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Preface

in a serxries stemming from observations on VHF and UHF pro-
pagation over long salt-water paths in the Sable Island-

Halifax-Canso Straits area, conducted by Saint Mary's Uni-

‘versity under a research contract with Communications Re-

search Centre .(D.O.C.). The report represents a summary -of
the various preliminary reports generated during the course
of this contract, along with some recently obtained results.
Foxr the purposes of this final report, soméiof the prelimi-~
nary reports(copies of which éppear ih the Appendices) have
been modified and/or corrected; hence, the preliminary re-
ports, as contained in this Final Report, supersede the
original versions.

The purpose of this investigation has been to obtain

VHF and UHF propagation data for the construction of models

of VHF and UHF propagation phenomena over long over-sea
paths. These models are required for the determination of
intexrference and service ranges of ‘maritime and off-shore

VHF and UHF stations.




Summary of .work performed:during‘thisfcontract

1. Preliminary observations of received signal strength asva
‘ functlon of transmltter antenna helght at- 432 MHz

(see’ Report Appendices’ #5 and 67.

2. Prellmlnary_analysls of VHF received signal for‘possible

correlation with meteorological.surface data(see ; Re="
port Appendlx #2) . | |

3. Prellmlnary statlstlcal analysrs of VHF slgnal strength
for the Sable-to-Halifax path (see Report Appendlx #1) .

‘4 Model calculatlons of expected signal strength on both

paths- Sable—to—Hallfax, and’ SaBle—to—Seav1ew(see

Report. Appendix #3)

5. Co-authored a paper with R.E. Grantham(of Maritime Tel & Tel),

Wthh was presented at an AGARD conference(see Report

Appendlx #7) .

6. Repaired antennas and tower . (SMU#l) on Sable Island accmdentally

damaged’ by a_falllng_tower nearBy, .
7. Relocated equipment, including transnissionrlines; to the ‘'new!
_transmitter building on Sable Island. . | |
8. Completed the 1nstallatlon of all 1tems~perta1n1ng to the '
1296 MHz system’ for the’ SaBle-to—Hallfax path (see’ Report
" Appendix #4). '

/
\

9. Installed a second 2. 3m reflector and feed, including clock-driven

coax—relay* and transm1s51on llne on SMU toWer #2(see ‘Re=~ -

port Appendix #4).

10. Installed a second UHF beacon(thls on 431.900 MHz) and 01rcularly

polarlzed antenna on SMU tower #1 on- Sable Island(see Re-
port Appendix #4).
11. Installed a c1rcularly polarlzed antenna for UHF(43?MHZ) and
transmlsslon line at Seaview.
12.Modified the circularly polarlzed antenna on VHF(147 850 MHz)
- on Sable Island to mlnlmlze‘posslble perturbing effects from
the metallic structural components'of the.towerfs platform

(see Report Appendix #4).



_summary of work performed during this contract (cont'd)

13'Iastalled twovcifeularly polarized antehnas(opposing sense)'
‘with clock-driven selector sw1tbh, at Salnt Mary's University
(see Report Appendixi#4). - ©,

14. Modlfled the antenna system for 1296 MHz at Saint Mary's University
to enable: polarlzatlon analy51s, the" dlpole Ain the. transmlttlng A
antenna‘on_Sable_Island was slanted at~45e(see.3 Report Appen-‘-
dix #4). ' ' o o 1

15. Commenced automatlc dlgltlzed monltorlng of the 147. 950 MHz sig-.

| nal at Saint Mary's Unlver51ty, u51ng a CRCPsupplled data logglng
system(as of March 6, 1983F. - -




~Recommendations for further study

1. Continﬁé monitoring-on both VHF and UHF; where possible, use
digital recording techniques to facilitate subsequent data
analysis. - |

2. Continue.observatiohs pertaining to polafization effects.

3. Continue with analysis of data already obtained in this work.
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Section 1l: Signal.statisticsvfor VHF propagation from Sable to Seaview

and Sable to Halifax, May, 1981.

Introduction: Thls is a preliminary quantitative analysis Of data

obtained from our observations, and represents only a small fraction
of the availablérdata. The‘month of May, 1981 was selected for this
initiel analysis because ‘the bropagation.shoWed a wide range of’
behaviour, from periods of rapid and deep fading to periods of stable
and enhanced signal levels{cf. Report”Appendik #1 for a preliminary‘

report) .

Procedure: The available-data is in the form of pen chart-recordings.
Lines were drawn, correspondlng to convenient voltage levels, on the
chart recordings, and then'tﬁe tiﬁe spent by the signal above each
of these lines (thresholds)-was obtained»by a combination of hand-
integretion and visual inspection. It is thought that the resulting

statistics have an unoerteinty not exceeding 2 or 3 db.

Results: The quantitative statistical results are given in tabulated

form in Table 1-1. This date, for comparison purposes, was plotted
on Raylelgh coordinates in Flgure 1-1: Inspection of this graph 1nd1—
cates that  the observed data is notlceably non—Raylelgh in behaviour,
exhibiting a much largerxr slope than the Rayleigh model.

As expected, the received 51gnal level at Seaview 1§\larger

. than at Halifax(the distances being 190 and 300 km respectively),

and the difference is approximately 8 db. This difference is thought
to be in practlcal agreement with propagatlon ‘curves for the North
Sea area, as found in CCIR Recommendation 370—3(for example, thelr
Flgure 1).

- Our preliminary ana1y51s of recelved signal strength at Seav1ew
(190 km from Sable) and at Hallfax(300 km from- Sable) in the z—meter

band- . and the correspondlng data from CCIR Recommendatlon 370 3 for

" the North Sea area(for 190 and 300 km) is plotted in Flgure 1-2,
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The CCIR data for h = 37. 5 m was selected on the baSlS that this
corresponds m05t closely to the. parameters in our data. Although
the CCIR data represents statistics for 50% of the 1ocations sur-
veyed, as well as a number of other conditions, this data was
plotted 'as is' for the sake. of obtaining a preliminary 1ook

at POSSlble correlations between our -data and that in the Recom—

mendation mentioned above.~It is also noted that. the CCIR data does .. .

" not  specify any dependence of itg- data or polarization. it is

further noted that the North Sea data from CCIR was selected

on the assumption that this most‘closely corresponds to climatic

"conditions in our region.

Taking into account the various approximations.and assumptions
mentioned above, inspectionlof~theldata in Figure'lezfindicates
that the ‘signal levels at both Seaview and Halifax exceed the '
CCIR predictions by“approxiﬁatelp 8 db‘in-ﬂbothithe-Sabie—ﬁo¥Ha1i—'-j
fax and Sable—to—SeaView paths‘ for percent time ordinate ex- o
ceeded‘ ranging from 1% to 50% Given the estimated uncertainty
in our data(several db) and the. CCIR alluSion to somewhat higher
signal levels at more-southerly latitudes, it could be concluded A

‘that the CCIR Recommendation does, in fact, predict fairly well

the gignal levels observed by us in the. Sable—Halifax-SeaView area.v

-Moreover, the CCIR curves represent-annual averages whereas our data-

pertains to near—summer propagation conditions.,If this is taken into

> account, - then the agreement between the CCIR predictions in Recommen~'

_-dation 370-3 and our data- is.even.more‘persua51ve.

Ty L

(NOEG: This conclusionitakes:into‘account thelrecently-discovered
' . systematic error associated with the . Seaview data, as indi-

cated in>Table 1-1).
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Table 1=-1
'Slgnal statlstlcs for the Sable-to-Halifax and Sable—to—SeaVLew
paths, as estimated from the chart recordlngs for the levels ‘( .
indicated. Data for May, 1981. I o
Signal level - Percent time exceeded at Signal -level
‘ (db relativ . , N adjusted for
: £ * X
(uv) “to 0.2uv) | ‘Ee}}eax »SeaVLew‘ 1k (exp) b (uV/m)
0.1 | -6 . 4 —— 72 . -8 ~
0:2- 0. - 57 ] es -4 :
0.4 | & 38 - | = :
0.45 | 7 e s2
1.0 ] 14 . 7 23 L4120
2.0 | 200 | - | 7 ' +18
3.0 | 24 R e

. Note ‘A systematlc error of approx1mately Bdb was found in the Seavmew'
data at the tlme of wrltlng. Spe01flcally, the Seaview 51gnal lever .

are too low by about 3db
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. @ Halifax (147.950MHz)
28 ’ O Seaview (147.9295MHz)
) - May,1981
o 24 *'% ) \ - '
'5"20—?"“-'\\ Rayleigh
2 16t Bg : 1 226
g :
@ 12 \<
w (+] N , :
§ 4 ’I N I.,\b \ . i .-\ ' . - . _.. }
* ol cov] o \ o oot
-4 . | :
o oIy 10305070 90 98 . 999
IR . , . PERCENTAGE OF TIME THE VALUES EXCEED THE ORDINATE.

' Figure 1-1 _
:_&Signal statistics for Halifax and Seaview on 147.950 and
147.995 Mz respectlvely, Both horn_zontally polarlzed fon_
o : ’ - May, 1981 plotted. on the usual - 'Rayleigh! coordlnates.
(. ‘ A line represent%ng-geylelgh BeRaviour is included for
- comparison. - 'I‘hel}{ref‘erenceievel is O.Qﬁv(odbi

- . T . - ) i

Note. '.“hls graph tak.es 1nto account the systematlc\error‘ 4

In the Seaview ,data as mentloned on page 1-3.
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Figure 1-2: Comparison of observed signal statistics with CCIR data. -
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in the Seaview data as mentioned on page 143.i: , v

Note: The two solid lines, marked 180 km and 300 km, _

are derived from the CCIR Récommehdétion_37oe3, using

its Figurés 1,2a,3a, and 4b, all of which éertain to
: propagationiin the North Sea area. The curves corres—=

ponding to h,=37.5 m were used. No corrections were

made in ‘transferring data from the CCIR‘curVés.

1o S B S N _ \

Note: This graph takes into account'the systematic error ;
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Section 2: Search for correlation between propagation and surface

meteorological data.

‘A preliminary attempt was. made to_examine the:available VHF
propagation.data pn;both the Sable-to-Seaview and the-Sable—to-:
Halifax paths and to search. for possible correlations with the .
available meteorological surface data(MSD). On the basis of con-
Venience, the months of May and June ef 1981 were selected for

this preliminary attempt; an account of the analysis of the two

sets of . data (propagation and MSD) is found in Report Appehdix #2.

The. data was analyzed for 1nstances of coincidence between
dlscontlnultles in propagatlon and dlscontlnu1t1es in MSD. In
both cases, the identification of 'disContinuity' was at the
discretion of the viewer.AIt is also noted at this point that
this preliminary attempt to_fiﬁd correlations was based on the
assumption that the propagation is essentially tropospheric |
and that consequently only:the surface‘conditiohs would. be re- -
levant. ' o '

In general the. attempt dld not yleld any notlceat&e number

of coincidences between dlscontlntultles in propagation and MSD.

' By way of explanation, it is presumed that the 'available MSD does

not generally represent the surface conditions along the two:
t L

. propagation paths.
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Séction 3: Some model'calculations of expected signal 1evélé.

Some preliminary calculations were made of expected signal

levels susing two different models: 'free—space', and fBﬁllingtonfs'

. modified free-space'. The details of the calculations are given'in

Reéort'Appendix #3, and a summary of the results in given in Table

1~2 beldw, These two models are not expected to agreévwith the

- obgerved signél levels, but are meant only to provide ‘reference'’

guantities. However, it will be noticed that the Bullington model

‘(represehting an averaged value) does predict signal levelswhich

are not all that unrepresentétive ‘of“the observed values. A closer

comparison between the Bullingtnn model and the observed values

is not possible at this time due to a lack of calculated average

values' for our data. Inspectlon of the received signal )

i

Table 1-2: Model calculations for the two VHF paths studied.

Path description . Model and predicted signal 1evél(uvj

(ant. effic. = 50%) o - free-space . Bullington

e e

Sable to Seaview,

147.995 MHz, 190 km, A B » :
110 o 0.31

tx power =15 W, tx
& rx ant. gains=9Hbd
each. . o
"Sable to Halifax,
147.950 MHZ, 300 km, o |
62 - - 0.043

tx power =15 W, tx
& rx ant. gains=9dbd

each
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Section 4: Polarization effects

Prellmlnary obServatlons have’ been made pertaining to possible

. differential attenuation between horlzontal and vertlcal components of

a wave propagatlng from Sable to Hallfax.

Experimental details and results: On Sable, there are presently three
antennas'relevant to. this particular. study, as follows: a ! horizontally
polarized antenna on 147.950 MiHz; a circularly polarized antenna»onA
147.850 MHz, and a linearly polarized antenna slanted at*450(see Fignre
1~-3 below) on 147.900 MHz. At Halifax (Saint Mary's Universityf, there
is an 'analeing' antenna, consisting of a linearly polarized antenna
capable of being rotated about its long axis(see Report Appendix #4 for
further details). ‘ . . ‘ 1

The procedure 1nvolves an examlnatlon of all tnree slgnals, thus
providing for some 'control' Varlables in the experlment In other words,
the ana1y21ng antenna should see a horlzontally polarlzed wave when look-
ing at 147.950 MHz, ahq ‘an 1sotroplcally polarlzed wave when 1ook1ng at’
147.850 MHz, if tnerells neithex polarlzatlon rotation nor differential-

attenuatlon, ete.

The antennas for 147 950 and 147.90V 'ﬁz>were appropriately
prepared towards the end of December, 1982 Due to time constralnts, only
the radiation on_ 147.900(the slanted yagi) was examined on Sable at a
point along the Sable-to Hallfax path approximately 3 km west of the trans—
mitting antenna. Usrng a 11near1y polarlzed yagi, and visual estimation

of angular pOSltlon, it was concluded that the radlatlon was, indeed,
slanted at 45° to the horlzontal with an uncertalnty of no more than a

few degrees. (Note: at.the time of this test the Clrcularly polarized

antenna was not suitably p081tloned).

. - The first observatlons at Halifax were not made untll mid~-Febru~-
ary, prlmarlly because slgnal levels were not sufficient for this type

of observation. IHoweVerh on the basis of several observations, it was

!
!
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fconcluded that there was an apparent‘ rotatlon of the plane of

(as’slant

ﬁpolarlzatlon by some 20 in the 147.900 MHz signal. During each of

~these obgervations, there was no measureable rotation in the pOlarlzatlon

hovi zontal
from the 147.950 MHz ﬂeagbé;)The radiation from the circularly pola-

'rlzed antenna could hot be adequately examined due to relatively rap-

id fluctuations in the signal. These fluctuations did not unduly af-
fect observations on the two linearly polarized signals because the

analyzing'ahtenna vas adjusted to the 'null' position{see Figure 1-3).

‘ : : Orientation of the yagi
k///fon Sable, looking from.
. Halifax.

Expected 'null' position if
no differential attenuation
. and no rotation effects.

Observed 'null' position at
Hallfax.

Tlgure l~3 Orlentatlon of the llnearly polarlzed antenna on 147.900
MHz relative to a VleWer on the propagatlon path,

Conclusion: On the basis of the observations on Sable(Dec.1282) and
Halifax (Feb.1983), and agsuming that no changes occurred in the an-
tenna on Sable in the interim, it is concluded that the observed
'apparent' roatation is associated with a differential attenuation
of . approx1mately 3 db, in favour of the horizontal component.

N
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Sectlon 1l: Rece1Ved 51gnal strength as a functlon of transmltting

antenna helght

- Some prellmlnary observatlons Were made of the recelved signal

strength as- a functlon of - the transmlttlng antenna helght on 431 950

MHz, to test for poss1ble leerSLty appllcatlons. The two transmlt- o

ting antennas were on the same ‘tower, and alternately connected to the

beacon by means of a clock—controlled coax1al switch - system. Further

' detalls are found in Report Appendlx #5 and #6. The recelved s1gnal

was monltored at two locations: Salnt Mary s Unlver51ty and the re- .

51dence of Mr. Elmer Naugler, Hallfax.v

_ For the perlod from June 7 to July 17 1982, lt Was found that '@_

the s1gnal from the hlgher antenna was domlnant for approx1mate1y

90% of the time, whereas the lower antenna was domlnant for approxr-.

mately 2% of the- tlme‘ tnese estlmates pertaln to srgnals whlch dld

not | show apprecrable fadlng over a tlme lnterval of seVeral 1m1nutes.

at fractlonal—mlnute rates, 1t was observed that: the ‘signal would ‘al-

ternate betWeen the “two antennas, as 1ndlcated in- Flgure 1 of Report

. Appendlx #6. ThlS would suggest that leers1ty technlques would ‘be

benef1c1al . : _

The observatlons ‘in this partlcular experlment are. cons1dered :
to be too 1ncomplete to enable any general conclus1on, as1de from '
saylng that the higher antenna ylelds a stronger s1gnal, most of the‘r

time.

fwhen, however, the signal was. relatlvely unstable, w1th fades occurrlng '



N
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‘ _ ‘ Section 2: Model calculations for 431.950 MHz. .

~ Some preliminaﬁy calculations were made of the expected signai
levels USing three different 'models': "free space";'"Bullington_

A modiﬁied'free space"; and an ﬁequivalent-distance“ methed(Sofaer
and Stark). The details of the'éalculaﬁiqhs are given in Report’
Appendix #3, and a summary of the results of the calculations is
given? below:in' Table: 2-1, ' ,' N

Observations on this frequency haVe been made only on the:
Sable~to-Halifax path(BOOkm nominaly ; and_on-the basxs_of these
observations,eit ie-thought that the pi@diétionsjusing the 'equi-
valeﬁt distande“meﬁhod”fgr 10%Lthreshold:agree’faVafqurably with
our obServatione. However; this'statement'is ﬁeaht'to be quali— ;
.; . : tat1Ve only, awaiting quantltatlve ana1y31s of our data. The. signal

- 1evels for 1% threshold appear to. overestlmate our observatlons,
but again, our data awalts quantltatlve ana1y51s.t,,
The 51gna1 levels derived from ‘the Bulllngton~mod1f1ed free
' space model appear to underestxmate SLgnlflcantly the observed
" . mea:.an .1eve1~, but a’ _quantitative «analy_sn.ts‘_of. our" data would need’ :

to be made.




© .Table 2-1
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~ Path déscriptibn

“ (radidtion efficiency

Moaél‘caicglaﬁions;of signal_level(uv)“

' Free Space

Bullington

" Equivalent distance

| (sofaer and stark)

=50%) |

| 432MHz,180 miles

(BOOkm nomihalY}

|- tx power . =15W,

tx &rx ant. gaiﬁsu:

- =18db" each.

174

0.055

iz | 10%

38 | 0.2

' As above, except -
‘tx & 'rx ant.gains -
- =9db é;ch. '

22

-~ . 0.0069

432 MHz,100 miles -

© (hominal) , tx

power =15W,;tx‘é':

rx ant. gains . .

S18ab each, |

o309

214 | 5

: As_above)feXCQPt-‘

that tx & rx ant. =

gains=0db eachi

 33?1'

270 | awe
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Appendix #1

"Signal Statistics for 147.950 Mz (hoj:i‘_zonta]_ polarization)
prbpagation from Sable Island to Halifax, during May, 1981"

(a preliminary report).

Principal TInvestigator: W. P. Lonc, VELSMU, Saint Mary's University

Date: Nbvember 5,.1982

Abstract:
A preliminary analysis of propagation data for the Sable-Island
to Halifax, path for the month of May, 1981, on 147.950 MHz indicates

‘a definite non-Rayleigh relationship between the signal strength (in

db. above 0.2 uV) and the percent time spent above the related signal

strength.

Introduction:

A preliminary statistical analysis of propagation data, obtained
in an earlier investigation, pertaihing to. the Sable Island to Halifax
path . on 147.950 MHz was made by a visual examination of the chart
recordings. Data was available_for a total of 29 days for~the:month
of May, 1981. Inspection of the chart'reebré§ngs for this'period
indicates a variety of propagation features, fanging from rather low

s1gnal level accompanled by fast, deep, fadlng (eg. May 1), to-periods

of very high signal levels accompanled by very few, if any,. fades (eg

late evening of May 9). _
Although it 1s.qu1te'iike1y that the data represents at least two,

relatively well-defined, mechanisms (assdciated with the’features

mentioned above) operating durlng ‘this month, and that the data should

strlctly sneaklng, take this supposltlon into account, there still

-remalns the pOSSlblllty that a s1mple analysls would also be of 1nterest.

Hence, the present analysis, in effect, presupposes that the data is

sufficiently random and homogeneous to allow a simple averaging.

.'Subsequent analys1s of this data will attempt to take 1nto account - the

non—homogeneous character of the data
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Procedure:

Lines were drawn on the chart recotdings, corresponding to signai
levels at 0.2, 0.4, 1.0, and 3 0 uV, and the amount of time (per day)

spent above each 81gnal level was estimated by a visual examlnatlon"ff

~of the chart recordings. This method evidently contains - rather large

uncertainties when deep and rapid fading is present. However, it is
thought that the uncertalnty does not exceed acceptable (say, 20/) ‘

levels for the purposes of a prellmlnary report.

Results: -
The numerical values of the estimates for each day are shown in -

~ Table 1; the average of these values (aﬁerage& over 29 days) are given.

in Table 2; and the values expressed as percentages (out of 24 hours)
are given in Table 3. '

The data from Table 3 is plotted on linear co—ordlnates in Flgure l

- and on Rayleigh-type co—ordlnates in Flgure 2. Inspection of Flgure 2

indicates that the observed propagation is clearly of e‘non~Rayleigh

" type ‘in its overall behaviour. However a more detailed analy81s of the -

data presumably could be made assuming that there is a Rayleigh component

along with some other component (or components) not assoclated with

-Raylelgh type processes.
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Table 1: Numerical values of estimated (1n hours) time
above a given threshold voltage for each day of May, 1981.
‘No data for May 23 and 24. '

ate ~ Above 0.2uV Above 0, huV Above 1. OuV AbOVe 3. OuV

D
1 7.0 2 o 0 0
2 4,0 -0 0
L 14.0 , 9.0 0.2 0
5. 14.0 11.5 0 0
6 4.2 -11.8 0.1 0 -
? "7.;0 . . 3.5 O O
8 8.5 . 0.2 0 0
9 - 18.7 6.0 1.5 0
ll 1608' 1003_ 102 0]
13 ' 16.5 . 10.8 .7 .0
14 _ ‘ 13.1 . U 12.7 o7 2.7
15 21.3 - 19.8 . 5.7 1.4
16 S - 20.5 17.9 709 2.6
S 17 12.4 1.1 0.01 -0
18 12.0 L.6 0 -0
19 - 11.8 1.8 0 0
20 - 12.6 7.8 0.0 -0
21 7.5 5.9 1.2 ~_ 0
22 8.1 5.1 3.1 ~ 3.0
23 —— e—— _ — C e
24 o ——— L - _— e
25 . 10.4 9.l © 0,08 0
26 "~ 15.5 o 1hoho 2.3 0.5
27 17.8 - 15.5 : 0.2 0
28 2200 S 21905 ’ . 12~7 lol
29 o 21.1 18,9 c Ll 0.8
30 : S 15.2 9.8 1.9 0.2
3 15 6 10,1 - 0.8 0

- Totals: ‘ 39’7.‘90 ‘ 264.75 o 50.1 . 12.3
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‘Table 2: Average values(over 29 days) of the estimated

time above a given threshold voltage for May, 1981. In hours.

Above 0.2 uv . . ‘Bbove 0.4 wW . = Above 1.0 uV  Above 3.0 uv

13.7 S o3 1,73 0.4

. Table 3:\Average values (over 29 days) of the estimated timé above -

a given threshold voltage for May, 1981, expressed as percentage,

per 24 hours.

Above 0.2 UV . Above 0.4 uv . Above 1.0 . uv Above 3.0 uv
57.1 . - 38.0 7.2 1.7

¢

Tablé : 4: Signal levels expressed in db above 0.2 uv.

0.2 uwv 0. db

0’4
1.0 14
3.0 24
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Figure l:Signal statistics - for propagation

on 147.950 MHz, horizontally polarized, from
Sable Island to Halifax, for May, 1981l. The
abscissa represents'thé peréent@timé that the;
signal was obseived to be above the corres-

ponding level(in microvolts).
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Figure 2: Signal statistics from Figure 1

plotted on the usual "Rayleigh®" coordinates,
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;"An Tnitial Search for Possible'Correlations between

Propagation Enhancement Events and Meteorological‘.~f

Surface Data"(a preliminary Report) -

Principal Investigator: W.P. Tonc, Saint Mary's Univ., VELSMU

Research Assistantt: W.D. Rawle, " ", VELAWS

Report date: August 2, 1982

- DSS File No.
Serial No.

- Abstract: Propagation enhancement events and'available
meteorological surface data pertailning to VHF 1links from’
Sable Island to Seaview and Sable Island tQAHalifaX for
May -and June of 1981 were sgtudied fer indications of cor-
relation. On the basis-of thisapreliminary study, which
cdnsisted of a visual inspection of the data,‘the‘conclu—
“slon was drawn that no significant correlation exists
~in our data.

~Introduction- As part of an ong01ng study of VHF propa~
gation over a long sea path between Sable Island and o
mainland Nova Scotia, gome of the accumulated: data was
t;inspected for indications of possible correlations be~ .
- tween salient features in the propagation and correspond— -
1ngly salient features in the available meteorological ‘
surface data(MSD) S o

For purposes of an 1n1t1al study, it was decided to
look at *propagation enhancements as the salient prOaj*
pagation feature, and discontinuities in sea—level pres—
sure,‘relativedhuﬁidity,'cioud amounf cloud ceiling,

- and temperature, as the salient features in the MSD. It

should be noted that the available MSD is obtained from
sites(i.e. the Main Station on Sable Island, Eddy Point,
and Shearwater) which, in facfg‘do not lie on the pro-.
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pagation path, and also that no upper atmosphere data -«

is included in this study. Hence, the conclusions drawn

in thils Report are thought to be valid only for the con-

ditions’ stated——namely, only available MSD is consldered°
‘It is presumed that significant correlations would.

have been observed if ‘the MSD had been avallable from

!

sites on the path of propagatlon.

Experimental Details:,A detailed description of the eQuiu

pment may be found in our Final Report for 1981-2. Briefly,
three frequencies were employed:142. 605 MHz(M.T.&T. chan-

nel), 147.995 MHz, and 147.950 MHz, with vertical polarlzatlon
on the first frequency, and horlzontal;on the remaining two .
The first frequency was monitored .at'both Seaview{and Ari-
chat, the second at Seaview, and the third at Halifax. The
100ationsfof the beacons, receivers, and meteorelbgieal

sites are shown in PFigures 1 to’@“ The monitors for the

firgt frequency exhibit limiting in the monitored d.c.
voltage, whereas the monitors for the ;emalnlng tWO exhl—f
bit a non~11m1t1ng response. ‘

.Egsults$ For purpdseslof reference;”photocopies offthe,'

data for each day of May and June of 1981 are given in~
Appendix A. The results of a visual'inspection'of this‘
data are glven in tabulated form on pages 3 to 9 1n ﬁhe
Supplement to ~this Report. ' .

