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Figure 3-X.  
SuperOb Wind Data Packet (Sheet 1 of 2)

FIELDNAME


TYPE


UNITS


RANGE


PRECISION/

ACCURACY


REMARKS



Packet Code


INT*2


N/A


27


N/A


Packet Type 27



Length of Packet


INT*4


Bytes


2 to 324002


1


Number of bytes to follow in this packet (including elevation angle)



Elevation Angle
INT*2


Degrees


-1.0 to +45.0


0.1


Angle of the Elevation Scan



Latitude


INT*4


Degrees


-90 to +90


0.001


North(+) or South(-) of the Equator of the SuperOb cell



Longitude


INT*4


Degrees


-180 to +180


0.001


East(+) or West(-) of the Prime Meridian of the SuperOb cell



Height


INT*2
Meters
-100 to 21336
1
Height above MSL of the SuperOb cell



Average Radial Velocity


INT*2
Meters/ Second
-127 to +126
0.01
Average radial velocity of the SuperOb cell

Standard Dev. Of Ave. Radial Velocity


INT*2
Meters/ Second
0 to 255
1
Standard deviation of the radial velocities in the SuperOb cell

Time Deviation
INT*2
Seconds
-5400 to +5400
1
Deviation from Base Time of the average time of all velocity samples in the SuperOb cell



Azimuth

Average
INT*2 (Note 1)
Degrees
0 to 359
0.01
Average azimuth angle of all velocity samples in the SuperOb cell.



Note 1:  The Azimuth Average field is an unsigned 16-bit value.

Figure 3-X.  
SuperOb Wind Data Packet (Sheet 2 of 2)

The description about the use of level 2.5 Superob data is discussed in detail in an article entitled “ Radial Wind Super-Obs from the WSR-88D Radars in the NCEP Operational Assimilation System” by Jordan C. Alpert and V. Krishna Kumar, Monthly Weather Review, Volume 135, pp 1090-1109, 2007.

The Superob level 2.5 data format is provided by the NWS Radar Operations Center (ROC).

/*12345678912345678912345678912345678912345678912345678912345678*/

/*







*/

/* read_superob.h --- header file for read_superob.c

*/

/* author: Yukuan Song





*/

/* version: 1.0






*/

/* time: May 31, 2002





*/

/*







*/

/****************************************************************/

#ifndef READ_SUPEROB_H

#define READ_SUPEROB_H

typedef struct {   /* message header block 


*/

    short msg_code;/* message code: -131 - -16; 0 - 211 
*/

    short date;    /* date of the message; modified Julian date */

    int time;      /* time of the message; GMT; seconds after

                      midnight, 1/1/1970 


*/

    int length;    /* message length; number of bytes including

                      this header; Note that this is the length

                      in the C structure format. 

*/

    short src_id;  /* ID of the sender: 0 - 999 

*/

    short dest_id; /* ID of the receiver: 0 - 999 

*/

    short n_blocks;/* header block plus the product description

                      blocks in the message 


*/

    short divider;
/* value of -1 used to delineate the header from 




   the above message header; DIV1OFF 10 */

    int latitude;
/* latitude of radar in .001 degrees, -90. - 90.; 




   LTMSWOFF LTLSWOFF */

    int longitude;
/* longitude of radar in .001 degrees, 




   -180. - 180. East (+) and West (-); LNMSWOFF 




   LNLSWOFF */

    short height;
/* above mean sea level height of radar in feet, 




   -100 - 11000 RADHGTOFF */

    short prod_code;
/* Internel product code; 16 - 131; negative 




   number is used sometimes; the same as msg_code?;




   PRDCODOFF 16 */

    short op_mode;
/* operational (weather) mode; 0 = maintenance; 




   1 = clear air; 2 = precipitation (severe weather);




   WTMODOFF */

    short vcp_num;
/* VCP number; 1 - 767; VCPOFF */

    short seq_num;
/* sequence number of the request that generated 




   the product (refer to figure 3-3, RPG/PUP ICD); 




   for products generated by an alert condition, 




   = -13; SQNUMOFF */

    short vol_num;
/* counter, recycles to one (1) every 80 volume 




   scans; 1 - 80, VSNUMOFF */

    short vol_date;
/* Modified Julian date; VSDATOFF */

    short vol_time_s;
/* number of seconds after midnight GMT

*/ 

    unsigned short vol_time_l;/* number of seconds after midnight GMT

*/ 

    short gen_date;
/* product generation data; modified Julian date; 




   GDPRDOFF */

    int gen_time;
/* product generation time; seconds after 




   midnight GMT; GTMSWOFF GTLSWOFF */

    short base_time;
/* base time -- center of time window    
*

 


