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 Action required

The Board is invited to consider, review and adopt the proposed  concept note for NWP research and innovation for early warning at ACMAD
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ACMAD Vision 2030

An African continent where all nations are benefiting from a world class operational continental meteorological Centre to become resilient to extremes events and empowered to support their sustainable development with better meteorological services

1. Introduction 
1.1
The 2022 Global risk report of the World Economic Forum presented extreme weather as the second most severe hazardous event over the next ten years across the globe. In response, the United Nations tacked the World Meteorological organization with spearheading action to make early warning available to everyone as part of efforts to mitigate impacts of severe weather and build resilience up to the community level. 
1.2 Numerical Weather Prediction (NWP) tools are at the hearth of monitoring and prediction for severe or high impacts weather known as a pillar of effective early warning and early action system. NWP tools that use High Performance Computing (HPC) systems provide high resolution forecasts in real time. However, most of African countries are lacking infrastructure and adequate human capacity to procure, install, operate and regularly maintain HPCs. Therefor partnerships with national, regional and global programmes are necessary to make such systems, their products and derived services available to the last mile. 

1.3 The National research Foundation, National Integrated Cyber-Infrastructure Systems Centre for High performance Computing, the weather Services of South Africa and their partners have made available HPC systems to support research and innovation for early warning for all in Africa. The growing world population and related infrastructure are increasingly highly depending on high impact weather forecasting, early warning and climate change adaptation. To enhance the quality and application of early warning information in Africa, ACMAD will promote NWP model validation and verification, model outputs post processing for applications. data assimilation with emphasis on low earth orbiting and geostationary sounders and training of young African NWP experts on weather and climate simulations, predictions and operational forecasting. 
2. Scope
The ACMAD NWP action pillars include:
· Enhancement of partnerships with African countries and international organizations having up to date NWP infrastructure ( e.g HPC infrastructure of the South African National Research foundation and its partners, cloud computing solution) 

· Development of data assimilation systems with emphasis on real time and near real time geostationary and low earth orbiting satellite data ( i.e the upcoming sounder onboard the  Meteosat Third Generation satellite series and the Regional Advanced Retransmission System for Low Earth orbiting satellite data in Africa);

· Acceleration of training for human capacity building with emphasis on data assimilation, modelling and prediction experiments 
3. Partnership on High Performance Computing infrastructure 
Over the past few decades, high resolution numerical weather models have emerged reaching a few kilometers of grid length. At this resolution, HPCs are essential to process related data and generate outputs which have become part of the big data environment of modern-day predictions at local levels. In Africa many HPC efforts have taken place but there is a widening gap between what is being done to deliver HPC infrastructure and what is needed with increasing frequency and severity of weather extremes.  The approach based on partnerships to procure, install, operate and maintain common HPC infrastructure is considered as an optimal solution.  The South African National Research Foundation and its partners initiated a collaboration on HPC in November 2022 with a workshop in Pretoria. The German Weather service (DWD) is supporting cloud-based NWP. ACMAD is involved in the two initiatives and will continue in the coming years promoting collaboration in close contact with the WMO related programmes ( WWRP and WIPPS).  The WMO guidelines from the Commission of Infrastructure session in October 2022 provides relevant direction forward to make sustainable progress in the coming years. This is an initiative with major added value for the quality of early warning if continental integration in the planning, deployment and operation of HPCs for NWP is considered. Continental integration for early warning for all will put efforts together on sensors and observation data collection/exchange, data assimilation and forecasting, hazards and impact forecasting, warning, decision and action. The international collaboration established on each of the elements above will enable effective implementation.
4.   Data Assimilation systems development
African land masses are among the less equipped with in situ observations required for numerical weather prediction at global scale. More importantly, high resolution limited area models require observations at a few tens or a few kilometers resolution very costly to procure and operate in developing countries context.
However, the EUMETSAT has launch the Third Generation of geostationary meteorological satellite system with a sounder expected to become available in 2024.  Moreover, a major achievement of the SAWIDRA project at ACMAD has been the procurement and installation of four near real time retransmission stations for low earth orbiting satellite data in Africa.  To improve high resolution prediction for Africa at local scale, a strategic approach involves the assimilation of current and emerging satellite data for better initial conditions driving NWP.  
The Abidjan declaration called for development and implementation of the African Meteorological Satellite Applications Facility (AMSAF). ACMAD supported the development of the concept note for this project with a NWP SAF proposed to facilitate generation of satellite derived data required for high resolution NWP initialization at local level in Africa.  Partnerships in Africa ( South Africa), Europe ( NWP SAF) and the US ( Pen state and Wisconsin Universities) have been established to develop satellite data assimilation for NWP in Africa.  The EU green deal adaptation strategy and the US Emergency plan for Adaptation and resilience launched by President Biden at COP 26 in Glasgow are available frameworks to equip people and institutions, build capacity for a better climate resilient future with the use of satellite data for better early warning. These partners working together in Africa will support data assimilation and high-resolution model prediction for early warning in Africa.
5. Human capacity building   

African capacity available today  is mainly on interpretation and use of NWP products. Few countries have NWP initiatives to be strengthened and integrated at regional and continental levels. Ad hoc initiatives are organized on model validation. Forecasts verification is in some countries integrated into operational forecasting procedures.  Expertise in model development, data assimilation, predictability studies, prediction or model simulation experiments are required to accelerate innovation on high impact forecasting and early warning.  ACMAD together with WMO regional training Centres, Universities and Research institutes will organize online and face to face courses on data assimilation, numerical prediction experiments and case studies with WRF and ICON, generation, interpretation and use of NWP products, introduction to HPC for weather and climate modelling, postprocessing and display of NWP outputs with python and GIS, procurement, installation and maintenance of HPC infrastructure for NWP.  
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