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What is a Tropical Cyclone?

* Arelatively large and long-lasting low pressure
system

* No fronts attached (unlike a winter storm)
 Forms over tropical or subtropical oceans
* Produces organized thunderstorm activity

* Has a closed surface wind circulation around a
well-defined center

» Classified by maximum sustained surface wind
speed

Tropical depression: <63 km/h

Hurricane: 118 km/h or greater
Major hurricane: 178 km/h or greater

Often storms will transform into a system that
looks more like a winter storm
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Why do they form?

MW + IR Ol v Sea Surface Temperature: 2014/0616 (~12 UTC) - Atlantic, North

m i} i I

Anatomy of a tropic:i_; cyclone
ted

Tropical Cyclones form due
to a build-up of heat energy
in the ocean

Tropical cyclones regulate
the planet's temperature
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Typical life cycle of a hurricane
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Tropical Cyclone Hazards

Inland Tropical Cyclone Fatalities since 1950

Rescue workers Misc Structural
20/, 39, ructura

Post-storm

4% 1%
Drownings
(coastal waves)
8%
Automobile Flood (rain)
19% 63%

Includes 82 fatalities in Hazel in 1954
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Tropical Cyclone Hazards

Inland Tropical Cyclone Fatalities since 1950 (without Hazel)

Mi Structural
e failures
e 2%

Rescue workers
5%

Post-storm

0
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Flood (rain)
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Drownings
(coastal waves)
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Rain Patterns

Tropical Cyclone Hazards
Rainfall on both siAeKeT

the track

 As a hurricane the distribution of \
I’alnfa” |S aImOSt the Same On elther Symmetric Rainfall pattgm:_.around a hurricane
side of the actual track

Rain Patterns

» As the storm approaches Canada it
becomes post-tropical meaning it . .

. Rain begins to
takes on the structure of a winter- shift to the left
type storm =

« Rain on the right side begins to
erode leaving the heaviest rain on

Rainfall pattern — Extratropical Transition

the left side of the track Rain is Rain Patterns
““now on the
_ left side of
 Rainfall rates can reach 20-50 mm the track

Right hand side
per hour is often rain-

free

I * l Environment Environnement v
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Tropical Cyclone Hazards
Extreme rainfall examples

« Hazelin 1954 (213 mm) T T (L
e Bethin 1971 (296 mm)

« Berthain 1990 (194 mm)
e Harvey in 1999 (302 mm)
« Gabrielle in 2001 (175 mm) =

 Hannain 2008 (145 mm)

« Igorin 2010 (232 mm)

Environment  Environnement Canada
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Tropical Cyclone Hazards

Wind

Winds on both sides of a hurricane
are very similar

The difference in wind speed from
right to left increases as the speed of
the storm increases

The maximum wind speed may not
be as strong but the contrast
between the left and right sides is
higher

Wind covers a larger area as the
storm becomes post-tropical

Environment Environnement
Canada Canada

Wind Patterns

Similar wind
speeds on both
sides of the track

Wind pattern around a hurricane

Wind Patterns
Wind
somewhat

weaker on r
the left Wind somewhat

stronger on the
right

Wind field expands to
cover a larger area
Wind pattern — Extratt_’_opical Transition

Wind Wind Patterns

weaker on

‘the left
Wind markedly
stronger on the

right

Wind pattern - Post Tropical Storm



Tropical Cyclone Hazards
Damaqing wind examples

« Ednain 1954 (161 km/h)
e Ginny in 1963 (178 km/h)

e Gerdain 1969 (175 km/h)

e Juan in 2003 (176 km/h)
* Noel in 2007 (139 km/h)

e Igorin 2010 (172 km/h)
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Tropical Cyclone Hazards
Storm Surge

« Abnormal rise in water generated DY @ | ume eamts:

storm, over and above the astronomical [

tide o

» Caused primarily by force of wind
blowing across water surface

» Contribution by low pressure within
center of storm is minimal

Some Factors Affecting Storm Surge:

Wind speed
Direction of the storm
Size of the storm
Coastal bathymetry

BRMW (RADIUS OF MAXIMUL WINDS)
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Tropical Cyclone Hazards
Damaging Waves

