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Figure 1. — Gravity profile for two spheres superimposed upon a planar field.

14

15



Gravity anomaly (mgals)

1 2 3 4 5 6 7 8 9 10

Distance from Origin (miles)

Figure 2. — Profile of test case regional gravity field.
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Figure 3. — Profile of test case residual field.
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Figure 4. — Idealized power spectrum plot. A marks the position of the regional portion of

the plot; B, the residual; and C, "noise".
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Figure 5. — Power spectrum of gravity data from the Southern Cascade Mountains, Washington. Position of 85 km,

40 km, and 20 km cutoff wavelengths are indicated.
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¥¥#% TSO FOREGROUND HARDCOPY %%

DSHAME=WPGG490 . RESIDUAL . PRG

o PROGRAH RESIDUAL 60000010
c 00000020
C BY 00000030
c DEBRA MCLEAN DISHBERGER , 00000040
o 50000050
c APPENDIX A 00000060
c 00000061
c WASHINGTOM DEPARTMENT OF MATURAL RESOURCES 00000062
€ GIVISION OF GEOLOGY AHD EARTH RESOURCES 0006060070
c OLYMPIA, WASHINGTON 98504 00000071
c 00000073
c OPEN-FILE REPORT 83-4 00000080
€ 000060081
¢ APRIL 1983 00000082
c 00000083
C THIS PROGRAM SEPARATES A SET OF GRIDDED DATA (EG GRAVITY DATA) 00000090
T INTO A REGIONAL{ [ONG-WAVELENGTHT AND A RESIDUAL(SHORT-WAVELENGTH) 00000100
C COMPONENT. THE REGIONAL COMPONENT IS COMPUTED BY FILTERING OUT ALL 00000110
C WAVELENSTHS SHORTER THAN A CUTOFF WAVELENGTH SPECIFIED BY THE USER. 00000120
€ THE RESIDUAL IS FOUMD BY SUBTRACTING THE REGIONAL COMPOHENT FROM THE 00000130
CORIGIIAL DATA, ~THE FILTERING PROCESS 15 CARRIED OUT IN THE FREQUEHCY 00000140
C DOMAIM BY USING A 2-DIMEHSIOMAL COMPLEX FOURIER TRAHSFORM. 00000150
c 00000160
CH*%%xUSING THIS PROGRAM®M %% 006060170
CYO RUN THIS PROGRAN THE FOLLOWING 'CARDS' WUST BE BLACED BEHIND 000660180
€ THE STATEMENT GO.SYSIN AT THE END OF THE FROGRAM. A CARD IS A SINGLE 00000190
€ LINE OF INPUT. 00000200
C CONTROL CARDS 00000210
CTTTCARD 1. TIRERSTONS OF DATA GRID. EACH DINENSION RUST BE A PCHER OF 60000220
€ THO, MAXIMUM GRID SIZE IN OME DIRECTION IS 64. SIZE OF X DIRECTION 00000230
€ IS IN 15T 10 SPACES, AHD SIZE OF Y DIRECTION IS IM 2HD 10 SPACES. 00000240
C FORMAT IS 2110. 00000250
T ==CARD 2. CONTATHS THE TENGTH OF THE TUTOFF WAVELENGTH IN THE IST 10 60000260
C SPACES, FOLLOWED BY THE LENGTH OF THE DATA MAP IN THE EAST-WEST 00000270
C DIRECTIOH IN THE 2ND 10 SPACES,AND THE LENGTH OF THE DATA MAP IN THE 00000280
€ HORTH-SOUTH DIRECTION IN THE 3RD 10 SPACES. THESE VALUES MAY BE IN ANY00000290
CUNITS DESIRED, A5 TONG A5 THE SAME UNITS ANE USED FUR ALL 3 VATUES.™ 06000300
C --CARD 3. LATITUDE, THEN LONGTITUDE OF THE N4 CORMER OF THE DATA MAP 00000310
€ WRITE IN THIS FORMAT: 46 DEGREES,ZERO MINUTES, AND 27 SECOHDS IS 00000320
C WRITTEN AS 660027. LATITUDE TAKES UP THE 1ST 10 SPACES OF LINE, AND 00000330
T TUONGITUODE TAKES UP REXT 10 SPACES. (TFORMAT IS5 Z2I1I0) 00000340
C --CARD 4. LATITUDE AHD LONGITUDE OF SE CORNER OF MAP. SAME FORMAT 00000350
C AS CARD 3. 00600350
C --CARD 5. TITLE FOR RESIDUAL FIELD OUTPUT. IF NO TITLE IS DESIRED 00000370
C O SURE ARND LEAVE A BLCARK UIRE URTTHE FIRST LIRE OF DATA HILL BE 00000380
C MISTAKEN FOR A TITLE, 00000390
Cmmmm DATA CARDS~--== 00000400
C THE DATA IS STORED IN AN ARRAY THAT REPRESENTS THE WAY THE DATA 00000410
CPOITTS ROULD BE POSTTIUHED ON A TTAF, THE IST RUT IS THE HORTHHOST 00000420
C ROM OF DATA AND THE LAST ROW IS THE SOUTHMOST ROM OF DATA. LIKE- 00000430
¢ WISE, THE LEFTMOST COLUIMN REPRESENTS DATA ON THE WEST EDGE OF THE 00000440
C MAP AND THE RIGHTMOST COLUMHM REPRESENTS DATA OH THE EAST EDGE OF THE 00000450
C P T THE ARRAY " HEED HOT BE SQUARE. THE RIBER™OUF GRIU PUTHTS IH EACH 00000460
C DIRECTION HUST BE A POMER OF THO( 8,16,32,64).IF A VALUE LARGER THAN 00000470
C 64 IS USED ARRAY DIHMENSIOHS MUST BE CHAHGED IN THE PROGRAM. SEE 00000480
C COMMENTS PRECEDING EACH ROUTINE IN PROGRAM FOR DIRECTIONS ON HHAT TO 00000490
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C CHANGE AMD HOW TO CHANGE IT. THE DATA ARRAY IS READ IN STRIPS OF 8 00000500
C COLUMHS AT A TIME. EACH DATA CARD HOLDS 8 VALUES IN A 8F7.0 FORMAT, 00000510
C FOR EXAMPLE, IF THERE 32 ROWS OF DATA AND 64 COLUMNS OF DATA, THE 00000520
C 1ST 32 CARDS HOLD VALUES FOR COLUMNS 1-8, THE 2ND 32 COLUMNS HOLD 00000530
€ VALUES FOR COLUMNS 9-16, AHD SO ONM. IH THIS CASE, THERE HOULD BE 00000540
€ 8 SUCH SETS OF 32 CARDS. 00000550
c 00000560
DIMENSTION SMLARY{64,64),BGARY(2,128,128),TREND(3),HHARM(3) 00000570
DINEHSICH SIGH(4G96),IHV(4096),TOTFLD(64,64%),RESTRN(3) 00000580
INTEGER GRIDX, GRIDY,TITLE(20),RECNVR 00000550
COMMON/DATAL/SMLARY/DATA2/BGARY/DATA3/SIGN, INV 00000600

C 00000610
READ(5,10) GRIDX,GRIDY 00000620
LARGEX = 2 % GRIDX 00000630
LARGEY = 2 % GRIDY 00000640
READ{5,5) CUTOFF, XSIZE, YSIZE 000005650

5 FORMAT(3F10.2) 00000660
READ(5,10) LATNW, LONGMW ’ 00000670
READ(5,10) LATSE, LONGSE 00000680

10 FORMAT(2I10) 00000690
READ(5,20) TITLE 00000700

20 FORMAT(20A4) 00000710
D0 50 I = 1,GRIDX,8 00000720

DO 40 J = 1,GRIDY 00000730
L=T1T+7 00000740
READ(5,55)(SHLARY(J,K),K=I,L) 00000750

40 CONTINUE 00000760
50 CONTINUE 00000770
55 FORHAT(U8F7.0) 00000780
c : 00000790
c SAVE ORIGINAL DATA 00000800
Do 70 I = 1, GRIDX 00000810

D060 J = 1, GRIDY 00000520
TOTFLD(I,J) = SMLARY(I,J) 00000830

60 CONTINUE 00000840
70 CONTIRUE 00000850
T 00000860
C COMPUTE DECIMAL EQUIVLANTS OF LATITUDE AMD LONGITUDE 00000870
DLATHN = CONVER(LATHW) 00000880
DLHGHI = COHVER(LONGHW) 060000890
DUKTSE = CONVERTLATSE]D 0006009060
DLNGSE = CONVER(LONGSE) 00000910

C 00000920
C INITIALIZE BGARY 00000930
DO d00 11, LARGEX 00000940

DO 100 J=1,LARGEY 00000950
BGARY(2,I,J) = 0.0 ’ 00000960

. loo CONTINUE 00000970
200 CURTIRUE 00000930
C 00000990
C COMPUTE FAST FOURIER TRANSFORM OF GRIDDED DATA 00001000
C 00001010
CALT FFTSETOTRERD, GRIDX,GRIUY T 00001020

c 00001030
C SET THE PARAMETERS NEEDED TO ENTER HARHM 006001040
— I0PT = 1 00001050
-l FITU THE TUG BASE 2 OF GRIDX ARU GRITY 00001060
DO 385 I = 1,10 00001070

M = 2¥xI 00001080

IF ( M.EQ.LARGEX) MHARM(1) = I 00001090

h.?



