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A complete and accurate analysis of the atmospheric initial state is

jmportant for producing a high quality global numerical weather forecast.

At the Nationai Meteorolegical Center (NMC}, this is accomplished through

the use of the operational Global Data Assimilation System (GDAS). Three
major components of the GDAS are discussed, which generally include a dyna-
mical forecast model, an analysis scheme, and an intialization. Recently
there have been considerable changes and improvement in NMC' GDAS. The exo-
Jution of the BMC's GDAS during the last decade of numericai weather predic-
tion operations {e. g., Kanamitsu (1989), Dey (1989), Derber et al (1991))are
reviewed.

At NMC, the GDAS routinely uses the surface and upper airobservations
of wind and mass infermation from over the world to generate most complete
and accurate analyses. jAlthough the global data base may contain sufficient
observations OQer land, conventional surface and upper air data by ships,
and upper air data by ships, buoys and radioscndes are very sparse over the
gceans. Th{é lack of data to adequately define an accurate initial atmos-
pheric state over the oceans has been one of the main soﬁrces of errors that
reduce the usefulness of numerical weather forecasts for beyond a few days.
The nature of the dispersion processes of these errors in large scale numevr-
ical weather prediction (Phillips, 1990) are discussed.

During the past decade ar so, there have been a number of oceanogra-
phic satellites on which active and passive mic¢crowave sensors such as scat-
terometer and radiometer (onboard 1978 SEASAT Satellite), and radar altimeter
(Onbbard 1985 GEOSAT satellite) are capable measuring ocean surface winds.
Since 1987, the Special Sensor Micrewave/Imager (sSM/1) fliown onboard the U.
S, Defense Méteorclogical Satellite Program spacecraft can provide wind speéd
over the global oceans, among other thinés. These microwave weasurements
provide several orders of magnitude of surface wind observations as compared

to the conventional ship and buoy reporis, and offer a considerable improvement
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in the coverage of observations over the oceans in.the global data base.
This has led to the overall reduction in the errors inherent in the anaiyses
of the atmospheric initial state over the glabal oceané, and resuited in the
improvement of forecast skills in numerical weather prediction. The charac
teristics of these oceanographic satellite microwave sensors together with
the gualith of their surface wind measurements as compared to NoAA buoy re-
ports are discuessed.

This paper gives a comperhensive review on the results of assimilation
and forecast experiments carried out to best use these staellite ocean surface
wind dataz in the NMC's GDAS to improven numerical weather analyses
and forecasts (e.g., Yu and Mcpherson (1984), Yu {1987), Yu (1990), Yu and
Teboulle (1991}, Yu and Deaven(1997), Yu et al (1991), Yu et al (1992)}. 1In
addition, results from cther operational centers and research institutions
on the general us¢ of the satellite wind data in numerical weather predic-
tion will also be discussed (Anderson, et al (1991}, Atlas et al (1987},
Ingleby and Broomley {199%), and many others). One important fonc]usion
emerged from all of these published resulis is that the statellite surface
wind data are very useful, and they are making a positive impact on the ana-
lyses and forecasts. However, there remains considerable research work needed
to improve the operational data assimilation systems in order to effectively
use the satellite surface wind data in numerical weather prediction. Future
research directions in the data assimilation system will be discussed {(Daley,
1991).

Most recently, the European Space Agency has agreed to provide scat-
terometer vector winds and altimeter wind speed and significant wava height
data from the ERS-1 sate]}ite to NOAA, and these data are now operationally
available at NMC beginning in March 24, 1992. Research plans togetther with
the numerical analysis and forecast experiments designed to use the ERS-1

data for numerical weather prediction at are presented.
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