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Abstracts (Session 3)
A complementary approach to OSE to monitor the observing system contribution to the forecast error: 
Carla Cardinali (ECMWF)

Over the past years, Observation System Experiments (OSEs) have been used to show the observation ability in improving weather forecast. OSE can be quite costly if one wants to perform a fine analysis of the various contributions of the elements of the Global Observing System (GOS). Recently a diagnostic tool was developed based on the sensitivity equation of 4D-Var assimilation system. The tool provides a complete analysis of the observations performance in the short range forecast, 24 to 48 hour, being able to zoom on different subsets that can represent the impact of observations from different data types, specific vertical or horizontal domains or particular meteorological measured variables. The potential of the Forecast Sensitivity to Observation (FSO) diagnostic tool on the contribution of the observing system to the numerical weather forecast error is presented in comparison with the OSE tool.

Examination of observation impacts derived from OSEs and adjoint models: 
Ron Gelaro (NASA/GMAO)

With the adjoint of a data assimilation system, the impact of any or all assimilated observations on measures of forecast skill can be estimated accurately and efficiently.  The approach allows aggregation of results in terms of individual data types, channels or locations, all computed simultaneously.  In this study, adjoint-based estimates of observation impact are compared with results from standard observing system experiments (OSEs) in the NASA GEOS-5 system.  The two approaches are shown to provide unique, but complementary, information.  Used together, they reveal both redundancies and dependencies between observing system impacts as observations are added or removed.  Understanding these dependencies poses a major challenge for optimizing the use of the current observational network and defining requirements for future observing systems.
Applications of adjoint-based observation impact monitoring at NRL-Monterey:

Rolf Langland (Navy/NRL)

The adjoint-based method described by Langland and Baker (2004) to estimate observation impact has been implemented in a quasi-operational framework starting in 2004, using the Navy global model (NOGAPS) and 3d-variational data assimilation (NAVDAS). At present, we monitor observation impact in the operational run at 00UTC and in the beta run at 00UTC and 12UTC. Results are displayed on a public-access web page. This talk will summarize how the observation impact information is used at NRL for monitoring observation quality and the performance of the data assimilation procedure. Examples of using the procedure for AIRS channel selection will also be shown.

Relevance of impact studies for EUCOS and EUCOS requirements in future studies:

Jochen Dibbern and Stefan Klink (EUMETNET/EUCOS, DWD)

EUCOS, which stands for EUMETNET Composite Observing System, is a EUMETNET programme whose main objective is the central management of surface based operational observations on a European-wide scale serving the needs of regional scale NWP. The management tasks of EUCOS include the co-ordination of the integrated programmes E-AMDAR, E-ASAP, E-SURFMAR and WINPROF and parts of the operational territorial observing networks, furthermore a redesign of the existing networks with the aim to better meet changing requirements, and a centralised monitoring of all these networks. For the current EUCOS phase it is envisaged to redesign the EUCOS upper-air network, whose configuration and setting should be based on scientific analyses. Therefore the so called Space-Terrestrial study was initiated in the previous programme phase. This study consisted of a set of observation system experiments (OSE) – assessing the impact of different observing systems. We are going to present the recommendations derived from the study’s results and we will also talk about requirements for future studies. Further tasks for EUCOS are the support of research on targeted observations, setting of new objectives for the programme components and an extension of quality monitoring activities. For an assessment of data targeting activities an evaluation by OSEs would be highly appreciated. An example for new programme objectives is the introduction of a humidity sensor on commercial aircraft within the E-AMDAR programme.

Relevance of NWP Impact studies for Future Satellite Programmes:  
J. Schmetz, R. Stuhlmann and P. Schlüssel (EUMETSAT)
Informed decisions on candidate missions to be flown on future operational meteorological satellites must be based on careful analyses and trade-offs considering continuity of services, the necessary evolution of services and the different observing system scenarios that would meet requirements for the future services. A proven way, though not always straight forward, is to perform impact studies with an NWP system. OSE (Observing System Experiments) are good for studying the issues related to continuity of services. Novel observations from space call for Observing System Simulation Experiments (OSSE). The presentation will discuss the relevance of impact studies in support of the future EUMETSAT Programmes Meteosat Third Generation (MTG) and Post-EPS (EUMETSAT Polar System).