IF ( M.EQ.LARGEY) MHARM(2) = I 00001100

385 CONTINUE 00001110
MHARMI3) = O 00001120

c 00001130
Cc HARM IS THE ROUTINE THAT ACTUALLY CALCULATES THE FOURIER TRANSFORM00001140
CALL HARM(MHARM,IOPT,IFGOOF) 00001150
IF(IFGOOF.NE.0) CALL EXIT 00001160

c 00001170
CALL FILTERULARGEX,LARGEY,MHARM,CUTOFF,XSIZE,YSIZE) 00001180

c 00001190
CALL STRIP(GRIDX,GRIDY) 00001200

C 00001210
CALL RETREM(TREHD,GRIDX,GRIDY) 00001220

c 00001230
c HWRITE(6,400) 00001240
C400 FORMAT(1H1, 'INPUT DATA') 00001250
Cc CALL PRHNHAT(GRIDX,GRIDY,TOTFLD,DLATNW,DLNGNH,DLATSE,DLHGSE) 00001260
WRITE(6,450) 00001270

450 FORMAT(1H1, 'REGIONAL FIELD') 00001280
CALL PRHMAT(GRIDX,GRIDY,SMLARY,DLATHW,DLNGNW,DLATSE ,DLNGSE) 00001290
00001300

[of COMPUTE RESIDUAL-~RESIDUAL= TOTAL FIELD-REGIONAL FIELD 00001310
DO 500 I = 1,6RIDX 00001320

DO 475 J = 1,GRIDY 00001330
SHLARY(I,J) = TOTFLD{I,J} -~ SHLARY(I,J) 00001340

475 CONTIHUE 00001350
500 CONTINUE 00001360
WRITE(6,525) TITLE 00001370

525 FORHATUIHL, 27X, 20A4) 00001380
CALL PRNMAT(GRIDX,GRIDY,SMLARY,DLATNW,DLNGNW,BLATSE,DLNGSE) 00001390

CALL FTREND(RESTRN,GRIDX,GRIDY) 00001400
WRITE(6,1000) RESTRN 00001410

1000 FORMAT(UIH-, "RESIDUAL TREND',3F10.3) 00001420
STOP 00001430

END 00001440

c 00001450
TRTIOOERICRNH R F T TR TEH T TEH 3 5639 363 3 3 3 3 3¢ K 1 3 3 5 3 3 3¢ 3 K 9 ¢ 36 % 3 X 00001460
C 00001470
FUNCTION CONVER(LOC) 00001480
INTEGER DEG, MINSEC, MIN, SEC 00001490

T IATS FURCTION TARES A TONGITUDE OR CATITUDE EXPRESSED IH TERHS 00001560
C OF DEGREES, MINUTES, AND SECOHDS AND CONVERTS IT TO AN EQUIVLANT 00001510
Cc AMOUNT IN DECIMAL DEGREES. FOR EXAMPLE, 453030, IE 45DEGREES, 30 00001520
C MINUTES, 30 SECONDS BECOMES 45.5083 DEGREES 00001530
C 00001540
DEG = LOC/10000 00001550
MINSEC = MOD(LOC,10000) 00001560

MIN = MINSEC/100 00001570

SEC = TIODTAINSEC; T0T) UU0TIS80
CONVER = FLOAT(DEG) + (FLOAT(MIN))/60. + (FLOAT(SEC))/3600. 00001590
RETURN 00001600

END 00001610

C 00001620
c«xxuxxx-xx*wu(****%*xx**x*x****x**x******ux*x********x*x* 00001630
c 00001640
INTEGER FUHCTION RECHVR(DLOC) 00001650

- REAL DEG, IMINSEC, TN, SET 000018560
C  THIS FUNCTION TAKES A LONGITUDE OR LATITUDE IN DECIMAL FORM AND 00001670
C COMVERTS IT BACK INTO DEGREES, MINUTES ,AND SECONDS. FOR EXAMPLE, 00001680
Cc 45,5083 DEGREES BECOHES 453030 00001690
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C 00001700
DEG = AINT(DLOC) 00001710
MINSEC = DLOC - DEG 00001720
MIN = AINT(60.% MINSEC) 00001730
SEC = AINT(60. * ((60., % MINSEC) - HIM)) 00001740
RECHVR = 10000%IFIX(DEG) + LOOXIFIX(MIN) + IFIX(SEC) 00001750
RETURN 00001760
EHD 00001770

c 00001780

(3636 36 3 3 J 2636 3 362 36 I 36 2 36326 36 3 36 36 36 36 36 36 I6 I 3263 I 36 6 36 36 36 36 36 36 36 36 3 2 M MM MM NRH 00001750
SUBROUTINE PRMMAT(NX,NY,HMAT,DLATHNM,DLNGNW, DLATSE ,DLNGSE) 00001800
REAL LATINC, LHNGIHC,MAT(64,64) 00001810
THTEGER RECHVR, LOMNG(8) , IMAT(64,64) 00001820

C SET DIMENSIONS OF MAT TO GRIDX,GRIDY 00001830

c THIS ROUTIMNE PRINTS OUT A MATRIX. 00001840

C PARAMETERS ARE: NX, THE X 00001850

[ DIMEHSION; HY, THE Y DIMENSIOM; AND MAT, WHICH SPECIFIES THE 00001860

c MATRIX TO BE PRINTED 00001870

C 000601880

[ SET INCREMENTS FOR PRINTIHG LATITUDE AND LONGITUDE 00001890
LATINC = (DLATHH - DLATSE)/FLOAT(NY) 00001900
LHGINC = (DLHGHW - DLNGSE)/FLOAT(HX) 00001910
DO 100 K = 1,NY,8 000601920
L=K+7 00001930

c PRINT LOHNGITUDE HEADINGS 00001940
DO 20 I = 1,8 00001950

J=K+1I-1 00001960
LONGII) = RECNVR(DLHGHW-FLOAT(J-1)1¥LNGINC) 00001970

20 CONTIRUE 00001980
WRITE(6,110) (LONG(I},X = 1,8) 00001950

DO 50 I = 1,NX 00002000

LAT = RECNVR(DLATHW ~ (LATINC*FLOAT(I-1))) 00002010
RRITETS, 1507 LAT, (HAT{T, J),J =K, 1) 00002020

50 COHTINUE 00002030
100 CONTINUE 00002040
RETURN 00002050

IT0 FORMATUING, 7X,8F7.1) 00002060
150 FORMAT(1HO,I10,8F7.1) 00002070
END 00002080

(03 % 3636 96 3 3 3 2 36 36 36 333 IE NI 33 33 IE I I3 IE I I IE I 21 3623 I I I I3 I 33 3 I I 93 60002090
SUSROUTINE FFTSETUTRID,HXLHY) 00002100
00002110

THIS SUBROUTINE PREPARES THE DATA FOR THE FOURIER TRANSFORM PROCESS
PARAMETERS ARE TRMD, A 3-ELEMENT VECTOR THAT HOLDS A DESCRIPTION OF

00002120
00002130

A FIRST ORDER TREFD SURFACE THAT FFTSET REMOVES FRCIT THE DATA. E IS
A PREWHITENING COEFFICIENT. NX AND NY ARE THE X AND Y DIMENSIONS OF

THE DATA GRID. ACTIONS PERFORMED BY FFTSET:
1). FIMDS A BEST FITTING 1ST ORDER TREND SURFACE THROUGH THE DATA

60002140
00002150
00002160
00002170

AND REAOVES 1T, THIS REFIOVES POWER FROT TRE DC COHPORENT OF THE
FREQUENCY SPECTRUM. THE TREND IS ADDED BACK TO THE REGIONAL DATA
AFTER THE FILTER PROCESS.

2). TAPERS THE DATA. THE FOURIER TRAHSFORM WILL MORE ACCURATLY

00002180
00002190
00002200
00002210

REPRESENT THE DATA IF THAT UATA UDUES HOT "ODROP OFFT AT THE

EDGE OF THE GRID. THE GRID IS EXTENDED BY TAPERING THE VALUES
AT THE EDGE OF THE GRID TO ZERO USIMNG A COSINE SQUARED WEIGHTING
FUHCTIOH. A PAD OF ZEROS IS PLACED AROUND THIS ENTIRE MATRIX TO

00002220
00002230
00002240
00002250

CREATE A FINAU GRID THAT IS TWICE XS CARGE AS THE ORIGINAL. THIS
GRID IS CALLED TAPER.

THE MATRIX SMLARY IS LINKED TO GRID VIA COMMON BLOCK DATAL. THE
MATRIX BGARY FROM THE MAIN PROGRAM IS LIHKED TO THE MATRIX TAPER

00002260
00002270
00002280
00002290




C  VIA COMMON BLOCK DATA2 00002300
C SET THE DIMENSION OF WTX TO BE GRIDX/4 00002310
C SET THE DIMENSION OF WTY TO BE GRIDY/4 00002320

DIMENSION S(3,3),G(3), TRND(3),HTX(16),HTY(16) 00002330

c 00002340
c SET THE DIMENSIONS OF GRD TO BE GRIDX,GRIDY 00002350
v SET THE DIMENSIOHS OF TAPER TO BE 2,2%GRIDX,2%GRIDY 00002350
COMMON/DATAL/GRD( 64,64 )/DATA2/TAPER(2,128,128) 00002370

C TOP 15 THE UNIT NUMBER FOR THE LINE PRINTER 00002360
I0OP = 6 00002390

NX2 = 2 % NX 00002400

HY2 = 2 % NY 00002410

HXBG = HX/4 00002420

HYB4 = NY/4 00002430

HXB2 = NX/2 00002440

NYB2 = NY/2 00002450

HY3G = 3%NY/4 00002460
NYB2P1 = NYB2 + 1 00002470

NY32 = 3%NYB2 00002480

MXML = HX - 1 00002490

FYHL = HY - 1 000602500

PI = 3.,141592653 00002510

PIXB4 = PI/NXB4 00002520

PIYB4 = PI/HYBRG 00002530

€ 006002540
CALL FTREMD(TRND,NX,HY) 00002550

c 000025560
C SET TAPERING PARAMETERS 00002570
DO 20 I = 1,N%bB4 00002580

D = (FLOAT(NXBG ~ I))/2. 00002590

HTX(I) = (1 ~ COS(PIXB4*D)*x%2) 00002600

20 COMTINUE 00002610
DO 30 1 = I,NYE% 00002620

D = (FLOAT(NYB&G - I))/2. 00002630

WTY(I) = (1 ~ COS({PIYBGXD)*%2) 00002640

30 CONTINUE 00002650

C 00002660
c 00002670
C DETREND GRID A PROFILE AT A TIME 60002680
C COMPUTE VALUE OF TREMND SURFACE AT EACH POINT, AMD REMOVE IT 00002690
po70 IY = 1,NY 00002700

Y = FLOAT(IY) 00002710

DO 60 IX = 1,NX 00002720

X = FLOAT(IX) 00002730

TREHD = TRADUTTT + TRROTZT¥R + TRROUTIT*Y §60002740
GRD(IX,IY) = GRD(IX,IY) -~ TREND 00002750

60 CONTINUE 00002760

__. 70  COHTINUE 00002770

U PRINT THE TRERD TOEFFICIENHTS 00002780
WRITE(IOP,90)TRND(1), TRHD(2}, TRND(3) 00002790

90  FORMAT(1H ,'TREND SURFACE=',F6.2,' + ',F6.2,'%X + ',F6.2,"'%Y") 60002800
C DETRENDING COMPLETE 00002810
T goo02820
J1 = NYBG » 7 00002830

