as the Common Alerting Protocol and allows integration with existing national warning, health and emergency systems.

5. Climate and Health Data Unification for Dengue Surveillance DAK
Climate-informed dengue surveillance depends on reliable epidemiological, meteorological, temporal, geographic and population data.
These data often differ in:
· source;
· format;
· reporting frequency;
· geographic resolution;
· administrative boundaries;
· metadata;
· quality;
· access conditions;
· ownership.
The CHUD DAK defines the processes required to prepare these data for controlled analytic use.
It supports:
· source registration;
· data ingestion;
· validation;
· quality control;
· epidemiological-week alignment;
· temporal harmonisation;
· spatial harmonisation;
· administrative-boundary reconciliation;
· metadata management;
· provenance;
· dataset versioning;
· controlled publication;
· local or national processing where required.
The DAK distinguishes clearly between reliable data preparation and predictive modelling.
A technically successful data pipeline does not by itself establish that a statistical or machine-learning model is valid, safe or appropriate for operational public-health decisions.

6. Country value
The programme gives countries a practical starting point without imposing one product, platform or architecture.
Countries may use the DAKs to:
· assess readiness;
· clarify governance;
· map stakeholders;
· document current workflows;
· identify gaps;
· compare existing systems with required capabilities;
· define country-specific configurations;
· prepare procurement specifications;
· guide system development;
· create test cases;
· support pilot implementation;
· monitor progress;
· maintain version-controlled national adaptations.
The generic DAKs provide a common reference.
Country adaptation determines how that reference is applied within national law, institutional structures, data environments and technical capacity.

7. Intended users
The programme is designed for a broad implementation community, including:
· ministries of health;
· public-health institutes;
· meteorological and hydrological services;
· disease-surveillance programmes;
· emergency-management authorities;
· digital-health agencies;
· national data-governance functions;
· health facilities;
· country implementation teams;
· software architects and developers;
· standards specialists;
· procurement teams;
· technical partners;
· WHO regional and country offices.
Each audience can use the package at the level relevant to its responsibilities.
Programme leaders can use it to define scope, governance and priorities.
Operational teams can use it to validate roles and workflows.
Technical teams can use it to define data, interfaces, logic and requirements.
Country authorities can use it to document adaptation, ownership and approval.

8. Shared programme principles
Both DAKs are guided by common principles:
· public-health purpose;
· software neutrality;
· use of open and recognised standards;
· national ownership;
· data sovereignty;
· privacy and security by design;
· country configurability;
· modular implementation;
· accessibility;
· multilingual delivery;
· operation in low-connectivity environments;
· provenance and auditability;
· human oversight;
· maintainability;
· sustainable use of infrastructure;
· reuse of existing systems;
· collect once, use many.
These principles are intended to improve consistency without forcing artificial uniformity across countries or workstreams.

9. Responsible use of artificial intelligence
Artificial intelligence may support climate-health systems through:
· anomaly detection;
· data-quality checks;
· impact estimation;
· forecasting support;
· information extraction;
· translation;
· workflow assistance;
· metadata generation;
· monitoring.
AI should remain proportionate to the public-health need and should not displace accountable human and institutional decision-making.
The programme therefore requires attention to:
· safety;
· transparency;
· uncertainty;
· bias;
· equity;
· data provenance;
· national data sovereignty;
· human approval;
· monitoring;
· model drift;
· environmental and compute cost;
· retirement of unsafe or obsolete models.
Generative AI may support drafting, translation, coding and communication preparation, but its outputs require source verification and authorised human review.

10. Accelerated and collaborative delivery
The programme is designed to move quickly without weakening ownership, quality or legitimacy.
The delivery approach is to:
· produce complete working drafts early;
· make assumptions visible;
· review in parallel rather than sequentially;
· use structured issue and decision logs;
· give experts and countries concrete material to correct;
· preserve stable identifiers and traceability;
· revise rapidly as evidence is received.
This avoids the common pattern in which extensive preliminary consultation delays the creation of material that stakeholders can meaningfully review.
The approach is collaborative rather than prescriptive.
WHO retains ownership and publication authority.
Countries retain authority over national implementation.
Technical partners support drafting, analysis, validation and implementation.

11. Programme outputs
The English master package will include:
· one programme umbrella document;
· one HHAS DAK narrative document;
· one CHUD DAK narrative document;
· five HHAS structured workbooks;
· five CHUD structured workbooks;
· one shared programme crosswalk and traceability workbook;
· one controlled multilingual terminology glossary;
· one translation, formatting and quality protocol.
The package is designed for later publication in:
· English;
· French;
· Spanish;
· Russian;
· Arabic;
· Chinese;
· Portuguese.
Stable identifiers and controlled terminology will support consistency across languages and versions.

12. Immediate programme priorities
The immediate priorities are to:
1. complete the English umbrella framework;
2. complete the HHAS and CHUD DAKs;
3. populate the eleven structured workbooks;
4. validate scope and terminology with relevant technical teams;
5. groundtruth the DAKs in selected countries;
6. resolve critical gaps and contradictions;
7. prepare publication-candidate versions;
8. establish multilingual controls;
9. define maintenance and release arrangements.
Country validation should focus on real institutional roles, workflows, systems, data availability, legal constraints and implementation feasibility.

13. Expected results
The programme is expected to produce:
· clearer institutional responsibilities;
· stronger links between guidance and implementation;
· reusable workflows and requirements;
· improved interoperability;
· more consistent terminology;
· better data governance;
· testable implementation specifications;
· faster country adaptation;
· stronger procurement and system-design inputs;
· improved validation and quality assurance;
· maintainable programme assets;
· reusable learning across climate-health workstreams.
The programme should also reduce unnecessary duplication by helping countries build on systems and standards they already use.

14. Longer-term potential
HHAS and CHUD are the initial programme workstreams.
The shared architecture can support future Digital Adaptation Kits for other climate-sensitive health priorities, including:
· additional vector-borne diseases;
· flood-related health risks;
· wildfire smoke;
· air quality;
· climate-sensitive food and water risks;
· climate-related health-service continuity;
· integrated climate-health surveillance;
· emergency preparedness and response.
New workstreams should reuse common terminology, governance, standards, validation methods and technical requirements where appropriate.
The programme therefore establishes not only two DAKs, but a reusable method for developing additional climate-health digital adaptation resources.

15. Programme case
The central programme case is straightforward:
Climate-health guidance is most valuable when countries can translate it into clear responsibilities, operational workflows, governed data, testable requirements and maintainable systems.
The WHO Climate-Health SMART Guidelines Programme provides that translation layer.
It brings together public-health purpose, country ownership, technical structure, interoperability, responsible innovation and implementation evidence within one coherent framework.
Its success will be measured not by the volume of documentation produced, but by whether countries and implementation teams can use the package to make decisions, build capabilities, test systems and improve climate-health action.
How to use the programme package
1. Purpose of this section
The WHO Climate-Health SMART Guidelines Programme package is designed for several audiences with different responsibilities.
No single user is expected to read or apply every component in the same way.
The package combines:
· programme-level guidance;
· workstream narratives;
· structured Digital Adaptation Kit artefacts;
· country-adaptation resources;
· technical specifications;
· validation evidence;
· multilingual controls.
Users should begin with the parts most relevant to their role, then follow the cross-references to supporting artefacts.

2. Package structure
The package has four operational layers.
Layer 1 — Programme umbrella
Use the umbrella document to understand:
· programme purpose;
· scope;
· methodology;
· shared principles;
· responsible AI;
· governance;
· country adaptation;
· validation;
· publication;
· maintenance.
Layer 2 — Workstream DAK narratives
Use the HHAS or CHUD narrative to understand:
· the public-health and operational context;
· workstream scope;
· actors;
· scenarios;
· workflows;
· data;
· logic;
· indicators;
· requirements;
· standards;
· implementation considerations.
Layer 3 — Structured workbooks
Use the workbooks for detailed implementation artefacts, including:
· controlled identifiers;
· personas;
· scenarios;
· workflow steps;
· data elements;
· rules;
· schedules;
· indicators;
· requirements;
· tests;
· standards mappings;
· traceability.
Layer 4 — Country adaptations
Use country resources to record:
· national roles;
· legal and governance requirements;
· local workflows;
· data sources;
· configuration values;
· architecture;
· priorities;
· test evidence;
· implementation status.

3. Recommended starting point by audience
3.1 Programme leaders
Programme leaders should begin with:
1. the executive summary;
2. programme architecture;
3. governance;
4. country readiness and groundtruthing;
5. publication and roadmap.
They should use the package to confirm:
· scope;
· ownership;
· decision rights;
· priorities;
· review responsibilities;
· publication milestones;
· maintenance arrangements.

3.2 Ministries of health and public-health authorities
National health authorities should focus on:
· country readiness;
· institutional roles;
· current and target workflows;
· data ownership;
· decision authority;
· indicators;
· implementation priorities;
· national approval.
They should use the package to determine:
· which functions already exist;
· which gaps require action;
· which elements need national adaptation;
· who owns implementation and maintenance.

3.3 Meteorological and hydrological services
Meteorological services should focus on:
· data provision;
· forecast and warning workflows;
· standards;
· geographic targeting;
· timing;
· provenance;
· alert exchange;
· operational coordination.
For HHAS, this includes the relationship between meteorological warning generation and health-sector authorisation.
For CHUD, it includes climate-data access, metadata, quality, frequency and WIS 2.0-related exchange.

3.4 Surveillance and disease-programme teams
Surveillance teams should focus on:
· reporting workflows;
· epidemiological data;
· data quality;
· geographic and temporal consistency;
· indicators;
· access;
· publication;
· correction and reprocessing.
For CHUD, teams should verify that the proposed data pipeline reflects actual surveillance practice and does not obscure known data limitations.

3.5 Digital-health and technical teams
Technical teams should use the workbooks as the principal implementation reference.
They should focus on:
· data models;
· interfaces;
· standards;
· logic;
· scheduling;
· security;
· identity and access;
· auditability;
· availability;
· acceptance criteria;
· test cases.
Technical teams should not infer requirements from narrative text where a controlled workbook entry exists.

3.6 Procurement teams
Procurement teams should use:
· functional requirements;
· non-functional requirements;
· acceptance criteria;
· standards mappings;
· implementation priorities;
· country configurations.
The DAKs are software-neutral.
Procurement specifications should therefore describe required capabilities and outcomes rather than naming a preferred product unless national policy requires otherwise.

3.7 Implementers and vendors
Implementers should use the package to understand:
· who performs each action;
· which workflows must be supported;
· what data are required;
· which rules apply;
· what must be configurable;
· how performance will be tested.
Implementers should record assumptions, deviations and country-specific design decisions.
A technical solution should not be treated as compliant solely because it can reproduce a demonstration workflow.

3.8 Reviewers and subject-matter experts
Reviewers should examine the package at artefact level.
They should identify whether content is:
· confirmed;
· incomplete;
· inconsistent;
· unsupported;
· country-specific;
· technically infeasible;
· ready for validation;
· ready for publication review.
Comments should reference stable identifiers wherever possible.
This reduces ambiguity and makes revision faster.