Optimising regional radiosonde networks: 
Oleg Pokrovsky (MGO, Federation of Russia) 

This paper is focused to develop an optimal scenario to redesign an existing network by redistribution of stations and network extension in order to maximize the information content of observing data with account to height and wind fields (H500, U700 and V700). Objective classification of wind and height re-analysis fields for North Asia by fuzzy logic tools permit us to reveal major regimes of atmospheric circulation and acquire statistical samples representative of each of corresponding classes. The information model of the combined Siberian land surface and satellite (NOAA/ATOVS/SATW) observing systems based on Kalman filter methodology was developed and applied to determine corresponding information content function. Implementation of numerical optimal search algorithms leads us to acquisition of consecutive sequence of optimal designs for RAOB network with various numbers of stations when remote sensing data contribution was taken into account within the information model. These numbers should lie between 14 and 42. Former is designed as minimal network, latter – as sufficient one. Each scenario assumes a recovering of currently closed RAOB stations located in North and North-Eastern Siberia. RMS (root mean square) error fields for major meteorological variables describe an efficiency of network design. Heavy clouds occur most part of the year in these areas. Therefore, the remote sensing data accuracies in these areas are lower than in other regions. Impact experiments were carried out with simplified forecasting model under conditions of various atmospheric circulation regimes. These experiments demonstrated a priority of the RAOB sites located along Arctic and Pacific Ocean coasts. It was found also that most meteorological parameters have largest variance just in these regions. The North and North-Eastern Siberia also provide the most important low oscillation patterns: the East and West Pacific oscillations, the Polar-Euro-Asian oscillation and others. Latter regulate not only the airflow over Asia, but also over North Pacific and Western coast of the North America. Some proposals to design of the AMDAR and PILOT subsystems in Tropical Africa in order to update sparse RAOB network are also considered.

Intercomparison of sensitivity to observations in the context of THORPEX and the THORPEX Pacific-Asia Regional Campaign (T-PARC):  
Pierre Gauthier (UQAM)
The THORPEX Pacific Asian Regional Campaign 2008 (T-PARC) is a major international THORPEX field campaign developed as an outcome of the North American and Asian THORPEX planning process. T-PARC will take place between August 2008 and February 2009 and will focus on advancing knowledge, improving prediction and society’s response to i) western Pacific and Asian typhoons from genesis to extratropical transition/decay, and ii) downstream high-impact weather events over North America, the Arctic and other locations whose dynamical roots and/or forecast errors are driven by aspects of the lifecycle of typhoons and other intense cyclogenesis events over east Asia and the western Pacific.

The winter phase of T-PARC is proposed to take place from December 2008 to February 2009.  During this phase, it is anticipated that enhanced observational resources, both in-situ and remotely sensed, will be deployed in a limited number of locations over Asia and the western North Pacific as part of the THORPEX strategy for achieving objective (ii) above. An intercomparison experiment has been proposed in preparation for winter T-PARC that will help maximize the scientific and societal benefits derived from the deployment of these resources.  The ultimate objective is to identify regions where observation coverage would be supplemented for an extended period of time (as opposed to identifying only targets of the day), such as might occur during T-PARC.

An intercomparison experiment is being carried out to compare different methodologies used to evaluate the impact of observations in current forecast systems for a recent winter period.  Preliminary results from NRL (Langland), NASA-GMAO (Gelaro), ECMWF (Cardinali) and Météo-France (Rabier) will be individually presented at the workshop by the authors. The objective is to assess to what extent those approaches gives a robust assessment of the impact of the current global observing network, which would serve as a baseline for subsequent experiments on the placement of supplemental observations for an observation campaign like T-PARC. This presentation will focus on the objectives of this intercomparison experiment to foster discussion on the next steps to be taken that could be important to support WMO activities on the evaluation of the Global Observing System.   

