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Abstracts (Session 1)
A summary of OSE and OSSE activities at ECMWF:

Erik Andersson (ECMWF)

Two comprehensive sets of OSEs have been conducted. The first set was funded by EUCOS with the aim to investigate the value of the main terrestrial components of the global observing system given the existing array of assimilated satellite instruments. The second set was funded by EUMETSAT, with the aim to investigate the contribution of each of the current satellite systems, each evaluated with respect to a baseline assimilation essentially without satellite data. The main results of these studies will be given. The ECMWF contribution to the joint-OSSE framework developed by NCEP and partners has been the production of new Nature Runs. One NR covers 12 months at T511 (40 km), and a further two runs each cover a 6-week period at T799 (25 km), focusing on the Atlantic tropical cyclone season and North-American meso-scale convection events, respectively.

Global impact studies at the Deutscher Wetterdienst:
Alexander Cress (DWD)

This presentation will give a summary of recent progress in assimilation of satellite sounding data, satellite winds and other satellite and in-situ data at the DWD, along with an outlook of future developments. In all cases, the quality and usage of new observations were tested by observation system experiments (OSE) and led to a better understanding of the role of the data within the global observation system and a deeper insight into the used assimilation scheme.

The greatest impact on forecast quality could be derived from the use of satellite sounding data retrieved from TOVS radiances on board various satellite systems (NOAA 15/16/18, Aqua, Metop-A). Recent work on the use of AMV wind data has focused on replacing Meteosat-5/7 data by the new wind products derived from the Meteosat Second Generation satellites Meteosat-8/9 and the inclusion of AMV winds from MTSAT-1R provided by JMA. Further tests are being carried out with BUFR formatted MODIS winds to take advantage of the included quality information. The quality and usage of scatterometer wind data (QuikScat, ASCAT) in our data assimilation system is a further topic which will be addressed in the presentation. Additionally, some outlook of further developments in the global observing system such as the use of radio occultation data or the use of the IASI instrument on board of Metop-A will be given.

Global impact studies at Météo-France:
Florence Rabier (Météo-France)
Data impact studies performed with the French global NWP model ARPEGE will be presented. In particular, results from the latest improvements to the operational system will be described. These include the assimilation of GPS radio-occultation data, of MetOp data (ATOVS, ASCAT and IASI) and of Meteosat CSR data, together with the switch to a variational bias correction method. 
In research mode, data experiments focussing on the Tropics will be described. The impact of a better parametrisation of surface emissivity for micro-wave radiance data will be described over Africa, for experiments taking place during the AMMA intensive observing period (summer 2006). The impact of cloud and rain affected SSM/I data and of a wind bogus will be detailed for the ALADIN-Reunion model over the Indian Ocean. In the context of the International Polar Year, a lot of attention is also being paid to the poles and in particular to Antarctica. An international project, Concordiasi, will include a field campaign later in the year with data of interest for the NWP community. Preliminary studies including cloud detection for infrared sounders and emissivity for microwave radiances over Antarctica will be described.

Data Impact Experiments at the NCEP Environmental Modeling Center and the NASA-NOAA-DOD Joint Center for Satellite Data Assimilation:
Stephen J. Lord and Lars Peter Riishojgaard (NCEP and JCSDA)

As part of the operational implementation of new instruments at NCEP, tests are conducted to determine their impact and to tune bias correction and quality control parameters.  Recent impact

experiments have been conducted for AIRS, IASI, MODIS and Windsat. In the future, experiments for ASCAT and SSM/IS will be completed. Occasionally, upon request, more substantial data impact studies are done.  NCEP's study of QuikSCAT falls in this category.  Although most work is done in the context of atmospheric measurements, other instruments impacting NCEP's mission (e.g. altimeters) are investigated. Results of these studies will be reported.

Impact studies using the Met Office global and regional model:
Richard Dumelow (Met Office)

Results will be shown from OSEs that use the standard data denial method as well as those which use the ‘data inclusion’ method in which observations are added to a base line system and their impact assessed against the base and full system runs. In addition, results from some experiments that investigate the impact of targeted observations will be presented. For each experiment, verification statistics that have been calculated over large regions such as the northern hemisphere and smaller regions such as Europe will be given.

