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ABSTRACT. The importance of monitoring sea ice for studies of global climate has 
been well noted for several decades. Observations have shown that sea ice exhibits large 
seasonal variability in extent, concentration and thickness. These changes have a signifi
cant impact on climate, and the potential nature of many of these connections has been 
revealed in studies with numerical models. An accurate representation of the sea-ice dis
tribution (including ice extent, concentration and thickness) in climate models is there
fore important for modelling global climate change. This work presents an overview of the 
observed sea-ice characteristics in the East Antarctic pack ice (60- 150° E) and outlines 
possible improvements to the simulation of sea ice over this region by modifying the ice
thickness parameterisation in a coupled sea-ice- atmosphere model, using observational 
data of ice thickness and concentration. Sensitivity studies indicate that the simulation of 
East Antarctic sea ice can be improved by modifying both the "lead parameterisation" 
and "rafting scheme" to be ice-thickness dependent. The modelled results are currently 
out of phase with the observed data, and the addition of a multi level ice-thickness distri
bution would improve the simulation significantly. 

1. INTROD UCTI ON 

An integral part of the present climate system is the annual 
formation of sea ice in both polar regions, covering, at max
imum extent, approximately 19 x 106 km2 of the Southern 
Ocean, and 14 x 106 km2 of the Arctic Ocean (Gloersen 
and others, 1992). The presence of the sea-ice cover is highly 
seasonal, influencing ocean/atmosphere interaction within 
the sea-ice zone, and oceanic and atmospheric circulation 
in regions that extend well beyond the polar regions. The 
interaction between sea ice and global climate has been the 
focus of modelling studies for several decades, although 
most of these have focused on the Arctic. These include both 
thermodynamic models (e.g. Maykut and Untersteiner, 
1971) and dynamic/thermodynamic models (e.g. Hibler, 
1980). Most recently, coupled models have been used to des
cribe the global sea-ice distribution, and studies by I P and 
others (1991) and Flato and Hibler (1992) have shown that 
dynamic/thermodynamic models can describe the observed 
seasonal cycle of ice extent and the location of the ice edge 
quite realistically. Flato and Hibler (1992) also examined the 
effect of sea-ice strength and ridge redistribution parameter
isations on the shape of the thickness distribution and abun
dance of ridged ice by separately accounting for the ridged 
and undeformed components of the Arctic pack. 

The importance of comparing model output with obser
vational data is summarised by Gates and others (1996), who 
stressed the importance of verifying the model treatment of 
thermodynamic growth and melting, ice dynamics and the 
effect of ocean and atmospheric circulation on ice deforma
tion, using observational data, in particular ice thickness. In 
this paper we compare modelled output from a coupled sea
ice/atmospheric model with observational data from the 
Antarctic pack ice in the region 60-150° E. 

2. OBSERVATIO NAL WORK 

Data on sea-ice thickness, concentration, snow cover and 
crystal structure were collected in the East Antarctic pack 
ice between 1986 and 1995. The data have been used to 
develop a climatology of the seasonally varying sea-ice 
characteristics in the region 60-150° E, described by Worby 
and others (1998). 

The primary source of sea-ice thickness and concentra
tion data is ship-based observations from 18 voyages to the 
pack ice. Many of the voyages were in spring, but there are 
sufficient data in 7 months of the year to provide statistically 
significant ice-thickness distributions of the pack. Table I 
provides a summary of the monthly mean ice-concentration 
values, and the level and deformed ice thickness within the 

Table 1. Summary of the mean ice-concentration, and level and 
deformed ( ridge-corrected) ice-thickness values determined 
from ship-based observations 

Month Number if Mean ice jl{ean level Mean diformed 
observations concentration ice thickness ice thickness 

% m m 

March 92 76 0.36 0.65 
April 129 83 0.48 0.86 
August 165 93 0.52 0.94 
September 246 82 0.47 0.85 
October 595 75 0.35 0.63 
November 1129 64 0.36 0.65 
December 63 43 0.31 0.56 

Note: The mean values are calculated over the entire pack ice, including the 
open water fraction. 
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