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Introduction

This technical report describes the design, operation, and use in
oceanographic research of a fixed platform Tocated about 17 km offshore
of Savannah, Georgia (Fig. 1). The platform structure consists of the
Savannah Navigational Light Tower (SNLT), operated and maintained by the
U.S. Coast Guard. The dredged channel for the Savannah River entrance
runs west-northwest from SNLT, and the major axes of the tidal current
ellipses lie approximately along this bearing. Total water depth is 16m
at mean low water, and the tidal range at SNLT varies between 2 and
3m--the largest range on the U. S. Atlantic coast south of Cape Cod.

The area around SNLT is typical of the nearshore region from Cape
Romain, South Carolina to Fernandina Beach, Florida. The coastline is
indented with tidal inlets spaced 10 to 20km apart, each of which feed
an extensive network of interconnected sounds and waterways. Major
rivers such as the Pee Dee, Savannah, and Altamaha discharge fresh water
through some of the inlets. Others are little more than pocket
estuaries where freshwater input is almost zero. The large tidal rarge
and the extensive network of shallow sounds and salt marshes act
together to form a 10 to 20km wide band of turbid and low salinity water
along the coast. The low salinity water forms a frontal zone along the
inner shelf, which greatly influences circulation in the region
(Blanton, 1980, 1981; Blanton and Atkinson, 1983). SNLT is Jlocated
within this regime.

This report will describe the present configuration of sensors and
the data acquisition system for SNLT. The system encodes data which are
then transmitted via radio to Skidaway Institute of Oceanography. A
computer located there records data on disk with back-up to tape. A
review of software and data editing procedures 15 included in this
report.

Data from SNLT have greatly increased our understanding of cir-
culation processes in the inner continental shelf off Georgia. This
report will include some detailed analyses of oceanographic and
meteorological data acquired at SNLT. We will summarize these analyses
by describing monthly summaries of data, seasonal differences in wind-
generated currents off Georgia, and examples of the use of such data., A
description of SNLT and the telemetry system has been previcusly
published in less detailed format (Schwing et al., 1983a).

History of SNLT

SNLT is one of several permanent platforms along the U.S. Atlantic
coast that replaced U.S. Coast Guard Lightships 1in the decade of the
1960s. They serve as navigational beacons for ships and are usually
unattended. SNLT has a large cabin located about 20m above the water
(Figs. 2, 3) which houses power-generating equipment that operates the
navigational light and fog horn.



Dr. 0.W. Hayes, an oceanographer at the Savannah River Laboratory,
E.I. Dupont de Nemours, Aikem, S.C., originally conceived and initiated
the concept that SNLT would serve as a valuable monitoring platform for
meteorological and oceanographic information off the coast. The tower
is well-built and 1ikely to survive the worst of storms. It alsoc has
ample electrical power to operate a wide variety of sensors. At Dr.
Hayes' suggestion, the U.S. Atomic Energy Commission (now Deparis=nt of
Energy) signed an interagency agreement with the U.S. Coast Guard in
1975 to allow contractors access to the tower and to permit the
deployment of oceanographic and meteorological sensors., The Savanrah
River Laboratory, under Dr., Hayes' direction, operated the <ca755rs
on SNLT from 1976 through 1978. Two data reports issued by Skidaway
Institute of Oceanography summarize the data obtained during that period
(Blanton et al., 1978, 1980).

In 1979, the Department of Energy transferred the responsibility to
acquire data at SNLT from Savannah River Laboratory to Ski-away
Institute of Oceanography. At that time, the data acquisition systam
was changed from a magnetic tape data-storage system located in *ha
cabin of SNLT to a telemetering system that broadcasts data to a cem-
puter located at the Institute. From 1979 to the present, SNLT has boen
operated in this configuration to support several large oceanographic
experiments sponsored by the Department of Energy. '

The cabin located at the top of the tower houses the sensor »cwer
supplies, the microprocessor, and the radio transmitter (Fig. 4). The
main power supply comes from an electrical generator, operated by the
Coast Guard, which is backed up for short periods by a bank of bat-
teries. Details of this system will be covered in the next section,

. The present data acquisition system ties together a suite of meicar-
ological and oceanographic sensors (Figs. 3, 4). Wind velocity, air and
cabin temperature, and barometric pressure are measured at the top of
the tower. The wind sensor is located 30 meters above the water surface.
Below water, sensors are deployed to measure ocean currents, tempera*ure,
and salinity at three levels--1, 8, and 13m off the bottom--and water
level (tides). We have had varying success with this deployment. Abova-
water 'sensors usually operate over long periods of time, while underwater
sensors frequently suffer from the effects of storm damage and fishc.wan.
OQur salinity sensors have been largely unsuccessful, while under-ater
temperature and water level sensors have yielded Tong data records. Fig-
ure 5 and Table 1 summarize the data return of the 1977 through 1981
period.

Instrumentation

The majority of the equipment used in our data collection efforts is
Jocated at SNLT, with data processing and storage facilities situated at
Skidaway Institute of Oceanography (SKIO). At present, instrurantation



3

on SNLT records wind, barometer, temperature, current, salinity, and sea
level information. The location of all gsensors is shown in Figure 3.
Table 2 summarizes instrument models used.

Each sensor (Fig. 3) is connected by electrical cable to an asso-
ciated deck unit located in the upper cabin of SNLT. The deck units
(Fig. 4) contain electronics which adapt the sensor's voltage output
signal for 1input to the microprocessor. The microprocessor, custom
manufactured by Gary Howell, Consulting Engineer, Gainesville, FL,
includes a small computer which produces a coded data stream. This data
stream is transmitted by a VHF transmitter to SKIO at a frequency of
164.35 MHz. The transmitter, microprocessor, and deck units are all
powered from a 110VAC wall outlet converted to 56VDC. A pack of bat-
teries is continuously recharged, and provides a backup power source
to the system should the generator powering the AC electrical system
fail.

We have had varying amounts of success with each sensor unit. In
general, meteorological sensors have been fairly reliable over 1long
periods of time. One exception is the WeatherMeasure barometer, which
has required frequent recalibration. With the exception of the tem-
perature probes, underwater sensors have not been nearly as reliable.
Underwater pressure sensors have required regular recalibration.
Thermisters have been bent or broken by snagged fishing lines, and have
to be protected with pvc casing.

The stainless steel components on Marsh-McBirney current sansors
have rapidly electrolyzed, rendering the sensor useless, often within a
month after deployment. Beckman conductivity cells usually have flonded
shortly after deployment, and salinity data have consisted only of
sporadically short records. Biological fouling of sensors has also
created problems. Monthly cleaning has been necessary to keep many units
in operation. Some sensors have also been treated with antifoulant
paint.

The reliabiiity of each deck unit also varied, often due to the
complexity of the circuitry. One example was the Marsh-McBirney units,
which suffered from electrical “cross-talk" that scrambled x and y
current components. This problem has been solved.

In summary, our wind and temperature units were the most reliable.
The barometer worked well, but we had great difficulty both in our own
calibrations and proper use of factory calibration results. The under-
water pressure sensor worked well with periodic recalibration for use as
a tide and wave gauge. The Marsh-McBirney current meter units are rela-
tively inexpensive and give accurate readings. We have spent a great

1Use of equipment trade names in this report is for identification only
and does not imply the authors' endorsement or criticism beyond the context
of the information presented herein.
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deal of time 1in calibrating the current sensors and insulating the x-y
components from electrical interference. Considerable effort has been
devoted to the research and development of these units, and we will
continue to use them for the foreseeable future. The conductivity units
experienced severe flooding and instrument drift problems. In the
future, we are planning to use a different type of conductivity sensar,
manufactured by Sea Bird Electronics.

The VHF transmission from SNLT s received at SKIO by a Repco rodel
810-055 mono-frequency receiver which interfaces with a Hewlett-Packard
9825 computer., The computer samples the data stream on the hour, and
data are subsequently recorded on disk as described in a Tater section
(Figs. 6, 7).

Calibration, Operation, and Analysis

Prior to any field installations, all instrumentation was calibrated
by factory and SKIQO personnel., After each instrument was individially
calibrated, the entire system was assembled and tested in the lab urder
constant environmental conditions, A regression analysis was peifoimed
to compare actual and sensor-measured parameters, and calibration curves
were established to adjust the various sensor readouts where nncessary
(Fig. 8, Table 3).

The most detailed calibration involved the current sensors. A flume
was constructed at SKIO which could produce a maximum current of 55 cm/s
with an accuracy +/- 1 cm/s. Each sensor was calibrated in the flume at
three different current speeds. At each speed, sensors were rot:ztad to
various compass headings to simulate a current flowing in different
directions, and x and y components were recorded in each of 16 rompass
orientations to test directional accuracy (Fig. 9). In addition,
measured current speed was determined at each orientation, and variabil-
ity in speed as a function of direction analyzed (Fig. 10, Table 4).

Conductivity units were calibrated in seawater solutions of three
different salinities, Simple linear regression curves were fit to
measured values for each sensor (Fig. 8c}. Similarly, temperature sen-
sors were calibrated in constant temperature baths set to 0°C and 45°C,
and calibration tables were set (Fig, 8b). In most cases, instriment
readout matched the calibration conditions and mathematical adjustment
of the measured values was unnecessary. Non-linearity was considered
to be negligible.

Although we do not have a device to test our pressure sensors at
different atmospheric pressures, the barometer and underwater pressure
transducer were temporarily installed at the National Weather Service at
Travis Field (Savannah} to record atmosgheric pressure. These data
were compared to values obtained by the NWS instruments, and regression
analyses were made for each unit deployed (Fig. 8a).
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Instrumentation was periodically checked for accuracy during cpera-
tion at SNLT as well. Collected data were checked statistically for
reasonable mean and variance values, Data were plotted (detailed in
later section) to visually inspect files for suspicious values. The
instantaneous data output was also compared to actual observationd made
while personnel were working on or near SNLT.

Operation. A summary of dates when instrumentation was operational on
SNLT is given in Table 1. Much of the data have been catalogued in
other technical reports (Blanton et al., 1978, 1980). During normal
operation, the data stream is sampTed on the hour for 150 seconds. Flow
charts for data collection, storage, and processing are included (Figs.
6, 7). The output from the pressure transducer is 2 values/second to
provide sufficient data for wave amalysis. A1l other sensors output 1
value/second. At least 96 of the 150 seconds must be sampled to make a
statistically valid reading possible. Otherwise, the loop is reini-
tiated and the data stream sampled again. A mean and standard deviation
of the digitally coded voltages are calculated for each sensor and
recorded on disk and tape, along with maximum and minimum values for
each channel., At 0900 and 1500 EST, a summary is printed out in engi-
neering units for the NWS and other agencies, containing air and water
temperature, wind speed and direction, and barometric pressure means for
that hour (Fig. 11). Significant wave height is calculated and also
printed, along with a spectrum of wave variance. Additional printcuts
of recorded data or non-hourly sampling of the data stream are possible
using the appropriate software, discussed elsewhere in this report.

Once data are properly collected from the data stream, they are
stored in a standard NODC (National Oceanographic Data Center) format.
Major editing of the data is done from this form. Data can be listed
out in several ways, including weekly (Fig. 12; Appendix A) and mo-thly
plots (Appendix B) and can be output in either voltage or engineering
units. From these, missing data can be interpolated and inserted, and
unreasonable values adjusted. The final edited data are saved on disk at
SKI0. Time series of a finite time-span are converted to engingering
units, reformatted into a packed BCO file, and transferred to and cavad
on tape on the Cyber computer at either the University of Georgia or the
Georgia Institute of Technology. The BCD files are used for subsequent
analyses., A flow chart showing the processing of SNLT data at SKIO is
outlined in Figures 6 and 13.

A1l the software used in collecting, storing, editing, and the pre-
liminary analysis of data has been specifically written for the various
Hewlett-Packard 9825 computers and peripheral devices available at SKIO
(Table 5).

After discrete time series of the tower data have been transferred
to the Cyber, the data undergo a standard reduction and interpretation
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(Fig. 13). A detailed analysis is performed using standard time series
analysis routines. To remove "noise" from the series, each serias is
Tow-passed with a Lanczos filter with a quarter-power cutoff of {hvee
hours. The filter allows the integrity of any tidal signal to reuzin in
the series while removing signals with a period of three hours or less,
A 40-hour low-passed series is also generated with a Lanczos-snucred
filter for further analysis of subtidal events. The filter cutoffs for
these filters are presented in Figure 14, The filter specifications are
summarized in Table 6. Many of the series tend to contain a very low
frequency trend extending through the entire series, thus causing ;:tone
tial problems with aliasing or excessive "red noise" on the lower cnd of
the spectrum., Because of this, data collected are usually detrended and
}apfred with a cosine filter before analysis (Bendat and Picrsol,
971},

In addition to these various smoothing technigques, data may unaeigo
other transformations. Vectors, normally recorded 1in an east(x) and
north{y) oceanographic convention, may be rotated relative to the
shoreline or local isobaths. Difference series may also be created to
examine vertical gradients of temperature and salinity, Some series
were bandpassed to better define events at a specific frequency. This
was done for wind series to examine the daily sea breeze and its impact
on the nearshore current (Fig. 15).

