CINRAD Support in the ARPS Remapping Program — 88d2arps

1. Introduction

There are two ways to decode Chinese netrad (CINRAD) radar data with the
remapping program — 88d2arps. One is the compile-time modification which was
provided by Chunxi Zhang from the Peking University in China. Another is a
run-time option which was provided by an anonymous user (“zkf”).

2. Usages

Before running the program 88d2arps, user is required to check and modify
the radar information file data/adas/radarinfo CINRAD.dat. Then he/she can set
the environment variable for 88d2arps as

csh/tcsh shell:
setenv RADARFILE $ARPSROOT/data/adas/radarinfo CINRAD.dat

bash shell
export RADARFILE=$ARPSROOT/data/adas/radarinfo CINRAD.dat

where $arpsroOT is the root directory of the ARPS package.

2.1 Compile-time modification
Users should find the following line

/* #define ALLOW_PKU */

in file src/s8d2arps/a2io/config.h and uncomment it by removing the leading
“/+” and the ending “*/”.

Then the program 88d2arps can be compiled and run with CINRAD data just
as it is instructed in file docs/88d2arps50. pdf.

2.2 Run-time option
Users compile program 88d2arps just as it is instructed in file
docs/88d2arps50.pdf.

When running the program, users should provide an option “-rad98”. For
example,
../bin/88d2arps KTAN -rad98 -diskf radarfile china < adas.input

Appendices

The following appendices about CINRAD data formats and code for decoding
(program 88d2arps does not use it, it is provided just for reference) were provided by
“zkf”. — Monday, July 30, 2007
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// //
//% 4FK: ReadBaseData(char filename[80])

/7% KA ARHAY, AESCHHRAE R (RSB 845) , ak[H] FALSE.
/7% Ditig: WEEBCHR SO s A A, RO, R, 1SR, ORAEE
//* HArh.

//% Z¥: filename, JEEEITIFA

// //
bool ReadBaseData (char filename[80])

{

FILE *fp=0;

int FstBin, LstBin, BinNum;
float CurAz, CurEl;
int ElIndex, AzIndex, BnIndex;

int ptrPos;

size_t readSize;

int fileEndFlag;

bool VolBeg=false;
bool VolEnd=false;

bool RFlag, VFlag, WFlag;

fp = fopen(filename, “rb”) ;
if (fp==0) return false;

pOneRadial = 0;
pOneRadial = (RADIALDATA*)malloc (sizeof (RADIALDATA)) ;
if (pOneRadial==0) return false;

//Initialize array
for (E1Index=0; Ellndex{MaxCuts; ElIndex++)
{
for (AzIndex=0; AzIndex{MaxRads; AzIndex++)
{
for (BnIndex=0; BnIndex<RGates:; BnIndex++)
RData[ElIndex][AzIndex] [BnIndex] = VALUE INVALID;
for (BnIndex=0; BnlIndex<VGates; BnlIndex++)
VData[ElIndex] [AzIndex] [BnIndex] = VALUE INVALID;
for (BnIndex=0; BnIndex<{WGates; BnIndex++)
WDhata[ElIndex] [AzIndex] [BnIndex] = VALUE INVALID;
}//end az



Elevation[ElIndex]=VALUE INVALID;
}//end el

do

{
//Initialize flags
RFlag=VFlag=WFlag=false;

readSize = fread(pOneRadial, sizeof (RADIALDATA), 1, fp) ;
fileEndFlag = feof (fp);

//Start a volume scan

if (pOneRadial->RadialStatus == VOL BEG)

{

ElIndex=0;

CurEl = float ((pOneRadial->E1/8.)* (180. /4096.)) ;
Elevation[ElIndex] = CurEl;

VolBeg = true;
//output text information

//  TRACE(”VCP number is %3d\\n”, pOneRadial->VcpNumber) ;
printf ("VCP number is %3d\\n”, pOneRadial->VcpNumber) ;

//  TRACE ("Elevation %3d (%5.2f Degree) start...\\n”,ElIndex+1, CurEl);
printf ("Elevation %3d (%5.2f Degree) start...\\n”, ElIndex+1, CurEl) ;
}
//Find the beginning of the volume scan
if(!VolBeg) continue;

