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PREFACE

This is the final report of work performed under a contract, "Data
Reduction Analysis--Differential LORAN-C for Buoy Position Checking", funded
by the Telecommunications and Electronics Branch of the Canadian Coast
Guard. The Scientific Authority for this contract was J.C. Rennie.

Part of the work contained herein was funded by a strategic research
grant from the Natural Sciences and Engineering Research Council of Canada,

entitled "Marine Geodesy".
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EXECUTIVE SUMMARY

A first experiment to evaluate the usefulness of differential
LORAN-C for buoy position checking was held along the Nova Scotia south
shore between August and September 1982, by the Telecommunications and
Electronics Branch of the Canadian Coast Guard. The criterion for buoy
position checking is that buoy movements as small as 15 metres should be
detectable. Time difference (TD) measurements were made simultaneously
at a monitor site, and at 23 remote sites occupied repeatedly by either
van or helicopter. The remote sites consist of 10 van sites, 8
helicopter landing sites, and 5 actual buoys over which the helicopter
hovered. A total of 32,858 TD measurements were obtained. This report
presents an analysis of this data.

All the raw TD measurements, and the (remote-monitor) TD differences
were statistically analyzed and graphically plotted, and the results are
contained in the appendices to this report. The repeatability of the
differential TD measurements was determined by comparing the values for
each visit to each site against the mean for all visits to that site.
These TD repeatability results were converted to position determination
repeatability results, using a simple conversion procedure developed in
this report. Differential LORAN-C positioning repeatability (at the 95%
confidence level) was found to be

1) approximately 12 metres for the van sites (averaging 2 hours of

TD observations per visit)
2) approximately 14 metres for the helicopter landing sites
(averaging 7 minutes of data per visit).
The helicopter buoy hovering results demonstrated that a better method
of positioning the helicopter relative to the buoy must be found. The
single pair of visits using a flypast technique showed promise and
should be further pursued. Questions about LORAN sighal and receiver
stability, effective range of the technique, and data recording and
processing procedures remain to be answered before the technique will be
a practical operational tool. Twelve specific recommendations for

future tests are presented.

vi



CHAPTER 1

INTRODUCTION

Determining whether or not a floating aid to navigation (buoy) has
been moved off its correct position (due to storm action, for example)
is a difficult and expensive procedure.

The Telecommunications and Electronics Branch of the Canadian Coast
Guard is investigating the feasibility of using LORAN-C in a
differential mode, in order to find a more cost-effective solution to
this problem.

The specification’ against which differential LORAN-C repeatability
must be compared is that it must be capable of detecting buoy position
shifts as small as 15 metres, at the 95% confidence level.

A first experiment to evaluuate the usefulness of differential
LORAN-C for buoy position checking was held along the Nova Scotia south
shore between August and October 1982 (Canadian Coast Guard, 1982). Ten
sites were occupied up to five times each by a LORAN-C receiver mounted
in a van, and thirteen sites were occupied up to five times each by the
same receiver mounted in a helicopter. At eight of the helicopter sites
the helicopter landed to make the measurements. The other five sites
were actual floating buoys, over which the helicopter hovered while the
measurements were made. In order to permit differential LORAN-C
corrections to be made to these measurements, two monitor receivers were
operated simultaneously with the van/helicopter receiver. The total
numbers of LORAN-C time difference records obtained on the van, on the
helicopter and at the monitor site respectively were 8193, 603 and

24062.



This report describes the reduction and processing of this data, and
presents the results of this processing. The LORAN-C data is described
in Chapter 2. The methods of analysis used are described in Chapter 3.
Plots of the observed time differences (TD), and of the (remote-monitor)
differences in TD were plotted as a function of time. The results are
presented in Chapter 4, and Appendices V, VI, and VII (bound
separately). The observed TDs and (remote-monitor) differences in TD
were analyzed statistically. The results are presented in Chapter 5 and
Appendix III. The TD and TD differences results were converted into
corresponding position shifts. The conversion procedures are described
in Appendix II. Position shift results are presented in Chapter 6.

Conclusions and recommendations are presented in Chapter 7.



CHAPTER 2

DATA SUMMARY

Besides the monitor site at Ketch Harbour, LORAN-C time difference
(TD) data has been recorded at 23 remote sites. Of these 23 remote sites,
the first 10 were visited by a van containing LORAN-C receiving and
recording equipment. Figure 2.1 is a map showing where the van sites were
located on the south shore of Nova Scotia. The 13 helicopter site locations
are depicted in Figure 2.2. Note that the helicopter sites are consistently
more seaward than the van sites, corresponding more closely to actual buoy
locations.

A total of 24,062 records were recorded at the Ketch Harbour monitor.
Initially, these records were recorded every 150 samples, and looked as
shown in the Table 2.1. A sample size of 150 means that a record was
recorded approximately every 3 minutes and 6 seconds (about 465 records per

day). Note that data was also recorded for two receivers, serial numbers

2220 and 1017. Time recorded is UT time, and the difference between an
assumed constant value and the actual reading was noted. The standard
deviation of the 150 sample average was also recorded (this is used in later
computation; see Chapter 3). All of the data from day 218 up to day 251
were recorded to the nearest 10 nsec. From hour 17, day 251 until hour 23,
day 253, the monitor data was recorded approximately every 1 minute 38
seconds (or sample size = 75). Starting on day 264, the resolution was
increased to 1 nsec for both the readings and standard deviations, and the
sample size was decreased to 30 from 75. This means that a record is
recorded approximately every 44 seconds (about 1965 records per day). The

cleaned data were reformatted into the so-called UNB format as shown in



C.G.R.S.
KETCH HARBOUR
LORAN-C SHORE=-BASED
MONITOR

SOUTH SHORE - NOVA SCOTIA

VAN  TEST SITES

1. LOWER PROSPECT (GOVT WHARF) 6. MCDWAY HEAD

2, PEGGY's COVE 7. WESTERN HEAD (LIVERPOOL)

3. BLANDFORD (MAHONE BAY) 8, PORT JOLI HARBOUR (GOVT WHARF)
4. BATTERY POINT 9, WESTERN HEAD (LOCKEPORT)

5. DUBLIN SHORE (GOVT WHARF) 10. INGOMAR CEMETERY

Figure ’2.1 Van Site Locations



C.G.R.S.
KETCH HARBOUR
LORAN~-C SHORE-BASED
MONITOR

SOUTH SHORE ~NOVA SCOTIA

HELICOPTER TEST SITE

11, Devils Island Light (L) 15. Horseshoe Ledge Duoy (H) 19, White Point Rock Buoy (H)
12, Sambro Island Light (L) 16, Pearl Island Light (L) - 20, Little Hope Island Light (L)
13, Betty Island Light (L) 17. Mosher Island Light (L) 21, Gull Rock Island Light (L)
14. Peggys Point Buoy (H) 18, Coffin Island Light (L) 2.2, Jig Rock Buoy (H)
23. Budget Rock Buoy (H)

(L) Helicopter landing. (H) Helicopter Hovering ™

Figure 2.2 Helicopter Site Locations



LERAN-C @ KETCH
SAMPLE 'SIZE 150
TIME 2:11:52 JULIAN DAY: 224/365 YEAR: 1982

TD-A 138B22,92 TD—-B 30157.23 TD-C 13822.92 TD—-D 30157423
RX#1 (FOR TD A.B) S/N: 2220 RX#2 (FOR TD C.D) S/NZ 1017
TIME NA DA SDA NB 08B s08 NC DC sDC ND DD SDD
—23-153-12 151 -8 2 149 0. 2 1 S0 =3 2 14C 11 2
2:18:18 150 -8 2 1150 o] 2 {148 -2 2 150 10 2
2:21:24 150 -8 2 150 o] 2 148 -2 2 150 11 2
2:24:30 150 -8 2 1590 1 2 148 -3 2 J1S50 12 2
2:27:3¢6 150 -8 2 150 1 2 148 -2 2 150 12 2
2:30:43 150 -9 2 150 1 2 148 -2 2 150 12 2
2:33:49 150 -9 2 150 1 2 148 =2 2 150 11 2
2:36:55 {150 -9 2 J]150 1 2 {149 -3 2 {150 12 2
240311180 - 2 1150 1 2 1148 =3 21150 122
23243 7 150 -9 2 1150 1 2 (148 -3 2 |15¢C 11 2
2:46:14 150 -9 2 150 1 2 148 -3 2 150 11 3
2:49:290 150 -9 2 150 1 2 1149 -3 2 150 11 3
2:52:26 150 -9 2 }J150 1 2 148 -3 2 j1s0 11 2
2:55:32 150 -9 2 150 1 2 148 -4 2 150 12 3
2:58:39 150 -9 2 1150 1 2 148 -3 2 150 12 2
3: 1245 150 -9 2 150 1 2 }j148 -3 2 {15¢ 12 3
Table 2.1 Sample Monitor Data Records

1682 253 22: 7:11 13822.,860 240 30157<320 20 13822.870 20 301S57.330 20
1982 253 22: 8:51 13822.860 20 30157.310 20 13822.880 20 30157.330 20
1982 253 22:10:29 13822.860 20 30157310 20 13822.870 20 30157.330 30
1982 2S3 22312:44 13822.860 20 30157.300 20 13822.870 20 30157.330 20
1982 283 22:14:23 13822.860 10 30157300 20 13822.870 20 30157.330 20
1982 283 22:16: 3 13822.860 20 30157.290 10 13822.880 20 30157.330 20
1982 253 22:17:41 13822.860 20 30157290 20 13822.876 20 30157. 320 20
1982 253 22319321 13822.860 10 30157.280 30 13822.870 20 301S7.310 20
1982 253 22:20:59 13822.860 20 ~30157.270 20 13822.870 20 30157.316 20
1982 283 22:22:39 13822.860 20 30157.270 20 13822.830 20 301S7.29Q¢ 20
1982 2S3 22:24317 13822.860 20 30157260 10 13822.870 20 JO0157.300 20
1982 253 22:25:57 13822.870 20 30157.270 20 13822.880 20 30157.31Q0 20
1982 2S3 22:27:35 13822.870 20 30157.270 20 13822.880 20 301S5S7.310 20
1982 253 22:29:15 13822.880 20 30157.28C 20 13822.880 20 30157.31GC 20
1982 253 22:30:53 13822.870 20 30157.230 290 13822.870 20 30157. 220 20
1982 253 22332:33 13822.880_ 20 30157.280 10 13822.8380 20 30157.310 20
H 12 13822.,8707 7207 7 30157.290 10 13822.880 20 30157.310 20

1982 283 22535351 138224880 20 30157.300 20 13822.890 20 30157.33C 20
1982 2853 22337329 13822.890 20 30157.290 20 13822.900 20 30157.310 20
1982 253 22:39: 9 13822.870 20 30157.290 20 13822.883 20 30157.310 20
1982 253 22:40:47 13822.870 20 30157.290 20 13822.830 20 30157, 210 20
1982 2<3 22:42:27 13822.870 20 30157.300 20 13822.880 20 30157.310 20
1982 253 22:44: S 13822.880 20 30157.290 20 13822.890 20 30157.310 20
1982 253 22:45:45 = 13822.890 20  30157.290 20 13822.,900 20 30157.320 20
1682 2853 22:47:24 13822.,870 20 "~ '30157.300 20 13822.890 20 30157.320 20
1982 2S3 22:49: 3 13822.870 20 30157.30C 2¢ 13822.870 30 30157. 308 20
1982 253 22:50:42 13822.870 20 30157.320 20 13822.890 20 30157. 240 20
1982 23 22:52:21 - 13822.870 20 30157320 290 13822.890 20 30157.330 20
1982 253 22:54: O 13822870 2¢ 30157.320 20 13822.880 20 30157. 330 20
1982 253 22:55:39 13822.860 20 30157.3106 20 13822.880 20 30157.338 20
1982 264 1:27:40 13822.887 17 30157.244 17 13822.922 19 ‘30157.287 18
1982 264 1:28324 13822.898 18 30157.258 23 13822.925 16 30157.298 23
b4 3IB22.,888 21 "~ 30157.239 18 13822.916 1S 30157. 295 18

1982 264 1:29:S2 13822.901 18 30157.252 12 13822.908 20 30157.294 23
1982 264 1:30:3S5 13822.89S 23 30157.244 19 13822.913 19 30157.289 20
1982 264 1231319 13822.895 21 30157.256 21 13822.91F 14 30157.280 17
1982 264 1:32: 3 13822.889 18 30157.255 11 13822.921 22 30157.303 20
1982 264 1332347 13822.893 28 30157.252 24 13822.914 18 30157.290 20
1982 268 1:33:31 13822.,903 19 30157.256 18 13822.90& 1S 30157.293 22
1982 264 1:34:15 13822.,901 13 30157.250 13 13822917 13 30157.290 14

Table 2.2 UNB Format Monitor Data Records



Table 2.2. Each record contains the actual TD reading to the nearest
nanosecond for both TDs for both receivers for each time. The year, day,
hour, minute and second are recorded for every record. On day 273, at hour
21, minute 12, the sample size was again increased to 150, with the
resolution remaining at 1 nanosecond. Table 2.3 summarizes the different

Data Interval

Resolution in seconds
Time Span (nsec) (sample size)
218.00 - 251.08 10 186 (150)
251.17 - 253.23 10 98 ( 75)
264,01 - 273.21 1 4y ( 30)
273.21 - 291.10 1 186 (150)
292.12 - 292.19 1 4y ( 30)
TABLE 2.3

Monitor Data Frequency and Resolution.
sample sizes and resolutions used to record the data at the monitor. The
effect of these different frequencies and resolution show clearly on the
sample plots in Chapter 4.

Figure 2.3 shows the periods for which monitor data was recorded.
Notice the gaps in places which leaves some remote site visits without
monitor data to form the differential observable.

Similarly, Figure 2.4 shows when data at the remote sites were
observed. Table 2.4 gives an overall summary of the data observed at the
remote sites. A sample size of 30 gave a data record at each van site every
(approximately) 38 seconds. Only on the last visit to the van sites (days
264 to 268) were sample standard deviations recorded. This visit also
increased the recording resolution from 10 nsec to 1 nsec.

Helicopter sites used a sample size of 20 to give one data record
every (approximately) 27 seconds. The last three visits included sample

standard deviations and a 1 nsec resolution. In addition, several



Figure 2, 3 Calendar of Monitor Data
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Figure 2.4 Calendar of Remote Site Data
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TABLE 2.4
Remote Site Data Summary

Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
Site
From To From To From To From To From To
1. Lower Prospect 218.1723  218.1929 229.1925 229.2131 236.1831  236,2037 264,1413  264.1649
219.1454 219.1701
2. Peggy's Cove 219.1821  219,2028 229,2247 230.6053 236.2140  236.2346 264.1803  264.2014
3. Blandford 221,1632 221.1840 230, 1346  230,1553 237.1305  237.151§ 205.14115 265.1626
4, Battery Point 221.2059  221.2305 230.1847  230.2030 237.1710 237.1916 265.1905  265.2115
5. Dublin Shore 223.1958  223.2204 230.2316  231,0136 237.2206 238.0012 266.1431  266.16M1
6. Medway Head 224,.1619  224,1825 231.1402 231,144 238.1322  238.1528 266.1923 266.2133

. 231.1713  231.1848
7. Western Head (Liverpool) 24,2012  224.2218 231.2113  231.2319 238.1701  238.1907 267.1246  267.1456

8. Port Joli Harbour 225.1624  225.1842 232.0044 232,0250 238.2029  238.2236 267.1631  267.1641
9. Western Head (Lockeport) 225.2117  225.2323 232.1657 232.1903 238.2353 239.0160 267.2128 267.2338
10. Ingomar Cemetary 226,1535 226.1741 232.1252 232.1458 239.1301  239.1507 268,1207 268.1423
11, Devils Island Light 252,1754  +252,1756 252.1915 252.1918 273.1411 273,417 292.1230 292,1236 292,.1840 292, 1846
12, Sambro Island Light 252,1805  252,1807 252.1906  252.1909 273.1426  273.1432 292.1244  292,1250 292.1828 292.1833
13. Betty Island Light 252,1815  252.1817 252,1857 252.1859 273.1439 273, 1446 292,1258 292,1304 292,1815 292,181
14, Peggys Point Buoy 252,1825 252,1827 252,1849  252,1851 273.1453  273. 1456 92,1311 292.1314
15, Horshoe Ledge Buoy 252,1830 262,1832 252.1845  252.1847 273.1501  273.1504 292.1317  292,1320
16, Pearl Island Light 252,1838 252, 1840 253,1703  253.1707 273.1509  273,1516 292.1326  292,1332 292,1759 292, 1806
17, Mosher Island Light 253.1719  253.1723 253,2040 253,2045 273.1527  273.1533 292,1343  292,1349 292.1743  292,1748
18. Coffin Island Light 53,1759  253.1803 253.2025  253.2029 273.1548  273.1552 292, 1405 292, 1409 292.1727 292.1732
19. White Point Rock Buoy 253.1839  253.1841 253.2015 253,2017 292,1511 292,1514 292.1652  292.1654
20, Little Hope Island Light 253.1848  253.1653 253,2008  253,2009 92,1520  292,1526 292,1641  292.1646
21, Gull Rock Island Light 253.1907  253.1912 253,1948  253,1954 292,1540 292,1546 292,1625 292.1631
22, Jig Rock Buoy 253.1920  253,1922 253.1940 253, 1942 292,1553 292, 1556 92,1615  292,1618
23. Budget Rock Buoy 253.1928 253,1930 253,1933  253,1936 292,1602 292.1605 | 292.1607 292,1610

Note: Times are given in DAY.HHMM where HH s hour, MM = minute,

ot
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"flyovers" (see Section 3.3) were made at Coffin Island during the third and
fourth visits.

Plotting of the statistical summary data used distance from the
monitor as the abscissa axis (see Chapter 5). Distances of the remote sites

as scaled from a 1:633 600 map of the Maritimes are listed in Table 2.5.

Distance Distance
Site (km) Site (km)
1 15.2 11 1.4
2 29.8 12 6.3
3 46.3 13 19.0
4 61.5 14 30.4
5 69.7 15 35.5
6 90.6 16 42.5
7 102.0 17 67.8
8 128.0 18 100.1
9 156.5 19 114.7
10 178. 4 20 124.8
21 155.2
22 162.8
23 182.5
TABLE 2.5

Remote Site Distances from the Monitor.

2.1 Software for Data Handling

Recorded data at both Ketch Harbour monitor and remote sites (in
particular that recorded at the "van" sites) contained many garbage
characters and generally "unclean" data records. Program COPYCCG was
written in FORTRAN (IBM FORTRAN 77 compiler) to clean the data as it was
read from the raw data tape and copied to an intermediate disk file. This
program has switches to select the following options:

(1) copy monitor data or van site data,

(2) copy new or old format data (old format records TDs only to

the nearest 10 nsec).



12

FORTRAN program COPXCCG was written to copy "clean" keypunched helicopter
data from card image files to intermediate disk files. Out of sequence time
tags for records were corrected by a FORTRAN program SEQUENCE. Data records
were copied to special TSIO [IBM, 1977] files for the plotting and
statistical software using FORTRAN program MAKETSIO. A short FORTRAN
program called DUMP was written to dump the intermediate data files to the
printer. Figure 2.5 summarizes these programs and files. Note that there
is a different intermediate and TSIO file for the monitor, each van site,

and each helicopter site. Listings of these programs are given in Appendix

Iv.1.
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Helicopter
Data
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File

Intermediate] * ¢ ¢ [Intermediate
File File

'
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O
. o Clean Data
Printout
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Figure 2.5 Data Handling Software



CHAPTER 3

METHOD OF ANALYSIS

Data at all 23 remote sites were both plotted and analysed
statistically. Raw time difference (TD) data was plotted for all sites
(including the Ketch Harbour monitor). Note that this raw data is already
the mean of a number of samples as described in Chapter 2. In addition, the
TD difference between remote sites and the monitor was plotted. Both the
raw TDs and TD differences were statistically analysed to determine both
their precision during a single visit, and their repeatability for visits at
different times. A discussion of the plotting results is contained 1in
Chapter 4. Chapter 5 discusses the statistical results. The actual
mathematical models and methods used to obtain the results are discussed

here.

3.1 Plotting
Each raw data point was plotted as read from the raw data tapes.
Instead of a corrected TD, the difference ATDi between TDs recorded at a

remote site and those recorded at the monitor for the same time were

plotted. This difference shows exactly the same signal structure as would a

corrected TD as is shown by the following simple example:

m
ATDi = TDi - TDi R (3.1)
where

ATDi = difference between remote and monitor TD readings at time i,

TD,
i

D™
1

TD reading at the remote site at time i,

TD reading at the monitor site at time i.
A corrected TD reading can be written as

TD§°rr = 1D, - (TDT - (3.2)

14
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where

TDgorr = corrected TD reading at time i,

" - average monitor TD established prior to the observing period.

Note that TDgorr = ATDi + TD" is simply translated by the amount TD".

One problem with this technique is that the remote data and monitor
data were recorded at different times. This necessitated interpolating the
monitor data between two times as shown in Figure 3.1. In the figure,
monitor data is recorded every fifth time instant, and remote data is
recorded every second time instant. To calculate the monitor data value

using linear interpolation for time 2, the following equation is used:

(t, - t.)
2 1 m m

m m
TD2 = TD1 + —(-Eg———

where ti = time at instant i. Generalizing this to times i, j and k gives

(ti -t.)

D] = TD‘B‘ + (_tk_:—tj_) (Tof; - TDI\;') , (3.4)
where
ti = time of remote site observation,
tj = time of first monitor site observation before time ti’
tk = time of the first monitor site observation after time ti'

This is how the TD? was obtained for use in (3.1) to compute the difference

data to be plotted.

3.2 Statistics

The statistical summaries contained in Chapter 5 summarize the raw
data for both monitor receivers, the remote site raw data and the remote
site difference data. Besides the mean values for the different visits, and

the number of observations made during each visit, data is listed under the
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headings SD1, SD2, DEL1, DEL2, and RHO.
SD1 is the actual standard deviation of the sample for the given time

span and is computed as

NUM
1 2,1/2
- bX - .
SD1 = [NUM-1 . (TDi TD)"1] (3.5)
i=1
where
TDi = raw TD value for time ti (note that this could also be a

monitor TDT or a difference ATDi value),
TD = mean TD value for the given time span,
NUM = number of data samples recorded in the given interval.
The mean value SD1 is computed as the standard deviation of all of the
visits to the site (usually 4 or 5). This mean SD1 shows the spread of the
mean values overall of the visits, and is the one single indicator which

best shows the accuracy of determination of the mean TD. It is computed as

1 NV
3D1 = W l (T15i -T) ., (3.6)
i=1
where
NV = number of visits,
TD - mean of all the visits to this site,
T'ﬁi = mean for visit i to the site.

SD2 accounts for both the sample standard deviation given above, plus
the indicated standard deviations recorded with the raw data. As indicated
in Appendix I, this is the same as treating each individual observed TD
before the sample average is taken as the observation. Equation (I.16) is

used to compute SD2 as

2 g W
SD2 = [(SD1) + W z S] N (3.7)
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where Si = standard deviation recorded with the raw data, or computed for
the difference data as shown in equations (3.9) and (3.10) below.

The mean SD2 is computed treating the mean SD1 as the sample variance, and
adding the individual visit SD2 variance computed according to (3.7), i.e.,

s

> 1 N
Sb2 = [(SD1)° + g7 I (SD2)

2]1/2
NV |
i=1

, (3.8)

for NV = number of visits to this site.
When computing SD2 for the difference, a simple error propagation

applied to (3.1) gives the standard deviation of the difference

SATD. as
i
_ 2 2 1/2
SATD, = [STD, + STD@] ’ (3.9)
i i i
where
STD = recorded standard deviation of the remote TD at time i,
i
STDm = standard deviation of the monitor TD at time 1i.
i

Since TD? is computed via (3.4), an error propagation must be done on (3.4)

to obtain STDm' This gives
i

(ti - tj) 2 2 (b, - t.) 2

2 .1/2
-2 J7 stm+ [—3 1 SEm)
t, - t. D" t - t, D

& -ty o e )

k

(3.10)

STDT = {[1
i

where

TDm, STDm = recorded standard deviations of the monitor at times tj

and tk respectively,
t., t., tk = as explained in (3.4).

This STDm is then used in (3.9) to compute SATD for use in (3.7) when
i i
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calculating SD2 for the difference data.

The columns 1labelled DEL1 and DEL2 1list the difference of this
visit's mean value from the overall mean value, and from the first visit's
mean value, respectively. In equation form

DEL1v = Tﬁv - (3.11)
where

v = visit number,

TD = overall mean for all visits.

Note that TD is listed at the bottom of each section of the statistics
summaries under mean value. The DEL2 values are computed as

DEL2 = Tﬁv - Tﬁ1 , (3.12)
i.e., the difference from the mean value of the first visit.

The column labelled RHO contained the correlation between the TDA and
TDB channels for all the data types (monitor, remote, and difference). Each
RHO is computed as

NUM

U
1 - =
RHO = NUM 121 (TDAi - TEK)(TDBi - TDB) ’ (3.13)

where
TDAi, TDBi = recorded TD for channels A and B respectively,
TDE, TDB = mean values of channel A and B TDs for the given time
span.

Using the computed RHO enables the computation of the covariance matrix for

the computed TDA, TDB average values. This covariance matrix is given as
2

TDA
Crp = (3.14)

2
TDB

(SD1) SAB

SAB (SD1)
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where

SAB = RHO x (SD1)TDA x (SD1)TDB = covariance between A and B

channels.

3.3 Helicopter Flypast Algorithms

Some observations at Coffin Island were made with the helicopter
flying along two or more straight lines, the intersection of which gives the
buoy position. This method eliminates any error due to time lag of the
LORAN-C receiver whereby the reading at a time ti corresponds to the
position at time ti - At.

Two algorithms were developed to derive the buoy position relative to
the monitor station at LORAN-C coordinates. Both model the observation
points in each flypast 1line as a straight 1line, and then find the
intersection of the straight lines. Both methods can accept any number of
points in a line, and any number of straight lines, the result being that of
a least-squares fit. The first method considers each flypast line
separately, finding a straight line which gives the least-squares fit to the
observation points. The equations for the straight lines are then used to
give the least-squares estimate of the intersection. The second method
considers all the observations simultaneously, finding a least-squares
estimate of the intersection and the slopes of each flypast line.

In order to account for the differential LORAN-C correction, two
possibilities are available. One would be to perform the solution for the
buoy position from the flypast data, without taking the differential
corrections into account, and afterwards to apply some mean differntial
correction based on the behavior of the signal at the monitor station during

the entire flypast interval. This ignores, or at least smooths over, any
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time variation in the LORAN-C signal (which should have common effects at
both monitor and helicopter) which may occur during the flypast procedure.
Consequently here we have proceeded differently. Each TD observation made on
the helicopter during the flypast was first differenced with an equivalent
observation made at the monitor (obtained by interpolation as explained in
Section 3.1), and these TD differences were then subjected to the algorithm

described below.

3.3.1 Mathematical models

Method 1
Each flypast line is considered separately to produce a slope and an
intercept. The mathematical model for the jth flypast line is
Fij = aj TDAij + bj - TDBij =0 . (3.15)

where

a .

slope of the jth flypast line (unknown),

J
bj = intercept of the jth flypast line (unknown),
TDA TDB. . = observations for point i, on flypast line j,

ije ij
(i =1,2,...m).

Using standard least-squares methods and notation [Vanicek and Krakiwsky,

19821
F
First design matrix [A] = ETZ“‘B)= rfDA1., 1
(m,2) ' TDA2§, 1
TDA ., 1
L™
F
Second design matrix [B] =y = [a.,, -1, 0, 0, ... 0, ©
(m, 2m) o0 o0, a,, =1, ... 0, O
_0, o, 0, O, ... aj. -1
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Misclosure vector [w] = a. TDA1. +b. - TDB1j
(m, 1) aJ DAY + bY - TDB.Y
J Tvad J 23

a, TDA . + b, - TDB_.
J mj J mj

The resulting least-squares solutions

a ao
-1 - Tl M
b b

where n = B Cl BT. for Cl = covariance matrix of the observations, and the

LY

1 =1,.,T =1

Ay (A" M w)

. . T, -
covariance matrix C(a,b) = (A" M
The straight lines are then combined to find the intersection point.
The model 1is
Gj:aj TDA+bJ.—TDB:O y J = ,2,...p (3.16)

Where aj, bj are the slope and intercept of the jth straight line (now
treated as observations) and TDA, TDB are the required intersection points

(in this step the unknowns).

3G ™

First design matrix [A] = 3(TDA.IDB) ajg, -1
(p,2) ’ 82, -1
ap, -1
) .y
Second design matrix [B] = 3% = TDA, 1, o, 0, ... 0, O
(p,2p) o, 0, TD4A, 1, ... 0, 0
0o, 0, 0,0, ... TDA, 1
Misclosure vector [w] = _a1 TDAEE; + by - TDBEZ?
(p,1) a, TDA + b2 - TDB
1 (0) (o)
TDA b_ - TDB
p * Pp

The covariance of the slopes aj and intercepts bj were derived in the first

part of this method. Standard results then give
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TDA pa () _
= ) | [A" M
TDB DB °

1 =1,T -1

AT [AT M w]
with the covariance matrix
T -1 -1
Cirpa,topy = A" M &)
Method 2
Each observation point is considered relative to the intersection
point and the slope of its respective straight line. The model is:

TDBi - TDB
ay = Tﬁi;_:—TﬁK (3.17)
where TDA,TDB = the required intersection point,
TDAi,TDBi = the ith observation point,
aj = the slope of the jth straight line.

The model formulation becomes

F. = (TDAi - TDA) aj - (TDBi - TB) = 0 ,i 1,2,...m, (3.18)

i
j=1,2,...p.
The first design matrix [A] = 2 T a,,1,(TDA,-TDA),0 0]
(m,p+2) °(TDA,TDB,a ) -a1,1,(TDA;-TDA),O,...O
-a2,1:0,(TDAk—TDA),...O
L_ap'1'0'o""(TDAm-TDA)_
. . . oF § -
The second design matrix is [B] = 3¢ = aq, -1
(m,2) a1, -1
32','1
a, -1
P -
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The misclosure vector is [w] = (TDA,-TDA) a
(m, 1) (TDA2

-TDB)

" (TDB
TDB)

-TDA) a; - (TDB

(TDAm—TDA) ap - (TDBm—TDB)

1
o=

where all the above design matrices and misclosure vectors are evaluated at
some initial approximation of the values of the unknown parameters involved.

Standard least-squares adjustment then gives

- -
DA TDAE‘SN
TDB _ | DBy C Tt At T e
a4 a4
i “(0)
% ] %

3.3.2 Results of Coffin Island flypasts

The two flypasts at Coffin Island were each analysed using both
methods described above. Taking the differential corrections from monitor

receivers s/n 1017 and s/n 2220 into account, the results are shown in Table

3.1,



TABLE 3.1

Coffin Island Flypast Results

Monitor 1017 Monitor 2220
Method 1 Method 2 Method 1 Method 2

Visit 1
TDX 244,928 + 0.015 -244,938 + 0.006 244,938 + 0.014 -244,943 + 0.006
TDY 411.258 + 0.018 411.258 + 0.007 411.266 + 0.017 411.265 + 0.007
Slopes 0.861 + 0.016 0.848 + 0.017 0.859 + 0.016 0.848 + 0.016
0.833 + 0.007 0.832 + 0,011 0.832 + 0.007 0.832 + 0.011
-2.858 + 0.116 -2.807 + 0.175 -2.841 + 0.117 -2.785 + 0.170
-3.241 + 0.156 -2.848 + 0.122 -3.279 + 0.159 -2.877 + 0.123

Visit 2
TDX 244,919 + 0.009 -2u44,888 + 0.006 -244,930 + 0.010 -244,906 + 0.006
TDY 411.159 + 0.014 411.167 + 0.007 411,184 + 0.014 411,189 + 0.007
Slopes | =-3.144 + 0.040 -2.723 + 0.125 -3.067 + 0.044 -2.739 + 0.122
0.825 + 0.018 0.769 + 0.0417 0.831 + 0.018 0.776 + 0.040
0.739 + 0.010 0.768 + 0,014 0.741 + 0.009 0.772 + 0.013
-2.360 + 0.137 -2.359 + 0.121 -2.385 + 0.1 -2.383 + 0.120

14



CHAPTER 4

PLOTTING RESULTS

All 32,858 of the actual data records obtained from both monitor and
remote sites have been plotted (24,062 monitor records and 8796 remote site
records). In addition, the differenced data between each remote measurement

and the corresponding monitor measurements have been plotted.

4.1 Monitor Data Plots

Figure 4.1 is a plot of the monitor data for day 229 (17 August 1982)
for TDB. Two plots are superimposed: data received by the Internav LCLO4
receiver s.n. 2220, and data received by Internav LC40OY4 receiver s.n. 1017.
TDA is the difference in time of arrival of the LORAN-C signal from the
master (Caribou, Maine) and Nantucket, Massachusetts (also called TDX). TDB
is the difference in time of arrival of the LORAN-C signal from the master
and Cape Race, Newfoundland (also called TDY). In addition, Figure 4.1
demonstrates a plot with the 10 nsec resolution and 186 second recording
interval plots. Blank spaces in the plots show where data was not recorded.
All of the monitor data in Appendix V was plotted on a 24 hour, day-by-day,
basis (see Figure 2.3). Figure 4.2 shows the data recorded on day 252 for
TDA at 10 nsec resolution and at an interval of 98 seconds. Figure 4.3 is a
plot of the data for TDB day 266. It clearly shows the effect of increasing
the resolution to 1 nsec, and reducing the recording interval to 44 seconds.
The sample monitor data plot in Figure 4.4 (day 289, TDB) shows the effect

of a 1 nsec resolution recorded every 186 seconds.

26
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4,2 Van Site Data Plots

Figure 4.5 shows the raw data plot for visit 1 to Ingomar Cemetary
for TDA. All of the data for the 10 van sites has been plotted on a four
hour time scale since only approximately 2 hours of data was recorded for
each visit and to better show the signal structure. The 10 nsec resolution,
and a recording interval of 38 seconds are depicted in Figure 4.5. Figure
7.1 shows a plot of van site data recorded at the 1 nsec resolution. Each
visit to the site is plotted on a separate page.

A sample difference plot is shown in Figure 4.6. These differences
are computed as explained in Chapter 3 (see equations (3.1) and (3.4)), and
show how the corrected or differential data varies in time, It is this
differential data which should vary more smoothly than the raw data recorded
at the van site. The statistical analysis in Chapter 5 essentially verifies
this. Two plots are shown: the difference between readings at the remote
and at the monitor receiver s.n. 2220; and the difference between the
readings at the remote and at the monitor receiver s.n. 1017. Appendix VI

contains all of the data plots for all visits to all 10 van sites.

4.3 Helicopter Data Plots

A maximum of 8 minutes of data were recorded during one visit to any
helicopter site. All visits to a single helicopter site were plotted on one
page, with one page for TDA channel, and a second page for TDB. The axis
labels on the bottom show the day, hour, and minute during which the
different visits (see Table 2.4) were made. For example, in Figure 4.7, the
first visit was made during day 253, hour 17 from minute 19 to minute 23
(approximately). This shows very clearly how the raw data changes from

visit to visit. The helicopter difference plots (see Figure 4.8) show how
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the differential data varies from visit to visit. As for the van sites, two
plots are shown: the difference between the remote data and monitor receiver
2220; and the difference between the remote data and monitor receiver 1017.
By comparing Figures 4.7 and 4.8, one can clearly see that the differential
data is much more consistent between visits than the monitor data. This is
also verified by the statistical analysis in Chapter 7. Four plots (both
raw and differential data for TDA and TDB) for each of the 13 helicopter
sites (see Chapter 2) are given in Appendix VII. Any site title ending with

'B' means that it was a buoy site where the helicopter was hovering.

4.4 Software for Data Plotting

All of the plotting software has been written in APL (A Programming
Language [Polivka and Pakin, 1975; IBM, 1978]). The IBM graphics software
package called GRAPHPAK [IBM, 1981], which is also written in APL, was used
to drive the HP74T0 graphics plotter and produce the final plots. APL
programs are called functions, with no distinction between a main program
and a subroutine. All plotting functions are contained in the APL workspace
6691001 PLOTCCG.

Function GETLOR is used to retrieve the data to be plotted from disk
into the APL workspace. After the data is in the workspace, it is plotted
using function LPLOT (for monitor or van site data) or function HPLOT (for
helicopter data). Function LAXIS (or HAXIS for helicopter data) then draws
the axes, labels, and titles for the data plots. If difference data is to
be plotted, the difference data is obtained using the DIFF or HDIFF
functions. This difference data is then plotted using LPLOT or HPLOT.

Tables 4.1 through 4.4 list operating instructions for the plotting package.

Figure 4.9 is a simplified flowchart showing the main functions. Table 4.5
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lists and briefly explains the primary global variables used by the plotting
software. Function 1listings for the plotting software are contained in

Appendix IV.2.
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TABLE 4.1

Operating Instructions for Plotting Monitor Data.

ENTER APL
JLOAD 6691001 PLOTCCG Sign onto APL

FILNAM* 'CCGLORAN.KETCH'

DAT*10 GETLOR 224.0 225.0
Get the monitor data for day 224. Data is assumed to exist on file
TSIO.AAGGBILJ.CCGLORAN.KETCH, Note that beginning and ending times

are given. If 224,16 224.22 are given as the time arguments, this
means to get all data between 1600 and 2200 on day 224.

'MA' LPLOT DAT (note: blue pen in left position; red pen in right)
This plots the monitor data on the HPTU4T0; a red line is drawn for
the one receiver's data (serial no. 2220), a blue line is drawn for
the other receiver (serial no. 1017).

'MA' LAXIS DAT (note: change red pen to black)
This plots the axes, and prints the labels and title. It assumes
that 24 hours of data was plotted starting at hour 0 until hour 24,
For tick marks not extended, type TM«0 O.

This will plot the TDA values. To plot the TDB data, supply 'MB'
instead of 'MA' in steps 4 and 5 above.
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TABLE 4.2

Operating Instructions for Plotting Van Site Data.

There are 10 posible van sites numbered 1 to 10 (see Figure 4.2).
RSITE*3 (site 3 = Blandford)

FILNAM«RFNAME[RSITE; ]

DAT+6 GETLOR 221.0 222.0
Get the data for day 221.

'RA' LPLOT DAT (note: black pen in left position, green pen in right
position)
This plots the data within the plotting windows defined by arrays
RWA and RWB (see Figure 4.2).

'RA' LAXIS DAT

This plots the axes, labels, and titles. Station names are stored
in array RNAME (see Figure 4.2). It is assumed the plot will cover
4 hours.

TDB values are plotted by changing the 'RA' to 'RB' in steps 4 and 5
above.
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TABLE 4.3

Operating Instructions for Plotting Van Site Difference Data.

RSITE<+3
FILNAM<«RFNAME[RSITE; ]

DAT+6 GETLOR 221.0 222.0
Get the data for day 221.

DIFDAT<DIFF DAT
Form the difference data array DIFDAT. Monitor data values are
automatically read from disk and interpolated.

'DA' LPLOT DIFDAT (note: red pen in right position; blue pen in left
position)
This plots the difference data. A red 1line indicates the
difference between the van site and monitor serial no. 2220; blue
is the difference between van site and monitor serial no. 1017.

'DA' LAXIS DIFDAT (note: replace red pen with black)
This plots the axes, labels, and title. A data span of a maximum
of four hours is assumed for the difference plot.

Using 'DB' instead of 'DA' in the arguments for steps 5 and 6 above
will plot the TDB difference values.
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TABLE 4.4
Operating Instructions for Plotting Helicopter Data.
Helicopter data sites are numbered 11 through 23 (e.g., 21 = Gull Rock
Light) as shown in Figure 4.2.
RSITE«21
FILNAM<«RFNAME[RSITE; ]

DAT«6 GETLOR 252.0 292.0
This gets all the data for this helicopter site.

'HA' HPLOT DAT (note: black pen in left; green pen in right)

'HA' HAXIS DAT
This plots the axes, labels, and title. Note that all 5 visits to
the site are plotted simultaneously.

Use 'HB' in place of 'HA' in steps U4 and 5 above to plot TDB data.
DIFDAT*HDIFF DAT
This gets the difference data between the monitor and helicopter

site for all visits.

'HDA' HPLOT DIFDAT (note: blue pen in left, red pen in right)
This plots the difference data.