A standard statistical summary is given for all time series, giving
the series mean, standard deviation, and range. Time series plots of
all data are generated. See Appendix A for plots of SNLT data from 1380
and 1981.

Time series analysis. Spectral analysis is performed on the 3-hour and
40-hour low-passed time series using the techniques described by Moners
(1973}, Tidal and diurnal events are examined in the 3-hour series,
while meteorological and other important Jlow-freguency events are
defined from the 40-hour data sets.

In either case, a software package of FORTRAN programs is available
to spectrally analyze time series (Fig. 13). This package (FESTSA, Fast
and EaSy Time Series Analysis) performs statistical operations on time
series and produces a documented set of files. The A and B Fourier
coefficients of each series are calculated with a Fourier transform and
stored for further computations. For scalar series (i.e., salin:ty,
temperature, pressure), these coefficients are used to derive spectral
densities for each series, and covariance, phase, and coherence spectra
between any two scalars (e.q. Fig. 16). Vectors {(wind, current) are
further analyzed in two ways. First, x and y components of a vector are
cross-correlated to produce caspectra, phase, and coherence sp:ctra
between the components, as well as a principle axis for the vector and
clockwise and counterclockwise rotary spectra with the associated
rotary statistics (Table 7). Secondly, two vectors can also be cross-
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correlated with a Fast Fourier Transform to produce cartesian and rotary
correlations (Table 7). Correlations between a vector and scalar, such
as wind stress and sea level, can also be made to identify the vector
angle which produces the best correlation with a scalar at different
frequencies {Fig. 17). The example presented in Figure 17 shows that the
wind and current were most highly correlated when the wind was blowing
in an alongshore direction (northeast or southwest) at frequencies less
than 0.25 cpd, and were approximately in phase, with the wind Teading
the current by about 20° (13 hours) at 0.1 cpd. All spectral output
files are saved for subsequent plotting and comparison.

SNLT Data Summary

An intimate relationship exists between the passage of meteorological
fronts over the surface of the ocean and the oceanographic¢ response of
the water column below.

Variations in SNLT data on the order of four to seven days are asso-
ciated with meteorological frontal passages through the SAB region (Lee
and Brooks, 1979; Blanton and Maddox, 1980; Schwing et al., 1983b). The
effects of frontal passages are particularly evident during spring
months, as seen in the typical weekly data summary of 19-25 April 1981
(Fig. 12). On the 20th, a low pressure system moved through the area,
as evidenced by a drop in barometric pressure. Winds associated with
the low rapidly increased in speed and rotated clockwise, blowing
strongly to the southwest on the 2lst. Currénts responded within a few
hours to the rotating winds. Superimposed on the tidal current of the
21st and 22nd was a net southerly wind-driven flow. Prior to this, the
net current was to the northeast in response to the northeastward wind
stress.

Other parameters measured at SNLT were also influenced by the fron-
tal passage. Although the large tidal range makes it difficult to see,
net sea level at SNLT rose in response to the onshore blowing wind,
Salinity dincreased nearly 2 ppt, as the prevailing northeasterlies
trapped higher salinity water in the nearshore zone, and prevented low
salinity estuarine water from diluting this water mass. Air temperature
dropped by several degrees during the frontal passage, and surface water
temperature responded in a similar fashion. The water column on the
19th and 20th was thermally stratified, but became well-mixed by strong
winds on the 2lst. Because of this, temperatures at lower depths in-
creased slightly. .

On the 22nd, barometric pressure increased and wind speeds decreased.
By the 23rd, winds had shifted back around to the north, and currents
quickly responded. Other parameters had also returned to values similar
to those measured prior to the frontal passage. This regime was short-
lived, however, as winds again increased and rotated clockwise, blowing
southeasterly in response to another low pressure system arriving late
on the 24th.



These SNLT data show that meteorological frontal passages dominate
the sub-tidal oceanographic and meteorological regime of the r:arshore
region of the SAB. Frontal passages on the 21st and again on the 25th
match well with the four- to seven-day cycle described by Lee¢ and Giooks
(1979) and Blanton and Maddox (1980). A four-day period is typical of
spring and fall conditions, while data collected during surmer chow a
sTightly longer cyclic pattern (Schwing et al., 1983b).

Future Development for SNLT

Operations {involving SNLT have undergone periodic modificaticns and
will continue to do so. Since the collection of the data described 1in
this report, an additional wind sensor and additional air thermisters
have been added to observe vertical gradients in wind and temperature.
Cable connections near the water (Ffg. 3) have been removed, and cables
strengthened to prevent damage due to water intrusion and wzar.
Electronics and power supplies at SNLT have been modified and replaced
to reduce the possibility of failure there. At present, SNLT is being
operated primarily as a meteorological station, providing the infor-
mation shown in Figure 11.

New experiments are also using information from SNLT. These include
the collection of shipboard data near SNLT, as well as implementation of
new and different equipment on the tower. Conductivity measurements
have been a continuing problem. New sensors manufactured by Sea Bird
Electronics have been acquired and will be deployed on SNLT in the
Spring of 1984. These sensors will be part of a conductivity-temperature-
density chain that will measure these parameters at six different dopths
and store the information on a Sea Data Corporation data logger. If
preliminary experiments are successful, these sensors will be merzed
into the data acquisition system described above. Additional current
data will be recorded by a pair of General Oceanics current mzars
moored nearby. The data acquisition system is also flexible enoigh to
consider the implementation of other sensors such as those which maisure
salar radiation and water turbidity. If the need arises, sensors sich
as these can be interfaced into the system for "real-time" telemetry to
shore.

Another experiment to be installed in association with SNLT inyolves
the deployment of a series of bottom mounted CTD data loggers, al$o
manufactured by Sea Data. Current meters will also be deployed n:arby.
These instruments will be installed along a line perpendicular to shore
using the tower as the seaward endpoint (Fig. 18). Inforration from
these locations, along with meteorological and CTD data from SNLT, will
help describe the density structure of the nearshore region of the SAB.

Although great efforts are takén to keep equipment working -on-
tinuously, SNLT is currently operated on an intermittent basis during
times of oceanographic field experiments. A single deployment of equip-
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ment at SNLT seldom works unattended for more than a few months due to

the severe environmental degradation of the instrumentation. It.
obviously would be better to have the tower in more continuous cpera-

tion. We plan to achieve this goal by acquiring complete redundancy for

all the electronic equipment in the tower cabin as well as for ail sen-

sors and cables. SNLT becomes idle over long periods due to a lack of

time and funds necessary to replace and reinstall equipment that has

failed or has been destroyed by severe weather or gradual envirormantal

wear.

The regional weather offices of the National Weather Service access
our up-to-the-hour data from SNLT as Tong as the equipment remains
operational. The NWS offices use inexpensive computer terminals and a
telephone connection to achieve hourly reports in the format skown in
Figure 11. These updated reportis play an important role in regional
weather forecasting, particularly during times of severe storm and
hurricane conditions. Obviously, more continuous operation of the
equipment on SNLT would benefit anyone requiring over-the-ocean weather
data in their operations. A proposal has been submitted to NWS for
funds necessary to keep SNLT in continuous operation, at least as a
meteorological observation platform. In the interim, data will continue
to be collected and archived as frequently as possible and used in con-
junction with ongoing research. Existing data, such as those described
in this report, will be used as an indicator of seasonal and awnual
trends in the hydrography of the nearshore region of the South Atlantic
Bight. '
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LIST OF TABLES

Dates of data acquisition system in operation at SNLT. The number
of hourly values represents the length in hours of the continuvous
time series of data analyzed for each deployment. Data from the
1982 and 1983 deployments are presently being edited.

Surmary of instrument models and specifications used to measure
various parameters at SNLT.

Example of calibration table used for SNLT deployment. To obtain
engineering value (in UNIT) for a specific sensor or compcnant,
the channel output voltage in volts is inserted into the enuation
y = m{voltage) + C, Values for m and ¢ were determined from cali-
brations of individual sensors (Fig. 8). STAT refers to status of
sensor; 1 = operational, 0 = not in operation, -1 = in operation
but sign of voltage needs to be changed. MIN and MAX give abso-
lute range of calibration-adjusted engineering value,

Example of table produced during current meter calibration. Meas-
ured current speeds for the east (x) and north (y) are taken from
the strip chart records of each calibration run (Fig. 10a) and are
used to calculate current speed at various compass directions
(Deg.). Variance in speed with direction is analyzed and a sta-
tistical summary printed. Directional calibration is perfoirmed at

three different water pressure heads defined by pressure transd:icer

voltages, 70, 110, and 150mV in this case, which can be translated
to flume velocity from Figure 10b.

Summary of the Hewlett-Packard software used to process and store
SNLT data at Skidaway Institute.

Characteristics of the three-and 40-hour low-pass filters uced in
the processing of SNLT data.

Sample output from TWOVEC program which performs auto- and cross-
correlations with vectors. Tables 1 and 2 give auto- and cross-
statistics for x and y components, Tables 3 and 4 give auto-spectral
statistics for vectors. Tables 5 and 6 give clockwise and counter-
clockwise rotary statistics. Tables have been truncated for ease
in presentation. '
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Period

& N B W ™

17 Feb 1977
26 May 1977
27 July 1977
3 Apr 1980
7 Mar 1981
20 July 1981
12 Nov 1982
5 Nov 1983

17
21
20
22
22
23
23
21

Table 1

May 1977
July 1977
Sept 1977
May 1980
May 1981
Oct 1981
Dec 1682
Jan 1984

No. Hourly Values

2122
1345
1321
3332
1844
2291
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Table 3
CALIBRATION FILE cal2d9
CHANNEL UNIT SENEOR m T STAT MIN A X
1 mb Sub-surface ares. 344,738%5 -2.9208 1 -i.2628 (722.,8%27
b mrohos/om Conductivity .18 11.8752 Q.3420 1 =-39.23i30 53.£5880
3 mmhos/cnt Conductivity L2T 11.29%2Q -9,9%€@ 1 -€0.26.7 59. 8827
4 mrthos/em Conductivity 3T 12. 45QQ -1.2812 1 -£3.5e?7% £@, 2338
S c Teno { LiA 12, 202¢ -3. 2902 1 49,5736 42,3785
& c Temp 2 LIRB 12, pRPA 3,22 1 -aB_ 93755 L9, 3758
7 Cc Temo 2 LEA 19, 2229 -d,0202 ¢ -43,397%6 49, 37575
a8 c Temo & L2B 19. 2224 -3, 223 ! 43, 9736 L3, 3728
9 c Tems I L3R 13, 2900 .22 i —43,.3756 &3, 3725
1@ c Temp 5 L3B L2, 292 2.3 1 -43,37ZE 432, A7EE
11 c 7 Air Temo 12, 2000 -2, 2¢28 1 -43,37Z& 49. 3722
12 c 8 Cabin Temo 12, Q2 ~Q, 2222 1 473,972 43, 3728
13 C " 9 Box Tsmn 19. 22007 -2./292TA @  —-49.975& 63, 2758
14 volts Battery Status 12. a2QR ~Q. 2090 I —-42,.97%E 49,9738
15 cm/s Current X L1 B S3&4 100.2%20 -2.22Q2@Q 1 -4797,7I58 499.7SSE
16 cm/ s Current ¥ L1 B 120.230202 -2.2220 {1 -499. 7358 432,7CCcE
17 em/s Curvent X L2 M S199 1@0, 2223 -3, @A 1 -492,73598 4392.73EL
i8 cm/s Currvent ¥ L2 M 103, 02024Q -4, 2D 1 -499.7338 4332,7358
19 em/s Current X L3 T S424 122, 2200 ~2.009@8 1 -4933.7Z5 4395, 7958
20 cm/s Current ¥ L3 T 103, 23292 -2.920Q0 1 -4993, 75358 499,73528
21 m/sec Wingd 1 Eoeed 11, 182@ D.Q¢2 1 —3, B4l IE.8727
=2 Wind 1 Direction 135.200Q -2, @ 1 ~2. 4345 g£74, 8703
23 mb Barcometer 100.Q0299 95@.2¢22 1 949,6337 1222.732C
2 valts . Benerator 1. 2292 -2, 1 =5, 222 T.A024
=25 2. 22D .22 @ 2. G223 C. Q@D
=6 Q. 222 Q. Z2a2ad 2 Q. 202 D, 2202
27 Q. 222 Q.20 @ e B Ty, G, XD
£8 : ?. 222D A, 2202 2 il 2, 2223
29 ' Q. 2202 2. a202 @2 Q. @A 2. Aadd
= . PR A.2392@ 2 P 2. 2222
31 : . 2Q2D .00 @ g, G270 2, 22
orc) Q. Q2R Q.22 @2 A, @203 'y B e dry
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TABLE 4
Sensor S364 Box # 1 Date 7-28-82
3vDe 70 my aybe 110 my 5vDC 150 mv
Deg. X Y Sum L % X Sum X Y . Sum
0 0 30 30.0 -1 37 37.0 |- 0.5 44 44,0
30 -14 26 29.5 -19 33 38.1
45 =21 22 30.4 =27 28 38.9 =31 33 45.3
60 -26.5 16.5 31.2
90 -30 0 30.0 -37.5 0 37.5 | -44 1 44,0
120 -26.5 -15 30.5
135 =22 -21.5 30.8 -28.5 -27.5 39.6 |-33.5 -31.5 46,0
150 -16.5 -26.5 31.2
180 - 0.5 =30 30.0 - 0.5 -38 38.0 0 -45 45.0
210 14 -28 31.3
225 21 ~23 3.1 27.5 -29.5 40.3 32 =34 46,7
240 25 =17 30.2
270 28.5 - 0.5 28.5 37 0 37.0 43 0 43.0
300 26 13.5 29.3
315 21.5 20.5 29.7 28 26.5 38.6 33 31,5 45,6
330 16 26 30.5
360 0 29 29.0 0 37.5 37.5 0 44 44.0
SAMPLE STATS: SAMPLE STATS: SAMPLE STATS:
Mean 30.188 Mean 38.250] Mean 44,844
Variance 0.662 Variance 1.212| Vvariance 1.390
Std. Dev. 0.814 Std. Dev. 1.101| Std. Dev. 1.179
N 17.000 N 10.000, N 9.000
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Table 5

