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Summary and purpose of document

Thisdocumentcontains a report of the regional aspects of global systemfor data processing and prediction, whichdetailedthecurrentsituationregardingthe use of numericalmodelsforweatherforecasting.

Action Proposed  

Meeting isinvitedtoconsidertheinformationpresented in thisdocument
1. Status of the GDPFS in RA III, for 2008-2010

1.1 Seven countries report that they are running Limited Area Model derived from its own global model (Special Center) or from global models of other centers such as Offenbach (GME, used by a center) or Washington (GFS, used by six centers) (Argentina, Brazil, Chile, Colombia, Ecuador, Peru, Uruguay).

1.2 Four countries reported that they are currently running no-hydrostatic models(Argentina,Brazil,Ecuador,Uruguay).

1.3 Two countries reported that they are currently running a model of wave. (Argentina, Chile).

1.4 A National Meteorological Center and a Special Center reported that they are currently running long-range forecasting models.
1.5 The Regional Specialized Meteorological Centers with geographic specialization of Brasilia and Buenos Aires provide regional products to assist National Meteorological Centers in the forecast weather for small, medium and large scale.
1.6 The National Meteorological Centers from Bogota, Lima, Quito and Santiago reported that they are currently running mesoscale model (MM5 ETA).
1.7 All National Meteorological Centers of RA-III can effectively use products of the advanced centers of Global Data-Processing and Forecasting System (GDPFS) that are available in the Regional Telecommunication Center;web based or satellite distribution systems.

The following table lists the centers of the Global Data Processing and Forecasting (GDPFS) of RA-III involved in numerical weather prediction, and indicates the types of models used in these centers.
	CENTRE
	STATUS
	MODELS
	RESOL.
	LEVELS
	RANGE
	Boundary
	Domain
	Productson:

	BOGOTA (2007)
	NMC
	LAM (WRF)
	25 km
	27
	 84 h
	GFS (NCEP)
	?
	
	

	
	
	
	 7 km
	27
	 84 h
	
	?
	
	

	MONTEVIDEO (2008)
	NMC
	LAM (WRF) (non-hydrostatic) 
	36 km
	36
	 84 h
	GFS (NCEP)
	Part of South America
	
	

	
	
	
	7 km
	36
	 84 h
	
	Around Uruguay 
	
	

	QUITO (2008)
	NMC
	LAMs (MM5 and WRF) (non-hydrostatic) 3 Domains
	36/12/4 km
	26
	 78 h
	GFS (NCEP)
	Ecuador and Galapagos / Continental Ecuador/

Special local areas
	
	

	
	
	LAMs (MM5 and WRF) 2 Domains
	36/12 km
	26
	90 days
	IRI Model
	Ecuador and Galapagos/ Continental Ecuador
	
	

	CENTRE
	STATUS
	MODELS
	RESOL.
	LEVELS
	RANGE
	Boundary
	Domain
	Productson:

	SANTIAGO (2010)
	NMC
	LAM (MM5, WRF and RAMS) 
POLYPHEMUS (air quality - photochemical)
	36/12/4 km
	34
	 72 h
	GFS (NCEP)
	Most of the country 12 Km horizontal resolution. 4 km majorcities.
	
	

	
	
	Sea Waves
	
	
	
	
	?
	
	

	
	
	WRF –CHEM and BRAMS-CATT) 
 (air quality modeling)

SILAM-FINLANDIA (Por implementer)
	36/12/4 Km
	34
	24 h
	GFS (NCEP)
	Perú

Lima
	
	

	INPE/CPTEC ‑SAO PAULO (2008)
	Special Centre
	GM AGCM CPTEC/COLA
	T299
	42
	7 days
	GFS (NCEP)
	
	
	

	
	
	GM AGCM Ens, 15 members (Random plus Orthogonal Empirical Functions =Optimum Perturbation)
	T126
	28
	15 days
	GFS (NCEP)
	
	
	

	
	
