IDEA 116

UCL-ASTR potential input to the International Polar Year 2007/8

1. Contact person

Hugues GOOSSE

Institut d’Astronomie et de Géophysique G. Lemaitre
Université catholique de Louvain, Chemin du cyclotron, 2
1348 Louvain-la-Neuve, Belgium

Tel: +32 10 47 32 98 Fax: +32 10 47 47 22

E-mail: hgs@astr.ucl.ac.be
http://www.astr.ucl.ac.be/users/hgs/index.html

2. Overarching themes

A major research activity of the Institut d’Astronomie et de Géophysique G.
Lemaitre of the Université Catholique de Louvain, Belgium (UCL-ASTR) is devoted to
modelling and understanding the evolution of climate in polar regions. In particular, UCL-
ASTR has developed a large-scale sea-ice model that is among the most comprehensive
existing nowadays. This model has been thoroughly validated for both Arctic and Antarctic
conditions, and has been used in a number of process studies. It has also been coupled to
some atmospheric and oceanic general circulation models, and is currently utilised by
several European research institutes involved in climate studies and operational
oceanography. Furthermore, sea-ice—ocean models driven by re-analysis atmospheric
data and three-dimensional coupled atmosphere—sea-ice—ocean models of various levels
of complexity are used to study the interannual-to-centennial climate variability in polar
regions.

Our research activities are mainly focused on two topics. Firstly, we would like to
improve our understanding of climate change over polar regions during the last 40 years,
because it is the period for which we have the most accurate observations to force the
models and to compare with model simulations. Secondly, we would like to estimate the
fraction of the climate variability in polar regions on decadal-to-centennial time scales that
is internally generated, because of the non-linearity of the system, and the fraction that is
caused by external forcings. To investigate those processes, simulations are performed
over the past millennia with an atmosphere—sea-ice—ocean model. A better understanding
of climate variability at those time scales could help in identifying more precisely the
contribution of human activities to the global warming observed during the 20™ century
and, thus, to improve our predictions for the 21% century. Understanding change at the
poles and decoding polar processes are thus clearly our main centres of interest.
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Title: International Polar Year 2007/8: An opportunity to improve model-data comparison

Modelling activities rely on observations at all the stages. First, observations are needed to design
a model when choosing or developing parameterizations that should represent as well as possible
the real physical processes. Secondly, when the model is running, it is necessary to compare the
results of the numerical experiments with observations in order to check which processes or
variables are well simulated and which ones are not. This will help, on the one hand, to assess
the confidence on the model predictions and, on the other hand, to indicate in which part of the
model improvements are crucially needed. Finally, when analysing model results, it is necessary
to verify that the hypothesis put forward on the basis of the numerical simulations are compatible
with available observations.

Besides, model results could also be useful for interpreting observations. The
numerical simulations can provide information in regions where data are not available or
on variables that are not easily measured. Furthermore, model results can be used to
propose hypothesis to link various observations or to test in a quantitative way hypotheses
based on the observations.

Despite this complementarity, the joint potential of model and data is generally not
well exploited. This is probably due, at least partly, to two reasons. Firstly, both model and
data have their specificity. It this not easy for a modeller to understand the technique used
to obtain data and its limitations or for a non-modeller to determine the part of the model
results that can be trusted with a reasonable confidence and the one that should not be
analysed in details. A comprehensive model-data comparison requires thus expertise from
both sides. Secondly, taking advantage of both model results and observations is time-
consuming. Modellers generally analyse data only if they are already compiled in large
data sets and make qualitative comparisons to show that the model is doing a good job.
Alternatively, they focus on one particular experiment or campaign without looking at other
data sets.

The International Polar Year 2007/8 (IPY) is a unique opportunity to improve the
collaboration between scientists that collect data and modellers. A lot of new and
interesting observations using both satellites and ground campaigns will be obtained
during IPY. Making those data available rapidly to the modelling community will allow to
perform common analysis of the data and to propose new hypotheses on the basis of both
observations and models. Furthermore, modellers could help in the design of field
experiments by, for instance, identifying regions where data are missing and where
important processes in the model are occurring. It could also provide a good example to
follow for future research programmes, proposing a way to optimise interactions between
models and data in polar regions. In our group, we could provide model results on nearly
real time (delay of about 1 month) for the ocean and the sea-ice cover in both polar
regions. These results could be compared thoroughly with the in-situ and satellite data
collected during the IPY. In addition, we have performed simulations of the evolution of
climate over the last millennia that could be compared with various proxies obtained in
polar regions.

4. Logistical requirements
As our group is mainly involved in numerical modelling, we do not have major

logistical requirements. On the other hand, our activities depend on data collected by other
groups, that have potentially large needs for logistics.
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