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#include <stdio.h>
#include <string.h>
#include <math.h>

#define IFOUT "yes" I*
#define MASK7 Ox7F

#define MASK1 0x80

#define UNDEF -19999.

#define SIZEOFBITBUF 50000

#define MAX_BUFF 50000

fl[30];

static char

yes :Output decoded data */

/*  buffer size for gpv */

BT 1

ol

/*

*/

/* TOOLS

*/

/*

*/

usage()

{
puts("¥n");

puts("Usage : GRIB2 <FILE-NAME>");

long longbybit(buf,pos,nbit)
unsigned long *pos,nbit;
unsigned char  buf{lMAX_BUFFI;

/* MAX_BUFF < 4294967295 2732 */

char 1,15
unsigned long
long lout=0;

long Ibig;

*buf2,*cbig;
mask,full=0xff;

unsigned char
unsigned char

Ibig=1;
cbig = (unsigned char *)&lbig;

buf2 = (unsigned char *)&lout;
pos8 = *pos / 8;
mg8 =*pos % 8;

if( (*pos + nbit) % 8 ==0) rem8 = 0;
else rem8 =8

nbytes = (mg8 + nbit + rem8) / 8;

mask =full >> mg8 + rem§;

for(i= 0 < nbytes -1 ;i++ ){

pos8,mg8,rem8,nbytes;

- ((*pos + nbit) % 8 );




if( 1 == chig[3] & 0x01 ) ii = 3 -i;
else in=i
buf2[iil = ( buflpos8 + nbytes -1 - i] >> rem8

| buflpos8 + nbytes -1 -i- 1] << 8 - rem8 );

}
if( 1 == cbig[3] & 0x01) ii = 4 - nbytes;
else i1 = nbytes -1;

buf2lii] = ( buflpos8] >> rem8 & mask );

*pos = *pos + nbit;
return(lout);

long convlong( unsigned char *string, int nbyte )

{

int 1,115
long numb=0;
long Ibig;

unsigned char  *chrwrk,*cbig;

Ibig=1;
cbig = (unsigned char *)&lbig;
/¥if( 1 == cbig[3] & 0x01 ) printf("BIG ENDIAN !!");*/
chrwrk = (unsigned char *)&numb;
for(i=0;1i<nbyte; i++) {

if( 1 == cbig[3] & 0x01 ) ii = 4 - nbyte + i;

else i1 = nbyte - 1-1;

chrwrkl[ii] = stringl[il;
}

return( numb );

}

float convfloat( unsigned char *string, int nbyte )

{

int 1,ii;
float numb=0.;
long Ibig;

unsigned char  *chrwrk,*cbig;

Ibig=1;
cbig = (unsigned char *)&lbig;

chrwrk = (unsigned char *)&numb;
for(i=0;i<nbyte; i++) {
if( 1 == cbig[3] & 0x01) ii = 4 - nbyte + i
else il =nbyte - 1-1;

chrwrkl[ii] = string[il;
H

return( numb );
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H
I* */
* used in identifydata( */
[* */
void fproduct(fl, mtn,pc,pn,nmem)

unsigned long mtn,pe,pn;

char f1[30];

long nmem;

{

char  wk[4];

fllo]l="X"

fil1]=X4

fl[2]="X";

if( mtn == 0)

{

if( pc == 0 && pn == 0){f1[0]="T"A[1]="_sfl[2]="_1}
if( pc == 0 && pn == 49)i1[0]="P"f1[1]="W"f1[2]="'G";}
if( pc == 0 && pn == 9){fl[0]="T;f1[1]="A"f1[2]="_}
if( pc == 0 && pn ==129){f1[0]="Z"f1[1]="_"f1[2]="_%
if( pc == 0 && pn ==130){1[0]="T";f1[1]="_}f1[2]="_";}
if(pc == 1 && pn == 1 {I[0I=R;f[1]1="H"f1[2]="_1}
if( pc == 1 && pn == 8 ){fI[0]I=R;fI[1]="R’f1[2]="R";}
if( pc == 1 && pn ==20){f1[0]="r;f1[1]="r’;f1[2]="";}
if( pc == 1 && pn ==210){f1[0]="R5:fl[1]="R:f1[2]="d";}

if( pc == 1 && pn ==21D{f1[0]="R";fl

[1]=Asf1[2]="d"s}

if( pc == 2 && pn ==
if(pc == 2 && pn ==

1 ){flol="Wsfl[1]="_%f1[2]="_"}
2){f1lol="Usfl[1]="_sf1[2]="_1}

if( pc == 2 && pn == 3)H1[0]="V:fl[1]="_5f1[2]="_"}
if( pc == 2 && pn == 4 )1[0]="P;f1[1]='S:f1[2]="T";}
if( pc == 2 && pn == 5){f1[0]="C’fl[1]="H":f1[2]="T";}

if( pc == 2 && pn ==210){fl[0]="Usfl[1]="A%f1[2]="_"}
if( pc == 2 && pn ==211D{1[0]="V:f1[1]="Af1[2]="_"}
if( pc == 3 && pn == 0)f1[0]="P;A1[1]="_"f1[2]="_";}
if( pc == 3 && pn == 1)1[0]="P;fl[1]="s;f1[2]="a";}
if( pc == 3 && pn == 4){f1[0]="z"f1[1]="_5fl[2]="_";}

_,|_4

_lv

if( pc == 8 && pn == 8 ){f1[0]="P;f1[1]="A}f1[2 =" '}
if( pc == 3 && pn == 9)1[0]=Z;f1[1]="A}f1[2]="_%
}

else if(mtn == 10)
{
if( pc == 3 && pn == 0 ){fl[0]="S"f1[1]="T";fl[2]="_";
if( pc == 3 && pn ==192){f1[0]="S;f1[1]="T":f1[2]='A"}
}

fl[3]="?;

fll4]="2"

fl[5]="?;

iftnmem < 0){f1[3]="_sfl[4]="_sfl[5]="_"3}

[
[
if(pc==3 && pn==5 ){ﬂ[O]—'Z' fl[1]="_sf1[2
[
[

if(nmem >= 0 && nmem < 100 ){fl[3]="e';sprintf(wk,"%02d" nmem);fl[4]=wk[0];f1[5]=wk[1];}
if(nmem >= 100 ){printf(" Over 100 members!! Not Supported.¥n");exit(70);}

}
void flevel(fl,tys,v11)
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unsigned long tys,vl1;

char fl[30];

{

char  wk[10];

unsigned long vllhpa;

vllhpa=vl1*0.01;

fll6]="X"

f[71="X"

fl[8]="X"

if( tys == 1)ifl[6]="Ss£1[7]="F;f1[8]="C";}
if( tys == 100 ){sprintf(wk,"%03d",vl1hpa);fl[6]=wk[0]:fl[7]=wk[1];fl[8]=wk([2];}
if( tys == 101 )ifl[6]="Ss£1[7]1="Ef[8]='A"}
if( tys == 103 ){fll6]="2"f1[7]=M"f1[8]="_"}

}

void fderived(fl,dfn)
unsigned long dfn;
char fl[30];
{
fil9]="X"f1[10]="X"f1[11]="X";
if( dfn == 0 ){f1[9]="E~f1[10]="S"f1[11]="_1}/* Unweighted mean of all members */
if( dfn == 1 ){f1[9]="E~f1[10]="S"f1[11]="W';}/* Weighted mean of all members *
if( dfn == 4 ){f1[9]="S"f1[10]="P":f1[11]="R';}/* Spread of all members */
if( dfn == 5 ){f1[9]="L;f1[10]="A%f1[11]="T";}/* Large Anomaly Index of all members */
if( dfn == 6 ){f1[9]="C"f1[10]="L"f1[11]='S"}/* Unweighted mean of the cluster members */

!
void fhemispher(fl,Lal,La2)
unsigned long Lal,La2;
char f1[30];
{
fl[12]="?£1[13]="?"
if(Lal >= 80000000 && La2 <= -80000000 ){f1[12]="-;1[13]='G";}
if(Lal == 90000000 && La2 == 0) {fl[12]="-1[13]='N"}
if(Lal == && La2 == -90000000 ){f1[12]="-;f1[13]="S";}
if(Lal == 90000000 && La2 == -90000000 ){fl[12]="-;f1[13]='G";}

