
H
QC
874.3 
U 68 
no.22

NOAA Western Region Computer Programs and 
Problems NWS WRCP - No. 22

figure

RADAR BORESIGHTING VERIFICATION PROGRAM

Salt Lake City, Utah 
November 1980

U.S. DEPARTMENT OF
COMMERCE 

National Oceanic and 
Atmospheric Administration

National Weather
Service



figure

PREFACE

This Western Region publication series is considered as a subset of our Technical Memo­
randum series. This series will be devoted exclusively to the exchange of information 
on and documentation of computer programs and related subjects. This series was initi­
ated because it did not seem appropriate to publish computer program papers as Technical 
Memoranda; yet, we wanted to share this type of information with all Western Region 
forecasters in a systematic way. Another reason was our concern that in the developing 
AFOS-era there will be unnecessary and wasteful duplication of effort in writing compu­
ter programs in National Weather Service (NWS). Documentation and exchange of ideas 
and programs envisioned in this series hopefully will reduce such duplication. We also 
believe that by publishing the programming work of our forecasters, we will stimulate 
others to use these programs or develop their own programs to take advantage of the 
computing capabilities AFOS makes available.

We solicit computer-oriented papers and computer programs from forecasters for us to 
publish in this series. Simple and short programs should not be prejudged as unsuitable.

The great potential of the AFOS-era is strongly related to local computer facilities 
permitting meteorologists to practice in a more scientific environment. It is our hope 
that this new series will help in developing this potential into reality.

NOAA Western Region Computer Programs and Problems NWS WRCP

1 Standard Format for Computer Series. June 1979
2 AFOS Crop and Soil Information Report Program. Ken Mielke, July 1979.
3 Decoder for Significant Level Transmissions of Raobs. John A. Jannuzzi, August 1979.
4 Precipitable Water Estimate. Elizabeth Morse, October 1979. •
5 Utah Recreational Temperature Program. Kenneth M. Labas, November 1979.
6 Normal Maximum/Minimum Temperature Program for Montana. Kenneth Mielke, Dec. 1979.
7 Plotting of Ocean Wave Energy Spectral Data. John R. Zimmerman, Dec. 1979.
8 Raob Plot and Analysis Routines. John Jannuzzi, January 1980.
9 The SWAB Program. Morris S. Webb, Jr., April 1980. (PB 80-196041)
10 Flash-Flood Procedure. Donald P. Laurine and Ralph C. Hatch, April 1980. (PB 80-198658#
11 Program to Forecast Probability of Summer Stratus in Seattle Using the Durst Objective 

Method. John Zimmerman, May 1980.
12 Probability of Sequences of Wet and Dry Days. Hazen H. Bedke, June 1980.
13 Automated Montana Hourly Weather Roundup. Joe L. Johnston, July 1980.(PB81102576)
14 Lightning Activity Levels. Mark A. Mollner, July 1980. (PB81T08300)
15 Two Fortran Applications of Wind-Driven Ekman Water Trnasport Theory: Upwelling Index • 

and Storm Tide. Kent S. Short, July 1980. (PB81102568)
16 AFOS System Local Database Save and Rebuild Procedures or A Master Doomsday Program.

Brian W. Finke, July 1980. (PB81108342)
17 AFOS/RDOS Translator Subroutine. Morris S. Webb, Jr., August 1980. (PB81108334)
18 AFOS Graphics Creation from Fortran. Alexander E. MacDonald m
19 DATAKEY0 Repair Program. Paul D. Tolleson, August 1980. (PB81102543)
20 Contiguous File Transfer from the DPCM to the DCM. Paul D. Tolleson, September 19;
21 Freezing Level Program. Kenneth B. Mielke, September 1980.
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RADAR BORESIGHTING VERIFICATION PROGRAM

Thomas E. Adler 
Data Acquisition Division 

National Weather Service Western Region 
Salt Lake City, Utah

I. General Information

A. Summary:

This program calculates true solar altitude and azimuth for a given 
Julian day and time (GMT). Calculated angles are compared with those 
observed using solar boresighting methods described in Federal Meteo­
rological Handbook (FMH) No. 7. A document is produced which lists 
both observed and calculated solar angular data and differences 
between the two, the Julian day and time (GMT) of each observation, 
and the average error between observed and calculated data. If 
corrective action is needed to bring the radar set within allowable 
tolerances, a message is so indicated on the computer-produced document.