 * minutes from midnight 


*/ 

    short time_radius;
/* time radius of time window


*/ 

    short elev_ind;
/* RPG elevation index in a volume (not cut number); 




   1 - 20; ELINDOFF */

    short param_3;
/* product dependent parameter.  For products 




   16 - 21, 28 - 30, 22 - 27, 49, 88, 87, 43, 46, 




   45, 44, 55, 56, elevation angle; in .1 degrees;




   -1.0 - 45.0; for product 84; horizontal wind 




   altitude in 1000 feet, ; 0 to 70; EAZALOFF 30 */    

    short level_1;
/* data lev. thre. (see p3-63, PRG/PUP ICD);




   DL1OFF 31 */

    short level_2;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL2OFF */

    short level_3;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL3OFF */

    short level_4;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL4OFF */

    short level_5;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL5OFF */

    short level_6;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL6OFF */

    short level_7;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL7OFF */

    short level_8;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL8OFF */

    short level_9;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL9OFF */

    short level_10;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL10OFF */

    short level_11;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL11OFF */

    short level_12;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL12OFF */

    short level_13;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL13OFF */

    short level_14;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL14OFF  */

    short level_15;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL15OFF*/

    short level_16;
/* data lev. thre. (see p3-63, PRG/PUP ICD);




   DL16OFF 46 */

    short cell_range_size;/* size of each cell range in km

*/ 

    short cell_azimuth_size;/* size of each cell azimuth in degree
*/  

    short maximum_range;/* maximum range from the radar km

*/ 

    short min_num_points;/* minimum number of points in each cell
*/ 

    short param_8;


    short param_9;
/* product dependent parameters.




   product: 16 - 21, 39 - 40, 35 - 38, 50, 85, 63, 





    65, 64, 66, 89, 90, calibration constant; 





    in dB; -50. - 50.; CALCONMSW 51 CALCONLSW




   product: 81; cast to short; rainfall endtime; 





    minutes; 0 - 1439;




   product: 74; cast to short; edited indicator; 





    not 0 for edited;




   product: 43, 46, 45, 44, ; cast to short; 





    alert category; see table IV;




   product: 55; cast to two shorts; 





storm speed; .1 Knots; 0 - 99.9;  





storm direction; .1 degrees; 0 - 359.9;




   product: 56; cast to two shorts; 





average storm speed; .1 Knots; 0 - 99.9;  





average storm direction; .1 degrees; 0 - 359.9;




   product: 80; cast to two shorts;





end time rainfall; minutes; 0 - 1439;





rate bias; in .01; 0 - 99.99;




   product: 78, 79; cast to short; rainfall end time;





    in minutes; 0 - 1439;




   product: 84; cast to short; RMS error; Knots;





    0 - 29; STSPDOFF 51 STDIROFF 52 */

    short param_10;
/* product dependent parameter.




   product: 39, 40, ; contour interval; dBZ; 5 - 25;




   product: 42; contour interval; feet; 2000 - 30000;




   product: 53; alert catagory; see table IV;




   product: 80; error var of bias; in .01; 0 - 99.99;




   CNTINTOFF 53 */

    short n_maps;
/* if the message is a map data, this is the number




   of map pieces, otherwise it is 0; 0 - 17; 




   NMAPSOFF 54 */

    int sym_off;
/* number of shorts from the top of message (message 




   code field in header) to the -1 divider of each 




   block listed. If the offset is zero, the block is




   not part of the product in question;




   OPRMSWOFF 55 OPRLSWOFF 56 */

    int gra_off;
/* same as above to graphic block 




   OGMSWOFF 57 OGLSWOFF 58 */

    int tab_off;
/* same as above to tabular block 




   OTADMSWOFF 59 OTADLSWOFF 60 */

} Msg_header_pdb;

typedef struct {

    short divider;
/* value of -1 used to delineate the following from 




   the above product description block; DIV2OFF 61 */

    short block_id;
/* always 1 */

    int block_len;
/* length of this block in bytes including the 




   preceding devider and block id; 1 - 80000 */

    short n_layers;
/* number of data layers obtained in this block; 




   1 - 15 */

    short layer_divider;/* value of -1 used to delineate one data layer 




   from another; */

    int data_len;
/* length of data layer (in bytes) starting from the 




   bytes after this int and ending at the last data




   of this layer; 1 - 80000; */

} Symbology_block_header;

#endif

/*12345678912345678912345678912345678912345678912345678912345678*/

/*







*/

/* read_superob.h --- header file for read_superob.c

*/

/* author: Yukuan Song





*/

/* version: 1.0






*/

/* time: May 31, 2002





*/

/*







*/

/****************************************************************/

#ifndef READ_SUPEROB_H

#define READ_SUPEROB_H

typedef struct {   /* message header block 


*/

    short msg_code;/* message code: -131 - -16; 0 - 211 
*/

    short date;    /* date of the message; modified Julian date */

    int time;      /* time of the message; GMT; seconds after

                      midnight, 1/1/1970 


*/

    int length;    /* message length; number of bytes including

                      this header; Note that this is the length

                      in the C structure format. 