}

void fperiod(fl kt,It)
unsigned long kt,1t;
char f1[30];
{
fll14]=""f1[15]="Ffl[16]=25£1[17]="25£1[18]='E"f1[19]='?"
fl[20]="?"f1[21]="?":£1[22]="?":11[23]="?":£1[24]="?";
sprintf(&fl[14],". F%03dE%03d" kt,1t);

}
/* */
/*  Identify Data (FILE NAME) */
/* */

void identifydata(fl,Lal,La2,mtn,pc,pn,tys,sfl1,vl1,dfn kt,1t,nmem)
unsigned long Lal,La2,mtn,pc,pn,tys,vl1,dfn,kt,lt;



long nmem;
char sfl1;
char  fl[30];
{
int 1;
for(i=0;1<30;++ii
fillil=""1
}

fproduct(fl,mtn,pc,pn,nmem);
flevel(fl, tys,v11);
fderived(fl,dfn);

fhemispher(fl,Lal,La2);
fperiod(fl,kt,1t);
f1[25]=0x00;

}

int month2str(mon,imm)

char mon/[4];
unsigned long imm;
{

char *MO;
MO=mon;
switch(imm)

{

case memmove(MO,"jan",3);break;

case memmove(MO,"feb",3);break;
case memmove(MO,"mar",3);break;
case memmove(MO,"apr",3);break;
memmove(MO,"jun",3);break;
memmove(MO,"jul",3);break;

memmove(MO,"aug",3);break;

memmove(MO,"sep",3);break;

1:
2.
3:
4
case 5 memmove(MO,"may",3);break;
case 6:
case T:
case &:
case 9
case 10: memmove(MO,"oct",3);break;
case 11: memmove(MO,nov",3);break;
case 12: memmove(MO,"dec",3);break;
default:printf(" Unkown month imm=%d¥n",imm);return(99);
}

return(0);

}

long convlatlon(unsigned char *string )

{

long 15
char c,a;
unsigned char wk[5];

¢ = MASK1 & string[0];

if(0!1=c N
a=-1;}
elset
a=1;
}
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wk[0] = MASK?7 & string[0];
wk([1]=string[1];wk[2]=string[2];wk[3]=string[3];
11 = (long)a*convlong(wk,(int)4);

return(l);

}

/*

*/

/* MAIN PROGRAM

*/

/*

*/

main(arge,argv)
int arges
char **argv;

{

int 1,j,k,1,recno;
int 11,i11,1i2,itot;

double
FILE
unsigned long
unsigned char
unsigned long
unsigned long
unsigned long
unsigned long
unsigned long
unsigned long
unsigned long
long

unsigned long
unsigned long
char

char

long

float

float
unsigned long
unsigned char
long

float

float
unsigned long
unsigned long
unsigned char
unsigned long

if(2 != argc)

{

retbybit;
*p,*fpg, *fpc;

len=0,mtn=0;

buffer[200000], *buff,wk[4],map[SIZEOFBITBUF],buffer2[MAX_BUFF];
len1=0,ns1=0,idcenter=0,icsubc=0,1yyyy=0,imm=0,iday=0;
len2=0,ns2=0;

len3=0,ns3=0,ijmx=0,Ngdt=0,wk1=0;
Ni=0,Nj=0,Di=0,Dj=0,Ntoe=0,np[1000], mxnp,ol;
La1=0,Lo1=0,La2=0,L02=0,1a2;
len4=0,ns4=0,noc=0,Npdt=0,tcut=0;
kt=0,sv11=0,sv12=0,pc=0,pn=0,tys=0,vl1=0,dfn=0;
nmem;
1yyyye=0,imme=0,idaye=0,Nt=0,nmiss=0,1t=0,tinc=0;
len5=0,ns5=0,ijdim=0,ntemplate=0,nbit=0;

sfl1=0,ib;

flg[20],mon[4];

E=0,D=0;

di,dj;

R=0,fnbit,pos;

*posi,lgpv;

*cbig;

Ibig;

data[500000],wdata[500000];
Ld[1000],Lw[1000],weil,wei2;
len6=0,ns6=0,ifbitmap=0;

len7=0,ns7=0,nb,mb,nbitp;

msk_bit=MASK1;
latn=0,lats=0,lone=0,lonw=0,Nc=0,vstd=0,vdist=0;

usage();
exit(0);

}

if(NULL == (fp = fopen(argv[1],"rb")))

{

printf("¥nCannot open FILE : %s¥n",argv[1]);
usage();
exit(1);

}



/*

*

/*

~

/*

/*
/*
/*
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recno=0;
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DECODE SECT 0 *

*/

/*  Check Header */
if( fread(buffer,sizeof(char), 4, fp) == 0) exit(2);
while( buffer[0] !='G" | | buffer[1] I="R' | |
buffer[2] !="T' | | buffer[3] !="'B' ){
printf("Cannot Find GRIB header !'¥n");

fclose(fp);return 99;
}
printf("--------mmmmmseeeeeee ¥n");
printf("---- GRIB FILE !! ----- ¥n");
printf("------m-smmmenmeeneaeas ¥n");
fread(buffer,sizeof(char), 12, fp);
mtn=convlong(&buffer[2], 1);
printf("¥n<<SECTION 0>> : Indicator Section¥n");
printf("GRIB Master Table Number : %d¥n",mtn);
printf("GRIB Edition Number : %d¥n",buffer(3]);
if(convlong(&buffer[4], 4) == 0 ){*/
printf("buffer[4]= %d¥n",convlong(&buffer[4],4));
if(0 == 0){
len = convlong(&buffer[8], 4);
printf("Total length of GRIB : %d¥n",len);
}

else
{
printf("Larg Record !! Not Supported !'¥n¥n");
exit(3);

H

*/

DECODE SECT 1 */

*/

printf("¥n<<SECTION 1>> : Identification Section ¥n");
fread(buffer,sizeof(char), 5,fp);

lenl=convlong(&buffer[0], 4);

nsl=convlong(&buffer[4], 1);

fread(buffer,sizeof(char),len1-5,fp);
idcenter=convlong(&buffer[0], 2);
icsubc=convlong(&buffer[2],2);

iyyyy=convlong(&buffer[7], 2);

imm=convlong(&buffer[9], 1);

iday=convlong(&buffer[10], 1);

printf("Length of Section 1 : %d¥n",len1);

printf("Number of Section 1 %d¥n" nsl);
printf("Identification of centre : %d¥n",idcenter);
printf("Identification of sub-centre : %d¥n",icsubc);
printf("GRIB Master Tables Version Number : %d¥n" buffer[4]);
printf("GRIB Local Tables Version Number : %d¥n",buffer[5]);
printf("Significance of Reference Time @ %d¥n",buffer[6]);
printf("Year : %d¥n",iyyyy);

*/



/*
/*
/*

printf("Month : %d¥n",imm);

printf("Day ' %d¥n",iday);

printf("Hour ' %d¥n",buffer[11]);
printf("Minute : %d¥n", buffer[12]);
printf("Second : %d¥n",buffer[13]);
printf("Production status of processed data : %d¥n",buffer[14]);
printf("Type of processed data : %d¥n", buffer[15]);

printf B ¥1’1");
printf("Record No=%d ¥n",++recno);
printf B ¥1’1");
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DECODE SECT 2

*/

*/

if(buffer(5] = 0){

printf("¥n<<SECTION 2>> : (Local Use Section)¥n");
fread(buffer,sizeof(char), 5,fp);
wkl=convlong(&buffer[0], 4);

SECT2:

/*
/*
/*

len2=wkl;

ns2=convlong(&buffer[4], 1);

printf("Length of Section 2 : %d¥n",len2);

printf("Number of Section : %d¥n" ns2);

if(len2-4 '=0 )1
fread(buffer,sizeof(char),len2-5,fp);

printf(" Local use .... Not Supported!!");

!

!