« On occasion a particular
phenomenon can give rise to
extreme wave heights

» Meteorologists at the (CHC)
have investigated the
problem of waves that are
“trapped” within a weather

system
« Waves move in harmony
with a storm, allowing waves A B C D
to build to enormous heights Fetch moving | Waves moving | - Some waves Perfect
much faster much faster in harmony Waves-Storm
e This threat is most Signiﬁcant than waves than fetch with fetch Resonance
| along the Atlantlc coast Mid-latitude | Tropical storms| Strong wind The REAL
e lar g e waves an d p on dm g systems in the tropics systems in | “Perfect Storms”
mid-latitudes

surf can also be a threat in
the Gulf of St Lawrence

i+l
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Tropical Cyclone Climatology

i+l

110

100

20

10

Number of North Atlantic Basin Tropical Cyclones per 100 Years

B Depressions + Storms + Hurricanes + Major Hurricanes
O Storms + Hurricanes+ Major Hurricanes

B Hurricanes + Major Hurricanes

B Major Hurricanes

=
L]
z
2

8 8 2 R 82 "8 5 2 ®
c c £ = = = wy by owo
5 3 3

Environment Environnement
Canada Canada

Sep 01

Sep 10

Sep 20

Oct 01

Oct 10

Tropical Cyclone
distribution
by month

Oct 20
Nov 01
Nowv 10
Nov 20
DecO1
Dec 10
Dec 20

i+l

Canada



Canadian Hurricane Centre Response Zone

On average, 1 or 2 storms directly affect Canadian land regions each
year. Another 2 or 3 typically threaten our offshore waters.
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Hurricane Season 2013 in Review

Summary:
14 Named Storms

2 Hurricanes
0 Major hurricanes
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2013 Season In Review

i

50°
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2013

NAME
ANDREA
BARRY
CHANTAL
DORIAN
ERIN
FERNAND
GABRIELLE
HUMBERTO
INGRID
JERRY
KAREN
LORENZO
MELISSA
UNNAMED

JUN 17-20
JUL 7-10

JUL 23-AUG 3
AUG 15-18
AUG 25-26
SEP 4-13

SEP 8-19

SEP 12-17
SEP 29-0CT 3
OCT 3-6

OCT 21-24
NOV 18-21

U.S. DEPARTM WEATHER SERVICE

NORTH ATLAN
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Storms affecting Canadian territory in 2013

TS Andrea

Post-Tropical Storm
Andrea

* Heavy rainfall over
parts of the Maritime
Provinces

 Over 100 mm of rain
in some areas but
little or no flooding

* Gusty wind caused
scattered power

TS Gabrielle

Latitude

0] utag es
s -w Post-Tropical Storm
Longitude

AVHRR 3 Channel Colar Cornposite b 1 “

MNOAA— 1B AVHRR 2013 Jun O8 18:38 UT Ga rl e e

Caytime: R=C1 G=C2 B=—C4 .

Copyright © 2013 by the Opeon Remata Sensing Group, Johns Hapkine University spplied Physios Lobaratory, 20:03:57 [ ] M Ostly a ral nfal I
event with as much
Longitude

as /5 mm AHRR Channel ¢ image

NOAA-15 AVHRR 2013 Sep 13 09:41 UT

I* I Environment Environnement Nighttime: — G4
Canada Caﬂada Copyright © 2013 by the Gssan Remote Senaing Group, Johria Hopkins University Applied Phyaics Laboratory, 11:03:22




What happened last year?

e Fewest number of

Major . .
Hurricanes  Hurricanes hurricanes since
Category 1 Category 1982
to5 3-5
« First time there
National Oceanic were no major
and Atmospheric | 14 54 7-11 3-6 hurricanes since
Administration 1994
(US)

* First time there
were no storms

Actual 14 2 0 stronger than
Storms category 1 since
1968

I* I Environment Environnement C an a d'él
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What happened last year?

' Stronger
Circulation

Developed

__

Increased Cooler, drier air
wind shear & Cooler water

- Large-scale

&-.., Subsidence

I*I Environment Environnement
Canada Canada

Clockwise
atmospheric
circulation
became stronger
than expected




2014 Hurricane Season Qutlook

Satellite data

No data available for GEMREGIONALZ 7/
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2014 Hurricane Season Outlook

Major
Named Hurricanes Hurricanes

Storms Category 1to 5 Category 3-5

National Oceanic

and Atmospheric

Administration 8-13 3-6 1-2

(US)

1981-2010 Average 12 6 3

1961-2010 Average 11 6 20r3
Environment Environnement C an a d'éi
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Global Sea Surface Temperatures

Glohal sea surface anomaly and snow cover  Anomalie de la température de la mer et épaissenr de la neige
16 Jun 2014 16 Juin 2014

Cooler Water temperatures over the Atlantic means fewer storms -

. T .n.:h.. 5 -jjnl...,_ <
Sy )
. -'.

