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SUMMARY ON GLOBAL OSE AND OSSE
(Submitted by Jean Pailleux, Rapporteur on Global OSE and OSSE)
	SUMMARY AND PURPOSE OF DOCUMENT

After a comprehensive review of OSEs, OSSEs and other impact studies performed in the Alpbach workshop of March 2004, this document highlights the main new OSEs and OSSEs which have been performed since then.  The scope of the document is limited to the results which are directly relevant to the evolution of the GOS.  Compared to a similar document submitted to the ET-EGOS (July 2006), this document has included comments from the ET-EGOS itself as well as from several NWP centres not represented in the ET-EGOS meeting and collected during the summer.




ACTION PROPOSED


To consider these results together with other possible results made available to the meeting, to derive actions which are relevant for the evolution of the GOS, agree on these actions.  If possible, indicate other sources of results which support (or not) these results.

1. INTRODUCTION

Since 1997, a comprehensive review of the impact of the different operational observing systems has been carried out through regular WMO workshops exploiting mainly results from OSEs and OSSEs (Geneva:1997; Toulouse: 2000; Alpbach: 2004).  At the beginning these results were mainly the ones obtained by large-scale global models which were operational in the main NWP centres.  More recently, at least since Alpbach (2004), more and more results have appeared from meso-scale models and on meso-scale observing systems.

The purpose of this paper is to highlight the main actions in this “impact area” which have been conducted since Alpbach (2004), to check to what extent the Alpbach conclusions may have been changed, and to give some specific recommendations regarding the evolution of the GOS. Moreover, the papers concentrate on global OSEs and OSSEs although some points are also relevant for regional impact studies.  A comprehensive review of studies performed since 2004 is not attempted at this stage.  The normal place/time to do it is the above-mentioned workshops.

2. A PACKAGE OF GLOBAL BASIC OSEs

Following a EUMETNET/EUCOS initiative, and an agreement between EUMETSAT, ECMWF, EUMETNET and a few other NWP centres in Europe, a set of basic OSES has been carried out in order to assess the overall benefit which can be drawn by NWP models from the major observing systems (both terrestrial and space-based).  Most of the experiments have been carried out with a recent version of the global ECMWF data assimilation and forecasting system.

Compared to the usual approach followed in OSEs, the main difference of this set of studies is that it “adds the observing systems to a minimum basic system” rather than “substracting each individual system from the total set used in operations”.  This is important in the context of the ECMWF data assimilation which uses many different in-situ and satellite observing systems.  The impact which is obtained through this “addition technique” represents more the intrinsic value of the observations. It is less dependent on the general environment (and especially the possible redundancy with other observations).

Considering this package of global OSEs plus several studies carried out in a pre-operational context (typically NWP centres testing a new satellite data set before using it operationally), one can say that many conclusions from the Alpbach summary are confirmed and none is contradicted by new results.  Let us mention the following:

· Microwave sounders on polar orbiting satellites, such as AMSU instruments on NOAA or NASA satellites are probably the most important space-based sub-system.  AMSU-A radiances were assimilated by several centres in 2004, two years later progress has been also made on operational assimilation of AMSU-B. AMSU studies are the ones showing one of the largest impact in terms of scores on both hemispheres.

· All actions to consolidate the microwave sounders as the “back-bone” of the space-based system for global NWP must be supported.  There are frequent (quasi-continuous?) discussions on the fight for frequencies between different applications. Then, all the OSE results confirm that the availability of microwave channels for meteorology should be kept.

· Infra-red sounders used to have somewhat less impact than microwave channels, essentially because of the difficulty to cope with the cloud contamination.  But rapid progress is being made recently on high vertical resolution sounders such as AIRS (soon IASI).  More and more AIRS channels are being used operationally by some NWP centres, and, probably because of its higher vertical resolution, IR sounders are now “catching up” with respect to microwave sounders in terms of impact.  Some results documenting (e.g.) the impact of “1 AIRS” vs “3 AMSU” in the ECMWF assimilation system have been shown in the ET-EGOS meeting (July 2006), and will be fully documented soon.  This seems very promising just a few weeks before the launch of IASI on Metop (hopefully!).

· Automatic wind and temperature measurements from aircraft are confirmed as very promising.  Their development should be pushed both in space-coverage and in time frequency.  Still, one should not forget the traditional manual AIREPs:  In some areas of the globe where no AMDAR is operated, they remain the only source of information for upper-air temperature and winds.  The ET-EGOS meeting of July 2006 has requested more studies on the AMDAR requirements/impact on the tropical region, especially over Africa, including through OSEs.

3. AN OSSE INITIATIVE

In the past several attempts were made to evaluate the potential benefit of a new observing system, which exists only ”on the paper” through OSSEs, i.e. replacing real observations by observations simulated by a NWP model (called “nature run”).  It has been also pointed out that the results of these OSSEs were often disappointing, i. e. were not representative enough of real observations in spite of the huge amount of efforts needed to prepare and run OSSEs.  One example is the February 1993 nature run produced by ECMWF, mainly to simulate the impact of a future satellite Doppler wind lidar system (in collaboration with ESA): a lot of efforts was produced to simulate the lidar observations.  But the simulated data base (which originally was planned to be used by a large NWP community) was actually used only for one or two OSSEs, several years later, when the lidar concept had evolved, and when the simulated observations were not representative any more of the future instrument!