*/

    short src_id;  /* ID of the sender: 0 - 999 

*/

    short dest_id; /* ID of the receiver: 0 - 999 

*/

    short n_blocks;/* header block plus the product description

                      blocks in the message 


*/

    short divider;
/* value of -1 used to delineate the header from 




   the above message header; DIV1OFF 10 */

    int latitude;
/* latitude of radar in .001 degrees, -90. - 90.; 




   LTMSWOFF LTLSWOFF */

    int longitude;
/* longitude of radar in .001 degrees, 




   -180. - 180. East (+) and West (-); LNMSWOFF 




   LNLSWOFF */

    short height;
/* above mean sea level height of radar in feet, 




   -100 - 11000 RADHGTOFF */

    short prod_code;
/* Internel product code; 16 - 131; negative 




   number is used sometimes; the same as msg_code?;




   PRDCODOFF 16 */

    short op_mode;
/* operational (weather) mode; 0 = maintenance; 




   1 = clear air; 2 = precipitation (severe weather);




   WTMODOFF */

    short vcp_num;
/* VCP number; 1 - 767; VCPOFF */

    short seq_num;
/* sequence number of the request that generated 




   the product (refer to figure 3-3, RPG/PUP ICD); 




   for products generated by an alert condition, 




   = -13; SQNUMOFF */

    short vol_num;
/* counter, recycles to one (1) every 80 volume 




   scans; 1 - 80, VSNUMOFF */

    short vol_date;
/* Modified Julian date; VSDATOFF */

    short vol_time_s;
/* number of seconds after midnight GMT

*/ 

    unsigned short vol_time_l;/* number of seconds after midnight GMT

*/ 

    short gen_date;
/* product generation data; modified Julian date; 




   GDPRDOFF */

    int gen_time;
/* product generation time; seconds after 




   midnight GMT; GTMSWOFF GTLSWOFF */

    short base_time;
/* base time -- center of time window    
*

 


 * minutes from midnight 


*/ 

    short time_radius;
/* time radius of time window


*/ 

    short elev_ind;
/* RPG elevation index in a volume (not cut number); 




   1 - 20; ELINDOFF */

    short param_3;
/* product dependent parameter.  For products 




   16 - 21, 28 - 30, 22 - 27, 49, 88, 87, 43, 46, 




   45, 44, 55, 56, elevation angle; in .1 degrees;




   -1.0 - 45.0; for product 84; horizontal wind 




   altitude in 1000 feet, ; 0 to 70; EAZALOFF 30 */    

    short level_1;
/* data lev. thre. (see p3-63, PRG/PUP ICD);




   DL1OFF 31 */

    short level_2;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL2OFF */

    short level_3;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL3OFF */

    short level_4;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL4OFF */

    short level_5;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL5OFF */

    short level_6;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL6OFF */

    short level_7;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL7OFF */

    short level_8;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL8OFF */

    short level_9;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL9OFF */

    short level_10;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL10OFF */

    short level_11;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL11OFF */

    short level_12;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL12OFF */

    short level_13;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL13OFF */

    short level_14;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL14OFF  */

    short level_15;
/* data lev. thre. (see p3-63, PRG/PUP ICD) DL15OFF*/

    short level_16;
/* data lev. thre. (see p3-63, PRG/PUP ICD);




   DL16OFF 46 */

    short cell_range_size;/* size of each cell range in km

*/ 

    short cell_azimuth_size;/* size of each cell azimuth in degree
*/  

    short maximum_range;/* maximum range from the radar km

*/ 

    short min_num_points;/* minimum number of points in each cell
*/ 

    short param_8;


    short param_9;
/* product dependent parameters.