DO 225 I = 1,NX 00002840

DO 220 J = 1,NYB4 00002850

JT="JF ¥ JX 00002860
TAPER(1,I,J) = 0.0 00002870
TAPER(1,1,J2) = 0.0 00002880

220  CONTIHUE 00002890




—

225 CONTINUE 00002900
DO 235 I = 1,HY 00002910

DO 230 J = 1,NXB4 00002920

J2 = J o+ Jl 00002930
TAPER(1,I,J) = 0.0 00002940
TAPER(1,I,J2) = 0.0 00002950

230 CONTINUE 00002960
235 CONTINUE 00002970

C 00002980
c 00002990
C PLACE MATRIX GRD IN THE CENTER OF THE MATRIX TAPER 00003000
DO 270 IY1l = 1,NY 00003010

IYe = 1Yl + HYB2 00003020

DO 240 IX1 = 1,NX 00003030

IX2 = IX1+ HXB2 00003040
TAPER(1,IX2,1IY2) = GRD(IX1,IY1l) 00003050

24g COHTIHUE 00003060
C TAPER EACH PROFILE 00003070
C 00003080
DO 250 I = 1,NXB4 00003090

IP = (HXB2+1l) - I 00003100

JP = (3xNXB2) + 1 00003110
TAPER(1,IP,IY2) = GRD(1,IYL) * WTX(I) 00003120
TAPER(1,JP,IY2) = GRD(NX,IY1) ¥ WTX(I) 00003130

250 CONTINUE 00003140
270 CONTIHNUE 00003150
[ 00003160
C TAPER PROFILES IN THE Y DIRECTION 00003170
Do 300 T = 1,KRX 00003180

DO 280 J = 1,NYB4 00003190

L =33 -J 00003200

K =96 + J 00003210
TAPERT L LUV = TAPERTLL T, HYBZRIVHTY () 00003220
TAPER(1,I,K) = TAPER(1,I,NY32)xHTY(J) 00003230

280 CONTINUE 00003240
300 CONTINUE 00003250
RETURHN 00003260

EHD 00003270

Cc 00003280
c-xxx*x**x*x**x***xx*x**********x**x********************** 00003290
T YAIS SUNNOUTIRE TONPUTES THE BEST-FITTIAG FIRST ORDER TREHD 00003300
C SURFACE THROUGH THE ARRAY IN COMMOM BLOCK DATAl. THE COEFFICIENTS 00003310
¢  THAT DESCRIBE THE TREND SURFACE ARE IN THE MATRIX COEF. HNX AHD NY 00003320
C  ARE THE DINMENSIOHS OF THE ARRAY IM DATAL, AHD SHOULD BE SET TO 00003330
CTHE VATUES UF GRIDX ANU GRIUY. 00003340
C 00003350
SUBROUTINE FTREND(COEF,NX,NY) 00003360
COMMON/DATAL/GRID(64,64) 00003370
DIERSTON COEFT 37,503, 3756137 00003380

C 00003390
C SET DETREND PARAMETERS 00003400
po 10 I = 1,3 00003410

GUIT = U0 UOUT3420

COEF(I) = 0.0 00003430

DO 9 J = 1,3 00003440

S(J,I) = 0.0 00003450

9 CURTIRUE 00003560

10 CONTINUE 00003470

c 00003480
C SET S(1,1) 00003490

A_A



S(1,1) = FLOAT(NX) % FLOAT(NY)

00003500

C FIHD FIRST ORDER TREHD SURFACE 00003510
C A PROFILE AT A TIME 00003520
DO 50 IY = 1,NY 00003530

Y = FLOAT(IY) 00003540

Yz =Y %Y 00003550

DO 40 IX = 1,NX 000035560

X = FLOAT(IX) 00003570

Z = GRID(IX,IY) 00003580

S(1,2) = S(1,2) + X 00003550

S(2,2) = S(2,2) + X*X 00003600

S(3,2) = S(3,2) + X%Y 00003610

S01,3) = 5(1,3) + Y 000034620

S(3,3) = S5(3,3) + Y2 00003630

G(l) = G(1) + Z 00003640

G(2) = G(2) + zZ*X 00003650

G(3) = G(3) + Z*Y 00003660

40 CONTINUE 00003670
50 CONTINUE 00003680
C COMPLETE THE S ARRAY 000035690
s(2,1Y = 5(1,2) 60003700
S(3,1) = S(1,3) 00003710
5(2,3) = S(3,2) 00003720

C 00003730
C FIND THE TREND COEFFICIENTS 00003740
DO 56 K = 1,3 00003750

SKK = S(K,K) 00003760

S(K,K) = 1.0 00003770

D052 T = 1,3 00003780

S(KyJY = S(K,J) /7 SKK 00003790

52 CONTINUE 00003800
DO 56 I = 1,3 00003810

IF {I-K7 54,556,549 00002320

54 SIK = S(I,K) 00003830
S(I,K) = 0.0 00003840

DO 56 J = 1,3 00003850

SUILZJY = 501, J) ~-SIR¥5TK,J) 06003860

56 CONTINUE 00003870
0o 58 1 = 1,3 00003880

DO 57 J = 1,3 00003890

COEFUIT = COEFTIT ¥ SULJTRGUTT G00039C0

57 CONTINUE 00003910
58 CONTINUE 00003920
RETURN 00003930

END 0003940

3 33 336 3 3 36 3 3 36 36 36 36 36 30 36 36 3636 2696 36 96 36 36 3 36 36 36 36 36 36 36 36 36 36 36 3636 36 366 3 36 2 36 200 I 9362 36 3 36 96 96 6 3 3 4 ¢ 00003950
CTHIS SUBROUTINE PERFORMS A DISCRETE COMPLEX FOURIER TRANSFORM ON 00003960
C A THREE DIMENSIONAL ARRAY. IT CAN BE DONE ON A 2-D ARRAY AS MELL 00003970
CHRTCIT IS RITAT DONE "IN THIS CASE. T TRIS IS FROM THE IBIT SYSTEN/360 00003930
C SUBROUTINE PACKAGE, EDITION H20-0166-2 00003990
C PARAMETERS PASSED THROUGH THE SUBROUTINE CALL ARE: M, A 3 VALUE 00004000
C VECTOR DEFINING THE SIZR OF THE INPUT ARRAY, IFSET,AM INTEGER 00004010
CIFOICATING THETHER A FUURIER TRANSFURN UR AN IRVERSE TRANSFORTT IS ou0Ua020
C TO DE PERFORMED, AND IFERR, AN ERROR FLAG. PARAMNETERS PASSED VIA 00004030
C COMMOMN BLOCKS ARE: A, A 1-D ARRAY THAT HOLDS THE DATA. IT IS LIHKED 00004040
C VIA DATA2 TO BGARY IN THE MAIN PROGRAM. WHEN THE TRANSFORM IS 00004050
T CONMPLETE THE RESULTS AREIN X353 A IT=U #RRAY THAT HULDS A SIRE OUUU3USY
C TABLE; AHD INV, A HORK AREA FOR THE ROUTINE. 00004070
C SET THE DIMENSION OF A TO 8%GRIDX*GRIDY 00004080
C SET THE DIMENSION OF S, AND OF INV TO GRIDX*GRIDY 00004090
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c 00004100
SUBROUTINE HARM(M,IFSET,IFERR) 00004110
COMMON/DATA2/A(32768)/DATA3/5(4096),INV(4096) £0004120
DIMENSION N(3),M(3),NP(3),WN(2),H2(2),H3(2) 00004130
EQUIVALENCE(NI,H(1)),(N2,N(2)),(N3,N(3)) 00004140

10 IF (IABS(IFSET) - 1) 900,900,12 00004150
12 MTT = MAXO(M(1),M(2),M(3)) - 2 00004160
ROOT2 = SQRT(2.) 00004170

IF (MTT - MT) 14,14,13 0004180

13 IFERR = 1 00004190
WRITE(6,8) 00004200

8 FORMAT(1HO, 'ERROR IN HARM. PROBLEM IS AT STMT 13*) 00004210
RETURH 00004220

14 IFERR = 0 00004230
M1 = M(1) 00004240

M2 = M(2) 00004250

M3 = HN(3) 00004260

N1 = 2%¥M1 00004270

N2 = 2%xM2 00004280

H3 = 2%¥M3 00004290

16 1F (IFSET) 18,18,20 00004300
18 HX = NI*M2*N3 00004310
FN = HNX 000064320

DO 19 I = 1,NX 00004330
AT2%I-1)= A(2*I-1)/FH 00004340

A(2*Y) = -A(2%T1)/FN 00004350

19  COHNTINUE 00004360
20 NP(1) = H1x%2 00004370
HE(2) = RPTT T2 00004380
NP(3) = NP(2)*N3 00004390

DO 250 ID = 1,3 00004400

IL = HP(3) - NPLID) 00004410

ITY =10+ 1 00004420

MI = M(ID) 00004430

IF (MI) 250,250,30 00004440

30 IDIF = NP(ID) 00004450
FBIT = HPUID) 00004460

MEV = 2¥(MI/2) 00004470

IF (MI - MEV) 60,60,40 00004480

c 00004490
C TFTUI5 000 00 L7 ="1 CASE 00004500
40 KBIT = KBIT/2 00004510
KL = KBIT - 2 00004520

DO 50 I = 1,IL1,IDIF 00004530

KTAST = KU+ 1 00004540

bo 50 K = I,KLAST,2 00004550

KD = K + KBIT 00004560

c DO A STEP WITH L=1, J=0 00004570

C ATKT = ATRT + ATRDY THIS IS THE EFFECT OF THE HEXT & LINES Q0004580

c A(KD) = A(K) - A(KD) 00004590

T = A(KD) 00004600

A(KD) = MK) - T 00004610

ATKT ="RIRT ¥ 1 TOU0E520

T = AKD+1) 00004630

ACKD+L) = A(K+1) - 7 00004640

AK+1) = ALK+1) + T 00004650

50 CONTINUE 00UT55560
YF (MI - 1) 250,250,52 00004670

52 LFIRST = 3 00004680
c 00004690
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C DEF - JLAST = 2%%(L-2) - 1 00004700
JLAST = 1 00004710