3.9 Country-adaptation teams
Country teams should use the generic DAK as a reference baseline.
They should not overwrite generic content.
Instead, they should record whether each artefact is:
· adopted unchanged;
· adapted;
· excluded;
· deferred;
· replaced by a national equivalent;
· not applicable.
Each adaptation should include:
· rationale;
· source;
· responsible authority;
· approval status;
· effective date;
· implementation status.

4. How to read the narrative documents
The narrative documents explain the intended meaning and relationship of the DAK components.
They should be used to understand:
· context;
· scope;
· rationale;
· boundaries;
· implementation considerations;
· country variation.
They are not the only source of implementation detail.
Where detailed structured content exists in a workbook, the workbook should be treated as the controlled artefact.

5. How to use the workbooks
Each workbook should be used as a maintained programme instrument rather than a static annex.
Users should:
· retain stable identifiers;
· complete source fields;
· update review status;
· record country applicability;
· link related artefacts;
· add validation evidence;
· document changes;
· avoid duplicating records unnecessarily.
The workbooks support both human review and later digital publication.

6. How to follow traceability
The common traceability path is:
Source → intervention → persona → scenario → workflow → data → logic → schedule → indicator → requirement → test → validation evidence
Users can enter the package at any point in this chain.
For example:
· a programme manager may begin with an intervention;
· an implementer may begin with a requirement;
· a tester may begin with an acceptance criterion;
· a country team may begin with a workflow;
· a data specialist may begin with a data element.
The linked identifiers should allow each user to trace backward to the source and forward to implementation and validation.

7. How to distinguish generic and country-specific content
Generic content describes a reusable reference model.
Country-specific content records national decisions.
Generic content may define:
· required capability;
· common workflow;
· minimum data concept;
· standards option;
· validation question.
Country content may define:
· responsible institution;
· national threshold;
· reporting period;
· geographic level;
· legal basis;
· system platform;
· hosting location;
· communication channel;
· implementation priority.
Country decisions should not be inserted into the generic DAK as universal requirements.

8. How to use implementation priorities
Requirements may be classified as:
· mandatory for initial implementation;
· mandatory for scale-up;
· recommended;
· optional;
· deferred;
· not applicable.
Priority should reflect:
· public-health importance;
· legal obligation;
· operational dependency;
· implementation risk;
· technical feasibility;
· available resources;
· maturity.
A country may implement the DAK progressively.
Not every advanced capability is required for a valid initial implementation.

9. How to use standards mappings
Standards mappings identify where recognised standards may support interoperability.
Users should verify:
· the relevant version;
· intended purpose;
· national adoption;
· technical readiness;
· required profiles or extensions;
· available alternatives;
· conformance-testing approach.
A listed standard is not automatically mandatory.
Its status should be recorded as:
· required;
· recommended;
· optional;
· country-configurable;
· under review;
· not applicable.

10. How to use AI-related content
AI-related content should be reviewed separately from ordinary automation.
Users should distinguish between:
· fixed business rules;
· statistical analysis;
· machine-learning models;
· generative AI;
· accountable human decisions.
Where AI is used, the relevant records should identify:
· purpose;
· model or service;
· version;
· input data;
· uncertainty;
· human review;
· bias assessment;
· monitoring;
· fallback;
· retirement criteria.
AI output should not be treated as authoritative merely because it is technically sophisticated.

11. How to use validation status
Each artefact has a status linked to a specific version.
Users should not assume that all content in a working draft has the same level of validation.
A section may include:
· reviewed content;
· unresolved assumptions;
· country-dependent elements;
· items awaiting normative confirmation;
· illustrative examples.
Validation status should be checked before content is used for procurement, implementation or publication.

12. How to submit comments and changes
Comments should be specific and traceable.
Where possible, each comment should identify:
· document;
· section;
· artefact ID;
· issue;
· evidence;
· recommended change;
· priority;
· reviewer;
· date.
General comments remain useful, but artefact-level comments can be resolved more quickly.
Substantive changes should also be reflected in:
· the decision log;
· affected workbooks;
· traceability;
· release notes.

13. How to use the multilingual versions
The English package is the controlled master unless otherwise designated.
Translated versions should preserve:
· stable identifiers;
· document structure;
· standards names;
· cross-references;
· version information;
· review status.
Where terminology differs across countries or institutions, the multilingual glossary should be consulted.
Translation should not be used to resolve an underlying technical ambiguity. The English source should first be clarified, then all language versions updated.

14. Suggested country workflow
A country team may use the package in the following sequence:
1. confirm workstream scope;
2. establish national governance;
3. complete readiness assessment;
4. map stakeholders and systems;
5. validate personas and scenarios;
6. document current workflows;
7. define target workflows;
8. map data and standards;
9. configure logic and timing;
10. select indicators;
11. prioritise requirements;
12. agree architecture;
13. test a pilot;
14. validate findings;
15. approve the country specification;
16. scale and maintain.
This sequence may be shortened or adapted where equivalent national work already exists.

15. Practical use principle
The package should support action, not create an additional reporting burden.
Users should therefore:
· reuse existing evidence;
· avoid duplicate documentation;
· review in parallel;
· resolve high-risk issues first;
· make assumptions visible;
· record only what is needed for ownership, traceability, testing and maintenance.
The programme package is successful when it helps teams move efficiently from guidance to coordinated, testable and sustainable implementation.
SMART Guidelines and Digital Adaptation Kit methodology
1. Purpose
The WHO Climate-Health SMART Guidelines Programme uses the SMART Guidelines approach to convert health guidance and operational objectives into structured, software-neutral implementation specifications.
The methodology is designed to support:
· programme design;
· country adaptation;
· procurement;
· system development;
· interoperability;
· testing;
· monitoring;
· maintenance.
It creates a traceable path from source guidance to operational workflows, data, logic, requirements and validation evidence.

2. Methodological foundation
A Digital Adaptation Kit should describe what a digital system must support without prescribing one product, vendor or platform.
The DAK therefore focuses on:
· public-health purpose;
· institutional roles;
· user needs;
· operational processes;
· data requirements;
· decisions;
· timing;
· indicators;
· testable capabilities.
Countries may implement these specifications through:
· existing national systems;
· open-source platforms;
· commercial products;
· custom development;
· integrated services;
· combined manual and digital processes.
The implementation is considered aligned where it supports the required outcomes, workflows, data, controls and acceptance criteria.

3. The nine DAK components
Each workstream is structured through nine linked components.
3.1 Health interventions and recommendations
This component defines the public-health actions and operational objectives the digital system is intended to support.
It identifies:
· relevant guidance;
· interventions;
· expected actions;
· responsible institutions;
· implementation assumptions;
· country-configurable elements.
The component should distinguish between:
· normative guidance;
· programme interpretation;
· operational design;
· country-specific policy;
· working assumptions.
Digital requirements should not be created without a clear relationship to a health or programme objective.

3.2 Personas
Personas represent the institutional and operational roles that interact with the programme or system.
They define:
· responsibilities;
· authority;
· decisions;
· information needs;
· data access;
· system access;
· communication responsibilities;
· escalation pathways.
Personas are role-based, not biographical.
One person may perform several personas, and one persona may be distributed across several institutions.
Generic personas must be validated against actual country structures.

3.3 User scenarios
User scenarios describe how a persona seeks to achieve a defined operational objective.
Each scenario should identify:
· scenario ID;
· objective;
· initiating event;
· primary persona;
· supporting personas;
· preconditions;
· main actions;
· alternative paths;
· exceptions;
· outputs;
· completion criteria.
Scenarios provide the bridge between institutional responsibilities and detailed workflows.
They should be concise, realistic and testable.

3.4 Business processes and workflows
Workflows define the ordered activities required to deliver the intervention or service.
Each workflow should describe:
· trigger;
· actors;
· sequence;
· decisions;
· data inputs;
· data outputs;
· systems;
· hand-offs;
· timing;
· exceptions;
· escalation;
· end state.
The programme should distinguish between:
· current-state workflow;
· target-state workflow;
· generic reference workflow;
· country-adapted workflow.
Workflows should reflect actual operational practice rather than policy statements alone.

3.5 Core data elements
The core data component defines the information required to support workflows, decisions, indicators and reporting.
Each data element should identify:
· stable identifier;
· name;
· definition;
· purpose;
· source;
· owner;
· data type;
· permitted values;
· unit;
· geographic level;
· temporal reference;
· sensitivity;
· standards mapping;
· quality rules;
· retention;
· country applicability.
Data should be collected only where it supports a defined use.
The programme applies the principle:
Collect once, govern appropriately and reuse for authorised purposes.

3.6 Decision-support logic
Decision-support logic describes how inputs are evaluated to produce a recommendation, classification, action or escalation.
Each rule should identify:
· rule ID;
· purpose;
· inputs;
· condition;
· output;
· source;
· responsible authority;
· human review;
· override conditions;
· uncertainty;
· country configurability;
· validation status.
The programme should distinguish between:
· fixed business rules;
· policy-based rules;
· statistical methods;
· machine-learning models;
· human judgement.
No threshold or algorithm should be treated as universally approved unless its authority and applicability are clear.

3.7 Scheduling logic
Scheduling logic defines when an action should occur.
It may include:
· start time;
· frequency;
· deadline;
· duration;
· reminder;
· retry;
· escalation;
· expiry;
· cancellation;
· closure;
· time-zone handling.
Each schedule should identify whether it is:
· defined by guidance;
· operationally required;
· technically required;
· nationally configured;
· illustrative.
Scheduling logic should account for delayed data, missed actions, service disruption and manual fallback.

3.8 Indicators and performance measures
Indicators define how programme, operational and system performance will be assessed.
Each indicator should specify:
· indicator ID;
· purpose;
· definition;
· numerator;
· denominator;
· calculation;
· data source;
· reporting frequency;
· disaggregation;
· responsible owner;
· interpretation;
· limitations;
· validation status.
Indicators may address:
· readiness;
· coverage;
· timeliness;
· quality;
· service delivery;
· equity;
· system reliability;
· implementation progress;
· public-health response.
An indicator should be retained only where it is meaningful and calculable.

3.9 Functional and non-functional requirements
Requirements define the capabilities and qualities an implementation must provide.
Functional requirements
Functional requirements describe what the system must do.
Examples include:
· create a record;
· validate data;
· publish an alert;
· exchange information;
· generate a report;
· manage access;
· record acknowledgement;
· calculate an indicator.
Non-functional requirements
Non-functional requirements describe how the system should operate.
Examples include:
· security;
· privacy;
· accessibility;
· performance;
· resilience;
· interoperability;
· auditability;
· maintainability;
· multilingual support;
· offline operation.
Each requirement should include:
· requirement ID;
· statement;
· rationale;
· source;
· priority;
· related workflow;
· related data;
· acceptance criteria;
· test method;
· country configurability;
· validation status.
Requirements should be clear, necessary, feasible and testable.

4. Traceability
The methodology links all components through a common traceability chain:
Source → intervention → persona → scenario → workflow → data → logic → schedule → indicator → requirement → test → validation evidence
Traceability supports:
· completeness;
· consistency;
· review;
· procurement;
· testing;
· country adaptation;
· change-impact analysis;
· maintenance.
It also makes gaps visible.
Examples include:
· a requirement with no source or workflow;
· an indicator that cannot be calculated;
· a data element with no operational use;
· a decision rule without authority;
· a workflow with no responsible persona;
· a test with no acceptance criterion.