'HDA' HAXIS DIFDAT (note: change red pen to black)

Steps 8 and 9 above are repeated with 'HDB' instead of 'HDA' in the
argument to plot TDB data differences.
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Figure 4.9 Data Plotting Function Flowchart



SITE

N b b b b pb bbb b b P
OCUVDBNOCUDUNROVDNTUDWN -

NNN
[AR SR

NOTE: SVP Is 19 7 96 65

RFNAME
(TS10 file name)

CCGLORNC ,LPROSPEC
CCOLORNC ,PGYSCOVE
CCGLORNC , BLANDFRD
CCGLORNC ,BATTRYPT
CCGLORMC ,DUBLINSH
CCGLORNC ,MEDWAYHD
CCGLORNC ,WHEADL IV
CCGLORMC ,PORTUOLI
CCGLORNC ,WHEADLOK
CCGLORNC , INGOMARC
CCGLORAN,DEVILSIS
CCGLORAN,SAMBROIS
CCGLORAN,BETTYISL
CCGLORAN ,PEGGYPTE
CCGLORAN,HORSHOLT
CCGLORAN ,PEARLISL
CCGLORAN,HOSHERIS
CCGLORAN ,COFFIHIS
CCGLORAN ,WHITEPTB
CCGLORAN ,LITTLHOP
CCGLORAN,GULLROCK
CCGLORAN,JIGROCKS
CCGLORAN,PUDGETRYK

RNAME

L, PROSPECT
PEGGYS COVE
ELANDFORD
BATTERY PT,
DUEBLIN SHR,
MEDWAY HEAD

. W,HEAD LIV,

PORT JoOLI
W,HEAD LOK,
INGOMAR CM,
DEVILS ISLD
SAMBRO ISLD

BETTY ISLND

PEGGY PT,B,
HORSHO L,B,
PEARL ISLHD
MOSHER ISLD
COFFIN ISLD
WHITE PT,B,
LITTLE HOPE
GULL ROGK
JIG ROCK B,
BUDGT RK,B,

RMAX

in tile)

1022
802
815
599
801
825
800
812
800
802

S7
Sé
96
24
25
60
44
180
27
49
54
26
27

CO0OOCOCOO0OOO0DOO0OOCO0OOOO0OO0OOCOOCO

TDAW
(site name) (4 records (TDA plot windows in usec)

13805.7

13820465
13826.3

13752.1

13704.3

13616425
13554,95

13466.25
13353.25
13285.55
13864.45
13801.85
13799.45
13812,65
13810.,05
13768,05
13692.,15

13577.85

13519,395
13455,25
13352,595
13308,85
13262,89

13806
13820.95
1382646
13752.4
13704.4
13616455
13554.8
13466.55
13353.55
13285.8S5
13866495
13802.35
13799.95
13813,15
13810.55
13768.55
134692.65
13578.,35
13519.85
13455.,75
13353,05
13309.3S5
13263,35

TDBW

(TDB plot windows In usec)

CO0OO0CO0OOO0O0OO0OOCO0OOOOOOCOO0OO0OO0OOO0

30229.8
30321.4
30418,6
30473.1
30489.465
30541.75
30586.7
30635.65
30711.1
30783.2
30120.85
30153.95
30247.,15
30324.65
30344.15
30366465
304465,65
30568.85
30589465
30601,05
30698443
30752.2%
30770.,25

Table 4.5 Global Variables for Plotting Functions

30230.1
30321.7
30418.9
30473.4
30489.95
30542.,05
30587
30635.95
30711.4
30783.,5
30121.35
30154.45
30247465
30325,15
30344.,65
30367.15
30466415
30569.35
30590.15
30601,55
J0698.,95
30752,75
30770,75

14



CHAPTER 5

STATISTICAL ANALYSIS RESULTS

A complete statistical analysis of the observed data has been made.
Table 5.1 is a sample table from the complete set contained in Appendix III.
It contains the means and standard deviations for each visit to the site, as
well as the correlation between TDA and TDB values. The five separate
sections record the statistics for each monitor receiver, the remote site
data, and the difference between remote and monitor data. The difference
data is the differential or corrected observable which we are primarily
interested in. All units are microseconds except for the standard deviation
columns which are in nanoseconds. Chapter 3.2 contains a complete
description of how the statistical summaries were calculated.

By calculating the root mean square (RMS) of all visits to the sites,
Table 5.2 was generated. This Table summarizes the plots of the differences
of the mean TDs from the overall mean for all visits which are plotted
against distance in Figures 5.1 to 5.12. It shows the spread of the mean
values over the different visits. As confirmed by the conversion to position
shifts in Chapter 6, the differential data has a lower RMS than the raw data

for most sites.

5.1 Differential TD repeatability as a function of distance

Figures 5.1 to 5.12 are plots of the DEL1 columns in the statistical
summary tables, against the distance of the remote site from the monitor.
Only the difference or differential data has been plotted. These plots
clearly show the repeatability of the differential LORAN-C technique from

visit to visit. In general, the van sites show slightly better results,
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TINE SPAN

N |

225,2117-225.,2323 40 |
232,1657-232,1903 40 |
218,2353-239,0160 40 |
267,2128-267.2338 176 |

KEAN VALUE

TIME SPAN

NUK |

225.2117-225.2323 40 |
232,1657-232,1903 40 |
238,2353-239.0160 40 |
267,2128-267,2338 176 |

MEAN VALUE

TIKE SPAN

RUM

225,2117-225.2323 200
232,1657-232,1903 200

267.2128-267.,2338 201

MEAN VALUE

TIKE SPAN

1
I
1
23842733-2139.0160 200 |
[
I

MUK |

225,2117-225.2323 200 |
232,1657-232,1903 200 |
238,2353-239.0160 200 |
267.2128-267.2338 201 |

HEAN VALUE

TINE SPAN

NUN |

225.,2117-225.2323 200 |
232.14657-232,1903 200 |
238,2353-239,0160 200 1
'267.2128-267,2338 201 |

MEAN VALUE

4 9, W,HEAD LOK,

STATISTICS §

KORITOR (SERIAL NO, 2220)

NEAN TDA (SD1)(SD2)  DEL]
13822.815¢ 10)( 23) 70,055
13822,890¢ 21)( 44) 0,020
13822,859( 17)( 44) 70,011
13822,916( 8)( 19) 0.044
13822.870( 43)( 5%)

DELD | MEAM TDB (SD{)(SD2)

peL{

DEL? }

45

RHO

0,000 1 30157.235¢ 23)¢ 31) 70.025 0,000 1 ~0.498
0.075 1 30157.221¢ 14)¢ 41> 70,039 70,014 |
0,044 | 30157,269¢ 16)( 45) 0,008 0.034 |
0.101 | 30157.317¢ 18)( 24) 0.056 0.081 |

| 30157,261( 42)( 36)

HORITOR (SERIAL KO, 1017)

NEAN TDA (SD{)(SD2) DEL{
13822,873( 10)( 22} ~0.032
13822,913( 13)( 32) 0,008
13822,910¢ 11)( 33) 0,005
13822,923C 8)( 18) 0.019
13822,905( 22)( 33)

DELD | MEAN TDB (5D})(SD2)

0,000 | 30157.361¢ 14)¢ 24) 0.012 0.000
0,040 1 30157,336¢ 11)¢ 30) 70,013 70.025
0,037 1 30157,356¢ 12)( 32) 0,006 ~0,006
0,050 1 30157,345( 14X 22) ~0.004 ~0.014

1 30137.350¢ 11)C 29)

VAN SITE W HEAD LOK,

MEAN TDA (SD1)(SD2) DEL{
13353.358¢ 12)( 12) 0,043

DEL2 | WEAH TDB (5D{)(SD2)

DEL]

DELQ

DEL] DpEL |
0,000 | 30711.278¢ 38)( 38) 0,033 0.000 1 ~0,386

13353,433( 15)¢ 15) 0,032 0,074 | 30711.211¢ 11)¢ 11) 70,034 ~0.067 1
0,032 1 30711,234(C 16)( 16) 70,011 70,043 1

13333.391( 8)C 8) 70.010
13353.422¢ 7)( 18) 0.021
13353, 401¢ 33)( 36)

DIFFERENCE W, HEAD LOK, - MORITOR (SERIAL HO, 2220}

DIFF TDA(SD1)(SD?)  DEL{
“469.457¢C (19 0,012
“469.457¢ 14)( 34) 0,012

“469.489¢ 15)C 36) 0,001 70,011 |
T469.494( 8)( 22) 70,025 T0.037 |

“469.457( 17)( 34)

DIFFERENCE W,HEAD LOK, - MONITOR (SERIAL HO, 1017)

DIFF TDA(SD])(SD?)  DEL{

T449,515¢ 8)( 18) 70,011
T469.480¢ 10)( 26) 0,024

~469.519(¢ 10)( 27) 70,015 ~0.004 |

T469.502¢ 6)( 22) 0,002
~469.504( 18)( 29)

1 30711,245¢ 29)( 43)

DELD |

0.000 1
0.000 1

DIFF TDB(SD]})(SD2)

I 554.042( 43)C 62)

DELD | DIFF TDB(SD{)(5D2)

0.000 1
0,035 |

0.013 1
I 553.896¢ 22)( 46)

DELY

DELY

Table 5.1 Sample Statistical Summary

10,063 1 30711,258( 52)¢ 56) 0,012 70,020 |

DELD |

DEL? |

353.917¢ 35)C 39) 0,021 0.000 |
§53.875( 93¢ 24) T0.021 70.042 |
393.879(¢ 11)( 27) ~0.017 70,038 1|
533.912¢ 36)C 61) 0,017 70.004 1

0.449
0.528
0.318
0.199

RHO
~0.381
0.322
0,220
0.543
0.177

RHO

0.410
0,270
0.067
0,095

RHO

354.,042( 37)( 41) 0,058 0.000 1 70.005
353.990¢ 11)C 33) 0,005 70.052 1
353,966( 16)C 37) 70,019 ~0.077 1
553,941 57)C 62) ~0.044 "0.101 1}

0.432
0.385
0.154
0,292

RHO

0,150
0.332
0.358
0,045
0.276



46

EMS OF ALL VISITS IM HAHOSECONDS
SITE FAW DATA DIFF, 2220 DIFF, 1017
TOHA TDER TDA  TDE TOA TDE

1 16 22 10 23 13 17
2 17 17 14 26 17 13
3 16 19 20 37 13 8
4 26 43 28 33 18 16
S 29 20 20 23 13 20
6 25 30 22 21 21 18
7 33 31 18 40 19 28
8 41 25 20 38 17 20
Q@ 29 25 19 38 15 19
10 35 20 9 17 17 9
11 21 28 23 15 16 14
12 85 23 26 11 39 10
13 43 38 12 24 16 31
14 113 170 20 168 23 1469
15 178 319 140 324 141 325
16 37 44 14 31 16 40
17 52 49 10 28 12 37
i8 59 44 10 40 16 48
19 132 76 84 58 24 65
20 61 69 16 97 8 62
21 44 72 25 59 13 &7
22 148 25 85 81 97 88
23 112 120 48 108 &0 118

Table 5.2 Time Difference RMS Values of all Visits
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probably due to the longer averaging time (two hours as opposed to eight
minutes). The conversion of these TD repeatabilities to position
repeatabilities is given in the next Chapter. Functions INITSUM, SUMAXIS,

SUMPLOT and SUMU in Appendix IV.2 were used to draw these plots.

5.2 Software for Statistical Analysis

The statistical analysis software is written in APL, and contained in
APL workspace 6691001 CCGSTAT. Function STAT is used to compute the
statistics for a given remote site, either van or helicopter. Results for
all sites are stored in global variables MRSTAT (monitor serial no. 2220)
and MBSTAT (monitor serial no. 1017). The data is then printed using
function SPRINT, which produces a one page statistical summary of the data
observed at this site. The operator's instructions for the statistics
calculations are given in Table 5.3. Figure 5.13is a simple flowchart
showing the main functions used. Appendix IV.3 contains listings of all the
APL functions used for the statistical analysis.

Table 5.4 lists the global variables used. Arrays MRINDX and MBINDX
are the index vectors to the 25-column arrays MRSTAT and MBSTAT,
respectively. Each element of MRINDX and MBINDX contains the numbers of
rows of MRSTAT and MBSTAT corresponding to each of the remote sites (1
through 23 inclusive). MRINDX also indexes the variables NUMR, NUMM and
NUMD, which contain the number of observations obtained at the remote site,
monitor, and differentially, for each time span. Note that m is any row
(indexed by MRINDX and MBINDX) of the statistical summary array. The

contents of MRSTAT are:

MRSTAT[m;1 2] = begin and end times of remote site data
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TABLE 5.3

Operating Instructions for Statistical Calculations.

ENTER APL
JLOAD 6691001 CCGSTAT Sign on APL

RSITE«3
Assign the site number (see Figure 4.2).

RSITE STAT 0.01

Compute the statistics for this site. All data for this site is
automatically read from disk (along with the necessary monitor

data), and statistical summaries are computed for each visit.

argument 0.01 is the time in days between successive records to be

considered as indicating a different visit to the site.

UPDATE

This updates the master arrays MRSTAT and MBSTAT. This must be

done in sequence for sites 1, 2, 3, ..., 23.

SPRINT

This prints the data for site RSITE. After all sites are defined,

steps 3 and 4 do not need to be repeated to reprint the data.
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TSIO file:

-

Monitor
data file

CDIFF |

CSDIFF

CSTAT

SPRINT

Summary
Statistics

Figure 5.13 Statistical Function Flowchart
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Table 5.4

CCGLORNC LFROSFEC
CCGLORNC ,FGTSCOVE
CCGLORNC ,ELANDFRD
CCGLORNC ,EATTRTFT
CCGLORNC ,DUELINSH
CCGLORNMC ,MEDWATHD
CCGLORNC WHEADLIV
CCGLORNMC ,FORTJOLI
CCOGLORNMNC ,WHEADLOK
CCGLORNMC , INMGOMARC
CCGLORANM ,DEVILSIS
CCGLORAN,SAMEROIS
CCGLOFRAM , EETTTISL
CCGLORANM FEGGYFTE
CCGLORAN ,HORSHOLT
CCGLORAN ,FEARLISL
CCGLORANM  MOSHERIS
CCGLOFRAM ,COFFINMLO
CCOGLORAN ,WHITEFTE
CCGLORAN ,LITTLHOF
CCGLORAM ,GULLROCK
CCGLORANM , JIGROCKE
CCGLORANM ,EUDGETERK

Global Variables for Statistical Functions

L, FROSFECT
FEGGTS COVE
BLANDFORD
EATTERT FT,
DUELIN SHR,
MEDWAT HEAD
W,HEAD LIV,
FORT JOLI
W,HEAL LOK,
INGOMAR CM,
DEVILS ISLD
SAMERO ISLD
EETTT ISLMD
FEGGT FT, K,
HORSHO L, E,
FEARL ISLHD
MOSHER ISLD
COFFIM ISLD
WHITE FT,E,
LITTLE HOFE
GULL ROCK
JIG ROCK E,
EUDGT RK,E,

1022
802
815
599
801
825
800
812
800
802

57
56
56
24
25
60
64
49
27
49
54
26

27

62
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in format DDD.HHMM.
MRSTAT[m;3 4] = begin and end times of monitor (and difference) data.
MRSTAT[m;5 6 7] = mean and standard deviations (see Section 5.1)

for TDSs recorded at the monitor for the time span contained

in columns 3 and 4.

MRSTAT[m; 8 9 10]] = mean and standard deviations for TDBs
recorded at the monitor for the time span contained in
columns 3 and 4.

MRSTAT[m; 11 12 131 = mean and standard deviations for
remote site TDA data (van or helicopter) recorded for
the time interval indicated by columns 1 and 2.

MRSTAT[m; 14 15 16] = mean and standard deviations for
remote site TDB data recorded for the time interval
indicated by columns 1 and 2.

MRSTAT[m; 17 18 19] = mean and standard deviations for the
difference between remote and monitor site TDA values.

MRSTAT[m; 20 21 22] = mean and standard deviations for the
difference between remote and monitor site TDB values.

MRSTAT[m; 23 24 25] = correlations between TDA and TDB data

for the monitor data (23), raw data (24), and difference data (25).



CHAPTER 6

POSITION SHIFT RESULTS

For buoy position monitoring, we want to be able to detect buoy
movements as small as 15 metres. The basic question that must be
answered concerning differential LORAN-C is then whether or not it is
capable of detecting a 15 metre change in position. In this experiemht
a slightly different question was posed: given repeated visits to the
same site (no change in coordinates), will the positions computed from
the differential LORAN-C measurements be repeatable within 15 metres?
The implicit assumption made here 1is that if the resolution and
repeatability of differential LORAN-C is sufficient to warrant a
positive answer to this question, then it will also be sufficient to
detect whether an actual position shift has occurred.

So far in this report we have looked at results related to the
repeatability of differential LORAN-C TD measurements. In this chapter
we consider the corresponding positions, and their repeatability. The
conversion from TD measurements to positions is discussed in Appendix
II. In this chapter we apply the equations derived in Appendix II,
following the procedure outlined in Section II.4 of that appendix. Our

procedure then consists of the following five steps:

1) On a small scale chart (such as in Figure II.11), for each test

site, measure the three angles a, ., a, ,, and @, ., In our case a, . is
ipj ipk ip 1pJ

the angle subtended by the Caribou-Nantucket baseline at the test point,

a is the angle subtended by the Caribou-Cape Race baseline at the

ipk

test point, and aip is the azimuth from Caribou to the test point. The

64
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results of these measurements are shown in Table 6.1.

2) Using equations (II.56), (II.57), (II.58), (II.59), (II.60), and
(I1.62), compute the elements of the M matrix, which linearly relates
the shifts in the two TD patterns (expressed in microseconds) to shifts
in latitude and longitude (expressed in metres). This need only be done

once per test site.

3) From the results of several visits to each test site, the
'reference' TD values for that site were computed as described in
Section 3.2: a) the means of all TD observations foreach visit were
computed, then b) the 'site mean' was computed as the mean of all of
these 'visit means'. This site mean was taken as the reference TD value
for that site. Using equation 3.11, the differences between this site
mean and each of the visit means was taken as a set of 'observed TD
shifts'. This process was repeated for differential LORAN, using the
receiver at the remote site combined with each of the two receivers at
the monitor site. All these observed TD shifts are tabulated as DEL1 in

Appendix IV.

4) Using these observed TD shifts, together with equations (II.i5),
(IT.47), and (II.48), the distance and direction of the position shift
corresponding to each (TDA,TDB) pair of observed TD shifts was computed.

The distances of all such position shifts are tabulated in Table 6.2.

5) The test sites were divided into van sites (numbers 1-10 in

Tables 6.1 and 6.2), helicopter landing sites (numbers
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1, 12, 13, 16, 17, 18, 20, 21), and helicopter hovering sites (numbers
14, 15, 19, 22, 23). The position shift distances from Table 6.2, for
each kind of site, were ranked in magnitude. Deciles of the ranked
values were found. The results are shown in Table 6.3. These deciles
were then plotted in Figures 6.1, 6.2, and 6.3, for each of the three

kinds of site respectively.

During two visits to Coffin Island, flypast measurements of the
reference site were made. The results are described in Section 3.3. From
a comparison of these two flypast visits, one set of observed
differential TD shifts can be formed, in the sense (visit2 - visit1),
for each of the two monitor receivers. These lead to corresponding
position shifts of 19 m (using monitor s/n 1017) and 16 m (for monitor
s/n 2220). Although Coffin Island is a helicopter landing site, these
flypasts represent an alternative to hovering. Therefore they have been

shown on Figure 6.3.



Lattice Geometry Measurements

TABLE 6.1

Site aip ipj aipk
MON Ketch Harbour 129 71° 19°
VAN 1 Lower Prospect 130 12 M7
2 Peggys Cove 133 76 17

3 Blandford 133 78 116

4 Battery Point 136 80 112

5 Dublin Shore 139 82 110

6 Medway Head 141 84 106

7 Western Head Liverpool 144 86 103

8 Port Joli 147 88 100

9 Western Head Lockeport 152 93 95
10 Ingomar 154 95 91
HEL 11 Devils Island Light 130 72 121
12 Sambro Island Light 132 73 17
13 Betty Island Light 130 72 "7
14  Peggy's Point Buoy 133 76 17
15 Horeshoe Ledge Buoy 133 76 17
16 Pearl Island Light 135 78 14
17 Mosher Island Light 139 82 110
18 Coffin Island Light 144 86 103
19 White Point Rock Buoy 145 86 102
20 Little Hope Island Light 147 88 100
21 Gull Rock Island Light 152 93 95
22 Jig Rock Buoy 152 93 94
23 Budget Rock Buoy 154 95 9
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TABLE 6.3

Ranked Position Shifts

VAN SITES H. LANDING SITES H. BUOY SITES
RAW DIFF  DIFF RAW DIFF DIFF RAW DIFF DIFF
(1017) (2220) (1017) (2220) (1017)  (2220)
2.1 1.5 0.9 3.8 0.5 1.3 17.2 1.6 10.9
2.2 1.6 1.6 4.2 1.5 1.6 22.6 13.8 1.2
2.6 1.9 1.7 5.1 2.1 2.1 24.3 13.9 1.3
2.6 2.6 1.7 5.7 2.4 2.9 26.9 17.2 15.5
3.2 2.6 2.0 7.3 3.7 3.7 27.2 23.9 21.4
3.4 3.0 2.3 7.7 4.8 4.0 28.2 2u.8 21.6
3.4 3.1 2.6 8.6 5.0 LR 30.3 2u.7 22.4
3.7 3.4 2.8 8.6 5.2 4.3 30.6 25.0 22.7
3.8 3.4 2.9 8.7 5.9 4.8 34.3 26.5 23.5
3.9 3.4 2.9 10.4 6.1 5.3 34.8 28.1 25.6
4.0 3.5 2.9 10.5 6.7 5.5 35.8 29.1 26.9
4.3 3.6 3.1 12,4 7.1 5.5 35.9 29.5 29.1
4.6 3.6 3.2 12,4 7.1 5.6 37.3 29.9 29.8
4.6 3.7 3.9 13.0 7.2 6.2 u2.4 34.5 31.5
5.2 3.9 4 13.4 7.3 6.3 u2.9 36.5 33.6
5.9 3.9 4.4 13.5 7.4 6.3 uy.6 41,4 40.8
6.2 4.4 4.6 13.9 7.8 6.4 51.1 u6.3 u4.6
6.4 4oy 4.6 15.2 7.9 6.4 58.8 49.5 50.0
6.8 4.5 4.8 16.4 8.0 6.9 61.6 Su.7 S4.4
7.1 4.7 5.2 16.5 8.7 7.2 124.6  119.9  119.9
7.1 4.8 5.3 16.5 9.1 7.6
7.5 5.1 5.5 16.6 9.2 8.4
7.6 5.3 5.9 16.9 9.4 8.5
8.8 5.3 6.5 17.1 9.9 8.6
9.1 5.3 6.7 17.4 111 8.8
9.3 5.4 7.9 17.5 11,2 9.7
9.5 5.5 9.2 18.3 11,7 10.0
9.6 5.7 9.7 18.3 1.9 1.3
9.9 6.2 10.2 18.5 1.9 1.8
10.5 6.3 10.6 19.1 12.5 1.9
10.7 6.3 10.8 19.7 13.2 12,0
10.7 6.4 10.8 19.8 13,2 12.4
10.7 6.4 11,0 21.8 1.0 2.8
1.5 6.6 12,0 22.9 1. 13.1
1221 7.0 2.2 25.3 14,9 13,4
12.5 7.3 1.2 30.4 14,9 13.9
12.8 7.4 13
13.0 7.5 13.3
14 8.7 15.2
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HELICOPTER LANDING TESTS (36 DATA POINTS)
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CHAPTER 7

CONCLUSIONS AND RECOMMENDATIONS

The main question posed of differential LORAN-C, if it is to be used
for buoy position checking, is whether it is capable of detecting buoy
movements as small as 15 metres, at the 95% confidence level.

Results of this initial experiment, as shown in Tables 6.2 and 6.3,
and in Figures 6.1, 6.2 and 6.3, are generally favourable with respect
to this criterion. Of the total of 150 van and helicopter 1landing
differential comparisons in this experiment, 149 indicated repeatability
to better than 15 metres. The exception was out by 15.2 metres. However
this experiment was designed to test the repeatability of the technique
at fixed sites, not the detection of motion of those sites.

RECOMMENDATION 1: Future experiments should be held in which

the van or helicopter is deliberately offset from its previous
position by, say, 10 m and 20 m, along various azimuths.

However, this main question implies several more specific questionms,
not all of which can be answered from the results of this first

experiment. We discuss each of these in turn, making recommendations

Wwhere appropriate.

1) Is the LORAN-C radio signal stable enough (differentially) to

meet the 15 metre repeatability criterion?

This is the most fundamental question. The results of this
experiment indicate that in general it is. However it is not clear that
this true at all times. One event which illustrates this occurred at
about 2200 on day 267, when the van was making its fourth visit to

Western Head Lockeport. Figure 7.1 shows the TDB difference between the

73
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van and monitors for this visit. A dip of about 0.20 microseconds, and
later recovery of about 0.15 microseconds in the differential TD is
evident. This is equivalent to a shift of 40 metres in the LOP, and a
recovery of 30 metres. The same event is shown in Figures 7.2 and 7.3
for the raw van data and raw monitor data respectively. Two curious
features are seen. The event seems to have occurred about 20 minutes
earlier at the Ketch Harbour monitor than at the van at Western Head
Lockeport. Secondly the magnitude of the event at the monitor is about
half that at the van. This event is the most dramatic one captured
cleanly during this experiment. However a similar event seems to have
occurred, also on TDB at Western Head Lockeport, at the end of the van's
first visit there at 2300 on day 225. In neither case was TDA affected,
implying that they are somehow associated with the signal from Cape
Race. A dip in TD of 0.20 microseconds, or 40 metres, is equivalent, for
example, to an increase in the average refractivity over the line of 45
units, which would be very dramatic indeed, being Jjust inside the 95%
seasonal variation in refractivity for Halifax. Alternatively, such
events may indicate some change in the transmission from Cape Race,
although then the time and magnitude variations between the two sites
are hard to explain. The clocks providing time tags at the two receivers
are assumed to be much better synchronized than 20 minutes, for example.

RECOMMENDATION 2: Such events should be correlated with
weather and LORAN chain records to help identify their source.

RECOMMENDATION 3: A long term (say one year) monitoring
program at two or more widely separated sites (for example
Halifax and Yarmouth) be established to identify the frequency
and severity of such events, and any correlation they may have
with weather and LORAN chain events.

2) Are LORAN-C receivers stable enough to effectively use the
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apparent stability of the differential LORAN-C signal?

The results of this experiment indicate this may not be the case. It
appears that adjustment of the notch filters may adversely affect
repeatability (whereas not adjusting them may adversely affect signal
strength). For example the receivers were notched on day 252. Table 6.2
indicates that the subsequent (fourth) visit to the van sites was the
worst (in terms of repeatability) for s/n 2220,

RECOMMENDATION 4: The necessity and effectiveness of notching
should be investigated by setting up two receivers at the same
site, one correctly notched, and the other with no notches, and

comparing their TD differences over an appropriate period of
time.

RECOMMENDATION 5: Problems introduced by spatial variations in
the radio noise environment (which may require re-notching from
place to place) be investigated by a set of experiments between
two sites identified as having different 1interfering
frequencies, using various combinations of notching between the
two sites.

RECOMMENDATION 6: Consideration should be given to a
differential LORAN procedure in which the necessity for
receiver stability from visit to visit be eliminated through
calibration on each visit. For example, once the differential
TD readings between the monitor and a set of fixed points (say,
lighthouses) become well known, these fixed points could be
used as differential LORAN calibration points. Any combination
of receivers, notched or not, could be used. The helicopter
would land at several of these calibration points on each tour
through the buoys to be checked, in order to establish the
difference between the "true" differential TD readings and
those obtained by the particular pair of receivers in use
during that day. This correction would then be applied to the
differential readings observed at the buoys being checked.

3) Can the helicopter be positioned relative to the buoy

sufficiently accurately on each visit to meet the 15 metre criterion?

This, rather than LORAN stability, may be the ultimate limitation of
this buoy checking technique. Hovering over the buoy (at 1least as
performed during this experiment) is obviously not good enough (see

Figure 6.3). The flypast technique shows promise, but was tested in a
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very limited way in this experiment. Questions remain concerning how
best to process flypast data. The two processing methods described in
Section 3.3 gave very different TDX results for visit 2 (see Table 3.1).
This is due to the different assumptions regarding helicopter behavior
implied by the two algorithms. The first method assumes that the buoy
will somehow lie at the centroid of the intersection of all the
independent flypast trajectories. The second method assumes that every
flypast will travel directly over the buoy.

RECOMMENDATION 7: Further experiments should be designed to

gain more practical experience with the flypast technique, both
in terms of pilot procedure, and processing procedure.

RECOMMENDATION 8: Consideration should be given to overcoming
the relative buoy/helicopter positioning problem by making
continuous radar range and bearing measurements from the
helicopter to the buoy. These measurements should be integrated
with the LORAN measurements. Together with appropriate flypast
procedures this should permit tying each LORAN measurement to
the buoy.

4) Does the differential technique improve LORAN-C repeatability?

Unquestionably, as demonstrated by comparing Figures 4.7 (raw data)
and 4.8 (differentially corrected data), and by Figures 6.1 and 6.2. In
Figure 6.1 the differential results using monitor s/n 2220 were degraded

for reasons described under question 2 above.

5) How far from the monitor is the differential correction

effective?

The van site results (Figures 5.1 to 5.4) do not show any strong
distance dependence out to 150 km. The helicopter landing site results
(Figures 5.5 to 5.8) indicate a distance dependence of differential TDB
but not TDA. This may be due to some kind of coastal "edge" effect,

since the Cape Race signal "grazes" the Nova Scotia coastline.
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RECOMMENDATION 9: Further experiments should be designed to

establish the effective range of the differential correction in
different possible areas of application, in order to identify
features (such as coastline grazing) which may 1limit the
effective range.

What are the best resolution and averaging interval to use at

the remote and monitor sites?

The resolution should be one nanosecond rather than ten, as

demonstrated by comparing Figures 4.2 and 4.3. For this report, the

data interval used was that available from the raw data. No attempt was

made to investiagte the effect of smoothing the differential correction

by averaging over longer periods in the processing.

7)

RECOMMENDATION 10: The data from the present experiment should
be subjected to a spectral analysis in order to ascertain the
characteristic periods of LORAN-C signal variations. The
results of this analysis would lead to an informed choice of
recording and processing intervals.

RECOMMENDATION 11: An experiment should be performed in which
the monitor data interval is equal to the remote receiver data
interval, and in which the timing of the two data recordings
are carefully synchronized. Data from such an experiment could
be subjected to a more complete spectral analysis, and could be
reprocessed at several averaging intervals in order to test the
results of the spectral analysis.

Given.some differential LORAN-C measurements, what is an

efficient and practical way of deciding whether the buoy has moved?

Some first steps towards this end have been developed in Appendix

II, in which a simple conversion from TD shifts to position shifts has

been shown to be practical.

RECOMMENDATION 12: Consideration be given to testing various
alternative implementations of the techniques in Appendix II
under realistic operational conditions, and using various
helicopter flying strategies, as discussed above.
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APPENDIX I

PARTITIONED SAMPLE STATISTICS

I.1 Notation and Transformations

Given a set of observation Xi, i=1,2,...,N, the sample statistics

are N, ¥ (the sample mean), and 82 (the sample variance), given by

N = the number of observations
1 N
i=1 (I.1)
N N
sl orx -%% = (1 X2 - NERe)
N-1 . i N-1", i
i=1 i=1
An alternative parameter set are the three sums
N
P= I 1
i=1
N
Q= & X. (I.2)
. i
i=1
N .
R= 12 X,d
. i
i=1

The transformation from (N, X, 32) to (P, Q, R) is
P =N

Q =NZX (I.3)

R=NTX 4+ (N -1)8°

The transformation from (P, Q,R) to N, X, 52) is
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>
1]
o
~
g

(I.4)

2 _ 1 Q-
ST = R - P )

I.2 Partitioned Samples

Let the set {Xi} of N observations be partitioned into m subsets,
each containing 0y observations. That is

{Xi, i=1,2,...,N} = {(xj 3:1,2,...,nk), k=1,2,...,m} .

kv

Then (I.1) becomes

m
N= I n

k=1 k

1 m nk
=5 3 I x, (I.5)

N gt j=1 K

n
m k
S T T
k=1 j=1 9
and (I.2) becomes

m
P= I n

k=1 k

m nk
Q = I I X. (I.6)

k=1 j=1 JK

m nk >
R= 2 X x,k

k=1 j=1 9

For each subset we may have subset sample statistics given by
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"k
%
-)-(k = :1_ z X'k (Io7)
k j=1 J
n
s2 - 1 2k (x, - xk)2
k nk—1 =1 Jjk
and subset sums given by
Pk = nk
g
Q = I x. (I.8)
k j=1 Jk
n. )
R = I x,
k j=1 Jk

Note that the subset sums are related to the total sums by

m
P:EPk

k=1

m
Q= I Q (I.9)

The transformation from (n,, X, , SE) to (Pk' Q ., Rk) is

k’ "k

(I.10)

o
~

n

=

>

-2 2
Ry = np % + (0 =D sy
- 2\ .
and from (Pk’ Q. , Rk) to (nk, X, 0 sk) is
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nk = Pk

X = 1.1

X, Qk/Pk ( )
2

2= & _k )

k “P -1 "k TP

- 2 = 2
Consequently, the transformation from {n, X, s} to (N, X, S ) can be

obtained by using (I.10) then (I.9) and (I.4) to give

m
N= I n
k=1 k
; m
X¥X== 32 n ; (I.12)
Nk=1 k "k
m m
s@ - N%T[ z (nk - 1) SE + I N, (ik - X)z]
k=1 k=1
where we have used the identity
m m
- =2 -2 <2
E nk(xk - X)) = E nox - NX (I.13)

1

k=1 k

I.3 Practical Computations

We assume for simplicity that all the subsets are of equal size

(all n,, = n), and that n, m >> 1. Then (I.12) becomes

k
N =nm
m
g1 3 %,
M y=1
m m
s2 - 2;11 b si * = 21 b (ik - 2)2 (I.14)
k=1 m=1 k=1
m m
= %~ I SE + %' I (§k - i)2
k=1 k=1

Now, if we treat each X, as a simple observation (ignoring 0y, and Sk) we

k
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find, by setting X, = X in (I.1) that

k
Ny = m
m
1 -
. =—- 1 X
*
moy.q K
m
2 1 - s 2
S* = -m—-1— z (xk - X*) (I. 15)
k=1
m
1 - 5 2
== I (x =X,
*
m K=1 k

Finally, to convert from this approach (in which the ik are

observations) to the previous approach (in which the xjk are

observations) we use

N=mn N*

X:X* (I.16)
m

82 :Si+% z si
k=1

The mean does not change, but the variance when all xjk are considered
observations is larger than the variance when only the subset means ik
are considered as observations.

The statistical summaries in this report list both Sy from (I.15)

as "SD1", and S from (I.16) as "3SD2",
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APPENDIX II

LOP to Position Conversions

II.1 Introduction
In this appendix we consider two related problems, illustrated in

Figures II.1 and II.Z2.

(1) Given the shifts in two LORAN-C line of position measurements (ATDX
and ATDY), what is the resultant shift in position (P1 to P2)?

(2) Given the standard deviations on two LORAN-C 1line of position
measurements (cx and oy), what is the size and orientation of the

corresponding position error ellipse?

II.2 Conversion of LOP Change into Position Change

There are many ways of approaching this problem. The "brute force”
analytical approach would be to compute the coordinates of P1 from TDX-1 and
TDY-1, and then to independently compute the coordinates of P2 from TDX-2
and TDY-2, and finally to compute the distance and azimuth from P1 to P2.
There are two disadvantages to this approach. First, we are essentially
looking at the small difference (P1-P2) between two large numbers (P1 and
P2), which will be very sensitive to errors in computing P1 and P2.
Commercial LORAN-C coordinate converters, for example, may have enough
roundoff error and sufficiently loose criteria for convergence of the
solution to obscure the small differences (P1-P2). Secondly, this approach
does require a computational facility capable of both coordinate conversion
and distance/azimuth calculation.

At the other extreme is the "brute force" graphical approach, where P1

and P2 are plotted on a chart latticed with LORAN-C, and the position shift
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Figure Il. 1



Figure 11.2
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scaled from the two plotted positions. This requires latticed charts of
large enough scale to show small position shifts. For example, if we
wished to have a 15 metre shift shown as a 1 cm shift on the chart, we would
need a chart scale of 1:1500. Typically CHS LORAN-C latticed chart scales
are ten to one hundred times smaller than that. Therefore special localized
chartlets for each area, or even each buoy location, would have to be
specially constructed.

What is needed here is a method of converting ATDX and ATDY directly
into the position shift (P1-P2), without having to compute P1 and P2
separately first. This method should take advantage of the fact that for
small changes in LOP and position, the lattice geometry does not change, and
a linear approximation can be used. Thus we can replace Figure II.1 with
Figure II.3. There are then two stages to such a method:

(1) Determine values for some parameters which describe the (constant)
lattice geometry in the vicinity of the point (buoy) of interest.

This need be done only once.

(2) Convert changes in LOPs to changes in position, using a simple
relationship which includes the parameter values above.

Each stage of such a simplified method can be approached either

analytically or geometrically. We review these two approaches in the

following three sections.
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Figure 1.3
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I1.2.1 Analytic approach

We apply the algorithms of the parametric least-squares adjustment to
obtain the linear relationship (in vector form)
§ =Ma . (II.1)
T . . .
where § = [(¢p, - opq)> (APZ - AP1)] is the vector shift from P1 to P2 (in
metres)

A = [ATDX, ATDY]T is the vector of LOP changes

M = a 2 x 2 transformation matrix from A to §.
Then stage one of the method consists of determining M, which is assumed to
have constant elements, and need only be done once, Stage two merely
applies the above equation for each set of A.
Let us develop an expression for M. Given a vector of observations %,
a vector of unknown parameters x, and an observation equation relating them
f(x) = 2 (I1.2)

. . . . o) .
we use Taylor Series linearization about x = x  to obtain

af

o —

:2,_ . (II.3)

or

f+A (x-x) =2 (I1.4)

afl
where A = §§ <© is the design matrix (see Section II.2.2 for details).

Now if we are given two sets of observations &1 and &2, with corresponding
parameter values x, and X,, we have

f+A (x, -x) =2 (I1.5)

=1

=2 (11.6)

f+ A (x L,
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and the differential model becomes (subtracting (II.6) from (II.5))

or
As =1 . (I1.8)
. : : T.-1,,-1 ,T.-1 . -
Premultiplying both sides by (A'C 'A) ~ A'C ', (where C is the covariance

§=(AC ACa , (I1.9)
the linear parametric least squares solution. Hence, comparing (II.1) and
(II.9) we see

T

M=l ale

c . (I1.10)
If we can ignore correlations between and differences in the weighting for
the components of A (i.e., measurements of ATDX and ATDY are equally
accurate and uncorrelated) then we can set C = I and
M= @ntal (IT.11)
M need only be computed once. Then for each set of LOP changes A we
use (II.1) to obtain the resulting position shift 8. The distance and

azimuth of the shift can be obtained from § by using the standard

rectangular to polar conversion.

II.2.2 Expression for the design matrix A

In order to obtain expressions for the elements of A we set f(x) in

(II.2) to the hyperbolic expressions

S, )
f) = | PP (I1.12)
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where
Sip = distance from master (i) to receiver (p)
Sjp = distance from X slave (j) to receiver (p)
Skp = distance from Y slave (k) to receiver (p).
Then
EX 3s 3S as, ]
ip _ __Jp ip _ _kp
9 9 ' ]
af o *p *p ¢p
A= 3x ° (I1.13)
= ERR 23S . 3S., s
ip _ __Jp ip __kp
EPN EPY ' D
. P p p P

o)
where (¢p, lp) are approximate receiver coordinates (x ). In order to
compute these partial differential terms, we can assume either a spherical
or a plane model. We consider a plane model in the next section. Here we

consider the spherical model of Figure II.4:

Sip = R Gip (ITI.14)

BSi a¢i

5 P_ g T P (II.15)
p p

aSip aoip

T =R (II.16)
p p

From the law of cosines for sides

-1c .

Oip = cos [sm¢i 51n¢p + cos¢, cos¢p cos(li - Ap)] (I1.17)
30 ., - sing. co cos¢. sin os(A, - A_)
%ip _ ¢; © s¢p + ¢4 ¢p cos( i b (11.18)
8¢p 31noip
30 . - cosd, coOS sin(A, = 1))

L3 #1 %0%p = P (II.19)
3 sing, '

P ip

In (II.13) the units assumed are § in radians and A in metres. To convert

the units of § to metres we must multiply the elements of A by 1/R. To



Figure 1.4
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convert the units of A to microseconds, we must multiply the elements of

| =

- -6
by ¢ x 10 6, where ¢ is the velocity of light in metres/second (c x 10 o

300 metres/microsecond).

