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‘g$include <math.h>
#include <stdio.h>
#include <stdlib.h>

FILE *fpin, *fpout;

float xo,yo,delx,dely,x,y,elev;

float PeCel3 .

float z,sumwgt,dist,wgt,dem[80][3];

int npts,numx,numy,def,i,j,k,writeit;
char infile([20],outfile(20];

/****i*i*******************************************t*t**t*********i****/

Vi This program is used to interpolate a x,y,z vector file and to */
* output a gridded vector file. */

/.**i***i****ii********t*****t**ﬁ**********t*t*i‘******i*****#*****tﬁ*t***/

*I‘tﬁ*****ii***i****i*ti*****ti*t****ii************ti**t***t******‘***ﬁ*/ )

/* This section is used open the input x,y,z vector file */
*tw**ttﬁ*ﬂ*ttt*****i******tii*ﬁt*ti**t*i****t**ti******it**i**#*ﬁ*****/

void. £ile_in()

{
printf("\n Enter vector file to read from: ");:
printf("\n File format should be... "):
print£("\n x1 yl zl o) i
print£("\n x2 y2 22 e 1
print£("\n x3 y3 z3 *):
scanf("%s",infile);
printf("\n Enter number of lines in input file ");
scanf("%d",&npts);
if ((fpin=fopen(infile,"c")) == NULL)
printf£("\n Error opening list file for input");
exit(1l);
}
-}
/****t*t!i***i**i**i*i**i*****tt*****tt*ti*******‘i*t*i****ﬁ!*ﬁ***t**i*ﬁ*/
/* This section is used to open the output vector file */
t**#t*titi*t**t*ﬂttit***t*t****itt***ﬁ*i****t**iiﬁt***i***i*******it*t*/
void file_out()
{
printf("\n Enter the output file name.... *)z
scanf("%s",outfile);
if ((fpout=fopen(outfile,"w")) == NULL)
printf("\n Error opening output file");
exit(l);
}
}
/*t***i*i*ttittt*tlw**t***ttti*tk**ttii**t*t*it*t***i*t*****i!t**ttt*tt#/
/* This section sets the parameters used in the weighting function */

/t*tt***t**it*!ttt**ti**iit****i*ﬁt_t*i#**t*****tttti***i****ti**ti#t*iit/
void parameters()

(
printf("\n Do you wish to use $sM/I default parmeters?

printf("\n l=yes 2=no0
scanf("%d",&def);
if (def == 1)

E
— —
. e

xo=-=3937.5;
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. yo==3937.5;
delx=25.0;
dely=25.0;
numx=316;
numy=332;

else

print£("\n Enter the lower left corner Xo of the grid ");
scanf("%£",&x0);

printf("\n Enter the lower left corner Yo of the grid ");
scanf("3£f",&y0);

printf("\n Enter the spacing in the x direction---delx ");
scanf("%£f",&delx);

printf("\n Enter the spacing in the y direction---dely ");
scanf("$£",&dely); _
print£("\n Enter the desired number of x grid spaces ")z
scanf("%d",&numx) ;

printf("\n Enter the desired number of y grid spaces - ");
scanf("%d",&numy);

printf("\n This program generates a gridded DEM from ®3
printf("\n irregularly spaced data points using a ");
printf("\n distance weighted average method. Enter "):
printf("\n the parameters to determine the weighting ");
printf("\n functiofN.cccess P w3
printf£("\n ( )-Suggested parameters o Jf
printf("\n Enter the smoothing quantity (0) ");
scanf("s$f",&c);

printf("\n Enter the power of prediction (2) i
scanf("$f",&p);
printf("n\ Enter the maximum distance for weighting i i

scanf("$£f",&r);

/*****t*t*l‘**ﬁ*!************t****i****ii*ﬁ*i******itt******i**********ﬂ*it/

Vid This section uses the ‘Shepard’ gridding algorithm to process */
/* the vector file, using the weighting parameters. */

/***t**t!**************#ii***ti‘i***i*****iﬁt***t*ﬂ***!***t**wﬁt-ﬁ***t****t/

void process()

{
/* read input file into 2-d array (dem)*/
for (i=l;i<=npts;i++)

fscanf(fpin,"$f $f $f\n",&x,&y,&2);
dem([i][1l]=x;
dem(i]([2]=y;
dem(i][3]=2;
}
/* step through the desired grid point by point*/
for (j=1;j<=numy;j++)
{
printf£("%d\n",j);
y=yo + (j-1)+*dely;
for (i=l;i<=numx;i++)
(

x=x0 + (i-1l)*delx;

/* For each grid point determine the "weighted" average */
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z= 0.00000000;
.sumwgt=0.00000000;
writeit=1; T

for (k=l;k<=npts;k++)

print£("%d\n",k);
dist=(x-dem(k][1])*(x-dem[k][1]) + (y-dem[k][Z])*(y-dem[k](2]);

if (dist <= (r*r))
.T;‘L“C.I\c.-.
if ((c== 0.00000000) & (dist== 0.00000000))

