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GENERAL PRINCIPLES AND BACKGROUND:

The biggest issue for this Working Group was considered to be biases, in both sea level pressure and winds, both temporally and spatially. The real concern is artificial long term trends in the data, as identified by Cardone et al. (1990) and Ward and Hoskins (1996), among others.

Approaches to deal with the biases in wind speed have been proposed by Ward and Hoskins, da Silva, Cardone et al., Lindau. The first two also produced global data bases of adjusted wind observations.  

Other potentially useful techniques include a geostrophic balance approach for areas outside the tropics (e.g. poleward of 10 degrees); an equatorial sea level approach was also considered a possibility, either as a diagnostic or a constraint.

For gridded data sets, error estimates of wind and pressures should be more than simple grid box uncertainties; instead they should be error covariance structures.  

A basic requirement is to develop a general access data base, with adjustments applied,  that people can easily use. However, the original data should be archived unadjusted, while adjusted data are added to the general access data base as new fields as they are developed.

Errors in monthly-average NWP reanalysis winds is relatively small north of 25N. The Southern ocean is definitely a problem due to sampling.

Instrumental wind observations should be reported as measured, with appropriate metadata relating to height, location, etc. Wind observations should NOT be reduced to 10m before transmission or logging. It should be recommended to JCOMM, through the Expert Team on Marine Climatology, that this principle be implemented.

A link is required with the technical group (Working Group II) to provide a short index listing of available data sets, e.g. HADSLP. 

Working Group III (Pressures and Winds) also recommends that Working Group II set up a data bank that includes all mentioned wind and pressure products identified in this summary.

What the MSL Pressure / Wind group needs to produce:

Monthly sea level pressure data set back to 1871, including land, within 12 months; 

Monthly sea level pressure data set constrained by the winds, in the far future (by IPCC 2006).

Individual wind observations, e.g. in LMRF format. 

Monthly winds, as in COADS Monthly Summary Groups. 

If the individual wind observations in the COADS data base were bias adjusted, monthly and other time-scale (e.g. pentad) averages of observed winds could easily be created. A uniform data base for estimated winds could be created, at least back to the time at which the Beaufort scale became the standard for estimation. For measured winds, the biases could also be decreased by applying any of a number of height reduction algorithms in conjunction with WMO47 metadata and some assumptions on measurements where WMO47 is not available. a better product 

Monthly winds could be derived from the mean sea level pressure data base, except near the equator.  However a probably substantially more accurate product, including the tropics, could be  produced by a system that considered both sea level pressure data and wind data.An example is the extended reanalysis approach put forward by Gil Compo (pre-1948), if this can be proven to be viable.

RECOMMENDATIONS AND SCHEDULE:

By spring 2003:

1. Hadley Centre global monthly Mean Sea Level Pressure data set HadSLP should be completed for 1871 to date.

2.   The Terms of Reference of the AOPC/OOPC Mean Sea Level Pressure Working Group should be expanded to include the homogenization and analysis of surface winds, especially over the oceans, and their consistency with surface pressure.

By spring 2004:

1. FSU will have a non-global (Pacific & Indian Oceans) data set of surface wind and mean sea level pressure, fluxes, etc. 1950 onward

2a. Investigate appropriate techniques for adjustment of estimated wind speed observations in COADS, including recent methodology of Lindau, and Ward and Hoskins (1996).

2b. Investigate appropriate techniques for adjustment of measured wind speed observations in COADS, including methodologies of Smith, Walmsley, Cardone and Ward and Hoskins (1996).

3a. Adjust estimated wind observations (LMRF) in COADS using technique from 2a.

3b. Adjust measured winds using technique from 2b with WMO47 and buoy metadata base.

3c. Make the proposed improved winds available to future reanalysis projects

4. Compute monthly winds for 1854-200x using adjusted estimated and measured winds.

5. Compare revised COADS monthly summaries (from #4 above) with present COADS monthly summaries, and also with other established regional and global climatologies, including Ward and Hoskins, FSU wind climate, Swail and Cardone, Da Silva, new Lamont-Doherty climate. Comparisons should include wind derivatives (curl and divergence), which are relatively important for forcing ocean models.

6. Use of historical daily Mean Sea Level Pressure fields as background to Meteorological Service of Canada kinematic analysis program to extend this back in time should be investigated.

7. Biases from the Maury pressure data set should be investigated.

8. More observations on pressure are needed to improve historical MSLP analyses. Therefore, a priority is to get new marine data sources digitized and implemented into COADS; this activity will carry on into the 2006 time frame 

9. The new buoy metadata base should be populated with current and historical data; the buoy metadata should be merged with the buoy observations in the IMMA format.

10. Make available, at least on a limited basis, Liz Kent's merged COADS and WMO47 data base, including track check for 1980-97; update this merged and track check file; incorporate into the IMMA format archive.

By 2006, for IPCC:

1. Improved monthly (and daily if possible) surface pressure for land stations should be made available for blended land-marine analysis.

2. Production of a combined daily sea level pressure and surface wind product would be very useful for study of extreme winds and waves at sea. Tropical and extratropical cyclones are included. These extremes are crucial for coasts and oil platforms as well as shipping. However there are parts of the world where analysis is impossible, and this must be clearly set out.  The work needs to be done in a preliminary form by 2005 for reviewing and testing.
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