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ABSTRACT 

The internally generated interannual variability in absolute angular momentum is examined 
with a 100-year run of a GFDL GCM. lnterannual forcing of the atmosphere by the ocean is 
suppressed as the GCM's sea surface temperatures are constrained to undergo the same annual 
cycle each year. The interannual variation in the model's globally integrated and annually 
averaged absolute angular momentum (GAAM) is found to be a moderately large fraction of the 
changes in the GAAM observed in the atmosphere. The meridional structure of the absolute 
angular momentum is examined with an EOF analysis. Three modes are found; a tropical mode 
that represents a strengthening and weakening of the tropical easterlies, and two extratropical 
dipole modes, one in either hemisphere, that represent latitudinal shifts of the jet maxima. It is 
shown that the interannual variability of all three modes can be interpreted as resulting from 
climate noise. The absolute angular momentum budget of all three modes is examined. It is found 
that the tropical mode depends upon a complex three way balance between the friction and 
mountain torques and the absolute angular momentum flux convergence, whereas the two 
midlatitude modes are primarily determined by the absolute angular momentum flux 
convergence. Fluctuations of the tropical mode are shown to be related to the GCM's Madden­
Julian Oscillation, and the midlatitude dipole modes are found to show characteristics in 
common with the zonal index observed in the atmosphere. 

1. Introduction 

Most interannual variability in the atmospheric 
general circulation is generally believed to be 
related to its coupling with the ocean. As an 
example, the interannual variation of both the 
globally integrated absolute angular momentum 
(GAAM) and the length of day (LOD) have been 
shown to be highly correlated with the El Nino/ 
Southern Oscillation (see Chao, 1984; Eubanks 
et al., 1985; Hide and Dickey, 1991 ). However, 
internal processes may also play an important role 
in interannual variability. In order to examine 
internally generated variability, James and James 
( 1989) used a multi-level primitive equation model 
with a zonally homogeneous lower boundary 
and simple linear thermal forcing and frictional 

damping. Their results show that the power 
spectra of the planetary scale vorticity and tem­
perature spectral coefficients resemble a red noise 
spectrum with variability on decadal time scales. 
However, they found no statistically significant 
peaks on these decadal time scales. 

In order to further address the role of internal 
processes for atmospheric interannual variability, 
we will investigate the interannual variability in a 
100-year run of a Geophysical Fluid Dynamics 
Laboratory (GFDL) general circulation model 
( GCM) experiment. This GCM includes a full 
radiation package with predicted clouds, surface 
hydrology, a moist convective adjustment, and sea 
surface temperatures (SSTs) which are specified 
to undergo the same annual cycle each year. 
Therefore, except for the effect of the model's 
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