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The fifth generation of the Goddard Earth Observing System (GEOS-5) Data Assimilation System
(DAS) is a 3d-var system that uses the Grid-point Statistical Interpolation (GSI) system developed
in collaboration with NCEP, and a general circulation model developed at Goddard, that includes
the finite-volume hydrodynamics of GEOS-4 wrapped in the Earth System Modeling Framework
and physical packages tuned to provide a reliable hydrological cycle for the integration of the
Modern Era Retrospective-analysis for Research and Applications (MERRA). This MERRA
system is essentially complete and the next generation GEOS is under intense development. A
prototype next generation system is now complete and has been producing preliminary results.
This prototype system replaces the GSI-based Incremental Analysis Update procedure with a GSI-
based 4d-var which uses the adjoint of the finite-volume hydrodynamics of GEOS-4 together with
a vertical diffusing scheme for simplified physics. As part of this development we have kept the
GEOS-5 TAU procedure as an option and have added the capability to experiment with a First
Guess at the Appropriate Time (FGAT) procedure, thus allowing for at least three modes of
running the data assimilation experiments. The prototype system is a large extension of GEOS-5
as it also includes various adjoint-based tools, namely, a forecast sensitivity tool, a singular vector
tool, and an observation impact tool, that combines the model sensitivity tool with a GSI-based
adjoint tool. These features bring the global data assimilation effort at Goddard up to date with
technologies used in data assimilation systems at major meteorological centers elsewhere. Various
aspects of the next generation GEOS will be discussed during the presentation at the Workshop,

and preliminary results will illustrate the discussion.
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