5. Stable identifiers
Every structured artefact should have a persistent identifier.
Identifiers should remain unchanged across:
· narrative documents;
· workbooks;
· translations;
· country adaptations;
· dashboards;
· software implementations;
· releases.
Stable identifiers allow reviewers and implementers to discuss one artefact precisely, even when the surrounding document changes.
Identifiers should not be reused for different content.
Where an artefact is retired, its identifier should remain in the historical register with status marked as superseded or withdrawn.

6. Source and evidence management
Each substantive artefact should have an identifiable basis.
Sources may include:
· WHO normative guidance;
· WHO programme guidance;
· WMO guidance;
· technical standards;
· country policies;
· national procedures;
· implementation evidence;
· case studies;
· expert decisions;
· documented assumptions.
Each source record should include:
· title;
· issuing organisation;
· date;
· version;
· relevant section;
· source type;
· workstream;
· interpretation;
· limitations;
· current status.
The programme should not present expert interpretation, local practice or illustrative design as formal normative guidance.

7. From narrative to structured artefacts
The narrative documents explain context, purpose, boundaries and implementation considerations.
The workbooks contain the controlled implementation artefacts.
The two must remain aligned.
Where the narrative and workbook differ, the discrepancy should be recorded and resolved rather than left implicit.
Substantive changes to one component may require updates to several others.
For example, a change to a workflow may affect:
· personas;
· data elements;
· rules;
· schedules;
· indicators;
· requirements;
· tests;
· country adaptations.

8. Country adaptation methodology
The generic DAK provides a reusable reference model.
Country adaptation should record whether each artefact is:
· adopted unchanged;
· adapted;
· excluded;
· deferred;
· replaced by a national equivalent;
· not applicable.
Each adaptation should identify:
· generic artefact ID;
· country version;
· adapted content;
· rationale;
· source;
· approving authority;
· effective date;
· implementation status.
Country adaptations should preserve traceability to the generic DAK.
They should not silently overwrite the global reference.

9. Review and validation
Validation occurs at several levels.
9.1 Source validation
Confirms that the underlying guidance or evidence has been interpreted correctly.
9.2 Operational validation
Confirms that personas, scenarios and workflows reflect realistic practice.
9.3 Technical validation
Confirms that data, logic, schedules, standards and requirements are feasible and coherent.
9.4 Country validation
Confirms that the generic content can be adapted to actual institutions, laws, systems and data environments.
9.5 Publication validation
Confirms editorial quality, accessibility, attribution, licensing, translation and release readiness.
Validation should be recorded at artefact level wherever possible.

10. Iterative development
DAK development is iterative rather than strictly linear.
The working cycle is:
Review sources → structure artefacts → identify gaps → draft → validate → revise → test → publish → learn → update
Early drafts should be complete enough to support meaningful review.
Open questions and assumptions should remain visible.
The objective is not to wait for perfect information before drafting, but to create a controlled structure in which uncertainty can be reviewed and resolved efficiently.

11. Parallel development
The programme supports parallel work across:
· narrative drafting;
· workbook population;
· standards mapping;
· country consultation;
· technical review;
· translation preparation;
· validation planning.
Parallel work reduces unnecessary delay but requires:
· stable identifiers;
· version control;
· clear ownership;
· decision logs;
· synchronisation points;
· change-impact review.
High-risk issues should be escalated early.
Lower-risk editorial and structural improvements should not block continued development.

12. Software neutrality and procurement use
The methodology separates required capabilities from implementation products.
Requirements should describe:
· expected function;
· input;
· output;
· user;
· condition;
· performance expectation;
· acceptance criterion.
They should avoid unnecessary references to:
· vendor names;
· proprietary features;
· product-specific interfaces;
· preferred hosting models;
· unvalidated architecture assumptions.
This allows the DAKs to support fair procurement and adaptation to existing national infrastructure.

13. Standards mapping
Standards should be mapped where they support a defined operational need.
Each mapping should identify:
· standard;
· version;
· purpose;
· applicable data or message;
· systems involved;
· implementation status;
· country alternatives;
· limitations;
· validation method.
The programme should distinguish between standards that are:
· required;
· recommended;
· optional;
· country-configurable;
· under review;
· not applicable.
Standards use should remain proportionate to implementation maturity and national context.

14. Responsible automation and AI
Automation should be classified according to its function and risk.
The programme distinguishes between:
· deterministic rules;
· statistical calculation;
· machine-learning inference;
· generative AI;
· human decision-making.
Where AI or advanced analytics are used, the relevant artefacts should document:
· purpose;
· model or service;
· inputs;
· version;
· training or reference data;
· uncertainty;
· human review;
· bias and equity considerations;
· monitoring;
· fallback;
· retirement criteria.
AI-supported outputs should remain traceable and subject to accountable human oversight.

15. Quality criteria
A DAK component is methodologically strong where it is:
· relevant to a defined public-health purpose;
· supported by an identifiable source;
· internally consistent;
· linked to related artefacts;
· software-neutral;
· country-adaptable;
· testable;
· maintainable;
· clear about uncertainty;
· validated to the appropriate level.
Completeness should not be measured only by the number of records produced.
The central question is whether the package can support real implementation decisions.

16. Methodology outputs
Application of this methodology produces:
· structured narrative documents;
· controlled artefact workbooks;
· source and evidence registers;
· traceability matrices;
· country-adaptation records;
· validation logs;
· testable requirements;
· publication-ready releases;
· multilingual control resources.
Together, these outputs provide a practical bridge from climate-health guidance to coordinated, interoperable and maintainable implementation.
Shared design principles and responsible use of artificial intelligence
1. Purpose
The WHO Climate-Health SMART Guidelines Programme applies a common set of design principles across the HHAS and CHUD workstreams.
These principles guide:
· programme design;
· Digital Adaptation Kit development;
· country adaptation;
· system architecture;
· procurement;
· implementation;
· validation;
· maintenance.
They establish a shared foundation without forcing HHAS and CHUD into identical technical models.

2. Public-health purpose
Every digital capability should support a defined public-health or operational objective.
Technology should not be introduced solely because it is available.
Each workflow, data element, rule, indicator and requirement should answer:
· What purpose does it serve?
· Who uses it?
· Which action or decision does it support?
· What evidence or authority supports it?
· How will its value be assessed?
The programme should avoid:
· collecting data without a defined use;
· automating poorly understood processes;
· duplicating existing systems without justification;
· adding features that do not support an operational need;
· measuring activity without linking it to programme value.

3. Software neutrality
The DAKs define required capabilities independently of a specific vendor, product or implementation platform.
Countries may implement the DAKs through:
· existing national platforms;
· open-source software;
· commercial products;
· custom development;
· integrated services;
· combined manual and digital processes.
The relevant question is whether the implementation supports the required:
· users;
· workflows;
· data;
· decisions;
· timing;
· indicators;
· standards;
· security controls;
· acceptance criteria.
Software neutrality supports country choice, fair procurement, reuse and reduced dependency on one supplier.

4. Use of open and recognised standards
The programme promotes standards where they support consistent exchange, interpretation, reuse and validation.
Relevant standards may include:
· Common Alerting Protocol;
· HL7 Fast Healthcare Interoperability Resources;
· WMO Information System 2.0;
· geographic and administrative-boundary standards;
· terminology and metadata standards;
· identity and access-management standards;
· provenance and audit standards.
Each standards mapping should identify:
· operational purpose;
· applicable data or message;
· participating systems;
· standard and version;
· implementation status;
· country alternatives;
· known limitations;
· conformance approach.
A standard should not be included merely because it exists.
Institutional agreements, governance and shared definitions remain necessary for interoperability.

5. National ownership and data sovereignty
Member States retain authority over national implementation.
National authorities determine:
· programme ownership;
· institutional mandates;
· data ownership;
· processing location;
· hosting;
· architecture;
· procurement;
· standards adoption;
· access;
· retention;
· operations;
· maintenance.
The programme does not assume that national data should be transferred to a central international or commercial platform.
Valid models may include:
· national hosting;
· local institutional processing;
· decentralised systems;
· federated exchange;
· controlled aggregation;
· de-identified sharing;
· hybrid architectures.
Country adaptation should document the legal, institutional and technical basis for the selected model.

6. Privacy by design
Privacy should be incorporated from the beginning of process and system design.
Each data element should have a defined:
· purpose;
· owner;
· sensitivity classification;
· access requirement;
· sharing condition;
· retention period;
· deletion or archival rule.
The programme applies principles including:
· lawful processing;
· purpose limitation;
· data minimisation;
· least-privilege access;
· confidentiality;
· controlled reuse;
· secure retention;
· auditability.
Personally identifiable information should not be collected where aggregate, coded or de-identified information is sufficient.

7. Security by design
Security requirements should be integrated into governance, architecture, workflows, requirements and testing.
Controls may include:
· authentication;
· role-based access;
· least privilege;
· encryption;
· secure transmission;
· audit logging;
· monitoring;
· backup;
· recovery;
· incident response;
· configuration management;
· environment separation;
· vulnerability management.
Security requirements should reflect:
· data sensitivity;
· operational criticality;
· hosting model;
· user context;
· national policy;
· connectivity;
· threat environment.
Country implementations should define service levels and controls appropriate to their risk.

8. Country configurability
The DAKs distinguish shared reference content from country-configurable content.
Country-configurable elements may include:
· institutional roles;
· thresholds;
· reporting periods;
· geographic levels;
· languages;
· communication channels;
· escalation intervals;
· access permissions;
· retention periods;
· hosting;
· implementation priorities.
Configurable values should be recorded explicitly.
They should not remain hidden in software code, undocumented practice or vendor configuration.
Each configurable item should identify:
· parameter;
· value;
· responsible authority;
· source;
· effective date;
· approval status;
· affected artefacts.

9. Modularity and phased implementation
Countries should be able to implement DAK capabilities progressively.
Implementation may begin with:
· manual procedures;
· standard templates;
· limited automation;
· basic data exchange;
· one geographic area;
· one communication channel;
· one pilot programme.
Capabilities may later expand toward:
· broader geographic coverage;
· automated interoperability;
· additional users;
· integrated registries;
· advanced analytics;
· national scale.
The DAKs should distinguish:
· minimum capabilities;
· intermediate capabilities;
· advanced capabilities;
· dependencies between modules.

10. Reuse of existing systems
Implementation should begin by identifying existing:
· national platforms;
· registries;
· surveillance systems;
· warning services;
· data services;
· communication channels;
· interoperability infrastructure;
· operating procedures.
New components should address a defined gap.
The programme should avoid:
· unnecessary replacement of functioning systems;
· parallel data stores;
· isolated applications;
· duplicate reporting;
· repeated collection of the same information.
The working principle is:
Reuse where possible, extend where necessary and replace only where justified.

11. Collect once, use many
Information should be collected once at the appropriate source and reused for authorised purposes.
This supports:
· reduced reporting burden;
· improved consistency;
· stronger data quality;
· better traceability;
· faster access;
· reduced duplication.
Reuse requires:
· clear ownership;
· shared definitions;
· appropriate identifiers;
· privacy safeguards;
· access control;
· provenance;
· interoperability.
The principle does not imply unrestricted access.
Reuse remains subject to lawful purpose, authority and confidentiality.

