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’ INTRODUCTION
4\ii.t.h the expansion of testing conducted under project BIFI, it is

clear that a high degree of automation is required in the data acquisi-
tion and reduction. When a Hewlett-Packard digital scanning snu-
became available for use in October 1968 it became possible to automate
to a high degree the daily propagation tests conducted over the BIFI
range (described in reference a). This memorandum deals with the BIFI
data acquision system located in Building 36, which is used in this
testing and the two FORTRAN V programs, S1298 and S1357, which are used
to reduce t.ho data.
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The daily propagation tests are conducted over the BIFI range,
shown in Figure 1. The range has a length of approximately 19 nautical
miles and has a depth of about 120 feet through most of its extent. At
Block Island, a projector tuned at 1702 Hz is bottom mounted at a
55 foot depth at point S. The receiving hydrophone is bottom mounted
near Fishers Island in 155 feet of water at point H. The receiving
station at Fishers Island is connecied by means of data transmission
lines to the Data Acquisition and Reduction Center in Building 36 at the
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laboratory, where the signals are recorded and analyzed. A reference
signal corresponding to the signal transmitted at Block Island is
received at the Laboratory from the Block Island station by means of
the Block Island telephone data line. Several frequency sensitive
reed relays are connected in the receiving circuits at Fishers Islend
and these permit remote control and calibration of the receiving system
from the Laboratory via the data transmission lines.

The receiving system in Building 36 is shown in Figure 2. The
signal from the receiving hydrophone is received via the Fishers Island
telephone data line, the CW signal is passed through either a 2 Hz or
0.1 Hz bandwidth filter prior to digitizing. The 2 Hz bandwidth filter
is used in the winter, spring, and fall when the signal to noise ratio
of the received signal is large and there is a large amount of fre-
quency smear in the signal. The 0.1 Hz bandwidth filter will be used
in the summer months when the signal to noise ratio of the received
signal is smaller than in other seasons and due to a lack of dependence
of the received signal upon the sea surface, thus, there is very little
frequency smear. The envelope of the filtered signal is then sampled
by the Hewlett-Packard scanner and digital voltmeter system and the
digital value punched in IBM cards at a rate of approximately 3.5
samples per second. The entire receiving system has a dynamic range of
better than 50 db. Over a range greater than 40 db the system is linear
to at least .2 db per 10 db step. The system noise is low enough to
permit measurement of signals of as low as -60 db relative to a 1 Dyne

per square em.

During the daily propagation tests, pulses 45 seconds long are
transmitted from Block Island. During each one minute interval the
signal is on for about 45 seconds and off for approximately 15 seconds.
The recording sequence during the tests is shown in Figure 3. First
the Block Island reference signal is recorded on IBM cards, prior to
the first signal sequence being received at Fishers Island, for more
than one minute or one cycle. Then the received signal at Fishers
Island is recorded for 15 minutes on cards. Finally, a calibration of
the system is performed. The calibration level is changed in equal
increments and a seme number of values are recorded at each level. The
format of the data on the cards is four digits representing an integer
followed by one digit which represents a negative exponent of the number
10 by which the first number is to be multiplied. Next the data is
reduced by means of a USL FORTRAN V Program, S1298 on the UNIVAC 1108

computer. '\ 0
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PROGRAM S1298

USL Program S1298, written in FORTRAN V language, is designed to
determine propagation loss and variance of signals received during the
daily propagation runs. The data obtained is arranged as follows:

1. One input data card.

2. Calibration cards with higher calibration levels preceding
lower levels.

3. The signal data cards in the order in which the data is taken,
as described previously.

The format of the input data card and the quantities inputted are
shown in Table 1. As seen in Figure 3 the first data recorded consists
of the Block Island reference signal. This signal is used in program
51298 for two purposes. First, since a complete signal cycle is one
minute in length from point A to B, we can compute the sampling rate
per minute as the number of samples in the period, EMIN. The reference
signal is also used to establish the time at which the signal is first
transmitted from Block Island (point B). From the known propagation
time (input parameter PROT which is 24 seconds for the present BIFI
range) and the time after the beginning of the received pulse at which
analysis is to commence (input parameter ENC which is 5 seconds for
present analysis) the program determines point C and the signal is
analyzed from point C to point D (DUR seconds long which is 30 seconds
for the daily propagation runs). The ambient noise is analyzed
commencing at point E. The distance from point B to point E is the
input parameter RAMB (74 seconds in the present analysis). The analysis
of ambient is conducted from point E to F (DURA seconds long which is
5 seconds in the present case). Analysis of succeeding pulses is
accomplished by incrementing points C and E by one minute (EMIN). The
number of pulses to be analyzed is given by INUM.

For each pulse analyzed,calculations are performed to measure the
maximum, minimum and average values of voltages over the pulse, and the
variance of the log of the voltage over the pulse. Also calculated is
the average value of the voltage representing the background noise.

A number of calibration levels (input parameter NCAL is the number
of levels) are analyzed. Each level has CAL measured values and the total
number of calibration values analyzed equals ICAL. The calibration
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equivalent level in db relative to 1 DYNE per square cm of the highest

calibration level is given by EQUL und each level is decreased by ECDP

db in each of the other calibration levels., The calibration equivalent
loss of the highest calibration level is given by EQUV,

EQUV = Ny - EQUL

where Ng is the source level and EQUL is the calibration equivalent
level, both in db relative to 1 DYNE per square cm. Each loss level

is incremented by ECDP db in each of the other calibration levels.

For each calibration level an average voltage level is calculated and an
array SIGJ(JJ) is set up such that

SIGI(JJ) = 20 Log (V)

where V 1is an average voltage and JJ = (1...NCAL) where SIGJ(1) is
the highest calibration and each succeeding value at the array repre-
sents a level with a calibration equivalent level of

EQUL - (JJ-1) * ECDP
or a calibration equivalent loss of
EQUV + (JJ-1) * ECDP

Having calculated the calibraticn levels and the maximum, minimum,
and average of each pulse received level it is possible to calculate
the propagation loss associated with the later three quantities. For
a given level of one of these quantities propagation loss is calculated
by either interpolating between or extrapolating beyond calibration
levels associated with distinct calibration levels equivalent losses.
Let x be the quantity whose associated propagation loss Py is desired to
be measured.

