Fourth WMO Workshop on the
Impact of Various Observing Systems on Numerical Weather Prediction

WMO, Geneva, Switzerland

19 – 21 May 2008

Abstracts (Session 2)
An overview of observation impact studies performed in the ALADIN community:

Claude Fischer (Météo-France)

The International Aladin NWP consortium develops a mesoscale limited area data assimilation system which aims at operating on a wide range of horizontal resolutions (from 10 km down to about 2.5 km so far). We will not address in detail the aspect of surface data assimilation, but concentrate on experiments of atmospheric observation impact studies performed in the frame of a 3D-VAR system. We will show the benefits and possible difficulties found when assimilating extra radiosonde or aircraft data, Doppler radar winds and radar reflectivities, conventional screen-level observations, MSG radiances obtained from the SEVIRI sounder. OSE impact studies often are undertaken in the frame of specific calls for tender, or preparation for new observational platforms (satellites). In addition, experience from pre-operational test suites can also give some clues on the delicate interaction between new observational constraints, model improvements and statistical specifications within the data analysis scheme.

Impact of Probe-X (KEOP) observations on the predictive skill of heavy rainfall in the middle part of Korea:  
Hee-Sang Lee and Seung-Woo Lee (Forecast Research Laboratory, National Institute of Meteorological Research, Korea Meteorological Administration, Seoul, Korea)

In this study, the impact of intensive observations on the improvement of precipitation numerical forecast skill has been examined on a heavy rainfall event which occurred over the middle part of Korea on 4 July 2007.

The assimilation of the “KEOP-2007” intensive observations showed a positive impact on the precipitation predictive skill using the 3.3km KWRF model (and a 3DVAR assimilation performed at 10km resolution). Although the simulated rainfall amounts were generally much smaller than the observations, the assimilation of temperature and wind data of AMDAR can also contribute to improve the performance of precipitation forecasts.

The ensemble of results show that the predictive skill of heavy rainfall is very dependent on the details of the dynamical structure in the initial conditions, as well as the initial lower-level humidity field.

The Impact of AMDAR and RadioSonde Observations on a regional model forecast system in southern Africa: 
Warren Tennant (South African Weather Service)

The South African Weather Service (SAWS) runs a limited area configuration of the Met Office Unified Model (UM) at 12km resolution over an area covering Africa south of the equator including the surrounding oceans. This system produces operational 48-hour forecasts each day at 00Z using a continuous 3dvar data assimilation (DA) system. Observation input data is received 6-hourly from the Met Office and includes ATOVS (NOAA15/16/18), AMDAR, RadioSonde (RS), Surface/Buoy, SSMI, SATOB, QuickScat, METEOSAT. The only other external input to this 6-hour DA cycle consists of 3-hourly LBC data provided by the Met Office Global Model and once-daily analysed soil moisture and sea-surface temperatures.

Regional impact studies performed in the COSMO community: 
Alexander Cress (Deutscher Wetterdienst)
The principle objective of COSMO is the creation of a meso-scale prediction and simulation model system. It is intended to be used as a flexible tool for specific tasks of weather services as well as for various scientific applications on a broad range of spatial scales. Two application of the COSMO model system the regional model COSMO-EU and the convection-resolving model COSMO-DE together with the global model GME form the Numerical Weather Prediction (NWP) model chain at DWD.  The COSMO-EU covers the Eastern Atlantic and Europe with 40 vertical layers and a grid resolution of seven km. The COSMO-DE covers Germany, Switzerland and Austria and has a grid resolution of 2.8 km and 50 vertical layers.

The data assimilation scheme for the COSMO models is based on the “nudging technique”, in which the model state is gently relaxed towards the observed values. During the assimilation sequence, the model forecast is corrected using observations at every time step, thus allowing the use of observations made at non-synoptical time scales. At present, only conventional observations are used operationally in both COMSO-EU and COSMO-DE. For COSMO-DE, the operational use of radar-derived rain rates is also included.  

Due to technological progress in satellite- and ground-based remote sensing methods, the DWD is intensifying its efforts to use more remote sensing data in its local data assimilation scheme. This presentation will give a summary of recent progress in assimilation of radar-derived rain rates, VAD wind profiles, vertical integrated water vapour content of the atmosphere, derived from GPS signals, and wind profiles derived from the European wind profiler network. In addition, the results of using satellite sounding data and scatterometer wind vectors at 10m height will be shown.

One major finding is, that the use of radar-derived rain rates exert a high impact on the forecast quality of precipitation in the first three to six hours. Thereafter, the impact decreases gradually. Using data from wind profilers and VAD estimates depict a small positive impact on the forecast quality of the COSMO models, whereas the use of scatterometer winds have an overall neutral impact, but in cases of intense low pressure systems over the Atlantic a substantial positive impact on the analysis and forecast of the position and intensity of these lows is obvious.

In the last years, there has been a substantial increase in the number of discussions about optimizing the terrestrial observation network in connection with the space based observation system to provide users with cost-effective ground and upper-air observations. In this context, some results of experiments reducing or increasing the terrestrial observing network over Europe will be discussed, along with an outlook on future developments.
Regional Data Impact Studies at NCAR and the JCSDA:  Dale Barker (NCAR)
The community WRF model includes an advanced variational/ensemble data assimilation system known as WRF-Var. The WRF-Var system is the official data assimilation system of the US Air Force Weather Agency (AFWA - a partner in the JCSDA), as well as a number of international WRF partners in Asia, the Middle East, and the general WRF research community. 

This talk will begin with a brief review of recent developments within WRF-Var, including a hybrid variational/ensemble data assimilation technique, prototype 4D-Var capabilities, and a variational bias correction algorithm for radiance data. Following this, results from recent observation impact studies will be presented from a number of regional mesoscale applications. In 
particular, the impact of COSMIC data in regional polar and E. Asian domains, the impact of microwave and infrared radiances in tropical 15km AFWA domains, and radar radial velocity and reflectivity assimilation in Korean 3.3km and 10km resolution domains will be presented in detail. The talk will conclude with a summary of future plans for enhancing the range of observations assimilated in AFWA theaters over the next few years.