12. User-centred and accessible design
Systems should reflect the real needs, responsibilities and constraints of users.
Design should consider:
· workload;
· technical skill;
· device access;
· connectivity;
· language;
· disability;
· literacy;
· time pressure;
· emergency conditions;
· information needs.
Accessibility considerations include:
· screen-reader compatibility;
· keyboard navigation;
· text alternatives;
· readable typography;
· sufficient contrast;
· plain language;
· scalable text;
· accessible documents;
· alternative communication formats.
User needs should be validated through interviews, workflow review, prototyping and user-acceptance testing.

13. Multilingual implementation
Climate-health systems may need to operate across national, local and community languages.
The programme supports:
· translated interfaces;
· multilingual alerts;
· language-specific templates;
· controlled terminology;
· localisation;
· technical and native-language review.
Translations should preserve:
· operational meaning;
· warning severity;
· standards terminology;
· stable identifiers;
· version information;
· review status.
Machine-assisted translation may support drafting but does not replace technical and native-language validation.

14. Low-connectivity and offline operation
Implementations should account for environments with unreliable connectivity.
Relevant capabilities may include:
· offline data capture;
· local caching;
· delayed synchronisation;
· queued transmission;
· retry mechanisms;
· compact data exchange;
· local processing;
· alternative channels;
· manual fallback.
The DAKs should identify which functions:
· require continuous connectivity;
· tolerate delay;
· can operate offline;
· require fallback procedures.

15. Reliability and resilience
Climate-health systems may be most important during infrastructure disruption and operational stress.
Design should consider:
· high demand;
· extreme weather;
· communication outages;
· system failure;
· data-source interruption;
· cybersecurity incidents.
Resilience measures may include:
· redundancy;
· backup;
· recovery;
· failover;
· local operation;
· alternative communication channels;
· manual procedures;
· system-health monitoring;
· incident response.
A critical workflow should not depend on one untested system or communication channel.

16. Human oversight and accountable decisions
Automation should support, not displace, accountable human and institutional judgement.
Human oversight is particularly important for:
· public-health alerts;
· risk classification;
· public communication;
· uncertain or conflicting data;
· exceptional events;
· sensitive data use;
· decisions affecting vulnerable populations;
· emergency escalation.
Each rule or model should identify:
· whether it is automated;
· whether it is advisory;
· whether approval is required;
· who is accountable;
· whether override is permitted;
· how the decision is recorded.

17. Transparency, provenance and auditability
Users should be able to understand how important outputs were produced.
Systems should record where relevant:
· source data;
· source organisation;
· timestamp;
· transformation;
· rule or model used;
· version;
· threshold;
· responsible actor;
· approval;
· output;
· correction.
Provenance and auditability support:
· accountability;
· quality assurance;
· incident review;
· debugging;
· reproducibility;
· legal compliance;
· evaluation.
Audit records should be protected against unauthorised alteration.

18. Data quality
Data quality should be managed across the full information lifecycle.
Relevant dimensions include:
· completeness;
· accuracy;
· validity;
· consistency;
· timeliness;
· uniqueness;
· integrity;
· geographic correctness;
· temporal correctness.
Systems should distinguish between:
· zero;
· missing;
· unavailable;
· delayed;
· invalid;
· estimated;
· corrected data.
Each critical data element should have a defined source, quality rule, owner and correction process.

19. Traceability and testability
Every structured artefact should have an identifiable source and implementation use.
The common traceability path is:
Source → intervention → persona → scenario → workflow → data → logic → schedule → indicator → requirement → test → validation evidence
Requirements should be written so they can be verified.
Each requirement should identify:
· expected capability;
· conditions;
· inputs;
· outputs;
· acceptance criteria;
· dependencies;
· applicable standards;
· country configuration.
The programme should identify:
· requirements without sources;
· data without use;
· indicators that cannot be calculated;
· workflows without actors;
· rules without authority;
· tests without acceptance criteria.

20. Maintainability and sustainability
Programme artefacts and digital systems should remain usable over time.
Maintainability requires:
· clear ownership;
· documentation;
· modular design;
· version control;
· change management;
· trained personnel;
· support arrangements;
· testing;
· archival procedures.
Sustainability also requires attention to:
· financing;
· workforce;
· hosting;
· infrastructure;
· cybersecurity;
· vendor management;
· standards evolution;
· technology lifecycle.
A technically successful pilot should not be considered sustainable until long-term ownership and operating costs are addressed.

21. Equity and inclusion
Climate-health systems should not reinforce existing inequalities.
Design and implementation should consider:
· vulnerable populations;
· remote communities;
· low-income groups;
· older people;
· children;
· people with disabilities;
· displaced populations;
· informal settlements;
· populations with limited digital access.
Teams should assess whether:
· communication channels exclude some groups;
· data gaps hide vulnerable populations;
· geographic targeting is sufficiently precise;
· model performance differs by population;
· language or literacy limits access;
· advanced services are available only in high-resource settings.
Equity measures should be included where data and safeguards allow.

22. Role of artificial intelligence
Artificial intelligence may support climate-health systems through:
· pattern recognition;
· anomaly detection;
· forecasting support;
· risk estimation;
· data-quality checks;
· record matching;
· information extraction;
· translation;
· metadata generation;
· workflow assistance;
· monitoring.
AI should be used only where it adds clear value over simpler methods.
Its use should remain proportionate to:
· public-health benefit;
· risk;
· data quality;
· technical maturity;
· workforce capacity;
· infrastructure;
· environmental cost.
AI is not the programme objective.
It is one possible method for supporting defined public-health and operational needs.

23. Categories of automation and AI
The programme distinguishes between five categories.
23.1 Deterministic rules
Fixed conditions that produce defined outputs.
Examples include:
· threshold checks;
· validation rules;
· escalation rules;
· scheduling rules.
These should be transparent, testable and version controlled.
23.2 Statistical methods
Methods based on defined statistical relationships.
These may support:
· trend analysis;
· estimation;
· forecasting;
· uncertainty calculation.
Assumptions and limitations should be documented.
23.3 Machine-learning models
Models that infer patterns from training or reference data.
These require attention to:
· training-data provenance;
· representativeness;
· validation;
· bias;
· drift;
· explainability;
· monitoring.
23.4 Generative AI
Systems that generate text, code, translations, summaries or other content.
Generative AI may support drafting and workflow efficiency but can produce incorrect, incomplete or fabricated outputs.
23.5 Human decision-making
Human and institutional judgement remains the accountable layer for decisions requiring legal, professional, ethical or public-health authority.

24. AI health and public-health safety
AI-supported functions should be assessed for potential harm.
Risks may include:
· false alerts;
· missed events;
· incorrect classifications;
· misleading explanations;
· inappropriate targeting;
· delayed human action;
· automation bias;
· unsafe public messaging.
Before operational use, teams should define:
· intended use;
· prohibited use;
· performance requirements;
· human-review points;
· failure modes;
· fallback procedures;
· incident thresholds;
· suspension criteria.
AI should not independently authorise a public-health alert or issue clinical advice unless explicitly approved within the applicable legal and governance framework.

25. AI and human agency
Users should understand when an output has been generated or influenced by AI.
They should be able to:
· review the evidence;
· question the output;
· request clarification;
· override it where authorised;
· escalate uncertainty;
· report suspected errors.
Training should address:
· appropriate use;
· limitations;
· automation bias;
· uncertainty;
· data protection;
· incident reporting.
AI should reduce avoidable workload without removing meaningful professional responsibility.

26. AI data governance and sovereignty
AI use may create additional data-governance risks.
Country assessment should consider:
· data used for training or inference;
· purpose of processing;
· provider access;
· cross-border transfer;
· storage;
· retention;
· reuse;
· confidentiality;
· intellectual property;
· model-provider terms.
Sensitive national or health data should not be submitted to external AI services without appropriate authority, safeguards and contractual controls.
Country teams should be able to determine where data are processed and whether the processing model is compatible with national requirements.

27. AI transparency and explainability
Each AI-supported use case should document:
· purpose;
· owner;
· model or service;
· version;
· inputs;
· output;
· training or reference data;
· uncertainty;
· intended users;
· human-review requirement;
· limitations;
· monitoring arrangements.
Where outputs affect public-health action, explanations should be understandable to the responsible decision-maker.
Predictions, estimates and generated content should be clearly distinguished from confirmed facts.

28. AI bias and equity
AI performance may differ across:
· countries;
· climates;
· languages;
· demographic groups;
· geographic areas;
· health-system contexts;
· levels of data availability.
Validation should assess:
· representativeness of data;
· subgroup performance;
· missing populations;
· language quality;
· geographic bias;
· infrastructure bias;
· risk of unequal access.
A model that performs well overall may still be unsuitable if it systematically underperforms for vulnerable populations.

29. AI validation and monitoring
AI-supported functions require validation before and during use.
Validation should include:
· representative test data;
· country-specific testing;
· boundary and failure cases;
· missing and conflicting data;
· subgroup analysis;
· human comparison;
· uncertainty assessment;
· operational simulation.
Monitoring should address:
· performance;
· false positives;
· false negatives;
· overrides;
· model drift;
· data drift;
· incidents;
· user feedback;
· environmental cost.
Significant changes to data, model, context or intended use should trigger revalidation.

30. Generative AI
Generative AI may support:
· drafting;
· summarisation;
· translation;
· coding assistance;
· requirements preparation;
· metadata generation;
· communication templates;
· document review.
Its outputs require human review.
Controls should include:
· source verification;
· confidentiality review;
· terminology control;
· technical review;
· attribution where required;
· retention and access rules;
· version control.
Generative AI should not be used to create unreviewed public-health messages, fabricate source support or make authoritative decisions.

31. Procurement and third-party AI services
Procurement should require sufficient disclosure to assess:
· model purpose;
· provider responsibility;
· data processing;
· hosting location;
· security;
· audit access;
· performance;
· bias;
· update practices;
· incident handling;
· service continuity;
· exit arrangements.
Contracts should address:
· data ownership;
· provider reuse of data;
· confidentiality;
· model changes;
· performance monitoring;
· breach notification;
· portability;
· termination;
· deletion or return of data.
A country should not become unable to operate a critical public-health function because one proprietary AI service is unavailable.

32. Environmental proportionality
AI and digital systems consume energy, infrastructure and hardware resources.
The programme should assess whether the expected public-health value justifies:
· computing demand;
· storage;
· network use;
· hardware lifecycle;
· cooling;
· cloud or data-centre dependency;
· replacement cost.
Design should favour:
· the simplest effective method;
· efficient models;
· reuse of existing infrastructure;
· appropriate processing frequency;
· local processing where suitable;
· avoidance of unnecessary high-compute tasks.
Environmental cost should be considered alongside accuracy, speed, cost and operational benefit.

33. AI incident management
AI-related incidents may include:
· harmful output;
· incorrect public communication;
· unsafe recommendation;
· biased performance;
· privacy breach;
· unexplained model change;
· loss of auditability;
· unexpected degradation.
Each implementation should define:
· reporting route;
· incident owner;
· severity classification;
· containment action;
· review process;
· notification requirements;
· corrective action;
· revalidation;
· restart authority.
High-risk AI functions should be capable of rapid suspension.

