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SUMMARY

Noise data for normal aircraft operations are usually cal-

culated by the NOISEMAP computer program at grid points 1000

feet apart. Data from blast noise and supersonic aircraft

are calculated at grid points several thousand feet apart.

This report describes a computer program that was written to

allow the two sets of data to be combined.
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PREFACE

This research was performed for the Air Force Aerospace

Medical Research Laboratory at Wright-Patterson Air Force Base,

Ohio under Project/Task 723107, Technology to Define and Assess

Environmental Quality of Noise From Air Force Operations.

Technical monitor for this effort was Mr. Jerry D. Speakman of

the Biodynamic Environment Branch, Biodynamics and Bioengineering

Division.
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INTRODUCTION

Noise data around air bases are normally calculated by NOISEMAP

at 1000 foot grid spacings. However, when noise from supersonic

aircraft or from blast data is evaluated, it is often desir-

able to use a much greater grid spacing. The purpose of this

task was to provide a means of adding together data calculated

at different spacings.

A general technical discussion is given in the next section.

Operating instructions are presented in the final section.

Appendix A contains a listing of the program. Appendix B

contains a sample run including a plot of the resultant grid.

TECHNICAL DISCUSSION

Each set of noise data consists of 10,000 data points. The

distance between data points is fixed for any one NOISEMAP

computer run, but may be varied between runs. It is desirable

to calculate the noise from normal aircraft operations using

a relatively small grid spacing. This is required to obtain

a sufficient level of detail. Noise from supersonic aircraft

or from blasts may cover an extremely large area and a much

greater grid spacing may be used. After investigating the

two separate components of noise, it may be desirable to com-

bine the data. NOISEMAP does not allow different size grids

to be added, so a new procedure was needed.

After investigating several methods of combining the grids, a

simple approach using interpolation was found to be the most

practical. The output of the program is a new grid of 10,000

points at either of the original grid spacings. There are two

basic options available in the program; the small grid may be

added to the large grid with the output at the grid spacing of

the large grid or the large grid may be added to the small grid

with the output at the grid spacing of the small grid.
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The program locates the small grid in relationship to the large

grid. If the two grids were generated with consistent coordinates,

no modifications are required. If required, the origin of' either

or both of' the original dumps may be redefined. The possibility

of allowing one grid to be rotated with respect to the other was

investigated. The coding required to allow this would be much

more complicated and infrequently used. It was therefore decided

not to pursue that capability.

The program first reads the two noise dumps produced by I'OISEMAP.

Each dump contains a header that identifies the following:

*Number of the dump

*Logical unit on which the dump was written

*Type of noise data (i.e. DNL or NEF)

Date the dump was written

Title from the 'AIRFLD' card

o Grid spacing

*Field altitude

X origin

*Y origin

*Magnetic declination.

An array of 100 x 100 noise data points follows the header.

Finally, additional data required by NOISEMAP are given.

A new header is then written for the new combined tape. Several

items may be changed. The dump number will always be 1. The

logical unit number can be defined or will be 14 by default. The

date will be the current date. The title is replaced. The grid

spacing will be one of the two original grid spacings depending

on the option selected. The X and Y origin may be redefined.
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If the small grid Is added to the large grid, only the area of

overlap is affected. If the location of a large grid point

coincides with the small grid point, a simple addition is re-

quired. If the points do not coincide, a linear interpolation

is performed in the X and/or Y direction. Code was prepared to

extrapolate the data outside the area of the small grid. In

testing the algorithms, it was found that, at times, the noise

levels were increasing at the boundary and would, therefore,

continue to increase if extrapolated. The purpose of the

extrapolation would have been to made sure that the transition

appeared smooth. Instead, an area of uncertainty was developed

so the code was removed.

Adding the small grid to the large uses the same basic routines.

The entire small grid will be updated. A simple linear interpola-

tion is used between large grid points to get the values to be

added to the small grid.

OPERATING INSTRUCTIONS

There are five types of control cards that may te required to

operate the program. Each type has a keyword and is discussed

in detail in the following pages. They follow in alphabetical

order but may be inserted into the input deck in any order. Un-

less otherwise defined, it is assumed that the large grid data

are stored on logical unit 12, the small grid data are stored

on logical unit 13 and the combined data will be written on

logical unit 14.