{

fprintf(fpout,"$£f %f $f\n",x,y,dem[k][3]);
dist=(c*r) + 1;

k=npts+1l;

writeit=0;

}

else

{ :
wgt= 1.000000/(pow((sqrt(dist + c*c)),(p*pP)));
z=z + dem(k][3] * wgt;
sumwgt = sumwgt +wgt;
e
}
}
if (writeit == 1)

(
if (sumwgt == 0.00000000)

elev=z;

}

else
elev=z/sumwgt;

}
fprintf(fpout,"3f 3£ $f\n",x,y,elev);

I

void main()

(
file_in();
file out();
parameters();
process();
fclose(fpin);
fclose(fpout);
exit(0);
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T T T2 22t s SR PR RS SRR R AR ARttt Al ddhllhd

» THIS PROGRAM CAN BE USED TO CONVERT THE ENTIRE 20 KM
* DEM INTERGER ARRAY VALUES TO LATITUDES AND
* LONGITUDES.

T T it asa a R TR SRR R A A A A A R 2 2 2 E B bbb bt bbb bl b

open (unit=7, file='demij_ll.for’,status='new’)
write (7,20)
do 10 i=1,281
do 20 j=1,281
r=sqrt ((i-141.)**2 + (j-141.)**2)
dlatc=90 - (r * 0.1826484)
if (i .eq. 141) then
if (j .ge. 141) dlong=0
if (3 .lt. 141) dlong=180
goto 200
endif
b=atan ((j—141.0)/(i-141.0))
b=b*180/3.1415927
if (i .gt. 141) then
dlong=90 - b
elseif (i .lt. 141) then
dlong=90 + b~
dlong=—-dlong
else
dlong=90
endif
write (7,11) i, j,dlat,dlong
continue
continue
format (1i3,4x,i3,4x,£6.2,5x,£7.2)
format (’i’,6x,’3j’,6x,’lat’,8x,’long’)
stop
end
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program demconv
CeCCoCeeCeecCCCCCCCEECCCeCCCCCCCCCCCCCeCCCececcceccceececceceeccccecceecee

[~
c

gtype
ihem

itrans

lat,lon

Internal:

X, Y

SGN

delta

SLAT

numy

cell

xydist

E2

c
c
S
c
c
c
c
c
c
c
c
e
c
c
c
c
c
-
[~
c
c
c
¢
c
c
-
c
[
e
c
c
c
c
[=
c
c
c
[
c
c
c
c
c
[~
(-
(-
-
c
-
c
c
c
c
c
c
c
c
c PI
c

-]

-

User—defined

-

demconv— This program transforms latitudes and longitudes from a
1989 antarctic ice surface DEM to X and Y coordinates on an SSM/I
plane whose projection parameters are given in the 1990
User’s Guide supplied by the Nation Snow and Ice Data Center

University of Colorado. Boulder, Colorado 80309-0449
Paramters:

Integer supplied by the user to describe one of the three
grid cell dimensions (1=12.5 km, 2=25.0 km, or 3=50.0 lkm).

Integer supplied by the user to describe one of the two
polar regions (l=North , 2=South) -

Integer supplied by the user to describe the type of
transformation LOCATE will perform (l=I,J-to-Lat,Lon;
2=Lat, Lon-to-I,J)

Reals supplied by the user when itrans = 2. These

integers describe the latitude and longitude in an SSM/I

grid which LOCATE will transform to an I,J grid cell position.

Note: All latitudes and longitudes must be entered as
positive numbers!

Distance in kilometers from the origin of the grid
(ie., pole).

Sign of the latitude (positive = north latitude,
negative = south latitude)

+ Meridian offset for the SSM/I grids (0 degrees for

the South Polar grids; 45 degrees for the North Polar
grids.

Integer variable used for reorientation of the grid. The
grid is ‘flipped’ in the Y direction for transformations.

Standard latitude for the SSM/I grids is 70 degrees.

Number of lines in an SSM/I grid. This attribute varies
for each of the six grids.

: Size of the SSM/I grid ( 12.5 km, 25.0 km, 50.0 km)

: Distance from the origin of the grid in the cartesian plane.

The x-y coordinates for the edge of the lower left pixel
is (3850.0, 5350.0) for the northern grids and
(3950.0, 3950.0) for the southern grids..

: Radius of the earth in kilometers.