GOTO 70 00004720

C IF M IS EVEN 0000G730
60 LFIRST = 2 00004740
JLAST = 0 00004750

70 DO 240 L = LFIRST, MI, 2 00004760
JJDIF = KBIT 00004770

KBIT = KBIT/4 00004780

KL = KBIT - 2 00004790

Cc 00004800
C FOR J=0 00004810
DO 80 I=1,ILY,IDIF 00004820

KLAST = I + KL 00004830

DO 80 K = I, KLAST, 2 00004840

K1 = K + KBIT 00004850

K2 = K1 + KBIT 00004860

K3 = K2 + KBIT 00004870

[of : 00004880
[o! DO THO STEPS WITH J=0 00004890
T = A(K2) 00004900

A(K2) = A(K) -T 00004910

A(KY = A(K) + T 00004920

T = A(K2+1) 00004930

A(K2+1) = A(K+l) - T 00004950

A(K+1) = A(K+1) + T 00004950

c 00004960
T = A(K3) 00004970

ATK3)Y = A(K1) - 7T 00004980

A(K1) = A(K1) + T 00004990

T = A(K3+1) 00005000

A(K3+1) = A(KI+1) - T 00005010

ATKT+IY = ATRI+I) +T 00005020

Cc 00005030
T = A(KD) 00005040

ACKY) = A(KY - T 00005050

ATRKY = ATKT +° 7T 08005060

T = A(K1+1) 00005070

A(KI+1) = A(K+1) - 7T 00005080

A(K+Y) = A(K+1) + T 00005090

C 00005100
R = ~A(K3+1) 00005110

T = A(K3) 00005120

A(K3) = A(K2) - R 00005130

ATRKIT = ATRET + R 00005140

ACK3I+1) = A(K2+1) - T 00005150

A(K2+41) = A(K2+1) + 7T 00005160

80 CONTINUE 00005170
IF UJURSTT 235,<235,8¢2 U00U51ED

82 JJ = JJDIF + 1 00005190
ol 00005200
C FOR J = 1 00005210
TUAST = I ¥ JJ 00005270

DO 85 I = JJ,ILAST,IDIF 00005230

KLAST = KL + X 00005240

Do 85 K = I,KLAST,?2 00005250

RI ="K ¥ RDIT puu05260

K2 = K1 + KBIT 00005270

K3 = K2 + KBIT 00005260

c 00005290
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C LETTING W=(1+I)/R00TZ2, W3=(-1+I)/R0O0T2,H2=1 00005300

R = =~A(K2+1) 00005310

T = A(K2) 00005320

A(K2) = ALK) - R 00005330

A(KY = A(K) + R 00005340

A(K2+41) = A(K+1) - T 00005350

A(K+1) = A(K+1) + 7 00005360

C 00005370
ANR = A(K1) =~ A(K1+l) 00005380

ANT = A(KI+1) +A(KL) 00005350

R = =A(K3) - A(K3 + 1) 00005400

T = A(K3) - A(K3+1) 000054190

A(K3) = (AWR - R)/RCOTZ2 ; 00005420

ACK3+1) = (AWI -~ T)/R0OT2 00005430

A{K1) = (AKR + R)/RO0OT2 00005440

A(KYI+1) = (AWI + T)/R0O0T2 00005450

T = A(K1) 00005460

ACK1Y = A(KY - T 00005470

A(K) = A(K) + T 00005480

T = A(K1+D) 00005490

ATKI+1) = A(K+#1) - T 00005500

A(K+1) = A(K+1) + T 060005510

R = ~A(K3+1) 00005520

T = A(K3) 00005530

ATK3IY = A(K2) - R 00005540

AlK2) = A(K2) + R 00005550

A(K3+1) = A(K2+1) -T 00005560

A(K2+1) = A(K2+1) + T 00005570

85 CONTIHUE 00005580
IF (JLAST ~ 1) 235,235,90 00005590

90 JJ = JJ + JIDIF 00005600
C 00005610
00 230 J = 2, JUAST 000055620

C DEF--W=WxINVIJ), W2 = W¥x2, W3 = Wxx3 00005630
96 I = YNV(J+1) 00005640
98 IC = NT - 1 00005650
WY = 50100 00005660

We2) = s(1) 00005670

I2 = 2%I 00005680

I2C = NT -~ I2 00005650

TFUTICCT 120,110,100 00005700

C 2%I IM FIRST QUADRANT 00005710
100 W2(1) = S(12C) 00005720
Wa(2) = S(I2) 00005730

GOTU 130 000605740

110 W21y = 0.0 00005750
Wa2(2) = 1.0 00005760

— GOTO 130 00005770
C2¥I IN SECUORD QUADRANT 00005780
120 I2CC = I2C + NT 00005790
J2C = -12C 00005800

W2(l) = -S(1I2C) 00005810

Wore T ="STTZCey 00005820

130 13 = 1T + I2 00005830
I3C = NT - I3. 00005840

- IF(I3C) 160,150,140 00005650
=TI I FIRST QUARDRANT v0UU%850
140 W31} = S({I3C) 00005870
W3(2) = S(13) 00005880

GOTO 200 00005890
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150 W3(1) = 0.0 00005900
W3(2) = 1.0 00005910

GOTO 200 00005920

160 I3CC = I3C + NT 00005330
IF(I3CC) 190,180,170 00005940

C I3 IN SECOND QUADRANT 00005950
170 I3C = -1I3C 00005960
W3(1) = -5(13C) 00005970

HW3(2Y = S(I3CC) 00005980

GOT0 200 00005990

180 W3(1) = -1.0 00006000
W3(2) = 0.0 00006010

GOTO 200 00006C20

C  3%I IN THIRD QUADRANT 00006030
190 I3CCC = NT + I3CC 00006040
I3CC = -13CC 00006050

W3(1) = -S(I3CCC) 00006060

W3(2) = -S(1I3CC) 00006070

200 ILAST = IL + JJ 00006080
DO 220 I = JJ,ILAST,IDIF 00006050

KLAST = KL + 1 00006100

DO 220 K = I,KLAST,2 00006110

K1 = K + KBIT 00006120

K2 = K1 + KBIT 00006130

K3 = K2 + KBIT 00006140

C DO TWO STEPS WITH J NOT ZERO 00006150
R = A(K2)%H2(1) - A(K2+1)*H2(2) 00006160

T = ACKZ2)I*¥H2(2) + A(K2+1)%H2(1) 00006170

ATKZ) = A(K) - R 00006180

A(K) = A(K) + R 00006190

A(K2+1) = A(K+1) - T 00006200

A(K+1) = A(K+1) + T 00006210

[o 00006220
R = ACK3)IXW3(1) - A(K3I+1)*N3(2) 00006230

T = ACK3II¥W3(2Z) + A(KI+1)I¥WH3(1) 00006240

AWR = ACKLI®H(L) - ACKL+1IxW(2) 00006250

AT = ATRIRUZT + ATKI+1TE{L) 00006260

A(K3) = AWR - R 00006270

A(K3+1) = AWL - T 00006280

AfK1) = AR + R 00006290

ATRIHIT = AWT + T 00006300

T = A(KL) 00006310

A(K1) = A(K) - T 00006320

A(K) = A(K) + T 00006330

T = ATRIFTY 00006340

A(KLI+1) = A(K+1) - T 00006350

A(K+1) = A(K+1) + T 00006360

R = -A(K3+1) 00006370

T="ATK3T 00006380

A(K3) = A(K2) - R 00006390

A(K2) = A(K2) + R 00006400

ACK3+1) = A(K2+1) - T 00006410

ATRIIT T = ATRZFIT #7170 000064640

220 CONTINUE 00006430
JJ = JIDIF + JJ 00006440

230 CONTIHNUE , 00006450
w3 JUAST ="8¥JLAST ¥ 5 00008460
240 COMTINUE 00006470
250 CONTINUE 00006480
C 00006490
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THE COMPLEX FOURIER ARE NOW COMPUTED, BUT THEIR ADDRESSES 00006500

ARE BIT-REVERSED. THE FOLLOWIHG PUTS THEM IN ORDER 00006510

HTSQ = NT % NT 00006520

MIMT = M3 - MT 00006530

350 IF (M3MT) 370,360,360 00006540
00006550

M3 GREATER OR EQUAL MT 00006560

360 1603 = 1 00006570
N3VHT = N3/NT 00006580
MINN3 = NT 00006590

GOTO 380 00006600

M3 LESS THAN MT 00006610

370 1GO3 = 2 00006620
H3VNT = 1 00006630
NTVN3 = NT/N3 00006640
MINN3 = N3 00006650

T80 JJD3 = NTSQ/H3 00006660
MZMT = M2 - MT 00006670

450 IF (M2MT) 470,460,460 00006680
00006690

HZ GREATER OR EQUAL HMT 00006700

460 1602 =1 00006710
N2VNT = N2/NT 00006720
HMINNZ = NT 00006730

GOT0 480 00006740

M2 LESS THAN MT 00006750

470 IGO2 = 2 00006760
MOVHT = 1 00006770
HTVHZ = HT/N2 00006780
HINH2 = N2 00006790

480 JJD2 = NTSQ/N2 00006800
MIMT = M1 - MT 00006810

550 ITF(HINT) 570,560,560 00006820
00006830

IF M1 IS GREATER THAN OR EQUAL TO MT 00006840

560 IGOYl =1 00006850
HIVAT = NI/NT 00006860
MINH1=NT 00006870

GOTO 580 00006880

IF M1 IS LESS THAN MT 00006850

570 1G0T = ¢ 00006900
N1VNT = 1 00006910
NHTVN1 = NT/N1 00006920
MINNL = N1 00006930

580 JJOT T NTSG/RT 00006940
600 JJ3 =1 00006950
J =1 00006960

DO 880 JPP3 = 1,N3VNT 00006970

TPP3 = IRVUII3T 00008580

Do 870 JP3 = 1,MINN3 00006990

GOTO (610,620}, IGO3 00007000

610 IP3 = THVIJP3)I*N3IVNT 00007010
GOTO 630 00007020

620 IP3 = INV(JP3)/HTVH3 060007030
630 I3 = (IPP3 + IP3)I¥N2 00007040
700 JJ2 =1 00007050
DU 870 JPPZ = 1, HZVAT 00007060

IPP2 = INV(JJ2) + I3 00007070

DO 860 JP2 = 1,MINNZ 00007080

GOT0 (710,720),1I602 00007090
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710 IP2 = INV(JP2) % NZ2VNT 00007100

