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Summary and purpose of the document

This document reports on land surface data requirements for seasonal and inter-annual forecasts. 

ACTION PROPOSED

The meeting is invited to consider this information for discussions.
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DISCUSSION

Soil moisture initial conditions are a crucial element in the forecast performance in mid-latitudes spring/summer (Beljaars, 1996) and might extend predictability over land in the monthly to seasonal range (Koster et al., 2004a, b).  Soil moisture drifts are ubiquitous in NWP models, due to deficiencies in land surface models and/or the forcing precipitation and radiative fluxes (Viterbo, 1996). 

Due to its extended memory, the relevant quantity to initialise is the soil water in the root layer.  There are no existent or planned direct observations of such quantity with global or even regional coverage.  Soil moisture analysis relies on proxy data.  Such data covers 3 main groups:

- Observations related to the surface-atmosphere feedback, or the partitioning of available energy at the surface into sensible and latent heat fluxes (e.g.  Screen-level temperature and humidity and early morning evolution of IR radiances in the window channels in geostationary platforms)  

- Observations related to the soil hydrology, such as microwave remote sensing; radiances are sensitive to water in the first top few cm of the soil. 

-  Remote sensing observations related to plant phenology, such as leaf area index (LAI), fraction of available photosynthetically active radiation (fAPAR), broadly based in the contrast in reflectances between the visible and NIR.  In as much as the phenological evolution of plants depends on available water, there is a soil water related signal in the LAI and/or fAPAR; conversely, assimilation of such quantities will constrain the model evaporation, impacting on the background soil moisture.

It is clear that without stringent caveats and constraints, the use of one of the 3 classes of observations presented above will alias information into the analysed soil moisture.  A strong synergy is expected from combining observations from each of the 3 classes above, because they sample "complementary directions" in the physical space. 

At ECMWF the use of screen-level parameters to initialise soil moisture is operationally implemented (Douville et al., 2000).  The system is very effective in correcting the model drifts in spring and summer, but soil moisture increments are a non-negligible part of the seasonal evolution of the surface water budget (Ferranti and Viterbo 2006).