Eccentricity of the Hughes ellipsoid

: Eccentricity squared

: P1

Written by V.J.Troisi - January, 1990
Revised by J.D.Wilson - July, 1991

CCCCCCCCCCCEeCCCCCCCCeCCCCCCCeCeecCececsccecccccccccceccccccccccccceccecce
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real SLAT,E,RE,PI

real alac,alon,x,y

integer ihem, gtype, i, ]

real lat, lon, elev

real SGN, delta

integer numy(2,3)

real cell(3), xydist(2,2)

data numy / 896, 664, 448, 332, 224, 166 /

data cell / 12.% , 25.0 , S0.0 /

data xydist / 3850.0 , 5350.0 , 3950.0 , 3950 /

SLAT = 70.

RE = 6§378.273

E2 = .006693883

PI = 3.141592654

E = sqrt(E2)

gtype = 2

ihem = 2

itrans = 2 .

open’ (unit=1, file=‘ijllel2’, status="o0ld’)
open (unit=2,file='convtl’, status=’'o0ld")

Define the sign and meridian offset (delta) for the SSM/I grids.

noooan

if (ihem.eq.l) then
SGN = 1.0
delta = 45.

else
SGN = -1.0
delta = 0.0

endif

Start translation

noo

- 1f (itrans .eq. 2) then.

Obtain the latitude and longitude pair and transform to cell where
that pair is located.

nooao

cont=1
do 100 k=1,80000
write (5, *)’Eantering latitude and longitude from IJLLEL2:’
write (5, *)’loop=’,cont
read (1,11,end=999) i, 3, lat,lon,elev

11 format (i3, 1x,1i3,1x,£6.2,3x,£7.2,3x,£7.4)
c
¢ Transform degrees to radians
c
alac=abs (latc) *PI/180.

if (lon .lt. 0) lon=360 + lon
alon=(lon+delta) *PI/180.
c
¢ Transform latitude and longitude to x and y distances from origin
c
call mapll (x,y,alat,alon,SLAT, SGN,E,RE)

C
(-]
write (2,12) x,y,elev
12 formac (£7.1,3x,£7.1,3x, £7.4)
cont=cont + 1
100 continue
endif

999 write (5, *)’program finished’
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end
SUBROUTINE MAPLL (x, Y alat, alonqr SLAT, SGN,E,RE)

Cs."--'.'i"t.'f"--"'-t"'"'.""...'Q'i'*O..'.I'Q.-'t"'i‘ﬁ"*"t"ib"t"."

cs -
cs -
cs DESCRIPTICN: -
cs »
cs This subroutine converts from geodetic latitude and longitude to Polar *
cs Stereagraphic (X,Y) coordinates for the polar regions. The equations =
(o] are from Sanyder, J. P., 1982, Map Projections Used by the U.S. T .
cs Geological Survey, Geological Survey Bulletin 1532, U.S. Government »
cs Printing Office. See JPL Technical Memorandum 3343-85-101 for further ~*
cs details. -
cs -
(o4 ] -
cs ARGUMENTS: -
cs ) . -
CS Variable Type I/0 Description »
cs =
Ccs ALAT REAL*4 I Geodetic Latitude (degrees, +90 to =-%0) ~
(s ALONG REAL*4 I Geodetic Longitude (degrees, 0 to 360) *
cs X A REAL*4 0 Polar Stereographic X Coordinate (km) »
cs b 4 REAL*4 0 Polar Stereographic Y Coordinate (km) »
cs >
cs »
cs Written by C. S. Morris - April 29, 1985 -
Cc$ Revised by C. S. Morris - December 11, 1985 -
cs

Ccs Revised by V. J. Troisi - January 1990

cs SGN - provides hemisphere dependency (+/-= 1)

cs"-'-.o't'ooaocv----ttt-vtvtt'v."'o‘o..--o--"t"v't-.'t't-".ttt-tttvtttt'v

REAL*4 X, Y,ALAT,ALONG,E,E2,CDR,PI, SLAT, MC

csﬁ-"'ttttt."-.---tttttt't't""'1Q--'...-".-'t-t'ttttt-ttttt.-'-tt't'tt'ttt

cs -
cs DEFINITION OF CONSTANTS:
cs

'R}

“C§ Conversion constant from degrees to radians = 57.29577951.
CDR=57.29577951
° E2=E*E
cs Pi=3.141592654 -
PI=3.141592654.
cs *
cs-’.'t"it".--'t."'t."f""""f"'--'-I-".'!i"'.tt"’tttt"’tt"'.'tttt.'
c Compute X and Y in grid coordinates.
IF (ABS(ALAT).LT.PI/2.) GOTO 250
X=0.0
Y=0.0
GOTO 999
250 CONTINUE
T=TAN(PI/4.-ALAT/2.)/((1.-E*SIN(ALAT))/(1.+E*SIN(ALAT)))**(E/2.)
IF (ABS(90.-SLAT).LT.l.E-5) THEN
REQ=2_*RE*T/((1L.+E)**(l1.+E)*(1.-E)*~*(1.-E))*=(E/2.)
ELSE
SL=SLAT*PI/180.
© TC=TAN(PI/4.-SL/2.)/((1.-E*SIN(SL))/(1.+E*SIN(SL)))*~(E/2.)
MC=COS (SL) /SQRT (1.0-E2* (SIN(SL) **2))
REO=RE*MC*T/TC
END IF
Y=—RHO*SGN*COS (SGN*ALONG)
X= RHO*SGN*SIN (SGN*ALONG)
999 CONTINUE
END
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#include <math.h>
#include <stdio.h>
#include <stdlib.h>

