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ABSTRACT

A description is given of the experiment and the temperature and
pressure time~series. Three separate temperature phases are identified—
each lasting about 11 days. The last phase is believed to be a lens
of warm water intruding from the north. Originating, perhaps, in Possession
Sound. An attempt is made to estimate the contribution of mooring motion
to the temperature signal. The first temperature phase is investigated
for the possible presence of internal waves.

vi



INTRODUCTION

During the winter of 1972 the University of Washington Oceanography
Department and Pacific Oceanographic Laboratories (POL) conducted a joint
engineering evaluation of two thermistor arrays used by the Internal Waves
Project. The primary purpose of the evaluation was to test each array as
an unattended system under field conditions. However, the data that the
test provided could be used to investigate tides, temperature and salinity
structure of the Puget Sound central basin. The data could also augment
the observations of current and water properties made by POL during
Feb. 1972, This report is intended to provide a summary and analysis of
the test and data.

DESCRIPTION OF THE EXPERIMENT

Two subsurface thermistor arrays were deployed in the central basin
of Puget Sound in Feb. 1972. The north array (array 4) was deployed midway
between West Point and Pt. Jefferson in 201 m of water on 17 Feb. The
south array (array 3) was deployed on 22 Feb. midway between Pt. Williams
and Blake Island in 205 m of water. The arrays were deployed from the UW
ship Onar by streaming them out on the surface and dropping the anchor
(railroad wheels). The position of the arrays were determined by sextant
sightings on charted objects. No hydrographic casts were made at the time
of deployment. However, the data of array 4 overlaps 10 days and array 3
overlaps 7 days with POL's hydrographic and current observations. Both
arrays were retrieved by acoustic release of the anchor on 23 Mar.

The test sites were selected based on a desire for data from Puget
Sound central basin and on a historic data base obtained at or near these
sites by UW on a tri-weekly interval during the previous 2 years (Lincoln
and Collias, 1970).

The configuration of each array is given in Table 1. The thermistors
used were the Wienbridge Oscillator type designed by the Applied Physics
Laboratory. The salinity sensors were Plessy conductivity cells. The
sampling interval was 2 min. Figure 1 shows a typical array configuration
and Figure 2 the site location.

DATA TAPE

Data for each sample point (T,C,P) are recorded on tape as the least
significant part (l.s.p.) of the cycle count of the high frequency clock
(f. = 1.47456 x 105 Hz) during the gate-open time corresponding to 446
pulses of the sensor (¢t = 446/f;). For example, a typical f; is 8000 Hz.
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TABLE 1. Array location, deployment time, and configuration.

Latitude

Longitude

Depth

Start digital electronics
Deploy array*

Sensor on tape channel**
Sensor on tape channel
Sensor on tape channel
Sensor on tape channel
Sensor on tape channel
Sensor on tape channel
Sensor on tape channel
Sensor on tape channel
Sensor on tape channel

Sensor on tape channel #

*

#1
12
#3
4
#5
16
{#7
i#8
{9
10

Sensor on tapeechannel {11

North Array
Data Module #4

47° 42.47'

122° 26.12°'

110 fms/201 m

Pl
T1
T2
T3
T4
T5
T6
T7
T8

P2

103
316
305
309
310
201
318

207

47-22132
48-21957

27 m
27 m
52 m
77 m
102 m
132 m
157 m
172 m
182 m

102 m

Cl 4183 172 m

* All time information = Julian Day, Zulu Time.

South Array
Data Module #3

47° 32,07'

1 122° 25,60'
112 fms/205 m
47-22138
53-21932
Cl1 180 m
T1 112 35 m
T2 301 60m
T3 317 8 m
T4 303 110 m
T5 315 140 m
T6 306 155 m
T7 307 165 m
T8 313 170 m
T9 311 175 m
T10 302 180 m

**All sensor information = Type (T,P,C), Serial no. and estimated depth.
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Figure 1. Typical rigging of array.
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This corresponds to 446 x f /f, = 83600 = (82 x 1024 + 656) cycle counts.
It is the 656 which is recordeﬁ If the 1.s.p. is greater than 1024 = 210
there is an "overflow" and the count begins again at zero. Thus, the data
will be ambiguous unless overflows can be detected (Dworski, unpublished).

Two methods were used to detect overflows. First, a coarse resolution
sample was taken every 40 min (every 20 samples). This was done by
effectively decreasing the clock frequency by a factor of 16, (f,/16). This
sample recorded the temperature which the fine resolution samples should
closely approximate. When the data were analyzed, the coarse sample value
was replaced with the next fine resolution sample. The second method to
detect overflows was a 'logical' statement in the program used to process
the data tape. If the difference in two succeeding l.s.p. was greater than
512 an overflow had occurred. This method sets an upper limit on the rate
of change of the measured parameter.

In the example above, the actual number of overflows is 82, At some
point in the data, we must know this number exactly. Let M = actual number
of overflows, C = counts between 0 and 1023, = full count, then Co
M x 1024 + C and 446/f, = Co/f,. Thus f, = 443 x £,/C,- We know T 2 T(f,),
P = P(fg) and C = C(f;) from calibration’ curves.

Linda Olund processed the raw data tapes. One hour of data was removed
from the beginning of the tape in order to eliminate data taken during launch.
Twenty-two anomalous values appeared randomly in the data taken at array 4.
These were replaced with the value 5000 and appear as a sharp spike in all
records from array 4. In analyzing the data, these values were replaced with
the preceding value.

Least Count

The least count (l.c.) is a measure of the resolution of the system.
("System' is sensor plus digitizing electronics.) That is

A6 86 Af, °c"|
C

I.CO = e = * J
A af, AC ount

From above

Afy S, 446 x f, f2

2
AC, AC ca 446 x f,

Ae/Af; for the thermistors can be calculated from the calibration curves

al
= f exp |————
Ts = %o Q + T/eo)2



where a and eo are calibration constants. Therefore,

(1 + 7/8,)2 2 (A +1/89)% + 1,
l.ce = - . = - .

f;a 446 x fé a * 446 - f;

For the thermistors used on the two arrays

l.c. = 0.53 x 1073 °C/count.

The calibration curves for the pressure sensors are

f2=22-82.p

and the l.c. at 27 m is

l.c. * 8 cm/count.
TIME SERIES

The lunar day (1.d.) average temperature at each sensor is plotted in
Figures 3 and 4. Tables I and II in the appendix give the values plotted
and their variance. Figures 5 and 6 are plots of isotherms whose depths
were calculated by linear interpolation using the 1.d. averages and the
estimated depths of the sensors.

Basically, three separate temperature structures can be distinguished
in the time series. An initial period in which the temperature profile
can be described as two layer with a maximum gradient in the thermocline of
-.0030°C/m at array 4 and -.0013°C/m at array 3. Next, a period in which
the entire water column is isothermal at approximately 6.75°C. Last, a
period of warm water intrusion during which there are large horizontal and
vertical gradients and a rapid increase in temperature at all sensors.

Each period is of approximately equal duration, 11 days.

The isotherm plots show that the warm water intrusion has the appearance
of a "lens". A particular isotherm in the lens slopes upward from north to
south, For the 6.80°C isotherm, the "outer boundary" of the lens, this
slope amounts to 35 m/19 km = 1.85 m/km = 1° slope. The warm water appears
to strike both arrays simultaneously at their shallowest sensor and
"propagate' down the array with about one days lag between sensors. This
could be accounted for by the sloping boundary of a lens intercepting
successively deeper sensors as the lens moves horizontally past the array.
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Tables 2 and 3 give the average temperature and gradient at each sensor
for each of the three temperature phases at array 4 but only the first phase
at array 3. The gradients were calculated from the fit of a cubic spline
to the data. Zero second derivatives were specified at the end points.

The general tendency of the three phases is evident, especially in the
temperature gradients. During phase three, the thermocline at array 4 has
moved upward from 77 m to less than 52 m. There is also an increase in
gradient at 132 m.

The plots of hourly temperature, Figures 7 and 8, show temperature
fluctuations correlated with the tide. During the initial temperature
phase, the sensors at 77 m and 102 m on array 4 and 35 m through 110 m on
array 3, show warmest temperatures occur at low tide. However, at 110 m,
array 3, these warm temperatures occur only on lower low tide. During the
isothermal phase, the temperature fluctuations are not large enough on this
scale to visually correlate with the tide. The warm water phase shows not
only a warming trend at each sensor, but also large temperature fluctuations
during each tide cycle. At array 4, the warmest temperatures occur at high
tide at 77 m and below, and at low tide at 27 m. However, at 52 m warmest
temperatures initially occur at high tide and then change to low tide after
Julian Date (JD) 77. The temperature range from high to low tide has a
maximum of 30.35°C at 27 m. During the warm water phase, the temperature
at all sensors on array 3 is warmest at low tide. However, at 35 m and 60 m
there is often a sharp decrease of 0.08°C right at low tide. This may be
due either to the leading edge of the warm water lens passing the sensors
as the lens is advected north between high and low tide or to cooler surface
temperatures.

The tide record at 27 m is plotted in Figure 8. This record also
includes the contribution from mooring motion, seiches and other barotropic
pressure forces. Since the mooring motion is due to drag on the array, its
contribution should appear proportional to a rectified horizontal velocity
signal (i.e., au?). Inspection of the tidal record reveals several "peaked"
high tides—for example, JD59 - JD62. These peaks are also present but not
as prominent at low tide. Irish has suggested that such peaks could occur
if maximum tidal velocity occurred near high or low tide. In this case,
the mooring would be at maximum displacement near high and low tide, making
the tide look higher and lower than it really is.

An attempt was made to estimate the magnitude of mooring motion. Using
a program developed by Irish, the surface tide was predicted based on
harmonic constants derived from tide records taken in Elliot Bay, Puget Sound.
No correction was made for the 6' difference in latitude and longitude between
the tide station and array 4. The tidal constituents used are given in
Table V in the appendix. The predicted surface tide was subtracted from the
observed to obtain the residual. The variance of each is given in Table 4.
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TABLE 21 Array 3, mean temperature and gradients for period JDSF = JD65.

o 35m 60m 85m 110m 140m 155m 165m 170m 175m 180m
Ave Temp (°C) 6.7780 6.7651 6.7354 6,7070 6.6933 6.6877 6.6828 6.6799 6.6768 6.6736
Variance(1o'”) 11.6853 6.7402° 8.1647 4.2314 1.1097 .8850 1.0334 1.1681 1.4337 1.9129
Stand. Dev, .0342  ,0260 .0286 ,0206 .0105 .0094% ,0102 ,0108 .0120 .0138
Ave Grad (°c/m) -.0003 =-.0009 =-.0013 =.0008 =.,0003 =.,0004 =-,0005 =.0006 =-.0006 =.0006
Variance (10°°) 2.1316 1.1644  ,5640 4685 .1767 L1731 .1977  .3124 4249 L4697
Stand. Dev, .0015 .0011 ,0008 ,0007 .0004 .0004 ,0004 .0006 .0007 .0007
TARLE 3: Array 4, mean temperature and gradients for temperature phases I, JT, III.

27m 52m 7'7m 102m 132m 157m 172m 152m Temperature

Ave Temp (°C) 6.8385 6.8300 6,7542 6.7047 6.6897 6.6823 6.6817 6.6826 Phase
Variance(10™%)  16.2414 16.4302 17.1297 8.5355 2.6043 0.9673 1.2235 2.1588
Stand. Dev. 0.0403 0.0405 0,0414 0,0292 .0161 0.,0098 0,011l 0.,0147 I
Ave Grad (°C/m) 0.0004 =0.0019 -0.0030 -0,0011 -0.0003 =-0,0002 0.0001 0.0001 (JDL9 - JID6O)
Variance(10 °) 2.5532 1.1108 0.7211 0.9533 0.4731 0.3741 0.4549 0.5259
Stand. Dev. 0.0016 0.0011 0,0008 0.0010 0,0007 0,0006 0,0007 0,0007
Ave Temp (°C) 6.7839 6.7817 6.7532 6.7436 6.7327 6.7108 6.7089 6.7113
Variance(10™F) 13.8055 6.6805 1.7692 2,0682 2,6208 1.9142 1.2376 0.9518
Stand. Dev. 0.0372 0.0258 0.,0133 0.0l144 0,0162 0,0138 0.0111 0.0098 -
Ave Grad (°C/m) 0.0002 -0.0007 -0.0009 =0.0001 -0,0008 -0.0005 0,0002 0.,0003 (JD60 - JD71)
Variance(Lo"é) 2,4815 0.7306 0.6669 0.3306 0.2351 0.1541 0.1926 0.2623
Stand. Dev. 0.0016 0,0009 0.0008 0,0006 0,0005 0,0004 0,0004 0,0005
Ave Temp (°C) 7.0102 6.8569 6.8193 6,8136 6.7744 6.7493 6.7465 6.7476
Variance(1o'“) 304.4830 76.3005 63.2546 62,2775 8.1037 1.3965 1.5378 1.6349
Stand. Dev. 0.1745 0.0874 0.0795 0,0789 0.0285 0,0118 0.,0124 0.0128 ITT
Ave Grad (°c/m) =-0,0073 =-0,0039 =-0,0002 -0,0007 =-0,0014 -0.0005 0.0000 0,0001 (JD71 - JD83)
Variance(10™°) 31.7313 5.9647 2.1386 2.5560 2,4785 0,5988 0.2324 0.3662
Stand. Dev. 0.0056 0,0024 0,0015 0,0016 0,0016 0,0008 0.0005 0.0006

eq
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TABLE 4: Variance of the tide.

Recorded Variance = 1.021940 m?
Predicted Variance = 0,9650736 m?

Residual Variance = 0.0568661 m2

If the entire residual variance is attributed to mooring motion then
the amplitude is small, *24 cm. This is equivalent to a 3° displacement
from the vertical. Inspection of the residual series, however, shows some
displacements much larger than 24 cm, the largest being 1.3 m on JD61,
This is equivalent to a 6° displacement. The predicted tidal amplitudes
and phases are given in Table 5.

TABLE 5: Predicted tide.

Tidal Amplitude Initial
Line (cm) Phase*
Mé 100.0 £ 9.8 169.9 + 5°
Sz 24,9 ¢ 2.5 223.2 + 5°
Kl 84.7 £ 12.5 92,7 + 7°
0 48,6 + 7.1 266.0 * 7°

1
*Phase at beginning of record.

Reliable conductivity data was obtained only from the sensor on array
4. However, the thermistor at the same depth (172 m) malfunctioned after
18 days. The salinity at array 4 calculated from the conductivity at 172 m
and the temperature at 182 m decreased steadily from 29.45°/o0 to 28.88°/q0
during the test period 17 Feb 1972 to 23 Mar 1972. This is consistent with
the similar trend shown in the POL hydrographic data discussed below.

HYDROGRAPHIC SURVEY AND OTHER DATA

During 1972, POL commenced an experimental program to study the dynamics
of the Puget Sound system. Cannon and Laird have provided an initial summary
of the experiment, current measurements and STD observations made in Puget
Sound in Feb 1972 (Cannon and Laird, 1972). Their sections of temperature,
salinity, and density are reproduced in Figures 9 through 14. The vertical
lines in the figures indicate locations occupied during the survey. Table
6 and Figure 15 summarize the results of their current measurements. The
u axis is chosen along the direction of maximum variance with +u northerly
and +v at 90° to the left.

15
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TABLE 6: Summary statistics of the current-meter records.

Depth Direction u Variance v Total Lunar
of +u Variance Day
(m) (°T) (cm/s) (em?/s2) (cm/s) (em?/s2) €
16 24 10.1 194, -1.3 222, 29,
41 31 2,9 530. 2.4 594, 26,
67 46 - 8.3 206. 2.5 238, 25.
90 42 -11.9 165. 4.9 201. 30.
127 48 -9.9 236. 4.0 280. 21.
*Reproduced from Cannon and Laird, 19/2. Start of records 31 Jan 1972.