B. Environment:

The program is written in Data General Extended BASIC and is designed 
to run on the standard Eclipse S-230 minicomputer of AFOS using the 
Dasher as an input/output terminal. The program, including BASIC, 
needs 17K of memory to be executed; therefore, it can run in the back­
ground partition of any WSFO and selected WSOs while AFOS is running 
in the foreground partition. Stations (WSOs) without sufficient 
memory to run the program in background will have to "take AFOS down" 
and run the program in foreground. If the program is run in less than 
10 minutes, data will not be lost to the WSO as the parent AFOS at the 
WSFO will buffer their data for approximately 10 minutes.

C. References:

Formulas used to calculate solar elevation and azimuth angles are 
listed in FMH No. 7, "Radar Observations". Software is described in 
Data General Corporation's Extended BASIC Users Manual No. 093-000065-06.

II. Application

A. Program Description:

Variables:

A Latitude of Station 
B (1 to 20) Number of Observations 
C (1 to 20) Julian Day of Observation 
D (1 to 20) Angular Fraction of Year 
E (1 to 20) Radar Observed Azimuth Angle 
F (1 to 20) Radar Observed Elevation Angle 
G (1 to 3) Program Counter 
H Solar Hour Angle



H2 Solar Hour Angle (h) + .01 minutes 
I (1 to 40) Program Counter 
J (1 to 20) Program Counter
K (1 to 20) Time (GMT) of Radar Angular Observation
L Longitude of Station
M True Solar Noon
R Program Counter
S Solar Declination
T (1 to 20) Decimal Equivalent;of K
T (21 to 40) T (1 to 20) + .01 minutes
V Program Counter
W (1 to 20) Calculated Solar Azimuth Angle
W (21 to 40) Calculated Solar Azimuth Angle at H2
W (41) Average of W (1) to W (20)
X (1 to 20) Calculated Solar Elevation Angle
X (21 to 40) Calculated Solar Elevation Angle at H2
X (41) Average of X (1) to X (20)
Y (1 to 20) SIN W (1 to 40)
Z Partial Equation used to determine Solar Declination

String Variables:

B$ Date (Current Date)
J$ Station Name

Constants:

P tt/1 80
Q SIN 23°26128" = Angle of Inclination of the Earth's Axis

Functions and Algorithms:

The program begins by asking for input of the date (B$). The current 
date is entered using a slash (/) to separate month from day and day 
from year (7/28/80).

The program asks for input of station (J$). The station is entered 
by giving station name (WSF0 LOS ANGELES CA, WS0 LAS VEGAS NV, etc.). 
CAUTION: Do not use commas or periods when entering station.

The program asks for input of latitude (A). Latitude of the radar is 
entered in degrees and minutes with a decimal point separating degrees 
from minutes. Program flags latitudes greater than 90 degrees and asks 
for entry of (A) again.

The program asks for input of longitude (L) which is entered in degrees 
and minutes. A decimal point is used to separate degrees from minutes. 
Longitudes greater than 140 degrees or less than 100 degrees are flagged 
and entry of (L) is again requested.

The program asks for the number of observations to be entered (B). 
Maximum number of observation that can be entered is 20. (B) is used
as an end counter in a program loop to input values of Julian day (C),
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time (GMT) (K), azimuth angle (E), and elevation angle (F) 
observed during solar boresighting.

The program flags times greater than 2400, azimuth angles 
less than 60 or greater than 300 degrees, and elevation 
angles greater than 90 degrees. When flags are invoked, this 
causes a counter (G), set to zero before each line of input, 
to be incremented by one. If, at the end of input checks, G 
is greater than 0, the program requests that the last line of 
input be reentered. Loop is ended when I = B.

