Grib data format into H*Wind

The Gridded Binary data files (GRIB), which are output files generated by computer forecasting models. The NOAA/National Center for Environmental Prediction (NCEP) used the wgrib script to decode the GRIB data. Wgrib uses several commands to study the parameters within the corresponding model. More information on wgrib can be found in 

http://www.cpc.ncep.noaa.gov/products/wesley/wgrib.html
The wgrib commands used were:

./wgrib –V gribfilename

-Enlist each parameter within the model, specifies the initial latitude and longitude of the grid, the number of grids, the dimensions, the minimum and maximum data values for each parameter, etc.

Example 1

rec 3:9188:date 2004091200 UGRD kpds5=33 kpds6=105 kpds7=35 levels=(0,35) grid=255 35 m above gnd 12hr fcst:

  UGRD=u wind [m/s]

  timerange 0 P1 12 P2 0 TimeU 1  nx 60 ny 60 GDS grid 0 num_in_ave 0 missing 0

  center 7 subcenter 0 process 70 Table 2 scan: WE:SN winds(N/S) 

  latlon: lat  16.375000 to 21.291000 by 0.083000  nxny 3600

          long -83.791000 to -78.874000 by 0.083000, (60 x 60) scan 64 mode 128 bdsgrid 1

  min/max data -66.5 60.8  num bits 11  BDS_Ref -665  DecScale 1 BinScale 0

From this listing, the initial latitude and longitudes were obtained to use as part of the Script 2, below. Note that the latitudes and longitudes vary for each forecast time within each run. 

Using

./wgrib –v gribfilename

An inventory of the parameters is obtained

Example 2

1:4:D=2004091200:PRMSL:MSL:kpds=2,102,0:12hr fcst:winds are N/S:"Pressure reduced to MSL [Pa]

2:4596:D=2004091200:APCP:sfc:kpds=61,1,0:6-12hr acc:winds are N/S:"Total precipitation [kg/m^2]

3:9188:D=2004091200:UGRD:35 m above gnd:kpds=33,105,35:12hr fcst:winds are N/S:"u wind [m/s]

4:14230:D=2004091200:VGRD:35 m above gnd:kpds=34,105,35:12hr fcst:winds are N/S:"v wind [m/s]

5:19272:D=2004091200:TMP:sfc:kpds=11,1,0:12hr fcst:winds are N/S:"Temp. [K]

6:22064:D=2004091200:UGRD:50 mb:kpds=33,100,50:12hr fcst:winds are N/S:"u wind [m/s]

And the sections in red were used as part of Script 1 below, to obtain the text files from the model output.

Script 1

#!/bin/sh

ls *.f* | while read line

        do

                echo opening $line

                ~/wgrib -s $line | grep ":PRMSL:" | ~/wgrib -i -text $line -o $line.PRMSL.txt

                ~/wgrib -s $line | grep ":TMP:sfc:" | ~/wgrib -i -text $line -o $line.TMPsfc.txt

                ~/wgrib -s $line | grep ":RH:1000 mb:" | ~/wgrib -i -text $line -o $line.RH.txt

                ~/wgrib -s $line | grep ":HGT:1000 mb:" | ~/wgrib -i -text $line -o $line.HGT.txt

                ~/wgrib -s $line | grep ":UGRD:35 m above gnd:" | ~/wgrib -i -text $line -o $line.UGRD.txt

                ~/wgrib -s $line | grep ":VGRD:35 m above gnd:" | ~/wgrib -i -text $line -o $line.VGRD.txt

        done
More information on how to extract text files in
ftp://ftp.cpc.ncep.noaa.gov/wd51we/wgrib/readme
Once all parameters were obtained, and the latitudes and longitudes from each file were known. The following script was created using perl programming language and used to accommodate all the data in HSA format.

Script 2

#!/usr/bin/perl

#This program reads GFDL output data obtained through wgrib and converts it to HSA (lf) format.

#Isha M. Renta Lopez

#open the data files

open (GFDLU,'<',"ivan09l.2004091200.gribn3.f00.UGRD.txt") || die "Error opening file.";

open (GFDLV,'<',"ivan09l.2004091200.gribn3.f00.VGRD.txt") || die "Error opening file.";

open (GFDLP,'<',"ivan09l.2004091200.gribn3.f00.PRMSL.txt") || die "Error opening file.";

open (GFDLT,'<',"ivan09l.2004091200.gribn3.f00.TMPsfc.txt") || die "Error opening file.";

open (GFDLR,'<',"ivan09l.2004091200.gribn3.f00.RH.txt") || die "Error opening file.";

open (GFDLH,'<',"ivan09l.2004091200.gribn3.f00.HGT.txt") || die "Error opening file.";

#creates lat/lon files

#open (LAT,'>>',"lat.txt") || die "Error opening file.";

#open (LON,'>>',"lon.txt") || die "Error opening file.";

#assign the data files to a list

@lgfdlp=<GFDLP>;

@lgfdlu=<GFDLU>;

@lgfdlv=<GFDLV>;

@lgfdlt=<GFDLT>;

@lgfdlr=<GFDLR>;

@lgfdlh=<GFDLH>;

#removes the first line from the list

splice(@lgfdlp,0,1,());

splice(@lgfdlu,0,1,());

splice(@lgfdlv,0,1,());

splice(@lgfdlt,0,1,());

splice(@lgfdlr,0,1,());

splice(@lgfdlh,0,1,());

open (U10M,'>>',"ivan09l.2004091200.gribn3.f00.U10M.txt") || die "Error opening file.";

open (V10M,'>>',"ivan09l.2004091200.gribn3.f00.V10M.txt") || die "Error opening file.";