   product: 16 - 21, 39 - 40, 35 - 38, 50, 85, 63, 





    65, 64, 66, 89, 90, calibration constant; 





    in dB; -50. - 50.; CALCONMSW 51 CALCONLSW




   product: 81; cast to short; rainfall endtime; 





    minutes; 0 - 1439;




   product: 74; cast to short; edited indicator; 





    not 0 for edited;




   product: 43, 46, 45, 44, ; cast to short; 





    alert category; see table IV;




   product: 55; cast to two shorts; 





storm speed; .1 Knots; 0 - 99.9;  





storm direction; .1 degrees; 0 - 359.9;




   product: 56; cast to two shorts; 





average storm speed; .1 Knots; 0 - 99.9;  





average storm direction; .1 degrees; 0 - 359.9;




   product: 80; cast to two shorts;





end time rainfall; minutes; 0 - 1439;





rate bias; in .01; 0 - 99.99;




   product: 78, 79; cast to short; rainfall end time;





    in minutes; 0 - 1439;




   product: 84; cast to short; RMS error; Knots;





    0 - 29; STSPDOFF 51 STDIROFF 52 */

    short param_10;
/* product dependent parameter.




   product: 39, 40, ; contour interval; dBZ; 5 - 25;




   product: 42; contour interval; feet; 2000 - 30000;




   product: 53; alert catagory; see table IV;




   product: 80; error var of bias; in .01; 0 - 99.99;




   CNTINTOFF 53 */

    short n_maps;
/* if the message is a map data, this is the number




   of map pieces, otherwise it is 0; 0 - 17; 




   NMAPSOFF 54 */

    int sym_off;
/* number of shorts from the top of message (message 




   code field in header) to the -1 divider of each 




   block listed. If the offset is zero, the block is




   not part of the product in question;




   OPRMSWOFF 55 OPRLSWOFF 56 */

    int gra_off;
/* same as above to graphic block 




   OGMSWOFF 57 OGLSWOFF 58 */

    int tab_off;
/* same as above to tabular block 




   OTADMSWOFF 59 OTADLSWOFF 60 */

/*

C$$$  MAIN PROGRAM DOCUMENTATION BLOCK

C

C MAIN PROGRAM:  RADAR_UNCOMP_SUP2P5

C   PRGMMR: KUMAR            ORG: NP12        DATE: 2004-07-02

C

C ABSTRACT: READS IN FILES CONTAINING LEVEL 2.5 SINGLE STATION HOURLY SUPEROB

C   REPORTS AND UNCOMPRESSES THEM.

C

C PROGRAM HISTORY LOG:

C 2002-05-31  YUKUAN SONG      -- ORIGINAL AUTHOR

C 2004-07-02  V. KRISHNA KUMAR -- PREPARED FOR IMPLEMENTATION

C

C USAGE:

C   INPUT FILES:

C     $filename - UNCOMPRESSED FILE

C

C   OUTPUT FILES:

C     $filename.uncompress.out - STANDARD OUTPUT

C     $filename.uncom - UNCOMPRESSED FILE

C

C   SUBPROGRAMS CALLED:

C     UNIQUE:    - DECOMPRESS BLOCKSORT COMPRESS CRCTABLE HUFFMAN RANDTABLE

C     LIBRARY:

C       BZIP2LIB - BZLIB

C

C   EXIT STATES:

C     COND =   0 - SUCCESSFUL RUN

C            > 0 - ABNORMAL RUN

C

C REMARKS: NONE.

C

C ATTRIBUTES:

C   LANGUAGE: C

C   MACHINE:  IBM CCS

C

C$$$

*/

/*1234567891234567891234567891234567891234567891234567891234567891234567*/

/*








*/

/* superob2.5_read_uncompress.c --- read SuperOb2.5 Product             */

/* author: Yukuan Song 






*/

/* version: 1.0







*/

/* time: May 31, 2002






*/

/* Contact: Yukuan.Song@noaa.gov                                        */

/* Program was tested for generating bufr data into dcomdev tanks       */

/* by V. Krishna Kumar W/NP12 Data Management & Qual. Assess. Branch    */ 

/*








*/

/************************************************************************/

#include <stdio.h>    /* declare FILE data type



*/

#include <stdlib.h>   /* declare for malloc                             */

#include <string.h>    /* declare string data type


*/

#include "read_superob.h" /* local header file



*/

#define BZIP2_NOT_SMALL 0

#define BZIP2_NOT_VERBOSE 0

/* declare local variables





*/

 FILE *in_fp, *ou_fp, *ou_uncom_fp; /* in_fp points to input file; 


*

                       * ou_fp points to output file


*/

 Msg_header_pdb hr;   /* message header and product description block   *



       * total 18+102 = 120 bytes


*/

 Symbology_block_header sym_hr; /* Symbology block header               */

 int TEST = 1;        /* If 1, print out debug information              */

 int count;           /*  count how much data have not bee read yet     */

 int i;               /*   an index for the for loop

    
*/

 int vol_time;        /* volume scan time



*/

 int PRE_HEADER =1;   /* true (1) mean data has a pre_header            */

  int offset = 0;     /* offset for buffer dest_buf


*/

 /* these varaibles will be used to decompress the data


*/

   int ret;

   unsigned int dest_len, src_len, buf_alloc = 0;

   unsigned short alg;

   char *dest_buf=NULL, *prod_data = NULL;

