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ABSTRACT

A number of Northern Hemisphere circulation fields and statistics are derived for the months of January
and June 1979 from level 11I-b analyses produced by GFDL using a 4-dimensional data assimilation scheme
which incorporates measurements from a wide variety of sources. In particular, hemispheric maps and zonal
cross sections of the wind, specific humidity, and the eddy fluxes of momentum, heat and moisture are
examined. Certain quantities related to the atmosphere’s energy cycle are also considered. These fields and
statistics are compared with those derived from analyses that rely solely on the conventional rawinsonde
station data taken during the same months. In the case of the monthly mean zonal and meridional winds,
we also present results based on the level I1I-b analyses of the ECMWF.

The station-based analyses yield zonal mean statistics and hemispheric integrals that are generally
comparable to those from the level IlI-b analyses. For example, the intensity of the Northern Hemisphere
Hadley cell in January produced by the station analyses lies between those of the III-b analyses, which differ
by as much as 35%. On regional scales, however, there are some large differences in the circulation fields
between the station-based and level III-b analyses over areas of sparse station coverage. For example, the
station-based analysis of the 200 mb field of transient eddy momentum flux in January does not include a
significant region of northward flux over the northeast Pacific that is contained in the GFDL analysis. It is
not yet clear, though, to what extent model biases may be affecting the GFDL analysis in this or in other
station-sparse areas. In the case of the subtropical Pacific jet in January, the station-based analysis appears to
underestimate its extent, but there are also considerable differences between the two level III-b analyses in
this region. In addition, the GFDL analyses often appear to be noisy. Improvements in the level Il-b analyses
need to be made before full confidence can be placed in results based on modern data assimilation techniques.
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1. Introduction

The traditional source of atmospheric circulation
statistics has been the set of observations collected at
the network of upper-air sounding stations. A com-
prehensive collection of such station-based statistics
has recently been published by Oort (1983), for
example. Gaps in the spatial distribution of the
stations, particularly over the oceans, raise inevitable
questions, however, about the accuracy of such sta-
tistics. Oort (1978) addressed these questions with the
aid of numerical model simulations, but further ex-
amination of the issue is certainly warranted.

The extensive data set gathered by the First GARP
Global Experiment (FGGE) offers an opportunity for
such a further examination. Extraordinary efforts
were made during the FGGE to fill the rawinsonde
station-void regions of the globe with observations
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from a variety of other platforms, including aircraft,
ships and satellites. The resulting assortment of mea-
surements has been combined using numerical fore-
cast/assimilation models to generate so-called level
III-b global grid point analyses of the atmosphere for
the FGGE year. An important question is whether
circulation statistics derived from these level III-b
analyses reveal important features that have been
missed by the station network during FGGE and
possibly, therefore, in earlier years as well. Or do the
level 1II-b statistics provide a view of the general
circulation that is reasonably similar to that given by
the rawinsonde stations alone? Answers to these
questions are an important goal of the work reported
here.

Because the techniques used to generate grid point
analyses like the level III-b analyses involve blending
observations with an initial guess provided by a






