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	Summary and Purpose of Document
This document stresses the importance of observations in Antarctic for data assimilation processes which initialize all numerical weather prediction model for short-range, medium-range and long-range.  



ACTION PROPOSED

The working group is invited to:

(a) To review the information contained in this document;
(b) To review the statement of observation requirements for long-range forecasting, where what is related to the Antarctic Region is listed. 

______________

Appendix:
Observation data needs (relative to the Antarctic) for producing global long–range forecasts

DISCUSSION


The Appendix is an extract of a statement of observation requirements for long-range forecasting, where what is related to the Antarctic Region is listed.

The importance of observations in Antarctic for data assimilation processes which initialize all numerical weather prediction model for short-range, medium-range and long-range needs to be stressed.  
Ice and snow observations:  thickness, coverage and air temperature are very important.  In models, the snow temperature varies due to the combined effect of top energy fluxes, basal heat flux and the melt energy.  For example, the heat capacity of the snow deck is a function of its depth and the snow density, which is a prognostic quantity depending on snow age following (Douville et al. 1995).  The snow thermal conductivity changes with changing snow density.  The snow albedo changes exponentially with snow age.

_____________

APPENDIX
OBSERVATION DATA NEEDS (RELATIVE TO ANTARTIC) FOR PRODUCING GLOBAL LONG-RANGE FORECASTS (updated April 2006)

This Statement of Guidance (SOG) was developed through a process of consultation to document the observational data requirements to support seasonal-to-interannual (SIA) climate prediction.  
1.
Introduction


Coupled atmosphere-ocean models are used to produce seasonal-to-inter-annual forecasts of climate.  It is noted that historical data sets also play an important role in SIA prediction by supporting calibration and verification activities.  
2.
Data Requirements

2.1
Sea surface temperature 


Accurate SST determinations are important for SIA forecast models.  Ships and moored and drifting buoys provide observations of good temporal frequency and acceptable accuracy, but coverage is marginal or worse over large areas of the Earth.  Instruments on polar satellites provide information with global coverage in principle, good horizontal and temporal resolution and acceptable accuracies (once they are bias-corrected using in situ data), except in areas that are persistently cloud-covered.  Geostationary imagers with split window measurements are helping to expand the temporal coverage by making measurements hourly and thus creating more opportunities for finding cloud-free areas and characterising any diurnal variations (known to be up to 4 degrees C in cloud free regions with relatively calm seas).  Microwave measurements provide acceptable resolution and accuracy and have the added value of being able to ’see through’ clouds.  Blended products from the different satellites and in-situ data can be expected to be good for SIA forecasts.
There is a requirement for high quality, fast delivery SST (ideally with accuracy < 0.1 deg C on 100 km spatial scale and < 0.25 deg C on 10 km spatial scale, available within 24h (by SST we mean e.g. bulk temperature at 2m depth).

2.2
Ocean wind stress


Ocean wind stress is a key variable for driving ocean models. It is important to recognise the complementarity between surface wind and surface topography measurements.  Current models use winds derived from Numerical Weather Prediction (NWP), from specialist wind analyses or, in some cases, winds inferred from atmospheric models constrained by current SST fields.  Satellite surface wind speed and direction measurements are now the dominant source of this information.  Currently their data reach SIA models mostly through the assimilated surface wind products of NWP, where their positive impact is acknowledged.  Overall, a two-satellite scatterometer system, or its equivalent, would provide good coverage and acceptable frequency, and it would complement the ocean-based systems.  At this time, continuity and long-term commitment are a concern.  Improved integration of the data streams and operational wind stress products from NWP and other sources will be needed to achieve acceptable or better coverage, frequency and accuracy.
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 (precipitation minus evaporation) could help give a better definition of the mixed layer structure.  
2.3
Subsurface temperature 


Many, but not all, SIA forecast models assimilate subsurface temperature and salinity data, at least in the upper ocean (down to ~500 m depth).  The Ships-of-Opportunity Programme (SOOP) provides data of acceptable spatial resolution over some regions of the globe but the temporal resolution is marginal.  The Argo Project is providing global coverage of temperature and salinity profiles to ~2000 m, mostly with acceptable-to-good spatial resolution.

2.4 Salinity
Salinity is becoming an important parameter.  Some models are starting to make use of such data in the ocean data assimilation.  ARGO is a major source of salinity observations.  It provides global coverage of temperature and salinity profiles to ~2000 m, mostly with acceptable-to-good spatial resolution.  Surface salinity will be measured by satellite in the forthcoming research mission.  There will be a need for continuity of those measurements.

2.5
Ocean current data


Models generally do not currently assimilate ocean current data, perhaps in part because data is limited.  However, because of the central importance of dynamics and advection, current data are important for testing and validation.  Inferred surface currents from drifting buoys are acceptable in terms of accuracy and temporal resolution but marginal in spatial coverage.  Satellite altimetry is also being used to infer the distribution of ocean currents.  Moored buoys are good in temporal coverage and accuracy, but marginal otherwise.  

2.6
Atmospheric data


Since several SIA systems are driven by winds and, in several cases, surface heat flux products from operational analyses, the global (atmospheric) observing system is fundamental for SIA forecasts and their verification

2.7 Land surface

Snow cover.  Snow cover and depth are important, particularly at short lead times (intraseasonal-to-seasonal).  Snow depth observations are marginal.

2.8 Sea Ice cover and thickness
Sea ice cover is important for high latitudes. It is implicitly included in the leading SST products.  Sea ice thickness is important for fluxes and would be useful for initialisation.  Too few ice thickness measurements are presently available.

2.9 Other data


There are many other data sets that may play a role in future-generation SIA forecast models.  Because these roles are largely unknown, it is premature to discuss the adequacy of observing systems to meet these needs; generally speaking, they are not expected to rank near the above data in terms of priority.  These data sets include:

· Ocean colour.  Ocean transparency is already included in several ocean models and is thought to be a factor in SIA models (helping to determine where radiation is absorbed).  Ocean colour measurements provide a means to estimate transparency.
· Clouds.  Poor representation of clouds remains a key weakness of most SIA models.  Better data are needed to improve parameterisations but these needs are adequately specified under NWP and elsewhere.
· Aerosols data such as volcanic ash is also required.  Continuity of satellite observations of volcanic aerosols is important.
· Stratospheric ozone concentration data might be of interest in the future for seasonal forecasting.
_____________