GOTO 730 00007110
720 IP2 = INV(JP2) / NTVNZ 00007120
730 I2 = (IPP2 + IP2) % N1 60007130
800 JJ1 =1 00007140

DO 860 JPP1 = 1,HIVNT 00007150

IPPL = INV(JJL) + I2 060007160

DO 850 JP1 = 1,MINN1 00007170

GOTO (816,620, 1GO1 00007180

810 IP1 = INV(JPL) % NIVNT 00007190
GOTO 830 00007200

820 IPL = INV(JP1) / NTVNL 00007210
830 T =2 % (iPP1 + 1IP1) + 1 00007220
IF (J - 1) 840,845,845 00007230

840 T = AL 00007240
ALIY = ACD) 00007250

AIY =7 60007260

T = A(I+1) 00007270

A(I+1) = A(J+1) 00007280

ACJ+1Y = T 00007290

845 CONTINUE 060007200
J=J+2 00007310

850 CONTINUE 00007320
JJ1 = JJ1 o+ JJpl 00007330

860 CONTINUE 00007340
JJ2 = JJ2 + JJp2 00007350

870 CONTINUE 00007360
JJ3 = JJ3 + JJpn3 00007370

880 CONTINUE 00007330
890 IF ( IFSET) 891,895,895 00007390
891 DO 892 I = 1,NX 00007400
892 A(2%I) = -A(2%I) 00007410
895 RETURN §0007420

C 00007430

o THE STH AND INV MATRICES ARE COMPUTED HERE 60007440

v 00007450
900 HT = FAROTHTL Y, T2 HU3TY - 2 60007460

MT = MAXO(2,MT) 00007470
904 IF (MT - 20) 906,906,905 00007480
905 IFERR = 1 00007450
TITETE, 9077 00007500
902 FORMAT(1HO,'ERROR IN HARM. PROBLEM AT STMT 905') 00007510
RETURN 00007520
906 IFERR = 0 00007530
RT = 2¥¥AT G0007540
NTV2 = NT/2 : 00007550

C SET UP THE SINE TABLE 00007560

c 00007570

o TAETA = PIE/ZR¥ILFIT FOR LTF 1 50007580
910 THETA = .7853981634 00007590

JSTEP = NT 00007600
JDIF = NTV2 00007610
STIJOTFY = SINUTHETATD 00007620
DO 950 L = 2,MT 00007630
THETA = THETA/2 00007640
JSTEP2 = JSTEP 00007650
JSTEP = JUTIF 00007660
JDIF = JSTEPR/2 00007670
S(JDIF) = SIN{THETA) 00007680
JC1 = NT - JDIF , 00007690
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S(JC1) = COS{THETA) 00007700

JLAST = NT - JSTEP2 00007710
IFCJLAST - JSTEP) 950,920,920 00007720

920 DO 940 J = JSTEP,JLAST,JSTEP 00007730
JC = NT - J 00007740

JD = J + JDIF 00007750

S(JD) = S(J) * S(JC1) + S(JIDIF) »* S(JC) 00007760

940 CONTINUE ) 00007770
950 CONTINUE 00007780
C 00007790
C SET UP THE INV TABLE 00007800
960 MTLEXP = NTV2 00007810
LMIEXP = 1 00007820
INV(1Y = O 00007830

DO 980 L = 1,MT 00007840
INVILMIEXP+1) = MTLEXP 00007850

DO 970 J = 2,LMIEXP 00007860

JJ = J + LHM1EXP 006007870

INV(JS)Y = IHV(J) + MTLEXP 00007880

970 CONTIHUE 000078%0
MTLEXP = MTLEXP/Z 00007900

LM1EXP = LMIEXP * 2 00007910

980 CONTINUE 00007920
982 IF(IFSET) 12,999,12 00007930
999 RETURN 00007940
END 00007950

© %33 96 56 3 36 3 36 36 363 3 3 3 I3 I 36 3 36 36 36 36 36 36 36 26 36 36 36 2 H I3 M 5 3636 30 3 36 36 3 9 W H 33 % 00007960
¢ : 00007970
[& THIS FILTERS A 2 DIMEHSIONAL FREQUENCY SPECTRUM USING 00007980
[od A PRESCRIBED WAVE HUMBER AS THE CUTOFF POINT. 00007990
[ FREQUENCY COMPOMENTS HAVING A RADIAL FREGUENCY HIGHER THAMN THE 00008000
[ FREQUEHCY SPECIFIED BY THE CUTOFF POINT ARE SET TO ZERO. 00008010
C PAREHETERS ARE FX,RY SIZE OF ARRAY HOLDING DATA TO FILTER; 00008020
C M, WHICH COHTAINS INFORMATION ON SIZE OF C1 FOR HARM;CUT,LENGTH 00008030
C OF CUTOFF WAVELEHGTH; XDIS AND YDIS ARE LEHGTHS OF DATA MAP IN THE 00008040
c X AMD Y DIRECTIONS. MATRIX Cl IS LINKED TO BGARY VIA DATA2. 00008050
C THIS PROCEDURE CARLLS SUBROUTIHE HARH TO TAKE 00008060
C THE INVERSE FOURIER TRANSFORM OF THE DATA 00008070
C 00008080
c SET DIMENSIONS OF C1 TO 2,2¥GRIDX,2%GRIDY 00008090
C SET DINERSION OF SHATIDT IVR 1O GRIDXXGRIDY 00008100
SUBROUTINE FILTER(HX,HY,M,CUT,XDIS,YDIS) 00008110
DIMENSION N(2), M(3) 00008120
COMMON /DATA2/C1(2,128,128)/DATA3/8N(4096),IVR(4096) 00008130

TOP =76 00008140

NX2 = 2¥NX 00008150

WHX = XDIS/CUT 00008160

WHY = YDIS/CUT 00008170
HWITITETTION, I50 ) BHX, RNY 00008180

150 FORMAT(1HO, 'CUTOFF WAVE NUMBER IS ',2F7.2) 00008190
C BEGIM FILTER PROCESS 00008200
C SET YOUR PARAMETERS 00008210
T = WAX * [HY U0008220

NNB2 = NX/2 00008230

HYB2 = HY/2 00008240

HXP2 = NX + 2 00008250

RYPZ T HY ¥¢ V00U Z60

HIQX = NXB2 + 1 00008270

HIQY = NYB2 + 1 00008280

C FILTER THE FIRST PROFILE 00006290
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c 00008300
IX0 = 1 00008310

DO 520 IX = 2,NXB2 00008320
IF(IX0.EQ.0) GOTO 510 00008330

X = FLOAT(IX-17 00008340

IF { X.LE.WNX) GOTO 520 00008350

IX0 = O 00008360

510 JX = NXP2 - IX 00008370
CI(I,JX, 17 £ 0.0 00008380
Cl(2,J%X,1) = 0.0 00008390
Cl(1,IX,1) = 0.0 00008400
Cl(2,IX,1) = 0.0 00008410

520 CONTIHUE 00003420
€ ASSUME THE NYQUIST FREQUENCY IS ZAPPED 00008430
C1(1,NIQX,1) = 0.0 00008440
Cl(2,NIQX,1) = 0.0 00008450

T 00005460
c FILTER PROFILES 2 THROUGH NYB2 00008470
IY0 = 1 00008480

DO 570 IY = 2,NYB2 00008490

YT = 1V 000608500

IY2 = NYP2 - IY 00008510
IF(IY0.EQ.0) GOTO 525 00008520

Y = FLOAT(IY-1) 00008530

Y2 = Y%Y 000058540

IF { Y.LE.WNY) GOTO 540 00006550

IY0 = 0 00008560

525 DO 530 IX = I,NX 00008570
CITL, IR IVIV = 0.0 00008580
C1(2,IX,IY1) = 0.0 00008590
C1(1,IX,IY2) = 0.0 00008600
Cl(2,IX,IY2) = 0.0 00008610

530 TONTIUE 60008620
GOTO 570 00008630

540 CONTINUE 000085640
IXO = 1 00006650

DO 560 IX = 2,NXBZ 00008660

IF ( IX0.EQ.0) GOTO 550 00008670

¥ = FLOAT(IX - 1) 600085680

R2 = X*X + Y2 00008690
TFTRZ.TETWIZ) GOTU 560 60008700

IXO = 0 00008710

550 JX = NXP2 - IX 00008720
C1(1,J%X,IY1) = 0.0 00008730
CITS, I IYIT =10.0 00008740
Cl(1,IX,IY2) = 0.0 00008750
C1(2,I%,1IY2) = 0.0 00008760
C1(1,JX,IY2) = 0.0 00008770
CITSIN,IYe )T = 0.0 C00087ET
Cl(1,IX,IY1) = 0.0 00008790
Cl(2,I%,IY1) = 0.0 00008800

560 COHTINUE 00006810
T ZERO THE HYQUIST FREQWUERHCUY 0000082820
C1(1,HIQ%,IY1) = 0.0 00008830
cie2,HIaX,IY1) = 0.0 000088490
C1(1,NIQX,IY2) = 0.0 00008850
CITSRIQRY IV T = 0.0 puo08800

570 CONTINUE 00008870
c ZERO THE FOLDING PROFILE 00005880
c IF(IY0.EQ.0) GOTO 580 00008850
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DO 580 IX = 1,NX 00008900
C1(1,IX,NIQY) = 0.0 00008910
C1(2,IX,HIQY) = 0.0 00008920

580 CONTIHUE 00008930

CALL HARN(H,-2,1FHI55) 00008540

IF ( IFHISS.EQ.0) GOTO 590 00008950

WRITE(6,585) 000089560

WRITE(6,586) 00008970

CALL EXIT 60008980

585 FORMAT(1HO,'SUBROUTINE HARM RETURNED AN ERROR CODE WHEN CALLED') 00008990
586 FORMAT(1H ,* BY SUBROUTINE FILTER. EXECUTION HAS HALTED') 00009000
590 CONTINUE 00009010
RETURN 60009020

END 60009030

c 00009040
(ol 232 2223223332323 3333223223233 3332333233332 3232322323232 22 S 00009050
€ 00009060
C  THIS SUBROUTINE EXTRACTS THE DATA FROM THE CENTER OF THE 00009070
C  FOLDED AHD TAPERED MATRIX 00009080
C 00009090
T SET DINENSIONS OF SHGRID TO GRIDX,GRIDY 60009100
C SET DIMEHSIONS OF BIGRID TO 2,2%GRIDX,2%GRIDY 00009110
SUBROUTINE STRIP(NX,NY) 00009120
COMMOM/DATAL/SHGRID( 64,64 ) /DATA2/BIGRID(2,128,128) 00009130