Warming sea surface temperatures indicate El Nino
conditions which suppresses hurricane activity in the Atlantic

Sea surface termperature anomaly / Anormalie de la températore de la mer (C)

S S —— Uncovered sea ice

a0 25 20 -15 10 035 00 035 10 15 20 25 30 B Glace marine 4 découvert

Snow depth ! Epaisseur de laneige (cin)

Climatologie 19952009 Climatology

[ | | I I I* CMC Environmnement Canada

1.0 10.0 500 1000
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| atest Atlantic Sea Surface
Temperature Pattern

Mational Hurricane Center [NCEPENWS;’NDM] _ f@:‘:

- Cooler than
normal sea surface
temperature

Water temperatures
are cooler than
normal in the main
storm formation
-region of the tropical
- Atlantic Ocean.

] et S SR
e - P -
Reynolds 3% Anaraly {7 belew averass ord (1) asove averaze. {17 JUN 2074 )

degrses °C

-1.7 C.C 1.7 23 3.0
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List of Atlantic Storm Names
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2014 2015 2016 2017 2018 2019
Arthur Ana Alex Arlene Alberto Andrea
Bertha Bill Bonnie Bret Beryl Barry

Cristobal Claudette Colin Cindy Chris Chantal

Dolly Danny Danielle Don Debby Dorian

Edouard Erika Earl Emily Ernesto Erin
Fay Fred Fiona Franklin Florence Fernand
Gonzalo Grace Gaston Gert Gordon Gabrielle
Hanna Henri Hermine Harvey Helene Humberto
Isaias Ida lan Irma lsaac Imelda
Josephine Joaquin Julia Jose Joyce Jerry
Kyle Kate Karl Katia Kirk Karen
Laura Larry Lisa Lee Leslie Lorenzo
Marco Mindy Matthew Maria Michael Melissa
Nana Nicholas Nicole Nate Nadine Nestor

Omar Odette Otto Ophelia Oscar Olga

Paulette Peter Paula Philippe Patty Pablo
Rene Rose Richard Rina Rafael Rebekah
Sally Sam Shary Sean Sara Sebastien

Teddy Teresa Tobias Tammy Tony Tanya

Vicky Victor Virginie Vince Valerie Van
Wilfred Wanda Walter Whitney William Wendy

Environment
Canada

Environnement
Canada

Canada
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2014 Hurricane Season Outlook

Consider the following forecast:

100% Guarantee that there will
be 8 named storms this
hurricane season

What would be your initial reaction?

g : i+l
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2014 Hurricane Season Outlook
Consider the 1963 hulrricane season:

85°:W SU"IW \?5‘iw Trw "j / GO"W 55"IW a0°W 45°|W 40"
 Atotal of 8 \ ‘ 1963 TN N : | Jlr____t';Sjy_
| |
|

Storms of Tropical Origin
storms in the Canadian Hurricane Centre
| ResPonse Z0Ne eahas

| f i
Meteorological Service of Canada - Atlantic

° 5 Sto rms en te re d Senvice Météamlogique du Canada - Atiantique

the CHC . |

response zone

e 4 of those storms
were hurricanes

_ g/ //_ B
' i / 40°N

#1| Arlene

. !
o Landfalllng Aua 10. 1963 £33 NotNared
06 UTC 5ep 12, 1963
90 k 18UTC
category 2 . 50 ks
#7 Flora eulah 15°N

|
|
|
|
S S ——
I
|
|
|
|
|
|
|

hurricane - Ginny | A et 11 196977
12UTC
85 kis
|
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2014 Hurricane Season Outlook
Consider the 1963 hurricane season:

 Transformed to a
powerful post-tropical
storm

e 176 km/h maximum
sustained winds

« Buildings damaged and
coastal infrastructure
submerged

« Widespread power and
communications

outages
I * Environment Environnement
| Canada Canada




L

FREDERICKSBURG, VIRGINIA, THURSDAY, OCTOBER 24, 1963 WFLS 1350 AM-93.3 FM

Watch Widekn's

For Hurricane

MIAMI, Fla. {APY — A hur-
ricane watch was extended
northward from Daytona
Beach, Fla.,, to Myrtle Beach,
8.C., today as-hurricane Ginny
» drifted slowly up the Atlantic,

The storm was centered about
105 miles east-northeast of Day-
tona Beach and moving toward
the northwest at five miles an
hour, Peak winds of 75 m.p.h.
barely qualified the storm as a
hurricane.