*/

*/

DECODE SECT 3

*/

*/

printf("¥n<<SECTION 3>> : Grid Definition Section¥n");
if( fread(buffer,sizeof(char), 4,fp) = 4 1

printf("Read ERR SECT 3-1 !! File(%s)¥n",argv[1]);
exit(74);

}

wkl=convlong(&buffer[0], 4);

if( fread(buffer,sizeof(char), 1,fp) != 1 N

printf("Read ERR SECT 3-2 !! File(%s)¥n",argv[1]);
exit(75);

}

SECT3:

len3=wkl;
ns3=convlong(&buffer[0], 1);
fread(buffer,sizeof(char),len3-5,fp);
ijmx = convlong(&buffer[1], 4);
Ngdt = convlong(&buffer[7], 2);

ol = convlong(&buffer[5], 1);

printf("Length of section : %d¥n",len3);
printf("Number of section 1 %d¥n",ns3);
printf("Source of grid definition : %d¥n",buffer[0]);



printf("Number of data points
printf("optional list
printf("Interpretation of list

: %d¥n",ijmx);
: %d¥n",0l);
: %d¥n",buffer[6]);

printf("Grid Definition Template Number : %d¥n",Ngdt);

switch(Ngdt){
case 0:

printf("((Grid Definition Template 3.0))¥n");

printf("Shape of the earth

printf("Scale factor of radius of spherical earth
wkl = convlong(&buffer[11], 4);
printf("Scaled value of radius of spherical earth

printf("Scale factor of major axis of oblate spheroid earth

wkl= convlong(&buffer[16], 4);

printf("Scaled value of major axis of oblate spheroid earth
printf("Scale factor of minor axis of oblate spheroid earth

wkl = convlong(&buffer[21], 4);

printf("Scaled value of minor axis of oblate spheroid earth

Ni = convlong(&buffer[25], 4);

Nj = convlong(&buffer[29], 4);
printf("number of points along a parallel
printf("number of points along a meridian
wkl = convlong(&buffer[33], 4);

printf("Basic angle of the initial production domain

wkl = convlong(&buffer[37], 4);
printf("Subdivisions of basic angle

Lal = convlong(&buffer[41], 4);

Lol = convlong(&buffer[45], 4);
printf("latitude of first grid point(La1l)
printf("longitude of first grid point(Lo1)
printf("Resolution and component flags
La2 = convlatlon(&buffer[50]);

Lo2 = convlatlon(&buffer[54]);

printf("latitude of last grid point(La2)
printf("longitude of last grid point(Lo2)
Di = convlong(&buffer[58], 4);

Dj = convlong(&buffer[62], 4);
printf("i direction increment(Di)
printf("j direction increment(Dj)

printf("Scanning mode

break;
case 40:

printf("((Grid Definition Template 3.40))¥n");

printf("Shape of the earth

printf("Scale factor of radius of spherical earth
wkl = convlong(&buffer[11], 4);
printf("Scaled value of radius of spherical earth

printf("Scale factor of major axis of oblate spheroid earth

wkl = convlong(&buffer[16], 4);

printf("Scaled value of major axis of oblate spheroid earth
printf("Scale factor of minor axis of oblate spheroid earth

wkl = convlong(&buffer[21], 4);

printf("Scaled value of minor axis of oblate spheroid earth

Ni = convlong(&buffer[25], 4);

10
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: %d¥n",buffer[9]);

: %d¥n",buffer[10]);

: %d¥n",wkl);wk1=0;

. %d¥n",buffer[15]);

: %d¥n",wkl);wkl=0;
1 %d¥n",buffer[20]);

' %d¥n",wkl);wkl=0;
1 %d¥n",Ni);
: %d¥n",Nj);
: %d¥n",wkl);wkl=0;

: %d¥n",wkl);wkl=0;

1 %d¥n",Lal);

: %d¥n",Lol);
: %d¥n" buffer[49]);

 %d¥n",La2);
 %d¥n",Lo2);

: %d¥n",Di);
: %d¥n",Dj);
: %d¥n",buffer[66]);

: %d¥n" buffer[9]);

: %d¥n",buffer[10]);

1 %d¥n",wkl);wkl=0;

! %d¥n", buffer[15]);

: %d¥n",wkl);wkl=0;
: %d¥n", buffer[20]);

: %d¥n",wkl);wkl=0;



Nj = convlong(&buffer[29], 4);

printf("number of points along a parallel
printf("number of points along a meridian

wkl = convlong(&buffer[33], 4);

printf("Basic angle of the initial production domain
wkl = convlong(&buffer[37], 4);
printf("Subdivisions of basic angle

Lal = convlong(&buffer[41], 4);

Lol = convlong(&buffer[45], 4);

printf("latitude of first grid point(Lal)
printf("longitude of first grid point(Lo1)
printf("Resolution and component flags

La2 = convlatlon(&buffer[50]);

Lo2 = convlatlon(&buffer[54]);

printf("latitude of last grid point(La2)
printf("longitude of last grid point(Lo2)

Di = convlong(&buffer[58], 4);

Ntoe= convlong(&buffer[62], 4);

printf("i direction increment(Di)

printf("Number of parallels from pole to equator(N)
printf("Scanning mode

printf("Number of points along each grid line ¥n");

printf(" Line Points¥n");
mxnp=0;
for(i=0 ;i < Nj ;++i)

{

nplil=convlong(&buffer[67+i*2], ol );
if(np[il > mxnp) mxnp=nplil;

BARE®RE 1 3 9% Bkl

1 %d¥n",Ni);
: %d¥n",Nj);

: %d¥n",wkl);wkl=0;

: %d¥n",wkl);wkl=0;

1 %d¥n",Lal);
: %d¥n",Lol);

1 %d¥n" buffer[49]);

 %d¥n",La2);
 %d¥n",Lo2);

: %d¥n",Di);
1 %d¥n",Ntoe);
1 %d¥n" buffer[66]);

h
break;
default
printf("This Grid is Not Supported !!");
exit(10);
h
/* */
/* DECODE SECT 4 */
/* */
printf("¥n<<SECTION 4>> : Product Definition Section¥n");
if( fread(buffer,sizeof(char), 4,fp) = 4 {
printf("Read ERR SECT 4-1 !! File(%s)¥n",argv[1]);
exit(77);
}
wkl=convlong(&buffer[0], 4);
if( fread(buffer,sizeof(char), 1,fp) != 1 N
printf("Read ERR SECT 4-2 !! File(%s)¥n",argv[1]);
exit(78);
}
SECT4:
len4=wkl;

ns4=convlong(&buffer[0], 1);
fread(buffer,sizeof(char),len4-5,fp);
noc = convlong(&buffer[0], 2);

11
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Npdt= convlong(&buffer[2], 2);

printf("Length of section 4 : %d¥n",len4);
printf("Number of section  : %d¥n",ns4);
printf("Number of coordinates values after Template
printf("Product Definition Template Number
printf("(( Product Definition Template 4.%d ))¥n",Npdt);

: %d¥n",noc);
: %d¥n",Npdt);

switch(Npdt){
case 2:
pc = convlong(&buffer[4], 1);
pn = convlong(&buffer[5], 1);
tcut = convlong(&buffer[9], 2);
kt = convlong(&buffer[13], 4);
tys = convlong(&buffer[17], 1);

sfll = buffer[18];
svll = convlong(&buffer[19], 4);

vll = svl1*pow(10.0,(double)sfl1);
svl2 = convlong(&buffer[25], 4);
dfn = convlong(&buffer[29], 1);
nmem =-1;

printf("Parameter category

printf("Parameter number

printf("Type of generating process
printf("Background generating process identifier
printf("Forecast generating process identifier
printf("Hours after reference time of data cut-off
printf("Minutes after reference time of data cut-off
printf("Indicator of unit of time range
printf("Forecast time in units defined by octet 18
printf("Type of first fixed surface

printf("Scale factor of first fixed surface
printf("Scaled value of first fixed surface
printf("Type of second fixed surface

printf("Scale factor of second fixed surface
printf("Scaled value of second fixed surface
printf(" Derived forecast (see Code Table 4.7)
printf("Number of forecasts in ensemble

break;

11:
pc = convlong(&buffer[4], 1);
pn = convlong(&buffer[5], 1);
tcut = convlong(&buffer[9], 2);
kt = convlong(&buffer[13], 4);
tys = convlong(&buffer[17], 1);

sfll = buffer[18];

svll = convlong(&buffer[19], 4);
vll = svl1*pow(10.0,(double)sfl1);
svl2 = convlong(&buffer[25], 4);

