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Summary and purpose of document

This document provides the information on the status of the development of Guidelines on High-resolution NWP including the proposed strategy for implementation of limited-area NWP.
Action Proposed

The meeting is invited to review the current status of the development of the Guidelines and is also kindly requested to provide its feedback on it.
Annex:
- Annex I: Strategy for the Implementation of High-Resolution NWP based on the capacity of NMCs
1. A Task Team on Development of Guidelines for High-resolution NWP (TT-HR-NWP) was established at the 17th Session of the Commission for Basic Systems (CBS) Management Group (CBS-MG-17, 2017, Geneva) as successor of the Task Team on Development of Strategy to assist Members with improved access to high-resolution regional Numerical Weather Prediction. 
2. Mr Methot (Canada) and Mr Ekert (Swiss) retired their Services and also left the Team.  The rest of the Task Team members continue to work for the new Task Team: Mr  Wong (Hong Kong, China), Ms Rozinkina (Russia), Mr Kabelwa (Tanzania), Dr Boyd (UK) and Mr Zhu (USA). 
3. Strategy for the implementation of high-resolution NWP based on the capacity of NMCs was updated by the OPAG-DPFS Implementation Coordination Team (ICT-DPFS) at its meeting in 2016 (see Annex I).  Since a new Level 2 was introduced, the required resources and specifications were estimated by the Task Team (see Annex I).  Regarding a newly added Level 6, a Centre reaching this Level can identify necessary resource by itself so that the required resources are not proposed by the Task Team.
4. The Task Team reviewed the schedule of drafting the guidelines and set a new goal to complete the draft by the end of 2018.
Annex I

Strategy for the Implementation of 

High-Resolution NWP based on the capacity of NMCs 
· Level 1 – Use of NWP products, including EPS, from global/regional NWP centres

· The purpose is to get the benefit of the latest advances in the science and technology of NWP.

· This is in consideration of global NWP systems going into finer resolution such as 10km…

· Use of graphical products as well as raw digital data 

· Level 2 – Best use of NWP/EPS products from global/regional NWP centres
· The purpose is to add the value to the obtained NWP/EPS products
· Statistical downscaling and model post-processing techniques
· Level 3 – Downscaling regional model implementation

· The purpose is to add benefit beyond the performance of global NWP products.

· This is the dynamical downscaling with the resolution of 5km or less, considering high resolution of global NWP systems.
· Level 4 – Regional NWP including Data Assimilation

· The purpose is to improve the initial fields to consistently add forecast skill.

· Key observations: surface data, radar data, ground-based GNSS, aircraft data…

· Regular steps 

· 1. Adopt and setup appropriate assimilation system

· 2. Monitor quality of observation

· 3. Evaluate the impact of observation

· Level 5 – Regional EPS

· The purpose is to capture the uncertainty.
· Level 6 – Further direction: Regional Coupled NWP or rapidly updated NWP
· The purpose is to model the physical interactions with atmosphere, ocean, land surface, atmospheric composition and so on.
	
	Level 1
	Level 2
	Level 3
	Level 4
	Level 5
	Level 6

	Resources
	
	
	
	
	
	

	Minimum Human Resource
	(NWP, Soft Engineer) 1-2 FTEs
(IT) 1-2 FTEs
	(NWP) 2-3 FTEs

(SE) 1-2 FTEs

(IT) 1-2 FTEs
	(NWP) 3-5 FTEs

(SE) 1-2 FTEs

(IT) 2-3 FTEs
	(NWP) 5-7 FTEs (Remark: additional 2FTEs for DA and QC)

(SE) 2-3 FTEs

(IT) 2-3FTEs
	(NWP) 7-9 FTEs (Remark: additional 2FTEs for ENS system and Applications)

(SE) 2-3 FTEs
(IT) 2-3 FTEs
	

	Computer Resource
	Workstations
	Workstations
	HPC Cluster with performance to produce T+36 hour forecasts within two hours.
	HPC Cluster with performance to produce T+36 forecasts within two hours.
	HPC Cluster with performance to produce T+36 hour ensemble forecasts within two hours.
	

	Communication Network
	Broad enough to obtain graphical products.
	Broad enough to obtain globa/regional NWP grid data sufficient for post-processing
	Broad enough to obtain NWP grid data for initial and boundary conditions within one hour.
	Additional capability to obtain local observation data (which are not available on WIS/GTS reliably.)
	Possible additional capability to obtain grid data of ensemble members for boundary conditions.
	

	Storage Resource
	
	
	
	
	
	

	Modelling System
	
	
	
	
	
	

	Data Assimilation
	None
	None
	None
	Nudging, 3/4DVar

Land surface analysis
	None(Downscale), 3/4DVar, EnKF, Hybrid DA
	

	Forecast Model
	None
	None
	Convection-permitting Model

· Optimal nesting configuration – Direct nesting from global model or through intermediate model.

· Note) The resolution of grid data of available global model tends to be finer (-0.25degree)

· Note) Relationship with a Member provision global NWP data to obtain highest resolution grid data.

· Note) Communication infrastructure should accommodate the transfer of grid data within appropriate time period.

Option)
10km Limited-area model
· May need to be implemented because the time interval and space resolution of available global NWP data is not sufficient to drive Convection permitting model

· Difficult to obtain benefit rather than global NWP data.
	Convection-permitting Model
	Convection-permitting Model
	

	Applications
	
	
	
	
	
	

	Post Processing
	None


	Diagnostic variables
Site-specific BC
	In addition…

Grid-point BC

	In addition…

· Downscale based on high-density observation
· Downscale based on high-resolution analysis
· Blending with nowcasting to produce VSRF
	Calibration of probabilistic forecasts to improve the reliability.


	

	Verification
	
	
	
	
	
	

	
	
	
	
	
	
	

	Service & Products
	Fundamental meteorological information to support forecasting operations and to provide guidance of severe weather.
	Fundamental meteorological information to support forecasting operations and to provide guidance of severe weather.
	· Enhanced support to forecasting operations and services to users.

· Specialized customer products 


	· Further enhanced support in terms of severe weather forecasting and warnings.

· Enhanced support to forecasting operations and services to users.

· Specialized customer products with more local feature.


	· Impact-based forecast and Risk-based warning

· Probabilistic information representing forecast uncertainties (EFI and anomaly forecasts)
	· 

	Notes
	
	
	
	
	
	