Table l(Supplement Pe3) lists, all the propagatlon eVents
which were construed to be of the . enhanced' kind; and a .
detailed examination of each event is glven in Appendlx B, .

Table 2(Supplement p.7) llsts the meteorologlcal obser~‘
v1ng sltes at which a. dlscontlnulty in one or more MsD -
parameters was obgerved to be in £ima -~ 001n01dence with a.
propagatlon dlscontlnulty(of the enhancedt type) on the

'Sable to Halifax path. Table 3(Supp1ement p.8) gives s1m1~"

lar information for the Sable to Seav1ew pathe
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In Table.M(Supplement p.9), column I lists the number

of times that discontinuities in the MSD parameters were

coincident with both the onset and termination of a pro-

correlation in the text. Column II converts the data in
column I into percentages(relatlve to 35 events in all)
Column IIT lists the number of times that discontinuities
in MSD parameters were coincident with - elther the onset
or the termlnatlon of a propagatlon enhancement for elther

LN

.path Column IV converts the data in column IIT 1nto per—~

centages(agaln, relative to 35 events 1n all)

. Discussion: If it be assumed that a physical relationship

is associated with a MSD parameter and propagatior enhance- o
ment - only if a discontinuity in the parameter coincides .

with both the onset and termination of an enhancement(call-

ed a 'possible’ correlation in the text), then our results .

. shaow :that there is’only one parameter~-namely cloud helght.

as observed on Sable Island--which correlates for at least:
50% of +the t1me(the calculated value is 51%, in Table 4

column II) Given that the observing site on Sable(compared

with the sites at Seaview and Shearwater) is the closest: .
of the three to the,propagat;on path, it could be plausibly

~ concluded that the olou&heightis physically associated with

propagation originating on Sable. However, inasmuch as the
other MSD parameters obgerved on Sable exhlblt oorrelatlons

"much less than- 507(Table 4, column 2), and since these re-

maining parameters presumably, could also be physically ag-
gsociated with propagatlon, it appears more probable that the
correlation between cloud helght on Sable and propagat10n=

'orlglnatlng on Sable is not s1gn1f10ant in our data.

Again, it should be noted that this Report is based on

aVallable surface weather data, none of which is obtalned
from sites directly on the propagation path. It is presumed .
that, if surface weather data had been available from sites

directly'on the propagation path, then there would have been,.
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- ~perhaps, much stronger correlation in the parameters

studied.

Conclusion: On the basis of the data examined in this

Report, it is concluded that the available meteorological .
surface data shows no subgtantial correlation with pro-

. pagation enhancements Ffor May and June of 1981.
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Figure 1: Genefal features of the Sable Island

-and mainland Nova Scotia, showing approximate
locations of Halifax, Seaview, Arichat, Eddy -
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Figure 3:*‘ B

General feat=~
ures of the Halifax area, -
showing Shearwater and
Saint Mary's University

erring Cove
X Tribune Head

et Coos

5
5.
(=)
<

L
C.:“
DN EpeAN AR adt )-}
- l’A\} \ £ PYaston\.) .}f
- A ” o %
N Lake "\ \fPrest ‘\R o
- \C,«B%LT‘ENE"J‘” AT\ %
N A < =~ A\ \ -,
R : S SR QR
E o Tonsat Lo 3 \ \. ) QY 3}
= o \f <\Z§€::;\ ¢ RY}: \ \<.\< \;? N 1?3‘\ onrod Y
= T A YYANGce ) - C\ \\‘ T3 UPPET /Min )Gidnd sland)’(
e e VIS 7N NN e 7 1CETow _J,/ p.eS‘ee'él k‘\j\(}
“ NS B Westphal SR 'Jy\> 2P\
_ . (o stphald \\ AT 3, HAN L3 : \\/,,._; 3¢ W
;% < o o \Woadlawn \CO urfr S '71[ X 7 BieT
N = = [\ v ﬁﬂa{\ 7eaforth S'é)
" LT . Cole & NN tory
e ADantmouth) g e & 7w e et
\ S his N D = Lo} arbourlawrenceto > -
\ l. i 55 . (6‘ D B aky s - TR\~ Sellars Head
1 0 s\»dq/,».@‘ . \sv,:{ Raihbowl 7 SABAE ree Leslie Island:
> 3\’\ “\f‘\ N 3\ Haver§\ \‘\ﬂ,\ Jthomy
() er NI : o' PLawre bouj._J Rudey Head
eI‘s)lragned ; ﬁ Shearwater } wer Three Fathom Harbot
b o~ .
: -\ Wedgelsland -
. e A NN PP Shut-in
Ky d oy - AN — :j’ T\ Pleasam\\ / Island
: : 4 P . :‘:éﬁ
i 4 At Saint Mary's Univ.
173 e - I 7 N
3 AL NQye  Island \
NG sork adout iy Laine
X wNat, R ILE
X" . Spryfield Area Thrumeap Ogig Theumlcap_ o Hartlen Pt
2N B Sandwich Pt Devils .
NGy L Street Map, <. Teland & A
\,./.1 " PN ‘9//5 i
o agtstield, e ‘
Nl e e * ;

~

Bear Cove

N\Portuguese Cove

Black Rock Pt
Portuguese Cove

Chebucto Hd
uncans Cove

5. Fairweather
j Rocke

\Y

0]

3

e
bro

7‘725 s

Istand

ambro
Istand

kllomsfres 10
i

kilometres

miles

4|ln. = approximately 14 miles

miles




West Bar

~continual breaﬁéys~f6r
‘approximately 35km west-

‘ward.

.
P

. Report Appendix #2 ‘ o p.8 .- R
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. C mkpplementary Report p l ]
AN INITIAL “SEARCH FOR‘POSSIBLE CORRELATIONS
BETWEEN‘PROPAGATION ENHANCEMENT EVENTS AND
METEOROLOGICAL'SURFACE DATA

iby»W';_.;D’.:.Rawle

An initial v1sual 1nspectlon of the chart

: recordlngs on the data panels for the months of May and

June 1981 reveals perlods of increased propagatlon.
These perlods of 1ncreased propagatlon, or propagation

enhancements, are defined to be tlme 1nterVals when

_.there is a sudden,'notlceable 1ncrease in recelved
'fjs1gnal level accompanled by a- sudden, notlceable
‘decrease in ‘the amount .of deep fadlng on the s1gnal
A llStlng of these propagatlon enhancements, observed
fdullng the months of May and June 1981 appearsplnv -
Table 1. ' T T

An- 1n1t1al 1nspectlon of the avallable meteor—

;ologlcal surface data, as. dlsplayed on the data panels

(refer to Appendlx cy for the months of May. and June 1981,
reveals dlsturbances or. dlscontlnultles, in the meteor~
oroglcal surface data Wthh are, on. occas1on, coincident

Wlth the commencement and/oxr termlnatlon of-a propagatlon

enhancement. Two cases of thlS c01nc1dental behaviour

- are observed ' In the flrst case, both the commencement

and the termlnatlon of a propagatlon enhancement are-

observed to be c01nc1dent Wlth a dlscontlnurty 1n ‘a

meteorologlcal parameter, and : thlS case is con51dered,
‘to ‘be the bas1s for the,ex1stance of a- poss1ble

_correlatlon between the propagatlon enhancement and the‘“'

observed dlscontluulty 1n the meteorologlcal parameter.;

fIn the second case, elther the commencement or the

termlnatlon (but not- both) of the enhancement, 1s ob—~-“

\{1served to be 001nc1dent w1th a dlscontlnulty in-a’

meteorologlcal parameter, -and this case 1ndlcates that the

propagatlon enhancement and the dlscontlnulty

N



in the meteorologlcal parameter are merely 001n01denta1.f~~

SIn the v1sual 1nspectlon of both the chart re—
cordlngs and the avallable meteorologlcal Surface
data, the observatlon day is "defined . to be from :
OOOOLT to 2359LT.‘ The meteorologlcal observatmon

»fac1llt1es, as lndlcated 1n the analy51s, are Sable
'Island Shearwater,‘and Eddy- P01nt. The chart '

‘recorderrrocatlons-are ‘Halifax and Seaview.
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“I TABLE 1

Propagation-EnhanCementiﬁﬁents;ﬁMayxandkJune”l981'7

}May 9/81

- A deflnlte

r X 11/81 ‘
- A deflnlte

propagatlon enhancement occurs at -
Hallfax from 2000LT to - 2359LT , DR
- No act1v1ty at Seav1ew.f.:~u'r”*

propagatlon enhancement occurs at .

Hallfax from 0200LT - OGOOLT.‘J‘r

.'4~1 A deflnlte

.= A deflnlte

: S
propagatlon enhancement odcurs,at
N Seav1ew from 0200LT'— OSOOLT '

propagatlon enhancement commences

Seav1ew at 2300LT

'.May 13/81

-  The. deflnlte propagatlon enhancement(whlch

commenced at
~ at 1800LT.

x:f»é’ A deflnlte
Hallfax fromf

-A_defln;te
'SeavreWeromt
May 15/81
o A defrnltef
| Hallfax fromﬂ

- 0 A deflnlte

. Seavlew fromi

May 16/81 o
',VQ; ‘A deflnite'

Hallfax flom
—,f A deflnlte

Seav1ew at 23OOLT on May ll termlnates

= No act1v1ty at Hallfax.~~3M'

- ;_Ll_fl,éé

at'

propagatlon enhancement occurs atl"’”"‘“

’1100LT - 1300LT and from 1700LT -

1200LT - 1400LT and from lGOOLT -

0500LT -»0700LT.;“

1propagat10n enhancement occurs at r E o
-1000LT. .

OOOOLT'—‘OZOOLT and from 0800LT -

[N

1100LT = L400LT. .
propagatlon enhancement commences

Seav1ew at 0800LT

19061@}[(*5'
jpropagatron enhancement occurs at~: ‘

2éooLTQ

'propagatlon enhancement occurs at L

propagatlon enhancement occurs atg
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" Table 1 cont'd

May 17/81

- The deflnlte prOpagatlon enhancement whlch
'commences at Seav1ew at 0800LT ‘on- May 16, terminates

- at 0200LT. ' . '

- . No act1v1ty at Hallfax.

 may 21/81

- A deflnlte propagatlon enhancement commences at
Seaview at 2200LT
= Hallfax data - 1ncomplete for this day.

~May 22/81

- The definite" pr0pagatlon enhancement whlch
.~fcommented at. Seav1ew at. 2200LT on May 21 termlnates
‘1300mT. . ' o L
- A'deflnite]propagatlon enhancement occure’at
f;Halifak.from}OQOOLT - 1200LT.
May 26/8L . . | 1
- A definite;propagatlon enhancement ‘occurs at
. Halifax from 0300LT - 0400LT. |
- A definite;propagatlon enhancement occurs at
~ Seaview from 0500LT - 0600LT. - |
May 29/81
- A deflnlte proﬁagaticn enhancement«cccurseat_
SeaVlew.erm”lOOOLij-lGOOLT;“ s ‘
- No-activity'atsHalifax. :
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" Table llcont'd"' o L

June 1/81 " , .

- A definite" propagatlon enhancement commences ‘at
- Seaview at’ 2300LT..» B

“f—:. No activity at Halifax.

June 2/81

e The deflnlte propagatlon enhancement whlch
commenced. at Seav1ew at 2300LT on June 1, terminates:

' 0200LT ' '

'»l?.‘ A deflnlte propagatlon enhancement occursvat~~
Seaview from 1300LT - 1500LT

- A definite propagatlon enhancement occurs at
Halifax from“lQOOLT,— 2100LT

. June 3/81 . o

- AJdefinite propagatlon enhancement occurs at
Halifax from.QSOOLT - 0800LT

- No activity. at .Seav1ew.-

June 14/81 . T ,

- A deflnlte propagatlon enhancement commences at

Seav1ew at 1800LT
- No data avallable for Hallfax.‘:f

June 15/81

- The deflnlte propagatlon enhancement whlch commenced
at: Seav1ew at 1800LT on June 14 termlnates 0900LT

C - A deflnlte propagatlon enhancement occurs at
Seav1ew from 0300LT - 0800LT

lec' No(actlvlty at-Hal;fax;

June 19/81

- A deflnlte propagatlon enhancement commences at
Hallfax at 1200LT. - . R '

- A deflnlte propagatlon enhancement commences at
Seav1ew at 1200LT ' R B '
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Table 1 cont'd
June 20/81

- The deflnlte prOpagatlon enhancement whlch

A commenced at. Hallfax at. ]ZOOLT on June 19, termlnates
at OSOOLT.,, v Lo L '

'"_e" The deflnlte propagatlon enhancement whlch commenced

hfat Seav1ew at 1200LT on June 19, termlnates at 0400LT,

- A deflnlteﬁprOpugatlon enhancement occurs_at‘

| Halifax frof 1900LT ‘- 2200LT: i
- A deflnlte prOpagatlon enhancement occurs at.
.J‘SeaVleW from:l800LT ~ 2200LT.. ‘

June 24/81 | | -5c1’ |

‘5 A deflnlte;prOpagatlon enhancement occurs‘at o

' Halifax from 0600LT - 1000LT. o

- A definite'propagatlon enhanCementloccurs'at7
Seaview from 0400LT - 1200LT. S

- = A definite: prOpagatlon enhancement commences at
Seavrew at, 1600LT '

~June 25/81

-  The deflnlte prOpagatlon enhancement whlch commenced'
Jat Seav1ew at 1600LT: on June 24 termlnates OZOOLT

- A deflnlte propagatlon enhancement occurs at
halrfax from 1000LT - 1200LT B

" June 26/81 z ‘ ‘

s e A deflnrte prOpagatlon enhancement occurs at -
Halrfax from 0100LT - 0400LT _ _

- A deflnlte propagatlon enhancement occurs at
SeaVleW from 0300LT - 0600LT. ’




SEA LEVEL PRESSURE
.- "POSSIBLE

RELATIVE HUMIDITY

SABLE - HALIFAX DATA

CLOUD AMOUNT

CLOUD CEILING. -

DISMISSED

‘Table 2

TEMPERATURE

. POSSIBLE

. SI.
ST
EP

DISMISSED ..| - POSSIBLE

SWR

SWR
ST

©_ SWR

b
sz

- SWR.

'Siv
SWR
isjﬁr
SWR"
SWR

.fEP

EP.
o7
P

Abbrev1at10ns

EP Eddy P01nt
SWR Shearwater

V;SI Sable Island(Maln Statibh)‘

DISMISSEu POSSIBLE

s
"~ 8T

ST

EP
. swR
- ST
© SWR -
" suR.
Ep
ST
- s8I
‘?ﬁ?:
i
EP
ST

| swr

EP
EP
 SWR -

ER
st

ST
. EP .o v;

DISMISSED

SWR .~

"POSSIBLE

sI|

SWR
“EP

SE{

| sz

SWR -
EP
EP
suR
SWR
EP
EP -
'Ef;
SWR. -
=
{SWR.

SWR
|ER

SWR -

 EP
SWR

... SHR
'-.f ﬁE“

EP

DISMISSED

‘SI",‘ .
SWR

T oraeL

SWR




| . g : . ,. : B ; Tablg)

SABLE - SEAVIEW DATA . . - © .

'SEA LEVEL PRESSURE | REIATIVE HUMIDITY - -| CLOUD AMOUNT . ' | CIOUD CEILING = .| TEMPERATURE - S
- POSSIBLE |DISMISSED | POSSIBLE|DISMISSED |

POSSIBLE|DISMISSED . | POSSIBLE|DISMISSED POSSIBLE|DISMISSED

/.

e 0 ewm|sw® . . < osT|E . EPlSWR - ER|EP

T melme U m fea s et T el e
st 7 . swr|sT. - ‘swrR|sWwR CsWR|ST . . ERlSWR .

fEeot o cEelER 0L ER|ST ST ERLSWR:

SofsTo v e ER

ColEe e 0 TsWR|ERD L | sz1

mE A lee




o~ T T .~ Tabled

W

- OCCURANCE ~ 'PERCENTAGE OF 'THE EVENTS UNDER STUDY. -

- I iT IIT =~ IV _
POSSIBLE/PERCENTAGE . COINCIDENT/PERCENTAGE

[

18
1o
]-l

o

- SEA LEVEL PRESSURE - . ‘Sébié i§iaﬁai o '(ﬁﬁfz“-)  ,55?7%5¢"f'( f}4.');"'11% ‘
o | "'Shéafwét¢?7 : o0 0w (29 578
] | Eddy Point (1) 2. (5 ) las
| RELATIVE HUMIDITY . sable Island (L&) 178 (6 ) 17
R 'fjshgagéaéégi o 10")7.:<12§% ; 'f:(“”f?-') 208 -
Eday;péiﬁt-v T 'f8>.) <-:Lé3§~ o ki 12_ )y 3as

‘-*sgsiggxglaﬁa . o118 3 "]51%.j'f. ( 10 ) - 20%
C23% 0 (13 ) 37%
cl2er L (117 ) 43w

CLOUD AMOUNT -
. shearwater ( 8

. Eddy Point’’ - - ( 9

ctowp Gz et veiasd .. (7 ) koL 0ieey 6k

d370doy KxeqususTddns,

BAdy Point' - . ( 3) . g.6% (.13 ) 37s

C

*. TEMPERATURE . sableT8land - (0 ). - 0% ( 4 ) lls
e S17% . (8 ) - 23%

e .. . .. Shearwater = (
’ . Eddy-point . (4 ) - 11s . (-1l ) . 318

.o\
~



7ncorrelatlons

Report\Appendix #

Supplementary Report p 10

‘Conclu31on~

prellmlnary search for p0551b1e correlatlons
:'betWeen pr0pagat10n enhancements Jand: observed dlscon—'
‘thnultles 1n meteorologlcal parameters ylelds results"
_'Wthh are tabulated 1n Table 4.{ The percentages ' ‘
'>recorded in® Table 4 represent the occurance of posslble‘

» ‘(a poss1h1e correlatlon was deflned as
-.the occurance of a propagatlon enhancement Wlth an

h’lcal parameter L
tlon*of the enhance-i'
ment) and c01n01dences (a c01nc d‘ "\as deflned as

- the - occurance ofva propagatlo_ enhanc Aent W1+h an

7;observed dlsturbance of a mete 1ologlca1 parameter

ngat the . commencement or termlnatlo‘i f.the enhancement

.fpbut not bothp_durlng the thlrty-flve propagatlon

“.ftwo occa51ons Wherﬂ[

-ufenhancement events studled for the months of May and
;June, 1981"'

“As_lndlcated in; Table Vthere are only

‘the- occurance ‘ _
'f‘poss1ble correlatlon exceeds thevoccurance = percentages

.hﬂof c01nc1dence for: as partlcular meteorologlcal parameter

“w(refer to, Appendlx _X}and a. partlcular meteorologlcal
*Wobservatlon fac111ty.3 In thlrteen of the flfteen

Ju?cases 1n1t1ally examlned the occurance-Percentage Of

"3001nC1dence is greater than'the occurance percentage .Q-"

'\iof p0351ble correlatlon"“
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Appendlx A‘
Photocoples of 'data panels (montages, on a daily ba51s, of

various propagation and meteorological data) for the month of |
May, l98l.'Each'page“dis§lays 3fdata paneis; the chart redording
for propagation from_SablegIsland to.Halifax on 1474950 MHz is
located in: the upper fight hand: corner of each data panel, and

. this chart recording is ideqtifiéd by én,arrow.in the right hand
margin. The signal voltage 1eveis are indicated on(tﬁe chart

recording.

et

N B. :
Please note that a systematlc error exmsts in the

ldentlflcatlon of the 51gnal—level llnes on the
Seav1gw(l47.995 ‘MHz) recordlngs, Spec;flcally,
the voltage-—levels afe approximately 3db .too
low, Hence, the signal level ma;ked *luv! shbuld

-actually be 3db higher, i.e. 'l.4uv', etc.

.The . chart recordlngs for Hallfax(147 950 ‘MHzZ) and

'SPaV1ew(l47 995 MHZ) ‘are outllned in. colour.




This Appendix contains photographic copies of the original 'data panels'. The originals are approximately
136x90cm.

The panel for June 16, 1981 is employed as an example showing the identity of each chart on a panel. Note
that the panels for May 1/81 to May 7/81,inclusive, have the Eddy Point graph for a sea-level pressure
located where the Seaview reception on 147.995 is located in subsequent panels. The blank area at the
bottom of the panel is to allow for inclusion of additional data at some future date. The calibrations of
" some charts are not legible. This is not considered significant because of the nature of the analysis.

Propagation at Seaview Propagation at Arichat Propagation at Halifax on 147,950MHz (H)
on 142.605MHz (V) on 142.605MHz (V)

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

Surface 'met' = o ll\‘_—_ : 3“ : SoSxEeeceee: == T LR Surface 'met’
at Eddy Point m——— e St y :f;‘.":';;" i o o i T ; = o : = R at Shearwater
(Note #1) f.;.,_.. ! ' i WS e 2 At | : (Note #1)
\, ...... T .'_"'.'.'.'.'.'.'.'.'_.','_'»' """" X 3]
Propagation i: I ‘ am ity il I DR RES . : RaEE ot O )
; i : e Surface 'met
at Seaview . i VTR
on 147.995 (Note #2) e
MHz (H) .
Surface 'met' %,
at Eddy Point g
Not 2
(Note #2) 5 |8 ‘
% § |
---------------- " i ‘
Surface 'met' Surface 'met' o £ |
at Sable Island at Sable Island = g,
(Note #1) (Note #2) %
:,C:
Note #1: This chart displays the following (top to bottom), relative humidity; cloud amount,
cloud ceiling, temperature (°C), and precipitation, etc. (known as SIGMET data).
Note #2: This chart displays sea-level pressure only. (V) :vertical polarization

n

(H) :horizontal
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Report Ppoendlx #2

o Enhancement in PrOpagatlon at Hallfax Commenclng

ffMay 9, 2000 LT Termlnatlng May'9' 2359 LT

I:Anvenhancement in'propagation.is observed at

-.Halifaxtcommencing‘at12000 LT and terminating at 2359
“LT on- May 9. An examlnation of the available meteor-
pologlcal data for ‘the time - interval surrounding the
'l:commencement of thlS enhancement Y‘eveals no significant
;dlSCOHtanltles in cloud amount cloud ceiling,
"temperature and sea level pressure at sable Island,
‘Shearwater and Eddy Point.  No slgnlflcant d1scon—s““'
h?tlnultles 1n relatlve humldlty are observed at Sable‘
~dIsland and Eddy P01nt A slgnlflcant dlscontlnulty

‘“1n relatlve humldlty 1s observed at Shearwaterf

An examlnatlon of the avallable meteoruloglcal data'

of the tlme 1nterval surroundlng the termlnatlon of

thlS enhancement agaln ‘reveals no S1gn1flcant dlscon—
tlnultles in cloud amount cloud celllng, temperature,

and sea level pressure at Sable Island Shearwater,

vand Eddy Point. No slgnlflcant dlscontlnultles in .
‘relatlve humldlty are observed at Sable Island and
‘Eddy P01nt.y A. 51gn1f1cant dlscontlnulty in relatlvc

.humldlty is observed at bhearwatery

The dlscontlnulty 1n relatlve humldltv at both the

-commencement and Lermlnatlon of thlS enhancement as

observed at-Shearwater,.lndlcates a possible correlatlon.

Enhancement indPropagation at Halifax, Commencing

. May - 11, 0200 'LT, Terminating fMay"_ 11, 0600 LT

An enhancement 1n prooagatlon is observed at Halifax

_commenclng at. 0200 LT and termlnatlng at 0600 LT on
'iMay_ll. An - examlnatlon of the avallable meteorologlcal
data for the time 1nterval,surround1ng the commencement

of this enhancement reveals no-significant discontinuities

APPENDIX B S
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e1n relatlve humldlty, temperature, and sea level
:pressure at Sable Island, Shearwater and Eddy P01nt
h'No slgnlflcant discontinuities. in cloud ceiling are :
'cfobserved at Eddy Point. A discontinuity in cloud
namount is observed at all three ‘meteorological
tf_‘observatlon facilities. " A discontinuity in cloud cell~

7;-1nq is observed at Sable Island and Shearwater.

An examlnatlon ‘of the avallable meteorologlcal

tdata for the time interval surroundlng the termlnatlon

of thls’enhancement agaln reveals no significant

dlscontlnultles in relative humldlty, temperature, and’

*Lsea level pressure at Sable Island Shearwater, and
‘ﬂdEddy P01nt No s1gn1f1cant dlscontlnultles in cloud
";amount are observed at Sable Island and Shearwater.

'-No s1gn1f1cant dlSCOHtlHUltleS in cloud celllng are

' observed at Shearwater and Eddy Point. A dlSCOHtanlty

in, cloud celllng is observed at - Eddy P01nt A

?‘dlscontlnulty in clouo amount is observed at Sable~'

‘Island S

The dlSCOHtlHUlty in cloud amount at both the

t;.commencement and termlnatlon of thls enhancement as

.eobserved at Sable Island ~1nd1cates a possible

orrelatlon.5 The apparent correlatlon between enhance~

ment commencement. and’ the dlscontlnulty in cloud

celllng, as observed at Sable Island and Shearwater, may

be assumed to be merely coincidental because of the -

‘ contlnuous cloud ceiling condltlons observed. during

3-enhancement termlnatlon. The apparent correlatlon
hb'between enhancenent commencement and the d1scont1nuity

Sin: cloud amount as observed at Shearwater and Eddy P01nt

may. be assumed to be merely c01nc1dental because of

“the contlnuous cloud ‘amount conditions observed durlng

‘,”enhancement termlnatlon. The apparent correlation

between enhancement termlnatlon and the dlscontlnulty
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in"cloud'ceiling, as observed at Eddy P01nt may also be

gassumed to be’ merely c01nc1dental because of the

" continuous cloud-celllng condltlons observed during’

enhancement commencement.

Enhancement in Propagatlon at Seaview CommenCIng

'May 11 0200 LT, Termlnatlng May 0600 LT

1

An enhancement in propagatlon is observed at Seaview

'commenCIng at 0200 LT and terminating at 0600 LT on
"May.1ll. An examination of the available meteorologlcal

~ data for the time interval surrounding the commencement -

of this enhancement reveals no significant discontinuities

in relative hunldlty, temperature, at sea level pressure

at Sable Island Shearwater and Eddy Point. WNo Slgnlflcanti”‘;

dlscontlnultles in cloud celllng are observed at Eddy

P01nt. A dlSCOﬂtIHUIty in cloud, amount is observed at

| all three meteorologlcal observatlon faCllltleS AL~

_dlscontlnulty in cloud celllng 1s observed at Sable

Island -and Shearwater

. An examlnatlon of the avallable meteorologlcal

‘data for the tlme 1nterval surroundlng the termlnatlon

of thlS enhancement agaln reveals no significant _
dlscontlnultles in relatlve humldlty, temoeraturef~and
sea level pressure at Sable Island, Shearwater, and Eddy
Point.. No 51qn1flcant dlscontlnu1t1es in cloud amount

are observed at Sable Island and Shearwater ‘ Nc

_s1gnlflcant dlscontlnultles in cloud celllng are observed

at Shearwater and Eddy P01nt - A dlscontlnulty in -

cloud celllno ‘is, observed at Eddy Point. A dlscon-b
tlnulty in- cloud amount is observed at Sable Island.
The dlscontlnulty in cloud amount at both the‘u‘

commencement and termlnatlon of thlS enhancement

observed at Sable Island, indicates a possible correlatlon;

The apparent correlatlon between enhancement commencement

and the.dlSCOHtIHUIty in cloud~celllng, as observed
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nfmerely c01nc1dental because of the ‘continuous clou

R observed durlng enhancement commencement

:,commenc1ng at 2300 LT on May 1l .and termlnatlng at
‘1800 LT on May 13.. An examination of the available

. meteorologlcal data for the time interval surroundlng ‘

S RNCPOL L AppClildia

APPENDIX B

vfatisable Island~and Shearwater, may be assumed to bei

'celllng ‘conditions observed durlng enhancement termluatlon..’