The program enters a loop where the question, "Are corrections 
needed to input data?" is asked. If question is answered "yes", 
a line of input data can be reentered. After a line of input is 
reentered, program asks, "Any more corrections?". A "yes" 
answer will allow another line of input data to be corrected. 
Loop continues until a "no" answer is received.

The program converts time (K) to decimal equivalent with Loop 
I = 1 to B.

T(I) = k(I)/100

T(I) = INT(T(I)) + 100(T(L)) - INT(T(I))
60

The program establishes an observation time .01 minutes greater 
than the actual time of observation.

T(I+20) = T(I) + .01

Program converts latitude (A) and longitude (L) to decimal 
equivalent.

A = INT(A) + 100(A - INT(A))
60

L = INT(L) + 100(L - INT(L))
60

The program converts Julian date (C) to angular fraction of year 
(D).

The program enters a loop where True Solar Noon, Solar Declination, 
Solar Hour Angle, Solar Elevation Angle, and Solar Azimuth Angles 
are calculated for each observation time and each observation time 
plus .01 minutes. The calculations for observation time plus .01 
minutes are needed to determine in what azimuth quadrant--0 to 90,
90 to 180, 180 to 270, or 270 to 360--the sun is located.

True Solar Noon (M)

M = 12 + . 1236SIN(D) - .0043C0S(D) + .1538 SIN 2D + .068 COS 2D
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Solar Declination (S)

SIN(S) = (SIN 23°26138")SIN Z

Z is defined by the relationship

Z = 279.935 + D + 1.9148 SIN D - .0795 COS D 
+ .0199 SIN 2D - .0016 COS 2D

Solar Hour Angle (H)

H = 15(T-M) - L

Solar Elevation Angle (X)

SIN(X) = SIN(A) SIN(S) + COS(A) COS(S) COS(H)

Solar Azimuth Angle (W)

SIN(W) = - COS(S) SIN(H)
COS(X)

The program enters a loop where the following variables are averaged: 
observed elevation angle (E), observed azimuth angle (F), calculated 
elevation angle (X), and calculated azimuth angle (W). The program 
then determines the difference between average observed angles and 
average calculated angles.

The program produces, in duplicate, a document that shows all 
observed and calculated data and averages. If corrective action is 
needed, it is so noted within the document.

B. Machine Requirements:

Data General Extended BASIC and this program "RADAR.TA" requires 17K 
of memory to run. Both "BASIC" and "RADAR.TA" reside in 135 blocks 
of a floppy disk.

III. Procedures

A. Input:

After both "BASIC" and this program have been loaded, the program is 
started using the command "RUN". The Date, Station, Latitude, Longi­
tude, and number of observations are input when requested by the 
program. After the above entries, the variables C, K, E, and F are 
entered in that order, on a single line for each observation. Each 
variable is separated from the next by a comma. When all input is 
correctly entered, a document is output to the Dasher. (See Figure 1.)

-4-



B. Initiation of Program:

Place the floppy disk containing both BASIC and this program into 
DP(X). Using the Dasher as the input/output terminal, proceed as 
follows:

1) DIR DP(X):BASIC

2) BASIC

3) LOAD "RADAR.TA"

4) RUN

The program procedure guides the operator through the use of the 
program. All data manipulation is handled by the program.

After the program has been run, proceed as follows to sign off. 
Note: Program can be interrupted during execution by depressing 
the escape key on the Dasher.