FILE ~fpin, *fpout;

float elev;
int ipjtabeCId!qridlaszl[316];
char infile(25],ocutfile(25];

/"-"-vttt-ttwo,.'-'."t0.-'*"Q'O'#9'ttttqfw"'f--'t'-t.'-ttttr

#+** This program is used to convert the DEM ( on the SSMI plane)
**+ into a binary linear file which can be read by mips using the
#++ SSMI format resident.

P PR PR PP R T P P I P P A R P I TR T IR TN I TR I TR TAI I IR I IITIRAF RIS IRTTIRIRIIRISILS

/t’t.-..-'i"'f""'.".""ﬁ-"".'t"'.f.t""""f".'."'---'..."ﬂ/

/™ This section is used open the input x,y,z vector file .

,t-t't"*.'q---.-ttttivw"-'q'!--"-wv't--tttv'ttttittttttt't"fitt"tt/

void file in()

{
printf("\n Enter vector file to read from: - ¥
printf("\n File format should be... ¥
printf("\n il j332 elev bt
princf("\n i2 3332 elev ")
printf("\n i3 j332 elev wyis
scanf ("%s", infile);
if ((fpin=fopen(infile,"r")) == NULL)
{
printf("\n Error opening list file for input");
exit (1);
}
..}\

/.".-vttf"o.----..-"'-t-tvttv""t"vtt"wo'ov#","..c.--GOOQ'ff"'f/

? This section is used to open the output vector file w/

/"’....-"'t""""""-...’.-'-..-....tﬁ""'-".-.'."'.’."'f't'--'/

void file out()

{
printf("\n Enter the output file name.... o ¥
scanf("%s",outfile);
fpout=£fopen (outfile, "wb");
}
void ij_array_sort()
{
for (j=1;3<=332;]j++)
{
_for (iml;i<=316;i++)
fcanf (fpin, "%d %d %f\n",&i,&j,selev);
int ielev=elev;
grid(j] (i]=ielev;
}
}
}

/t't.""""'.."'--tt'tt"'t."""'v""'.'.--'..'.""""0""""-""

This section reads from an I,J,elev vector file
and writes the elev to a binary file with only 1 record

LA R L LS R R A A A A A A i dd il i dd it i dd i ddd it i ddd it ddddddddddiddd i iddd ity
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void line_out ()

for (a=332;a>=l;a—)

for (b=1;b<=316;b++)

{ .

ielev=grid(a] (b];

fwrite (sielev, sizeof (int),1, fpout);

.. } .

}

}

void main()

{
ij_array_sort();
file_in();
file out ()7
line out();
fclose(fpin);
fclose (fpout) ;
exit(0); = -
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SUPPLEMENTARY:

The final DEM which is now co-registered with SSM/I data is used in an
animation which presents SSM/I data in a daily time series. The animation
process is describe in the appended report named:

ANIMATED MOVIE
FOR
SPECIAL SENSOR MICROWAVE IMAGER DATA
(SsSm1)
FROM
(881201-891231)

also produced by the Byrd Polar Research Center.
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ANIMATED MOVIE
FOR
SPECIAL SENSOR MICROWAVE IMAGER DATA
(SSM/T)

FROM
(881201-891231)

BYRD POLAR RESEARCH CENTER
THE OHIO STATE UNIVERSITY
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SSMI/MOVIE

This project entailed the production of an animated movie formed from
the combination of Special Sensor Microwave/ Imager (SSM/I) data and various
altimeter data. In this movie a Digital Elevation Model (DEM) was
developed and the SSM/I data,collected from 881201-891231 on the 37 GHz channel,
was draped over the DEM.

The first step in the production of the movie was the extraction of
SSM/I temperature grids via the cdrom database. This information was obtained
by utilizing two programs: ONE_DAY.EXE, which extracts one day at a time, and a
modified GETSSMI.FOR listed as (SSMI37v.FOR), which extracts up to 3 months in
sequential input/output at a time.