If x 1lies between two calibration levels then we interpolate
between those values and

P, = EQUL + ECDP * MM - (10.0 * LOG (X) - SIGJ (LL) * EDCP/
(S1GJ(MM) - SIGJ(LL))

where SIGJ (MM) and SIGJ (LL) are the values of SIGJ corresponding to
calibration values above and below x respectively.
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If x is greater than any calibration level then we extrapolate
beyond the upper calibration value and

Py = QUL - (10.0 * LOG(X) - SIGJ(1)) * ECDP/ (SIGJ(1) - SIGJ(2))

If x is less than any calibration level then we extrapolate below
the lowest calibration value and

Px = EQUL + (NCAL-1)*ECDP-(10.0%*LOG(x)-SIGJ(NCAL))*ECDP/SIGJ
(NCAL-1)-S7GJ (NCAL)

If the number of calibration values NCAL, is one it is assumed that
the recording system is linear between x and the calibration level and

Py = EQUL-10.0*LOG(x)+SIGJ (1)

If x is the average background noise level, P, is the propagation
loss which would be measured for a signal with a Ievel equal to the
background noise. This quantity AMB2, is a measure of the maximum
propagaticr loss which can be measured for a given level of background
noise. The background noise level AMB is related to AMB2 by the
relationship

AMB = - AMB2 + EQUL + EQUV

If the maximum or minimum level of signal plus noise fallas below
the background noise the quantity is set equal to 200 db propagation
loss. If the average value of signal plus noise does not exceed the
background noise then the average value of propagation loss is set
equal to AMB2 and GTR is set equal to one. This effectively states that
the average propagation loss is greater than AMB2.

For each pulse the maximum, minimum, and average values of propaga-
tion loss in db are printed out. Also printed out is the variance of the
propagation loss in db over the pulse length as well as the ambient in
db relative to 1 dyne per square cm, and AMB2 is db.

Also printed out are the average, of the number of pulses analyzed
of the maximum, and average propagation losses and the average variance
over a pulse. The variance of the maximum and average propagation loss
measurements of the number of pulses analyzed is also printed out. These
quantities are also punched on one output card, the format of which is
shown in Table 2. Also punched out on this card are sea state, and
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wind speed at the time of the tests and the value of GTR. This card
can be used as data input to Program S1357.

There are two printed outputs in program S1298 which can be used
as a check of the accuracy of the measurements taken. First the
voltage level in db of each calibration level is printed out so that
the linerity of the data acquisition and reduction system can be
verified. The second check concerns the exponents of all input data,
Due to the nature of the Hewlett Packard system the exponents of all
data, taken with a given maximum input level setting, have the same
value for the exponent. This value is inputted as the quantity EXP.
If the value of the exponent of any data point differs from EXP, then
the value of the exponent and its location in the data deck is printed
out. Thus it is insured that a faulty alignment of data card columns
in the data can be detected.

PROGRAM S1357

USL Program S1357, written in FORTRAN V language, is designed to
measure averages of the propagation loss and variance data obtained from
program S1298 and to plot these as well as theoretical predictions when
applicable on the calcomp plotter in a form such that the graphs may
be used in technical reports. The data is arranged as follows:

1. One input data card.
2. Input cards containing data of theoretical predictions.
3. Output cards from Program S1298.

4. Cards containing a list of sea states to be used as input
parameters.

5. Cards containing a 1list of wind speeds to be used as input
parameters.

The format of these cards is shown in Tables II to V.
Program S1357 is designed to generate as many as ten Calcomp plots

from a set of data generated by many propagation tests whose data has
been analyzed by means of program S1298.

S — —
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A sample plot of one of the ten graphs which can be obtained
is shown in Fig. 4. All values of propagation loss are plotted
versus sea state and wind speed. Average values of propagation
loss are also plotted against sea state and wind speed. The values
are compared with those predicted by the COLOSSUS equations. In the
second set of curves standerd deviations of each average value are
plotted. A special symbol is generated for data whose value for
GRT is one. This symbol indicates that the value plotted is an
indication of a minimum propagation loss which could be measured.

Average propagation loss determined by measuring an average
pressure level in a single pulse is compared to that determined by
measuring a maximum pressure level in a pulse in two graphs. Both
are plotted versus sea state and wind speed.

The average of the variances of propagation loss measured over
individual pulses is plotted versus sea state and wind speed. Values
-for which GTR equals one are not plotted.

The variance between pulses of measured propagation loss in a
given run determined by measuring an average pressure level in a
single pulse is compared with that of propagation loss determined
by measuring maximum pressure level in a pulse. This is done in two
graphs where both are plotted versus sea state and wind speed.
Values for which GTR equals one are not plotted.

If ISZ (see Table III) is set equal to one, only the four graphs
in which propagation loss is determined from average pressure levels
are plotted. - If ISZ equals zero, all ten graphs are plotted. If
ISEA is set equal to one, labels pertinent to "winter data" (small
positive to weak negative velocity gradients) are put on the graphs
while an ISEA of zero corresponds to "summer data" (weak negative
to large negative velocity gradients).

Tables are also printed out which list sea state or wind speed,
average propagation loss, number of values at the particular wind
speed or sea state considered and standard deviation of these values.

S
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SUMMARY

The current BIFI system of data acquisition and reduction of the
daily propagation tests brings a high degree of automation to the
processing of the acoustic data. In the future it is planned to
transmit signals at least in three different frequencies and to receive
these signals with hydrophone arrays located at Fishers Island and
Watch Hill and connected via telephone data links to the data reduction
laboratory at USL. It is planned to purchase Kennedy 1406 digital tape
recorder to replace the IBM card punch. This will increase the sampling
rate attainable from about 35 samples per second to 100 samples per
second. Since the Hewlett Packard System can scan through a maximum
of 100 channels with small modifications to the receiving systems and
programs one will be able to process data, in a manner similar to that
described in this report, at many frequencies and many receiving
hydrophones.

WILLIAM G. KANABIS
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FORMAT (21S, Fs.l, 6F5.0, F5.1, 2IS, 2FS.0, FS.1l, FJ.0)

INPUT

PARAMETER  COLUMNS

INUM

ICAL

EQUV

PROJ

ENC

CAL

EQUL

ISIG

NCAL

SS

WSPD

1-5
6-10
11-15

16-20

21-25

26-30
31-35
36-40

41-45

51-55
56-60
61-65
66-70
7175
76-80

Number of pulses to be analyzed

Total number of Cal values to be read in
Cal equivalent loss of first (highest value)
calibration (source level - cal equivalent
level (DB))

Propagation time in sec between source and
receiver

Time after leading edge of received pulse at
vhich sumation should begin (SEC)

Length of signal sample to be analyzed (sec)
Number of values in individual calibrations

Time after leading edge of transmitted pulse at
vhich noise should be sampled (sec)

Length of ambient desired to analyze

Cal equivalent level of first (highest) calibra-
tion level (db)