Description & Use

Program
USE _ USE
Disk & Tape  Tape Qnly
24 HOUR
itime Titime
rec Trac
uswre
ON REQUEST
Took Tlooks
mean Tmean
header Thead
SPECIAL RUN
tapdsk
fixdsk
nodpak

—— i —— -

NORMAL WEEKLY RUN
tocopy

tamark

taplis

-

EDITING

Wait for time to take more data from the Savannah
Navigational Light Tower (SNLT} on the top of the
hour. When interupt is generated by the real time
clock on the top of the hour, the program rec is
called in to run,

Log data from SNLT at the top of the hour and call
up the program to run the US WEATHER SERVICE REPORT.

Report to the US WEATHER SERVICE (Fig. 11),

-------------------------------------------------------

Look at any channel from SNLT on demand,

Take the average of a channel of data from the SNLT
hourly raw data files.

Print out a listing of the exceptions for certain
parameters.

e R A M R N S N AN D SN A EE D N T MW AP SN NN WP NP N W NI RN SR R R VR BN m ob e e e v A A ek VR e e A

Move raw data file from tape to disk.
Enable raw data on disk to be edited and resaved.
Take NOBC daily files and convert them into a com-

pacted form of a specified time period for in-house
processing.

N T I T e A P oy N Y L L L e T

Set up data acquisition disk for SNLT raw hourly
data files.

Mark out SNLT raw hourly data files.

List out SNLT raw hourly data files found on data
cartridge,

Convert SNLT raw hourly data files to NODC daily
files.

T ey s el s e M el e A e A o A A NN A W e e w AN W W e o AW

Plot out a week of NODC daily files,

Plot out a week of NODC daily files on a sensor by
sensor format.

Edit NODC daily file on CRT.

Edit only text on CRT.
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Table 6

Filter Characteristics for Filters Used in Processing SNLT Data

3 hour low-pass 40 hour low-pass

0.25 amplitude period (frequency) 3 hr (8.0 cpd}

0.1 amplitude period (frequency) 2.6 hr (9.2 cpd)
Number of weights 5

Data loss, each end 2 hr

40 hr (0.6 cpd)
34 hr (0.7 cpd)
193
4 days
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FILE

1 A%B COEF SNLT WIND SE COMP U4QHRLP WINT'T7

2  A%B COEF SNLT WIND NE CCMP LOHRLP WINT'77

TITLE

Table 7

3 A&B COEF CUR 2M OFF BOTTOM SE COMP

y A&B COEF CUR 2M OFF BOTTOM NE COMP

1 /CARTESIAN PARAMETERS FOR VECTOR #1 AND VECTOR #2

FREQ X1 Y1 AMPL1 PHAS1
009 542,44 903.13 275.29  101.01
.018  330.08  473.59 221,47 77.34
027 88.63 t41.86 87.28 119.11
.036 5.27 2,91 3.59 112.56
,0l5 .72 .53 .61 104,24
.055 .33 .20 .26 104.39
L0614 .20 .10 LY 103.77
.073 .13 .05 .08 103.18
.082 .09 .03 .05 102.90
.091 .07 02 .04 102,44
.100 .06 .01 .03 101.89

2 /CARTESIAN PARAMETERS BETWEEN VECTOR #1 AND VECTOR #2
FREQ  XCOHSQ XPHAS YCOHSQ YPHAS
.009 . 153 10.258 .482 2.298
.018 .062 -78.870 LTT5 ~65.382
027 131 33.328 . 725 -83.790
.036 «133 -29.123 814 -127.589
.045 -957 51.887 -994 -130.534
.055 .997 42.985 .999 ~132.905
.064 .999 36.932 <999 -136,246
073 .999 33.046 1.000 -137.124
.082 -994 31.826 .998 =-137.799

.091 .998 22.189  .999 -136.976
. 100 1.000 22.975 1.000 ~-137.376

3 /ROTARY SPECTRA FOR VECTOR #1
FREQ CLOK(-) ANTI(+) ROTC IANG
.009  993.011 452,556 .37h -81.877
.018 617.928 185.744 .538 72.964
.027  191.503  38.986 .662 -61.041
.036 7.403 .T73  .811 -24,711
.0l5 1.219 027 .957 -28.842
.055 .20 .016  .938 -22,243
.064 279 013 .91 -16.468
.073 170 011 .875 -12.554
.082 113 .010  .833 -10.080
09N .080 .09 .789 -8,244
.100 -059 .009  .747 ~6.852

X2

498.
59.
35.

36
28
99

.20
.04
.03
.02
.01
.01
01
.01

STAB

079
.065
336
575
.985
.990
.995
.997
.998
.999
. 999

DIRECTORY FOR UNIT

Y2

810.13
95,28
71.58

.69
10
.03
.01
.01
.00
.00
.00

LENGTH
554
554
554

554

AMPLZ2

532.30
48,58
32.28

A2
.06
.03
.02
.01
.01
00
.00

1
START

1.000E+00
1.000E+00
1.000E+00

1.000E+QQ

PHAS2

-175. 44
27.u2
6G.94

-72.20
~-78.50
-71.61

~-67.04
-66.77
-56.71
-58.47



Table 7 {(continued)
4 /ROTARY SPECTRA FOR VECTOR #2
FREQ CLOK(-) ANTI(+) ROTC IANG STAB
009  611.890 696.605 .065 -53.186 .718
018 99.650 54.907 .289 56.329 .399
.027 81.996 25.567 .525 69.312 .268
.036 L3I .559 .256 85.797 .338
.0l5 .Q10 .129 -.856 78.555 .750
.055 ,002 .057 -.938 54,591 .913
.06 . 001 .032 -.927 34,843 .97h
073 .001 .020 -.880 26.020 .992
.082 .001 013 -.836 20.7401 .972
.091 .002 .009 -.,712 20.955 .992
.100 .001 .007 .699 18.443 .99¢
5 /INNER COHERENCE AND PHASE FOR --- & +++ FREQUENCY
FREQ RCOH({-)} PHAS(-) RCOH(+) PHAS(+)
009 .298 -11.708 Lusy -3.982
.018  .540 58.548 .2kYy -102.149
.027 RH Y 61.869 L.193 175.758
.036 .951 114,097 .156 49,884
.045  .790 104.211 .982 109.991
055,925 62.764 .989 90,812
.06l .979 28.828 .992 73.785
.073 .992 14.369 .996 62.810
.082 .968 5.503 . 997 56.536
091 . 990 12,193 .999 46,341
L100 .399 6.982 .999 43,608
6 /QUTER COHERENCE AND PHASE FQOR --- & +++ FREQUENCY
FREQ RCOH(~-) PHAS{-)  RCOH(+) PHAS( +}
.009 .208 -104,502 .230 ~146.609
.018 .558 174.636 .649 78.325
L027 LAUT5 ~111.714 L84y 69.798
.036 .625 57.232 .522 52.758
.045 .762 45,515 .997 52.548
.055 .932 16.910 .999 46,446
064 .991 -3, 352 1,000 40.904
.073 .998 -10.736 1.000 37.759
.082 .961! ~14.766 .999 36.328
L0901 .989 -4.458 .999 29.828
.100  1.000 -6.722 1.000 28.917

19



20

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

1.

2.

Ba.

8b.

8c.

9a.

LIST OF FIGURES

Map showing location of Savannah Navigational Light Tower
(SNLT), Skidaway Institute of Oceanography, Hunter Army Air
Field, and Travis field (National Weather Service).
Meteorological data from Hunter and Travis were ucad to
calibrate SNLT instrumentation.

Savannah Navigational Light Tower (SNLT).

Schematic of SNLT showing location of oceanographic and
meteorological instrumentation. Current, conductivity, and
temperature are measured at each underwater Jevel, located
1, 8 and 13m from the bottom.

Schematic of data acquisition system showing instrumentation .
at SNLT, telemetry Tink, and computer hardware at Skicdaway
Institute.

Summary of dates during which data were collected for
various parameters at SNLT. L1, L2, and L3 refer to tom-
perature, current, or salinity from 1, 8 and 13m from the
bottom, respectively.

Flow chart of SNLT data transmission and processing.

Flow chart of data collection, reduction, and stcrzge by
Hewlett-Packard system at Skidaway Institute.

Example of regression of calibration between WeatherMcasure
barometer deployed at SNLT and barometer maintained by
National Weather Service. (alibration was performed at NWS
office, Travis Field, Savannah.

txample of regression and statistical analysis of calibra-
tion performed on Analog Devices thermisters deplcred at
SNLT. Zero-point water bath calibration performed at
Skidaway Institute.

Example of regression and statistical analysis of calibrae
tion performed on Beckman conductivity sensors deploycd at
SNLT. Sensor readings calibrated with water bath ccnduce
tivity measured by Plessey 6230N laboratory salinometer,

Calibration curve used to determine flow velocity in Skidaway
Institute flume. Larger points used to describe curve
represent actual flume velocity determined from pressure
head. Smaller points vrepresent transducer voltages
corresponding to flume velocities measured by calibrated
Marsh-McBirney current meters.
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Figure

Figure

Figure

Figure

Figure

10a.

10b.

21

Example of regression and statistical analysis of calibration
performed on Marsh-McBirney current meters deployed at SALT,
Qutput represents transducer voltage, which may be converted
to flume velocity from Figure 9a.

Strip chart record of Marsh-McBirney current meter directional
calibration performed 1in flume at Skidaway Institute.
Pressure signal records transducer pressure which is con-
verted to flume velocity. X and y components of current
were recorded at various directional orientations relative
to flow. Current values were digitized from this record for
further analysis.

Example of plot showing directional variability in Marsh-
McBirney current meter. Dark c¢ircles represent three dif-
ferent flume velocities. Dark points represent measured
current speed calculated from x and y components at each
compass direction in Figure 10a. Lighter circles on graph
paper represent 10 cm/s increments. The data on this Figure
are also summarized in Table 4,

SNLT data summary printed for National Weather Service and
other agencies. Summary includes air and water tem-
perature, wind speed and direction, barometric pressure, and
significant wave height and wave spectrum.

Example of SNLT weekly data summary, from the week of 19 April
1981. Data were smoothed with a three-hour low-pass filter.

Flow chart of data analysis showing various software packages
used to convert data between BCD (Fortran) and FESTSA format,
and perform spectral analysis on finite time series. Top of
figure shows various sources of data in addition to SNLT.

‘Energy response of three- and 40-hour low-pass filters used

in the reduction of SNLT data. A summary of the filter
characteristics is found in Table 6.

Example of bandpassed SNLT wind and current time series from
Period 3 (27 July-20 September 1977). Bandpass filter used
for this analysis is centered on 24 hours to define daily (1
cpd) events in the record, and minimize higher- and lower-
frequency events. The l4-day cycle seen in the plots is
associated with the fortnightly cycle. From top to bottom,
the time series plotted are wind stress major axis, wind
stress minor axis, current u, current v.

