Hurricane Briefing 20710

 Institute for Catastrophic Loss Reduction Hurcane

Centre

Ve 110

o Friday |
% June 18“', 201 0 Mersey Point Causeway

Damage from Hurricane Bill
August 239, 2009

Extreme wave heights at Peggy’s Cove, NS during
Hurricane Bill, August 23,2009
Photo: From webcam screen capture

Bob Robichaud
Meteorologist

Environment Canada
www.ec.gc.ca



i .ﬁ‘r
P

2010 Hurricane Season Briefing e

Hurricane
Centre

Summary

* Tropical Cyclone Basics

* History of the Canadian Hurricane

* Closer look at Extratropical Transition

* Review of 2009 Hurricane Season and the
Challenges of Communicating uncertain risk

* Predictions for the current 2010 Season
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What is a Hurricane?

n BRGHCTL1) doawa0ns 30T e
Hurricanes a 7 7
A "hurricane” is a SRR ) LR | '
regionally specific name
for a strong "tropical
cyclone”.

A tropical cyclone is a
generic term for a
non-frontal low-pressure
system over tropical or
sub-tropical waters with
organized thunderstorm
activity and definite
surface wind circulation.
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STAGES OF DEVELOPMENT =t

Tropical Disturbance Tropical Depression ~ Tropical Storm  Hurricane — Cat. 1 Hurricane
Wlnd < 37 km/h (23 mph) Wind 37+ km/h (23 mph)  Wind 63+ km/h (39 mph) wind 119+ km/h (74 mph) Centre

Wind 154+ km/h (96 mph) ~ Wind 178+ km/h (111 mph) Wind 211+ km/h (131 mph) Wind > 251 km/h (156 mph)
Hurricane — Cat. 2 Hurricane — Cat.3  Hurricane —Cat.4  Hurricane — Cat. 5
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Atlantic Hurricane Season @

Canadian

June 1 to November 30 Hurricane
Centre

Tropical Storm Frequency by Month
(North Atlantic Basin 1901 to 2000)
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On average, one or two storms directly affect
Canadian land regions each year, with another
2 or 3 typically threatening our offshore waters

s y
anadian Hurricane

ENeed
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How are hurricanes different from a “regular” storm? @

Canadian

» Both types of storms develop because of some imbalance in energy Hurél::;:

o Different imbalances will result in different storm structures

Extratropical (ie regular storm) Tropical (AKA Hurricane)

THE PURPOSE OF A HURRICANE

EXCESS HEAT ENERGY

Environment ©  anaaa
www.ec.gc.ca




How are hurricanes different from a “regular” storm? @

Canadian
Hurrlcm

Extratropical (AKA Frontal) Troplcal (AKA Hurrlcane)_

Christmas Snowatorm
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Life Cycle of a Hurricane
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Life cycle of a North Atlantic hurricane
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Canada’s Problem:

Extratropical Transition - When a tropical storm Canadian
becomes a Post-Tropical Storm e

Wind Pattern Rain Pattern
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“Storm of the Century” -

IN THE NATION

1985

Canadian
Hurricane
Centre

Assoclated Press

MIAMI — Hurricane Glorla, one of the
most powerful storms ever recorded in the
open Atlantie, spared the Bahamas and
headed for the East Coast Wednesday as it
spun across the sea with 150 mph winds.

Officlals In coastal states began taking
precautions, and compers were evacuated
from one coastal island. A hurricane watch
was posted for North Carolina’s vulnerable
barrler islands and parts of Virginia and
South Carolina,

“Some place along the East Coast of the
United States is going lo be threatened by
this storm, and very quickly," If the storm's
path doesn't change, said Nell Frank, direc-

lor of the National Hurrleane Center In near-
by Coral Gables,

Frank sald that even If Gloria's winds
weaken before landfall, which could come
by Friday at a site yet uncertain, it might at-
tain such a fast forward speed that it could
be just as dangerous because there would be
less time to evacuate,

At 8 p.m. EDT, Gloria's eye was near latl-
tude 27.5 north, longitude 73.5 west, or about
550 miles south-southeast of Cape Hatteras,
N.C. It was moving northwest at 15mph and
was expected to turn northward and in-
crease its forward speed.

Gloria did not make an expected turn, in-
creasing the threat to the Carolinas, the
weather service said.

A hurricane watch was posted from Edls-
to Beach, just south of Charleston, S.C., to
Cape Henry, Va,, ineluding North Carolina’s
Outer Banks. A campground on Ocracoke
Island, a short ferry ride from Cape Hatle-
ras, was evacuated Wednesday morning,
and residents of Ocracoke and Portsmouth
Islarkds were asked to leave.