T 60005140
NXOFF = NX/2 00009150

NYOFF = NY/2 00009160

C STRIP FOLDED AND TAPERED PORTION FROM THE BIGGRID 00009170
7000 90 IV = LAY 60009180
JY = IY + HYOFF 00009190

DO 80 IX = 1,NX 00009200

JX = IX + NXOFF 00009210
SHERIDTIRGIVY = BIGRIDUT; IR, JYT 06009220

80 CONTINUE 00009230
90  CONTINUE 00009240
RETURM 00009250

ERD 00009260

C 00005270
(536 36 36 3 56 3 36 96 3 3 36 36 I 36 36 9 36 36 I 36 36 3 3 36 36 36 3 I 36 I 36 36 I 3 36 I 36 36 I I 36 I I 36 3¢ 3 363 3 36 I 36 26 6 363 36 3 3 K ¥ 00009280
c ' 00009290
C THIS ROOTINE RETORAS THE FIRST ONDER TRERU TU THE UDATA THAT 00005500
C WAS REMOVED DURING THE FFTSET ROUTINE 00009310
c 00009320
C SET DIMEHSIOHS OF ARRAY TO GRIDX,GRIDY 00009330

SUDHCUTINE RETRENUTRENLKNXLHT 00005340

COMMON/DATALI/ARRAY(64,64) 00009350

DIMENSION TREN(3) 00009360

C 00009370

oo 70 17 = I Y GO0007330
Y = FLOAT(IY} 00009390
DO 60 IX = 1,HX 00009400

X = FLOAT(IX) 00009410

TREND = TRERTIT F  IRENUZTHX +  TRENUII*Y g000v920
ARRAY(IX,IY) = ARRAY(IX,IY) + TREND 00009430

60 COMTINUE 00009440
70  CONTIHUE 00009450
RETURN QUTOYLE6T

END 00009470
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¥%¥#% TSO FOREGROUND HARDCOPY %%
DSHAME=HPGG490.SPECTRA.PRG

c PROGRAM SPECTRA 00000000
c 00000010
C BY 00000020
c DEBRA MCLEAMN DISHBERGER 00000030
C 00000040
c APPENDIX B 00000041
C 00000042
c PREPARATION OF RESTDUAL GRAVITY MAPS FOR THE 00000043
C SOUTHERN CACADE HMOUHNTAIHNS, HASHINGTON 00000044
c USING FOURIER ANALYSIS 00000045
C 00000046
C 00000047
C OPEN-FILE REPORT 83-4 00000048
C 00000049
C WASHINGTON DEPARTMENT OF NATURAL RESOURCES 00000050
o DIVISION OF GEQLOGY AMD EARTH RESOURCES 00000060
C OLYMPIA, WASHINTON 98504 00000070
C 00000080
c 006000085
Coveevnvenne . .o Sy st e e s esseeessieesa vt ane s seaees ety 00000090
C 00000100
C THIS PROGRAM CALCULATES THE POMER SPECTRUM FOR A GIVEN DATASET 00000110
C THE POWER SPECTRUM INDICATES THE RELATIVE MAGHITUDES OF THE VARIOUS 00000120
C FREQUENCY COMPOHENTS PRESENT IMN A SET OF GRIDDED, THO-DIMENSIONAL DATA00000130
C FOR EXANPLE, GRAVITY OR AEROMAG DATA. 00000140
C mmmmmm TO RUN THIS PROGRAM-==-wm—ceomeeee—— 00000150
C ALL THAT IS NEEDED IS A THO-DIMENSIONAL MATRIX OF DATA POINTS 00000160
C THAT REPRESENTS A GRIDDED MAP OF SO/E GEOLOGIC OR GEQPHYSICAL 00000170
C QUANTITY, FOR EXAMPLE GRAVITY OR AEROIHAGHETIC DATA 00000180
C THE DATA VALUES ARE PRECEDED BY OHE COHTROL CARD. THIS CARD CONTAINS 00000190
C THE DISTANCE ACROSS THE MAP AREA IN THE EAST-WEST AND NORTH-SOUTH 0000200
C DIRECTIONS, AND THE DIMENSIONS OF THE INPUT MATRIX., 1IN COLUMNS 1-10 00000210
C PLACE THE DISTANCE ACROSS THE MAP AREA IN THE EAST-MEST DIRECTION IN 00000220
C KILOMETERS., 1IN COLUMNS 11-20 PLACE THE DISTANCE ACR0OSS THE MAP AREA 00000230
C IN THE NORTH-SOUTH DIRECTION IM KILOMETERS. 1IN COLUMNS 21-30 PLACE 00000240
C THE NUMBER OF DATA VALUES IN THE X DIRECTICH IN THE DATA MATRIX. IHM 00000250
€ COLUNNS 31-40 PLACE THE HNUIDER OF DATA VALUES IN THE Y DIRECTION IN 00000260
C THE DATA MATRIX. THE LAST THO VALUES MUST BE POMERS OF TKO. 00000270
C THE DATA VALUES ARE READ IN THE SAME MAHNER AS IS USED IN THE 00000280
C RESIDUAL-REGIOQHAL SEPARATION PROGRAM. THAT IS, THE MATRIX IS READ 00000250
C TN STRIPS OF 8 COLUIMNS AT A TINE. THUS, FIRST THE FIRST EIGHT COLUMNS 00000300
C ARE READ, A ROW AT A TIME, THEN THE HEXT 8 COLUNMNS, AND SO ON. EACH 00000310
C DATA LINE CONTAINS EIGHT VALUES, EACH VALUE OCCUPYING SEVEN(7) SPACES 00000320
C (FORTRAN &F7.3 FORMAT) 00000330
G e SR cevetessesssrrrecnae cresersessrens sesesvonen . 00000340
c 00000350
DIMENSION GRAV(2,64,64),MHARM(3) 00000350
DIMEHSION SPEC(100),RAD(100) 00000370
INTEGER GRIDX, GRIDY,A,B,T 00000380

REAL POHER(2,7000),MIN ,INC 00000390
LOGICAL*1 GRAPH(100),BLANK/' '/,STAR/'%#'/ 00000400

c 00000410
COMNON/DATAT/GRAV 00000420
READ(5,5) XSIZE, YSIZE, GRIDX, GRIDY 00000430

5 FORMAT(2F10.0, 2I10) 60000440
DO 50 I = 1,GRIDX,8 00000450
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DO 40 J = 1,GRIDY 000004660
L=1I+7 00000470
READ(5,55)(GRAV(1,J,K),K=I,L) 00000480

40 CONTINUE 00000490
50  CCHTINUE 00000500
55  FORMAT(8F7.3) 00000510
C INITIALIZE THE REST OF GRAV 00000520
DO 200 I=1,GRIDX 00000530

DO 100 J=1,GRIDY 60000540
GRAV(2,1,J) = 0.0 00000550

100 COHTINUE 00000560
200  COHTIHUE 00000570
c 00000580
C COMPUTE FAST FOURIER TRANSFORM OF GRIDDED DATA 00000550
C SET THE PARAMETERS NEEDED TD ENTER HARM 00000600
I0PT = 1 00000610

c FIND THE LOG BASE 2 OF GRIDX AND GRIDY 00000620
DO 385 I = 1,10 00000630

M o= 2%x] 00000640

IF ( M.EQ.GRIDX) MHARHM(1) = I 00000650

IF ( M.EQ.GRIDY) HHARM(2) = I 00000650

385 CONTINUE 000005670
MHARM(3) = 0 00000680

c 00000690
c HARM IS THE ROUTINE THAT ACTUALLY CALCULATES THE FOURIER TRANSFORMO00000700
CALL HARM(MHARM,IOPT,IFGOOF) 60000710
IF(IFGOOF,NE.0) CALL EXIT 00000720

c 00000730
c FIND THE PONER OF EACH FREQUENCY COMPOHENT AND THE RADIAL 00000740
o FREQUENCY OF EACH COMPONENT. POMWER(L1,X) HOLDS A POWER VALUE AHD 00000750
c POUER(2,X) HOLDS THE THE RADIAL FREQUENCY OF THE POWER VALUE IN 00000760
c PCHER(1,X) 00000770
NYQX = (GRIDX/21+1 00000780

NYQY = (GRIDY/2)+1 00000790

K=1 00000800

DO 500 I = 1,NYGX 00000810

D0 450 J = 1,NYQY 00000320
POMER(1,K) = (GRAVI1,I,J)**2+6GRAV(2,T,J)*%x2) 00000830
PONER(2,K)=SARTI(FLOAT(I-1)/XSIZE )%x%2 00000840
$+(FLOAT(J-1)/YSIZE )%%2) 00000850
K=K+ 1 00000860

450 CONTINUE 00000870
500 COHTINUE 00000880
HUNRUN = K-1 00000890

c 000009060
C BREAK THE RANGE OF FREQUENCIES PRESENT INTO TRENTY SUBDIVISIONS, . 000009190
C FIND THE AVERAGE POWER OF FREQUEHCY COMPOHENTS WITHIN EACH 00000520
__C SUBDIVISION. ZERO RADIAL FREQUENCY IS TREATED AS A SEPARATE CASE. 00000930
€ 00000540
SPEC(1) = ALOG(POWER(1,1)) 00000650
RAD(1) = POWER(2,1) 00000560

c 00000970
TNC = PONERTZ,RUMRONY/ZZ20. 00000980

DO 700 A = 1,20 000009950

LOW = FLOAT(A-1)%TINC 0600601000

HIGH = FLOAT(A)*INC 00001010

SUIT = 0.0 00001020

COUNT = 0.0 00001030

DO 650 B = 1,NUMRUN 00001040
IF({POWER(2,B),LE.LON).OR.(POKER(2,B).GT . HIGH)) 00001050
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$ GOTO 650 00001060

SUM = SUM + POWER(1,B) 00001070

COUNT = COUNT + 1 00001080

650 CONTINUE 000010990
IF (SUM.GT.0.0) GOTO 660 00001100
SPEC(A+1) = 0.0 00001110

GOTO 670 00001120

660 SPEC(A+1} = ALOG(SUM/COUNT) 00001130
670 RAD(A+1) = (FLOAT(A)-.5)*INC 00001140
700 CONTINUE 00001150

C 00001160
WRITE(6,900) 00001170

900 FORMAT(1HO,'® RADIAL FREQUENCY',10X, 'POWER') 00001180
DO 950 I = 1,21 . 00001190
WRITE(6,975) RAD(I),SPEC(I 00001200

950 COHTINUE 00001210
975 FORMAT(1H ,10X,F6.3,10X,F7.2) 0goo01220
C 00001230
C 00001240
C MAKE A PLOT OF POWER SPECTRUM 00001250
WRITE(6,990) 00001260

990 FORMAT(1H-, 'PLOT OF POWER SPECTRUM') 00001270
DO 1000 N= 1,100 00001280
GRAPH(N) = BLANK 00001290

1000 CONTINUE 00001300
C 00001310
N = IFIX(SPEC(1)%10.) 00001320
GRAPH(N) = STAR 00001330
WRITE(6,1200)RAD(1),GRAPH 00001340
GRAPH(N) = BLANK 00001350