I1.2.3 Lattice geometry

One set of four parameters sufficient to describe the lattice geometry
in the vicinity of a point of interest P are
HX = the conversion (at P) of ATDX in microseconds to a shift on the
ground, AX in metres;
H_ = the conversion (at P) of ATDY in microseconds to a shift on the
ground, AY in metres;
a, = the azimuth of TDX lines of position at P.
ay = the azimuth of TDY lines of position at P.
These need only be determined once for each point of interest P. Two ways
of obtaining values for the conversion factors H and azimuths o are as

follows.

(1) Using a small scale regional chart showing the LORAN-C master

and slave transmitters, and the point of interest P, measure the angle aipj

subtended at P by the LORAN-C master-slave baseline (see Figure II.5). The

conversion factor H involves the conversion from microseconds to metres,

6

given by ¢ x 107~ (300 metres/microsecond), and the lane expansion factor G.

To determine an expression for the lane expansion, we use the
"hyperbolic theorem" which states that the direction of an hyperbolic line
of position bisects the angle subtended by the reference station baseline.
We first prove this theorem, and then apply it to obtain an expression for G
in Figure II.5. We start with the observation equation

S, . =S._ -38. .
ipj ip ip ’ (I1I.20)



Figure I1.5

97



98

and take its total differential

d = dSip - ds . (I1.21)

S, . .
1pJ Jp
Keeping the hyperbolic line of position constant, we obtain

0 = dS . (I1.22)

.. = dS,;
1p Jp
From the geometry of Figure II.6, we see the two triangles are congruent so
that

ipj
i %3 T2 .

(II.23)
The theorem is proven.

From Figure II.5 we see that the lane expansion factor G is the ratio
between the shift A in LOP on the baseline ij and the shift G A in LOP at
point P. On the baseline

S. S. = i = . .
ip * Sip baseline length = constant (1II.24)
Taking the total differential
dS, + dS. =
ip Jp
and from (II.21) and (II.25)

o , (I1.25)

dS, . = 2dS, = 2A . (II.26)
At point P, from Figure II.7,

ds = G A sin oy . (II1.27)

ip
- dS. =GA sin a. . (I1.28)
Jp J

and from (II.21) and the hyperbolic theorem (II.Z23)

a, .
L . Zipj
dsipj =2G A sin () . (II1.29)

and from (II.26)

a. .
G = cosec (—P) . (I1.30)

Hence the conversion from ATD in microseconds to a shift on the ground in

metres is, from (II.26) and (II.30),



Figure 11.6
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a. .
IpJ

Figure 1.7



101

-6 a._ .
goLlex 10 DGA 5y (hsec( 2By (I1.31)

dsS. .
1pJ
Given the azimuth O of the 1line joining the LORAN master (i) to the

receiver (p), the azimuth of the TD line of position at P is given by

a, .
- - -1ipJ
@ = a5, > (II.32)

when o < “ij’ and by

a,
- ipd _ g0
a =0y, + =5 180 (I1.33)

when a > aij‘ Note that 6, the angle of intersection between TDX and TDY
lines of position at P is given by

f =a_ -a . (II.34)

(2) Using a large scale LORAN-C latticed local chart showing the

point of interest P, we can determine H by scaling off the distance in
metres between two lines of position near P, and noting the difference
between the corresponding TD values. Then

y = Scaled distance (in metres)
ATD (in microseconds)

(1I1.35)

The azimuths of the TD lines of position, can be directly measured from the
large scale chart.

For each set of measurement changes (ATDX, ATDY) we can compute the
equivalent shifts in metres (see Figure II.8)

Ax

n

Hx ATDX (I1.36)
Ay = Hy ATDY (I1.37)

We can then obtain the distance and direction of the resulting position

shift from P1 to P2 either directly, or by first obtaining a plane

approximation to the design matrix A. Using the direct approach, the
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distance an

d

B

d

direction are obtained from the law of cosines to give

cse e[Ax2 + Ay2 + 20x Ay cos e]1/2

sin_1[Ax/d]

103

(I1.38)
(I1.39)

Given the azimuth ey of the TDX lines of position, then the azimuth of the

position shift is of the forma, =a + 8 ora, =a +8 + 180°, depending

q°
in which quadrant the position shift lies.

Using the indirect approach we seek a relationship of the form of

(IT.8). From Figure II.9 we see
Ax = d sm(ax - ud) = (d Cosad) sina - (d 51nad) cosa (II.40)
Ay = d sin(ad - ay) = - (d cosad) sina, + (d 51nad) cosay (II.41)
and that d cosay = Ad, d sinad = Ax. Using (II.36) and (II.37) we have
sin a cos a
ATDX = —p— A4 - ——8A (II.42)
X X
sin a cos a
ATDY = - — Ay + — AX (I1.43)
y y
or in matrix form we have (II.8), A = A §, where
™ . -
sin a - coS a
X X
Hx H
A= X (II.44)
- sin a coS a
y
H H
. y

To obtain the inverse relationship, as in (II.1), in this case we have

-1

M=A ", or
5 =874 (11.45)
where
H cos a H cos a
L X y y X (II.46)
- sin 6 H sin H sin
X %y y ®x

and 6 is give

from

n by (II.34). d

Finally we can obtain d and a
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d =7V 86" + Ax (I1.47)

o = tan"'(AA/DO) . (I1.48)

d

II.3 Conversion of LOP Standard Deviations to Position Error Ellipse

As in the discussion above, this problem can be approached either
analytically or geometrically. In either case we are given the observation

standard deviations

TDX standard deviation

°TDX
Srpy = TDY standard deviation

and want to obtain

04 = semimajor axis of position error ellipse
o, = semiminor axis of position error ellipse
ay = azimuth of 0qe

In the analytic method we use the observation covariance matrix (in

microsecondz)
2
9TDX 9 TpX-TDY
S& = , (II.49)
9 TDX-TDY ° Tpy

Note that it may or may not be easy or possible to determine the covariance
9 TDX-TDY between TDX and TDY errors. To compute the position covariance
matrix 96 we use

g A _i‘ A) (I1.50)

where A is the design matrix, computed as in Section II.2.2, or as in
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Section II.2.3. To obtain Oqs Gp Op We evaluate the eigenvalues of

[}

11 12
%_ - (II.51)
12 %22
using the relation
2 ., -
|Cg —of Il =0 , i=1,2 (I1.52)
to obtain
2c
1 1 12 2.1/2.1/2
oq = tglegg *egp) v Flegm e+ G 1 (11.53)
11 22
s B v e - Yo ceyt 4 1221720172 (11 gy
9 % 2%y 227 T 2% 22 C.. - ¢ .
11 22
-1. %117 22 2 ¢qp 2.1/2
a, = tan {(—5——————)(1 + [1 + (E———:—z——ﬁ ] )} (II.55)
€12 11 22

II.4 Sample Calculations

Let us consider two points within the coverage of the Canadian
Maritimes LORAN-C Chain (GRI 5930), located along the South Shore of Nova
Scotia at Ketch Harbour (P1) and Ingomar (P2). We determine the lattice
geometry using two methods: a small scale chart and a larger scale chart.

Using the small scale regional chart shown in Figures II.10 and II. 11,

we measure three angles associated with each point:
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P1 p2
. 1° 5°
a1pJ T 9
[o] (o]
3 oy 119 91
a, 129° 154°
ip
TABLE II.1

Given these angles we can use (II.31), (II.32), (II.33), (II.34), and

(II.44) to compute

a, .
Hx = 150 cosec(—igi) (I1.56)
2 pk
H = 150 cosec( P ) (I1.57)
y 2
aip'
ax = aip - ———‘12 (II.58)
a_ = a + ipk _ 180o (I1.59)
y ip 2 )
® =a - ay (II.60)
B i - b
sin o cos a
HX H
A= X (I1.61)
- sin o cos a
H H

H cos a H cos o
M=o 1 | X y y X (I1.62)
- = sin 0 . .

H sin a H sin a

X y y X

The results for P1 and P2 from Table II.1 are shown in Table II.2. Using
the larger scale CHS chart 4012 (1:300 000) H and o values were scaled

directly off the chart. The results are shown in Table II.3. We see that



TABLE II.2
P1 p2
Hx 258 m/us 203 m/us
Hy 174 m/us 210 m/us
oy | 93.5° 106.5°
ay 8.5° 19.5°
o | 8° 87°
3.8687 x 1073 0.2366 x 1073 4.7232 x 1073 1.3991 x 1073
L 3 3 -3 -3
-0.8495 x 10~ 5.6840 x 10~ 1.5896 x 10 4,4888 x 10
1| |256. 14 - 15.81 191,62 - 59.73
A"
- 38.28 174,34 67.86 201.63
TABLE II.3
P1 P2
Hx 264 m/us 209 m/us
Hy 177 m/us 214 m/us
ay 93.5° 105°
10° 17.5°
ay 7.5
o | 84° 86°
3.7808 x 1073 0.2312 x 1073 46217 x 1073 1.2384 x 1073
A -3 -3 3 3
-0.9811 x 10 5.5639 x 10 -1.4052 x 10~ 4.4566 x 10~
1| ]261.92 - 0087 199.81 - 55.52
-
46.10 177.64 63.00 207.21

110
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the two sets of H values agree to within a few percent, and the two sets of
azimuths to within a few degrees. This agreement indicates the values
obtained from the small scale chart are sufficiently accurate for the
purposes of this differential study.

Let us apply the lattice geometry values in Tables II.2 and II.3 to
convert TD shifts into position shifts. For simplicity we consider the case
when TDX and TDY both increase by 0.01 us at both P1 and P2. We compute the
corresponding position shifts two ways. Using the direct method, from
(I1.36), (II.37), (II.38), (II.39) and

ay=a, -8B (I1.63)
we have the results shown in Table II.4. Using the ﬂf1 matrix and (II.45),
(II.47), and (II.48) we have the results shown in Table II.5. Comparing
Table II.4 and II.5 we see that
(a) TD shifts of 0.01 us result in position shifts of about three metres
at these locationms.
(b) The magnitude of the position shifts at P1 and P2 agree to about 10%,
for the same TD shifts.
(c) The direction of the position shifts at P1 and P2 agree to about 20°,
for the same TD shifts.
(d) Scaling the basic lattice geometry data from either 1large or small
scale charts yields results which agree to within about 3% in distance and

20

in direction.
(e) Using either the direct or A-matrix methods of computing the position
shifts yields results which agree to within about 1% in distance and 1° in

direction.
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P1

Table (II.2)

Table (II.3)

Table (II.2)

p2

Table (II.3)

AX 2.58 m 2.64 m 2.03 m 2.09 m
Ay 1.74 m 1.77 m 2.10 m 2.4 m
d 3.25 m 3.3 m 3.00 m 3.10 m
B 53° 52° 43° 32°
oy 41° 42° 64° 63°
TABLE II.l
P1 P2
Table (II.2) Table (II.3) Table (II.2) Table (II.3)
Ad 2. 10 2.51 1.32 1. 44
A 2.13 2,24 2. 69 2.70
d 3. 21 3.36 3.00 3.06
ag 41° 42° 64 ° 62°
TABLE II.5
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APPENDIX III

STATISTICAL SUMMARIES

One page summaries of the statistics for each of the 23 test
sites used in this experiment are contained in this appendix. The
format and method of computation are described in Chapter 5.



TIME SPAN NUN

218,1723-218,1929 40
219.1454-219.1701 40
229.1925-229.2131 40
236,1831-236,2037 40

264,1413-264, 1649 209
MEAN VALUE

TIME SPAN NUM

218.1723-218,1929 40
219.1454-219,1701 40
229,1925-229.2131 &0
236,1831-236,2037 40

264,1413-264, 1649 209
MEAN VALUE

TIME SPAN NUM

218,1723-218,1929 200
219.1454-219.1701 200
229.,1925-229. 2131 200
236.1831-236,2037 200

264,1413-264,1649 223
MEAN VALUE

TIME SPAN NUM

218,1723-218.1929 200
219,1454-219.1701 200
229,1925-229.,2131 200
236.1831-236,2037 200

264,1413-264,1649 223
MEAN VALUE

TIME SPAN NUM

218,1723-218,1929 200
219.1454-219.1701 200
229.1925-229,2131 200
236.1831-236,2037 200

264,1413-264,1649 223
MEAN VALUE

— e — —— - — — - — — e — — — —— ——— — — — —

4 1, L, PROSPECT STATISTICS §

MONITOR (SERIAL NO, 2220)

MEAM TDA (SD{)(5D2) DEL{ DEL) | MEAM TDB (SD{)(SD?) DEL]
13822,931¢C 7)( 25) 0,028 0.000 1 30157,240( 15)( 28) 0,027
13822,916¢ 10)( 23) 0,013 0,015 | 30157,24%( 12)( 23) ~0.018
13822,888¢ 8)( 33) 0,016 0,044 | 30157.241C 11)( 34) 70,026
13822,866( 11)( 31) 70,036 ~0.064 | 30157,278( 11)( 29) 0.011
13822,912( 8)(C 17) 0,010 70,019 | 30157,327¢ 1) ( 19) 0,040
13822,902¢ 26)( 37) | 30157,267( 3N { 44)

MONITOR (SERIAL NO, 1017)
MEAN TDA (SD1)(SD?) DEL]{ DELD | MEAH TDB (SD{)(SD?) DEL{

13822,933¢ 5)( 22) 0,013 0.000 | 30157.337¢ 12)( 24) ~0.017
13822,924( 8)( 21) 0,003 ~0.010 | 30157.356( 10)¢ 22) 0,002
13822,910C 9)( 26) 70,011 70,024 | 30157,353C 9 ( 23) 0.000
13822,912¢ 10)( 23) 70,008 ~0.021 | 30157.371( 10)( 25) 0.017
13822,922(¢ )¢ 17) 0,002 70,011 | 30157,352( 10)( 19) ~0.002
13822,920( 10)¢ 24) I 30157,3540 12)( 26)

VAN SITE L, PROSPECT

MEAN TDA (SD1)(SD?) DEL{ DEL) | MEAN TDB (SD{)(SD?) DEL{
13805.870¢ 10)¢ 10) 0,022 0,000 | 30229,939( 11)( 11) 0,017
13805.848¢ 11)¢ 11) 0,020 70,002 | 30229,93%¢ 13){ 13) 70,018

DEL2
0.000
0.009
0,001
0.037
0,086

DEL2
0.000
0.019
0.016
0,034
0.015

DEL)

0,000
0,000

13805.842( 9)( 9) 70,006 ~0,028 | 30229.937( 11)( 11) 70,01% 0,002

13805.819¢ 10)( 10) 70,029 ~0.051 | 30229.994( 13)( 13) 0.038
13805.840( 7)( 16) 70,008 0,030 | 30229.973( 21)( 28) 0,017
13805,848( 22)( 24) 1 30229.936¢ 26)( 31)

DIFFERENCE L, PROSPECT - MONITOR (SERIAL NO, 2220)
DIFF TDA(SD{)(5D2) DEL{ DEL? | DIFF TDB(SD{){SD2) DEL]

0.033
0,034

DELD

~17.060¢ 12)( 23) 70,006 0.000 | 72,6980 210( 29) 0,009 0.000

“17.047¢ (19 0,007 0,013 |
“17.044( 10)( 28) 0.010 0.016 |
“17,047¢C 10)( 26) 0,007 0,013 |
T17,071C 6)C 19) 70,017 70,011 |
“17,060¢ 11)( 26) |

72,690¢ 113¢ 20) 0,001 70.009
72,6960 1220 29) 0,007 70,003
72,1170 130 25) 0,027 0.018
72,6450 12)¢ 25) 70,044 0,053
72,698( 26)( 37)

DIFFERENCE L, PROSPECT - WONITOR (SERIAL NO, 1017)

DIFF TDA(SD{)(SP?) DEL{ DELD |

“17,063C 12)( 21) 0,009 0.000 |
"17,055( 8)( 18) 0.017 0,008 |
“17,068( 9)( 21) 0,005 70,005 |
“17,093( 100 22) 70,021 70,030 |
T17,081C 6)( 20) 70,009 0.018 |
“17.,072( 15)( 26) |

DIFF TDB(SD{)(SD?) DEL] DELD

72,602¢ 20)( 26) 70,001 0,000
72,583( 10)( 19) 70,020 ~0.017
72,584( 10)( 20) ~0.019 ~0.018
72,624¢ 12)( 23) 0.021 0,021
72,621C 1630 28) 0,018 0.019
72,:603¢ 19)( 30

l
|
|
|
|
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RHO

0.168
0.272
0.166
0.517
0,258
0,274

RHO

0,242
0,503
0.384
0,213
0,303
0,329

RHO

70,023

0,433
0,256
0.412
0,407
0,297

RHO
~0.087
0,033
0.283
0.421
0,325
0.199

RHO

0,032
0.294
0,292
0,268
0,392
0.254



TIME SPAN NUMN

219.1821-219,2028 40

229,2247-230,0053 41

236,2140-236,2346 AL

264,1803-264,2014 177
HEAN VALUE

TINE SPAN NUX
219.1821-219.2028 40
229,2247-230,0053 At
236,2140-236,2346 A1

264,1803-264,2014 177
NEAN VALUE

TIME SPAN NUN

219.1821-219,2028 201
229,2247-230,0053 200
236,2140-236,2346 200

264,1803-264,2014 202
MEAR VALUE

TIME SPAN NUM

219.1821-219,2028 201
229.2247-230.0033 200
236,2140-236,2346 200

264,1803-264,2014 202
NEAN VALUE

TIME SPAN NUN
219.1821-219,2028 201
229,2247-230,0033 200
236,2140~236.,2346 200

264,1803-264,2014 202
MEAN VALUE

§ 2, PEGGYS COVE STATISTICS §

MONITOR (SERIAL HO,
MEAN TDA (SD]1)(SD2) DEL] DELD |
13822,908( S5)( 21) 0,010 0.000 |
13822,896( 11)( 28) ~0,002 ~0.012 |
13822,863( 14)( 39) 70,035 0,045 |
13822,924¢ 11)( 1) 0,026 0.016 |
13822.898( 24)( 18)

2220)

MEAM TDE (SD{)(SD?) DEL] DEL)
30157,240¢ 13)( 24) 70,022 0.000
30157,239¢ 15)( 29) 70,023 0.001
30157,255¢ 19)( 38) 70,007 0.015
30157.313¢ 10)¢ 17) 0,052 0.073
30157.262( 35)( 45)

MONITOR (SERIAL HOD,
MEAN TDA (5D1)(S5P2) DEL{ DEL] |
13822,915¢ &)( 21) 70,004 0,000 |
13822,915¢ 9)( 24) 70,003 0,000 | 30157.342( 7)( 23) ~0.007 ~0.007
13822,911¢ 11)¢ 30) 0,008 ~0.004 | 30157,357( 7)( 28) ¢.008 0.009
13822,934¢ 12)( 19) 0,015 0.018 | 30157,349¢ 103( 19) 70,001 0,000
13822,919( 10)( 24) | 30157.34%( &)( 24)

1017)
MEAN TDB (SD1)(SD?) DEL{ DELD

30157,349( 12)( 23) 0.000 0.000

VAN SITE PEGEYS COVE
KEAN TDA (5D{)(5D2) DEL{ DELD | MEAN TDB (SD1)(SD?) DEL] DELD

13820,793¢ 7)( 7) 0,018 0.000 | 30321,551¢ 15)( 15) 70,010 0.000
13820,783( 11)( 1) 0,008 0,010 | 30321.538( 14)( 14) 70.023 0,013
13820,748( 11)( 11) 70,028 ~0.046 | 30321,583( 18)( 18) 0.022 0.032
13820,778¢ 12)( 19) 0,002 70,016 | 30321,572( 15)( 22) 0.011 0.021
13820.775( 20)¢ 24) 1 30324.561( 200( 27)

DIFFERENCE PEGGYS COVE - NONITOR (SERIAL HO, 2220)

DIFF TDA(SD{)(SD?) DEL{ DELD | DIFF TDB(SD{)(SD2)
“2.415( 6)( 18) 0,008 0,000 |  164.311( 8)( 18)
“2,13C 9 23) 0,009 0,002 | 164,299¢ 12)( 24) 0,000 0,012
24160 9)( 32) 0,007 T0,001 |  164,328( 18)¢ 33) 0,029 0.017
2,460 7)( 21) 70,024 0,031 |  164,258( )¢ 23) ~0,041 0,053
“2,415( 16)¢ 29) I 164,311( 30)( 39)

DEL] DEL?
0,012 0,000

DIFFERENCE PEGGYS COVE - MOMITOR (SERIAL NO, 1017)

DIFF TDA(SD{)(SD2) DEL] DEL? | DIFF TDB(SD{)(SD2) DEL{ DEL)
“2,122¢ 7 ( 18) 0,022 0.000 | 164.202( 8)( 18) 70,010 0,000
2,132 8)( 20) 0,011 70,011 I 164,196( 13)( 22) 70,016 70,004
“2.1640 8)( 23) 0,020 ~0.,042 1  164.225( 19)( 2%y 0,014 0,023
“2,156C 6)( 21) 70,012 0,034 | 164.223C 11)( 24) 0.012 0.021
2,143 200( 29) 1 164,212( 15)¢ 28)
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RHO

0.102
0.611
0,050
0,347
0,277

RHO
70.081
0,412
0,529
0,349
0,302

RHO
0,161
0,337

70,031

0.170
0.159

FHO

0,134
0,304
0,316
~0.,008
0.187

RHO
0,129
0,432
0,131
0,046
0,184



TIME SPAN  NUX |

221.1632-221,1840 40 |
230,1346-230,1553 40 |
237.1305-237.1519 43 |

265,1415-265,1626 175 |
MEAN VALUE i

TIME SPAN NUM |
221,14632-221,1840 40 |
230.1346-230,1553 40 1
237,1305-237,1519 43

[
263,1415-265.1626 175 |
MEAN VALUE |

TINE SPAN HUK
221,1632-221,1840 203
230,1346-230,1553 200
237.1305-237,1519 212

265.1415-265,1626 201
MEAN VALUE

TIME SPAN HUM

221.1832-221.,1840 203
230,13446-230,1553 200
237.1303-237.1519 212

265,1415-265,1626 201
MEAN VALUE

— - — -

TIME SPAN HUK |
221,1632-221.1840 203 |
230,1346-230.1553 200 |
237,1305-237,1519 212 |

1
|

263,1415-265,1626 201
MEAN VALUE

¢ 3, BLANDFORD STATISTICS §

MOHITOR (SERIAL NO, 2220)

DELD | NEAM TDB (SD{)(SP?) DEL] DEL2
0,000 | 30157.177¢ 12){ 27) 0,078 0.000
0,056 1 30157.240¢ 19)¢ 27) ~0.014 0,063
0,020 | 30157.280( 9)( 18) 0,026 0.103
0,071 | 30157.321( 10)( 18) 0.066 0.144

I 30157,235( 61)( 63)

NEAN TDA (SD1)(SD?)  DEL
13822,843( 45)( 50) 70,037
13822.899¢ 19)( 28) 0,017
13822.863( 18)( 25) ~0.017
13822.914¢ 12)( 20) 0.034
13822,880( 32)( 46)

NONITOR (SERIAL NO, 1017)

DELD | MEAN TDB (SD{)(5D?) DEL{ DEL)
0,000 | 30157.313( 10)( 26) 70,033 0,000
0,030 | 30157,355( 16)( 26) 0,010 0,043
0,021 1 30157.368( 16)C 24) 0,023 0,036
0,035 | 30157,3446( 103( 19) 0.000 0.033

1 30157,346( 24)( 34)

MEAN TDA (5D]1)(SD?)  DEL{
13822,885( 33)( 39) 70,022
13822,915¢ 14)( 24) 0,008
13822,906( 19)( 25) ~0,001
13822.921( 12)( 19) 0,014
13822,907( 18)( 32)

VAN SITE BLANDFORD
DELD | MEAN TDB (S5D{)(SD?) DEL{ DEL?
0,000 | 30418.,663( 18)( 18) 70,031 0.000
0,041 1 30418.693( 26)¢ 26) 0,000 0.031
0,005 | 30418.,713C 193¢ 19) 0.01% 0,050
0,016 | 30418,706¢ 11)¢ 20} 0.012 0.043
I 30418.694¢ 22)( 31)

MEAN TDA (SD]1)(SD2) DEL{
13826,389( 42)( 42) ~0.016

13826,430( 19)¢ 19) 0,026

13826,393( 18)( 18) 70,011
13826,405¢ 12)1 19) 0,001
13826.,404( 19)( 32)

DIFFERENCE BLANDFORD - MONITOR (SERIAL HO, 2220)

DIFF TDA(SD})(SD2)  DEL]
3.543( 10)¢ 20) 0.021

DEL |
0,000 |

35310 1D 21) 0,007 70,014 1

3.530¢ {16 0.006

“0,015 |

3.4910 6)( 20) 70,034 70.054 |

3.545( 23)( 30)

DIFFERENCE BLANDFORD

DIFF TDA(SD]1)(SD2) DEL{
3.303C 15)¢ 23) 0,006
3.513( 10)( 19) 0,018
3,487( 10)( 16) 70,010
3,484 46)( 20) 70.013
33,4970 14)( 24)

!

DIFF TDB(SD{)(SD2?) DEL{ , DEL?
261,486( 16)( 26) 0,047 0,000
261.,454( 16)C 22) 0,015 70,032
261,433¢ 15 20) 70,007 ~0.053
261,383(  7)( 22) T0.054 70,101
261,486¢ 42)( 48)

- MONITOR (SERIAL NO, 1017)

DEL? |

0,000 1
0.012 |

“0.016 1
“0.019 1

DIFF TDB(SD{)(5D2) DEL{ DEL?
261,351 14)( 24) 0,002 0.000
261,339( 14)¢ 22) ~0,010 70,011
261,345(¢ 10)¢ 18) 70,004 ~0.006
261.381C 7)C 23) 0,012 0,010
261,349( 9)( 24)

1
|
1
|
1
|

— - — - —
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RHO

0.182
0,890
~0.269
0,544
0,337

RHO
0,303
0.825

70,483
0,582
0.357

RHD
0,532
0.807

70,263
0,548
0,406

RHO
“0.174
0,589
0,433
0.130
0,243

RHO

0,324
0,554
0,325
0,185
0.347



{ 4, BATTERY PT, STATISTICS §

NONITOR (SERIAL NO, 2220)

TINE SPAN NUM | MEAM TDA (SD{)(SP2) DEL{ DEL? | NEAN TDE (SD])(SD2) DEL{
221,2059-221,2305 40 | 13822,819( 13)( 24) 70,059 0,000 | 30157.,179¢ 11)( 23) ~0.084
230,1847-230,2030 33 | 13822,892( 16)( 39) 0,013 0,073 | 30157,239( 20)( 38) ~0.025
237,1710-237.1916 40 | 13822.857¢ 19 ( 37 70,021 0,038 | 30157.261C 9)( 33) 70,003
265,1905-265,2115 176 | 13822,945( 13)( 20) 0,067 0,126 | 30157,379( 30)( 34) 0,114

MEAN VALUE 1 13822,878( 34)( 62) 30157,264( 84)( 90)

NONITOR (SERIAL MO, 1017)

TINE SPAN NUM | MEAN TDA (S5D{)(SD?) DEL{ DELD | MEAN TDB (5D1)(SD?) DEL{
221,2059-221,2305 40 | 13822,877( 12)( 23) 0,034 0,000 | 30157,319( 7)( 20) ~0.036
230,1847-230,2030 33 1 13822.912( 15)( 33) 0,001 0,035 | 30157.353( 19)( 33) 70.003
237,1710-237,1916 40 | 13822,901( 1B)( 29) ~0,010 0,024 | 30157.354( 10)( 24) ~0.002
265.1905-265,2115 176 1 13822,953( 12)( 20) 0.042 0,076 | 30157.396( 23)( 29) 0.041

NEAN VALUE I 13822.911( 32)( 41) 30157,353¢ 32)( 41)

VAN SITE BATTERY PT,
TIME SPAN MUK | KEAN TDA (SD{)(SD2) DEL] DELD | MEAM TDEB (SD]1)(SD2)  DEL{

221,2059-221,2305 200 | 13752,229( 14)¢ 14) 70,038 0.000 | 30473.191¢ 13)( 13) 70,055

230,1847-230,2030 200 1 13752,295( 18)( 16) 0.028 0.066 | 30473,251( 16)( 16) 0.004

237,1710-237,1916 200 | 13752,257( 20)( 20) ~0.010 0.027 | 30473.234C 7)( 7) 70,012

245,1905-265,2115 200 | 13752,286( 12)( 19) 0.019 0,057 | 304733100 I)( 38) 0,063
MERK VALUE 1 13752.267( 30)¢ 35) 30473,246( 4N ( 5D

DIFFERENCE BATTERY PT, - MONITOR (SERIAL HO, 2220)
TIKE SPAN NUK | DIFF TDA(SD{)(5D2) DEL] DEL2 | DIFF TDB(SD{)(SD?) DEL{

221,2059-221,2305 200 | ~70,590C 7)( 18) 0,022 0,000 |  316,012( 18)( 24) 0.030

230,1847-230,2030 200 | ~70,597( 12)¢ 31) 0,015 70,007 | 3160110 17)(C 31) 0,029

237,1710-237,1916 200 | ~70.600( 10)( 28) 0,011 70,010 |  315.573( 10)( 27) 70,009

265,1905-245,2115 200 | ~70,659¢ 6)( 20) 70,048 0,067 |  315.931( 10)( 23) 70,051
NEAN VALUE I 770,590( 32)( 40) I 316,012¢ 39)( 47)

DIFFERENCE BATTERY PT, - MONITOR (SERIAL HO, 1017)

TIME SPAN NUK | DIFF TDA(SD{)(S5D2) ©DEL] DEL? | DIFF TOB(SD{)(S5D2) DEL{
221,2059-221,2305 200 |  ~70,647( 6)( 17) ~0.003 0,000 |  315.872( 14)( 21) ~0.019
230,1847-230,2030 200 1 ~70.417( 9)( 26) 0,027 0.031 |  315.898( 14)( 27) 0,007
237,1710-237,1916 200 | ~70.645C 8)( 20) ~0.001 0,003 |  315,881¢ 10)( 20) ~0.010
265,1905-265,2115 200 | ~70,667¢ 6)( 20) ~0,023 T0.019 |  3J15,914( 14)( 26) 0.023

MEAN VALUE 1 770.644( 20)( 29) I 315.891( 19)( 30)

DEL2
0,000
0,060
0,083
0,200

DELD
0.000
0.034
0,035
0.077

DEL?
0,000
0,060
0,043
0.119

DEL2
0,000
~0.001
70,039
~0.081

DELD
0.000
0,024
0,009
0.042

— o ———— — —

—— — — — — —

117

RHO

0.377
0,726
0,688
0.221
0.503

RHO
0,298
0.698
0.488
0,295
0,493

RHO

0,037
0.220
0.167
0,065
0,122

RHO

~0.240
0,220
0.033
0,390
0.101

RHO
“0.4077
0,139
0,040
0,029
0,033



TIME SPAN
223,1958-223, 2204
230,2316-231,0136
237,2206-238.0012

26641431-266,1641
MEAN VALUE

TIME SPAN

UM |
Al
M
Iy
176 1

i

HUN |

223.1958-223,2204 41 |

230,2316-231,0136

M

237,2206-238,0012 40 |

266,1431-266,1641
MEAN VALUE

TIME SPAN
223,1958-223,2204

176 1
|

NUM |
200 |

230,2316-231,0136 201 |

237,2206-238.0012

26641431-266.1641
MEAN VALUE

TIME SPAN

200 1
201 |
|

NUM |

223,1958-223.2204 200 |

230,2316-231.0136

201 1

237,2206-238,0012 200 |

266,1431-266.1641
MEAN YALUE

TIME SPAN

223,1958-223.2204
230,2316-231.0136
237,2206-238.0012

266,1431-266,1641
NEAN VALUE

201 1
|

NUK |
200 1
201 1
200 1
201 1

[

¢ 5, DUBLIN SHR, STATISTICS §

MONITOR (SERIAL NO, 2220)

NEAN TDA (5D1)(SD2) DEL]

DELD | MEAM TDB (5D])(SD2)

DEL{

13822,827¢ 13)( 24) 70,055 0,000 1 30157.234¢ 21)( 29) 0,044
13822.897( 21)C 39) 0,016 0.070 | 30157.263( 12)( 36) 70.013
13822,861( 17)( 36) 70,020 0.034 | 30157.268( 16)( 34) 70,010
13822,941C 11)C 19) 0,060 0.114 | 30157,347( 12)( 19) 0.069

13822.881( 49)( 58)

1 30157.278( 48)( 37)

MONITOR (SERIAL HO, 1017)

MEAN TDA (SD1)(SD?)  DEL{
13822,880( 13)( 24) 0,034
13822,920¢ 23)( 34) 0.006
13822,909( 14)( 27) ~0.004
13822,947¢ 11)¢ 1% 0,033
13822,914¢ 28)( 38)

DELD | MEAN TDB (SD{)(SD2)
0,000 | 30157,361( 19)( 28) ~0.003
0,040 | 30157,36%( 11)( 28) 0,005
0,029 | 30157.,362( 13)( 28) ~0.002
0,067 1 30157.365¢ 11)( 20) 0.001

DEL{

1 30157.,3840 3)( 26)

VAN SITE DUBLIN SHR,

NEAM TDA (SD1)(SD?) DEL{
13704,454( 13)( 13) 70,043
13704.524( 24)( 24) 0,028
13704.487( 14)( 14) 70,009
13704,522( 10)( 18) 0.025
13704.,497¢ 33)( 18)

DELD | MEAM TDB (5D{)(5D2)
0,000 | 30489.831( 23)( 23) ~0.017
0,071 | 30489,838( 15)( 13) 70,010
0,034 1 30489.841( 15)( 15} ~0.007
0,068 | 30489.881( 14)( 21) 0.034

DEL{

1 30489.848( 23)( 30)

DIFFERENCE DUBLIN SHR, - NONITOR (SERIAL HO, 22720)

DIFF TDA(SD{)(SD2) DEL{

"118,373( 23)( 34)

DELD |

T118,373C 1 18) 0,012 0,000 |
T118,372¢ 15)( 31) 0,012 0.001 |
"118.374¢ 10)( 28) 0,011 70,001 |
T118.419¢  5)( 20) 70,035 T0.046 |

DIFF TDB(SD{){SD})

332.597C 123¢ 20)
332,5750 19 3D
332,5730 1N ( 3
32,5340 7 21)
I 332,597(0 2600 17)

DEL{
0.027

DIFFERENCE DUBLIN SHR, - MOMITOR (SERIAL HO, 1017)

DIFF TPA(SD]1)(SD?)  DEL]

“118.417¢ 15)¢ 26)

DELD |
“118,426( 7)( 18) T0.009 0,000 |
“118.395¢ 11)( 24) 0,022 0,031 |
"118.,422( 93¢ 21) 70,005 0.004 |
“118.425¢ 5)C 20) 70,008 0.001 |

DIFF TDB(SD])(SD2)  DEL]

I 332,483( 23)( 32)

DELD

0,000
0.029
0,034
0.113

DEL
0.000
0,008
0.001
0,004

DELD
0.000
0,007
0,009
0,050

DELD
0,000

0,005 ~0.022
0.003 70,024 1
70,035 70,063 |

DELD

!
|

|

332,4700 163( 23) 70,013 0,000 |
332.4680 11)( 23) 70,015 70,002 |
332,478( 13)( 23) 0,005 0.008 |
332,5160 9L 23) 0,033 0.047 |

118

RHO

70,451
0.140
0.393
0,557
0,140

RHO

70,415
0,314
0,204
0,505

0,202

RHO
~0.538
0.429
~0.045
0,513
0,084

RHO

0,313
0.371
0.324
0.137
0.287

RHO
0,220
0.098
0,124
0,025
0.117



TINE SPAN NUK
224,1619-224,1835 44
231,1402-231.1441 13
231,1713-231.1848 30
238,1322-238,1528 40

266.+1923-266,2133 175
MEAN VALUE

TIME SPAN NUM

224,1619-224,1835 M4
231,1402-231,1441 13
231.1713-231,1848 30
238,1322-238.1528 40

266,1923-266,2133 175
MEAN VALUE

TIME SPAN NUK
224,1619-224.1835 216
231,1402-231.1441 59
231,1713-231,1848 150
238.1322-238.1528 200

266,1923-266,2133 201
MEAN VALUE

TIME SPAN NUN
224,1619-224,1835 216
231.1402-231.1441 59
231.1713-231.1848 150
238,1322-238.1528 200

266,1923-266,2133 201
NEAH VALUE

TINE SPAN HUM

224,1619-224,1835 216
231,1402-231,1441 59
231,1713-231.1848 150
218.1322-238,1528 200

266,1923-266,2133 201
NEAN VALUE

— - — — — — - — — — — — — . - - a— - om= - — — - — —

—— ——— —— — —

¢ 4, MEDWAY HEAD STATISTICS §

NONITOR (SERIAL NO, 2290)

MEAN TDA (SD])(SD2) DEL]{ DEL? | MEAM TDB (SD1)(SD?) DEL] DEL?
13822,824( 12)( 32) 70,051 0,000 | 30157,222¢ 9)( 31) ~0.038 0,000
13822.885( 10)( 32) 0,010 0,062 | 30157,233¢ 13)( 31) 70,026 0.012
13822.884( ) 32) 0,009 0.040 1 30157,225( 21)( 3 70,035 0,003
13822.848( 14)( 31) 70,007 0,044 | 30157.274( 18)( 33) 0,014 0,051
13822,915( 8)C 17) 0,039 0.091 1 30157,345( 12)( 19 0,085 0,123
13822,875( 33)( 44) 1 30157,260( 52)( 60)

NONITOR (SERIAL MO, 1017)
MEAN TDA (SD1)(SD?) DEL] DELD | MEAM TDP (SD{)(5D2) DEL{ DELD

13822.,885( 10)( 26) 70,021 0,000 | 30157.347( 10)( 26) 70,007 0.000
13822,902¢ 6)( 25) 70,004 0,017 | 30157.342( 11)( 24) 70,012 ~0.006
13822,906( 6)C 23) 0,000 0,021 | 30157,336¢ 22)( 30) 0,017 ~0.011
13822,914( 12)( 25) 0,008 0,029 | 30157.370( 15)( 26) 0.016 0.023
13822,922( 8)( 17) 0.016 0.037 | 30157,374( 12)( 20) 0.020 0.027
13822,906¢ 14)( 27) I 30157.354¢ 17)( 31)

VAN SITE KEDWAY HEAD

MEAN TDA (SD{)(SD?) DEL] DEL? | MEAN TDB (SD1)(5D2) DEL{ DEL)
13616,339¢ 11)( 11) 0,046 0,000 | 30541.893¢ 9 ( 9 70,004 0,000
13614,415C 8)( B8) 0,030 0.076 | 30341.870( 93(C 9) 70,027 ~0.023
13616, 415C &)X( 6) 0,030 0,076 | 30541.858( 20)( 20} ~0.039 ~0,035
13616,376¢ 14)( 14) 70,009 0,037 | 30541.915( 25)( 25) 0,018 0,022
13616,381C 73( 17) ~0.004 0.042 | 30541.950( 17)C 27) 0,053 0.057
13616,385¢ 32)( 34) 1 30541,897( I7)( 41)

DIFFERENCE MEDWRY HEARD - MOHITOR (SERIAL KO, 2220)
DIFF TDA(SD1)(SD2) DEL{ DEL? | DIFF TDB(SD{)(S5D2) DEL{ DEL?
~206.485( 10)( 26) 0,005 0.000 | 3B84,671C 9)( 25) 0.034 0.000
"206,470C 10)( 27) 0,020 0,015 1  384,636¢ 11)( 28) 70,001 70,035
“206,470( 10)( 26) 0,021 0.016 1  3B4.633( 12)¢ 26) 0,004 70,038
"206,492( 10)¢ 23) 70,002 70,007 | 384.,641( 1730 29) 0,004 70,029
T206,5340 7)( 21) T0.044 T0.049 §  3B4.405¢ 14)( 27) 70,032 T0.066
"206.,485( 26)( 36) 1 384,671( 24)( 3&)

DIFFEREHCE MEDWAY HEAD - MONITOR (SERIAL MO, 1017)
DIFF TDA(SD])(SP?) DEL{ DEL? | DIFF TDB(5D{)(5D?) DEL] DEL?