As the season’s seventh trop-
ical storm plodded northward,
gnle warnln% were extended to

avannah, Ga., and lowered
south of Daytona Beach.

Little possibility remained
that the hurricane would move

TEN CENTS

| Maritimes
e Prepared

state’s northeast coast.” ~| pushed- southward by a large
A slight change in direction | mass of cool air sweeping down
toward the coast could bring a|from Canada, When the storm
rapid increase in winds, fore-|reached a paint.ogposite north-
forecasters cautioned. But fore- | eastern Florida it began to drift
caster Gordon Dunn sﬂd no im- | southward at decreasing s‘peed ]
o 2n ormosite ('ena

el Ginny's Gales
Hit Marifimes,

Move On East

For Ginny

HALIFAX Kn The
Weather Office said Monday
night Hurricane Ginny ap-
peared to be heading for the
Maritimes. Wind and heavy
ssued

—

heavy swells w
dence ofthe 5l
offshore. Pleas:
prevailed fro
Georgia.

BOATS BIDING

Sixty shrimp
ing time at |
waiting for s¢

.lnland over Florida. But ‘be-| Work resur:%; . inll DIOVCS Over Cﬂnﬂdﬂ
Ginny Stalls, Z| murx o Roo o i " ld the

" Leaves Rain, Snow In N.E.

day night as Hurricane Ginny
Thl‘eu‘l‘ens moved across the Maritimes It E.E.ﬂ
on a course toward western llﬂnuf

BOSTON w—Hurricane Ginny, the center in its western semi-
still a threat, raged over Novajcircle and 350 miles in the east-
Scotla and Prince Edward Island ern semicircle,
late Tuesday, leaving behind| The advisory said the storm
welcome heavy rains in parched|would continue to move in a
New England, northeasterly direction at about

Greenwood, N.S., measured|35 miles an hour during the next
winds exceeding 100 miles per|l2 hours, then take a more east-
hour and St Johns, N.B, had|erly course. The Weather
gusts up to 92 m.p.h. Bureau warned that Gmn_y

Although winds at the storm’s|would continue to carry high
center measured about 100|winds for at least 12 to 24 hours.

Cape Cod. High seas and break-
ers caused some flonding,
Snow In Maine

Heavy rain ended over south-
eastern New England but mod-
erate to heavy snows fell in cen-
tral and northern Mamne, Eight
inches had fallen at Greenville,
Maine, since morning. Rain was
the heaviest along the coast.
Nantucket Island measured
shightly more than 2.5 inches.

Newfoundland.

Many small Dbuildings were
knocked over by the winds that
hit 100 miles an hour in gusts.
Dozens of small vesscls broke
their moorings and were piled

up on shore and at least one
freighter met the same fate.
Flames fanned by the high
winds destroyed one of Nova
Scoua's showcase [arms near

Yo-Ye' Route

MIAMI (UPI) — Wrong-way
hurricane Ginny stalled again
Wednesday off the Florida coast
and showed signs of swinging
into an erratic loop that would
send it shooting back to the

track
se to

a5 an
r the
s and

north like a yo-yo.

While awaiting its next move,
weathermen put a 175-mile
stretch of Florida coastline—
from Cape Canaveral to Fort
Lauderdale—under a hurricane
watch. Fort Lauderdale is just |
a few miles north of Miami. L
Heavy seas kicked up by Gin-
's 15 mile an hour winds

n

Ambherst. Telephone lines were
down in many coastal areas.

m.p.h. in gusts, Ginny's travel

Higher Tides

The coastal half of New Eng-
land picked up from one to two

Al least one ship and several
yachts and fishing vessels
broke their moorings and were
driven ashore by high waves.
In neighboring Dartmouth, the
gg4-ton freignter North Star VI—
used as a sealer in the spring—
snapped her moorings and was
grounded on rocks. The extent
of her damage was nol known
but it appeared serious.

