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Wind data

This readme file accompanies the wind speed data from the CCMP (cross calibrated multi-platform winds) on a grid that facilitates its use in the RECCAP regional ocean analyses. 

Access to the data in native format and important background information on the product can be found at:

http://podaac.jpl.nasa.gov/DATA_CATALOG/ccmpinfo.html
In short, "the data set combines data derived from SSM/I, AMSRE, TRMM TMI, Quikscat and other missions using a variational analysis method (VAM) to produce a consistent climatological record of ocean surface vector winds at 25-km resolution."

The dataset consists of several files in support of the regional ocean RECCAP analysis. All products were derived from the level 3.0, 6-hourly CCMP winds at 25-km spatial resolution.

The products are provided in following files and directories:

A.   [CLIM_CCMP] Monthly mean wind <u>, the winds at 10-m height, and second moment <u2> on 4˚ by 5˚ grid to match the monthly ∆pCO2 climatology of Takahashi et al. [2009].  The monthly ∆pCO2 climatology can be found at:

http://www.ldeo.columbia.edu/res/pi/CO2/carbondioxide/air_sea_flux/month_flux_2006b.txt

The columns for the monthly mean CCMP product on 4˚ by 5˚ degree grids are:



Lat: Latitude, centerpoint of grid box (at 4˚ spacing) 



Long: Longitude, centerpoint of grid box (at 5˚ spacing)



Month:  1-12


<u10>:  monthly mean wind speed based on 20 years of data derived from 6-hourly 


winds at 25-km resolution



<u10^2>: monthly mean second moment of winds based on 20 years of data  


derived from 6-hourly winds at 25-km resolution



<u10^2>/<u10>^2:  ratio of the mean of the square winds and square of the mean winds, 


sometimes referred to as the enhancement factor 
B.  [Annual_CCMP] This directory contains 40 comma delimited files and two NETCDF files of Monthly fields at 1˚ by 1˚ of mean wind <u> and second moment <u2> from 1990 to December 31, 2009. The file names for the .CSV file are [YEAR_U.CSV] and [YEAR_U2.CSV] where YEAR is 1990 through 2009. The columns for the monthly CCMP product on 1˚ by 1˚ degree grids for the .CSV files are:



Lat: Latitude, centerpoint of grid box (at 1˚ spacing)
Long: Longitude, centerpoint of grid box (at 1˚ spacing)


Month: JAN, FEB, MAR,…. 



<u10>:  monthly mean wind speed derived from 6-hourly winds at 25-km resolution

or:



<u10^2>: monthly mean second moment of winds derived from 6-hourly winds at 25-km 

resolution

The file names for the .nc file are CCMP_U_mn.nc and CCMP_U2_mn.nc. The structures for the monthly CCMP product on 1˚ by 1˚ degree grids for the .nc files are:


dimensions:

        

lat = 180; long = 360; time = UNLIMITED ; // (240 currently)

variables:

       

float lat(lat) ;

              

lat:units = "degrees_north" ;

               

lat:actual_range = "89.5 -89.5" ;

               

lat:axis = "y" ;

               

lat:coordinate_defines = "center" ;

       

float long(long) ;

              

long:units = "degrees_east" ;

               

long:actual_range = "0.5 359.5" ;

               

long:axis = "x" ;

                

long:coordinate_defines = "center" ;

        

float time(time) ;

             

time:units = "months since 1990-01" ;

                

time:actual_range = "1990-01 2009-12" ;

                

time:delta_t = "0000-01" ;

                

time:axis = "t" ;

        

float U(time, lat, long) ;

                

U:long_name = "10m wind speed" ;

                

U:units = "m/s" ;

                

U:cell_methods = "time:mean" ;

                

U:missing_value = "-9.999e+02" ;


     or:

float U2(time, lat, long) ;

                

U2:long_name = "second moment" ;

                

U2:units = "m2/s2" ;

                

U2:cell_methods = "time:mean" ;

                

U2:missing_value = "-9.999e+02" ;
// global attributes:

               :title = "Monthly mean wind speed (U) data" 
                           or "Monthly mean second moment (U2) data";

               :source = "The level 3.0, 6-hourly CCMP winds at 25-km spatial resolution";

               :reference = "http://podaac.jpl.nasa.gov/DATA_CATALOG/ccmpinfo.html";

Gas transfer velocity

The recommended gas transfer velocity for the RECCAP analyses has the following functional form:


k =   0.251 (Sc/660)-0.5   <u2>

where Sc is the Schmidt number of CO2 at sea surface temperature SST (and sea surface salinity SSS). The Sc of CO2 is: Sc = 2073.1-125.62×SST+3.6276×SST2-0.043219×SST3 [Wanninkhof, 1992]
The coefficient is determined from the bomb 14C inventory in the ocean according to Sweeney et al. [2007].
If the monthly mean winds <u> are used the equation will be


k =   0.292 (Sc/660)-0.5   <u>2
However, using <u2> rather than <u>2 is recommended because of the spatial trends in the wind speed variability. 
Checks and Global values

The CCMP wind product as average over 4˚ × 5˚ gird yields an average 22-year mean of 

<u> = 7.6 m s-1
<u2> = 69.1 (m s-1)2
<k> = 15.95 cm hr-1
<Flux> = -1.19 Pg C yr-1    using k (cm hr-1) = 0.251 <u2> (m s-1)2
Applied to the Takahashi ∆pCO2 climatology (downloaded October 2010).  For comparison the net sea-air flux determined by Takahashi et al. [2009] using NCEP-2 winds is -1.38 Pg C yr-1.
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