Example of output plot from auto- and cross-spectral analysis
between two series, The two plots at the top are the time
series. The first column of plots at the bottom include the
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Figure 17.

Figure 18.

two auto-spectra and the cross-spectrum. The second column

“includes the spectra divided by frequency. The third column

includes plots of coherence, phase, and gain between the two
series,

Examples of rotary spectra correlation between a vector and a
scalar. The vector is SNLT wind and the scalar is the prin-
cipal component (6 = 62.8°) of the current from period 5 (6
Mar-22 May 198l). The solid lines encliose the wind direc-
tions and frequencies at which the current was cohercnt with
the wind at the 90% (.48) and 95% (.64) confidence level.
The broken 1lines represent the phase relationship, in
degrees, between the scalar and vector. Positive phases
indicate the scalar leads the vector. Concentric¢ circles
represent frequency in cycles per day. Compass directions
and current scalar and shoreline orientation are also
included.

Map showing location of future experiments. Circles indicate
locations of Sea Data CTD microloggers to be periodically de-
ployed at permanently placed lighted buoys beginning Spring
1984, Triangles indicate locations of other instrument
packages to be periodically deployed by cooperating institu-
tions in the ongoing work sponsored by DOE. Square indi-
cates location of SNLT, which will be in operation during all
nearby deployments.



Appendix A:

Plots of Weekly Data Summaries of SNLT Data Collected
During 1980 and 1981
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Appendix B:

Plots of Monthly Data Summaries of SNLT Data Collected
During 1980 and 1981
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Appendix C:

Plots of Weekly and Monthly Data Summaries of SNLT Data Collected
During 1983 and 1984



NOVEMBER 83

I« T s T 8 1 7 T 8 T g 1 10 1

N 0, , .2 Oynes/cm?

[ Shora
E
mb

1040

1030

1020
s
1010 ]

1000 ‘ i ){% - | B

sg0 ' R ]
m SEA LEVEL

;// /]m;lwm\h;%--—

- - 1 - 1
0 N /NAN TN IN 7N IN TN AN 2N
\7 VIV \/__\_/*-_,,,\/{ vV Y =
-2 I A i . e

- vm o~ o 12m . upper air
...................... lowar air

35 . e

30 —= e S —

(@)

TEMPERATURE ¢ )

25

20

15

10 .




NOVEMBER B3

s | 17 1

0 2 Dynaa/cmz
A A

L.-4__

I 11 | 12 1 13 T 14 | 1s
WIND

e

mb \\\BARGMETRIC PRESSURE
1040 . Y R
1030 _ A
1020 _ “--\_‘
.___,../'\w
S
1010 [~ N ’/\' S
1000 A R I
890 B DU
Tz SEA LEVEL
1 ] 1. 1 I
A Nla ADNIAANILA ANV AN AL A AN
ol RV VA 2. i i i S~k VRV VA
2l : i I I ]
___________ 12m _—— upper air
ererreensisresnens vese lOwar air
as _ ) _ L -
30
00
v 25 _ S S—— -
W X
= R
-
< ———— -
o
Lt .
a —r
= - .
o . j“
| ¥ \"-\7_
S - _ A J

11 12 13 14 15 16 17



NOVEMBER 83

e T 19 T 20 T 21 1 22 1 23 | 24 1
VIND DLL_____L_A_'.:.‘ Dynag/ me
. vmlfhd*,,..aaﬂmn\-.&\\'&s}s ’{ M ’!////
mb BAROMETRIC PRESSURE
1040
1030
1010 | N " U S N
1000 I I
990
0 SEA LEVEL
1 [ R
W) WA WA WAYW \ AN AN W AN . WA
‘\/\/\7\/\/\/\/\/]\_/ V/RVARY AV
-2 _ | ~ ]

___________ 1Z2m - upper air
..................... - lowar air
35 : . o .
30 ‘ \ - —
”~
o
W
@
3
b=
-
(v
u
[
X
i
-
5 A N ) |

18 19 20 21 @ 22 23 24



(]

TEMPERATURE ¢ ©)

3as

30

25

20

15

10

NOVEMBER B3

| 27

il

| 30
Q...3 Bynes/cm?2

29
Z’

e

-—é‘ Ilf‘-’f.‘{- _f.(.,\,‘de
SAROMETRIC PRESSURE
= ] .. — —
SEA LEVEL '
S b
ol VNI AN VWA Wa WA I NN _\_/
\ WALV S5 VARV 2R VIR "EA VAR VIALVIR VALVE VAV
I N
O 12m - . UppPQr afr
...................... lowaer air
-~ “- . fT-“—AH;—\-’; - AE - —T
o S e |
=i Wk 7
v, YT

26

27

28 29



DECEMBER 83

/ 1 8
/ 2 Dynes/cm?
A g

"‘2 SEA LEVEL
IN A/ \ A oV | L\_M
n A . U ¢ WY 4. VY o. N 4 -~
AN NN ARS 3w| \‘zf\/} Viav
-2 . . ]
___________ 12m _ uppar air
...................... lowar air
0O
1]
o
=
—
-
G
T
I |
- o _
_5 _ _ e




DECEMBER 83

15 |

Dynes/cmz

Mo T 10 T 11 | 12
WIND

N

[ Shorea
, . E

e

mb BAROMETRIC PRESSURE
1040 . ; : ——
1030 B — U
e W '
1020 [ ~ B
1010 : \\\P\_Mrmm | |~
1000 — N
ag0 _ — ]
"2 SEA LEVEL o
| } | IL
-~ ~ I\ ~ __ I\ F.aN =}
0 T I VAR VAR, RN VAVA\,_/_"‘
-2 N U B D —
___________ 12m . : vpper air
........... eeenerse.. lOWar air
3 .. — —_—
30 —
00
o 25 S U R -
w | .
L AAT L
44 o _— - - f— " - - :-
A A e S 7207 < i SR 0
o e = :
X v J h\’—j Mo
10 AN T
sL - & bl N S I




DECEMBER 83

F1is 1 17 1 18 | 19 1 20 T 28 | 22 1
WIND

0o, 2 Dynes/cm?2

ﬁz SEA LEVEL - B
| N ]
o A A AN A TN AN TN f\ﬂ\l\z.
NS NI NS N NS NMINL NI\ NI N/ \/{\j |
-2 | I _ 1 B ]
___________ 12m uppar air
.................... ;- lowar aip
25
20 5 ' _ | ~ ]
o0 i
U - lmint-Td s bediulbeocod: el ldes ieciutindale nl)_T PO S S
3 -\v‘;j;" W,¥
3 10 -
-
-
G
w g
x=
W
0 . — — _
-5 E———

16 17 18 19 20 =21 @ 22



DECEMBER B3

m SEA LEVEL

I N "_:: -
on_/\In N 1IN Al NI jQLL_ll__L\ _f\
AVAVAVAVAV, \%/ \/_ Y &V, \Iu \V \ f
-2 _ , , IR B

upper air
...................... lower air

15 | | | . AL

e - \
. . \“ﬁ -
o To~=— | [P .t J Pravs
I R el I SR -ﬂ-,’ - "l—"\ ' -
. e - M__.____']_a- —_ N = -
. j > -1

D2

TEMPERATURE ¢ ©)
=] n
,aff
|
l
™

ht;h'"fiﬁh‘”
{
|

o
|
|
|

23 24 25 26 27 28 29



DECEMBER 83

[ 3 [ a1 1 e ¥ g8 | e | s | 99 |
WIND 0 2 Dynes/cm2

S T W D |

BAROMETRIC PRESSURE

" _ SEA LEVEL e .

' £\ ' i JENR
[ NN\ o —

- _———— 12m —— e UPP@r Qir
...................... lowar air

20 ‘ . _ ' R ——

o

TEMPERATURE ¢ C)

- - b R

g9 ag gg s a9



JANUARY 84

Ny T 2 T 3 T ¢ 1T 5 1T &5 T 277
WIND

0 2, Dynas/cm2

[ S R B

BARDMETRIC PREbSURE

///W’ -

‘hf\h“‘";-'*“-—’\. H,J/f:::

" SEA LEVEL

AN, AN, NIWANY N2 W - U -2 N
N \VAAVAAVARVIAVARVIAV] ZAVAVAVAVAV :\j

___________ 12m . . upper aqir
...................... lower air
25 ' : —

0
TEMPERATURE ¢ D)




JANUARY B4

I 14 ]

.2 Dynes/cmz

SN PR

N

Iéih;;\wiﬂ///r@-

e ———————— 12m —_ upper air
...................... lower air

25

20 : . N R

TEMPERATURE ¢ %)
w
/‘.’!’
<

<:
'
//t
|

1

)

'

i

)

1
]
1
I
!
1
|
\
\
!
)
l\ \
1




030
1020
1010
1000

9390

25

20

TEMPERATURE ¢ ©)

JANUARY 84

BAR ETRIC PRESSURE

WWMI 74

NN 2] //i"“_
SEA LEVEL
- - PR S ]
VAN A WA, WVANY, N A WY AN AW at AN ANA
SAR=A\VARvALVAVARV R VIRV R VY e~
___________ 12m - — — upper air
...................... lowar air

T

16

17




‘NOVEMBER 83
1 B 11 16 21

P TTTTT T I T P iy rTald lIIII ||l[7

WIND STRES dynes/cm?2) /ji/
‘2‘3&

N
Shore

[L /// &\//‘ ,

1040 %METRIC PRESSURE ™(m b).

1030 L

1020 Ayv _ o “““m” I~ -
1010 4 ~ /““5&/// \v/“\};zwx\/(_

L/ .
1000 .

830
50

SEA LEVEL (cm)

-50

___________ 12m upper air
.............. e...... lower air

35 -

o0 30 | 1

(

N
@]

N
O

TEMPERATURE
o
e ;
!
!
|!
=

8]

=

3

SN TN NN
1



DECEMBER 83

1 6 11 18 21 26 31
[T TTTTTT T O T T T TP R T T T T T Yy
N , WIND STRESY% (dynes/cm?@) OLLI-..LLE
Shore/% l//
lLE,.Y\I S e 4

e o

1040 BARO IC i M
1030 47 4%%/ _ .?#:
1020 Fﬁ\\/n e é/%?%\q/"\\\//{ﬂ\Ly}_
1010 \/ \x/\J//ﬂ_ LN
1000 . o e
390 | | [N S R
50 SEA LEVEL (cm)
@] | - e N [
&0 I\ T~ 7 A
___________ 12m . upper air
...................... lower air
20 |
¢ v \ARN R
o 5 | " L %
: /Y
ax O U . B N S |
: 17
IJZJ -5 P A . \L/ ]
I“——10 [ N T N I O T I O O




- JANUARY 84 :
1 B 11 16 21 26 31

FTT I T T T T T T e T T T I I T I T rr e T
N WIN TRESS (dynes/cm?® O, 2
Shore
Lﬁiq e
/WWV J%é?’ }ﬂy
1040 BAROM PRESSURE (mb)__
1030 M= . ' e
' I
1020 | e f\'\v R
1010 \\./ _ \\J/ B
1000 1 ‘ I
330 . |
50 _SEA LEVEL (cm) )
Wh/ ————— - o m———
-50 — | 1
___________ 12m upper air
...................... lower air
25 —_ | I -
00 20
15 _

[N
@)

O
|

|

|

TEMPERATURE
O

Lttt et bt byt tebrytl

|
@]
-
-,
| I—






Appendix D:

Calibration Tables for SNLT Deployments



CALIBRATION FILE caladl

CHANNEL. UNIT

(ViR RNl I VI O

rith
mmhos/cm
mmhos/Cm
mmhos/cm

onoooOoonooona

o
2
~
n

cm/s

m/sec

mh
vialts

SENSOR

Sub-surface

pres.

