
3rd International Conference on Earth System Modelling
Vol. , 3ICESM-9, 2012
3rd International Conference on Earth System Modelling
© Author(s) 2012

A model-data comparison of the Holocene global sea surface temperature
evolution
G. Lohmann (1), M. Pfeiffer (1), T. Laepple (1), G. Leduc (2), and J.-H. Kim (3)
(1) Alfred Wegener Institute for Polar and Marine Research, Climate System, Bremerhaven, Germany
(gerrit.lohmann@awi.de, +49-(0)471-48311797), (2) Kiel University, Institute of Earth Sciences, Ludewig-Meyn-Str. 10,
24118 Kiel, Germany, (3) Royal Netherlands Institute for Sea Research, P.O. Box 59, 1790 AB Den Burg, Texel, The
Netherlands

We compare the ocean temperature evolution of the Holocene as simulated by climate models and reconstructed
from marine temperature proxies. We use transient simulations from a coupled atmosphere-ocean general circu-
lation model, as well as an ensemble of time slice simulations from the Paleoclimate Modelling Intercomparison
Project. The proxy dataset comprises a global compilation of marine alkenone- and Mg/Ca-derived sea surface tem-
perature (SST) estimates. Independently of the choice of the climate model, we observe significant mismatches be-
tween modelled and estimated SST amplitudes in the trends for the last 6000 yr. Alkenone-based SST records show
a similar pattern as the simulated annual mean SSTs, but the simulated SST trends underestimate the alkenone-
based SST trends by a factor of two to five. For Mg/Ca, no significant relationship between model simulations and
proxy reconstructions can be detected. We tested if such discrepancies can be caused by too simplistic interpre-
tations of the proxy data. We therefore considered the additional environmental factor changes in the planktonic
organisms’ habitat depth and a time-shift in the recording season to diagnose whether invoking those environmental
factors can help reconciling the proxy records and the model simulations. We find that invoking shifts in the living
season and habitat depth can remove some of the model-data discrepancies in SST trends. Regardless whether such
adjustments in the environmental parameters during the Holocene are realistic, they indicate that when modeled
temperature trends are set up to allow drastic shifts in the ecological behavior of planktonic organisms, they do
not capture the full range of reconstructed SST trends. These findings challenge the quantitative comparability of
climate model sensitivity and reconstructed temperature trends from proxy data.