Impact studies with observations assimilated over North America and North Pacific:
Stéphane Laroche and Real Sarrazin  (Meteorological Service of Canada)

With the increasing volume of satellite observations available for operational NWP systems, it is relevant to periodically assess the value of conventional data and their role in the short to medium range weather forecasts. Another motivation is to examine the role of the conventional observing network to provide objective guidance for rationalization purposes and for a better use of these sources of data, over North America in particular. A series of observation impact experiments during January-February 2007 have been carried out to assess the impacts of radiosonde and aircraft data available over North America, as well as the impact of satellite data available over North Pacific. The operational MSC global forecast system is used, but at a lower horizontal resolution of 0.9 degrees, corresponding to the resolution of the previous model version in use before October 2006.  The performance of 4D-Var and 3D-Var is also compared.

Global and regional OSEs at JMA:
Ko Koizumi (Japan Meteorological Agency)
OSEs that have been performed at JMA since the last workshop are reviewed.
It is without doubt that ATOVS data are among the most important information source for a global analysis, and quick delivery of the data is crucial to the quality of "Early analysis" that provides an initial condition for the forecast model with a short data cut-off time. In this context, RARS (Regional ATOVS Retransmission Service) was expected to contribute to the improvement of the operational forecasts. Impacts of AP-RARS (Asia-Pacific Regional ATOVS Retransmission Service) data were investigated and it was confirmed that the data improved the early analysis. A comparison with the impacts of EARS (EUMETSAT Advanced Retransmission Service) data will also be shown in the talk.
Clear-sky radiance data from MTSAT-1R were shown to have small but positive impacts on the global model forecasts in the middle and lower troposphere. The data also improved the quality of analysis in the upper troposphere, being favourable for the ATOVS data assimilation.
Hourly AMV data are another kind of new products from MTSAT-1R and their impacts on the forecasts were also investigated. It appeared that the increase of data did not directly lead to the improvement of forecasts and a reconsideration of quality control and data selection strategies was required to get positive impacts.
As for the regional (mesoscale) data assimilation system, impacts of ground-based GPS data, hourly AMV data from MTSAT-1R and radial velocity data of Doppler radars were investigated, with all of them showing slightly positive impacts on the forecasts. It was crucial to employ an appropriate data thinning method, especially for dense data such as Doppler radar radial velocities, to get positive results.
Global and regional OSEs in Australia:
Peter Steinle (Bureau of Meteorology – Australia)
The Australian Bureau of Meteorology has recently moved to using a 4dVAR system based on that of the UK MetOffice. As part of the introduction of this new system, impact studies are being carried out to assess the importance of those observing systems that have been shown to be significant in sub-tropical and tropical areas in previous studies. For example, LeMarshall et al. (2004, 2008) demonstrated the value of Atmospheric Motion Vectors within the Australian region in the then operational 3d assimilation system, and 
LeMarshall et al. (2006, 2008) also showed the value of the Atmospheric Infrared Sounder (AIRS) in areas such as the Australian region with the NCEP assimilation system.
The impact of locally derived motion vectors with enhanced level assignment and error characterization, and the value of AIRS over the Australian region and nearby tropical areas will be discussed.
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Impact studies with satellite observations at the Met Office:
John Eyre and Stephen English (Met Office, UK)

In the last 4 years, the Met Office has conducted many impact studies using satellite observations, as part of the process of improving the use of satellite data in operational NWP and of bringing newly available observations into operational use.   In this talk we summarise the most significant results during this period.  This includes the impact of: new observations from MetOp, particularly IASI and ASCAT; radio occultation data, particularly from the COSMIC constellation; AIRS data, including cloudy radiance assimilation; and atmospheric motion vectors.
Adaptive Estimation and Tuning of Satellite Observation Error in Assimilation Cycle with GRAPES:
Chen Dehui (Chinese Academy of Meteorological Sciences - CAMS/CMA)
The observation error which is useful for data assimilation is best estimated within an assimilation cycle. In most of today’s 3D-var or 4D-var operational assimilation systems, however, the observation error is prescribed. An improper characterization of the observation error statistics will lead to a suboptimal assimilation scheme. Desroziers et al (2005) developed a method to tune observation error using the diagnosis computed from analysis residuals in observation space. In this work we proposed a new implementation of the tuning algorithm and applied it to the estimation and tuning of satellite observation (ATOVS from the NOAA satellites and FY2C cloud motion winds) error in the 3D-Var assimilation system of Chinese Meteorological Administration (CMA) new generation of NWP system GRAPES (Global/Regional Assimilation PrEdiction System). The method is shown to be feasible in a practical tuning of background and observation error for operational variational assimilation. The iteration process converges very rapidly and the results are reasonable. The impacts of the tuning of error on analyses and forecasts in both global and meso-scale configuration are shown and discussed. The results are very promising.