Conductivity L1
Conductivity L2
Conductivity L3

Temp
Temp
Temp
Temp
Tenp
Temp

1 L1A
¢ LiB
3 Lan
4 LZB
S L3A
& L3B

Cabin Temp
Dutside Air Temp

Current X L1
Current Y L1

Wind 1

Speead

Wirnd 1 Direction
Barometer
Gernerator

0

344.7385
11.6628
11,6628
11. €28
10, 3220
19. 0220
10. 2229
19. 222
10, 2220
1. 2220
10. 0022
1@, 2R
19. 2022
10. 262
60. 2222
€0. 2220
Q. ve2R
2. @20
Q. 2221
2. 2229
11. 1800
135. 2020
100. 6@20
1. @20d
0. 2200
Q. 202d
0. BeR9Y
2. 2229
2. 2229
0. 0223
©¢. 0229
2. 2220

C S8TAT MIN

—. 2220
-0, 7392
-@. 7332
-8, 79%&
-2, 2@QR
~d, Q22
—0. 2202
~@. 020
-0, 0202
~-0. v
—0. 022
-Q. 2229
—0. 02020
-. 6200
2. 200
2. 2220
2, 200
2. 0200
@. a2ee
0. 0022
Q. a2ea
-0, 2020
95Q. 20Q
-Q. 2022
Q. 8220
d. 220a
0. 2209
2. BRVY
Q. 2009
2. 200
2. 0000
2. 2022

-1.2678
-59. 1135
-59.855
=59, 252@
—49, 9756
-43. 39736
-49, 375
-49, 9756
-4, 37/56
~-49, 9756
-49. 3756
-49_.39756
-49, 3756
-49, 3756
299. 85.35

“299- 8 e
Q. P72
Q. 277
B.2l0d
2. 22
-a. 2510

—Q. 4745

949, 6337
=5, ap@
@. @@
Q. 7700
Q. ¢2Q
Q. Q23
Q. ez
Q. a0
g.0720
Q. 2200

MaX

i72e.a%a7
S7. 4865
57.48€E5
S7. 4885
49,9756
49,9736
49, 97356
49, 9756
49,9756
49. 9756
49,9756
49. 9756
49.9756
49,9756
~£99. 8535
£99. 8535
0. BeYR
2. 000
3. Q22
2. 202
55.8727
&74. 6703
1258, 7326
5. 0024
3. 03D
2. 2029
2. 22>
3. 0022
2. 00920
2. 2222
0. a2
Q. 3202



CALIBRATION FILE calid2

CHANNEL  UNIT

DD~NOWA >N

mb
mhos/om
mmhos /o
mmbos/om

onoaaanon

cm/e
cm/s
cm/s
cm/s
cm/s
cm/s
m/sec

mb
valts

SENSOR

Sub-surface pres.
Conductivity
Cornductivity
Conductivity
Temo 1
Temp 2
Temp 3
Temp 4
Temp S
Temp &

LiB
L2m
L3T
L1A
LiB
L2A
L2B
L3A
L3B

Cabin Temp
Qutside Rir Temp

Current
Current
Current
Curvrent
Current
Current

< > € M€

L1
L1
L2
Le
L3
L3

- XAIFOW

Wind 1 Speed
Wind 1 Direction
Baroneter
Benerator

m

344, 7385
11. 6628
11. 6628
11,6626
12. 200D
10. 2200
10. 0200
10. 000
10. 2200
10. 022D
10. 6200
10. 000
19. 000D
19, Q20
£6. Q002
£6. 0029
89. 0200
89, Q020
86. 000D
86. 0020
11. 18020

135. 000d

100, 0NDS

1. 2000
2. Co0d
2. 220
2. 0200
3. 00
2. 020Q
2. Co0d
2. 20d
0. 2000

C START MIN

-3, 0oRa
-0.7992
-, 7932
-d. 7352
-0, o2d
-Q. 2020
-@. 2020
—2. PBRR
-¢. oo
-@. 020
-2, @
-3, D220
-2, 2000
@. ¢ooe
Q. 2200
B, BO2A
Q. 8020
0. a2
9. @200
2. 0200
-Q. 2220
250. p2RA
-3, 2208
Q. 002
2. 20212
@. aoed
2. @00
Q. 022
¢. 0000
2. 2099
Q. 222

i
S e e e e b e b b e el ek e

-1, 2628
~-53. 1135
~53, 23152
-59, 3550
-43, 9756
-49, 3756
-49, 3756
-49, 9756
49,9756
-49, 3758
-49, 9756
-49, 9756
-43,3r56
~49. 3756
329.68288

1 -325.4288

-1

444, 7827

1 —444, 7827

-1

429, 7790

1 —429.7.20

1

8808956086+~~~

-2.904112
-Q. 49345
49,633
-5, 272@
@. 2729
0. 2700
R. 2709
Q. 27 2@
@. 0@a
?. Q2@
2. 00
2. 2700

MAX

172&.85Q7
57. 4865
57. 4865
7. 4865
49, 3756
49,9756
49_ 39756
49, 3756
49.9756
49,9758
49, 3756
49,9756
49, 9756
43, 9756
-329. 8388
523.0838B
~444,. 7827
444, 7827
—-429.7903
429, 7328
55.8727
&£74. 6703
125Q, 7326
5. 0024

Q. DGR

0. 2200

Q. 222

2. 2229

2. 2209

2. 2200

2. 0200

. 022



CALIERATION FILE caloR3

CHONNEL  UNIT

(e R IR NN IR VR L

mb
mmhos/cm
mmhas / em
mmhos/em

aooOononnon

SENSOR

Sub-surface pres.
Corductivity
Conductivity
Conductivity

Temp
Temp
Temnp
Temp
Temn
Temp

1

W

L1B
LM
L3T
L1A
LiE
L2A

Lep -

L3R
L3B

7 Dutside Air Temp
8 Cabin Temp
9 Box Temp

Current X L1 B 5-251
Current Y L1 B
Current' X L2 M §-253
Current ¥ L2 M
Current X L3 T S-252
Current Y L3 T

Wind 1 Speed

Wind | Direction
Barometar

Benerator

fi

244, 7385
23. 3240
12.E536
11, 4€35
1@, 200Q
1@. 2202
10. 2220
1Q. 2200
10. 2200
13 222Q
19. 2222
10, 2220
10, 2029
1Q. 2200

100, 2220

10@. 022

19Q. 0000

109. 2200

1e0. 20802

1002. 2209
11. 1800

135. 2720

123, 2229

1.2200
a, 2220
0. 2220
2. 2220
0. 222
@. 2000
Q. 2202
Q. 222Qd
2. Q222

C STAT MIN

~d, D22}

7.9177
-1. @359

4. 4744
=~Q. 272
-2, 902
~0. o2
-Q. 2020
-2, 2222
2. Qe
—Q. 2000
—-2. 2020
-0. 0220
~@. 202
-Q. 202
—Q. 0022
-B. 20Q@
-0. 2000
-0. 2203
-@. 2000
Q. 2220
-0. 2290

_95@.0@@@-

—-2. 020
d. 2000
2. 0OQd
9. 020a
a. auda
2. 2000
@, 0003
. 200
Q. 22O

GO NE M = O GO G F e b e e e b Rk e b e

-1.ZE2B
-137. 2722
-E4, 33229
-52.815&
49,9758
~-43. 9756
—-49, 5756
-49, 5758
-43, 3756
=49, 5754
49,3756
~49, 3736
49,3756
. ‘3756
-499. 7458
7558
-499, 7558
~499, 7558
-499, 7538
~499, 7538
-0.0411
2. 4945
949.6337
=5.022@
@.C22@
@.0220
Q.02

B. 022

D. 022
@, @ 3@

@, g22a

@. @22

mMAX

1722. 8507
122.9814
£2.1411
E1.7639
43,9756
49,9756
49,9736
49, 9756
43,9756
49,9756
49.97356
49. 9786
49,9756
49. 9756
499. 7558
439. 7358
439. 7558
499, 7258
499. 7558
499, 7558
S5.8727
&74.67@3
15k, 7326
5. 2224
Q. 2992
2. 2¢20
@. o0
2. 2922
0. 2R
@2, 2290
2. 2002
2. 2220



CALIBRATION

CHANNEL  UNIT

1 mb
2 mmhos/cm
3 mmhos/cm
& mahos/cm
9 c
& c
7. c
8 C
9 c
12 c
11 c
iz c
13 C
14
15 cm/s
16 cm/s
17 cn/s
18 cm/s
13 cm/s
£0 cm/s
21 m/sec
22
23 mb
24 volts
foe=]
26
27
£8
£9
20
31

FILE calQd4

SENSOR

Sub-surface pres.

Conductivity L1B
Cornductivity L2T
Conductivity L3T
Temp 1 L1A
Temp 2 L1B
Temp 3 L2A
Temp & L2B
Temp 5 L32A
Temp & L3B

7 Outside Air Temp
8 Cabin Temp
9 Box Temp

Current X L1 B 8-251
‘ Current Y L1 B
Current X L2 M S-253
Current Y L2 M
Current X L3 T §5-252
Current ¥ L3 T

Wind { Speed

Wind 1 Direction
Barometer

Generator

fit

344.73285
23. 0249
12.£536
11. 4635
10, 2289
10, o020
10, 2209
1@, 2220
19. 0009
12. 222
1. 2002
1@, 2220
10, 2900
12, 2209

102, QU

199, 2000

122, 2000

120. 22020

120, 2209

109. 0220
11. 1802

135. 220
50. 8530

1. 0220
2. Q3BQ
2, 020
0. @229
2. po0a
Q. 2222
Q. 022
2. 02Q2
2. Q209

C STAT MIN

-@. ee0a
7.9177
-1.@359
4. 4744
-0. D
-Q. 209
-2, 2023
-2. @220
~0. Q023
Q0. dQ2d
—-@. 0209
-0. ¢o2a
—0. 2020
-B. 22
-G, J@d0
-B. 2202
-0. @224
Q. 2
-@. ad2d
973. 6035
-0, 2020
Q. 2020
0. 292a
2. 2023
0. 2220
Q. 2023
Q. 0202
Q. f2ee
Q. a2ea

SO GEE M o et b 5 G S b et b e bk d e b et s ek

-1.
~197.
~E4,

—-49,

MAX

cE78 1722. 8527

cat2
2329
815
756

. 9756

S756

. 9736

S756
5756
5756

BTG
.S75E

S73

499, 7I5
=493, 755
-439, 7558
=493, 755
—-493, 7308
-45%3, 7358
-Q., Q412
-Q. 43945
9739. 4172
=5.@02a
B.220Q
2.2270
. 220a
QA. 270D
@.e72a
Q.227
@.220@
@, 2000

122.9814
EZ. 1411
£1. 7639
49, 3756
43, 9756
49. 9756
43, 9756
43, 3756
49. 3756
49, 9756
49, 9756
48,9756
49,9738

499, 7958

439, 7558

439, 7858

493, 7558

499, 7558

499, 7558
S%. 8727

&£74.67832

12320, 82594
S, 3a24
3. A0S
Q. Qg
Q. 2020
Q. 2006
2. P2RO
Q. 2202
@, Q@D
v, v, 17, I, I



CALIBRATION FILE caldes

CHANNEL UNIT

DO~ UMEN~

mb
mmhas/om
mmhos/cm
mmhos/cm

an

Oonooonoon

cm/s
cm/s
cm/s
em/s
cm/s
cm/s

m/sec

mb
volts

SENBOR

Sub-surface pres.
Conductivity
Conductivity L2T
Conductivity

Temp
Temp
Temp
- Temp
Temp
Temp

1

[l LI (N1

LiB

L3T
L1iA
LiB
L&A
LzB
L3A
L3B

7 Outside Air Temp
8 Cabin Temp
9 Box Temp

Current X L1 B 8-251
Current ¥ L1 B
Current X L2 M &-253
Current Y L2 M
Current X L3 T 5-252
Current Y L3 T

Wind 1 Speed

Wind 1 Direction
Baromater

Gernerator

m

344. 7385
23. 2249
12. 6536
11. 4635
13, 2220
19. @220
10. 0220
10. 02200
10. 2200
19. 0000
10. 0209
10. a22a
18. 2220
10. 2220

190. 2200

102, 2229

120. 22020

100, p2do

109, 2200

120. 2220
11.1800

135. 2000
5@. 8530

1. 2002
@. 2200
@. d00
@, 0200
9. 2200
0. 0G0
Q. 2222
@. 2000
Q. 2200

C STAT MIN

-@. 2000
7.9177
-1.03959
4. 4744
-2, 2222
-0. 2000
-2, 2002
-0, 2223
-@. 2200
-0.0209
~Q. 2000
-@. 0220
-0. 0200
-0. 2200
~-0. 0220
~D. 0002
—-@2. 000
—~@. 2200
-2. 0000
—Q. 8009
2. 200R
-@. 2222
979. £035
-2. Q00d
0. 2000
. Q00D
9. oo
. 2222
Q. 200
2. 0000
2. 2000
@. 20O

SO0 QGG B = e et et ek bk D b b b b b bk s bk e s s g

MAX

-1.2E28 1722.8307

-1@7.&022
-E4. 3229
-52.6150
-49. 5736
=49, 57356
-49, 5736
-49.57356
-49,.%736
-49, 9736
-49.57356
-49.5736
—-49. 9736
-49. 5736

—499. 7358

~499. 7558

~-499, 75058

-499.7258

—499, 7558
2. 241

-, 4345

979.4172

~0. @208

B. 222

@. c299

2. @2

. @230

2. 0209

Qd.e2dd

Q. @239

2. 2208

122.9814
62.1411
&61.7639
49,9756
49, 9756
49,9756
49. 9756
49,9736
49.9756&
49. 9756
49, 9756
49, 9736
49. 9756