5) KILL (To get out of BASIC)

6) RELEASE DP(X)

C. Output:

Figure 2 shows the program output to the Dasher which is generated 
in duplicate.
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FIGURE 1

DIR DPI ■' BASIC 
R
BASIC i

BASIC REUIS I ON 4.1D 98/31/76

ACCOUNTING?
DIRECTORY SPECIFIER= DPI

10/20/80 00=19 SIGN ON.- SC

tLOAD “RADAR. Th“
XRUN
DATE? 10/20/80 
STATION? USD SACRAMENTO CA 
LATITUDE? 38.35 
LONGITUDE? 121.38 
NO. OF DBS. ? 11 

? 189,1586,188.1,9.1 
? 289,1535,113.6,14.3 
? 289, 1648, 127. 6, 26.2 
? 289,1786,131.3,28.8 
? 289,1 748,139.8,33.4 
? 289,1886,146.4,36.8 
? 298,1452,186.7,5.9 
? 298,1532,113.1,13.2 
? 298,160S,119.9,18.9 
? 298,1655,129.9,27.1 
? 298,1789.,132.8,28.8 

ARE CORRECTIONS NEEDED TO INPUT? 
YES - 1 NO = 8 1 
UHAT DATA LINE? 1 
RETYPE DATA LINE 1

? 289,1586,188.1,9.1 
ANY MORE CORRECTIONS?
YES = 1 NO = 8 1 

NHAT DATA LINE? 11 
RETYPE DATA LINE 11

? 298, 1789,132.8,28.8 
ANY MORE CORRECTIONS?
YES = 1 NO = 8 8
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FIGURE 2

SOL ftR RftDftR ORIENTATION CHECK

Oft rc

STATION ••

ioscesso

USD SftCRftMEN TO Cft

LATITUDE■ 33.5S33 LONGITUDE: 121.5

JIJL IAN 
DAY

TIME
GMT

SOLAR AZIMUTH ANGLES SOLAR EL EUATIQN ANGLES

RADAR
INDICATED CALCULATED ERROR

RADAR
INDICATED CALCULATED ERROR

289 1506 1 OS. 1 103. 5 0.4 9 i 8.9 -0 2
289 1535 113.6 113.5 -0. 1 14.3 14.2 -0. 1
289 1643 1 21' 6 127.6 0.0 26.2 26. 5 0.3

^ 239 1 706 131.3 131.6 0. 3 O Q Qi„j t i“i 29. 2 0 4
M2S9 1740 139.3 139.8 0.0 *r *7 .4 ■j H- 33 9 0.5

z>oq 1306 146.4 146.3 0.4 3 6. 8 36 9 0. 1
296 1452 106 . 7 106. 5 -0.2 5.9 6 1 8.2
*r« o .'Ti£. 1532 113. 1 113.2 0. 1 13.2 13. 5 0.3
298 1 60S 119.9 119.3 -0. 1 13 9 19 8 0.9
298 1 655 129.9 129.4 -0.5 27. 1 c t q 0 2
298 1 709 132.0 132. 6 0. 6 28. 8 29.4 8 6

AVERAGES■ 124.4 124.5 0. 1 22. O
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D. Program Listing Follows:

XL 1ST
13010 REM FILE NAME IS RADAR. TA
6020 DIM SC283
0030 DIM CC283
0040 DIM KC283
8050 DIM EC213
0860 DIM FC213
8078 DIM JC283
8088 DIM IC483
8898 DIM TC483
8188 DIM DC283
■8118 DIM XC413
8128 DIM YC483
8138 DIM NC413
8148 DIM J$C253
8158 DIM SSC173
8168 INPUT “DATE? “, B$
8178 INPUT "STATION? " .< JS 
8188 INPUT "LATITUDE? ",A 
8198 IF A>98 THEN GOTO 8218 
8288 GOTO 8238
8218 PRINT “YOU HAUE ENTERED AN INCORRECT LATITUDE A
8228 GOTO 8188
8238 INPUT “LONGITUDE? ", L
8248 IF L>148 THEN GOTO 8278
8258 IF L<188 THEN GOTO 8278
8268 GOTO 8298
8278 PRINT “YOU HAUE ENTERED AN INCORRECT LONGITUDE L 
8288 GOTO 8238
8298 INPUT “NO. OF OSS. ? ",B 
8388 FOR 1=1 TO B 
8318 LET G=8
8328 INPUT CCI3.'KEI3..EEI3,FCI3 
8338 IF KCI3>2488 THEN GOTO 8358 
8348 GOTO 8378
8358 PRINT “YOU HAUE ENTERED AN INCURRED7 TIMt. .<NLl^ 
8368 LET G=1
8378 IF ECI3<68 THEN GOTO 8488 
83S8 IF EC 13>388 THEN GOTO 8488
8398 GOTO 8438
8408 PRINT “CHECK THE LAST AZIMUTH ANGLE. “.-£€13
8418 INPUT "DO YOU NANT TO CORRECT THE DATA? YES = 1 = 8“ • R
8428 LET G=G+R
8438 IF FCI3>98 THEN GOTO 8458
8448 G010 84 r 8 ...
8458 PRINT “YOU HAVE ENTERED AN INCORRECT ElEUATIun ANULt. Fcrj
8468 LET G=1
8478 IF G=8 THEN GOTO 8588
8408 PRINT "REENTER THE LAST LINE OF INPUT."
8498 GOTO 8318 
8588 NEXT I