	LAM (ETA)
	40-20-10 km
	38
	120 h
	GFS (NCEP)
	South America
	
	

	
	
	Non-hydrostatic
	5 km
	50
	 72 h
	
	Serra do Mar
	
	

	
	
	SREPS - ETA  Ens. 5 members chosen – physic perturbation
	40 km
	38
	 96 h
	
	
	
	

	
	
	GM Coupled, Ens. 30 members (Random OP)) Fixed and predicted SST
	T62
	28
	Sixmonths
	GFS (NCEP)
	
	
	

	BRASILIA (2010)


	RMC
	full accessto GM
	40 km
	60
	132h
	
	
	ftp only
	

	
	
	LAM (MBAR-HRM)
	25 km
	60
	120 h
	GME (DWD-Germany) 30km L60
	South America
	GTS :GRIB
	

	
	
	
	7km
	60
	 72 h
	MBAR-HRM
	Brazil
	
	

	BUENOS AIRES (2008)
	RMC
	LAM (ETA SMN)

ETA SMN) non-hydrostaticnested
	25 km

10 km
	38

38
	132 h

 36 h
	GFS (NCEP)
	South America/ Around Argentina
	GTS
	

	
	
	Wave model
	
	
	
	
	Around South America
	
	


	CENTRE
	STATUS
	MODELS
	RESOL.
	LEVELS
	RANGE
	Boundary
	Domain
	Productson:

	LIMA (2010)

 

 

 

 

 
	NMC

 

 

 

 

 
	LAM (ETA)


	48 km

22 km

32 km
	 

 

 
	c/6 horas

c/6 horas

c/6 horas
	Modelo AVN

Modelo GFS

Modelo GFS
	Perú

Perú

Regional
	 

 

 
	 

 

 

	
	
	WRF-33km
	33 km
	 
	c/6 horas
	Modelo GFS
	regional
	 
	 

	
	
	WRF-Nested
	36 km/12 km
	 
	c/6 horas
	36 km-Modelo GFS

12km-nested whit 36 km
	regional
	 
	 

	
	
	CCM3
	2.8°
	 
	Mensual
	TSM Reynolds NOAA
	Global
	 
	 

	
	
	WRF –CHEM and BRAMS-CATT) 

 (air quality modeling)

SILAM-FINLANDIA (Por implementer)
	36/12/4 Km
	34
	24 h
	GFS (NCEP)
	Ciudad Lima

Nacional
	 
	


GM = Global Model

LAM = Limited Area Model (resolution less than or equal to 36 km)

MSM = mesoscale model (resolution greater than 36 km)

NMC = National Meteorological Center

RMC = Regional Meteorological Center

2. Severe Weather Forecasting


The Global Data-Processing and Forecasting System (GDPFS) contributes directly to day-to-day forecasting and to severe and high-impact weather phenomena prediction, over a wide range of forecast time scales, spanning from very short-range (within first 12 hours) to long-range.  As NWP and EPS systems improve, many NMHSs, especially those of developing countries, seek similar benefits in the provision of meteorological services, especially regarding of advisories and warnings of severe weather events with increased lead-times, already being realized by other countries.  The Severe Weather Forecasting Demonstration Project (SWFDP) represents an approach that facilitates improved access to, training in the interpretation and use of existing NWP/EPS products by forecasters in developing countries.  Among the lessons learned so far from the SWFDP is a new possible role for Regional Specialized Meteorological Centers (RSMCs) to synthesize and to provide guidance on severe weather forecasting to regional groups of National Meteorological Centers (NMCs), while also supporting smaller National Meteorological and Hydrological Services (NMHS) to better understandNumeric Weather Prediction (NWP) through the advanced centers products, including their verification.  

3. Long-Range Forecasting

National Meteorology and Hydrology Services, members of the RA-III, runmedium-range forecast (two weeks) and long-range forecasts (three months). Also climatescenarios are being made to 30 and 50 years.