/* Main drive function 






*/

 int 

 main (int argc, char *argv[]) {

 /* make sure the command lines are correct



*/

 if (argc != 3) {

  printf("Usage: a.out input_file out_put_file\n");

  return 0;

 }

 /* Open in_fp file to read, ou_fp to write



*/

 if((in_fp = fopen(argv[1], "r")) == NULL) {

  printf("Couldn't open %s for read\n", argv[1]);

  return 0;

 }

 else {

  if ((ou_fp = fopen(argv[2],"w")) == NULL) {

   printf("Couldn't open %s for writing\n", argv[2]);

   return 0;

  }

 }

 /* Skip the first 96 bytes which is a pre-header if PRE_HEADER true
*/

 if(PRE_HEADER)

 fseek(in_fp, 30, 0);

 /* Read Message header : Message header + PDB




*/

 if( fread(&hr, sizeof(Msg_header_pdb), 1, in_fp) != 1) {

  printf("Couldn't read msg header  or pdb form %s\n", argv[1]);

  return 0;

 } 

 else {  

  fprintf(ou_fp, "----------Message Header-------------------------\n");

  fprintf(ou_fp, "msg_code=%hd\n", hr.msg_code);

  fprintf(ou_fp, "date=%hd\n", hr.date);

  fprintf(ou_fp, "time=%d\n", hr.time);

  fprintf(ou_fp, "length=%d\n", hr.length);

  fprintf(ou_fp, "src_id=%hd\n", hr.src_id);

  fprintf(ou_fp, "dest_id=%hd\n", hr.dest_id);

  fprintf(ou_fp, "n_blocks=%hd\n\n", hr.n_blocks);

  fprintf(ou_fp, "----------Product description block----------\n");

  fprintf(ou_fp, "divider=%hd\n", hr.divider);

  fprintf(ou_fp, "latitude=%d\n", hr.latitude);

  fprintf(ou_fp, "longitude=%d\n", hr.longitude);

  fprintf(ou_fp, "height=%hd\n", hr.height);

  fprintf(ou_fp, "product_code=%hd\n", hr.prod_code);

  fprintf(ou_fp, "op_mode=%hd\n", hr.op_mode);

  fprintf(ou_fp, "vcp_num=%hd\n", hr.vcp_num);

  fprintf(ou_fp, "seq_num=%hd\n", hr.seq_num);

  fprintf(ou_fp, "vol_num=%hd\n", hr.vol_num);

  fprintf(ou_fp, "vol_date=%hd\n", hr.vol_date);

  vol_time = hr.vol_time_s; 

  vol_time <<=16;

  vol_time |=hr.vol_time_l; 

  fprintf(ou_fp, "vol_time = %d\n", vol_time);

  fprintf(ou_fp, "gen_date=%hd\n", hr.gen_date);

  fprintf(ou_fp, "gen_time=%d\n", hr.gen_time);

  fprintf(ou_fp, "base_time=%hd\n", hr.base_time);

  fprintf(ou_fp, "time_radius=%hd\n", hr.time_radius);

  fprintf(ou_fp, "elev_ind=%hd\n", hr.elev_ind);

  fprintf(ou_fp, "param_3=%hd\n", hr.param_3);

  fprintf(ou_fp, "lelev_1=%hd\n", hr.level_1);

  fprintf(ou_fp, "lelev_2=%hd\n", hr.level_2);

  fprintf(ou_fp, "lelev_3=%hd\n", hr.level_3);

  fprintf(ou_fp, "lelev_4=%hd\n", hr.level_4);

  fprintf(ou_fp, "lelev_5=%hd\n", hr.level_5);

  fprintf(ou_fp, "lelev_6=%hd\n", hr.level_6);

  fprintf(ou_fp, "lelev_7=%hd\n", hr.level_7);

  fprintf(ou_fp, "lelev_8=%hd\n", hr.level_8);

  fprintf(ou_fp, "lelev_9=%hd\n", hr.level_9);

  fprintf(ou_fp, "lelev_10=%hd\n", hr.level_10);

  fprintf(ou_fp, "lelev_11=%hd\n", hr.level_11);

  fprintf(ou_fp, "lelev_12=%hd\n", hr.level_12);