Total number of values of signal

Number of calibration levels

Increment in levels of calibrations (db)
Sea state

Wind speed (mph)

Value of exponent in all data

TABLE I

INPUT CARD FOR PROGRAM S1298




FORMAT 80 (Flo.5)

PARAMETER
SS

WSPD

AVE

EMAX2

AVAR

VAV

GTR

COLUMNS
1-10
11-20
21-30
31-40
41-50
51-60

61-70

71-80

USL Tech Memo
No. 2211-91-69

Sea State

Wind Speed

Average propagation loss measured over pulses
Average of maximum propagation loss measured
Average variances over pulses

Variance of maximum propagation loss between
pulses

Variance of average propagation loss between
pulses

1=propagation loss greater than AVE
O=propagation loss equal to AVE

TABLE II

OUTPUT CARD FROM PROGRAM 51298




FOPMAT 315, F5.0, 3I5

INPUT
PARAMETER
NC

ND

NS

EST

ISz

ISEA

COLUMN
1-5
6-10
11-15

16-20

21-25

26-30
31-35

USL Tech Memo
No. 2211-91-69

Number of prediction values

Number of data cards from program S1298
Number of sea states inclusive between lower
and highest values in increments 0, 0.5, 1,2,
3 ses e

Propagation loss value at origin of graphs
Number of wind speeds inclusive between
lowest and highest values in increments

0, 2.5, 5, 10, 15 ....

Number of graphs 0 =10 1 = 4

Season data was taken O = summer; 1 = winter

TABLE III

INPUT CARD PROGRAM S1357




FORMAT 5F10.5

NC = NUMBER OF CARDS

INPUT
PARAMETER

CSS
Cws
COoLU
COLL
Cw2

COLUMNS
1-10
11-20
21-30
31-40
41-50

USL Tech Memo
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Sea State

Wind Speed

Upper Propagation loss prediction
Lower Propagation loss prediction
Wind Speed (2)

TABLE IV

INPUT CARDS WITH THEORETICAL PREDICTIONS

PROGRAM 51357

e




NS

NW

FORMAT 8F10.5

INPUT
PARAMETERS

Z or 22

COLUMNS
1-10

11-20

21-3C
31-40
41-50
51-60
61-70
71-80

NUMBER OF SEA STATE VALUES
NUMBER OF WIND SPEED VALUES

2Z 1is wind speed (mph)

USL Tech Memo
No. 2211-91-69

They are inputed in ascending order of

magnitude

TABLE V

INPUT CARD LISTING SEA STATES OR WIND SPEED3

PROGRAM S1357
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Livig! 5iTY CALCULATIUI FOR LONG PULSES S1asg
UL ErSIOUN SLC (0 10000) » SIGC(LU00) v ESIG( 10000)+ESIGZ(1000)
1 WoF(LLOGY) v SIcedl00)

WRITE (4el13)

FOidAT (L0 MAXe 141lie AYER ARE PKOP LOSS IN DY, AMB IN DB REL LYNE
1 PLk SWUARE CM, VAK IS VARIANCE OF LOG PRES SQUARED)
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l o KWCAL o ECLP » SS » WSPD » EXP
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vl EMnX= bGUL = 1040%ALOGLY (EMAX= TOTA/DURA ) + SIGJ(1)
u Tu 22
92 Lu 3¢ LL = leiiCAL
IF (1U,U%ALOGLO(EMAX) ,GTeSIGJ(LL)) GO TO 33
2 Cunrlhut
EMaX = EQUL +CCAL*ECDP=(10,0%ALOGLU (EMAX=TOTA/DURA)=SIGJ(NCAL) )%
LECUP/Z(SIGU(HNCAL =1) = SIGU(NCAL) )
Gu TO g2
33 LO 34 MM = NCAL »le=1
IF (1U.,0%ALOGLO(EMAX) ,LTeSIGJ(MM)) GO TO 35
34 COi.Tlivue
EMAX = EQUL =(10,U*ALUG10 (EMAX ~TOTAZDURA) =SIGJ(1))*ECDP/(SIGJ(1)
1 = SleJ(2))
Gu TO zé
35 EMihX = EQUL + ECDP#MM <« (10,0%ALOG10(EMAX=TOTA/DURA) =SIGJ(LL
1))= ECLP/ (SIWJd(MM) = SIGJ(LL))
¢2 IF (EMIN = TOTA/UURA ) 23,23,24
¢3 EmIN = +200.0
6o TJOo 25
<4 IF ( NCAL = 1) 93,930,94
93 EmInNT EQUL = 10.0%ALOGL1Q(EMIN= TOTA/DURA ) + SIGJ(1)
GO TJO 25
94 DO 37 LL = 1eNCAL
It (10,0%ALUGLO(EMIN) ,6GT+SIGJ(LL)) GO TO 43
37 Cul.TINUE
EMIN = EQUL +ECAL*ECDP=(10,0*%ALOGL10(EMIN=TOTA/DURA)=SIGJ(NCAL))=*
LECLP/Z(SIGJ(NCAL =1) = SIGU(INCAL) )
GO TO &5
43 DU 40 MM = NCAL s19=1
IF (10,0%ALOGLO(EMIN) LTeSIGJ(MM)) GO TO 46
40 Cui.TINUE
EMIN = EGUL =(1U.0*ALUG10(EMIN «TOTAZ/DURA) =SIGJ(1))*ECDP/(SIGJ(1)
1l = 5164(2))
GU TO 5
46 EMIN = EOUL + ECUP®*MM = (10,0%ALOGL1O0(EMIN=TOTA/DURA) =SIGJ(LL
1)) ECUP/ (SIVJ(MM) « SIGJ(LL))
<5 IF (TOT/ZvUKR = TUTA/DURA ) 26026927
26 AyLRs AMbe
Olhn - 1.0
GO TO 28
¢? IFr ( WCAL = 1) 95495196
95 AviiRs EGUL = 10«0%ALOGLG(TOT/DUR = J10TA/DURA) +S1GJ(1)
v 1u 28
96 bu 35 L = 1enCiil
Ir (10,0%ALOGLO(TUT/ZUUR) e6TeSluUlLL)) 6O TC U4
o CunTInuL
AVLR = EQUL +ECHL#*ECOP=(1U,0%ALOGLU(TUT/DUr=TITAZDURA)=SIGJ(NCAL))
1*LLOF/ (S1oJ(HICAL=1) = SIGU(NCAL) )
Gu TU 2b
w4 Ou 41 4 = NCAL rloe=1
Ir (LU, u%ALUGLO(TUT/LUR) oL TeSIOY(r)) GO TL 47
41 Cui.Tlnut
AviR = EGQUL =(1LusALULLO0(TOT/LUIR=TOTA/ZDURA)=S1GJ (1)) %ECDR/
1(5.60(1) = SIGU(2) ) A-3 USL Tech Memo
Nn. 2211-91-A9
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Gu TC &b

