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Introduction

The program SPEKTRA computes and displays fourier spectral amplitudes of
seismic time series. In addition spectral ratios may be computed and written
to a text file for later use. The program RPLOT reads this file and plots the
ratios.

The SPEKTRA program takes its input data from a SPRINT file, structured in
a particular manner. The output consists of Tetronix plots of the Spectral
amplitudes and the time series from which they are derived, and a file
'SPEKLIST' which contains the spectral ratios and can be read by RPLOT.

One thing should be mentioned in passing: SPEKTRA does not have the
facility for removing the instrument response. Such a feature should be

simple to implement, however.



Description of SPEKTRA use

The successful use of SPEKTRA depends on a large part in the way in which
the input 'SPRINT' file is structured. This file is created either by using
program WSPRINT or by using the [...] option in SISDS.*

The SPEKTRA program requires that the file be organized with three logical
records per station set. The first two records contain the time series which
will be used for the Spectral ratios. The third, longer record should
encompass these two portions of the seismic trace and additionaly, should
contain background noise as the first 128 samples of its time series. The
spectrum of the background noise is plotted as a dashed line on the Spectral
plots of the other two signals. In addition, the entire time series (which is
contained in the third logical record) is plotted at the top of the spectral
plots. The section of the seismic trace from which the Spectrum was computed
is indicated with vertical dashed lines (see page 8).

The output of the SPEKTRA program is a text file named 'SPEKLIST'. It
contains the spectral ratio of the first logical record spectrum to the
spectrum of the second. It also contains ratios determined from spectral band

averages.

* For instructions on the use of SISDS, see McHugh, C., Earthquake Processing

on the Eclipse: A Beginner's Manual. U.S.G.S. Open-file report (1981)



Discussion of the Computations

The principle computations performed by the SPEKTRA program are those of
computing the spectral amplitudes and calculating the spectral ratios.

The spectral amplitudes are computed in the standard way: that is, by
calculating the Fast Fourier Transform (FFT) of the time series and then
computing the complex modulus of the transform. The time domain data are
tapered with a 10% cosine bell function prior to performing the FFT. The
amplitude spectra may optionally be smoothed with a five point moving average.

The spectral ratio is calculated in two ways. In the first method, the
spectrum with the most points is reduced by simple arithmetric averaging so
that both spectra have the same number of points. Then the ratio is
calculated.

In the second method, band-averaged spectra are calculated, and then the
ratio of the averages of each of the bands is then computed. The bands are
centered at 1/2, 1, 2, 4, 8, 16, and 32 Hz. That is

fe=20 n=-1,0, 1, ...5
while the bad edges are computed by

fe = 2n=-1/2 pn = -1, 0, 1,...6



The computational flow of SPEKTRA is presented below:
BEGIN:
For each 'Station Set':
For 3 'logical records':
Read logical SPRINT record
Taper time series (optional)
FFT
Compute Spectral Amplitudes
Smooth Spectra (optional)
For logical records # 1 and 2:
Plot time series of record #3
Plot Spectral Amplitudes
Plot Noise Spectral amplitude (from record #3)
Compute Spectral Ratio
Write to 'SPEKLIST'
Average Spectra by frequency bands
Compute ratio of band averages
Write to 'SPEKLIST'

END.



Desciption of RPLOT use

Rplot calculates spectral ratios for 3-component stations and displays
them. The input to the program is the individual ratio values from the
SPEKLIST file. The output is a semi-logarithmic plot of the averaged ratio
values for the three components of the stations. These averages are computed
in the following manner:

R(J) = ((N())2 + E(HDV2 4+ 2(j)/2

Where R(j) corresponds to the spectral ratio at J*DF Hz, where DF is the
frequency sample interval. The spectral ratios of each of the individual
components for any given frequency J*DF are N(j), E(j), or Z(j) where N and E
are the low gain horizontal components and Z is the low gain vertical

component.
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ECLIPSE ASCII WAVEFORM DATA
(SPRINT FORMAT)

Seismic data including event ID, Earthquake location, station information,
P and S phase information and wave-form data are available in a printable
form.

The data within a SPRINT file are organized into variable-length logical
records. Each logical record corresponds to a seismic trace.

LOGICAL RECORD FORMAT:

1) Event 'bID:b',4A2,A1,3X 9 digit event ID
Date 312,2X yr, mo, day
Hour I2
Minute I2,2X
Second F8.3,2X time of first data point
DT F5.3 sampling interval
2) Name 'bSTATION:b', 2A2,2X
Trace No. 'TRACEb#b', I3, IX relative to .TR file
NPTS I8, 'bSAMPLES! number of samples in waveform data
3) Summary Card (LOA2)*
4) Station Card (40A2)*
5) P-Phase Card (4oA2)* optional+
6) S-Phase Card (4oA2)* optional+

7) SPRINT processing time '-bSPRINTb-',1X, 3I2, 1X, 2I2, 58X
yr, mo, day, hr, min,

8) Header terminator '--', 78X
9) WAVEFORM DATA (5X, 1515) varible length
10) Trace Terminator 'END-OF-TRACE', 68X

* Formats of the summary, station, and Phase cards depend on the Hypocenter
program which produced them.

+ P and S phase cards are included only if present in the -.EQ file when the
SPRINT file was generated.
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HYPO 79 SUMMARY, STATION AND PHASE FORMATS

The summary card format is:

item columns format description
1 1-6 3i2 year, month, day
2 T 1x blank
3 8-11 2i2 hour, minute
y 12-17 6.2 origin time, seconds
5 18-20 i3 latitude, degrees
6 21 al +orNor -or s, if
blank assume +
7 22-26 f5.2 latitude, minutes
8 27-30 il longitude, degrees
9 31 al + orEor-orkW,if
blank assume +
10 32-36 £5.2 longitude, minutes
11 37 1x blank
12 38-43 £6.2 depth, kilometers
13 Ly 1x blank
14 45-50 6.2 magnitude
15 51-53 i3 number of P phases
16 54-57 il gaps
17 58-60 i3 minimum distance,
kilometers
18 61-62 i2 number of S phases
19 63-67 5.2 RMS
20 68-72 f5.1 ERH
21 73=-TT 5.1 ERZ
22 78 al "g" if an explosion or
quarry
23 79 al ‘ quality
24 80 al rank of the inverse

matrix for the hypo-
center program (usually
)



The station card format is:

item

columns

1-4

5

6
7-8

9
10-14

15
16-18

19
20-24
25-29
30-31
32-34
35-37
38-42

By-y5
46-18
49-53
54-59
60-65

66
67-70

T1-T4
75-80

format

al
al
1x
i2
al
5.2
1x
i3
al
5.2
i5
i2
i3
i3

f5.2

1x
a2
i3

f5.2

6.2
al
alf

al
i6

15

description

name
station weight
blank

latitude, degrees
+ or N, - of S
latitude, minutes

blank
longitude, degrees
+ orE, -—orWw

longitude, minutes
elevation, meters
instrument class
attenuation (db)
velocity model number
pdelay, seconds

blank

x phase (S or PN)

x model number

x delays, seconds
blanks

dt, clock correction,
seconds

"R" if first motion re-
versed

analog tape name, track,
and veo

remark

yr, mo, day of the entry
in the instrument history
file



The phase card format is:

item columns
1 1=4

2 5

3 6

y 7-8

5 9

6 10

T 11-12
8 13-14
9 15~-16
10 17-18
11 19
12 20-21
13 22-23
14 24
15 25-29
16 30
17 31-35
18 36-40
19 41
20 Jo-u5
21 46
22 47-53
23 53
24 54-56
25 57
26 58-60
27 61-65
28 66
29 67-70
30 71-73
31 74=76

32 77-80

formats

alf
1x
al

a2

al
il
2%
i2
i2
i2
1x
i2
i2
1x
f5.2
1x
f5.2

f5.0

1x
4.2

1x
f6.2

1x
13
1x
i3
£5.0
1x
fi.1
i3
i3

2a2

16

description

station name

blank

first motion descriptor
EorlI

name of the phase (e.g.
P phase)

first motion

arrival reading weight
blanks

year

month

day

blank

hour

minute

blank

second

blank

travel-time residual,
seconds

Maximum Amplitude (peak-
peak)

blank

Period of Maximum
amplitude

blank

epicentral distance,
kilometers

blank

azimuth to station,
clockwise from north in
degrees

blank

angle of incidence,
degrees

coda length in seconds
blank

coda magnitude
amplitude of first half
cycle in digital counts
pulse time in digital
counts (usually hund-
redths of seconds)
remark



