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1 Intr oduction and disclaimer

This atlaswascreatedfollowing a requestfrom the CanadianArmed Forcesfor in-
formationon currentsfor navigating Halifax Harbour. It is hopedthat it will serve
thesamepurposeastheAtlas of Tidal Currents, Bay of Fundy and Gulf of Maine [1],
namelyto provide hourly snapshotsof tidal currentsfor the purposesof navigation.
Notethatin HalifaxHarbourthetidesarenot large,andcomparedto theBayof Fundy
andGulf of Mainethetidal currentscanbedominatedandevenreversedby otherpro-
cesses(seesection3). In addition,therearelimitationsof thecomputermodelusedto
computethesecurrents(section2).

THIS ATLAS IS PROVIDED IN THE HOPE THAT IT WILL BE HELP-
FUL BUT BE CAUTIONED THAT IT IS TO BE USED AT YOUR OWN RISK.
UNDER NO CIRCUMSTANCES IS ANY RESPONSIBILITY ASSUMED FOR
DAMA GE ARISING FROM THE USEOR THE INABILITY TO USETHIS AT-
LAS.

We areinterestedin providing thebestinformationpossible.Feedbackon theac-
curacy or inaccuracy of thedepictedcurrentswill helpestablishwhetherthis product
is worthwhileandhow it might beimproved. Commentsmaybemailedto theauthor
at theaddresson thecoverpageor e-mailedto dgreenbe@georgs.bio.dfo.ca.
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2 The Model and its limitations

Thenumericalmodelusedto generatethecurrentdiagramswasoriginally developed
in a testexerciselooking at thetsunamigeneratedin theHalifaxHarbourexplosionof
1917[7, 3, 4]. At the time this reportwaswritten, an introductionto the modelwas
availableattheinternetsitehttp://www.maritimes.dfo.ca/science/ocean/welcome.html
by following thelinks Curr ent Research � CoastalHydr odynamicsModelling �
Coastal EmbaymentsCir culation and Dispersion � Halifax Harbour . The tidal
currentshave beensubjectto only limited verification. Wherethey have beencom-
paredto currentmeterdatathey agreeto within the uncertaintyof the observations
(10 – 20%). The currentsseaward of MacNab’s Islandhave inaccuraciesdueto the
approximationsmadein specifyingthe tide at the outerlimit of the modelandthese
shouldbetreatedasunreliable.Datavs modelcomparisonsin this areashow that the
modelis producingacross-channelcurrentsstrongerthanobserved.

For thosetechnicallyinclined,themodelis a linearharmonicfinite elementmodel
with grid resolutionfrom 20 m to 1 km with anaveragenodeseparationof 170m. In
practicaltermsthis meansthat themodelwill not beaccuratefor currentsthatchange
atscalesapproachingthelocal resolution.Thiswill beaproblemnearpoorly resolved
soliddocksandareaswith smallbottomfeaturesandrapidlychangingdepths.

Themodelonly usesonecomponentof thetides– the ��� Lunarcomponentwith
period12.42hours.Therelativemagnitudesof theotherconstituentscanbeestimated
from the amplitudesfrom an analysisof the Halifax Harbourtide gaugedata(Table
2). The currentsfor the semi-diurnalcomponents,��� and �	� , will have magnitudes
approximatelyproportionalto the ratio of their amplitudeto the ��� amplitude. The
diurnalcurrentcomponents,
�� and 
�� , would scaleasonehalf their ratio to the � �
amplitude.Thesecomponentsof thecurrentsareapproximatelyconsideredby taking
into accountthetidal range(seesection4). Othernontidalcontributionsto theHarbour
currents,whichattimeshavemagnitudesgreaterthanthetides,aredescribedin section
3 below.

Constituent Amplitude(m)

��� 0.628
� � 0.138
� � 0.138

 � 0.100

�� 0.048

Table1: Theamplitudeof themajor tidal constituentsfrom ananalysis
of 1973datafrom theHalifax Harbourtide gauge.Thecomponentsad-
ditional to � � areapproximatelyaccountedfor by scalingthevectorsas
describedon section4.
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3 Nontidal Curr ents

Therearemany otherprocessesnot consideredherethatgive rise to currentsthatcan
have magnitudesof the sameorderasthe tidal currentsshown in this atlas. Someof
theseare:

� Local wind forcing. Thiswill dependontheforce,directionanddurationof the
wind. It is not uncommonto seemagnitudesof 5 to 15 cm � s��� .

� Distant meteorological forcing. EventhoughtheHarbourseemscalm,distant
weathersystemscangive rise to sealevel changesat themouthof theHarbour
influencingtheinnerHarbourcurrentsto thesamedegreeasthelocal windsfor
periodsof hoursto days.