47

el

13
10

14
3

65

Ayt = bkuuk + ECOMeMMa(10,08ALUGL10(TOT/DUR=TOTA/DURA) =SIGU(LL

1))» wCuP/z  (5I0J(MM) = SI6GJILL))

Vai. = TUTS/ZULUR = (TO¢/DUR) *%2,0
Ao ==aMBe +EwUL +LGUY

Ayve = wVE + AVER

Ayan = AVAM + AmMiH2

AvaR = AVAKR + VAK

ErinXxe = EMAXZ + EMAA

Vidax = VMAK 4+ EMaXs¥*2,0

VAv = VAV + AVER*x2,0

WKLITL (9el3)EMAREMIN sAVER» VAR, AMB,AMB2
FOiAAT (6(F1045))

Cui.TInuL

Ay. = AVE / FLOAT(INYM) EsTQ‘UALITY?RLCTIm
AyAR = AVAR/ FLOAT(INUM) THIS PAGE IS BES' &0 ' 0DC
A\ AM = AVAM/ FLOAT ( INUM) FROM COPY FURNISHED

EMAX2 = EMAX2 / FLOAT (INUM)

VMAX =  VMAX/FLOAT(INYM) = EMaX2%%2,0

VAv = VAV/FLOAT(INUM) = AVE*%2,0

WRiTE(4el4) EMAX2 y AVE o AVAR 1AVAM
FORMAT(Fl0.5010X¢2FL10,5 010X » FlUue5 )

WRITE (4031) Vi“AX» VAy

FORMAT (F1l0¢5010X¢F10.5)

WRITE ( 9965) SSo WSPD » AVE , Ei4aX2 » AVAR ¢ VMAX » VAV ,GTR
FORMAT ( BF10.5 )

ENU

USL Tech Memo
A4 No. 2211-91-69
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BlF1 PLOTS Sivas

LDIMENSION CoLU(100) , COLL(100) » Xx(2000) » Y(20UU) » LATA(1024) ,
1C55(100) ,CWS(100) , FN(IUO) » VC10U) o ZC10U)»S(1u0)»S1(100)
1 S2(100), W(l0O0) , CW2(100) » XX(2000) » 22€(100) » FM(100) »

1 YY(2000) » YYY(2000)r YYY1(2000) , YYY2(2000), Ww(100)» WWW(1l00
1) » WWwl(100) , Www2(100) , GTR(2000) e GTA(LO0U) » WL(3)

1 oXL(3) v YL(3) » 2L(3) o XXL(3) o 22L(3)

CALL PLOTS (DATA(1),102400)

CALL PLOT (0eUy 0,0 » =3 )

CALL SYMBOL (50 y 1,0 ¢ De2) +15HW KANABIS S1357»90,0 ¢ 15 )
READ (391) NC » ND o NS +EST oNW ,15¢ ISEA

FORMAT (315 +F5.0 315 )

READ (3,2)(CSS(I) 4 CWS(I) ,COLUCL) » COLLC(I)oCWR2(L)y» I=1,NC)
FORMAT (SF10.9)

READ (3,3)(X(I) o Xg(1)e YCI) oYY(L) » YYY(I)p YYYR(L)0oYYY2(I),GTR
1(I)eI= 1,ND)

FOKMAT (8F10,5)

WRITE (4,96) XX(7)

WR1TE (4996) XX(8)

FORMAT (F10,9)

DO 30 I= 1,2

CALL PLOT (20¢0r (o0 ¢ =3 )

Y(ND +1) = EST

Y(ND +2) =10.,0

COLU(NC+1)= EST oy pracTIcS®
COLU(NC+2)=10,0 pEsTQUNIT
COLL (NC+1)= ESI s 7ACE 15 B0 70090

COLL (NC+2)=104U s COPY F

IF(1,£Q,2 ) 60 TO 13 FROM 00

X(nD +1) =0,0

X(ND +2) =1,0
CSS(NC+1) = 0.0
CSS(NC+2) = 1,0V

GO TO 23

XA(ND +#1) = Q.U
XX(ND +2) =5,0
CWwS(NC +1) = 0.0
CwSI(NC +2) = 5.0
CWw2(NC +1) = 0.0

Cw2(NC +2) = 5,0

CALL LINE (XXeYy Nyy 1o=1r 5 )
DO 71 L = 1,nD

XXL(1)= XA(L)

XXL(2) - 000

XXL(3) = 5,0

YL(1)= Y (L) +1,0

YL(2) = EST

YL(3) = 1000

CALL LINE (XXL ¢ YL 1 01,0, 2))

COINTINVE

CALL LINE (CWS o CuLL » NC 4 10 1y ¢o)

CALL LINE (CWS » CoLU » NC 4 10 1y & )

CALL LINE (CW2 » CoLL » NC 4 1y 1y 10)

CALL LIMNE (CW2 4 CulU » NC , 1» Lo L&)

GO TO 22

CALL LINE (Xo Yy gy Llo=lr 3 ) USL Tech Memo
bo 72 L = 1,ND B-1 No. 2211-91-69
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24

100

104
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UATE 140309 PuOE
IF  (GTR(L).LT+0.,5) 60 TO 72

XL(l) = Xx(L)

XL(2) = u,0

XL(3) = 1,0 TnIBPAQEISBssTQUALITYPRACIIGHHG
YL(2) = EST FROM COF -

YL(3) = 10,0

CALL LINE ( XL » YL 'l 01,1,21)

CUNTINUE

CALL LINE (CSS 4y CoLL » NC , 10 1, cB)
CALL LINE (CSS 4 COLU » NC 4, 10 1y 4 )
CALL AXIS (0,0 » y.0 ¢122HPROPAGATION LOSS IN LB»22,10,0¢90,0,

1Y(ND+1) » Y(ND +2) 4100 )

IF(I,EQ,2 ) GO TO 15

CALL AXIS (0,07 Qege 9HSEA STATE?9012¢00040sX(ND+1) ¢ X(NU+2) ¢10.0)
GO TO 2%

CALL AXIS (0.000,0,27HWIND SPEED (MILES PER HOUR)¢27¢12,004»
1 XX(ND+1) o XX (NU+2),10,0 )

CALL SYMBOL(2¢01940,0414916HPROPAGAT 10N LOSS»0,0018)

CALL SYMBOL(3¢Up8e590,100 OHVERSUSI 0,006 )