1) Spectra set number

Year, month, day

Hour, minute

2) Event ID

3) Station

4) frequency range

frequency increment

5) number of ratio points

6) individual ratio values

7) Band number#*

band ratio

lower band limit (hz)

upper band limit (hz)

8) end of data

17
SPEKLIST FORMAT

'=b-bSPEKTRADSETb#' ,I4

'-b-bRUNTIME:b',3I2

'bib', 2I2

'EVENTbID="',4A2,A1

'STATION-"',2A2

'FRQ1=',F7.2, 'bFRQ2=",FT7.2

'bDF=',F8.5

'SPECTRALDRATIO!',I5, 'bPOINTS'

5(E12.5,2X)

'BANDb#D',12,2X

'R=',F8.3
'bLO="',F5.2
'bHI=',F5.2

'#/#/#bENDbOFbDATADFILEb#/#/4#"

(only if end of SPRINT file is encountered)

¥ there are seven bands



FRQ1=

.79195E
.1935¢E
.14377¢€
.10303¢
.200023E
.19892E
.13860€
.11735%E
.€3032E
.81193¢E
.S00S5E
.S2120E
.1388E
.433511E
L9524 1E
.813S0E
.7T2300E
.14313E
.99292¢
113573E
.13853€
.9122%€
1444 3E
.19160E
.13371€
.13014¢E
BAND #
BAND
8AND
BAND
BAND
BAND
BAND

LA N X N N
NOADWN -

Exarvt € ef

- - SPEKTRA SET &
EVENT [0=790810010
STATION-JALZ

00
01
02
02
02
na
02
02
01
0t
01
01
01
00
00
00
00
01
00
0t
0t
00
01
01
01
01
R=a
R=
R=
R=
R=
Ra=
R=

G oo
L N~ - TV

SPEKLST e

1= - RUNTIXE: 81

128 POINTS
.1321SE
.18344E
.23630€E
.1029%€E
.22239E
.18349E
.72128E
.13374E
.70301E
.85133E
.45293¢
.68667E
.10604E
.S3033E
.8087SE
.10889¢
.30983E
.16808¢E
.10324E
.11473€
.16133E
.12232¢€
.11327E
.1813SE
.16633E
.16278E
.39 LQs=
.68 LO=
.138 LO=
.120 Lo=
.888 LO=

- = SPEKTRA SET #
EVENT [D=790810010
STATION-JALN

FRQi=

.11901E
.38791E
.91797E
.11?792¢
.21211¢
-13638E
.10718€E
.10642E
.8413%E
.12198¢E
.64844E
L3319 SE
-13612E
.12277€
.13313€
1861 2E
.335082¢E

01
0t
01
02
n2
02
02
02
nt
02
0t
o1
o1
01
0t
ot
00

1]}
o1
02
02
02
02
01
02
01
ot
o1
ot
ot
60
00
01
00
01
01
ot
ot
01
ot
01
ot
ot

1
2

.10 FR@2= 100.00 OF=
SPECTRAL RATIO

.33
.71
.41
.83
3.
.934 LO=11.
877 LO=22.

66
31
63

.39062

.16603E
. 29%488E
.203352¢
.16391¢
.22346E
.18376E
.80177¢E
.96396E
.83416E
.6990SE
.91551E
.41121E
.97720E
.38713E
.7?7327E
.11981E€
.54978E
.10819E
.93453E
.11693E
.16379%E
.14333€
.83891E
.17741E
.16377E
.14263E
.71
.41
.83

Hi=

HI= 1
Hi= 2
Hi= J.
Hi=1i1l
HiI=22.
HI=43 .

2- - RUNRTINE: 81

128 POINTS
.19851€E
.62052E
.99464€
.18388E
.11422E
.1219¢E
.70813E
.17331E
.10110E
.89072E
.86936¢E
.298Z4E
. 12875E
.98789E
.13237E
.18304€
.73116E

o1
01
01
02
02
02
ot
02
02
ot
ot
ot
ot
o0
o1
01
00

.10 FRG2= 100.00 OF=
SPECTRAL RATIO

.39062

.32471E
.82402E
.12779%E
.21147E
.89897E
.14232E
L.T1713E
.11800E
.10173E
.10207E
.84139E
.2166%E
.87907E
.12861E
.17367E
.10S10E
.76689E

424

o1
o1
02
02
02
g2
01
01
01
o1
0t
01
0o
00
00
01
00
0t
0o
01
o1
01
0o
01
01
01

66

.31

63
25
424

01
01
g2
02
o1
02
1
02
02
02
ot
c1
oo
01
01
01
00

1 1146

.131335¢€
.48S48E
.18173¢€
.19901¢
.22356¢E
.14300¢&
.73273¢
.71059%¢
.94967¢E
.81672¢E
.44978E
.20484E
.70854E
.10619E
.J2944E
.14024E
.99289E
.89863E
.82568E
.13086E
.13284E
.12331E
.98830¢E
.20478¢E
.13833¢€

1 1146

.22800E
.81072¢
.18134E
.24120¢E
.10301E
.13230¢&
.61418¢
.86383E
.122S54¢E
.683596E
.62433E
.13839¢€
.94731¢€
.16673E
.14259E
.83274€
.95093E

ot
ot
02
02
02
02
o1
ot
01
01
ot
01
00
o1
00
ot
00
00
oo
ot
01
01
6o
o1
ot

01
o1
02
02
o2
02
o1
ot
02
o1
o1
o1
00
ot
o1
00
oo

.13508E
.9330%E
.13788E
.16911E
. 24280E
.12513E
.983502¢E
.78378BE
.82220€
.38137¢E
.43309%E
-13839%E
.33599E
.82357%2¢E
.64713E
.11167E
.12628¢E
.90936E
.10996E
.11478E
.13963E
.12499E
.13514E
.21 099%E
.86364E

.33951¢
.80567E
.12716E
.21391¢E
.16756E
.118086E
.69357E
.73102E
.13332¢E
.85795¢
.39332E
.18907¢€
.83877E
.135478E
.13182E
. 83502k
.11339%E

01
01
g2
02
02
02
81
01
01
01
01
o1
00
00
)
o1
o1
00
01
ot
o1
01
o1
01
00

01
01
02
02
02
02
01
01
02
01
01
01
00
01
01
00
01
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St
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L
16
it
12¢
13:
141
19
16
17
1681
191
20
21
221
23!
241
23
26!
2?1
281
29
30
31
321
33
34
33
36!
37
381
39!
40!
411
421
43
44
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471
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321!
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SS¢
861
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SPEXTRA.FR

PROGRAN TO SPLOT SPECTRA OF EARTHAUAKES

PROGRAN READS TEXT FILES GENERATED 8Y

THE C(...)> OPTION OF 81808

MODIFIED 2-13-01 TO ACCOMODATE HEW SPRINT FORNMAT

MODIFIED 2-24-91 TO INCLUDE SPECTRAL RATIO AND HOISE SPEKTRA
HOODIFIED 4-17-81 TO CALCULATE SPECTRAL RATIO MORE PRECISELY

INTEGER T8 ,

DIMENSION TSC3108),8A(S12),8B(912),C(512),SNOISC128)
DIMENSION RC128)

EQUIVALENCE (RC1),SHOIS(1))

CONPLEX C

DINENSION LB1C4),LB2¢S).LBIC4),ID(S), T(3),0R(?),PT(3),8T(3)
DINENSION LBS(3),LBC(2).LBR(?)

DATA LB2/7 AN’ ,'PL’,"IT/,'UB’,"E *¢

DATA LB3//FR’,7ER’, (N’ ,"2)'/

DATA LB1/’S *.°% *,"'CO’.°DA’/

DATA LBS/’S-', WR','VE'/

DATA LBC//CO’, DA’/

DATA LBR//SP’,“EC’,"TR’,’AL",’ R',"AT’," 10’/

REAL Nad ,

INTEGER 00.ALN. A2

NENT = §

NMAX AMD INAR SET UPPER LINITS ON ODIMEHSIONS
OF THE TINE SERIES AND CONPLEX AMPLITUDE ARRAYS

NNAX = 3100

INAX = S18

oPEN 10, 'sTrot’

ACCEPT ‘D9 YOU UANT THE S-PT SHOOTHINGCY={)?’,JSM

ACCEPT ’DO0 YOU WANT TO PLOT A SPECTRAL RATIOCY=1)>?’,JRAT

102 TAPER

P=.08

OPEN TEXT FILE

Ly = 9

OPEM LU, 'SPRINY?

