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Summary and purpose of the document

This document discusses the data needs for Long Range Forecast.

ACTION PROPOSED

The meeting is invited to study this document and consider this information when making any necessary appropriate recommendations for data needs for LRF.

Data needs for long range forecast
An accurate description of the ocean, land surface and atmospheric conditions is the basic need to create the best initial conditions for long-range forecasts.  The ocean state is generally the most important, particularly for timescales beyond one or two months.  The land surface condition can also be important particularly during the first two months of the forecast.  In general, the quality of LRF is still much affected by model errors, and there is a real need for suitable data to assess and improve models. 

For an accurate description of the ocean condition the following are necessary:

(i) high quality, fast delivery SST (ideally with accuracy < 0.1 deg C on 100 km spatial scale, available within 24h ( by SST we mean eg bulk temperature at 2m depth).

(ii) Data used to force the ocean model, such as wind stresses.  High quality scatterometer winds are the best products available at the moment and need to be maintained operationally.  Additional data would always be useful.  For example data to allow better estimates of heat-fluxes and P-E could help give a better definition of the mixed layer structure.  

(iii) high quality, time homogeneous equatorial data: Temperature, Salinity and velocities.  TAO array is a vital backbone in the Pacific.  Data at higher vertical resolution, enhanced salinity and enhanced real-time velocity would be beneficial.  However the full benefit of additional data may require further improvements of the ocean assimilation systems.  Ocean observation system over Equatorial Atlantic is deficient in moorings.  Moorings at and near the equator are likely to be most important.  Equatorial moorings in the Indian ocean are also likely to be useful.

(iv) broad-scale ocean sub-surface T and S data.  In overall terms the ARGO array should be largely sufficient to meet these needs.  Possibly higher density sampling in active regions of the open ocean (eg Gulf stream, Kuroshio extension) might be helpful, but this remains to be demonstrated (both in terms of how suitable the present data are, and the impact of SST anomalies on the atmosphere in these areas).

v) Real time delivery of satellite derived sea level data.  The spatial coverage provided by the Altimeter data has been proved to be valuable.

(vi) Suitable data for sea-ice might be helpful.  This is not yet a high priority need, but is already an issue as regards local effects.

(vii) Satellite derived surface salinity data might prove useful, but we will be in a better position to report on this after learning from the forthcoming missions.

In order to have a realistic representation of the land surface conditions the following are necessary:

(i) An accurate soil moisture analysis (together with consistent analyses of the past) in order to provide realistic soil moisture initial conditions to the LRF. This is very important for 1-2 month range forecasts in some parts of the world. Data describing soil water content, river run off, soil type, vegetation, land use (and its changes) are also needed in order to validate and improve the surface schemes.

(ii) Snow cover, depth and mass. Both for real time analyses and consistent analyses of the past.

(iii) Global data that can be used to validate the LRF.  This is particularly important for rainfall, where high quality, high density and readily available data would be of great value both for assessing model quality, and, more importantly, empirical downscaling global model output for local use.

Thanks to Numerical Weather Prediction systems a sufficiently accurate description of the atmospheric conditions is already largely available. 
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