Of the five cards, only two are required for the program to

operate. The first is the TITLE card which provides the airfield

title to be written on the header to the dump. The second re-

quired card is the OPTION card that determines whether the small

grid is added to the large grid or the large grid is added to

the small grid.



KEYWORD BGRID

BGRID 12. 00000. LO0000.

Function: To define the logical unit and X and Y origin

for large grid (optional).

Columns

1 - 6 BGRID

7 - 14 Number of the logical unit
containing the small grid
data (optional). Default
value is 12. F 8.0 format.

15 - 22 Redefinition of the X origin
of large grid (optional).
F 8.0 format. (feet)

23 - 30 Redefinition of the Y origin
of large grid (optional).
F 8.0 format. (feet)
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KEYWORD CGRID

CGRID 14.

I ..... b ...... LS . .. . ...... .. . . . .11 ...... ..... ..... .. . . .. .

Function: To define the logical unit for combined grid

(optional).

Columns

1 - 5 CGRID
7 - 14 Number of the logical unit to

be used to write combined grid
(optional). Default value is
14. F 8.0 format.
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KEYWORD FGRID

FGRID 13. 100000. AOOOO0...

Function: To define the logical unit and X and Y origin

for the small grid (optional).

Columns

1 - 5 FGRID

7 - 14 Number of the logical unit containing
the small grid data (optional). De-
fault value is 13. F 8.0 format.

15 - 22 Redefinition of X origin of small
grid (optional). F 8.0 format. (feet)

23 - 30 Redefinition of Y origin of small

grid (optional). F 8.0 format. (feet)
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KEYWORD OPTION

OPTION I.

Function: To identify whether the small grid is added

to large grid or large grid is added to small

grid.

Columns

1 - 6 OPTION

7 - 14 Large grid added to small
grid. Enter 1.

Small grid added to large
grid. Enter 2.

10
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KEYWORD TITLE
FTITLE EDWARD AFB CO MINED TE

. .. ... .. q LS ...... U?3 ...... NIL ...... ...... 44P ...... . SM ......... 3 ....... 7. P. . .7. .

Function: To provide the alpha-numeric data to be used

as a title for the airfield.

Columns

1 - 5 TITLE

7 - 76 Alpha-numeric data to be used for
the title.
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OUTPUT

The printed output from the computer program is very simple.

It identifies the tape header for each of the tapes and

identifies the option. A sample of the output follows. A

dump of noise data is output to the specified logical unit.

This dump can then be read by NOISEMAP for developing printed

grids or plots.
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TAPE HEADER FOR LARGE GRID

DUMP I UNIT 13 PROGRAM DNL DATE 03/29/79
AIRFIELD EDWARD AFB SUPERSONIC A/C
GRID SPACING 12000. FIELD ALTITUDE 2302.
GRID ORIGIN X -200000. GRID ORIGIN Y -200000.
MAGNETIC DECL 148

TAPE HEADER FOR SMALL GRID

DUMP I UNIT 13 PROGRAM DNL DATE 11/17/78
AIRFIELD EDWARD AFB SUPERSONIC A/C + RANGE
GRID SPACING 2000. FIELD ALTITUDE 2302.
GRID ORIGIN X 292000. GRID ORIGIN Y 100000.
MAGNETIC DECI 14+.82

TAPE HEADER FOR COMBINED GRID

DUMP I UNIT 14~ PROGRAM DNL DATE 04f/09/79
AIRFIELD EDWARDS AFB COMBINED TAPE
GRID SPACING 2000. FIELD ALTITUDE 2302.
GRID ORIGIN X 492000. GRID ORIGIN Y 300000.
MAGNETIC DECL 14I.82