The apparent correlation between enhancement commence—

ment”and the discontinuity in cloud'amount, as observed

*at“Shearwater and Eddy Point, may be assumed to be
merely c01nc1dental because of the continuous’ cloud

‘amount condltlons observed during enhancement termlnatlon.v

The apparent correlatlon between enhancement termlnatlonl

and the d1scont1nu1ty in cloud celllnq, as observed at

- Eddy Point, may also assumed to be merely c01nc1dental e

because of the continuous cloud "elllng condltlons D ‘ﬂ. ' lﬂ

Enhancement in Propagatlon at- Seav1ew Commenc1ng
May 11, 2300 LT, Termlnatlng May'l3"l800‘LT_

‘~Q An enhanCement 1n propagatlon is” observed at Seav1ew_ ",,~; ' f

the commencement of th1s enhancement reveals no 51gn1-

“ficant- dlscontlnultles in relative humldlty, temperature, e

and sea level pressure at Sable Island, Shearwater,

and Eddy P01nt.~ No*significant discontinuities in _
cloud amount and cloud ceiling are observed at Shear-
water and Eddy P01nt Slgnlflcant dlscontlnultles in

cloud amount ‘and cloud celllng are observed at Sablc

~Island

An examlnatlon of the avallable meteorologlcal)

rdata for the time 1nterval surruundvng the termination

of this enhancement reveals no significant discontinuities
in'relative”humidity, cloud amount, cloud ceiling,

temperature, and sea level pressure at Sable Island

. Shearwater, and Eddy Point.




L

ocommencement and the dlscontlnultles in cloud amount
'assumed to be merely colncldental because of the

- observed durlng enhancement termlnatlon.

':Zdata for the tlme 1nterval surroundlng the commencement

_ The apparent correlatlon between enhancement
and cloud celllng, as ‘observed at Sable Island may bef

contlnuous cloud amount and cloud celllng condltlons

Enhancement in Propagatlon at Hallfax Commenclng

.May l4 1100 LT, Termlnatlng_May 14, ~ 1300 LT

An enhancement 1n propagatlon is observed at Hallfax,f:*u"

commenclng at llOO LT ‘and termlnatlng at 1300 LT. on

May 14. An examlnatlou of Lhe avallable meteorologlcal

.l-ﬂof thlS enhancement reveals ‘no slgnlflcant QlSCOHtlHUltleS‘lfﬁafii;
. in temperature and sea level pressure at Sableé Island o
“Shearwater and Eddy P01nt No s1gnlf1cant dlscontlnultles
“in cloud amount and cloud celllng are observed at Shearws
lf water and Eddy P01nt.' No 51gn1f1cant dlscontlnultles’ |
l in relatlve humldlty are observed at Sable Island and

\lEddy P01nt Slgnlflcant dlscontinultles in cloud

amount and cloud celllng are: observed at Sable Island

: olgn1f1cant dlscontlnultv 1n relatlve humldlty 1s .

_observed at. bhearwater

An examlnatlon of the avallable meteorologlcal data

-for the time" 1nterval surroundlng the termlnatlon of

thlS enhancement reveals no slgnlflcant dlscontlnultles~
1n sea level pressure “at Sable ‘Island, Shearwater, and
Eddy P01nt. No slgnlflcant dlscontlnultles 1n cloud -

amount and- cloud celllng are observed at Shearwater.

fSlgnlflcant dlscontlnultles 1n relative humldlty and

.temperature are observed at all three meteorologlcal_.

observatlon faCllltleS. Slgnlflcant discontinuities in
cloud amount and cloud celllng are observed at Sable
Island and Eddy P01nt ' -
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The dlscontrnultles 1n cloud amount and cloua .

.-celllnq at both the commcncement and termlnatlon of

7ﬁ:th1b enhancement as observed atNSable;Island, 1nd1cate'fh‘
a p0551ble correlatlon._ The‘diecontinuitv‘in relatlve )
"’"fhumldltj at both the commencement and. termlnatlon of
'ik[phthls enhancemeut,-as observed at Shearwater,,also |
“flndlcates a pos51ble correlatlon.i The apparent f:
bﬁﬁgcorrelatlon between enhancement termlnatxon and. the
Ab:dlscontlnulty in’ temperature, as observed at Sableu
iIsland Shearwater and Eddy Polnt may be assumeu‘f
H?to be merely c01ncldental because of - the contlnuous
‘-fltemperature condltlons obServed durlnq enhancement
”‘pcommencement The apparent correlatlon betweenﬂiﬁg/
i'”ﬁenhancement termlnatlun and the dlSCOHthu;ty rninhhp .
;Erelatlve humldlty, as observed at Sabl Island and Eddy-b

*tPolnt, may be assumed to be merely c011c1dental becauso~p

hof the contlnuous relatlve humldlty condltlons observed‘l

fadurlng enhancement commencement.u The apparent

ft!correlatlon between enhancement termlnatlon andvtnec”
A‘Q;dlscontlnultles in cloud amount and” cloud cellrng, as'
Hp§observed at Eddy P01nt may also be assumed to beﬁ{"
'3]merely c01nc1dental because of the contlnuous clond _
55?{auount and . cloud celllng condltlons observed durlnq 'fif‘i

FRRENR enhancement commencement.

Fnhancement in rropagatlon at Halwfax tommenclng N
‘May l 1700 LT Termlnatlng May 14 1900 LT

An enhancement in. pr0p gatlon is observed at - Hallfax:f'

'“ﬁ“acommenclng at 1700 IT and termlnatlng at’ 1900 LT
fffon May 14. An examlnatlon of - the’ avallable meteorologlcar

data for the tlme interval surroundlng the commencement

3of thls enhancement reveals no 51gn1f1cant dlscontrnultles
'~1n relatlve humldlty,'oloud ceiling, temperature and
' sea level pressure at Sable Island, Shearwater,Aand '
‘Eddy DOlnt ‘No slgn;f;cant discontinuities in clou




_amount are observed at Shearwater and’ Eddy Point. A slg—v
nlflcant dlscontlnulty in cloud amount is observed at '
~Sable Island. : '

'and Eddy Point. ©No slgnlflcant dlSCOHtlDUltleS in
?relatlve humldltYEHE observed at Shearwater. A
bjslgnlflcant dlscontlnulty 1n cloud amount is observed
'Aat Sable Island. ' ‘ o "

':humldlty, as observed at Shearwater, may be assumed
Gto ‘be merely c01nc1dental because of the contlnuous

:relatlve humldlty condltlons observed durlng enhancement .

.fMay 14, 1200 LT, Terminating May 14, 1400 LT

~§commenc1ng at: 1200 LT and terminating at 1400 LT . RN

‘on May 14. - An examlnatlon of the available meteoroloéical ;i'f:‘f;f

— — ~ -~ . A SO T

. ._APPENDIX B

~ An examlnatlon of the ava1lable meteorologlcal

rddata for the time 1nterval surroundlng ‘the termination A
-;’of this enhancement reveals ‘no slgnlflcant dlscontlnultles~ <
%*1n cloud ceiling, temperature, and sea level pressure
. at Sable Island, Shearwater, and Eddy P01nt “No. Slgnlfl—
facant dlscontlnultles 1n relative ‘humidity are observed

:at Sable Island and Eddy P01nt. " No slgnlflcant discon—

'"gtlnultles in cloud amount are observed at Shearwater

‘ The dlscontlnulty 1n cloud amount at both thei

”camﬁn&ment_ and termination of this enhancemen@.as

: observed at Sable Island 1nd1cates 2 posslble

correlatlon.l The apparent correlatlon between enhance—

fment termination and the dlSCOHtlﬂUlty in relative

commencement : ‘{j

Enhancement in Propagatlon at Seav1ew CommenClng

- An enhanCement in’prOpagation is observed at Seaview

data for the tlme interval surroundxng ‘the commencement

of'ﬁus enhancement reveals no 51gn1f1cant dlscontlnultles

in temperature and relative humidity at Sable Island,

 Shearwater, and Eddy Point. WNo significant discontinuities S




»}ffand cloud celllng are observed at Sable Island and
P'Eddy P01nt

1dlscont1nu1t1es in cloud celllng are observed at. Sable

h-ffobserved at Sable Island hearwater, ‘and Eddy P01nt “l

‘fﬂhcorrelatlon.e The. apparent correlatlon between enhancement

‘“3term1natlon and the dlscontlnulty in temperature, ‘as

"“ment termlnatlon and _the . dlscontlnulty in cloud amount

'_as.observed at Shearwater, may also.be assumed to.be

APPENDIX B -

clin cloud amount and cloud celllng ‘are observed at - . iﬁfWEV‘f

Shearwater. A 51gn1flcant dlscontlnulty in relalee

‘humldlty 1s observed at all three meteorologlcal observatlon:

fac111t1es. Slgnlflcant dlscontlnultles in cloud amount

An examlnatlon of the avallable meteorologlcal

data for the tlme 1nterval surroundlng the termlnatlon‘_

_of thlS enhancement reveals no s1gn1f1cant dlscontlnultles
lln sea level pressure ‘at Sable: Island Shearwater,(
r‘fand Eddy P01nt Slgnlflcant dlscontlnultles in
1:re1at1ve humldlty and cloud amount are observed at all

':fthree meteorologlcal observatlon facilities. Slgnlflcant

hIsland and Eddy P01nt Slgnlflcant dlSCODtlnultleS LQ
ﬁfiln temperature are observed at Shearwater and Eddy

5fP01nt.a,,"'

i The dlscontlnulty in relatlve humldlty at both the

7;fcommencement and termlnatlon of - thlS enhancement,‘

'flndlcates a pos51ble correlatlon uThe dlscontlnultles
’71n cloud amount and cloud celllng at both the . Commencement‘
n"uand termlnatlon of: thlS enhancement 'as .observed at " ","H*;; f‘

b~.aab e Islana and Eddy DOIPt also indicates a pObSTb

«fobserved ‘at Shearwater and Eddy Point,. ‘may -be. assumed :
‘Qvto be merely . c01n01dental because of the contlnuous S A \ﬁff»l
>temperature condltlons observed durlng enhancement '

"fcommencement The apparent correlation ‘between enhance— ST

-merely coincidental because of the continuous‘cloud

“amount conditions observed during enhancement commencement.
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. Enhancement in- Propagatlon at Seav1ew Commenclng
"x::May 14 l600 LT, Termlnatlng May 14, 2200 LT

An enhancement in. propagatlon is observed at Seav1ew> :

{commenCIng at 1600 LT and termlnatlng at 2200 LT on

";KMay l4 "An, examlnatlon of the available meteorologlcal

data for the tlme lnterval surroundlng the commencement

of . thlS enhancement reveals rio slgnlrlcant dlscontlnultlesA”

hln cloud celllng, temperature ‘and sea level pressure.“f
‘at sable. Island Shearwater and Eddy Point. No slgnlfl—:"

-cant dlSCOntlHUltleS ln relative humldlty are observed

at Sable Island and Shearwater No significant

";dlscontlnultles ln cloud amount are observed at Sable

”7fIsland A slgnlflcant dlscontlnulty in cloud amount y*“f

'f}jls observed at. Shearwater and Eddy Polnt._ A slgnlflcant

“fdlscontlnulty in relatlve humldlty is- observed at

W=j[Eddy Polnt.;if

, An examlnatlon of the avallable meteorologlcal
.7ndata for the “time. lnterval surroundlng the’ termlnatlonx'A.
Ciof thls enhancement reveals no SIgnlflcant dlscontlnultles‘

"vln relatlve hum1d1ty,»cloud celllng,'temperature and fy

h‘sea level pressure at Sable Island Shearwater and

i_Eddy Polnt.i‘A slgnlflcant dlSCOHtlHUltY in cloud amount:
:13 obserxed.at all thlee meteoroloclcal obsorvatlonf
nracllltles._?f , o S

_ The dlscontlnulty 'in ‘cloud amount at both the

Hcommencement ‘and termlnatlon of this enhancement, as:
iobserved at. Shearwater and Eddy Point, indicates a

‘:posSIble correlatlon “The - apparent correlatlon between h

enhancement commencement and the dlSCOHtanlty in

'3frelat1ve humldlty, as observed at Eddy Point, may be

gassumed to be merely co1nc1dental because of. the
continuous cloud amount cow%dnons Observed durlng

' enhancement termlnatlon.v The apparent correlatlon
between enhancement'terminationAand,the discontinulty

in Cloudaamount, as observed at Sable Island,mayvalso'fh
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blbe'assumed to -be merely'coincidentalubecause of the

fcontlnuous cloud amount condltlons observed during

ﬂenhancement commencement

o o Enhancement 1n Propagatlon at Halifax Commenclng
”f-May 15 0500 LT, Termlnatlong May 15, 0700 LT

An enhancement 1n propagatlon is observed at Hallfax
‘-dcommenc1ng at 0500 LT and termlnatlng at 0700 LT

on May 15.

An examlnatlon of the avallable meteorologlcal
ldata for the tlme 1nterval surroundlng the commencement
" of this enhancement reveals no slgnlflcant d1scon~

Mfftlnultles 1n relatlve humldlty, temperature and sea level

‘pressure at Sable Island Shearwater and Eddy Point.

- No slgnlflcant dlscontlnultles 1n ‘cloud amount are

lﬁln cloud amount and cloud celllng ale observed at
:*jShearwater.A A slgnlflcant dlscontlnulty in cloud
vt.amount 1s observed at Eddy Point:
) An. examlnatlon of the ava1lable meteorologlcal

:data for the tlme 1nterval surroundlng the termlnatlon

ZQObserved at- Sable Island Slgnlflcant dlscontlnultles'il7 .
|
|
|

L'of thls enhancement reveals no significant dlscontlnultles ' ﬁf"
in cloud cellvnq,‘tempe ature and sea level pressure
at Sable Island Shearwater and Eddy Point. No signifi~‘ -

cant - dlscontlnultles 1n relative humldlty and cloud

tnamount are observed at Sable Island and Shearwater.
Slgnlflcant dlscontlnultles in cloud amount and relatlve
:humldlty are observed at Eddy Point.
. . The dlSCOntanlty 1n cloud amount at both the
”“commencement and termlnatlon of this enhancement as’
.observed at Eddy 901nt, 1nd1cates a possible correlatlon
.The apparent"cOrrelation-betwen enhancement commencement
- and the dlSCOHtlHUltlES in cloud amount and cloud |

. ceiling, as. observed at Shearwater, may be assumed to




,p(!!’i

?tfbe merely c01nc1dental because of
fpcloud amount and cloud celllng condltlons observed

“VH durlng enhancement termlnatlon.j’The apparent correlatlon

‘7§1n relatlve humldlty, as. observed at Eddy Point, may
i"-*f'jalso be assumed to- be merely c01nc1dental because ;
:ﬂ?of the contlnuous relatlve humldlty condltlons observed S

“ﬁdurlnc enhancement coumencenent

ﬂlffMay 15 oooo LT, Termlpatlng May 15, ozoo LT

_commenc1ng at 0000 LT and termlnatlng at 1200 LT onf
‘pMay 15, TR SN

1data for the t1me 1nterval surroundlng the commencement‘
iOfthlS enhancement reveals no slgnlflcant dlscontlnultles

“ﬁln relatlve humldlty, cloud amount cloud’ celllng, e
'Lﬁltemperature and sea level pressure at Sable Island\

1;HfShearwater and Eddy P01nt..

'ffor the “time 1nterval surroundlng the- term1nat1on of S
"fﬁﬁlhlsenhancement reveals no. srgnlflcant dlscontlnu1u1e81;{fl?

‘fln relatlve humldlty, cloud celllng, temperature,3and L
”nyysea level pressure at Sable Island Shearwater and J ‘
”“fﬂEddy P01nt.‘ No slgnlflcant dlscontlnultles in: cloud

‘fiamount are observed at Sable Island and Shearwater.-#A;dr

1-cond1tlonsobserved durlng enhancement commencement.au

the contlnuous .

etween enhancement termlnatlon and the dlscontlnulty

Enhancement 1n’Propagatlon7at Seav1ew Commen01ng

An enhancement'ln propagatlon is observed at Seaview.

An examlnatlon of-. ’he avallable meteorologlca

An examlnatlon of the avallable meteorologlCal data'“"'

.....

yﬂfslgnlflcant dlscontlnulty in cloud amount is observed “}
:;pat Eddy Point. | EREIRE

o The apparent correlatlon between enhancement

'ftermlnatlon and the d1scont1nu1ty in cloud amount, as

iobserved at Eddy Polnt may be assumed to ‘be merely

coincidental because of the contlnuous cloud amount
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- Enhancemeént in Propagation at Seaview Commencing

May 15, 0800 LT, Terminating May 15, 1000 LT

'fh An'enhancement inabropadation‘is observed at Seaview
commﬁmlng at - OBOOIF mﬁitennneﬁung at 1000 LT on May 15.

" An examlnatlon of the avallable meteorologlcal data

'.Hfor the tlme lnterval surroundlng the commencement of

. this enhancement reveals no 51gn1flcant discontinuities

'“\}1n cloud celllng and sea level pressure at Sable Island,

ﬁ':Shearwater and Eddy P01nt 3 No sunnflcant d1scont1nu1t1

Lare observed in relatlve humldlty and cloud amountat

1;Sable Island and Shearwater. No slgnlflcant dlscontlnultles:
‘in temoerature are obs“ved at Sable Island A I
ihslgnlflcant dlscontlnulty in temperature is observed
fdat Shearwater and Eddy P01nt A significant dlscontlnulty
%"ln relatlve humldlty and cloudtamount lS observed at

i‘Eddy P01nt.

L

“An examlnatlon of the avallable meteorologlcal

”fliﬁdata for the tlme 1nterval surroundlng the termlnatlon

“ of thlS enhancement reveals no. slgnlflcant dlscontlnultles

dA’iln sea level pressure at Sable Island Shearwater and

LEddy Point. No slgnlflcant dlscontlnultles in relative . : }~g
‘nurldwty are observed dt Sable Island and Shearwater.

" No slgnlflcant dlscontlnultles in cloud celllng are N )

."“‘observed at Eddy POInt - No slgnlflcant discontinuities

|
':dln temperature are observed at Sable Island.. A . o .4-1:ii“dw
slgnlflcant dlscontlnulty in cloud amount is observed » »

at all three meteorologlcal observatlon facilities.

A slgnlflcant dlscontlnulty ’ln cloud ceiling is
‘observed at Sable Island and Shearwater. A significant

'dlscontlnulty ln;temperature 1s_observed at Shearwater

“and Eddy Polnt;fjA significantldiscontinuity in relative
humidity is observed at Shearwater.

The discontinuity in. temperature at both the
commencement and termination’ oflhls enhancement,

‘as observed\at Shearwater and Eddy P01nt, lndlcates
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‘a poss1ble correlatlon.j The d1scont1nu1ty in cloud

ffl.amount at both the commencement and termination. of th1s

f;enhancement as observed at Eddy Polnt also 1nd1cates‘

a possible correlatlon.j The apparent correlation’

)1;between enhancement termlnatlon and the d1scont1nu1t1es
‘*1n cloud amount and cloud celllng,as observed at

A_Sable Island may be assumed to be merely colncldental

f?because of the contlnuous cloud amount and cloud

it celllng condltlons observed durlng enhancement

'”ngcommencement., The apparent correlatlon between enhancement

}termlnatlon and d1scont1nu1t1es 1n relatlve humldlty,
”jfcloud amount and cloud celllng,as observed at Shearwater,
.ii‘may be assumed to be merely c01nc1dental because of the
:contlnuous relatlve humldlty, cloud amount, and cloud
icelllng condltlons observed durlng enhancement commencement.
’fThe apparent correlatlon between enhancement commencement L
H?and the dlscontlnulty 1n relatlve humldlty, as observed

fat Eddy ‘Point, may also be assumed to be merely a
.Ci;c01nc1dental because of the contlnuous relatlve_plf

.1:;~hUm1d1ty condltlons observed durlng enhancement termlnatlon. ;~

: Enhancement 1n Propagatlon at Hallfax Commenc1ng
Mav 16 llOO T Termrnatlng Mav lo, 1400 oT

An enhancement in: propagatlon is observed at Hallfax

:commenc1ng at llOO LT and termlnatlng at 1400 LT “;-.’ ~A:iz;"n
“Tﬁipon May l6.A An examlnatlon of the avallable meteorologlcal : S
'data for ‘the t1mo 1nterval surroundlng the commencement
la_of thlS enhancement reveals NOo slgnlflcant dlSCOHtlnultlES.

“in temperature and - sed . level pressure at Sable Island

VShearwater, and. Eddy P01ntl\ No 51gn1f1cant dlscontlnultles
in relative. humldlty,.cloud amount, and cloud ceiling

‘ are observed at Shearwater and Eddy P01nt.o Slgnificant
O : d:Lscont:Lnu:Lt:Les in _relatlve humidity, cloud amount,

‘ffog;,'i' ;-Vand.cloud:celling-are observed at Sable Island.



" 'Report Appendix #2 .

% APPENDIX B -

i’ R An examlnatlon of the avallable meteorologlcal data
L h*lfor the tlmeiﬁnterval surroundlng the termlnatlon ‘
:Vjof thlS enhancement reveals no slgnlflcant dlscontlnu1t1es
:h~g1n relatlve humldlty, temperature and sea level pressure
,w$at Sable IslandffShearwater and Eddy Point.- No significant
‘Iiﬁdlscontlnultles ln cloud amount ‘and cloud celllng

“17are observed at’ Shearwater ‘and Eddy Point. Significant

- dlscontlnultl's 1n cloud amount and cloud ceiling are

;Q-observed at Sable Island .
- The dlSCOHtlnultleS 1n cloud amount and cloud

”“h;Celllng at both the commencement and termination of

fthls enhancement as observed at’ Sable Island, 1nd1cate

"a posslble correlatlon. The apparent correlatlon‘

n*.:between enhancement commencement and the dlSCOHtlHUlty

ffﬁfln relatlve humldlty, as observed at Sable Island mayv
Shﬁbe assumed to be merely corncldental because of the

‘“7fcont1nuous relatlve hlmldlty condltlons ooserved durlng

”~r"enhancement termlnatlon.fﬁrﬁffcd

o ‘ Enhancement 1n Propagatlon at Seaview Commenclng
"fMay l6 0800 LT Termlnatlng May l7 0200 LTA

An enhancement fu prooagatlon is obsefved at
'”:Seavlew pommenclng “at: 0800 LT on Maj 16 and termlnatlng
‘"h"at 0200 LT on May l7 An examination of he available
':}meteorologlcal data for the time lnterval surroundlng ’
'x-the commencement of thls enhancement reveals no

gslgnlflcant dlSCOHtlHUltleS in sea level pressure

.
a;“at Sable Island Shearwater and Eddy Point. No signifi- - ' ﬁﬂh ;%
"m-cant dlscontlnultles 1n cloud amount and temperature. }
~are observed at Shearwater and Eddy Point. No signifi- |
_:cant dlscontlnultres 1n relatlve humldlty are observed |

'at Sable Island and Shearwater.~ No slgnlflcant discon-

. (\’. : B 'tlnultres 1n cloud amount are. observed at Shearwater.



Report Appendlx #2

APPENDIK B

S o i'b-Slgnlrlcant dlscontlnultles in cloud -amount, ClOUu -
{\. S ;.celllng, and temperature are observed at Sable Island.
e o T‘Slgnlflcant dlSCOﬂtlnultles in relatlve humidity and
'4cl0ud amount are. observed at Fddy Point.

An examlnatlon .Of the avallable meteorologlcal

"‘fdlta for the tlme 1nterval surroundlng the termination
.\gof this. enhancement reveals no s1gn1f1cant dlscontlnuﬂtles
”"fg;ln cloud celllng and temperature at Sable Island,
'f;fShearwater and Eddy P01nt No slgnlflcant discontinuities
f;zln relatrve humldlty and cloud amount are observed at

\::Shearwater and Eddy Polnt No slgnlflcant discontinuities

uulffln relatlve humldlty are observed at Sable Island. A
‘ﬁtSlgnlflcant dlscontlnulty 1n sea level pressure is
“~fﬁd0bserved at all three meteorologlcal observation
fhbfacllltles.~ A slgnlflcant dlscontlnulty in cloud amount
:tMlS observed at Sable Island.,x.57"“' : __d |
: The dlscontlnulty in cloud amount at both the
;commencement and - termlnatlon of thls enhancement

“?ﬁﬂas observed at Sable Island 1nd1cates a poss1ble:'

" ment. commencement" and the dlscontlnultles in cloud
;Y&jcelllng and temperature as observed at Sable Island,

' may ‘be assumed to be merely COlnCldenLal because cf

. the contlnuous cloud celllng and temperature conditions’ °

;observcd darlnq thancement termlnatlon . The apparent -
correlatron,between:enhancement ommencement" and
" the dlSCOHtlHUlLleS 1n relatlve humldlty and cloud
‘,famount as observed at Fddy P01nt, may be assumed to be
k 5merely c01n01dental because of the'contlnuous relatlve
‘3hum1d1ty and cloud amount condltlons observed durlng
”enhancement termlnatlon. r“he appareut correlatloﬁ bew
.tween enhancement termlnatlou and - the dlscontluulty
in sea level pressure, ‘as 0userved at sable Island 4
Shearwater and Eddy P01nt may also be assumed “to be
merelv c01nc1dental because of the contlnuous sea level

, : . pressure condltlons observed durlng enhancement

'“lcorr61at10n~g The. apparent correlatlon between enhance- o




,\.
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commencement.