//Start an elevation
if (pOneRadial->RadialStatus == ELV BEG)
{
CurEl = float ((pOneRadial->E1/8.)*(180. /4096.)) ;
if (CurEl-Elevation[ElIndex] > 0.4)
{//different elevation angle
Ellndex++;
Elevation[ElIndex] = CurEl;
}
//  TRACE ("Elevation %3d (%5.2f Degree) start...\\n”,ElIndex+1, CurEl);
printf ("Elevation %3d (%5.2f Degree) start...\\n”,ElIndex+1, CurEl) ;
1

//Start an elevation

if (pOneRadial->RadialStatus == VOL END)



VolEnd=true;

// if (pOneRadial->RadialStatus == ELV BEG || pOneRadial->RadialStatus == VOL BEG)

//Calculate azimuth angle and Azimuth Index
CurAz = float ((pOneRadial->Az/8.)*(180. /4096.)) ;
if (CurAz >= 360.) CurAz = CurAz-360. ;

AzIndex = int (CurAz+0.5) :

//what kind of data in this cut

if (pOneRadial->PtrOfReflectivity !=0) RFlag=true;
if (pOneRadial->PtrOfVelocity !=0) VFlag=true;

if (pOneRadial->PtrOfSpectrumWidth !=0) WFlag=true;

//Save reflectivity data into the array
if (RFlag)
{
//Get first bin, last bin, and number of bins
FstBin = int (pOneRadial->RangeToFirstGateOfRef/pOneRadial->GateSizeOfReflectivity+0.5);
BinNum = pOneRadial->GatesNumberOfReflectivity;
if (FstBin<0)
{
BinNum = FstBintBinNum;
FstBin = -1*FstBin;
}

LstBin = FstBin + BinNum;

ptrPos = pOneRadial->PtrOfReflectivity;

//Save data
for (BnIndex=FstBin; BnIndex<LstBin; BnIndex++)
RData[ElIndex] [AzIndex][BnIndex] = DecodeRef (pOneRadial->Echodata[ptrPos+BnIndex]) ;

//Save velocity data into the array
if (VFlag)

{

//Get first bin, last bin, and number of bins

FstBin = int (pOneRadial->RangeToFirstGateOfDop/pOneRadial->GateSizeOfDoppler+0.5) ;
BinNum = pOneRadial->GatesNumberOfDoppler;

if (FstBin<0)

{

BinNum = FstBin+BinNum;

FstBin = —1*FstBin;
}



LstBin = FstBin + BinNum;

ptrPos = pOneRadial->PtrOfVelocity;

//Save data

for (BnIndex=FstBin; BnIndex<LstBin; BnIndex++)

VData[ElIndex] [AzIndex] [BnIndex] =

DecodeVel (pOneRadial->Echodata[ptrPos+BnIndex], pOneRadial->ResolutionOfVelocity) ;

//Save spectrum width data into the array
if (WFlag)
{
//Get first bin, last bin, and number of bins
FstBin = int(pOneRadial->RangeToFirstGateOfDop/pOneRadial->GateSizeOfDoppler+0.5) ;
BinNum = pOneRadial->GatesNumberOfDoppler;
if (FstBin<0)
{
BinNum = FstBintBinNum;
FstBin = —1*FstBin;
}
LstBin = FstBin + BinNum;
ptrPos = pOneRadial->PtrOfSpectrumWidth;
//Save data
for (BnIndex=FstBin; BnIndex<LstBin; BnIndex++)
WData[ElIndex] [AzIndex][BnIndex] = DecodeSpw(pOneRadial->Echodatal[ptrPos+BnIndex]) ;
}
Jwhile(fileEndFlag==0 && !VolEnd && ! (readSize<1));

if(!VolEnd && VolBeg)
{

fclose (fp) ;

free (pOneRadial) ;

printf ("Error! Incomplete Volume Scan\\n”);
//  TRACE (“Error! Incomplete Volume Scan\\n”);

return false;

NumValidCuts = EllIndex+1;
fclose (fp) ;
free (pOneRadial) ;

return true;

}

// //
//% % ¥K: DecodeRef (unsigned char code)
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//% R S, IR IEIfEA S Y SOR #E (DBZD .

/7% DNRE: KR I BN A AR D

//% ZH: code, FEFFS M BYTE Y, 5z B SR GnI o

// //
float DecodeRef (unsigned char code)

{

if (code==CODE_INVALID) return VALUE_ INVALID;

else if(code==CODE RANFOLD) return VALUE RANFOLD;

else

return (float((code-2.)/2.-32.5));

// //
//% % ¥K: DecodeVel (unsigned char code)

J/% B SR, R [BIRRE S AR I (W/S) .