A daily average was executed on the 16.bit binary files by the AVERAGE.EXE
program;

day (n) +day (n+1)
(Pa) AVERAGE=

2
exceptions:
If day(n)=0 and day(n+l)=0
then (Pa)=day(n+l)
If day(n)=0 and day(n+l)=0
then (Pa)=day(n)

These averaged 16.bit files were then imported into the Micro Image Processor,
(MIPS), copywrite 1986-1992 Micro Images, Inc, under a generic format conversion, called
S§SM/I.FMT. Once in MIPS the daily averaged 16.bit rasters were manually converted to
8.bit rasters using a conversion function in MIPS. A color map, (listed as Color Table
in appendix), designed to inhance certain geophysical characteristics, was inserted into
each 8.bit raster. A prefered orientation was found for use in the movie The parameters
used to rotate the DEM for our chosen view point are:

ANGLE OF ELEVATION:-—- 29.32
ANGLE OF ROTATION: 25.20
PEDESTAL: -10

Z SCALE: 0.19
Z00M FACTOR: 1.70

With the color map included, the 8.bit SSM/I rasters were than draped over the

DTM to produce a daily image of SSMI Antarctic brightness temperatures (Tb)
interfaced with a 3 diminsional shell (DEM). While these images were being displayed
on screen, a color bar relating brightness temperatures in degrees Kelvin was over
laid. The DEM SSM/I image and the color bar were than saved as a screen raster and
the process repeated for the next days image.

Once a certain number of 3-D images were created, they were than
exported to a Tag Image File (TIF). Afterwards, SCENE.BAT was used, which was
a batch program that ran a selected number of (TIF) files through ALCHEMY.EXE
ALCHEMY .EXE, by Handmade Software,Inc. (c)1990-91, was a program that created
SUN.ratsers from the (TIF) files. The SUN rasters were then transported to the
Ohio State supercomputer lab, where Barb Helfer, Supercomputer Graphic Resource
Specialist, used Abicus software to produce the animated movie on VHS videotape.
The movie entitled, Antarctica:Microwave Images of the Southern Continent, is 383
days long starting on December 12, 1988 to December 31,1989. The movie does not
include days: 890723,890724, and 890931, because they were not present on the SSM/I Tb
grids disc. A copy of the movie can be acquired by contacting the Goldthwait Polar Library
at:

Byrd Polar Reasearch Center
108 Scott Hall

1090 Carmack Road

Columbus, Ohio 43210-1002
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APPENDIX

A)Programs utilized:

OPTICAL DISK PROJECT NAME: ANTARCTICA:SSM/I-DEM MOVIE PROJECT

1.)ONE_DAY.EXE-————————program used to extract one file at a time from cdrom
database located: Optical Disk A/side A

2.)SSMI37V.FOR-————————program used to extract one month at time from cdrom
database located: Optical Disk A/side A

3.)AVERAGE .EXE———-

program used to average daily 37v files.
located: (d:\derek and optical disk; processing- side
B on the root directory.)

4 .)ALCHEMY .EXE-—————-——-program used to create sun rasters.

located: (optical disk; processing-side B on the root
directory.)

B)files and locations

l.)daily 16.bit 37GHz files

located on exabyte tape.
also located on:
Optical Disc A/side A

2.)SUN rasters located on:
Optical Disc B/side A and

located on:

3.)imported 16.bit files-
’ Optical Disc A/side A

4.)8.bit files located on:
Optical Disc A/side A

S.)averaged files located on:
Optical Disc A/side A
C) Backup (xbyte) tape titles

1.)M- 3D SSM/I MOVIE

2.)N- BYRD POLAR REASEARCH CENTER SSM/I 3D MOVIE
3.)0- SSM/I MOVIE ITEMS

4.)P- SSM/I\DEM PROJECT INITIAL

5.)Q- DEM FILES

6.)R— 37V SCN.RVF ARCHIVE
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SSMI/I.FMT

Generic format used to import SSM/I 16.bit images into (MIPS)

Format name:SSM/I.FMT
File header bytes: 0
Interleaving: Band Sequential
Band header bytes: 0

Bands: Fixed

DESC:SSM/I Data
Flip image: none
Interleaving Factor: 1
Band trailer bytes: 0

At: 1 Type: Byte Format: 0.0 Min: 0 Max: 0
Lines: Fixed
At: 332 Type: Byte Format: 0.0 Min: 0 Max: 0
Columns: Fixed
At: 318 Type: Byte Format: 0.0 Min: 0 Max: O
Bits: Fixed
At: 16 Type: Byte Format: 0.0 Min: 0 Max: O
Line header bytes: 0 Line trailer bytes: 0 Data type unsigned
Default extension: " Scale factor: 1.00 Data format LBS/Normal
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SSMI37v.for

PROGRAM USED TO EXTRACT 16.BIT DATA FROM CD-ROM
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* program SSMI37V.FOR

ttt'ﬁ.'ﬂﬁ".t.’.--.."’“*--"-"*"tl’i’*itttt‘ﬁ."*Q*"t*l’f"t.ﬁ.-"*.

* % & % %

This program has been modified to extract all 37 V data from a
CD-ROM. The user must enter values for the months on the CD-ROM
The drive set for the CD-ROM is set to ‘L’ while the drive
set for the extracted files to be sent to the location where
the SSMI37V.EXE program is exicuting.