LARGE GRID ADDED TO SMALL GRID

SAMPLE OUTPUT

13



APPENDIX A

COMPUTER PROGRAM LISTINGS

1
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PRjvkMi ADLJvkD tINPUT9 *,UT~iT, fAP 5IrPT TAP,;b=uUTPuT9
I IAE2549AE35 ITP10z24

kLAL KEYIJO
REAL LAIdEL
LUL,1CAL Lb~jLFu
LOJGICAL BGF*FCF
rAJUIVALEHCE (IDOMP9liEAUt~(2il
LUU [VALENCE I IUNIT94EAI ( 31
CUMMO~N i641051 NSF, MI3FL, -ij(1"vU,~Uls S, IG UOI09U01, 1-S
I ;XvJ( Y9 kS, lLY INL9 RM, 1111 KNe4, NP4v T
DIMkNS IUN I TEXT( 7),HAK(UILkji- 1 2019O04t 10C)
01IENSAUN LARD~b)
DATA TITLE* F4RIO, 1W JMIDP UPrIUM, C~kAD

I/ 5HrITLE95HFGRIv 9 5H84.kI~v bIt.PTIJN9 5I1CL1KI
DATA Lts(,LF(UFGF,8GF /.I-ALSL. ,.IALSE.,.FALSEI. .FALSt../
DATA Tiz5.oi

UATA NkGNFG9-N(,G / 129 13,p 141 /
UATt NzbF /100/

L

C IFLAL 1S USLD To INUICiTL iF US)0 #iASHtN TU GO FRUm
c. oLC %ol TO FINE URIO (IFLAGZ.) jI FI&UM 1r4E iilILJ TO
C t5IG (b110 (IFLAG=21.

R41hu H'UGNB

CALL DATEITLIARI
I kb.AJL1I50~0U ) CAKU

1F(EAOFI51) 99999,2

JEtLiVE(1,51039LARUI KEYwg)
IF t 'KEYWD - TITLE) 3,

jII F4 K YWO - F(A.oklf 0 4 it
qI F ( KiLYWD - Bt.MIO 1 * :
5 1f i KLVI'O - OPTIONl 6,eb0
t) IF i F.EYWU - CCotDO 1 7,/0
7 WPI1TF 1 b6t*0111 KElYk4O

S~iP 1

G.U TU L
40 JKOUJ~E t7O,9,J029CARD) XFGi-XOFVLU

IF lXf; .EQ* 0.) GU TO it

4ed Cor4TI Nut
IF(FXOer4E.~o. Gi TIJ '5
TEST a )IGM(L.,FXOI
IWIEST) 1,45945

45 LI-U = TRUE.
G~U TU I

IFI XB. .E4. 0.1 GU TOI o

'), COA4T IrUt
lFidXO.r4E.U.) Ga TU 55
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55 Ld$U a .TRUE.

b0 DECUOE (70,5101,CAkU) XrLA'.,
I FLAG=XF LAG
GO TO I

70 DELUDOE (7095102,CARUI Xk.0

GO TO I
9999 C ON T I iE

IF(IFLAG.EO.11 FGF-.TRUL.
IF(IFLAG*EQo21 BGF= .Tku.

100 REAI)(NaIG) HEADLIX
IF(EOF(N3G' 150,110

PRINT 6000
PiRINT 60109 (HEADER~Ali19e0l
BS- H4EADER( 161
IF(L16O1 GO TO LiZ
bXO= HEADE~t18l
tbY0 a NEA0ER(191

lZ CONTINUE
HEALEi(() TGATE
HEALER(181 BXU
HEADER(19) B EV

IUNIT-MCG
DU 113 1=6,15

113 DIEADERtI) LABELUIl
IF tLBGF) WRITE(NCGI HEAjEk
IF(I3GF) PRINT 6002
IF~bGF) PRINT 6010,CHEA.ER)l=lqeUI
UU 120 J-1,i0

120 CONTINUE
150 REAUIt1FG) kiEADk

IFIEOFINFG~i 20U,160
160 IF4IIEAOER(1l *EQ. 3rHENJI) G; NO 400

PR~INT b001
PRINT 6010 9 (IEADER(livi,-J,20)
FS a HLAOERI161
IFILFOI GO TO 162
FXO - flEADER(181
FYO a HEAOEK(19I

Me~ CONTINUE
KAEA(5) a TMATE
HEAOERIISI - FX0
DIEADER4191 - FYO.
LU14IT-NCG
ICUMPL1
D0 163 1.6,15

L63 eEADERM5 a LABELMI
IF&FGFI"RITE(NCGI MEAOEA
IF~fGF) PRINT 6002
IF(FGF1 PRINT 6U004HEALER(Il IIzi,eU)
DO 170 J*19100
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10 CUNTINuJE

CALL CALC tbXO, EBY0, FXQ, FY01
IF (IFLAG.EQ~h) GO TO 5u0

L USt FINE~ GRID TO GET 81( Wil W-LUiLS

PKINT o004
PRIN4T cOO'.