The d

The following is a summary of:their principal observations:
(1) A colder than usual winter for Puget Sound.
(2) An intrusion of slightly fresher bottom water. (Figure 10)

(3) Northerly mean flow above 50 m and southerly mean flow below.
(Figure 15)

(4) Kinetic energy maximum in the main pycnocline (341 m) concentrated
chiefly in the lunar semi-diurnal u-component of velocity. (Table 6)

(5) Relatively large temperature fluctuations near the beginning
of the record which decay and are absent at the end of the record.

ecay of these temperature fluctuations into an isothermal phase is

observed perhaps in the time-series from arrays 3 and 4.

are p
West

Wind, air temperature, and runoff data from 1 Feb through 30 Mar 1972
lotted in Figures 16, 17, and 18. Wind observations, recorded at
Point as part of a UW program, were obtained from Gene Collias. These

observations were reduced from analog records by visually estimating hourly
averages of speed and direction separately. The components are plotted (+)

blowi
blowi
JD 73
to bl
the f

ng north, (-) south, (+) east, and (-) west. The wind was generally
ng north and northeast for the entire period of recorded data. On

y after almost three days of blowing north, there was a sharp change

owing northeast with an easterly component of <10 mph. This was also
irst day of the warm water intrusion. The wind change lasted about

one day.
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Runoff data was obtained from the weekly runoff report of the U.S.
Geological Survey. The daily averages for the Skagit River near Concrete,
Washington are plotted in Figure 18, This data shows that runoff increases
from 215000 cfs to 40000 cfs at 15 days and again at 7 days before the
warm water intrusion occurs.

Air temperature data were obtained from the monthly NOAA report of
local climatological data. The daily average air temperature is plotted
in Figure 17. Four days before the warm water intrusion the air temperature
increases by 8°C and remains high.

FOURIER REPRESENTATION

A fast Fourier transform algorithm (FFT), obtained from Cannon, was
used to compute the Fourier coefficients of the pressure and temperature
time-series. Record lengths of 34 days (25000 points at At = 2 min) were
used for the pressure series and 11 days (8192 points at At = 2 min) were
used for the temperature series. The lengths of records for the temperature
series approximately cover each of the three temperature phases. The
periodogram ordinates (amplitude?/2 vs frequency) are plotted in Figures 19
through 33.

Before analyzing the temperature periodogram, we must consider what
type of motions could make a significant contribution to the temperature
signal. The temperature measured at a fixed point (x,z) as a function of
time, can be characterized by

8(x,2,t) = eo(x - nx,z,t), z - £(x,2,t)).
This can be written as

860
8(x,2,t) = eo(x,z) - n(z,2,t) — (x,2)
ox

a6
- £(x,z,t) — (x,2) + higher order terms.
93

Or, to first order

300 390
6(x,z,t) = eoﬁr,z) -n—-f—

&r 3z
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Figure 19, Tide spectrum
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ARRAY 4 TEMPERATURE SPECTRUM 77 M JULIAN DATE 60 - 71
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ARRAY 4 TEMPERATURE SPECTRUM 102 M JULIAN DATE 43 — 60
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where

=l

T/2
J 8(zx,3,t) dt = {o(z,3,t)) = GOCz,z)
-T/2

and variance = <In(360/3z) + 5(aeo/az))§>. The temperature gradient can
be estimated from measurements as

30 36 36 36,
— (x,z,t>- —9 (z,3) and { — (z,3,t) ) = — (z,3).
ox or 93 903

The values for 6 (z,3) = Ave Temp (°C), 36./92 = Ave Grad (°C/m) and their
variances are found in Tables 2 and 3. Esgimates of the horizontal gradients
aeolax are given in Table 7.

TABLE 7: Horizontal gradients

Depth Horizontal

Gradient*
(m) (°C/km)
35 -.0010
52 -.0011
60 -.0013
77 .0007
85 .0009
102 .0014
110 .0012

*(-) Temperature decreases from
north to south.

The horizontal gradients are calculated for the first temperature phase
only. They are calculated as the average temperature difference between
arrays 3 and 4 during the last six lunar days of the first temperature phase.
This is the only time that records from the two arrays overlap during phase

one, (Data from Tables I and II in the appendix were used for the calcu-
lations.)
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The horizontal gradients appear to be smallest in the thermocline.
However, they are of order 10-3°C/km at all depths. These are order of
magnitude estimates at best since larger (or smaller) horizontal gradients
could exist in the vicinity of each array. For example, a larger local
gradient is seen in Figure 9 near the mooring between Point-No-Point and
West Point. The horizontal gradient is 0,04 °C/km at 50 m.

There are at least three contributions to the vertical displacement &:
E=1-3l¢g +¢ +¢
d) *Br " °m T “BC

where £, = barotropic tide, §m = mooring motion, and gBC = baroclinic motion.
The horizontal displacement n, will be

t
n= I u dt.
0

Moregver, because Em is due to drag on the mooring cable, we may expect
£ _au“c.
m

We can now write

390 2 890
0(x,2,t) = eo(x,z) -n—- |11 - ; 5BT + Em +Epol T —
xx 93

The vertical displacements are §_., = 1 m, Em = 0,25 m, and §_,, as will be
shown later, is =5 m in the thermocline at array 4. The horizontal dis-
placement n can be estimated as '

T/2 1
n= J U, sin (2nft) dt, f= ii'hr'
0
The maximum tidal velocity in the central basin is *)% kant. Thus n = 4 km.
In later analysis, only those depths will be considered where the mean
temperatures and gradients are larger than their standard deviation.

Otherwise, the higher order terms cannot be neglected.

Tide Spectra

The tide periodograms for 27 m and 102 m are plotted in Figures 19 and
20 respectively. There is little difference between them. The depth of
the lower pressure sensor was calculated from its position on the mooring
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cable and is given as 102 m. However, data from the pressure sensor
indicated the mean depth was 96 m. This difference has not been accounted
for.

The tide record was of sufficient length to resolve the M,, S,, X,
and 0, lines. Peaks also occur at M, + 0), M, + K, and the harmonics iMé
and 2% . The amplitude of these tidal lines are given in Table 8. The
noise ievel in the signal-to-noise ratio (S/N) was estimated by drawing a
smooth line through the periodogram.

TABLE 8: Tidal amplitudes - observed and from tide tables.

Tidal S/n Freq. Obs. Amp. Obs. Amp. Freq.
Line Tide Table Tide Table
(db) (cph) (cm) (cm) (eph)
Mé 35 .0804 101.3 106.41 .0805114
S2 22 .0828 21.14 25.85 .0833333
Kl 32 .042 70.3 82.94 .04178
01 30 .0384 37.2 45,81 .03873
Mz + 01 11 .1188 4,72
M2 + I(1 12 L1224 5.69
Kl + 01
_— 0.878 0.973
ME + S2
Harmonics
ZMQ 15 ,1608 6.59
2S5 14 .1644 5,65

2

Temperature Spectra

The temperature spectra were calculated in three parts—one for each
of the three temperature phases. Figures 21 through 33 are the periodograms.
After the 100th harmonic, the variance in eleven bandwidths were averaged
together and the value plotted at the central frequency. A spectrum was not
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_calculated for all records. Only those records which were near the
thermocline and chiefly on array 4, since it had the pressure sensors,
were analyzed in this manner. The Nyquist frequency is 15 cph = 360 cpd.

If the temperature at a sensor was determined solely by the vertical
motion of the barotropic tide and the local temperature gradient, then the
temperature spectrum would look like the tide spectrum (as long as the local
gradient was linear and time independent). This is obviously not the case
for this data.

In general, the spectra show peaks at diurnal, semidiurnal, 8 hr, 6 hr,
and 4 hr periods. The peaks are not always at the same frequency for
different time spans at the same depth nor for the same time span at
different depths. However, the peaks are often found at nearby frequencies
or split, with a peak on either side of a minimum at the previous frequency.
This can be seen more clearly by inspecting Tables III and IV in the appendix
where the variance and phase of the first 96 harmonics plotted in each
periodogram are tabulated. The phases ¢ (f) have the range -180° to +180°,
¢ less than zero "leads" ¢ greater than zero. A harmonic component is
written as

A(f) * cos (2nft - ¢(f))
where A(f) = (variance x 2)%.

Whereas the S/N for the diurnal and semidiurnal peaks in the tide
is 22 db and 35 db respectively, the same peaks in the temperature spectra
have less than a 12 db S/N. An exception is array 3 at 85 m (Figure 21)
where the S/N for the semidiurnal is =20 db. The peak at 4 cpd in this
spectrum is also stronger (12 db) than in other spectra (usually less than
6 db).

Generally, the variance at frequencies greater than 30 cpd is less than
1077 °c2, At each depth, the temperature variance at low frequencies (less
than 1 c¢pd) is a minimum during the second temperature phase (JD60 - JD71)
and maximum during the third (JD71 - JD83).

When considering internal waves, vertical displacement at the semi-
diurnal frequency is of particular interest. The temperature spectrum
becomes a vertical displacement spectrum upon dividing by the vertical
temperature gradient. In order to be exact, however, this method requires
a constant temperature gradient. The gradients calculated from this data
are obviously not constant. Nevertheless, approximate vertical displacements
can be calculated at semi-diurnal frequency and the contribution from
barotropic and baroclinic motion estimated. The results are given in Table
9.
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TABLE 9: Semidiurnal vertical displacements

h Vertical
Dept Displacement
(m) (m)
Array 4
52 2.3+1.2
77 5.0 £ 1.3
102 5.8 5.2
Array 3
85 18 + 11,

The vertical displacements were calculated only for the first
temperature phase and near the thermocline. This restricts horizontal
gradients to 10~3 °C/km and the mean vertical gradients are larger than
their standard deviation (Table 3).

The contribution of the barotropic tide to the variance at the
thermocline can be estimated by assuming that both the horizontal and
vertical motions of the tide act to increase the temperature variance,
Thus, at array 4 at 77 m

20

i 1m-* (.003 °C/m) + 4 km * (.001°C/km) = 0.007 °cC.

30
gaz+n
Let this be the 'temperature" amplitude of the semidiurnal barotropic tide,
then

(.007)2

5 = 2.4 x 10-5(°C)?

= ~] ° . 2 =
885 (.007°C) . sin (mot), <(AeBT) >

B

This is *207% of the temperature variance at 12,41 hr at 77 m. A similar
calculation for array 3 at 85 m accounts for =57 of the variance.

These estimates assume zero correlation between barotropic and baro-
clinic motion. They will be low estimates in those cases where there is
a positive correlation, i.e., < *£E.,> and < - > > 0: high in those
cases where there is a negative correlation. Thgy wiff also be high when

<€BT > < 0,
Results at array 3 and array 4 are not strictly comparable since the

records used to calculate spectra at array 3 overlap only about six out of
eleven days with the records used at array 4.

46



DISCUSSION

I
|

Warm Water Intrusion

A major intrusion of warm water occurred on 13 March 1972 (JD73). The
event w?s recorded by both arrays on the lower low tide of that day.
Isotherm plots indicate that it had the appearance of a lens and was moving
from north to south. The depth of an isotherm increased from south to
north., {A small vertical slope of these isotherms at the south array chang-
ing to a steep vertical slope at the north array can account for the
correlation of warm temperature with high tide at the north array and with
low tide at the south array. Thus, at the north array the steep vertical
slope of the isotherms would produce large horizontal gradients and the
advection of water past the thermistor by the incoming tide would show an
increase in temperature from the colder water outside the lens to the warmer
water inside (vice versa for outgoing tide). However, at the south array,
the shallow slope of the isotherms would make the vertical motion of the tide
more important. The temperature at the thermistor would become colder as
the tide rose and warmer as it fell. The temperature record at 52 m, array
4, would change phase if the sensor moved from a region of steep isotherms
into a "core" region of shallow sloping isotherms as the lens is advected
further south. The outer boundary of the "core'" appears to be the 7°C
isotherm (Figure 6).

Since there was no time series at Admiralty Inlet and no salinity
measurements at the depth of the lens, the source of this warm water is not
certain. However, there is evidence to indicate that it may have come from
between Camano Head and Possession Point. The hydrographics show that in
the period 1 Feb-29 Feb 1972, the only water north of the array warm enough
to be the lens lay in Possession Sound (Figure 12)., It is of sufficient
horizontal (224 km) and vertical (150 m) extent to cover the dimensions
of the lens. The density of this water on 28-29 Feb between the depths
50-100 m was O, = 22,8 to 23.0. If moved into the central basin, it would
lie between the depths 30 to 60 m which is where the warm water 'core" is
observed.

How this water could be forced out of Possession Sound is not clear.
However, wind and runoff data may provide some clue,

Two weeks and one week prior to first detecting the warm water intrusion,
the Skagit River runoff peaked at 40 x 103 cfs (Figure 18). Also, for this
two week period, the windwas blowing generally north with velocity 10-20 mph
(Figure 16). An exception was 6-9 March when the wind is blowine south.
Northward velocities of 20-25 mph occurred during the first peak runoff. If
the increased outflow at the surface of Possession Sound were retarded by
the winds then outflow could occur at depth, moving the warm water south.
Alternatively, an internal seiche, perhaps initiated or aided by the sudden
change in wind to blowing south could have moved the warm water south.
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Internal Waves

The evidence for internal waves is by no means conclusive. They are
inferred from the inability to account for all of the temperature variance
at the semidiurnal frequency by barotropic motion only. Other evidence such
as a maximum amplitude and maximum kinetic energy in or near the thermocline
is also consistent with the existence of internal waves. However, this
evidence has been evaluated at each array separately. Thus, it is not
possible to distinguish between fluctuations due to internal waves and other
less regular causes. A distinction can be made, however, by calculating
the coherence between the temperature records at the two arrays and observing
whether or not there exists a phase shift appropriate to the phase velocity
of internal waves. An attempt was made in this direction by calculating the
coherence between the 27 m sensor record at array 4 and the 35 m record at
array 3. The coherence at 12.8 hr was above the 95Z confidence level for a
phase shift of 48°, north leading south. The wave length is thus =120 km.
The hydrographic sections indicate that the Brunt-V#is#l#4 frequency, ¥,
is highly variable throughout the central basin. Nevertheless, between the
two arrays, the mean N is =36 cy/hr at =40 m on 28-29 Feb. Using the
relation for a free internal wave

(02 - f2) ﬂ2

k2 = —
(V2 - ¢2) H2

where kX = wavenumber, j = mode number, f = inertial frequency, ¥ = Brunt-
Vdis¥ld frequency, H = depth, and 0 = frequency of interest, we get a mode
one wavelength of =270 km. This result is encouraging but a more extensive
analysis 1is needed.
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APPENDIX

Table I. Summary of lunar day average temperatures, array 3.
Table II. Summary of lunar day average temperatures, array 4.

Table III, Variance and phase of first 96 harmonics of temperature
spectrum, array 3—35 m, 60 m, and 85 m.

Table 1IV. Variance and phase of first 96 harmonics of temperature
spectrum, array 4—27 m, 52 m, 77 m, 102 m, and 132 m.

Table V. Tidal harmonics used in prediction.
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TABLE I: Summary of lunar day averages, Array 3.