'i."Q*fﬁt"'ﬁi.i"ﬁ‘i"i‘.-.'i-I-.-..O""f"i‘--‘...ﬁt..t...ti’."'*

ccceccceocecececcecoccoccecccccoccccccceccceccccccccecceccccccecccccecccceccececececeececee

Inputs -

indate :

drive 2
outfile :
ipos ]
type

mval -

yr :

infile

nnonnnnnnnnnnnnnnnnonnnnnnnnoooononnnnnnnonnnnnnnnnnnnnno

D,

USER-DEFINED ++++++++ttttttttttttdtttttttttttddtttttriitrtttss

ate in the format YYMMDD (eg., 870710)

From this variable the CD-ROM is searched for the
appropriate filename. The filename for the Tb grid

:

3 derived from this variable.

CD reader drive specification. For example, the
drive specification default is L:. User may have
configured CD reader with a different drive

b ¢

pecification (eg., F:).

ile path, name, and descriptor string

of the 16-bit raster file to be created

[+]

P

n magnetic disk (Floppy or HardDrive)

osition in the cell of parameter to extract

: User selection for either No Mask (0),

Landmask (1) or Coastline (2).

User defined multiplier for masks. It is

I
t

ecommended that the multiplier be applied to
he landmask if the raster file is to be

displayed with the PDS software (see PDS
documentation regarding the function

r

SET DNHI’).

INTERNAL R o o o B o o S S A SR E R R ARy

Two character descriptor for year derived from

u.

u

ser input, indate.

month : Two character descriptor for the month derived from

ser input, indate.

: Two character descriptor for the day of the month

derived from user input, indate.

Array of 12 elements. Each element is a three

[
c
r

i

o

F

haracter descriptor representing the first three
haracters of a month. This data structure is ordered
JAN’ ... ‘DEC’.

ile path, name, and descriptor string
£ the input archive file residing on CD-ROM

or example, ‘L:\N3B\1979\MAR\870710.N3B’ is

a path, filename, and descriptor string for
an archive file residing on CD-ROM. This file
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nnno-w-'oontoontn-oott-ronnnnnnnnnnnnonnonnonnnnnnnnnnnnnnnnnnnnnnn

grdtyp

indat

lrec

1blk

nlines

npars

numint

numpar

Outputs -
Outfile

SSMI.bad

..

contains SSM/I Tb gridded data for the data-day
July 10, 1987.

File extension describing the type of grid
N3A, N3B, S3A, S3B

: 3160-byte buffer containing all parameters in

an SSM/I Tb gridline. There are 4 SSM/I grid types.
The S3B gridline contains the maximum number of cells:
316 cells * 5 parameters * 2 bytes ==> 3160 bytes.
This buffer is defined as a 2-byte integer buffer.

There are four buffers associated with indat. These
buffers are IN_N3A, IN_N3B, IN_S3A, IN_S3B. Each
buffer is equivalence to indat to support block IO
which makes the IO more efficient.

The input record length in bytes. This constant
is dependent upon the grid type requested.

The input block size in bytes. This constant is
dependent upon the grid type requested and is used
when opening the IO channel to the grid on CD-ROM.

: The number of lines in the requested grid. This

constant is dependent upon the grid type requested.

The number of parameters contained in a grid. For the
N3A and S3A grids npars is 2; for the N3B and S3B grids
npars is 5.

The number of two-byte integers in an input buffer.

The number of pixels in a grid line which refer to a
single parameter. Numpar is equal to the number of
pixels (bytes) per line in a mask or coastline image
file. Numpar is the number of 2-byte pixels/line in the
extracted SSM/I image (grid of a single parameter).

: The output file contains the binary form of the 37 V

file and is named to represent the observation day
and and the frequency...881201.37v is a file
extracted which represents 1 Dec 1988 data at 37 GHz
Vertical polarization. These files are automatically
written to an optical disk in drive ’G’.

: This file contains a list of file names expected but
not found on the CD-ROM. This list may include
names for files which reside on another CD-ROM if
the read CD-ROM does not contain all files for the
3 months given. This file should be renamed after
each extraction so that it can be used as a record of
what was not found in which CD-ROM.

SSMI_fo.und : This file contains a list of file names that were

Vince Troisi

Modifications

found and extracted from the CD-ROM. The file name
should be changed after each extraction for recording
purposes
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12/27/89 Version 1.0 Revise for SSM/I CD-ROMs
1/28/90 Version 1.1 Increase the size of the IO buffers

to enhance throughput from CD reader.
Blocksize has been increased by a
factor of 40.
Create buffers for each grid type to
support block IO.