34. Model retirement
An AI model or service should be retired where:
· intended use changes materially;
· performance becomes unacceptable;
· drift cannot be corrected;
· data are no longer representative;
· the provider no longer meets requirements;
· legal or policy conditions change;
· a safer or simpler method becomes available;
· environmental or financial cost becomes disproportionate.
Retirement should include:
· decision record;
· affected workflows;
· replacement or fallback;
· data disposition;
· archive requirements;
· communication to users;
· validation of the replacement.

35. Implications for HHAS
In HHAS, AI and advanced analytics may support:
· impact-based heat-risk estimation;
· vulnerable-area identification;
· health-service demand forecasting;
· surveillance anomaly detection;
· message translation;
· communication optimisation.
HHAS implementations should ensure that:
· alert authority remains explicit;
· human approval is retained for public warnings;
· uncertainty is visible;
· bias in geographic or population targeting is assessed;
· non-AI fallback procedures exist;
· public messages receive authorised review.

36. Implications for CHUD
In CHUD, AI and advanced analytics may support:
· anomaly detection;
· missing-data identification;
· record matching;
· boundary reconciliation;
· metadata generation;
· pipeline monitoring;
· quality assessment.
CHUD should maintain a clear distinction between:
· data unification;
· statistical analysis;
· predictive modelling;
· operational public-health decisions.
A technically successful pipeline does not establish that a predictive model is valid or appropriate.

37. Shared AI governance records
The programme should maintain structured records for:
· AI use cases;
· models and algorithms;
· data provenance;
· validation evidence;
· bias and equity review;
· incidents;
· monitoring;
· environmental impact;
· retirement decisions.
These records should be linked to:
· affected workflows;
· data elements;
· requirements;
· tests;
· country adaptations;
· programme decisions.

38. Design review questions
Each DAK and country adaptation should confirm:
1. Does the capability support a clear public-health purpose?
2. Is the specification software-neutral?
3. Are standards used for a defined need?
4. Are national ownership and sovereignty preserved?
5. Are privacy and security addressed?
6. Are country configurations explicit?
7. Can implementation be phased?
8. Are existing systems reused?
9. Is duplicate data collection avoided?
10. Is the design accessible and multilingual?
11. Can it operate under connectivity constraints?
12. Are resilience and fallback arrangements defined?
13. Is human accountability clear?
14. Are provenance and audit records maintained?
15. Are data-quality controls defined?
16. Are requirements traceable and testable?
17. Is long-term ownership sustainable?
18. Are equity impacts considered?
19. Is AI being used only where it adds value?
20. Are AI risks, limitations and environmental costs proportionate?
21. Can an unsafe or obsolete model be suspended and retired?
22. Are shared and workstream-specific elements correctly separated?

39. Programme principle
The programme should use the simplest method capable of achieving the required public-health result.
Innovation is valuable where it improves:
· speed;
· quality;
· reach;
· consistency;
· resilience;
· equity;
· usability.
It should not weaken:
· accountability;
· country ownership;
· privacy;
· safety;
· professional judgement;
· sustainability.
The guiding principle is:
Use digital systems and artificial intelligence to strengthen public-health action, while keeping people, institutions and countries in control.
Programme governance and accelerated delivery
1. Purpose
The WHO Climate-Health SMART Guidelines Programme requires governance that protects technical quality, institutional ownership, public-health safety and publication integrity without creating unnecessary delay.
The governance model should therefore:
· keep decision rights clear;
· distinguish programme-wide and workstream-specific authority;
· support parallel drafting and review;
· make assumptions and unresolved issues visible;
· escalate only matters that require higher authority;
· preserve traceability;
· allow rapid correction of working drafts.
The operating principle is:
Follow formal process where it protects quality, legitimacy, safety, accountability or ownership. Streamline it where it only adds delay.

2. Governance structure
The programme should use the lightest structure capable of supporting effective delivery.
Core governance functions are:
· programme leadership;
· programme coordination;
· HHAS workstream leadership;
· CHUD workstream leadership;
· cross-cutting technical review;
· country participation;
· publication and maintenance control.
Existing WHO structures should be used where they already provide these functions.
New committees should not be created unless there is a clear decision, coordination or accountability gap.

3. Programme leadership
Programme leadership provides overall direction and resolves matters affecting both workstreams.
Responsibilities include:
· confirming programme scope;
· approving major priorities;
· protecting alignment with WHO objectives;
· resolving cross-workstream issues;
· confirming country-engagement priorities;
· endorsing publication candidates;
· approving major changes to programme architecture;
· confirming long-term ownership and maintenance.
Programme leadership should focus on decisions requiring institutional authority rather than routine drafting or technical detail.

4. Programme coordination
A programme coordination function should maintain the working structure across HHAS and CHUD.
Responsibilities include:
· maintaining the programme plan;
· coordinating contributors;
· tracking actions and milestones;
· managing issues and decisions;
· maintaining version control;
· coordinating reviews;
· synchronising narrative documents and workbooks;
· maintaining the shared programme register;
· preparing status summaries;
· coordinating publication packages.
Programme coordination should reduce administrative burden by using shared records rather than repeated reporting.

5. HHAS workstream leadership
The HHAS workstream should retain authority over its specific technical content.
Responsibilities include:
· confirming HHAS scope;
· reviewing heat-health interventions;
· validating personas and scenarios;
· reviewing warning and response workflows;
· confirming data requirements;
· reviewing decision and scheduling logic;
· validating indicators;
· reviewing requirements and standards mappings;
· coordinating HHAS country groundtruthing;
· preparing HHAS publication candidates.
HHAS decisions that materially affect programme-wide policy, shared standards or institutional ownership should be escalated to programme leadership.

6. CHUD workstream leadership
The CHUD workstream should retain authority over its specific technical content.
Responsibilities include:
· confirming CHUD scope;
· reviewing surveillance and data-use objectives;
· validating personas and scenarios;
· reviewing data-pipeline workflows;
· confirming epidemiological and climate data requirements;
· reviewing harmonisation logic;
· reviewing privacy and sovereignty considerations;
· validating indicators;
· reviewing requirements and standards mappings;
· coordinating CHUD country groundtruthing;
· preparing CHUD publication candidates.
CHUD decisions that materially affect programme-wide policy, shared standards or institutional ownership should be escalated to programme leadership.

7. Cross-cutting technical review
A cross-cutting technical review function should address issues affecting both workstreams.
Review areas include:
· SMART Guidelines methodology;
· shared terminology;
· interoperability;
· privacy;
· security;
· data sovereignty;
· accessibility;
· multilingual design;
· responsible AI;
· provenance;
· auditability;
· traceability;
· country adaptation;
· maintainability.
This function should identify reusable content and resolve inconsistencies without forcing artificial uniformity.

8. Country participation
Country participation is essential for testing whether the DAKs reflect real institutions, systems, data and legal environments.
Country representatives may include:
· ministries of health;
· public-health institutes;
· meteorological and hydrological services;
· surveillance programmes;
· emergency-management authorities;
· digital-health agencies;
· legal and privacy functions;
· health facilities;
· implementation teams.
Country participants should support:
· readiness assessment;
· persona validation;
· workflow validation;
· data-source mapping;
· legal and governance review;
· standards assessment;
· country configuration;
· pilot testing;
· review of country findings.
Country participation does not imply approval of all global programme content.

9. Decision rights
Decisions should be made at the lowest appropriate level.
Programme-level decisions
Programme leadership decides matters affecting:
· programme identity;
· shared methodology;
· both workstreams;
· institutional ownership;
· publication architecture;
· major releases;
· future workstreams.
Workstream decisions
The relevant workstream decides matters affecting:
· personas;
· scenarios;
· workflows;
· workstream-specific data;
· logic;
· schedules;
· indicators;
· requirements.
Technical decisions
Technical reviewers decide or recommend matters involving:
· standards mappings;
· data structures;
· interfaces;
· security controls;
· test approaches;
· architecture patterns.
Country decisions
National authorities decide matters involving:
· institutional roles;
· thresholds;
· legal basis;
· hosting;
· access;
· retention;
· architecture;
· implementation priorities.
Publication decisions
Authorised WHO functions decide:
· publication readiness;
· branding;
· licensing;
· attribution;
· publication date;
· official status.

10. Accelerated delivery model
The programme should not wait for every issue to be resolved before producing a complete working draft.
The preferred delivery model is:
1. review available sources;
2. prepare a structured full draft;
3. identify assumptions and gaps;
4. assign review questions;
5. review in parallel;
6. resolve high-risk issues first;
7. update linked artefacts;
8. prepare the next controlled version.
This gives reviewers something concrete to assess and reduces repeated conceptual discussion.

11. Parallel rather than serial review
Reviews should occur in parallel where dependencies allow.
Examples include:
· technical review while country-engagement materials are prepared;
· standards mapping while workflows are refined;
· workbook population while narrative sections are edited;
· translation preparation while English terminology is stabilised;
· privacy review while architecture options are assessed.
Serial review should be reserved for cases where one decision genuinely determines the next stage.

12. Proportionate governance
The level of review and documentation should reflect risk.
Higher-risk content
Requires stronger review where it affects:
· public-health safety;
· alert authorisation;
· personal or sensitive data;
· legal compliance;
· normative interpretation;
· AI-supported operational decisions;
· public communication;
· country sovereignty.
Lower-risk content
May proceed through lighter review where it affects:
· formatting;
· explanatory text;
· non-substantive examples;
· minor terminology clarification;
· internal navigation;
· presentation.
Not every editorial change requires escalation.

13. Working assumptions
Working assumptions should be visible and time-limited.
Each significant assumption should record:
· assumption ID;
· statement;
· reason;
· affected artefacts;
· owner;
· review date;
· status.
An assumption may be used to maintain progress where:
· the issue is not safety-critical;
· the decision is reversible;
· the assumption is clearly labelled;
· the affected content can be updated efficiently.
Assumptions should not be used to bypass required legal, normative or safety decisions.

14. Reversible decisions
Where evidence is incomplete, the programme should prefer decisions that are:
· documented;
· low risk;
· technically reversible;
· isolated from unrelated components;
· easy to test;
· easy to replace.
This allows progress without creating hidden long-term commitments.
A reversible working decision should not be presented as final approval.

15. Issue management
Issues should be recorded only where they require action, decision or evidence.
Each issue should include:
· issue ID;
· workstream;
· affected artefact;
· category;
· priority;
· owner;
· required action;
· target version;
· status.
Priority levels may be:
Critical
Blocks safe implementation or publication.
High
Materially affects scope, validity, privacy, security or feasibility.
Medium
Requires resolution but does not block current development.
Low
Editorial or minor clarification.

16. Escalation
An issue should be escalated where it:
· affects both workstreams;
· changes programme scope;
· creates a safety or legal risk;
· affects normative interpretation;
· creates institutional conflict;
· blocks publication;
· cannot be resolved within the responsible workstream.
Escalation should include:
· the decision required;
· available evidence;
· options;
· recommended course;
· impact of delay.
Escalation should not consist only of forwarding an unresolved discussion.

17. Decision records
Material decisions should be recorded with:
· decision ID;
· issue addressed;
· options considered;
· decision;
· rationale;
· authority;
· date;
· affected artefacts;
· implementation implications;
· review status.
Decisions should be linked to the relevant narrative sections and workbook records.