= convlong(&buffer[30], 1);
iyyyye = convlong(&buffer[32], 2);
imme = convlong(&buffer[34], 1);
idaye = convlong(&buffer[35], 1);
Nt = convlong(&buffer[39], 1);

= convlong(&buffer[40], 4);

nmem

nmiss

12

: %d¥n",pc);
: %d¥n",pn);
1 %d¥n",buffer[6]);
: %d¥n" buffer[7]);
: %d¥n",buffer[8]);
: %d¥n" tcut);
: %d¥n" buffer[11]);
: %d¥n",buffer[12]);
: %d¥n" kt);
' %d¥n",tys);

1 %d¥n",sfl1);
1 %d¥n",svll);

: %d¥n" buffer[23]);
1 %d¥n",buffer[24]);
1 %d¥n",sv12);
: %d¥n",dfn);
: %d¥n" buffer[30]);



printf("Parameter category
printf("Parameter number
printf("Type of generating process
printf("Background generating process identifier
printf("Forecast generating process identifier
printf("Hours after reference time of data cut-off
printf("Minutes after reference time of data cut-off
printf("Indicator of unit of time range
printf("Forecast time in units defined by octet 18
printf("Type of first fixed surface

printf("Scale factor of first fixed surface
printf("Scaled value of first fixed surface
printf("Type of second fixed surface

printf("Scale factor of second fixed surface
printf("Scaled value of second fixed surface
printf("Type of ensemble forecast
printf("Perturbation number

printf("Number of forecasts in ensemble
printf("Year
printf("Month
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: %d¥n",pc);
: %d¥n",pn);
: %d¥n"  buffer[6]);
: %d¥n" buffer[7]);
: %d¥n",buffer[8]);
: %d¥n" tcut);
: %d¥n",buffer[11]);
: %d¥n" buffer[12]);
: %d¥n" kt);
: %d¥n" tys);

: %d¥n",sfl1);
1 %d¥n",sv11);

: %d¥n" buffer[23]);
: %d¥n" buffer[24]);
1 %d¥n",sv12);
: %d¥n" buffer[29]);
: %d¥n" buffer[30]);
: %d¥n" buffer[31]);

: %d¥n" iyyyye);
: %d¥n",imme);

printf("Day
printf("Hour
printf("Minut
printf("Second

' %d¥n",idaye);

: %d¥n", buffer[36]);
: %d¥n", buffer[371);
: %d¥n" buffer[38]);

printf("n - Number of time range : %d¥n",Nt);
printf("Total number of data values missing
for(i=0; i < Nt ; ++i){
It = convlong(&buffer[47+i*12], 4);
tinc = convlong(&buffer[52+i*12], 4);
printf("Statistical process used to calculate ....
printf("Type of time increment
printf("Indicator of unit of time for time range
printf("Length of the time range
printf("Indicator of unit of time for the increment
printf("Time increment between successive fields

}
break;

12:
pc = convlong(&buffer[4], 1);
pn = convlong(&buffer[5], 1);
tcut = convlong(&buffer[9], 2);
kt = convlong(&buffer[13], 4);
tys = convlong(&buffer[17], 1);
sfll = buffer[18];
svll = convlong(&buffer[19], 4);
vll = svl1*pow(10.0,(double)sfl1);
svl2 = convlong(&buffer[25], 4);
dfn = convlong(&buffer[29], 1);

nmem =-1;
iyyyye = convlong(&buffer[31], 2);

imme = convlong(&buffer[33], 1);
idaye = convlong(&buffer[34], 1);
Nt = convlong(&buffer[38], 1);

13

: %d¥n",nmiss);

: %d¥n" buffer[44+i*12]);
: %d¥n" buffer[45+i*12]);
: %d¥n" buffer[46+i*12]);
: %d¥n",1t);
: %d¥n",buffer[51+i*12]);
: %d¥n",tinc);tinc=0;



nmiss = convlong(&buffer[39], 4);
printf("Parameter category

printf("Parameter number

printf("Type of generating process
printf("Background generating process identifier
printf("Forecast generating process identifier
printf("Hours after reference time of data cut-off
printf("Minutes after reference time of data cut-off
printf("Indicator of unit of time range
printf("Forecast time in units defined by octet 18
printf("Type of first fixed surface

printf("Scale factor of first fixed surface
printf("Scaled value of first fixed surface
printf("Type of second fixed surface

printf("Scale factor of second fixed surface
printf("Scaled value of second fixed surface
printf(" Derived forecast (see Code Table 4.7)
printf("Number of forecasts in ensemble

BARE®RE 1 3 9% Bkl

1 %d¥n",pc);
: %d¥n",pn);
: %d¥n" buffer[6]);
: %d¥n" buffer[7]);
: %d¥n",buffer[8]);
: %d¥n" tcut);
: %d¥n",buffer[11]);
: %d¥n" buffer[12]);
: %d¥n" kt);
: %d¥n" tys);
: %d¥n",sfl1);
1 %d¥n",sv1l);
: %d¥n" buffer[23]);
: %d¥n",buffer[24]);
1 %d¥n",sv12);
: %d¥n",dfn);
: %d¥n",buffer[30]);

printf("Year : %d¥n",iyyyye);
printf("Month : %d¥n",imme);
printf("Day : %d¥n",idaye);
printf("Hour : %d¥n",buffer[35]);
printf("Minut : %d¥n",buffer[36]);
printf("Second : %d¥n",buffer[37]);
printf("n - Number of time range : %d¥n",Nt);

printf("Total number of data values missing

for(i=0; i < Nt ; ++i){
It = convlong(&buffer[46+i*12], 4);
tinc = convlong(&buffer[51+i*12], 4);
printf("Statistical process used to calculate ....
printf("Type of time increment
printf("Indicator of unit of time for time range
printf("Length of the time range
printf("Indicator of unit of time for the increment
printf("Time increment between successive fields

}
break;

13:
pc = convlong(&buffer[4], 1);
pn = convlong(&buffer[5], 1);
tcut = convlong(&buffer[9], 2);
kt = convlong(&buffer[13], 4);
tys = convlong(&buffer[17], 1);

sfll = buffer[18];
svll = convlong(&buffer[19], 4);

vll = svl1*pow(10.0,(double)sfl1);
svl2 = convlong(&buffer[25], 4);
dfn = convlong(&buffer[29], 1);
nmem =-1;

latn = convlong(&buffer[36], 4);
lats = convlong(&buffer[40], 4);
lone = convlong(&buffer[44], 4);
lonw = convlong(&buffer[48], 4);

14

: %d¥n",nmiss);

: %d¥n" buffer[43+i*12]);
: %d¥n" buffer[44+i*12]);
: %d¥n" buffer[45+i*12]);
: %d¥n" 1t);
: %d¥n" buffer[50+i*12]);
: %d¥n",tinc);tinc=0;
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Ne = convlong(&buffer[52], 1);
vstd = convlong(&buffer[54], 4);
vdist = convlong(&buffer[59], 4);
iyyyye = convlong(&buffer[63], 2);
imme = convlong(&buffer[65], 1);
idaye = convlong(&buffer[66], 1);