It was expected to be felt in

i

Canada

Environment

Newfoundland and Labrador to-

Environnement
Canada

over land and cold water caused
it to lose tropical characteristics
and the Weather Bureau said it
is no lenger a true hurricane,
Moving To Northeast

At last repurt the center of the
sturm was over the western por-
tion of Prince Edward Island af-
ter having crossed Nova Scotia
near Yarmouth, It was moving
rapidly to the northeast, with
gales extending 150 mules from

Tides were expected to re-
main one to two feet above

normal along the Maine coast

southward to New Jersey for at

least 12 hours and owners of
small craft were advised to re-
main in port.

Afternoon tides were about
one to two feet abuve normal
along the Mame coast south-
ward to New Jersey, except two
to four feet on the bay side of

inches of much needed ram
Western New Hampshire, Ver
mont and western Massachu

storm,
Hazard Remains
The Northeastern Furest Fire
Prutection Commussion reported
in Hartford, Conn., that forest
fire conditions sull were hazar-
dous in Connecticut, Vermont

(Continued On Page 18)

setts got little benefit from the

ed to

Canada
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Other examples of note

Years with low number of storms but with

damaqing ones or near-misses.

i

1954 saw 8 named storms — one was Hazel (massive flooding in
Ontario) and the other was Edna (damaging wind in the Maritimes)
1964 saw 9 storm — 6 entered the Canadian with 2 landfalls at
almost the identical location

1991 saw 7 named storms during that El Nino year — one was
hurricane Bob and the other was the so-called “Perfect-Storm”
1996 saw 13 named storms — one was a landfalling hurricane in
the Maritimes (Hortense)

2002 saw 12 named storms during that El Nino season - one was
a landfalling hurricane in the Maritimes (Gustav)

2009 saw 11 named storms — 2 entered the response zone but one
was hurricane Bill which came to within about 40 km of making
landfall with 140 km and 20+ m waves

i+l
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Hurricane Readiness and
Operational Response to Hurricanes
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Pre-Season Hurricane Readiness

« Good opportunity to review
emergency plans

* Public education and training

» Hurricane seasonal briefing for
emergency managers

e Cover the basics of tropical
cyclones and how they affect
Canada, review of previous year and
outlook for the current year. Also
review of the established operational
practices used during actual storms

* Decision to execute many of the
steps in an emergency plan will be
based on weather information

Envi t Envi t i+l
Bl Eecoven Ecdonemen Canada



Monitoring Tropical Activity

» A good tool to check overall tropical activity is the Tropical Weather
Outlook issued by the NHC in Miami

http://www.nhc.noaa.gov/gtwo atl.shtml

a Graphical Tropical Weather Outlook 4%

Mational Humisane Cenaer Miami. Florida

Previous GTWO

OU. II1EEC| areas denole cument posion of systems discussed in [!I(:BI Yieslher

New 48 hour GTWO SR New 5-day GTWO

Ian'tic Tn:‘rplcal Wuther ﬂulluoh 7

800 am EDT
12}Sep 2010 88

Disturbances and 48-Hour Cyclone Formation Chance $3 <30% $§ 3050% 8 >50%
Tropical or Sub-Tropical Cyclone: © Depression € Storm & Hurricane cuia He LI i
© PostTropical Cyclone X Remnants 5-Oay Tropical Cyclone Formation Pote

; EILc-w:.:E% EMEdlurr' M% lngh: 54]%



http://www.nhc.noaa.gov/gtwo_atl.shtml

Storm Watch - 120 hours

- TROPICAL CYCLONE INFORMATION STATEMENT ISSUED BY THE CANADIAN
[ ] ro ICa eat er l It OO HURRICANE CENTRE OF ENVIRONMENT CANADA AT 12:18 ZM ADT THURSDAY
& JUNE 2013.

TROPICAL CYCLONE INFORMATION STATEMENT FOR:

still a good place to start B

THE NEXT STATEMENT WILL BE ISSUED BY 3:00 PM ADT.