  fprintf(ou_fp, "lelev_13=%hd\n", hr.level_13);

  fprintf(ou_fp, "lelev_14=%hd\n", hr.level_14);

  fprintf(ou_fp, "lelev_15=%hd\n", hr.level_15);

  fprintf(ou_fp, "lelev_16=%hd\n", hr.level_16);

  fprintf(ou_fp, "cell_range_size=%hd\n", hr.cell_range_size);

  fprintf(ou_fp, "cell_azimuth_size=%hd\n", hr.cell_azimuth_size);

  fprintf(ou_fp, "maximum_range=%hd\n", hr.maximum_range);

  fprintf(ou_fp, "min_num_points=%hd\n", hr.min_num_points);

  fprintf(ou_fp, "param_8=%hd\n", hr.param_8);

  fprintf(ou_fp, "param_9=%hd\n", hr.param_9);

  fprintf(ou_fp, "param_10=%hd\n", hr.param_10);

  fprintf(ou_fp, "n_maps=%hd\n", hr.n_maps);

  fprintf(ou_fp, "sym_off=%d\n", hr.sym_off);

  fprintf(ou_fp, "gra_off=%d\n", hr.gra_off);

  fprintf(ou_fp, "tab_off=%d\n", hr.tab_off);

 }

 /* Test to see if the product is compressed




*/

 if(hr.param_8 == 1){

  printf("Data is a bzip2-compressed data; uncompressing first ....\n");

  /* Open a file to output uncompressed data




*/

  if ((ou_uncom_fp = fopen(strcat(argv[1],".uncom"),"w")) == NULL) {

   printf("Couldn't open %s for writing\n", argv[2]);

   return 0;

  }

 /* Find the original and compressed size of the product.                       */

   src_len = (unsigned int) (hr.length - sizeof(Msg_header_pdb));

   dest_len = ( (unsigned int) (hr.param_9 & 0xffff) << 16) +

                (unsigned int) (hr.param_10 & 0xffff);

  prod_data = (char *)malloc(src_len);

   /* read the whole symbology block compressed




*/

   if( fread(prod_data, src_len, 1, in_fp) != 1) {

    printf("Couldn't read compressed symbology block \n");

    return 0;

   }

   dest_buf = (char *)malloc( dest_len );

      if( dest_buf == NULL ){

        printf("malloc Failed For %d Bytes\n", dest_len );

        return 0;

      }

   /* Do the bzip2 decompression. */

         ret = BZ2_bzBuffToBuffDecompress( dest_buf,

                                           &dest_len, prod_data, (unsigned int) src_len,

                                           BZIP2_NOT_SMALL, BZIP2_NOT_VERBOSE );

 /* update paramter 8 and msg_len in the header



*/

 hr.param_8 =0;

 hr.length = dest_len+sizeof(Msg_header_pdb);

 /* write the header to ou_uncom_fp file



*/

 if(fwrite(&hr, sizeof(Msg_header_pdb), 1, ou_uncom_fp) !=1) {

  printf("Couldn't write Msg_header_pdb out\n");

  return 0;

  }

  /* write Superob data packet to ou_uncom_fp file


*/

  if(fwrite(dest_buf, dest_len, 1, ou_uncom_fp) !=1) {

  printf("Couldn't write Superob data packet out\n");

  return 0;

  }

 } 

 else { /* the data hasn't been compressed



*/

 dest_len = (unsigned int) (hr.length - sizeof(Msg_header_pdb));

 dest_buf = (char *)malloc( dest_len );

      if( dest_buf == NULL ){

        printf("malloc Failed For %d Bytes\n", dest_len );

        return 0;

<Krishna.Kumar@noaa.gov>

      }

 printf("dest_len = %u\n", dest_len);

  if(fread(dest_buf, dest_len, 1, in_fp) != 1) {

    printf("Couldn't read compressed symbology block \n");

    return 0;

   }

 }

 /* Read symbology block header -- 16 bytes                                     */

 memcpy(&sym_hr, dest_buf+offset, sizeof(Symbology_block_header));

 offset +=sizeof(Symbology_block_header);

 fprintf(ou_fp, "-------------Symbology block header ---------------\n");

 fprintf(ou_fp, "sym_divider=%hd\n", sym_hr.divider);

 fprintf(ou_fp, "block_id=%hd\n", sym_hr.block_id);

 fprintf(ou_fp, "block_len=%d\n", sym_hr.block_len);

 fprintf(ou_fp, "n_layers=%hd\n", sym_hr.n_layers);

 fprintf(ou_fp, "layer_divider=%hd\n", sym_hr.layer_divider);

 fprintf(ou_fp, "data_len=%d\n", sym_hr.data_len);