2/11/92 Doug Wilson, Steve Grace (BPRC)

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCeccee

c

*000000a0,

integer*2 indat (1580)

integer*2 in_n3a(1216),in_n3b(1520),in_s3a(1264),in_s3b(1580)
equivalence (indat,in_n3a)

equivalence (indat,in n3b)

equivalence (indat,in_s3a)

equivalence (indat,in_s3b)

integer*2 outdat (632)

integer*2 outn3a(608),outn3b(304),ocuts3a(632),cuts3b(316)
equivalence (outdat,outn3a)

equivalence (outdat,outn3b)

equivalence (outdat,outs3a)

equivalence (outdat,outs3b)

character * 2 drive
character * 4 indate
character * 3 grdtyp
character * 50 infile
character * 50 outfile
character * 2 year, month, day
character * 3 mon (12)
character *2 days(31),mth(3)

integer * 1 mskdat (632)

integer * 1 mskn3a(608),mskn3b(304),msks3a(632),msks3b(316)
equivalence (mskdat,mskn3a)

equivalence (mskdat,mskn3b)

equivalence (mskdat,msks3a)

equivalence (mskdat,msks3b)

integer * 2 type, mval, in , iout, ihem

integer * 2 lrec, lblk, nlines, npars, numint, numpar
logical ondisk

integer sday,ndays,dd

data mon
+ /"JAN’,’FEB’,’MAR’,’APR’,’MAY’,’JUN’,’JUL’,’AUG’,’SEP’,
+ *OCT’ ,’NOV’,’DEC’ /
data days /’01","02°,"03’,04",°05’,706",707’,708",709",710°,
+ g 0 ICHPILES - el b Sl I oW - TR 1 Taregs by s 1T LML I RS T U L
+ *22°,723,°24*,%25%,°36' 727,728,729 ,7 30", 731"/

-
c Begin Query
c
print *,’Extract data from SSM/I archive file on CD-ROM to ’
print *,’a 16-bit raster file which can be displayed with’
print *,”the NASA PDS Software Package, IMDISP’
print *,*

drive="1:"

c ipos=4 selects the 37 V band
ipos=4

c ihem=2 selects the Southern hemisphere
ihem=2
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¢ Query user for date of data to extract

c

o000

aonoonao

+000

*

noooaon

[l ¢]

55

print *,* *
print *,’Enter date of SMMR Tb archive file to open (YYMM):’
read (*,’(a)’) indate

sday-l sets the day loop to 1
sday=1

ndays=31 sets the number of days per month to 31
This will not effect the output and the name of every day not found
will be placed in an listing file for examination.

ndays=31

need to enter character values of the months on CD-ROM

print =«,* * 5

print *,’Enter the 3 numeric values of the months on the CD-ROM’

print *,’example... 0l return’

print *,’ 02 return’
print *,’ 03 return; you must place a zero in the’
print *,’ number if it is < 10.’

read (*,’(a)’) mth(l),mth(2),mth(3)

Combine responses to form filename and search path
and define IO constants

Define remainder of IO variable in terms of previously
defined IO constants

numint = lrec/2
numpar = numint/npars

Create the filename and path

open a file to place names of files not found on the CD-ROM
open (unit=99, file=’ ssmi.bad’, status="new’)

open a file to place names of files found on the CD_ROM
open (unit=98, file="ssmi_fo.und’, status='new’)

do 910 i=1,3
indate(3:4)=mth (i)
read (indate(3:4),” (i2)’)mm

do 900 dd=sday,ndays, 1
infile=drive//’\’//grdtyp//*\19’ //indate(1:2)//*\* //mon (mm) //
+ *\’//indate(1:4)//days(dd)//’ .’ //grdtyp

Open primary input and output files
inquire(file=infile, exist=ondisk)
if (ondisk) then

open (unit=12,file=infile,access='direct’, form=’unformatted’,
+ recl=lrec, status="old’, iostat=ierr)

if (ierr .eq. 0 ) then

write (5,*) “writing file year ’,indate(1:2)
write (5,*) month ‘,indate(3:4)
write (5,*) day’,dd

write(98,55) indate(1:4),days (dd)
format (a,a,’.37v’)

outfile=indate(1l:4) //days(dd)//’ .37v"
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c
888

open (unit=14, file=outfile,access='direct’, form="unformatted’,
+ recl=632, status="new’)

éontinue.
type = 0 selects a no mask option
type = 0

Get ssm/i grid for requested channel

oOo00000

wn
[=]

do 100 l=1,nlines
ip=0
if(grdtyp.eq.’N3A’) read(1l2)in_n3a
if (grdtyp.eq.’N3B") read(l2)in_n3b
if (grdtyp.eq.’S3A") read(l2)in_s3a
if (grdtyp.eq.’S3B’) read(l2,rec=l)in_s3b
do 50 k=ipos,numint,npars
ip=ip+l
outdat (ip) =indat (k)
continue