CLOSE 1@ )

OPER 10, 'SPEKLIST’ ,ATT= K"

C STANP OUTPUT WITH TINE OF RUN

200
c

201

CALL FGDAYCIND, JOR,JYR)

CALL FGTINECJHR,JNIN,JSEC)

NCNT = NCNT # 1

WRITECIO,200)NCNT, JYR, JNO,JDA, JHR, JNIN

FORMATC '~ - SPEKTRA SET #°,14,’- - RUNTINEY ',312,° @ 7,212
Ni = NNAX

ASSUNE 18T SPRINT RECORD IS S-PHASE OATA

CALL FSEIG(TS,N1,I0,SNAN,T,0T, DO, OR, NAG,
X IFN,JFN.EPD,AZ,ALIN,PT,ST,LU.0)
VRITEC10,201)ID .

FORKATC * EVENT IDe’ . 4A2,01)

1 » W) .

IFCHL . GT.INAXONL = IMAX

cALL SPEKCTS,SA.C.N1,NNI.P)

IFCJSH.EQ. 1)CALL SMOOTHCSA, NN1)

N2 = NNaX

19



s
s8¢
39:
601
61
62!
631
64
63!
66t
671
68!
691
70
71
te' 4
23
74
791
261
7
781
79!
80!
81
82:
83:
841
851
861
87
88
891
90!
91:
921
931
94
981
96!
97
98!
99:
100
101
102!
103
104
10%:
106
107
108
109
110
1181
1121
1131
114
115
116!

SaO0

30

c s

c ¢

1000

1001

ASSUNE 249 SPRINT RECORG I8 COOA OATH
CALL FSEISCTS.N2.1D.SMAN,T,DT.08,0R.NAG,
X IFN, JFR.EPD,RZ.AIN,PT,8T.LY.0)
T2 = (3
IF(NZ .GT . INAX)IN2 = INAX
CALL SPEK(TS,88.C,H2,HH2,P)
IFCISH.EQ.1)CALL SMOOTH(SD, NN2)
HH = HEAX X
ASSUNE 3RD SPECTRAL_ RECORY EMCONPASSES
THE 18T 2 RECORDS FOR DISPLAY PURPOSES

CALL FSEISCTS ,HN,1D.8HAN,T,0T,DE,OR,.NAC,
X IFM.JFN.EPD.AZ.AIN.PT,.8T,LU.0)
¢ = T(3)
aLse. , . . . ,
ASSUNE 18T 120 SANPLES OF 3RD SPRINT
RECORD CONTAIN OMLY SEISNIC HOISSE
NOIS = 128 L
CALL SPEKCTS,snois.6,no18,n0182,0)
IFCJISN . EQ.1)CALL SMOOTHC(ENOIS,. N0I82)

sps « 1. /07

i a7t - 18
T2 » 12 - T8
TLL & T4 + (N1-1)/8P8
TL2 = T2 + (H2-1)/8PS

ET AMPLITUDE AND FREQUENCY RANGE

Al = .

A2 = 100000.

Fi » .1

F2 = 100.

CALL DSPEK(SA,.MN1,TS NN,SNOIS,MOIS2,.SPS,A1, A2,
*F1,F2,7T2.7TLL,LBS,LB2.LB3,6,9,8 SNANK,ID)

ACCEPT IDUN

CALL ERASE _

CALL DSPEK(SB,NN2, TS, NN,.SHOIS,NOTIS2.SP8, AL, A2,
$F1,F2,T2,TL2,L8C.LB2,0LB3,4,9.8,5HAR,1D)

ACCEPT IDUN

IFCJIRAT .NE.1)GOTO 11
OMPUTE SPECTRAL RATIS

DFA =« SPS/(HNiw®2)

DFB « SPS/(MM2¢2)

WRITEC10,1000)SNAN

FORMAT('STATION-*.A4)

NR = 128

OF « SPS/(NHR*2)

WRITEC10.1001)F1,F2.0F

FORRATC'FRAL=’,F7.2,’ FR@2=’,F7.2,’ OF=’,F8.3)

CALL CRAT(SA.,SB, NN1,HN2,.R, HR)
CALL PRAT(SA.SB,.NN1.NN2.0FA,DFB. B)

CONTINUE
CLOSE 10

20



117
1181
1192
120
t211
1221

ACCEPT “MORE DATACY®1)2’.1V
IFCIY.EQ.1)CALL ERASE
IFCIY.EQ.1)G0TO0 44

TYPE 'END OF PROGRMR’

sTo®

END

21



ECLIPSE FORTRAN S, VERSION 3.21 -~ TUESDAY., APRIL 14, 1981 3:00:08 PR

| 8}

2
]

4

L 1]
[ X}

(4]

3]

L 1}
10:
it
12
13
141
1%
16
171
181
19
201
2%
2
231
260
2%
261
271
201
2%
301
3
ki 3]
33
34
3%
36
37
39
3%
40
41
423
43
44
431
46!
47
481
49
50
31
521
531
41
5%
t1 3]

FSEIS.FR

SUBROUTINE FSEIS(X,NPTS,ID,SHKAN, T,.0T,08,0R, NAC, IFN.IFN,
*EPD,AZ,RIN.PT,8T.LU.I8W)

€ SUBROUTINE TO READ TEXT FILES GENERATED

c ®¥ < ) OPTION OF 81508

¢

€ P.R.STEVENSON 11-28-80

€ MODIFIED 2-13-8%t TO ACCOMODATE NEV SPRIMT FORMAT P.R.S.

¢

¢ x = DATA ARRAY

€ NPTS = NUMBER OF PGINTS TO BE OUTPUT

¢ COM IMPUT IT 1S THE MAXINUX

¢ PERNISSIBLE NUMBER TO STORE IM X)

€ ID = EVENT IDENTIFICATION

€ SNAR = STATION MANE

€ Tt & TINE OF START OF DATACKR,NIN,SEC)

€ O = SAMPLING INTERVAL

€ o = STATION ATTEMUATION SETTING(DECIPELS)

[ ok = ORIGIN TIME(HR,NRIN BEC) AND PLACECLAT,LAT-NIM,LONG,LOKG MIN)

€ MAG = ESTIMATED MAGNITUDE

€ IfN = P-WAVE FIRST MOTION DIRECTION

C JFN = S-VAVE FIRST NOTION DIRECTION

€ EPD = EPICENTRAL DISTANCE

€ A2 = AZINUTH

€ AIR = ANGLE OF INCIDEMCE

€ PT = P-ARRIVAL TIME (HR.MIM,SEC)

C ST = S-ARRIVAL TINE (HR,MIN,SEC)

€ LU = LOGICAL UNIT OF INPUT FILE

€ ISV = MESSAGE SWITCA, ISUs=0 FOR NO MESSAGE, ISVUsi

[ 4 FOR PRINT OUT IMPUT DATA TO MESSAGE FILE.
INTEGER X

DIMENSION X(1)>, I9(33,T(3),0R(7), ICARD( 40, PT(3),ST(I)
INTEGER DUM. DB, AINK,AZ

REAL HaC

HMAR = NPTS

NREW = 0

ISKIP = 2H-

iP = 24P

IS = 2HS

ILIR = 2H--

READCLY, 100,END=S0031ID,T,0T
100 FORMAT(SX,SA2,10X.2F2.0,2X,F9.3,2X,FS .3}

READ(LY, 101, END=TJO0ISNAN, NPTS ‘
101 FORMATIL1OX,R4,14X,18)

¢

C MNODS OF 2-13-81 TO ACCOMODATE NEW SPRINT FORNAY
READC(LY, 103, END=300)0R, HAC

103 FORMAT(7Y.2F2.0,76.2,F3.0,8X,FS.2.F4.0,1X,FS.2,8X,F6.2)
READ(LU, 104, END=S00)>DD

104 FORMAT(IIX,13)
00 S J=1.2
READ(LY, 103)ICARD

108 FORMAT( 402>
IFCICARD(1).EQ. ISKIP)ICOTO 10
IFCICARDC4)>. EQ. IPIDECODSCICARRD,106)IFN,PT,EPD,AZ, AIN
IFCICARD(4)>.EQ. IS)DECODECICARD,106)JFN,. 8T, EPD,AZ, AIN

