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Blending techniques in very short range forecasting: examples under operational constraints
(Submitted by Paolo Ambrosetti)

Summary and purpose of document

This document provides information of blending techniques in very short-range forecasting, including examples under operational constraints.
Action Proposed

The meeting is invited to note the information presented in this document and advise on possible practical applications of the presented blending techniques whether in existing projects or as an independent action.
End user requirements: 

· high time/space resolution of relevant parameters to support decisions and actions. The aim is to act before heavy damages occur, but because of the unpredictability such decisions can be taken at best only in very short lead time. 
· Point values are often insufficient, gridded value are often necessary 
(produced by interpolation + remote sensing + blending techniques)

Data sources:

· weather radar

· geostationary satellites

· automatic ground stations
· lightning detection
· NWP: Direct Model Output or with some kind of post processing (MOS, KF,..)
· High resolution topographical information (Digital Terrain Model, DTM)
· Climatology as mean values/fields or stratified by weather classification
Constraints:
· Satellite and Radar provide nationwide information, but usually values need to be somewhat calibrated with ground based measurements (at best in real time).

· Ground stations data are often sparse and any interpolations miss or smooth too much the information particularly for precipitation and wind in complex terrain.

· For very short range forecasting any observation must be transmitted and processed in real time (usually < 1 hour from nominal time)

· NWP are usually good for early warning over a large area, but imprecise in putting maxima at right place and time. The assimilation usually smooth strong gradients particularly in complex terrain (mountains, coastlines), even in high resolution LAMs.

· Usually blending the different data sources improves the forecast quality and predictability. Several systems have been introduced or are currently developed. In order to use timely all the incoming data (observations) high refresh is needed (down to 5’ for radar based systems, otherwise ~60’ for the more comprehensive).
· Usually forecasts do not change very fast, but when they do dangerous situations are often developing (i.e. heavy convection).

· Human forecasters blend the information coming from different sources in a natural way, but sometime they are over flooded by the large amount of incoming data and/or lack of suitable displaying tools.  For that reasons it is possible that some relevant information is not recognized timely. 
· Any end-to-end system must take in account all these constraints in order to optimize the forecasting process and to provide timely all relevant information to the end users for theirs decision processes and actions.
Data and information flux in the forecasting process considering of the constraints:
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Some examples Analysis and Forecast blending Techniques:

The availability of data sources, processing power and fast data communication influence the choice blending techniques suitable for the meteorological phenomena and regional geographical characteristics. Some examples of NWC/VSRF techniques:
	Phenomena 
	Methods/Tools
	Data Sources
	Analysis 
	Forecast time

	Heavy convection
	Thunderstorm Radar Tracking
	Radar, NWP
	Yes
	60/120’

	
	SAF NWC, Rapid Developing TS
	MSG + NWP, lightning
	yes
	60-120’

	
	AutoNowcaster
	NWP, radar, MSG, Ground station, lightning
	yes
	60’

	Precipitation fields
	NORA
	Radar reflectivity and Doppler velocity (incl. archive)
	(Yes)
	60-120

	
	SAF NWC  Convective rainfall rate, Precipitation Cloud
	MSG + NWP
	Yes
	-

	Temperature, Relative Humidity, Wind, Precipitation, Cloudiness,  + derived parameters
	INCA
	NWP, radar, MSG, Ground station, DTM, Climatology
	yes
	Extrapolation/Blending up to 6 Hours


At the meeting a few examples will be presented considering the constraints in order to discuss the “portability” of such techniques in operational systems for different regions.
(Model) post processing, merging/computing algorithms 
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