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Using paleoclimate proxy-data to select an optimal
realisation in an ensemble of simulations of the climate
of the past millennium.
H. Goosse(1), H. Renssen (2), A. Timmermann (3), R.S. Bradley (4), M.E. Mann (5)
(1) Université Catholique de Louvain, Institut d’Astronomie et de Géophysique G. Lemaître,
Chemin du Cyclotron, 2, B-1348 Louvain-la-Neuve, Belgium (Fax: 32-10-47-47-22, e-mail:
hgs@astr.ucl.ac.be), (2) Faculty of Earth and Life Sciences, Vrije Universiteit Amsterdam, De
Boelelaan 1085, 1081 HV Amsterdam, The Netherlands, (3) IPRC, SOEST, University of
Hawaii, 2525 Correa Road, Honolulu, HI 96822, USA, (4) Department of Geosciences,
University of Massachusetts, 611 North Pleasant Street Amherst, MA 01003-9297, USA, (5)
Department of Environmental Sciences, Clark Hall, University of Virginia, Charlottesville, VA
22903, USA

We present a technique that combines in an optimal way model results and proxy-
data time series in order to obtain states of the climate system consistent with model
physics, reconstruction of past radiative forcing and proxy records. To achieve this
goal, we select among an ensemble of simulation covering the last millennium per-
formed with a low-resolution 3-D climate model the one that minimise a cost function.
This cost function measures the misfit between model results and proxy records. In the
framework of the tests performed here, an ensemble of 30 to 40 simulations appears
sufficient to reach correlations between model results and proxy time series that have
the same magnitude as the correlations between proxy time series and measurement
over the instrumental era, illustrating the skill of the method at a reasonable cost. A
first application of the method is proposed by analysing the temperature evolution at
the hemispheric scale resulting from the procedure. Although this scale is not directly
constrained by the method, the agreement between model results and reconstruction
is very good. Those favourable results suggest promising perspectives for the method.


