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ABSTRACT 

A major problem which is envisaged in the course of man-made climate change is sea-level rise. 
The global aspect of the thermal expansion of the sea water likely is reasonably well simulated 
by present day climate models; the variation of sea level, due to variations of the regional 
atmospheric forcing and of the large-scale oceanic circulation, is not adequately simulated by a 
global climate model because of insufficient spatial resolution. A method to infer the coastal 
aspects of sea level change is to use a statistical "downscaling" strategy: a linear statistical model 
is built upon a multi-year data set of local sea level data and of large-scale oceanic and/or 
atmospheric data such as sea-surface temperature or sea-level air-pressure. We apply this idea 
to sea level along the Japanese coast. The sea level is related to regional and North Pacific sea­
surface temperature and sea-level air pressure. Two relevant processes are identified. One process 
is the local wind set-up of water due to regional low-frequency wind anomalies; the other is a 
planetary scale atmosphere-ocean interaction which takes place in the eastern North Pacific. 

1. Introduction 

This paper is organized in the following way. In 
Subsection 1.1 we discuss the problem of estimat­
ing the details of coastal sea level in the framework 
of climate change and in Subsection 1.2 we outline 
a technique, named "downscaling", to adquately 
do the estimation. The observational data, which 
we have used are described in Section 2. Results 
obtained with "regional" ("large-scale") forcing 
fields are presented in Section 3 (Section 4 ). In 
this context "regional" refers to a length scale of 
a couple of thousand kilometers whereas "large­
scale" represents the North Pacific basin. The 
resulting downscaling model is applied to recon­
struct historical variations and to interpet the out­
put of a climate change experiment in Section 5. 
The concluding Section 6 discusses the relative 
merits of our technique and speculates about the 
physical mechanisms involved. 

* Corresponding author. 

1. 1. Sea level and climate change 

In the often controversy debate on the specifics 
of expected climate change the sea level stands out 
as one of the few climate parameters, for which 
most experts agree on the sign of the expected 
change, namely a rise. The scientific community 
widely accepts the view that the increased con­
centration of greenhouse gases in the atmosphere 
will increase the near-surface temperature and, 
through the process of thermal expansion of the 
sea water, the sea level (Warrick and Oerlemans, 
1990). Using the output of elaborated ocean 
general circulation models, either coupled to a 
atmosphere general circulation model (Cubasch 
et al., 1992, 1994) or driven with the output from 
climate models (Mikolajewicz et al., 1990), spatial 
distribution of global sea level rise were derived. 
These distributions exhibited well organised 
spatial differences on the scale of thousands of 
kilometers. 

Climate models are the only tools to derive 
the details, in terms of spatial resolution and 
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