49

H

c

Ave. Var- Stand. Ave. Var- Stand. - Ave., Var- Stand. 3

Temp. iance Dev. Temp. iance Dev. Temp. iance Dev. N

(°c)  (%® (%) (°c) (°c®) (%) (%c)  (°c®) (%) B

35m 60m 85m

6.5R55 L00075A4 .016015 | 6.6790 L000275 ,L,01AG83’ 6.6699 .N00N245 ,015659 5§
6.,6813 ,000”23? ,L,015219 6.6759 ,0002Nn0 L,014155 6.6A88 ,0001A9 ,0129RR 6
6.6830 L000137 ,L,011703 6.6790 .000175 ,011192 | 6.6743 ,N00124 ,0i1141 7
6.6872 000123 ,011094 6.6R43 ,000119 ,010RRA 6.6798 .n00117 .010R34 8
6.6R90 ,0001Nn0 L009977 6.6R71 .N0N1N0Y1  ,01005K4 6.6839 ,0001Nn3 ,01014S ; 9
6.6825 ,00009S L0097 ~ 6,A909 ,000098 L009RR0D _ A,ARB0 ,L000099 ,00G935 1o
6.A933 ,000087  ,009331  6.6923 .000027 ,009334 6,6898 _0000RT ,009336 11
6.,6963 ,000nRR 009777 6.6950 .00n08R7 ,L,0G6931AK 6.6927 L0D00RA 009268 (12
6.6986 000090 ,009473 .6969 L000090 ,0094K7 . 646943 000087 ,0097334 13
6.7024 -,000092 009600 6.7003 .N0009°0 .099479 6.6975 .000NRA ,009799 14
6.7063 .000101 ,010034 6.7038 .0000Q4 ,009720 6.7006 L0000RR ,009400 .15
6.7077 LO00N0DRY  ,0009458 _ 6.7N57 000088 009379 66,7029 000086 - 009761 16
6.7125 ND0NNRY 009424 - H,7104 000087 ,009307 - 6,7075  ,N00NRS ,009230 !'17
. 7188 ,00009S 009757 6.7154 .000N93  ,00G96A48 A.7105 .00N0RR  ,009395 18
6.7145 000084 L00917R 67124 .000081 ,009005 . 67093 L,0000D78°  ,00R837 :19
6.7186 .00Nn0R”R L,0091365 6,7169  ,0000RR _009355 6,713 .0000RS ,009195 20
6.7196 000090 L00949R 6.7177 000028 ,009371 6.7152 .0000R6 ,0092A5 21
6.,7224  .000090 ,00946R _ 6.7206 .000090 ,009474 _ 6,7173 .000027 ,009343 .22
6.7758 .00009A L,00977S 6.,7728 L000094 ,009708 6.,7193 ,000090 ,009507 23
6.,7269 L,00010&4 ,010192 6.7242 ,ND0N0ST L,00G9R55 . 6K.,7208 .000090 .000482 ° 24
6.7314 L000110 ,010511 !1,6.7?94 «00010A  ,010313 . 6.7254 000098 ,009918 25
A, 7357 L00010R  L,0107Q8 | 66,7329 000103 ,L0101AKAA 6.7786 000097 .,009R41 26
6.,7401 ,000105 ,0102KR8 6.7374  ,000171 .01Nn059 6.7334 .000093 .009636 .27
66,7432 .000100 L00998R | 6,7407 ,000095 ,009764 _ 6,7373 .000091 ,00954R .28
6.7460 000093 ,L009A19 6.7440 L0000RG 009460 6.7407 L00NDRT ,000334 29
heT7479 000096 009793 | . 6,7458 ,000093 ,009649 6.7423 .0000090 _009453 30
6,750 .,000094 ,009700 | 6.7483 .0000Q2 ,009592 . 6.7467 ,000088 ,009375 31
6.7523 ,000094 ,009671 . 6.7500. 000093 .009667 | 6,7462__.000087__ .009330_ |32



TABLE I: (Continued)

110m 140m 155m
6.,8119 .0002176 014354 68100 .00N213 L0145R82  6,7A08 .001024 ,032007
6.8121 .0001A3 ,012787 6.8018 .N00274 ,016548 6.7597 .000R4H ,02R975
6.7885 ,.000237 ,014943 6.7842  ,00037A, 019398 ~ 6,7459 .0010A3  .032510
6.,7749 000147 ,0172108 6.7665 L00030R 017554 6.7353 .00NAP4 0246077
6.7958 <0N00R73  ,029541 . 6.,7431 .00034R  ,018657 6.7302 L000619 ,0D24R718
£.,R230 .000791 .C2R128  _6.7698 001157 ,G34021  6.,7249 .000ARR .0726235
%8246 006302 017384 67760 000908  ,030123 - 6,761 .N01212 .034R14
6,7937 .00011A ,017781 6.7625 L00030R ,017564 16,7789 000623 ' ,024970
6.7557 000288 ,016962 . 6,7565 000138 ,L,011751 . 6,7445 ,000478 ,021R71
6,780 .000317 ,017800 - 647558 .N0N14R 012154 6,700 ,000175 ,013228
6.7339 .0002AR ,016370 6.7548 000184 ,013635 6.7575 40001446 ,012020
6.7421 .000275 ,016580 6.7437 .N001A1 L,012695 _ _6.7523 000113 .01062?
6.7519 .000157 ,012538 6.7507 L000122 :,011038% . 6.7599  ,000109 ,01Nn44R
“ 6,759 .000085 .,009736 6.7529 .000079 L00RR93 . 6.,7582 .000086 ,009260
6.7570 .000089 ,009416 6.7521 .00NORY  ,009456 67597 .000090 ,009511
6£.7527 000094 ,009799 6.7541 .0001NR  ,010384 6.7A38 ,000094 009705
6.7541 .000NR7 ,009320 6.7576 000096 009800  6K.7597 .00010A .01R20R
6,789 .000310 .017595 6.7618 .000109 ,010423 6.7502 .0001N9 ,010454
6.7962 J000R74 029562 6.7A64 ,00014R  ,012179 6.7598 ,000107 .010757
6.8366 +001551 ,0393R3  6,7R68 000822 ,L02RAKT . 6,7633 ,000170 013053
6.RRS0 001682 ,041010 A.8100 L001AR1 ,04099R 67722 000424 ,02NSAR9
6.,9773 001220 ,034693? 6.8423 ,002539 ,050384 6.7907 ,000995 ,031548
6.9741 L0014A1 ,03R219 6,A971 .002303  ,047994 _ 6.8107 .001770 ,042070
7.0231 .00342% 058603 69212 .0034A5 058862 6.R213 ,001R38 ,042R7S
7.0508 .N01620 040255 6.,9322 .N03I173 ,056329 6.R307 L.0015R0 ,039744
7.0594 001450 L03R0B2 : 6.9643 ' ,0020AR ,045472 6.8546 001258 -,035473
7.0920 001610 __,040127 6.9718 _.002405 ,049039  6,8661 .001050 ,032565



he

TABLE I: (Continued)

165m 170m 175m
6.72762 000321 L01950R8 6.7082 .N001A9 ,013017 6.6931 ,000213 ,01459n
£.7178 .N00354 L01RBI”R 66,7016 000176 ,013253 - 66,6264 ,000235 L015345
67137 .000417 .020610 . 6.6975 .000154 ,012404 . 6,6R69 L,000170 ,L,017302R
6.7059 ,N004730 ,L,020732 6.6943 ,000105 ,010726A 6.hR76 ,000114 L01NK94
6.7061 00037  ,01RA27 6.6945 .,000100 ,00999n 6.6885 ,0000Q7 ,L009R63
f.TN45 000249 L,016411  6.,60964 000093 ,009A41 6.6914 L0N0NNQ2 Q009599
6.7T026 000349 ,018A78 6.6978 .,000099 .0099473 6.6916 000085 009238
£.7027 L0001A9 L,012984 6.6982 .NO000R9 ,00Q0438 6.5949 ,00NNRA  ,00973713
6.7191 .000257 L016N4) 66,7057 .0001n8 010381 . 6,977 ,000092 L,0095R8
6.7365 000242 ,L01554]) 6.7158. .N00140 ,L011R29 6.7022 .N000N097 ,009R3S
6.7414 L,00023% L015350 6.7180 ,0001%4 013555 6.7061 0001NR  ,010383
67433 .N0NY44  ,012009  6.,7208 .000149 ,012196 - 6.7076 .009005 009763
6.7431 .0N00137 .011720 6.7761 000141 ,011889 647135 .000093 ,009634
6.7494 ,L,000123  _011515  6.7364 .000111 ,01051S 6.7706 J0D0ONOR ~ ,00990”
6.7482 .00010R  ,010396 . 6,7314 ,000122 ,011030 H.7162 .NO000RI  ,00945n
7454 L0N00103 ,L,010131 6.7794 .000112 ,010599 6.7186 L000094 ,009719
6.7498 ,L,NO0NNSR’ ,009913 6.7328 L000112 ,L010579 6.,7202 000094 ,009A73
6.7481 000107 .010353  6.,7347 .000115 ,010737 S ALT230  .0NN092  ,009K13
6.7487 L,0001107 L,01Nn13SN 6,7369 .,000117 ,L0108R25° 6.7274 ,L,000699 ,009937
6.,7504 L,00Nn0QR _,00991A 6£.,7401 L,000122 ,01105n 6.7281 000109 ,0104433
6.752)1 000111 L01NSY3 | A,T7435 . .000125 ,011175 .. 6.7322 .000116 01076}
6.7554 N0N149 012197 6.7473 JND0ON122 ,L,011030 6.7368 .000111 ,01053¢4
6.7625 000233 ,015250 6.7496 000130 ,011421} 6.7400 .000107 ,010338
6.7674 J0003AR  L019189 _ 6.7529 ,.000137 .011706 6.7435 L000102 ,010091
6.7744 00033 ,019R40 6.7560 000154 ,L,012393 6.7456 000097 ,509P31
6.7831 L00N04SR L021408 ° 6,7593 ,.000155 ,.0124A2 6.7487 .N00097 ,009R34
66,7982 0001392 L01978B9 - 6.7662 000174 .013186 _ 6.7517 .000095 ,009737
68032 000348 L01BK4A - 6,.7678___N00134 .011560.. 6.7529 .000093 ,0096A69
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TABLE I: (Continued)

6.7453__.000084 _,009179 .

180m
6.,6A33 N0N209 ,014442 5
6.6635 ,000156 ,012497 6
6.6711 ,000131 ,011440 7
6.6774 000130 ,01139Y 8
6.6825 ,000195 ,0107257 ! 9
6.,6871 .000099 ,009959 | 10
6.6897 L0000R7 ,009354 ! 11
6.6928 .000086 ,L,009271 12
6.6941° .000088 ,009357 . 13
6.6972 LO00NOR7 009306 14
6.7005 .000087 ,009347 | 15
A.7028 .000085 ,009”219 ! 16
6.TN73  .0000R4  ,0009182 | 17
6.,7094 ,000087 ,00931e | 18
6.7094 ,NDOON7R ,00/R1& ! 19
6.7134 .0000R2 ,009072 | 20
6.7152 ,.0000R6 ,009252 , 21
6.7169 000087 ,009301 ' 22
6.,7TI87 000088 ,009399 23
6.7201 L.000087 ,00931s - 24
6.7742> 000094 L009691 , 25
6.7774 000092 ,009575 26
67321 L000089 ,009415 27
6.7364 ,000090 ,009461. 28
6.7403 .0N000R7 ,L,009342 29
6.7419 L0060R7 ,009349 30
6474641 000087 ,009337 31



TABLE IIs+ Summary of lunar day averages, Array 4.
Ave. Var- Stand. Ave, Var- Stand. Ave. Var- gtand.
Temp. - iange Dev. Temp. iange Dev. Tempe. iange Ve
8y (3?5 &y (& (& (S (8c8) (8¢
27m 52m 77m
6453552 4000310 4017510 6e 8778 L000347 40135637 6.6058 +000528 023204
648347 4C004ES 4021647 508795 4000356 40133890 57303 +001035 032157
648727 4000205 401%306 He 85L5 000134 4G13575 647783 +G0C938 40330523
548721 L000402 ,020955 608595 4000331 4013135 Be7504 4006445 4021085
Se8414 ,000308 4017559 He 843l 40006503 4022434 647551 +001040 4032254
S5.8241 4000168 43012955 58243 4000375 +023972 . 647561 006883 023717
648055 4000270 4015446 668133 000509 022566 667525 i 4001004 40315636
37901 ,000159 ,012597 647961 +0GCL7C +01303% Be7333 +000505 4024525
546056 4000826 4023740 5¢7515 0006344 4339721 67095 +000478 4321354
508403 4000454 4021310 667979 +000591 4524301 H5e7262 +0006661 . 4023705
0¢ 8695 4000376 4013384 D5e82U6 4000629 4023077 ‘6o 7648 L000676 4025001
Do 8477 4000147 ,012134 568283 4000420 4020%938 547723 +000345 013582
o 28306 000245 4015539 56030 ,000324 4017996 H5e7527 4000157 012534
o 0¢8086 400602556 4023573 "5e7370 4000278 4015673 607654 4000123 ,011093
547763 4000531 4023087 5¢8051 «000305 017457 67658 4000092 +009613
0e 7576 4000277 4015552 647937 40003277 +013645 6e7528 oG00089 4003424
S¢7499 ,006531 ,023037 667735 L00034C +013445 667695 4000284 015854
6e7753 4060451 ,021929 7676 <000131 40114044 647605 4000130 .011389
647775 4000150 L012228 Be7724 000110 ,010482 667578 000137 4011698
667762 4000139 4010452 5e7377 4000165 4012307 Be7565 000160 013418
647722 4009121 011017 57664 «000101 4010056 647465 000161 +0125673
5.7724 4000122 ,011052 Be7b71 000099 40633556 547682 4000120 4010955
647733 4000172 +013124 Ge7661 <000110 0104765 667509 4000100 4003399
6o 6434 005864 4075573 67680 4000126 4311309 647528 «000111 .010528
6e9429 015030 122597 547920 000405 020133 667673 000244 015533
649354 4007071 ,08%0387 H¢82S4% «0007:5 4027303 . 6,7883 000225 4013010
7e0342 005038 4071327 54 £561 200CHAUT o027427 56159 L0030555 4023759
Te0324 4004421 406554933 548935 4001475 4033412 646197 4000312 017565
7406879 4002383 4054519 569320 ,002031 4045035 68439 000309 ,017585
741676 49065999 4077451 549512 4000970 40931247 69094 001659 ,L040729
7.2543 4005189 ,072035 549506 4000819 023621 669512 001113 ,0333352
7¢2061 4002380 L043739 643792 4000950 6e9624 4001875 043304

«030321

Kep aeunt
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TABLE IIs (Continued)
102m 132m 157m

67227 4000227 015073 67220 4000262 4015181 6065909 4000374 913335
567321 000577 4024030 67147 000159 . ,012596 £¢5931 4006192 ,313344
Be7215 <0GCS547 4023386 Be7036 4000122 4011035 545970 4000110 4010451
527116 000305 017457  5¢6999 L 006098 903322 56995 4060097 .303336
646385 4000272 4015492 6453936 060123 L011104 0e65953 L00C0G7 4093833
5e6980 +500368 313171 6.6884 o000133 4011517 663397 ,000100 .010016
546976 000334 ,013250 56668 000096 009818 6.6876 L000089 ,003457
506905 +000232 40135245 66823 4000137 .011721 66345 +06G5094 4303716
606685 o0001399 ,01+100 545840 000107 ,010240 64€395 4000031 4003522
666352 4000237 4013392 6e6304 o000116 +013782 646900 4065090 003509
5¢7387 4001337 .035553 6e7117 4000342 013498 646989 4000141 4011887
BeTL7H 000447 43211393 67467 000358 4013913 5.7185 4000453 ,L,021269
607493 .00C119 L019916 . 6o 7424 000224 +T14966 . Be7140 4000237 4015385
5e7568 (000101 ,010047 547377 ,000228 L015111 6e 7134 +000143° 4011971
6e7571 L005095 3038132 547361 000192 "4013573 . 647123 . 4006125 4011150
5¢7564% 4066037 ,003872 667399 000252 40135866 547155 4000115 .010706
6s7553 4000145 0312057 5:7518 4000108 010415 57304 4000172 .013127
667533 000093 ,00564L2 SeThfG2 4000107 ..01035¢ 667255 +000113 40150138
67523 +00C0080 4003970 67417 ,000039 ,L,009323 667253 4000092 .003582
57523 4000101 019049 6.7L9L 000126 011212 667305 400100 .02399%
6¢7590 ,009220 4014335 67580 4000335 4015321 547334 40002%2 4015533
Ge7034 40004235 ,022255 6547780 o001606 040075 647499 4000302 .217338
607510 +000154 +012415 547834 o,000239 ,L01/7295 67494 4000302 .017372
647604 4060110 4019496 647793 4000188 013727 667502 4000137 4011710
547515 +000037 .009825 67745 40006119 .,010915 5e7578 000205 .01+4323
547717 +00013¢ ,011790 647694 +000095 .003772 Bse7558 +000153 012777
647572 4600233 ,017294 6647553 4000091 ,003554 ©¢7571 000116 010754
63068 +0060336 4313335 57557 000094 ,0093578 0475862 4000696 40063776
548344 000848 ,323120 547766 000648 +025449 647585 4000165 +013234
58909 ,L001153 .033349 e 5042 o001081 ,032573 507629 4060126 011206
6¢9273 +001841 042912 67951 4000407 +020155 547705 +000130 ,011389
669821 003367 .035802% 508253 001814 ,042590 667722 4000160 4012655

O O~ O\n £ o =



8¢

TABLE II: (Continued)

172m 182m
545717 ,060332 ,013227 6e6740 4000227 .015077
646776 4300139 .014118 646801 o40C0131 ,013452
0e6872 4000159 ,L,0126290 q.ésaq « 000203 40142414
6e¢6900 4000137 L011717 5¢5939 400013% 011555
26919 L000134 .018214 67000 4600137  .013338
55891 ,300088 ,L,003395 66994 L,0000393 ,303537
66875 ,0000388 ,009382 667000 002083 ,L009:14
6s6558 ,000082 ,003583 6.6993 000037 303319
046910 050087 003335 667035 L000083 4303361
6.6S00 ,L,0G0035 ,L003355 567041 000087 303345
606949 000106 4010303 = 647068 4000039 ,003%31-
07044 000200 4314132 ' 6e¢7113 4000122 ,011951
647024 o,009155 ,L,012469 | Se47117 009111 ,L,010333
6e7C4d 4000117 .,019835% 667140 ,000096 4099735
647076 000032 ,003577 | ©e¢7189 000035 033385
Malfunction Of sensor 6. 7227 ] 000092 . 303903
. 647281 4000076 303715
667328 LC30086 ,003236
©e¢7359 4000126 4311234
Be7h00 4000142 ,L011333%
6e7394% 40300110 4213384
6e 7437 000116 ,L213751 -
. 607501 000134 011374
647531 L000116 ,010395
547572 4000164 .3117175
647620 40C009: L03323533
647545 4000031 ,L,329539%
647579 L00C020 4393492
647718 40GGC3S ,L0923723
567734 ,00009Y ,L,J03553

0 O~ O\ W



IABLE X111, ARRAY 3, 35m, SPECTRUM POR TEMPERATURE PHASE I,

FREQULNCY PERIOD VARIANCE PHASE
(CPH) (our) (°c?)