This decade (2001-2010) is a period of rapid evolution of the satellite observation in general. Many new observing systems have appeared recently or are going to appear soon.  Many new observing systems or instruments are also planned and/or designed for the next decade.  The context is then favourable to new OSSE initiatives, and one has started in collaboration between several european and north-american organisations.  A new nature run is being produced by ECMWF: 1-year long, starting in summer 2005, much higher resolution than the 1993 run.  Simulated observations will then be produced, representing both the existing observing systems and many future non-existing systems. 

In spite of the OSSE limitations which were stressed in the past, it is important to encourage this OSSE exercise.  More specifically, one should use the experience coming from previous OSSEs in order to:

· Encourage all efforts to have several different organisations involved in the OSSEs (rather than one or two);

· Make sure that proper OSSEs are carried out shortly after the production of simulated observations (waiting for several years reduces condiderably the interest of OSSE results).

The “pure OSSE exercise” is indeed very expensive both in computer time and in human power.  However, besides the genuine OSSEs, there are several types of impact studies which can be carried in a cheaper way, and sometimes in a very realistic way.  One example is the “reduced OSSE” which has been used to evaluate the potential benefit of the SWIFT mission (stratospheric wind and ozone): the truth is taken from a sequence of operational analyses rather than a nature run, and we avoid simulating the comprehensive set of existing observations. See Lahoz et al. (2005) in Q.J.R. Meteol. Soc., N606, Jan 2005, part B,pp. 503-523. Another example is what has been sometimes called “OSRE”: Observing System Replacement Experiment.  This has been used to evaluate the potential impact of the ADM-AEOLUS wind by using again a series of operational analyses over North America as truth, and by “replacing” in data assimilation experiments the North American radiosondes by simulated lidar wind observations from space.  Another technique, used recently at ECMWF (again for ADM-AEOLUS) consists in using ensemble data assimilation systems which give a measure of the uncertainty of the analysis: one can check to what extent a future observing system reduces this uncertauinty.

All these “de-scoped OSSEs” should be encouraged and advertised in the NWP community. Their main advantage is that the workload consisting in simulating all the existing observations is reduced or avoided (sometime one only needs to simulate the new observing system).

4. OTHER OSE RESULTS WHICH ARE RELEVANT TO THE EVOLUTION OF THE GOS

The following points were hardly discussed in the last Alpbach workshop as most of the relevant results came afterwards.

a) GPS based observations can be assimilated and have an impact in many operational assimilation systems.  This is true for radio-occultation measurements (“space GPS” where the receiver is on-board a satellite).  This is important to consider now in the evolution of the GOS, as, in a few months, quite a few satellites/instruments will be available producing radio-occultation measurements: CHAMP (already existing), COSMIC, Metop/GRAS instrument... The same statement is true for networks of ground-based GPS stations, but in the context of mesoscale modelling rather than global modelling.

b) The assimilation of MODIS winds over the two polar caps showed a substantial positive impact.  This points out to the usefulness of this type of wind data, but also to the general weakness of the data coverage over the poles, where the weather is often affected by strong thermic variations (extremes air masses with strong contrasts).

c) Several OSEs using targeted observations led to mix results.  Sometimes the results were judged disappointing (too many efforts for deploying targeted observations, with respect to the frequency of the gain); sometimes they were very encouraging (example: impact of Japanese targeted dropsondes in a typhoon environment).  At this stage it seems we can conclude that: “the targeting strategies should be studied more, should be improved and optimised, made less expensive and more automatic, but should not be given up”.

5. CONCLUSIONS AND GENERAL RECOMMENDATIONS

A general assessment of impact studies (OSE, OSSE, others...) will be done in a dedicated workshop, probably in 2008.  Based on the more recent results and information on this topic, the following recommendations can be made:

a) Use all the campaigns (e.g. Thorpex campaigns) to assess the different forms of targeting strategies for observations. “Negative targeting” should be considered as well as “positive targeting”: i.e., one should think of removing some observations from the regular GOS where and when appropriate, not only “adding observations where and when needed”.

b) Use all the campaigns (e.g. Thorpex campaigns) to assess (through OSEs and other numerical tools) the use of specific observation sets which are experimental but could become part of the GOS in the near future.  One example is the drifsonde balloons and dropsondes (from the balloons) which are used during the african monsoon campaign AMMA: this should be a testbed for a possible operational use later.  Also, for the radiosonde stations which have been reactivated for AMMA, one should systematically think of assessing their utility and possibly trying to keep them as permanent in the future.  Another example is the IPY which could be the opportunity to improve permanently the GOS over the polar caps:  more buoys, aerosondes and TAMDAR systems are examples of in-situ observations which could help a lot in this area of the world.

c) The OSE/OSSE concept is at the core of the pre-occupations of the WMO/AREP programme called Thorpex.  A permanent interaction should be maintained between the “operational” activities of the ET-EGOS (depending on CBS) and the “research” Thorpex activities (depending on CAS).
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