#creates lists

@z0=();

@W35m=();

@Ust=();

$kconst=0.4;

@W10=();

@theta10=();

@U10=();

@V10=();

#converts the 35m winds into 10m winds

for($d=0;$d<3600;$d++)

   {

    $W35m[$d]=sqrt($lgfdlu[$d]**2+$lgfdlv[$d]**2); #magnitude of 35m winds

    if($W35m[$d]<=12.5)

        {


#35 to 10m wind reduction equation for W35 less than 12.5 m/s

        $z0[$d]=1000*0.0185/9.8*(0.00053*$W35m[$d]**2+0.0286*$W35m[$d]-0.0137)**2; 

        }

    else

        {


#35 to 10m wind reduction equation for W5 greater than 12.5 m/s


$z0[$d]=0.0739*$W35m[$d]-0.58;     


}

    $z0[$d]=$z0[$d]*0.001; #changes z0 from mm to m

    $Ust[$d]=($W35m[$d]*$kconst)/(log(35/$z0[$d])); #Calculates U* - Powell et al. 2003 eq. (1)

    $W10[$d]=($Ust[$d]/$kconst)*log(10/$z0[$d]); #Calculates 10 m wind magnitude

    $theta10[$d]=atan2($lgfdlu[$d],$lgfdlv[$d]); #calculates 35m wind direction. Assumed wdir35=wdir10

    $U10[$d]=$W10[$d]*sin($theta10[$d]); #Calculates the U10 component

    $V10[$d]=$W10[$d]*cos($theta10[$d]); #Calculates the V10 component

    printf U10M "$U10[$d]\n"; 

    printf V10M "$V10[$d]\n";

    }

#calculates the lat/long and place it in a file

$xbeg=82.125;

$ybeg=15.708;

for($j=0;$j<60;$j++)

     {    

        for($k=0;$k<60;$k++)    

            {

            $lon=($xbeg-($k*(0.08333333)));

            $lat=($ybeg+($j*(0.08333333)));

            printf LAT "$lat\n";

            printf LON "$lon\n";

            }

        }

open (LATI,'<',"lat.txt") || die "Error opening file.";

open (LONI,'<',"lon.txt") || die "Error opening file.";

open (U10M2,'<',"ivan09l.2004091200.gribn3.f00.U10M.txt") || die "Error opening file.";

open (V10M2,'<',"ivan09l.2004091200.gribn3.f00.V10M.txt") || die "Error opening file.";

open (ALLF.'>>',"ivan09l.2004091200.gribn3.f00.ALLF.txt") || die "Error opening file.";

#assigns lat/lon and U10 and V10 files to lists

@lgfdllat=<LATI>;

@lgfdllon=<LONI>;

@U10m2=<U10M2>;

@V10m2=<V10M2>;

#organizes the data files in one file .ALLF.txt

for($i=0;$i<3600;$i++)    

    {

        print "04 040912. 000000";

        $fcontentlat=$lgfdllat[$i];

        printf (" %7.3f",$fcontentlat);

        $fcontentlon=$lgfdllon[$i];

        printf ("%8.3f",$fcontentlon);

        $pressv=$lgfdlp[$i]/100;

        printf (" %6.1f",$pressv);

        $fcontentt=$lgfdlt[$i];

        printf (" %6.1f",$fcontentt);

        $fcontentr=$lgfdlr[$i];

        printf (" %6.1f",$fcontentr);

        $fcontenth=$lgfdlh[$i];

        printf ("  %6.1f",$fcontenth);

        $U10m=$U10m2[$i];

        printf ("%6.1f",$U10m);

        $V10m=$V10m2[$i];

        printf (" %6.1f",$V10m);

        print " GFDL\n";

    }

close(GFDLU);

close(GFDLV);

close(GFDLH);

close(GFDLR);

close(GFDLT);

close(GFDLP);

close(LATI);

close(LONI);

close(U10M);

close(V10M);

close(ALLF);

Example of the output from Script 2:

04 040912. 120000  16.375  83.791 1002.8   29.4   69.5    25.0  12.6   -3.6 GFDL

04 040912. 120000  16.375  83.708 1002.8   29.4   68.8    25.0  12.5   -3.6 GFDL

04 040912. 120000  16.375  83.624 1002.7   29.4   66.4    24.0  12.5   -3.6 GFDL

04 040912. 120000  16.375  83.541 1002.7   29.3   66.0    24.0  12.9   -3.7 GFDL

04 040912. 120000  16.375  83.458 1002.6   29.3   66.6    23.0  13.0   -3.5 GFDL

04 040912. 120000  16.375  83.374 1002.5   29.3   65.4    22.0  13.4   -3.1 GFDL

04 040912. 120000  16.375  83.291 1002.4   29.3   65.7    21.0  14.1   -3.5 GFDL

04 040912. 120000  16.375  83.208 1002.3   29.2   66.6    20.0  13.9   -2.7 GFDL

04 040912. 120000  16.375  83.124 1002.2   29.2   64.7    20.0  14.4   -2.9 GFDL

The file obtained from each run of this script had the HSA format and it was ingested in H*Wind (Powell and Houston 1996, Powell et al., 1998) and analyzed. 