18. Review model
The programme uses several distinct review types.
Normative review
Confirms interpretation of public-health guidance and recommendations.
Operational review
Confirms that personas, scenarios and workflows are realistic.
Technical review
Confirms data, logic, standards, architecture and requirements.
Country review
Confirms local applicability, feasibility and adaptation needs.
Legal, privacy and security review
Confirms lawful processing, controls, hosting and risk management.
Editorial and publication review
Confirms clarity, accessibility, attribution, formatting and release readiness.
These reviews may overlap in timing but should remain distinct in purpose.

19. Review status
Each artefact should use one of the following statuses:
· Draft
· Internal review
· Technical review
· Normative review
· Country validation
· Revision required
· Approved for working draft
· Approved for publication candidate
· Published
· Superseded
Status should be assigned to a specific version and should identify the responsible reviewer or authority.

20. Approval model
Approval should occur at the appropriate level.
Artefact approval
Confirms that an individual persona, workflow, rule, indicator or requirement is suitable for the current version.
Component approval
Confirms that one DAK component is sufficiently complete for the next review stage.
Workstream approval
Confirms that the complete HHAS or CHUD package is ready for expert review, country validation or publication-candidate preparation.
Programme approval
Confirms the umbrella framework and shared programme resources.
Publication approval
Confirms readiness for formal WHO publication.
Approval at one level does not automatically imply approval at all others.

21. Publication control
Working content should remain clearly distinguished from official WHO content.
Publication control should cover:
· document status;
· version;
· contributors;
· reviewers;
· approval record;
· branding;
· attribution;
· licensing;
· translations;
· public location;
· superseded versions.
No working draft, dashboard or demonstration should imply formal WHO approval unless that approval has been granted.

22. Governance of responsible AI
AI-supported functions require explicit governance.
Each use case should identify:
· purpose;
· owner;
· model or service;
· input data;
· human-review requirement;
· monitoring;
· incident route;
· suspension authority;
· retirement criteria.
Higher-risk uses should receive proportionate technical, ethical, privacy and public-health review.
AI should not independently exercise authority that belongs to an accountable institution or professional role.

23. Governance of country adaptations
Each country adaptation should identify:
· national owner;
· approving authority;
· generic DAK version;
· country version;
· adapted artefacts;
· rationale;
· approval date;
· implementation status;
· maintenance owner.
Country-specific content should not become a global requirement without programme-level review.

24. Governance of workbooks
Each workbook should have:
· named ownership;
· version;
· status;
· change log;
· review record;
· controlled identifiers;
· source links;
· validation status.
Narrative documents and workbooks must remain synchronised.
Changes to one artefact should trigger review of linked:
· workflows;
· data;
· logic;
· indicators;
· requirements;
· tests;
· translations.

25. Conflicts of interest
Contributors should declare interests that may affect:
· technical recommendations;
· standards selection;
· architecture;
· procurement;
· vendor evaluation;
· research interpretation;
· publication decisions.
Participation by a vendor or implementation partner should not confer authority over normative content or procurement decisions.

26. Programme reporting
Programme reporting should be concise and decision-oriented.
It should cover:
· progress by workstream;
· completed components;
· critical open issues;
· decisions required;
· country-engagement status;
· publication readiness;
· risks;
· next milestones.
Detailed operational records should remain in the relevant registers rather than being repeatedly reproduced in status reports.

27. Risk management
Programme risks may include:
· unclear ownership;
· scope expansion;
· delayed review;
· insufficient country participation;
· conflicting standards interpretations;
· weak traceability;
· privacy or security concerns;
· publication delays;
· translation inconsistency;
· maintenance gaps.
Each material risk should identify:
· description;
· likelihood;
· impact;
· owner;
· mitigation;
· contingency;
· review date;
· status.

28. Continuity and succession
The programme should not depend on one individual.
Continuity requires:
· institutional ownership;
· shared repositories;
· version control;
· documented decisions;
· maintained source registers;
· contributor records;
· handover procedures;
· assigned maintenance responsibilities.
Changes in personnel should not result in loss of rationale, evidence or implementation history.

29. Governance review
The governance model should be reviewed:
· before country groundtruthing;
· before publication-candidate preparation;
· after major validation findings;
· when a new workstream is added;
· when institutional responsibilities change.
The review should determine whether:
· decision rights remain clear;
· governance remains proportionate;
· review is moving quickly enough;
· unresolved risks are visible;
· country participation is sufficient;
· maintenance ownership is sustainable.

30. Programme operating culture
The programme should combine institutional discipline with practical delivery.
Teams should:
· understand the formal process;
· preserve the parts that protect quality and legitimacy;
· remove unnecessary duplication;
· make decisions at the lowest appropriate level;
· draft before every detail is settled;
· invite correction rather than wait for perfection;
· document important choices;
· remain collaborative;
· keep moving.
The intended culture is:
Clear ownership, fast drafting, visible assumptions, parallel review, proportionate control and rapid collaborative correction.
Country readiness, adaptation and groundtruthing
1. Purpose
The WHO Climate-Health SMART Guidelines Programme supports countries in assessing readiness, adapting the HHAS and CHUD Digital Adaptation Kits and testing them against real institutional, legal, operational and technical conditions.
The process converts generic DAK content into an implementable country specification covering:
· governance;
· institutional roles;
· workflows;
· data;
· standards;
· logic;
· timing;
· indicators;
· requirements;
· architecture;
· validation;
· maintenance.
Country adaptation should preserve traceability to the generic DAK while documenting legitimate national and subnational variation.
Readiness assessment is not a pass-or-fail exercise. It establishes the starting point, identifies gaps and informs a phased implementation plan.

2. Country ownership
Country authorities retain responsibility for national implementation decisions.
Each country process should identify:
· programme owner;
· workstream lead;
· approving authority;
· participating institutions;
· data owners;
· system owner;
· technical lead;
· legal and privacy responsibilities;
· implementation partners;
· maintenance owner.
The generic DAK provides a reference framework. It does not replace national policy, legal authority or institutional decision-making.

3. Readiness domains
Country readiness should be assessed across the following domains.
3.1 Policy and strategic alignment
Assess:
· national climate-health priorities;
· digital-health strategy;
· surveillance strategy;
· emergency-management arrangements;
· relevant health and adaptation plans;
· executive sponsorship;
· implementation objectives.
3.2 Governance and institutional coordination
Assess:
· institutional mandates;
· decision rights;
· cross-sector coordination;
· data ownership;
· alert or publication authority;
· escalation routes;
· operational ownership;
· maintenance responsibility.
3.3 Legal and regulatory readiness
Assess:
· public-health law;
· data-protection requirements;
· surveillance reporting obligations;
· data-sharing authority;
· public-warning authority;
· retention;
· cross-border processing;
· procurement and contracting constraints.
3.4 Operational readiness
Assess:
· existing procedures;
· current workflows;
· decision points;
· reporting;
· escalation;
· quality control;
· fallback procedures;
· after-action review.
3.5 Data readiness
Assess:
· required datasets;
· ownership;
· availability;
· quality;
· timeliness;
· historical depth;
· geographic and temporal resolution;
· metadata;
· identifiers;
· permitted use;
· provenance.
3.6 Standards and interoperability readiness
Assess:
· standards already in use;
· APIs and interfaces;
· interoperability platforms;
· registries;
· geographic identifiers;
· terminology services;
· conformance-testing capability;
· national alternatives.
3.7 Infrastructure readiness
Assess:
· hosting;
· connectivity;
· mobile access;
· local processing;
· identity and access management;
· messaging services;
· backup;
· recovery;
· monitoring;
· resilience.
3.8 Privacy and security readiness
Assess:
· lawful basis;
· sensitivity classification;
· role-based access;
· authentication;
· encryption;
· audit logging;
· incident response;
· retention;
· privacy-impact assessment.
3.9 Workforce readiness
Assess the availability of:
· programme management;
· public-health expertise;
· meteorological expertise;
· surveillance expertise;
· data stewardship;
· business analysis;
· data engineering;
· interoperability;
· cybersecurity;
· system administration;
· training and support.
3.10 Financial and procurement readiness
Assess:
· implementation funding;
· recurring operating costs;
· maintenance funding;
· procurement authority;
· contracting capacity;
· licensing;
· vendor management;
· long-term sustainability.
3.11 Monitoring and learning readiness
Assess:
· indicators;
· baseline data;
· reporting responsibilities;
· implementation monitoring;
· issue management;
· evaluation;
· after-action review;
· update processes.

4. Readiness rating
Each domain should use a consistent status scale.
Not assessed
The domain has not yet been reviewed.
Major gap
The required capability, mandate or resource is absent.
Early development
Initial activity exists, but substantial work remains.
Partially ready
Some requirements are met, with important gaps remaining.
Ready with conditions
Implementation can proceed if defined conditions are addressed.
Ready
The capability is sufficient for the planned implementation stage.
Not applicable
The domain does not apply to the selected scope.
Each rating should include:
· evidence;
· reviewer;
· date;
· identified gaps;
· required action;
· owner;
· target stage.

5. Readiness outputs
The assessment should produce a concise evidence-based baseline, including:
· country profile;
· stakeholder map;
· governance map;
· policy and legal inventory;
· system landscape;
· current-state workflows;
· data-source inventory;
· standards assessment;
· privacy and security findings;
· workforce assessment;
· financial and procurement findings;
· gap register;
· risk register;
· implementation recommendation;
· phased roadmap.
Findings should distinguish between:
· verified evidence;
· reported information;
· assumption;
· open question;
· country decision required.

6. Adaptation principles
Country adaptation should follow these principles:
1. Preserve the generic DAK as the reference baseline.
2. Retain stable artefact identifiers.
3. Record national changes explicitly.
4. Add extensions without overwriting global content.
5. Distinguish national and subnational variation.
6. Document the reason and authority for each change.
7. Maintain links across all DAK components.
8. Synchronise narrative documents and workbooks.
9. Keep country versions under controlled release management.
10. Avoid documenting information already maintained reliably elsewhere.