22



S7:
S8
39:
€0
61!
62!
€31
64:
631
661
67
68
69:
70:
?13
72
3
74
rs- X
76:
77

79:
801t
81
821
8
841
881
86:
871
88:
891
90
91
92:

106
3

10

23

FORMAT(BX, A1, 10X, 2F2.0,IX,FS.2,17X,F6.2,1X,13,1X,13)
CONTINUE :
READ(LY, 103)ICARD

READCLY, 103X ICARD

IFCICARD(1 ) NE. ILIMIURITECLO,103>ICARD

[
€ - END OF nODS -
c

102

1000

1001
20

IFCNPTS.GT . HMAXINRENR = KNPTS - NHAX

IFCHNPTS .CT . NMAXK)ITYPE ’'--- ’,HNPTS.,’ POINTS REARD. ---
IFCHPTS . GT HMAX)TYPE ‘«+s& TOO MANY POINTS.,’ NREN.,’ POINTS SKIPPED! see’
IFCHPTS . GT . KNAXINPTS = NMAX

READ(LY, 102, END>800)(XC(J>,J=1,NPTS)

FORMAT(SX.,1313)

IFCISH.EQ.0)GOTO 90
URITEC10,1300>ID, SHAN
FORMAT( ' ID=’,35R2,° SHAN=’,A4)
TYPE 'NPTSe’,NPTS
VRITECI0.1008)(X¢CJ>.I=1, . NPTS)
FORMAT  'X=’, /,(3X, 1513))
IFCHREN.NE.0)GOTO 92

€C RERD END OF TRACE OELIMITER

READ(LY, 103)ICARD

RETURN

92 COKTIRUE

C DUKMNY READ OF EXCESS DRTA
IERD = 2HEN

91 CONTIKUE
REARDCLY, 103, ENO=SO003ICARD(L)
IFCIEND .NE.ICARDC1)3GOTG 91
TYPE ‘END OF DUMMY REAROD!’
RETURR

Sao TYPE “#/8/% END OF DATA FILE #/8/¥
s§TOP

END



ECLIPSE FORTRAM S5, VERSION .21 ~-- TUESDAY., APRIL 14,

1
2

4

6

81
L X
101
11
12
131
14
15
16:
17:
18
19
20
21
22:
23
24
231
26
27
28:
2%
30:
31

IO

©

SPEK .FR
SUBROUTINE SPEKC(R.B.C.N.N2,P)

SUBROUTINME TO TAPER TINME DATA,
FILL DATA OUT VITH ZER0S, DO FFT,
AND CALCULATE SPECTRAL AMPLITUDES
VRITTEN BY P.R.STEVENSON 11/3/80
INTEGER ACN)

COMPLEX C(N)

REAL B(NW?

DO 1 I=1,N

C(I)=<0..,0.)

D0 2 I=1.M

R=ACID

CCI)=CHPLX(R,0.)

CONTINUE

IFCP.GT.0.)CALL TAPER(C.N,P)

COMPUTE THE BASE 2 EXPOHENT OF W

H=NEXP(H,2)
NN=2% el

FILL OUT REST OF TIME VITH 2ERO’S

IFCN.EQ.NN)GOTO S
DO 4 J=H+1.NN
CCJd) = CHPLXCO.,0.)
COMTINUE

CONTINUE

CALL FFT(C. M, NN
N2=NN/2

D0 3 Is=t,N2
BCI)=sCABS(C(I N
RETURM

EHD

1981

1:36:31 PN
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ECLIPSE FORTRAN 3, VERSIOM 3.21 -~ VWEDNESDAY,

2!
L2
4
$:
7
8:
9:
101t
111
12¢
13:
14!
181
16:
121
181
191
20!

OO0

TAPER .FR

SUBROUTINE TAPER(B.N.P)
THIS ROUTINE PUTS A 'COSINE BELL’
TAPER OM THE DATR IN ARRAY B
P I8 THE FACTOR WHICH DETERMINES
THE X OF TAPERING OK EACH END
COMPLEX B(N)
PI=3.1413326

NXPTS =N

H=paN

Lap/2-#

DO 7 Jd=i .M

ARG=PIe(J-N)/N
B(JI=B{J)>*( .5+ .5+COSCRREC))
NX=NXPTS-N

DO 8 JsMX,NXPTS

ARG2P Iv(J-2¢L~-N)/N
BCJ)2BC(Jre( .5+ 5¢C0SCARG))
RETURN

END

DECENBER 3.,

1980 8:31:41 PN
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ECLIPSE FORTRAN 3, VYERSIOM 3.21 -- VEDNESDARY., NOVEMBER 3.

2t
3¢
4
L 3]
61
7
8:
9
10:
11
121
13
14
131
161
1?71
18+
19!
20
21
22!
23
24
F4- X
261
22!
281
29
30¢
3t
32:
33
34:
33:
36!
37
38:

OO0

10
20

FFT.FR

SUBROUTINE FFTCA, M, KD

COMPLEX A(N),U. M. T
N = 2ss9

NV2 = N/2

N1 = ¥ - 1

Jd =1

PO ? I = 1,NNM1Y

IFCI .CE. J4) GO TO S
T = QCd)

RCID = ACDD

ARCTY = T

K = NV2

IF(K .GE. 4>G0 T0 ?
b =J - K

K = K/2

GO TO 6

d = J K

Pl » 3.141592653309793
DO 20 L = 1, N

LE = 2esi

LEY = LE/2
Us=<(t1.0,0.>

Us CAPLXC(COSC(PI/LEL1),-SINCPI/LEL))
00 20 J = 1,LEL

DO 10 I = J,W,LE

IP = I + LEt

T = ACIPY s U

RCIP)Y = A(TY - T
ACL)Y = R(1Y + T
Usy sy

RETURH

END

1980

11:143:31 AN

FORTRAN CODE FOR A DECIMATION~IN-TIME,RADIX 2, IM-PLACE FFT
AFTER COOLEY.LEWIS,AND WELCH
COPIED FROM RABINER aND GOLD(1973),PRCGE 367
AND INSTALLED OMN THE DATA GEWERAL ECLIPSE BY
PETE STEVENSON (5-22-79)

26



ECLIPSE FORTRAN S, VERSION 3.21 -~ VEDNESDAY, DECEMBER 3., 1980

1
31
41
S
6:
7
9
9
10:
11!
121
13
14:

(e NN x N ]

NEXP . FR

FUNCTION KEXP(HW,NBASE)>
FUNCTIOR CALCULATES THE LARGEST POVER
OF TUO SUCH THAT 2¢«HEXP (= N
URITTEN BY P . R.STEVENSON

XN=HDASE

XPTSeN

X=ALOG( XPTS)/ALOG( XN)
LX=X

RX=LK
IFCR.NE.RXILX=LX+1
NEXPsLX

RETURN

END

9:32:20 PN
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28

ECLIPSE FORTRAN 3, VERSION $.21 -- TUESDAY, ARPRIL 14, 1991 3:01:03 PN

2
33
43
St
61
7
|- R
91
10!
it
121
13
141
15
161
17
181
19:
20
211
221
231
241
2%
261
27
2
29
30
31
323
3
343
33
36:
37:
38:
39
401
41
421
43
441
43
46
471
40
49:
30:
Si:
s21
53:
34
53
1 ¥

GOOOOOOOIOOOMOOOO0OO00O00000060

[ 3 = SR » TR ¥ BN » ]

) DSPEK .FR

SUBROUTINE OSPEKC(A,N,B.N, G, L.8P8,A1,R2,FQ1,FQ2,T1,T2,LABELL,LABEL2Z,
*LABELI, L1, L2,L3,.SHAN,ID)

INTEGER B

DIMENSION ACN)Y, BC(N),GCL)Y, ID(S),LABPELLI(1),LABEL2(S),LABELIC(1),LLLC21)
DIMENSION ICHAR(1)

= = ROUTINE 70 DISPLAY SEISHIC AMPLITUDE SPECTRAR AND THE ASSOCIATED
- - TINKE SERJES ON A TEKTRONMIX 4014 USING THE PLOTLIO0 PARCKAGE.