Enhancement in Propagation at Seav1ew Commenclng

May 2l 2200 LT,«Termlnatlng May 22, 1300 LT

’ _ An enhancement in propagatlon is observed at ¢
Seav1ew commenclng at 2200 LT oh May 21 and termlnatlng

at l300 LT on May 22. BAn examlnatlon of the available

-_meteorologlcal data for the time interval surroundlng

.jthe commencement of- thlS enhancement reveals no slgnlflcant *p
"7d1scont1nu1t1es in cloud ceiling and sea level pressure ;"V
"~ at Sable Island,.Shearwater and Eady Point. No if B
3;s1gn1f1cant dlscontlnultles in temperature are observed'

.‘lat Sable Island and Eddy Polnt Slgnlflcant dlscontlnultles’i”'”

in relatlve humldlty and cloud amount are observed at all

'1j?fthree meteorolﬁglcal observatlon fa01llt1es.; A 51gn1f1—

‘An examlnatlon of the avallable meteorologlcal data

>?-ffor the tlme 1nterval surroundlng the termination of thls o

enhancement reveals no 51gn1f1cant dlscontlnultles in

'_cloud amount and temperature at Sable Island Shearwater,

pand Eddy Polnt - No. 51gn1f1cant dlscontlnultles 1n

cloud ce llng and sea level pressure are observed at

‘Shearwater and Eddy Polnt No s1gn1f1cant dlscontlnultles,

in relatlve humldlty are observed at Sable Island

A slgnlflcant‘dlscontlnulty in relative humldlty is

usiobserved at Shearwater and Eddy Point. Slgnlflcant

dlscontlnultles in cloud amount and sea level pressure

rare observed at Sable Island.

The dlscontlnulty 1n relative humldlty at both
'the commencement and . termlnatlon of this enhancement
.as observed at Shearwater and Eddy Point, 1nd1cates

a p0551ble correlatlon. The . apparent correlatlon

-betWeen enhancement commencement and the dlscontlnulty

'1n cloud amount as observed at Sable Island Shearwater

_-1scont1nu1ty 1n temperature 15 ‘observed . at Shearwater-:{'




@

';and Eddy P01nt, may b assumed to be merely )
"c01n01dental because of the continuous cloud amount
5cond1tlons observed durlnq enhancement termlnatlon.
lThe apparent correlatlon between enhancement commencement
“ahd ‘the- dlscontlnulty in relative humidity, as observed
b;at Sable Island ‘may be assumed to be merely c01nc1dental
nbecause of the contlnuous relative humldlty condltlons ‘
;observed durlng enhancement termination! The apparent_.
:correlatlon between enhancement'termlnatloﬁ'and the
' Edlscontlnulty 1n cloud celllng, as observed at Sable .
ﬁ~_Island Cmay be assumed to be nerely 001nc1dental because_
- of the contlnuous cloud celllng condltlons observed ”
Aluéjdurlng enhancement commencement The apparent correlatlon
. “f?between ehhancement'commencement'and the dlscontlnulty
‘sln temperature ‘as observed at Shearwater, may be:
‘assumed £o be merely c01nc1dental because of the-
: ﬂcontlnuous temperature condltlons observed durlng .
“fenbancement'termlnatlon. The apparent correlatlon iv
'ifpbetween enhancement termlnatlon and the dlscontlnulty

len sea level pressure, as observed at Sable Island,

'fof the contlnuous sea level pressure condltlons

”:;observed durlnq enhancement commencement‘"

Report Appendix #2

APPENDIY B

'fmay also be assumed to be merely. c01nc1dental because d

' Enhancement 1n Propagatlon at Halifax Commencrng

' May 22 0900 LT, Termlnatlng May 22, 1200 LT.

-commenclng at 0900 LT and terminating 1200 LT on May 22

|
- 'An enhancement in: propagatlon is observed at Halifax B ~n!
: ’ S i

An examlnatlon of. the avallable meteorological data =

for the time 1nterval surrounding the commencement

Cof this enhancement reveals no s1gn1f1cant dlscontlnultles o

in cloud.amount at Sable Island and Shearwater, No

"significant discontinuities in temperature are observed



'tas observed at Sable;

'“.lndlca es a poss1ble§

_”commencement und termlnatlon of this euhancenent, aspp, ‘,:;J
.Vobserved at Sable Island also lndlcates a p0081b1e~' ‘

~gcorrelatlon.f;
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'fgat Sable Island and Eddy Polnt.r No'significant
“dlscontlnultles 1n’ééa level pressure are observed
"at Shearwater and Eddy Polnt._ Slgnlflcant dlscontlnultles
’}1n relatlve humldlty and cloud celllng are observed - ‘ )
“at Sable Island Shearwater and Eddy Point. A s1gn1f1—°mvf
h'cant dWScontlnulty ln cloud amount "is observed at Eddy .. -
iPOInt.s A s1gn1f1cant dlscontlnulty in temperature ls
':Lobserved at Shearwater.‘ A 31gn1f1cant dlscontlnulty ln

f”sea level pressure ls'observed at Sable Island.

An examlnatlon uf the avallable meteorological t\‘

'§data for tne tlme lnterval surroundlng the termlnatlon

of thlS enhanc ment reveals no . s1§n1f1cent dlscontlnultles'

kflyn cloud amount and temperature_ at Sable Island, AR
*;Shearwutel, and Eddy 901nt No s1gn1f1cant dlscontlnultles"
fdln cloud ceillng and sea 1evel pressure are observed w:~»
.tat Shearwater and Eddy P01nu. A SIgnlfl ant dlscontlnulty
ifln relatlve humldlty 1s observed at all three meueolologlcal
mf:obserVatlon fa01llt1es.3 Slgnlllcant dlscontwnultles 1n S

, _'fcloud celllng and sea level pressure are observed at '

'GRnSable Island. : - '

The dlscontlnulty 1n relatlve humldlty at both

'°_the commencement and;termlnatlon of thls enhancement,

Island Shearwater and Eddy P01nt,;“h

correlatlon. ‘The dlscontlnultles e LT

in cloud celllng andﬂsea level pressure at bOtn the

The appareﬂt currelatlon between enhaucement R

“"commencemedt" and ‘the- dlscontlnulty in cloud amount
";observed at Eddy P01nt may be assumed to be merely c01n01~g~
-jdental because of the contlnuous cloud amount condltlons

”TObser"ed durlnq enhancement termﬂnatlon. The apparent

correlatlon between enhancement "commencement" and'the

:dlscontlnulty in cloud celllng, as observed at Shearwater

and Eddy POInt,imay be assumed to be merely c01nc1dental

because of" the contlnuous cloud celling condltlons-
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’Lobserved durlng enhancement termlnatlon.' The apparent

3¢fcorrelatlon between enhancement commencement and the‘*

31d1scont1nu1ty in- temperature, as observed at Shearwater,
'ﬁ_may also be assumed to be merely coincidental because

of. the contlnuous temperature condltlons observed

'fg,durlng enhancement termlnatlon.

Enhancement in. PrOpagatlon at Halifax CommenCIng

}May 26 OBOO.LT; Termlnatlng May 26,-0400'LT

hf An . enhancement ln prOpagatlon is observed at Hallfax‘“
icommen01ng at 0300 LT and termlnatlng at 0400 LT on J&;
”‘:fMay 26, An examlnatlon of the available meteorological |

kdata for the tlme Interval surroundlng the commencementlpl
iof thls enhancement reveals no- SIgnlflcant dlscontlnultles
“’7;1n temperature and sea level oressure at Sable Island, ‘
1”%fShearwater and Eddy Pownt._ No SIgnlflcant dlscontlnultles"A>

*fln cloud CElllng are Observed at Sable Island No ‘. _'

t"isrgnlflcant dlSCOntlnultlES in relatlve humldlty are;fy

KpObserved at. Eddy POlnt.; A Slgnlflcant discontinuity s

“len cloud amount is observed at- alltbreelnetecTologlcal ODSQLV&“
'E:tlon fac111t1es. A SIgnlflcant discontinuity in R ;
.Tfrelatlve humldlty 1s ‘observed at Sable Island and. ‘ _
T«Shearwater., A SIgnlflcant dlscontlnulty in cloud ‘AI*ffkf_' -
*; celllng lS observed at Shearwater and Eddv Point. |
| ~An. examlnatlon of the avallable meteorological
Xydata for the tlme 1nterval surroundlng “the termlnatlon
"‘f;of this enhancement agaln reveals no s1gn1flcant
*.dlscontlnultles ln temperature and sea level nressure
at Sable Island Shearwater and BEddy Point. No

‘s1gn1r1cant dlSCOﬂtlDUltles in cloud celllng are observed

. ., at Sable Island and Eddy Point. . No sa_gnlflcant

’dlscontlnultles in-relative humldlty and cloud amount

fware observed at Eddy Pornt
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. The dlscontlnultles 1n relatlve humldlty and cloud
ffﬂ'amount at both the commencement and termination of this
’enhancement as observed at Sable Island and ShearWater,

52!1nd1cates posslble correlatlons.; The dlscontlnulty

;in'cloud celllnq at both the commencement and termlnatlone
“of thlS enhancement as observed at Shearwater, also .
fflndlcates a posslble correlatlon. The apparent correlatlonf
”34ibetween enhancement commencement and the dlscontlnultles
1ffiln cloud amount and cloud ceiling, as observed at

'1.Eddy P01nt may be assumed to be merely c01nc1aental

1because of the"ﬂontlnuous cloud amount and cloud.

Enhancement in’ Propagatlon ‘at Seaview Commencing

' “.}May 26 0500 1T, ‘Termina ating May 26, 0600 LT

An enhancement in propagatlon is observed at

ﬁSeaV1ew commenC1ng at 0500 LT and terminating at 0600 T

IVdata for the tlme 1nterval surroundlng the commencement

j:of this enhancement reveals no slgnlflcant dlSCOHtlHUltleSJ””:
VAfln relatlve humldlty, temperature and sea level pressures':

. .at Sable. Island Shcafwater and Eddy P01nt.‘>No
\"slgnlflcant dlscontlnultles in cloud amount are observed

S at Eddy Point. A slgnlflcant discontinuity in cloud
.-'celllng is observed at al1 three meteorologlcal observatlon B

' \FfaCleltleS- A slgnlrlcant dlscontlnulty in cloud

tﬁjcelllng 1s observed at Sable Island and Shearwater.'

An examlnatlon of the avallable meteorologlcal

‘*ldata for the tlme 1nterval surroundlng the’ termlnatlon~"‘
of this enhancement agaln reveals no significant dls—_
ontlnultles 1n relatlve humldlty, temperature, and
‘;sea level pressure at Sable Island, Shearwater, and
.‘dlEddy Point.  No significant dlscontlnultles in cloud .

“:1amount and cloud celllng are observed at Eddy Point.

,hcelllng condltlons observed durlng enhancement termlnatlon.;_f);"

-on’ May 26. An examlnatlon of the avallable meteorologlcal fl(w




"Acelllng are observed at Sable Island and Shearwater.

;Q:assumed to be merely c01nc1dental because of the

"*cSeaVIew commenc1ng at lOOO LTvand termlnatlng at 1600 LT

“‘”Q;data for the tlme 1nterval surroundlng the commencement

" ’f;of'dus enhancement reveals no . slgnlflcant dlscontlnultles
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Slgnlflcant d1scont1nu1t1es in clouo amount and cloud

- The’ dlscontlnultles in cloud amount and cloud celllng
at both the commencement. and termlnatlon of this
lenhancement as observed at Sable Island and Shearwater,
1nd1cate posslble correlatlons.\ The apparent correlatlon
between enhancement commencement and the dlscontlnulty

., in cloud celllng, as observed at Eddy Point, may ‘be .

:*;contlnuous cloud Celllng condltlons observed durlng

'enhancement termlnatlon.

o : Enhancement in | Propagatlon at Scav1ew Commenc1ng
j;ﬂMay 29, lOOO LT, Termlnatlnq May 29 1600 LT

- An enhancement in: propagatlon is observed at

7 on May 29. An examlnatlon ofithe avallable meteorologlcal

-in sea level” pressure at Sable Island and’ Snedrwater 4T3ih”ﬂ3\
‘No SIgnlflcant dlSCOHtlnultleS 1n relatlve humldlty,_k» ) ?ﬂ_gf'hﬂ
cloud cellJng and temperature are observed at Sable’ l SRR
'-Island ‘A 81gn1f1cant dlscontlnulty in cloud amot nt S _ffifijﬂ
is observed at. Sable Island Shearwater,_and ' EER
"-Eddy P01nt, Slgnlflcant d1scont1nu1t1es 1n relative
A»humidity, cloud celllng, and temperature are observed

:at Shearwater ‘and’ Eddy P01nt.: A slgnlflcant dlscontlnulty
1n sea level pressure is observed at Eddy Point.

An examination of the available meteoroloalcal ;

data for ‘the time interval surroundlng the termlnatlon\
of this enhancement reveals no Slgnlflcant d1scont1nu1t1es
1n sea level pressure at Sable _Island, Shearwater, and i
Eddy pPoint. No slgnlflcant dlscontlnultles 1u temperature

‘are observed ‘at Sable. Island No slgnlflcant dlscontlnultles
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vlrn cloud celllng are observed at Eddy Pornt. Signifie

" cant dlSCOntlnultleS 1n relatlve humldlty and cloud

amount are observed at all three meteorological. obser—~

",wvatlon facrlltles. A srgnlflcant ‘discontinuity in
: cloud celllng is observed at Sable Island and Shear—
“»'water. A slgnlflcant dlscontlnulty ‘in temperature is -

K:observed at Shearwater and Eddy P01nt

The dlSCOHtlHUltY in cloud amount at both the
commencement and termlnatlon of thlS ~enhancenent, as

observed at Sable Island Shearwater, and ‘Eddy Pornt'

'hh"lndlcates a. pOSSlble correlatlon.i The dlSCOHtlDUltle“
“in relatlve humldlty and temperature at both the _
‘dcommencement and termlnatlon of thlS enhancement ‘as’ .-

‘zifjfobserved at Shearwater and Eddy Point, ‘1nd1cate

a pOSSlble correlatlon. The dlscontlnulty in cloud f\'

\:celllng at both tne'commencement and termlnatlon of
U this enhancement as observed at Shearwater, also _
'1nd1cdtes a pOSSlble correlatlon - The apparent correlatlon' K
f:bet reen enhancement termlnatlon and the dlscontlnulty
“in relatlve humldlty,ias observed at Sable Island,
dmay be assumed to be merely cornc1dental because of
\;\the contlnuous relatlve humldlty COndlthnS observed h
:fﬁduflng enhancement commencement The apoarent '

':correlatlon between enhancement termination and: the

dlscontlnulty 1n cloud celllng, as observed at Sable‘

'_Island may" be assumed “to-be merely 001n01dental

because of the contlnuous cloud celllng conditions -

=observed durlng enhancement commencement The apparentis

correlatlon between enhancement commencement and the

'dlscontlnulty 1n cloud celllng, as - observed at Eddy

Point, maj be’ assumed to be merely corncrdental beoause

of the contlnuous cloud celllng COHdlthnS observed

during enhancéement termlnatton‘, The apparent correlatlon,‘7

s‘between enhancement commencement ‘and the dlscontlnulty

in sea level pressure, as obserVed at Eddy Pornt may



enhancement termination.

- June 1, 2300 LT, Terminating June 2, 0200 LT E o p 3 DA fj

'Shearwatel and Eddy Point, may be assumed
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be assumed to be merely coincidental because of the .

continuous sea level pressure condltlons observed durlng

Enhancement in Propagation'at Seaview Commencing - o

i,

An enhancement in propagatlon is observed at Seav1ew'

_commen01ng at 2300 LT on June 1 and termlnatrng at’

0200 LT on June 2. An examination of the avallable -‘~ - 'w»p;_.:
meteorologlcal data for the time interval surroundlng »
the commencement of this enhancement reveals no s1gn1f17:~g.hjfjbg[

cant ‘discontinuities in cloud amount and cloud ceilingt'

~at Sable Island, Shearwater and Eddy Point. ' No signifiwlf

Acant dlaxxﬁunwﬂ;es in relatlve humidity ‘and temperature

are observed at Sable Island and Shearwater. A .

significant dlscontlnulty in sea level pressure. 1s'j»"ff*-w7”'“'

observed at all three meteorologlcal observatlon .
fa0111t1es. Sldnlflcant dlscontlnultles in relatlve'
humidity and temperature are observed at Eddy Point. .-
An examlnatlon of the avallable meteorologlcar‘”.
data for the time interval surroundlng the term1natloq

of this enhancement reveals no slgnlflcant di scontlnultles

1

in cloud. amount cloud celllng, and sea level pressure
at. Sable Island Shearwater: and Eddy Point. No
51gn1flcant dlscontlnultles in relative humldlty and
temperature are observed at Sable Island and SheaLwater;‘
Slgnlflcant dlscontlnultles in relatlve humldlty and
cloud amount are observed at Eddy Point. '

The dlscontlnultles ‘in relative humldlty and

: temperature at both the commencemnt and term1nat10n4"

of this enhancement, as observed at Eddy Point, lndlcate
a possible correlation. The apparent correlation o
between enhancement commencement and the dlscontlnuity':fal

in sea level pressure, as “observed at Sable Island,
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- to be merely coincidental because of the continuous
" sea level pressure conditions observed during enhancement

- termination.

Enhancement in Propagation at Seaview Commencing

"1n cloud amount is observed at Eddy Point.

at Eddy Point.

‘June 2, 1300 LT Termlnatlng June 2, 1500 LT

A
RS

" An enhancement in propagation is observed at Seaview

fcommencing at 1300 LT and terminating at 1500 LT on

-_lJune 2

' An examlnatlon of. the avallable meteorologlcal

L data for the time . 1nterval surroundlng the commencement
~iof thlS enhancement reveals no significant dlSCOntlHUltles.

"-.1n cloud celllng and sea level pressure at Sable Island,
'ﬂ‘Shearwater and Eddy- Point. No slgnlflcant dlSCOHtlHUlcles

d'ln relatlve humldlty are observed at, Shearwater and

Eddy P01nt . No slgnlflcant dlscontlnultles in cloud

"-amount are observed at Sable Island and Shearwaterrw

No swgnlflcant dlSCOHtlHUltleS 1n temperature are oh—i.‘
. served at Sable Island and Eddy Point. A significant
"a_dlscontlnulty . in relatlve humldlty is observed at

'Sableflsland- A significant dlscontlnulty in temnerature

is observed at Shearwater. A significant dlSCOHtlnulty

An examination of the avallable meteoKioglcal data

for the time interval surroundlng the termination of

" this enhancement again- reveals no significant dlscontlnultles-

in cloud celllng and sea level pressure at Sable Island,

_Shearwater,'and Eddy 901nt No slgnlflcant dlSCOntlnultles_
in relative humidity are observed at Shearwater and '

.Eddy Point. No slgnlflcant dlSCOntlHUltles in temperature_

are observed at ‘Sable Island and Shearwater. No

slgnlflcant dlSCOntlHUltles in cloud amount are observed
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Thepdiscontinuityfin‘relative humidity at both the

~fcommenceﬁenttaha termination of this enhancement, as -
.jobserVed'at:SabJe Island indicates a pcsslble correlatlon.“
\I'pThe apparent correlatlon between enhancement termlnatlon
- and the dlscontlnulty in cloud amount as observed at
_ fSable Island and Shearwater, may be assumed to be f
":.merely Goingci dental because -of -the contlnuous cloud -

'.amount condltlons observed during enhancement commencement.

The apparent correlatlon between enhancement commencement

'”fand the’ d1scont1nu1ty in cloud amount,; as observed
;_at Eddy Polnt may be assumed to be merely c01nc1d°nt=l«
_ ' because of’ the contlnuous cloud amount condltlons: '
thnobserved durlnq enhancement termlnatlon. The apparent
vdcorrelatlon between enhancement commencement and the:~
4d1scont1nu1ty ln temperature, as . observed at Shealwater,
.'may be assumed to be- merely COlnCldental because of the

’h-'contlnuous temperature condltlons ohserved during

enhancement termlnatlon. The apparcnt correlation

‘fjjbetween enhancement termlnatlon and the dlscontlnulty T
aln temperature as observed at 1?‘dd Point, may also be ;75'
;assumed to be merely c01nc1dental because of the ‘
‘_contlnuous temperature condltlons observed durlng

“cnhincement termlnatlon,

'4A7Enhancement in‘PrOpagation:at Halifax'Commencing‘

'June12,71900 LT, Terminating June 2, 2100 LT

An enhancement ln propagatlon is observed at Hallfax

' commenc1ng at 1900 LT and termlnatlng at 2100 LT on

ﬂ7June 2. An examlnatlon of the available meteorologlcal

data for the tlme lnterval surroundlng ‘the commencement

of this enhancement reveals no slgnlflcant dlscontlnultleslp*gf
" in sea level pressure at Sable Island ‘Shearwater, and-

. Eddy P01nt No slgnlflcant discontinuities ln

relatlve humldlty are observed at Sable Island and

'-Shearwater. No slgnlflcant dlscontlnultles in cloud
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':tcelllng are. observed at Sable Island and Eddy P01nt.
fQEiNo s1gn1f1cant dlscontlnultles in tempelature are’

'jobserved Sable Island ‘A SIgnlflcant dlscontlnulty

,fjln cloud amount 1s observed at all three meteorologlcal

:{obselvatlon faCllltleS. A s1gn1flcant dlscontlnulty_
_1”1n temperature is observed at Shearwater an nd Eddy P01nt.'
77“A s1gnlflcant dlscontlnulty 1n relative humldlty 1s
bfobserved at Eddy P01nt A s1gnlf1cant dlscontlnulty

":ln cloud celllng is’ observed at Shearwate

An examlnatlon of the avallable meteorologlcal

r,fidata for . the tlme 1nterval surroundlng the- term1natlon P
nofinls enhancement reveals no slgnlflcant dlSCORtlnultleS
ﬁf?ln cloud celllng and sea level ‘pressure at Sab]eiﬁf
':;yIsland Shearwater and Eddy P01nt. No S1gn1f1cant
‘ff:dlscontlnultles in- relatlve humldlty are observed atg

“sable’ Island and Shearwater.' No significant dlqcon~’V

d,tlnultles 1n cloud amount are observed at Eddy P01nt. l ff;.;faﬂﬁii
‘3i§No\ 1gn1flcant dlscontlnultles in® temperature are SONNRRNE
'f{fobserved at Sable Island.} A slgnlflcant dlscontlnulty
”‘ifln cloud amount is observed at Sable Island and .
‘a;Shearwater.n A S1gn1f1cant dlSCOntlHUluy in temperature o
e{jls observed at Shearwater and Eddy Point. -A S1gn1f1cante‘
’:f:dlscontlnulty in relatlve humldlty lS observed At i

EJdV 501nt

The dlSCOHtlHUlty 1n cloud amount at both thef

”ftcommencement and_termlnatlon of- thlS enhancement, as. =
.fobserved at Sable Island and Shearwater lndlcates a: 1& A
"possrble correlatlon.- The dlscontlnulty in temperature

:“Qat both the commencement and. termlnatlon of this l7~

enhancement as observed at Shearwater and Eddy Poxnt,

'ulndlcates a poss1ble correlatlon.' The dlscontlnulty
fln relatlve humldlty at both the commencenent and

A‘,termrnatlon of this enhancement as observed at EddyA

Point,‘also 1nd1cates a pOSSlble correlation. The




P

._and the dlscontlnulty in cloud amount, as observed at

1Eddy P01nt, may Dbe assumed to be merely coincidental

'fdata surroundlng the commencement of this enhancement
'3iand ‘sea level pressure at Sable Island, Shearwater,~
'QLj relatlve humldlty and ‘temperature are observed at.
. Sable Island and Eddy Point. . No slgnlflcant discon-
"_+1nn1t1es 1n cloud amount are - obser ed at Sable Island

'A slgnlflcant dlscontlnulty ln cloud amount 1is observed

~'1n relatlve humldlty and temperature are observed ct

E for the tlme 1nterval surroundlng the termination of thlsl : j;f:;“

_water.' A slgnlflcant dlscontlnulty in relative humldlty
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appare“t correlatlon between enhancement commencement“
because of,the,cont;nuous cloud amount conditions
observed during enhancement termination.

Fnhancement in Propagatlon at Hallfax Commenclng
June 3 0500 LT Termlnatlng'June‘3"O800 LT

An enhancement in propagatlon is observed at Hallfax
cummenclng at 0500 LT and terminating at 0800 LT on
June 3._ An examlnatlon of the. available meteorologlcal

reveals no slgnlflcant dlscontlnultles in cloud ceiling

and Eddy Polnt. No s1gn1f1cant discontinuities in

at Shcarwater and Ecdy P01nt Slgnlflcant dlscontrnuvtles PR

Shearwater.

*An examlnatlon of the avallable meteorologlcal data.

enhancement . reveals -no slgulrlcant dlSCODtlnultleS V o
"1n sea level pressure ‘at Sable Island Shearwater and Eddy ;

P01nt “No 51gn1flcant dlscontlnultles in relative

:hum1d1+y are . observed at Shearwater and Eddy Point. -
lNo 51gn1f1cant clscontlnultles in cloud ceiling are
;observed at Sable Island and Shearwater.~ ¥o signifi-

cant dlscontlnultles in “perature are observed at'

Eddy P01nt.. A s1gnlf1cant dlSCODtlnu’tY in cloud -~ . . - -
amount is observed at all three meteorologlcal observ—
ation Ffacilities. A slgnlflcant discontinuity in

temperature 1s observed at Sable Island and Shear-

is observed at Sable Island. A significant dlscontlnurty;.I




“A\durlng enhancement termlnatlon.,
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m.cloud ceiling-is’observed at Eddy Point.
The dlscontlnulty 1n cloud amount at both the

commencement and termlnatlon of this enhancement

f%lobserved at Shearwater and Eddy Polnt 1nd1cates a f;
'posslble correlatlon.’ The dlscontlnulty in temperature
) at both ‘the commencement and termlnatlon of this

3f{penhancement as: observed at Shearwater ‘also 1nd1cates a

Tposslble correlatlon.; The apparent correlatlon between

enhancement termlnatlon and the dlscontlnulty in

"fl'relatlve humldlty, as observed at Sable Island, may be
'4assumed to be merely c01nc1dental ‘because of the ‘
d'contlnuous relatlve humldlty condltlons observed durlng

'ifenhancement commencement -_The apparent correlatlon
Aifbetween enhancement c&menxment ‘and .the dlscontlnulty

1blf1n relatlve humldlty,as observed at Shearwater, may .
fbe assuned o be merely co1nc1dental because of the:

*ﬂ'contlnuous relatlve humldlty condltons observed

fbnbetwecn enhancement termlnatlon and the dlscontlnulty_f
fln cloud amount as observed athable Island may. be

' f'assumed to be merely colnc1dental because of the
fcontlnuous cloud amount condltlons observed durlng
'Jenhancement commencement The apparent correlat1on

'bctween enhancement telm1natlon and the dlscontlnulty

'1n ‘cloud celllng, as observed at Eddy Point, may be | .

assumed to be merely c01nc1dental becaust of the contlnuouslff;

”cloud celllng condltlonsobserved durlng enhancement

termlnatlon and the dlscontlnumty in temperature as

'observed at Sable Island may also be assumed to be

'x"merely c01n01dental because of . the continuous temperature

condltlons observed durlng enhancement commencement.

