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Integration of satellite information
(Submitted by the WMO Space Programme)

Summary and purpose of document

This document provides an overview of WMO satellite-related activities of potential benefit to SWFDP, in the areas of (i) soliciting support by satellite operators, (ii) regional requirements specification, (iii) product development, (iv) user training. The paper includes results from the 2011 meetings of the Coordination Group for Meteorological Satellites and the CBS Expert Team on Satellite Utilization and Products. More information resources related to WMO space activities can be found at http://www.wmo.int/sat 
Action Proposed
The meeting is invited to note the information provided in this document, and to provide guidance on SWFDP requirements for the utilization of satellite data and products, and related training. 
References:


1. Report of the 39th Meeting of the Coordination Group for Meteorological Satellites (CGMS-MR-39), St. Petersburg (Russian Federation), 3-7 October 2011, 158pp, http://www.cgms-info.org
2. Meeting Report, Sixth Session of WMO CBS Expert Team on Satellite Utilization and Products (ET-SUP-6), Geneva (Switzerland), 12-16 December 2011, http://www.wmo.int/pages/prog/sat/documents/ET-SUP-6_Final-Report.pdf
1. Overview
Satellite data and derived products can assist severe weather forecasting and warning services in

developing countries. Satellite imagery is a powerful tool to support very-short range forecasting, including nowcasting, through the provision of near-real time products to monitor and track convective development, especially in the absence of operational radar coverage. For example, in addition to the regular scanning interval of the Earth’s disc of 15 minutes from the geostationary EUMETSAT Meteosat satellite, a five-minute rapid scanning above 15° latitude North is available from an additional Meteosat spacecraft hence imagery and diagnostic products (convective potential, instability index) are available in that area at very high repeat cycle. Satellites can also contribute to estimating rainfall rates, wind speed and direction over large water surfaces, significant wave heights, water levels, sea-surface temperature and many other parameters. 

The SWFDP strategy for improving the use of satellite data in SWFDP regional subprojects consists in (Source: CGMS-39_WMO-WP-05):
(1) inviting relevant satellite operators to participate in the meetings of the Regional Subproject Management Teams to advise on relevant satellite data and products responding to their needs,
(2) identifying opportunities for tuning products, developing improved products and services, 

(3) supporting the distribution of data and products for SWFDP regional subprojects. 
(4) working with the WMO / CGMS Virtual Laboratory (VLab)  in the development of the satellite aspects of the SWFDP Training programmes and in the delivery of the training.
This paper addresses the four strategic thrusts as follows: Section 2 describes SWFDP-related results of a structured dialogue between WMO and satellite operators in the Coordination Group for Meteorological Satellites. Section 3 outlines results of the International Precipitation Working Group in identifying satellite global precipitation datasets. Section 4 presents an approach to ascertaining data and product access requirements on a regional basis. Section 5 briefly describes the VLab. Section 6 includes a novel initiative aiming at sustained, coordinated satellite product processing for nowcasting.

Taken together, these measures should help improve the utilization of satellite products in SWFDP, where appropriate, and assist in overcoming difficulties in the uptake of new products into daily routines of the operational forecasters. 
2. Satellite Operators commit to supporting the SWFDP 
The Coordination Group for Meteorological Satellites (CGMS) offers an effective, structured dialogue between WMO and satellite agencies. At its 39th session in October 2011, SWFDP matters were discussed. Satellite operators showed a great level of interest in SWFDP, leading to a number of actions and recommendations: 
Related to Satellite operator – SWFDP liaison:

- Action 39.08: CGMS Members to provide a contact point to WMO to coordinate their potential contributions to SWFDP (Severe Weather Forecasting Demonstration Project). Deadline: CGMS-40 (5-9 November 2012)
- Recommendation 39.02: CGMS Satellite Operators are invited to support the strategy for improving the use of satellite data in SWFDP regional subprojects.

- Recommendation 39.29: CGMS Satellite Operators are invited to advise on satellite products that could be made available in response to the needs of the SWFDP – Eastern Africa, to facilitate the timely provision of such satellite-related information, and to consider the SWFDP needs for the Lake Victoria Basin region in future product development activities.
Related to data dissemination:
Recommendation 38.02: CGMS members to examine opportunities to incorporate Severe Weather Forecasting Demonstration Project (SWFDP) required data and products in their broadcast schemes.
Related to development of novel forecasting systems:
NOAA NESDIS reported on progress in the development of a NearCasting system to provide forecasts between 1 and 9 hours. Unlike Nowcasts, which generally provide 0-2 hour guidance based on extrapolations of radar and satellite observations after clouds appear, the NearCasting system uses multispectral infra-red geostationary satellite products to understand the detailed moisture and stability structure of the atmosphere 1-9 hours before storms form. The NearCasting system is designed to detect and retain extreme variations in the atmosphere (especially moisture fields) and to incorporate large volumes of perishable high-resolution asynoptic data. 
Recommendation 39.28: NOAA/CIMSS to report on additional case study results using NearCasting, and, if practical, to include collaboration with the Severe Weather Forecasting Demonstration Project (SWFDP) for the Lake Victoria region. Deadline CGMS-40 (5-9 November 2012).
3. Procedure to Determine Regional Satellite Data Requirements 

Formulating precise requirements for satellite data and product access is an important element of global data dissemination as promoted in the Integrated Global Data Dissemination Strategy (IGDDS). Regional-level requirements heavily depend on the technological and meteorological context needs and the capabilities. 