Veh6211F=03 2.73067F 02 . 2.55515E-04 147,60
7.32622F=03 1.36533F+02 S.76324E~04 73.09
1.09RAF =02 9.10222F+01 1.A8670E=05 142.48
1.0H484F=-02 f.R2667F+N1) 1.55144E-05 69.39
1.A31NGF=-02 G.6613IE«N 1.740A0E-05 85.04
?2.19727F =02 4,55111F«01 4.63R7SE-08 33.40
2.5A369F=02 3.900957+01 3.,46127E-05 101.24
2.92969E=-02 3.41333€+01 2.54971E-06 106.07
3,2959€-02 3.,03407F+01 1.,47S21E~05 73.21
J662116=02 ?.T3067F 01 $.94752€-06 171.76
4,0PA32F-02 ?.482462F +0 2.80954€-05 93,15
4,Y945F-07 ?.27556F 01 T7.064179€E~06 <157.16
4,7ANTGF=02 2.10051F+01 B.754RNE-06 5$9.23
Se1PA95E=-02 1.9504RE«01} 1.A8698E=-06 177.78
§.49714E=-02 1.82064F +0) 8.21991E-07 85.67
5,A5919F =02 1.70667F+01 S5437234E-06 118.65
6,?P755F =07 1.A0627F «01 3.,20299€E-06 19.16
£.,59130F =02 1.51704F+01 T.R7902E~06 107.1A
A 95R01F=-02 1.43719€+01 6,937T13E~-06 S1.16
7.32627€-02 1.36533F+01 2053920E-06 133.35
T.AANGIAE=02 1.30032F+01 1.R2443E-05 19.59
R, 054ALE~02 1.24121E01 1.10955€E-06 79.15
R,427a5F =02 1.18775€+01 T51276E-06 =20463
A, 7TRANKE=-D2 1.13772F4+01} 1.97947E=-05 <=139,50
9.15527F~02 1.09227F+01 T.08539E-06 97.40
9,5?7149€-0? 1.05026F«01 4,2911RE=-07 <112.90
Q,ARTINF=02 1.01135E+01 1.R4069E~06 94456
1.07539F =01 9,7523%E+0n0 9.75008E-07 =-146.28
1.0A201€-01 Q,41609E00 9.72024E-07 100.41
1.N9RAKE=-01 9.10222E+00 2.123641E-07 -32.99
1.,13625F=0) R,ADAGNE+NN 2.6061SE-06 <=172.,07
1.171RR€=-01 R.S333E+00 1.480R2E=06 -96.16
1.20RSNF=01 R,?2747SF+00 1.AS5A97E~06 97.90
1.24%12F =01 A,03137E00 7T.11A59E=~06 69.37
1.,28174€-01 7.R0190F«00 3.1091RE-06 102.6S
1.71RWEF=01 T7.58519E+00 9.32112E-07 65.64
1.35498F =01 T3R018E«00 1.20520€E-06 133.86
1.391A0F=0} 7.185%F«00 1.72243E-06 93.51
1.42922F=01 7.00171€+00 1.10645E=-07 65.23
1,4A486E=01 A AZRATE+ON 4,78R29E-07 50.25
1.5014AF=01] 6.66016E+00 4.09162€E-07 -22.72
1.53909€ =01 £.50159F+00 4435338E-06 94,59
1.57471F=01 6€+15033F ¢ NN 4,2T660E=-06 =29,R2
1.411%¢€=-0] A.20404F 400 4.03575E-07 40,76
1.,64795€-90] £.,06RISE«DN 6.72019E~07 oS
1.6R457F-01 S.93623E 0N 4433557E-06 169,24
1.72119F =01 $.R0993€+00 1+34RRAE=-06 13.00
1,75781f«01 SAARRDE AN Te24232E-07 <153,95
1.79443F=0) S.57279F«N0 ] +4TBASE=06 R4,56
1.83105¢-0]) Se6K13IE NN 1.70295E-07 ~balb
1.8A74AF=01] S.35425F«N0 1.1135AE-06 117.11
1.90430F=01 Q.2517RF« 00 1.03A74E~06 40.32
1.94n92g-01 5.15220F«00 1S4K37E-07 36.26
1.97754E=-01 5,0SATIE+0N 2.41A93E=-07 =160.53
2.0141KE=-01 4 ,964RSE NN 1.87344E=05 =156.99
?2.,05n72F=-01 4,R7A19E+00 2.93509E-07 162,27
2.0R74AE-01 6,79054F 400 2.94124E-07 =55.32
2.12402F=01 4,T0R0SE+NN 1.73553€E-07 138.61
?.1ANKLF=01L 4,h2R2SF+00 R.1A243E~07 73.15
2.19727¢ =01 4,55111Fenn 2425556E-07 70.71
2.231R9E-01 4,4T7650FE+00 7.36163€-07 S6.06
2.27051F=0) 4,40430E+0N 3.72461E-07 -150.89
2.30711€-01 4,33439E+00 6.55250€E-07 129.14
?.34375€E-0) 4, 266ARTF 200 S5.48930E~-07 33.12
2.,39037€=-01 4,201NE+0N 1.42634E-045 121.73
2.41A00F=0] 4.,13737E+00 Be6654RE=09 =97.62
P.453K1E-01 4,07562E+00 S5.96501E-07 26.1R
244902 =01 4.01569E+00 7.25339€=-07 =3bb?
2.57ARKE=-0]) F95749E+00 7.08949E-08 =35.84
2.5A62€-01 3.9009SE+00 1.71396E-08 130.97
2.60019E=-01 A.B4ADLE+0D 1.,06164E~07 =91.86
2.63872F=01 3.792G9E+00 T.61092E-07 160.15
2.A7F-0) 3, T4054E 00 4,98392E-07 -5.27
2.7099AE-01 3.69009F «00 3.97003€E-07 91.66
2+ T4ASRE-0]) 3.640R9E+00 1.40483E~-06 «18.47
2.7R320F=01 3.59294F«00 1.R7106E-08 -37.81
?.R10R2F=0] 3.54637E+00 1.57009€E-06 10.20
2 ASKLEE=O01 3.500RSE+00 4,54400€=-07 ~139.61
7,R9NTF=-01 3.,45A54F+00 1.45597€-07 117.99
2.92949E-01 3.41333E+00 2433330€-07 =-138.S2
?2.9641F=-01] 3.37119F+00 2636762E-07 -174.01
3.0079E-01 3. 3300RF+00 6.93415E-0R 130.29
3.0198KE-01 1.2R996E+0N0 3.R9097E-07 65,94
3.07A17F=01 I, 250TIF+00 Se17R01E-07 =52.16
3411279 -01 AU ?1255F 00 2.71624E-07 <110.53
3,14941F=-01 3.17518E+00 3.30077€E-07 93.54
1. 1RANGE=-O1 1.13RT0E+00 S5.85167E-07 -68.15
3,222A4F=01 1.,103073F 00 1.14916E-06 137.71
1.,25920F =01 A NARIKES0N 1.48096E-07 97.16
N, P989F =01} 3.N40TE+00 $.835317E-07 92.46
3.31252€-01 3.,00073F«00 . 1.77047€E-07 he73
1.36914F=-01 2.96R12€+00 T.4RT66E-0R =173.06
3.405TAF-0] 2.93620F+00 8.53291E-08 ©0.73
A.44230E-01 2.9049AE+00 1.RB4S6E=07 158.75
3.47900F=01 2.AT439E«0N 3,A0256E=-07 ~166.11
3.5156F =01 P RGLLLF 400 Se1277RE~07 109.17

59



60

“FREQUENCY FERIOD VARIANCE
(CPH) (HOUR) (%)
3.66211E-03 2.73067€+02 1.61312€-04
.7632422F=0) 1.36533E+02 1.41258E=-04
1.09AK1E=02 9.10222E+01 6429069E-06
1.464R4E~02 6.A266TF+01 8469502E-06
1.,A310SE=02 S.46]133F«01 1.15376E-05
2,19727€-02 4,55111€+01 2.16204E~06
2.56268F=-02 3.90095F+01 4.59702E-06
2.92969E-02 3.41333E401 3.54296E-06
3.,29590E~02 3.03407E+01 2.06552E~-06
3.6A211€-02 2.73067E+01 7.71422E=06
4,02R32€-02 2.48262F 01 3.50512€-05
4,945 02 ?.27556F«01 5.27599E-06
4,76NT4F=02 2.10051€+01 1.1322RE-05
S412695E-02 1.95069E+01 8.54R08E-07
5.4911AE-02 1.82064E4+01 3,30162€-06
S.8SQIRE-02 1.70667€+01 4.83966E=06
6,27%69F=02 1.60627E+01 4412195E-06
6.5910E~02 1.51706E+01 2037356E-06
6,95AN1E~02 1.43719€+01 1.11696E-06
7.32427E-02 1.36533E+01 1.97421E-05
T.A99481E=02 1.30032E+01 3.14959E-0S
R, 0S666E-02 ©]21€+0 g;ggg;lgzgg
B 422RGE=02 1.18725€+01 «T8752E=05
A, TASORE=-02 1.1377R€+01 1.90997E-05
9,15%27€-02 1.09227E+01 2.6377RE~06
9,52148€~02 1.,05026€+01 3.59539E-07
9,ARTTNE=-02 1.01136€401 9.3I77S6E-07
1,02539€-01 Q,7523RE+00 1.04610E=06
1.0A201E-01 9.41609F+00 4,53554E-07
1,09951E-01 Q,10222F+00 Se12742E~07
1,13525€=-01 R.RORGNE+NH 2.30654E-06
1.17VRAE=01 R.53333E+00 1.01604E-06
1.20RSNE-01 8,2T4TSE+00 24636T0E~06
1.24517E-01 R.03137E+00 1.23679E-07
1,281 74F=01 7.R0190F+00 1.93119E-06
1.31A34E=01 7.5A519F+00 9431364E=07
1.35649aF=01 7. 18019€+00 9.31130E-07
1.39160E-01 7.1RS96E+00 1.21172€-07
1.42922F-0) 7.00171€+00 4.2691RE=-08
1.464R8E=0] £.92667F +00 A.82355€-08
1.50164F=01 6466N1AF 0N 1.14895€-06
1.53R1GE=0] 6.50159F +0N 3.13A7RE-07
1.57671E=01) AeI5079F 00 3.25929E-06
. 1e6111R€~01 £.20606F +00 1.39617E-06
1.66795E=01 6.06R15F+00 1.78647E=-06
1.,68657€-01 5.93623F+00 3.A2694E=06
1.72119E-01 5.80993E4+00 1.74629€-06
1.75791E-01 5.68BRIE+00 2.87323E-06
1.79663E-01 5.57279€+00 3.366R2E-07
1.R319SE=-01 5.46131E+00 9.10118E-08
1.,86768F=01 5.35425E+00 2.6892RE=-07
1.90410E=-01 542512RE+00 2.71272E-07
1.94n92E~01 5.15220E+00 5.25204E-07
1.97754€-01 §.05679E+00 1.54575E-06
2.015616E-01 6,964RSE+00 5.17273E-07
2.0507RE-01 4.87619E+00 7433274E~08
2,08740E=01 6,T9064E+NO 1.21370E-08
2412402E-01 4,70R05F+00 1.56614E=06
2.1ANAGE=0] 4.52R25E+N0 2.91A63E-08
2.19727€=01 4455111E+00 1.67666E-07
2.233R9E=01 4,4T7650E+00 2.9602RE~07
2.77NS1E-01 4.40430E+00 6+08270E-07
2.30711E-01 4,33439E+00 6.40511E-07
24363TSF=01 4,26667E+0N 9.32523E-07
2.38037€-01 4,20103E+00 5.72255€-07
20414A99E-01 4,13737¢€400 3.67776E-07
2.45761E-01 4,07S62F +00 1.33974E-06
2.69023E=01 4,01569F+00 5.93306E-07
2.526R6E~01 3,95769E+00 3.57525€-07
2.5614ARE~01 3.90095E+00 1,004R1E=07
2.60010F=01 3.86601F+00 B46B00GE=07
2.63672E-01 3.79259E+00 5.42637E~07
2.AT334E=01 AeT4064E+00 5430956E-07
2.70996€-01 3.69009€+00 9,97707E-08
2. T4ASAE=0] F.640AGE+0N 2.76740E-07
2.7RY20E-01 3.5929RE+00 1.66A22E-06
2.819R2F=0] 3,54432F+00 1.22400E=06
2.A564SE=01 3.500RSF+N0 2462155E-07
2.A9107E-01 3.4SASLENN 1,23435E=06
2.92969E€-01 3.41333€+00 2.60R164E-07
2.9A531E~01 3.37119€+00 1.A9564E=-07
3.,0029F =01 3.33004€+00 1.A3915€-08
V,03955€-01 3.28995F«0N 8.R6361E~08
3.07617E-01 3.25079E+00 3.46767€-07
3,11279€-01 1,21755E 00 4.97503E=07
3.14941E-01 3.17519F+00 4.42118E-09
3.1AR0LE=0] 3.13R70F 00 7.31R65E-07
3,2226AE=01 3.10701€400 2456560E~07
3,2592R€~01 3.06R14F 00 1.5892RE-07
1,29%90€=0] 3.03407F +00 7+.53863E-07
3.33757€-01 3.0007E+00 A.9647RE=07
3.36914F-0] R2e96R12E400 3.00160E-07
3,60574E=01 ?.93A20F+00 5.19011E-07
3.442IRE=01 2.90494F 400 24396IRE-07
3.47900E=01 2.87439F«00 5.0R662E-07
3.515A3¢ =01 2.R4664F 400 7.13520E-07

60.66
81,56
96430
94,50
84,20
73.09
110441
69.90
131,06
«94,95
41.27
89.13
117.21
85.33
23.83
105.42
75,66
63.11
3.07
97.79
27.19
«176.89

.
=130.26
86.28
«166.80
80.52
=170.32
=18
97.52
T78.90
6431
105.56
36,76
=100.63
128,00
=30.58
~169.20
69063
1R.81
«139.71
«169.33
«100.55
S3.19
159.74
88.26
-A2.78
94,06
=124.07
57.28
27.81
136.09
98.60
S1.17
154.50
«50435
33.67
100.81
=-93.50
62.98
39.50
«147.19
95.26
=37.00
141,23
71.29
102.63
«53.43
134,97
35.57
120.18
~T7.45
107.96
163.23
«T4.70
146,57
«13.85
-166.28
105.75
=51.15
63.72
45432
61.75%
«28449
65.7S
=161.39
66.48
162.57
4S5.70
150.68
4206
169,55
44426
87.25
125.56
«10S.42
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TABLE III) ARRAY 3, BSm, SPECTRUM FOR TEMPERATURE PHASE 1.