Nt = convlong(&buffer[70], 1);

nmiss = convlong(&buffer[71], 4);

printf("Parameter category : %d¥n",pc);
printf("Parameter number : %d¥n",pn);
printf("Type of generating process : %d¥n" buffer[6]);
printf("Background generating process identifier : %d¥n" buffer[7]);
printf("Forecast generating process identifier : %d¥n" buffer([8]);
printf("Hours after reference time of data cut-off : %d¥n" tcut);
printf("Minutes after reference time of data cut-off : %d¥n" buffer[(11]);
printf("Indicator of unit of time range ! %d¥n",buffer[12]);
printf("Forecast time in units defined by octet 18 1 %d¥n",kt);
printf("Type of first fixed surface : %d¥n" tys);
printf("Scale factor of first fixed surface : %d¥n",sfl1);
printf("Scaled value of first fixed surface : %d¥n",svl1);
printf("Type of second fixed surface : %d¥n" buffer[23]);
printf("Scale factor of second fixed surface 1 %d¥n",buffer[24]);
printf("Scaled value of second fixed surface 1 %d¥n",sv12);
printf("Derived forecast (see Code Table 4.7) : %d¥n",dfn);
printf("Number of forecasts in the ensemble (N) : %d¥n",buffer[30]);
printf("Cluster identifier : %d¥n" buffer[31]);

printf("Number of  cluster to which the high resolution control
belongs : %d¥n",buffer[32]);

printf("Number of cluster to which the low resolution control
belongs : %d¥n"buffer[33]);

printf("Total number of clusters : %d¥n",buffer[34]);
printf("Clustering method (see Code Table 4.8) : %d¥n", buffer[35]);
printf("Northern latitude of cluster domain 1 %d¥n",latn);
printf("Southern latitude of cluster domain 1 %d¥n" lats);
printf("Eastern longitude of cluster domain 1 %d¥n",lone);
printf("Western longitude of cluster domain : %d¥n",lonw);
printf("Number of forecasts in the cluster : %d¥n",Nc);

printf("Scale factor of standard deviation in the cluster : %d¥n",buffer[53]);
printf("Scaled value of standard deviation in the cluster 1 %d¥n",vstd);

printf("Scale factor of distance of the cluster from ensemble mean : %d¥n",buffer[58]);
printf("Scaled value of distance of the cluster from ensemble mean : %d¥n",vdist);

printf("Year : %d¥n",iyyyye);
printf("Month : %d¥n",imme);
printf("Day : %d¥n",idaye);
printf("Hour : %d¥n",buffer[67]);
printf("Minut : %d¥n",buffer[68]);
printf("Second : %d¥n",buffer[69]);
printf('n - Number of time range : %d¥n",Nt);
printf("Total number of data values missing ' %d¥n",nmiss);
for(i=0 ;1 < Nt ; ++i){

It = convlong(&buffer[78+i*12], 4);

tinc = convlong(&buffer[83+i*12], 4);

printf("Statistical process used to calculate .... : %d¥n", buffer[75+i*12]);

15
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: %d¥n" buffer[76+i*12]);
: %d¥n", buffer[77+i*12]);
: %d¥n",1t);
: %d¥n", buffer[82+i*12]);
: %d¥n",tinc);tinc=0;

printf("Type of time increment
printf("Indicator of unit of time for time range
printf("Length of the time range
printf("Indicator of unit of time for the increment
printf("Time increment between successive fields
}
printf("List of Nc ensemble forecast numbers :");
for(i=0 ;i < Nc ; ++){
printf(" %2d", buffer[74+Nt*12+i+1]);
}
printf("¥n");
break;
default:
printf("This Product Definition Template is Not Supported !!");
exit(11);
¥
/* Identify Data(elm 1vl date period */
[* printf("Go identifydata(Lal,La2,pc,pn,tys,sfl1,vl1,dfn)¥n");*/
identifydata(fl,Lal,La2,mtn,pc,pn,tys,sfl1,vl11l,dfn kt,lt,nmem);

I* */
/*  DECODE SECT 5 */
I* */

printf("¥n<<SECTION 5>> : Data Representation Section¥n");
fread(buffer,sizeof(char), 5,fp);

len5=convlong(&buffer[0], 4);

nsb=convlong(&buffer[4], 1);
fread(buffer,sizeof(char),len5-5,fp);

ijdim = convlong(&buffer[0], 4);

ntemplate = convlong(&buffer[4], 2);

1 %d¥n",lenb);
1 %d¥n" ns5);
: %d¥n",ijdim);
: %d¥n" ntemplate);

printf("Length of section in octets
printf("Number of section
printf("Number of data points
printf("Data Representation Template Number
switch(ntemplate){
case 0:
R = convfloat(&buffer[6], 4);
E = convlong(&buffer[10], 2);
if(E > 32768) E = (E - 32768 )*(-1);
D = convlong(&buffer[12], 2);
if(D > 32768) D = (D - 32768 )*(-1);
nbit = convlong(&buffer[14], 1);

printf("Reference value (R) : %f¥n",R);
printf("Binary scale factor (E) : %d¥n",E);
printf("Decimal scale factor (D) : %d¥n",D);

printf("Number of bits ..........
printf("Type of original field values
break;

default:

: %d¥n" nbit);

: %d¥n" buffer[15]);

printf("This Data Representation Template is Not Supported!!");

exit(12);

16
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/*
/*  DECODE SECT 6 */

*/

/*

printf("¥n<<SECTION 6>> : Bit-map Section¥n");
fread(buffer,sizeof(char), 5,fp);
len6=convlong(&buffer[0], 4);
ns6=convlong(&buffer[4], 1);
fread(buffer,sizeof(char), 1,fp);
ifbitmap = convlong(&buffer[0], 1);
printf("Length of section in octets : %d¥n" len6);
printf("Number of section : %d¥n",ns6);
printf("Bit-map indicator 1 %d¥n",ifbitmap);
for(i=0;1i< SIZEOFBITBUF ;++i){
mapli]=0xFF;
}
switch(ifbitmap){
case 0:
if (1en6-6 != fread(map,sizeof(char),len6-6,fp){
printf("Read ERR SECT 6-1 !! File(%s)¥n",argv[1]);
exit(100);
}
break;
case 255:
printf("No BITMAP !'¥n");
break;
default:
printf("This Bit-map indicator is Not Supportted!!");
exit(13);

*/

/*

/*  DECODE SECT 7 */

/*

printf("¥n<<SECTION 7>>: Data Section¥n");
fread(buffer,sizeof(char), 5,fp);
len7=convlong(&buffer[0], 4);
ns7=convlong(&buffer[4], 1);
printf("Length of section in octets : %d¥n",len7);
printf("Number of section : %d¥n" ns7);
fread(buffer2,sizeof(char),len7-5,fp);
switch(ntemplate){
case 0:
Thig=1;
cbig = (unsigned char *)&lbig;

posi = 0;
for(i=0;i<ijmx i++ N
nb=1i/8;
mb =1% 8;
if(0 == (map[nb] & ( msk_bit >> mb )N
datali]=UNDEF;

17
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}
elset
lgpv=longbybit(buffer2, &posi,nbit);
datalil = R + lgpv*pow(2.0,(double)E))/pow(10.0,(double)D);
}
}

printf("Check DATA !! ¥n");
printf("  No value ¥n");
for(i=0;i<10; ++i){

printf("  %5d %f¥n",i+1,datalil);
}
printf("¥n¥n");
for(i =1jmx-10; i < ijmx ; ++i){

printf(" %5d  %f¥n",i+1,datalil);
¥

break;
default:
printf("Unsupported Template !!");
exit(14);
¥
/*  OutPut Data */
if(IFOUT == "yes"
if(( fpg = fopen(fl,"wb")) == NULL ){
printf("Stop, Create File(%s)¥n",f1);

exit(99);
}
switch(Ngdt)
{
case 0:
if( fwrite(data,4,ijmx,fpg) != ijmx )
{
printf("Write ERR !! File(%s)¥n",fD);
exit(98);
¥
break;
case 40:
itot=0;
forG =031 <mxnp ;++H )
{
Lwlil= 360.0*i / (mxnp);
}
forG =035 <Nj ;HH )
{
for(ii =0 ii < npljl+1 ; ++ii)
{
Ldliil= 360.0 *ii/ (npl);
}
forG =0;i <mxnp ;++H )
{

11=0;111=05112=0;
while( Lwl[i] >= Ldl[iil )

18
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{

if( Lwli] == Ldliil )
{
ii1=ii ;ii2=ii;
;

if(Lwli] > Ldliil )
{
ii1=ii ;
ii2=ii+1;
;

ii=ii+1;

}

if(iil '=1ii2)
{

weil=( Ld[ii2] - Lwl[i] )/(Ld[ii2] - Ld[ii1] );
weil2=1.0 - weil;

¥
else
{
weil=0.5;
wei2=0.5;
¥
wdatalj*mxnp+i] = datal itot +ii1 ]*weil + datal itot + ii2 ]*wei2;
}
itot = itot + npljl;
}
for(i=0;1< Nj*mxnp ; ++i )
{
datali] = wdatalil;
¥
Ni=mxnp;