IF ((MII.EQsML) 9ANJ. (h,4.EQ.NLkl u.. TU U
CALL ImN'ER

300 CUNTINUL
00 350 J-19iOO

RUzAU(NLA.) ITEXT
widTkI(Cl [TEXT
NAhm = ITEXT(1)
IF(NANNI 36U00

36J U,- j70 I-LNA~NN

i~THMNGl ITEXT

37tu C iriT I NULC
STuP 2 ,

c uSc 614 GR10 Tu GET FI,4.L GRiUl VAL ,:

50 0 LONT INUL .
PKjNT tO

lIr<INT oQ05
CA.-L iPtoT FG

UU 400 J-19100

4.00 CONiTINUE
AEAO(NF i.) [FEXT
WkiTE~fNC) ITEXT r
MANN= ITEXT(l)
IF (t1'AI4N) 4100Ui

410 iOu 420 Il~r.4ANN
kE;4i(NF..1 [TEXT
OX&TE(NCGI [TEXT

4.20 CU04T 114UE
STO2P 3

C
!)0CO FLKMAT (BA10)
5101 F.t;.MAT (6Xpl0Ab,4X)

~1C3 FC#%mATAA694X)
t.OOU FU~qmAT 127tiiTAP. HLfADEk FL,, LAbu ..%I0. 1
b~0O1 FCKMrAT 427110TAPE H4EADER iflr SM~ALL XI~d

b0Oe F~o.%AT t3OTAPL HEADEk FOA~ Cun Aiti.,; tGhl
o003 FOKAtT 13LHULAk'.OE GRID ADDED~ TO SM .LL GKII)
COO'4 FORMIAT (31?iUSiA..L GkIO miUr.U TU. LA~k&.E (iAIU

17



6010 FOkIIAT(LHO, IOX, A4, 149 bH UNIT 139 9H PIRUGiAM Alt 6H- LCAf ALOi
2 IH 9 lOX, 9HAIRFIEL) 1iAb /
J IH v lOX. 131$GRI&J SPACU4(a -9.0, 5X9 iL.iF1LI ALTITUUL
it F7*O /1H- , LOX, 14tIGkIL UAIGI~N X (-41.0 SXo

5 14HGRID IRIGIN Y Fb*O i I hi , OA9 I4IPA~jNETIC LazCL Fb* I

6011 FORMIAT 119H- IMVALIU KEY,40R0 ,ALUO
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SUoxfKI UINE GAL. (SAO*, 6Y09 1 FX0 i-Y., I
C UmMUIN /IGR I US/ hBF 9 N OF 19s( I~AUi',h ;u ), 9 1, HI ( LU 0,JAUI0J, FS 9

ILi~ LX, A RS, ML, NL, RuM, rM,9 ,NNo N T

C
c Nt3F -NUMBER OiF ROO'S (CGLJIIN$) iN ftiE 6,KILS

C d(; AkKAY UF 6LG GRID iUtijTS
c 65 a SPACING IN BIG GiRIv
C 6XOEiYu - XY CUOP.DINATc-S FJR UuxICU[ OF bIG CakIl
L FG AKRAY UF FINE GRID VALUES
c FS.= SPACING FUK FINE uKI
L FX09FYU - XqY LUORDINATcS FUiR ke'rltiN OF Fle'sL 6iC
C kS s BS I FS
L ox FXO 6 +X (OX-L)#*.,
c DY -Fyo H Y0 + £uy-l*8
C MLNL - INDICES OF LOWEST XY CA..Ug [MArES UF ThUSE *&IG GRIui
C PINdTS CUNqTAIN4FD IN FiNE GJRID)
c MMvNM - INDICES OF I'pIGST AY L.UUtD[NATES uF rHi-i t3IG u.,kAu
C PuINTS CU1NTAINED IN FINE GRID

