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Over land a significant amount of water is stored in the soil, of which soil moisture in the top meter has the
largest influence on the atmosphere through various interactions. Soil moisture shows similar long-term memory
effects as sea-surface temperatures (SST) as a result of its integrative behaviour (e.g. Seneviratne et al, 2010).
Nevertheless soil moisture initialization is generally not considered in operational seasonal forecasting. It would be
especially promising in the midlatitudes where seasonal soil moisture variations are large and seasonal predictions
based on SST initialization only have generally limited or no significant skill (in particular in Europe), due to
the lack of regular SST oscillation patterns such as those impacting tropical climate. Recent research suggests
that a realistic soil moisture initialization can improve subseasonal forecast skill significantly in regions with
high-quality precipitation data and strong land-atmosphere coupling (Koster et al. 2010a,b; van den Hurk et al.
2010).

We present here a comprehensive analysis of soil moisture memory characteristics in Europe, based on
available measurements from various regions across the continent. The analysis considers temporal and spatial
variations in soil moisture memory, as well as its dependency on the soil moisture regime. The analysis is based
on models proposed by Delworth and Manabe (1988) and Koster et al. (2001) as well as an extension thereof. The
findings are also compared with memory characteristics of the Community Land Model and the Simple Biosphere
Model based on simulations over the continent. This allows us to identify respective strengths and weaknesses of
the land models, which is particularly relevant for the possible development of seasonal forecasting applications.

References

Delworth, T.L., S. Manabe, 1988. The influence of potential evaporationon the variabilities of simulated
soil wetness and climate. Journal of Climate 1, 523-547.

Koster, Randal D., Max J. Suarez, 2001. Soil Moisture Memory in Climate Models. J. Hydrometeor, 2,
558-570.

Koster, Randal D., S. Mahanama, T.J. Yamada, G. Balsamo, M. Boisserie, P. Dirmeyer, F. Doblas-Reyes,
C.T. Gordon, Z. Guo, J.-H. Jeong, D. Lawrence, Z. Li, L. Luo, S. Malyshev, W. Merryfield, S.I. Seneviratne,
T. Stanelle, B. van den Hurk, F. Vitart, and E.F. Wood, 2010a: Contribution of land surface initialization to
subseasonal forecast skill: first results from a multi-model experiment. Geophys. Res. Lett., 37.

Koster et al., 2010b: The Second Phase of the Global Land-Atmosphere Coupling Experiment: Soil Mois-
ture Contributions to Subseasonal Forecast Skill. J. Hydrometeor, submitted

Seneviratne, S.I., T. Corti, E.L. Davin, M. Hirschi, E.B. Jaeger, I. Lehner, B. Orlowsky, and A.J. Teuling,
2010: Investigating soil moisture-climate interactions in a changing climate: A review. Earth-Science Reviews,
99, 3-4, 125-161

Van den Hurk, B., F. Doblas-Reyes, G. Balsamo, R. D. Koster, S. Seneviratne, H. Camargo Jr, 2010: Clim
Dyn, submitted



