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ABSTRACT 

The term "downscaling" describes a procedure in which information about a process with a cer­
tain characteristic scale is derived from other processes with larger scales. The present paper 
identifies a relationship between the main components of the North Atlantic air-pressure 
anomalies at sea-level (characteristic length-scale> 1000 km) and the sea level anomalies at 
several Baltic Sea gauges (10 km-100 km) in winter. Monthly means from 20 observed winters 
are used to fit a statistical model that describes the dependence between both parameters. 
Further observations from this century are used to validate this model, which is able to estimate 
sea level anomalies from the air-pressure field to a good level of approximation. Sea· level 
anomalies with periods from months to decades are reproduced well. As main forcing for the sea 
level anomalies, wind-stress with a strong zonal component is identified. For the past 89 years, 
we found that a slight decrease of mean sea level was induced by air-pressure. A slight increase 
is found when air-pressure from a GCM "greenhouse" experiment is downscaled. 

1. Introduction 

General Circulation Models ( GCMs) are a 
powerful tool in studies of the global climate. 
These models operate with typical grid sizes (or 
equivalent wave numbers) of about 500 km by 
500 km and therefore cannot resolve orography or 
energy fluxes on smaller scales. While GCMs are 
able to reproduce "large-scale" climate features to 
a good level of approximation ("large-scale" refers 
to processes with a characteristic length scale of 
several grid lenghts) values at single grid points are 
questionable and should not be interpolated to 
derive information about processes on smaller 
scales (Robinson and Finkelstein, 1991 ). However, 
applications such as climate impact research need 
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information on smaller scales. Thus some means 
must be found to relate large-scale information to 
small-scale or "local" parameters. 

There are several possible approaches to do so: 
The "numeric" approach "nests" a finer resolved 
model (Limited Area Model) into the coarser one. 
In the "analogue" approach typical large-scale­
situations and their associated local parameters 
are catalogued; to derive a local parameter from a 
new large-scale-situation, one selects a similar 
large-scale-situation from the catalogue and looks 
for its associated local parameters. In this paper we 
use a "statistic" approach that looks for a linear 
correlation between the large-scale- and the local 
parameter. The steps in statistical downscaling are 
as follows. ( 1) Identify a large-scale parameter G 
which controls the local parameter L. If the 
intent is to calculate L for climate experiments, 
G should be simulated well by climate models. 
(2) Find a statistical relationship between Land G. 
( 3) Validate the relationship with independent 
data. ( 4) If the relationship is confirmed, G can be 
derived from GCM-experiments to estimate L. 
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