T206,546( 8)( 21) 70,025 0.000 1 384,346 93( 22) 0.003 0.000
T206.487( 8)( 21) 0.033 0,059 |  384.528( 10)( 20) 0.016 0,018
T206.491C 73( 20) 0,030 0,055 |  384.522¢ 11)( 20) 70,022 70,025
~206,338( 8)( 20) 70,017 0,008 |  384.5446( 15)( 23) 0.002 0,000
T206.341C 6)( 21) T0.021 0,005 | 3B4.,576( 16)¢ 29) 0,033 0.030
“206,521( 29)( 35) 1 384.544( 21)( 3D

|
|
|
|
1
|

— e — — — - — — o —— — o —— -
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RHO
0.379
0.488

70,204
0,750
0,063
0,293

RHO

0,256
70,039
70,091

0,513

0,075

0.140

RHD
0.210
0,208

“0.175
0,374
0.448
0.213

RHO
0,314
0,376
0,202
0165

70,403
0.131

RHO

0,153
“0.164
0.058
0.211
~0.331
70,013



224,2012-224,2218
231.2113-231,2319 40 |
238,1701-238,1907 40 |
267.,1246-267,1456 176 |

224,2012-224,2218 200
231,2113-231,2319 200
238,1701-238.1907 200
267,1246-267,1456 201

224.2012*224.2213
231,2113-231.2319
238.1701-238.,1%07
267,1246-267.1456

4 7, W,HEAD LIV, STATISTICS §

MONITOR (SERIAL HO, 2220)

NUM | MEAM TDA (SD1)(SD?) DEL{ DELD | MEAN TDB (S5D{)(SD?) DEL{ DEL? |
40 | 13822.822( 20)( 33) 0,055 0,000 | 30157.230( 16)( 31) ~0.031 0.000 |
13822,866( 18)( 43) 70,011 0,044 | J0157.216( 18)( 41) ~0,045 70,015 |
13822,866( 16)( 31) 70,011 0,044 | 30157,264( 14)( 30) 0.003 0.033 |
13822,954( 12)( 19) 0,077 0,132 | 30157,334( 11)( 19) 0,073 0.104 |

13822.877( 55)( 64) I 30157.261( 33)( 61)

MONITOR (SERIAL NO, 1017)

NUM | MEAM TDA (5D{)(SD?) DEL{ DELD | MEAN TDB (SD{)(SD2) DEL] DEL)
224,2012-224,2218 40 |
231,2113-231,231%
238.1701-238,1907 40 |
267,1246-267,1456 176 |

13822.883( 22)( 31) 70,031 0,000 | 30157.349( 14)( 27) 70,002 0.000
136822,888¢ 11)( 31) 70,026 0,005 | 30157.339( 11)( 29) ~0.011 ~0.009
13822,921( 15)¢ 25} 0,007 0,038 | 30157.356( 14)( 25) 0.006 0.008
13822,963C 11)C 19) 0,049 0,080 | 30157.357( 9)( 192 0,007 0.009
13822,914( 37)( 46) 1 30157.350C 8)( 26)

VAM SITE W,HEAD LIV,

NUM | MEAN TDA (SD{)(SP2) DEL{ DELD | MEAM TDB (SD{)(SD2) DEL{ DELD
224,2012-224,2218 200 |
231,2113-231,2319 200 |
238,1701-238,1907 200 |
267,1246-267.,1456 201 |

13554.586( 22)( 22) ~0.047 0,000 | 30586.912( 14)( 14) 0.031 0,000
13554,640( 12)( 12) 0,007 0,053 | 30984.841( 11)( 11) 70,039 70,071
13554,627( 16)( 18) 70,006 0,040 | 30586.859( 11)( 11) 70,022 ~0.054
13554,679¢ 10)( 19) 0,046 0,093 | 30586,911( 16)¢ 25) 0,030 ~0.001
13554.633( 38)( 42) 1 30586.881( 36)( 40)

DIFFERENCE W, HEAD LIV, - WONITOR (SERIAL HO, 2270)
DIFF TDA(SD1)(SD7) DEL{ DEL? | DIFF TDB(5D{)(SD2) DEL{ DEL)
T268,236C ( 22) 0,008 0,000 |  429.482( 18)( 27) 0.062 0,000
T268.226( 14)( 34) 0,018 0,010 |  429.624( 23)( 3B) 0,005 ~0.057
T268,240C )( 24) 0,005 70,003 |  429.595( 11)( 24) ~0,025 ~0.087
T268.275(C 6)( 20) T0.031 0,039 | 429.576( ©)( 24) 70,043 T0.105
T268,236( 21)( 3B I 429.682( 46)( 54)

DIFFERENCE W,HEAD LIV, - MONITOR (SERIAL NO, 1017)

DIFF TDA(SD1)(SD?) DEL{ DELD | DIFF TDB(SD{)(SD?) DEL] DEL?
248,970 B)( 19) “0.016 0,000 | 429,563 14)( 24) 0,033 0,000
T268,2480 8)( 25) 0,033 0,049 | 429.502( 18)( 27) 0,029 ~0.042
“268,294( 7)( 18) 70,014 0,003 |  429,302( 11)¢ 20) ~0.028 ~0.061

T268,283( 6)( 21) 70,003 0.013 | 429.553( 12)( 26) 0.023 70,010 |

"268.281( 23)( 31) 1 429,530¢ 333( 41)

——— —— —— — —
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RHO
0,399
0,174
0,029
0,366
0,242

RHO

0.415
0,132

~0,083

0
0,238
0.175

RHO

~0.231

0,201
0.111
0,253
0.084

RHO
0,073
0,445
0,258
0,273
0.263

RHO
0,063
0.179
0.218
0,337
0,199



225.1624-225.1842
232,0044-232,0250 41 |
238,2029-238,2236 40 |
267.1631-267.1841 175 |

225,1624-225,1842 213 |
232,0044-232,0250 200 |
238,2029-238,2236 200 1
267,1631-267,1841 200 |

225,1624-225.1842 213 |
232,0044-232,0250 200 |
238,2029-238,2236 200 |
267.1631-267,1841 200 |

225,1624-225,1842 213
232,0044-232,0250 200
238,2029-238.2236 200
267,1631-267,1841 200

4 8, PORT JOLI STATISTICS ¢

MONITOR (SERIRL RO, 2220)

MUM | MEAN TDA (SD{)(SD?) DEL{ DELD | NEAN TDB (5D{)(SD2) DEL{ DELD
225,1624-225.1842 M4 |
232,0044-232,0250 41 |
238,2029-238,2236 40 |
267,1631-267,1841 175 |

13822,813( 14)C 27) 70,065 0.000 | 30157,247¢ 23)( 34) 70,030 0.000
13822,906( 19)( 42) 0,028 0,093 | 30157,230( 13)( 38) 70,047 ~0.017
13822,854( 11)¢ 34) 70,024 0.041 | 30157,281( 12)( 34) 0.005 0.035
13822,938( 13)¢ 20) 0,060 0.125 | 30157.348( 200( 25) 0,072 0.102
13822,878( 53)( 64) 30157.276( 52)( 62)

MONITOR (SERIAL NO, 1017)
MEAN TDA (SD1)(SD?) DEL] DEL) | MEAM TDB (SD{)(SD2) DEL{ DELD
13822,864( 16)( 26) ~0,048 0,000 | 30157.356( 18)( 28) 0.000 0,000
13822,931( 13)( 34 0,019 0.067 | 30157.339C 8)( 30) ~0.017 0.017
13822,907¢ 7)( 23) 70,005 0.043 | 30157.370( ™ ( 23) 0.014 0,014
13822,945¢ 12)( 20) 0,033 0,081 | 30157,360( 213( 26) 0.004 0.004
13822.912( 35)( 44) | 30157.356( 13)( 30)

VAN SITE PORT JOLI
MEAN TDA (SD]1)(SD?) DEL{ DELD | MEAN TDB (SD1)(SD?) DEL] DEL?

13466,374( 12)( 12) 70,057 0,000 | 30635.801( 31)( 31) 0.024 0,000
13466,479¢ 15)( 15) 0,048 0,105 | 30635,738( 10)( 10) 70,039 ~0.064
13466, 4140 73 7) 70,018 0.040 | 30635.774C 91C %) 70,003 70,027
13466,459¢ 13)( 21) 0,027 0.085 1 30435,796( 21)( 29) 0.018 70,006
13466432 A7)( 49) 1 30635.777C 29)( 36)

DIFFERENCE PORT JOLI - NONITOR (SERIAL NO, 2220)
DIFF TDA(SD1)(SD?) DEL{ DEL) | DIFF TDB(S5D1)(5D2) [DEL] DEL]
“356,439C 9( 21) 0,007 0,000 |  478.355( 13)¢ 25) 0.054 0,000
“356,427¢ 1)( 34) 0,019 0,012 1 478,509( 13)( 32) 0,008 70,046
“356.440( 9)( 28) 0,006 T0,001 | 478,493 10)¢ 28) 70,008 0,062
“356.,479¢ 6)( 22) 0,033 70,040 |  478,447( 11)( 25) 70.054 70,108
“356.439( 23)( I I 478.555( 44)( 52)

DIFFEREMCE FPORT JOLI - MONITOR (SERIAL NO, 1017)

DIFF TDA(SD{)(SD?) DEL{ DELD | DIFF TDB(SD{)(5D?) DEL] DELD
“326,490¢ 10)( 20) 70,010 0,000 |  478,445( 17)( 24) 0.024 0,000
“356.451¢ 11)¢ 28) 0,029 0,039 | 478,399( 9)( 26) 70,022 ~0.047
“356.493C 2 ( 19) 70,013 T0.003 | 478.404( 9)( 20) 0,017 ~0.041
"396,486( 6)( 22) 70,006 0,004 |  478,435( 11)( 26) 0,014 70,010
“356,480( 19)( 30) I 478,421 23)( ID)

|
1
1
|
|
|

— e —— — — —

|
|
!
|
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RHO

“0.,228

0.656
0.271
0.019
0.179

RHO

~0.423

0,484
0.083

~0.0%6

0,012

RHO

~0.381

0.451

~0,048

0,036
0,015

RHO
0,328
0.452
0.271
0.229
0.320

RHO
0,469
0,343
0,229
0,368
0,352



TINE SPAN NUK |
225,2117-225,2323 40 |
232,1657-232,1903 40 |
238,2353-239,01460 40 |

267,2128-267.2338 176 |
MEAN VALUE i

TIME SPAN  NUN |
225,2117-225.2323 40 |
232,1657-232,1903 40 |
238,2353-239.0160 40 |

267,2128-267,2338 176 |
MEAN VALUE

—

TIME SPAM HUM |

225:2117-225,2323 200 |
232,1657-232,1903 200 |
238,2353-239,0160 200 |

267,2128-267.,2338 201 |
MEAN VALUE ]

TIME SPAN HUN

225,2117-225,2323 200
232,1657-232,1903 200
238,2353-239, 0150 200

267,2128-267,2338 201
MEAN VALUE

— o —— —

TINE SPAN NHUN
225,2117-225,2323 200
232,1657-232.1903 200
238,2353-239.0160 200

267,2128-267,2338 201
MEAN VALUE

— o — — —

4 9, W HEAD LOK, STATISTICS ¢

MONITOR (SERIAL NO, 2220)

MEAN TDR (SD1)(SD2) DEL
13822.815( 10)( 23) 70,055
13822.,890( 21)( 44) 0,020
13822.859( 17)( 44) ~0,011
13822,916( 8)( 19) 0,046
13822.8700 43)( 59)

DELZ | MEAM TDB (SD{)(SD2)
0,000 1 30157,235( 23)( 31) 70,025 0.000
0.075 1 30157.221( 14)( 41) 70,039 ~0.014
0,044 | 30157.269( 18)( 45) 0,008 0.034
0.101 | 30157.317¢ 18)( 24) 0,054 0.081

1 30157,261( 42)( 56)

NONITOR (SERIAL HO, {017)

MEAN TDA (SD1)(SD?)  DEL{
13822,873( 10)( 22) 70,032
13822,913¢ 13)( 32) 0,008
13822,910¢ 11)( 33) 0,005
13822,923( 8)( 18) 0.019
13822,905¢ 22)( 35)

DELD | MEAN TDB (5D{)(SD?)
0,000 | 30157.361¢ 14)( 24) 0,012 0,000
0,040 1 30157.336( 11){ 30) ~0.013 ~0.025
0,037 1 30157.356( 12)( 32) 0.006 ~0.006
0,050 1 30157.345( 14)( 22) ~0.004 ~0.016

I 30157,350¢ 11)¢ 29)

VAN SITE W HEAD LOK,

MEAN TDA (SD{)(SD2)  DEL{
13353,358( 12)0 12) 70,043
13353, 433( 19 19) 0,032
13353.391C 8)( 8) 0,010

13353.422¢ 7)( 18) 0.021
13353.,401( 33)( 38)

DIFFERENCE W,HEAD LOK, - KONITOR (SERIAL HO, 2220)
DELY |
“469.457C 910 19) 0,012 0,000 |
“469.457( 14)( 34) 0,012 0.000 |
T469.469( 15)( 36) 0.001 0,011 |
“A6%,494( 6)( 22) 70,025 T0.037 1

DIFF TDA(SD]1)(SD?)  DEL]{

"469.457( 17)( 34)

DIFFERENCE W,HERD LOK, - MOHITOR (SERIAL HO, 1017)
DELD |
T469.515¢ 8)( 18) 70,011 0,000 |
T469.480( 10)( 26) 0,024 0,035 |
T469.519( 10)( 27) 70,015 70,004 |
“469,502¢C 6)( 22) 0.002 0,013 |

DIFF TDA(SD{)(SD?) DEL{

“469.504( 18)( 29)

DEL? | MEAN TDB (5D1)(5D2)
0,000 1 30711.278¢ 38)( 38) 0.033 0,000
0,074 1 30711, 211C 11)( 11) 70,034 ~0.067
0,032 1 30711.,234( 16)( 14) 70,011 70,043
0.063 1 30711.258( 52)¢ 56) 0,012 70,020

1 30711,245( 29)( 43)

DIFF TDB(5D{)(5D2)

354,042 3I7)( A1)
553,990 11)( 33)
933,966( 16){ 37)

I 554,042( 43)( 62)

BIFF TDB(SD1){5D2)
953,917¢ 35)( IN
533,875( N 24)
353.879C 11)( 27)
3 912¢ 56)( 61)

I 553.896( 22)( 46)

DEL{ DEL?

DEL{ DEL)

DEL{ DELD

DEL{  DEL?
0,038 0,000
0,005 70,052

“0.019 T0.077
553.941( 57)( 62) 70,044 70.101

DEL{ DEL)
0.021 0.000

70,021 70,042
70,017 70,038

0,017 70.004

!
|
1
|
|

— e — = — — — e — — — ——
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RHO

“0.498
0.449
0.528
0.318
0.199

RHO
70,381
0.322
0,220
0,545
0.177

RHO
~0.,366
0,410
0,270

0,067
0,095

RHO

70,005
0,432
0,583
0.154
0,292

RHO

0,150
0,332
0,358
0,045
0,276



TIKE SPAN
226,1535-226,1741
232,1252-232,1458

239.1301-239,1507
NERN VALUE

TIME SPAN
226,1535-226,1741

HUK |
40 1
40 1
41

1

HUM |
401

232,1252-232,1458 40 |

239,1301-239,1507
MEAN VALUE

TINE SPAN
226,1535-226,1741

219,1301-239.1507

i

NUM
200

200

268,1207-268,1423 203

MEAN VALUE

TIME SPAN

226,1335-226,1741
232,1252-232,1458

|
!
232,1252-232,1458 200 |
|
|
|

HUK |

200 |
200 1

239.1301-239,1507 200 |

MEAN VALUE

TIME SPAN
226,1535-226,1741
232,1252-232,1458

239,1301-239,1507
MEAN VALUE

HUK |
200 |
200 1

200 |
1

123

¢ 10, INGOMAR CM, STATISTICS §

MOMITOR (SERIAL NO, 2220)
MEAN TDA (SD1)(SD?) DEL] DELD | MEAN TDB (SD1)(SD?) ©DEL] DEL? | RHO

13822,808( 14)( 40) 0,049 0,000 | 30157.237( 14)( 40) 70,004 0.000 | 0,334
13822,894( 16)C 41) 0.038 0.087 1 30157.221( 17)( 41) ~0.021 70.016 | 0.728
13822,86B( 12)¢ 30) 0,011 0,060 | 30157.267¢ 19 ( 32) 0,025 0.029 | 0.025
13822,857( 44)( 38) I 30157.242( 23)( 44) I 0,362

MOMITOR (SERIAL NO, 1017)
MEAN TDA (S5D{)(SD?) DEL{ DEL? | MEAN TDB (5D1)(SD?) DEL] DEL? | RHD

13822.869¢ 10)( 29) ~0.033 0,000 1 30157,359¢ 10)( 29) 0.009 0.000 | 0.281

13822,9200 12)( 32) 0,019 0.051 | 30157.335( 14)( 31) ~0.015 ~0.024 | 0.707

13822,915(¢ 11)¢ 23) 0,014 0,047 | 30157.,3346( 18)( 27) 0.006 ~0.003 1 0.056
|

13822,901( 28)( 40) I 30157,350¢ 13)( 32) 0,348
VAN SITE INGOMAR CK,
MEAN TDA (SD{)(SD?) DEL{ DELD | MEAM TDB (S5D1)(SD?) DEL] DEL? | RHD
13285,4677¢ 13)( 13) 70,052 0,000 | 30783,358¢ 12)¢ 12) 0.013 0.000 | 0.287
13285,760¢ 11)¢ 11) 0,031 0,083 | 30783.312( 15)( 15) 70,033 0,046 | 0.504
13285,717¢C 11)C 11) 70,013 0,040 | 30783.348( 22)( 22) 0,002 0,011 | 0.119
13285,764¢ 9)( 14) 0,035 0,087 | 30783.363( 39)¢ 43) 0,017 0.004 | 70,405
13285.730( 41)( 43) 1 30783.343( 23)( 3D 1 0,126
DIFFERENCE INGOMAR CM, - MONITOR (SERIAL HO, 2220)
DIFF TPA(SD1)(SD?) DEL] DEL? | DIFF TDB(SD{)(SD?) DEL] DEL) | RHO
TS37.430( 1) 3 0,008 0,000 | 826.121¢ 11)( 32) 0,023 0,000 | 0.260
“937,1340 1D I 0,004 70,004 | 626.,091( 143( 33) 70,007 70,030 | 0,353
T537,1510 10)( 25) 70,012 70,020 |  426.,081( 10)( 23) 0,017 70,040 | 70,018
“937,130¢ 11)( 32) I 626,1210 21)( 3N I 0,266
DIFFERENCE INGOMAR CM, - MONITOR (SERIAL NO, 1017)
DIFF TDA(SD{)(SD?) DEL{ DEL? | DIFF TDB(SD{)(5D2) DEL{ DEL? | RHD
“537,191¢ 10)( 24) 0,008 0,000 | 426,000 10)( 24) 0,010 0,000 | 0©.335
“937.160C T( 26) 0,023 0,031 | 625,978( 10)( 25) ~0.012 70.022 1 0.202
"537.198C (19 70,015 70,007 | 425.992¢ 10)( 20) 0,002 70,007 1 T0.014
|

T937.183( 21){ 31) 1 625,990C 11)( 26) 0.174



TIKE SPAN NUN

|
292,1754-252,1756 1 |
252,1915-252.1918 1 |
292,1231-292,1236 8 |
292,1840-292,1846 8 |

MEAN VALUE |

TINE SPAN NUK
252,1754-252.,1756 1
252,1915-252.1918 1
292,1231-292.1236 8

8

292,1840-292.1846
MEAN VALUE

TIME SPAN NUN |
202,4754-202.1756 6 )
252,1915-252.1918 7 |
273.1411-273.1417 16 1
292,1230~292,1236 15 |

292,1840-292.1846 14 |
MEAN VALUE

TINE SPAN NN |
252,1754-252,1756 6 |
252,1915-252.1m18 7 |
292,1231-292,1236 12 |

292,1840-292.1846 14 |
MEAH VALUE i

TINE SPAN

252,1754-252, 1756
252,1915-252,1918
292,1231-292,1236

292,1840-292,1846
MEAN VALUE

&N\l&g

-

¢ 11, DEVILS ISLD STATISTICS §

MONITOR (SERIAL NO, 2220)
MEAM TDA (SD1)(SD2) DEL| DELD | NEAN TDE (SD{)(5D2) DEL] DEL)
13822.890( 0)( 10) ~0.062 0.000 1 30157.320¢ 0)( 200 0,007 0.000
13822,920¢ 0)( 10) 70,032 0.030 | 30157.300¢C 0)( 10) ~0.013 70.020
13823.020¢ 8)( 19) 0,068 0.130 | 30157.314¢C 5)( 17) 0,001 ~0.006
13822,979¢ 12)( 18) 0,027 0.089 | 30157.318( 12)( 18) 0,005 ~0.002
13822,952( 3N ( 60) 1 30157,313C 9)( 19)

MONITOR (SERIAL KO, 1017)
MEAN TDA (SD{)(5D2) DEL] DELD | MERW TDB (SD{)(SD?) DEL{ DEL?
13822,900( 0)( 20) 70,035 0,000 | 30157.350( 0)¢ 20) 0.012 0.000
13822,930( 0){ 20) 70,025 0,030 I 30157,320¢( 0)( 10) ~0.016 70,030
13823,.011( 7)( 19 0,056 0,111 | 30157,336( 3)( 17) 0.000 70,014
13822,980( 10)( 18) 0,025 0.080 | 30157.33B( 8)( 20) 0.002 ~0.012
13822,955( 50)( 54) 1 30157,336( 12)( 21)

HELICOPTER SITE DEVILS ISLD

NEAN TDA (S5D{)(SD?) DEL] DELD | MEAN TDB (SD{)(S5DQ) DEL{ DEL)
13866,750¢ &)C 6) 0,027 0,000 1 30121.083( S5)( 5) 0.026 0,000
13848,763¢C 8)( 8) 0,014 0,013 | 30121,036( 11)( 11) 70,024 ~0,049
13866,767¢ 21)( 27) 0,010 0.017 1 30121.101C 22)( 29) 0.041 0.014
13864,804( 43)( 49) 0,030 0,056 | 30121.031( 24)( 30) 0,029 ~0,054
13866,797¢ 15)( 29) 0,020 0,047 { 30121,045( 19)C 29) ~0.014 ~0.040
13866,777¢ 24)( 3N 1 30121,059( 31)( I

DIFFERENCE DEVILS ISLD - MONITOR (SERIAL NO, 2220)

DIFF TDA(SD{)(SD?) DEL{ DEL? | DIFF TDB(SD1)(SD?) DEL] DEL?
A3,857¢ (10 0,027 0,000 1 ~36,23BC 6)( 16) 0.025 0.000
43,847¢ 10)( 13) 0,017 70,010 1  ~34.264¢ 11)( 15) 70,002 70,026
43,800 93( 26) 70,031 0,057 1 T36,274C 11)( 23) 70,012 70.036

43.818( 17)( 32) 70,013 70,040 | 736,273 16)( 30) ~0.011 70,035
A3.857¢ 2n( ) I 736.,2380 IN( 27)

DIFFERENCE DEVILS ISLD - MONITOR (SERIAL MO, 1017)
PIFF TDA(SD])(SD2) DEL{ DELD | DIFF TDB(SD1)(SD2) DEL] DELD

A3.849C 7)( 18) 0.022 0,000 | "34.261C ¥ 17) 0,022 0.000
43.836( 11X 19) 0,008 70,013 |  ~36.284( 11)( 17) 70,001 ~0.023
43,810( 8)( 25) 70,018 0,039 | ~36.296( 93( 22) 70,012 70,035
43,816 15)( 32) 70,012 70,034 | 736,293 16)( 32) 70.010 70,032
43.828( 18)¢ 30) I 736.284( 16)( 28)
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0.000
0.000
0.366
0,829

0.598

RHO
0,000
0.000

“0.119
0.715
0.298

RHO
0,000
70,024
0.896
0.853
0,160
0,313

RHO
“0.133
70,178

0,544
70,263
70,013

RHO

0.410
~0.148
0.217
70,394
0.022



TIME SPAN NUN |
252,1805-252.1807 2 |
252,1906-252,1909 2 |
292,1244-292,1250 8 |
292,16828-292,1833 8 |

MEAN VALUE |

TIME SPAH  HUM |
252,1805-252,1807 2 |
252,1906-252,1909 2 |
292,1244-292,1250 8 |
81

[

292,1828-292.1833
MEAN VALUE

TIME SPAN NUM

252,1805-252.1807
202,1906-252, 1909
273,1426-273,1432 1
292,1244-292,1200 1
1

292,1828-292,1833
MEAN VALUE

TIME SPAN NUM

252,1805-252,1807 &
252,1906-252,1909 7
292,1244-292,1250 14

4

1
292,1828-292,1833 1
MEAN VALUE

TINE SPAN NUM |

252,1805-252.1807 6 |
252,1906-252,1909 7 |
292,1244-292,1250 14 |

292.1828-292,1833 14 |
MEAN VALUE |

0 12, SAMBRO ISLD STATISTICS ¢

MONITOR (SERIAL HO, 2220)
MEAN TDA (5D]1)(SD?) DEL{ DEL? | MEAH TDE (5D1)(SD2) DEL}
13822,880¢ 14)( 21) ~0.073 0,000 | 30157.295( 7)( 17) 70,012
13822,915¢C 7)( 21) 0,038 0.035 | 30157,300¢ 0)( 10) ~0.007
13823,026¢ 4( 15) 0,073 0.146 | 30157,315¢ SH( 15) 0.009
13822,990¢ 15)( 23) 0,037 0,110 | 30157.317( 13)( 23) 0,010
13822,953( 67 ( 70) 30157,307¢ 11)( 20)

MONITOR (SERIAL NO, 1017)
MEAN TDA (SD1)(SD?) DEL{ DELD | MEAM TDB (S5D1)(SD?) DEL]
13822,890( 14)( 24) 0,068 0.000 | 30157.313( 7)( 21) 70,013
13822,930( 0)( 16) 70,028 0.040 | 30157,320( 0)( 16) ~0.008

13823.,017¢ 6)( 19) 0,059 0,127 1 30157.338( 3)( 19) 0.010
13822,994C 17)( 30) 0,036 0,104 | 30157,340( 12)( 28) 0.011
13822,958( 38)( 62) 30157,328( 12)( 25)

HELICOPTER SITE SAMBRO ISLD

MEAN TDA (SD])(SD2) DEL] DELD | MEAH TDB (SD1)(5D2) DEL{
13802.002¢ 25)( 25) ~0.117 0.000 | 30154,253( 16)( 16) ~0,030
13802,043¢ 8)( 8) 70,075 0.041 1 30154,264( 5)({ %) 70,019
13802,204( 21)( 28) 0.086 0,203 | 30154.315( 5)( 18) 0,032
13802,216¢ 15)¢ 25) 0,098 0,214 | 30154,303( 20)( 28) 0,020

13802,127¢ 18)( 25) 0,009 0,125 | 30154,279( 93)(158) ~0.,004
13802, 118( 95)( 98) I 30154,283( 26)( 77
DIFFERENCE SAMBRO ISLD - MONITOR (SERIAL NO, 2220)

DIFF TDA(SD{)(502) DEL{ DEL? | DIFF TDB(SD{)(SD?) DEL{
~20.877¢ 253¢ 28) T0.023 0.000 |  ~3.042( 18)( 23) ~0.011
"20.870¢ &)( 18) ~0,016 0,007 | “3.035¢ 43¢ 11) 70,004
T20.810( 16)¢ 28) 0.044 0.067 | “3.012( 213¢ 31) 0,019
~20.860¢ 22)¢ 32) 70,005 0,017 | “3,035( 98)(161) ~0,004
~20,877( 30)( 41) | “3.042( 13){ 84)

DIFFEREHCE SAMBRO ISLD - MONITOR (SERIAL MO, 1017)

DIFF TDA(SD1)(SD2) DEL] DELD | DIFF TDB(SD{)(SD2) DEL{
~20.887¢ 25)( 30) ~0.029 0.000 | “3.061( 16)¢ 23) 70,010
~20.885C S5)( 15) 70,028 0.002 1 T3,056( S)( 13) 70,004
~20.801( 15)( 29 0,057 0,086 |  ~3.035( 22)( 33) 0,017
T20.858( 270( 39) 0.000 0,030 | "3.054( 99)(163) T0,003
“20,838( 40)( 50) ! “3,052( 12)( 8%)
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DEL? | RHO
0,000 1 ~0.500
0.005 1 1.000
0,020 1 0.480
0.022 1 0,836

I 0.454

DEL? | RHD
0,000 1 0,500
0,005 1 1,000
0,023 1 0.481
0,025 | 0,833

I 0.734

DEL? | RHO
0.000 1 0,521
0,011 | 70,303
0.062 1 0,336
0,050 1 70,046
0,025 1 0,736

I 0,249

DEL? | RHO
0,000 1 0.381
0.007 1 70,023
0,030 | 0.029
0,007 | 0.845

10,303

DELD | RHO
0,000 1 0,496
0,006 1 70,249
0,026 1 70,004
0,007 1 0.751

|

0.248



TIME SPAN

252,1815-252,1817
252,1857-252,1859
273.1443-273, 1446
292,1258-292,1304

292,1815-292,1821
MEAN VALUE

TINE SPAN

252.1815-252.1817
252.1857-252.1859
273,1443-273, 1446
292,1258-292,1304

292,1815-292,1821
NEAN VALUE

TIME SPAN

252,1815-252,1817
252,1857-252. 1839
273,1439-273, 1446
292,1258-292,1304

292,1815-292.1821
MEAN VALUE

TINE SPAN
252.1815-252,1817
252,1857-252,1859
273,1443-273. 1446
292,1258-292.1304

292,1815-292.1821
NEAN VALUE

TIME SPAN

252,1815-252.,1817
252,1857-252,1839
273:1443-273. 1446
292,1258-292,1304

292,1815-292,1821
MEAN VALUE

O 0O N e N
— - - oan w— a—

wmm.—-ng
- —— ——— —

NUK |

¢ 13, BETTY ISLND STATISTICS ¢

MONITOR (SERIAL NO, 2220)

NEAN TDA (SD{)(SDQ)

13822.875(
13822,960(
13822.968(
13823,010¢
13822.991¢(
13822,961( 52)( 33)

0)( 20)
(19
1N
2013

70 17) 0,086

DEL] DEL) | MEAM TDB (SD1)(SD2) DELY

0,000 1 30157.290¢ 0)( 18) 70,015

0,085 1 30157.300( 0)( 10) 70,005

0.093 | 30157.317¢ 4)( 14) 0.012

0.135 | 30157,293C 4)( 16) 70,012

0.116 1 30157.324C 20 15) 0.019
i 30137,305¢ 19)( 21)

DEL2
0,000
0,010
0,027
0.003
0,034

70,001
0.007
0.050
0,030

MONITOR (SERIAL HO, {017)

KEAN TDA (SD{)(5D2)

13822,885(
13822, 950(
13822, 962(
13822, 997¢
13822.996(
13822,958( 46)( 49)

0)( 20)
8)( 17}
4$( 16)
nein

N 21) 70,073

DEL{ DELD | MEAN TDB (SD{)(SD2)

0.000 1 30157.305(
0,063 1 30157.320(
0.077 1 30157.31%
0.112 1 30157.315¢
0.111 | 30157.344(

I 30157,321¢

DEL]
NC17) 70,016
0)¢ 20) 70,001
N 15) 70,002
5)( 18) 70,005
H1D 0,023
14)( 23)

DELD

0.000
0,015
0,014
0.010
0.039

~0.008
0,004
0,039
0,038

HELICOPTER SITE EETTY ISLND

NEAN TDA (5D])(5D2)

1 137997220 12)( 12) 70,083
13799,8200 12)¢ 12)
13799.818( 14)¢ 21)
13799,845( 10)( 19)
13799,820( 10)( 19)
13799,805( 48)( 51)

DEL{ DELD | NEAM TDB (SD{){5D2) DEL{

0.000 | 30247,310¢ 28)( 28) ~0.017

0,098 1 30247.,281( 20)( 20) ~0.045

0,096 1 30247,397( 60)¢ B6) 0,070

0,124 1 30247,323( 43)( 48) 70,003

0.098 | 30247.321¢ 28)( 33) 70,005
1 30247,327¢ A3)( 65)

DEL?

0.000
~0.029
0.087
0,013
0,011

0,015
0,013
0.041
0,015

DIFFERENCE BETTY ISLND - MONITOR (SERIAL NO, 2220)

DIFF TDA(SD{)(SD2)

“23.4530C AN
"23,138C 12)( 23)

“23,1600  7)( 20) 70,002 0.007 |

T23,165¢ 1) 24)

"23.,172( 103 22) 70,014 70.019 |

“23.14530 13)( 29

DEL] DEL? |

0,005 0,000 |
0,020 0,015 |

DIFF TDB(SD{)(SD?)  DEL{

90,020( 28)( 30) 0.002
89.986( 17)( 19) 70.032
90.034( 10)( 23) 0,036
90,0310 42)( 49) 0.013
89.998( 28)( 34) ~0.020
I 90,020( 27)( 43)

DELD

0,000
70,034
0.034
0,011
~0.022

~0,008 ~0.,013 |

DIFFERENCE BETTY ISLND - MONITOR (SERIAL NO, 1017)

DIFF TDA(SD])(SD2)

“23.1640 15)( 23)
"23.1280 12)( 20
T23.453C 8 2D
T23,152¢ 10)( 23)

“23.477¢ 11 24) 70,022 70,013 |

~23.155¢ 18)( 29)

DEL] DELD |
70,009 0.000 |
0,027 0,036 |
0,001 0.011 |
0,003 0,012 1

DIFF TDB(SD{)(SD?) DEL{

90,004( 31)( 34) 0.004
89.961( 20)( 25) 70,039 70,043
90,052 12)( 24) 0,051 0.047
90.008¢ 41)( 49) 0,007 0,003
89,9770 27)( 36) 70,023 ~0.027
I 90,0000 34)( 49)

DEL)
0,000

— —— — — — — —— —— — — — — on— — - — —— — — — —— — — — —
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RHO

1,000
0,000
0,775
0.743
~0.404
0,528

RHO

0,500
0,000
0,726
0,536
0,654
0,604

RHO

0,776
0,697
0.631
0.431
0.324
0,612

RHO
0,682
0,670
0.840
0,293
0,608
0,619

RHO

0.802
0.711
0,849
0,283
0,509
0,631



TIME SPAN

252,1825-252,1827
252,1849-252,1851
273,1453-273,1456
292,1311-292,1314
MEAN VALUE

TIKE SPAN
252.1825-252.1827
252,1849-252,1851
273,1453-273.,1456

292,1311-292,1314
HEAN VALUE

TIME SPAN

252,1825-252.1827
252.1849-252,1851
273,1453-273,1456

292,1311-292,1314
MEAN VALUE

TINE SPAN
252,1825-252.1827
252,1849-252,1851
273,1453-273, 1456

292,1311-292,1314
MEAN VALUE

TIKE SPAN
252,1825-252.1827
252.1849-252.1851
273.1453-273.,1456

292,1311-292.1314
MEAN VALUE

mN.—-ME
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¢ 14, PEGGY PT,B, STATISTICS ¢

MONITOR (SERIAL RO, 2220)

MEAN TDA (SD1)(SD2) DEL}
13822,890( 0)( 16) ~0.062
13822,950C  0)( 20) 70,002
13822,970C 1)( 18) 0,019
13822,9970 13)( 21)  0.045
13822,952( 46)( 4A9)

DELD | MEAN TDB (SD{)(SD2)

0,000 1 30157,300C 0)( 10) 70,002 0,000
0,060 1 30157,290C 0)( 20) 70,012 ~0.010
0,080 1 30157.,328( 4)( 18) 0,026 0.028
0.107 | 30157.290( 13)¢ 20) 70.012 70,010

1 30157,302( 18)( 25)

MONITOR (SERIAL NO, 1017)

MEAN TDA (SD1)(SD2)  DEL{

13822,949¢ 38)( 43)

DEL? | MEAN TDB (5D1)(SD?)
13822,%00¢ 0)( 20) 0,049 0.000 | 30157,313(
13822,940( 0)( 20) 0,009 0.040 | 30157.310(
13822,966¢ 2)( 17) 0,018 0.066 | 30157.332(
13822,988( 11)( 19) 0,040 0.088 | 30157.314(
I 30157,318(

nea)
0)( 20)
N 16)
N 18)
10)¢ 21

HELICOPTER SITE PEGGY PT B,

MEAN TDA (SD]1)(SD2}  DEL{

DELD | MEAN TDB (SD{)(5D2)

DEL{ DEL)

DEL] DEL)
"0.,003 0,000
~0,008 ~0.005
0,014 0,017
~0.004 ~0,001

DEL]  DEL?

13812,7480 17)¢ 17) 70,093 0,000 | 30325.070¢ 33)( 33) 70,071 0.000
13812,840( 15)(C 13) 70,001 0,092 | 30324,902(329)(329) 70,239 ~0.148
13812,751C 90 17) 70,090 0,002 | 30325.242( 26)( 33) 0.101 0.172
13813.026¢ 12)C 19) 0,184 0,277 | 30325.350¢ 39)( 46) 0,209 0,280

13812,841(130)(131)

DIFFERENCE PEGGY PT,B, - KONITOR (SERIAL NO, 7720}

DIFF TDA(SD{)(SDP2) DEL]{ DELD |
"10.141¢ 18)( 22) 70,032 0.000 |
“10,107(¢ 15)( 22) 0,003 0.034 |
"10,219¢ 10)( 22) 0,110 70,078 |

T9.971C 14)( 25)  0.138 0,170 |
"10,141(104) (106) |

DIFFERENCE PEGGY PT,R, - MORITOR (SERIAL NO, 1017)

DIFF TDA(SD{){SD2) DEL] DELD |
“10.151C 18)( 23) 70,044 0.000 |
“10,099¢ 17)( 23) 0,008 0.053 |
“10.216¢ 10)( 22) 70,109 70,064 |

T9.962¢ 15)¢ 26) 0,145 0.18% |
~10.107(108)(110) {

I 30325141 (1971 (259)

DIFF TDB(SD{)(5D2)
167.770¢ 31 ( 34)
167,610(331)(331)
167.924( 33)( 60)
168.060( 43)( 52)
167.770(194)(259)

DIFF TDB(SD{)(5D2)
167,754( 35)( I9)
167,588(330)(330)
167,914( 28)( I
168,037¢ 43)( 51)
167.,823(195)(238)

DEL{  DEL}
70,071 0,000
~0,231 70,160

0,083 0.154
0,219 0.290

DEL]  DELD
~0,06% 0.000
70,233 70,166
0,090 0.159
0,213 0,282

|
|
|
!
|

— v — — —— —

1
l
]
1
|
|
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RHO

1,000
0,000
0,300
0,729
0,743

RHO
1,000
0.000
0,500
0.794
0,745

RHO

0.412
“0.020
0.699
0,622
0,428

RHO

0,392
~0.068
0,636
0,744
0.431

RHO
0,333
~0,104
0,725
0.708
0.416



TINE SPAN

252,1830-252.1832
252,1845-252., 1847
27341501-273,1504

292,1317-292.,1320
MEAN VALUE

TINE SPAN
252,1830-252,1832
252,1845-252. 1847
273,1501-273, 1504

292,1317-292,1320
MEAN VALUE

TIME SPAN

252.1830-252.1832
252.1845-252,1847
273.1501-273.1504

292,1317-292,1320
MERN VALUE

TIME SPAN

252,1830-252,1832
252,1845-252.1847
273.1501-273, 1504

292,1317-292,1320
NEAN VALUE

TIME SPAN

252,1830-252,1832
252,1845-252.1847
273,1501-273,1504

292,1317-292,1320
MEAN VALUE
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4 15, HORSHO L,B, STATISTICS §

MONITOR (SERIAL MO,

HEAN TDA (SD{)(SD2) DEL{
13822,870( 14)( 21) 70.074
13822,9400C 0)( 20) ~0.004
13822.976( 2)( 15) 0.032
13822,989( S)¥( 18) 0.045
13822.944( 53)( 56)

NOMITOR (SERIAL MO,

MEAN TDA (SD1)(SD?)  DEL{
13822,870¢ 0)( 20) ~0.048
13822,930¢ 0)( 20) 0,008
13822,973¢ 5)( 18) 0,035
13822,978(C 2)( 19) 0.040
13822,938( 30)( 54)

DEL |
0,000 1

0,070 |

0.106 1

0.119 1

DELD |
0,000 |
0,060 1
0.103 |
0.108 |

2220)

MEAN TDB (5D1)(5D2)
30157.290( 0)( 1)
30157,300¢ 0)( 20)
30157,300C 1)( 13)
30157,281(  2)( 16)
30157.293( 9)( 18)

DEL]  DELD

70,003 0.000
0,007 0,010
0,007 0.010

“0.012 70,009

1017)

MEAN TDB (SD{)(5D2)
30157,315¢ N 21)
30157,320C 0)( 20}
30157,309¢ 4)( 21)
30157,304( 4)( 17)
30157.312¢ ) 21)

DEL{ DEL}
0.003 0.000
0,008 0.005

70,003 70,006
~0,008 0,011

HELICOPTER SITE HORSHO LB,

MEAN TDA (SD1)(SD2)  DEL{
13809.920¢ 27)( 27) ~0.189
13809.988( 12)( 12)
13810,144( 70)( 74)
13810,382( 31)( 36)
13810, 109(205) (210)

0,036

DEL? |

0,000 |

“0.120 0,068 |

0.224 |

0,274 0,462 |

MEAM TDB (SD{)(SD2) DEL] DEL?
30343.640( 29)( 29) 70,178 0.000
30343,600( 28)( 28) 70,218 70.040
30343.661( 23)( 31) 70.157 0.021
30344,370¢ 50)( 53) 0,532 0.730
30343,818(3469)(371)

DIFFERENCE HORSHO L,B, - MOMITOR (SERIAL NO, 2220)

DIFF TDA(SD])(SD2) DEL]

T12,952( 210 25) T0.117
T12,945( 18)( 22) T0.110
T12,835( 69)( 74) 70,001
T12,606( 34)( A1) 0,228
T12,952(161)(148)

DEL? |

0,000 |
0.007 |
0.117 1
0.346 1

|

DIFF TDB(SD{})(SD?) DEL{ DEL?