� Resonance.Halifax Harbourcanberung like a bell from passingweathersys-
temsor big wavesat theHarbourentrance.Theperiodof this resonantringing is
about2.1hoursandthecurrentscanbe5 to 10 cm � s��� [5]. Theresonancehas
beenobservedto bestrongerandmorefrequentin winter.

� Estuarine circulation. The freshwaterflowing out on the surfaceis compen-
satedfor by adeepersaltierflow into theharbour. Thecurrents(5 – 15cm � s��� )
arestrongerat timesof strongrunoff, but areseenat all timesof theyear[6].

4 How to usethis atlas

This atlasis meantto be usedin conjunctionwith the currentannualTide Tables for
HalifaxHarbour(e.g.[2]). Thegeneralpatterncanbeobtaineddirectlyfrom oneof the
diagrams.Two setsof figuresaregiven;thefirst set(Figures1 – 12) coversthewhole
Harbour, thesecondset(Figures13 – 24) coversthecentralpart in greaterdetail. The
strengthof thecurrentis determinedby comparingthelengthof thecurrentarrow with
the5 cm��� currentscalevectorshown. Thecurrentmagnitudesarederivedassuming
an ��� tidal rangeof 1.24m; however, Tide Tables indicatethe tidal rangecanbe as
highas2.1metres,theseshouldbefurtherscaledfor moreaccuratepredictions.

1. Find the tidal diagramappropriateto your time relative to the tidesin the Tide
Tables. (Rememberthat the timesin the Tide Tables arealwayslocal standard
time neverdaylightsaving.)

2. Determinethe range (in metres)of thetide that includesthetime of interestby
subtractingthelow from thehigh tide.

3. Thescalefactorfor thecurrentsis range����� ��� .
4. In thespecialcasewherethetime is exactly at high or low tide (seethesecond

example)the rangeshouldbetaken from therising or falling tide that immedi-
atelyprecedesthattime.
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4.1 Examples

Thesealevel from theTide Tables May 14 1999at Halifaxareshown in table2.

� May 14 19999:00ADT (thetime youwantto know thecurrents).

– Convertto AST — 8:00(thiscorrespondsto aboutonehourafterhightide).

– Thechartsof interestare:Figures2 and14.

– Currentswill first be scaledaccordingto their lengthrelative to the 5 cm
scalearrow on thefigure.

– The tidal rangeis  "! #%$'&(!*),+- "! . so thescalefactorto beappliedto the
currentsis  "! .0/1 "!*)32�+4 "! 5 .

� May 14 199920:05ADT.

– Convert to AST — 19:05(this correspondsto high tide).

– Thechartsof interestare:Figures1 and13.

– Currentswill first be scaledaccordingto their lengthrelative to the 5 cm
scalearrow on thefigure.

– The tidal rangeis )1! &%$'&(!*),+- "! # so thescalefactorto beappliedto the
currentsis  "! #0/1 "!*)32�+4 "! 5 .

Time Height(m)

0100 0.1
0650 1.8
1310 0.2
1905 2.0

Table2: Extractionfrom Tide Tables — HalifaxHarbourMay 14 1999.
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Figure1: Full Harbour, high tide
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Figure2: Full Harbour, onehourafterhigh tide
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Figure3: Full Harbour, two hoursafterhigh tide
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Figure4: Full Harbour, threehoursafterhigh tide
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Figure5: Full Harbour, two hoursbeforelow tide
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Figure6: Full Harbour, onehourbeforelow tide
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Figure7: Full Harbour, low tide
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Figure8: Full Harbour, onehourafterlow tide
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Figure9: Full Harbour, two hoursafterlow tide
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Figure10: Full Harbour, threehoursafterlow tide
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Figure11: Full Harbour, two hoursbeforehigh tide
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Figure12: Full Harbour, onehourbeforehigh tide
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Figure13: InnerHarbour, high tide
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Figure14: InnerHarbour, onehourafterhigh tide
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Figure15: InnerHarbour, two hoursafterhigh tide
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Figure16: InnerHarbour, threehoursafterhigh tide

23



D
R

A
FT

5 cm/s 

44
°3

7’
44

°3
8’

44
°3

9’
44

°4
0’

44
°4

1’

44
°3

7’
44

°3
8’

44
°3

9’
44

°4
0’

44
°4

1’

−63°38’ −63°36’ −63°34’ −63°32’

−63°38’ −63°36’ −63°34’ −63°32’

Low Tide − 2 Hr.

Figure17: InnerHarbour, two hoursbeforelow tide
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Figure18: InnerHarbour, onehourbeforelow tide
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Figure19: InnerHarbour, low tide
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Figure20: InnerHarbour, onehourafterlow tide
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Figure21: InnerHarbour, two hoursafterlow tide
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Figure22: InnerHarbour, threehoursafterlow tide
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Figure23: InnerHarbour, two hoursbeforehigh tide
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Figure24: InnerHarbour, onehourbeforehigh tide
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