The WMO CBS Expert Team on Satellite Utilization and Products developed and recommended a general procedure to help Members determine regional requirements for satellite observation data and derived products. Experience in RA I, RA III and RA IV addressing this area has served as the basis. In RA II, JMA leads a Pilot Project to develop support for NMHSs in satellite data, products and training, and in this context, a survey to determine regional requirements is underway. 
The procedure could serve assisting SWFDP regional projects in determining their satellite data access requirements – details are given in the Appendix III of Reference (2). For instance, the RA I Dissemination Expert Group is chaired by Mr James Kongoti, who is also SWFDP regional point of contact for Eastern Africa, which should facilitate communication of SWFDP requirements to the team.
4. WMO-CGMS Virtual Laboratory for Education and Training in Satellite Meteorology

The VLab (http://vlab.wmo.int) is an activity jointly sponsored by the WMO Space Programme and the Coordination Group for Meteorological Satellites (CGMS) with the main objective to help improve the worldwide utilization of satellite data and products by member countries of WMO, with a focus on developing countries. The VLab is a global network of currently 12 specialized training centres, “Centres of Excellence in Satellite Meteorology (CoE)”, benefiting from a partnership with one or more satellite operators (in total eight) that are members of CGMS (see table below; status 15 February 2012). The CoE, often collocated with WMO Regional Training Centres (RTC), are established in all WMO Regions and covering all six WMO official languages and Portuguese to meet the needs of operational forecasters and other scientists for skills and knowledge in using satellite data within their Region. Each CoE is responsible for conducting training activities and normally supports one or more Regional Focus Groups involving meteorological and hydrological services from its region. The application by India to join the VLab is underway.
Effective collaboration between SWFDP and the VLab could be demonstrated in late 2011 in support of the SWFDP Eastern Africa where satellite aspects were successfully integrated in a Training Workshop. Where the need for satellite-related training arises, other SWFDPs are encouraged to liaise with the appropriate regional VLab Training Centre of Excellence. 
Furthermore, the co-chairs of the VLab Management Group will address the potential for training support with the SWFDP points of contact at WMO (deadline: November 2012). 
	Centre of Excellence for training in satellite meteorology
	Partner satellite agencies

	National meteorological service of Argentina and University of Buenos Aires (Buenos Aires, Cordoba)
	NOAA, CONAE

	Bureau of Meteorology Australia (Melbourne)
	JMA

	Caribbean Institute for Meteorology and Hydrology Barbados (Bridgetown)
	NOAA

	Centre for Weather Forecasts and Climatic Studies, INPE, Brazil (Cachoeira Paulista)
	INPE, NOAA

	China Meteorological Administration Training Centre (Beijing) and Nanjing University of Information Science and Technology
	CMA

	University of Costa Rica (San José)
	NOAA

	Kenya Meteorological Department (Nairobi)
	EUMETSAT

	African School of Meteorology and Civil Aviation, Niger (Niamey)
	EUMETSAT

	Meteorological Service of Oman (Muscat)
	EUMETSAT

	Korea Meteorological Administration (Jincheon)
	KMA

	Russian State Hydrometeorology University (St. Petersburg) and ROSHYDROMET (Moscow)
	ROSHYDROMET

	South African Weather Service (Pretoria)
	EUMETSAT


5. Precipitation Datasets
The International Precipitation Working Group (IPWG) is one of four international satellite expert groups sponsored by WMO and CGMS (the others being the International TOVS Working Group, the International Winds Working Group and the International Radio Occultation Working Group).  The Group discusses a range of issues related to satellite precipitation estimates, comparison and validation of such estimates with in-situ precipitation data. At its most recent meeting in 2010, IPWG compiled lists of publicly available, quasi-operational and quasi-global precipitation datasets. The goal of this activity was to provide users with basic information on the dataset characteristics to facilitate a quick comparison, together with details on data access. The dataset lists, broken out by dominant input data types, are available at http://www.isac.cnr.it/~ipwg/data/datasets.html. This work builds on, inter alia, a BAMS publication by Ebert et al. (2007)
.
The Group also carried out a survey of different sources of validation rainfall data; the datasets lists are available at http://www.isac.cnr.it/~ipwg/validation-links.html. IPWG also conducted among its members a survey of applications using high-resolution satellite precipitation products, available at http://www.isac.cnr.it/~ipwg/applications.html. 

WMO will investigate the possibility to exploit the data resources identified by IPWG for the purposes of nowcasting (see section 6) and climate monitoring.
6. Sustained Coordinated Processing of Satellite Data for Nowcasting

WMO, through ET-SUP, has started working on the Sustained, Co-Ordinated Processing of Environmental Satellite Data for Nowcasting (SCOPE-NWC) initiative, with the main aim to establish a network of facilities ensuring enhanced and sustained provision of high-quality satellite products related to nowcasting. This should benefit primarily users in NMHSs of smaller or developing nations, where expertise and facilities for processing and utilizing satellite data may be limited, but also for more advanced nations where efficiency could be gained through combining resources and efforts.
SCOPE-NWC would leverage existing activities in this domain and facilitate the joint development of enhanced algorithms and methods for providing a sustained service to nowcasting in a variety of applications. Initially these are intended to cover:

· Consistent basic nowcasting products

· Aviation products

· Precipitation products 

· Dust detection products

· Near-real-time ocean surface vector winds

Region-specific pilot projects should include the consolidation of existing methods and products, as well as the development of new products and methods. This is particularly important to guarantee the optimal exploitation of new sensor data with the onset of new satellite missions. 

SCOPE-NWC shall be aligned with a number of WMO initiatives, in particular the Severe Weather Forecasting Demonstration Project (SWFDP).
� Ebert E.E., Janowiak J.E., and Kidd C. (2007): Comparison of Near-Real-Time Precipitation Estimates from Satellite Observations and Numerical Models. Bulletin of the American Meteorological Society, January 2007, DOI:10.1175/BAMS-88-1-47 





