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Summary and purpose of document

This document provides information on the current status of the Task Team for Strategy to Implement Limited Area Models and proposes a face-to-face meeting to promote its activities.
Action Proposed  

The meeting is invited to review the terms of reference and work plan of the Task Team and draft outline of the Guidelines on implementation of high-resolution regional NWP.  In addition, the meeting is also invited to examine the proposal of the face-to-face meeting, including the financial support of participants.
Annexes:
- Annex A: Background Information

- Annex B: Task Team on Development of Strategy to assist Members with improved access to high-resolution regional Numerical Weather Prediction

- Annex C: Draft Outline of Guidelines on implementation of High-resolution Regional NWP
1.
Parts relevant to the strategy to implement Limited Area Models (LAM) are extracted from various session reports (see Annex A).
2.
A Task Team on Development of Strategy to assist Members with improved access to high-resolution regional Numerical Weather Prediction was established at the Extraordinary Session of Implementation Coordination Team of Open Programme Area Group on Data-Processing and Forecasting Systems (ICT-DPFS) (January 2013, Geneva, Switzerland). 
3.
The provisional members of the Task Team are identified as follows:
· Yuki HONDA (Chair, Japan)

· Hamza KABELWA (Co-chair, Tanzania, SWFDP-EA)

· Wai Kin WONG (Hong Kong) 

· Douglas BOYD (United Kingdom)
4.
The Task Team agreed the key outcomes, terms of reference and work plan (see Annex B in detail).

5.
One of the key outcomes is the guidelines to assist Members with improved access to and implementation of high-resolution regional NWP.   The draft outline of the guidelines is found in Annex C.
6.
The Task Team proposes to hold a face-to-face meeting next year.  The expected outcomes of this meeting are (1) to finalize the first draft of the guidelines for review and (2) the development of a mechanism to collect information and good practice. 
Annex A
Background Information

Abridged final report of 16th Session of WMO Congress (Cg-XVI, 2011)

3.1.3.2 Congress noted that the outputs of the GDPFS enable Members to meet their diverse service provision requirements including: immediate meteorological support to emergency management organizations, routine weather forecasts and warnings for the general public and for air traffic operations, environmental predictions such as sea-state or air quality, products that create economic advantage for Members, tailored products and services to different economic sectors. The GDPFS aims to provide ever more relevant, reliable, and quality-assured NWP products spanning forecast ranges from the immediate to long-term, and from local to global scales. Notwithstanding the great improvements in NWP, Congress noted that there was still considerable improvement needed in NWP accuracy and usefulness in the tropical areas, particularly in the handling of convection over tropical oceans. Noting that the accuracy and usefulness of NWP depend critically on the quality and reliability of all observational data and other information for both NWP data-assimilation and for verification of forecast products, Congress requested the Secretary-General and CBS to develop a strategy to assist Members in the implementation of improved high-resolution regional NWP including data assimilation.
Abridged final report of 64th Session of WMO Executive Council (EC-64, 2012)

Further development of the Global Data-processing and Forecasting System

4.3.2 Recalling the request by Cg-XVI to the Secretary-General and CBS to develop a strategy to assist Members in the implementation of improved high-resolution regional NWP including data assimilation, the Council noted that high-resolution limited area models (LAM), notionally less than 10-km horizontal resolution at the surface, are very relevant to short-range forecasting (up to 72 hours), and recommended that these NWP systems assimilate, to the extent possible, all available real-time observational data to improve their analyses and predictions. The Council further noted that many global NWP models are approaching this resolution and that they already utilize advanced data assimilation of all available observations. The Council encouraged those centres to exchange their data and products with WMO Members, particularly those from developing and least developed countries.
4.3.3 The Council recognized the great impact of the SWFDP in assisting WMO Members to deliver effective warning services through improved forecasting capabilities, and recommended that such dissemination should take place using the mechanisms established through the SWFDP global to regional to national cascading forecast process. The Council requested:

(a) NWP Centres and Consortia making available their LAM codes, to assist WMO Members with their installation and configuration, and advise them on data-assimilation developments. These developments would significantly benefit from optimal configurations (e.g. boundary conditions, local data assimilation, model tuning and adjustment, post-processing, and verification) and sustained operations, which are critical to quality assurance and reliability of the operational forecasting systems;

(b) CBS to assist in and facilitate the implementation of LAM, by including these aspects in its work programme.
Abridged final report of 15th Session of Commission for Basic Systems (CBS-15, 2012)

4.4.10 The Commission encouraged centres running global models to consider providing boundary conditions to NMCs running Limited Area Models (LAMs). Recalling the request by Cg-XVI to the Secretary-General and CBS to develop a strategy to assist Members in the implementation of improved high-resolution regional NWP (including data assimilation and boundary condition aspects), and the subsequent recommendations by EC-64, the Commission requested the OPAG on DPFS to establish a task team for a limited time period to develop such a strategy for consideration by the next CBS session.
4.4.11 The Commission encouraged RSMCs and RCCs running models to ensure dissemination of the products to NMHSs of countries covered by their models’ footprint.
Annex B
Task Team on Development of Strategy to assist Members with improved access to high-resolution regional Numerical Weather Prediction

Key Outcome

· Guidelines to assist Members with improved access to and implementation of high-resolution regional NWP

· Resources on available high-resolution regional NWP products and systems, use and interpretation of model products and verification technique.