Di=360000000/(mxnp);
Dj=(Lal - La2)/Nj;
if( fwrite(data,4,Nj*mxnp,fpg) != Nj*mxnp )
{
printf("Write ERR !! File(%s)¥n",f1);
exit(96);
}
break;
default:
printf(" This GDT is not sopported !! Ngdt=%d ¥n" Ngdt);
exit(95);
}
if (fclose(fpg) != 0 )4
printf("Close ERR !! File(%s)¥n" f1);

exit(97);
h
}
* */
/* DECODE SECT 8 */
/* */

19



if( fread(buffer,sizeof(char), 4,fp) != 4 )\
printf("Read ERR !! File(%s)¥n",argv[1]);
exit(70);
}
if(buffer[0] =='7" && buffer[1] =='7' && buffer[2] =='7' && buffer[3] == ")
printf("GRIB END !!");
exit(0);
}
else{
wkl=convlong(&buffer[0], 4);
if( fread(buffer,sizeof(char), 1,fp) = 1 X
printf("Read ERR !! File(%s)¥n",argv[1]);

exit(71);
}
switch(buffer[0]D{
case 2:
printf("¥n--------e-meeee ¥n");
printf("Record No=%d ¥n",++recno);
printf("------------mmnees ¥n");
printf("<<SECTION 2>> : (Local Use Section)¥n");
goto SECT2;
case 3:
printf("¥n--------emmeeeee ¥n");
printf("Record No=%d ¥n",++recno);
printf("------------mmneee ¥n");
printf("¥n<<SECTION 3>> : Grid Definition Section¥n");
goto SECTS3;
case 4:
printf("¥n----------m--eee- ¥n");
printf("Record No=%d ¥n",++recno);
printf('------------mn---- ¥n");
printf("¥n<<SECTION 4>> : Product Definition Section¥n");
goto SECT4;
default:
printf("ERROR in Section 8 !!");
printf(" len ns = %d %d¥n",wkl,buffer[0]);
exit(99);
h
h

20

139%

BT 1



HINESE1398 BIiR2

3MATHBA L N—RIEFRIET 7 A NVOMEFE (72— F) LAEIZONT

1. iz rrarl S50 —Aa—RK
BIFR S B

2. FIHFE

UIF, f@ggedr I rars s o
V—Aa— RO 7 7 A V4 : ded_3mepac_sample. f
FETT7 A N4 : ded_3mepac

L35,

(1) FORRANGO = > /XA T (90~ R E)IZL D a /i L L TLEENY,
FELITH)  $ 90 ded_3mepac_sample. f - o ded_3mepac
(ded_3mepac &5 9 FAT7 7 A VN ERIILD)

JIS #=#E fortran90 =1 /XA T Ta L NA L TExET, Ak El
fortran (HP-UX i, HI-UX/WE2 ki) } O Intel fortran =2 >34 < for Linux
(RedHat) TOENMEZMER L TWVET,

UM oF 4T o= Al b S5 L TWET,

Fortran BRI T 7 A /LD L a— REOFEEIX., 15 MR THEEL T
wigoMﬁ%ﬂiofﬁ%ﬁ?é%&ﬁﬁﬁé%ﬁﬁﬁ@if@fi&%
TFEW,

(2) RO FEANT D LI2EY, 3ATEA =R RUE, SHIO
WEDNIRICFE RIS L, 431 FEEEATTa—Fanzs—4#n
TrANIEZTHEIND,

F176)) § ded_3mepac
Fa—RTE577AN41%, Yo7 a T a034TRICEERESNTVWE

‘a‘o
filename="3MEGPV’

Ta— RSN 7r—2id, BERIE, PR LIC, YT s T A
TEID T O 7 7 AT SNE T, 7 7 A VAITIT4A8(TH Titr
ATeT — Z X Frdnamen ZEHA L E 9,
T ANDHAE DT WA E, VT a ST A3THO

ifout=1

%
ifout=0

7E L LS OEEIZZERE L T ZE0,

$¢Linux (. Linus Torvalds X [E & O DO ENZ IS 1T BB ERPGIEH DU NI FGHEE CT9,
SHP-UX 1. k[E Hewlett—Packard Company DA XL —TF 47V AT ADLFRTI,
HI-UX/WE2 1%, (BR) B STRUYERT OB ERAERE T,

s¢RedHat 1%, >k[E Red Hat Software,Inc. D& ExkpEIE C9,



HIfE®FE 1 3 9%

BT 2

ol

R INT e ST ADY —Ra—|
(3MATHA L N—R - RE7 7 A V)

QO 0O 0 0 o0 o0 o0 0

Sample Code to read Seasonal ensemble forcast GPV of JMA

2003.04.18 JMA/CPD

Tested on Intel fortran compiler for Linux(little endian)
and HITACHI fotran compiler for HI-UX(big endian)

program dcd_3me_mem

parameter(mxlen=10000000)
parameter(mtg=10,mtout=20)

character(1)
character(4)
integer(4)
character(4)
character(80)
character(16)
character(12)
character(124)
character(8)
character(20)
character(12)
integer(4)
character(30)
integer(4)

:: bul(mxlen)

i cgrib
:tiend,len,ngrib
 rname,yobi

:: sakusei

I yobil,syubetu
i cdate,syurui
yobi2

yobi3

* dnamen

I syurul
lrecn

i filename
ifout

call checkendian(iend)

len=0;ngrib=0

ifout=1

filename='SMEGPV' !

! 1:Output data file by 4bytes real
Input file name

open(mtg,file=filename,access='sequential',form="unformatted’)

do

read(mtg,end=99)rname,lrecn

backspace mtg

if(rname == 'VREC"then
read(mtg)rname,lrec,yobi,sakusei,iver,yobil
write(*,*)rname,Irec,yobi,sakusei,iver,yobil
write(*,*)'START RECORD !!"

else if(rname == 'CNTL)then
read(mtg)rname,lrec,yobi,syubetu,cdate,initime,yobi2

write(*,*)rname,Irec,yobi,syubetu,cdate,initime,yobi2

else if(rname ==

'DATA)then

read(mtg)rname,lrecn,yobi,dnamen,syurui,bul(1:lrecn-44)
write(*,*)rname,lrecn,yobi,dnamen,syurui

icount=1
ipos=0
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do
call cpbytes(bul(ipos+1), 1, 4,cgrib, 1, 1)
if(cgrib.ne.'GRIB') exit
call cpbytes(bul(ipos+1), 5, 3, len, 2,iend)
call cpbytes(bul(ipos+1), 8, 1, ngrib, 4, iend)
call dedgrib1(bul(ipos+1),len,icount, iend,dnamen,ifout)
ipos=ipos+len
end do
else if(rname == 'END"then
read(mtg)rname,lrec,yobi,yobi3
write(*,*)rname,lrec,yobi,yobi3
write(*,*)' END RECORD !!'
else
write(*,*)'unsupported record!! rname=',rname
stop 80
endif

end do
close(mtg)

stop

99  write(*,*)'FILE READ END!!'
stop 10
end

subroutine dedgrib1(bul,len,icount,iend,dnamen,ifout)

parameter(imax=144,jmax="73,ijjmax=imax*jmax,lmap=ijmax/8+1)
parameter(imax=144,jmax=37, ijjmax=imax*jmax,Imap=ijmax/8)
character(1)  :: bul(len),bitmap(map)

character(4) : end
character(20) ::dnamen
real(4) i gpv(ijmax)
integer(4) it ibit(imax,jmax)
integer(4) i ifg, ifb,iprm,ilvl,lvel kds,kde,iend
integer(4) :ifout
call dedsectO(bul( 1) , 8, iend)
call dedsect1(bul( 8+1) , 28, ifg, ifb,
& iprm, ilvl, Ivel, kds, kde, iend)

if(ifg.eq.1)then
call dedsect2(bul(36+1), 32, imxo,jmxo,lal,iend)
endif
if(ifb.eq.1)then
call dedsect3(bul(68+1),len-68,len3,ibit,lodd,imxo,jmxo, iend)

else
len3=0
endif
call dedsect4(bul(68+len3+1),len4,ibit,gpv,imxo,jmxo,
& ifg,ifb,iend)
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call dedsect5(bul(len-4+1) , 4)
Check gpv
call filn(fil,ifg,1a1,iprm,ilvl,lvel kds,kde)
write(*,*)
write(*,*)'DATA Check !!'
11=52
do 100 j=1,jmxo
write(*,*)dnamen,'gpv(,ii,',"j,)=",gpv(imxo*(-1)+ii)
100 continue
Output to file
if( ifout == 1)then

mtgr=30
open(mtgr,file=dnamen,access='direct',form="unformatted’,
& recl=imxo*jmxo0*4)
write(mtgr,rec=1)gpv
close(mtgr)
endif

icount=icount+1
return
end

subroutine dcdsectO(bul,len0, iend)

character(1) ::bul(len0)
character(4) ::cgrib
integer(4) :: len0,len,ngrib,iend

len=0;ngrib=0

call cpbytes(bul, 1, 4,cgrib, 1, 1) ! 'GRIB'
call cpbytes(bul, 5, 3, len, 2,iend)!Total length,