Even with the storm so far away, tides at
Cape Hatteras were about a foot above nor«
mal

Gloria was classified as a “borderline”
Category 5 storm on a scale that rates hurri-
cane strength from 1 to 5, said Hal Gerrish,
a forecaster at the hurricane center, A Cat-

egory 5 hurricane is capable of (g
damage. h [ o
_m.:.::mm

Making Way
Gloria

Hurricane Gloria raging off East Coast

A Category 4 storm has winds belween
131 mph and 155 mph, and storms with high-
or winds are classified Category 5. Howey-
er, Gerrish said Glorla was classiffed
Category 5 because Its low central baromet-
rie pressure, which pulls in the wind, fue-
tunted above and below 2717 inches, the
threshold for that category. .

Only two hurricanes of that strength have
ever been known Lo hit the United States.

Frank cautioned that hurricanes often
plck up forward speed as they move north-
ward over colder water and that Glofia
aould weaken to a Category 3 bul cause as
much damage moving 50 to 60 miles an hour
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In Canada: Gloria was relatively low damage... @
................. but definitely high impact! Canadian

Hurricane
Centre

Canadian Hurricane Centre

« Planning began 1985

« Began operations in 1987

» Specially trained forecasters

* New Certification program
 Junior CHC forecasters
» CHC Forecasters
» Senior CHC forecasters

° SeVera! landmark apd Hurricane Forecaster Training Miami
damaging storms since 1987
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Why the concern in Canada?

Intense Rainfalls

PT Harvey ’99, PT-Gabrielle "01,
Frances 04, Chantal '07,
Cristobal & Hanna ‘08

Winds of hurricane force in Summer/Fall

Hortense '96 > 120 kmv/h, Gustav ’02
>120kmv/h, Juan '03 > 150 km/h,
Florence '06 >130 km/h, Noel '07
> 140 km/h

Extreme Wave Heights
Oct. ’91~30m, Luis ’95~30m,
Danielle '98~27m, Noel ’07~26m
Damaging Storm surges
Unnamed 00 ~1.6m,
Juan’03 ~2.0 m

Trogical ycivae Histoy

v - e .
"Environment Canada

Canidian
Hurricane
Centre

www.eCc.gc.ca



Our partners in Emergency Management.. @

Canadian
Hurricane
Centre

Canadian Hurricane Centre

» Very close working
relationship with emergency
management officials

e Through Warning
Preparedness Meteorologist
program we train and
exercise on a regular basis

« Seasonal prep briefings
o Regular briefings during .anern cmerency vansgemen
events .

Hazards: Storms with time

* Relocation the Joint T

emergency Operations
Centre

Emergency
Management

Environment Canada
www.ec.gc.ca



..and our partners in the media @

. . Canadian
Canadian Hurricane Centre Hurricane

» Dedicated media room with Centre
direct plug-in facilities

» Seasonal forecast briefings

» Media workshops

» Special media technical
briefings during actual events

ARE YOU READY"
3£_‘L'f’" | \i, J_

Environment Canada
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Extratropical Transition: A closer look @
Canadian

Hurricane

Trapical Cyclone Return Period (yrs): Centre
Extratropical Phase Only
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important for  «l.
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Extratropical Transition: Canada’s Problem
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Extratropical Transition: Canada’s Problem

o 2 \ W at 15 km/h
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Extratropical Transition: Canada’s Problem

L

Rain
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Extratropical Transition: Canada’s Problem

ricane
sentre

NW at 20 km/h
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Extratropical Transition: Canada’s Problem

ricane
centre
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Extratropical Transition: Canada’s Problem

'EIHEH 86382 55’%“
A P.._,__-:‘f-.'ffl I ; rmam
) i centre

I NE at 45 km/h
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ET Transition: Canada’s Problem

ﬁdian
ricane
-entre

E at 50 km/h

Rain
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Extratropical Transition: Canada’s Problem @

Canadian
Hurricane
What weather hazards accompany these storms? Centre
Tropical Stage Transitioning Stage Post-Tropical Stage
« Damaging winds on « Damaging winds » Possible damaging
both sides mostly on the right of winds to right of track
e Heavy rain/flash track but depends on »  Heavy rain/flash
flooding on both sides stage of transition flooding to left of track
«  Storm surge/flooding * Heavy rain/flash «  Storm surge more
« Large Waves/pounding ﬂOOdlng mostly ahead likely near and to right
o of and to left of the of track
track but it depends on .
* Tornadoes the stage of transition Kl aTevaves

« Storm surge

 Potential for very large
waves

Environment Canada
www.ec.gc.ca




Extratropical Transition: Canada’'s Problem @

Canadian
Trapped Fetch Wave — How BIG can these waves get? Hontsaus
Trapped Fetch Wave

» On occasion a particular
phenomenon can give rise to
extreme wave heights L.