7. Country adaptation sequence
Step 1 — Confirm scope
Define:
· workstream;
· geographic scope;
· target population;
· objectives;
· participating institutions;
· implementation stage;
· expected outputs.
The country may be:
· assessing feasibility;
· preparing a pilot;
· adapting an existing system;
· scaling implementation;
· reviewing an operational service.
Step 2 — Establish governance
Confirm:
· national owner;
· workstream lead;
· decision authority;
· data owners;
· system owner;
· technical lead;
· approval route;
· maintenance responsibility.
Step 3 — Review national sources
Review relevant:
· policies;
· legislation;
· strategies;
· procedures;
· standards;
· implementation reports;
· system documentation.
Sources should be recorded in the country evidence register.
Step 4 — Map stakeholders
Identify:
· decision-makers;
· operational users;
· data providers;
· technical teams;
· legal and privacy functions;
· implementation partners;
· affected communities.
Step 5 — Validate personas
For each generic persona, record:
· national equivalent;
· institution;
· responsibilities;
· authority;
· data access;
· system access;
· geographic level;
· differences;
· status.
Where a generic role does not exist, determine whether the function is:
· performed by another actor;
· distributed;
· absent;
· not applicable.
Step 6 — Validate scenarios
Classify each scenario as:
· applicable;
· applicable with adaptation;
· not applicable;
· new country scenario required.
Step 7 — Map current-state workflows
Document what happens in practice, including:
· actors;
· manual and digital steps;
· systems;
· data exchanges;
· decisions;
· delays;
· duplication;
· informal workarounds;
· failure points.
Current-state mapping should describe reality rather than policy alone.
Step 8 — Define target-state workflows
Develop target workflows that:
· support the public-health objective;
· address priority gaps;
· clarify ownership;
· reuse existing infrastructure;
· improve interoperability;
· preserve legal compliance;
· remain operationally feasible.
Step 9 — Adapt data requirements
Map generic data elements to:
· local sources;
· national identifiers;
· local terminology;
· approved value sets;
· formats;
· standards;
· sensitivity classifications;
· retention rules.
Step 10 — Adapt logic and timing
Confirm:
· applicable decisions;
· responsible decision-maker;
· national thresholds;
· escalation rules;
· override authority;
· reporting periods;
· deadlines;
· refresh cycles;
· alert duration;
· closure rules.
Country thresholds and timings should remain in the national configuration register.
Step 11 — Adapt indicators
Confirm:
· applicability;
· data availability;
· calculation;
· reporting frequency;
· disaggregation;
· target;
· owner;
· limitations.
Step 12 — Prioritise requirements
Classify requirements as:
· mandatory for initial implementation;
· mandatory for scale-up;
· recommended;
· optional;
· deferred;
· not applicable.
Step 13 — Select architecture
Confirm:
· deployment model;
· hosting;
· integration pattern;
· standards;
· data flows;
· identity and access;
· security;
· backup and recovery;
· system boundaries.
Step 14 — Validate and approve
Complete:
· stakeholder review;
· technical review;
· legal and privacy review;
· workflow walkthrough;
· data review;
· feasibility review;
· national approval.

8. Country adaptation record
Each adaptation should include:
	Field
	Description

	Country adaptation ID
	Stable national or subnational identifier

	Country or jurisdiction
	Area of application

	Workstream
	HHAS or CHUD

	Generic artefact ID
	Source DAK identifier

	Generic version
	Source version

	Adaptation type
	Unchanged, modified, excluded, deferred or added

	Country content
	National adaptation

	Rationale
	Reason for the decision

	Source
	Legal, policy, operational or technical basis

	Approving authority
	Responsible institution

	Effective date
	Date of application

	Validation status
	Review status

	Implementation status
	Planned, configured, tested or operational



9. Country configuration register
Country-configurable values should be maintained in a controlled register.
Examples include:
· thresholds;
· warning levels;
· reporting periods;
· escalation intervals;
· geographic levels;
· languages;
· communication channels;
· recipient groups;
· permissions;
· retention periods;
· hosting;
· service levels;
· implementation priorities.
Each entry should identify:
· parameter;
· value;
· unit;
· related artefact;
· responsible authority;
· source;
· effective date;
· review date;
· status.

10. Groundtruthing purpose
Country groundtruthing tests the generic DAK against real implementation conditions.
It examines whether:
· personas exist;
· responsibilities are correctly assigned;
· workflows reflect practice;
· required data are available;
· standards can be implemented;
· timing is realistic;
· legal and privacy requirements are addressed;
· requirements are feasible;
· fallback procedures exist;
· national adaptation is required.
Groundtruthing should involve evidence and operational walkthroughs, not only general agreement with a draft.

11. Groundtruthing methods
Methods may include:
· document review;
· interviews;
· workshops;
· workflow mapping;
· system demonstrations;
· data mapping;
· architecture review;
· sample-data analysis;
· scenario walkthroughs;
· simulation;
· field observation;
· pilot implementation;
· after-action review.
Several methods should be combined where practical.

12. Groundtruthing sequence
Step 1 — Confirm participation
Agree:
· scope;
· authority;
· institutions;
· confidentiality;
· attribution;
· publication conditions.
Step 2 — Collect evidence
Collect relevant:
· policies;
· procedures;
· data dictionaries;
· workflows;
· architecture;
· standards;
· legal documents;
· implementation reports.
Step 3 — Document current practice
Record:
· actors;
· systems;
· data sources;
· decisions;
· timing;
· constraints;
· workarounds;
· failure points.
Step 4 — Compare with the generic DAK
Classify each artefact as:
· confirmed;
· confirmed with adaptation;
· not applicable;
· missing in the country;
· missing in the DAK;
· unresolved.
Step 5 — Test target-state content
Review:
· target workflows;
· data requirements;
· logic;
· schedules;
· indicators;
· requirements;
· architecture;
· acceptance criteria.
Step 6 — Record findings
Each finding should identify:
· evidence;
· affected artefact;
· issue;
· recommendation;
· country relevance;
· global relevance;
· priority;
· owner.
Step 7 — Validate with country participants
Participants should review:
· factual accuracy;
· institutional attribution;
· representation of constraints;
· proposed adaptations;
· publication suitability.
Step 8 — Incorporate changes
Global findings should be reviewed through programme governance.
Country-specific findings should remain in the national adaptation.

13. Distinguishing global and country findings
A finding should inform the generic DAK where it:
· identifies a common gap;
· exposes an incorrect assumption;
· improves clarity across settings;
· adds a broadly applicable option;
· addresses safety, privacy or legal risk;
· strengthens standards alignment.
A finding should remain country-specific where it reflects:
· national law;
· institutional structure;
· local terminology;
· thresholds;
· national systems;
· architecture;
· implementation preference.
Different country approaches may all be valid.
The generic DAK should support alternative implementation patterns where appropriate.

14. HHAS readiness and groundtruthing
HHAS assessment should examine:
· Heat-Health Action Plan or equivalent;
· meteorological warning capability;
· warning-generation authority;
· health-sector authorisation;
· hazard- and impact-based thresholds;
· Common Alerting Protocol capability;
· geographic targeting;
· facility and workforce registries;
· public-warning arrangements;
· multilingual communication;
· acknowledgement;
· escalation;
· surveillance;
· event closure;
· after-action review.
Groundtruthing should follow a realistic heat event from detection through closure.
It should confirm:
· who makes each decision;
· which systems are used;
· how messages are distributed;
· how actions are tracked;
· what happens when systems or data fail.

15. CHUD readiness and groundtruthing
CHUD assessment should examine:
· dengue-surveillance systems;
· epidemiological-data availability;
· climate-data availability;
· historical depth;
· reporting granularity;
· administrative boundaries;
· epidemiological-week conventions;
· FHIR capability;
· WIS 2.0 readiness;
· geographic reference data;
· privacy and sovereignty;
· processing location;
· pipeline ownership;
· provenance;
· publication and access.
Groundtruthing should follow sample data through:
· ingestion;
· validation;
· cleaning;
· temporal harmonisation;
· spatial harmonisation;
· quality review;
· versioning;
· publication.
A successful pipeline should not be treated as validation of a predictive model.

16. Implementation maturity
Country maturity may be described through six levels.
Level 0 — Not established
No defined service, ownership or repeatable process.
Level 1 — Foundational
Core ownership, workflows and data sources identified.
Level 2 — Coordinated
Cross-sector coordination, procedures and basic data exchange established.
Level 3 — Integrated
Structured data, defined logic, interoperable systems and controlled specifications in use.
Level 4 — Advanced
Broad automation, mature standards, strong resilience and scaled implementation.
Level 5 — Learning system
Continuous monitoring, after-action review and evidence-based improvement are institutionalised.
A country may have different maturity levels across readiness domains.

17. Phased implementation
A practical country pathway is:
Phase 1 — Mobilise
· establish governance;
· confirm scope;
· identify stakeholders.
Phase 2 — Assess
· document current state;
· assess readiness;
· identify gaps and risks.
Phase 3 — Adapt
· validate personas and scenarios;
· adapt workflows, data, logic and requirements.
Phase 4 — Design
· select architecture;
· define interfaces and controls;
· prepare implementation and test plans.
Phase 5 — Pilot
· deploy a limited implementation;
· train users;
· test workflows and requirements.
Phase 6 — Validate
· review results;
· resolve issues;
· approve the revised country specification.
Phase 7 — Scale
· extend geographic, organisational or functional coverage.
Phase 8 — Sustain
· maintain operations;
· monitor performance;
· control updates;
· feed lessons back into the programme.

18. Risks and dependencies
Country adaptation should identify risks including:
· unclear ownership;
· weak coordination;
· insufficient legal authority;
· inaccessible data;
· poor data quality;
· incompatible geographic units;
· inadequate infrastructure;
· limited workforce;
· procurement delay;
· privacy or security concerns;
· vendor dependency;
· insufficient maintenance funding;
· incomplete validation.
Each material risk should record:
· likelihood;
· impact;
· owner;
· mitigation;
· dependency;
· review date;
· status.

19. Evidence and confidentiality
Groundtruthing evidence may include:
· policy documents;
· legislation;
· procedures;
· interviews;
· workshop records;
· workflow diagrams;
· system documentation;
· data samples;
· interface specifications;
· screenshots;
· test results;
· pilot findings;
· approval records.
Evidence should be linked to the artefact or readiness domain it supports.
Sensitive country information should remain in an approved restricted environment.
Country names, findings and implementation status should not be published without verification and appropriate permission.

20. Country implementation dashboards
Country dashboards may display:
· readiness status;
· maturity;
· adaptation progress;
· open issues;
· requirements status;
· implementation stage;
· indicators;
· risks;
· milestones;
· evidence completeness.
Dashboard information should be classified as:
· public;
· programme-restricted;
· country-confidential;
· illustrative.
No country status should be presented publicly without approval.

21. Quality checks
Before approving a country specification, confirm that:
1. Scope and generic DAK version are identified.
2. Governance and approval authority are assigned.
3. Relevant stakeholders participated.
4. Personas and scenarios were validated.
5. Current and target workflows are documented.
6. Data sources and ownership are confirmed.
7. Logic and timing are approved.
8. Indicators are calculable.
9. Requirements are prioritised and testable.
10. Standards and architecture are documented.
11. Privacy, security and sovereignty are addressed.
12. Risks and dependencies are recorded.
13. National adaptations remain traceable.
14. Acceptance and validation evidence are available.
15. Maintenance ownership and version control are established.

22. Country implementation principle
The country process should be rigorous enough to support safe, accountable implementation but light enough to remain usable.
The preferred approach is:
Reuse existing evidence, document the real current state, focus on material gaps, test against practical scenarios, adapt transparently and move from readiness to implementation in controlled phases.
Publication, maintenance and programme roadmap
1. Purpose
The WHO Climate-Health SMART Guidelines Programme requires a controlled publication and maintenance model so that HHAS and CHUD can progress from working drafts to validated, multilingual and maintainable programme assets.
The model should:
· distinguish working content from official publication;
· preserve version history;
· support country validation;
· manage translations;
· incorporate implementation learning;
· maintain standards alignment;
· allow timely updates without recreating the full package.
Publication is treated as a managed lifecycle rather than a one-time event.