In order to be part of the World Meteorological Organization (WMO)effort to study issues related to climatic variability and for disaster prevention and mitigation, the National Meteorology and Hydrology Services of Venezuela, Colombia, Ecuador, Peru, Bolivia and Chile participate actively in the International Centre for Research El Niño Phenomenon (CIIFEN) in order to strengthen the seasonal forecast (long-range forecast) to improve early warning.

4. Probabilistic Forecasting and Ensemble Prediction Systems (EPS) and Applications

The EPS is used to validate a prediction using two or more predictions to make a particular model more reliable, it gives a lot of information about the possible scenarios of time, thereby facilitating the generation of probabilistic forecasts,by condensing a wealth of information in easily interpretable factors.


The Ensemble Prediction Systems (EPS) are becoming increasingly integrated into operational Numerical weather prediction (NWP) systems in the most advanced centers. The products of EPS are increasingly used in operational forecasting, and the technique is also starting to be used in improved data assimilation systems. Regional EPS is being developed rapidly, well as the applications of ensembles models.


In The RA-III the CPTEC (Centro de Previción del Tiempo y EstudiosClimáticos - Weather forecasting Center and Climate Studies) of Sao Paulo - Brazil reported that they are currently running the AGCM-CPTEC Global model, with 15 members and Limited Area Model (LAM - ETA) with 5 members, the NMHS of Peru is currently running the CCM3 (Community Climate Model) ensemble model with 12 members.
5. Numerical Weather Prediction (NWP) Forecast Verification

To better understand the performance, versatility and deficiency of each forecast model according to the forecast timelines, periodic revisions are performed by interpolating the predictions and the observational data.

6. Hydrological Forecasting


Some of the members of the RA-III are using the HFS Sacramento model (Hydrological Forecasting Systems) and HEC (Hydrologic Engineering Center - USA) for simulations for flood areas and detection of overflow areas, this information is being used for the effective management of water resources and to mitigate the effects of natural disasters in vulnerable areas.

The Sacramento model has been used as a hydrological model for long-range prognosis according to the ensemble forecast methodology, producing results or outputs for a valid period of three or four months.

The National Meteorology and Hydrology Services (NMHS) of Colombia, Ecuador and Peru are using the above models.
7. Atmospheric Transport Modeling (ATM)


The transport of pollutants in the atmosphere over the South American continent is operationally monitored by CPTEC / INPE, this monitoring system of operational transportation in real-time was implemented in 2003 using the on-line 3-D transport CATT-BRAMS model (Coupled Aerosol and Tracer Transport model to the Brazilian Developments on the Regional Atmospheric Modeling System). The NMHS of Perú continuously uses this model, while the NMHS of Chile uses it sporadicly. Both receive direct support from CPTEC and the University of Sao Paulo, the data used are downloaded via FTP from National Oceanic and Atmospheric Administration (NOAA) and the results of these models were published on the website and through newsletters. It is important to note that the outputs of the models are forecasting tool and these results should be used with satellite images and radar, statistical modeling and knowledge of a specialist to issue a prediction.


At present, the NMHS of Peru has three air quality stations and the WRF-chem model is being implemented; this model is also being implemented in Venezuela and Bolivia by private companies

8. Binary Universal Form for the Representation (BUFR) of Meteorological Data in RA III


According to the rules of the WMO, the members should transmit weather data represented in universal binary format (BUFR), the National Meteorology and Hydrology Services members of RA-III are not making use of this binary format and identified the need for training for understanding the encoding and decoding of this universal representation.

Only few members of RA-III have presented a plan for the adoption of this transmission format and are seeking supports of Brazil in that training. (Peru - Ecuador)
9. WIGOS
Given that in all areas of activity of the WMO, countries members benefit from WIGOS with improvements in the quality, coherence of the observations, better products and services, flexibility to incorporate new observing systems and improved techniques of data assimilation for numerical weather prediction, is important to note in RA-III, Brazil is proceeding with a demonstration project called "Meteorological Information System and Quality Control" this project began as a tool to monitor the network conditions of the National Meteorology Institute - Brazil (INMET).