186,350¢ 29)( 30) 70,175 0,000
186,304( 25)( 29) 70.221 70,044
186.336¢ 18)( 30) 70.168 0.007
187,088( 48)( 54) 0.364 0.739
186,350(377)(379)

DIFFERENCE HORSHO L,B, - MONITOR (SERIAL KO, 1017)

DIFF TDA(SD{)(SD2) DEL{
T12,951( 26)C 31) T0.124
T12.9310 200 27) 70,104
"12.832( 73)( 77) T0.004
T12,996¢ 3D 39) 0,231
~12,828(163)(170)

DELD |
0,000 1
0,020 |
0,119 1
0,355 |

1

DIFF TDB(SD1)(SD2) DEL] DELD
186,325( 33)¢ 37) ~0.179 0,000
1846,280¢ 28)( 32) 70,224 ~0.045
186,346( 17)( 31) 70,138 0.022
187.066( 47)( 53> 0,361 0.741
186.504(375) (37

128

RHO

1,000
0.000
0,333
0,633
0,655

RHO
1,000
0,000
0,455
0,472
0.642

RHO
0,376
“0.621
704203
~0.472
“0.418

RHO

“0.214
~0.,583
70,293
"0.512
~0.401

RHO
“0.410
70,628
“0.214
70,525
“0.444
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4 16, PEARL ISLND STATISTICS §

MONITOR (SERIAL NO, 2220)
TINE SPAN NUM | MEAH TDA (SD{)(SD?) DEL] DEL? | MEAM TDB (SD1)(SD?) DEL{ DEL? | RHD

252,1838-252,1840 2 | 13822,930C 0)( 20) 70.022 0.000 1 30157,295( 7)( 21) ~0.034 0,000 | 1.000
253,1703-253.1707 2 | 13822.875¢C 7)( 21) 70,077 70,035 1 30157,355¢ 7)( 17) 0.0256- 0,060 | 0.500
273,1509-273,1516 9 1 13B22.976( 15)( 21) 0,024 0,046 | 30157,349¢ 14)( 20) 0,019 0.054 | 0.879
292,1326-292,1332 8 | 13823,011¢ 15)( 22) 0,059 0.081 | 30157,335( 19)( 24) 0,006 0.040 | 0.801
292,1759-292,1806 9 | 13822,967( 19)( 29) 0,015 0.037 | 30157,313( 16)( 22) ~0.016 0,018 | 0.434

NERN VALUE I 13822,952( 52)( 56)

30157,329¢ 25)( 33) I 0,723

MONITOR (SERIAL MO, 1017)

MEAM TDA (5D1)(SD2) DEL] DEL? | MEAH TDB (SD{)(SD2) DEL{ DELD
13822,920¢ 0)('20) ~0,029 0.000 | 30157,315¢ 7)( 21) ~0.025 0,000 | 1.000
13822,890¢ 0){ 20) 0,059 ~0.030 | 30157.350( 0)( 20) 0,010 0.035 | 1.000

TIKE SPAN NUK | i
| |
| |
I 13822,970( 13)¢ 20) 0,020 0.050 | 30157.350( 16)( 24) 0.010 0.035 | 0.861
| |
1 |
| |

252,1838-252, 1840
253,1703-253.1707
273,1509-273. 1516
292,1326-292,1332

RHO

13823,001( 16)( 23) 0,052 0.081 | 30157.355( 16)( 25) 0,015 0.040 | 0.782

o oeNN §

292,1759-292,1806 13822,966( 19)( 26) 0,016 0.046 | 30157.332( 13)( 22} ~0.008 0.017 | 0.375

MERR VALUE 13822,949( 44)( 49) I 30157.340( 17)¢ 28) 0.804

HELICOPTER SITE PEARL ISLMD

TIME SPAN  NUM | MEAM TDA (SD1)(SD2) DEL{ DELQ | MEAH TDB (SD{)(SD?) DEL{ DEL? | RHD
252,1838-252,1840 6 1 13768,3465¢ 19)( 19) 0,001 0.000 | 30366.825( 8)( 8) ~0.028 0.000 | ~0,373
253,1703-253.1707 10 | 13768,294( 22)( 22) 0,070 0,071 | 30346,905¢ 16)( 1) 0,052 0.080 1 70,279
273.1509-273,1516 16 1 13768.386( 21)( 25) 0,022 0.021 | 30346.913( 13)( 22) 0.059 0.088 | 0.420
292,1326-292,1332 14 | 13768.402( 33)¢ 38) 0.038 0,037 | 30346.818( 15)( 24) ~0,035 ~0.007 | ~0,165
292,1759-292,1806 15 1 13768,373( 23)( 30) 0.009 0,008 | 30346.806( 14)( 23) ~0.048 70,019 | 0,335

MEAN VALUE 1 137468,364( 42)( 50) I 30366,853( 51)( 35) I 70,012

DIFFERENCE PEARL ISLND - MONITOR (SERIAL MO, 2220)

TINE SPAN  NUN | DIFF TDA(SD{)(SD?) DEL] DELD | DIFF TBB(SD{)(5D2) DEL{ DELD RHO
252,1838-252,1840 &6 1  T54.565( 19)( 28) 0,022 0.000 1 209.529( 11)¢ 20) 0.005 0.000 { ~0.551
253,1703-253,1707 10 | 754,579 20)( 26) 0,009 0,014 |  209,552( 16)( 21} 0,027 0.022 | 70,432

|

[

|
273,1509-273,1516 16 |  “OA.591( 18)( 26) ~0.004 70,026 |  209,563( &)( 22) 0,038 0,034 | 70,014

|

1

|

292,1326-292,1332 14 1 754,407( 24)( 34) 70,019 ~0.042 |  209.487( 20)( 30) ~0.037 ~0.042 | ~0.568
292,1759-292,1806 15 | 754,595( 12)( 29) 0,008 ~0.030 | 209.492( 9)( 24) 70,033 70,037 | 0.623
NEAN VALUE I 754,563( 18)( 32) I 209,529( 34)( 42) ~0.188
DIFFERENCE PERRL ISLND - MONITOR (SERIAL MO, 1017)
TINE SPAN NUM | DIFF TDA(SD{)(SD2) DEL{ DEL) | DIFF TDB(SD{)(SD2) DEL] DELD | RHOD
252,1838-252,1840 & 1 T54,555( 1M ( 26) 0,030 0.000 |  209.509¢ 11)( 2¢) ~0,004 0,000 | ~0,551
253,1703-253.1707 10 | "54.595( 22)( 27) 70,010 70,040 |  209,557( 18)( 24) 0.044 0,048 | ~0.413

273.1509-273,1516 16 1 "54.585( 19)( 27) 0,000 ~0.030 |  209,562( H( 24) 0,048 0,053 | 0,097
292,1326-292,1332 14 1 "54,597( 24)( 34) 70.012 70,042 |  209.467( 19)( 31) 0,047 70.042 | ~0.611
292,1759-292,1806 15 1 754,593 12)( 26) 70,008 ~0.038 |  209,472( 10)( 25) ~0.041 70,037 1 0.409

NEAN VALUE I 794,585( 18)( 33) I 209.513( 49)( 32) 1 70,174



TINE SPAN
253.1719-253.1723
253,2040-253,2045
273.1527-273,1533
292,1343-292,1349

292,1743-292.1748
MEAN VALUE

TINE SPAN

253,1719-253,1723
253,2040-253., 2045
273,1527-273,1533
292,1343-292,1349

292,1743-292,1748
MEAN VALUE

TIME SPAN

253.1719-253.1723
253,2040-253,2045
273,1527-273.,1533
292,1343-292,1349

292,1743-292.1748
MEAN VALUE

TIME SPAN

253.1719-253.,1723
253,2040-253,2045
273.1527-273.,1533
292,1343-292,1349

292,1743-292,1748
NEAN VALUE

TIME SPAN

253.1719-253.1723
253,2040-253.2045
273,1527-273,1533
292,1343-292,1349

292.1743-292,1748
MERN VALUE

NUK

NN O N
——— - - —

S
=

NN DN
— e - - —

NUM

|
111
13 1
151
14 |
12 1
1

NUM
11
13

14
12 1

NUM |
11
131
15 1
14 |
12 |

4 17, NOSHER ISLD STATISTICS §

MONITOR (SERIAL O,

MEAN TDA (5D1)(SD2) DEL] DELD |
13822,875( 7)( 21) 70,066 0 |
13822,877( &)¢ 1B) 70,065 0 ]
13822,975¢ 10)¢ 20) 0,034 0.100 1
0 1

0 |

|

2220)

MEAN TDB (SD1)(SD2)
30157,345¢ ) 17)
30157.320¢ 0)( 17)
30157,362( 9 1D
30157,302( 10)( 19)
30157.302(¢ 5)X( 1D)
30157.326( 27)( 32)

13822,990¢ 11)( 20) 0.049
13822,989( 3)( 14) 0,048
13822,941¢ 40)( 63)

MONITOR (SERIAL HO,
MEAN TDA (SD{)(SD?) DEL{ DELD |

13822,8%0( 14)( 24) ~0,050 0.000 |
13822,887( 6)( 21) 70,053 70,003 |
13822,967¢ 1130 21) 0,027 0,077 1
13822,979¢ 91 18) 0,039 0.089 |
13822,976C 6)( 17) 0,036 0,086 |
13822,940( A7) ( 51)

1017)

MEAH TDB (SD])(5D2)
30157.350¢ 0)C 20)
30157,330C  0)( 20)
30157,360¢ 11)( 20)
301573230 ) (19
30157,323¢( 5)( 18)
30157,337¢ 17)( 25)

HELICOPTER SITE MOSHER ISLD
MEAN TDA (5D{)(5D7) DEL{ DEL? | MEAN TDB (SD1)(SD2)

13692.356¢ 1) ( 19) 70,051 0.000 | 30465.920( 15)( 15)
13692,335( 14)( 14) 70,072 70,021 | 30445.884( 19)( {9
13692,425( 20)( 24) 0.01B 0.069 1 30465.938( B)( 17)
13692,456( 21)( 27) 0.049 0,100 | 30465.830( 17)( 22)

13692.407¢ 58)( 62) I 30465.877( 35)( 39)

DIFFERENCE MOSHER ISLD - MOMITOR (SERIAL O, 2220)
DIFF TDA(SD]1){SDQ) DEL{ DEL? | DIFF TDB(SD]1)(5D?2)

~130.518( 21)( 270 0.016 0.000 |  308,577( 16)( 22)
“130,540¢ 15)( 20) "0.006 ~0,022 |  308.564( 19)( 23)
“130.547¢ 15)¢ 25) 70.013 70,030 |  308.578( 11)( 20)
"130,537¢ 18)( 28) 70,003 "0,019 |  308.525( 16)( 23)
“130.528( 8)C 22) 0,006 70,010 |

~130.518( 11)( 27) I 308,577¢ 32)( 40)

DIFFERENCE MOSHER ISLD - NONITOR (SERIAL HO, 1017)
DIFF TDA(SD1)(SD?) DEL{ DELD | DIFF TDB(5D}{)(5D2)
~130,533¢C 200¢ 26) 0,000 0,000 |
~130,552( 13)( 20) 70,018 70,018 |
7130,540( 17)( 26) 70,007 ~0.007 |
"130,527¢ 17)( 27) 0,007 0,007 1
“130,5150  8)( 22) 0,019 0,019 |

“130,533( 14)¢ 28) I 308,539( 41)( 49)

DEL{

DELD

130

RHO

0.019 0,000 I ~0,300
“0,006 "0,025 1
0,036 0,017 1
70,024 70,043 |
70,024 70,043

DEL{

DEL?

0.013 0,000
70,007 70,020
0.022 0.010
70,014 70,027
~0.014 70,027

DEL{

DELD

0.043 0.000
0,007 70,036
0.061 0.018
70,047 70,090
13692,462( )¢ 20) 0,055 0,106 | 30465.811( 19)( 277 70,065 70,109

DEL{

DELD

0,026 0,000
0.013 70,013
0,027 0.001
76,026 70,052

DEL{

308,509¢ 20)( 30) ~0.041 0,068

DELD

308.571( 17)( 24)  0.032 0.000
308,554( 193¢ 25) 0,015 70,017 |
308,579( 13)( 24) 0,040 0.008 |
308,503( 16)( 26) 70,036 70,068 |
308,488( 20)¢ 30) 0,051 ~0.083 |

—— e —— — —

0,000
0.221
0.771

0,749
0,310

RHO

1.000
0,000
0.132
0.839
0,512
0.621

RHO

“0.673
70,448
70,290
~0,2689
“0.668
0,314

RHO

~0.699
~0.553
“0.426
"0.692
“0.747
0,623

RHO
0,772
“0.444
70,428
70,599

70,633
70,615



TIME SPAN

233,1759-253,1803
253,2025-253,2029
273,1548-273,1552
29201‘05'29201409

292,1727-292.1732
MEAN VALUE

TINE SPAN
253.1759-253,1803
25302025‘25302029
273,1548-273,1552
292,1405-292.1409

29201727'29201732
MEAN VALUE

TIME SPAN

253.1759-253,1803
253,2025-253, 2029
273,1548-273,1552
292,1405-292,1409

292,1727-292.1732
MEAN VALUE

TINE SPAN

253,1759-253.1803
253,2025-253,2029
273,1548-273.,1552
292,1405-292,1409

292,1727-292,1732
MEAN VALUE

TIME SPAN
253,1759-253.1803
253, 2025-253,2029
273,1548-273,1552
292,1405-292,1409

292,1727-292,1732
MEAN VALUE

NUK
10
10
10

10

NUN
10
10
10
10
10

0 18, COFFIN ISLD STATISTICS §

MONITOR (SERIAL NO, 2220)

MEAN TDA (5D{)(5D2)

13822865
13822,870(
13822,951(

DEL{

ne2) "0
0)( 20) 0,066
H( 14) 0,015
13823.014( 3)( 16) 0.078
13822,978( 12)( 19) 0,042
13822,936( 66)( 68)

MONITOR (SERIAL NO,

MEAN TDA (SD])(5D2)
13822,880¢

13822,885(
13822, 942(

DEL{

0)( 20) 70,055
N 26) 70,050
¢ 18) 0,007
13823.003( 7)( 16) 0.068
13822,965¢ 12)( 20) 0,030
13822,935( 53 57)

DEL? |

0,000 1 30157,330(
0,005 | 30157.330¢
0.086 | 30157.338(
0,149 | 30157,327(
0,113 1 30157.322(

I 30157.32%(

1017)

DEL2 |
0,000 |
0,005 1
0,062 |

30157, 340¢
30157, 340(
30157,338¢(
0,123 | 30157.347(
0.085 | 30157,344(

1 30157.,342(

HELICOPTER SITE COFFIN ISLD

MEAM TDA (5D{)(SD?)  DEL{

13577.989¢C 93 9) 70,060
13577.,978(
13578,051C 7)( 17) 0,002
13578,123C 7)( 18) 0,074
13578.106( 10)( 21) 0.056

13578,049( 66)( &8)

DEL7 | MEAN TDB (SD])(SD2)

0.000 | 30568,592¢

)¢ &) 70,071 70,011 | 30548.620(

0,062 | 30568.386(
0,134 | 30568,511(
0.117 1 30568.,513(

1 305684 563¢

MEAN TDE (SD])(SDQ)

MEAN TDB (SD])(5D2)

DEL] DEL)

0.001 0,000
0,001 0,000
0,009 0,008
70,003 ~0.,003
70,008 0,008

016
0)( 18)
D1
3 16)
(18
Y]

DEL{  DELD
~0.002 0.000
70,002 0,000
~0,004 70,002

0,005 0,007
0.004 0,006

00 20)
00 20)
N0 1N
8¢ 17
(19
4)(19)

DEL]  DEL?

0,027 0,000
0,035 0.028
60 18) 0,022 70,006
9 21) 70,053 70,081
919 70,051 70,079
49)( 52)

10010
nen

DIFFERENCE COFFIN ISLD - KONITOR (SERIAL MO, 2220)

DIFF TDA(SD{)(SD?) DEL{ DEL? | DIFF TDB(S5D])(SD?) DEL] DEL)
“244,876( 11)( 19) 0,009 0,000 | 411,265 930 17) 0,029 0,000
“244,892( 6)( 16) T0,006 ~0,016 |  411,287( 7)( 15) 0,052 0,023
244,899¢ 6)( 20) T0,014 ~0,023 |  A11,248( 5)( 21) 0,013 0,016
“244,889( 8)( 23) T0,004 ~0,013 |  A11,186( 9)( 25) ~0,050 0,079
“244,8720 3 22) 0,014 0,005 1 A1.,1910 6)( 21) ~0,044 0,073
“244,876( 12)( 23) | 411,265( 45)( 49)

DIFFERENCE COFFIN ISLD - MOHITOR (SERIAL NO, 1017)

DIFF TDA(SD])(5D7)
2448914
“244,908(
T244,891(
"244,879(
T244,85%(
T244,886(

DEL{
100( 20) 70,006

7€ 23) 70,005
7022y 0,007
DE2H 0,026
18)¢ 28)

21y 70,023 70,017 |

DEL) |

0,000 1 411,255¢(
411,280(
411,24%(
411,165(

411.167¢

0,001 1
0.012 |
0,032 |

DIFF TDB(SD])(SD2)

DEL] DEL?
N1 0,032 0,000
Nein 0,037 0,023
6)( 23 0,026 70,006
7 24) 70,038 70.0%0
6)( 23) 70,056 ~0.088

I A11.,223¢ 33)( 58)

— - — —— — — — s — —— — o—— ———— — — o —

RHO

1,000
1,000
0,377
0.183
0.810
0.674

RHO

1,000
1,000
0,308
0.811
0,706
0,763

RHO

~0.19%
0,474
0,399
0.437
0,722
0,367

RHO

0,016
0,474
0.514
0,334
0,434
0,354

RHO
~0.008
0,403
0,557
0,208
0,088
0,250

131



TIME SPAN

253.1839-253,1841
253.2015-253.,2017
292,1511-292,1514

292,1632-292,1634
NEAN VALUE

TIKE SPAN
253,1839-253.1841
253,2015-253.2017
292,1511-292,1514

292,1652-292,1654
MEAN VALUE

TIME SPAM

253.1839-253, 1841
253,2015-253.2017
292,1511-292,1514

292,1652-292.1654
MEAM VALUE

TIME SPAN

233.1839-233.1841
253,2015-253.2017
292,1511-292,1514

292,1652-292,1654
MEAN VALUE

TIME SPAN
253.1839-253. 1841
253,2015-253.,2017
292,1511-292,1514

292,1652-292.1654
MEAN VALUE

RUM

O

g -
~NOoos~ X oot - X

g Nwew

N o

¢ 19, WHITE PT, B, STATISTICS §

MOMITOR (SERIAL NO, 2220)
NEAN TDA (SD{)(SD?) DEL] DELD | MEAN TDB (SD])(5D2)

13822,870¢ 03( 20) ~0.,062 0.000 1 30157.320¢( 0)( 10)
13822.870C 0)( 20) 70,062 0,000 | 30157,330¢ 0)( 20)
13823.011¢ &6)( 1) 0,078 0.141 | 30157,315¢ 6)( 14)
13822.979C 18)C 27) 0.047 0,109 | 30157.277¢ 6){( 17)
13822,932( 73)( 76) 1 30157.311(¢ 23)( 28)

MOMITOR (SERIAL NO,
MEAN TDR (SD{)(SD?) DEL{ DEL? |
13822,880¢ 0)( 30) ~0,055 0.000 |
13822,890¢ 0)( 20) ~0.045 0.010 |
13823,000¢( 7)( 17) 0,065 0.120 |
13822,970¢ 21)( 28) 0,035 0.090 |
13822,935( 39)( 64)

1017)

MEAH TDB (SD1)(SD2)
30157,330¢C 0)( 20)
30157.340( 0)( 20)
30157,334C N 17)
30157,301¢ 10)( 1)
30157,326( 18)( 268)

MELICOPTER SITE WHITE PT,B,
MEAN TDA (SD{)(SP2) DEL{ DELD | MEAN TDB (SD1)(SD7)

13519.474( 58)( 58) ~0.093 0.000 | 30589.971( 30)( 30)
13519.412( 8)( 8) 70,155 70,083 | 30590.003( 22)( 22)
13519.634( 65)( 69) 0.067 0,159 | 30589.862( 12)( 21)
13519,749( 38)( 62) 0,182 0.274 | 30589.819( 33)( I9)
13519.567(153)(162) 1 30589.914( 88)( %2)

DIFFERENCE WHITE PT,E, - MONITOR (SERIAL MO, 2220)
DIFF TDA(SD{)(SD?) DEL]{ DELD | DIFF TDB(SD]1)(SD?)

~303,401( 57)( 59) 70,034 0,000 1  432,647( 33)( 14)
~303.458( 8)( 18) T0.092 70.058 1  432,670( 19)( 23)
“303.377¢ 68)C 73) 70,011 0,024 | 432.547( 11)( 24)
"303.2300 6700 72) 0,137 0.171 | A32,541( 30)( 40)
~303.401( 97)(114) 1 A32,647¢ 67)( 74)

DIFFEREHCE WHITE PT,B, - MONITOR (SERIAL HO, {017)
DIFF TDA(SD{)(SD2) DEL]{ DELD | DIFF TDB(SD])(SD?)
~303,415( 36)( 39) 70,046 0.000 |  432,640( 30)( 34)
“303.474¢ 10)( 19) 0,105 70,059 |  432,663( 22)( 27)
~303,368( 67)( 73) 0,002 0,048 | 432,527( 12)( 29)
“303.2210 &N ( 74) 0,149 0.194 | 432,518( 30)( 4D)
~303,370(108) (124) I 432,587 75)( 82)

DEL{ DEL?

0,009 0,000
0,017 0.010
0,005 ~0.005
70,033 70,043

DEL{ DEL}
0,004 0,000
0.014 0.010
0.008 0,004

~0.026 70,029

DEL]  DEL?

0.057 0,000
0,087 0.032
70,052 70,109
70,095 0.132

DEL] DELD
0,043 0,000
0,069 0,024

70,054 70,100
“0.060 "0.106

DEL{ DELD
0.053 0.000
0.076 0,023

“0.060 70,113

70,069 70,122

— e w— —— — ——— — —— —— —— — —

132

RHO

0,000
0,000
0,617
0,312
0.464

RHO
0.000
0.000
0,651
0,386
0,519

RHD
70,233
0.478
70,305
70,231
70,123

RHO
70,206
0,423
70,275
~0.472
“0.133

RHO
70,104
0,570
70,244
"0.472
~0.062



TIME SPAN NUI

L]
253.1848-253,1853 2
203,2004-253,2009 3
292,1520-292,1526 8

7

292,1641-292,1646
MERN VALUE

TINE SPAN HU

L]
253,1848-253.1853 2
253,2004-253,2009 3
292.1520-292,1526 8

292,1641-292,1646 7
MEAN VALUE

TIME SPAN NUM

253,1848-253.1853 11
253,2004-253,2009 12
292.1520-292.1526 14

292,1641-292,1646 13
MEAN VALUE

TIME SPAN RUM
253.1848-253,1853 11
253,2004-253.,2009 12
292,1520-292.1526 14

292,1641-292.1646 13
MEAN VALUE

TIME SPAN NUK
253.1848-253.1853 11
253,2004-253,2009 12
292.1520-292.1526 14

292,1641-292,1646 13
MEAN VALUE

— - —— — — — . — — — -

9 20, LITTLE HOPE STATISTICS §

MONITOR (SERIAL NO,

NEAN TDA (5D{)(SD2)  DEL{
13822,875¢ 7)( 17) 70,072

DELD |
0.000 |

136822,870( 0)( 20) 70,077 70,005 |

13823,032( 5)( 17) 0,086
13823.010C 4)( 16) 0.063
13822,947( 86)( 88)

MONITOR (SERIAL HO,

MEAM TDA (SD1)(SD?)  DEL{
13822,890¢ 14)( 24) 70,059

0.157 |
0,135 |
|

DELD |
0,000 1

13822.887( 6)( 21) 70,062 ~0.003 |

13823.01%( &)( 18) 0,070
13823.000( 3)( 16) 0,051
13822.949( 70)¢ 73)

0,129 1
0.110 |

2220)
MEAN TDB (SD1)(SD2) DEL] DELD

30157,320( 0)( 100 0.009 0.000
30157,327( &)( 15) 0.016 0.007
30157,309( 93 17) 70,002 ~0.,011
30157.287¢ 4)( 13) 70.023 70,033
30157, 3110 17)( 20)

1017)

MEAN TDB (SD1)(SD?) DEL{ DEL
30157.330¢C 0)C 20) 0.004 0,000
30157,340C 0)( 20) 0.014 0,010
30157,327¢ 4)C 17 0,001 70,003
30157,308( 4)( 19) ~0.018 ~0.022
30157,326( 13)( 23)

HELICOPTER SITE LITTLE HOPE

MEAN TDA (SD{)(SD2) DEL]

DEL? |

MEAN TDB (SD{)(SD2) DEL] DELD

13455.486( 32)( 32) 70.068 0.000 1 30401.355( 8)( B) 0.068 0,000
13455.,499(¢ 10)¢ 10) 70,035 0,013 1 30601.356( 29)( 29) 0.070 0.001
13455,616( 28)( 34) 0.062 0.130 | 30601,228( 12)( 22) ~0.058 ~0.126
13455,614( 12)( 24) 0,060 0,128 1 30601,206( 40)¢ 45) 70,080 ~0.148

13455,554( 71)( 76)

30601.286( 80)( 83)

DIFFERENCE LITTLE HOPE - MONITOR (SERIAL ML, 2220)

DIFF TDA(SD]1){SD?)  DEL{
~367,389C 30)( 34) 0,003

~367,370¢ 10)( 19) 0.022
“367.415( 24)¢ 33) T0.023

DELD |
0.000 |
0,019 |

“0.028 |

“367,395¢ 12)¢ 27) 70,003 70,004 |

"367,389( 19)( 34)

DIFF TDB(SD{)(SD?) DEL{ DEL?
444,033 8)( 1) 0,060 0.000
444,029( 36)( 32) 0.054 70,006
443,919 10)( 24) 70,056 0,114
443,918( 40)( 46) 70,057 ~0.117
444,035( 63)( 73)

DIFFERENCF LITTLE HOPE - MONITOR (SERIAL NO, 1017)

DIFF TDA(SD{)(SP?)  DEL]
“367.404( 29)( 34) 0,009
“367.,387¢ 12)( 20) 0.007
~367,402( 23)( 35) 70,007
"367.386( 12)( 27) 0,009
~367.395( 10)( 31)

DELD |
0,000 1
0.017 1
0,002 1
0,019 1

!

DIFF TDB(SD})(SD2) DEL] DEL?
444,028( 8)( 18) 0.067 0.000
444,016¢ 28)( 32) 0,056 70,011
443,901( 11)( 25) ~0.05% ~0.126
443,897( 39)(¢ 48) 70,044 70,131
443,961¢ 71)( 78)

133

RHO

1,000
1,000
0.371
0,138
0.627

RHO
1,000
0,000
0,064
0,513
0,324

RHO
0,203
"0.4%6
0,243
0,623
0,144

RHO
0.231
~0.482
0,454
0,634
0.209

RHO
0,143
~0.448
0,371
0,637
0,171



TIME SPAN

253,1907-253.1912
253.1948-253.1954
292,1540-292, 1546

292.1625-292,1631
MEAN VALUE

TIME SPAN

253,1907-253.1912
253,1948-253,1954
292,1540-292, 1546

292,1625-292,1631
MEAN VALUE

TIME SPAN
753,1907-253,1912
253,1948-253, 1954
292,1540-292, 1546

292,1625-292.1631
MEAN VALUE

TINE SPAN

253.1907-253.1912
253,1948-253,1954
292,1540-292.1546

292.1625-292.1631
NEAN VALUE

TIME SPAN
253+1907-253.1912
253,1948-253,1954
292,1540-292,1546

292,1625-292,1631
MEAN VALUE

HUK |
3
31
81
81

|

wwwug

NUM |
131
13 1
151
14 |

|

NUK |
13 |
13 1
151
14 |

!

NUM |
131
131
151
14 1

|

134

4 21, GULL ROCK STATISTICS ¢

MONITOR (SERIAL HO, 2720)
MEAM TDA (5D1)(SD2) DEL{ DELD | MEAN TDB (SD{)(SD?) DEL{ DELD | RHO
13822.867C &)( 21) 70,070 0,000 | 30157.317¢ 12)( 23) 0.005 0.000 | 0,333
13822,867¢ &)( 18) 70,070 0.000 | 30157,333( &)( 18) 0,022 0.017 | 0,333
13823,019( 9 17) 0,082 0,152 | 30157,301C 4)( 15) ~0,010 0,015 | ~0.132
13822,995( &) 15) 0,059 0,129 | 30157,295( 35)( 13) 70.014 ~0.021 | 0,513
13822,937( 82)( 84) 1 30157,312( 17)( 25) 1 0,262

MONITOR (SERIAL NO, 1017)
MEAN TDA (SD1)(SD?) DEL{ DEL7 | MEAM TDB (SD{)(5D2) DEL] DEL? | RHD
13822,877( &)( 21) 0,062 0,000 | 30157,320¢ 10)( 22) ~0.002 0.000 1 0.000
13822,883( &)( 15) 70,055 0,007 1 30157,333( 6)( 21) 0,011 0,013 | 0.667
13823,007¢C 93¢ 18) 0,069 0,131 | 30157,320C &)( 18) 70,002 0,000 1 0,437
|
|

13822,986( 8)( 18) 0,048 0,110 | 30157.314(C &) 19) ~0,007 0,006 | 0.746
13822,938( 68)( 70) | 30157,322( 8)( 22) 0,617
HELICOPTER SITE GULL ROCK
MEAN TDA (SD1)(SD2) DEL{ DELD | MEAM TDB (S5D{)(SD2) DEL{ DEL? | RHO
13352751 13)( 13) 70,050 0,000 | 30498.725( 18)( 18) 0,067 0,000 | ~0.498
133527610 930 9) 0,040 0,010 | 30698,734( 18)( 18) 0.076 0,009 | 0,030
13352,856( 200( 27) 0,055 0,105 | 30698,589( 11)( 26) 0,069 ~0,136 | ~0,077
13352,837 14)¢ 21) 0,036 0,087 | 30698,583( 15)¢ 23) 0,075 0,142 | 0,756
13352,801( 53)( 57) | 30698,658( 83)( 84) I 0,053
DIFFERENCE GULL ROCK - MOHITOR (SERIAL NO, 2220)
DIFF TDA(SD])(5D2) DEL{ DELD | DIFF TDB(SD])(5D2) DEL{ DEL? | RHO
“A70,116¢ 14)C 22) 0,019 0,000 |  541,410¢ 1310 20) 0,064 0,000 | ~0,452
“470,106( 10)( 17) 0,029 0,010 |  541,400( 21)( 25) 0,053 0,011 | 0,185
~470,162( 20)( 29) 0,026 0,046 | 541,288 11)¢ 28) ~0,058 0,122 | 0,067
~470,158( 12)( 23) ~0,022 ~0.042 |  541,288( 16)( 27) ~0,059 ~0,122 | 0.784
“470,116( 28)( 37) | 541,410( 68)( 72) 0112
DIFFERENCE GULL ROCK - MOHITOR (SERIAL NO, 1017)
DIFF TDA(SD{)(SD2) DEL{ DEL? | DIFF TDB(SD{)(SD2) DEL{ DEL? | RHO
“470,1270 15)( 21) 0,010 0,000 1 541,407¢ 14)( 22) 0,072 0,000 | ~0.456
4701220 10)¢ 16) 0,015 0,004 |  541,398( 23)( 28) 0,062 ~0,010 | 0,114
~470,1500 19)¢ 29) 0,013 "0,024 |  541,270( 10)( 29) ~0,066 ~0,138 | 0,203
=470, 1480 12)( 24) ~0,011 70,022 | 541,268 16)( 28) 0,067 0,139 | 0,831
!

~470,137( 13)( 27) I 5413360 77)( 82) 0.072



TIME SPAN

253,1920-253,1922
253.1940-253.1942
292,1553-292,1556

292,1615-292,1618
MEAN VALUE

TIME SPAN

253,1920-253,1922
253.1940-253. 1942
292,1353-292,1336

292,1615-292,1618
MEAN VALUE

TIME SPAN

253.1920-253.1922
2530 1940"25301942
292,1553-292,1556

292,1615-292,1618
MEAN VALUE

TIME SPAN

253.1920-253.1922
253.1940-253.1942
29201553‘29201556

292,1615-292,1618
NEAN VALUE

TINE SPAM

253.1920-253.1922
253,1940-253,1942
292,1553-292.1556

292,1615-292,1618
MEAN VALUE

NUI

e

4

N
— ——— - ——

NUM

~NSN e

\JVO~\1§

NUM

~N N os N

¢ 22, J16 ROCK B, STATISTICS §

MOMITOR (SERIAL NO, 2220)

MEAN TDA (SD1)(SD2) DEL]{ DEL) | MEAN TDB (SD{)(SD2) DEL{ DELD
13822,860C 0)( 20) 70,074 0,000 | 30157,330¢ 0)( 10) 0,018 0.000
13822.870¢ 0)( 20) 0,064 0,010 1 30157.320¢ 0){ 10) 0,008 0.010
13823,012¢ 14)( 22) 0,077 0,152 1| 30157,291( 17)( 22) ~0,020 ~0,039
13822,996¢ 9)( 14) 0,061 0,138 | 30157,303( 6&)( 15) 70,006 70,025
13822.934( 80)( 83) 1 30157.312( 1N ( 23)

MOMITOR (SERIAL NO, 1017)

MEAM TDA (5D{)(SD2) DEL] DELD | MEAN TDB (SP{)(5D?) DEL{ DEL?
13822,880¢ 0)( 20) ~0.056 0,000 | 30157,340¢C 0)( 20) 0.017 0.000
13822,880¢ 0)( 20) 70,056 0.000 | 30157,320C 0)( 20) ~0.003 ~0.020
13822,998¢ 13)( 20) 0,062 0.118 | 30157,309( 13)¢ 20) ~0.014 ~0.031
13822,985( 4)( 19) 0,049 0,105 | 30157,324( 3)( 16) 0,001 0,016
13822,936( 64)( 67) 1 30157,323( 13)( 23)

HELICOPTER SITE JIG ROCK B,
MEAN TDA (SD1)(SD?) DEL{ DEL) | MEAN TDB (5D{)(5D2) DEL]  DELD
13308,840( 41)( 41) 70.134 0.000 | 30752.491( 30)¢ 30) 0.106 0,000
13308,822( 17)( 17) 70,153 0,018 | 30752,467( 14)( 14) 0.081 ~0.025
13309.070¢ 48)( 53) 0,096 0.230 | 30752.311( 49)( 54) 70,074 70.180
13309.166¢ 49)( 54) 0.191 0,326 | 30752,273( 12)( 24) ~0.112 70,218
13308,974(171)(176) 1 30752,386(109)(113)

DIFFERENCE JIG ROCK B, - KONITOR (SERIAL NO, 2220)

DIFF TDA(SD])(SD2) DEL{ DEL? | DIFF TDB(SD1)(SD?) DEL] DELD
"514,023( 44)( 46) 70,063 0,000 1 595.161¢ 30)( 32) 0.088 0.000
“514.048( 17)( 23) ~0.088 70.025 |  595.143( 12)( 1) 0.069 ~0.019
T513,941( 5B)( 44) 0,019 0,082 | 595.021( 39)( 47) 70,052 ~0.140
~513.830( 500¢ 55) 0.131 0.194 1 594,969C 13)( 27) 70,105 70,193
“914.023( 99)(110) I 995.161¢ 74)( 99)

DIFFERENCE JIG ROCK B, - MONITOR (SERIAL NO, 1017)

DIFF TDA(SD{)(SP2) DEL{ DEL? | DIFF TDB(SD])(SD?) DEL] DELD
~914,043( 44)( 47) 70,081 0,000 |  595.155( 33)( 37 0.094 0.000
"514,060( 18)( 24) 70,097 70,017 |  595.13%( 11)( 19) 0,078 70,015
~513,928( 36)( 62) 0,035 0,115 1  595.001( 41)( 49) ~0.060 0,153
“513.819( S2)( 57) 0.143 0,224 | 594.948( 11)( 27) 70,112 70,206
“913.963(112)(123) I 995.061(102)¢108)

|
|
|
!
|
|

—— —— — — — e — — -

|
|
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RHO

0,000
0.000
0,685
0.5%0
0.638

RHD
0,000
0,000
0,745
0.377
0,361

RHO

“0.390

0,236
~0.841
~0.339
~0.383

RHO

~0.594

0,201
~0,733
70,324
70,364

RHO
~0.638
0,043
~0.780
70,073
"0.362



136

¢ 23, BUDGT RK,B, STATISTICS §

MOMITOR (SERIAL NO, 2220)

TINE SPAN NUK | MEAM TDA (SD{)(SD?) DEL{ DELD | MEAN TDB (SD])(SD2) DEL] DEL? | RHO
253.1928-253.1930 2 | 13822,865( 7)( 12) 70,069 0.000 f 30157,340C 03( 10) 0.012 0.000 | 1.000
253,1933-253.1936 1 1 13822,870C 0)( 20) ~0.064 0.005 1 30157.340C 0)( 20) 0.012 0,000 | 0.000
292,1602-292,1605 4 | 13823,008( 3)( 14) 0.075 0.143 | 30157,319C 8)( 16) 70,009 ~0.021 | ~0.403
292,1607-292.1610 4 | 13822,991( 3)( 14) 0.058 0.126 | 30157,313¢ &)( 15) ~0.013 70,027 | ~0.413
|

MEAN VALUE 13822,934( 77)( 78) 1 30157.328( 14)( 21) 1 70,006

MOHITOR (SERIAL NO, 1017)

TIME SPAN NUM | MEAH TDA (SD])(SD2) DEL{ DEL? | MEAR TDR (S5D])(SD2) DEL{ DEL? | RHO
253.1928-253,1930 2 | 13822,880C 0)( 20) 0,054 0,000 | 30157.340( 0)( 20) 0,002 0,000 | 1,000
253,1933-253,1936 1 | 13822.880C 0)( 30) ~0.054 0,000 | 30157,340( 0)( 20} 0,002 0,000 | 0,000
292,1602-292,1605 4 | 13822,995( 4)( 16) 0,061 0,115 | 30157,339C 7)( 18) 0,000 70,001 | 0,372
292,1607-292,1610 4 | 13822,981( S)( 17) 0,047 0,101 | 30157,335¢ 9)( 17) ~0.,004 ~0,005 | ~0.616