IF(I,EQ,2 ) GO TO 14

CALL SYMBOL(2¢0984090,14918H SEA STATE v0,0018)

G0 7O 24

CALL SYMBOL(2¢098eup0,14918H wIND SPEEU v0,0018)

CALL SYMBOL(2eU9p7e5)0,14918HFREQUENCY 1700 HZ00,0018 )

IF(I.EQ,2 ) GO TO 61

CALL SYMBOL(1e¢5+7¢000¢10 ¢4,0,0,=1)

CALL SYMBOL(16¢596¢750410928,0,0,=1)

IF  (ISEA,EQ,1) 6o TO 100

CALL SYMBOL(2eU¢7¢09¢1¢326PRECICTION FUR NEGAT .VE GRAUVILENT»0.,0032)
CALL SYMBOL(2¢096¢75061931HPREDICTION FOR ISOTHERMAL WATER¢0,0031)
GO TO 104

CALL SYMBOL (2¢C»7e000¢1y37HLOWER PREUVICTION FOR ISOTHEKMAL WATERe
1 0.0' 57)

CALL SYMBOL(2¢0960759¢1p37HUPPER PREOLACTION FOUR ISOTHEKMAL WATER,
1 0,00 37)

CALL SYMBOL ( 1.506.500.1“.5'0.00-1 )

CALL SYMBOL (2,006,500 ,10013HMEASURED LOSS0,0,13 )

CALL SYMBOL ( 440,6,509e1¢ 590,00~ )

CALL SYMBOL ( 4,0,6,60941021¢0,09=2 )

CALL SYMBOL (4,50,6,509¢1¢12HMINIMUM LOSSe0.0r12)

G0 TO 69

CALL SYMBOL ( 1e5 974000 «10 , 4, 0e0 r=1)

CALL SYMBOL ( 145 964750 ,10 4, 28, Ue0 »=1)

CALL SYMBOL ( 15 3645090 ,10 , 14, U.0 »=})

CALL SYMBOL ( lob 00.25' .10 ’ 15' U.U 0-1)

IF (ISEA.,EQ.,1) Gg TO 10¢

CALL SYMBOL(2e09p 7609 el 4THPREDICTION FUKR NEGATIVE GRADIENT (REFEREN
1Ct- )'0.00“7)

CALL SYMHOL (260966790 ¢1¢40HPREVICTICIN FUK 1SOTHERMAL WATER(REFLREN
1CE )e0,Up46 ) ‘

CALL SYMBOL(2¢U060e9 el o SIHPREDICTION FOR NEGATAVE GRADIENT(BLOCK I
1SLAND UATA) »0eU,51)

CALL SYMBOL(2eUp6e290¢19SUHPREUICTIVIN FUR ISOIMERMAL WATEK (oLuCK |
1SLAND DATA) »0.0,590)

6V TO 105
lu2 CALL SYMBOL(2eUp7e0U00 ¢l 9S2HLOWER PREWAICTION FOR ASUMHERMAL WATEK(R
1EFeRENCE )o D,U,52) USL Tech Memo
B-2 No. 2211-91-69
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20

47
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16
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CALL SYMBOUL(2¢U90e759¢1952HUPPER PREVICTION FOR LSOTHERMAL WATEK (K

1EFERENCE )

’ 0.0052)

CALL SYMUBOL(2eUp6e50041,56HLOWER PREDICTION FOR ISOTHERMAL WATER(D
1LOCK ISLAND DATA)ry,0056) 3
CALL SYMBOL(2¢096025¢.1956HUPPEK PREUICTION FOR ISOTHEKMAL WATER(b
1LUCK ISLAND DATA)ry,0056)

CALL SYMBOL
CALL SymBoL
CALL SYMBOL
CALL SYMBOL
CALL SYMBOL

( 165974250410,500,0,=1 )

(2,007,250 ,10013HMEASUKED LOSS,0,0,13

( “.0'7.25'.1' 5'0.0"‘1 )
( 440,7,3594102140,0,=) )
(4,507,259 919 12HMINLMUM LOSSe0,0012)

IF(I,EQ,2 ) GU TO 20
Do 7 K= 10 NS
FN(K) = 0,0

FM(K) = 0,0

V(K) = 0,0

WW(K) =0.0

“N“(K) - 0.0
WWwl(K) = 0.V
NW*Z(K) - U.U
GTA(K) = 060

W(K) = 0,0

GO TO 28

DO 47 K= 1o NW
FN(K) = 0,0

FM(K) = 0,0

VIR) = 0,V

WwW(K) =0.0

WWW(K) = 0,0

Wwiwl (K) = 0.V

wawe (K) = 0,0
GTA(K) = 0.C

W(K) = 0.0

DO 4 J=1,ND
IF(I,EQ,2 ) GU TO 16
K = 2.0%X(J) +1,0
WRITE ( 4995 ) K
GO TO 25

XX(J) = XX(J)/ 5,0
WRITE (4996) AX(7)
WRITE (4,96) XX(8)

K =2,0%XX(J) +1,0
WRITE ( 4095 ) K
IF(K.GT.B) K= Rk = K/3
WRITE ( 4095 ) K
IF(KeGT.6) K= K = )
WRITE ( 4995 ) [
IF(KeOGT,10)K= K = )
WRITE ( 4095 ) K
FORMAT (1Y)

FN(K) = Fu(K) + 1,0
IF  (GTR(J),6T«0,5) GTA(R) = Ll
W(K) = w(K) + Y(J)
Wwikh) = ww(K) + YY(J)

VIR) = V(K) + Y(J)*%2,0
IF (GTR(J) 46T ,00e5) GO0 710 99

FM(K) = FM

Wea(K) = wwwiK) + YYY(U)

(K) + leu
B-3

)

USL Tech Memo
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Wl (K) = WWW1(K) + YYY1(K)
TwWNn2(K) = WWn2(K) + YYY2(K)
99 WRITE (4,11) FIN(K) o W(K) , V(K) v K
1l FUKMAT ( 3F10.1 , 110 )
4 CONTINUE
IF(I,EQ.,2 ) GO TO 18
READ (3/,6)(Z2(K) » K= 1#NS )
GO TO0 2o
lo READ (3,6)(2Z(K)y» K= 1oNW )
o IF(I,EQ,2 ) 6O 7O 17
Do 5 K= 10 NS
IF (FN(K),0T,0.5) GO TQ 200
FN(K) = FN(K=1)
W(R) = W(K=1)
WW(K) = Ww(K=1)
Z(R) = Z(K=1)