NEWLY-FORMED TROPICAL STORM ANDREA WEST OF FLORIDA EXPECTED IO
TRANSFORM INTC WET LOW PRESSURE SYSTEM AFFECTING ATLANTIC
CANADZ THIS WEEKEND.

=DISCUSSION:
THE MATIOMAL HURRICANE CENTER (NHC) IN MIAMI FLORIDA HAS DECLARED AN

C I I C . I I . I . . b I I t.
- BARER OF HEAVY RATNFALL AND GUSTY WINDS WEST OF FLORIDA AS TROPICAL
OnCe Or tWICe er a e On STORM ANDREZ — THE FIRST NAMED STORM OF THE 2013 HURRICANE SEASON.
THIS STORM IS NOT EXPECTED TC ATTAIN SIGNIFICANT WIND INTENSITY, BUT

WILL LIKELY TRANSFORM INTC A WET LOW PRESSURE SYSTEM &S IT TRACKS
TOWARD THE MARITIME PROVINCES THIS WEEKEND.

. .
hours prior to the storm entering the fE CAADTAN SURRISAVE CENTRE WELL UATNTAZY A CENERAL WATCH OF THE

LOW PRESSURE SYSTEM AND ITS ASSCOCIATED RAINFALL WITH UPDATES AS
NECESSARY. WE WILL ISSUE ANCTHER BULLETIN THURSDAY AFTERNCON TO
UPDATE EXPECTED RELATED WEATHER FOR EASTERN CANADA AND SIMPLY CARRY
reS OnSe Zone THE NHC FORECAST TRACK ON OUR WEBSITE AT

W'W'W.WEATHER.GC.CA/HURRICAN‘E/TRACKﬁE.HTHL (ALL LOWERCASE) . IF DEEMED

NECESSARY TO ACTIVATE THE FORECAST DESK 24/7, A SPECIFIC TRACK WITH
ADDITIONAL DETATLS WILL BE ISSUED CN THE WEBSITE AND WILL APPEAR BLUE
ON THE MAP.

END/FOGARTY,/BORGEL

Emirgnment Canada

o All tracks will be displayed on the
CHC hurricane track map i e o .

Centra canadian da prévesan des suragans Tampits posttripicale

infarmation de cyclons tropical
Ernise: OhDD HA ke 06 jun 2013

- Red tracks are NHC-issued PR R
tracks

CHC Website
www.hurricanes.ca

l*l Environment Environnement
Canada Canada



http://www.hurricanes.ca/

Storm Watch - 72 hours

o CHC will typically begin to issue
regularly scheduled information bulletins
every 6 hours about 72 hours prior to the
storm entering the response zone

* Issue times are 3 and 9 am and pm
- Summary information on initial
position, intensity, motion
- Public impacts and warnings
broken down by hazard (wind,
rainfall, surge/waves)
- Marine impacts and warning

o All tracks will be displayed on the CHC
hurricane track map
- Blue tracks are CHC-issued tracks
- Red tracks are NHC-issued tracks

CHC Website
. = i+l
B ] Clviopment Sovmoao™™ | www.hurricanes.ca Canada



http://www.hurricanes.ca/

Operational Response to Hurricanes

Time (HR:MM) Event or Task
(Atlantic time)

9:00 am e Issue CHC Hurricane Information Statement, Technical Bulletin
and the forecast track map
e Update any Tropical Warnings

09:15 am e Emergency Management Briefings (if necessary)
10:00 am e Federal GOC Briefing (if necessary)
11:00 am e Internal coordination call

12:00 pm e Transmit intermediate bulletin (if necessary)
e Prepare material for media briefing

e Review NHC updated advisory

e Review new model guidance

1:00 pm e Media technical media briefing

2:00 pm e Blackout period for the media
e Intermediate consultation with emergency managers

3:00 pm e New cycle begins

i+l
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Storm Watch - 36 hours

Watches and Warnings

 Once the storm is close enough and forecast
confidence is higher watches and warnings are issued
In addition to the information bulletins

Tropical Storm: winds 70 km/h to 118 km/h

Hurricane: winds 119 km/h or more

A Watch: wind conditions possible within 36 hours

A Warning: wind conditions expected within 24 hours

Note: It is recommended that all storm preparation activities be complete
prior to the arrival of Tropical Storm Force winds

Environment Environnement C dl*l
I*I Canada Canada ana, a



Operational Response to Hurricanes

Hurricane Position Forecast Errors Track error has

Avg. Position Error : diminished by about
72 hrs — 212 km 13% from 2013

48 hrs — 144 km
24 hrs — 96 km

JSaint John

I*I Environment Environnement
Canada Canada



Operational Response to Hurricanes

Common Misconception — Track Forecast

* Represents the probable track
of the center of the tropical
cyclone

» Track error cone is formed by
connecting circles centered on
each forecast point (at 12, 24,
36 h, etc.)

