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	SUMMARY AND PURPOSE OF DOCUMENT

The document provides an overview of a regional Observation Network re-Design study over Europe, based on Observing System Experiments (OSE) performed with the ALADIN limited area model (LAM). The OSE study aimed at measuring the relative impact of aircraft and radiosonde observations as well as the impact of spatial thinning of these observation networks.



ACTION PROPOSED


The Meeting is invited to note the information contained in this document when considering its recommendations.

____________
Appendix: 
A: Verification summary
DISCUSSION
1.
The Hungarian Meteorological Service took part in an extensive Observing System Experiment (OSE) for assessing a) the relative impact of radiosondes and aircraft data; b) the impact of spatial thinning of both radiosonde and aircraft data, in terms of short range model forecast performance (0-48 hours).
2.
The experiments have been performed over a summer (01/06/2007-15/07/2007) and a winter period (15/12/2006-31/01/2007) with the ALADIN limited area model (LAM), which involves a 3DVAR data assimilation system for the upper-air and an optimum interpolation (OI) scheme for the surface/soil variables. Lateral boundary conditions (LBC) were provided by ECMWF IFS model..
3.
The following observation denial scenarios have been run based on the recommendations of the EUMETNET EUCOS Scientific Advisory Team (E-SAT):
Sc2: 
control – full operational observation usage (surface stations, radiosonds, aircrafts, satellite radiances and atmospheric motion vectors, windprofilers)
Sc3b: 
all radiosonde data at 00 UTC + 100 km thinning at  06, 12, 18 UTC +  all aircraft data 

Sc3a: 
100 km thinning of radiosondes + all aircraft data 

Sc4: 
250 km thinning of both radiosondes & aircraft data 

Sc5: 
500 km thinning of both radiosondes & aircraft data 

Sc1: 
baseline (basic network including GUAN radiosonde network, flight level aircraft data, aircraft profiles of less than 3 hourly visited airports and full remaining part of the observation network)
4.
The scenarios above have been run using a 6-hour data assimilation cycle, mimicking production forecasts starting from 00 and 06 UTC analysis times (up to 54 and 48 hours lead times respectively). Note that ECMWF has run the same scenarios above with the IFS model and each LAM scenario has been coupled with the corresponding global IFS scenario.
5.
The results of the OSE experiments are summarized in the table in Appendix A. It has been found that the 250 and 500 km thinning of the radiosonde and aircraft data (Sc4 and Sc5) has a detrimental impact on the short range forecasts (up to 30 hours lead time) as well as the reduction of the observing system to the Baseline scenario (up to 18 hours lead time). A 100 km thinning of the radiosonde data implies a significant negative impact on the forecasts up to 12 hours lead time, if performed for all analysis times (Sc3a). However if 00 UTC radiosondes were kept at full resolution (Sc3b), no degradation has been found with respect to the Control scenario (even a slight improvement has been found for relative humidity and geopotential). Based on the neutral to positive impact of Sc3b with respect to the Control scenario, it is presumed that aircraft data compensate well the reduction in the radiosonde data in the ALADIN LAM data assimilation system at 06, 12 and 18 UTC analysis times.
6.
Based on the above conclusions, it is recommended not to degrade the resolution of the radiosonde network (and the number of aircraft measurements), otherwise a significant degradation of regional short range forecasts for Europe is expected. In case of a strong constraint for reducing the costs of the radiosonde network, it is recommended to thin only at 06, 12 and 18 UTC because at these network times aircrafts might compensate the radiosonde data reduction. One has add, that the impact of the above denial experiments was not measured on forecasts starting from 12 and 18 UTC.
__________
Appendix A
Verification summary
	
	Baseline
	Sc3a
	Sc3b
	Sc4
	Sc5

	winter
	00 UTC
	06 UTC
	00 UTC
	06 UTC
	00 UTC
	06 UTC
	00 UTC
	06 UTC
	00 UTC
	06 UTC

	T850
	12
	18
	12
	6
	0
	0
	12
	18
	12
	18

	RH700
	12
	6
	0
	6
	-12
	0
	12
	12
	12
	18

	Geo500
	12
	6
	12
	6
	-24
	0
	12
	6
	12
	6

	summer
	 
	
	 
	
	 
	
	 
	
	 
	 

	T850
	12
	6
	0
	0
	0
	0
	6
	0
	12
	6

	RH700
	6
	6
	0
	6
	0
	0
	30
	6
	30
	6

	Geo500
	12
	6
	0
	0
	0
	0
	12
	0
	12
	6


Lead times of significant degradations in the forecasts with respect to the Control scenario due to the data denial applied in the different scenarios (negative values indicate improvements compared to the Control scenario). The verification has been based on RMSE and BIAS scores computed with respect to observations (surface stations and radiosondes) including a statistical significance test.
__________