Write buffer to output

if(grdtyp.eq.’N3A’) write(l4)outn3a
if(grdtyp.eq.’N3B’) write(l4)outn3b
if(grdtyp.eq.”S3A’) write(l4)outs3a
if (grdtyp.eq.’S3B’) write(l4, rec=1)outs3b

continue

aoooHFOOOODOODO0OOOO0O

900
910

if (type.ne.0) close (10)
close (12)

close (14)

else

write(99,*) ‘infile not found’,infile
close (12)

close (14)

endif

continue

continue
close (unit=99)
close (unit=98)
end
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AVERAGE.C

C PROGRAM USED TO AVERAGE DAILY SSM/I IMAGES
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$include <stdio.h>
#include <stdlib.h>

FILE *fpl, *fp2, *£p3;
char new_file[25],0ld_filel[25],0ld_file2([25];

/.t"i*",.fﬁ-i""‘ﬁ'..ﬁ"'-'.’...*"'ﬁ'"*ﬁ".t.ti"'t'i-i..

opens user specified in_filel. gives error message if file does not exist.

't'.*t'i’.*’Q."..ﬁ."',.*.""l"l‘*""i'i'."'f't""ti-"'/

void initialize inl()

if ((fpl = fopen(old_filel,"rb")) == NULL)
{
printf("Error opening file for input\n");
exit (1);
}
}

I**ii**'***i"*ti*'.ttt"iiit..tt".'.t""t---"ﬁfﬂ.'*’f".

opens user specified in_file2. give error mess. if infile does not exist

,..‘ti*tiit'.ii--ti...i'--&‘.'-.--.ﬁ"".'...*tt'tt.f'.--'tt,

void initialize in2()
if ((fp2 = fopen(old_file2,"rb")) == NULL)

printf ("Error opening file for input\n");
exit (1);
}
}

/*i.*-ﬁ-.tﬁ'ﬁ-.".ﬁ-.".-.'.'*f"f"iiit*t.'.-"'t."’.*"'

opens user specified file for averaged output, give err. message

i"'ﬁ'ﬁ'.t-'.t.t"i-ﬁ*t.'ﬁ-'.*.""*"'"'i"""'.....‘*.Q’Q/

void initialize out ()

{
if ((fp3 = fopen(new_file, "wb")) == NULL)
{
printf("Error opening file for output\n");
exit (1);
}
}

void average ()

{
short int valuel(316],value2[316],new_value[316], i, j;

char pixel(4];
for (i=0;1i<332;i++)

fread(valuel, sizeof (short int), 316, fpl);
fread(value2, sizeof (short int), 316, £fp2);
for (j=0;3<316; j++)

{

/’-'tt..'.t".‘.-"."".""'.f..'f’.-..-'..'.'.'QQfQQ"."'

*fills in missing data if it exists in either infiles

'-‘...".'Qi.-*.‘..'.'Q...Q.*i't't.""".'t'.--..'iiit..t./

if ((valuel(jl==0 && value2(j]!=0))
{

new_value(j]=value2([jl;
}

if (valuel(j]!=0 && value2([j]==0)
{

else

new_value[j]=valuel(j];
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else

/‘--..'Q'O..ﬁ.'tﬁ--".'0..*.**'**"".‘.

averages values of the two infiles

t'.tti"f!’."."'ﬁi..t"’i*t."*.****’/

new_value([jl=(valuel[j] + value2(j])/2;

/i‘tif.'i"tii‘t""t'ﬁ..ﬁ.ﬁ'i.iii.iﬁ.

writes new values to out_file

*'Q’.ﬁi'i"..t'fﬁtii'i'ﬁ.-ﬁ*.ﬁ.ﬁ"'ﬁ,

} .
fwrite (new_value, sizeof (short int), 316, £p3);

}

fclose (fp3);
fclose (fpl);
fclose (fp2);

/'i""‘t'.'O'-t""*ﬁ'-'."*'.ﬁf*"fi"tii"""...’**"...'

main loop for averaging two files (.37vssmi/l16bit binary)
Q'f'*fﬁﬂ'O'Q’f.tt*'tti.*t'ittf.i'tit’ﬁttii'*’*'liit'itii.t/
main ()

{
char cont,ch;

cont = “y’;

while (cont==’y’)

{

printf("\nEnter the first file name to average ");
scanf("%s",o0ld filel);

scanf ("%c",&ch);

printf£("\nEnter the second file name to average ");
scanf ("%s",o0ld_file2);

scanf ("%c", &ch);

printf("\nEnter the output file name...(first file name.avg
scanf ("%s",new_file);

scanf ("%c", &ch);

initialize inl();

initialize_in2();

initialize_out();

average () ;

printf("\nDo you want to continue? ");

scanf ("%c",&cont);

}
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COLOR TABLE USED IN MOVIE:

FIGURE OF COLORS CORRESPONDING TO

BRIGHTNESS TEMPERATURE VALUES

65