PETER R. STEVENSOM 11-19-80
MODIFIED 2-24-81 TO [MCLUDE MOISE SPECTRA

- - PARARMETERS?
A = INPUT SPECTRA
M = NUMBER OF SPECTRAL VALUES
8 = INPUT SEISMIC TIME SERIES
# = NUMPER OF TIME SERIES VALUES
Al = XNINIMUNM AMPLITUDE VALUE
A2 = NAXINUN ANPLITUDE VALUE
FQ1 =« MIMINUM SPECTRAL FREQUENCY TO OE DISPLAYED
FO2 = MAXIMUN . ‘ .. "
TL = FIRST POINT OF TINE SERIES USED IN SPECTRA
Ta - Lnst L] L] L] L] L L] L]

SHAN = SEISNIC STATION MANE

ID = EVENT ID(9 CHAR.)

DATA I12IT/0/

INTEGER HX . HY, HXL,HYL, TX, TY, TXL,TYL,$X,8Y,SXL,SYL
DESCRIPTION OF HEADER POSITION

DATA HX, HY . HXL,HYL/404,2934,3498, 48/
DESCRIPTIONM OF TIME SERIES VINDOV POSITION

DATR TH, TY, TXL,TYL/7404,2348,3498,366/
DESCRIPTION OF SPECTRA VINOOU POSITION

DATA 8X.SY,SXL.,SYL/404,303,34908, 2020/

IF FIRST TIME THMROUGH., IMITIALIZE PLOT ROUTINES
IFCIZIT.NE.0)GOTG
CLOSE 1O
OPEN 10, 'SPEKLIST’ ,ATT=’4’
OPEN ¢, ’sTTOL’
OPEN S, 8TTIt’
CALL INITT(O)
CALL TERNC(I, 409%6)
CALL SETBUF(3)
CALL CHRSIZEC(4)
CALL TSEND
CRLL HITEK(1.0)
1ZIT = §
CONTINUE

YN = -S512.
YR = 1024
i€ = 2

TIC = 10.



$?71
38
391
60!
611
621
631
641
631
66!
671
681
69:
?70:
s %
22
23
4
’S1
76
77
781
79
801
a1
821
83:
84:
83
86!
97:
86!
891
901
911
92!
93:
%24
231
%!
971
98
991
100!
1011
102
1031
104:
108
106
107
108!
109!
110
111
1121
113
1141
118
116

TL=H
DX = t./5P8
C COMPUTE FREQ SAMPLE INTERVAL
DF = SP8/(2¢(N-1))
C COMPUTE FREQ IMTERVAL FOR NOISE
DN = SPS/(2¢(L-1))
€ SELECT DASHED LINE COCE (SEE TEKTRONIX PLOT10 USER
LDSH = 2

X = 0.
XR = MeDX
C SETUP TINE SERIES VINDOW
CALL VPORTCXM, XR, YN, YR, TX, TXL, TY.TYL.TIC.IC)
c PLOT SEISMIC TRACE
CALL ITRACE(D,M.XNK,DX)
c DASHED LINES INDICATE VUHERE SPECTRA WAS SAMPLED
CALL MOVER(T1,YM)
CALL DASHR(O.,YR,3)
CALL MOVER(T2.YW)
CALL DASHR(O..YR.,3)
C SETUP SPECTRA WIRDOW(LOG-LOG)
CALL LPORT(FQ1,FQR2.A1,A2,8X,SXL,SY,SYL)
CALL TRACE(A,N,DF.DF)
PLOT MOISE SPEKTRR AS DASNED LINE
CALL TODASH(G,L,DN.,DN,LDSH)

OO0 (2]

RESTORE LINER MAPPING AND FULL SCREEN
CALL LINTRN
CALL SUINDO(0.4095.,0.3120)>
CALL VVINDOCO.,4095..0..3120.)
LABEL PLOT
LABEL HEADER
HXX=HX
HYYaHY
CALL MOVEACHXX,HYY)
EMCODECLLL,100)8NAN
100 FORMART(AG)
CALL AOUTSTC(4,LLL)
RX = HX + HXL/2 - LINGDT(L1/2)
CALL MOVEA(RX. HYY)
KLsl1/2¢1
ENCODE(LLL,101>(LABELI(KK), KK=1,KL)
101 FORMAT(20R2)
CALL AOUTST(LL,LLL)
RX = HX + HXL - LINNDT(16)
CALL MOVER(RX.HYY)
ENCOBE(LLL,.102)ID
102 FORMATC*EVENT! ‘,4A2,R1)
CallL A0UTSTC16.LLL?
c----_---- .........
c LABEL VERTICAL AXIS OF SPECTRAR WINDOW
XLH = ~LINHGT(1)
XOFF = 8X - LINVOT(I)
YOFF = 8Y + SYL/2 + LINWUDT(L2/2)
CALL MOVEAR(XOFF.,YQFF)
DECODECLABEL2,103X(CLLLCKK ), KK=1,1L2)
103 FORMAT( 2041
DO 10 J=1,L2

3OO0

HANUAL)

29



117
119
119!
120!
1211
1221
1231
1241
129!
1261
1273
128
129
1301
131
1321
133

c

ICHAR(L1) = LLLCY)D
CALL AOUTST(1,ICHAR)
YOFF =YOFF + XLH

CALL MOVEACXOFF,YOFF)
COMTINUE

- e e Em wm ® e W m W @ om W @ W = o= =

LABEL HORIZONTAL AXIS

RX = 8K + SHL/2. - LINWOTC(L3I/2)

RY = 8Y -~ LINWOT(S)

CALL NOVEACRX.RY)?

KL=L3/2+1

ENCODECLLL 101)CLABELIC(KK ), KK=1,KL)
CALL AOUTSTC(L3.LLL)

CaLl TSEND
RETURN
END

30



ECLIPSE FORTRAN S, YERSION 3.21 -- NOHDAY, NOVENBER 24, 1980

11
21
31
41

71t

81

9
10
111
121
13
14:
13
16:
17:
18:
193
20!
211
221
23:
24
231
26:
27
28t
2%
30!
31
321
33
34
38
36
37
38:
3
40!
411
421
43
44
431
46!
47
48
49:
50
S11
32
33
341
33
36

ce
[ 1
cce
ce
ce
cc
cc

cc

cc

cc
cc

cc

ce
ce

YPORT.FR

SUBROUTINE VPORT(RI,RL.,S1.,SL,IX,LX,IY.LY.TIC,IC)
DIMENSION SXBC2),5%L(2),3BB(2)

IF IC=0, DRAV BOX OHLY

IF IC=t, PUT OM TIC MARKS AT TIC I[HTERVALS
STARTING AT FIRSY UKIT IHTERVAL

IF IC=2., ALSO PUT OW FIME TICS AT TIC/10
INTERVYALS

$2=51+8L
R2=R1+RL
SaSL/LY

CALL VVINDO(RLI,RL.81,8L)
CALL BOXCIX,LX,IY,LY)
IFCIC.EQ.0)XGO TO 99
TT=7ic/t0

YsR1/TIC+t

Z=INT(Y)sTIC
NTIC=RL/TIC+1

SXB(i)n-60eS
SXP(2)=60e8
SXL(1)=-40e8
SXL(2)=40e8
$88(1)=82
$88(2)>=81

00 20 L=1,2

§8=5B8BKL)
SIT=SXB(L)
SLY=8XL(L)
IFCIC.EQ.1)G0 TO0 ¢
00 3 K=1.9%

KT TZ-KeTT
IFCXTT.LE. R1)CO TO 6
SLT=8XL(L)

CALL MOVEACXTT.S8)
CALL DRAVR(O.,S5LT)
CONTINUE

COMTINVE

DO 1 J=1.NTIC

XT=ZaCd-1)eTIC

CALL MOVEAR(XT.SB)
LARGE TIC ORAVH DOUBLE

CALL DRAVR(O..,S5IT)

CALL DRANRCO..-SIT)

IFCIC.EQ.13G0 YO §

DRAV SHMALL TICS
D0 2 K=1.,9
XTT=XT+TTeK
IFCXTT.GE.R23GO0 TO 1

10:06:07 AN
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LY
50!
$91¢
60
61:
621
63
64
63

cc

20
cc
99

CALL MOVER(XTT,S8)
CALL ORAUR(O.,SLT)
CONTINUE

CONTINUE
CONTINUE

RETURN
EHD

32



ECLIPSE FORTRAN 3, VYERSION 3.21 -- UEDNESDAY, MOVENBER 19, 1980

} ]
21
3:
4:
S
[ ¥]
8t
91
10:
11
12:

80X .FR
SUBROUTINE BOXCIX,LX.IY,LY)

C P.R.STEVENSOM

CALL SUINBOCIX.LX,1V.LY)