_ Enhancement in Propagation at Seaview Commencing
June 14, 1800 LT, Terminating June 15, 0900 LT -

An enhancement in propagation is observed at Seaview -

The.apparent correlatlon gRis

.commencement The apparent correlatlon between enhancementf' '




(. o

HsPOlnt No Significant discontinuities in relat ive

‘ﬂghumidity and sea level ‘pressure. are observed at

"in cloudjceiling are observed atcSable Island and Eddy
Point. - No significant.discontinﬁities in cloud amount
- are observed at Shearwater. A significant discontinuity
’"indcloud amount is observed at Sable Island and Eddy |
':‘V‘_';P'o'int _ Significant discontinuities in relative humidity
”ffand sea level pressure are observed at Eddy Point.
'dA significant discontinuity in cloud ceiling is observed

iigat Shearwater.
'jdata for the time interval surrounding the texminatux1‘

fin sea level pressure at Sable Island Shearwater, and
~ﬂEddy Point. No- Significant discontinuities in relative‘
"fhumidity and temperature are observed at Sable Island
Aand Shearwater. ~No significant discontinuwtios in-
: lcloud amount are observed at Shearwater and Eddy POlnt.‘~
lNo Significant discontinuities in. cloud ceiling are |
.{observed at Shearwater. A Significant discontinuity
«in cloud ceiling is ob&ﬂved at Sable Island and Eddy
_Point Significant discontinuities in. relativ humidity
“and temperattre are observed at Eddy Point. A significant

f»fdiscontinuity in cloud amount is observed . at Sable Island.
.commencement and termination of this enhancement as -

. The discontinuity in cloud amount at both the commencement
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,:commencing at 1800 LT on'June 14 and terminating at 0900 LT_
‘on June 15. An examination of the available meteorological
lffdata for the time interval surrounding‘the commencement
fiéof this enhancement reveals no Significant dlSCOHtlHUltles

~in’ temnerature at Sable Island Shearwater  and Eddy

‘Sable Island and Shearwater. NoO significant. dwscontinuities_

.An examination of the available meteoroloqical

"of this enhaucement reveals no Significant discontinuities-

The dleontlHUlty in relative humidity at both- thei

observed at Eddy.Point, indicates a possible correlation. :

- and termination of this enhancement,; as observed at

‘Sable Island,:alsolindicates a possible correlation. " The

apparent correlation between enhancement termination and
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”the dlscontlnulty 1n cloud Celllng, as - observed atju \
:Sable lsland and Eddy Polnt may be assumed to be merely

:'c01nc1dental because of the contlnuous cloud celllng

':fcondltwods observed durlng enhancement commencement.gﬂ
‘The apparent correlatlon between enhancement commencement .;"

’land the dlSCOHtlnultleS 1n cloud amount and sea level

_pressure as observed:;t Eddy P01nt may bD assumed to
"3ybe merely c01n01dental because of the cont1nuous cloud

‘“xamount and sea level pressure condltlons observed durlng

fff.enhancement termlnatlon. The: apparent correlatlon_fg*
Tkﬁ”between enhancement commencement ‘and the dlscontlnulty
Cin cloud celllng, as observed at Shearwater,‘mayyb'ww
'7fassumed to be merely 001n01dental because of thei
z=;cont1nuous cloud celllng condltlons observed durlngb_

b‘enhancement termlnatlon,, The apparent correlatlon :

'ﬂbetween enhancement termlnatlon and the dlscontlnult .

in temperature, as observed at Eddy Polnt may also

‘Vque assumed tot:e merely c01n01dental because of the

'7fcont1nuous tempelature

;ondltlons observed durlng

'“enhancementzcommencement

o Enbancement in ’ropagatloa at Hallfa% Fommencluq '
'71June 15 1600 LT, Termlnatlng June 15 ZlOO LTnif

= An enhancement 1n propagatlon 1s observed at Hallfax‘
"Vcommenc1ng at 1600 LT and termlnatlng at 2100 LT on .
“June. 15 ‘ - An: examlnatlon of: the avallable meteorologlcal

data for the tlme 1nterval surroundlng the commencement'"'ﬁp

f,of thls enhancement reveals no 51gn1f1cant dwscontlnultlesf’

1-11n sea level pressure at. Sable Island Shearwater, and

- Eddy Point. No 51gn1flcant dlscontlnultles 1n relatlve =

ﬁ-humldlty are observed at Sable Island and Fddy Polnt. j .




S W No s1gn1f1cant dlscontlnultles 1n cloud amount are:
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'fffobserved at Shearwater and Eddy P01nt.v.Vo s1gn1f1cant ﬂ:.ﬁ~f

| ibdlscontlnultles 1n temperature are observed at ;1ﬁ”' s ‘
'L;QSable Island and Shearwater. A S1gnlflcant dlScontlnulty d;: ;I*
.”“tln cloud celllng 1s observed at all three meteorologlcal

\~observatlon fa0111t1es. A 51gn1f1cant dlscontlnulty

‘ifln relatlve humldlty 1s observed at Shearwatel.ui'"

'bfA s1gn1f1cant dlSCOHtlﬂUlty 1n cloud amount is observed

'~5at sable Island Als1gn1flcant dlscontlnulty 1n

“Iﬂ.temperature is. observed at Eddy P01nt.:~m .

An examlnatlon of the avallable meteorologlcal

:idata for the tlme 1nterval surroundlng the termlnatlon

'1of thlS enhancement reveals no slgnlflcant dlscontlnultlesf

in. temperature and sea level pressure at Sable Island .

‘=*;Shearwater, and Eddy P01nt,; No S1gn1flcant dlscon—ﬁz

'Tﬁfftlnultles 1n‘relat1ve humldlty are observed at Sablef,;j

”folsland and Eddy P01nt.‘ No s1gn1flcant dlscontlnultles

'xln cloud amount and cloud celllng are observed at’

Shearwater:bv51gn1f1cant dlscontlnultles in cloud

”Famount and‘cloud celllng ar; observed at - Sable.d

"sland and Eddy P01nt.i”' slgniflcant dlscontlnu1ty

.1n relatlve humldlty 1s observed at Shearwater.

“Tha dlscontwnt1ty 11 cloud celllnq at DOLh Lhe e
whicommencenent ‘and’ termlnatlon of thlS enhaﬁcement 155*” -
nyobserved at: Sable Island and Eddy P01nt _lndlcates atf*””
'ﬁposslble correlatlon The dlscontlnulty in relatlvef"
'fhumldlty at both the commencement and termlnatlon of

' dthls enhancement as observed at Shearwater,'lndlcateslf;y
'5~a poss1ble correlatlon. The dlscontlnulty 1n cloud -

“?lamount at both the commencement and termlnatlon of

Jlthls enhancement as observed at Sable Island also
"llndlcates a poss1ble correlatlon.\ ‘The apparent N

B .A"‘correlatlon between enhancement termlnatlon ‘and - the

<. 'dlscontlnulty 3_n cloud amount as observed at Eddy

'”~P01nt, may be assumed to be merely c01nc1dental because ;
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_of the contlnuous cloud amount condltlons observed

during enhancement commencement. The apparent correlatlon

':between enhancement commencement and the discontinuity
_in cloud celllng, as observed at Shearwater, may be
“assumed to be merely 001nc1dental because of the
'dcontlnuous.cloud ceiling conditions observed during
'enhancement termination. The apparent correlation
:between enhancement‘commencement and the discontinuity
min temperature, aS’observed at‘Eddy Point, may also
*”be assumed to be merely cornc1dental because of the

fcontlnuous temperature condltlons observed durlng

"77fenhancement termination.

_ Enhancement in Propagatlon at SeaV1ew Commenc1ng
‘ﬁf7June 16, 0300 LT, Termlnatlng June 16, 0800 LT

: An enhancement in propaqatlon 1s observed at L
"Seav1ew commencing: at 0300 LT and termlnatlng at ..

'fQOSOO LT on June 16.. An examlnatlon of the avallable-f

Tﬁﬁﬁmeteorologlcal data for the time 1nterval surroundlng

.. the commencement or ﬂns enhancement reveals no 51gn1f1cant

'-‘;dlscontlnultles in. sea level pressure at Sable 1sland

Shearwater, and Eddy . P01nt, No significant dlscontlnultlescf

in relative- humvdlty and temperature are observed

‘f'_at Sable Island and Shearwater. No - s1gn1flcant

fdlscontlnultles in cloud amount are observed at

“Shearwater and ddy Pomnt No SLgnlflcant dlSCOHtlHUltleS

in cloud Celllnq are observed at Shearwater. A
‘51gn1f1cant dlScontlnulty in cloud ceiling is. observed
u_at Sable Island and ‘Eddy Pornt. Slgnlflcant dlscon—’
tinuities Jn rclatlve humldlty and cloud ceiling are
:observed at Eddy Po;nt.‘ A significant dlscontlnulty

“in cloud amount is observed at Sable Island.



A»",amount and both the commencement .and termlnatlon of:fh

o

vﬁbSbearwater,,A

dflndlcates a posslbl"
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_~fﬁAn examlnatlon of the available meteorologlcal data
for ~the tlme 1nterval surroundlng the termlnatlon of
Tfﬂus enhancement reveals no 31gn1f1cant dlscontlnultles
“in temperature and sea level pressure at Sable Island
ETShearwater,Land Eddy P01nt. No significant dlscon~
~pt1nu1t1es 1n relatlve humldlty are observed at Sable

Island and Eddy P01nt.j No significant dlscontlnultles

»ydlscontlnulty 1n cloud celllng is observed at all
‘“éthree meteorologlcal observatlon facilities. A
if?slgnlflcant dlscontlnulty 1n cloud amount is observed
‘.;at Sable. Island and Eddy P01nt. A slgnlflcant '

"ffdlscontlnulty 1n relatlve humldlty 1s observed at l?;

.. The dlscontlnulty in cloud celllng at both the;fff
“fcommencement and termlnatlon ol thlS enhancement,,
"“}as observed at Sable Island and Eddy Point, 1nd1cates‘

jfa pOSSlble correlatlon.f’The dlscontlnulty in cloud

thlS enhancement

correlatlon.» The apoarent g*‘

J_correlatlon between enhancement termlnatlon and - the,1V

“as observed at Shearwater,‘may be assumed to be merely
yc01n01dental because of the contlnuous relative - N
~,hum1d1ty and- cloud amjang condltlons observed durlng

”'enhancement commencement The dpparent correlatlon

t.ln relative’ humldlty and temperature, as oObserved at
o Eddy P01nt may be . assumed to be merely c01nc1dental‘
‘\pbecause of the contlnuous relatlve humidity and . -

o temperature condltlons observed durlng enhancement

termlnatlon 2 The apparent correlatlon betweaen

enhancement termlnatlon and the d1scont1nu1ty 1n'>

¢loud amount as observed at Eddy Point, may also be
vassumed to be merely colnc1dental because of the '

» contlnuous cloud amount conditions oObserved durlng

'as observed at Sable Island 'also‘iv

V'ln cloud amount are observed at Shearwater. A 31qn1f1cant

dlscontlnultles in relatlve humldltv and cloud " celllng,

‘ "between enhancement commencement and the dlSCOHtlﬂUltleS




enhancement commencement.

‘are observed at Sable Island and Eddy Point. _No
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Enhancement in Propagation'at Halifax Commencing
June 19, 1200 LT, ’I‘ermin‘ating*Ju‘ne 20, 0500 LT

An enhancement in propagation is Observed at. Halifax f“ -
commencing at 1200 LT on June 19 and terminating
at 0500 LT on June 20. "An examination of the available
meteorological:data for the time interval surrounding
the'coﬁmencemeﬁt of this enhancement reveals no |
significant discontinuities‘in cloud ceiling and sea.
level pressure at Sable Island Shearwater, and.Eddy

Point. No Significant discontinuities in temperature

Significant discontinuities in relative humidity are - 3
observed at Sable Island. A Significant discontinuitys-L'

in cloud amount is observed at -all three meteorological

'observation facilities. A significant'discontinuity

in relative humidity is observed at Shearwater and Eddy
Point. A significant discontinuity in temperature:_3
is observed at- Shearwater. - ' " L

An examination of the - available meteorological

data for the time interval eurroundwng ‘the termination e
of this enhancement reveals no Signwficant discontinuities“.
in relative humidity, temperature, ‘and sea level- pressure

at Sable Island, Shearwater_and Eddy Point. No

significant discontinuities in cloud ceiling are L e

observed at Sable Island and Shearwater. ©No significant

discontinuities in cloud amount’are observed at Shearwater.;*f”“"

A significant discontinuity in cloud. amount is observed _;5f:;;id}g

at Sable Island and Eddy POint A significant discon~ ' L

rinuity in cloud ceiling is observed at Eddy Point. -
The discontinuity in cloud amount at both thev

commencement and termination of this enhancenent, as ..




. commencement.
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*. observed ‘at "Sable" Island mrirddy]kunt 1nd1cates a.
'posslble correlatlon.ﬁ ‘The apparent correlatlon

between enhancement commencement and the dlscontlnultles

in relatlve humldlty, cloud amount and temperature,

as observed at Shearwater, may be assumed to be

‘merely c01nc1dental because of the contlnuous

1relat1ve humldlty,cloud amount ‘and temperature
;7pcond1tlons observed’ durlng enhancement termlnatlon._

- The apparent correlatlon between enhancement commenceu'

“ment and the dlscontlnulty in- relatlve humldlty, as -

‘observed at Eddy P01nt ;. may be assumed to be merelyr

"c01nc1dental because of the contlnuous relative

humldlty condltlons observed durlng enhancement term~ -

flnatlon.‘ The apparent correlatlon between enhancement

termlnatlon and the dlscontlnulty in “cloud Celllng,

as observed at Eddy P01nt may also be assumed to be V

”merely c01nc1dental because of-the conttnuous cloud

LC@lllng condltlons observed durlng enhancement-““

Enhancement 1n Propagatlon at Seav1ew Commenc1ng

t[June 19, 200 LT Termlnatlng June 20, 0400 LT

An enhancement 1n propagatlon is observed at .

‘Seaview commenclng at 1200 LT on’ June 19 and termlnatlng:
at 0400 LT_on June 20.. An examlnatlon of the avallable‘_
meteorological data for the time lnterval surroundlng

" - the commencement .of thls enhancement reveals no s1gn1f1«

cant dlscontlnultles in cloud celllng and sea level

‘pressure at: Sable Island hearwater, and Eddy P01nt.v

No slgnlflcant dlscontlnultles in temperature are

. observed at’ Sable Island and Eddy Point. No slgnlflcant“

dlscontlnultleS»ln relative humidity are observed

at Sable Island. A significant discontinuity/ini

‘Tcloud amount -is observed ‘at all three metoeorologlcal

‘observatlon_facllltles. A.slgnlflcant;dlscontrnulty

in relative humidity is observed at Shearwater and .
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: <. -'j.ﬂ-.""‘i"and‘-?:i;jddy Po.int.' A slgnlflcant d:Lscont:Lnu:Lty in
o temperature is observed at Shearwater.
: “An examlnatlon of the avallable meteorological
' ;hfdata for. the tlme 1nterval surroundlng the termina-
”f}tlon of thlS enhancement reveals no swgnlflcant
A‘;dlscontlnultles 1n relatlve humldlty, temperature,
“”and sea level pressure at Sable Island, Shearwater,
'ﬂ;and Eddy P01nt. No slgnlflcant discontinuites in
ucloud celllng are observed at Sable Island and’

h‘ffshearwater.‘ No slgnlflcant dlscontlnultles in cloud

\lﬁamount are observed at Shearwater. A -significant

\;~d1scont1nu1ty in cloud amount is. observed at Sable
E;Island and Eddy P01nt.§;A.slgn1f1cant discontinuity
;;1n cloud celllng is. observed at Eddy Point.

‘ The dlscontlnulty 1n cloud amount at both the
:ﬁbcommencement and termlnatlon of thls enhancement, as
nifobserved at” Sable Island ayiﬁﬁdy;blnt indicates a

“fﬁposslble correlatlon. The apparent correlatlon

;:,between enhancement commencement and the discon- -

zftlnultles 1n relatlve humldlty, cloud amount, and

'ptemperature,‘as observed at Shearwater, may be assumed

‘ ??to be merely c01nc1dental because of the contlnuous
’relatlve humldluy,‘ClOLd amount, and temperature A
-'comhilon observed durlng enhancement termination.
:The apparent correlatlon between .enhancment commencement
ﬁfﬁ;and the dlSCODtanltles in relatlve humidity, as
'observed at Eddy P01nt mav be assumed to be merely | :“fu"f“
.]c01nc1dental because of the contlnuous relative ' ._t \'lfl
‘:hhhumldlty condltlons observed durlng enhancement - .. o ‘ '~:l
\itermlnatlon.: The apparent correlatlon between S .l
henhancement termlnatlon and the discontinuity in ‘
'}cloud celllng,'as observed at Eddy Point, may also
_ _ be' assumed to- be merely c01nc1dental because of the
(. | ‘contlnuous cloud ce:Ll:Lng cond:Lt:Lons observed during

N enhancement termlnatlon.;




" M,

 Halifax commenclng at 1900 LT and terminating at
‘12200 LT on June 20

}meteorologlcal data for the tlme interval surrounding

':Shearwater.ﬁj'

Ahto be merely c01nc1dental because of the coqtlnuous
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‘Enhancement in Propagatlon at Halifax Commencing

June 20, 1900 LT Termlnatlng June . 20 2200 LT

An enhancement 1n propagatlon is observed at

fAn examlnatlon of the available

'”‘fthe commencement of thlS enhancement reveals no
ffs1gnlflcant dlscontlnultles in sea ‘level pressure
”’iat bable Island Shearwater and Eddy P01nt. No
'ﬁA51gnlflcant dlscontlnultles 1n relatlve humidity and
"*»ftemperature are observed at Sable Island and Shearwater.
“jNo 51gn1f1cant dlsc‘ntlnultles in cloud ceiling are”
7'*observed at Sable Island and’ Eddy Point.  No signifi-
fAcant dlscontlnultles 1n clOud amount are observed at
>;1iSable Island.” A slgnflcant dlscontlnultv in cloud.
= kamount is. observed at Shearwater and Eddy Point.
"Slgnlflcant dlscontlnultles 1n relatlve humldlty and N
-"}temperature tare observed at;Eddy P01nt.‘ A slgnlfl—‘ f\,

jfcant dlscontlnulty 1n cloud celllng is observed at

An examlnatlon of the avallable meteorolOglcal

.data Ior Lne tlme lnterval surloundln f£he termin atlon

of. thls enhancement reveals no slgnlflcant dlscontlnultles_ S

o in cloud amount cloud Celllng, temperature, and sea

level pressure at. Sable Island, Shearwater, and Eddy =

P01nt._ No s1gn1f1cant dlSCOntthltleS in relative )
‘humldlty are observed at Sable Island and Eddy Point.
A 51gn1f1cant dlscontlnulty in relatlve humidity 1s_h.

 observed at Shearwater.

The apparent correlatlon.bemmen enhancement
commencement and the dlSCOnuanlty in cloud amount, as
observed at Shearwater and Eddy P01nt, may be assumed
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Vcloud amount condltlons observed durlng ennancement : »
Vtermlnatlon. The apparent correlatlon between enhance-

: ment commencement and the dlscontlnultles 1n relative

7b(hum1d1ty and temperature, as observed at Eddy Polnt,
may be . assumed to be merely coincidental because of

‘the contlnuous relative humldlty and temperature

iCOndlthHS observed durlng ‘enhancement termlnatlon.h
‘“}The apoarent correlutlon between enhancement commencement
71E;and the drscontlnulty in cloud ceiling, as observed
J‘at Shearwater, may be assumed to be merely- 001nc1dental

Z;because OL the contlnuous cloud celllng condltlons

”observed during enhancement termlnatlon. The apparent
~ffcorrelatlon between enhancement termination and the
”V”Jidlscoutlnulty in relatlve humldlty, as observed at

}’Shearwater, may also be. assumed to be. merely coin-

ifCLdental because of the continuous relative humldlty p

[scondltlons observed durlng enhancement conmencement

e

e .h Enhancement 1n Propagatlon at" Seav1ew Commenc1ng
‘\jJJune 20 1800 T, Termlnatlng June 20, 2200 LT

An enhancement 1n propaqatlon 1s observed at Seav1ew

‘:ﬁ;;commenC1ng at 1800 LT and termlnatlng at 2200 LT on .

’fJune 20.% An exanlnatlon of the avallable meteorologlcal

'deata for the time- 1nterva1 urroundlng the conmencement
of thls enhancement reveals no s1gnlrlcant dWSCOHtlHUltles
'""fln sea level pressure at Sable Island, Shearwater and .

'Eddy Point. No s1gn1r1cant discontinuities in relatlve

”5hum1d1ty, cloud amount and cloud ceiling are observedA e
.at Sable Island and Fddy Polnt.‘ No 51gn1rlcant o 3f1if;uﬂﬂ

' . discontinuities in temperature are observed at Sable

_ISlandTand~Shcarwater. Slqnlflcant discontinuities in

.relative humidity,'cloud amount ‘and cloud ceiling are
’ 'observed at Shearwater. A slgnlflcant dlscontlnulty

in temperature is observed at Eddy Point.




Report Appendlx #2
= APPENDIX Btjf

An examlnatlon of the avallable meteorologlcal

data for the tlme 1nterval surroundlng the termlnatlon

tof thls enhancement reveals no slgnlfcant discon-.

tlHUltleS 1n Cloud amount icloud Celllng, temperature,

'7f:and sea level pressure at Sable Island Shearwater,
Cand Fddy P01nt. No slgnlflcant dlscontlnultles in
Erelatlve humldlty are observed at Sable Island and b

‘d{Eddy P01nt A slgnflcant d1scont1nu1ty in relatlve

'~}rhum1d1ty 1s observed at Shearwater.

- The dlscontlnulty 1n relatlve humldlty at both

'dthe Commencemen+ and termlnatlon of- this enhancement
'".pas observed at Shearwater,_lndlcates a poss1ble
;jiﬁcorrelatlon.i-The apparent Correlatlon betweenld
:.f¢enhancement Commencement and the dlSCOHtanltleS 1n
“ffcloud amount and Cloud celllng, as. observed at
:ffshearwater, may be assumed to be merely c01nC1dental
:‘_because of the contlnuous Cloud amount and Cloud

Lo Celllnq Condltlons osserved durlng enhancement

termlnatlon The apparent CorrelatLon between enhdnce—

'Viz'ment commencement and the dleOHtlHUlty in temperature,‘
‘~Vas observed at Eddy Pant -may also be assumed to be
"I;merely Cornc1dental because of the Contlnuous temperature"‘

tondrtlons obserVed du 1ng ennancement termluatlon

Enhancement in Propagatlon at Halifax Commenc1ng .

.June 24, 0600 LT, Termlnatlng June 24, 1000 LT

An enhancement 1n propagatlon is observed at

: Hallfax commenc1ng at 0600 LT and termlnatlng at lOOO LT
‘\'on June. 24 " An examlnatlon of the avallable meteorologlcal

- data for the tlme 1nterval surroundlng the commence-

ment of this enhancement reveals no - slgnlflcant

dlscontlnultles 1n Cloud Celllng and sea level pressure

- at Sable Island Shearwater and Eddy P01nt ‘No

_.39 _ B
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V'significant discontinuities in rolatlve humidity and
cloud celllng are observed at Sable Islaud and Eddy
P01nt. No slgnlflcant dlvcontlnultles in cloud amount
are”observed,at Eddy Point. Slqnlflcant_dlscontlnultles '
A:in relative humidity and temperature are observed '
Cat Shearwater and Eddy Point. A significant dis-
:contlnulty in: cloud amount- is observed at Sable’
.- Tsland and Shearwater." 3

An examinatlon-ofAthe avallable meteorlogical data
- for the time 1nterval surroundlng the termination:
© .ot thlS enhancement agaln reveals no significant
dlscontlnultles in cloud celllng and ‘sea level pressure
~at Sable Island Shearwater and Eddy Point. WNo
ISIgnlflcant dlscontlnultles in relative humldlty are
fobserved at Eddy ‘Point. No s1gn1f1cant dlscon~" *
' tinuities in cloud amount are observed at Sable Island
”fSlgnlflcant dlscontlnultles 1n relatlve humldlty and
"temperature are observed at Sable Island and Shearwater.
f.A s1gn1flcant dlSCOHtanlty in cloud amount 1s observed
j at Shearwater and: Eddy Point. . . , -
L The dlSCOHtlHUltleS in relatlve humldlty, cloudu
:jamount ‘and - temperature at both the commencement and
"'turmlnatlon of thls enhancement, as observed at Shear-

- water, 1ndlcate pos510le correlations. . The apparent

- correlation- between enhancement termlnatlon and the
{‘dlscontlnultles in relative humldlty and temperature , ‘ S

”gas observed at. Sable Island ‘may be assumed to be

*fmerely colnC1dental because of the continuous relative

|
humidity and temperature condltlons observed durlng , ' "ti:"w
enhancement, commencement The apparent COIIElathn‘A‘ | ‘
between enhancement commencement and the dlscontlnultles |
in relative humldlty and temperature, as observed j
at Eddy Point, may be assumed to be merely coincidental

‘ Co - because of the continuous relative humidity and temperature .
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’_condltlons observed during enhancement termlnatlonri
'”.The apparent correlatlon between enhancement commence—

'ment and the dlscontlnulty in cloud amount, as '

gobserved at Sable Island may be assumed to be merely
;:c01ncrdental because of the contlnuous cloud amount
ljpcondltlons observed during enhancement termlnatlon.p _
-wahe apparent correlatlon between enhancement termlnation
tland the dlSCOHtlnultY in cloud amount, as observed
»?iat Eddy Pornt ~may also be assumed to be merely |

Vpcorncrdental because of the contlnuous cloud amount

'”,"condltlons observed during enhancement commencement. -

”:Enhancement.ln Propagatlon at Seaview Commenc1ng

"QfJune 24 0400 LT, ‘Terminating June 24, 1200 LT

An enhancement in oropagatlon is. observed at

Kff'Seav1ew commenclng at 0400 LT and termlnatlng at -
‘,‘ﬁl200 LT on June 24 An examlnatlon of the avallable

”ﬁimeteorologlcal data for the time. lnterva1 surroundlng

;fﬂthe commencement of ‘this enhancement reveals no- \
Efslgnlflcant dlscontlnultles in cloud ceiling and sea*
-Alevel pressure at Saole Island, Shearwater, and Eddy

‘VfP01nt Mo slgnlflcant dlscontlnultles in relative )

‘djhumldlty are observed at Sable ‘Tsland and Shearwater.v

. No slgnlflcant dlscontlnultles in temperatule are.

observed at Sable Island and EAdy Point. No

'l»slgnlflcant dlscontlnultles in cloud amount are observed
: at Eddy P01nt.“A slgnlflcant dlscontlnulty in cloud
‘ ;amount is. observed at Sable Island and Shearwater.‘

A srgnlflcant dlscontlnulty in relatlve humidity. is

observed at: Eddy Point. A significant drscontlnultyiy

'rn temperature_ls observed at Shearwater.




