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Proper treatment of soil moisture is important for an accurate modelling of the boundary layer structures during the day - especially in weather situations which are strongly influenced by a physical forcing from the surface. Among the various parameters describing the physical state of the Earth surface the soil moisture plays a crucial role. The present contribution mainly confines to validation of various moisture simulations, which can either be operational predictions performed by an NWP-model or 1D-simulations completely driven by measurements. 

Since January 2005 soil moisture predictions based on the new multi-layer scheme are available from LME-runs. First validation results of the whole year 2005 are presented (T1,T2). For the first time, the range (green band) is also indicated, in which the measurements of the various moisture sensors vary. It increases with soil depth. Whereas the LME-predictions still touch its lower boundary during spring, they are increasingly too low towards summer and autumn. Most of all, this effect is striking in the layer between 27-81cm, from which the plants mainly withdraw the water. Besides the LME predictions analogous AMBAV-simulations have been included, too. They agree essentially better with the measurements during summer and autumn mostly not leaving the green band. Due to this acceptable agreement such simulations are performed in various model regions from Finland to Spain in order to preliminary assess the reliability of the LME-predicted values. Whereas a reasonably good agreement has been found between both models at Viitasaari/Fin (T3) and Moron de la Frontera/Spain (T4) (Spain), strong deviations occur again at Falkenberg site (T5) in 2006. Here, sandy soil has been assumed in the LME which yields in contrast to reality to very dry layers, especially in the lowest one, whereas AMBAV – using more really silty sand - fairly well agrees with the measurements up to June. That clearly affirms the usability of the AMBAV-based proxy data as acceptable benchmark to assess the LME-predicted soil moistures.  

In order to find out the main reasons of the strong drying-up processes stand-alone-simulations are very useful. A simplified model comparison (T6) between AMBAV, LSPM and TERRA simulations during 2005 without vegetation indicates some problems with the soil type ‘sand’ used in TERRA and the model’s sensitivity against precipitation. Therefore, the hydrological parameterisations should also be revised next. 

Finally, some proposals will be made to support the improvement of soil moisture treatment. by a high-resolved soil moisture analysis which should be widely based on measurements, cover e.g. the whole LMK area and provide continuously initial moisture fields as real as possible for model test runs and validation studies. Up to now, a principle solution has been developed for the year 2005 (an example is shown in T7). At present the procedure uses as sole measurements hourly analyses of 2m-temperature, 10m-wind speed and RADAR data of precipitation.
In order to improve the reliability of the moisture fields the soil type map of the LMK has been updated in the larger environment of Lindenberg. Since February 2006 satellite-derived data of G and A radiation at surface and of the diffuse solar albedo are available in hourly resolution from our CMSAF-group and already on the LMK grid in order to replace the model values. In an example from May 31, 2006 12 UTC (T8) measured and modelled fields of Global radiation and solar albedo are compared with each other. This reveals that the reduction effect due to the compact cloudiness in the central part is reasonably well predicted, but there are a lot of deviations around. The the albedo charts referring to under nearly cloudless conditions (June 12, 2006 12UTC) indicate that the real albedo is in some regions much more structured compared with the model data. 

In the scale-refined LMK the impact of the model vegetation on the model forcing from the surface should be more precisely parameterised. Comparisons of measured soil moistures (T9) and turbulent heat fluxes (T10) between the forest (Storkow Forest, coniferous forest) and field (Falkenberg, grass) sites nearby Lindenberg reveal characteristic differences due to soil type and vegetation, whose Bowen ratio is not even qualitatively correct reproduced by the LMK in monthly mean (July 2005). In particular, the forest-related sensible heat flux does not reach the observed maximum values around noon, which damps the turbulence development during the day.















































