8518 PRINT “ARE CORRECTIONS NEEDED TO INPUT? "
0520 INPUT “YES = 1 NO = 0 ", 0
6538 IF 0=d THEN GOTO 8688
8548 INPUT “HURT ORTH LINE? ",J
8558 PRINT “RETYPE ORTR LINE " ■ J
8568 INPUT 0EJ3,KEJ3,EEJ3,FEj3
8578 PRINT " RNY MORE CORRECTIONS? “
8538 INPUT “ YES = 1 NO = 8 “, 0 
8598 IF 0=1 THEN GOTO 8548 
8688 LET P=SYS<15188
8618 REM CONCERT TIME TO DECMILE EQUIORLENT
8628 FOR 1=1 JO B _ _ _ ____________ _ . . . . . _____
8638 LET TEI3=KEI188
8648 LET TEI3=INT(TEI3)+<TEI3-INTYTE13>>tl88^68 
8658 LET TE1+283=TEI3+. 8i
8668 NEXT I
8678 REM TO CONCERT LRT RNO LON TO DEC EQU 
8638 LET R=INT< R )+Y < Y R-INT( R > )tl88 )/6& ) 
8698 LET L = INT< L )+< Y < L - INK L .) >tl88 ><-"68 >
8788 REM TO CONCERT JULIRN DRTE TO RNGULRR FRACTION OF YEAR 
8718 FOR 1=1 TO B
8728 LET DEI3=<CEI3-1 >*368/365.242
8738 NEXT I
8748 FOR 1=1 TO B
8758 LET M=12+Y . 1236tSINYDEI3XP> >-<' . 8843tC0SYBCI3ZP> \ >
8768 LET M=M+Y.1533tSINY2tOEI3tP>)+Y .868StC0SY2tOC  13   >

:«

8778 LET Z=279.935+DEI3+(1.9148*$IN<BEI3XP)>
8738 LET Z=Z-<.8795tC0S<DEIJtP>>+(.8199tSINY2tOEI3tP>) 
8798 LET Z=Z-Y.8816tC0SY2XDEI3XP)>
8388 LET Q=.397351
8318 LET S=QtSINYZtP)
8328 LET S=SsSQR<1-YStS)>
8338 LET S=RTN<S)
8348 LET S=Stl/P
8358 REM SOLCE FOR SOLAR HOUR ANGLE 
8368 LET H=Y15tYTEI3-M)>-L
83 78 LET H2=< 15tY TE I+283-M .> >-L
8338 REM TO COMPUTE SOLAR EL ANGLE
8398 LET XEI3=Y SINY RtP >tSINY StP))
8988 LET XEI+283=YSIN(RtP>tSINYStP))
8918 LET XE13=XE13+Y COS( RtP XtCOSY StP )tCOS< HtP.).)
8928 LET XEI+283=XEI+283+YCOS(RtP)*C8S<StP)tCOS<H2tP)> 
8938 LET XEI3=XEI3,"SQR< 1 -Y XCI3XXE13 > .>
8948 LET XE I +263=XE I +283s'S8RY 1 -Y XE I+283tXEI +283 ) >
8958 LET XEI3=RTNYXEI3>
8968 LET XEI+283=RTN(XEI+283)
8978 LET XEI3=XE13t1/P
8938 LET XEI+283=XEI+283*1 sp
8998 REM TO COMPUTE SOLAR RZ ANGLE
1888 LET YEI3=-<COSYStP)tSIN<HtP>)sCG$<XEIJtp)
1818 IF YE 13=1 THEN GOTO 1248 
1828 IF YEI3=-1 THEN GOTO 1268 
1838 IF YE 13=8 THEN GOTO 1288
1848 LET YEI+283=-YCOSYStP)tS!NYH2tP> X-VOSYX€L+283tP> 
1858 IF YE1+283=1 THEN GOTO 1248 
1868 IF YE I+283=-1 THEN GOTO 1268 
1878 IF YE1+283=8 THEN GOTO 1238 
1838 LET WEl 3=YE13sSQRY1-YYEIJtYE 13> >
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i 898 LET HCI+283=YCI+283/SQR< 1 - YCI+283XYCI+283>>