CC DORaV BOX

cc

CALL MOVAQRBSCIX.1IV)
CALL DRWREL(LX.0)
CALL DRVREL(O.LY)
CALL DRVREL(-LK.,0)
CALL DRUREL(O.,~LY)
RETURM

END

§:28:36¢ PM
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ECLIPSE FORTRAM S, VERSION S.21 -- THURSOARY, APRIL 16, t981

11
2t
3t
4
$:
61
7t
8
9
10:
it
12:
13
141
18:
16:
171
19
191
20:
21
22!
23:
24
23
26!
271

oOonn

C NB
10

CRAT . Ft

SUBROUTINE CRAT(SA,S$8.MA . NB, R, NR)
DIMENSION SA(NAR}, SB(NB),R(1)

CALCULATE SPECTRAL RATIO SA/SE
RETURM RATIO IN ARRAY R
P.R.STEVENSON 4-16-81

NR = NB/NAN
IFCNR.GT.1)GOTOD 10
IF(HR .EQ.1)G0TO 30

> N8

NR = NA/ND

CALL COMPR(SA.KA,NB)
NP = N8

¢O0T0 30

> NA

CALL COMPR(SB.NB,NA)
NP = NR

C CALCULATE RATIO

30
31
101
100

CONTINUE

B0 31 JIsti. NP

R(J) = SACJII/SBGID

WRITE(C10.,1013KP

FORMATC SPECTRAL RATIO’,IS,’ POINTS’)
WRITE(10.,1003(RCID,Inl, NP>
FORMAT(SC(ES2.5,2X))

RETURR

EnD

$:281389 PN

34



ECLIPSE FCRTYRAN 3,

Ao~
ey as e e

10
113
12:
13
141
15
16

¢
c

11
10

CONPR

VERSION S.21 -~ TUESODARY. APRIL 14, 1981
FR

SUBROUTINE CONPR( SA, NA,NB)

DINENSTON SA(HA)D
THIS ROUTINE COMPRESSES SA

NR =« NA/NS

dd =

DO 10 J=t,NA,NR
Sun « 0.

DO 11 K=1,RR

KK = J+K-1

SUN = SA(KK) + SUN
SUN = SUN/HR
SA(JJd) = SUN

Jd = Jdd ¢+ 1
RETURN

EWD

FROR MAa TO WD POINTS

3:02:09 PN
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ECLIPSE FORTRAN S, VERSIONM 3.21 -- THURSOAY. HMARCH 12, 198t

11
2!
3:
41
5
(3]
71
91
91
10!
11
12
13
141
1§
16
171
183
19

OO

ROU

P.R
L]
NL
-]
BbX

ITRACE.FR

SUBROUTINE ITRACECAR,MNL.,S,DX)

INTEGER A(ML)

TINE TO PLOT GME TRACE USING TEKTROMIX PRCKAGE
.STEVENSOM 11-29-80

ANPLITUDE

NUMBER OF FPOINTS

STARTING X COORDINARTE

VALUE OF EARCH X INCREMERT

R = ACt)

CALL MOVER(S.R)
DO 1 J=2.KL

X = Jed}

R = R(J)

CARLL ORAWACX.R)
CONTINUE

CALL TSEND
RETURN

END

9:48:20 AN
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ECLIP3E FORTRAN S, VERSION 3.21 -- FRIDAY, DECEMDER 3. 1980

11
33
3
41
51
6!
ra
8:
9:
10
11:
121
13:
143
193
16
17
18:
19:
20
21
22
231
24
231
26:
27
281
29
30
311
32
3N
34)
33
3¢:
3?7
39
N
40
411
42!
431
44
48
46
47
481
4%
30!
3t
321
bk 3
S4:
39
36

LPORT .FR
SUBROUTINE LPORT(X1.X2,Y1,Y2,8X,SXL,.SY,SYL)
SUBROUTINE TO PLOT LOG-LOG AXIS AND TO CaALL

LOGTRANCTEKTROMIX)> TO SET UP TRANSFORNATION
P.R.STEVEHSON 11-19-80

OO On

REAL INTX, INTY
INTEGER S58.TT.u6u,vV
INTEGER SX,SXL.,SY.SYL
HINIWHUN X-VYALUE
MAXIMUM X-VALUE
MININUK Y-VALUE
MAXINUN Y-VALUE

3}
%2
ri
Y2

A OON

YRNG = ALOGiOCY2/Y1)

XRNG = ALOGIOC(X2/X1)

ARNG = IFIXCYRNG)

FRHG = IFIXCXARNG)
IFCYRNG-ARNG .GT . 0. JARNG = ARNG + 1.
IFCXRNG-FRNG.GT . 0. )FRNG = FRNG + 1.

CALL SVINDOCSX,SXL,SY.,SYL)
XLE = 10 .+«¢FRNG

YLE = 10.%«ARNG

XM = X2/XLE

YH = Y2/YLE

AL = X2 - XM

YL = Y2 - ¥H

CALL VUINDOD( XM, XL, YM,YL)
CALL POX(SK,SXL.SY.SYL)

JL = FRNMG
KL = ARNG
INTX = XL/FRNG
INTY = YL/ZARNG
88 = &0
T = 60
Uy = 30
V¢ = 30
X2 = XM + XL
YY2 = YH + YL
C DORAV HORIZONTAL TICS
DO 20 J=t.JL
C PUT IN LOG TICS
DO 21 L=2,8.,2
00 = (J-1)6INTX + XM ¢+ ALOGIOCFLOATCL))>®INTX
CALL MOVEAR(DD.YM>
CALL DRUREL(O.,UU)
CALL MOVER(DD.YY2)
CALL DRUREL(O.,-uUU)>
21 COMTINUE

D = JeIHTX + Xn
DO 22 JR=t,2

CaLtt MOVEA(D,YM)
CaLL DRVREL(O0.88)

101146213 AN
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$?71
S8
39
60!
61:
62
e
64:
631
66
67
68!
69:
70!
1
2t
3
74
?3:
?6!
s R
78
?9:
80!
811

CALL MOVEARCD,YY2)
22 CALL DRVREL(O.-83)
20 CONTINUE
C DRAY VERTICAL TICS
c
D0 30 K=1,KL
C PUT IN LOG TICS
80 31 (=2,8.,2
DD = (K-1)SINTY » YN ¢ ALOGIOCFLOATCL))®INTY
CALL MOVEACXM.DD)
CALL DRWREL(VY,0.)
CALL NOVEA(XX2,00)
CALL DRUREL(-YV,0.)
31 COMTINUE
b = KeINTY
D0 32 JR=1,2
CALL MOVEAR(XN.D)
CALL ORWREL(TT.,O)
CALL MOVEAR(XXZ,D)
32 CALL DRUREL(-TT.0)
30 CONTINUE
€ INVOKE LOG-LOG TRANSFORMATION
CALL LOGTRN(I)>
RETURN
END
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ECLIPSF FORTRAR S, VERSIOM §.21 -- VEDNESDARY, DECEMBER 3. 1980 8:32:33 PN

1
21
3
41
3
6!
7!
9
91
10
11
128
13
14:
15
16!
17

OOOHHOAOM

ROU

P.R
R
NL
s
bX

TRACE .FR

SUBROUTINE TRACE(A.NL.S,DX)

DIMENSION ACNL)

TINE TO PLOT OME TRACE USING TEKTROMNIX PACKAGE
.STEVENSON 11-23-80

ANPLITUDE

NUMBER OF POINTS

STARTING X COOGROINATE

VALUE OF EACH X INCREMEMT

CALL MOVEA(S.A(1))
DO 1 J=2,.ML

X = JedX

CALL DRAVA(X.,&(J))
COMTINUE

CALL TSEND

RETURN

END
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ECLIPSE FORTRAM S, VERSION $.21 -- TUESDAY., FEBRUARY 24, 1981 4:01:23 PN

11
2!
3
4
$:
(X}
7
8:
91
10
11
121
13
141
19
16!
171
18

sue
DINM
ROUTIN
P.R.ST
A =
NL =
S =
DX =
LOSH

CaL
oo

x s
CAL
COoNM
CAL
RET
EMND

TOASH.FR

ROUTINE TDASHCA,ML,S.DX,LDSH)

ENSION ACKL)

E TO PLOT ONE DASHED TRACE USING TEKTROMIX PACKAGE
EVEHSON 2-24-81

ANPLITUDE

HUNBER OF POINTS

STARTING X COORDINATE

VALUE OF EACH X INCREMENT

= TEXTRONIX DASH CODE

L MOVER(S.,AR(1))

1 ds2.ML

JedX

L DASHA(X,A(J),LDSH)
TIMUE

L TSEND

URN

40



ECLIPSE FORTRAN S, VERSIOK 5.21 -~ THURSDAY, FEBRUARRY t9, 3981

i
21
I
4:
S

7
8:
L 2
101
11
121
13:
141
151
16
17
18:
19
201
F3 9
22!