/7% DIRE: R AR ) A A

//% ZH: code, JFFT M BYTE 2, {3 M f) 4% 1 30 JEE 4 ALY {1 5

/ /% ResType, 2 P70, WEERGEERRID, KEEAR, MRILT7 A
//* ResType = 2: ¥5/E4 0.5 M/S
//* ResType = 4: ¥§/&EH 1.0 M/S
// //

float DecodeVel (unsigned char code, short ResType)
{
if (code==CODE_INVALID) return VALUE INVALID;
else if(code==CODE_RANFOLD) return VALUE RANFOLD;
else
{

if (ResType==RES POINT FIVE) //0.5 m/s

return (float((code-2.)/2.-63.5));

else

return (float ((code-2)-127.));

// //
//% 4 ¥K: DecodeSpw(unsigned char code)

//x B S, R [AIERS S IS (M/S) .

/7% DRE: R AT 5 B A o

//% ZH: code, FEAFS M BYTE 2, 5 O v g {E

// //
float DecodeSpw(unsigned char code)

{

if (code==CODE_INVALID) return VALUE INVALID;

else if(code==CODE_RANFOLD) return VALUE RANFOLD;
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else

return (float ((code-2.)/2.-63.5));

// //

//* %#: SavedatalntoFiles()

/% KB AER, RAZEAABISC T R R R 4, IR [8] FALSE.

//% DNRg: FRATREA, WEHA, R, A S IR E] 3 AR
//* RefArray. dat " RAEAMMEL, A0S, IS S EAL R HR

/ /% VelArray. dat "RAFADFAEL, ADFA, TIOR8 EEECH 10 28

/ /% spwArray. dat TORAEAIAEL, AR, RTS8 B i Eds

/ /% HOE AR 7 sUORAE A7) T <

/ /% D HEIMMAES, KA 4 7R, KN 4 AT

/ /% 2) HRZENA, KA 4 FATER, KB 4 MZ5 7T

/ /% 3R, VELWARAIEE, KB 4 s, KN 4xMaxRads*Gatesk M /24 7
//% Z%: code, JAFS M BYTE &, {3 R4 JE A (L .

// //

bool SavedatalntoFiles()

{

FILE *fpR=0, *fpV=0, *fpW=0;
char fileR[] = "RefArray. dat”;
char fileV[] = “VelArray. dat”;
char fileW[] = ”"spwArray. dat”;

//Open Ref. File for Saving

fpR = fopen(fileR, "wb”);

if (fpR==0) return false;

//Save Ref. Array

fwrite (&NumValidCuts, sizeof (NumValidCuts), 1, fpR) ;

fwrite (Elevation, sizeof (float), NumValidCuts, fpR) ;

fwrite (RData, sizeof (float), NumValidCuts*MaxRads*RGates, fpR) ;
fclose (fpR) ;

//Open Ref. File for Saving

fpV = fopen(fileV, “wb”);

if (fpV==0) return false;

//Save Ref. Array

fwrite (&NumValidCuts, sizeof (NumValidCuts), 1, fpV) ;

fwrite (Elevation, sizeof (float), NumValidCuts, fpV) ;

fwrite (VData, sizeof (float), NumValidCuts*MaxRads*VGates, fpV) ;
fclose (fpV) ;

//Open Ref. File for Saving
fpW = fopen(fileW, “wb”) ;
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if (fpW==0) return false;

//Save Ref. Array

fwrite (&NumValidCuts, sizeof (NumValidCuts), 1, fpW) ;

fwrite (Elevation, sizeof (float), NumValidCuts, fpW) ;

fwrite (WData, sizeof (float), NumValidCuts*MaxRads*WGates, fpW) ;
fclose (fpW) ;

return true;

}

- fFi%: newman
—  RATHIE: 2005-8-23 9:51:31

//DataBase. h

//SA, SB TR IA I B FEEL

/%)

#define RGates 460  //S BAND S ZRUH B PE%L
#define VGates 920  //S BAND J#iJFEH i 54
#tdefine WGates 920 //S BAND 55 P 25 FE S
/3