V(K) V(K=1)
GO To 5
200 W(K) = W(K)/FN(K)
WW(K) = ww(K)/FN(K)
S S(K) = SQRT( VIK)/ZFN(K) = w(K)*%2,0 )
GO T0 60

17 DO 45 K= 1, Nw
IF (FN(K),6T,0¢5) GO TO 201 |
FN(K) = FN(K=1)
W(K) = W(K~1)
WW(K) = wWw(kK=1)

2Z(K) 22 (K=1)
V(K) = V(K=1)
GO TO 45
201 W(K) = W(K)/FNI(K)
WW(K) = WW(K)/FN(K)

45 S(K) = SQRT( VI(K)/FN(K) = w(K)*x2,0 ) g
6V CALL PLOT (20404040, =3)
6 FURMAT(8F10,5)

IF(I1,EQ,2 ) GO TO 19

(010 12 K =1r Ns

S1(K) = W(K) + S(K)
L2 S2(K) = W(K) = S(K)
GO 10 27
19 Do 42 K = 1» g
S1(K) = W(K) + S(K)

42 Se(K) = W(K) = S(K)
IF(l,EQ,2 ) GU TO 62

27 W(NS+1) = gSI
W(NS+2) =10.,0
S1(NS+1) = EST
S1(NS+2) =10.U
SZ(NS+1) = EST
S2(NS+2) =10.U

CSS(NC+1) = 0.0
CSS(NC+2) = 1,0
Z(NS+1) = 0V
Z(NS+2) =3 Y

CALL LINE (ZoWrniSe 1019 5 )
bv 81 L= 1'NS
IF  (GTA(L)LTe0,®5) 60 TOU 81 USL Tech Memo

ZL(1)= 2Z(L) B4 No. 2211-91-69

5 - _




UVATE 140369 PaGE

L2y = 0,0

2L(3) = 1,0

WL(1)= w(L) +1,0

wb(2) = kST

wL(3) = 10,0

CALL LINE ( 2L » WL 1} v1,1,21)

81 CUNT [NUE
CALL LINE (2+sS1,NS, 19=1» 22)
CALL LINE (Z29S€yNS, 1,=1y 23)
CALL LINE (CSSrCOLUJNCe 10 10 &)
CALL LINE (CSS+COLLWNCe 10 109 28)
CALL AXIS (040¢ Qeus 9HSEA STATEP?99124¢000eUpX(IND+1) , X(ND+2) »1U40)
CALL AXIS (0,0 4, 0.0 ¢22HPROPAGATION LOSS IN uB#22,10,0090,0,
1LY(ND+1) , Y(ND +2) ,10.,0 )
CALL SYMBOL(2¢U»9eus0,14918HPRUPAGATIUN LOSS»0.,0018)
CALL SYMBOL(34Uy8e5y0,109 6HVEKSUS»(,006 )
CALL SYMBOL(2+0,8s000,14018H SEA STATE 00,0018)
CALL SYMBOL (2¢Up7¢590,1401BHFREQUENCY 1700 HZ00,0018 )
CALL SYMBOL(1e¢997e000e10 v4,0,0,=1)
CALL SYMBOL(1e5)6¢750,10928,0,0,~1)
IF (ISEA.EQ.,1) Gy TO 101
CALL SYMBOL(2¢Up7e09o10¢32HPREDICTION FUR NEGATIVE ORADIANT»0.0032)
CALL SYMBOL (240964759 41931HPREVICTION FUR ISOTHERMAL WATER»0,0031)
GO TO 106
lul CALL SYMBOL(2e0U)7¢00041y37HLOWER PREUICTION FOR ISOTHERMAL WATER,
2 0,0, 37)
CALL SYMBOL(2+U)6¢75941,37THUPPEK PREUICTION FOK ISOTHEKMAL WATER,
1 000' 37)
106 CALL SYMBOL (145016,50061005,040,=1)
CALL SYMBOL (2¢006,500410014HAVERAGE VALUES, 0,001y)
CALL SYMBOL ( 4,0,6,50941¢ 500,0,~=3 )
CALL SYMBOL ( 440,6,6094192190,0,~1 )
CALL SYMBOL (4,50,6,50)¢1¢12HMINIMUN LOSSr0.0012)
CALL SYMBOL (1¢516,2504¢10022¢0,00~=1)
CALL SYMBOL (2¢006,259410924HUPPER STANDARL DEVIATIONIU,0,24)
CALL SYMBOL (1+¢5¢16,00041002300,00=1)
CALL SYMBOL (24¢006,000¢10024HLOWER STANDARD DEVIATIONIU,0,24)
WRITE (4,10)
10 FORMAT ( S0H StEA STATE AVEK LOSS WNUM VALVES STANDAKD UEVIATION)
DO 8 Mz 1/NS
9 FORMAT (4F10,5)
8 WRITE (499) 2(M) » wW(M)y FN(M) , S(M)
IF  (IS2,eG,1) 60 TO U

WW(NS +1) = LEST

WW(NS +2) = 10,0
wew(NS +1) = 0,0
Whw (NS +#2) = 10y
WWwl(NS +1) = 0.0
WWwl(NS +2) = 5,0
wWWw2 (NS +1) = Qey
www2 (NS +2) = 5,0

CALL PLOT (20400 Ue0 » =3 )

CALL LINE (2 We NSy 1 1 » 9)
CALL LINE (2 WWe NSy 1 9l 4 4)
VO 82 L= 1¢NS

IF (GTA(L),LTe0,5) GO TO B2

ZL(1)= Z(L)
ZL(2) = u,0 USL Tech Memo
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2L(3) = 1,0

wL(1)= wW(L) +1,0

wWL(2) = &ST

wL(3) — 10,0

CALL LINE ( 2L » WL Py v1,1,21)
CONT INUE

CALL AXIS (0,0 , y,0 »22HPROPAGATION LOSS IN UBs22,10,0¢90,.0,
1Y(ND+1l) , Y(ND +2) ,10.0 )

CALL AXIS (0,0¢r 0e0r 9HSEA STATE?9912¢0,0e0oX(ND+1) o X(ID+2) ¢1UL0)
CALL SYMBOL(2.0,940+0,14918HPROPAGATION L0SSr0,0018)

CALL SYMBOL(3.0,8¢590,100 6HVEKSUSIO,Ur6 )

CALL SYMBOL (2¢09)8¢0,0414918KH SEA STATE v0,0018)

CALL SYMBOL(2¢007¢590,149018HFREQUENCY 1700 HZ2v0,0018 )

CALL SYMBOL(Z.U.7.00'.10 '4,0,0,~1)

CALL SYMBOL(2¢997e00 ¢1¢32HMAXIMUM OVER PULSE 1040032)
CALL SYMBOL(2¢Uy6¢7504109 5,0,0,=1)
CALL SYMBOL (295964759419 31HAVERAGE UVER PULSE 010,0031)