499, 7558

499, 7558

499, 7558

499. 7558

499, 7558

499, 7558
55. 8727

674. 6783

1230. 82390
5. 2024
Q. a2ee
Q. 2dad
9. 220@
@, ¢2%0
2. 22020
2. 2200
2. 220
2. oord



CALIERATICON FILE cal@dt

CHANNEL  UNIT SENSOR m £ STAT MIN MAX
1 rab Sub~surface pres. 3I44.73835 -0, 2220 -1.2628 1722.8507
2  ‘wwhos/cm Conductivity L1E 23,0249 7.3177 -17.&l¢ 122, 9814
3 mmhas/om Conductivity L2T 12. 6536 -1.235% -E4. 23229 E2. 1411
&4 wmmhos/em Conductivity L3T 11, 4635 4, 4744 -5c. 8150 £1.7629
S C Temp 1 LIA 10. 2229 -@, 20 -49, 9756 49.9756
[ c Tenp 2 LiB 1Q. 2202 -9, 200 -49, 9756 49,9756
7 c Temp 3 LEA 12. 0208 -0. @2d2 ~-49,9756 49.9756
a C Tenp 4 L2B 1. @220 -2, @2 -49, 9756 49,9756
9 C Temp S5 L3A 10. @220 -3, Q22 -43, 3756 49,3736
1@ c Temp 6 L3B 10. @200  -0. 2000 -49.9756  49.9756
11 c 7 Gutside Air Temp 10. 2200 -2, Q220 -49,3756  49.97356
2 cC 8 Cabin Temp 1Q, 22900 -2, 290 ~-49_975& 49,9756
13 [» 9 Box Temp 19. 00029 -9, 0200 -49,9736 49. 9756

14 10. 8200 -2, Q200 -49,_9756 49,9756

15 cm/s Current X L1 B S-251 100.0000 -0.020029 ~499, 7558 499, 7558
16 em/s Curvent ¥ L1 B 100. 2290 -Q. Qda -499, 7358 499.7558
17 em/s Current X L2 M S5-252 100, Q0@ -2. 20V -499, 7558 499.73558
18 cm/s Current ¥ L2 M 100, 2220 -@. 2000 —-439, 7558 499,.7558
19 cm/s Current X L3 T S-252 100.20022 ~Q. QOBH -499,.7558 499.7558
o) cn/s Current Y L3 T 120.0230 -9, 220D —-499, 7558 4593.7558
21 m/sec Wind 1 Speed 11. 1820 2. 2000 -2.0419 55.8727
2e Wind 1 Direction 135, ecad -0, QDR -Q. 4945 E74.£703
23 mb Baromater SQ.8530 973.€035 g79. 4172 1033. 8253@Q
24 volts Generator 1. a2dd -0, dARR -5, 2700 5, Q024
a5 D, @22R @. 202D 2. 2724 Q. QBAD
26 : Q. 2220 0. 002D D. 0729 a. 222
27 ¢. 2029 Q. 02aD 7, v Jok v £ 2. eaa
28 9. 0?3 Q. 202D v, Jud ) 2. 3002
£9 : 2. 202 Q. 2222 @, 0CR . 0ORdD
e Q. A2 Q. 2Aad @. 022 @. 2@
31 : Q. 2020 2. 2008 Q. 22 @, o0

DR EHEE S E == ek e e e el 5SS S e bk b b b b e el b R b e ek

e 0. 322 0. 0022 ?. 20aR @. 002



CALIBRATION FILE cal@wd?

.CHQNNEL UNIT

WD~ O U ) FO -

mb
mmhos/cm
mmhos/cm
mahos/om

aonooaooonaon

cm/s
cm/s
cm/s
cm/s
cm/s
cn/s
m/sec

mb
vaolts

SENSOR

Sub—-surface pres.
Conductivity L1B
Conductivity L2T
Cemductivity L3T

Temp 1 L1A

Tenmp 2 LB

Temp 3 L2A

Temp 4 L2B

Temp S L3A

Temp & L3B

7 Outside Air Temp
8 Cabin Temp

9 Box Tewmp

Current X L1 B S-251
Current ¥ LI B
Current X L2 M §-232
Current Y L2 M
Current X L3 T S-252
Current Y L3 T

Wind {1 Speed

Wind 1 Direction

Barometer
Generator

i

344, 7385
23. 0240
12. 6536
11. 4635
18. 2020
10, 22320
13, @200
10, 2220
10, 200
192. 0220
19. 2220
10. 0220
10. 2230
19, 622G

12Q. D22

109, 2020

120, 2220

100. o22e

100, 202

12Q. 222D
11.1820

135. 2220

o0. 8530
1. 02220
Q. 0220
2. 2229
Q. 2900
Q. 2229
Q. 2220
0. 2022
Q. 2322
2. 2229

€ STAT MIN

-, QD02
7.9177
-1.0359
4. 4744
~Q. P03
~. 2220
-0, DOOQ
-0. 3000
-0. 3220
-0. 0002
~@. 2O29
—2. 020D
~p. DR2Q
-Q. 2020
-Q. 2200
-0. 0220
-0. 2220
-0. 20022
-Q. 0200
-Q. 2022
. 3200
-0. 2000
979. 6035
-2. 0020
?. 200D
. 2000
9. 2000
2. 0000
2. 2000
. 2000
@. 2000
?. 2099

QSQSQGGQH_HHHHHHHG‘GSHP‘HHHHHHHHHHH

-1.2628
-1@07. zde=e
-64. 3329
~-52. 8150
—49. 9756
~49, 3756
-4%, 3756
-49.9756
-49, 9756
=49, 9756
~49, 3756
-49.9736
=49, 9756
=49, 9756
~499, 7558
~439, 7358
~499, 7558
-499, 7458
-439, 7558
-499, 7558
-Q. 2419
-@. 4345
979. 4172
—S. 020
Q. 202D

. Qe

2. 272

@.avea
R. 2000
2. 2200
Q. 2200
Q. 2200

MAX

1722, 8507
122.9814
£2.1411
€1.7639
43. 9756
49. 9736
49.9756
49,9756
49,9736
43. 9756
49,9736

- 49,9736
49, 9736
49, 9756
493, 7358
499, 7558
499.7358
439. 7558
499. 7558
499, 7358
S5.8727
LE&T4.E7R3
10392, 829@
S. 0824
@. 20ve
@. 2292
0. 222
2. 2228
2. 0200
9. 2000
2. 2200
. 2000



CALIGRATION FILE cal@@s

CHANNEL,  UNIT

GO~NOU P W e

mb
mmhos/cm
mmhos/cm
mrhos/cm

oooononoann

cm/s
cm/s
cm/s
cm/s
cm/s
cn/s
m/sec

mb
valts

SENSCOR

Sub-surface pres.
Conductivity L1B
Conductivity LET
Conductivity L3T

Temp I L1A
Temp 2 L1B
Temp 3 L2A
Temp 4 LZ2B
Temp S L3IA
Temp 6 L3B
7 Air Temp
8 Cabin Tenp
9 Box Temp

Current X L1 B S-251
‘ Current Y L1 B
Current X L2 M S-253
Current ¥ L2 M
Current X L3 T S-252
Curréent ¥ L3 T

Wind 1 Speed

Wingd 1 Direction
Barometer

Generatar

m

344.73285
23. 0240
12,6536
11. 4635
10. 2200
10. 0020
10. 000
19. 2000
10. 003
19. 220R
10. 0200
10, 3000
12, 2220
10, 2000

100. AR

100, 2220

100. 2200

100, 2202

100. 220Q

100. 2200
11. 1600

135, 2200

100, 200

1. 2200
2. 2000
2. 200
@. 2000
0. 200D
?. 2000
2. 2000
2. 2000
@. 2000

C S7AT

-2, 022Q
7.9177
-1.2389
4, 4744
—0. 2224
-2. 0200
~@, 9227
-3. 12000
-0. 212
-@. 2022
—-&, PR2Ra
-9, &R
-2. 2eQa
-2, Q2P
~@. e2e
-0. 2P0
~@. aRaa
-0. 220Q
-5, 2000
-3, 2020
9. 220
-0, Qe
252, 40
-3, 202G
2. 22D
@, 22
@, Q204
@. 222
@. 207
. 222a
2. 2@
@. 2222

eGSR AR ER RNl SR R~

MIN

-1.&628
-1@7.cqze
-E4. 3529
~-52. 8150
49,9736
-49.9736
-49,.9736
~-49,9736
~-49, 9736
—-43.9736
~-49_ 9736
=49, 97 56
-49. 97356
-49,5¢ 56
=499, 7538
—-439, 7538
~-4993, 7038
-499.7238
=499, 7238
-499, 7738
-0, 0414
-@. 4245
g952. @337
-5, 22
@. 0222

2. G220
.l I

@. 07032

@, 223

@. 82234

B. 724
2. @3 2a

MAX

1722. 8507
1&2.9814
62,1411
61,7639
49,9756
49, 9756
49.375€
493, 9756
49,9756
49,9756
43,9756
43, 3756
49,9756
49,9756
432, 7558
4993, 7558
499, 7558
499, 7558
499, 7558
4939, 7558
55,8727
£74. 6703
1253, 1326
5, 2024
Q. P2
2. 22
Q. QRO
2. 2222
2. Q2R
D. QP2
Q. o222
2. 2223



CALIBRATION FILE cal@dd

CHENNEL  UNIT

WONMG R~

mb
mmhos/cm
mmhos/cm
mmhos/cm

aaooooOoaonn

<
O
[
L
wn

ocm/s

n
3
.
1]

cm/s
cm/s
cm/s
cm/s
m/sec

mb
volts

SENSOR

Sub—-surface pres.
Conductivity
Cornductivity

LiB
LaT

Conductivity L3T
Temp 1 L1A

Temp 2 L1B

Temp 2 L2A

Temp 4 2R

Tempo 5 L3A

Temp & L3E

7 Air Temp

8 Cabin Temp

9 Box Temp

Battery Status
Current X L1 B S364
Current Y L1 B
Current X L2 M 5199
Current ¥ L2 M
Current X L3 T S404
Current ¥ L3 T

Wind 1 Speed

Wind 1 Direction
Barometer

Generator

it

344, 7385
11. 8750
11,9950
12, 4500
10. 2B
10, 2202
10. 2220
18. 3200
1. 0000
12, 0020
19, 2220
10. @220
1. Q000
10. 0229

100. ¢0a?

120, P22

108. OO0

100, 02D

190, 0220

103. 022
11. 1608

135, 000G

100, 0022

1. 0000
@. 2220
2. 002D
0. 2220
3. 0020
0. 0230
2. 0000
2. 0200
Q. 0220

C STAT MIN

-0. @212
Q. 3420
-0, 09EQ
~1.z81@
~Q. @22
~@. d2ad
-6. 3200
-a. 2229
—8. 2222
-Q. 2232
~Q. Q@R
—2. 22
—Q. 0222
~@. 2200
—&. 2200
-2. 2220
~2. 22o0
-Q. 0329
-0, 2224
—-@. 020
0. 2000
~&, Q0
250, ozeeR
-0, 2222
9. ¢e
2. 203a
9. 2027
., 2030
2. 220
2. p22A
@, 2002
Q. 922d

[ I R = R T e O A WU P

-1. 2628
-59, 223
-E@. 2617
~6£3. 506
-49, 3756
~49, 5756
~45. 9756
-49, 9756
-49, 3756
-49. 975E
~49, 3756
~4%, 9756
-49,9756
-49, 9756

-499. 7558
-499, 7558
-499, 7558
-499, 755

-499, 7578
-439. 7558

-2, 0418

-@. 4345
949. 6327

-5, AT

Q. acee
2. 2020
2. A22Q
Q. A2
@. 3322
Q. 000
Q. 3009
2. 2009

mAax

172, 8227
59. 6889
&9. 8697
60. 938&
49,9756
49. 97356
49.9736
49,3735
493, 9736
49. 97356
49. 9736
49, 3756
49,2736
49,9736

499, 7558
499, 75358
499.7558
499, 7558
499, 7558
493.73528
o5. 8727
&74. 6723
1356, 73236
S.20024
é. 2o
2. 220
d. 202
2. AARA
2. 232
@. o2
2. oad
2. PR



CHANNEL  UNIT
1 mb
2 mmhos/em
3 mmhos/cm
&  mwhos/cm
S c
& c
7 c
8 c
9. c

by c
11 c
2 c
13 c
14 volts
15 cn/s
16 cm/s
17 cm/s
ig cm/s
19 cm/s
29 cm/s
21 m/sec
ge :
23 tab
24 volts
25