HEAN VALUE | 13822,934¢ 63)( 46) | 30157.338( 2)( 19) I 0,004
HELICOPTER SITE BUDGT RK,B,

TINE SPAN NUM | MEAM TDA (SD{)(SD?) DEL{ DELJ | NEAH TDB (SD{)(SD?) DEL] DEL? | RHO
253,1928-253,1930 6 | 13262.883¢ 15)( 15) 0,129 0,000 | 30770,567( 8)( 8) 0,122 0,000 | ~0,588
253,1933-253.1936 7 | 13262,919( 19)( 19) ~0,094 0,035 | 30770,563( 24)( 24) 0,118 0,004 | 0,659
292,1602-292,1605 8 1 13263.113( 50)¢ 55) 0,101 0,230 | 30770,334( 20)( 30) ~0.111 ~0.233 | ~0,325
292,1607-292,1610 7 1 13263.134( 59)( 64) 0,121 0,250 | 30770,315( 25)¢ 34) 0,130 ~0,252 | ~0,158

HEAN VALUE | 13263,012(130)(137) I 30770.445(139) (141) | ~0,103

DIFFERENCE BUDGT RK,B, - NOHITOR (SERIAL NO, 2220)
DIFF TDA(SD]1)(SD?) DEL{ DELD | DIFF TDB(5D{)(SD?) DEL{ DELD RHD

T959.981( 18)( 20) T0.061 0,000 | 613.227¢C 8)C 12) 0.110 0.000 | ~0.614

TINE SPAN NUK | |
| I
I 7559.948( 21)( 27) 0,028 0,032 | 613,223 24)( 27) 0.106 ~0.004 | 0.710
| |
i |
| 1

253,1928-253.1930
253.1933-253,1936

~N o N o

292,1602-292,1605 T959.893( 50)( 35) 0.027 0.087 |  613.,017( 24)( 35) 70,100 ~0,210 | "0.362

292.,1607-292.1610 “959.857( 58)( 64) 0,063 0.124 | 613.001( 24)( 35) 70.116 70,225 | 0.017

MEAN VALUE T999.981¢ 55X 1) 1 613.227(125)(128) “0.112
DIFFEREHCE BUDGT RK,B, - WKONITOR (SERIAL HO, 1017)

TIME SPAN NUK | DIFF TDA(SD{)(SD?) DEL{ DEL) | DIFF TDR(SD})(S5D2) DEL{ DEL? | RHO
253,1928-253,1930 & | T999.996( 15)( 23) T0.076 0.000 |  613.227¢C 8)( 19) 0.121 0.000 | ~0.584
253.1933-253,1936 7 | T959.938( 21)( 30) T0.038 0,038 |  613.,220( 20)( 26) 0.114 70,007 | 0.706
292,1692-292,1605 8 | 7559.881( 49)( 55) 0.040 0.115 |  612,997( 24)( 38) ~0.109 70,230 | 70,490
292,1607-292.1610 7 | 7T359.847( 36)( 62) 0,074 0.150 |  612,980¢ 23)( 35) 70.126 "0.247 1 0.138

MEAN VALUE I 7959.921( 69)( B83) I 613,106(136)(139) 1 70,058
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APPENDIX IV

COMPUTER PROGRAM LISTINGS

The software used to generate the results in this report is
listed in this appendix. This software is described in sections 2.1,

4.4, and 5.2 of the report. This appendix is in three sections:

IV.1l Data handling software
IV.2 Workspace PLOTCCG - functions for data plotting

IV.3 Workspace CCGSTAT - functions for statistical computations
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APPENDIX IV.1

Data Handling Software
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LIS 113500
10 //COPYCCG JOB '4491,RAFQ' yWELLS ,MSGCLASS=A
20 /APASSWORD XTMNCMETY
30 /ASETUP DISK=SEGEOF
40 /ASETUP TAFE=NLTAFE  SLOT=3745  RING=NO
50 /#JOBPARM 5z29,Fz{024,L=9
60 //COPY EXEC FORTVCG
70 //FORT,STSIN DD %
go ¢
90 © FPROGRAM TO READ DATA FROM CCG (CAHADIAN COAST GUARD) RAW
100 C LORAN-C DATA FILES AND REFORMAT IT IMTO A STANDARD FORMAT
110 € FOR BPOTH MOMITOR ANHD REMOTE SITES, THE DATA IS STORED
120 ¢ ON DISK FILE 9 FOR FUTURE USE,
130 ¢©
140 © AUTHOR { E,G,HICKERSON
150 ¢
160 € DATE t NOv, 9y 1982
170 ¢©
180 © INPUT ¢ FILE OF RAW DATA OH UNIT RO, B
190 C SWITCH SPECIFTIMG MONITOR (1) OR REMOTE (2) DATA
200 ¢© FLAG 'IFIRST' IHDICATING WHETHER THIS IS THE FIRST TIME
210 € THE DUTPUT FILE(9) HWAS BEEN WRITTEHN TO, IF IFIRST = {,
220 ¢ THIS INDICATES THIS IS THE FIRST TIME, SEE ROUTIMES
230 C 'MSITE' AND 'RSITE' FOR MORE DETAILS,
240 C DATA FORMAT FLAG 'ITYPE', ITYFE=] FOR DATA REFORE DAY 250,
250 C 19827 ITYPE=2 FOR DATA AFTER DAY 250, 1982.
260 C YEAR AHD DAY OF START OF DATA IF MO HEARDER RECORD
270 € FRECEEDS DATA RECORDS,
280 ¢C CARDS DEFIMING SITE HAMES, AVERAGE TD'S AND SITE
290 € COORDIMATES (SEE 'MSITE' AHMND 'RSITE' FORMATS 9Q(
300 © AND 950 RESFECTIVELT)
310 €
320 C OUTFUT | FILE OF REFORMATTED DATA ON UNIT 9
330 €
340 C LANGUARGEY FORTRAN 77 (FORTVYCLG OM THE IBM)
350 €
360 ©C EXTERNALS) MSITE,RSITE,GDATE
370 ¢
380 €
390 CHARACTER%B) TITLE
400 LOGICAL] DATE(18)
410 DIMENSION LOFILS(10)
420 DATA LOFILS/10y11512+13514515,146+17518,419/
430 CALL GDATE(DATE)
440 ¢©
450 € DEFINE INITIAL VARIABLES
460 C
470 LIN=S
480 LOUT=4
490 LIFIL=Q
500 LOFIL=9



LIS 501:1000
MAXSIT={0

510
520
530
540
330
360
570
580
390
600
410
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
200
910
920
9230
240
930
260
970
980
290
1000

c
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C READ IM TITLE AND SWITCHES

c

READ (LINy1000)TITLE,ISWTCH,IFIRST,ITYPE,ITEAR,IDAY

1000 FORMAT(ABQD,/s3I2,15,14)
WRITE(LOUT,{010)TITLE,BDATE, ISWTCH,IFIRST,ITTFE,ITEAR,IDAT

1010 FORMAT('1'4yRB0y1%¥y18RL1/'Q"'y'SITE SWITCH=',I2/"

1 1I2/' DATA FORMAT=',12/' START TEAR OF DATA=',1%5/,
2 ' START DAY OF DATA=',I4)
IF(ISWTCH,EQ,2)60 TO 300
c
C MONITOR SITE DATA
c
CALL MSITE(LIN,LOUT,LIFIL,LOFIL,IFIRST,ITYFE,IYEAR,IDAT)
60 TO 500
c

C REMOTE SITE DATA

c

300 CALL RSITE(LIN,LOUT,LIFIL,LOFILS,IFIRST,MAKSIT,ITTFPE)

500 STOF

SUBROUTIME MSITE(LIM,LOUT,LIFIL,LOFIL,LFIRST,LTTPE,LTEAR,LDAY)

END
c
C FURFOSE
c
c
c
C  LAHGUAGE
c
€ AUTHOR
c
C DATE
c
C VARIABLE
-
c LIN
c LOUT
c LIFIL
c LOFIL
c LFIRST
c
c
C
c
c
c LTYFE
c
c
c LYEARR

.o

e

e

1/0

- Mt e

TO READ RAW DATR FILES OF CANADIAN COAST GUARD
LORAN-C DATA RECORDED AT THE MONITOR SITE, REFORMAT
THEM, AND RECORD THEM ON A& DIFFEREMT FILE,

FORTRAN 77 (FORTVCLG ON THE IEM)

FIRST FILE FLAG=',

B,G,HICKERSOHN
Hov, 10, 1982
TYFE COMMENTS
x4 INFUT UNIT HUMBER FOR HEADER DATA
Ix4 UHIT HUMEBER FOR OUTPUT MESSAGES AND SUMMARY
Ix4 INPUT FILE MO, FOR RAW DATA
Ix4 OUTFUT FILE NO, FOR REFORMATTED DATA
Ix4 FLAG TO INDICATE WHETHER THIS IS THE
FIRST TIME FILE 'LOFIL' HAS EEEH WRITTEHN
TO, IF LFIRST = {y THER THIS IS THE FIRST
TIME, AND READ THE MONITOR SITE HAME,
AVERAGE TD'S, AND COORDINATES, AND STORE
THEM DH THE FIRST RECORD OF FILE 'LOFIL',
Ix4 FLAG FOR TYFE OF INPUT DATA,

Ix4

ITYFE=] SFECIFIES MO INDENTATION FOR DATA
ITYPE=2 SFECIFIES INDENT 2 SFACES FOR DATA

STARTING TEARR OF DATA IF NO HEADER RECORD
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LIS 100111500

1010
1020
1030
1040
1050
1060
1061
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1381
1382
1383
1384
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500

c FRECEEDS DATA RECORDS,
C  LDAY I Ixg STARTING DAT OF DATA IF NO HEADER RECORD
c FRECEEDS DATAR RECORDS,
c
IMPLICIT REALAB(A-H,D-2)
IMPLICIT INTEGERx2(I-J)
CHARACTERX] JUHK
CHARACTEFR18() CARD
CHARACTERX25 HAME
¢
C IF FIRST TIME FOR THIS SITE, READ AND RECORD HEADER RECORD

£ o o e e e e e e 2 e 2 e e 2 2 2 2 o e 2 2 2 2t
c

READ (LIN,99())HAME , TDA, TDB,LATD,LATM,SECLAT ,LOHGD,LOHGM,SECLON
290 FORNAT(R25,2F9,242Xy213,F8,4,14,13,F8,4)

IF(LFIRST,HE,1)60 TO §
WRITE(LOFIL)NAME,TDA,TDB
WRITE(LOFIL)LATD,LATMySECLAT LONGD,LONGM,SECLON
WRITE(LOUT,995)
995  FORMAT('QHEADER RECORD WRITTEHW AS FIRST TWO RECORDS!')
c
€ PRINT TITLE AMD IMITIALIZE VARIABLES

5 WRITE(LOUT,1000)NAME,TDA, TDE,LATD,LATK,SECLAT ,LOHGD ,LONGM,SECLON
1000 FORMAT('(Q',A25,' SITE DATA REFORMAT, AVERAGE TDA=',F§,2,
1 ' AVERAGE TDB=',F9,2/47%, 'POSITION=',213,F8,4,"' HORTH,!',
2 14,1I3,F8,4,' ERST')
STDA=(,D)
STDE=Q,D0
STDC=0,D)
STOD=Q, D)
IYEAR=()
EF$=0,003500
BLUNDE=100,D0
THAN=(, D)
TMIN=999,00
KOUNT=Q
KOUNTR=(
CRAWARNING MUST BE TAKEN DUT AFTER PROCESSING FILE {1, DAD 25 JAN
c DO | I=1,4402
€ 1 READ(LIFIL,2,EHD=100) JUHK
C 2 FORMAT(A])
c
c

READ ONE RECORD OF THE RAW DATA FILE
€ crm o e e o e o e 2 o o e e e ot e o o e 0 o o o 0 e e e e 0 0t am oo
c

10 READ(LIFIL,1010,END=100)CARD

1010 FORMAT(ABO)
c

C IHITIAL TIME RECORD

IF{CARD({}4),ER,' TI')THEM
IF(CARD({14115) EQ, 'HA')YGO TO {0
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LIS 1501312000

1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1661
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000

c

€ CHECK FOR CHANGED DATA TYFE WITHIH DATA INFUT FILE

c

1020
1021

c

IF(CARD(7%11),EQ, ' (GMT)' J)LTYFPE=D
IF(CARD(10$10),ER,' ' ,AND,CARD(13313),E®, ' )LTTPES]

IF(LTYFE ,ERQR, ] )READ{(CARD, {020 )IHR, IMIN,ISEC, IDAT,ITEAR
IF(LTTPE’EQ,z)REQn(CRRD,1021)IHR,IHIN,ISEC,Iﬁ“T,IYERR
FORMAT (7Xy 121Ky XI2y1%Ky12414K,13,13%,14)

FORMAT (12K, 12, 1K, 12, 1%,1I2,12%,13,11%,14)

KOUNTR={)

C BASE TD DEFINITIOH RECORD

[ - om

[

1
1

n

1030

1031

c

ELSE IF((CARD(1:4),EQ,' TD-' ,AND CARD(17119),ER, 'TD-',

AND,CARD(37!39) ,EQ,'TD~', AND ,LTYFE,ER,1) ,OF,
(CARD(1%4),EQ,' TD' AND,LTYFE,EQ,D))THEN

CHECK FOR TYFE OF DATA

IF(LTYPE,EQ, ]} THER
READ(CARD,{(030) TDA,TDE,TDC,TOD
FORMAT (AX4FB,2,7KyFB,2912%,FB,2+:7%yFB.2)
ELSE IF(LTYFE,ER,2)THEN
READ (CARD,1031)TDA, TDE
FORMAT (4X4FB,2,5%,FB,2)
READ(LIFIL,103]1)THC,TDD
END IF

C CHECK FOR CHAMNGED EASE TD VALUES

c

1040

c

DDA=DAES(TDA-S5TDA)
DDE=DARS (TDB-STDE)
DDC=DARS (TDC-5TDC)
DDD=DAES(TDD.STOD)

IF(DDA,GT ,EFS,0R,DDB,GT,EFS,0R ,IDC,GT ,EFS,0R,DDD, 6T ,EFS)WRITE(
LOUT,1040)TDAR, TDR, TDC, TDDy IHR, IMINLZISEC, IDAY, ITEAR
FORMAT (' QCHANGE IN BASE TD''S, TDA=',F§,2,' TDB=',F9,2,
'}TDC=",F9,2y"' TDD=',FQ,2,' TIME='yI3,'1',12,'1"',12,

' DAY T4, 'y '413)
STDA=TDA
STDE=TDB
STDC=TDC
STDD=TDD

C DATA RECOED

i

ELSE IF((LTYPE,ER,],AHD ,CARD(313),EQ,'!"' ,AHD CARD(414) ,EQ, ')

LOR, (LTYFE,ER,2,AHD ,CARD(515) ,EQ, '} ' ,AND CARD(I8)  EQ, '3 ' ))THEN



LIS 200132500

2010
2020
2030
2040
2050
2051
2052
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2330
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500

c
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C CHECK FOR GARBAGE CHARACTERS (E,G, '&')

c

[ S 2R N B

20
c

C READ
c

1

1
1050

1051
c

po 20 I=1,80
K=13+(LTTPE=-1) %2
IF(((X,6T,(K-13),AHD, I, LT, (K-10)).0F,
(I,6T,(K-10),AND I LT, (K-7)),0FR, (I,GT,(K-7),AND,I,LT,(K-4)),0R
o (1,67 ,K,AND,I,LT,(K+10)),0R,(I,6T,(K+14),AND,I,LT,(K+24)),0R,
(I,67T,(K+2B8),AND I LT, (K+3B)),0R, (1,67, (K+42),RND, I, LT, (K+52)))
LAND, (CARD(I!I), HE, '~') ,AND, (CARD(IJI) HE,' '), AND,
(CARD(I$I),LT,'Q",0R,CARD(I$I),6GT, '§'))GD TO 10
CONTINUE

DATA AMD CONVERT TO ACTUAL TD'S

IF(LTTPE,ER, ] )READ (CARD,{050,ERR=10) IHR, IMIN,ISEC,IDA,ISDA,
IDB,ISDB,IDC,ISDC,IDD,ISDD

IF(LTYPE,EQR,2)READ(CARD 1051 ,ERR=10)IHR, IMIN,ISEC,IDA,ISDA,
IDB,ISDE,IDC,ISDC,IDD,ISDD

FORMAT(I2,1X,12,1%,12,4(5%,15,14))

FORMAT (24,12, 1%y 12,1%y12,4(5%,15,14))

C CHECK FOR START OF FILE WITH N0 HEADER RECORD YET EHCOUHRTERED

c

IF(IYEAR,GT,0)G0 TO 28
IF(LFIRST ,EQ,{)GO TO 10
ITEAR=LTEAR

IDAT=LDAY

€ CHECK FOR DATA SFAM OVER MIDNIGHT

IF (IHR,GT,(),0R,KOUNTFR EQ,(,0R,JHR ,EQ,IHR)GO TO 3
IDAY=IDAT+1
CONTINUE

¢ COMPUTE ACTUAL TD'S, CONVERT STAMDARD DEVIATIONS TO HANOSECONDS

IF(LTYPE,ER,{)THEHN
PA=TDA+IDA/100,D0
DB=TDB+IDE/100,00
DC=TDC+IDC/{00, 00
PD=TDD4+IDBD/100,D0
ISDA=ISDAXLQ
ISDE=ISDEx](
ISDC=ISDCALQ
ISDD=1SDDxi(

ELSE IF(LTYPE,ER,2)THEHN
DA=TDA+IDA/1000,00
DE=TDE+IDB/1000,00
DC=TDC+IDC/1000,00
DD=TDD+IDL/1000,(

END IF
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LIS 2501313000

2510 ¢©

2520 € DO A BLUNDER CHECK

2530 ¢

2540 DDA=DABS (DA-STDA)

2550 DPDB=DAES(DE-STDR)

2540 DDC=DABS (DC-STDC)

2570 DDD=DABS(DD-STDD)

2580 1IF(DDA,GT,BLUNDR, DR ,DDE,GT, BLUNDR,OR ,IDC, 6T, BLUNDR , OF,
2590 1 DDD,GT,BLUNDR)GO TO {{

2600 €

2610 C CONVERT TO DAYS, AND RECORD MAX, AND MIN, TIMES

2620 ¢

2630 T=IDAT+(IHR+ ( (IMIN+(ISEC/460,D0))/60.,00))/24,10

2440 IF(T,6T, TMAX) THAK=T

2450 IF(T,LT, TMIN) TMIN=T

2660 €

2470 € WRITE THE RECORD TO DISK

2680 ©

2490 WRITE(LOFIL)ITEAR,IDAT ,IHR,IMIN,ISEC,DA,ISDA,DB,ISDE,
2700 1 LC,ISDC,DD,ISDD

2710 ¢© WRITE(LOUT,1055)ITEAR, IDAT,IHR,IMIN,ISEC,DA,ISDA,DE,ISDE,
2720 ¢ 1 DC,ISDC,DD,ISDD

2730 1055 FORMAT (' '9yI49T4413y"' 3" '9X2y"'3'912,4(3%yF10,3+14))
2740 KOUHT=KOUNT+1

2750 KOUNTR=KOUNTR+1

2740 JHR=IHR

2770 END IF

2780 60 T0 {0

2790 ¢

2800 C FRINT SUMMARY

2810 © ~—-mmmemmeeee

2820 ¢

2830 ¢

2840 € CALCULATE MAX,, MIN, AHD SFAN TIMES
2850 ¢

2860 100 IDAT=TMIN

2870 IHR= (TMIN-IDAT)x24,00

2880 IMIN=(((TMIN-IDAY)R24,00)--IHK) 40,00
2890 JDAT=THAX

2900 JHR= (TMAX~JDAT) 24,00

2910 JMIN=(((TMAX-JDAT)224,00)-JHR) 240,00
2920 T=TMAK-TKIN

2930 IDS=T

2940 IHS=(T-1D05) 124,00

2950 INS=(((T-IDS)224,00)~IH5)x40,00

29460 €

2970 C PRINT IT

2980 ¢

2990 WRITE(LOUT,1060)KOUNT,IDAT,IHR INIH DAY, JHR, JKIN,IDS, IHG, IKS

3000 1040 FORMAT(' TOTAL RECORDS COFIED =',I4/



LIS 300113500

3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
32460
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500

MO NN NAMNMOMNNAaNDN

nN oo nnnNnon

L]
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1 ' FROM DAY' T4, 'y ' yI3,'1"'yI2y"' TO DAY T4,y "'y"',I3,"'1"',12/
2 ' SPAM=',I4,' DATS',I3,' HOURS',IJ,' MIMUTES')

RETURHN

END

SUBROUTINE RSITE(LIH,LOUT,LIFIL,LOFILS,LFIRST,MAXSIT,LTYTFE)

PURPOSE

LANGUAGE

AUTHOR

DATE

EXTERNALS

HOTES

VARIAELE

LOFILS

LFIRST

MAXSIT
LTYFE

+
L]

1/0

O e

TO READ RKAW DATA FILES OF CAMADIAH COAST GUARD
LORAN-C DATA RECORDED AT REMOTE SITES, REFORMAT
THEM, AHD RECORD THEM OM A SEPARATE FILES, ONE
FILE PER REMOTE SITE,

FORTRAN 77 (FORTVCLG ON THE IEM)

B,6 ,MHICKERSON

wov, 13, 1982

DABS,NOD

MAX, OF 25 REMOTE SITES ALLOWED (SEE VAR, 'MAXR')

TYFE COMMENTS

Ix4 IHMPUT UHIT WUMBER FOR HEARDER DATA

Ix4 UNHIT HUMERER FOR OUTFUT MESSAGES AMD SUMMART
Ixg INFUT FILE WO, FOR RAW DATA

Ix4(MAKXSIT) VECTOR OF FILE NUMEEFRS WHERE THE OUTFUT
DATA IS TO EKE RECOFRDEDI FOR EACH SITE
Ix4 FLAG TO IMDICATE WHETHER THIS IS THE

FIRST TIME FILES 'LOFILS' HAVE EEEN WRITTEN

TO, IF LFIRST = |, THEM THIS IS THE FIRST
TIME, AHD READ THE REMOTE SITE HAME,
AVERAGE TD'S, AMD COORDIHATES, AHD STORE

THEM ON THE FIRST RECORD OF THE QUTFUT FILE,

Ixg MAXIMUM HUMBER OF REMOTE SITES,

Ind FLAG FOR TYFPE OF INFUT DATA
ITYPE=] MEAMS NO INDEMNTATION FOR DATA
ITYFE=2 MEANS IHDENT 3 SFACES FOR DATA

IMPLICIT REALG(A-H,0-Z)

IMPFLICIT INTEGERKD(I-J)

CHARACTERAQ(Q CARD

CHARACTER 2S5 HAME, NAMES (25)

DIMENSIOH IDAYS(12),LOFILS(MAXSIT),TDAS(25), TDES(25)

PATA IDAYS/0931+559+905,1205151+181,212+2435273,304,334/

CHECK OH DIMEHSIONIHG LIMITS

MAKR=25

IF (MAXSIT,LE,MAXR)GO TO |
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LIS 350114000

3510 WRITE(LOUT,930)MAKSIT,MAXR

3520 930 FORMAT('QarFATAL ERROR (RSITE), MAXSIT SFECIFIED AS',I4,
31530 1 ' IS LARGER THAH MAXE=',I14)

3540 STOF 100

3550 © ,

3540 C READ THE REMOTE SITE DEFINITIOM CARDS

3970 € - e

3580 €

3590 1 NSITE=(

3600 2 READ (LIN, 950 END=5)HAME,,TDA, TDHE,LATD,LATH,SECLAT ,LONGD ,LOHGHM,
3410 1 SECLOM

3620 950  FORMAT(R2G,2F9,2,2XK,213,F8,4,14,13,F8,4)

34630 HSITE=MSITE+]

3640 IF(HSITE,LE,MAXSIT,AND ,HSITE,LE,MAXR)GO TO 3
34650 WRITE(LOUT,Q40)HSITE,MAXSIT ,MAXF

3660 940 FORMAT('QxaFATAL ERROR (RSITE), HD, OF SITES READ=z',14,
3670 1 ' LARGER THAH MAXSIT=',I4,' OR MAXR=',I14)
3680 STOFP 100

3490 3 HAMES (NSITE ) =HAME

31700 TDAS (HSITE)=TDA

3710 TDES (HSITE)=TDE

3720 € '

3730 © IF THE FIRST TIME, WRITE THIS AS THE HEADER RECORD IM THE APFROFRIATE
3740 © DATA FILE,

3750 ¢€

3760 IF(LFIRST ,HE,1)60 TO 2

3770 WRITE(LOFILS(MSITE))HAME

3780 WRITE(LOFILS(NSITE))TDA,TDE,LATD,LATM

3790 WRITE(LOFILS(HSITE))SECLAT,LONGD,LOHGM,SECLON
3800 G0 TO 2

3810 ¢

3820 € PRINT TITLE AMD IHITIALIZE VARIABLES

3830 € e e

3840 ¢©

3850 3 WRITE(LDOUT,1000)

3840 1000 FORMAT('(REMOTE SITES DATA REFORMAT')

3870 $TRA=(,D(

3880 STRE=(Q,(

3890 EFS5=2,D0

3900 BLUHDR=100, D0

3910 KOUHTS=(

3920 KOUHTR=(

3930 ISTOF=Q

3940 NOTFHND: ()

3950 I1SDA=()

3960 1SDE=(

3970 ¢

3980 € READ OWE RECORD OF THE RAW DATA FILE

3990 € e

4000 ©
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LIS 400114500
4010 10 READ(LIFIL,1010yEND=100)CARD
4020 1010 FORMAT(AB()

4030 ¢

4040 C IMITIAL TD RECORD

2

4060 €

4070 IF(CARD(114),EQ,' TD')THEN

4080 READ (CARD, { (20 ) TDA, TDE

4090 1020 FORMAT (7%,F8,2,412%,F8,2)

4100 €

4110 € CHECK FOR CHANGED TD'S, IHDICATING A MEW SITE
4120 ¢

4130 DDA=DAES (TDA-STDA)

4140 DDB=DABS(TDE-STDE)

4150 1F(DDA,GT ,EFS,0F ,DDE,GT ,EPS) THEHN
4140 ¢©

4170 € SEARCH FOR THE SITE IN THE LIST OF SITE DEFINITIONS
4180 ¢

4190 DO {5 Iz],MAXSIT
4200 DDA=DABS (TDA-TDAS(I))

4210 PDE=DABS(TDE-TDES{I))

4220 IF (DDA,LE ,EPS,AND ,DDE,LE ,EF5)G0 TO {7

4230 15 COMTINUE

4240 C

4250 © SITE HOT FOUND

4260 ©

4270 WRITE(LOUT,1025)TDA,TDR

4280 1025 FORMAT ( 'Ok kWARNIHG (RSITE), REMOTE SITE WITH TDA=z',F9 72,
4290 1 ' TDB=',F9,2,' CANHOT BE FOUND, DATA SKIPFED,')

4300 HOTFHND=1

4310 60 TO 10

4320 ¢

4330 © SITE FOUND, PRIHT SUMMARY FROM THE FREVIOUS SITE,
4340 ¢

4350 17 CONTINUE

4340 NOTFHD=(

4370 NSITE=I

4380 IF(KOUHTS ,ER,())GO TO {8

4390 IDAT=THKIN

4400 IHR=(TMIN-IDAT)x24,D0

4410 IMIN=(((TMIH-IDAT)%24,00)~IHK)KE0,00
4420 JDAT=TMAX

4430 JHR= ( TMAX~JDAT ) k24,00

4440 JMIN=( ((TMAX=JDAT)224,00)-JHRE) 40,00
4450 T=THMAX-TMIN

4440 IDS=T

4470 IHS=(T-IDS)%x24,D0

4480 IMS=(((T-IDS)x24,00)~IHS)x40,D0

4490 WRITE(LOUT,1030)KOUMTR,IDAT,THR, INIH,JDAT,JHR, JKIN,

4500 1 IDS, IHS, INS
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LIS 430115000

4310
4520
4530
4540
4550
4560
4370
4580
4590
4600
4610
4620
44630
4640
4650
4660
4670
4480
46%0
4700
4710
4720
4730
4740
4750
4760
4770
4780
4790
4800
4810
4820
4830
4840
4850
4860
4870
4880
4890
4900
4910
4920
4930
4940
4950
4960
4970
4980
4990
5000

1030 FORMAT(' TOTAL RECORDS COFIED=z',I%,
1 ' FROM DAT!',T4,','yI3,'3'y12,' TO DAT! T4, ', ', I3,'3',12/
2 ' SPAN='yI4,' DAT(S)',I13,' HOUR(S)',I3,' MIHUTE(S)')
IF(ISTOF ER@,])RETURN
c
C PRINT HEADER FOR MNEXT SITE
c
18 WRITE(LOUT,{040)NSITE,NAMES (HSITE),TDA,TDE
1040 FORNAT('QSITE MO,',I3,', ',A25,' TDA=',F9,2,' TDE=',F9,2)
c
c
€ RESET RECORD COUNT, STORE NEW TDA, TDE
c
KOUNTS=KOUNTS+1
KOUHTR=(Q
STDA=TDA
STOBE=TDE
TMIN=999,DQ
TMAK=(, 00
EHD IF
c
€ DATE RECORD
C cocmcmcncccaaa.
¢
ELSE IF(CARD(1$4),EQ, DATE')THEN
IF(HOTFHD ,ER,1)G0 TO 10
READ(CARD,104%)IDAT, IMONTH, ITEAFR
1045  FORMAT(4X,12,2},12,2%,14)
c
€ COMPUTE DAT OF YEAR
c
ILEAP=Q
LTEAR=ITEAR
IF (MOD(LYEAR,4) ,ER,(Q)ILEAP=]
IDAT=IDATS (IMONTH)+IDAY
IF (IMONTH,GT,2)IDAT=IDAT+ILEAF
KOUHTR=(
c
C OBSERVATION RECORD
C e o o o m e e e o i e e
c
ELSE IF((CARD(1!5),EQ,'TIME=', AND LTYPE, ER,]1),0R,
1 (CARD(4:8),ER,'TIME=' AND LTTFE, EQR,2))THEN
IF (HOTFND,EQ,1)G0 TO 1§
c
C CHECK FOR GARBAGE CHARACTERS (E,G, '1')
c
IF(LTYFE,ER,2)G0 TO 22
DO 20 I=1,60
IF(((T,6T,31,AND,TI,LT,40),0F,(I,6T,5],AND,I,LT,40)),AND,
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LIS 5001315500

5010 1 (CARD(I$X) ,HE,', ') ,AND, (CARD(I{I) NE,' '), AHD,
5020 2 (CARD(I{I),LT,'Q' ,O0R,CARD(I}I),GT,'9'))G0 TO 10

5030 20 CONTINUE

5040 60 TO 27

5050 22 D0 25 I=1,80

5040 IF(((1,6T,43,AND,I,LT,53),0K,(I,6T,56,AND,I,LT,40),0R,
5070 1 (1,6T,43,AHD,I,LT,73),0R,(I,6T,74,AND,T,LT,80)),ANE,
5080 2 (CARD(ISII),NE,*, '), AND, (CARD({I$I) HE, ' '), AKD,

5090 3 (CARD(I{I),LT,'Q"),AND,(CARD(I}I),6T, 9'))60 TO 10

5100 25 CONTINUE

3110 €

5120 C DECODE DATA

5130 ©

5140 27 CONTINUE

5150 IF(LTYPE,ER,])READ(CARD,1050)IHR,IMIN, ISEC,TDA, TDE

5160 IF(LTYPE,ER,?)READ (CARD,]105] ) IHRyINIH,ISEC,TDA,ISDA,TDE,ISDE

3170 1050 FORMAT (5K y T2y 1Ky X2y 1%,I2418%KyFB,2,12%,F8,2)
3180 1051 FORMAT (BXyI2y 1 Wy Iy W I2,27KyF9 ,Ty4H,IT,4%,FQ,T44%,13)

5190 ©

5200 C DO A BLUNDER CHECK

5210 ¢

5220 DDA=DAES (TDA-STDA)

5230 DDE=DAES(TDE-STDE)

5240 IF(DDA,GT,ELUNDK ,OR ,DDE,6T ,ELUNDR)GO TO {0
5250 ©

5240 C CHECK FOR DATA SPAN OVER MIDNIGHT

5270 ¢©

5280 IF (IHR,GT,(,0R,KOUNTR,ER,(,OR,JHR EQ,INR})GO TO 30
5290 IDAT=IDAT+]

5300 30 CONTINUE

5310 €

5320 C COMFUTE DECIMAL TIME, AND RECORD MAXIMUM AHD MINIMUM
59330 ¢

5340 T=IDAT+(IHR$ (IMING (ISEC/40,00))/60.00)/24,00

5350 IF(T,GT, THAX)TMAK=T

5340 IF(T,LT , THIN)THIN=T

5370 KOUNTR=KOUNTR+1{

5380 KOUNTR=KOUNTQ+1

5390 JHR=THR

5400 ¢

5410 € WRITE THE DATA TO DISK

5420 C

5430 WRITE(LOFILS(NSITE))IYEAR,IDAY,IHR,ININ,ISEC, TDA,ISDA,TDE,
5440 1 ISDE

5450 € WRITE(LOUT,1040) ITEAR,IDAT,IHR,IMIN,ISEC,TDA,ISDA,TIEK, ISDE
5460 1060  FORMAT(' ',2I4,I3,°'}',I2,'}',12y' TDR=',F10,3y"' ISDA=',14,
5470 1 ' TDB=',F{0,3y' ISDE=',I4)

5480 END IF

5490 60 TO0 10

9500 €



LIS 5501:6000

5510
9520
9930
3940
5550
9360
9970
9980
9570
5600
5610
5620
5630
5640
54650
56460
5670
5680
5690
5700
5710
5720
5730
5740
5750
3760
5770
5780
5790
5800
5810
9820
9830
5840
9850
5860
5870
5880
5890
5900
5910
5920
5930
5940

€ END OF FILE
c
100 ISTOP=i
GO TO 17
END
//GO,FTQ8FQ01
/7
//60,FTQ9FQQ1
//

/7
//G0,FT10FQ01
//

/7
//60,FT11FQ01
/!

//
//60,FT12F001
//

//
//60,FT13F001
/7

//
//60,FT14F001
/7

//
//60,FT15F001
//

//
//G0,FT14FQ01
/7’

//
//G0,FT17F001
/7

/!
//G0,FTI18F001
/7

/7
//GO0,FT19FQ01
//

//
//6G0,STSIN

COPY CCG LORAH-

102 1982 288
KETCH HARBOUR MONITOR

150

DD VOL=SER=NLTAPE,UNIT=TAFE]1§00yPISF=(OLD,KEEF),
LABEL= ({14 MLy yIN) yDCE=(RECFM=FE,BLKSIZE=3200yLRECL=8()
DD DSH=DEW ,CCG ,LOFAN KETCH MONITOR,DISP=(MOD,KEEF},
URIT=M2314,yVOL=SER=SEGEOF ,SFACE=(TRK, (50,50 )yRLSE},
DCRB= (RECFM=VES ,BLKSIZE=7294,LERECL=54)

Do DSN=DEW ,CCG ,LORAN ,LOWER ,PROSFECT,DISP=-(MOD,KEEF),
UNIT=M2314,VOL=SER=SEGEOF ,SPACE=(TRK,(10,10)yRLSE),
DCEB= (RECFM=VEBS,,RLKSIZE=7274,LRECL=34)

DD DSN=DEW,CCG ,LORAN ,FEGGYS ,COVE,DISF=(MOD,KEEF ),
UNIT=M2314yVOL=SER=SEGEQOF ,SFACE=(TRK,y (10+10) yRLSE),
DCE= (RECFM=VES,BLKSIZE=7274,LRECL=34)

DD DSH=DEW,CCG,LORAN ELARDFRD,DISF=(MNOD,KEEF),
UNIT=M2314,VOL=SER=SEGEOP ,SFACE=(TRK, (10y10)sRLSE),
DCE=(RECFM=VBSyELKSIZE=7274yLRECL=34)

oD DSN=DEW CCG,LORAN BATTERY ,POINT,DISF=(MOD,KEEF ),
UMIT=M2314yVOL=SER=SEGEOF ,SPACE=(TRK,y (10s10)sRLSE),
DCE=(RECFM=VES,ELKSIZE=7274,LRECL=34)

DD DSH=DEW,CCG,LORAH ,DUEBLIHN SHORE,DISF=(MOD,KEEF),
URIT=M2314,VOL=SER=SEGEOF ,SFACE=(TRK, (10+10)sRLSE),
DCE= (RECFMzVES,BLKSIZE=72744LRECL=34)

op DSN=DEW,CCG ,LORAN ,MEDWAT HEAD,DISF=(MOD,KEEF ),
UNIT=M2314,VOL=SER=SEGEOF ,SFACE=(TRK,{(10y10)sRLSE),
DCE= (RECFM=VBS,BLKSIZE=7274,LRECL=34)

i) DSN=DEW CCG,LORAN ,WHEAD LIVRFOOL,DISF=(MOD,KEEPF),
UHIT=M2314yVOL=SER=SEGEOP ,SFACE=(TRK,(10+s10)sFLSE),
DOE=(RECFM=VES,ELKSIZE=7274yLRECL=34)

op DSN=DEW ,CCG ,LORAM ,PORTJOLI WHARF,DISFP=(MOD,KEEF),
UNHIT=M2314yVOL=SER=SEGEOF ,SFACE=({TRK,(10,10)yFL3E),
DCE=(RECFM=VES,BLKSIZE=7274,LRECL=34)

DD DSH=DEW,CCG,LORAN ,WHEAD LOCKPORT,,DISF=(MOD,KEEP),
UNIT=M2314,VOL=SER=SEGEOF ,SFACE=(TRK, (10,10)yRLSE},
DCB= (RECFM=VES,BLKSIZE=7274,LRECL=34)

oD DSH=DEW ,CCG ,LORAN , INGOMAR,DISP=(MOD,KEEF),
UNIT=M2314yVOL=SER=SEGEOF ,S5FACE=(TRK, (10s10)sRLSE),
DCB=(RECFM=VES,BLKSIZE=7274,LRECL=34)

DD X

C DATA FROM TAPE (SLOTI745,FILE{4) TO DISK SEGEOF

13822.92 30157.23 44 29 03.9%4

~63 33 36.005
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LIS 11500
10 //MAKETSIO JOB '4491,RAF(',WELLS,M5GCLASS=A
20 /APASSWORD XTMNCMET

30 /KJOBPARM  S=99,R={1024,L=9

40 // EXEC FORTVCG,REGION=1024K
50 //FORT,SYSIN DD &

60 €

70 © JOB TO CREATE A TSID FILE TO KE READ FROM AFL, TWO MODES ARE
80 € 1) MOHITOR DATA (ISWTCH=1)

90 € 2) REMOTE DATA (ISWTCH=2)

100 ¢©

110 IMPLICIT REALAB(A-H,0-2)

120 INFLICIT INTEGERX2(I-J)

130 CHARACTERB) TITLE

140 LOGICALx] DATE(18)

150 KOUNT=Q

160 LIN=999999

170 ¢

180 € READ TITLE AND SWITCH

190 ¢

200 READ(5,1020)TITLE

210 1020 FORMAT(ARBD)

220 READ (5, 1030) ISWTCH

230 1030 FORMAT(I])

240 CALL GDATE(DATE)

250 WRITE(4y1040)TITLE,DATE

260 1040 FORMAT('1',A80,18R1/)

270 ¢
280 C MONITOR DATA

290 € --emmememe -
300 €

310 IF (ISWTCH,ER, 1) THEN

320 ¢
330 ¢ SKIF FIRST TWO RECORDS

340 €
350 READ (B,EXD=1(() ITEAR

340 READ(B,END=100)IVEAK
370 10 READ(8,END=100)ITEAR,IDAT,IHR, IMIN,ISEC, TDA,ISDA,TIE, ISDE,
380 1 TDC,ISDC,TDD,ISDD
390 KOURT=KOUNT+1

400 IF (KOUHT,GT,LIN)GO TO {00

410 HOUR=IHR+ (IMIN/40,D0)+(ISEC/Z600,00)

420 WRITE(9,1000)IDAT,HOUR,TDA,ISDA, TDE,ISDE,
430 1 TDC,ISDC,TDD,ISID
440 1000 FORMAT(I4,F9,5,4(F10,3,14))

450 IF (MOD(KOUNT,250) ,EQ, 1)WRITE(Ly1010) KOUNT,ITEAR,IDAT ,THR, IMIN,
440 1 ISEC,TDA,ISDA, TDB,ISDB,TDC,ISDC,THhD,ISDD

470 1010  FORMAT(' KOUNT=z',I4,' RECORD=z ',I4,1%,14,313,4(3%,F9,3,14))
480 &0 TO 10

490 100 CONTIHUE
500 WRITE(4,1010)KOURT,IVEAR,IDAY,IHR, INIH,ISEC,



LIS
510
520
530
540
550
560
570
580
590
600
610
620
630
640
630
660
670
480
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850