1188 LET ME 13=9 TN(MEU)
1110 LET MCI+283=9TNCMEI+283> 
1120 LET MEIl=MEI3tl '-'P 

1138 LET ME I +283=14 Cl +203*1 'P 
1148 IF YLl3<=8 THEM GOTO 1198
1150 IF ML I3-MEI+283>8 THEM GOTO H78
i i 68 GOTO 1298 
11 78 LET UC13=iS8-ME13 
1188 GOTO 1298
1198 IF MCI3-ME 1 +28J<8 THEM GOTO 1228

1288 LET MU3= 188-MU3 
i 218 GOTO 1298 

1228 let MU3=368+MClJ 
1230 GOTO 1298 

1248 LET ML 13=98 
1258 GOTO 1298 
1268 LET MCI3=278 
1278 GOTO 1298 
1288 LET ME 13=188 
1298 NEXT I

1388 FOR 1 = 1 TO B
1318 LET EE2l3=EE2iJ+EElJ 
1328 LET FE213=FE213+FEI3 
1338 LET ME413=ME41J+ME13 

1348 LET XE413=XE413+XLIJ 
1358 NEXT I

1368 LET EE213=EE213--'B 
1378 LET FE213=FC213'B 

1388 LET MC413=ME41 J-yS 
1398 LET XE413=XE413'"B 

1488 FOR 1=1 TO 5 
1418 PRINT 
1428 NEXT 1

1438 FOR G=1 TO 2 
1448 R9GE =88
1458 PRINT "------------------------------------------------------------------------- --------------

1468 PRINT "-------- -------------------------------------------------------------------- *----------
1478 FOR 1=1 TO 5

1488 PRINT
1498 NE^T 1

PRINT T9B<29); "S0L9R R9D9R 0R1F.NT9TI0N CHECK111588 
1518 PRINT

1528 PRINT
1538 PRINT
15^8 PRINT 09TE•• H*BS

1558 PRINT
1568 PR IN T “ $ T9 TI ON • " .• JF 
1578 PR I NT

 PRINT “LPT I TUBE 9, "LONGITUDE: *,L1588  •' 
1598PRIN T
1688 PRINT “--------------------------------------------------------------------------------------

1618 PRINT "___________________________________________________
i 628 PRINT
1638 PRINT T9B< 18 )> "SOLPR 921 NUTH HNuck* ■ ■- 

 PRINT T9B<49);"SOL9R ELEUPTION 9NGLE6"1648
 PRINT TPB< 14); “1658 -------------------------------------------------- --------— !;