N6F - MBF - I
UX - (9XO-8XO) as +S 1.
uY = IFYO-dYOl as +S 1.
RS = bsIFS
ML -IFIXIUJA)
14L - IFIX(IJYl

k9 hbFl I RS
RMmi a X + k(99
R14N a UY + K~99
MM = IFIX(RMMI
NN = IFIXIRNN)
IF 4DX-ML .ME. U) ML -ML *I
IF (DY-NL .ME. 0.1 ML aML *I

EMU)

19



Su~kUUTINE INNE4R
C
1L INNER LUIJPS ON ALL 13[G GRIJ PULN11S' .UNTA INLU IN YK F lilt(
C INTERPOLATING FINE GRLQ PUINr'-' IL GET VALUES fUR LACh.
C

CWiemm N IGRIijS/ NBF, NBFL, o6 ij~u)J uS, FG(iLulol, ES,
I OX, OY, RS, ML, NL, RAMi, M1, KrNi .SNO T

C
YJ -4ML-DY-1.1 0 .&S + L.
JO 500 J-NLNN

YJ -YJ + RS
JY - IFIX(YJ)
Al - iML-VX-1.1 * RS * I.
JU 4UU I-MLqIMM

X1 Xi + Rs
IX -IFIXIXL)
CALL INTERF(IX*JYXAYJGI
BG(IiJ) 6(,(IJ) +

400 CUNTINUE
,)OO a CTI NUE

RETURN
EMNU
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SUdROIUT INE INTERF (It J9 RI, RJki Go

C INIERF INTERPOLATES FIt Gt4I POiINTS TO GET A SINGLt VALUE
L. I-OR A BIG GRIC POINT.
C 1,J ARE THE INDICES !-OR THE #-IN'- GRIL, PUINT CLOSLSTP
C uUT TO THE LkFT AND 8tLGW9 T~ic Oi.JIRL&j iEIG GkIO POIt4TO
C .(1,RJ ARE THE ACTUAL FLOATING POINT CUORGINATES THE bIG
C i.kID POINT WOULD HAVE WERL IT IN THE i-INL GRIL..
C

CUMMION /GRIOS/ NBF, NBFL, OG(IOUIOO), dSo FG(iI.0QI,1 FS,
L. UX, UY, RS, ML, kI.. RM, M, KhN NN, T

C INFLRPULATE IN X DIgECTlaN
c;

IF (RI E~o 11 GO ro 200
(; I GI-C.I'1, - FCO(IJ)) (M-I*buJ

IF (RJ .NE. J) tO TU 40u
G - GX
RE TuKm

c
c N40 INtc.KPOLATIUjN N..EDED

GUO C(0NTINuE
If (kJ .NE. J) 60. TO 30u~

L Nr~kP(,LATE IN Y DIKECTIUN
L
3ii0 CGINT NUE

G (F((19J*1) - F(,Jil I RJ-J) + FU(1,J)
4.cTUkN

L
C I NFiRPULATE IN LOTHi OIRLTIMONS

OYz -tFG(ILJ+ll - FG(tJ.1)) 0,1~-11 *FG(I,.h#i)

AIUK

21



SUd kOUTINE INTERB (V1 V- 9D9R 9DEC G )

C

C INTERB INTEkPOLATES BIG GID PuINTS TfJ GET VALUES FUR
C FINE GRIU POINTS
C Vl, V2 - GRID VALUES TJ dE INT:RPOLATELU
C 0 - DISTANCE (IN dIG GRIU SPACING) TU FIRST FINE tokIt POINT
C FROM VI
C R - FS / 6S
C E - OUTPUT VALUE dISTANCE FRUm V2 TO NEXT FINE GRkLI PLANT
C G - ARRAY OF INTEkPOLATED VALUES
C Nc - NUMBER OF VALUES IN ,

C
DIMENSION GIlM

C
C

C = V2 - VL
Gi~ a VI + C*0
C - C 'R
IF (NG .NE, 01 GU TU 30u
NG - 1
DE = b
IF UE .GEo 11 KETUxN

C
lO CONTINUE

kL = iE + R
IF (LU" .GT. 1. 1 RLTUrh
N6= iG # I

GNGI ° G(NG-I1 * C
GU TG I00

C
C
34)o CONTINUE

IF (NG ,EQ. 11 RETUkN
Do '00 I2,NG

4t 11 - G(1-I ) C
40O CONTINUE

RE TURN
E NO
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SUiU(UUTINE tuGTFt,,

