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Background

The EUMETNET Composite Observing System (EUCOS) is an initiative of The Network of European Meteorological Services (EUMETNET). EUCOS is the ground-based segment of the meteorological observing system optimised to support short-term (12 to 72h) Global Numerical Weather Prediction (GNWP) over Europe. It is the weather forecast using global numerical models and recognised as an application of common interest for all Members. It deserves a co-ordinated, cost efficient effort for making the necessary data available to forecast Centres. EUCOS represents the part of the in situ observing systems operated by Members to serve the needs of GNWP.

Data considered under EUCOS are primarily profile, surface and level measurements of  temperature, wind, humidity and precipitation. The main task assigned to the Programme is to study scenarios to evolve towards a configuration which could be considered as more cost-effective to increase the quality of GNWP over Europe.
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Figure 24: EUCOS Lasgol aroas. The buc axca soproscnls Northorn Burope, Lhe rod area
Southern Burope.

2.4 Physics packages

The operalional suile al EGMWF cussonlly perborms Uho adjoinl inlogealion wing a Langeal
Bincar model wilh bsic physios, .. simplilod paramelericalions of suefheos dng and verlical
diffusion, 8. RoconLly, improved lincasised physical paramelerizalions have boon developed
al BCMWF for Lhe Langenl lncar and adjoinl sersions of tho ECMWF global forocast model.
The physical processes included are verlical dilfusion, subgrid-seale orogzaphic ollols, lnege
seale condensalion, Jong-wave eadialion and docp cumulis conveeion. A dolaiked deseriplion
s provided in [9], which shows Lhal Lho inclusion of a Langonl Tincar modl, including Lese
physical procosses s beller Lo he non-lnenr mode] compared Lo an adiabalio (simpliled)
version of L angeal linonr model. 1L appoass. thal Le adinbalic model maisly rosolves.
Inrge-senlo slruclures of Lhe Almospheric low while he inclusion of Lo liacarized physics
paciage resolves smalor seale physieal proccsscs. In the sequel we sball ror Lo Lhese Lo
Tincarieod physics packages a5 1) Lhe basic’ package for Uhe simpler one as documented in 8]
and i} Lhe ‘impaovod® package Br Lhe beller one as documented in [9].

The improved physis package has been implomenled in the operaional 4D-Var dala
assimilalion sysiem al ECMWE. L. was shown (hal ils inclusion significanlly improves Lhe
behaviour of Lhe Langent lincar model wilh respest. 1 Lhe nonlinear wmodel, [10]. Based on




Figure 1  : Control regions for the sensitivity of 48h forecast to observing system evolutions. North Europe (45-65°N) and South Europe (30-50°N).

The EUCOS programme has been requested to study how to increase the observation effort over the Atlantic while maintaining the global cost of the system at constant level. It therefore 
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Figure 2 (top) and Figure 3 (bottom)  : sensitivity maps for surface pressure for the forecast over Northern Europe (top) and Southern Europe (bottom).

included a study to identify the sensitive areas of the Atlantic region where to gather additional data (Marseille, Bouttier, 2000) and an observing system experiment to check impact (Cardinali, 2000) of a network evolution over the EUMETNET Members territories.

Results of these studies have enabled the EUMETNET Council to agree on design principles for the future EUCOS system. We consider here what is relevant to the deployment of data buoys over sensitive areas.

Results

The climatology of sensitive area has been developed to define the regions where a change in the observing system may infer changes in the forecast 48h later over Northern or Southern Europe. (Figure 1). It has enabled to define where to gather additional profile data over the North Atlantic and the Mediterranean basin. It confirms results from the FASTEX experiment (1997), highlighting the variability of those areas, according to the control region (north / south) and the season (winter / summer). 

Although the maximum sensitivity layer is between 700 and 400 hPa, calling primarily for additional profiles, the sensitivity close to the surface is sometimes weak but not negligible. From the figures 2 and 3 we may derive requirements for additional pressure data in support to the 48h forecast over Europe. From these figures we note that the whole Atlantic Ocean north of 40°N deserves pressure measurements, with special attention to the Gulf-Stream area in winter. On the opposite, the summer forecast over southern Europe appear less sensitive to pressure data over the Atlantic but lacks of information over Africa.

This is in line with results of the Second CGC/WMO workshop on the impact of various observing system on NWP (2000), where it has been recognised that the radiosondes are still the most important for NWP in the northern hemisphere, giving a gain on 1 day forecast skill, while the data buoys have generally a neutral impact on NWP. Therefore, if we can make strong recommendation to gather more profiles, there is no similar evidence for surface pressure data. 

Nevertheless, the climatology derives only averages over some periods. Specific cases, within the study period, like the December 1999 storms over Western Europe, have been considered, where emphasis has been put by forecasters on the lack of surface pressure data in the areas where the phenomena developed. As a consequence, the recommendation for surface pressure data is to at least maintain the present level and to take advantage of the identification of sensitive areas for deployment, despite the weakness of the signal.

Perspective for network design

EUCOS is now in a situation to issue some technical and functional requirements towards data buoys operators like EGOS and to VOS managers. One of them is the development of new observation strategies. Positive impact on 48h forecast will come only if effort is made for the data to be acquired at the right time and at the right place. Such observation targeting practices are fully accounted in the future EUCOS developments, primarily for profiles from ASAP ships, but also for surface systems. A very simple season-driven data buoy deployment targeting may be derived from the maps of figures 2 and 3.
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