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Pillars of 
modernization

• Enhancement of service 
delivery system

• Institutional strengthening and 
Capacity Building

• Modernization of Observation 
and telecommunication 
infrastructures, modelling and 
forecasting systems



Road mapping



Purpose of 
a Road Map

Assess the current capabilities 

Assess users' requirements

Identify gaps and challenges in producing 
and delivering fit-for-purpose services

Strategic Path with achievable milestones

Not detailed design features for the 
project’s lifetime. 



A system of systems



Stages in a Roadmap

• Strategy – to achieve a goal

• Concept of Operations – existing and 
future system of systems

• Scenarios – alternatives depending on 
resources



Outline of Road Map

• Background to country and major hazards

• Current status

• Modernization overview

• Proposed roadmap for country
• 3 pillars

• Scenarios
• Technical assistance
• Intermediate 
• Advanced



Category 1: Delivery 
Systems
• Based on user needs
• Available and timely

• Dependable and reliable

• Usable

• Useful

• Credible

• Responsive and flexible

• Sustainable

• Expandable

New to most public service providers



Challenges 
for Service 
Delivery

Forecasting component easier for staff:
• Familiar environment of forecast office 
• Education and Training in Forecasting 

Service Delivery component more difficult:
• Requires knowledge and skills not taught
• Engagement with users:  environment often not 

familiar or even hostile
• Requires understanding others’ points of view and 

demands: often unfamiliar
• Feedback: Not always friendly



Service Delivery Progress Model



Capacity Building

• User dialogue Skills
• Learning to develop services based on 

user requirements
• Learning communication and 

presentation skills
• Learning and applying QMS for services
• Training PWS advisors and liaison with 

users
• Twinning with advanced Weather 

Service providers



A system of systems



Category 2: Production 
Systems



Monitoring and
Observing Systems

• Fit-for-purpose observation
networks

• Data-sharing
• QA/QC
• Forecast verification
• O&M of technical equipment 



Observation and telecommunication progress model



Meteorological and 
Hydrological 
Modelling Systems 

• Global and regional 
models

• Use of Limited Area 
Models

• Use of «Ensemble 
Prediction Systems»



Forecasting and
Warning Systems

• All timescales, from nowcasting
to climate

• Tailored forecasts to users’ needs
• Forecaster environment
• Forecast process
• Impact-based forecasts



Modelling and Forecasting progress model



Climate Service progress model



Hydrological Services progress model



Capacity Building

• Core disciplines – WMO Basic 
Instruction Packages for Met, 
Hydro and Technicians

• On-the-job training
• “Dummy shifts” – Forecast Desks
• Training trainers
• Twinning with advanced NMHSs
• University education



A system of systems



Category 3: Support systems



Data 
Management
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Capacity Building

• Core disciplines
• ICT skills
• On-the-job training
• Training trainers
• Twinning with advanced 

NMHSs
• University education



A system of systems



Business plans
• Expansion financing
• Market, customers, clients and 

users
• Competition
• Marketing
• Production and delivery
• R&D
• Management and organization
• Risk analysis
• Finances



Business Models
• Cost centers
• Own and operate Observational 

networks
• Observation networks as a service
• Data as a service
• Own and operate local area models
• Outsource NWP services
• Outsource ICT functions
• Infrastructure as service



Concept of 
operations
• Consensus among all stakeholders, 

reduce risks, improve quality
• Who are the stakeholders?
• What are needs?
• Can we meet their needs?
• If not, what capabilities are required 

of the system?
• Who does what? where? and when?
• How will the system be resourced, 

designed built and maintained?



Capacity Building

• Keeping up with rapidly 
evolving GWE skills

• Developing skill in business 
practices

• Twinning with advanced 
NMHSs and private sector

• Tertiary education in business 
practices



Thank you