24
29
263
F¥a
28:
29
30:
3t:
32:
33
341
39!
36
371
381
39:
40
41
42:

[ N N X3N]

(s N~ ]

€3 0w

2600

QaOOONO » (1]

SHOOTH.FR

SUBROUTINE SHMOOTHC(A, N)
P.R.STEVENSON 2-19-81
SUBROUTINE TO PERFORM 3-POINT SMOQTHIKG

DATA IS STORED INTO ARRAY &

DIMENSION ACN),R(3)
NA = 3
L=2

LOARD SLIPINGC REGISTER
DO 1 J=§.NA
RCJIDI = ALI)D

18T TVO POINTS ARE THREE AND FOUR POINT AVERAGES
$1 = ACLY + AL2) + ACD)
$2 = S1 ¢+ A(H)
AC1)> = 81/3
AC2) = 52/4

MAIN AVERAGING LOOP
DO 2 J=isL,N-L
$8=0.

D0 3 Ji=1.NA

g8 = S§ + RCII)
RCJ)> = SS/NA
IFCJ.ER.N-LIGOTO 2

SHIFT REGISTER BY OME SanPLE
D0 ¢ Ks=i.NA-1
R(K) = R(K+1)
R(NA) = ACJ+Let)

CONTINUE

COMPUTE TRAILING AVERARGES
SH = R(3I) ¢+ R(4) ¢+ (W)
S = SH » RC2)D
A(H) = BN/3
A(N-1) = SN/4
RETURN
END

4:149:27 PH
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ECLIPSE FORTRAN S, YERSION 3.21 -- THURSDAY. APRIL 16. 1981 4:40:36¢ PN

11
2:
3:
41
3
6!
7
8
9
101
111
123
13:
141
15
16

oOn

100
1

PRAT . FR

SUBROUTINE PRATCA,B.,NA,NB,OFA,OFR.,R)
OIMENSION A(HA),B(NB),RC(1)>,BVI(7)>,8V2(7)
DIMENSION BL1(7),BL2C(7).BH1(?),BH2(7)
THIS ROUTINE COMPUTES THE SPECTRAL RATIONM OF
A AKD B AT EACH OF THE SPECTRL BANDS

CALL BAVG(A, NA.DFR,BVL,BL1,BHL)
CALL BAVG(B,NB,DFB.BVZ,BLZ,8H2)
COMPUTE RATIOS OF VARIOUS BAND AVERAGES
D0 1 J=1,7
R(JD) = BYLLJ)I/BY2( )
MRITEC10,100)J,RCJI,BLICID, BHICI)
FORNATC’BAND & ', I2,2X,’R=’,F8.3,’ LO=’,F3.2,’ HI=’,F9.2)}
CONTINUE
RETURN
ExNd

42



F'

ECLIPSE FORTRAM 3, VERSION .21 -- TUESDAY, KARCH 3. 1981

NGO

BAVG . FR

SUBROUTINE BAVGCA.N,0F,BY.BL.BN)

DIMENSION ACH). R(7)5,8L(7),BNC7),CF(7),B¥(?)
DATA CF/.3.1.,2..4..08.,16.,32./

EOGE = . 3#AL0OGC2.)

BLC1) = EXPCALOGC(CF(13) - EDGE)

00 1 Jd=1.6

BHCJI)> = EXPCALOG(CF(J3) + EDGE)

BL(J+1) = BH(J)

BH(?) = EXPCALOG(CF(?7)) + EDGE)

00 2 K=1,7

Ji = BLCK)IZDF + 1.3

J2 = BH(K)/OF + 1.9
BY(K> = 0.

00 3 J=dt,42

BY(K)> = BV(K) + acCJ}
BY(K) = BV(K)/(J2-d1+1)

COMTINUE
RETURN
END

4:24:17 PR
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ECLIPSE FORTRAN S, VERSION S.21 -~ TUESOARY, APRIL 21, 1961 11:11:26 AN

RPLOT.FR
11 C PROGRAM RPLOT
2@ C THIS PROGRAM I8 DESIGNED TO MAKE A PLOT
n C OF THE SPECTRAL RATIOS A9 URITTEN IN FILE SPEKLIST
4 c P.R.STEVENSON 4-20-91
s c
61 DIMENSION HOR2NC128),HORZE(1268), VERT(128)>.R(128)
7 INTEGER FZ.FE,.FN. IDCS),STAC2),0LD(2).CONP
8 IRTEGER CZ,CH,.CE,CV
91 oLD(1)> = 2M
10: oLD(2) = 1M
111 1217 = O
12 CZ = 2HZ
131 cV = 2HY
14: CN = 2HM
13 CE = 2HE
16: FZ = 0
it FE = 0
16 FN = 0
19: (4
20 OPEN 15, °'SPEXLIST’
21 OPEN 14, 'RLIST’

22 10 READ(13,100,END=300)IDUN
25 100 FORMAT(A2)

24! READ(13.,101)10

25 101 FORMAT( 99X, 4R2,401)

261 READ(C13,102,.END=300)STA.CONP
27 102 FORNMATCOX, A2, A1, A1)

281 WRITEC14.102)>STA,CONP

291 C

30! READ(19.104)F1,F2,DF

31 104 FORMAT(SX,F7.2,6X.F7.2,4X,F8.53)
32 VRITEC14,1042F1.F2.0F

33: READC1S.,103)HuP

34 103 FORMAT(14X,19)

381 URITEC14,103)NP

36: IFCIZIT . EQ.L)GOT0 8

37 1217 =

38! GOTO ¢

39 [} CONTINMUE

40 IFCOLDC(1 ). NE.STAC1))GO0TO 3
41 IFCOLDC2Y . NE.STAC2)>)G0TO0 S
423 GOTO 6

431 S CALL OUTR(HORZN,HORZ2E, VERT, NP, FN,FE,.FZ.R,.IER)
4 IFCIER.NE.O)GCOTO 6

431 URITEC14,103)(R(JDI,I=1, HP)
46! CALL VYRAT(R.MP.F1.F2.0F)
47 ACCEPT 1IDUN

48 FZ = 0

491 FE = 0

30: FN = 0

St 6 CONTINUE

s IFCCONP .EQ .CZ)GOT0 |

s IFCCOMP . £EQ.CV)GCOTO

S4: IFCCOMP .EQ.CH)GOTO 2

33 IF(COMP .EQ.CEXGOTO 3

36 WRITECL10.300)CONP



s71
91
L3 3]
60
611
621
63
64!
63!
66!
&
(3 2]
(% 2]
70!
71
e 3
3
24
Ie- 2]
26
mm
78
t4 X
80!
81
82!

300 FORMATC'UMIOEMTIFIED COMPOMENT-'. A1)
C OUMNY REQD
READC 13, 103XCVERTCJI I, I=1, NP
cotT0 ?
1 READC 19, 103XCVERTC I, d=1, NP
103  FORMAT(SCEL12.5.2¥))
FZ = §
€0T0 7
2 RERD( 13, 103)CHORZNCJ 3, J=t ,HP)
FN =
coTo ?
3 READC 15, 103)CHORZECJ ), Il ,NP)
FE =
? CONTINUE
00 1t J=1,?
11 READ( 19,100)10UN
OLDCt) = STACL)
OLD(2) = STAC2)Y
coTO 10
S06 CALL OUTRCHORZN,HORZE,VERT,NP,FN,FE.FZ.R,IER)
IFCIER.NE.0)GOTO 99
NRITECI4,1033RCI), i1, HP)
CALL VRAT(R,NP.F1,F2,0F)
1 1) CONTINGE
sTor
END

45



ECLIPSE FORTRAM 3, VERSION 3.21 -- TUESDAY, APRIL 21, 196t

1

2:

3

St

(3]

71

8:

9
10!
11:
12¢
13
14
15:
161
171
18:
19
20
21
22
231
24
291
26:
2?7
28
29
30!
31
32:
331
34
39:
36!
37
381
391
40
411
421
431
441
431
461
471
48
49