152

50131000
1 TDA,ISDA,TDB,ISDE,TDC,ISDC, TDD,ISDD
STOF
c
€ REMOTE SITE
C cmcccmcca——-
¢
ELSE IF(ISWTCH,ER,7)THEHN
c
€ SKIF FIRST THREE RECORDS
c
READ(8,END=200)ITEAR
READ (R,END=200) ITEAR
READ (8yEND=200)1TEAF
20 READ (ByEHD=200) ITEAR , IDAT ,IHR, IMIN, ISEC, TDA,ISDA, TDE, ISDE

KOURT=KOUNT+1{
IF (KOUNT ,GT,LIN)GO TO 200
HOUR=IHR+(ININ/40,00)+(ISEC/34600,D0)
WRITE($,1000)IDAT HOUR,TDA,ISDA, TOE, ISDE
IF (MOD(KOUNT,250) ,EQ, | )WRITE(4,1010)KOUHT,ITEAR,IDAT,IHR, IMIN,
1 ISEC,TDA,ISDA,TDB, ISDE
GO TO 20
200 CONTINUE
WRITE(651010)KOUNT,ITEAR,, IDAT,IHR, IMIN, ISEC,
1 TDA,ISDA,TDEB,ISDE
STOF
END IF
END
//60,FTQ8FQ0]1 DD DSH=A,M{?12,DEW,CCG,LORAN,COFFIM,ISLAND,MAR]4,
// DISF=SHR

//GO,FTQ9F(Q1 DD DSH=TSIO,AAGGEILJ,CCGLORAN,COFFINLO,
// DISP=(HEW,CATLG),DCE=(RECFM=F,LRECL=49),
// SPACE=z(TRKy (292)yRLSE),UNIT=5T5DA
MAKETSIO FILE 'TSIO,AAGGBILJ,CCGLORAN,COFFINLO' FROM OHLINE FILE
2

7/
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LIS 11500
10 //DUMP JOB 14491 sRAF()' yWELLS yMSBCLASS=S
20 /AFASSWORD XTMHCKEY

30 /AxJOBPARM S$=590,R=1024,L=99

40 // EXEC FORTVCG,REGION=1(024K
50 //FORT,SYSIN DD x
60 €
70 © FPROGRAM TO DUMF FILES OF CAMADIAM COAST GUARD DATA FROM DISK
80 C TO THE LIME FRINTER, TWO MODES ARE!
90 € 1) DUMP MOHITOR SITE DATA (ISWYCH=1)
100 ¢© 2) DUMF REMOTE SITE DATA (ISWTCH=2)
110 ¢©
120 IMFLICIT REALARQ(A-H,0-2)
130 IMFLICIT INTEGERXD(I-J)
140 CHARACTER{) TITLE
150 LOGICALx] DATE(18)
160 LIFIL=§
170 LOUT=4
180 LIN=S
190 LFAGE:=()
200 LINE=()
210 ¢©
220 € READ TITLE AND SWITCH
230 ¢©
240 READ(LIN,{000)TITLE
250 1000 FORMAT(ARBQ)
2460 READ(LIN,1010)ISWTCH
270 1010 FORMAT(IY)
280 CALL GDATE(DATE)
290 C©
300 C MOMITOR DATA
310 ¢
320 10 IF(ISWTCH,ER,]) THEM
330 ©
340 © SKIF FIRST TWO RECORDS
350 ¢
360 READ(LIFYIL,EHD=200)ITEAR
370 READ(LIFIL,EHND=200)ITEAR
380 20 READ (LIFIL,EMD=200)ITEARK,INAT,IHR,IMIN,ISEC,DA,ISDA,
390 i DB, ISDE,DC,ISDC,DD,ISDD
400 LINE=LINE+1
410 IF (MOD(LINE,50),HE,1)60 TO 30
420 LPAGE=LFAGE+]
430 WRITE(LOUT,1020)TITLE,DATE,LFAGE
4490 1020 FORMAT('1'y////+RB0s18R124,'PAGE] "' 414/}
450 30 WRITE(LOUT,1(Q30)ITEAR,IDAY yIHR,IMIH,ISEC,DA,ISDA,
440 1 DBy ISDE,DC,ISDC,DD,ISDD
470 GO TO 2¢
480 €

490 © REMOTE DATA
900 ¢
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910
320
330
340
930
960
370
580
590
600
610
620
630
640
650
660
670
480
690
700
710
720
730
740
750
760
770
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50131000
ELSE IF(ISWTCH,EQ,2)THENR
c
€ SKIP FIRST THREE RECORDS
c
READ(LIFIL,END=200)ITEAR
READ(LIFIL,END=200)ITEAR
READ(LIFIL,END=2(0)1VEAR
40 READ(LIFIL,EHDB=200)IYEAR,IDAT,IHR,INIH,ISEC, TDA,ISDA,
1 TDE, ISDE
LINE=LINE+]
IF (MOD(LINE,50) ,HE,1)60 TO 50
LFAGE=LPAGE+1
WRITE (LOUT,{020)TITLE,DATE,LFAGE
50 WRITE(LOUT,1030)IYEAR,IDAT,IHR,IMIN,ISEC, TDA,ISDA,
1 TDB,ISDE
1030  FORMAT(' ',2I5,13,'3',12,'3'112,4(2%,F10.3,14))
GO TO 40
END IF
200 WRITE(LOUT,1040)LIHE
1040 FORMAT('(QTOTAL RECORDS =',1§)
STOF
EHD

//GO,FTOBFO01 DD DSN=A,M{D12,DEW,CCG,LORAN KETCH MOHITOR,SEQ,
7/ DISF=SHR
CONTEHTS OF 'A,M{212,DEW,CCG,LORAN,KETCH, MONITOR,SE®R' OHLIME DISK
1
//
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LIS 11500

10

20

30

40

50

60

70

80

20
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
3460
370
380
390
400
410
420
430
440
450
440
470
480
490
500

//COFPZCCG JOEB '1212,FPHF(',DAVEWELLS,M5GCLASS=A
/AJOBPARN 5=29,R=1024,L=9,C=5(

//% EXPORT VSPC FILE TO DS TEMF FILE

//STEF2 EXEC VSPCCOFT,PRINT=MOLIST

//TEMPDS DD DSH=(TEMF,

//  UMHIT=DASD,DISF=(MEW,FASS),

//  SPACE=(TRK,(1y1)sFLSE),

7/ DCEB=(RECFM=FEB,LRECL=8(,BLKSIZE=4140)YOL=SER=USERD?
//SYSIM DD«

AUTH 1212001 /WELLS

EXFORT KETCHD TO (TEMFDS)

//% REFORMAT 0S5 FILE TO PERMAHENT FILE

//STEPZ EXEC FORTVCG

//FORT,STSIH DD

c

MONITOR DATA VERSION OF

FROGRAM TO READ DATA FROM CCG (CAMADIAH COAST GUARD) RAW
LORAN-C DATA FILES AND REFORMAT IT INTO A STAHDARDL FORMAT

AUTHOR B,G NICKERSOM + D WELLS

DATE 1983-02-05

INFUT RAW DATA ON UHIT g

OUTPUT REFORMATTED DATA OH UNIT 10
SUMMARY LISTIMG OM UNIT 4

LANGUAGE} FORTRAN 77 (FORTVCLG OH THE IEM)

EXTERNALS! GDATE

nonNnNnAonN NN NN NN onnNnMRpnan

IMFLICIT REALAB(A-H,0-2)
IMFLICIT INTEGERx2(I-d)
CHARACTERKDS HAME
CHARACTERX8Q TITLE
LOGICALR] DATE({1§)

o

DEFINE IMITIAL VARIARLES

LOUT=4
LIFIL = 8
LOFIL = 10
KOUNTE = {

TMIN 29299929900
TMAX = Q@(

n

FREINT TITLE AND DATE
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LIS 50111000

510
520
930
540
550
560
970
580
590
600
610
620
630
640
430
660
670
680
490
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840
850
840
870
880
890
9200
210
920
930
240
950
260
970
980
990
1000

CALL GDATE(DATE)

WREITE(LOUT,1000) DATE

1000 FORMAT('1 COFY CCG LORAH-C MONITOR DATA FROM VSPC',
$ ' (ACCT 1212) TO OHLIME DISK ',]8A1)

c

€ READ HEADER IMFUT RECORD

c
READ(LIFIL,1010) NAME,STDA,STDE
$ JLATD,LATM,SECLAT,LONGD,LOHGM,SECLON

1010 FORMAT(A25,2F9,2,/,213,F8,4,14,13,F8,4)

WRITE(LOUT,1020) HAME,STDA,STDE

1020 FORMAT('QNOMITOR AT ',A25,' TDAz!',F9,2,' TDE=',F9,2)
WRITE(LOFIL) HAME,STDA,STDE
WRITE(LOFIL)LATD,LATM,SECLAT,LONGD,LONGM,SECLON

c

C KEAD OHE INPUT DATA RECORD

c

10 READ(LIFIL,1030END=100)

$ ITEAR,IDAT,IHR,IMIM,ISEC,
$ IDA,ISDA,IDE,ISDE,IDC,ISDC,IND,ISDHD
1030 FORMAT(2XI4,3I3,214,12,3(14,13,12))

ThA = STDA + IDA / 10000
TDE = STDE + IDE / 10000
TDC = STDA 4+ IDC /7 {0000
TOD = STDB 4+ IDPD / {0000
ISDA = ISDA x 10
ISDE = ISDE x 10
I1SDC = ISDC g 10
ISDD = ISDD x 10
c
C COMPUTE DECIMAL TIME, AND RECORD MAXIMUM AHD MIHIMUK
c
T=IDAT+(THR+ (INIM+ (ISEC/60,00))/60,00)/24,00
IF(T,GT,TMAK) TMAX=T
IF(T,LT,THIH)TMIN=T
KOUHTR=KOUMTR+1{
c
€ WRITE THE DATA TO DISK
c
WRITE(LOFIL)IYEAR,IDAY,IHR,IMIN,ISEC,TDA,ISDA,TDE,ISDE
$ yTDC,ISDC,TDD,ISDD
c WRITE (LOUT,1040)ITEARK,IDAY,IHR,IMIN,ISEC,TDA,ISDA, TOR,ISDE
c $ TDC,ISDC,TOD,ISDD
1060  FORMAT(' ,2I4,T3,'3" 12,4y 12,4(3%,F10,3,14))
GO TO 10
c
£ END OF FILE
c
100 IDAY =TMIN

IHR= (TMIN-IDAT)X24,00



LIS 1001:%500
INVALID CHARACTER !

LIS 100131500

1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1120
1140
1150
1160
1170
1180
1190
1200

1
1070
1

2
EHD
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IMIN=(((TMIN-IDAT)X24,00)-IHR)R40,00

JDAT=TMAX

JHR= (TMAX-JDAT 124,00

JMIMz (((TMAX-JDAT)X24,D0)-JHR) 240,00

TaTMAX-TMIN

IDS=T

IHS=(T-IDS)x24,00

IMS=(((T-ID5)%24,00)-IHS)x40,D0

WEITE(LOUT,1070) KOUNTR,yIDAT , IHR ; IMIN, JDAT , JHE , JHIM,
IDG, IHS, IMS

FORMAT (' TOTAL RECORDS COFPIED=z',IS,
' FROM DAT' 14,y 'yI3,"' "' yI2,"' TO DAY ' yI4,'y"'y13,"'}"'y12/
' SPAN=',I4,' DAT(S)',I3,' HOUR(S)',I3,' MIHUTE(S)')

//60 ,FTO8FQ01 DD DSH=(TEMP,UNIT=DASD,DISP=({OLD,DELETE),

/7 VOL=SER=USER??

//GO,FT{0F00] DD DSH=A,M{212,DEW,CC6,LORAN, KETCH ,MONITOR,DAT218,
/7 UMIT=P33I50,5FACE=(TRK, (1,1)sRLSE),

7/ DCE=(RECFM=VEBS,ELKSIZE=7274,LRECL=34) DISF= (NEW,CATLG)

//



LIS
10
20
30
40
50
60
70
80
90

100

110

120

130
140
150
160
170
180
190

200

210

220

230

240

250

260

270

280

290

300

310

320

330

340

350

360

370

380

390

400

410

420

430

440

450
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11450
/ /MERGE JOE 14491 ,RAF(' yWELLS ,MSGCLASS=K

/APASSWORD XTMNCMEY
/XxJOBPARN S=59,R=1024,L=99

/2 SETUP DISK = SEGEOF
/7 EXEC FORTYCG,REGION=1(24K

//FORT ,STSIH DD g

c

C SEQUENCE { CHECK TIME SEQUEMCE OF COFTCCG TYFE FILE OM SEGEOF,

c SOME TIME SEQUEMCE ERRORS SFOTTED OM FLOTTING

C LU 10,,0LD FILE WITH SEQUENCE ERRORS, ( Ly {2,,,CORRECTED TIMES)
c

IMFLICIT REALXB(A-H,D-Z)
IMFLICIT IMTEGERR2(I-J)
CHARACTER K25 MAME
HUMBER=(
OLDTM=(, 000
IFLAG=()
READ(10) NAME,TDA,TDE
READ({0) LATD,LATM,SLAT,LOND,LONM,5LON
WRITE(4,4000) MAME,TDA,TDE, LATD,LATM,SLAT, LOMD,LOHM,SLON
4000 FORMAT(' CHECK TIME SEGUENCE, D21{§,D1297,CC6,LORAN,KETCH,MONITOR',
A /12%yR2592(1%sF9,2)5/9213,F8,4,14,13,FB,4)
c
C TO BE USED WHEN ALL ERROKS HAVE EEEH FOUND
WRITE(12) HAME,TDA,TDB
WRITE({?) LATD,LATM,SLAT, LOND,LONM,SLOM
10 READ(10,EHD=99§) ITEAR,IDAT,IHR,ININ,ISEC,
A TDA,ISDA,TDE, ISHE, THC,ISDC, TDD, ISDD
IF(IDAT ,EQR,252,AND,IHR ,ER, 1] ,AHD, ININ,ERQ,42,AND ,ISEC ,ER,15)
A  IFLAG=]
IF (IDAY ,EQ,292,AND, IHF ,ER, 14 ,AHD, IKIN ,ERQ, ), AND , ISEC ,ER, ()
A IHR=z1{5
IF (IDAY ,EQR,292,AND  IHE EQ,{7,AHD, IMIN,EQR,23,AHD ,ISEC ER,()
A IMIN=24
IF(IFLAG,EQ,()GD TO 40
IF(IDAY ,EQ,752)IDAT=253
IF (IDAY ,GT,25%) IFLAG=(
40 COMTINHUE
WRITE(]12) IYVEAR,IDAT,IHF,IMIN,ISEC,TDA,ISDA,TDB,ISDE,
A  TDC,ISDC,TDD,ISDD
NUMEER=NUMEER+1
TIME= (IDAT)+( (IHR)+( (IMIN)4+ (ISEC)/40,000)
) /60,000) /24,000
20 IF(TIME,GT,OLDTIM) GO TO 30
WRITE(496001) ITEAR,IDAT,IHR,ININ,ISEC



LIS
460
470
480
490
3500
510
320
330
540
550
560
5970
380
590
600
610
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45131000
4001 FORMAT(' KxaxWARNING, OUT OF SEQUENCE] ',2I4,I3,'1',I2,'1',I2)
c TIMEz (IDAT)+( (IHR)+({ (IMIM)+ (ISEC)/40,000)
e A /60,000) /24,000
¢ 60 TO 20
30 OLDTIM=TIME
G0 TO {0
998 WRITE(4540072) NUMBER
6007 FORMAT(' HUMBER OF DATA FOINTS! ',I4)
STOF
END
/%
//G0 ,FT{0FQ0] DI DSM=D21{8,D202,CCG,LORAN,KETCH,MOHITOR,DISF=5HR

//6G0,FT{2F00] DD DSH=DD1§,0292, SEQGUEHCE ,KETCH MOHITOR,UNIT=M2314,
/7 DISP=(,CATLG,DELETE) ,VOL=SER=SEGEOF , SFACE= (TRK, (50,50) s FLSE),
7/ DCB=(RECFM=VBS ,BLKSIZE=7294,LRECL=54)

/7
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APPENDIX 1IV.2

Workspace PLOTCCG

Functions for Data Plotting
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YDEFRHW[[]]v
¢ DEFRHW IHT}MTDA}MTDE
[1] & DEFIME HELICOFTER DATA WIHDOWS E,G,M, FEE,, 1983
[2] a TODA MEAH YALUES
£31 MTDA: 13866.7 13802.1 13799.7 13812,9 13810.3 13768.,3 13692.4
L[4] MTDAEMTDA, 13578.1 13519.6 13455.5 13352.8 13309.1 13263.1
[51 @ TDE MEAM VALUES
4] MTDEE 30121.,1 30154,2 30247.4 30324.9 30344.,4 30366.9 30465.9
£71 MTDEMTDE, 3056%.1 30589.9 30601,3 30698.7 30752,5 30770.5
[81 a DEFIME FLOTTIHG WIHDOWS
{93 FWAL10+11333¢ 13 4 FCOLI391)F0)»023C(139 1) FPMTRA-TIHT =2, [23((1351)F24)9[23((1351)
FMTOALINT2)
L1037 FWE{LI0+11351¢ 13 4 pC(13y1)P0) s L2313y 1) pMTRE-INT2),[21((1351)F24),023((13»1)
FMTOELINT D)
7
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VDEFSYF[[]9
Y HMSVF¢DEFSVF WIDE;MUM}XSVF;TWIDEjOHED;ONER}I
[11 s DEFIME 3VF'S FOR HELICOPTER DATA FLOTS (CCG DIFFERENTIAL LORAN-C PROJECT 1327

39
{21 @ WIDE = WIDTH IM CM, OF OHE FLOTTIHG ELOCK
[3]1 A MHUM = TOTAL MUMBER OF PLOTTIHG ELOCKS
[4]1 a TWIDE=z TOTAL WIDTH OF FLOTTIMG AREA IM CM,
[5]1 @a HSVF = RETURHED MATRIX (HUM,4) OF SVE'S FOR FLOTTIHG B,G,H, FEB, 1983

[6]  HUMe§
[7] THIDE¢19,4
[§1  HEVFeBVE[I]-8YE[1]
[#1  HSVFe(HUM;4)70
101 OMED¢(WIDESTWIDE)XXSVF
[11] OHEB¢{{(TWIDE-(WIDEXHUM))=-(HUM-]))+TWIDE)XXSVF
[12] I+Q
{137 LOOFIHSYPLTI4]1§1¢(SYEL1J4TXONERBLOMED) ,,SYE[2],y (OHED+SYE[ ] J+IXONEB4+ONED) ,SVE[4]
ri41 FLOOF X | HUM) T¢I+
v
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YLIFFLO]Y
¢ DDATEDIFF DAT;ETIMJETIM{MDAT;I;J;T;TM]jTMO3FACIMAL;ME];MAZ;MBDFHANM

[1]1 & GET THE DIFFEREHCES BETWEEM DATA AT A REMOTE SITE AHD THE MONITOR,
[2] s DATA FOR REMDTE SITE IS5 ASSUMED TO EXIST IM VARIABLE 'DAT',

{31 a FIND SFAM OF REMOTE SITE DATA AMD ADD (,5 HOURS OM EACH SIDE

[41 & E,G,HICKERSDM, DEC,,{782

351 BTINeDATL1511+(DATL152]-0,1)+100

[41 ETIMCDATL(1AF0AT ) 311+ ({DATL (14FDAT)2340,1)5100)

[71 & ©GET MOMITOR DATA FOR THIS TIME SFAN

[81 DDAT&((s46)FP0

[51 FHAEMEFILHAM

[107] FILHOME'CCGLORAM,KETCH!'

[11] HDET10 GETLOR(BTIM,ETIM)

[12] FILHAMEFHAN

(1233 £{(2314FMDATY/'90,f0¢' 'ERROR, MO MONITOR DATA FOR THIS TIME SPAM,!'!!

[141 a IMITIALIZE

[151 el

[161 7Te¢l

(171 a LODF FOR REMODTE SITE DATA FOINTS

rig1 HE)(TJ:T&DAT[.J;1}+[1AT[J;2]-:-24

{191 a LOOF TO IMTERFOLATE MOHITOR DATA FOINTS

[70] HEXTISTH{eMDAT[I;{J+MDATLI}27+24

[21] TH2¢WDATLI+131]+MDATIIH+152]+24

[z2 +{THM14T) /0K

L2337 CWARMING MONITOR DATA EREGINS AFTER REMOTE DATA,!

[247 Jedsd

[ 25 SMEXTJY

L#6] ORPAIHTX\TH22T

371 AHENTIXL(14FMDAT ) T¢I4]

(281 40sFl¢'WARHING, MOMITOR DATA EHDS BEFORE REMOTE DATA,'

TO0T INTIFACE(T-THI)=(TMD-THL)

{301 MALe(FACXMDATLI4+]§3]-MDATLIFI])+NDARTIII]

[31] MAZe(FACXMDAT[I+]§7]-MDATLI7])+MDATLI;7]

L3z MEL e (FACKMDATII4 135 ]-MDATII ;5] )4MDATII5]

[33] HMERe(FACXMDATLI+]iG]-HDAT[I;O])+MDATII;9]

[34] g STORE DIFFERENCES

[351 DDAT¢DDAT,[§] DATLJ; 1 219y (DATLJ3IT-KAL1)y (DATLJI35]-MEL)y (DATLJ§3]-MA2), (DAT[J;55
1-MB2)

[361] SHEXTJYX  (14FDAT ) JeJd+d
¢



le4

YGETLOR[[]]V
¥ TEHCOL GETLOR TIMTTZ;TIMEFERTIMIETIMGI;IMAX)IMIN;EEGINTEMF

{11 =

[?] & GET LORAH-C DATA EBETWEEHM STARTING DECIMAL DAT TIM[{] AND ENDING
[31 a DECIMAL DAT TIM[2], HCOL I5 THE MO, OF COLUMNS OF DATA STORED
[4]1 s OH FILE 'FILMHAM',

[51 =

L61 010¢1

£71 LE(0,HCOLY PO

L8l BTIMe(LTIMDI)4+((TIMC1I-LTIME1])Xx100)+24

Le1 ETIME(LTIME2])+((TIME2]-LTIN[2])X100)=24

C10T  ((2933F'IN REC') TRY ‘IR DSH= 'yFILMAM,' ,CODE=S!

[11] TIMEE«QARI[Z 31

[1927 g EIHARY SEARCH FOR BEGIHMIMG TIME RECORD

L13] 1IMINeg

[14] IM&M&((HCOL=10)y(HCOL=4))/24061 s RMAX[RSITE]

[15] HEXT!IeL 0,01+ (IMANLIMNINY D

[181 THe(0s 1)

L1773 2 ({1FQ)#TEMF¢IN) /ERR

LiB] TRe24MCO0LFgREC

£1931 TeTE{11+72[21+24

(207 4(I=xIMYIN)/FOUHD

[211  $(T=ETIM)/FOUND

[927  g{TeETIMN)/ IMIHEI!

[23 g(TIBTIMY /' IMAMET

$HEHT

(%] ERF{'ERROR IN READING FILE ',FILMAM,', CTL=',4,TENP

L2861 0

G777 FOUMDIEBEGIMEI4T(ETINM

[781 @ FREAD IM REQUIRED RECORDS

L2391 Te¢0

[30] LOOFIHEQ, (BREGINST)

[311 2(24=IK)/DOHE

{327 T2eDpHCOLf gREC

[331 TIWEeTI[11+TZL21+24

[3471 ¢TIMEETIM)/DONE

[351 =+¢2y[11 MCOLpgREC

£361 Telsxd

[377  sl.ooF

{387 DOHEI(TIMER),y' FOR ',(4I),' RECORDS (GETLOR),!®
v




[11
£21
£31
£41
£51
[61
{71
£al
el
[1o0l
i1l
£121
£121
[141
L1351
[16]
{171
rigl
191

£231
[24]
£251
[261
£271
£281
291
£301

L2313
L£321
321
[241
L3351
L3641
£371
£igl
{371
[401
411
[42]
£431
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FHAXISCOIV
¢ ARG HAXIS DAT;ID;I;SVPjNAME;AX;BX;CH AT BT jCT{ALFBLCLLDATJ3DI{TICK;TICY jMK
SHTSHT2SNTI ST HT 45 0OFF
a DRAW AXES FOR LORAH-C HELICOPTER DATA FPLOTS
f B,6,H, FEE, 1983
DIe'D!gARG
HTYIHTCW[4]-WL2]
2(~'H' gARG) /' JERKOR
HAME¢RHNAME[RSITE} ]
SETHW RSITE
a4 FIGURE OUT WHERE DATA EREAKS ARE
T0e4N00, 03¢ 1 (1¥DATL52])-"14DATL ;2
HRUMEQ
|
a LOOF THROUGH DATA OME ELOCK AT A TIME
LOOF33(ID[{147DAT](TeI+1)/DONE
A({12FHEVF) (HHUMEHHUME] ) /DONE
SVFEEVE
SYFEHEYF[HRUM} ]
LDATE(ID=T) ADAT
WE1 31¢START, (START&((L(11ILPATL]1§23)x460)+60)+LLDATL]1§2])+HWIDE
${'A'GARG)/'W[2 4]1¢(4F (w#DI)yDI)/RWALRSITE; 2]y (J-HYINT=2 ),RWALRSITE;4]y (JeRWALR
SITE;2]~-TOAWL2])4HYINT2 !
$('EB'¢ARG)/'W[D 47¢(4f (¥#DI),DI)/RWB[RSITE} 2], (J-HTINT:2),RWB[RSITE;4], (JERWE[RS
ITE;2]~-TOEW[2]) +HTINT 22
TICHE(ZgHK41)P(STARTH (™14 1MH+1)XCH) y (HXPAL, (HY=1)FCL) s ALy ( (HX+1)FWL2T)
g (HHUM=1) /"' TICTE{TyRY+1)F(WE2TH(TL+INTHLIACT )y (HTPAL, (RT2-1)pCL) AL, ((HT+1)pW[
in
S(HHUMY ) /' TICTE( Ty Y4410 P (WE2T4 (714 AT A+1 ) XAT ), ((NT4+1)PBL) y ((HY4+1)PWL1])"
00 1,3 WRITE +°
2(~#DI}/'USE COLDR 7'
2(DI}/'USE COLOR 1{°
TICH AXIS TIOT
a LABEL AXES
OFF HWIDE X 3495
({Zy2)F ((5TARTHOFF),START+HWIDE-OFF), (270,03) s (2F¥L21)) LELX(L((111START)X40)+
OO)s (L{CL]ISTARTHHWIDE)X40)+0,3)
00 1.7 WRITE +»
2(HMUM=1) /' ((HTI+]1)pWE2T+(T1+ 1\ HTYI+]1)xAT) LELY Q
0 AMMK($LDATLI311+(LSTART)=100)
2 (HHUM=1)/'0 AHHT * ' MICROSECOHDS''!'
SYFeSVE
3LOOF
DOHE}TDC{('A'¢ARG)y ('E'¢ARG)) /' AR!
SYELAJCSYELAT+]
2 (DI} /' (030r090y1y TITLE ''TD'',Th,'' "', HAME,'' HELICOFTER DATA''!
2(0I)/ ' (0s010s0s1) TITLE ''TD't,TD,'' DIFFERENCE '',NAME,'' - MONITOR'''
SYFL41¢8YE[4]-1
40
ERFOR![¢ 'ERROR, MUST INMCLUDE ''H'' IN ARG FOR HELICOPTER AXIS FLOTS,'
v
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YHOIFFL]v
¢ DDATEHDIFF DAT,IDSITDAT
[1i1 f GET DIFFERENCES FROM MONITOR FOR HELICOFTER DATA FLOTTIHNG
[21 = B,6,M, FEE, 1983
[31 DDATE(0s6)F0
[41 f FIGURE OUT WHERE DATA EREAKS ARE
[51  I0e#\0»0,03¢|(1¥DAT[;21)-"14DAT[}2]
[61 I¢7d
[731 A LOOF THROUGH DATA OME ERLOCK AT A TIME
£81 LOOF ! 3(ID[14pDATJ(T¢I+]/DONE
9] TRATE{(ID=T)LDAT
£101 DOATDDAT,{{] DIFF TDAT
113 SLDOF
127 DOHE Q¢'TOTAL OF 'y(¢414fDDAT),' DIFFEREMCE RECORDS'
v



[il

[21

[3]

L41

L3l

L61

£71

£8l

%1

[101
[ifl
121
131
[14]
Land
[143
171
[183
[171
£201
L2113
22

[23]
[24]
£251
(261
[271
[281
[291
[361
L1l
323
[331
L34
[251

YHFLOTL[]Y

¥ ARG HFLOT DAT{;HINT;ID;I;SVP;HHUM)NAME;IB

167

g COMTROLLER FOR PLOTTING HELICOFTER DATA (CCG DIFFERENTIAL LORAN-C FROJECT 132

75%9) .

1

T B D™D DD

HAME¢RHAME[RSITE ]

IBRe (HAME[10]="EBE")A(HAME[]11]=",")
+{IEk) /BUOY

g STATICHARTYT FLOT WIMDOW DEFINITION
DEFRHW (,4

HWIDEeZ+-40

4FLOT

A EUQY FLOT WINDOW DEFINITION
EUOT g (RSITE=14)/'DEFRHW | 2

2 RSITE={S)/ 'DEFRHW {,0!

2 (FSITE»{5) /' DEFRHW (,5"'

HWIDE&4:40
FLOTIHTIHT¢RWALRSITE;4]-RWALRSITE;; D]
HIHT€0,03
Ie+\QyHINT | (14 DATL§2])-"14DATL 2]
a LOOF THROUGH DATA TO EE FLOTTED
HHUM& ()

1e™1
LOOF I3 (IDL14FDAT](TeI4+])/DONRE
HHUMEHMUM+ |

G (HHUMY 1AFHSVF ) /ERROR

SVFeSYE

SYELHEVPII+14]

ARG LFLOT(ID=I)/DAT

SYE¢SVE

SLOOF
DOMEY4(

ERROFR{[J¢'ERROR, MORE DATA GROUFS TO EE FLOTTED,

LE, !
7

USED TO FLOT MARY GROUFS OF DATA SIMULTAMEOUSLY, IMFORTAMT GLOERAL VARIAEKLES!
HSVF = SCALING VIEWPORTS DEFIMED BT FUNCTIONM
HWIDE = WIDTH OF A SIHGLE FLOTTIHG ELOCK IM HOURS
HTINT = VERTICAL HEIGHT OF DATA WINDOW IM MICROSECONDS

LOCAL YARIARLE HINT = IHNTERVAL TO COMSIDER DATA AS FROM A HEW ELOCK (HOURS)

'DEFSVF!

B,G.N‘ FEB! 1983

HO MORE FLOTTING ELOCKS AVAILAE



il ittt e fad ol il ialatelulal o lal el alal alal e tal al ol et Tal ettt e Pl e Tl e T T L P T P P Y e Tt ot e T on Yo Tone ¥ et B F i o T |
OO OSRGOS LTI LN D 3 20 B 30 3o B B 2 35 Gl G G O G LR G G G G P BRI PA P I PI PIPI PRI PO 1 b bt 8 b bt et bt = O QO S ON UV B GO
PSRN AN O OONO UL NN OGN N LN OSSP OISO U D O PRI O b et b et bed ed ed Ll bl

e e f 2 o B e e e Bt Bt el e e ed bt e o B b et b e b d e b et bt i L d L el et Ll d Ll L L bl g il b b e i et b et L L e Ld el )

le8

vIHITSUM[IQ]V

v ARG IHITSUM ARG}MARG;I;JjK;RSTATIESTATIM;STAT;MUDSMUD] jMUDD$MUL MU IVMUR
f GET DATA AND INITIALIZE FOR SUMMARY FLOTS B,G,N, MARCH, 1983
Hie('H'¢ARG)A(']1' ¢ ARG)

H2e('H' ARG )A( ' D! t ARG)

HIe ('H' ¢ARG)A( '3 : ARG

V&'V ARG

Fe'R ARG

56'5' ¢ ARG

Ae'A' ARG

B¢ 'R ARG

MARGE (VyH1yH24HT)/ 0 1 2 3

g GET MEAN VALUES FOR EACH VISIT

SUMU MARG
2{F)/ " MUDeMUDY Y
2(S)/'MUDeMUDD!
2 (R)/ "MUDE,MUDT 3
2(B)/'MUD¢, MUDD,
a VYISIT IHDICES
VISiegdr]
VIS2e23p]
VISTe(1071)y ’
VISAe(9p1)+0+13F
VIS5 (10£0), 1
A GET DATA TO BE
D1eD2¢D3eD4eD560p
Kede

g LOOF ON SITES
LOOFDY3(23¢Jed+1)/DONE

4 {INDX[JI]=0)/LOOFD

FETATEMRSTAT Me (+/MRINDXL\J-1 1)+ IMRINDXLITS (AsEY/(17920)]
ESTATEMESTATIM; (AyB)/(17420)1]

2(R)/'STAT¢,RSTAT!

2(8)/ 'STATL,,BSTAT!

Me(|STATYH 0,01

STAT¢M/STAT

KeK+1

IVEIeQ

LODF OH VISITS

LOOFVa((14pVISITS)(I¢I41)/LOOFD

4(1)+/VISITS[I]=15)/LOOFY
H(V1yV2y¥3)V4,V5)L(11253+4,5)\VISITS[I]]
g VISIT
Vilg(J=1)/'5TATe0 1 1 1 1/STAT!

4(YIS{[J]=0)/LOOFY

D{eDn] ySTAT{IVEIVH]1]-MUDLK]

JLOOFY
g VISIT 2
V2ie(J=6)/ ' STATE(1907191s1)/STAT!

A{VIS2[J]=0)/LOOFV

CReDD,STAT{IVEIVE] ]-MUDLK]

4LOOFV
A VISIT 3
VI a(VISI[J]=0)/LOOFY

LIeDT,STATIVeIVE]I-MUDLK]

+LOOFY
& VISIT 4

V413 (VIS4[L]=0)/LOOFY

VAeD4ySTATLIVEIVE]]-MUDLK]

+L.OOFYV

g VYISIT §
VE13(VISS5[J]=0)/LOOFV

DEENS STATLIVEIVE] J-MUDLK]

JLOOFY
DOHE I 3(

v

18F1
TED, J = SITE NO,y, I = VISIT HO,, K = VALID SITE COUNTER
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PLAXIS[O]Y
¥ ARG LAXIS DAT}TRANGE}TICH;TIHT}TICT{TI{HTjDATjNAME;TD{MR}D

[1] s DRAW AXES FOR LORAN-C DATA FLOTS

[21 = E,G,NICKERSON, DEC,,1982

[3] MRe('M'gARG)A~'4' ¢ ARG

[4]1 De('D'gARG)v('R'gARG)v('4"' ¢ ARG)

[5]1  NAME¢'MOMITOR!'

[6]1 2{{'R'¢ARG)v('D'ARG))/ ' HAMECRNAME[RSITE; "

[7]1 YINCe0,05

[8]1 DAY¢DAT[131)]

[9]  2(MR)/'TICRe(3525)F (T14125)1 (247 (0,04 0,02 0,02 0.02))y0,04s25¢¥[2]"

L1013 (D) /'TICKe(I17)F((LDATLLI2)+ (714017054 9 (16F (0,04 G.02 0,02 0,02))+0.,04517FYW
[21

[11] TRANGECWL[4]-W[2]

[12] TIHTEL(TRANGE:TIHC)+0,5

[13] TI&T14+L(YIRC:0,01)40,5

[14] NTeTVINTXTI4+]

[15] YRAHGEC(0,04+(TIf0,01)+0,02,(TIp0,01))

[16]1 TICY&(HTH+]1)p(WL2140,01X(71+1HT+1))

[17] TICY&(JyHT+1)FTICT, (HTPTRANGE) 0,04 (HT+1)FWL1]

[181 0 0 1,7 WRITE '!
[19] USE COLOR(1{+'R'gARG)

[20] TICKX AXIS TICY

[211 2(MR)/'(4x("1417)) LELX 0!

[221 2(P)/' ((LDATL1;21)+("1+15)) LBLX Q'

[231 (WL2J+YINCX(™14)\TINT+{)) LELY 0

[24] 0 AHNY 'HOURS!'

[25] 0 ANKY 'MICROSECOHDS!'

[26] TDe(('A'gARG),('B' ¢ARG))/ 'AE"

[27] MRe((('M'gARG)v('R'¢ARG))A(~'D'¢ARG))

[28] D&'D' ARG

[291 o(MR)/' (((ML3I+WL13)52) 5 (¥[41+0,01)905050) TITLE ''TD'!,TD,'' '1,MAKE,'' DATA F
OR DAY '',4DAY!

[301 2(D)/' (((WL3I+ML13)52) 5 (WL4140,01)505050) TITLE 't TLO!,TD, '+ DIFFEREHCE ' ', HAME
s'' - MONITOR, DAY '',4DAT!
v



£11
£21
31
[4]
£s3
L6]
£71
£8l
[?1
[101
[111
[12]
[13]
[14]
[15]
f161
[171

£181
[191
[201
£211
£221
£23]
L24]
[25]
[263

£271
[28]
[291
[301
£311
[321
331
£34]
£351
[36]
£371
£3sel
£391]
£401
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VLPLOT[O]Y
v ARG LFLOT DAT;ID;I;J;IDAT
PLOT LORAM-C DATA IN MATRIX 'DAT', LIFT PEN IF THERE IS A EREAK
OF MORE THAN (0,10 HOURS (340 SECONDS),
REMOTE SITE WUMBER DEFINED BT GLOBAL VARIABLE 'RSITE!
REMOTE SITE DATA WINDOWS DEFIMED BY GLOEAL VARIAELES 'RWA' AND 'KWE’
B,G,HICKERSON, DEC,,1982

3{0=pARG) /JERROFK

SVPe 19 7 96 45

2('H'¢ARG) /' WLL 3Tedy (Je((L(L1IIPATL1521)%40)+60)+LPATL1§2])+HWIDE"
3('A'¢ARG) /TDA

2('B'¢ARG) /TDE
ERROR{ 'ERROR (LFLOT), LEFT ARGUMENT MUST IMCLUDE ''A'' OR ‘''E''!

40
TDAIIDATE(1y ("M '¢RARG))/(347)

2('D'¢ARG) /' IDATEIDAT, 5!

2(w'H'gARG) /' We ((4F ' "M ' ¢ARG)y (4p (' 'R' ' ¢ARG)) ) /TDAW,RWA[RSITE; ]!

2('H'¢ARG) /'WL2 41¢RWALRSITE;2 47"
2(('D'¢ARG)A(~'H' ¢ARG)) /' We (LDATL1521)9(V=0,15 )9 ((LPATL1521)44) s ((JERWALRSIT
E;2]1-TDAWL2])+0,15)"

2(('H'¢ARG)A('D'¢ARG) ) /'WL2 46 (J-HYINT=2)y (JERWALRSITE§2]-TDAWL2])4+HTINT =D
2('R'¢ARG) /'WL1 3T (LDATL1521)s ((LDATL152])+4)"

2(('M'¢ARG)A('4'¢ARG))/'WL1 FJe(LPATL1521), ((LDATL1521)+4)"

3FLOT
TDEJIDATE(1y('M'¢ARG))/(5:+9)

2{('D'csARG) /'IDAT¢4 §'

2(w'H'¢ARG) /' We ((4F ' 'M' '"¢RRG)y (4P (''R''¢ARG) ) ) /TDEW,RWB[RSITE;]"

2('H'¢ARG) /'W[2 AJ+RWB[RSITE;2 47]'

2(('D'gARG)A(~#'H'cARG) ) /' We (LDARTL152])5(J4-0,15 Y ((LDATL132])+4) » ((JERWB[RSIT
Ej2]-TDEW[2])+0,15)"'

2(('H'¢ARG)A('D'¢ARG) ) /'WL2 4]Je(J-HVINT:2),y (JEeRWR[RSITEJ2]-TDBWL2])+HTINT=2!
t('R'¢ARG) /'WL1 FJ¢(LPATL132]) s ((LLATL1§21)+4)"

2(('M'¢ARG)A('4 ' ¢ARG) ) /'W[] FTJe(LDPATLL1321) s ((LDATL132])+4)"
PLOT{Jel

IDE+N\02 0, 1¢(1I¥DPATL32])-"14DATL52]

a LOOFP THROUGH DARTA TO BE FPLOTTED
HEXT I+

USE COLOR J
LOOF{3(ID[14pDPAT](IecI+])/MORE

('ARS5') SFLOT(ID=I)ADAT[(2yIDATIJ])]

+LOOF
MORE} 9 ((FIDAT) (JeJ+1)/DONRE

IHEXT
DONE {40

v
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PRIHDALO]w
¢ RINDY HIELANK
[11  BLARKe(M,3)p'
£21 (e (M 1) pAH) y[2] BLANK,[2] RFHAME,[D] BLANK,[D] RNAME,[2] BLANK,[2](¢(N,1)FRMAK)

y[21(¢RWA), [2](+RWE)
v



{1l
£21
[3]
L4l
[31
(-3
L[71
L8l
£el
£1i01
(113
(121
[131
141
£13l
L1461
(171
£1isl
(191
L20]
£211
22

£231

CSETHWL]V
v SETHW RSITE};IBUDYjNAME

A SET AXIS SFECIFICATION WIHDOWS FOR HELICOPTER DATA FLOTTING

f
NAME¢RMAME[RSITE} ]

IBUOY ¢ (NAME[1Q0]="B' )A(MNAME[11]=",")
ALCELE),03

CL&0,02

ANeEX¢HWIDE

CHel1<60

4 (IEUOT) /ERUDY
g STATIONARY DATA WIHDOWS
ATEBTE), 1

€7+0,01

JWINDOW
BUDTIETE&0,1

L (FRSITEY15)/'AT&0,1"
2(RSITEL]5)/ ATE0,2"

2 (RSITE15)/'CT¢(,01"
2(FSITEL15)/'CT¢(,02"
WINDOWMNXe| (HWIDEZCX)+0,5
HTEL (HTINTZCT)4+0,5
HY2&L(AY=CT) 40,3

HYTZ& L (HTINTSAYY+0,5

HY 4| (HTINTZATYH0,5

v

B,G,N,

FER, 1983
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[11

[21

L3231

£41

[51

(N-3]

71

£el

%1

[101
{111
f121
[131
[141]
[151
[141
£[171
£181
[i9]
201
£211
L2231
[231
£241
£251
[261
£271
£2sel
£291
£301
[21]

SEUMAKISIO]Y

v ARG SUMAKIS VISITS}T;T13T23TI;I3AVFA
g FLOT AXES, LABELS AND TITLES FOR THE DATA SUMMARY FLOTS,
00 1,7 WRITE !