”5~;An examlnatlon of the avallable meteorologlcal

. lPolnt No slgnlflcant dlscontlnultles in temperature'iézdj
S are’ observed at Sable'Island and Eddy Polnt A‘No" _ Jﬁdb
'"{Jrslgnlflcant dlscontlnultles in cloud amount are observed j
cat- Shearwater.g A s1gn1f1cant dlSCOﬁtlHUlty in cloud'

_ iamount is: observed at Sable Island and Eddy P01nt.:'1

‘fan'slgnlflcant dlscontlnulty 1n temperature 1s observed

*f‘at Shearwaterf”

"vgcommencement and termlnatlon of th1s enhancement"

:as observed at Sable Island 1nd1cates a poss1ble

”1n relatlve humldlty ,
‘Llibe assumed to ‘be merely caumnkmtal because of the'
"contlnuous relatlve humldlty condwtlons observed
".durlng enhancement termlnaclon The aoparenn correlatlonf
-between enhancement commencement and ‘the dlscontlnulty y

l 1n cloud amount as observed at Snearwater, may be

reassumed to be merely 001nC1dental because 0r the

”enhancement termlnatlon. The apparent correlatlonifflidV
’between enhancement termlnatlon and the dlscontlnulty
in cloud amount as observed at Eddy pdint, ‘may also'“
‘be. assumed to be merely colnc1dental because of the .f~ﬁ

“contlnuous cloud amount condltlons observed durlng
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data for the tlme 1nterval surroundlng the termlnatlon

of thls enhancement reveals no slgnlflcant dlscon—lT'f

tlnultles 1n relatlve humldlty, cloud celllng, and sea}ynabﬁmlﬂdg

level pressure at Sable Island Shearwater and Eddy

n cloud amount at both the

'The dlscontlnulty

Led at Shearwater, also 1nd1cates

Hs observed at Eddy Polnt mayﬁ“

contlnuous cloud amount condltlons observed durlngn;“'

enhancement commencement



'.Shearwater
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hnhancement in Propagatlon at Seaview Commencrng

jJune 24 1600 LT, Termlnatlng June 25 0200 LT

An enhancement in propagatlon 1s observed at Seaview
7commenc1ng at 1600 LT on June 24 and termlnatlng at
'1H0200 LT on June 25. An examrnatlon of the avallable

'meteorologrcal data for ‘the tlme ‘interval surroundrng

the commencement of thls enhancement reveals no

»81gnlflcant dlscontanltles in relatlve hulelty,
::cloud cerllng, and sea level pressure at sable Island,
;7JShearwater and Eddy Pornt. No slgnlflcant discon-
:tlnultles in- cloud amount and . temperature are observed
bwat Eddy Pornt - Slgnﬁlcant dais contlnultles in cloud

-‘:famount and temperature are observed at Sable Island and‘

An examlnatlon of the avallable meteorolOglcal

"cAdata‘ror the tlme 1nterval surrouﬁdlng the termination
'_nof thlS enhancement reveals no srgmﬂhcant dlSCOD— ‘
.Af;tlDUltleS in: cloud celllng and sea level pressure at o

'“rfSable Island Shearwater and Eddy P01nt. No

‘«f_srgnlflcant dlscontlnultleS‘ln relatlve huomidity

““and temperature are’ observed at Sable Island and

Shearwater A ﬂmgnrﬁrﬁnt dlscontlnulty in cloud amount

is observed at all: Lhree meteorologlcal observatlon
lffacllrtles. Slgnlflcant dlscontlnultles in relative

w3;f humldlty and temperature‘are observed at Eddy Point..

“The d1scont1nu1ty 1n cloud ‘amount at both the

dcommencement and termln ticn of this enhancement,

-as observed,at Sable.Island and‘Shearwater, indicates“
ha possrble correlatlon.: The apparent correlation
’j;between enbancement commencement and the dlscontlnulty
:ln temperature, as observed at Sable Island and ,
'Shearwater,imay be assumed to be merely coincidental
becauseiof the‘continuous temperature conditions observed
'~dur1ng enhancement term:natron. The apparent A
‘fcorrelatlon between enhancement termlnatlon and thetp

e dlSCODtlnultleS in relatlve humidity, cloud amount, and fh“




@

commenclng at lOOO LT and terllnatlng at 1200 LT

_‘ln sea level pressure at Sable Island Shearwaterf
~and Eddy P01nt... o 31gn1f1cand‘
1t1nult1es ln cloud celllng are observed at Sable
Sine cloud amount are observed at Sable Island Af

'ar Shearwatcr -and Eddy Powat. Slgnllwcant dlscon-

E tlHUltleS ln relatlve humldlty and temperature are ,,nyl

’1n temperature lS observed at Shearwater.;d
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temperature, as observedvat Eddy.Polnt; mayialso:be

assumed to be merely c01nc1dental because of the'fyfﬁtk
contlnuous relatlve humldlty, cloud dmxmt ~and :

temperature condltlons observed durlng enhancement

commencement

Enhancement in Propagatlon'at Hallfax Commenclng
June 25 1000 LT, Termlnatlng June 25 lZOO LT

An enhancement ln propagatlon lu_observed at Hallfax .

~on June 25. An examlnatlon of the avallable msteorologlcal

data - for the tlme 1nterval su roundlng the commencement 7¢;7fﬁt;*5ﬁ
. . "“‘

of thlS enhancement reveals no slgnilcant dlscontlnultlesvl7~¥~* o

‘dlscontlnultles

in relatlve humldlty and temperatu e. are observed at

Sable Island and Shearwater ‘ No slgnlflcaut dlscon

Island and Eddy P01nt.q No ™ slgnl lcantndlscontlnultles th;i

s1gn1f1cant dlSCOHtLHUlty 1n cloud amount lS observed

observed at Eddy P01nt.ng SIgnlflcant dlscontlnthy

' .An examlnatlon of the avallable meteorologlcal

,data for the tlme 1nterval surroundlng the termlnatlon ;75j7p¥f-

of this enhancement reveals no SIgnflcant dlscontlnultles.i_;;"“

- in cloud" celllng and sea level pressure at Sable Island

Shearwater,?and Eddy POlnt,. No slgnlflcant dlscontln—'

uities in relatlve humldltv and temperature are observed

at Sable Island and Shearwater No SIgnlflcant
dlscontlnultles in cloud amount’ are observed at

Shearwater. A slgnilcant dlscontlnulty in’ cloud amount




-as observed at Shearwater, may: be assumed to be merely

'cant dlscontlnultles in cloud ceiling; temoerature,
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is obseéerved at Sable Island and Eddy Point. Signifl:l
cant discontinuities in relatlve humldlty and temperature ::.
are observed at Eddy P01nt _ .

The dlscontlnultles in relatlve humldlty, cloud
amount and temperature at both the commencement and
termination of this enhancement as observed at Eddy
Point, indicate a possible correlation. The apparent
correlation between enhancementﬁcommencement and«
the discontinuities in cloud amount and cloud celllng,
coincidental because of the contlnuous cloud amount
and~cloud celllng conditions observed durlng enhancement
termination. The apparent correlatlon between enhance—
ment termination and the dlSCOntlHUlty in cloud amount

as observed at Sable Island may also be assumed to Do W

be merely c01nc1dental because of the coatlnuous

cloud amount condltlons observed durlng enhancement

commencement

H'Enhancement"in Propagatlo at Hallfax CommenC1ng
June 26, OlOO LT Termlnatlng June 26, 0400 LT

An enhancement in propagatlon is observed at .
Halifax commencrng at 0100 LT and termlnaulng at
0400 LT on. June 26. An examlnatlon of the avallable

meteorologlcal data for “the tlme 1nterval surroundlng
the commencement of thlS enhancement reveals no
significant dlscontlnultles in relatlve humldlty and

cloud amount at- Shearwater and Eddy Pornt  No 51gn1f1—

and sea level,pressure are observed at Shearwater
No significant dlscontlnulties in temperature are
observed at Sable"Island Significant dlscontlnultles

in cloud. ceiling and sea level pressure are'ubserved

_at Sable Island and Eddy Point Significant discon-

tinuities in relative humidity and cloud amount -are




'5:Vdata for- the tlme 1nterval surroundlng the termlnatlon

- of thlS enhancement reveals no 51gn1f1cant dlscon—*-

| }7P01nt ' No SIgnlflcant dlscontlnultles in sea level

“~poss1ble correlatlon.

-fpjhumldlty,_cloud amountw'and;

B c:as observed at Sable Island also 1nd1cate a poss1ble ;

jobserved at Sable Island A A,SIgnlflcant dlscon—, el

tlnulty in temperature is observed at Eddy P01nta~:

An . examlnatlon of the avallable meteorologlcal

'tlnultles in sea level pressure at Sable Island

:V'Shearwater, and Eddy P01nt E No SLgnlflcant dlscon—_.

._tlnultles 1n relatlve humldlty, cloud amount and

-~ cloud celllng are observed at Shearwater and Eddy*

V\pressure are observed at Shearwater., A slgnlflcant rt
Aidlscontlnulty in sea level pressure lS observed>a“ o
'ESable Island and Eddy P01nt.ﬂ Slgnlflcant dlsconl

:tlnultles ln relatlve humldlty, clOud amount and
fcloud celllng are observed at Sable Island _
A _The dlscontlnulty 1n sea level pressure at both f‘
che commencement and termlnatlon of thlS enhancement

’Tas observed at Sable: sland and “ddy P01nt lndlcates a-

The dlscontlnultles in relatlve

nloud celllng at both

5~the commencement and termlnatlon of th1s enhancement

correlatlon.~ The apparent correlatlon betweenff

;:enhancement commencement and the dlscontlnultles _
in cloud celllng and temperature, as observed at Eddy :
P01nt _may be assumed to be merely c01n01dental becausei
of the contlnuous cloud celllng and temperature fiffﬂ*

;condltlons observed durlng enhancement termlnatlon.

S Enhancement in Propagatlon at Seavlew CommenCIng
.June 26, 0300 LT, Termlnatlng June 26 OGOO,LT,gh,.”'

. An enhancement in. propagatlon is observed at Seavwew ,
'commen01ng at 0300 LT and termlnatlng at 0600 LT on :
~June 26. . An examlnatlon of the . avallable meteorologlcal\

"data for the time lnterval surroundlng the commencement ;f



f;Sable Island . and Shearwater. A srgnlflcant dlscontlnulty

"j{at Eddy - P01nt ;=tq; S :»'-srh “-'~'“\

'dlscontlnulty in cloud amount as observed at Sable

‘r'because of the contlnuous cloud amount COndltlons
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bﬁfof~this enhancement reveals no significant discon-
‘vtlnuvtles 1n cloud celllng and temperature at Sable

"”’Island Shearwater, and Eddy Point. ~No s19n1f1cant
l‘dlscontlnultles ln relatlve humldlty and cloud amount
:*are observed at Shearwater and Eddy Pornt - No s1gn1f1—
.5cant dlscontlnultles ln sea level pressure are‘observed

o :at Snearwater. A s19n1f1cant dlscontlnulty in sea
“’level pressure is observed at Sable Island and Eddy
iPOlHt _ Slgnlflcant dIscontlnultles in relatlve

':humldlty and cloud amount are observed at Sable- Island

An examlnatlon of the avallable meteorologlcal

n“data for the tlme lnterval surroundlng the termlnatlon
iof thls enhancement reveals no s19n1f1cant dlscontlnultles
r:ln cloud amount temperature, and sea level" pressure

vat Sable Island Shearwater, nd Eddy Point. . No
JSIgnwflcant dlscontlnultles ln relatlve humldlty are

lobserved at Shearwater and Eddy P01nt.‘ No SWgnlflcant

dlscontlnultles 1n cloud celllng are observed at

in relatlve hum1d1ty1S'observed at SahleﬂTsland A

's19n1f1cant dlscontlnulty ln cloud celllng is’ observed

s

- The drscontlnulty in relatlve humlclcv at both tne

1commencement and termlnatlon of this. enhancement as
':uobserved at Sable Island 1nd1cates a: posslble
"correlatlon. The apparent correlatlon between enhance—
‘lment commencement and the dlscontlnulty ln sea level
i“?\pressure, as observed at Sable Island and Eddy Pornt
":may be assumed to be" merely cOlnc1dental because of the

continuous sea level pressure condltlons observed

i

durlng enhancement termlnatlon._ The apparent

'corlelatlon between enhancement commencement and the

Island may be. assumed to be merely colnCIdental




‘observed durlng enhancement termlnatlon.e The. apparent

fdlscontlnulty in c1oud celllng, as obqerved at Eddy

Report Appendix #2

fcorrelatlon between enhancem nt termlnatlon and the

TPoant may also be assumed to be merely ~01nc1dental
'because of the contlnuous cloud celllng condltlons ;

: observed dutlng enhancement commencement

1
Lo
B A



o record of meteorologlcal surface observatlons made

‘this progect will be 1temlzed and a d1scusS1on of

KltS orlglns w1ll follow.
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APPENDIX C .

by W D. Rawle

A Gulde to Atmosoherlc Env1ronment Service

‘Document»63 2322 Surface Weather Records

‘The purpose of thlS appendlx is to explain the
method, by Wthh meteorologlcal data, which is
employed in thlS prOjeCt is extracted from che

-2322 Surface Weather Record, (Wthh is the prlmary

by Atmospherlc Envirohment Service facilities in

Canada). Each meteorologlcal parameter employed 1n

| parE - TIME

'recorded as GREENWICH MLAN TIME To obtaln ATLANTIC
fSTANDARDJTIME subtract four hours

To determlne the actual tlme of occurance oF

fthe observed meteorologlcal condltlons, refer to

COLUMN 20 and COLUMN 29. The date and time are

RELATIVE HUMIDITY

The relative humidity, expressed as a percentage,
is found.in COLUMN 24

5CLOUD AMOUNT | = . -

covered by cloud is found in COLUMN’ 26. An "X"

" The’ cloud amount, expressed in- tenths of the sky

denotes the sky to’ be completely covered by cloud
i.e. 10/10

- | croup CEILINGJ

-Condition Each group of numbers in column 30

“represents the height above the observing station

The - cloud celllng is obtalned from COLUMN 30 Sky




ﬁ_of a cloud layer aloft or, in the case of a surface
.'based layer, the vertlcal VlSlblllty 1nto that layerﬁ
y'rEach group of numbers lS followed by a layer ClaSSl—
fﬂ:flcatlon abbrev1atlon.n These abbreVlatlons are as
b\follows f' ‘ SN -

'_inbtenths of the whole sky,‘ concealed. by cloud layers

-~ the amount in tenths of the whole sky, overed by
7b-cloud layer at and below that level o '

"1: Report Appendlx #2

:APPENDIX C

""SYMBOL”_fi-'TERMf‘;“'”_;;EXPLANATION o

”iiThe sky condltlon when
~ “ho cloud or obscurlng
+phenomenon is present..

e G B i m oan e o e e ent T e S T e S ey

uVA surface based layer“l“
jb;w1th a. summation opaclty
gfof l/lO but less than lO/lO

:{l“Partlally
5Obscur a. .

| ObééﬁEed' - nyA surface based layer
oo withrra summatlon opaCl‘
‘*y,of 10/1of'*" P :

‘i;jlchattered A layer aloft with - a:
- ; '"‘ffsummatlon amount of
'*v;jS/lO or: less.~&i_
.. Broken . . fﬂA layer aloft with a
DO sEdse 0 summation” amount of6/1

" to 9710 inclusive..

'-‘——-—”—‘——&_h—"—n___—_————_—

.'A layef alolt w1th atiin
-.lsummat1on amount OL lO/lO;

“ovc . overcast .
Occa81onally,_a thln cloud layer 1s observed
thin cloud layer 1s one Wthh covers a portlon of
the sky but is, partlally transparent ; The condltlon
is‘denoted by a. 4~“‘precedlng scr, BKN or OVC.n,.;

.jThe term summatlon opaclty represents the portron

‘at and below a glven level Summatlon amount represents,f-f‘ L




'.the helght of that layer.. The letter indicates the i

.‘-lS identified. It is the cloud layer height preceued

“Report Appendix #2 -

APPENDIX G

The cloud celllng is deflned as the lesser of-

>(a) ythe helght above ground of the base of the L"h
')fflowest layer aloft at whlch the summatlon
‘ jopac:Lty.;Ls 6/10 or more of the\whole sky.
(B)  the vertical visibility in'a:surface“basedlfyf
| l»f_layer‘%hich completely obscures the wholeff:i
fsky. o g O | "

The layer at Wthh the cloud celllng is observed :;?l

.1s denoted by a 51ngle letter dlrectly prcceulng

_celllnq cla551flcatlon, the method by Wthh the cloud

.ﬁ‘ Cclang was determlned
For layers aloft~‘

ABBREVIATION B CLASSIFICATION

‘%“ M _ffj;f "ﬁ;fliftfmeasured
A - aircraft
BUTE 7 palloon -

B 7 estimated

For. Sur.l_ace based layevs W"llCh Complet ly obscure
the Sky P e

ABBREVIATTON =~ CLASSIFICATIQN'ti

:A,[ t B S aircraft
e _ S preclpltatlon -

W L .__,vlndeflnltef

lTherefore} to obtaln the cloud celllng from

\ COLUMN 30, the cloud luyer whlch comprlses the celllng

by one. of the above ceiling cla551flcatlon abbrev1atlons.
The correspondlng number group represents the

height of the cloud celllngyln.hundreds of feet.
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TEMPERATURE

fdry bulb temperature, is recorded in. both unlts and

ftenths of degrees Cels1us and in whole degrees

ﬁCelslus. Thls lnformatlon is 1ocated in cOLUMN 34

“The surface temperature, otherw1se known as the

SEA LEVEL PRESSURE

'*Vw1th the 1n1tlal 9 or 10 and the declmal pOlnt
T Eomltted

- . The corrected sea level pressure 1s found in

fVCOLUMN 33 is. recorded in mllllbars and tenths

SIG MET

‘ﬁfls abbreVlated and tabulated as to 1ts type and
\'flntens1ty., ‘Each Weather type
";follows-j

"fTornadOesfand._ ~r”:,Tornado -:;'zu.- “Tornado

Weather and Obstructlons to Vlslon.

""Slg Met“ slgnltlcant meteorologlcal occurances

Emay be found 1n COLUMN 32, Each weather phenomenom

s abbrev1ated as

~w_~waea her Phenomena‘and‘SYmbols

GENERAL CATEGORY : SPECLEIC PHENOMENA T SYMBOLS

- Thunderstorms - . Waterspout': =~ .- " Waterspout.
o A Funnel.  Cloud . | Funnel: Cloud
Thunderstorm Lol T, T+

‘Precipitation " Rain - D R—~ R Rt
o Rain Shower RW~- RW— RW, RW+
Drizzle L=, L=, L, L+
Freezing Rain . - ZRn— ZR— ZR, ZR+
Freezing. Drlzzle 2L~—, 2L~, 2L, 2L+
Snow Lol S S— 8,58+

Snow Grains - . 8$G—-~-,5G~,5G,SG+
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GENERAL CATEGORY .

Pasa

Obstructions to -
Vision (6 miles or " .

less)

The 1nten81ty 1nd1cat0rs, a55001ated with each

“+f- ~yheavy ?:
Lo 7modere£e
LomeroTight

nﬁ—}“j;?very llght

A more detalled explanatlon of any Qr all of the .
above meteorologlcal condwtlons mav be found in.the L
"Manual of urface Weather Observaelons, MANOBS

APPENDIX C =

 SYMBOLS .

 'SPECIFIC PHENOMENA

“Ice Pellet Showers

1fTSnnw Showers
. Snow Pellets
.};Hall

jFog .
. ..Ice Fog
'“ﬂHdze
Smoke ,
- “ Blowing™ Snow4
“‘Blowing Sand '
-Blowing Dust

abbreV1atlon,‘are 1nterpreted as. follows.k

avallable by mall from-

T_The A581stant Deput" Mlnlster
'*Atmospherlc Env1ronment SerV1ee

'© 4905 Dufferin Street
-~ Downsview, Ontario
- M3H 5T4 oo -

w

1-K
BS

:IC' B
D . |
‘ |

IP--,IP-,IP,IP+
IPW-~, IPW—, IPW, IPW+
SW~~,SW—, SW,SW+ -+
Sp--,SP-,SP,SP+

© A——,A-,A,A+

R

Ir
H

BN
BD
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Repoxt. '
Appendlx #3
"Some Calculations of Expedted Signal ITevels for the Sable Island

to mainland Nova ‘Scotia Paths" (a preliminary Report)

Principal Investigator: W.P. Lonc, Saint Mary's University, VELSMU

Ragearch Assiétant: W. D. Rawle, Technical Unlver51ty of Nova Scotia,

VELAWS.

_ Report Date: December 31, 1982

Introduction: Pata obtained from onmgoiﬁg studies on the long

trans-horizon salt-water paths between Sable Island and maiﬁland
Nova Scotia are‘eventuaily intended to bhe explained, if pessible,
on the basis of available propagation models. Te this end, several
caleculations are presented in this preliminary report. The calcu~
lations are‘made‘on the basis of the.folloWing;

1. Free—~space model.

2. Free-space model as modified according to Bullington's method.
3. Méthod given by Sofaer and Stark(e@uivélent—distance method)

Two paths are considered in our calculations: between Sable .and
Hallfax, and between Sable and SeaVlew(see Flgures ‘L to 3 for ap—>
proprlate'maps). The frequencies relevant taq our calculations are
148MHz, 432MHz, and'1296MHzf5Only nominal values for the various
quantites, such as antenna gain, antenna efficiency; powexr output,
ete., are used in our calculafions.'In>all caees, it is assumed that
the calculations are 1ndependent of polarlzatlon. The calculations
are given in detall in Appendix A.

The object1Ve of these calculatlons is to obtaln approx1mate
values of expected SLgnal levels for each of the varlous sets of‘cénm
ditions associated with each of the three ‘models « A summari;_.;;w
the results of the caiculations is given in Tablé :1. Maps showing
relative geographical placement of transmitting and receiving sites,
as well as eketches showing‘éﬁtenna héights and line—of*sight pro—

files are given in Figures 1 to 5..
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‘Brief Summaries of the Three Methods

1. Free Space model: This is a standard model for which the

path-loss ¢ may be calculated from: °

=36.6 + 201 + : e
ol =36.6 20 Oglof 20;oglod, (in db)

“where 'f=frequency in MHz

d=distance in statute miles.

This model would imply that the antenna gaing be given in terms
_of dbi. However, since the antenna gains used in our calculations
are taken from manufacturers‘ specification sheets where they are
given in terms of dbd, and slnce the discrepancy associated with
using dbd rather than dbi is no more than 3dh, and since only
approximate results are.expectedpln these calculations, then the :
distinction between dbi and dbdiis ignored in our ffree:space’ ‘
calculations. I e e
- Presumably, . the ‘free‘spaCe‘ values represent the -upper limit
on expectea;signel_level.at'tﬁe receiving site, assuming that no’

~additional gain mechanisms exist along the Path.

2. Bulllngron S modlflcatlon to free—space path 1oss thlS is an

empirical method appearing in the form of a graph, pertalnlng to

trans-horlzon rale paths, and probably more valid l-or 1and rather Tt

-than sea paths.~The‘resu1ts are in terms of median signal'levels(in
db) below the free-space value. For the purposes of our calculatlons,
this method offers a vexy simple procedure for obtaining another
-value for the expected slgnal_level on the Sable to mainland paths,

" and,.at best, has the status of an 'order of magnitude' calculation.
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3. Sofaer and Stark Method:this method was applied to a mixed land

and sea path , at 560MHz, by Sofaer and Stark. The method accomodatés
a 100% sea path, and was therefore taken to be relevant to our data
for both the Sable to Halifax and the Sable to Seaview paths: in both
cases, the amount of land in the path is less than 10%, and hence,con—'
sidered to be negllglble Ior the purposes of this calculatlon. The
method was. applied only to ouxr data on 432MHz.

In general, the method enabléd a graphical determination of an
'équlvalent‘dlspance given the distances (of land and sea componenis)
and the percent-time that the signal strength would exceed some
threshold value. In particular,-the method was applied to two values
of -percentage: 1% and 10%. The method also includes correction factorsi
known as 'site—variation—factors'; but these were ignored in our cal-~
culations. Finally, éur célculations:are E§ééd'on'tﬁé:*CCfRAéurvéé"
as reproducéd in the Sofaer and Stark paper,fand as applicable to a-
transmittin antenna héight of 60m. Although |the antenna héights on-
Sable Islan arealmost a factof of two lower here again, for'the purj

poses of our calculatlons, such a dlfference is taken to be negligible.

:‘3.‘3?
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‘Results: The results are summarized in Tablé 1, Column #1 contains

expected signal levels (for various configurations relevant to the
available equipment associated with the current project)'forqfreg
space propagation. At the time of writing, there is no known instance
of wour data indicating signal levels greater than'free spaceio
Column #2 displays signal levels based on the Bullington modi-
fications as.discussed above.. These levels are median values, and

presumably averaged over a relatively long period of time. Compari-

- sony of the values for case #1 with the results obtained from a

statistical analysis -of observed data for May, 198l(as reported in
our preliminary Report, dated Nov.5/82) indichtes a factor of flve
dirfference between the 'Bullington value' (i.e. 0.043uV) and the -
observed median value (i.e.0.2uV) where it is assumed that the 50%
value iIn the statistical analysis represents the median value. This
factor('of 5).represents a difference of.approximately 14db between
‘the‘Bullingtoﬁ"and‘the observed values.
Column #3 displays signal levels based on the Sofaer/Stark method

and represent signal. levels that exceed a threshold 1% of the time.

Colunn #4 displays similar 1nformatlon, but for a threshold that is

-exceeded 10% of thHe tlme. Case #3 1s relevant for comparison with

our data. on the ba51s of our data, the Sofael/Stark predlctlons are

thought to compare rather favourably Wlth ouxr data for the. past 18

months, but a statlstlcal analysls of our data is not yet;availabléun-

Conclusion: On the basis of our obsexrvations, it would appear that

both the Bullington and the  Sofaer/Stark methods yield expected values
- for signal strength which are thought to be no more than perhaps 15db
. different from observed data on the Sable Island to Halifax path. Only

the Bullingtoh value pertalns to our. VHF path{case #1), whereas both
the Bulllngton and the Safaer)Stark values pertain to our UHF(case #3)
data. '




Path description

Model calculations of expected signal level in uV

tx antenna gain=21db, rx antenna

gain=27db.