C 00001360
DO 1100 I = 2,21 00001370

N = IFIX(SPEC(I)*10.) 00001380
GRAPH(N) = STAR 00001390
HRITE(6,1200) RAD(I), GRAPH 00001400
WRITE(6,1250) 00001410
GRAFH(N) = BLANK 000014520

1100 CONTINUE 00001430
1200 FORMAT(1H ,F6.3,100A1) 00001440
1250 FORMAT(1H ) 00001450
STOP 00001460

EHD 00001470

c 00001480
3 36 56 3636 6 36 36 36 36 .36 3636 36 H 3 336 36 36 3 363 36 36 96 36 36 36 0 35 6 36 3 3 236 36 56 36 303 H I MW K K H 3 3% 00001490
c SUSBROUTINE PRMUAT(HNX,NY,MAT) 00001500
C COMMON/DATAL/SHGRID(64,64)/DATA2/BGGRID(2,128,128) 00001510
C 00001520
C THIS ROUTINE PRINTS OUT A MATRIX, EITHER THE ORIGINAL DATA MATRIX 00001530
c OR THE FOLDED AHD TAPERED MATRIX. PARAMETERS ARE: HNX, THE X 00001540
c DIMENSION; NY, THE Y DIMENSION; AND MAT, WHICH SPECIFIES IF 00001550
c THE LARGE OR SMALL MATRIX IS TO BE PRINTED 00001560
c 00001570
C B0 Y60 K = 1,NY,16 00001580
c L=K=+15 00001590
C DO 50 I = 1,HX 00001600
C IF (MAT.EQ.1) GOTO 25 00001610
C WRITETS, 1507 (SHGRIDUT,JY,J =K, L) 00001620
C GOTO 50 00001630
ces WRITE(6,150 )} (BGGRID(1,T,J),J=K,L) 00001640
C50 CONTIRUE 00001650
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C100 CONTIHUE 00001660
c RETURN 00001670
C150 FORMAT(1H ,16(F7.1)) 00001680
€ EHD 00001690
c 00001700
(03603 3 26 36 36 2 36 36 36 2 36 3 36 3626 36 3 76 36 J6 36 26 3 32 3 36 3 36 36 36 36 36 3 36 36 I 2 26 3 36 3 3 3 36 3636 3 26 36 66 2 3 36 36 6 I 36 36 38 3 3 00001710
CTHIS SUBROUTINE PERFORMS A DISCRETE COMPLEX FOURIER TRANSFORM ON 00001720
C A THREE DIMENSIOHAL ARRAY. IT CAN BE DOME OM A 2-D ARRAY AS MWELL 000017390
C WHICH IS KHAT DONE IN THIS CASE. THIS IS FROHM THE IBM SYSTEM/360 060001740
C SUBROUTINE PACKAGE, EDITION H20-0166~2 00001750
¢ 00001760
SUBROUTINE HARM(M,IFSET,IFERR) 00001770
COMHON/DATAL/A(32768)/DATA3/S(4096),INV(4096) 00001780
DIMEHSION N(3),M(3),NP(3),H(2),H2(2),KH3(2) 00001790
EQUIVALENCE(HN1,HN(1)),(N2,N(2)),(N3,N(3)) 00001800

10 IF (IABS(IFSET) - 1) 900,900,312 00001810
12 MTT = HAXO({M{L1),M(2),M{3})) - 2 60001820
ROOT2 = SQRT(2.) 06001830

IF (MTT - MT) 16,164,13 00001840

13 IFERR = 1 00001850
WRITE(6,8) 00001860

8  FORMAT(1HO,'ERROR IN HARM. PROBLEM IS AT STMT 13') 00001870
RETURH 00001880

14  IFERR = 0 00001890
M1 = M(1) 00001900

M2 = M(2) 00001910

M3 = M(3) 60001920

N1 = 2xxM1 00001930

N2 = 22 00001940

N3 = 2%3M3 00001950

16 IF (IFSET) 18,18,20 00001960
18  HX = NIXN2%N3 00001970
FN = NX 00001930

DO 19 I = 1,NX 00001990,
AL2%I-1)= A(2¥I-1)/FN 00002000

A(2¥I) = =A(2*I)/FN 00002010

19 COHTIHUE 00002020
20 NP(1) = N1x2 00002030
HP(2) = NP(1)%N2 00002040

NP({3) = NP(2)*N3 00002050

B0 250 1D = 1,3 00002060

IL = NP(3) - NP(ID) 60002070

ILl = It + 1 00002080

MI = M(ID) 00002050

IF (NIY 250,050,30 00002100

30 IDIF = NP(ID) 00002110
KBIT = NP(ID) 00002120

MEV = 2%(MI/2) 00002130

IF (NI - MEV) 60,60,40 600602140

c 00002150
c IF M4 IS ODD , DO L = 1 CASE 00002160
40 KBIT = KBIT/2 00002170
KL = KBIT - 2 00002180

DO 50 I = 1,IL1,IDIF 00002150

KLAST = KL + I 00002200

DO 50 K = I,KLAST,2 00002210

Ko = K+ KBIT 006002220

c DO A STEP WITH L=1, J=0 00002230
c A(K) = ALK) + A(KD)  THIS IS THE EFFECT OF THE NEXT 6 LINES 00002240
c ALKD) = A{K) = ALKD) 00002250
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T = ALKD) 00002260

AKD) = A(K) - T 00002270

AK) = A(K) + T 00002280

T = A(KD+1) 00002290

ACKD+1) = A{K+1) - T 00002300

A(K+1) = A(K+1) + T 00002310

50 CONTINUE 00002320

IF (MI - 1) 250,250,52 00002330

52 LFIRST = 3 00002340

c 00002350
C DEF - JLAST = 2%%(L-2) - 1 00002360
JLAST = 1 00002370

GOTO 70 00002380

C IF M IS EVEN 00002390
60 LFIRST = 2 00002400

JLAST = 0 00002410

70 DO 240 L = LFIRST, MI, 2 00002420

JJDIF = KBIT 00002430

KBIT = KBIT/4 00002440

KL = KBIT - 2 00002450

c 000026460
C FOR J=0 00002470
Do 80 I=1,IL1,IDIF 00002480

KLAST = I + KL 00002690

DO 80 K = I, KLAST, 2 00002500

K1 = K + KBIT 00002510

K2 = K1 + KBIT 00002520

K3 = K2 + KBIT 00002530

C 00002540
c DO THO STEPS WITH J=0 00002550
T = ALK2) 00002560

ALK2) = A(K) -T 00002570

AMKY = AKY + T 00002530

T = A(K2+1) 00002590

A(K2+1) = A(K#+1) = T 00002600

ACK+#1) = A(K+1) + T 00002610

C 00002620
T = A(K3) 00002630

A(K3) = A(K1) - T 00002640

ACKL) = A(KL) + T 00002650

T = A(K3+1) 00002660

ACK3+1) = A(K1+1) - T 00002670

ACKL+1) = A(K1+1) +T 00002680

c 00002690
T = A(KI) 00002700

ACKL) = A(K) - T 00002710

AK) = A(KY + T 00002720

T = A(K1+1) 00002730

ATRI+1) = A(K+¥1Y =7 00002740

AK+1) = A(K+1) + T 00002750

c 00002760
R = ~A(K3+1) 00002770

T = A(K3) 00002760

A(K3) = A(K2) - R 00002750

ALK2) = A(K2) + R 00002800

AK3+1) = ALK2+41) - T 00002810

KRy = ARGy IV + 7 00002820

80 CONTINUE 00002830

IF (JLAST) 235,235,82 00002840

82 JJ = JIDIF + 1 00002850
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00002860
C FOR J = 1 00002870
ILAST = IL + JJ 00002880
DO 85 T = JJ,TILAST,IDIF 00002890
KLAST = KL + I 00002900
DO 85 K = I,KLAST,2 00002910
K1 = K + KBIT 00002920
K2 = K1 + KBIT 00002930
K3 = K2 + KBIT 00002940
c 00002950
C LETTING W=(1+I)/R00T2, W3=(-1+I)/R0O0T2Z2,W2=1 00002960
R = ~-A(K2+1) 00002970
T = A(K2) 00002980
A(K2) = A(K) - R 00002990
A(K) = A(K) + R 00003000
A(K2+1) = A(K+1) - T 00003010
ALK+1) = A(K+#1) + T 00003020
c 00003030
AHR = A{K1) - A(K1+1) 00003040
AHT = A(KI+1) +A(KY) 08003050
R = -A(K3) - A(K3 + 1) 00003060
T = A(K3) - A(K3+1) 00003070
A(K3) = (AHWR - R)/R0OOT2 00003080
A(K3+1) = (AWI - T)/R0OOT2 00002090
A(K1} = (AKR + R)/RO0OT2 00003100
A(K1+1) = (AWI + T)/R0O0T2 00003110
T = A(KY) 00003120
AKL) = A(K) - T 00003130
AK)Y = A(K) + T 00003140
T = A(K1+1) 00003150
ACKL+1) = A(K+1) - 7T 00003160
A(K+1) = A(K+1) + T 00003170
R = -A(K3+1) 00003180
T = A(K3) 00003190
A(K3) = A(K2) - R 00003200
A(K2) = A(K2) + R 00003210
A(K3+1) = A(K2+1) -T 00003220
A(K2+1) = A(K2+1) + T 00003230
85 CONTINUE 00003240
IF (JLAST - 1) 235,235,90 00003250
S0 JJ = ) + JIDIF 00003260
C 00003270
DO 230 J = 2,JLAST 00003280
C DEF--W=W®¥*INV(J), HZ = b¥*2, W3 = Wx¥x3 00003290
96 I = INV(J+]) 00003300
98 IC = NT - 1 00003310
WEl) = S(IC) 00003320
W(z2) = S(I) 00003330
12 = 2% 00003340
I2C = NT - I2 000033250
IF(I2C) 120,110,100 00003350
C 2%XI IN FIRST QUADRANT 00003370
100 RETLY = 5({120) 00003380
W2(2) = S(12) 00003390
GOTO 130 00003400
. 110 Wa(l) = 0.0 00003410
WETZYV = 1.0 00003420
GOTO 130 00003430
C 2%I IN SECORD QUADRANT 00002440
120 I2CC = I12C + NT 00003450
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I2C = -I2C 00003460