CALL SYMBOL (“.75.6.75'.1' 5'0.0'-1 )

CALL SYMBOL (4,75,6.,85)4102190,0,=1 )

CALL SYMBOL (5,00,6,75)1¢12HMINIMUM LOSSe0.0012)
CALL PLOT (20+0¢ 0,0 ¢» =3 )

DO 205 K= 1/NS

IF (FM(K),6T.,0.5) GO TO 202

WWW(K) = WwWW(K=1)

WWW1(K) = wwWl(K=1)

WWW2(K) = wwWww2(K=1)

Z(K) = 2(K=1)

G0 TO 205

WWW(K) = WWWIK)/FM(K)
WWWL1(K) = WWW1(K)/FM(K)
WWW2(K) = WWW2(K)/FM(K)
CONTINUE

CALL LINE (Z » wWWwe NS» 1 o1 , &)

CALL AXIS (0,000,0, SB8HVARIANCE »8¢10,990, s WWW(INS+1) » WWW(NS+2) 210,0)
CALL AXIS (0407 Qeus 9HSEA STATEr 9012605040 X(ND+1) s X(ND+2) ¢10,0)
CALL SYMBOL(2¢099¢0¢0414¢18H VARIANCE 10.,0018)

CALL SYMBOL (3¢098e¢590,100 6HVERSUS» 0,006 )

CALL SYMBOL (2¢U98¢0+0,14918H SEA STATE 10,0r18)

CALL SYMBOL(2¢097¢990,14918HFREQUENCY 1700 HZr0,0018 )

CALL SYMBOL(2e¢0,7¢000410 ¢4,0,0,=1)

CALL SYMBOL(2¢59740s+1932HVARIANCE (GVEKR PULSE 10.0032)
CALL PLOT (20¢09 0e¢0 ¢ =3 )

CALL LINE (Z ) Wwwly NS¢ 1 1 , 5

CALL LINE (Z o WwW2» NSr 1 1 , 4 )

CALL AXIS (04000,0, BHVARIANCE »8¢10,090, s WWW(NS*+1) r wWW(NS4+2) 901Ue0)
CALL AXIS (0,0¢ 0e0y GHSEA STATE? 99124V 00,X(ND+1) o X(ND#+2) »10,0)
CALL SYMBOL (2409940904149 16H VARIANCE P0,Vr18)

CALL SYMBOL(34098¢590,100 OHVERSUSrU,Ur0 )

CALL SYMBOL(24¢098¢0s0,14918H SEA STATE 0,0018)

CALL SYMBOL (2e¢Up7¢590414918HFREQUENCY 1700 HZr0,0018 )

CALL SYMBOL(2¢0yT7¢000e10 +14,0,0,=1)

CALL SYMBOL (24907600 ¢1932HVARIANCE UF AVERAGE UVEK PULSE 1040032)
CALL SYMBOL (2¢0,60750,100 5)0,0,=1)

CALL SYMBOL(2¢959)6¢75041931HVARIANCE OF MAXIMUM OVER PULSE ¢04U¢31)
GU TO 30

22(lNW + 1) = 0,0
ZL(NW + 2) = 5,0 USL Tech Memo
W(NW +1) = EST B-6 No. 2211-91-69
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W(wWw +2) = 10.0

T
SL(NWw +1) = EST S A
SL(NW +2) = 10.0

S2(Nw +1) = EST

S2(NW +2) = 1040

CWS(NC  +1) = 040

CNSINC +2) = 540

CW2(NC +1) = 0,0

CW2(NC  +2) = 5,0

CALL LINE (ZZ oW ,NW , 10105)
DO 83 L= 1/NW

IF (GTA(L),LT«0,5) GO TO 83
221.(1)= Z2(L)

ZZLgZ) - 0.0
22L(3) = 5,0
wWL(1)= w(L) +1,0
WL(2) = EST
WL(3) = 10,0

CALL LINE (2ZL ¢ WL 'l 01,1,21)
83 CONTINUE
CALL LINE (ZZ€ »S1 o NW 01,=1,22)
CALL LINE (22 +»S2 » NW ¢1,=1,23)
CALL LINE (CWS ¢ COLU » NC o1,104)
CALL LINE (CWS ¢ COLL » NC 01,1028)
CALL LINE (CW2 ¢ COLU » NC o01,1014)
CALL LINE (CW2 ¢ COLL ¢ NC »1,1,15)
CALL AXIS (0+000,0,27THWIND SPEED (MILES PER HOUR)127012.90¢»
1 XX(ND+1),XX(NO+2),10,0 )
CALL AXIS (0,0 , 0,0 ¢22HPROPAGATION LOSS IN UB»22,10,0090,0,
1Y(ND+1) , Y(ND +2) ,10,0 )
CALL SYMBOL(2¢099¢0,0,14918HPROPAGATION LOSS¢0,0018)
CALL SYMBOL (3¢098¢590,1090 6HVERSUS»0,006 )
CALL SYMBOL(2¢0)8¢090,14918H WIND SPEED 00,0918)
CALL SYMBOL(2¢097¢590,14918HFREQUENCY 1700 HZ00,0018 )
CALL SYMBOL ( 165 974000 10 » &, 040 »=1)
CALL SYMBOL ( 1¢5 ¢6¢75r ,10 4 28, 0Ve0 ¢r=1)
CALL SYMBOL ( 1¢5 96¢500 ,10 » 14, 0,0 ¢=1)
CALL SYMBOL ( 145 96¢250 ,10 4 15, 00 0=1)
IF (ISEA.EQ.,1) 60 TO 103
CALL SYMBOL(2¢0y7¢0y¢104THPREDICTION FOR NEGATIVE GRAVIENT (REFEREN
1CE )00,0,47)
CALL SYMBOL(2¢0)6675¢¢1946HPREDICTIUN FOR ISOTHERMAL WATER (REFEREN
1CE )10,0,46 )
CALL SYMBOL (24096659 1¢SIHPREDICTION FOR NEGATIVE GRADIENT(BLOCK I
1SLAND DATA)»0.0,51)
CALL SYMBOL (240964259 ¢1950HPREDICTION FOR ISOTHERMAL WATELR(BLUCK I
1SLAND DATA)»0.0,50)
GO TO 107
103 CALL SYMBOL(2¢097¢000s¢1,)52HLOWER PREUICTION FUR ISOTHERMAL WATER(R
1EFERENCE )o 0,0,52)
CALL SYMBOL(2¢096¢750¢1)52HUPPER PRLUICTION FUR 1SOTHEKMAL WATER(R
1EFERENCE )o 0.0,52)
CALL SYMBOL(2¢0,66e500¢1,50HLOWER PRLUICTION FOR 1S0THEKMAL WATER(B
1LOCK ISLAND DATA)r0.0056)
CALL SYMBOL (260960250 ¢1956HUPPER PREVICTION FUR ISOTHEKMAL WATGR (U
1LOCK ISLANV DATA)ry,0056)
107 CALL SYMBOL (1¢506,000¢1002300,00=1)
CALL SYMBOL (2¢006,000610024HLOWER STANUARL DEVIATIUNIU,0,24)
B-7




v

90

80

84

209

CALL
CALL
CALL
CALL
CALL

SYMBOL
SYMBOL
SYMBOL
SymsoL
SYMBOL
CALL SYMBOL
CALL SvmBoL
WRITE (4,90)