FREQUENCY
(CPH)
3.6A211E-03
Te32422F~-03
1.0994F =02
1,466R4F-02
1.RIINSF=-02
2.,19727€-02
P2.5AAF-0?
P+QP9RGE~02
1,295Q0F 02
F.66211E-02
4,02232€-02
44,3945 -02
4,T60T4F =02
S412AQ5E~02
S.49316E-02
5,95912F~02
£,?22889¢€-0°
£.591 9002
£.,95801F~02
7432422F=0?
769046 -07
AL O0SAALE=0?
RetP?298E=02
R, TRA0AF =02
9,18827E=02
9,5214%F-02
Q,ART70F=-02
1,02539F=01
1.0A201F~01
1.,0924E=-01
1,1352SE-01
1.17199F=01
1.20860E-01
1.24512E~01
1.28174F=-01
1+3182AE=01
1+3549RF=-01
1.1916NE~01
1.4282%E-01
1.6h604F=01
1.50144E=-01
1.53209F-01
1.8767E=-0]
1.611727€=01
1.64795E-01
1.ARGSTF=0]
1.72119F=01
1.75781€-01
1.7946F=-01
1.A3198F-01}
1.AARTARF=01
1.90430F=01
1.94092E-01
1.97754F=01
2.0141AF=01
2.050798-0)
2.0R760F=0]
2.12402F=01
2.1604ALF-01
?2.19727F =01
2,231809F-01
2.27051£~01
2.30713F=~01
2.,367SE=-01
2.38037E-01
2,41A00E=01
2.45361F-01
2.49023F =01
2.526RAE~01
?.5A%4AF=0]
2.60010F=01
2+.63R72E-01
2.67TVI4F=01
2.70894E-01
2. 74ASRE-01
2.TRI2NE=-01]
2.R1082F=01
2.RSALSE=01
2.893In7€~01

. 2.92949€=-01

?+9A6I1E-0]
1.0029F =01
1. NISSF=01
A,07617F=01
3.11279F=01
3416961E-01
1. 18A04E=-01
A,227hAF~01
1,2592RF =01
3.2959NF=01
3.33252€-01
3.36916E-01
3.,40574F-01
3.464627QE=01
1,47900E-01]
3.518671F=-01

6l

PERITOD VARIAKCE PHASE

(HOUR) (°c?)
2.73047F+02 1.78949E~-046 9.81
1.36533F+0? 3.7049RE~06 10461
Q,10227F+01 §5,A1767€E=06 =117.91
ALA266TE+N] 2.09128E~-06 176.87
S.4613F+01 1.01537E=-0S w9.7
4,55111E+01 4.T49°7€E~06 -12.03
3.9909S5E+01 1.6937R1E~06 90.26
q.41333F 01 3.51062E-07 =62.1R
A.D3LNTEOL 1.61821E=-06 =54.91
2.73057F+01 1.07330€E-0S ~11.77
P LARLIF 0L 6.,49205E-05 57.58
2.27584AF «n1 1+652653E-05 150.12
2.100S51F 01 2.51562E~06 156.72
1.9506RF+01 1.33993E-06 ‘116,78
1.R2044E+01 4.,07976E~07 56,R9
1.70667E+01 1.R0ANGE=06 79.99
1.,A0A27F 0 B8.37334E=-06 99,21
1.51704F+01 7.0513%€~06 R2.A80
1443710E+0) T4S22RE~07 30.0A8
1.36637F«01 2.99A29E-0S 95.0%
1.30037F+01 1.21461E-05 72.97
1.24121F201 ) =04 =170,92
. 18725¢F+0) 9,76391E-06 le76
1.13778F+01 T+19A09E=06 =72.16
1.09227F 401 1.25807€E=-06 ~128,37
1.,05026F+01 1,0294RE-07 156.06
1.01135F+0) 1.,72RATE-06 =75,45
9.75238E+00 1.03691E~06 31.04
Q,41A09F e 3.R49PTE~06  =26.59
9,10222E+00 6,36501E-07 ~144,05
R,AQRAIE«Q0 1.R2131€-06 =-106.R0
A,53133E+00 5.53382E-07 ~4l,70
R.2TGTISFE+00 4.R5ATTE-06 152.49
R,03117E+00 3.A0442€=07  =4D.T0
T.R0190F «00 S.20150E-06 ~124.09
T.58519E+00 3.3A330E-06 -~174.28
7.38018F+00 1.49923E~06 1646423
7. 1R594E«01 2.15R41E=-07 165.1%
7.,00171E+00 4.N0923E-07 =23,.82
£ A2KATF+AN 2.20RR7E~-06 =93,.17
Aoh6N1AF 00 1.7R999E~04 =33.4°
6,50159F «0n 4.62012E~06  =Bul2S
A.15N39F 0N 2.RARAPE~N5 <=144.37
6.20ANAF 0N 4 N2ALLE~DS aebl?
A.NAR]IGE «0N 7.RTASIE=0A =179.50
G.93R23E NN 1.42RS6E=06 69.22
S.R090IF 0N 1.78441E-07 38,67
S.AARRAE QN J,R2097E~07 PI.7?
G,B7279F«00 T.46TSRFE=07 32.33
S.46133F N0 3.R7750E-07 =162.1F
G.A5625F«00 6.63950F=07 =iulln®
§.25128F«0n S, L6b6TE~OT 91.25
S.15720F«0n S.6233NE-07 103.64
§.05AT9F+0N 3.29245€E-07 129.09
4 ,964RSE NN 1.97690E=06 =130,41
4,RTAIGF«0N R, L4L9SSEFOT A,38
4.79054F «0N B.A6567E=-07 139.63
4.T70R0SE«00 5.77205E-08 =~126.29
&4 ,R2RPSECNN 2.94917E-0R <~132.R6
4,55111F«n0 1 +9SR1ARE~06 18.61
4,LTASOF «NN 3.R1267E-07 S.11
4,4046130E+00 4,AT22RE~07 17R.10
4.,33439Fe00 1.R6240E-07 93.11
442666TF 0N 2.R6700E-07 68.15
4,20103F+00 1.68107E~06 31.15
4,13737F+0N 4,664TO0E=06 =141.R3
4,07552E+00 9,82996E-07 568459
%,01569F +0N 1.1687IE-06 =T4.29
3.,95749E 00 9,98195E-08 =171,83
3.9009SE+00 1.56748E-08 47,61
3.84601€+00 2.52915E-08 =3.8R
3.79259F + 00 1.74093E~-07 -78.11
3.T4064E+00 2.01060E-07 -99.82
3.59009€+00 5.11374E-07 71.93
A ELORIF 00 1.95916E=-07 10.59
3.59298E+00 S.HSIHSE-07 117.89
3.5467E«00 3.56030€-08 =1.66A
3.500R5E«00 1.68747E=-07 =126.59
A,45A54F «0N 2.30763E-07 =224
3.,61333F+00 1.016AKE=-07 171.09
3.37119€+00 2.024R5E-06 63.53
3.3300RE+00 4.11R02€-08 S4.R1
3,2899RF + 0N 4453959€~-07 152.58
A,25079E+00 2+33671E-07 68436
3.21255€+00 6+43I1BSRE~09 97.05
3,17519€E+00 9,757R1E-07 =144.78
3.13R70€+0N 3.97212E-08 -113.30
3.10303E+00 1.R0203E-07 -52.99
3,06R16F+0N 1.08623E-08 120.42
.03407€+00 3.18427€~07 152.11
3,00073F+00 2.R9569€-07 -59,9?
2.96R12€+00 2439241E-07 175.36
?.93620€+00 1.61053€E~-07 AS.A6
?.90496E+00 4o,A2164LE-07 160,60
P.AT4LISESON 3.44073€E-08 11,61
?.R4464F 00 3.43094€E-07 =~125.00



FREQUENCY
(CPH)

ALAR211F=0T
T.2622F =03
1.0Q04F ~02
1.4A824UF =02
1.PANASF=0>
2,197376€-07
2., 8K AF =12
2,920A9F 0>
1,29%990¢=9>
ARV IF=0?
4, 0292F -2
4,045 =02
4 TEITLF =02
§.12A95F =02
S.L0NAF =02
5.AGQ18F-02
A, ,P2PRRAF -2
A,RQ1ANE=0>
A,980NF=0/
T.374%22F=02
7.AGNL =07
A, 45RK4F =02
R,422REF=()?
A,7P0N4F-02
Q,18027F -0
Q.82148F~07
Q.AATT0F =07
1,02%10(-01
1.06201F=01
1."00A <0}
PRI T
1.171RAF=N1
1.20280F =01
1.24%12E=-01
1.28176F -0)
1.712%¢-0)
1.3540%¢-0)
1.1 AAF =0}
142222Faf)
1.4AIRGE=0|
1.80144F=9]
1.6980aF-n]
1.576471E=-0)
V1A 1A3F -0
loha7ORF-0}
1.4R687F =N
1.72V10F =]
1,7572|F=n]
1.70464 =N
1,87108F =G|
106749 -0
1.3n43%€ <9
1060260
1.,07786F -0
ENGE ES E RN
2,88773: 20
2.007um i)
2125027 =)
D, 147 kGF =]
2,19727F =0}
?.91100r-n;
2,271815 -0
2,171 % -a)
2, TRF-0)
2,RRTE-0)
2.414080F =]
2.45%1F=01
2,49027F 0]
3,82484F~0]
2.5AaF=01
2,60010F=0)
PRIATIF=0]
2,471 F =0
2,70994F -0 ]
2,76482F -0}
2,.78%29F =0}
?,R]19A2F=0]
2, R5448F-01
2,08907F-0]
2,972940¢ 0]
2.9A&1 =]
31.0020F -0}
F.0308CF =0}
V74177 =01
Y.11279F-0)
Ve 14041F 9]
S LT TN 3
A PP2RAF-0]
F,2802a¢ 1)
U.29390F =01
UV NIPRIFG]
NV AR0VUF =01
Ve HhNETAF=( ]
WV, LuPARF=Q]
Vel 7907F =01
1.G1F4F-01

PERIOD

(HOUR)
2.70K7F 202
1} RGN ?
Q,1N222F 40
AJR2AATE+01
S.4613IF+00
4.85111F+0)
7.90098F«0)
1.41337F 0]
1.NOTFe0L
2.7304TF 4D
5, 08545F 01
2,PTRGAF 0]
2.10051F.01
1,98068F 40
1.R2N64F 0
1.7NAATF+N)
1.60AP7€401
1.51704F«01
143719401
IPELLSE TN ]
1200326400

2412 Fen)
1. 1R72GF 4N}
1.V3778F+01
1.N09227F 0
1.05024F «01
1.0113%F o0
Q,7523RF 4 N
0,4140aF ¢0N
9,10222c4pn
A, RNAANF NN
A SEERIEYT]
R.?7475F NN
R.N3137E+hN
T7+80190F+00
7.5A819F«nN
7.31R010Fenn
7.13894F 400
7.00)71Fe00
AJRZEETF oD
ﬁlAﬂﬂlﬁfonﬂ
A,G01RAF NG
6, 750QF NN

£ INEALF N
La208N%F 0

ANARATSFeNN
£,91421F«0N
S.20691¢ .00
ECELYELRRY
G.87279F«nA
8,451 Fenn
Q. IS4PRF 0N
S ,?5]12RFeNN
&, 1522nFe0N
S ,NEAT7IF AN
L,ORLARE 4NN
4 ,R74]13F 0N
64,79NR4F 0N
4,70805€ .00
4, APAPEF 4NN
4.55111F«0n
4, GTRGAF LN
4.,406I0F 0N
4,76QF .00
4 PRRATE 0N
4.2010F 0N
4.13727E+0N0
4 NTSAIFeNN
4,015509F 001
1. 95T4OF NN
1.9009SE«Nn
3.94AN01FenA
A, 7Q28QF 0N
U, 760K4F <00
2.49900F .00
A.AGNBAF LN
3.5979AF «NH
U54AAF 00
1.50AA5E 400
A.45A54F e N0
41331 eN0
1.17119F .00
. 2300AF 400
1.2A904F + 0N
A, 28073IF N
. 21258F« 00
1.17519F AR
A 13270F« N0
1.1007F.00
AV NAA}AF 00
034N TF 0N
A,000T7IF+QN
2.,9AR12F 400
2,93420F 400
2,90406F «NH
2,87439F 00
2,044064F 000

62

VARIANCE
(°c?)

1.25421E-02
7.55319€-0S
1.23054E=05
24A7616E~0S
24231%E=-08
A.5RINAE-06
P RENLNE=06
1.R2072€-06
1.96062E-05
2.33J49RE=-AS
3.90A0E-07
2.95172F-06
3,93R04KE~07
4,723349E-07
$.40426E=-06
2.11505€E-06
S.110A0E-06
T.79033E~07
3.51626E-07
2.1874KE=0N9
5,77NQ2F-06
te -

'] -
6.42R94E-06
2. TE0RE -0k
1.0R2645€-07
2. DAAANE=06
1.13111E=-06
2.RE554E-06
1.A2323€-06
R,4T2R4F =06
T.25NRPE-04h
4,46419F-06
1.R0752€E-06
1.003%1F=-06
2.9520%€~-07
7.50681€E-07
3.437R1€-07
A.113A4E=D7
2.22240E-07
3,9PRA0F-06
6.1 7RUE=NT
1.15621E-06
7.34703E-07
S, 727 INE=07
B.S11AT7E=-07
3,9R12SE-06
T.R0127E-07
1.11291€-06
7.15230E-07
?.5AG21E-07
6. NAS74F=07
2.2770KE~07
2.23704E-0A
4,73501E-07
4,95937E=-07
A,SART4LE-07
2.N032476-07
1.172%3E=-04
6.,05353E-07
1.73R2PE-08
1.6QHRRAE=06
3.9AQ79E-07
4,I5739E-07
9,R0722E<07
9.35035E-07
5.0625RE=-07
R.97430E=07
3.953720€E-07
2.4R516E~07
1.A1496E-07
2.725R3E-07
T.41061E-04
2.537R7€-04
1.71831E~07
2.V0235E-07
S.10332E~-08
4,46397€E~-07
T.66STRE=07
7.4533RE=-0R
2.R0266E-07
2.66074E-07
3,05244E-07
1.A7191E-06
4,97T4AE-07
J.00644E-07
4.0RTTIE-0A
9.31120E-07
Q,31920E~-08
2.1806)E-07
1.74392E~-08
2.4793)E-07
3.5645A1E-07
1.707RPE=07
1e7I445E=0R
1 44AY7SE-07

el.60
47,42
25.52
~111.18
-7.02
6] 446
11648]
22.00
7.26
21.56
155.72
~5.00
=137.51
=10.56
112.26
92.94
7S.4?
169,51
-14,70
=61.0R
-27.91
1264.15
83.00
74432
126.46
102.36
159.74
50.13
170.30
78.15
{s4.36
1564417
=151.35
-B6.86
«119.96
-103.71
114.29
158.91
~11.56
-105.96
10.34
-5S5.4R
-27.25
~-99,9R
3R.064
164,96
166425
109.97
“1.73
83.52
63,81
44,2R
=177.49
144.5R
=158,54
119,91
160,8R
€7,45
a),26
161.29
116,06
-95,32
167,79
-170.37
89.69
-170.15
131.68
167.64
101.55
=-103.99
-6.11
-12A,28
-111.64
=31.16
=2R473
69.63
19.70
«69
52.27
-106.564
105,23
TeesT1
R9.27
129.81
161.00
136.64
=57.80
102.99
16110
~150.91
~146,53
56413
«179,02
«147,R3
29,37
=34,24



