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ABSTRACT 

Blocking regimes simulated in a spectral 3-level quasi-geostrophic model have been examined 
and compared with observations. A control experiment and perturbation experiments have been 
performed using different constant and time-varying external forcing fields. The main emphasis 
of this paper is to determine the signal to noise ratio of the effects of anomalous external forcing 
and the natural variations in blocking activity. Forcing the model with the climatological winter 
mean external forcing, a control experiment has been carried out for 500 winters. The model 
simulates accurately the structure of the blocking pattern, as well as its effect on the transient 
weather systems. It also produces approximately the same number of blocking days as in the 
observations. However, the average duration of the simulated blocking regimes is about one day 
shorter than the observed one. The interannual variability in blocking activity is similar to the 
observations. The model also produces substantial long-term variations in blocking activity on 
a time-scale of decades. The observed climatological intraseasonal variations in the external 
forcing field appear to have a negligible effect on the mean blocking activity and its interannual 
variability. Observed interannual changes in the forcing configuration significantly affect the 
probability for a blocking circulation to occur. However, if we include the year-to-year changes 
in external forcing, the model generates only slightly larger interannual variations in blocking 
activity as compared to the control experiment with constant climatological forcing. So it seems 
that the observed interannual variability of blocking in winter is predominantly internally 
generated and changes in external forcing fields are of secondary importance. 

1. Introduction 

A significant part of atmospheric low-frequency 
variability is that associated with the interannual 
variations in the occurrence of blocking. The 
character of individual months or even seasons can 
be predominantly determined by the occurrence or 
non-occurrence of blocking in middle and high 
latitudes. The observed interannual variations in 
the occurrence of blocking may be considered to 
consist of two parts. One part simply reflects the 
complex dynamical properties of the atmosphere. 
Low-frequency variability can arise naturally as a 
result of the nonlinear internal dynamics of the 
atmosphere. The other part results from changes in 

* Corresponding author. 

Tellus 47A ( 1995), 5, 2 

the boundary conditions, which is referred to as 
the external forcing in this paper. Although earlier 
studies have indicated that both the external forc­
ing and the internal dynamics of the atmosphere 
may play a role in causing interannual variations 
in the occurrence of blocking, a clear picture is still 
lacking. Namias ( 1964) suggested that anomalies 
in the North Atlantic sea surface temperatures 
(SST) and the cold-season snow cover over 
Scandinavia are important ingredients for the 
frequent and persistent blocking activity over 
Northern Europe during all seasons from late 1958 
through early 1960. White and Clark ( 1975) have 
related the blocking activity over the North Pacific 
to the sensible heat flux from the underlying water. 
They found them to be negatively correlated. In a 
general circulation model ( GCM) experiment, 
Mullen (1989) investigated the impact of Pacific 




