(105'50750010022'000"1)
(16505,500¢1005,0,0,=1)

(“.25'5.55' .1' 5'0.0'-1
(4,259)5,65901021¢00,0,=1

(2¢005,500010014HAVERAGE VALUES,

DATE 140369 PaAGE

(2¢005,750¢10024HUPPER STANDARD DEVIATION»0,0,24)

0.0014)
)
)

(4,505,559 919 12HMINIMUM LOSSr0,0012)

FORMAT ( S0H WIND SPEERAVER LOSS NUM VALVES STANUARD UEVIATION)

DO 80M= 1,Nw
WRITE (4,9)22(M)
IF (ISZ,EW,1)
WW(NW +1) =
WW(NW +2) =
WWW(NW +1) =
WWW(NW +2) =
WWW1(Nw +1) =
WWW1(NW +2) =
WWw2(Nw +1) =
WWW2 (NW +2) =
CALL PLOT
CALL LINE

» W(M), FN(M)
6o TO 30

v S(M)

EST
10,0
0,0
10.0

0.0

5.0

0.0

5,0
(20400 Q0,0 ¢ =3 )
(ZZ. Wo Nwo 1
CALL LINE (24, Wwe Nwe 1
DO 84 L= 1/NW
IF  (GTA(L)LTe0,5)
ZZL(1)= 2z(L)
Z2L(2) = 10,0
2ZL(3) = 5,0
WL(1)= w(L) +1,0
wWL(2) = EST
UL(S) - 10.0
CALL LINE (22L
CONTINUE

CALL AXIS (0,0 ,
1Y(ND+1) , Y(ND +2)

'l
vl

GO TO 84

wL vl '1'1021)

v10.,0 )

F O
-~ ~

0.0 ¢22HPROPAGATION LOSS IN 0B»22,10,0090,.0,

CALL AXIS (0,000,0,27HWIND SPEED (MILES PER HOUR)»27012,+0.»

1 XX(ND+1),XX(ND+2),10,0 )
CALL
CALL

CALL SYMBOL (2¢098+000,14918H WIND

SYMBOL (2409940904149 18HPROPAGATION
SYMBOL (3409845904100 6HVERSUS»0,0r6 é
SPEED

L0SS¢0,0,18)
00,0018)

CALL SYMBOL(2+U)7:5,0,14918HFREQUENCY 1700 HZ00,0018 )

CALL SYMBOL(2¢0)7¢00s¢10 +490,0,=1)

CALL SYMBOL(2¢597¢0041¢32HMAXIMUM OVER PULSE 0040032)

CALL SYMBOL (2409647504109 5,0,0,=1)

CALL SYMBOL (249964750 ,1931HAVERAGE QVER PULSE 10.0031)

CALL SYMBOL ( 445)6,759410 500,0,=1 )

CALL SYMBOL ( 44596,85941121¢0,0,=1 )

CALL SYMBOL (5,0006,75941¢12HMINIMUM LOSS¢0.0012)

CALL PLOT (20¢0¢ 040 » =3 )

D0 245 K= 1eNw

IF (FM(K),6T,0+5) 60 TO 203

WWW(K) = www(K=}1)

Wwwl(K) = wwwl(K=1)

WWW2(K) = wWwW2(K=1)

2Z(K) = 2Z2(K=1)

60 TO 245

WAW(K) = WWWIK)/FM(K) USL Tech Memo .,
WWwwl(K) = WWW1(K)/FM(K) B-8 No. 2211-91-69 |




»

CALL
CALL
b CALL

o

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
END

VDATE 140369 PAGE

WWW2(K) = WWW2(K)/FM(K)
245 CONTINUE

LINE (22, wWWe NWe 1 o1 , &)
AXIS (0,000,0,8HVARIANCE 189104990, WWW1(NW+1) s wWW1 (NW+2),10,)
AXIS (04000,0,27HWIND SPEED (MILES PER HOUR)927012,¢0,»

1 XX(ND+1),XX(ND+2),10,0 )

SYMBOL (2¢0909¢090,1%918H VARJANCE 00,0018)

SYMBOL (3¢098¢5,0,100 6HVERSUS¢0,006 )

SYMBOL (2¢098¢090,14918H4 WIND SPEED 00,0018)

SYMBOL (2¢097¢5,0,14918HFREQUENCY 1700 HZ200,0018 )

SYMBOL (2¢097¢000410 04,0,0,=1)

SYMBOL (2¢5+7¢0¢+1¢32HVARIANCE OVER PULSE 010,0032)
PLOT (20409 0,0 ¢ =3 )

LINE (22, WyWiy NWe 1 3 , 5)

LINE (2Z, WwWw2s¢ NWe 1 o1 , &)

AXIS (0¢000,0,8HVARIANCE 189104990, WWWL(NW+1) o wWW1 (NW+2),10,)
AXIS (0.000,0,27HWIND SPEED (MILES PER HOUR)¢27¢12,¢040

1 XX(ND+1),XX(NU+2),10,0 )

SYMBOL (2¢099¢0,0414918H VARJANCE 00,0018)

SYMBOL (3¢098¢590,109 6HVERSUS?¢0,006 )

SYMBOL (240+8+090,14918H WIND SPEED +0,0,18)

SYMBOL (20097590, 14918HFREQUENCY 1700 HZ90,0018 )

SYMBOL (2¢097¢000410 ¢4,0,0,=1)

SYMBOL (2¢597¢00+1932HVARIANCE OF AVERAGE OVER PULSE ¢0,0032)
SYMBOL (2¢096¢7500100 590,00=1)

SYMBOL (25964750 ¢ 19 31HVARIANCE OF MAXIMUM OVER PULSE +0,0¢31)

30 CONTINUE

PLOT (200,040, =3)
PLOT (0.000,0,900)
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