L

TABLE IVa ARRAY &, 52m, SPECTRUM FOR TURE PHA 1, 11, iil.
N ¢ ¢ S
PREQUENCY PERIOD VARIANCE PHASE VARIANCE PHASE VA!IA:CI PHASE
(cPp) (HOUR) (°c?) (°c® (%)
R,7Qun&F =07 2,70KTFen> RL6TS01E-06 91.32 3.18275E-04 78,97 5.56954E-0) ~85.39
1,78721E=01 ) ,S1IFen? 2. N6RGAE=00 7S.17 4,A&ITRE-0S h6.46 6,R1STIE-06 =90.97
PLARKTIF=01 Q,10222Fen) 1T« 72R24E=0S 70.25 9,R29S0E-05 113,59 1,27803E-04 «0A9,A8
FGIBAIF=0) A, 0PARTF 0] 1.06220E-05 22.AR ] ,16JIA9E~-05 109.34 1.51756E-04 «93.4R8
4,1048F=0) K,44]33Fen) 3.400A0E-05 87,26 1.92714E-06  150.3h 6,8926SE-05  =8R,95
S.P74F=0]1 4.S8111Feq) 1.70036E=05 119,20 3.50507E-06 B3,35 4.41726E~05 ~91.39
A, 18336F=0]  1,990CSF en) 1.41191E=05 141,80 1.71312€-07 152.20 3.645400€~05  <AS5,90
7.02125F=0) 1,513+ 00 1.R4RSIE=0S 104.28 S5,36310E-06 106.39 6.35022E~0S 70,73
T.91n1&F=0) EPLEIHELX DR 3.0440€-0S 72.91 1.36170E=06 ~179.6R 2.8S7A%E-05 +115.33
R,79N4F=f] 2.7I0ATF N 2.PRIPQE=0S 79.6%9 3,06031E-06 12645 4. 3ITLRIE-06 «27.20
Q,AARTOTE=Q] 2,4%247Fent 1.7R2RAE=05 =A.32 1.67TRI10E-05 6.77 4,59081€E-05 -58,24
1.08643F«n0  2,2785AF 0] 7.95741E~07 36.50 7.23485E-07 =42.17 2.%0GATE=0S -R2,013
1.14253FenQ  2,]00G1FeN) 4 AR2AVE-0T -27.56 }.9253)1E-05 QR.6R ],70A41E-0S =70.25
1.23%67F 00 1,950469F 40 3,3838E-06  132.67 3.21215E-06 42,14 4.111R3E-05  =64.35
1. 06F+00 1 ,R2044F o] 1.57529E=05 146475 ] .76239E-06 132,00 2.24275E-0S ~9h,02
1.4ra33Fe0n 1, 70RA7E e 2.19940E-03 82485 1.05621E-05 33.63 2.070?1E-05 -75.13
1.,460414F+00 | ,A0RDTF 4N S.IRR14E-06 T4.91 6.,2727RE-06 127.43 1,45288E-05 -92.13
1,52207F«nn  V,S170%5400 1., 0S900E=05 91,92 6,71161E-06 62,76 5.156S7E~06  =53.36
1. 440Q2F e },4627)0Fe0) 1.06A46E=07  161.53 2,23904E-06 112.80 4.,97098E-05  -85,.39
1.787R1F«00 1 ,RRF .01 R,INDRIAQE~0A 150.83 6,27523E-06 114,01 S.72R99€=05 =]135,57
14RGSTAF 400 1% 10032F e Ny 1.061326£-05 =24436 | ,AORS2F-06 =77.14 & .,A9RSOE~0S T77.77
}.9313Car«0n V241215 ent 1 L0YRADNE-NS 107.43 5 ,885ARE=-06 96.84 2.5128E=-05 59,74
EF 2 PETRY T 1.1R723F 40} 1.50753E~0% 93.30 1.52179€E-0S 154011 2,65439E-05 =264433
22,1605 0 Y,137795 401 R AR BRE~05 49,94 2,05647E-07 =127.53 3.A9337E-06 =107,19
2,107276.00 1,022 TF et 3.77231E-06 127.54 2,92432E-07 =-160.79 3.100RKE=05 =75.22
P.2R%AF 0N 1 NBARAT 4R 1 .4G92E-06 61.05 1,59036E-07 <=152.65 2.54222E-06 =102.2R
2.17I8F + (19 LaN112A0.09) 1.13327€-06 29.06 1,120164E~07 30462 1.23R70E-05 -82.72
D, H600L5 0N Q,7524F e 0 4,4733E-07 =T70.26 4 ,A3SSTE=07 ~6.07 1.ARTR6E-06 -67.21
2,8400F o101 G,4a]ADAF NN A,95711E-07 -93.9% G,00SRE~08 =158.88 9,54400E~-06 «A4.63
2,ACTIFepg  S.10223Fann 5,0M972E-06 99.246 1 ,K7112E-06 13,46 4,N0203E-06 <=10K.4%
2,TP3AVF+6Q 2, ROARLAF NN R.HGRATE=08 13.12 7.587aSE-07 104,15 8,02964E-06 =54,02
2,91260F40)  9.5373F.an G.06RANE=06 139,90 2,27270E~06 81+03 B.916DKE=06 «104,97
2.,00077F + 1,0 a,27475Cenn 4,37196E-06 4116 1,193906~06 154,08 1.21114E-06 <114.10
2,4Q293F 430 A,03137FerN 4,N120RAE~07 =33.97 23.10510E-06 153.98 2.31957E-064 =56.01
VsTel T o) TLAINNQ0E AN 7.A0RA9E~DT «~65.4R ] ,4197SE-07 =-90.91 B,77R10E-06 -94,18
A NAnneFann 7,83810F .00 7.727R4€-07 32.71 1.7S0R7E~06 109.46 7+73811E~06 =105.81
A, 2010955 en 7 7,208 400 9,592R”5¢-07 114.36 3,16540E~-06 147,97 1,76129E-06 =-104,67
3,305 4F ey 7. 1HRQAC NN 2.,43621E=-07 £9,92 1,52R03€E-06 166,37 1.50790E-06 ~56.8)
Y HPTTF e 7001 TIF 0D 1.929°2E~-06 50469 1.46276E-07 =172.03 1.,55578E-0S -084.69
A, 515400 A APRETFenn 2.ARGITRE=-0T =73.58 5.28216E-07 =150.046 3,16035E-06 <~165.87
UL, ANIED 4 nn A ASATAF A 2.R23K1E-05 «73.68 3.52535E~-07 41497 S.4R164E-07 -35.34
,8Q1417 400 A ENIROF 0] 2,27R3IRE~06" =132.26 1,74092E~06 79.86 7,2SR?AE-06 ~73.50
A, 77T 4,8079F .00 3,2A445E-06 <=13.53 3,14891E-06 143,22 2.37519E+06 109.4R
367170 AL ONANAFean 1.52590E-05 =166,60 S.7773SE-06 154,78 3,70731E-0S  -20.23
A,3%323 470 AJORO]SFenA HoNR012E~06 =174.56 6,2366E=06 =151.47 2.A40295E-05 =-132.82
8RNI er, R.QURDIFe90 Se17293E-07 177,08 2,28233E-06 =-100.89 1.55066E-06  <46,96
LY R RET Py & .30093F eaN 2.72178€=-06 146,44 ) ,NART7T4E~06 =B1e65 3.597?1E-06 =-105.13
64,2147 e ©,4QR09F s nA 1,049%E=06 73,44 4 ,NSTT9E=07 B437 4 ,ROGIIE-06 =64.HE
4 IRKALF S Q,57273cenr ALGEPRIE-DT 114.87 0,14A91E-08 150451 4.63993E-06 =119.53
4,3BLRIF NG S 4LR]JA0 AN 2.95844E=07 110472 7,73842E~07  127.61 S.A907I1E-06 -T71.80
4,526 400 R IRLPEF 4NN A.7353E=-07 113.85 7.,9274SE=-07 173.74 1.21311E=05 =-12%5.5¢
4,577 NF 409 R,23123Fenn 2,102E-06 Q6eb4h  4,03P9E~06 =128.,26 3.014R4E~06 174,13
b4 ARIRNT 46 G,15270F+00 1.29597E=06 =111.67 ],A1303E=07 =136.03 1.02671E-06 ~4R .48
A4,744N03F R B NRATAC NN 1.00749E-05 13%.83  3.a9]139%€-06 ~70.16 6.,0A13E=-06 =107,06
4,87%9035 450 4, I44O5F e 0N 6e55337F =05 3.69 4,8250RE-08 61.,5R 2.55959E-06 165.49
4,92193F 409 L RIAR]IFenr 6.33963E-07 42.33  AB,11302E-07 ~-120.47 B.N2730E-07 T5.6R
5.0077F i 4,T30484F 0 3.4TRASF-07 107.21 S,3R350£-07 =61,42 2.95087E-06 =51.51
S.rQ7RAE SO0 4,70P0NEFeAN 1.A5273E-07 8439 6.16650€-10 =25.,8]1 4.A2549E-06 =T7.46
5.1356°F 0N 4,42335F+n0 9,77505E-07 16188  2,45137E=07 ~T76.48 1.20642€-06 <124.6R
Se?27Warenn G.C51L1IF+0N 1.40096E~05 14A.12 S, 1RG91E-07 ~12.,57 1.ABR19E~-06 -87.04
B3R 12F 400 b LTHENF £.13909€=-07 116.07  4,7AL0TE=0T7 =143,53 1.900R6E=06 -95,08
S.446722F « 00 4,406 0F 00 1+.SRAQLIE=0S 63.22 R,94]97E=07 =39,75 6.70122E-06 <=126.66
5.83711F400  4,336795+00 4 ¢9RGTIE~0T €0.99 ].591A4E=07 70.29 2.00703E-06 137.44
S.R2T0%7¢06  4.PRRATE 4NN 1.53066E=06 100,76 4,06307E-07 -86.32 795755€-07  =27,7S
S.7123% «niny 4,201N3F +n0 4,20207€-07 <121.70 g,)1&17RE=-07 ~S545.,0R 3.710S57E-06 ~101.16
S.80178veng 4,13727Fepn S+1300SE-07 171.37 2,3A290E-07 2.86 S.S3245E-07 -118.7]
5,RRRATCLN 4 NTTAPF.0N 8.1A00AE-07  -18.,26 |,52R24E-N6 SR.90 S.4HTHEE-0T =167.48
§.97484r 400 4,01549F .00 3.RSA4LTE=-07 S2.74 9,9411E=-07 -Q3,67 2.27473E-06 -26.23
A NALLSTwNN 3.95749F«nn 2.70624E-07 78426 9,3]17%9RE-07 S6.20 S.TT7INOE~06 ~1A1.14
A,152%F +nn 3.90035F 0N 7.78105E-07 93,47 1 PRI4RE-06 =-137.09 B.IG6AE-07 3.67
R,PLAD 04 3,A4ANIF 40N 1.17424E=-06 82405 1,45497E-07 =4R,82 3.I09R6E=-06 =115.26
LR LARTIV.EY 3,.73259F.qn 1.57974E=07 =90.446 /,RAQITE-07 -§5,38 9,52679E=-07 ~128.S1
XT3 LUELRTF ) 3.74N44F 0D 4.02222E~08 S1.Rl 2.45R74E-06 1,12 1.4007SE-06 175.04
AJBNTIITE L0 1.A900¥Fsan 3.549R3E-07 =177.03 3.425RNE-07 144.19 B,16813E=-07 83.19
LIS L LR J.560RQF 0N 1.15674E-06 80.04 2,24R21€E-07 12,96 1.R4192E-06 =3.65
B ATIRW <018 J.59298F N0 2+ 22R52E-06 -28.18  3.11661E-09 «3.10 1.78471E-06 -T4.12
8, T7RTIRDT o fin) 3.54A232F 40 9,092K1E-07 138,19 ©,7HS97€-07 T7.97 1.01A93E=-06 8454
A ARRLTFenn Y, SNOAREF 0N S.N4100E-07 40,95 2,TA9RQE-07 1.76 6.18212E-06 -75.25
A,947745 A0 JLBASAF e 0D T7.7SRAZE=07 =~169.31 ],20964E-07 60.03 2.R5153E~06 <=130.04
T.03V28F 400 3,413F3F 00 3.99145E-08 <=166.92 S5,AT11SE-07 70,60 1.31979E-07 177.68
7.11916F 409 3,17119Fenn P.L244RE-0T 56.20 1.54714E=07 =64.62 1.08950E-06 =93.07
7,207 400 3.73008F¢an 5.69208€-07 20,51 B.55757E-08 40.30 1.16393E=07 =142.53
7.2Q4023Fenq 3,7RQ94F +0N S.AT4RAE=0T 141.63 3,37RO7E-07 =3413  1.58740€E-06 «83430
TAR221F o016 3.2S079F+ 00 7.5A249€-07 113.10 S.S0998E-07 78479 FeP5I93E~07 <~163.82
Tea?2070E 400 3.21255F«0n RJP1K2TE-07 15.77 1.63908E~-07 44,99 1.29134E-06 -72.87
7,55280aF o 3.17519F «0N 3.14562€=06 179,17 A,I06A3IE-07 66,06 T.A665SE=07 ~-135,06
T RLALAF o0y 3,13R70F«aN 9,95R849E=-07 R9.39 5,4262SE-07 17553 4,3165RE-07 100.5S
7.77623F 0N 3.10307F+00 1.19430E-07 30.70 6.,62AN4E=0R =B88.95 2.18109E-06  +28.74
7,422 400 3.06814F+00 1.72937€~06 104,01 1.3R114E=-0T7 52451 9.26022E-07 «~110.78
7.91n14F+00 I DWNTE oA 8.M0KIE=07 85,69 2,ALNSAE=07 =-119.77 2.689759€-06 =9].48
7.99ancE 400 3,90071F e 00 1.ASROLE=0T 46466  1,75943E-06 =22.%? S.063I2E-07 ~-169,%8
R, nAcQAke(il) 2.9544812Fsp0 5.30455E-07 <~138402 4 ,57562E-07 116 TR ), 14061E=06 ~69.068
R, ) 778 +H1 2.93420F+00 5.3GN97E-08 =157.21 1.,39177€=-07 7469  4,78379E~07 =146.23
R,PRITIF o) 2.90496F +0N 3.79052E-07 138,84 T.1500RE-07 6R.90  7,R9223E-08 ~114,51
R,40A1Fe00 2.R7439F 40N 4,59594E~07 141,76 1.581AQE=07 166e26  2,35R06E=-07 =11.33
B G7SAF o 66 2.96444E400 2.6717RE-07 a9.23 “75.32 @,91N227E-07 =60,51)
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_TABLE IVs ARRAY &, ?7n, SPECTRUM POR TEMPERATURE PHASES I, 11, III
1 IX

1]