USE STYLE |

IMe ¢ O

AXES

g LELX

0 LELT (

() ARMK 'KILOMETRES FROM MOHITOR:!

(0 ANHY 'MICROSECONDS®

SYFLA4163YEL41+1

2(H1)/'T1&"''H, LAHDING''!
g(H2y/'T]le''H, BUOY!I Y

2{H3)/'Tie''H, ALL !

2(¥)/'Tl¢' VAN SITE' !

2(R) /T2 2220 !

2(8)/'T2¢0 11017

!(A)/IT3‘_I|AIiI

!(B)/!Tz‘_llalll

(03090909 1) TITLE T1,*' VISITS -~ MOHITOR ',T2,' TD',T3Z
SYFL41¢5YFEL4]-1

I¢(

0 0 1,2 WRITE ‘!

Tetst
LOOF!3((FpVISITS)(I¢14])/LEGEND

TeTy'e 3 VISIT ', (¢VISITS[I]), '™
+LOOF
LEGEMD}TeT, ' !

FAEEA

FA¢STYLE VISITS

(180 (WLA4T-((WLAT-¥L21)%0.093))91+0+0,0) TITLE T
FA¢FA

A4

173
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YSUNFLOTL1V

v ARG SUMFLOT VISITS}DIST;X;D{;D2;D3;D4;D5;1;DAT
FLOT DATA SUMMARIES FOR C,C,G, LORAN - C PROJECT (132759).
VISITS COHTAINS THE VISITS TO BE PLOTTED (AHT COMBIHATION OF 1,243,4,5),
ARG CONTAINS CHARACTERS DESCRIBED AS FOLLOWS!

[41 'a' MEANS FLOT TDA DATA; 'B' MEAHS PLOT TDB DATA

£51 ‘R MEANS PLOT S,M, 2270 DATA} 'S' MEANS FLOT S,N, 1017 DATA

[11 =
f
f
f
fA
[61 = 1y MEANS FLOT VAHM SITE DATA; 'H' MEANS PLOT HELICOFTER DATA
f
f
f
f

[21
£33

£73 '{' MEAMNS FLOT HELICOFTER LANDIMGS OMLY

81 12t MEAM5 FLOT HELICOPTER BUOY VISITS OHLT

£93 13" MEAMS PLOT ALL HELICOFTER SITE DATA E,G,H, MARCH, 1983
[101 INITIALIZE AND GET DATA TO EE FLOTTED

[11] ARG IMITSUM VISITS

[12] g DISTAHCE OF FDINTS FROM MONHITOR (KM,)

[131 ©ISTe 15,2 29.8 46.3 61,5 69.7 90.6 102 128 156.5 178.4
[14]1 ©ISTeDIST, 11,4 6,3 19 30.4 35.5 42,5 67.8 100.1 114,7 124,8 155.2 162.8 182.5
(151 ®L1 33« 0 200
[161 WCAT6(I+(10-101(¢TelT/(1000%X(P1,02,03,04,05)))))+1000
[171 WL21€{I-(10+7101(T¢L1/(1000X(P1,02,03,D4,05)))))+1000
[181 SYEe 14 7 94 45
[19] a LOOF FOR PLOTTIHNG EACH VISIT AT A TIME
[201 1&0
£211 USE COLOR {
[22] LOOF!a((14FVISITS)(I¢I4+])/DONE
[23] 4(1)4/VISITS[I]1=15)/LOOF
[24] 4(51,52,53,54,55)[(1,2+3s4,5)VISITS[I1]
[25] a VISIT {
[24] S11USE STTLE |
[271 DAT&{((PD1)y1)p((IMDXAVIS])/DIST)),[21((PP1),1)pD1
[26] aFLOT
[261 s VISIT 2
[30] S2USE STTLE 7
[311 TDAT&{((FD2),1)p((IMDXAVIS2)/DIST)),[21((FD2),1)pD2
[321 3FLOT
[331 a VISIT 3
[34] 33I1USE STTLE 3
L4571 DAT&(((FD3)y1)p((INDXAVISZ)/DIST)),[21((FD3)y1)pD3
[346] +FLOT
[37]1 a VISIT 4
[38] S4:{USE STYLE 4
[391 DATE(((PDA)s1)p((INDXAVISA)/DIST)),[21((FD4)y1)FD4
[40] +FLOT
[411 a VISIT §
[42] S5IUSE STTLE §
[43] DATE(((PDS),1)p((INDXAVISS)/DIST)),[2]((FD5)1)FD5
[44] FLOT{g(DATL1511¢BATL251])/ 40K"
[45]1 #eDATL1;]
[46]1 DAT[151eDATL2;]
[47] DATL25]ex
[48] OK{'AS' SFLOT DAT
L4911 JLOOF
L501 DOME40
v



{11
£21
L3]
41
£3l
[61
(WA
[gl
£91
[102
111
[12]
[131
L1413
131
(161
171
ri8l
£191
[20]
{211
[221
231
[24]
[251
L261

271

vSUMUL]VY
V SUMU ARG ISMAXNFDATIEXJHRGLAFVHIRSTATSESTAT; M§M] § M2
COMFUTE MEANMS OF VISITS TO SITES (VAN OR HELICOPTER)
ARG=3 MEANS ALL HELICOFPTER DATAH
ARG=2 MEAMS HELICOPTER BUOY SITES ONLT
ARG=] MEAHS HELICOFTER LAMNDIMNG SITES ONLT
ARG=() MEANS ALL VAM SITES E,G,M, MARCH, 1983
DATe 'R, 'o ,=FRNAMEL 10 113
BHeDATL15§1]ADATL2552]
HRe(10F0) #1311
LieaBi
LXL110]e~tX[110]
VHE{10F1) 91370
IHDXKe, ((ARG=3)y (ARG=D2), (RRG=1)y (ARG=0))/T11(4923) FHXBX,LK, VX
MULeMUDeMUD] e MUD2eMUREC(D2)F0
IeQ
LOOF13(23¢Tel4])/DOMNE
S {IMDX[I]=()/LOOF
RSTATEMRSTATMe (+/MRINDK[ I~ ])+ \MRINDK[I] ;]
BSTATMESTATM;]
M2e+/M1e(yRSTATL351)20,01
MeldpRETAT
MULeMULy[1T((+/M1/yRETATL§5])+M2) s ((+/K1/RSTATLB]) +M2)
HUZEMUZy [11((+/M1/yBESTATL5])+M2) 5 ((+/M1/4BSTATL8]) +M42)
MUREMURy [1T((+/RSTATL3113)+M)y ((+/yRSTAT[;14])=¥)
MUDLeMUDY y [1]((+/M1/RETATL317])5M2)y ((+/M1/yRSTATL§20])+M2)
MUDQeMUDD L1 ((+/M1/yBSTATL§17])+M2)y ((+/M1/BSTATL20]) +H2)
+LOOF
LOME 30
K

> P D D® D
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APPENDIX IV.3

Workspace CCGSTAT

Functions for Statistical Computations



£11

£21

£31

[4]

[3]

-3

[71

[81

£[vl

[101
i1l
[121
131
[14]
[15]
L1a]
£i71
[181
£191
[201
[211
[221
£211
L[24]
£251
L2e]
L2771
[281
[291
[301
£311
[321

177

QCDIFFLOlY
Vv DDATECDIFF DATBTIMIETIMIMDAT I I TITMLTM23FACIMA]}MEB] jMA2IMB2;FHAM
GET THE DIFFERENCES ERETWEEN DATA AT A REMOTE SITE AND THE MONITOR,
DATA FOR REMOTE SITE IS ASSUMEDR TOD EXIST IN VARIABLE ‘'DAT',
FIMD SFAN OF REMOTE SITE DATA AMD ADD (,1 HOURS OMN ERCH SIDE
k,G , HICKERSON, DEC,,1982
ETIMeDATL]31]14(DATE1521-0,1)5100
ETIMeDATE (14FDRT)§11+((DARTL(14FDAT)$2140,1)5100)
g OGET MOMITOR DATA FOR THIS TIME SFAN
IDATE(010)P0
FHAMEFILHAK
FILMAME'CCGLORAN ,KETCH!
MOATE]() CGETLOR(EBTIMZETIM)
FILHAMEFHAM
1 (2147 MDAT)/'90,yr0¢ ' 'ERROR, NO MONITOR DATA FOR THIS TIME SFAN,'‘'!
i IRITIALIZE
wei
I¢]
g LOOF FOR REMOTE SITE DATA POINMTS
HEXTJ{TeDATLJ31J+DATLJ;32]+24
g LOOF TO IHTERPOLATE MONITOR DATA FOINTS
MEXTI{TM] «MDAT[I;1]J4+MDAT[1;2]+24
THM2EMDATLI4+1511+MDATLI+152]+24
H(TM1LT) /0K
PWARHIMG, MOHITOR DATA BEGIMS AFTER REMOTE DATA,!'
Jed+l
SAHERTJ
OKIQTIHTX\TM22T
SHERTIX\V(14FMDAT ) > TeI4]
30y PO 'WARMNING, MOHITOR DATA ENDS BREFORE REMOTE DATA,'!
IMTIFACEH(T-TM1)-(THM2-THN])
g COMFUTE ANMD STORE DIFFERENCES AND THEIR STANDARD DEVIATIONS
CSDIFF
IHEATIX | (14FDAT)IJEJ4Y
<@

E I



f11
[21
3]
[41
L3l
L6]
L73
81
[?91
£io01
111
[1z21
[i31
[14]
[igd
L1641
L171
18l
{191

f
fl
f

A

f

PCSDIFFL]V
¢ CSDIFF}DA{;DAD;DE];DR2;5A1SA2;3SE];SB2;VMAL;VMAD;VME] jVMBD

COMFUTE AND STORE DIFFEREMCES AMD THEIR STAMDARD DEVIATIONS FOR
DIFFERENTIAL LORAMN-C STATISTICS TRELES, B,G,it, FEBy 1983
DIFFERENCES

DAL¢DAT[J$3]-(FACKMDATLI+1}3]-MDAT[I§3])+MDAT[I$3]
DADeDATLJ;3]-(FACXMDATLI+1$7]-MDATLI;7])+MDAT[I}7]
LE]eDAT[J}5]-(FACKMDATLI+1;5]-MDAT[I;5])+MDATLI}5]
DED+DAT[J35]-(FACKXMDATL I+139]-MDAT[I§9])+MDAT[I;9]
VARIANCES OF INTERPOLATED MONITOR VALUES
VMALE(((1-FARC)x2)X(MDATLI4]x2) )+ (FACKRQ)XMDATI+154]112
VMAZE(((1~-FAC)xk2) X (MDATLI{8TI%x2) )+ (FACK2)XMDATII+] 58112
VHEL&{((1-FAC)x2) X (MDATLI{4]1%x2) )+ (FACR2)XMDATLI+]§4]x2
VHEQE(((1-FAC) x2)x (MDATLIF10122) ) +(FACKD)XMDATII+1510122
STAHDARD DEVIATIONS OF DIFFEREMCES
EALE((DATLY;4152)+VMAL)I R0, S
SR2e ((BATLI541%2)+YMR2) 10,5
SE e ((DATLJ34Tx2)+VMEL) Q.
SEQe ((DATLJI54Ta2)+YMER)2(, 3
ASSIGH DATA TO THEIR PROFER PLACE IN DIFFEREHCE DATA ARRAY
IDAT+DDAT,[1] DATLJ; { 2]1,D0A1,5A1,DE],5E],DAD,5A2,0E2,5K)
v
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Lalnlnleilanlalelalslslnlslislelalelalalalalalalalalalalelelalalalele alslslisislslelelelsleleiyl
DDOLD b G O G G I G G RI PRI NI BIPI PINI PIRI B bk et b et b b ot bk et bt 0 00 I ON LA B Gl PRI
CUNDLGI NFHOVONOUDLCINEOOONOUDINF GO0 0N O UTBLIN - Ol b b L bd b bed e d

Sd b Cd bd el B Bt fed b el e Bt B Rd R ol ol o e e et e el e et e e L Bl o e et el e d L
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YCSTATLO]Y
v CSTAT]BTIMJETIM}M;ETIMDJETIND}S
A SERVICE FUHCTIOM FOR 'STAT', ASSIGH MEANS AHD STANDARD DEVIATIONS TO

a RSTAT AND BSTAT, E,G,H, JAH,1983
BTIMERDATL] 5114 ((LRPATL1521)+100)+ ({11 IRDATL1521)x60)+10000
M&14FRDAT
ETIM¢FDATLM RDAT[M RDATLM}?
uelegnIFD[ $13+((L [¥321)100)+( (111 L 1)%460)+10000
56100012

2 (M=0)/ 'BTINKDCETIMD¢("
2 (M=0)/ ' IHEXT"
BTIM2¢DIFDATL131J+((LDIFDATL
ETIM2e¢DIFDATIM 1 J+((LDIFDATL
HEXTIRSTATERSTAT,[1] 25f0
BSTAT¢BSTAT,[1] 25P0
Me14FPRETAT
RETATIM) 1 2]¢ETIMLMETIM
RSTAT[M} 3 4]¢ETIM2,ETIND
IRSITEX\Q=14pMDAT
RSTAT[M; § L]eMUSIG(,MDAT
RSTAT{M} 726 ((SXRSTRT[ M3 4
RSTAT[M) 8 9]eMUSIG(,MDA
RSTAT{M;10J¢((SXRSTATI M}
RSTATM; 17 18]¢MUSIG(,D
RSTAT[M} 196 ((SXRSTAT M3}
RSTAT{M; 20 21]¢MUSIG(,D
RSTATIM§22]¢ SxRSTAT[M;
RSITE{RSTAT[M us
RSTAT[M;13]¢ i
RSTATIM; 14
]

DIFDATL
DIFDATE

X
-rer
rIPI
(e
4

yMDATL§4]7)%2)+ (14FMDAT)IR0,5

P MDATL461)x2) = (14PMDAT) IR0, T
(yDIFDATL§4])x2) = (14FRIFDAT) )40, 5
IFDATL361)#2)+ (1AFDIFDAT))IR0,S
DATL§43)x2) s (14PRDAT) 320, 5
'AT[’63)3°) (14pRDAT))IX0.3

A

e L L
- N \u.\v\ o~

—d o~

- Ldve

M

EMUSIG(,F
«((S5XRSTATLM}
BSTATEMS 1 2 3 41¢EBTIM,E
IBSITExX| (=14 MNDAT
BSTAT[M} 5§ 4J¢MUSIG(,MDAT[;7
BSTATLM}7]¢ ((SXBSTATLN} )
BSTAT[M} § 9J¢MUSIG(,MDAT[}9
BSTATIM$10]¢( (SXESTATLH;G]a2
BSTAT[M} 17 18]¢MUSIG(,DIFDA
BSTAT[M;19]¢((SXESTATLM;18]2

A
x
]
T
/
1

ke R Pt 4. L PN ~

]
I

ma~—~
-

(
(
S
(
3

o+

1
7
9
1
1
1
{ 2
$ 1
( 1
1 ]
4 1
¥
4
T
1 s MDATL381)22)+ (147 MDAT) 20,5
sMDATL3101)42)+(14FMDAT) ) %0, 5

(
)
{(:DIFU“TEFBJ)k2)+(1¢FFIFﬁAT))tO.S

/(sDIFDATL;10]1)x2)+(14pDIFDAT)) %05

¢RSTATLM; 11 12 13 14 14 161
§ FETWEEM TDA'S AHD TDE'S

RDATL§3]-RSTATIM;11]) X (SRPATL§S]-RSTATIM;14]))+14

L
%
L

BSTAT[M; 20 211¢MUSIG(,DIFD
BSTATCM; 227 ( (SXESTAT[M;21]

BSITEJBSTATIM; 11 12 13 14 1

COMPUTE AND STORE CORRELA

ESTAT[M; 24 16RSTATIM; 2476 ((+
PRDAT)=RSTAT[M; 12 XRSTAT M}
2(1¢14pMDAT) /' JOKAY"
RSTAT[M;23]¢BSTATI ;23710
9CHEKDIF

OKAYIRSTATLM; 23] ((+/(yMDAT[;3]-RSTAT[M;5]) X (s MDATL§5]-RSTAT[H;81) ) +14FKDAT)
RSTATLM} 41XRETATEM; 9]

BSTATIM; 23 ((+/(yMDATL;7]-BSTATM;S1)x(,MDAT[;9]1-ESTAT[M;8]))+1ApHDAT) sBSTATLH
y&4]XBSTAT[M; Q]

CHEKDIF}¢9(1¢(14pDIFDAT)/'30KATD!

RSTAT[M;25]¢ESTATIM;;25]¢0

0

OKAYDIRSTATLM;25]¢((+/(yDIFDATL§3]-RSTATIK;17])x (4 DIFDATL{5I-RSTATIM;20]))+14F
DIFDAT):RSTAT[M;18IXRSTATLM;21]

BSTATIM; 2516 ((+/(yDIFDATL;7}-ESTATIM;17])x (4 DIFPATL39]-BSTATIM;20]))+14FDIFDAT)
+BSTAT[M;18]XxBSTATLM;211]

v



[1]
L21
[31]
[41
£sl
[6]
£71
rel
21
£i0l
[11]
£121
[131
[141]
[15]
[161
[171
[181
£191
L2031
211
{221
[23]
[241
L2583
281
L2271l
L[dal
291
L3¢l
[311
{321
€333
[24]
[3%1
[361
[371
el

180

vGETLOR[[]v
¢ Z¢NCOL GETLOR TIM}TTZjTIME;BTIM;ETIM;I;IMAN;IMINGBEGING TEMF

2]

g GET LORAH-C DATA BETWEEM STRARTIHG DECIMAL DAY TIM[]] AND ENDING
f DECIMAL DAY TIM[2], HMCOL IS THE NO, OF COLUMMS OF DATA STORED
[y oM FILE 'FILMAM',

A

010}

Ze(QyMCOL)FO
BTIMe (LTIML11)+((TIM[1]-LTIML11)%100)+24
ETIMe (LTIML2])+((TIM[2]-LTIN[2])x100)+24
({(2:3)f'IH REC') TRY 'IR DSM= !',FILHAM,' ,CODE=S!
TINEREDAI[L2 3]
[ EINARY SEARCH FOR REGINNIMG TIME RECORD
IMIMNeQ
IMAKE ((HCOL=10)y (NCOL=4))/24061 RMAX[RSITE]
HEXTIIELO, 01+ (IMAHFININ) =D
IRe(0y1I)
F{{1FQO)ATEMF¢IN) /ERFR
TEPAHCOLp g RET
TeTI[11+TRL21+24
A(I=IMIN) /FOUMD
S{TV=ETIM) /FOUMD
RUT(RTIMNG / IMINeT!
g(T:EBTIM) /P IMANET!
BT
EFF; 'ERROR IN READIMG FILE 'ZFILNAM,',K CTL=',4,TEMF
A.)O
FOURDIEEGINGI+T(ERTIM
) FEAD IH REGUIRED RECORDS
1eQ
LOOFIINEQy (BEEGINGI)
F(24=TH) /LOME
TZe2AHCOL P g REC
TIMECTZ[11+4T2[2]+24
3(TIMEYETIM)/DOKE
fely[1] HCOLpeREC
I¢T+q
2L OCF
DOMES (TIMER),' FOR 'y(¢4I)y' RECORDS (GETLOR),®
9
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181

YMOVE v
Q Movégg;ugul;ug;R57AT;aSTAT;nELa1;nELAQ;DsLn1;nELBQ;HK;H?;nx;av;Rx1;Rxg;vxsga;
DP{;DP2;CONP;DELA;DELE;RXI;DFP3

R COMPUTE MOVEMENT OF REMOTE SITES IN METRES BRASED
f ON TDA, TDEB CHANGES IH MICROSECONMNDS B,G,H, MARCH, 1983
f LOOF ON SITES

I&0

VIS¢VIS ,VIS2,VIST,VIS4,VISS

VISR(5y23)FVIS

R1eR2ERIE (01 (5X7))p "

MTDE(0y4)F0
LOOF}3(23(1¢l+])/DOME

RETATEMRSTATMe (4 /MRINDML {I-1])+ \MRINDX[I]$]

BSTAT+MBSTAT[M; ]

M2e+/M1e(yRSTAT[$51)30,01

Me14FRSTAT
f SPECIAL CASES

COMFeM2p {

2(I=1)/'COMFeQ 1 1 1 1°

2(1=4)/'CoMFe] 9 1 1 1°

f COMPUTE THE VECTORS OF TD DIFFEREMCES FROM THE MEAN VALUES
DELA]¢COMF/(K1/,RSTAT[17])~(+/K1/ RSTAT[;17])+M2

DELAJECOMP/ (K1/,BSTATE$17])-(+/M1/,ESTATL317])+MD
DELB]COMP/ (K] /,RSTATL;20])-(+/M1/ RSTAT[;20]) M2
DELBOCCOMP/ (K1/,BSTAT$207)~(4/M1/,BSTATL$307) <MD
2((T#B)A(I£]1))/ ' COMPeMp]
DELA¢COMP/(,RSTATL$113)-(+

-~

/1FSTATL511])+M
DELBCONP/(yRSTATL3147)-(+/yRETATL147) M

a DEFINE RM5 VALUES FOR DIFFEREHCES FOR ALL VISITS
SAL€1000x%((+/yDELALIRD) N2} X(,T
SR2¢1000x((+/yDELA2AD)+M2)x(,
SB1¢1000Xx((+/yDELEIx2)+M2)%0,3
SE2¢1000X((+/yDELE222)+42)%x0,5
SAC1000x((+/yPELARD) M) X)),
SBe1000x((+/yDELEx2) =M} %0 ,3

MTDEMTD,[1] 5AySB,5A145E] 502,562

a DEFINE A MATRIX TO Tnnnsroau FROM TD TO H,E
HXe150x1+1a0(SITANGLI;2]-2)x0+180
HY€150x1+10(SITANG[1;3]:2)x0<+180

r

[
U'l

QX@(SITANG[I;1]—SITANG[I;2]+2)xe+130
AYE(SITANGLIF{J+(SITANG[I§3]+2)-180)x0+-180
A(-(2y2)f((10°'<) HA);( (20RX)+HX )y (~(10AT)2HT ), ((20RT)+HT)
LOOF OM VISI

X1 eRXDeRY 3«"

Je0

KeQ
LOOFPY {3 (5(Jedt] ) /SAVE

#(VIS[I;J]=1)/"'KeKal!

QSTDREBX\VIS[I,J] ¢

DFiey (BAR)+,x(2,1)PPELARI[K],DELE]I[K]
ﬁPZ@y(H“)*.x(291)fDELA2[KJpﬁEL32E“]

DPI&, (BR)+, x(2,1)FDELR[K],DEL3CK3
STORE(RXL€RK],y'F7,1'¢((DFPI01722)+(DFI[2]42))%(C,.5
RXZ+RX29,'F7.1‘9((DP“[1]x2)+(DP2[2]x°))rO.S
RATJERATy 9 'F7,1 ' ¢ ((DPIL1T22)+(DFIL2]%2))20,5
3LO0OFPV
STOREE{RX{e¢RK1,7p"'

RX2eRX2,7p' !

RXIERKT 75"

3LOOFV

A4 SAVE DATA FOR PRINTING
SAVEIR]{eR],[1] R¥1
R2¢R2y[1] RH*2
RI+K3I,[1] RXJ
JLOOF
a PRINT DATA
DOME } PRINTD
v



[11
[21
L33
[41
£31
L61

vMUSIGLQ]v
v VALEMUSIG DAT N
COMPUTE MEAN AHD STANDARD DEVIATIOH FOR VECTOR DAT,
HepDAT
VALE2F0
30X 1N=0
YALL1Je(+/DATI=N
2(Hy1) /' VALL216€((+/(DPAT-VALL[1])22)+(N-1))%0,5"
v

E,G,N,
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QPRINTDL[]V
v FRINTD
[11 & PRINT METRE MOVEMENTS OF REMOTE SITES
2] ' REMOTE SITE MOVEMENT IN METRES'
3y e e '
[4] vt
{51 ~~—--DIFFERENCE SERIAL WO, 2220~-~= ----DIFFERENCE SERIAL WO, 1(]7-~--
_____________ RAW DATA-meccmcmc e !
[61 ' SITE ',108f' VISIT] VISIT? VISITI VISIT4 VISITS '

€71 ((23510F8 " ')9023(9(2351)8123),023((2392)p" ')y [2] R1,021((2351)F" ')s[2] R2,[2]

((23,1)p' ')9[2]1 R3
v

YPRINTTDLO]V
9 PRINTTD
[11 & PRINT TD SUMMARY

[21 RMS OF ALL VISITS IH HANOSECONDS'

[3] ' mmmmmmmmmmmmememeee e '

41 vt

[51 ' SITE RAW DATA DIFF, 2220 DIFF, 1017'
61 ' TDA TDB TDA TDE TDA  TDE!
L[71 ‘TR KL 2IG9KI 9215 KTy 215 ¢ ((2351)F123),[2] MTD

v
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YRINDX[[IV
v RIHDX HjBLANK

[1]1  BLARK&(N,3)p'

£[21 (e(Hy1)p i), [2] BLANK,[2] RFNAME,[2] ELANK,[2] RNAME,[2] EBLAHK,[2](+(Hy1)FRMAX)
v



F T an Lan K e Ko L TR o Yo Vo T o T Mo P T R U W Y T Lo g Lo Fn T
PRIPSEINIPINING bbb ph ok b b ook oot b SO CO NI ON LD G NI 2

CUMBLINFG VON OUTDSLGINF O LI Ll L L LD

nd fed hed b bnd b hd et ed ek Cd bnd e e bend ek b

I nbainlnlinlelnlalelalelslelelslyl
B 535 G G DI U G G G NI NI
NSO 000NN LN - O 0N
Sed C et L b et ek e ) e e e fd ed d bed

(il e lnlelel
DO DLD
QNN LD 04
e b b b e Lt 2d

185

YSFRINTI[Q]V
¢ SPRINT F]3F23FIjIVEC;DELA] JDELE] §MIM] s M2 3 DELADFDELE2 MUl §MUR;SA]3SAR23SEL3SE2;
FAFRM;T

f PQ;NT’STATISTICS FOR LORAN-C STATISTICS TABRLE, RSTAT= RED MOMITOR (S,H, 2220)
f STATISTICS; BSTAT= ELUE MONITOR (S5,M, 1017) STATISTICS, EB,G,M, JAN,{1982
RSTATEMRSTATIME (+/MRINDX[\RSITE~{])+\MRIHNDK[RSITE];]

ESTATEMBSTAT[ (+/MBINDA[\RSITE-]] )+ \MEIHDX[RSITE];]

HReMUMRI M)

HDeMUMDIM]

NMeNUMMEM]

M&14FRSTAT

M1¢29+RSITE) O

(%35, 'y (M1)y AL ) (19 M1)
(*%35y 'y (#M1)y ' A1 )2 (1sM1)

‘R1')e(1,M1)

LI

"¢ 'y(yRSITE),', ',yRHAME[RSITE;],' STATISTICS {'
(*%355 'y (1M1), e
1)

]

MOHITOR (SERIAL WO, 2220)°
Foe! TIME SFAHN HUM | MEAN TDA (SD{)(SD?) DEL{ DEL2 | MEAN TDBR (SD{)(
$B2) DEL{ DEL? |  RHO'

F2

IVECe 4 9 12 15 18 21

FIe'FB,49"-%yFB, 4yX]1,I3," | “yF9, 3;“(“113; YUy IZy )%y 2(H1FE, 3™ | YHFP, 3y ("
g I3 ) (%913, )",2 (*17F6 3)v I “9F4,3'

M2e+/M1e(yRSTATL§5])20,0

nEL“l*(“QyI)F(“l/rRSTﬁT[35])-“Ulb(+/“1/r“57“7[55])+“2

DELA2¢(M2y1)fF(M1/4yRSTATL Y- (14M1/,4RSTATL35])

DELE]¢(M2y1)F(M1/yRSTATL MURe(+/M1/4RSTAT[§3])+M2

DELBQ¢ (M291)F(M]/yRSTATL (14M1/,RE3TATL;8])

RSTAT[}IVEC]¢1000XRSTATL ]

FI+(M1/01] RSTARTL; 2 4]) (u2 1)?“1/““);[2](
y[2] DELA2,[2]3(M1/[1] kS 8 9 101),[2] DELE]

1)
SR11000x(
SADe((SA1X
x{
%

[1) RSTAT[;
2] DELEZ,[2]

D HO 0L

c
( 1/
i oL

~n

(+/+DELA &2 )M
2)+(+/M1/4RSTA
SB1¢1000x((+/yDELBLx]) M
SB2¢((SPR] 2)+(+/M1/,RSTAT
RMe(+/T)s+/1ETH(|TeML /RS
Fhe'KIy“MEAN VALUE* ,K9,2(
Fie 1 7 PMUL,5A1,SA2,MUD,
DELAL6(M2,1)p(M1/4ESTATL;
DELAQE (M2, 1) p (M1/4BSTARTL
Ci

Ls

=(M2))20.,5
=(M2))x0.5
BESRER R Iab HEarR xS iub Iuk 2 00 2 2l B 1 TR 0

/¥1/yBSTATL§5])+M2
/3BSTATL35])
+/M1/4BSTAT[§3]) +M2
/+ESTATL;B)

' MOHITOR (SERIAL MO, {017)°'
F2

BETAT[;IVECTeESTATLIVECIX100
FIe(M1/01] ESTATLF T 47)5[2]¢(
35“] DELAD,[2]1(M¥1/[1] BSTAT i

SA1¢1000X{(+/)DELAL&D) + M2~
SADE((SA1XD)+{+/M1/,BSTATL
L

i
i81)~
181)
JIVE
y[2]
TAT(
2-1)
137
2-1)
1
T
’
M
+

DELEBle(M2,1)F(M]1/4ESTAT
DELEQ& (M2y1)P(M1/9BSTAT

fed et bt et B e D v B s b ~r3 Tl
OO TP e PIe
PP PO ORI LA~ LR

oo v l—h"!lﬁl
Xt K?ﬂ-vLJv

3
R
{
1
{
1

] ESTATL
L

[ i
31 DELE2,[2]

SB161000x((+/yDELE1xD)+M2
SB2¢((SB1a2)+(+/M]1/,BSTAT
RME(+/T)2+/1ETHC | TeM]/HEST
F4e 1 7 PMUL,5A1,5A2,MU2,5
SFRINTD

v

[SIETNIEEog 4]
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VSFRINT2[O]V
v SFRINTD;T
a4 SERVICE FUHCTION FOR SPRINT ROUTINE

1 1

$(RSITEL10)/'"'" VAN SITE '',RNAME[RSI

TE; ]!

$(RSITE){10) /""" HELICOPTER SITE '',RNAME[RSI

TE; 1!

DELAT&(My1)P(sRSTATL511])-MUie(+/4RSTAT[511])+M

DELADe(My1)pP(sRSTATL§11])~-(RSTAT[1511])

DELEL¢(My1)P(sRSTATL§14])-MU2¢e(+/4RSTAT[§14])+M

giL32*(“,1)F(,RSTAT[314])-RST“T[1514]

FI¢RSTATL; 1 21s[2]((My1)plR),[2] RSTAT[; 11 12 131y[2] DPELRI,[2] DELA2,[2]
RSTATLS 14 15 161,021 DPELE],[2] DELEDQ,[2] RSTAT[;24]

F2e¢! TIME SFAH HUM | DIFF TDA(SDY)(SD2) DEL] DELD | DIFF TDE(SD{)(

sS02) DEL] DELD | RHO!

SA1+1000% ((+/yPELALX2)+M-1)%0,T

SAe((SALX2Y+(+/yRETATL513T22)+M)20,5

SE1¢1000%x{{+/yDELE1x2)+M=1)%0,5

SEQe((SEL1x2)+(+/yFSTATL§16722)+4)%0,3

EME(4/yRETAT 3247 )M

Fdy 1 7 PMUL,5A1,SA2,MUD,SE],SED,RM
! DIFFERENCE ', RMNAME[RSITE;],' - MOHRITOR (SERIAL H

0, 2220)°

DELAT& (M2, 1 )P (ML1/yRSTATL317])-(+/M1/yRSTATL;17])+M2

DELA2¢(M2y1)F (M1/yRSTATL517])~-MUL1e(14M1/,RSTATL5171)

DELELe(M2y1)F(ML1/yRSTATL§20])~(+/M1/4RSTATL520])+M2

ﬁﬁL92+(“21I)F(“1/7357“7[3203)-”UZG(I*“I/yRSTAT[520])

FI4(M1/01] RSTATL; 3 41),[21( (M2 1)pM1/HD),[23(M1/01] RSTATL; 17 18 191),021]
:E#:%EggljﬁELAQiEZJ(”1/[13 RSTATL; 20 21 221),[2] DELEB],[2] DELB2,[21(%1/[1]

5 129

561¢1000%((+/HyDELAL22)+M2-1)10,5

SARC({(SALXD2)+(+/M1/yRSTATL;19]122)+M2)10,5

SEI¢1000X((+/DELEBIX2)+M2-1)%0,5

SEQe((SELx2)+(+/M1/yRSTATL22722)+M2)20.5

FME(+/T)s4/1E7LC | TeM]/3RETATL;25]

Fae 1 7 pHUL,SA] 43Ry MUDySE]4SB2yRM
' DIFFEREMCE 'GRHAME[RSITE}],' - MONITOR (SERIAL It

2, 1017y

DELAL(M2y1)F(M1/9yBSTAT§17])-MULe(+/M]1/yBSTATL§17]) M2

DELADE(M2,1)P(M1/yBSTATL17])~-(14%1/,BSTATL17])

DELBL¢ (M2, 1 )P (M1/BSTATL;20])~MU2¢6(+/M1/yBSTATL;20]) M2

§5L329(“2i1)F(“1/1557“7[§20])"(1$”1/755797[3203)

FI+(M1/01] BSTATLS 3 47),[27((M2,1)pM1/MD),[2]T(M1/[1] ESTATL; 17 18 191),L2]
DELAL,[2] DELAD,[21(M1/(1] BSTAT(; 20 21 221),[2] PELE],[2] DELB2,[2]J(M1/[1]
BSTATL;251)

SA1E1000X({+/sPELARIx2)+M2-1)10,5

SA2e((SALx2)+(+/M1/yBSTATL19]1x2)+M2)20,5

SELC1000X((+/yDELE1x2)+M2-1)10,5

SEQ¢((SELXx2)+(+/M1/yBSTATL322722)+M2)%0,5

RME{+/Tiee /1ETL (| TeM1/yBSTAT25]

Fae 1 7 pMU1,5AR],5ARD,MUZ,5E],SB2,RM

ESTAT[IVECT+ESTATL;IVECIX0,001

FSTAT[}IVECT¢RSTATL IVECTXD, 001

2 .
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veETATLO]V
v RSITE STAT TIHT T3 TIMIPTIMIRDAT jMDATSDIFDATBTIMGETIMFIDONE M ;I3 TEMF
f1] & COMFUTE STATISTICS FOR C,C,6, DIFFEREMTIAL LORAN-C
231 =& INVESTIGATION, RSITE= REMOTE SITE HO,j TINT= TIME IHTERVAL TO
[31 =& TREAT AS HEW DATA (DAYS), B,G .M, JAH, 1983
[4] FILHAMECRFHAME[RSITE; ]
{571 g OFEH REMOTE DATA FILE
|- 010¢1
[7] ({293)f'M RED') TRY 'IR DSM= 'yFILHAME,' ,CODE=S'
(Bl & ©GET FIRST RECORD
£?1 Ted
[10]1 FTIMe-99
L1111 FRE&Te O 6 FO
[12] RETRTe O 25 £O
[13] ESTATe Q 25 FO
[14] HDeHBNMe)P)
[i151 IDOHE+]
{1481 HEXTREC}JRE(QyI)
[171 ((1PQ)#TEMPEJN) /ERR
{181 7TZ¢4HFaRED
L1931 7TIWeTZL11+(TZL21+24)
[20] s CHECK IF DATA SFAM WAS LARGER THAN 'TINT!
[21] FRDATe¢RDAT,[]1] TZ
[221 A{{(TIHT(TIM-PTIM)A{IF)))/HEWSPAN
[23] A(REMAX[RSITE](I¢+I+])/DOHE
[24] FTIMeTIM
(857 <HEXTREC
[746]1 a ERROR IN READING
[27] ERR}'ERROR IN READING FILE 'GwFILMAME ', CTL=',9yTEMP
{281 =0
[291 a FILE COMPLETED, SET FLAG
[30] DOMEJIDONE«(Q
L3113 a DATA SFPAH COMPLETED , GET MOMITOR DATA FOR THIS SPAN,
[32] MEWSFAN!{ g (IDOME)/'RDATE{((T1+14FRDPAT) 4 4)FyRDAT!
{33] BTIMeRDPATL1511+RDIATL1521+100
[34] ETIMeRDATL(14pRDAT)FII+RDATL(14PRDAT) 215100
[35] MDAT&]) GETLOR(ETIMJETIM)
[36] MeldpWDAT
L37] £{(M=0)/'RIFDAT«) 10F0°
[381 +(¥=Q)/COMF
[391 a CGET DIFFEREHCE DATA FOR THIS TIME SPAN
[40] DIFDAT+«CDIFF RDAT
[411 a COMFUTE MEAMS AND STAMNDARD DEVIATIONS, AND STORE IN APFROFRIATE FPLACES
[42] COMFICSTAT
[43]1 FTIMETIM
L4477 HDeND,1ApDIFDAT
£45] HMeHMy14pMDAT
[446] HEeHE14pRIAT
471 FRDAT: O 6 £O
L4381 F{IDOME) /HEXTREC
v
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9STATS[O]V

v STATS;I
[1] a STATISTICS COMTROLLER
£21 I¢Q

[31 LOOF{4(23¢I¢I+1)/TONE

[41  2(I=5)/'1"

[5] RSITE¢X

[61 RSITE STAT((I¢11),(1310))/0,01,0,002
[7] UPDATE

[8] SPRINT

[9]  4LOOF

[101 DORE;40

v



[11
£21
[3]
[4]
£s1
(X-
[7]
[81
[91

L}
f

YUFDATELQ]V
v UPDATE;MRjMB

UFDATE THE MASTER STATISTICS MATRICES

ALOMG WITH THEIR INDEX VECTORS
MRSTATEMRSTAT,[{] RSTAT
MESTAT¢MBSTAT,[1] BSTAT
MRINDXeMRINDY 1 4pRSTAT
MEIHDXeMBINDY, {4FESTAT
HUMR & HUMP ) NF.

HUMD HUMD , HD
HUMM e HUMM 5 1M
v

'MRINDX!

AND

IMBINDX',

'MRSTAT' AND 'MBSTAT',

B,G,H,

189
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1983