26

EPALIBRATION FILE cal@1io®

SENSDR

Sub-surface pres.
Conductivity L1B
Conductivity L2ZM
Conductivity L3T

Temp i L1A

Temp 2 LIB

Temp 3 L2A

Temp 4 LZB

Temp 5 L3A

Temo & L3B

7 Air Temp Upper

8 Cabin Temp

9 Air Temp Lower
Battery Status
Current X L1 E 5364_
Current Y LB
Current X. L2 M 5199
Current ¥ L2 M
Current X L3 T 5404
Current Y L3 T

Wind 1 Speed

Wind 1 Direction

Barometer
Gererator

H]]

344, 7383
11,8750,
11.999@
12, 452@
12, 2eR
1@, 2@
12, g2
10. 222

10. @220

12, 0000
12, 2000
10. 9200
10. 0033
100, dOAY
120, 2228
100. 0200
100. 9000,

19@.@@@3_
192, Q00Q-

11. 182@,

135. 0020
10Q. Q2D

1. 20a

®. 2200

2. 0oRR
8. ¢oR0
2. 00RQ
2. 0000
2. 2202
Q. 02dY

2. 2200

C sTaT

-2, 2000
2. 3420
-2, Q360
-1.2810
-@. 202
-@. 2202
-2, 3000
-0, 0029
@, 2000
-, pdeR
)
-Q. 2%an
-0. 2¢2e
-0. ¢200
8. OCRQ
0. 2FDR
Q. 2200
2. dd20
Q. G2
2. 3000
2. G0
-0. 2003
95¢. 02Re
-2. 2090
@. 000D
@. 2009
2. Q222
3. 2000
0. 0022
0. 3000
2. 2000
Q. 0222

1
i
1
1
1
1
1
1
1
2
H
1
i

1
-1
-1
-1
-1
-1
-1

1

Ll I I el

MIN

. 1z, 624

Q. 2429
-A. 2360
-1.&Z81@

-1, @QC2a
-1@. Z02
1@, 2229
~1Q. 2722
—-1@, 20
~1Q. 322

-1@.ered-

-10. 2220
-1@.are@

-50. @10

i@, @2
12@. 2720
1@, 2000
120, 270a
120, 2722
ieg, 270@
@. o7
-2, 2:09
95@.@?@@
=5. 202D
0.@ 20
Q. 200&
A, 029
@.1272@
@, 272Q
@. 2-haa
&. 2729
@.2728

max

170Q. 1227
59.717@
S3. 89902
6@. 9632
42, PQR2
4. a220
4Q, Q2@
49, 229D
40. Q220
LD, PROQ
4B, 2002
49, 2208
4@, @D
52. 222@

—122, ¢

122, 322

~10Q. 2T

—192. 2200

~10Q, Q2R

-iaa, Q2D
55. 0263

S4Q, 1648

19750, 202@

2. 2222
@. 2029
@. J22@
Q2. 232D
0. D202
2. 2eed
2. 2O,
8. 2220
@. 2202



CALIBRATION

CHANNEL  UNIT

Whoh~Nhaeph -~

mb
mmhos/cm
mbos/cm
mmhos/om

oooonoaonn

n
=2
e
n

cm/s
cm/s
cm/s
cn/s
om/s
m/seac

mb
volts
volts

volts
volts

FILE cal@all

SENSOR

Sub-surface pres.
Cornductivity LIB
Eornductivity LEM
Conductivity L3T

L1B Tema #1

LiB Temp #2

L2M Temp #1

LEM Temp #2

L3T Temp #1

LET Temp #2

Air Temp Below Cabin
Cabin Temp

Air Temp W. Suf #1
Rir Temp W. Suf #2
Current X L1 B S354
Current ¥ L1 B
Current X LE M S199
Current ¥ L2 M
Current X L3 T 5404
Current Y L3 T

Wind 1 Speed

Wind t Direction
Barometer

Gererator

Battery Status

REF channrel 1
REF charnel 2

n

344.7385
11.875@
11.99%0
i2. 4500
12, 2009
1@, oede
10, d2ad
1. 2022
12, 022
19. 2o
18. a22@
10. 2220
1@, @220
9. euoe

100, 2220

10@, 200a

129. 6220

102. 2o

129. 22

103, 2020
11. 1820

125. 2000

123, P2

1. 0300
1. e220
D. o2e@
9. 2202
Q. 0229
3. 0229
0. 0202
1. 0220
1. 0209

€ 8TAT

-0.Q200 1 1200,¢L24 1720, 1207
@.3420 @ @.ZE20 99.717¢
-2.2962 © -3, 226 S9. 83390
-t.2812 9 -1.&81@ &&. 3652
-3.Q022 @ ~13.2:29 4Q. Q222
~0.3200 @ ~10.Q¢20@ 40, 2@
-2, 2022 @ -19.¢I70 4. 2200
~3.2200 @ -10.2700 4@, 2222
-0.2¢22 1 -1Q.2700 40. 2202
~8. 2200 1 -1@.¢C20 4@, 2222
-0.2900 1 -1Q.0222 43, 2229
~Q.00200 1 -12.2222 42. 220D
-@.e000 {1 ~1Q.20@0 4@. BRRR
-Q.0229% 1 ~1Q. 270Q 4, 2ORD
—-0.2000 @ ~-1Q0.ZC2Q 120, AOQY
-2.0008 2 -i1d@.002Q 12Q. 2000
-0.2900 @ -10Q.¢C2Q 12@.Q20@
~@.20020 @ -1Q2.C¢2Q  18@, 002
-0. 0000 @ -12Q.C020 1Q2@. 020
-2, 2000 @ -122.772¢ 1QQ. BGOQ
Q.23 1 @.clan 55. @263
-2.e222 1 —0.CI22  S4Q. 1648
oS@.eeed 1 952...20 125Q.Q220¢
—Q, 222 1 ~S. 2220 5. 22022
—45.0200 1 -SQ.0730 -40.2200
g.2022 @ Q. ¢72a 2. p2oa
Q.22 @ V. ¢ 1220 3. 2203
@.0002 0 B 0223 2. 2@2a
d.0202 0O Q. SRR @. 2222
2.0002 @ Q. 2322 @. 2@
-@, 22090 1 —\5. @202 5. 0ao
-2. 2000 1 ~5. 2239 5. 002

MIN MAX



CALIEBRATION

CHANNEL UNIT

WO~y Lo

mhb
mmhos /cm
mmhos/cm
mmhos/cm

volts
volts

onooaonoanon

FILE cal®l2

SENSOR

Sub—-surface pres.
Cornductivity L1B
Conduetivity LM
Conductivity L3T

L1B Temp #1

L1E Temp #2

L2M Temp #1

LeM Temp #2

L3T Temp #1

L3T Temp #2

Air Temp Below Cabin
’ Cabin Temp

Air Temp W. Suf #1
Air Temp W. Suf #2
Current X L1 B S3&4
Current ¥ L1 B
Current X L2 M 5139
Current Y L2 M
Current X L3 T 5404
Current ¥ L3 T

Wind 1 Speed

Wirnd | Direction
Barometer

Gererator

Battery Status

REF charmel 1
REF charnnel 2

mn

344.7383
11.875@2
11.39990
12. 4528

1. e203.

10, 2200
10, Q2@
19. 2222
10,2220
12. 0220
19. 2220
iQ. p22a
12, 220
10, @229
120, c2da
122, 322
109. 0022
10, p2d
12Q. 0222
100, 2229
11. 1024
135. 2220
120. 0223
1. 0022
1. e02@
2. 202@
0. 2220
@. 0200
@. 6avea
9. 2220
1. 20002
1. d20a

C STAT MIN

-2, PA2Y
@. 3420
-2, 236
~-1.28182
-0, 2222
-2, 22aa
—-0. 2022
~2. 2202
—2. 2220
-Q. 2008
—@. 02
—Q. 2iAe
-@. oz2a
~&. @230
-@, 0200
-2. 2020
-@. BevR
-0, 2200
—-9. pao2
-@. 222a
2. 202a
-2, 2222
350. doeR
~0. Q202
—43. 0222
0. 2Q0A
2, 002
. 2020
@, 2020
2. eavd
-2. ¢20d
-Q. 020

Il CRR SR RN N N S N N e e e R R R R TR R R

12@0@, 24
Q. 24=0
-0, 22cR
-1.z281@2
~10, 200
=-1@. 202
-1@.QCC@
~12. QCLd
-18. ACcd
-10. a2
~10. 2E&R
-1, 2CE
—10. 228
-10. 2799
—-10@. 3729
=102, 270
-120Q. aTQA
-12¢. @722
-1902, 2002
10, 222
Q. 2222
-, 202D
S95Q. 202
=-3. Q0@
-5, AZAQ
@.0CR2d
2.2
@. 2728
@a. 272
a. 200
-5. 23708
=5. 00D

MR X

1734, 1207
59,717a
59, 8929¢
&e@. 9630
42, QA
4. 2222
4@, 200Q
40, PRAA
4Q. 2029
40, d@ed
40, BRCD
42, 2RAQ
42, 20
4. dA2A
122, daed
122, 2209
12, A00Q
102, 22
100, 22
10, Q22d
59. B2E3S

40, 1E48

1@¢S@, ¢aee

5. @20A
-4Q, QYA
@. 22
@. 292Q
2. 2a2R

Q. 2220

. 202D
5. o@za
. 23R



Appendix E:
Publie Information Brochures on SNLT Operaticns
Distributed to Public
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Oceanographic Weather
Station Off
Savannah, Georgia
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Map locating SNLT.

Skidaway Institute of Ocean-
ography maintains an oceano-
graphic weather station on the
Savannah Navigational Light Tower
located about eight nautical miles
from the mouth of the Savannah
River. The operation of this station
is made possible through a coope-
rative agreement between the Insti-
tute, the U.S. Department of Energy.,
and the U.S. Coast Quard. Data
collected by this installation in-
clude barometric pressure, air and
sea temperature, wind velocity,
m:a wave height. The information

TR R A ke Iy TR e

]
coliected by the station is trans-
mitted to shore where it is then
utilized to provide more accurate
forecasting of marine weather for
the Qeorgia and South Carolina
coast. Up-to-the-hour information
isreported to the National Weather
Service where it is broadcast via
the local NOAA Weather Radio.

We appeal to the community of
divers, fishermen, and other sports-
men to carry out their activities
around the tower in a manner that
will not cause any damage to the
installation. Watch out for cables
that have come loose duringstorms
and report any damage to the
address listed below. We will fix
such damage as soon as we can.
Your cooperation Is sincerely appre-
ciated, and we will try to keep the
station running as continuously
as possible.

For more information ortoreport
trouble, contact
Skidaway Institute of
Oceanography
P.O. Box 13687
Savannah, Georgia 31416

Telephone: 912-356-2342 or
912-356-2457
L ]

SAVANNAH NAVIGATIUNAL LIGHT TOWER
METEURULOGICAL STATIUN

KUN BY

SKIDAWAY INSTITUTE UF OCEANOGHAY HY
P.U. BUX 13637

SAVANNIIH, GA 31416

tate: 11 muy 1983
File: 316HUG
Number of bata Points: 150

Beyin Time (GMT) 08 :00:03
gnd  Time {GMT) 08:02:48

AIR TEMP 13.3 € (%96F)
WATER TEMP 19.4 C {67F)

W1ND SPEED 12,5 mfs (25k)
WiNg VIR 276 aey
© BARUMETEN 1007.5 mb

Wave Information

H I
| Pressure variance (cw*ca) = JU.3b |
| Adjusted variance (cwrcm) = 4002.26 7
| stiynificant neignht [cw) = 179,04
| Stgnificant height (ft) = 2.8/

i ]
Juy
280
260
40
ey
20U
180
160
1440
120

MOE v X Dx

n
c&*&.fﬂ * h h

16.0 8,0 4,0 2.7 2.0

Wave Period (sec)
;

Example of hourly weather report from
SNLT printed for Nalional Weather Service
and other agencies. Report includes air
and water temperature, wind speed and
direction, barometric pressure, and signifi-
cant wave height and period,
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Underwater Installations
Off the Georgia Coast

The Skidaway Institute of
Oceancgraphy Is beglnning a large
atudy in cooperation with several
other oceancographic institutea to
measure and record information on

events that cause and change ocean’

currents off the Georglia coast. The
information will be used to predict
the strength and direction of ocean
currents caused by winds and tldes.
This information will be very useful
to commercial and sport fishermen,
personnel in charge of air-sea
rescue operations, and other people
working and playing in the ocean off

During February 1584, we will
install self-recording instruments
at several underwater locations
indicated on the. map. These
locations will be marked by large
lighted buoys with radar reflectors.
Other equipment will be installed
near the Savannah Navigaticnal Light
Tower (SNLT). The equirment below
surface is large and massive and
would tear up any nets and lines
that happened to anag on them. We
are urgling everyone to exerclse
caution when approaching within 500
yards of the buoys and SNLT. While
some of the instruments may be
temporarily removed for servicing
from time to time, most of them will
remain in place until the autumn of
1985,

The project is supported by our
tax dellars and represents a large
investment of time and equipment.
We are trying to inform the publice
about this project so that we c¢an
minimize the loss in equipment to
ourselves and other people who might
be near one of the underwater inatru-
ments. If you would like further
information about the project,
please call (912) 356-2453 at
Skidaway Institute.