C

C 5G TF G USES BIG GRIb P(WNT TU 1LMTL1-PULATE VALUt!) FLJM A.-L Flet
C 4AI1D POINTS.
C

COMIMON IGRIVS/ mBF, NIBFi, 410j(Ljv,O)9 cS, FG(100*IuO), Sq
I. Li, iiY, kS, hit.. NL. ilrl', flM , NN, NN, r
COMIMON ISCRACH/ Gil 1001, G2(j(lI, j3(i.)

C
C INITIAL COMPUTArIO04S

rIML = ML - I

IF iML .EQ. DX) MMlL - ML~
MNNL = Ll -1
IF (NI *EQ* DY) NNL -ML
MM14 -l "I +1

IF (MMl .EO. RMMIi PiMil = m
NMN - NM
IF (NN sE(). RNN4 NNN aNNN I
JIPI - hM~L # I
XDE - 0.,

YOE - u.
U0 a bX - MMlL

YO =CY - 14NL
RRS = 1. 1 RS

LJO -
C
c LOOUP ON BIG GRE,) POINTS THAT SUKRU.JNO FINE GKIL
C

00 800 J-NNLNNN

LALL INTERI~.$B(MMLJ),tG(MMLvj*1) ,YOMkS ,YCAGI44j1)
MGZ 2NBF - LJO

2G MIMO(NGiNGIl

NG 2 NGI

JIJ 600 I-llPIPMM1
CALL INTERB 4BG(IJaBGi(Ij.1alopLRKSvYi)E-.,MiI
N - NbFf - LIO

NC3 -0
UJ - LJO

0C 400 K-iNGZ
CALL INTEK8 (tG(lA~,K,~,3M.j
LJ - * I
NG3 - MImU(Nvt4G31
LI - 10
LMJ 300 L-1,NGJ

LI -LI * 1
FG(LIPLJ) a FGh..LLJI (*t-

.5(1 CUNTINUE
4000 CmT IN WE

OU 500 AX19MG2
(DI(KI GZ(Kf

500 CONTINUE

23



Sut-IkCUTIME , GTfzu 71#/74 UPrT-i

X)-Xft -LZXx

LI(j -LIoubco c(JNrI tuL
LJO LJ

=i YLGE - Ilx(YjEsdUO CONTINUE
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APPENDIX B

SAMPLE COMPUTER RUN
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TITLE EDWARDS AFB COMBINED TAPE
OPTION2.
BGRID 12. a. 0.
FGRID 13. 492000D. 300000.

EXAMPLE IN PUT DATA

26



JAPL HEADER FOR LAR4*ui GRID)

DUMIP 1 UNIT 13 PROGRAM lUNI JATE L 0i9l 11
AIRFIELD EVJWARiJ AFb SUPERSUNIC A/C
GRID SPACING 120004 FIELD ALTITubE 2Jktz.
GkID ORIGIN X -2O0huQO. GR16~ ORIGIN I -eOG04J0.
MAGNETIC O)LCL lfd

TAPE HEALiR FOR COM61NEL GRIC

DUMP L UNIT L4 PRL4;RAM AUNL UATE 0141 b/oJ
AIRFIEL-D EDWARDS AFB COMBINED TAPL
GkID SPACING 12000. FILD ALTITuJE 2111il.
GKIU UAIGIN X 0. GRID ORIGIN Y Ii.

MAGNETIC UECL L l

TAPv HEADER FOR SMALL GkIt)

DUMP I UNIT 13 PRO(;RAM iUNL uATE 11i11ilt
AIRFIEL.D EbWAI,) A~kb SuPERSONIC A + RANGL
GRID SPACING le000. FIELD ALTIrt;GE i~
GRID ORIGIm X 292000. GRI) OR~IGIN Y 10OOA.
MAGNETIC UECL ltb

SMALL GkID ADDED TO LARGE i.,AID

EXAMPLE OUTPUT DATA

27
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