PERIOD VARIANCE PHASE  VARIANCE PHASE VARIANCE PHASE

(HOUR) (°c?) (°c?) (°%?)
P.TINKTF02 4,83704E-04 79.21 1.50274€~-0S 133.07 13,72512€-01 =TVehe
1.36SAF+02? 3.16225€-04 9291 1, 28ASGE=-NS 100,36 1,1905E-0) -R].55
Q,102722F 01 1.,059A7E-04 T70.50 S.7V0NARE=-04 115,33 2,98NGA€=04 =110,21
A APRATF 4N 2.06240E-05 72003  1,4%932E=05 165,81 9,99730€E-0S -k5,.A2
Ghh]AIF 4N 1.NRP1SE-0S 59480 5,7ALA3E-07 95455 1.111523€E-06 -k5,7¢%
4.,SS111F+0) 6+15R21E=06 60.RB | ,R)11N4E-DA 175.06 9,54210E-05 -k0,52
2, 9NNOGF + ) 3.06094E=05 100,97 5.711369E-06 HA,Q7 A,217N7E-05  -93,21%
41TIF L0 4,79161E-06 83419 9,94%9¢~-07 =90.70 4,120AKE-08 =90 ,AA
AW HVWNTE N 3.92699€E-06_  163.66 1.10951E~06 157422 4,3ANRE=-05 =90 .44
2. 7INRTF M) 4412R7AE=-0S 95.81 1.81529€~-06 =133,69 7T,44%917€-Nn35 ~-1nAa.)1}
2,4R262Fen) L£,P)1601E=-0G 35,57 _l.lQ1af-05 159.20 _2,544068-03 =l4}.Nl
2, PTGCAF eN1 1.0768AF=0S 16570 Y.N424F=06 103.57 1,KunNIE=05 =1k2.53
2,10061Fen 1.41175E<08  10)1.99 4.55A9%E~06 153,3F 6,12)24E=04 =155.24
1.9504%F N} 4,7STNSE-06 =20.05 4.h1SRE-06 13A.34  A.2539-07 -G4,R%
1.92064F ¢n) 1.RRKANE=0S 70.10 2 .RATARF-06 =133.39 §,1312nE=05 =52.70
1.70447F «n) 1.9R875€=07 Re62 JeGATALE=DA =165,40 ],T|160E-05  =A9,07
1.ARG27Fen) (. 15A37E-06 9369  6,04N30E-0R 115,46 A, TIUE=0n -H2.86
1.51704F «n? 3.20RA3E-06 “6he3S 1.93%64E-06 =173.7% |,3V0uQE=07 =~121.12
1.63710F .01} J.GR00IE-06 134.33 2.49%592E-06 =]152.10 },77288k=05 -30.21
1. 3653 N 2.46324E-05 =136.24 6A.6613°E-07 =Al.29 3,16794E-0S -£3.26
1.200312Fen) 1.21070€E-05 150.07 1.AR14NC=06 -7.26 7.008S7E-05 -hR,04R
1,2612]Fan) 1.121)0F=0¢ 6013 _2.83NFeNn «HI A0 Q0396 7F NG «]42,90
leIRT>SFand 1.23952E=05 62.R3  1,8L3AE=07 ~73421 1 ,43GE-0% -w3.72
1. 13778F ) 4,402750E=06h 85.50 1.2550AF=-n4 =65, TS 7,K2387F =06 =187,26
1.00227F+0 3.NGARPIE-06 GT.9R ] NARIISE=07 ~173.3C S, 11%1Q9E-0N4% 27,64
1,N5N24Fen1 1.¥72R0E-05 42401 1.R77297F=06 =21eh? | ,2A223E=05 =]3R.6?
1.01136F 01 1.994A4E~06 176,48 A, 9RRTT7E-07 =HYe26 | J2RTRIE~06 99,}rR
Q,7€2aFe0N 6.ATSSLE=-06 66455 S.AB4E-07 124.72  2,2208nE=056 -94,52
Q.4L1ANSF+NN 7.20°832E=07 =134.67 2.,A60795t=0n “60.92 | ,UBDULPE-08 =123,72
Q,10223F«0n S.87002E-06 124,73 4,00R3INF=Q7 KA, 76 Q,0a5Q7F=07 ~1ZblT7
A, A0Q40F+0N R.6112SE~06 123.54 13.51147€-08 GhL,7S 2,6ufGPF=0n =162.2F
2,532+ 01 2.1R5G7E=06 =15461 T,R6152¢=07 =153.,87 >.24724E=-07 =13A.17
2,2747CFenn 2,5]279F =05 B6e63 1307320 =07 =120,22 4,ARLVRE-QT 156,93
RN 7700 3.AR]15E=06 169,18 ASKI1767F=n7 159,06 7,22531E~-07 =159.00
T.00V1CNFe0n 5.2903E-06 14,35 1. IR98&F=DK 1437 §,03an14E-07 =35.43
7.GRS1NC NN 1.A0A02E-05 «29.,R6  T.02744E=0A =R el Y, EAITE~DT =171 .9¢
7,201 3F4nn 4, S6R6AF=07 9167 2.5R454F=0T  =)A0,12 ?,693133E-04 -91.32
7.13834Fenn Q,18544f-06 =34.92 2.46336E-0R 63469 &L, 0LNYPE=-OGF =]172.57
T.N0171Fenn 2+2143KE=0h 112.71  7.23R|SE=N7 =Sk 0k 7,RIE00E-Q7 160.5R
£ APRETE 4NN 2.A521QF=07 ~6145] PJNIARSTE-NT P6.73 1,13337F D4 62.83
A ARN]4Fenn 2.Q9V7RE=06 «]15.,48 |, 227V =-06k 1.0F 1.7r2&aF=04 622
A RG1=DFenr 1.A1626E=06 =32,6) 0,G8043€-Q7 ©i,23 2 Menu?t-08  -12,96
L ML L LR ] S5.37152F=-06 18,52 L.6a151E=0h 15,35 ey T23kalf =55.37
A, 2NA7aF 4P 7.,€2337F =04k 144,58 1,~53130 94 170,93 1o747¢ip =04 -20.00
Rurnilstenr 1,0 = 7€ 7F=ng 1IALTA 1 7123E=06 =172,62 4,90471F<np -69,33
R,Q&2Fenr 1,=uanNap-ng 26,49 2,1209af-0s ~Ca,10 ,37ASAE=04 «-13,R2
€ ,30Q37F AN 4,193k =04 112,99 | ,206ufF=0g  -93,86 &,1017F04 -nl.00
Q,ARARQAF NN ?2.79378E-06 113.16  1.11452E=-08 ~85402 &, 71AL-06 -749,53
§,87370Fenn 5.51291E~0% T2.11 1.N2K64E=06 -19,79 a 4644 -N& =1(R,3I
S,46A1F40N 1.6413R3E=-07 69,19 1,NTALAF=0n =23.79 |, Ta27uc A «1%4,0k
S,5478F 40N TeQlRAIE=-07 102,58 S,20613E-97 163,50 .70711 =08 <=102.KP
&,95)23F.nn 3.214RIF =06 160,746 NH.SRN2LE-07 125.71 4, 16321E=07 =157.92
g, 15220404 .01 16AE-05 =104,4& %,910E=07 =1R],63 > _2nR5]1F=04 -71e01
&, ARATOF LN 2.SPRAE=0A =1T73,72 V. WMP?SF-07 159,71 1,26716E=0% =166.65
&4, PR6PEE N 1.N4NANE=-06 172,21 3.2757~6-09 «43,37 2 ,8R149E-07 -60.20
4,97413F spn 1.A115RE~06 25432 6 ARGRIEZDT? -114.49 | 47276E-N? «)&].36
4,79044E 60N Re72197E-07  =39,A9 1,35279E=07 -54.07 | ,29544f=04 =73,96
4,70ANSF NN 9.A3CNUE=07 101,07 2,1=3070E=-07 “32.66 | ,AK195E=00 -A9,87
4, APADTF 4NN 3.5R&ANGLE-06 «12.30 ] ,3%5079E=-07 =12.R% 4 ,4n2026-07 166,22
4,85111F«an 4, ATTIRE-05 103.41  },01S97E~06 =17A,01 |,79R%uE=07 117.30
4.,6TASAF AN 4,92374E~06 =56.93  1,19RQ7E-07 ~=137.6R ) ,093001E-05 2.54
G.aNLANFenN 9.14LAE-08 =h2.15 ) G14P0E-06h =96.71 5 122476 =04 -84 ,27
6,739% onn 2.72904€-06 =107.11 4 764N3E~NT  =73,68 5 70173F=0g  <R4.39
4L, PRRLTE LD 4.3021E-05 =174.35  7,A)5026-07 =32.23  3,31545%F=06 ~1Q03.,67
6.3n1a7€ 00 1.50903€-05  =37.23 ) W0SE~07  27.43 @.032445-07 -163.43
6,12737 400 4o1733E=07 <1S53.77 5,974%F-07 7205 3,R2807E~-03 -57,56
4,n784284019 £, 2QR8A7F -06 73.55 .AISILIE=-07 134,87 5. Gan947i=N7 -108.5]
L NT=RGFens 1.153157F=-0S 94421 2.A)1494E=0T7 =136.41  2_.29497¢-07 -92,.54
R.95769F <N 6. 375RGE=07 AR L, RARGNE-DT  =S4.fh | QKRALE-DA  =R3.75
1.,900QSFenN 1.17353E-06 66.2R  T,4muLIE-07 “33.2R ) 19471E~07 89.41
U, 84A01Fenn 4.,R7661E-06 68420 nr 19110F=07 =2h.22 R ASNTAL=0T -82.14
.79259F o0 4,29019€-07 163,37 1,1992SE=-07 17.17 K, ,38230E=07 =56.5%
A TUNALF e 1.98361€-06 93.77 &,19090E-07 =31,61  w_k)ANIF-QT7 -7a,A7
L, AGNNGE .00 1,22099E-06  ~16435 1,92026E=07  =60.78 | 10AGAE=06 -G, 10
VL RLNRIF LN 2.5162%¢-07 =81e4? S,4%607L-07 =3.73 2,12043F=04 -Qb.lﬂ
U, KQ292F 4N 4 ,RALSLE~06 =3148) J.ATRGHF=N4 ~le4l 2, ANANIE-06 =1(9.SA
U, SLARADE 0N Q,V21NE=-07 140,34 &, &7n46g=n7 30.2) 1 + 42949 =05 179.8¢0
2,89095F .00 7.91002€-07 99.26 | ,21775F-05 49,725 | ,RQ47/F=-01 10S5.3%
7,45RS4F 0N 1.,R6INIE-06 66,05  T7,0a6IE-07 Sa0l 4.20210E-07 166,00
1,613 F 00 4,2299AE-08 161,77 9,230176E=07  100.h6 7.0R281f =07 28.61
U T119Fenn 2.N7621E-06 109.57 4, 11690E~-07 110.21  j,7ckanE=@s -19.20
1.31008F«nA 1.55987E-07 93.R86 },109WE=-0Q7 173.29 p, auning-07 -lo«.IJ
3.7RQ94F 0N 2.ATVRKE-06 T6eTR 3, 79UAHE=AT  <14].5%, 7, G4nQ4E-07 -S.IQ
,25079F «an 1. 2RHASRE-06 BBe3I2 4,1GSGTE-07 -10.70 | ,&180uF-06 -27'23
1,2} 28GF.0N 2.49YATQRE-0h 125.23 Q,74447E=9R 3R 4l ).4477?t-06 -70:7%
. 17S19F e 1.AG9AJE=-06 “T4.9R 1 ,6RANGF=NT  =179,1] Q,82242F-07 ~73.11
A, 13R76F 09 1.42759NE-04 SR.95 1.53703E=07  15m.93 R,171136-07 -84, 3R
. 10NN V1.2)199E-07 72:39 S5,46TRGE=07 =142.47 3, %0I9F=06 -A7.73
U, NRALAF N 1.49048E=06 =169.05 4,08004E-07 =142.74 3 Q13auf-Q4 -133'nz
.MUOTFLON 1.SRIGIE=06 =173.87 P2.16119E=07  =13,83 7 303710-07 -169.68
0007 Fe00n S.15AA6E~06 121.00 S,47207¢-0R =?S.l6 1 ,13158207  -135,75
7.9AR]) 2Fenn 1.7196R€-06 129,87 2,15227€-0s  =57.41 3.3u547t-03  159.0]
2,01820F ¢ 00 1.75993E-06 90,70 G,Qu}IWF=04  <53,14 ) 3776HE~DA  ~60.00
2.,9049AF+0N 24 12445E=-048 106462 ~ AR1AKE=CA PRaTh 4 AR604E-DT -1?0.79
2,27470F+01 1.3)802E =04 119,45 1, 14k62Fen? £3.23 4,23073 =07 -ll;.?n
?.06bbbFenn 1.20097€-07 =11R405 5,30330E=07  17n.76 w.11003F207 -] 0. 77

64



PERIOD VARIANCE PHASE VARIAgCB
(HOUR) (°c?) (°%*)
2.7047F .0 3.A34A0E~04 $1.62 1,06503E-05
1,3A]3F 402 1420R61E~04 B1.31 3.7S524E=-04
2,102235 401 4,71397€-05 81.77 1.23875€-07
A APRATE ) f.5030SE-06 119,046 9,59094E=-07
I RELEY ) 1.A5370E-05 59,34 ],779AGE~06
4,85111Fem 6,22K?3E-06 36469 1,87AA0E~06
2, 90R05F 0 9. 7S672E~06 90.BR 2,19145E=-064
L1 2 T.ATA1AE=06 165,90 1.97113E-06
A, HWOTF 4N 1.70399E-06 =79.56 4 ,A0994E-05
2.,73067Fen1 3,33%1E-05 122.09 4,29234E-06
D, 40262F e ) 3.,51917E~06 17.12 4.S45A3E-06
P.I7RRAF o) 4,10221E-06 =156.35 2.077€-06
2.10nSFep]) 4,9394]1€£~06 116433 7.57589E-07
1.950649F 0} 4,71951E-06 £9.56 2.,9R599E-06
1.22044F 400 2.N5249E=-06 75.25 1.37753E-06
1.70487F e 5.21041E-05 73464 6,49457E~06
1.6PA27F <0} 1.33414F-06 22427 9.467I0E-06
V1,S1704F 0} 2.00LRAE=06 62,26 1.39157E~0S
1.463713F«n? 1.44911E-05 TR«27 1.60936E-0S
14 R8IEF N 6.1169E=06 =172.46 |,PRRAPE-05
1.M92F+ Q1 B.Y7RTISE-07 =174,00 9.05079E~-06
V.26121F 40} P«N1A6TE~DS 18,55 &.77702E-06
1.18725Fent 9.,1471E-07 11R.72 3.77159E-06
1.13779F «01 1.1R540F=06 =14R,77 3.21R7RE-07
1.,N10227€en] 4. VPASAE=06 -63.16 2,67131E-06
1,fEN26F e 3.O0SRTOE=-06 63,34 2,AP74RE-06
T,N11&F e 4.11674E-07 95.36 4.?R596E~-06
Q,752%@F o0 24 1379RE-06 26.19 5.50299E-06
9,41409F ¢ 0 2.1573%E-06 106,53 6.11359€E-06
0,10223F«qF A R1779E-07 06,46 1,78274E-06
8,ANRLAFeNN 4,499413E=06 97.19 4,55771E-06
2,533 e 4,17642E=07 =147.,43 1.57337E-06
Q,2747SF N 6.52R?25E=-07 =1.67 4.17311E-06
A,NAITF 0N B,L5RLAE-NG SS.42 1.7MR77E-05
7.90)19% .09 1.110F1E-06 119.74 2.33707€-06
7,243 0Fe0N 2.76265E-06 15,54 1.11037F=-06
7,799)2c.90 2.14589€-07 156,99 3.52502E-07
7,V3aR04F s 3.459FRE-08 ~153.40 1.7818AE-06
TN TITear 3 NATRTE=05 34,19 7.,52390€-07
&, 2PRATF e T.11756E-07 58,37 1.51903E-06
A eRDLAF s 2.47235E-06 90.46 2.99992E-07
4 SN T3Tend ho10641E-05 =33,74 5.S6RITE-07
#,7593F " 3.11891E-06 TheRL 2.R0RRTE-07
&, INANGFonA 1.,9226£-06 03,47 S.145R6E-07
A AATIEF.AD 3.76913€-04 H4,00 1.76981E-0h
€,93423F .00 f.450356E-07 12088 3.%4P3E-07
8,90033F«nN 3.94303€-07 153.99 7.770%3E-07
&,A023QF.nr 2.55452E-06 72.16 1.14545E-06
§,87279F«a0 9,204N4E=07 149,86 B.31371E-07
B,45]11F+00 3.681A7€-07 30.40 1.0RGASE-064
5.¥5425F+ 0N 2.16912E-06 67.01 7, ASKIE-07
€,26128.0n 9.0640N3IE~-07 =]174.89 3,75392E-07
G,15229%F 0N 1.12302€-06 45.21 3,R79NQ9E=-07
§,NEATIFeNN 4 AGARYF=-07 174,09 5_.21830E=-07
4 ,0R4R5F A 5.02650E-06 105.57 4,2141%E-07
L,RT41QF .00 3.1C372€-03 166,59 2,10849€-06
4,79NRGF oD 3.489954E-06 =53429 6.,03634E=-07
4,70R96F+n0 1.150A0E-06 40478 1,11704E-06
4 ,482925F«00 1.51218€E-07 120.4% §,13736E=07
4,551)11F«n0 2.7904RE-07 -26490 5,71R18E-07
4, ,6TASF 0N R.APSAAE=-07 173.92 4.937SRE~Q7
4 ,L0430F 0N 9,5003R€-07 17S.14 3,7799Q€E-07
4,33630F4 QN 7,31460E-07 66467 3,59052E-07
4,?R4ATF 0N 9.54R93E-07 9.06 1,94493E=-07
4,2010F N0 9,21921€-07 130.95 3,16372€-07
4,1377F 0N K RPTIRE=07 48.45 5,9A959£-08
4,07542Fenn ?2.117ARE~06 136.6]1 | .439]12€-07
4 .NISAQFeqN 7.14314E-07 150.86 2,09A5]10E-07
1,95740F«00 1414?723E-06 105,30 3,003R1E-07
,00095Fenn S,69061E=-07 94,40 | ,30964E=07
12,9440 )Fenn 2.0015RE=-07 69.25 3,R3774E~07
2,79253F.00 1.32325€~06 744,55 3,5A%99E-07
A, 76046F 00 8,36402E-07 10833 1.99272E£-07
. R9INAF e NN 1.58244E~06 106,76 9,436430E-08
q,ALNAAF L0 1.454009E-07 98.26 3,77339t-07
1,5929RF«qn S.764714E-07 75.76 3.19412€-07
A,S6AIDF 4NN 5.3G429E=07 =178,03 ), 7R471E-07
2,80005C.0n 2.59161E-07 «99,80 9,01377E-08
,LLGASGF N 1.72990E~05 61.99 3,84]114E+08
1,68131F 400 5.06749E-07 81.96 ) ,27117€-07
T,A7V1GF 400 1.41151E~06 115.09 8,02107€-0A
,.23003F 400 54 79675E-07  <=19.19 | ,?40Q14E-07
1, 2R3Q0AF 4 010 A oRHRIAE-0T7 134487 9,R3417€~08
2,280 70F .00 6.02537E=07 90.77 1.322S0E-07
q.21268F.nN 1.22514E~07 93.16 2,RRQAE-08
A N7513IF 0N 1.05004E-08 =60.13 ),135632€-07
.1IR79F 400 3. 2BALARE=-0H 75.01 3,03373€E-07