//CB F I WY 25 PEAL

/%

#define RGates 800  //C BAND S S 2RI B PE%L
#define VGates 1600 //C BAND Jd0REPH 2 PESL
#tdefine WGates 1600 //C BAND % it 25 ) %4
*/

ttdefine MaxCuts 20 //#IXANMAES
#define MaxRads 360 //BZA0F LI AL s, AR EE — M%)

#define CODE_INVALID O  //4whSfHH IRRIRFRIC, 27 oA BOW AR
#tdefine CODE_RANFOLD 1  //#4whth{irh AR bRIC, R FE BBk

#define VALUE_INVALID -999. //SZBrfl ™ FIRFIRNRIC, o ToH BOW I H s
#define VALUE RANFOLD 999. //SEBs{ A RIS IRFRIC, /R4 B M

#tdefine RES_POINT FIVE 2 //JJERE RIS, ARMKEE AN 0.5 M/S
#define RES_ONE POINT 4 //FHEERSFEIHL ARFMIREE N 1.0 M/S

#define VOL BEG 3 //HRFATTEIRSHRE
#define VOL_END 4  //HERHALEFIRSIRE
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#define ELV_BEG 0  //fWfAIFak&brid
#define ELV END 2 //fps&diRAhrk

#tdefine RADIAN 3. 14159/180.
I11177777777777777777771777777717777777777777777777777777777777777777
//tagBaseData 98D T ik{s B4i#) (HArGi#))

typedef struct tagBaseData

{

unsigned short templ[7]; / /R

unsigned short RadarStatus; //1 = Fon N E IR
unsigned short temp2[6]; / /PR

unsigned int mSeconds; / /45 1) s e B (]
unsigned short JulianDate; //M 1970/1/1 #2¥H
unsigned short URange; /AR 15

unsigned short Az; /TR

unsigned short RadialNumber; /BB S
unsigned short RadialStatus; [/ BHRIR A
unsigned short EI; //

unsigned short ElNumber; //PRFE Y AT £ G

short RangeToFirstGateOfRef;  //& — AN ZEEIE L/~ 1L briE % (m)
short RangeToFirstGateOfDop;  //%—A> %M hHda 2 /- I SZ bR iE 25 (m)
unsigned short GateSizeOfReflectivity;  //JiFZEHE iR % K (m)
unsigned short GateSizeOfDoppler; / /2 AR B B K (m)
unsigned short GatesNumberOfReflectivity; //J i3 ¥4I i) IE 55 FE S
unsigned short GatesNumberOfDoppler; — //Z%M8hd i) I 25 FE %k

unsigned short CutSectorNumber; /XS
unsigned int CalibrationConst; /R E T
unsigned short PtrOfReflectivity; /[ R AR R
unsigned short PtrOfVelocity; /iR R FREr

unsigned short PtrOfSpectrumWidth; / /T TR E YR
unsigned short ResolutionOfVelocity; /) % W 4y PR
unsigned short VcpNumber; / /S

unsigned short temp4[4]; / /IR

unsigned short PtrOfArcReflectivity; //EFEREHTRE
unsigned short PtrOfArcVelocity; /IR B R

unsigned short PtrOfArcWidth; [/ A E R

unsigned short Nyquist; /AR T

unsigned short temp46; // R
unsigned short temp47; // 1R
unsigned short temp48; // R
unsigned short CircleTotal; / /%

unsigned char temp5[30]; / /R

unsigned char Echodata[RGates+VGates+WGates]; //129—588 I 460 4% [ 4t FHHE
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unsigned char temp[4]; // R
//129—1508 JL 1380 77173 /& i dfs
//129—2428 3% 2300 715 v £d
} RADTALDATA;;

float RData[MaxCuts][MaxRads][RGates];
float VData[MaxCuts][MaxRads][VGates];
float WData[MaxCuts][MaxRads][WGates];

float Elevation[MaxCuts];

// void DispSpw(CDC * pDC, CPoint cp, int r);
// void DispVel (CDC * pDC, CPoint cp, int r);
// void DispRef (CDC *pDC, CPoint cp, int r);
int NumValidCuts;

bool SavedatalntoFiles();

bool ReadBaseData(char filename[80]) :
RADIALDATA* pOneRadial;

float DecodeSpw (unsigned char code);

float DecodeVel (unsigned char code, short ResType):

float DecodeRef (unsigned char code) ;
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