Requirements for radar data for NWP applications

ORIGINAL GUESS FROM OPERA (Received from Iwan Holleman)

NWP Assimilation:

•    Single-site volume data of radial winds and reflectivity

•    No data better than bad data

•    Timeliness, ~15 minutes

•    Update frequency, ~1 hour

•    Horizontal resolution 1-5 km

•    8-bit depth data

•    Stringent removal or identification of spurious echoes

•    Quality information

 

NWP Verification:

•    Surface rainfall accumulation product

•    Update frequency, e.g. 1 hour

•    3D analyses of wind and reflectivity

•    Update frequency, e.g. 15 min

•    Horizontal resolution 2 km

•    8-bit depth of data

•    Timeliness not relevant

•    Clutter, anaprop, and clear-air echoes removed

•    Quality information: e.g. coverage, blockage, height → index 

DWD (Germany)

· resolution in time as high as possible, at least one volume scan every 15', better every 5'

· spatial resolution as high as possible, at least 1km range bins and 1° in azimuth

· 8 bit reflectivity, 9 or 10 bit winds

· Additional Quality information (clutter, anaprop,  clear air, negative or positive spikes, rings, bright band, attenuation etc. ) necessary  

USAM (Italy) 

Data Assimilation:

                                                                Optimum                                Threshold

	Type of data
	Reflectivity, radial winds and surface precipitation
	Radial winds and surface precipitation

	Timeliness
	 30'
	1.5 hours

	Update Frequency
	 15'
	1 hours

	Horizontal Resolution
	1 Km
	10 Km (20 Km for winds)

	Removal of spurious echoes 
	mandatory
	mandatory

	Quality indicators
	mandatory
	mandatory


NWP verification:

                                                                Optimum                                Threshold

	Type of data
	Accumulated Surface precipitation, 3d analysed wind field
	Accumulated Surface precipitation

	Timeliness
	24 h
	 

	Update Frequency
	 1h
	6h

	Horizontal Resolution
	5 Km
	20 Km 

	Quality indicators
	mandatory
	mandatory


MeteoSwiss

Data Assimilation:

- Products: Surface rain rate composite and single-site volume data of radial winds and reflectivity

- Specifications:

First indication: threshold (minimal requirement), 

Second indication:benefit, 

Third indication: optimum

Timeliness: 30min, 15min, 5min

Update frequency: 30min, 15min, 5min

Horizontal resolution: 5km, 2km, 1km

- Quality control:

Stringent removal or identification of spurious echoes: yes

Quality information: visibility of measurement, clutter map, beam height, distance to nearest radar site (for composite)

Verification:

· Surface rainfall accumulation product

First indication: threshold (minimal requirement), second indication:

benefit, third indication: optimum

Timeliness: 1week, 1day, 1hour  

Update frequency (accumulation period): 3hours, 1hour, 15min

Horizontal resolution: 5km, 2km, 1km

· 3D analyses of wind and reflectivity

First indication: threshold (minimal requirement), second indication:

benefit, third indication: optimum

Update frequency: 30min, 15min, 5min

Timeliness: 1week, 1day, 1hour

Horizontal resolution: 5km, 2km, 1km

- Quality control:

Stringent removal or identification of spurious echoes: yes

Quality information: visibility of measurement, clutter map, beam height, distance to nearest radar site (for composite)

Compositing tool: In addition to single site radar information, OPERA should provide a composite product of surfall rain rates and volume reflectivity on a single, 3D-grid resp.

4D-grid or a tool for the compositing of several single radar sites to such a composite.

Poland

The list is satisfactory including the comments of the COSMO countries.

Météo France (France)

Specifications of the future “data hub” of foreign radars for their operational assimilation in the regional numerical model AROME.

Historically, these specifications are involved in a phase of OPERA devoted to the implementation of a operational “datahub” centralizing radars data from different countries. Until the end of 2008, OPERA will still be in a state of specification phase. 

Introduction

Radar data handled by the assimilation must be “raw data”. METEO-FRANCE does not and do not plan to assimilate the 2D-Mosaics or QPF products in the ALADIN/AROME/ALARO models. Indeed, the development strategy of radar data assimilation is organized around the development of the best model simulation of the raw data. In particular, this strategy allows to assimilate the highest density of uncorrelated observations. Assimilating other products requires the development of an other software.

Raw data can be sometimes corrected upstream by the producers, but in these cases, whenever possible,  a quantitative estimate of the associated uncertainty must accompany the data. 

Detailed Specifications

For their assimilation in the AROME system, data will have to contain at least: 

· The acquisition of reflectivities data and radial winds from individual radars, by volumic scan, and with a minimum horizontal resolution of 2 to 5 km. The time frequency must be at least one hour (data must be available between 15 minutes and 45 minutes maximum  after measurement).

· It is necessary to be able to position each reflectivity or radial wind pixel in space and in time. The basic characteristics of the radar beam have also to be specified. 

For that purpose, the horizontal position in lat, lon of each pixel has to be computable, as it is done for the French radar network ARAMIS, where the locations are deduced from the cartesian projection PPI). The elevation of the corresponding radar beam allows to retrieve the altitude of the pixel, considering that the altitude and the height of the radar are available). The 3dbZ-beamwidth is the only parameter that is necessary to characterize the beam, since only the main lobe is  simulated (this will certainly be the case for some time). The type of the radar (Doppler, double polar) is of course needed.

· Data must be of good quality. Potential clutters need to be identified and non-corrected data have to be characterized by an appropriate flag. The rejection of bad pixels (value-missing) may be sufficient as a first step, if there is no risk to consider the pixel as a zero value of rain or wind. The blocked data (by orography, attenuated by heavy rain…) can be provided without correction, but only if a quantitative and/or qualitative attenuation can be given. 

· Generally speaking, if the raw data are corrected, it is necessary to have information about the type of correction.

· Radars located in the AROME domain less than 500 kilometres of the French borders are needed as soon as possible.

· Data should be in BUFR format. If not and if the observations from the radars are not written as PPI scans, reprojection and recoding will be requested to be able to use them in the AROME assimilation system.

The following characteristics might be interesting in the near future: 

· The horizontal resolution could be reduced to 1 kilometer. 

· The wavelength of the radar beam must be provided, in order to better characterize the antenna diagram. 

· It will be useful to have radar as far as 1000 kilometers of the French mainland, in particular for the French ALADIN domain. 

· the time frequency should be between 15 minutes and one hour, in order to assimilate the radar data within a high frequency update cycle of the AROME assimilation system. Data must then be available soon (below half hour after measurement).

DMI (Denmark)

The original list is rather reasonable.

However regarding verification surface precipitation accumulation of 6 hours (possibly also 3 hours) is required!

SHMU (Slovakia)

The original list of products is sufficient.

However, 15 minutes update frequency would be very welcome for nowcasting purposes. 

HIRLAM

The original list is largely fine, with some additional remarks:

· The great importance for us to have access not just to precipitation maps and interpreted wind products, but to the full raw underlying data as well (allowing us to assimilate reflectivities) cannot be overstated.
I also emphasized the need for added quality information that can be used in the assimilation quality control, and information on the way in which the data have been processed: e.g. in the case of precipitation maps, has any correction with in-situ observations taken place?

· The presently mentioned frequency of 1/hour is OK for the next few years, but should be increased to once per 15 minutes or so in 2010 and farther.

· The microphysical information contained in new generation polarimetric radars is potentially of great value for the validation and assimilation of cloud microphysical parameters. It is of interest to pursue this further in joint research.