 /* Read the Superob Wind Data Packet




*/

 {

  short packet_code;      /* packet code = 27



*/

  int   packet_len;       /* length of superob data packet              */

  short elev_angle;       /* elevation angle



*/

  int   lat;

  /* latitude




*/

  int   longitude;
  /* longitude




*/ 

  short height;           /* height of observation


*/

  short mean_w;

  /* mean wind




*/

  short std_w;            /* Standard deviation



*/

  short time_d;

  /* time deviation



*/

  short mean_azimuth;     /* averaged azimuth



*/

  memcpy(&packet_code, dest_buf+offset, sizeof(short)); 

  offset +=sizeof(short); 

  memcpy(&packet_len, dest_buf+offset, sizeof(int));

  offset +=sizeof(int);

  memcpy(&elev_angle, dest_buf+offset, sizeof(short));

  offset +=sizeof(short);

  fprintf(ou_fp, "-------------data packet: elevation=%hd-------\n", elev_angle);

  fprintf(ou_fp, "packet_code = %hd\n", packet_code);

  fprintf(ou_fp, "packet_len = %d\n", packet_len);

  fprintf(ou_fp, "elev_angle = %hd\n", elev_angle);

  while(offset < dest_len) {

   for(i =2; i< packet_len; i+=18) {

       memcpy(&lat, dest_buf+offset, sizeof(int));

       offset += sizeof(int);

       memcpy(&longitude, dest_buf+offset, sizeof(int));

       offset += sizeof(int);

       memcpy(&height, dest_buf+offset, sizeof(short));

       offset += sizeof(short);

       memcpy(&mean_w, dest_buf+offset, sizeof(short));

       offset += sizeof(short);

       memcpy(&std_w, dest_buf+offset, sizeof(short));

       offset += sizeof(short);

       memcpy(&time_d, dest_buf+offset, sizeof(short));

       offset += sizeof(short);

       memcpy(&mean_azimuth, dest_buf+offset, sizeof(short));

       offset += sizeof(short);

      fprintf(ou_fp,"lat= %d\n", lat);

      fprintf(ou_fp,"longitude= %d\n", longitude);

      fprintf(ou_fp,"height= %d\n", height);

      fprintf(ou_fp,"mean_w= %hd\n", mean_w);

      fprintf(ou_fp,"std_w= %hd\n", std_w);

      fprintf(ou_fp,"time_d= %hd\n", time_d);

      fprintf(ou_fp,"mean_azimuth= %hu\n", mean_azimuth);

   } /* END of for(i=0; i< packet_len....)



*/

    if(offset <dest_len) {

     memcpy(&packet_code, dest_buf+offset, sizeof(short));

     offset +=sizeof(short);

     memcpy(&packet_len, dest_buf+offset, sizeof(int));

     offset +=sizeof(int);

     memcpy(&elev_angle, dest_buf+offset, sizeof(short));

     offset +=sizeof(short);

     fprintf(ou_fp, "-------------data packet: elevation=%hd-------\n", elev_angle);

     fprintf(ou_fp,"packet_code = %hd\n", packet_code);

     fprintf(ou_fp, "packet_len = %d\n", packet_len);

     fprintf(ou_fp, "elev_angle = %hd\n", elev_angle);

    } /* END of if(offset >0)





*/

  } /* END of the while loop 





*/

 }  

 /* close the files opened





*/

 fclose(in_fp);

 fclose(ou_fp);

}

**********************************************************************

The BURF Fortran Code to create a level 2.5 superob is given below.

C USAGE:    CALL BUFROUT(SUPLAT,SUPLON,HEIT,RWND,RSTD,STDM,RWAZ,NRPTS,

C                        ANEL)   

C   INPUT ARGUMENT LIST:

C     SUPLAT   - LATITUDES OF SUPEROBS 

C     SUPLON   - LONGITUDES SUPEROBS

C     HEIT     - HEIGHTS OF SUPEROBS ABOVE SEA LEVEL

C     RWND     - RADIAL WIND SUPEROB VALUES

C     RSTD     - STANDARD DEVIATIONS OF SUPEROBS

C     STDM     - TIME DEVIATIONS FROM BASE VALID TIME

C     RWAZ     - AZIMUTH ANGLES IN DEGREES

C     NRPTS    - NUMBER OF SUPEROBS

C     ANEL     - ELEVATION ANGLE OF RADAR ANTENNA

C

C   INPUT FILES:   

C     UNIT 40  - BUFR MNEMONIC TABLE (bufrtab.006)

C

C   OUTPUT FILES:   