! in octets
call cpbytes(bul, 8, 1,ngrib, 4,iend) ! Edition number

! - currently 1

write(*,*)'Print Section 0'
write(*,*)cgrib

write(*,%)len," Total length, in octets'
write(*, *)ngrib,": Edition number'

return
end

subroutine dcdsect1(bul,lenl,ifg,ifb,iprm,ilvl,lvel, kds,kde,iend)



character(1) : bul(lenl)

character(20) :: fil

integer(4)  :iff,iflg,ifg,ifb

integer(4) it len,ng,jma,np,iprm,ilvl,lvel,iyy,imon,idy,ihr
& ,imin,iunit,kds,kde,idx,nnn,nn2,icn,jma2,idec,iend

len=0;ng=0;jma=0;np=0;iff=0;1flg=0;iprm=0;ilvl=0;lvel=0
1yy=0;imon=0;1dy=0;1hr=0;1imin=0;iunit=0;kds=0;kde=0
1dx=0;nnn=0;nn2=0sicn=0;jma2=0;idec=0;ifb=0;ifg=0

call cpbytes(bul, 1, 3, len, 2,iend)
call cpbytes(bul, 4, 1, ng, 4,iend)
call cpbytes(bul, 5, 1, jma, 4,iend)
call cpbytes(bul, 6, 1, np, 4,iend)
call cpbytes(bul, 7, 1, iff, 4,iend)

call cpbytes(bul, 8, 1,iflg, 4, iend)

call cpbytes(bul, 9, 1,iprm, 4,iend)

call cpbytes(bul, 10, 1,ilvl, 4, iend)

call cpbytes(bul, 11, 2,1lvel, 3, iend)

call cpbytes(bul, 13, 1, 1iyy, 4, iend)
call cpbytes(bul, 14, 1,imon, 4,iend)
call cpbytes(bul, 15, 1, idy, 4,iend)
call cpbytes(bul, 16, 1, ihr, 4,iend)
call cpbytes(bul, 17, 1, imin, 4, iend)
call cpbytes(bul, 18, 1,iunit, 4, iend)
call cpbytes(bul, 19, 1, kds, 4,iend)

call cpbytes(bul, 20, 1, kde, 4,iend)

call cpbytes(bul, 21, 1, idx, 4,iend)

call cpbytes(bul, 22, 2, nnn, 3,iend)
, nn2, 4,iend)

icn, 4,iend)
,jma2, 4,iend)
,idec, 3, iend)

call cpbytes(bul, 25,
call cpbytes(bul, 26,
call cpbytes(bul, 27,

1
1
2
call cpbytes(bul, 24, 1
1
1
2

call mvbitsGflg, 6, 1, ifb, 0)
call mvbitsGflg, 7, 1, ifg, 0)

write(*,*)Print Section 1'

write(* *)len ," Length in octets'
write(**)ng " Parameter Table Version number'
write(*,*)jma " Identification of center(34:jma)'

write(*,*)np " Generating process ID number'
write(*,¥)iff " Grid Identification '
write(*,*)iflg ,": Flag'

write(* *)iprm ," Indicator of parameter and units '
write(* *)ilvl ,": Indicator of type of level or layer'
write(*,*)lvel ,": Height, pressure, etc'
write(*,¥)iyy " Year of century'

write(*,*)imon ," Month of year'

write(*,*)idy ," Day of month '

write(* *)ihr ,": Hour of day'

write(*,*)imin ," Minute of hour'
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write(*,*)iunit,": Forecast time unit'
write(* *)kds ," P1 - Period of time'
write(*,*)kde ," P2 - Period of time'
write(*,*)idx ," Time range indicator'

write(*,*)nnn " Number included in average'
write(*,*)nn2 ," Number Missing from averages'
write(*,*)icn ,": Century of Initial time'

write(*,*)jma2 ,": Identification of sub-center '
write(*,*)idec ,": The decimal scale factor D'

write(*,*)ifg ,': GDS 0:Omitted 1:Included’
write(* *)ifb ,"* BMS 0:Omitted 1:Included'

return
end

subroutine dedsect2(bul,len2,imx,jmx,lal, iend)

character(1)  : bul(len2)

integer(4) i len2
integer(4) 2 len,nv,ipv,ityp,imx,jmx,lal,lo1,ifr,la2,102
& ,id,jd,iflg,iend

len=0;nv=0;1pv=0;ityp=0;imx=0;jmx=0;1a1=0;101=05ifr=0
1a2=0;102=0;1d=0;jd=0siflg=0

call cpbytes(bul, 1, 3, len, 2,iend)
call cpbytes(bul, 4, 1, nv, 4,iend)
call cpbytes(bul, 5, 1, ipv, 4,iend)
call cpbytes(bul, 6, 1,ityp, 4, iend)

Grid Definitions

call cpbytes(bul, 7, 2, imx, 3,iend)
call cpbytes(bul, 9, 2, jmx, 3,iend)

call cpbytes(bul, 11, 3, lal, 2,iend)
call cpbytes(bul, 14, 3, lol, 2,iend)
call cpbytes(bul, 17, 1, ifr, 4,iend)
call cpbytes(bul, 18, 3, la2, 2,iend)
call cpbytes(bul, 21, 3, 102, 2,iend)
call cpbytes(bul, 24, 2, 1id, 3,iend)
call cpbytes(bul, 26, 2, jd, 3,iend)
call cpbytes(bul, 28, 1,iflg, 4, iend)

write(*,*) 'Section 2'

write(*,%)len,": Length in octets of the Grid Description Section'
write(*,*)nv ,": the number of vertical coordinate parameters'
write(*,%)ipv,": the location of the list of vertical coordinate '
write(*,%)ityp ," Data representation type '

write(*,*)imx " No. of points along a latitude circle'
write(*,*)jmx " No. of points along a longitude meridian'
write(*,*)lal " latitude of first grid point units'

HtriEdaE1 3 95

BT 2



HINESE1398 BIiR2

write(*,*)lol ," longitude of first grid point units'
write(*,%)ifr " Resolution and component flags'
write(*,*)la2 " Latitude of last grid point'
write(*,*)lo2 ," Longitude of last grid point'
write(*,*)id " Longitudinal Direction Increment'
write(*,*)jd " Latitudinal Direction Increment'
write(*,%)iflg ,": Scanning mode flags'

return
end

subroutine dcdsect3(bul,len,len3,ibit,Jodd,imxo,jmxo,iend)

character(1)  :: bul(len)
integer(4) i ibit(imxo*jmxo)
integer(4) : len3,lodd,imxo,jmxo,iend

len3=0;lodd=0;nu=0

call cpbytes(bul, 1, 3,len3, 2,iend)!Length in octets of

! Bit Map Section
call cpbytes(bul, 4, 1,lodd, 4,iend) ! Number of unused bits
call cpbytes(bul, 5, 2, nu, 3,iend)!=0:a bit map follows

write(*,*)'Section 3'

write(*,*)len3, Length in octets of Bit Map Section'
write(*,*)lodd,' Number of unused bits'
write(*,*)nu,'= 0: a bit map follows'

non=0
noff=0

nx=imxo*jmxo
Inb=(len3-6)/4+1
do 100 n=1,nx
if(mod(n,8).eq.0)then
nb=n/8
nodd=8
else
nb=n/8+1
nodd=mod(n,8)
endif
call cpbytes(bul, 6+nb, 4,iwk, 1,iend)
call mvbits(iwk, 32-nodd, 1,ibit(n), 0)
if(ibit(n).eq.0) then
noff=noff+1
else
non=non+1
endif
100 continue