4 SAVANNAH NAVIGATIONAL LIGHT TOWER
A TEMPORARY MOORINGS
® PERMANENT MOORINGS

our c¢coast.
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Figure 1.

32°N 1

e ——
10 kilometers

81°W

Map showing Tocation of Savannah Navigational Light Tower
(SNLT), Skidaway Institute of Oceanography, Hunter Army
Air Field, and Travis Field (National Weather Service).
Meteorological data from Hunter and Travis were used to
calibrate SNLT instrumentation.



Figure 2. Savannah Navigational Light Tower (SNLT).
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Figure 3.

Schematic of SNLT showing location of oceanographic and
meteorological instrumentation. Current, conductivity,
and temperature are measured at each underwater Tevel,
located 1, 8 and 13m from the bottom.



External Sensors

Wind Temperature
Barometer Currents
U/W Pressure Conductivity
| l [ R iR R T - B B
Sengor 110 VAC
Electronics
- |
I A ]
g A-D Converter Voliage
. 5V "
] '—'a F————— ) Microprocessor Converter
E a DC (ASCII Code) Battery Charger
= N | 56VDC
7 p] w2 =
D s — ] Battery
ﬂg-) " Pack
[« 9

12V . 164.35 MHz

tt
——DC—){Transml e 1 Swatts
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External Antenna
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] -~ Clock
] Computer
,_0_. HPB825T _J_,.__..__H_ Disk &
Y — Cartridge
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Data cDC
Dial-up Cyber
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Figure 4.  Schematic of data acquisition system showing instrumenta-
tion at SNLT, telemetry link, and computer hardware at
Skidaway Institute.



Calendar of SNLT Data Processed
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Subsurface pressure . .

{Sea Level)

Figure 5.  Summary of dates during which data were callected for
various parameters at SNLT. L1, L2, and L3 refer to
temperature, current, or salinity from 1, 8 and i3m from
the bottom, respectively.
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DATA

PROCESSING

Raw
Data
Stream

{32 Channels)

CASSETTE

1. Programs TRK { -
2, Raw data
storage
REAL 9825¢
TIME | It et =
CLOCK cg?ﬂg}is) CASSETTE
t(valts)? | Stozmg:ﬂy - TRK 1
max imum
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[~ List AT
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Figure 6.
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98255

Flow chart of SNLT data transmission and processing.



PROCEDURE FOR DATA COLLECTION
AND STORAGE FOR EACH HOUR

Program "1TIML"
Reads Clock

Program "RECEIVE"
Acquires Data,

Calcutates And Saves
Mean, Standard Deviation,
Maximum, Minimum Values

OATA SAVED For Each Data Channel
EACH HOUR AND
WRITTEN TQ DISK

NO

REPORT

Program “REPORT" Writes
Report Twice Per Day To
The U.5. National keqther

Service

Figure 7. Flow chart of data collection, reduction, and storage by
Hewlett-Packard system at Skidaway Institute.
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No. of Patrs 14
Cory.(Def.
ot 1.0
40.0 %
Regression
Results:
@ STope 1.000
rUl Std. Ervor
0.001
- 30.0
m Intercept -0.006
Std.Error
@ 0.012
Q |
m AQY Table:
QO MsQrQ Source
ot Total
Regression
M. Residual
= Stmer of Squares
1y 1563.673
1563 . 669
mw 10.0 C.00%
Deg. Freedom
9. 000¢
1.060
B. 000
Mean Square
173.741
1561.66%
0.00}
F-Test Results:
F-Stat.
2971497.549%
0. F. Num. 1.000
. D.f.Den. 8.000
Y=-0.006+ |
- H =
1.000x Thermister reading
Figure 8b. Example of regression and statistical analysts of calibra-

tion performed on Analog Devices thermisters deployed at
SNLT. Zero-point water bath calibration performed at
Skidaway Institute.
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Figure 8c. Example of regression and statistical analysis of calibra-
tion performed on Beckman conductivity sensors deployed
at SNLT. Sensor readings calibrated with water bath conduc-
tivity measured by Plessey 6230N laboratory salinometer.



Calibration of flume pressure transducer
22 July 1982

200

180 }

160
140
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80

Transducer voltage (my)

60

40

Figure 9a.

Velocity (ecm/s)

Calibration curve used to determina flow velocity in
Skidaway Institute flume., Larg®* points used to describe
curve vepresent actual flume veTocity deteérmined from
pressure head. Smaller points représent transducer vol-
tages coryésponding to flumé velocitie$ meéasured by cal
ibrated Marsh-FMcBirndy current meters.
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Carr Coef, 0,99594
Regressian
Results:
Slope 0.10524
Std.Error
0.00136
Intercept
-2.77809
S5td.Error
0.69523
AQY Table:
Source
Total
Regression
Residual
Sum of Squares
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11615.65282
94 _87666
Deg. Freedom
50.0000
1.00000
45, 00000
Mean Square
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F-Test Results:

F-Stat,
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b.F._Kum,
1.000006
D.F.Den.
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Figure 9b. Example of regression and statistical analysis of calibra-

at SNLT.

tion performed on Marsh-McBirney current meters deployed
Qutput represents transducer voltage, which may
be converted to flume velocity from Figure 9a.
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Figure 10a.

Strip chart record of Marsh-McBirney current meter directional
calibration performed in fiume at Skidaway Institute. Pres-
sure signal records transducer pressure which is converted to
flume velocity. X and y components of current were recorded
at various directional orientations relative to flow. Cur-
rent values were digitized from this record for further
anailysis,
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Figure 10b. Example of plot showing directional variability in Marshe
McBirney current meter. Dark circles represent three ¢if-
ferent flume velocities. Dark points represent measured
urrent speed calculated from x and y components at each

compass direction in Figure 10a.

Lighter ¢circles on graph

iy s

paper represent 10 cm/s increments. The data on this Figure

are also summarized in Table 4.



Figure 11.

SAVANNAH NAYLGAT JUNAL LIGHT TOWER
METEORQLOGICAL STAT [UN

RUN B8Y ‘
SKIDAWAY INSTITUTE OF OCEANUGKAPHY
P.Q. 80X 13687

SAVANNAH, GA, 31416

Date: 1 July 1982

File: 183H16

Mimber of Data Points: 148

Begin Time { GMT) 16:43:00

End Time (GMT) 16:44:14
AIR TEMP (C) 27.8

. WATER TEMP (C) 25.0

. _M]ND_SPEED {m/s) R A e e

WIND DIR a3
BAROMETER (mb) 10121

Wave Information

Pressure variance (cm*cm) =
Adjusted variarce (cm*cm) =

Significant height {cm) =+ 118.60
Significant height (ft) = 1.89
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SNLT data summary printed for National Weather Service and
other agencies. Summary includes air and water temperature,
wind speed and direction, barometric pressure, and significant
wave height and wave spectrum.
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Figure 12. [xample of SNLT weekly data summary, from the week of 19 April
1981. Data were smoothed with a three-hour low-pass filter, =
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EpIT PAckaGE . TRANSFER PAcKAGE :

I} F11]1 in missing data 1} Transfer Files betwesn Computers

2} Correct arrors in f1les at SKI0, UG, &IT
Fortran Conversion Packace M
T T T T =01) Convert time series from FORTRAN to PESTSA
Festsa ( With Titles ) y

2) File in common unit as needed
UriLiTies Packace

1) Modify scalar and vector as neaded 4
fi.e. Demean pories, rotate vegtore)

Z) Perform basic statfstical analyses

3} Fiiter Time series

4) Plot scalar and vector fn various formats

‘ —

Til : AnaLysts Packace L
Time, k

mrmecacamy 1} Produce A & B Fourtler coetficients of Time series
Z) Store on same unit as original series .
MBOQN.. 3) Calculate and plot variance spectra, phase,and
sores ceherence of two pairs of vector series for
cirtesian and rotational parameters

Y

Festsa CONVERSION AND STORAGE PACKAGE \
—— e e l“
1) Convert spectral serfes from FESTEA to FORTRAN
Fortran Z) Save files fer further anatysis —

Figure 13. Flow chart of data analysis showing various softward packages
used to convert data between BCD {Fortran) and FESTSA format,
and perform spectral analysis on finite time series. Top of
figure shows various sources of data in addition to SNLT.
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Figure 14.  Energy response of three- and 40-hour tow-pass filters used 1n
the reduction of SNLT data. A summary of the filter character-
istics is found in Table 6.



E WE WME WS s mes ma ma e e ww

A WA BE B es mS WE NS EE EE R e N

.
A1)

MEMEO 3 BhOMAIS NI
[l

e wR mE EE WE e owe we we wR_we

WA aS We me me me me W we ma -n_ m.
-y

'8 EW AN M mm mE mh mE @B A B Ws ==

- Am ae e

Example of bandpassed SNLT wind and current time serfes from

Reriod 3 (27 July-20 September 1977).

Bandpass filter used
From top to bottom, the

,» and minimize higher- and lower-

The 14-day cycle seen in the plots is as-

ysis is centered on 24 hours to define daily
sociated with the fortnightly cycle.

events in the record
time series plotted are wind stress major axis, wind stress

minor axis, current u, current v.

7]

ey

=

—— [41]

o3 >

= @
o

-

v %)

-

LT

+ a3

oo

o @

Or— %W

S e

Figure 15,



BERIRD ¢ LA eCr el F1Y B (] A
BT TN CLATERG Ly ks Y
S WhirRe. D85 e

=
B

ity (AN
-
—
=
—]
\\_‘_
——
—- Y
]

3
=

e -
4 |
——
1 ]
Q____h
N~ il
i ::,
4—._-—____—:_"

]
-
J
<
]
i
re
—
—

—a_aw
1
|
by
r
i

i ma ua ma
]
I
|
1

=
=
3
S
=

.....,..
i
|
T
]
Lol

;“--52‘ | 1 . '-'-“-\\f\\ I A ' .
e s W
1L R — Ly - R Y YRR R4

e R Y i
] o .-

b= -
. S [T

L LIL L
- o

-
1
1
]
i}
¥ LA A - e
el
T e A . P AV

GP.
. e
£
i
i
!
L
|

)
. y - . '
T ~ o
EEET— iﬁ \- SF LA D D i
F - |
% ] i A {
| B AR -
N ll' | I ' Y i
. - M LK . b - CTEL A v Y 1
- . - . Mg - L
: ] \ H 4. ! Vel ]

- b I R
I P N s ]

— I A I\J — o T e
g:.______ N | v

. T vemman . GERAVER G IR. W0 Sh. ., TLATER ERCLECRS. 1000

" - el - e T
mar CUCAE-OME TarmRacr  CranomE

——

. - -
B HANNIHG PRESES L - [
! P10l m s s wr sububi Sdutlh ¢ T w ar 3 "
i | V6 mmeme. 67 s s FREMERCY - [TLLES NS
— e

Figure 16. Example of output plot from auto- and cross-spectral analysis
between two series. The two plots at the top are the time
series. The first column of plots at the bottom include the
two auto-spectra and the cross-spectrum, The second column
includes the spectra divided by frequency. The third column
includes plots of coherence, phase, and gain between the two
series.



Figure 17.

S -

Exampies of rotary spectra correlation between a vector and a
scalar. The vector is SNLT wind and the scalar is the prin-
cipal component (9 = 62.8°) of the current from period 5

(6 Mar-22 May 1981). The so0lid lines enclose the wind direc-

-~ tions and frequencies at which the current was coherent with

the wind at the 90% (.48) and 95% (.64) confidence level.

The broken lines represent the phase relationship, in d=grees,
between the scalar and vector. Positive phases indicate the
scalar leads the vector. Concentric circles represent fre-
quency in cycles per day. Compass directions and current scalar
and shoreline orientation are also included.
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Figure 18. Map showing location of future experiments. Circles indicate
locations of Sea Data CTD microloggers to be periodically
deployed at permanently placed lighted buoys beginning Spring
1984. Triangles indicate locations of other instrument packages
to be periodically deployed by cooperating institutions in the
ongoing work sponsored by DOE. Square indicates location of
SNLT, which will be in operation during all nearby deplcyments.