A, 103I03F 0N
3,05a]14F 0N
A NILNTF N0
1.0027IF 0D
3,0R212Fann
2,91420F .00
2.,90404AFsnn
2,67473€ 400
2,044L6LAE AN

7.1%042E-08
1.13813E-07
3. 15505E=-07
5.40921€-07
4, AS7R6E-0A
Ko11342E~-07
1.0])9450E-06
1 . DLERRE-06
R,7RG52E-07

=5.18 2,32051€-07
87.17 6,55R41E-07
143412 4.A1004F=0R
=169.6R | ,S2710E~07

3.87

9,17479E-N8

63.16 1,13719E-09
150.47 £.72309E-08
~77.95% 3,12240E-08

7765 4,96199E=08

65

S I, 11, 111
111 —_
PHASE VARIANCE PHASE
(°c?)
=166.9R 3.51111€-03 -58,24
93,07 R8.15924E~04 -77.88
=115,73 2+3235R8E-04  -P6,.58
167,42 2.0316SE~04 -77.99
«156.13 1.T09RAE=04  =R7.45
«135.32 9.59723E-05 =99,20
«105.64 5.69795E-05 =-93,31
111,03 65.51109€-05  =AR.70
«12R.27 7.0R131E~0S -83.13
=116.61 1.02786E-04 =A7.65
«G9R,97 T.R21R4E-05 ~=114.04
=129.53 1.04262E-05 <-131.90
=106.16 B.14456E~06 ~70.48
=107.77 S5.86207€=-064 -71.82
=134,39 4.A5216E-06 -63.27
~140.20 1.S2P425E=05  =25,85
«126459 2.75153E-0S -58.05
«112.56 1.16R03E~05 -76.19
=112.14 1.39058€-05  -463,57
«~67.18 3.744A9E~05 -63.01
«70.53 9.85945E-05 -77.82
4] 4t 1.06011E~04 <=140.77
«614]10 6.H3TND9E=06 =161.7R
=73.23 2.31709E-0S5 =~125.77
=70.76 1.79093E<05 ~124.29
-53.41 6i06ASSE=06 =117.73
=32.39 3.30987E-06 =102.54
=19,17 7.RRA19E-06 -9R.96
14,60 S+91425€-06 -1])7.58
53,93 1.132%E-05 =~125.72
95,45 B.TT4SEE=-06 178.43
118.31 2.T17ARE~06% 123.82
156,80 6.A4S7SE-06 A9.93
178.23 1.07292€~06 38.08
~154.66 1.00907E-05 77.96
~146.31 &4.S56591E-06  ~42.36
-99,28 B.3NR44E-06 -19.28
=170.43 1.,?NA0NDE~0S  =93.5S
«78.99 1.723353E~05 =~117.75
«131.92 3.52247E-06 <~=117.62
«49,35 1.93295E-06 -60.71
=160,96 2.012P7E~NS =77.540
173.4R 2,2ROKRAKE~DS =~13A.A3
=14R,32 1.10945E=-06 165,58
«163,85 1.25A99E=06 =]153,3R
“8h.h6 1,3G919E-04 -R7.06
=123.35 1.92067E=05 ~=1S50.Kk6
=121.,00 1.4803KE=05 157.92
-97.97 4,220640E-04 147.53
~89.30 &.03799E-06 136.25
-96.80 2.10901E-04 129.13
-93.91 1.A6625E~06  10R.2?
129,11 ©.22771E-04 99,62
-88.,03 S5.19011€-07 56.69
=78.33 3.201R1E=N6 ~25.95
-45,17 7.78115E~07 -66.63
1,01 1.70120E-07 =37.56
45,37 S5.319100E-07 T7.26
64,43 1.21963E-06 49,13
121.R6 1.56136E-07 36.35
111.46 1.72618E-06  107.32
=159,34 9.04362E-07 8l.71
=134.5 1.32004E-06 26497
«179,77 1.476A2E-07 135.03
«125.03 6.R3I95LE-07 66.58
«R2,96 4.22751E-06 4ol
«67.84 1.1RPS9E~0S ~36.25
“6R.34 6.TRAROKE-D06  =65,56
«10.463 4.65425E-06 -78.80
28,45 2.A64TTE-06 =106.58
T4,28 1.649G9E-08 =129.72
101,07 2.12319€E=07  =65.78
143.55 %.S59”212E-08 67
74,56 6.,96237E-07 «57.,36
150,76 1.05218E=07 =36.00
136,88 3.72737E~07 <=144.36
=166,79 1.16799E=06 129.89
174,17 3.70730E-07 16,96
=151.79 4¢20409E-07 =101.83
«87.14 3+59337E-07 =175.00
«70.57 1+21331€-08 =1384.7S
«73.06 1.02359E-06 -74.60
=38.21 1.002S7E-06 =109.60
«Q,17 2.6BR57E-07 -50.32
11.25 2.21295E-07 10,99
=57,50 2.16644E-06 1.18
~66.56 2.54T07€-06 -13.61
=36.87 8.19176E-07 13.R0
~26,98 1.68366E-06 34.00
19,90 1.00040E=-07 AR.13
27.40 6.R3I6A2E-08 42.92
=52.,45 7.R6401E-08 HR.IS
“68,91 S.A9371E-07 =21.4&
«6§3.,02 2.38929€E-06 =6S.12
«63,35 5.STTE=06 =45,7R
«62,19 S1T1T79E=NE  «T4.6)



PERIOD

(HOUR)
2. 7TINRTF 0
1. IR8IIF 0
Q,10227F 0
R OPRATF e
S.4A13FF
6,55111F«n
1, 90N0GF o
RS ERRLRY S
1.0ATFe0
2.7I047F e
2,49242F e
?,27554F«n
2.,10081F+0"
1.96148F«n
1,92064F «0
1.70A57F+0"
1.A0427F+0"
1.S1704Fen?
1.63719F«0
1,75823Fen)
1.30032F+n?
1.26121540}
1.1R725F+M
1.1377REem
1.09227F40)
Le NSAPAF +0)
1211 %Feni
Q,78233E+ 0
Q,461A409F «0 0
B,10222F «0¢
R,RORKAF o0
_R,8331F .00
SR 2T4TSF o0
A,N3137F+0n
7.R0190F«0N
7.5RG19F 40N
7.%2018F«0n
7.19804F 00
T.N0171Fs0N
A A2R&TFenN
AL ARNAE NN
A,SN1R0F.0N
ALISRIAOF 40N
A.20K0AF 0D
&£ ,NRRISF NN
G,2342IF +pn
£,90021€s00
§,4RRAGF 40N
§,87270F 400
S.6hl1IFen0
€, WGLPRE 40D
€,2G612aF+00
S.18220F 0N
E,NBATAF 0N
4,9R498F 40D
4 RTA)0F 40N
G, TAORUE +ON
4,79205F«nN
4, &PADEF 0N
4,55111F+0n0
L LTASOF <N
4,404105+00
4,73633F 00
L, PRGARTF 400
©,20103F e00
4,137776 00
G NTRRDF 60N
&4 ,N)G&AF e
,95749F 60N
1,90005F 00
V,06RITFe00
q.70580F + 0N
1, 7608LF 400
1,A0009F « 00
AV ALORIF 000
2,8Q200F 0N
V. CGRIZFe 0N
2,5NNAGF AN
1,45634F 60N
NV 61337F 000
3.37113Fe00
1,7300aF 00
2, 28004F ¢ N
1,28070F .00
1.21286F .00
A, 17513F 000
1, 138705400
18R .0n
V. NRALAF OO
RPLETY Y XYY
APRLLE RN Y'Y
2.9n21 28400
P2, F 0N
2,0900LN4F o0
2,874 ¢
?.,204064LF a0

YARIANCE
(°c?)
1.80135E-04
2.56KA4L =05
£.28360F =06
9. TANPHE=-07
/R PRE-04
9.,26732F =07
9.51827F =97
1264207504
1.31301€-07
SefNae3IUE-08
4 1IPSNF-05
q,71019F-07
1.67211E-04
L L2173 ~07
R,%uOskt =01
heuyaut =04
1.69520E=-07
1.481%2E-06
VeNRELLE=Dn
A 20511F =04
~, 7'!24’.;-05
lTelttrnse=06
N TNS)E=DT
2. ’\I)LQuE-Dﬁ
7 LIIRE=QS
F49TARNE-D7
) oeAn2n2E=07
R APPFEF =0T
Lo W2972E=06
A, 19040 =7
6,22211E-07
1.31517E-07
1.97640E-04
A7V M01E-08
1.75141F=-07
2.%1355E=-n7
N AP3TRE-QAR
Fe N1 23F @il
3.7w172r=07
st lFant =R
+ 870207
1.46216E-95
Lo 7RANF=04

P T T}
[P PR NRY
A,7WM ey}
2,31254F=07

[ EREInY ]
R RRTTIF 2T
LSRG ITRE=0I
16225530 =07
) 14G73E-07
3.152n77=9A
1.€1#14F=07
2,%82%¢2¢ =07
1o23027E=GT7
1.22974E-07
R,20) 19t =99
1.11733% =03
142S716E-04
1429606 ~07
2.?21787F=-07
2.69336E-07
1.24157E=-043
1.23)3°E-07
EPLLY R LLCY LY
S.70442F-03
5,470k =09
2,927946-03
5. 249E~-09
2, NN743F 04
1.07213E~07
2. THALNKE=OT
3.72304£=-07
3. THSQRE=-07
178828707
2.32708E=07
4o oAULYF =0T
2.32677-07
3. 1) 1E-0R
1.994634F =R
9., S5ANKE=-IR
S PuRGRE=07
3.03521E-07
£4,5682)11F=n7
~QQRANF =07
1.99220F=07
1.5224a06-07
1.800AN2E-9T
1e0S775€E=07
1.A29173e~07
Tehnll6f =09
le14ai0k-07
4,990 =03

70.08
B2.67
93.52?
S1.51
73.50
62.92
20.20
105,673
133,45
125.14
17.41

- 1A3,87
115.96
153.24
73606
11R. 93
113466
F0.R9
f4L.23
127.93
=173.1%
1¢0.00
=11A,59
=10n.19
-99.21
=18,91
=63.55
~43.08
-12.582
37.29
=546
41.77
-5e43
$2.54
7641
154.26
123.52
-19.67
-175.29
-1274%1
-, bh
=theh]
13.h6
67.36
123.26
1R7.16
=151 37
=]3we09
—nueSl
-117.3%
-175.71
1511653
49,90
%7.10
-~147.00
-10k.39
S.76
56.28
106.53
~123.19
157.18
=165.75
+e59
lac46
41,69
166.95
114,90
161.0?
179447
~25.50
156,27
-Raek2
P6.AG
172.R7
162.53
-171.17
=92.00
62,14
~la.26
W3, RA
7362
162.37
154,06
w67
7.00
11R.72.
143,97
-144%.03
-56.53
-26,08
L3.h6
9N 97
15%.1¢
=)1&4 .80
144421
=94,23

66

VARIANCE
(%3
1.150/RE-08
2.44117F =06
1.47123¢ =06
1533032 =05
24 W0027€-05
?.,95718F =94
T.A1289%=06
T.45010E-06
4430 N6E-06
SebtediNt=thH
1.0PARLE=0S
2.,744609c =04
2.20842F-06
A, 15943 =05
2.¥7R1 I -un
5,.,37972E=06
1.76704E~00
P15 E-0A
1.6153E-N4
2.3762E-06
3.,2796nE-07
2.7351E-05
9.17752E~06
4437919F =07
{1.80727F-06
1.2977NE=07
9., 16283E~07
3.S711RE~07
1.233237-05
G, NebuRE =0k
P.19590E-06
2.21162E-06
o PPP24E-y7
1e3n3u58«07
1.20290f -0k
44ARTTE~DA
4 AIRE=DA
1.76373E-04
A uRI2)E-OT
1423921E-06
T.34142E-07
7.36RANE-0T
1.072738-0¢
1.2R 736 -05
S ooRTOR -0k
2e=3K% =04k
?.212%E=07

2 ReLANF=)T

16247 75F =07
112223 =07
Qo2 PnRE~NT
ARG =)7
1.S6NSTE=-H7
E.717h4E-08
S.12937F =03
3. A6RK2E =07
1,58917
eR77%
T 646RAAE-09
1,343 =07
1.606285=07
1184271 =07
2,3204%F-0A
2.1379%F =04
L RN =08
2.771650-07
tedahlnE=06
ST E-0T
1,3997%¢ =07
7.5A824t =09
Q2072 -09
1911908 =07
22617 1F =08
1a471GARE=-07
T 754 V5F =04
4 262R1F-07
Lo dL?TE=07
2.1 481E=-07
1.51179€
Q 193 )Eap?
&,73743F-07
B ARLPRE-0T
2.INPGFE=07
T.43202F -0R
7.59] 24¢=0H
2.55577c-04
V. 1686RF-07
P.71640E=07
2201 ~E-08
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TABLE Vi Tidal harmonics used in prediction .

Tidal Amplitude Phase¥
Line (cm) - (deg)
Sa 8.38 - 287
Ssa 6.25 - 202
K1 82.94 . 155
0, 45,81 132
P1 24,57 152
Q1 . 7.56 127
Jy (3.63) (166)
Ml 3.05 149
00, (1.98) (177)
RO1 (1.74) (123) .
Sq (1.68) (282)
M2 106.41 127
S2 . 25.85 153
N2 21.24 095
K2 7.16 151
NU2 4,11 108
MU, 13,02 345
L, 5.64 . 187
T, (1.52) (153)
2N2 (2.84) (063)

*local e?ic (kappa).
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