2. Publication stages
Programme content may progress through the following stages.
2.1 Working draft
A structured version prepared for internal development and collaborative review.
A working draft may contain:
· unresolved questions;
· documented assumptions;
· incomplete mappings;
· illustrative examples;
· content awaiting technical or normative review.
2.2 Expert-review draft
A version sufficiently complete for review by relevant public-health, climate, surveillance, digital-health and standards specialists.
2.3 Country-validation draft
A version prepared for testing against real country institutions, workflows, systems, data and legal environments.
2.4 Publication candidate
A substantively complete version that has passed the agreed technical, normative, country, legal, privacy, security and editorial reviews.
2.5 Published version
A version approved through the applicable WHO publication process.
2.6 Maintenance release
A controlled update to published or formally maintained content.
2.7 Superseded version
A version replaced by a later release but retained for historical traceability.

3. Publication package
Each formal release should identify the components included.
The complete package may contain:
· programme umbrella document;
· HHAS narrative document;
· CHUD narrative document;
· eleven structured workbooks;
· multilingual terminology glossary;
· translation and quality protocol;
· release notes;
· validation summary;
· country implementation resources;
· downloadable technical artefacts.
A release may include only selected components where the scope is clearly stated.

4. Release types
The programme should use three principal release types.
Major release
Used for material changes to:
· programme scope;
· workstream purpose;
· methodology;
· normative interpretation;
· core workflows;
· major data structures;
· publication architecture.
Minor release
Used for substantive additions or revisions that remain compatible with the current major version.
Examples include:
· additional scenarios;
· revised requirements;
· new standards mappings;
· expanded country patterns;
· new indicators.
Patch release
Used for non-substantive corrections.
Examples include:
· typographical corrections;
· broken cross-references;
· formatting;
· minor clarification;
· translation corrections.

5. Release requirements
Each release should include:
· version number;
· release date;
· publication status;
· included components;
· summary of changes;
· affected artefacts;
· review completed;
· unresolved limitations;
· migration implications;
· superseded version;
· responsible authority.
Release notes should be concise and linked to detailed change records where required.

6. Change control
Changes may originate from:
· technical review;
· normative review;
· country groundtruthing;
· implementation experience;
· standards updates;
· security findings;
· user feedback;
· translation review;
· editorial correction.
Each substantive change should record:
· change ID;
· source;
· rationale;
· affected artefacts;
· risk;
· owner;
· decision;
· target release;
· status.
Changes should be assessed across linked components before release.
A revision to one workflow may affect data, logic, indicators, requirements, tests and translations.

7. Maintenance ownership
Maintenance responsibilities should be assigned explicitly.
They should cover:
· programme umbrella content;
· HHAS content;
· CHUD content;
· structured workbooks;
· standards mappings;
· terminology;
· translations;
· country resources;
· publication platform;
· archive;
· user feedback.
Maintenance should be attached to institutional functions rather than individual contributors wherever possible.

8. Maintenance cycle
The maintenance cycle is:
Observe → record → assess → decide → update → validate → release → communicate
Maintenance may be:
· scheduled;
· event-driven;
· standards-driven;
· incident-driven;
· country-feedback-driven.
Minor improvements should not wait for a major programme revision where a patch or minor release is sufficient.

9. Review frequency
The programme should review maintained content:
· after major country-validation findings;
· after implementation pilots;
· when relevant WHO or WMO guidance changes;
· when referenced standards change;
· after significant security or privacy findings;
· before planned major releases;
· at defined periodic intervals.
The review frequency should reflect operational risk and rate of change.

10. Standards monitoring
The programme should monitor relevant changes to:
· Common Alerting Protocol;
· HL7 FHIR;
· WIS 2.0;
· geospatial standards;
· terminology standards;
· metadata and provenance standards;
· cybersecurity and identity standards.
A standards update should trigger assessment of:
· compatibility;
· implementation impact;
· migration needs;
· country implications;
· affected tests;
· documentation changes.
Standards versions should not be updated automatically without review.

11. Translation lifecycle
The English package serves as the controlled master unless another arrangement is formally approved.
The planned language set is:
· English;
· French;
· Spanish;
· Russian;
· Arabic;
· Chinese;
· Portuguese.
Each translated release should identify:
· source English version;
· translation version;
· translation status;
· technical review status;
· native-language review status;
· unresolved terminology;
· publication status.
Stable identifiers should remain unchanged across languages.

12. Translation quality
Translation should preserve:
· technical meaning;
· public-health intent;
· standards terminology;
· warning severity;
· stable identifiers;
· document structure;
· cross-references;
· version metadata;
· review status.
The translation workflow should include:
1. controlled glossary preparation;
2. AI-assisted or human first translation;
3. terminology consistency review;
4. technical review;
5. native-language review;
6. formatting and cross-reference checks;
7. release approval.
Technical ambiguity should be resolved in the English master before being propagated across languages.

13. Arabic and multilingual formatting
Language-specific publication requirements should be planned from the start.
Arabic requires:
· right-to-left layout;
· correct table direction;
· controlled handling of identifiers;
· consistent placement of untranslated standards terms;
· review of numerals and punctuation.
Chinese requires:
· appropriate typography;
· consistent technical terminology;
· controlled line breaking;
· review of mixed Chinese and Latin-script content.
All language versions should be tested for:
· accessibility;
· table integrity;
· navigation;
· cross-references;
· downloadable file consistency.

14. Digital publication
The programme may publish content through a digital platform in addition to downloadable documents.
The platform may provide:
· multilingual navigation;
· narrative content;
· searchable artefacts;
· workbooks;
· dashboards;
· version history;
· standards crosswalks;
· validation status;
· country resources;
· feedback channels.
The platform should distinguish clearly between:
· official publication;
· working draft;
· country-specific content;
· illustrative demonstration data;
· archived content.

15. Publication platform governance
Digital publication requires controls for:
· content ownership;
· access permissions;
· version synchronisation;
· translation status;
· restricted country information;
· downloadable artefacts;
· analytics;
· archival;
· correction notices;
· security.
No country status, implementation result or confidential evidence should be published without appropriate approval.

16. Archiving and superseded content
Superseded versions should remain available where needed for:
· country traceability;
· implementation support;
· audit;
· research;
· migration;
· historical reference.
Archived content should identify:
· version;
· publication date;
· superseding version;
· reason for replacement;
· known limitations;
· continued-use conditions.
Archived content should not be presented as the current recommended version.

17. Country feedback
Country feedback should be captured through structured channels.
Feedback may address:
· missing personas;
· unrealistic workflows;
· unavailable data;
· legal constraints;
· standards feasibility;
· implementation barriers;
· translation;
· usability;
· indicators;
· requirements.
Each finding should be classified as:
· global improvement;
· country-specific adaptation;
· implementation issue;
· documentation issue;
· unresolved question.
Country feedback should not be incorporated into global content without review of broader applicability.

18. Implementation learning
Operational use should inform programme maintenance.
Implementation learning may come from:
· pilots;
· simulations;
· after-action reviews;
· user testing;
· incident reviews;
· system performance;
· data-quality monitoring;
· country case studies.
Learning should be linked to affected artefacts and included in release decisions.
The programme should avoid collecting lessons that are never translated into updates, decisions or implementation guidance.

19. Issue closure
An issue may be closed when:
· the required decision has been made;
· affected artefacts are updated;
· linked workbooks are synchronised;
· validation is complete;
· translations are assessed;
· release notes are prepared where required.
An issue should not be marked closed solely because discussion has stopped.

20. Publication readiness criteria
A programme or workstream package may progress to publication-candidate status when:
· scope is confirmed;
· major sources are documented;
· all nine DAK components are substantially complete;
· critical issues are resolved;
· technical review is complete;
· normative review is complete;
· country validation has reached the agreed level;
· workbooks and narrative are synchronised;
· traceability is sufficiently complete;
· requirements are testable;
· privacy and security review is complete;
· attribution and licensing are addressed;
· translation arrangements are defined;
· remaining limitations are transparent.

21. Immediate roadmap
The immediate programme roadmap is organised into five stages.
Stage 1 — Complete the English master package
Outputs:
· programme umbrella;
· HHAS narrative;
· CHUD narrative;
· eleven workbooks;
· multilingual glossary;
· translation protocol.
Stage 2 — Technical consolidation
Outputs:
· source verification;
· terminology review;
· standards review;
· traceability review;
· issue and decision register;
· identified country-validation questions.
Stage 3 — Country groundtruthing
Outputs:
· readiness assessments;
· persona and workflow validation;
· data-source mapping;
· legal and architecture findings;
· country adaptations;
· pilot recommendations.
Stage 4 — Revision and publication-candidate preparation
Outputs:
· revised narratives;
· revised workbooks;
· resolved critical gaps;
· validation summary;
· publication-ready formatting;
· multilingual preparation.
Stage 5 — Publication and implementation support
Outputs:
· approved releases;
· multilingual publication;
· country implementation resources;
· maintenance arrangements;
· ongoing learning cycle.

22. Roadmap through March 2027
Subject to programme decisions and available resources, priorities through March 2027 should include:
· completion of missing HHAS and CHUD DAK components;
· consolidation of the structured workbooks;
· groundtruthing in selected pilot countries;
· validation of key workflows, data and requirements;
· resolution of priority standards and interoperability questions;
· preparation of robust publication-candidate packages;
· establishment of multilingual controls;
· definition of maintenance ownership;
· publication and implementation roadmap beyond the initial development period.
The detailed timing should remain adjustable to technical findings and country availability.

23. Longer-term roadmap
Beyond the initial programme period, priorities may include:
· additional country adaptations;
· implementation pilots;
· national scale-up;
· expanded training resources;
· conformance and test tools;
· implementation dashboards;
· shared repositories of reusable artefacts;
· additional climate-health workstreams;
· stronger integration with national digital-health architecture;
· evaluation of public-health and operational impact.
Future workstreams should reuse common programme assets where appropriate.

24. Future climate-health workstreams
The programme architecture may support future DAKs for:
· other vector-borne diseases;
· flood-related health risks;
· wildfire smoke;
· air quality;
· climate-sensitive food and water risks;
· health-service continuity;
· integrated climate-health surveillance;
· emergency preparedness and response.
New workstreams should be added only where there is:
· a clear public-health need;
· sufficient guidance;
· identifiable users and workflows;
· country demand;
· realistic maintenance ownership.

25. Sustainability
Long-term sustainability requires:
· institutional ownership;
· maintained technical expertise;
· predictable funding;
· controlled repositories;
· standards monitoring;
· translation management;
· country participation;
· publication support;
· implementation learning.
A programme asset is not sustainable merely because it has been published.
It must remain current, usable, traceable and owned.

26. Programme completion principle
The initial programme package should be considered complete when it is sufficiently mature to support:
· expert review;
· country adaptation;
· implementation planning;
· procurement;
· testing;
· multilingual publication;
· controlled maintenance.
Completion does not mean that no further change is expected.
It means that a defined version is coherent, validated to the agreed level and ready for its intended use.

27. Programme publication principle
The publication model should balance discipline with speed.
The programme should:
· publish working material only with clear status;
· resolve high-risk issues before release;
· avoid delaying useful content for minor imperfections;
· maintain transparent limitations;
· update through controlled versions;
· preserve country and WHO authority;
· communicate changes clearly.
The guiding principle is:
Publish when the package is safe, coherent and useful; maintain it as evidence, standards and country experience evolve.
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