% (radiation efficiency=5d% in all cases) Free space | Bullington| Sofaer/Stark| Sofaer/Stark
0 1% threshold| 10% threshold .
1 148MHz, 180 miles, tx power = 15%, - 62 0.043 N/B . N/A
tx and rx antenna gains=9db eacﬁ '
5 148MHz, 100 miles, tx power=15W, 110 0.31 N/B N/A
tx and rx antenna gains=9db eachmj
5 | 432MHz, 180 miles, tx power=15W, 174 0.055 g Dad
tx and rx antenna gains=18ﬁb each
, | 4321z, 100 miles, tx power=15W, 309 0.55 214 5 -
" | tx and rx antenna gains=18db each
432MHz, 180 miles,tx power=15W, 22 0.0069 5 0.05
5 , : i )
| tx and rx antenna gains=9db each ’
432MHz, 100 miles,tx power=15W, 139 0.069 27 0.6
» tx and rx antenna gains=9db each
129617z, 180 miles, tx power=2W, 79 0.025 N/ ¥/A
: tx antenna gain=21db;rx antenna -
gain=27db
1296MHz, 100 miles,tx power=2W, 141 0.25 . N/A N/A
5 4
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Approximate orientation of radiation patterns from three

_VHF beacons located on Sable Island. The half-power beam

widths are assumed to have a nominal value of _400.
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Approximate orientation of the radiation pattern from

the low=UHF beacon locatea on Sable Island. The half-power

: o
Beam width is assumed to have a nominal value of 20 .
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beam width is assumed to have ‘a nominal value of 13 .
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PART 1:

Case 1:

- SABLE ISLAND FRER SPACE'PATH COMPﬂTATIONS

Theory: The free space path loss a"is given as:

= 36.6 + 20 1og10 f +720 log, d

frequency in MHz

it

where f

d distance in statute mlles

(from "Reference Datarﬁor Radio Englﬂeers,

5th ed." by ITT, pP.26: 19)

Sable-Halifax VHF o -

" 148 MHz, lSOstatutenﬁle path, transmitter power 15 watts,

.tx/rx antenna gain 9dB “(nom), radlatlon eff1c1ency '50%

(including feedline loss)

o = 36.6 + 20 log. . (148 Miz) + 20 log,. (180 miles) = 125 dB
» 0810 . , 10 59

Path Analysis: Transmitter output (15watts) » ) - 411.8
Radiation efficiency (50%): ' -3
_ tx antenna gain ‘ : | 49
o - R , - - =125
TX antenna gain ' . 49 )
Radiation'efficiency (50%) ',' o -3 .

Power level at rx terminals ‘ -101.2"
" = 7.59 X 10711 watts

Voltage across 500 transmission

dBW

dB

dB

dB

dB

dB

dBW

line at rx terminals V ‘ 61.6uv
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Sable-Seaview VHF

810
" Path Analysis: Transmitter output (15}wéttS)~ o +11.8 dBW:i
‘ ‘ " Radiation efficiency (50%4) = . -3 dB
‘tx antenna gain » B | . +9 dB
o : . -120aB
" rx antenna gain. :._ : o ' +9 dB
Radiation efficiency (50%) S -3 dB -
Power level-aﬁ’rx terminals . -96.2 dBW

Case 3:

148vMH@,'lQO Statute,mile-path,_transmitter powei 15 watts,
tx/rx antenna gain 1.9 HB{ (nom);_radiation~efficiency 50%
(including feedline loss) S

o = 36.6 + 20 log ) (148 Miz) + 20 log ' (100 miles) = 120 dB

= 2.40 X lO_lQ - watts

" Voltage across 50Q transmission -

1 line at rx’terminalé‘. - ' ->109.5 uv

Sable-Halifax, Low UHT

432 MHz, 180 statute mile path, transmitter power 15‘Watts;
tx/rx antenna gain 18 dBi (nom), radiation efficiency 50%

(including feedline loss)

0 = 36.6 + 20 log, (432 MEz) + 20 log, (180 miles) = 134 dB

Path Analysis: Transmitter output (lS'watts) R +ll,8.dBW

Radiation efficiency (50%) = - -3 dB _

: tx antenna géin, . . 418 dB
. a o 0 -134 dB
rx antenna gain . : ‘ - +18 dB
" Radiation efficiency (50%) ‘ »I . =3 dB
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Power level at rx terminals . -92.2 dBW

=~ 6.03 X 1070 yatts

Voltage across 50Q transmission

line at rx tetminals" - ,' .~ 173.6 UV

Case 4: Sable-Seaview Low UHF

432 MHZ, 100 statute mile path,.tranSmitter powerlS_watts,

tx/rx antenna gain, 18 dBﬂ:(nom), radiation effidigncy*SO% .

(including feedline loss)

o = 36.6 + 2o7loglo (432 MHZ) + 20 log,, (100 miles) =129 dB

.Path Analysis: Transmitter’outpuf (15gwat£s) o AQJ'+11.8

"Radiation efficiency (50%) =3

tx antenna gain | _ ui N v. +18
o o RV 1)

rx. antenna gain N | T 418
Radiation efficiency (502) , L -3 . ;
Power leyel at.rxfterminals' . » '  ;87.2. -

Voltage across 500 transmission

CaSe’S:‘fSable—HalifaX‘LOW'UHF'(employing yagis) ,

432 MHZ, 180 statute wile path, transmitter pdwer 15 watts
tx/rx antenna gain 9 dBﬁf(nom); radiation_efficienéy‘SO%i'_
(ihclﬁding feedline loss) "

0 =36.6 + 20 log,; (432 MHZ) + 20 ldgio_(lSO miles) = 134 dB

dBw
s
dB

dB
dB -

dB
dBW

= 1.91,X']_0_9 watts.

line at rx terminals - - o 30é;7'ﬁV
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- Path Analysis: Transmitter output_(lS‘watts) _ '+ll.8 dEW
® '  Radiation efficiency (50%) . -3 dB
tx antenna-gain . o ' +9 dB
; o . .. 134
X antenna gain . ; "' ‘  49 dBu
Radiation efficiency‘(SO%) C ,: -3 dB . 

Power level at rx terminals =~ . =110.2 dBW

o ' = 9.55\X-10~12 watts/
‘Voltage across, 50 transmission- '

line at rx terminals o . 21.9 yv

Case 6: Sable-Seaview Low' UHF (employing yagis)

432 MHz, 100 statutemile path; transmitter power 15 watts,
tx/rx antenna gain 9 dBif(nom),.rédiétion efficiency 50%

(including feedline loss)

L B 0 =36.6 + 20 log , (432 MHZ) + 20 log,, (100 miles) = 129 dB |
Path Analysis: Transmitter output. (15 watts). ' ‘ ‘+11.8 dB-
. Radiation efficiency (50%) - . -3aB
tx antenna gain- . - - +9 .dB
o | S : ~129 dB
~ rx antenna gain . | o ':' +9 dB
' Radiation efficienéy (50%)1 o =3 dB - .

Power level at rx terminals 0 =105.2 dBW

A SRR o o = 3.02 X 107 vatts
' Voltage across 508 tranémission‘

. line at rx terminals - o 38.9 ﬂV )
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Sable-Halifax High UHF

1296 Mz, lBO'Statute mile path, transmitter power 2 watts,
tx antenna galn 21 dB (nom),rx antenna gain 27 dBi - (nonO,

radlatlon efficiency 50% (1nclud1ncr feedline loss)

o = 36.6 + 20 log , (1296 MH2) + 20 log,; (180 miles) = 144 dB

‘Path Analysis: Transmitter output (2 watts) . $3.0 dBW
| Radiation efficiency (50%) -3 4B
.tx antenna gain -. V. ' o - +21 dB
o © -144 dB
rx antenna gain . - 427 aB
Radiation éfficiency 3 | . ;3 dB

Power level. at X terminals a —99 0 dBW

| - 1.26 x 1070 yatts
Voltage across 500 transmission

line at rx terminals . ' » '"79;3UV_:

Case 8:

Sable-Seaview High UHF
1296 MHz, lOOstatutenule path, transmitter power 2 watts,
tx antenna gain 21 dB (nom), TX antenna gain 27 dBi (nOﬁO,

radiation efficiency 504 (1nclud;ng feedline loss)

(lOO miles) = 139dB

= 36.6 + 20 log10 (1296 MHz) + ?O loolO
Path Analysis: Tran%mitter output: (2 watts) . +3.0 dBW.
Radiation efflclencv (JO/) , : -3 dB ©
tx antenna galn ' K o 421 dB
« - . -1394a8
rx antenna gain " : ’ - +27 dB

Radiation efficiency (50%) -3 dB
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Power level at rx terminals . -94.0 4BW.

= 3.98 X 1070 watts

Voltage across 509 transmission

line at rxfterminals . o < 141.1uv
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‘Case 1:
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SABLE TSLAND {BULLINGTON' PATH COMPUTATTIONS -

Theory:. For communications circuits which’greatly exceed
radio optical rénge-limits, Bullington has ‘ _
-experimentally derivéd_a modifiéétion to ffee Space
path loss figures. The modification pfesented in
graphiéai form yields median-sighal'leﬁels only. No
'attempt is made in this analy81s to produce a 90/ '

81gnal leVel avallablllty.
(from "Point to Point RadiO’Relay Systéms

44 MHgz, to. 13000 MHz" by RCA Services Ltd.,
p 150, Fig. 14 - 20)

SablefHalifax VHF

148 MHz;, 180 statute mile path, transmitter power 15 watts :
tx/rx antenna gain 9 dB“'(nom), radidtion efficiency 507% _
(including feedline loss), o = 125 dB Bulllngton modlflcatlon
~63 dB ‘

Path Analysis: Transmitﬁer output (15 watts) +11.8 dBW,
Radiation efficiency (50%) - -3 dB
tx antenna gain’ h . +9 dB
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® o _ | =125 dB

- . ' . Bullington modification -63 dB

' X antenna gain _ - +9 dB
. Radiation efficiency (50%) . -3a
Power level at rx terminals - -164.2 dBW

. » = 3.80 X 10~l7 watts

+ Voltage across 500 tfénsmission

line at rx terminals

Case 2: Sable~Seaview VHF

148 MHz, 100 statute mile path, transmitter power 15 watts’

tx/rx antenna gain 9-dBy ¢nom) , radiation efficiency 50%

(including.feedline loss), o =_120 dB,_Bullington modification

-51 d&

N 'f Path.AnalSrsis:r Transmitter output (15 watts)
. ' ) ' .'vRadiation efficiency (50%)
‘ . tx antenna‘gain ' '
o . .
Bullington modification
rx antenna gain ‘
Radiation efficiency (50%)

" Power level at rx tefminals\

Voltage acrossSOQtransmission»

a A - - line at rx terminals

+11.8

-3
49
~120
~51
49
-3
~147.2

dBw
dB
dB
dB.
dB
aB
dB

dB

= 1;91 X lO_ls watts

031V
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" Case 3:

Case &:

Sable-Halifax Low UHF

432 Mz, 180 statute mile path, transmitter power'lS watts .

tx/rx antenna gain 18 dBk;

(nom) , radiation effi¢iency 50%

(including feediiné_loss)} o = 134 dB, BullingtonAmodification'

-70 4B

Path Analysis:

Radiation efficiency (50%)

tx antenna gain

o

- Bullington modification

rx antenna gain

.Radiation efficiency (50%)

Power level at rx terminals

Voltage across SOQ transmission

line at rx terminals

Sable—-Seaview T.ow UHF

- Path Analysis:

tx/rx antemna gain 18 dBi

432 MHz, 100 statute mile path, transmitter

_Transmitter output- (15 watts) .‘1 " +11.8

~162.2
=17

= 6.03 X 10 watts

power 15 watts,

. (nom), radlatlon eff1c1ency 50%

dBW
dB

dB

dB

dB -

dB
as

'dBW

© 0.055uV

(1nclud1ng feedline loss), a = 129 dB Bulllngton modlflcatlon '

-55 dB

Transmitter output (15 watts) - +11.8

- Radiation efficiency (50%)

tx antenna gain

o

Bullington modification
rx antenna gain

Radiation efficiency (50%)

dBW

dB-
dB

dB-
. dB

dB

4B
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;

Power level at rx terminals

= 6, 03 X lO

Voltage across 508 tran5m1551on- y

line at rx terminals -~

Case 6:

© Sable-Halifax Low UHF (employing yagis)

432 MHz, 180 statute mile path, transmitter’power.lS watts,g.'

A-10

~142.2

15

tx/rx antenna gain 9 dB{ ' (nom) , rad:atlon eff1c1ency 50%

dBW.~

watts

C0.ssuY

(1ncludlng feedllne loss), a = 134 dB Bulllngton modlflcatlon '

-70 dB
PathAAnalysis: -Transmitter output (15 watts) +11.8 4BW
Radiation ef£1c1ency (50%) -3 dB
tx antenna gain - +9 dB_ 
o -134 dB
f Bullington modification .fYOAdB
X antennaigain . +9 -dB
Radiation efficiency (50%) =3 dB
Power level at rx terminals -180.2 dBW
- 9. 55 X lO 9 Watts'
Voltage across SOQ transmission .\.
© 0.00691V

© line at rx terminals

Sable~Seaview Low UHF (employing yagis) -

. 432 MHz, 100 statute mile path, transmitter power 15 watts,

" tx/rx antenna gain 9 dBﬁf(nom),;fadiatidn_efficiency 50%

(including feedline loss), o = 129 dB, Builingtdn modification

~55 dB

Path Analysis: Transmitter output (15 watts)

Radiation efficiency (50%) -

tx antenna gain

#11.8

-3

" +9

dBW
dB
dB
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a o o | 129 dB

Bullington modification -55 dB
rx antenna gain e +9 dB
Radiation éfficiency (50%) h ' -3 dB

. Power level at rx terminals i -160.2 d4dBW

=.9.55 X 10 . watts

Voltage across 508 transmission

line at rx terminals _ o 0.069uV

Case 7: Sable-Halifax High UHF

1296 MHz, 180 statute mile path, transmitter power 2 watts
tx antenna gain. 21 dB - (nom), rx antenna -gain +27 dBi (nom),
radiation efficiency 50% (including feedline loss) o = 144 dB,

Bullington modification -70 dB

Path_Analysis: Transmitter output (2 watts) : . +3.0 dB8

Radiation Efficilency (50%) - -3 4aB
tx antenna gain _ - " 421 dB
o . : : . ~144 dB
Bullington modification ~70 dB
rX antenna gain ' . .27 dB
Radiation efficiency (50%) | . . -3 dB

Power level at rx términals : -169.0 dBW

> ' o =126 X 107Y watts
Voltage across 500 transmission .

line at-rx terminals 1'0.025uV

Case 8: Sable-Seaview High UHF

1296 MHz, 100 statute mile path, transmitter power 2 watts,
tx antenna gain 21 dBQE(nom), rx anteuna gain 27 dBi (nom),
. radiation efficiency 50% (including feedline loss)

o = 139 dB, Bullington modification -~ 55 dB
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Transmitter output (2 watts)
Radiation efficiency (50%) .

tx antenna gain

R

Bullington modification.

‘rx antenna gain

Radiation efficiemcy .(50%) -

Power level at rx terminals

= 1.

~Voltage across 500 transmission T

- 0.25uV

line at rx terminals

A-12

. +3.0

T =3
+21
~139
=55
27

_3
~149.0

23 x 1074

dBW
aB -

dB

dB

dB .
dB
dB
dBW

" watts
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(t‘ . " PART'3:-  SABLE ISLAND 'SOFAER/STARK' PATH COMPUTATIONS :

.i-Theotyf .Thls analy51s employs CCIR time probablllty curvesv
A pl’ quoted by E. Sofaer and J W. Stark This method was\

" verified by Sofaer and Stark in their 1961 560 M-
'Tf:f,{ ‘ ,fﬁh_;';ﬂfiﬂ - : 1.f1eld 1nten91ty measurements.; Calculatlons for Sable.'

island w111 be done for 432 WHz only.

j(from “Tropospherlc radlo—wave propagatlon over N

i mlxed land and sea paths o -E: Sofaer. and.J‘

. starl,,
"Proc. IEE,. Vol.113, No. 8, Augus_t 11966)

_Fram CCIR curves the follow1no fleld 1nten31t¢es are obtalneqtfu’

T

‘For a- 180 statute mlle over sea path (l KW ERP)
o . '
107

@

‘n".“e(bSVJFor a 100 staLute mlle over sea path (1 KW ERP)
e 1% S aB’ (uV/n) ' ' ‘ .
,107,_ 27 an (,uV_/rn),._

e (é) iSO statute miles o
. 45.dB (uV/m) =178 w/m

Bo= gy = 8s4xl0 T wavttsl?n‘

!
)

(1sotroplc radlator at 560 MHz)

. S B o= 3‘——2284x10.m2 |
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ISOtIOplC radiator recelved pOWer
B : - i, 1 9x10 ml2 . watts -
P  ?;~‘] E5f}]vI’:L' Lo % -117.2 dBW
e o - tx output (1Kw 'ERP) _,f§f+3o‘ dBwW

path loss for‘l/ tlmé 147. ?';_dB‘

“tx outpur (1KY ER)

‘;PgﬁhleSS;féiﬁlOZ,tiﬁe;

(b)

160*stéﬁ£tetmi1531u1”.

‘1:’? 5. lxlO l Watts »»~”
. - . - ”:%A-102 > amv o
_tx output (le ERP) . _#30 dBW

' ifPath loss for lA time o132 '> dB , ;f
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'ath loss for lO/ tlme

:437 MHz,»lSO Statute mlle path )
tx/rx antenna galn 18 dB (nom) radlatlon eff1c1ency 50/

dB‘ :

ansmltter power 15 vatts_fg

1nclud1nf&feed11ne loss), path loss l/ 147.iﬁ

uPath Analy51s. ransmltter output (15 watts)f

{Radlatlon eff1c1ency (50/)’ \tibt

1ﬁt\'antenna gavn".A[

. ;-Path Loss

3"rx‘antenna galn »
”fRadlatlon Eff1c1ency s

"fPower 1evel 1t'rx termlnals:-‘ﬁf..f}fiidgf*,dB, 

- fVoltage across 509 transm1581on

:“‘llne at X termlnals 113_73




(Transmltter out t”(lSrwatts)~ff__ﬂ

fRadlatlon efflcle

X antenna galn

;Path loss 5;;1:5

_Radlatlonvefflclency_(50/)

:Power 1evel at % terminals dBW'f

fswatts1:'j;§¥_-!f

atute mllai ath, transmltter power 1! wa

tx/rx antenn galn 18 dB (nom),‘radlation efflclencysSO/

xiantsﬁnéggaiﬁf

fﬁédiation“e 1c¢ency (SO

gVoltagc across SOQ transmlsslon'

termlnals
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Path A‘dlySlS

‘iRadlatlon effic1ency (50/)

e antenna galni,ﬁ

'n?fPath loss

“L;Trx antenna galn

Transmitter au&p‘ﬁ't*"(is ‘watts) © . HL1i8 dBW T o7
,»Radlatlon eff1c1ency (50/) }
|

:power level at rx telmlnals

“zrx antenna galn

‘”Radlatlon eEf1c1ency (50/)

Power,level at rx termlnals

,.ﬂVoltage across SOQ transm1531on

f-nillne at rx termwnals
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‘Pétﬁ?Ahélféiéﬁngransmltter outp 5 15 watts)
S 10% if'Radlatlon efficiehcy (50@) )
'ftx antenna caln R

. Path loss

-tx/rx antennaﬁgaln 9:HB (non),\1ad1ationxe£ficiency 50/

‘Véipage:aqrdsé55QQﬂﬁiéném;sslpn
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Pdth Analy51s Transmltter output (lS”WﬁttS)ivuf'.

fﬂRadlatlon efflclency (50/)

:.~tx antenna gain

er antenna galn

“ iRad1at1on eff1c1ency (50/)

‘i'JPower level at rx termlnals f\'
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* Memo : qummary of 1nrormat10n pertalnlng to the Beacons and Antennas

“on Sable Island

.(ff'fqt" R Pr1nc1911 Investlgator W;Lonc, VElSMUd;
' s Date: December 27, 1982 . - »

. Thls memorandum summarlzes sallent 1nformatlon pertalnlng to the . -

; 1beacons(assoc1ated w1th the current research contract) on Sable Is~.7l

“land. There are 7 of these: beacons on the lsland and the aseoc1ated
‘antennas are located at a place known as the West nght area. All '

.seven. antennas are mounted on one or other of two towers,.one of

fthese towers,»deslgnated "SMU tow r #1 ,Jls a 16 meter structure illlibj:;*:

.‘81tuated just east of the Trancmltter Bulldlng and supports anten~

i;f°nas For 147.950Miz, 147.995Miz, and 431, 9OOMH2,'the other tower,

;deSLgnated "SMU tower #2"(fls a 27 meter structure just south of the.,““"

:Transmltter Bulldlng and supports antennas for 147 BSOMFZ, 147 900

T;MHz, 431, 950wnz, and 1?96MHz°j;.~-«:f _ G
Tower %1 was constructed by the wrlter in the summer Of lqgor .
: tf]tower ﬁ? 1s the former West nght tower and has been made avallable R

,ffb] the C0ast Guard over tne past two years. Both towers are cons1~'z

dered(bv the wrlter) to be ln velvi atlsractory condrtlon for thc .

cpurposes of thls research PIOJGCL. There 1s ‘o 1nd1cat10n of any '

;”fdeterloratlon ln olthor thehguy~w1res or‘the assoclated anchors and

r“ihardware.

'f The sallent lnformatlon pertalnlng to the beacons and antennas_.;_'

-}iTlS glvon 1n mable 1 A sketch of he posltlonlng and orrentatlon of

tne 'n_ennas ow tower “2 is given in V\Guru 1;‘l."”




*f;;Table l:'BLecon andrAntenna Detalls(on %able Tsland)

.Ffequehéy(MHz}(

Debember 1982

Beacon powery;fw'“ T
»L(Watts)* -

,Dlrectlon Locatlon

(tower)

147.850

Ve 147,950

“T147.995 -

© 431,900

431950

crossed

" crossed

Halifax |- #

Seaview

" V¥ ¥Tpusddy 3roden




*.”,Note:'Thls flgure 1s not to scale.-‘“?"

“The: flgure represents a Vlew looklng east towards the front' of
"~‘the antennas ‘The angle between the longltudlnal axes of‘the anten
'nas and the East—West llne 1s not shown S

Dee

';5147;900LMH3&§1 147.850 Mz

Supports are, non~7ﬂ o

'ﬁ%’;ﬁq metalllc~ ST
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Eﬁgur@ 1: Arrangement of Antennas on’ SMU Tower'v2 Sable Island -
N

HZi6mfparab§1ieireflect0rv

4~ 431.950 ‘Mz dipole

= 1.3m parabblic reflector

—1296MHz dipole
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ona abzcn on L%l 950 MHz Irow Sable ISWand to ?'7 Lax u51ng

. var t’ ca llV S epara ted antermqs' P t ]_ (a prellmw Repor u) E
’ Report date. July. 19/82 : 3; e s
“Report prepared oy W.P. TLon ~(prln01pdl 1ﬁve&t13 r)- JFlSMU

T{uata obtalnea Wlbb thﬂ oollaborat1on of mr hlmer \auﬂlor -VElOD‘

S IntroduQCLon- A prellmlnary 1nVcsL1gatlon Was maoe of Dropd—j;g

"1 gab1on on L4315 950Mdz fLom two Vcrtlcally separabed antennas

-on Sable Island,vthe anbennas belng fed alt ernately from a

“‘ beacon tran3m1+ter‘ The 1nvesb1gatlon wa s made bebween June

 :17 and July 6, 1982 and Was 1nuenaed to Pronde qome lndlcamf_“ﬂ

:thﬂ of p0351b1e dlfferences in propavatlon acsoulated w1th

”ﬂ“antennaq..The ~xper1ment"could oe useful 1:

.ﬁ7gpath, IT wa% ob% rved Lnab the qlg

'fwas domlnant ior approx1mately g0

'*fé;ﬁxpérimentai detaile:
" A.On Sable Island: .
o (a)Beagon"lSW; AM moduﬁhbed(lOOm)“
~MHgz chqta1¥“ontrollerA

”‘j (b)Ant nnas : 2,wom'paraboll ;reflﬂetors(ﬁ1fe~méSH}, with a dWUoWA'

- (Dlu ref lecibr) at une focal P LDC, thp ant enﬂa:'are con51deﬂ d

to be l Qelulcal The ueam wldth lS calculateu to- be aDproxlmatelyk
‘fléO- HP. One QL tﬁe—e. nnﬁs( feq?fer WIL 13} is WOAated nphrjfw
-thé:top o;ﬁc}e Wef,~and lS aoprox1mauel 5 - fr om er gLoupu, fw]’f

NiThé 6théf(he. afber LOW) 1s lobated near the bottom- o* the same;;,¢5gg

? tower, and'is upbrox1mately 7m lfom Lhe ﬂround The LOW antenna‘

“is partlally obﬁtructed Dy a sana dune some 30m in Lront of tné }7
*towev(looklnb towards - %al¢£qt) Both aﬂtenna:;o e fed by héligkf

-tran mission llne, aﬂu Doth anuenna ‘are hor*zonta]l ;polarl ed.

(C)omlbchlﬂ” equipment: A° coaxiaW'sﬁitch- % cohurolled by a QQuQTQ

1.,

' wavm_nr1v1nﬂ voltage 050117a+1“0 at appro xlm te-/ lﬂz. Tbe sultpne;,f"
equlpneﬂt aluo.1n01udc DPQVlblon for ch ng ng thu_modL 9 on

frpquengy irom +OOHQ tﬁ'30042 5hncnron0UDTy w7tn uhe boax1al s Lch,
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The LOOHZ tone 1s assoolated wvth the LOW antenma,'andvthe‘BOOﬁzbjdl-

w1th the HIGH

(d)Verlflcatlon of performance- The relatlvely low gw1cch1ng rate

enables a v1sual 1bspeotlon of the VSWR for eaob antenna. The

'_b VSWR is estlmated “to be less than l l l for each antennan Assum~

Cing all other faotors to be equal, 1t 1s assumed that the ahﬁennas
radlaLe the same power. The antennas are pafallel to within 2°

b Hehoe, any dlfierenoe 1n reoelved power along the llne of . pro~1

"pagatlon 1s tahen to be a result OI propagatlon rather than trans‘¢
-mluter/antenna faotors. In addlclon to a v1sual 1nspectlon of the

*_ASWltChlnﬁ eoulpment to conflrm.bhat the antennas were belng sw1t—'

a'supplementar3'test was‘qu in whloh a portasffif*

*’Ched as 1ntendeo,:
ble deteotol(w1th audlo monltor) was plaoed near eaoh antenna and . g‘>

t’e-aporopr ate tone 1oent1f1ed

B At Hallfax‘d::t : L S e S N .
(a)xeoe1v1ng slte at the resWdence of Mr, Paual r: lhe s1te 1s

‘shown on the outllne map 1n Flgure 1. The wnuenna 1@ a multl bayhgy
('yagl system, and the recelVlnv system was opefabed w1thout ‘
.Aoo(automatlo galn oontrol) The output of tbe recelver could
"be monltored slmultaneously on a voltmeter aﬂd loudspeaker.
(b)? 0e1v1rg slte at Salnt Mary g Un1vers1tv The Slte is. shown ff

.1m Flgure +° The antenna 1s s1mllar to those on Sab]e Island

and che reoe1v1ng system was operated w1thoup AGC. The output
. of tbe reﬂelver oould be monltored sﬂmultaneously\bn a volt~l
‘me ter, _louooeahel‘ aed~_nart weoo°der"‘ -

Ooservatlone-'Over the perlod between June 17 qpa July 7,,obséf;f*f

vations. at both rece1v1ng sites were made erWa lly on the ‘basis: Q{t
'o 'Vlsual 1nspeotlon of a voltaﬂe~read1ng in eonJunotlon ‘with h_:”,l
id ntlfloabwon of the apbroprlate “tone; and the observatlon oon—'i"
~ sisted of a slmple decws1on in cerms of': Q;larae: than’, equal to
or ‘smallerf%hanf; and’ the de01slon was.based on condltlons at
the instaht of obserVatlon. Altnough thls Drooedure lends 1tself
to, observer blas, etc.~—1n partlcular Nhen bnere is Iast fadlng
of bhe slgnals—wthe prellmlnarv nature OI thig’ 1nvestlgablom dla pffi
"not warrant. more quantltatlve procedures at thig tlme. In faot i
some quantltatlve observatlons were made(malnly at Mr. Nauvler s

.lee) but thls Report w1ll restrlot 1tself to the three.slmple
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. ategorles mentLoned aboVe. The ooserVatlons were made between ';'
o ’f7 am and 11:30 pm 1ocal tlme on a dally ba81s, cﬂd approx1matelya'
(. Ty observatlons per . day were made at each recel‘\ﬂng 31te’"““A total

iof 198 . observatlons were. made.

