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In January 1983, during the mature phase of the major 1982-83 El Nino event, 
atmospheric angular momentum (AAM), or more precisely its relative component Mr 

associated w i t h the zonal circulation, reached the highest values on record (Rosen et 
al. 1994). From angular momentum conservation principles, the observed positive 
anomalies in Mr implied a source of A A M at the lower boundary. Mechanisms available 
for A M exchanges include the friction torque TV, associated with tangential Stresses at 
the lower surface, and the mountain torque Tm, related to pressure gradients acting 
on topography (e.g., Ponte et al. 1994). Wolf and Smith (1987), based on a limited 
pressure dataset , concluded that mountain torques on the Rockies were responsible for 
the sharp rise in Mr during January 1983, but they could not explain the subsequent 
decay of Mr values to normal levels. Ponte et al. (1994), based on Output from climate 
model s imulations of the 1982-82 El Nino, found both Tf and T m to be important 
in general, b u t differences in the details of simulated and observed A A M evolutions 
precluded definite conclusions on the nature of the A A M transfers. 

Using recently available Mr est imates based on the National Centers for Environmental 
Predict ion/Nat ional Center for Atmospheric Research ( N C E P / N C A R ) reanalysis (Sal­
stein and Rosen 1997) and a concurrent torque dataset produced by K. Weickmann 
and his group at NOAA's Climate Diagnostics Center in Boulder (Huang et al. 1999), 
we have reexamined the A A M evolution during the 1982-83 El Nino, with a focus on 
determining the torque mechanisms involved in the A A M anomalous behavior. Values 
of M r , T / , a n d Tm for the El Nino period (June 1982-June 1983) are shown in Figure 
1, together w i t h their respective climatological values obtained by averaging 29 years of 
data ( 1 9 6 8 - 9 6 ) . 

Anomalies in Mr are mostly positive for the period examined, but they more than 
double in ampl i tude during a rapid, 2-week increase in mid January 1983. Values of Mr 

in late January 1983 are more than 3 Standard deviations above climatological levels 
for the period. After reaching its peak value, Mr gradually decreases to near normal 
values by Apri l 1983. The anomalous torque mechanisms responsible for this behavior 
can be discerned by examining the t ime series of Tf and Tm in Figure 1. Anomalies in 
Tm change s ign on weekly or shorter time scales. There is, however, an approximate 
2-week period with sustained large positive anomalies that coincides with the January 
rise in Mr. Anomal ies in Tf are most ly positive for this period, but substantially weaker 
than those in Tm. In contrast, the decrease of Mr to near normal values by April 1983 
is clearly related to sustained negative anomalies in Tf. 

The complex interplay of torque mechanisms apparent in Figure 1 is explored in greater 
detail by P o n t e and Rosen (1999). In particular, their regional analysis of the torque 
data confirms the importance of mountain torques on the Rockies to the January 1983 
increase in A A M , as seen by Wolf and Smith (1987), but finds evidence for equally 
important contributions from mountain torques on Eurasian topography. Similarly, the 
negative anomalies in Tf responsible for the decay of Mr from February to April are 
mainly due t o Signals in the northern subtropics. A discussion of the relation between 
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F i g u r e 1 . T i m e series of daily averaged Mr,Tf, a n d Tm, from t o p t o b o t t o m , displayed 
as sol id l ines, for t h e 1-year per iod s t a r t i ng on J u n e 1, 1982, t o g e t h e r wi th respect ive 
c l imatological m e a n s p lo t ted as dashed lines. S h a d i n g a r o u n d m e a n Mr curve represents 
a n o m a ü e s smal le r t h a n ± 2 S tandard devia t ions . 

Mr a n d t o r q u e anomal ies and the gener al s t a t e of t h e a t m o s p h e r e d u r i n g the 1982-83 El 
Niiio is p rov ided in P o n t e and Rosen (1999). A c o m p a r i s o n of t h e 1982-83 El Niiio event 
t o t h e m o s t recent 1997-98 event should prove useful in es tabl i sh ing any po ten t ia l 
c o m m o n aspec t s of t he evolut ion of A A M dur ing t h e s t ronges t two E l Nino events of 
recent decades . 
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