[ Xz N>}

oOMOOn

141

10

20

30

40

30

60

70
8¢

GUTR.FR

SUBROUTINE OUTRCHN.HE, V. H.FZ,.FE.FN, R, IER)
COMPUTE STATION RATIO ACCORDING TO WHICH
OF THE COMPOMENTS ARE AVAILASLE
P .R.STEVENSON 4-17-8t

REAL HNCN3, KE(N), VC(H), R(ND

INTEGER FZ.FE.FN
ICODE DETERMIHES WHICH COMPUTATION TO
PERFORN, ACCORDING TO VHICH COMPOMENTS
ARE PRESENT

[ER = 0
ICODE = 4¢FE + 2¢FN ¢ 2
WRITEC14,141)ICO0E
FORMAT(’QUTR-ICODE=',I3)

GOTO (1,2,3,4.5,6,7),ICODE
TYPE N0 DATA FOR THIS STATION’
IER = ¢

RETURN

CONTINUE

DO 10 J=i,N

RCIY = ¥WCJ)

G0TO 80

CONTINUE

DO 20 J=1,M

R(JY = HNC )

GOTO 80

COMTINUVE

PO 30 J=1, %

RCIY = CHNCI) ¢ VCJDIN2,

GOTO 80

CONTINUE

DO 40 J=i,M

RCJI)> = HECI)

G0TO 80

CONTINVE

DO S0 Js=i,.N

RCI) = (HECI) ¢ VJI)/2.

c0TO 80

COMTINUE

DO 60 Je=i, M

RCJ)> = SARTCHECJIo®R + HNCJ)ee2)
GOTO 06

CONTINUE

PO 70 Jei.M .

RCJI)DY = CSARTCHECJI 3662 » HHCJ)Iee2) » VCJ))/2.
COMTINUE

RETURN
END

11:12:23 AN
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ECLIPSE FORTRAN 3, VERSION 3.21 -- NONDAY, APRIL 20, 1981

11
2
3:
41
St
61
7t
81
%1
10
111
121
131
14:
131
161
171
181

201!
F3 0
22
23:
24
231
26:
27t
28
291
30t
It
32
33
I
333
36!
37
38
3%
40
411
42
43
44
431
461
471
49
49
$0:
St
S2:
531
34
$S1
$61

HPORT .FR
SUBROUTINE HPORT(X1.X2,Y1,Y2,8%X,8XL.,8Y,8YL)>
SUBROUTIKE TO PLOT LIKEAR-LOG AXIS AKD TO CALL

LOGTRANC(TEKTROMIX) TO SET UP TRANSFORMATION
P.R.STEVEMSON 4-20-91

NOOOO

REAL INTX,INTY
INTEGER 88.TT.UU. VY
INTEGER SX,8XL.SY,S8YL

X1 = MININUM X-YALUE

X2 HAXINUN X-VALVE

Y1 MINIMUN Y-VALUE

Y MAXINUN Y-YALUE

OO0

TIC = 10.

XRHG = RLOGIOCX2/X1)

FRHG = IFIR(ARKG)

IFCXRNG-FRNG .GT.0.>FRHKG = FRHEC +» 1.

CALL SVINDO(SX,SXL,8Y.8YL)
XLE = 10.++FRNC

XN = X2/XLE

M = ¥i

XL = X2 - XN

YL = Y2 -

CALL YUINDOCXM,XL,YN,YL)
CALL BOX(SX,SXL,S8Y,8YL)

JL = FRNG
KL = YL/TIC »
INTR = XL/FRHG
INTY = TIC
88 = 69
7T = 69
uu = 30
yv = 30
X2 = XN ¢ XL
YY2 = YN ¢ Y
C DRAV HORIZONTAL TICS
00 20 J=1,JL
C PUT 1M LOG TICS
D0 21 L=2.9,2
DD = (J-1)*INTX + XR ¢ ALOGIOCFLOATC(L))I®INTX
CALL MOVEAR(DD.,YN)
CALL DRUWREL(O.,U¥)
CALL MOVEA(DD.YY2)
CALL DRWREL(D.,-UU)
21 CONTINUE

b = JeIHTX + XN

00 22 JR=1.23

CALL MOVEA(O,YN)

CALL DRVREL(O0.,S88)>

CALL MOVEA(DB, YY)
22 CALL DRUREL(O.-88)
20 COKRTINUE

3:141:28 PN
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371
38
59:
60:
(3§
621
631
64
(3-3]
66!
67
68
69!
701

ORAV YERTICAL TICS

[z N x]

PO 30 Ke=i.KL
D = KeINTY
00 32 JR=1,2
CALL MOVERC(XN,D)
CALL DRVREL(TT.O)
CALL NOVEAR(XX2.D)
32 CALL DRUREL(-TT.,0)
30 CONTINUE
C INVOKE LINEAR-LOC TRANSFORMATION
CALL LOGTRMNC(1)
RETURN
EWD

48



ECLIPSE FORTRAN S, VERSION 3.2t ~- VEDMESOAY, NOVEMBER 19, 1980

11
H
LT
41
$
[ X
[ 4]
X
”
i0»
it
12

BOX.FR
SUBROUTINE BOXCIX,LX,IV.LY)

C P.R.STEVENSON

CALL SNINDOCIX.LX,1Y.LY)

CC ORAV BOX

cc

CALL MOVABSCIX, 1Y)
CALL ORVREL(LX.0)
CALL DRVREL(O.LY)
CALL DRVREL(-LX.0)
CALL DRUREL(O.-LY)
RETURN

END

5:20:36¢ Ph
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ECLIPSE FORTRAN S, VERSION 3.21 ~- WEDNESOAY. OECEMBER 3, 1980 0:32:3% PN

| 9]
21
3:
4
$:
61t
7
81
91
101
111
12t
131
141
15
161
17

AIOOOOAON

ROU

P.R
L]
NL
$
oX

TRACE.FR

SUBROUTINE TRACECA,ML,$,0X)

DIMENSION ACNL) ,

TINE TO PLOT ONE TRACE USING TEKTRONIX PACKAGE
.STEVENSON 11-23-88

ANPLITUDE .

NUNBER OF POINTS

=
= STARTING X COORDINATE
= YALUE OF EACH X INCRENENTY
CALL MOVEA(CS.AC1))
DO 1 J=2.NL
X = JeDR
CALL DRAVACX.ACJ))
CONTIKUGE
CALL TSEN®
RETURN

END

50



ECLIPSE FORTRAN 8. VERSION $.21 ~- TUESDAY, APRIL 21, 1981 10:35:10 aM
YRAT.FR
1: SUBRAUTINE VRAT(R,N.FQi.FQZ,0F)

21 c P R.STEVENSON 4-21-91
3 < THIS ROUTINE PLOTS SPECTRAL RATIOS IN A SENI-LOC FORMATY

43 c

L) REAL RN

6 DATA LL/'R*,’A’,°'T*,’Y*,'0'7
! INTEGER HX,HY,.LL(S)Y, ICHARCY)

8: INTEGER S8X.,SY,SXL.SYL

9 DATA SX.,8Y,SXL.,8YL/404,303,349%99, 2020/

103 DATA 121770/

111 IFCIZIT.NE.O)COTO £

121 OPEN 4.’ $TT0!°’

13 OPER S, °8TTIS®

141 CALL INITY(O)

19 CALL TERN(Z, 4096)

16 CalLL SETBUF(I)

17 CALL CHRSIZEC4)

18 CALL TSENS

193 CALL MITEK(1.,0)

20! 1217 = §

21 1 CONTINUE

22: CALL ERASE

X 3] Al = 0.

am RZ = 30.

29! CALL HPORT(FQ1,F02.A1,A2,9X,8XL.8Y,.8YL)

26 CALL TRACE(R.N,DF.DF)

271 CALL LINTRN .

28 CALL SVUINDO(O.409%.,0,3120)

29! CALL VVINDOCO.,409%..,0..,3120.)

30! NX = 404

3t NY = 2934

321 CALL MOVEACHX, KY)

33: ALH = -LINHGT(1)

34 XOFF = 8X ~ LINUDT(S)

335! YOFF = 8Y ¢ SYL/2 + LINWOT(3)

361 CALL NOVEACXOFF.YOFF)

371 00 10 J=1.8

38 ICHARCL ) = LLCJ)

39! CALL AROUTST( L., ICHAR)

40 YOFF = YOFF ¢ XLN

411 CALL WMOVER(XOFF.,YOFF)

421 10 CONTINUVE

43 CaLL TSENRD

441 RETURA

43 END