Ibi 8 PRINT T9B(46); "-------------------------------------------------------------
1678 PRINT “JULI9N TINE RPOPR'1.;
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1608 PRINT TAB< 48 ).; "RADAR"
1698 PRINT TAB< 1 ).; “OP Y GM T I NO ICQ TED " j
1788 PRINT TAB<24).;“ CALCULATED ERROR".;
1718 PRINT TAB<46).; “INDICATED CALCULATED ERROR“
1 728 PRINT "________
1 738 PRINT « ____
1748 PRINT
1 758 FOR 1=1 TO B
1 768 PRINT USING "#####".. CL 13.;
1 778 PRINT USING " ####", KCI3.;
1708 PRINT USING " ###.#",EC!3;
1 798 PRINT USING " ###.4",NCI 3;
1088 PRINT USING " — #.# ",14CI3-E€I3.;
1018 PRINT USING " ##.# FEI3.;
1028 PRINT USING " ##.# "..XL 13.;
1038 PRINT USING XLI3-FLI3
1048 NEXT I
1058 FOR 1=1 TO 4
1068 PRINT
1078 NEXT I
1008 PRINT TAB< 4 ).; "AVERAGES; ".;
1098 PRINT USING " ###.# ",EL213
1988 PRINT USING " ###.# , ML413;
1918 PRINT USING " —#.# ", NL413-EL213.;
1928 PRINT USING “ ##.# ", FL213;
1938 PRINT USING " ##.# “, XC413.;
1948 PRINT USING " —#.#",XL413-FL213
1958 LET R=8
1968 LET U=8
1978 IF NC413-EC21J>=.55 THEN GOTO 2888 
1908 IF NC413-EL213<=-.55 THEN GOTO 2888 
1998 GOTO 2838
2888 PRINT
2818 PRINT "AZIMUTH ANGLES ARE IN ERROR BY MORE ‘HAN ONE-HALF DEGREE."
2828 LET 0=1
2838 IF XC413-FL213>=.55 THEN GOTO 2868 
2848 IF XL413-FC213<=-.55 THEN GOTO 2868 
2858 GOTO 2898
2868 PRINT
2878 PRINT "ELEUATION ANGLES ARE IN ERROR BY MORE THAN ONE-HALF DEGREE. “
2808 LET R=1
2898 LET U=U+R
2188 IF 0=8 THEN GOTO 2248
2118 PRINT
2128 PRINT "THE RADAR ORIENTA TION IS NOT HI THIN THE SPECIFIED TOLERANCES. " 
2138 PRINT "CORRECTIOE ACTION IS REQUIRED AND A NEN SORES1GHT OSSEROATI ON" 
2148 PRINT "SHOULD SE SUBMITTED UI THIN 38 DAYS."
2158 IF 0=2 THEN GOTO 2288 
2168 FOR 1=1 TO <31-8)
2178 PRINT
2108 NEXT I
2198 GOTO 2278
2288 FOR 1=1 TO <29-B)
2218 PRINT
2228 NEXT I
2238 GOTO 2278
2248 FOR 1=1 TO <37-B)
2258 PRINT
2268 NEXT I
2278 NEXT G 
2208 END
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NO A A SCIENTIFIC AND TECHNICAL PUBLICATIONS

The National Oceanic and Atmospheric Administration was established as part of the Department of 
Commerce on October 3, 1970. The mission responsibilities of NOAA arc to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth, 
the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa­
tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive 
research results, major techniques, and special inves­
tigations.

CONTRACT AND GRANT REPORTS — Reports 
prepared by contractors or grantees under NOAA 
sponsorship.

ATLAS — Presentation of analyzed data generally 
in the form of maps showing distribution of rainfall, 
chemical and physical conditions of oceans and at­
mosphere, distribution of fishes and marine mam­
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re­
ports containing data, observations, instructions, etc. 
A partial listing includes data serials; prediction and 
outlook periodicals; technical manuals, training pa­
pers, planning reports, and information serials; and 
miscellaneous technical publications.

TECHNICAL REPORTS — Journal quality with 
extensive details, mathematical developments, or data 
listings.

TECHNICAL MEMORANDUMS — Reports of 
preliminary, partial, or negative research or technol­
ogy results, interim instructions, and the like.

of c<

noHB

Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822) 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE

6009 Executive Boulevard 
Rockville, MD 20852
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