C     UNIT 71  - BUFR OUTPUT FILE CONTAINING SUPEROBED RADIAL WINDS

C

C ATTRIBUTES:

C   LANGUAGE: FORTRAN 90

C   MACHINE:  IBM CCS

C

C$$$

      subroutine bufrout(suplat,suplon,heit,rwnd,rstd,stdm,rwaz,nrpts,

     . anel)

      character*80 hdrstr,rptstr

      character*8  cdata(11),subset

      integer*8 valid_time,mfac

      real*8 ydata(7,nrpts),xdata(11)

      real*8 suplat(nrpts),suplon(nrpts),heit(nrpts),

     .       rwnd(nrpts),rstd(nrpts),stdm(nrpts),rwaz(nrpts)

      equivalence (xdata,cdata)

      common/bufrcon/valid_time,stalat,stalon,staheit,ntimes

      data mfac/100/

      data lunout/71/,lundx/40/ 

      data hdrstr

     $  /'RPID CLAT CLON SELV ANEL YEAR MNTH DAYS HOUR MINU MGPT'/

      data rptstr /'STDM SUPLAT SUPLON HEIT RWND RWAZ RSTD'/

      msgno=0

      call datelen(10)

C  FIRST TIME IN, OPEN OUTPUT BUFR FILE

C  ------------------------------------

      if(ntimes.eq.1) call openbf(lunout,'OUT',lundx)

      ntimes=ntimes+1

      subset = 'NC006002'

      iyr=valid_time/1000000

      mon=mod(valid_time/10000    ,mfac )

      idy=mod(valid_time/100      ,mfac )

      ihr=mod(valid_time          ,mfac )

      imin=00

C  Figure out how many 500 level superob "pieces" this rpt consists of

C  -------------------------------------------------------------------

      itimes=nrpts/500+1

      if(nrpts.eq.500)  itimes=1

      if(nrpts.eq.1000) itimes=2

      if(nrpts.eq.1500) itimes=3

      if(nrpts.eq.2000) itimes=4

      if(nrpts.eq.2500) itimes=5

      if(nrpts.eq.3000) itimes=6

      if(nrpts.eq.3500) itimes=7

      istart=0

      ir=500

      do ic=1,itimes  ! loop through each 500 level "piece" and

                      !  generate a new subset and BUFR message

        istart=istart+1

        iend=min0(nrpts,ir) 

ccccc   print*,'checkpt0 - ic,istart,iend = ',ic,istart,iend

        xdata=0.0

        msgno=msgno+1

        call openmg(lunout,subset,valid_time)

        cdata(1)='????    '  ! currently do not have report id

        xdata(2)=stalat

        xdata(3)=stalon

        xdata(4)=staheit

        xdata(5)=anel

        xdata(6)=iyr

        xdata(7)=mon

        xdata(8)=idy

        xdata(9)=ihr

        xdata(10)=imin ! data valid on the hr by definition - min is 0

        xdata(11)=msgno

        print *, 'For elev. angle ',anel,', store "piece" ',ic,

     $   ' from "level" ',istart,' to "level" ',iend

        write(*,'("Construct a new subset with header: RPID=",A8,

     $   ", CLAT=",F6.2,", CLON=",F7.2,", SELV=",F5.0,", ANEL=",F6.2,

     $     ", DATE=",I4.4,4I2.2,", MGPT=",I4)')

     $     (xdata(ii),ii=1,5), (nint(xdata(ii)),ii=6,11)

        call ufbint(lunout,xdata,11,1,nret1,hdrstr)

ccccc   print *, 'checkpt9b,nret1=',nret1

        xdata=0.0

        numrpts=0

        nrp=0

        do i=istart,iend  ! loop through the 500 levels in the "piece

                          !  each contains a superob value

          numrpts=numrpts+1

          nrp=nrp+1

          ydata(1,nrp)=stdm(i)

          ydata(2,nrp)=suplat(i)

          ydata(3,nrp)=suplon(i)

          ydata(4,nrp)=heit(i)

          ydata(5,nrp)=rwnd(i)

          ydata(6,nrp)=rwaz(i)

          ydata(7,nrp)=rstd(i)

        enddo

ccccc   print *, 'ydata=', ydata(2,numrpts), ydata(3,numrpts)

        call ufbint(lunout,ydata,7,numrpts,nret2,rptstr) 

        write(*,'(" number of data ""levels"" processed=",I4)') nret2

ccccc   print *, 'checkpt19,numrpts=',numrpts

        call writsb(lunout)

        istart=iend 

        ir=ir+500

      enddo

      call closmg(lunout)

      return

      end
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