· Resources on implementation of high-resolution regional NWP model and data assimilation system.

Members (Provisional)
· Yuki Honda (Chair, Japan)

· Hamza Kabelwa (Co-chair, Tanzania, SWFDP-EA)

· Wai Kin Wong (Hong Kong) 

· Douglas Boyd (United Kingdom)

Terms of Reference

  The Task Team shall

· develop guidelines to assist Members with improved access to and implementation of high-resolution regional NWP and publicize them as WMO publication;

· collect information on available high-resolution regional NWP models and products from NWP centres and share such information with Members; 

· collect good practices of NMCs in terms of implementing high-resolution regional NWP models; use and interpretation of model products, verification methods, and integration with other forecasting systems for forecasting of high-impact weather; 

· consolidate information on current modelling and data assimilation techniques of high-resolution regional NWP models, and their research developments.

Work plan
	2014 October
	Develop the draft outline of the Guidelines.

	2014 November
	Start to write the first draft of the Guidelines.

	2015 June
	Task Team meeting

· Finalize the first draft

· Develop the mechanism to collect information and good practices

Prepare the first draft for review

	2015 July
	Circulate the first draft among reviewers (ET-OWFPS and ICT members). (till the end of September) 



	2015 October
	Collect and consolidate review comments.

Start to revise the first draft. 

Start to collect the information

	2016 June(?)
	Merge the collected information in the Guidelines.

Prepare the second draft.

Submit to ET-OWFPS and ICT-DPFS

	2016 September
	Prepare the final draft of the Guidelines.

Submit it to CBS-16.


Annex C
Draft Outline of Guidelines on implementation of High-resolution Regional NWP

1. Introduction

2. Concept of high-resolution regional NWP

3. Components of NWP

(a) Collection of Observation Data

(b) Quality Control of Observation Data

(c) Data Assimilation (Analysis)

(d) Forecast 

(e) Post Processing

(f) Verification

(g) Data Archiving

4. Use and interpretation of regional NWP model

(a) General aspects (and difference in techniques) as compared to using global NWP outputs

(b) Best practices on usage of regional NWP model products

(c) Post-processing techniques

(d) Online training materials 

5. Application of regional NWP in forecast of severe weather (and warning services?)

(a) Integration with forecasts from global NWP and EPS

(b) Blending with nowcasting system

(c) Integration with decision-making process

6. Implementation of regional NWP model and DAS

(a) Required Resources (Computer / Human / Financial / Training)

(b) Technical considerations

· Choice of model 

· Data assimilation techniques

· Other items in the draft Part II (II.1, 10 & 11 or more )

(c) Strategy for NMHS

- limited computer resources (focus on use and interpretation, post-processing techniques and verification;  Running regional NWP in off-line / R&D basis for benefits of understanding of weather processes and improving the forecast techniques)

- with small size computer (need to define in terms of number of processing cores ?) and limited number of staff

- with middle size computer (HPC cluster?)

[ strategies for the above two types of NHMSs may include recommended approach or common method/practices in setting up the model and data assimilation system (DAS), sensitivity tests and tuning, etc ]

7. Information on regional NWP model and data assimilation system (DAS)

(a) ALADIN / AROME

(b) COSMO Consortium

(c) CMC RDPS

(d) CMA GRAPES

(e) HIRLAM / HARMONIE

(f) JMA NHM

(g) NRL COAMPS

(h) UKMO UM

(i) WRF-ARW and WRF-NMM

(j) Other regional NWP models with model developers’/community support and applied for severe weather forecasts (e.g. CreSS ?)

Note:  This item may refer to using separate annexes, or online pages at WMO web site (WWW/GDPFS or WGNE web site), to document more detailed model characteristics such as: (i) supported horizontal resolutions and number of vertical levels; (ii) dynamical core and available options; (iii) physics packages; (iv) data assimilation techniques (3DVAR / 4DVAR / Ensemble method); (iv) interface with global deterministic NWP models (and EPS?) as boundary conditions and first guess in DAS (v) verification system or data interface with available (and which?) verification package (e.g. R “verification” module) (vi) post-processing methods and codes (?) (vii) availability of source codes of model and DAS; etc.

*****

Possible Theme to be included in the Guidelines

· Identification of Goals

· Coordination with Global NWP Centres and regional NWP system providers

· Training

· Scheduling & Milestone