5t5§§2l§§“ It was found that the swgnal from the dIGH antenna". o
:;;was strongec(and usually qulte stronger) than &he LOW approx1~ L
‘mately 90% of the tlme. The”LOW aﬂtenna was stronger SOm

ffa Actlon to0_be taken On the ba81s of the resuius,'wt is 1ntended 3

~ to repeat tne experlment at var1ous tlmes over: ~the next few mon—f
:ths 0 . obraln data representmng dlfferent times . of the year.hiaf

?MoreOVer, it is 1ntended to extend the observatlon

" short time- scale behav1our(reaolutlon in_the orderlof ( "seconds)

"T;to nrovlde data-on events assocwated w1th faSu~fad1ng It is,

ffalso 1ntended to obtaln Some quantltatlve obserVatlons of the¥

n'relatlve magnltudes of reoelvea powor,-Estlmames based on some

.J‘of the" observatlons in thls Repcru 1nd10ate th at tnets“"nal from
. \ A:f_:‘tne HIGH antennq was usually mo_ uhan 6db Qtronger tnan the fi
L. SR -Slgnal from tne LOW am,enna. _ LRI L
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Figure 1: o o
Outline map of mmw.v.ﬁmxv. showing mwwwowwsm&.m
locations of .ﬁym,woomuﬂdow sites at ,\mu.roddzmzmwmﬂv.
and VELSMU(Saint Mary's). . | N
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‘h?-iZ Experlmental detalls. : . L
A, On Sable. Island see the preoedlng Report(July 19/82) _ SRR
B.AL Hallfax- Only the rece1V1ng site at Salnt Mary"’ s Unlver31ty 1smﬁ“"r"

'7r53 observatlons Although the effect has_been observed on’ several

'W5“L;E:w1ll be presented in thls Pl”ellmlnary Report. The data under

-
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LPropagaulon on 4Jl 950 MHZ from Sable Island to Hallfax us1ng

*7ﬂ\vertlcally separated antennas. Part 2 (a- prellmlnary Report)

' Report date: July 21/82 _ B ~ :
IReport prepared by W P. Lonc (prlnolpal 1nvest1gator),4VElSMU

l Introduotlon“ It has been observed when slgnal reoeptlon is re—df.v
' u;;latlvely weak that the dlfferenoe between signals received _f“lw
':Lfrom antennas looated at two dlfferent heights on Sable Island';:~”
.Qbohanges both magnltude and slgn. The alternatlon takes place e

ri?OVer a tlme 1nterval of a few seconds. Thls prellmlnary Reporb:}f“hfn

’fipresents data obtalned around 7:11 pm on July 8, 1982. The

1able propagatlon modelsfto the Sable—Hallfax path. /

"; releVant to thls Report(see the preoedlng Report July 19/82) s
i The ohart reoorder has a response tlme of less tnan 1/10 sec;”\»}

‘*roooas1ons, only the data obtalnediaround 7 11 pm on July 8/82

Q;;dlscuss1on is. found ‘in Flgure 1s Inspeotlon of the\data shows (

. that uhe Pulses numberOd 1. to 9 1n01u31V° are aSSOCTated Wlth :ﬁiw

- the HICH antenna, and that‘ the signal from the HIGH antenna ~
'ﬂffls domlnant durlng thls tlme lnterval- Beglnnlng Wlth pulse #10
“'fidhowever 1t is the slgnal from the oW antenna Wthh 1s now -’
" dominant. The ohart—speed is 2.5 mm/secag SO that the tlme. f

*’Vassoolated with thls event-—l e exchange of relative. magnl~ﬁﬁ

tude——'lasts for several seconds. In other words, although the i:dr“-

v,s1gnal from the HIGH antenna is usually stronger than the LOW

"'thls observatlon shows that oooa31onally(and for several seoonds)
the signal from the LOW antenna will be dominant. Prellmlnary

: obserVatlons also 1nd10ate that under the oondltlons of thls \

'experlment(l e. relatlvely weak signals w1th fast fadlng) the f;p'

- non- domlnant signal will drop below the reoelver n01se level._'

experlment oould be useful 1n testlng applloablllty of aVal—jffii:U7 .
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in COntraét telfhe ebnditiens mehfiohed above, the'behaviour

.,of the signal is usually characterlzedlby ‘a much more gradual

change in 31gnal amplltude, as well as a deflnlte dominance of

the HIGH antenna’ s 31gna1 over that of the LOW antenna. A typwcal'.
' frepresentatlon of usual behav1our 1s shown in Flgure 2.

It should be noted that the observatlons made in thls Report

.pertaln to a perlodrofgtlme beglnnlng about June 17/82 and ending
at the time of writing this Report and that this period containg

a number of enhanced propagablon ‘events. During an enhanced pro-

gfpagatlon event ~the 31gnal-stren th'ls notlceably larger and re—:‘:‘»

mainsg so~—wath relatlvelyA

Ay, Actlon to be taken It 1s 1ntended to repeat

’-gthe experlment at varlous t'mes over the neXu few months to

‘;‘Eobtaln data representlng dlfferentstlmes of the year. ‘An’ at~~3' ﬁ'->

tempt will also be made to test for depolarlzatlon effects,
as well as correlatlon w1th metereologlcal factors.

“ttlv fading 4>for several hours or SO e
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Figure 2: Data showing a noticeably constant signal level from
each antenna. In this recording, L>H throughout. The areas indi-
cated by arrows are associated with signal-level change when the
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SUMMARY

Received Signal Levels have been monitored and recorded over a number of long range LEbO KM)
salt water -radio paths for the past year and a half. Preliminary anlysis of the data reveals that mean

'A"s1gna1 levels rece1ved are h1gher than anticipated and that a usable path can be established with 1KV

ERP Jevels.

The propagation s characterized by short deep fadés and there are only rare occasions when. the
signa] drops below usable 1imits for extended per10ds. The type of fading reported by Wickerts and

“Nilsson (1973) has been observed.

A strong seasonal effect has been recorded. Path reliability approaches 100% during the summer
and as'low as 50% during the winter. _ ’ .
i The fast fading effect can be reduced signf?icaht]j with space diversity reception and the
reliability could exceed 95% with simple diversity arrangements. Space and frequency d1vers1ty, if
required, would offer near 98% re11&b1]1ty for«voice conmun1cat10ns

Circular polar1zat1on appears to suffer less from fast fades than linear po]ar1zat1on and

“observations are cont1nu1ng in this area.

The differences in performance between UHF (400) and VHF (140) are not pronounced. Certainly

_not to the degree as observed over land paths.

This paper outlines the nature of both short term and long term path tests being conducted ‘and
describes the preliminary observat1ons based on initial analysis of the data co]]ected

1. INTRODUCTION

Until recently the residents and staff of Sable Island have not had reliable communications
services. One HF Te1etype“bircu1t and.one MF marine telephone circuit were used to provide both data
and voice comnunication services to and from the -Island. These services were not of the quality or
reliability requ1red to serve the Island and proved to be 1nadequate with the increase 1n off-shore o1l

" exploration in the Sable Island reg1on

Maritime Telegraph and Te]ephone Conpany Limited (MT&T) recognized the need to offer its
services to the Sable Island area and has since become the pr1me provider of commun1cat1ons services to

this region.

Sable Island is Tocated in the Atlantic Ocean off the eastern coast of Canada, The island is

‘approximgte1y 200 KM east of the coast of the province of Nova Scotia. (Fig 1)

) The Island is a crescent shaped sand bar some.-20 KM long and Tess than 1 KM wide at the widest
part. There is a weather station and an upper air station maintained on the Island which is staffed by
employees of the Atmospheric Environment Services (AES) branch of the Canadian Government.. The Island
has become more prominent recently as it is located in an area of- increased oil and gas exp]orat10n

The exploration results have been positive and act1v1ty in the reg1on is stead11y 1ncreas1ng

Our 1n1t1a1 investigation to provide serv1ce to the area was to attempt the establishment of a
VHF path from the mainland to-Sable Island - a distance of approximately 200 KM. :

\ Normal sources of information used by MT&T for path caTcu1at1ons, such as Bu]]ington and
Okamara, appeared to be somewhat lacking in their treatment of long.over-the-horizon salt water paths.
This lead us to conduct our own investigation- through actual testing. -Initial results from a 4 day
test, in November 1979, encouraged us to establish a permanent installation in December of 1980. It
should be noted that cost was a significant factor and circuit requirements in 1980 were minimal. VHF
spectrum assignment availability seemed sufficient to meet initial demand.

The initial short term results yielded signal Tevels in ekéess of what was anticipated and it
was decided to record the signal level continuously to observe and study the long term performance of
VHF (and later UHF) radio over a 200 KM salt water path.

A request was made to the Department of Communications (DOC) of the Canadian Government for
research assistance. Through this request a grant was established for Saint Mary's University (SMU) of
Halifax, N.S., to assist us in the collection and analysis of data from this and similar radio paths. °
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. The path from Sable Island to Nova Scotia was established using standard off-the-shelf
cormercial grade FM radio equipment. Effective Radiated Power (ERP) levels.were kept within reasonable
limits (1 KW) to preclude reuse of the assigned chanpel, over too wide an area.

Initial VHF paths were established between Sable Island and Seaview, N.S. and between Sable
Island and Halifax, N.S. Later, a second VHF site at Arichat (18 KM from Seav1ew) was established.
Also a UHF path was established between Sable Island and Halifax and a UHF path will be established,"in
October /82, between Sable Island and Arichat, N.S. All radio receivers on the NS coast are equipped
with chart recorders and continuous data has been recorded for 1 1/2 years. .

The Hova Scotia coast11ne is shown in detail, in Fig. 2, at the Seaview and Arichat sites.
Bearings to Sable Island are indicated. Figure 3 indicates the direction of bearings from Sable Island
to the receiver sites on the mainland. F1gure 4 shows the coastline at the Saint Mary's University site.

The equ1pment used on ‘the Sable-Island Seaview Tink was manufactured by Canadian Motorola and
consists of their standard MICOR, 100 watt, continuous duty,.duplex base stations. The antennas consist
of a pair of phased 6 element yagi antennas, manufactured by Sinclair Radio Labs of Canada. The ERP for
this path was established at 1100 watts. The path loss, accord1ng to Bullington, was calculated as
173dB and recev1ed signal estimated at 0.3 microvolts. . .

A]] antennas have an unobstructed view of the horizon.

3.  PATH OBSERVATIONS

Received signal levels are much higher than anticipated. . Signal levels of 10 microvolts or more
are cormon. There are periods of sustained high level received signal and also long periods during
which the received signal level suffers. from rapid deep fades. There are only very rare instances when
the signal suffers a sustained fade (below 0.2 Microvolts) for a long period (minutes to hours).

As reported by Wickerts and Nilsson at AGARD in 1973 (Wickerts and Nilsson et al 8), received
signals across or along over-water radio paths were divided.into three different types - A, B and C.
Signal A is characterized by a low mean signal level with rapid superimposed fading. Signal type B has
a higher mean level with less rapid fading but deeper minifha than signal type A. Signal type C is a
stable very high signal, which sometimes has deep fading minima of short duration. - ’

For the duration of our monitoring period we have observed similar types of signals and Fig § is
a good representation of this observation. This data is from December 24, 1980 and in one day it can be
noted that all three types of signals were received. From 0001 hours local time, December 24, to 0800
‘hours of the same day, signal type A (low mean, very rapid fades) was received. From 0800 hours to 1800
hours, signal type C (high signal level, a few deep fades) was received; and from 1800 hours to 2200
"hours, Signal type B (higher mean than A with slower fading, deeper minima) was received.

There are long periods during the winter months where signal types A and B persisted with )
occasional periods of type C signal being received. During the warmer month, however B and C type
signals dominate, with only very rare occurances of type A being recorded.

No attempt is being made here to explain the mechanisms producing each. type of reeexved signal.
It is interesting to note however that similar results were observed and that further study may be
_ beneficial. . .

o It should be noted that the speed of the chart recorder was very slow. Only fades greater than
one half second were recorded, and more than one fade per minute produced a solid band trace on the
chart record1ngs .

3.1 Propagation Statistfcs for Sab]e to Seaview - 142 605 MHz, \vert1ca11y polarized.

The Received Signal level for the VHF telephone 1ink from Sable Island to Seaview, on 142, 605
MHz, (vertical polarization) has been recorded on a continuing basis from December 23, 1980. Each
24 hour-segment of the or1gina1 chart-recording was examined visually, and an estimate made of
"percentage usable time" with reference to a 0.2 microvolt datum 1ine; as well as with reference to the
fading behaviour. The estimates are qualitative, and represent what is thought to be a "worst case"
interpretation of the data. The daily estimates were then averaged for each calendar month (Fig. 6).
The monthly averages were :then averaged for a 12-month per1od resu1t1ng in approx1mate]y 75% for the
"percent usable time" on this 1ink. This is thought to be a "worst case" value.

On the basis of several experiments in which chart-recordings were made at higher feed-speeds,
so that the signal's transition-rates could be observed to within 1 second, it was noted that much of
the fading was short-lived, (1 second or so), suggesting the conclusion that estimates of usability, as
obtained from the normal feed speed record1ngs (18"/24 hrs), tended to be too pessimistic for a period
of time marked by frequent fast-fading. (Signal Type A and B) Evidently, this correction factor would
not apply to periods of time.during which there was long-term fade of the signal below the 0.2 microvolt
datum. (Severe A Type Signal)

Hence, the actual value for the "percent usable t1ne average over one year is thought to be

perhaps as much as 10% higher, which means that the "Percent usab]e time" average over one year could be -

as high as 85%.

(o et Lo
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Note that during the summer months TRe reTiability exceeds 90%, 111ustrat1ng the shift from A

type signal to C type s1gna1 during this period.

3.2 Time-occurrence of fading on the Sable to Seaview - diversity observations

Observations, with associated statistics, were nade at Seaview and Arichat of the
time-occurrence of fast fades for purposes of possible diversity configurations to improve the "percent
usable time" on this link. Several configurations of the experiment were employed, as described below.
Higher speeds were used on chart recorders to allow detailed examination of the received signal levels.
Samples of a few hours each were taken.

-3.2.1 Comparison of the signal at Seaview and Arichat on 142.605 MHz. This constituted a simple

one-variable diversity experiment, where the geographical separation between receiver sites is 18 KM and
is the only significant difference between the two sites. It was found that a significant number of
fades at Seaview were not coinc1dent w1th fades at Arichat, thereby suggest1ng that diversity could be
useful. .

It was-observed that the'drop~odt time due to fading could have heen reduced at Seaview by a
factor of about 2, with this diversity arrangement. Recent additions to the experimental installation
have included space diversity reception between Seaview and Sable Island and although no winter season
data has been recorded, the reliability of the path during the summer of 1982 indicates 95% reliability.

3.2.2 Comparison of the signals at Seaview at two different antenna heights, at 142.605 Mhz, vertical
polarization. In general, the experiment indicated that the difference in antenna heights was also
clearly associated with some non-coincidence between fading events. It was estimated that of a total of
30 fades in the primary channel (called MTT#1), connected with the top-most antenna on the microwave :
tower at Seaview, only 5 fades were fully coincident with fades in the second channel (called MIT#2),
connec¢ted with an antenna at the mid-point of the tower. In addition, 1t was estimated that perhaps
another 10 fades in the MTT#1 channel were in partial coincidence with fades in the MTT#2 channel. Here
again, indicating that a substantial improvement is possible even with single site space diversity.

3.2.3 Comparison of signals at Seaview at two different frequencies and two different polarization.
This experiment entailed signal strength measurements for two channels:MTT#2({142.605MHZ,vert,pol.) and
SMU(147.995MHZ, hor.pol.). The antennas associated with these receivers are within 2 meters of each
other, at the mid-point of the tower. A cursory visual examination of the data indicated that perhaps
fewer than 50% of the fades in the two channels coincided significantly. Inasmuch as this experiment is

“a function of at least two variables-~frequency and polarization--the differences in fading behav1our'

cannot be persuasively ascribed to e1ther one of the var1ab1es exclusively.

3.2,4 ' Comparison of signals at Seaview combining three variables: frequency, antenna height, and
olarization. . This experiment, combhines two of the observations above., In other words, there are three
signals béing monitored: one on MTT#1 (142.605MHz vert.pol.), antenna on the top of the tower; one on
MTT#2(142.605MHz vert. pol.), antenna at the mid-point of the tower; and.one on SMU(147.995MHz,
hor.pol.), antenna at the mid-point of the tower. The conf1gurat10n of the experiment was determined
primarily from the equipment (receivers and antennas) already in place. In general, it.was obsérved
that there was no full coincidence of fading among the three channels. In particular, of 22 fades in
the MTT#1 channel, there was only one fade from the remaining channels in full coincidence with MTT#1,
and perhaps 5 fades which were in partial coincidence. The observation 1nd1cates the substant1a1
improvenent that wou]d be obtained by use of both frequency and space diversity.

Based on the short term observations of these d1vers1ty arrangenents, cont1nu1ng efforts are
being made during the latter part of 1982 and into 1983, to record rece1ved signal levels on a number of
diversity arrangements

4.  PROPAGATION STATISTICS FOR SABLE TO SEAVIEW ON 142.605HMz, VERTICALLY POLARIZED, VS SURFACE WEATHER

A preliminary attempt has been made to correlate the observed prapagation on the Sable to
Seaview path with the available surface meteoro1og1ca1 or "met" data. In particular, only two features .
of propagation will be examined: noticeable attenuation, marked by relatively gradual -transitions; and
enhancements, marked by relatively sudden transitions. For example, the "data panel" (Fig. 7) for May 1
note the pronounced attenuation (gradual) during the early part of the day, taking into account the fact
that the charts. for Seaview and Arichat are associated with FM receivers (1imiting occurs above 10

" microvoits). The "data panel" for May 11, (Fig. 8) on the other hand, exhibits a sudden enhancement,

again, during the early part of the day.

In attempting to correlate propagation behaviour with surface "met" data, it should be noted
that the "met" data could, perhaps, be of 1imited significance. For example, on Sable Island, the "met"”
data is gathered at a point approximately 1.5kn east of the beacon site, whereas the propagat1on path of
interest is to the west and presumably depends on "met" factors in the line of the path. Similarly, for
the Canso Straits area, the "met" data is dbtained at Eddy Point, which is approximately 30km transverse
to a 11ne joining Sable and Seav1ew, and appr0x1mate1y 20km transverse to a line joining Sable and
Arichat. For the Halifax area, the "met" data from Shearwater represents conditions approximately 2km
transverse to a line Jo1n1ng Sab1e and SMU. Of the three cases, only the last one represents a relevant
sappling of the surface "met" conditions along the acutal propagation path. However, even in this case,
the data is 1e55 then ideal as the met date is ¢ollected near one end of the path. Therefore the -
surface "met" data for Sable Island may not always appear to correlate with the propagation from Sable
because the propagation is presumably determined to a large extent by the "met" conditions west of the
antennas; in particular, it is presumed that the conditions near the water from the Island to the
horizon are the dominant factors. Hence, any discontinuity in propagation may or may not be accompanied
by a discontinuity in the Sable Island "met" cond1t1ons neasured, and nay not necessarily exist in the
exact line of the path.
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With these prelimfnary considerations in mind, an examination of the data panels for May, June,
July(part), and October, suggests that there is no clear-cut correlation between the-propagation data.
recorded and the "met" data.obtained. Occasionally, however, there is correlation, such as for June 20
(Fig 9). ‘Here, there is a correlation between rain on Sable Island and gradual attenuation at all three
receiving sites. Since there is no concomitant precipitation reported at either Eddy Point or
Shedrwater, then it would appear that precipitation at the beginning of the path is the significant
factor. . . . : . - - R

If the sudden enhancements are examined, such a$ for early and later parts of June 20, there
appears to be no corresponding discontinuity in the "met" data at any of the sites, except perhaps the
discontinuity in “cloud amount"” and "cloud ceiling" for Sable and Shearwater. However, even here, the
correlation exists (perhaps) for the discontinuity in the early part of the day, but doés not exist for
the discontinuity towards the end of the day. o B : B

. Examining the data for May 11 (fig. 8), sudden enhancements again occur: in the early part of
the day-for all four monitors, and the later part of the day for the 3 monitors in the Seaview-Arichat
area. There is perhaps some correlation between the first enhancement and the “"cloud ceiling/cloud
amount" data for Sable, but similar discontinuities in “cloud ceiling/cloud amount" for Sable later in
the day are not accompanied by enhancements. Regarding attenuation effects, which begin around T0AM in
the Seaview/Arichat data and around 1PM or so in the Halifax data, the only precipitation reported is a
light rain in the Shearwater ‘data; there is no rain reported at elther Sable IsTand or Eddy Point.

In.general, and by way of a very .tentative and approximate statement, it was observed that there
is some correlation, for the four months in question, between precipitation at Sable and gradual
attenuation in propogation. Regarding the sudden enhancements, however, there appears to be no
correlation whatsoever. These observations are made on the basis of a cursory visual examination of the
original data panels. It is again noted that the "met" data represents "surface" weather conditions
only. : o

‘

5. COMPARISON . OF SIGNALS FROM HORIZONTALLY AND CIRCULARLY POLARIZED ANTENNAS ON SABLE AT 147.950MHz
AND 147,.850MHz RESPECTIVELY. The experiment was performed to enabTe a preliminary Took at the
possibility of significant differences in fading between plane (horizontal) and circular polarization on
the Sable to Halifax path. It should be noted that the channel involving circular polarization
consisted of one circularly polarized antenna: the one on Sable. The receiving antenna at.SMU on this
.channel (147.850MHz) was horizontally polarized, it being assumed that this arrangement would give some
indication of a difference between the two channels. It is also being assumed that the difference in
frequency between the two channels is not significant for this test.

The experiment, consisting of some 20 observations, each of approximately 5 minutes duration,
and these observations were made during the latter part of April and the early part of May, 1981. In
general, 1t was observed that there was a noticeable difference between the two channels in terms of
fading behaviour, and that the signal from the circularly polarized antenna on Sable had noticeably less

fading associated with it than the signal from the horizontally polarized source. Continuous recording -

of circular polarized signals will begin in Tate 1982.

6. COMPAkISON"OF SIGNALS ON VHF AMD UHF ON THE SABLE ‘TO HALIFAX PATH. Experiments fo compare .
VHF ( 147.950MHz) and URF{43T.950MHz) reception on the Sable to Halifax path have also been conducted.
Horizontal polarization was used.on both channels. o :

The experiment compared.the signal strength at SMU for both channels, and represents reception
at antennas located within a couple of meters of each other. In addition, some further data was
obtained at various times during the winter of 1981-2; some of this data is in the form of chart
recordings, and some as occasional listening tests.

In general, it has been observed that the UHF signal has been more intense and noticeably less
marked by "Type A" fast fading than the VHF signal. This was especially apparent during the winter,
during which time the VHF signal at SMU was not. detectible, whereas the UHF signal was almost always
detectible. There is a difference in antenna gains which might account for much of the difference in
intensity. However, this does not account for all of the difference observed. UHF monitoring and
recording of results will be increased in 1982~83 with additional paths being established and monitored
over a long tem. :

7.  CONCLUSIONS ) \
On the basis of these observations, it is conculded that there {is a marked seasonal dependence
of signal strength on VHF between Sable and the Canso Straits area, going from almost 100% usability in
the summer months, to perhaps 50% in the winter. A “worst case" average value for the year appears to
"be in the order of 75%. If account is taken.of the fact that most of the fades are relatively fast, (1
second or so in duration), then the average value for the year could possibly be as high as 85%. This
_value is predicted on single-channel reception, i.e. without diversity. : .

It could be concluded that fast-fades on VHF for the Sable to Seaview/Arichat path show
noticeable dependence on geographical separation, antenna height, and some combination of frequency and
polarization. Hence, a multi-channel recejver system, in a diversity configuration, should show a
_marked decrease in fast-fading in the combined system. Reliability during the summer approaches 100%.
Annual reliability could exceed 95%. : .

'
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On the basis of these observations and surface weather it can be concluded that the available
surface weather data shows no correlation with the propagation data, especially in reference to sudden
enhancements in signal level. There could be, however, some non-insignificant correlation with<
precipitation (as reported for the surface), but a more detailed analysis of the "data panels"
required and is being continued. Presunab]y, given the relatively large geographical area, there could.
be precipitation events (localized) along the propagat1on paths which would not be observed at the
weather -report sites.

In reference to possib1e dependence on linear polarvzatwon the VHF data for the Sable to Canso
Straits path does not exhibit any readily discernable difference. The comparison, of course, is
complicated by the fact that the two MTT receivers are accessed after limiting. Hence, on the basis of
the recorded data, polarization is not a major concern. It should be noted, however that the data is

begin examined in such a way that short-term depolarization effects~-1n the order of a few

seconds--wolld not be apparent in the course of a cursory'examination of the data.. Hence,
depolarization could be present, but on a very short time-scale. Circular Polarization appears to offer

- some {mprovement over linear or plane polarization.

Concernxng VHF conpared with UHF, ft could be concluded that UHF on the Sable to Ha11fax path
is also less prone to fast-fading than is the VHF. The UHF performance appears as good as VHF and is
now being recorded over a long term over two paths.

8.  RECOMMEDATIONS FOR CONTINUED STUDY

1. Cont1nue data acquisition on VHF for the Seaview, Ar1chat, and Ha]wfax sites, to obtain improved
statistics.

2. Undertake a more deta:]ed analysis of the available data to obtain some quantitat1ve 1nd1cat1on of

the correlation between discontinuities -in propagation and discontinuities in surface weather.
3. Obtain upper-atmosphere data for 1981 [especially the surmer) for the Sable Island area, with a
view to correlating temperature inversions with sudden enhancements in propagation.

4.  Perforn more détailed observations on passible depolarization events on both VHF and UHF.

5.  Dbtain vertical- prof11e weather data on the west end of Sable Island to enable detailed discussion
of “duct-assisted" propagation over the Sable to Nova Scotia mainland path.

6. Monitor diversity systems to determine extent of fast-fade compensation. .

7. Measure time occurrences of A, B and C type signals in an attempt to correlate occurrences of each

type with potential controlling mechanisms, and upper air weather correlation.

t
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