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ABSTRACT

Major revisions to the Geophysical Fluid Dynamics Laboratory’s (GFDL) continuous data-assimilation system
have been implemented and tested. Shortcomings noted during the original processing of data from FGGE
[First GARP (Global Atmospheric Research Program) Global Experiment ] served as the basis for these im-
provements. This new system has been used to reanalyze the two FGGE special observing periods. The main
focus here will be on assessing the changes to the assimilation system using comparisons of rerun test results
with results from the original FGGE processing,.

The key new features in the current system include: a reduction in the assimilation cycle from 12 to 6 h; the
use of a 6-h forecast first guess for the OI (optimum-interpolation analysis) as opposed to the previous use of
persistence as a first guess; an extension of the OI search range from 250 to 500 km with an increase in the
maximum number of observations used per analysis point from 8 to 12; the introduction of incremental linear
normal-mode initialization, eliminating the periodic nonlinear normal-mode initialization; and an increase in
the horizontal resolution of the assimilating model from 30 waves to 42 waves, thomboidally truncated.

Tests of the new system show a significant reduction in the level of noise, improved consistency between
mass and momentum analyses, and a better fit of the analyses to observations. In addition, the new system has
demonstrated a greater ability to resolve rapidly moving and deepening transient features, with an indication
of less rejection of surface pressure data.

In addition to the quantities archived during the original FGGE data processing, components of diabatic
heating from the assimilating model have also been archived. They should be used with caution to the extent
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that they reflect model bias and spinup in addition to real features of the general circulation.

1. Introduction

Techniques for dynamically producing analyses via
the assimilation of observed data may be grouped into
two general categories: intermittent (forecast-analysis
system) and continuous data assimilation. Both of these
methods continue to be used successfully for opera-
tional and research purposes.

One of the earlier demonstrations of the continuous
data-assimilation technique was presented by Charney
et al. (1969). Although the “observations™ inserted
were actually model generated, the concept of using
an atmospheric model as a “dynamic” interpolation
tool for data-void regions was introduced. Furthermore,
their results, and later those of Stern (1974 ), suggested
the possibility that enough observations inserted at a
sufficiently frequent interval might actually reverse the
error-growth tendency in those areas without any ob-
served data.

The particular (forward) continuous data assimi-
lation scheme to be described here was developed at
the Geophysical Fluid Dynamics Laboratory (GFDL).
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The feasibility of the scheme was first demonstrated
with the processing of observations from the GARP
(Global Atmospheric Research Program) Atlantic
Tropical Experiment (GATE) (Miyakoda et al. 1976).
The system was further modified in preparation for the
processing of data from FGGE (First GARP Global
Experiment) (Stern et al. 1985, hereafter referred to
as S), which included changing to the spectral tech-
nique for the assimilation model (Gordon and Stern
1982).

Now that the original FGGE IIIb datasets have been
widely used and analyzed, ways to improve the assim-
ilation systems that produced these analyses are be-
coming evident. With regard to GFDL’s continuous
data-insertion scheme, a number of shortcomings and
potential improvements have already been noted in S
and Puri and Stern (1985)—hereafter referred to as
PS. The major deficiencies include noisy analyses
containing significant small-scale structure, the ten-
dency to reject unbalanced mass data (especially sur-
face pressure), and the use of an OI (optimum inter-
polation ) first guess that could be as much as 12 h old.
The current assimilation system addresses these short-
comings and, in addition, has introduced some better
quality-control criteria, uses an improved spectral
model with higher resolution, and provides an ex-