H2(1l) = -S8(I2C) 00003470

H2(2) = S(I2CC) 00003450

130 I3 =T + 12 00003490

I3C = NT - I3 00003500

IF(I3C) 160,150,140 00003510

C I3 IN FIRST QUARDRANT 00003520

140 W3(1) = S(I3C) 00003530

W3(2) = S(I3) 00003540

GOTO 200 00003550

150 W3(1) = 0.0 00003560

W3(2) = 1.0 00003570

GOTO 200 00003580

160 I3CC = I3C + NT 00003590

IF(I3CC) 190,180,170 00003600

C I3 IN SECOND QUADRANT 00003610

170 I3C = -I3C 00003620

H3(1) = =8(I3C) 00003630

W3(2) = S(I3CC) 00003640

GOTO 200 00003650

180 H3(1) = -1.0 00003660
W3(2) = 0.0 00003670 °

GOTO 200 000035680

C 3%I IN THIRD QUADRANT 00003650

190 I3CCC = MT + I3CC 00003700

I3CC = ~I3CC 00003710

W3(1) = -S(I3CCC) 00003720

W3(2) = -S(I3CC) 00003730

200 ILAST = IL + JJ 00003740

DO 220 I = JJ,ILAST,IDIF 00003750

KLAST = KL + I 00003760

DO 220 K = I,KLAST,2 00003770

KI = K + KBIT 00003780

K2 = K1 + KBIT 00003790

K3 = K2 + KBIT 06003800

C DO THO STEPS WITH J HOT ZERO 00003810

R = A(KZ)=H2(1) - ATK2+1)*2(2) 00003320

T = A(K2)I*W2(2) + A(K2+1)%WH2(1) 00003830

A(K2) = A(K) - R : 00003840

A(K) = A(K) + R 00003850

ATKEYI) = A(K+IT = 71 00003860

A(K+1) = A(K+#1) + T 00003870

c 00003880

R = A(KIIHN3(1) - A(KI+1)I¥N3(2) 00003890

T = ARIVST2Y + ACKIFI 3T 06003900

AMR = ACKLI®M{1) - A(K1+1)%H(2) 00003910

AMI = ACKLI®MH(2) + ACKL+LI¥W(1) 00003920

A(K3) = AR - R 00003930

ARITYV = AL = 71 00003940

A(K1) = AWR + R 00003950

ACKLI+1) = AMI + T 000039560

T = A(KD) 00003970

KARIV = ARRT =T 00003980

MK)Y = A(K)Y + T 00003990

T = A(K1+1) 00004000

A(KI+1) = A(K+1) - T 00004010

AIR¥IT = ATRFIT + 7 600604020

R = ~A(K3+1) 00004030

T = A(K3) 00004040

ALK3) = AlK2) - R 00004050
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A(K2) = A(K2) + R 00004060

AUK3+1) = A(K2+41) -~ T 00004070
ACK2+1) = A(K2+#1) + T 00004080

220 CONTINUE 00004050
JJ = JIDIF + 4J - 00004100

230 CONTINUE 00004110
235 JLAST = 4%JLAST + 3 00004120
240 CONTINUE : 00004130
350 CONTINUE 00004140
c 00004150
c THE COMPLEX FOURIER ARE NOW COMPUTED, BUT THEIR ADDRESSES 00004160
c ARE BIT-REVERSED. THE FOLLOMING PUTS THEM IN ORDER 00004170
HTSQ = NT % NT 00004180

H3NT = M3 - NT 00004190

350 IF (M3MT) 370,360,360 00004200
00004210

M3 GREATER OR EQUAL MT 00004220

360 1G03 = 1 00004230
M3VNT = N3/NT 00006240
MINN3 = NT 00004250

GOTO 380 00004260

M3 LESS THAN MT 00004270

370 1603 = 2 00004280
N3IVNT = 1 00004290
HTVH3Z = NT/N3 00004300
MIHN3 = N3 00004310

380 JJD3I = HTSQ/N3 00004320
M2HT = M2 - HMT 00004330

G50 1F (12NT) 470,460,460 00004340
00004350

M2 GREATER OR EQUAL MT 000043560

660 1602 = 1 00004370
NZUNT = N2/NT 00004350
HINNZ = NT 000604390

GOTO 480 00004400

M2 LESS THAM MT 00004410

%70 Y602 = 2 00004420
N2VNT = 1 00004430
NTVH2 = NT/N2 00004440
MINN2 = N2 00004450

G50 JJU2 T HTYSa/NZ 00004460
MIMT = M1 - MT 00004470

550 IF(MIMT) 570,560,560 00004480
00004490

TF HY T3 GREATER THAN OF EQUAL TO Y 00064500

560 IGO0l = 1 00004510
NIVNT = H1/NT 00004520
MIHM1=NT 00004530

GOTO 580 00004550

IF Ml IS LESS THAN NT 00004550

570 IGO0l = 2 00004560
NIVNT = 1 00004570
RTVAT = RT7RI D0G04560
MINNL = N1 00004590

580 JJD1 = NTSQ/NL 00004600
600 JJ3 =1 00004610
- TET 00504520
DO 880 JPP3 = 1,NIVNT 00004630

1PP3 = THV(JJ3) 00004540

DO 870 JP3 = 1,MINN3 60004650

R-R



GOTO (610,620), IGO3 00004660

610 IP3 = INV(JP3)%N3VNT 00004670
GOTO 630 00004680

620 IP3 = INV(JP3)/NTVN3 60004690
630 I3 = (IPP3 + IP3)%H2 00004700
700 Jja =1 00004710
DO 870 JPP2 = 1,N2VHT 00004720

IPP2 = INV(JJ2) + I3 00004730

DO 860 JP2 = 1,MINN2 60004740

GOTO (710,720),1602 60004750

710 IP2 = INV(JP2) % N2VNT 00004760
GOTO 730 00004770

720 IP2 = INV{JP2) / NTVH2 00004780
730 I2 = (IPP2 + IP2) % N1 60004750
800 JJ1 =1 00004800
DO 860 JPP1 = 1,NIVNT 00004810

IPPYL = INV(JJ1) + I2 00004820

DO 850 JPL = 1,MIHHL 00004830

GOTO (810,820}, IGO1 60004840

810 IP1 = INV(JPl) % NIVNT 00004650
GOTO 830 00004860

820 IP1 = INVIJP1) / NTVHL 00004870
830 I =2 % (IPPL + IPL) + 1 00004880
IF (J ~ I) 840,845,845 00004890

840 T = A(I) 00004500
ACI) = ALD) 00004910

AJY =T 00004920

T = A(I+1) 60004930

ACTI+1) = A(J+D) 00004940

AJ+1) = T 00004950

845 CONTINUE 00004960
J=zJ+ 2 00004570

850 CONTINUE 00004980
JJ1 = JJ1 + JuD1 00004990

860 CONTINUE 00005000
JJ2 = JJ2 4+ Jup2 00005010

870 CONTINUE 60005020
JJ3 = U3+ JJD3 060005030

880 CONTINUE 00005040
890 IF ( IFSET) 891,895,895 00005050
891 D0 892 1 = I,RX 060005060
892  A(2%I) = -A(2%1) 00005070
895 RETURN 00005080
c 00005090
o THE SINAND IHV MATRICES ARE COHPUTED HERE 60605100
c 00005110
900 MT = MAXO(M(1),M(2),M(3)) - 2 00005120
_ MT = MAXO(2,MT) 060005130
G504 IF THT - 20V 905,906,505 00005140
905 IFERR = 1 060005150
WRITE(6,502) 00005160

902 FORMAT(1HO,'ERROR IN HARM. PROBLEM AT STMT 905') 00005170
RETURN 060005180

906 IFERR = 0 00005190
NT = 2%%MT 00005200

HIV2 = HNT/2 00005210

T SET UP THE SINE TABLE 60005220
c 0600605230
c THETA = PIE/2%%(L+1) FOR L = 1 00005240
910 THETA = .7853981634% 00005250

B-9



00005260

JSTEP = NT
JDIF = NTV2 00005270
S(JDIF) = SIN(THETA) 00005280
DO 950 L = 2,MT 00005290
THETA = THETA/2 00005300
JSTEP2 = JSTEP 00005310
JSTEP = JDIF 00005320
JODIF = JSTEP/2 00005330
S(JDIF) = SIN(THETA) 00005340
JC1 = NT -~ JDIF 00005350
S(JCL) = COS(THETA) 000053560
JLAST = NT - JSTEP2 00005370
IF(JLAST - JSTEP) 950,920,920 00005380
920 DO 940 J = JSTEP,JLAST,JSTEP 00005350
JC = NT - J 00005400
JD = J + JDIF 00005410
S(JD) = S(J) % S(JC1) + S(JDIF) * S(JC) 00005420
940 CONTINUE 00005430
950 CONTINUE 00005440
00005450
SET UP THE INV TABLE 00005460
960 MTLEXP = NTV2 00005470
LMIEXP = 1 00005480
INV(1) = 0 00005590
DO 9380 L = 1,MT 00005500
INV(LMIEXP+1) = MTLEXP 00005510
DO 970 J = 2,LH1EXP 00005520
JJ = J + LMIEXP 00005530
INV(JJ) = INVUJ) + HMTLEXP 00005540
970 CONTINUE 00005550
MTLEXP = MTLEXP/2 00005560
LMIEXP = LM1EXP % 2 060005570
980 CONTINUE 00005580
982 IF(IFSET) 12,999,12 00005590
999 RETURN 00005600
END 00005610
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Topographic base map from portions of the Hoquiam, The
Dalles, Vancouver, and Yakima 1:250,000 USGS map series.

RESIDUAL GRAVITY MAP OF
THE SOUTHERN CASCADE MOUNTAINS, WASHINGTON

MAP LOCATION

WASHING TON 85 KILOMETER CUTOFF WAVELENGTH
*vokima N BY
: e DEBRA MCLEAN DISHBERGER
A :C: OREGON 1983
aae s 1 L Scale 1:250,000 ’
5 0 5 10 15 20 Statute Miles
E | F = I; : | E — ¥ 3
$ 0 5 10 l; 310 215 %0 Kilometers

Topographic contour interval 200 feet with supplementary contours at 100-foot intervals
Transverse Mercator Projection

Gravity contour interval 5 mgals
Hachured contour indicates low gravity

This map is designed to serve as a companion work to the Complete Bouguer Gravity
Map, Cascade Mountains, Washington (Sheet 2, Southern Cascade Mountains), by Z. F.
Danes and W. M. Phillips, Washington Division of Geology and Earth Resources Geo-
physical Map GM-27, 1983.
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