return
end

subroutine dcdsect4(bul,len,ibit,gpv,
& imxo,jmxo,ifg,ifb,iend)

integer(4) ::len,ifgodd,iflg,lodd,imxo,jmxo,ifg,ifb

integer(4) :: ibit(imxo*jmxo)

integer(4) ::ibitl,igpv,iend

integer(2) i jexp,jexp2

character(1):: bul(10000000)

character(4):: cgpvmin

real(4) it gpv(imxo*jmxo),gpvmin,fmiss

fmiss=-99999
len=0;ifgodd=0;ibitl=0
iflg=0;lodd=0
jexp2=0;jexp=0

call cpbytes(bul, 1, 3, len, 2,iend)
call cpbytes(bul, 4, 1,ifgodd, 4, iend)

call mvbitsGifgodd,4, 4, iflg, 0)

call mvbits(ifgodd,0, 4, lodd, 0)
if(Gend.eq.1)then

call cpbytes(bul, 5, 2, jexp, 1, 1)
else

call cpbytes(bul, 5, 1, jexp, 2, 1)

call cpbytes(bul, 6, 1, jexp, 1, 1)
endif

ifGexp.1t.0)then
jexp2=jexp*2
jexp2=jexp2/2
jexp=jexp2*(-1)
endif
call cpbytes(bul, 7, 4,cgpvmin, 1, 1)
call cpbytes(bul, 11, 1, ibitl, 4, iend)
call vos2ieee(cgpvmin,gpvmin,iend)
if(ifb.eq.0) ibit=1
ipos=1
do 100 n=1,imxo0*jmxo
if(ibit(n).eq.1)then

call cpbits(bul(12), ipos, ibitl, igpv, 0, iend)

gpv(n)=igpv*(2.0**jexp)+gpvmin
ipos=ipos+ibitl
else
gpv(n)=fmiss
endif
100 continue
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return
end

subroutine dcdsect5(bul, len)

character(len) ::bul
integer(4)  :len

write(*,*)'Print Sectsion 5 ',bul

return
end
c
c
¢ TOOLS
c
Qmmmmm e eeooeeoeeeeees

o

copy len bytes from cin -> cout

o o0 o 0

subroutine cpbytes(cin,from,len,cout,to,iend)

integer(4)  : from,len,to,iend,tobi
character(1) :: cin(from+len-1),cout(to+len-1)

ifGend.ne.1.and.iend.ne.-1)then
write(*,*)'Parameter iend is incorrect'
write(*,*)'iend must be 1(Big endian) or -1(Little endian)'
stop 123

endif

ifiend.eq.-1)then
tobi=5-to

else
tobi=to

endif

do 100 I=1,len
write(cout(tobi+iend*(1-1)),'(al))cin(from+1-1)
100 continue

return
end
Convert M -> ieee (real(4))
iend=1 : BIG ENDIAN
iend=-1: LITTLE ENDIAN

subroutine vos2ieee(ivos,real,iend)

real(4) “real
integer(4)  :'ia,ib,is,ivos



1a=0;1b=0;1s=0

ifGend.eq.1)then
call mvbitsGvos, 24, 7, ia,0)
call mvbitsGvos, 0, 24, ib,0)
call mvbitsGvos, 31, 1, is, 0)
else
call mvbitsGvos, 0, 7, 1ia, O0)
call mvbits(ivos, 24, 8, ib, 0)
call mvbits(ivos, 16, 8, ib, 8)
call mvbitsGvos, 8, 8, ib, 16)
call mvbitsGvos, 7, 1, is, 0)
endif
real=2.%¥*(-24)*ib*16**(1a-64)
if(is.eq.1) real=(-1)*real

return
end

copy ibitl bits from bul ->igpv

10

subroutine cpbits(bul,ipos,ibitl,igpv,ito,iend)

character(1) :: bul((ipos+ibitl)/8+4)

integer(4) i ipos,ibitl,igpv,ito,iend
integer(4)  1posi,iwk
igpv=0

if(mod(ipos,8).eq.0)then
nbyt=ipos/8
lodd=8
else
nbyt=ipos/8+1
lodd=mod(ipos,8)
endif

call cpbytes(bul,nbyt, 4,iwk, 1,iend)
do 10 1=1,1bitl

Iposi=32-(lodd+ibitl-1)+i-1

call mvbits( iwk, Iposi, 1,igpv, i-1)
continue

return
end

Identify element

subroutine filn(fil,ifg,lal,iprm,ilvl,lvel kds,kde)

character(20) ::fil

10
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integer(4) tifg,lal,iprm,ilvl, lvel, kds,kde

if (iprm.eq.007.and.ilvl.eq.100.and.lvel.eq.500)then
write(fil,'(a9)") 'Z500___ x'

else if(iprm.eq.027.and.ilvl.eq.100.and.lvel.eq.500)then
write(fil,'(a9)") 'Z500ANOMx'

else if(iprm.eq.142.and.ilvl.eq.100.and.lvel.eq.500)then
write(fil,'(a9)") 'Z500SPRDx'

else if(iprm.eq.140.and.ilvl.eq.100.and.lvel.eq.500)then
write(fil,'(a9)") 'Z500HANMXx'

else if(iprm.eq.011.and.ilvl.eq.100.and.lvel.eq.850)then
write(fil,'(a9)") '"T850 X'

else if(iprm.eq.025.and.ilvl.eq.100.and.lvel.eq.850)then
write(fil,'(a9)") "TS50ANOMXx'

else if(iprm.eq.143.and.ilvl.eq.100.and.lvel.eq.850) then
write(fil,'(a9)") 'T850SPRDx'

else if(iprm.eq.002.and.ilvl.eq.102.and.1lvel.eq.000) then
write(fil,'(a9)") 'PSEA___ x'

else if(iprm.eq.141.and.ilvl.eq.102.and.lvel.eq.000) then
write(fil,'(a9)") 'PSEASPRDx'

else if(iprm.eq.026.and.ilvl.eq.102.and.1lvel.eq.000) then
write(fil,'(a9)") PSEAANOMXx'

else if(iprm.eq.061.and.ilvl.eq.001.and.lvel.eq.000) then
write(fil,'(a9)") 'RAIN X'

else if(iprm.eq.052.and.ilvl.eq.100.and.1lvel.eq.850) then
write(fil,'(a9)") '"H850___x'

else if(iprm.eq.033.and.ilvl.eq.100.and.lvel.eq.850) then
write(fil,'(a9)") "U850 x'

else if(iprm.eq.034.and.ilvl.eq.100.and.lvel.eq.850) then
write(fil,'(a9)") 'V850___x'

else if(iprm.eq.033.and.ilvl.eq.100.and.lvel.eq.200) then
write(fil,'(a9)") '"U200__x'

else if(iprm.eq.034.and.ilvl.eq.100.and.lvel.eq.200) then
write(fil,'(a9)") 'V200 x'

else if(iprm.eq.007.and.ilvl.eq.100.and.lvel.eq.100) then
write(fil,'(a9)") 'Z100___x'

else if(iprm.eq.027.and.ilvl.eq.100.and.lvel.eq.100) then
write(fil,'(a9)") 'Z100ANOMx'

else

write(6,%)'unit cannot be defined!!'
write(*,*)'iprm,ilvl,lvel',iprm,ilvl, lvel
stop 888

endif

if(ifg.eq.1)then
if(lal.gt.0)then
write(fil(9:9),'(a1))'N'
else
write(fil(9:9),'(a1))'S'
endif
endif

if(kds.1t.10) then

11
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write(fil(10:11),'(a1,i1))'0', kds
else

write(fil(10:11),'G2))kds
endif

if(kde.lt.10)then
write(fil(12:13),'(a1,i1)")'0" kde
else
write(fil(12:13),'G2))kde
endif

write(fil(14:17),'(a4)")".dat'

return
end

Identify endian

iend 1:BIG ENDIAN
-1 : LITTLE ENDIAN
subroutine checkendian(iend)

integer(4) ::iend,ia,ib,il

ia=1
1b=0511=0

call cpbytes(ia,4,1,ib,4,1)
call cpbytes(ia,1,1,il,1,1)

if(ib.eq.1)then
iend=1
else if(il.eq.1)then
iend=-1
else
write(*,*) UNKNOWN ENDIAN ??'
stop 345
end if

return
end

12
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