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LONG TERM GOAL
The goal of this project is to improve surface wind analyses over the high latitude

oceans.

OBJECTIVES
The specific objectives are to: (1) develop improved methodologies for the utilization

of satellite data in four-dimensional data assimilation and in forecasting, (2) conduct data
assimilation experiments in support of the Labrador Sea Experiment, and (3) conduct
Observing System Simulation Experiments (OSSE's) to evaluate the potential for advanced
passive microwave radiometer to improve ocean surface wind analysis.

APPROACH
The approach is to develop a high resolution variational analysis capable of

assimilating different types of satellite surface wind data; produce analyses for the Labrador
Sea with and without the satellite data, and then evaluate the data impact.

ACCOMPLISHMENTS
(1) a prototype variational analysis method (VAM) for the assimilation of NSCAT, ERS-2,

and SSM/I wind data over the Labrador Sea at .5 degree resolution was developed,
(2) methodology to assimilate SSM/I line of sight winds was developed and incorporated

into the VAM,
(3)  research to apply SSM/I and NSCAT data to the analysis of cyclones, anticyclones, and

fronts was conducted,
(4)  ETA model fields over the Labrador Sea for the Intensive Observing Periods were

acquired and archived, and
(5)  VAM surface analyses using the ETA winds as a background field and incorporating

NSCAT data were generated.

SCIENTIFIC/TECHNICAL ASPECTS
The advanced variational analysis was shown to produce highly accurate analyses at

high resolution over the Labrador Sea and adjacent areas.  Comparisons of analyses with and
without NSCAT data showed that the use of NSCAT winds results in large improvements in
analysis accuracy. Specifically, NSCAT is able to detect cyclones before other observing
systems and to more accurately locate the positions of cyclones and fronts. SSM/I wind
speeds are superior in coverage to NSCAT, but less useful in the analysis of cyclones and
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fronts. The SSM/I line of sight winds have not yet been shown to be useful; further work may
be required to optimize their utilization.

IMPACT FOR SCIENCE APPLICATIONS
Scatterometer and passive microwave wind data can be utilized very effectively to

improve weather analyses, forecasts and warnings over the oceans. The high resolution VAM
can be used to assimilate these data objectively.
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Use ofNSCAT Winds in the Labrador Sea 
The NOAA ETA model48km resolution analysis (upper figure) shows broad cyclonic flow on the western 
side of the Labrador Sea. The variational analysis of NSCAT data using the ETA analysis as a background 
field (middle figure) indicates a much more pronounced cyclonic flow. This is more consistent with the 
cyclone analyzed over the Lab Sea 6 hours later (bottom figure). Available ship observations (shown as 
bold vectors) are also in better agreement with the variational analysis . 
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