Hurricane Ivan
September 13, 2004

« Size of the circles are WS TP Citational Huncan Contr
determined so that the actual .. Current Center Location 220 N 5.4
. . . ] Max Sustained Wind 160 mph
storm position at a certain time -- | Guren ovement 0 S mon
Wlll be within the c.orrespondlng S '- _ S e o
circle 67% of the time Q' . Potentil Day 13 Track Ares

- Potential Day 4-5 Track Area
I Hurricane Warning
Hurricane Watch
Tropical Storm Watch

I*I Environment Environnement Ca.rla.d.él.
Canada Canada




Operational Response to Hurricanes

Today’s cone
superimposed on
the cone used in
2003 for hurricane
Juan

Tropical Storm Juan
September 26, 2003
5 AM EDT Friday
Advisory 4
Current Center Location 315 M §1.9W
Max Sustained Wind 85 mph
Current Movement 9 mph
. Current Center Location
Forecast Center Positions

L‘l Potential Day 1-3 Track Area

mmm [ropical Storm Warning

I * Environment Environnement
Canada Canada



Operational Response to Hurricanes
Use caution when interpreting

R

Environment Environnement
Canada Canada

ol I

. Saint Pierse aridf] mdelbn

model track forecasts!

» About 35
different track
models

* Some of these
models will
provide more
than one
possibility
 Some models
simply do not
apply under
certain situations
» Some of the
best models are
not used in
these plots

i+l

Canada




Operational Response to Hurricanes

New Experimental Tools

e Threat areas for
rainfall and wind (and
possibly other
parameters) can be
produced time
permitting and made
available to emergency
managers

e Product will be internal 8
for 2014 but will look at @8

making it widely
available in the future

l*l Environment Environnement
Canada Canada
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Operational Response to Hurricanes
New and Upcoming Tools

Environmen| nvironnemen

* Shape files are
produced by the
Canadian Hurricane
Centre to be ingested
into GIS applications

« Can also be viewed
using Google Earth

Lom it s 0 s i s e PRt ) i canchen e e, et AT

Legend  Legends.

38°50°28.58" N




Operational Response to Hurricanes
Social Media

Environment Canada ©

@environmentca

» Using Twitter more this year to
point to updates in the hurricane
status

e Experimenting with YouTube to e

post short updates on active @environmentca e —,
storms approaching Canada I

" 208 84367 o Follow

e Video on (he #Ganadian #Hurmcane
000.QVBGI24 i
mese

nment Canada
ler Chiallenge s next weert Celebiale senvioweex and
100,91 Bua #EC #20130c

Envirenment Canada
Having a community event 1nss Ssummer? Be prepared i case of
Canufl 3 pweatner emergency! oo gYMIT

Email or Phone

Il Keep me logged in Forgat your password?
: - - e i e T "
’ \ .
2 . Environment Canada
% - is on Facebook.
To connect with Environment Canada, sign up for Facebook today.
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Tides during hurricane season

» As we are near the peak of the 2011 to 2017
19-year tidal cycle we are seeing
record tides

* Record level tides occurred in
early January and February of
this year

» Those records will be broken R Ty
once again in August .

THE HIGH TIDES ARE GETTING HIGER

~
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o"‘"mm
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Tl o 8 Burntcoat Head High Tide Peaks
mmmmmm 1999 to 2100
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Plot of High Tides in the Minas Basin in 2014
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Tides during hurricane season

Photo: Randy Mosher



Tides during hurricane season

Photo: Randy Mosher



Tides during hurricane season

Should a storm surge producing hurricane approach during high tide this
summer and fall the impacts could be more significant than they would
normally be

Peak High Tide Dates this Season
— August 12t
— September 10"
— October 9t
— November 7t

Plot of High Tides in the Minas Basin in 2014
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.1t only takes one storm!
Are you prepared’?
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