» Meteorologists at the (CHC)
have investigated the problem

of waves that are ‘trapped”
within a weather system

< Waves move in harmony with a A, L
storm, allowing waves to build e I  ——
to enormous heights | o

Lopynght (¢ = U9 The Hattax Herard Dmned

1 From Halifax Chromcle Herald,
August 2009

1ada
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Fetch moving
much faster
than waves

Mid- latitude
systems




Fetch moving | Waves moving
much faster much faster
than waves than fetch

Mid-latitude | Tropical storms
systems in the tropics




Fetch moving
much faster
than waves

Mid-latitude
systems

Waves moving
much faster
than fetch

Tropical storms
in the tropics

Some waves
in harmony
with fetch

Strong wind
systems in
mid-latitudes




Fetch moving
much faster
than waves

Mid-latitude
systems

Waves moving
much faster
than fetch

Tropical storms
in the tropics

Some waves
in harmony
with fetch

Strong wind
systems in
mid-latitudes

Perfect
Waves-Storm
Resonance

The REAL
“Perfect Storms’

9




How big can waves get?

Canadian
v Hurricane
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HURRICANE LUIS | ey
September 10-11 1995 -5

Sept.11-.01Z

Max Reported
Sig. Waves

QBIL= 17+ metres
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Hurricane Season 2009 in Review

Summary:

* 9 Named Storms

* 3 Hurricanes

» 2 Major hurricanes
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OEPLATMENT OF COMBERDE, MATIIMAL WEATHER SERVICE

MOATH ATLEAMTIE HUSRCARE TRACHIRG CHART [
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Canadian
Hurricane
Centre

Tropical Storm Force Wind Speed Probabilities
For the 120 hours (5 days) from 2 AM AST Fri Aug 21 te 2 AM AST Wed Aug 26
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Probability of tropical storm force surface winds (1-minute average »= 39 mph) from all tropical cyclones
4% indicates HURRICAME BILL center location at 2 AM AST Fri Aug 21 2009 (Ferecast/Advisory #24)
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The challenge of communicating
uncertain risk Nt

Centre

blocks the way aswaves slam into Cow Bay Road in Cow Bay, N5, Sunday
" The Canadian PressiTim Krochak)

L=
- 1
-navy.mil/sat products |
Graari=9 I.HWI 31\.1:"291 i
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Hurricane Bill Post Storm Analysis

Hiericang
§ HURR Bill 2009 Trock and SST re

* Billbecame a tropical storm on ol T J'.*’i 63 f‘ :z
August 151, 2009 5 &S E/ é,

50N 1 i 26
« Upgraded to first hurricane of I - | i Z:GWCfmzﬁf“ 2
the season hurricane on August ot 12”T°A“924 ; 02 it N
17th, 2009 ' ' 0

40N
« Continued strengthening to _ - :
reach Cat 4 with winds 213 km/h 3N
on Aug ust 19th, 2009 N .

: : S O Tropical Depr.. ?

* Bill tracked just south of Nova 5 6 :Tropicu:l i i
Scotia as a strong Cat 1 2o | Yl :
hurricane on August 239, 2009 CAuo @ sk o |

20N 1= 08 : o B -
» Bill continued to track through F‘w YRS § @ (<35 k) gﬁ:@ |
NL then across the Atlantic as a i\, ; .V - wumu 15' i \{v« 15

. f . o n f : g o Wy

Post-Tropical storm . /}L\ gl pucag” g 3 5 i J )

J5W 70N 65W  60W 55W S0  45W  ADW  35W  30W  25W  20W 15K 1OW 5'|\' 0
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Hurricane Bill Post Storm Analysis
HURR B|II 2009 Trock and SST

CHC Operations

I 18UTCAug26 f
- Canadian Hurricane Centre son | | N
S : _ |l
(CHQ) began issuing hurricane m & 2 |
bulletins every 6 hours on s08 /M W o

Thursday August 20th at 9:00 am
ADT

» CHC increased frequency to
every 3 hours on August 22nd at
9:00 pm ADT

* First first public warnings for
Nova Scotia were issued at 5:00

. ] . : g
"\ : : : i i 24
12UTCAug24 - 12UTCAw2s: \1\ 55

20

O Tmpmul Depr

am ADT on Saturday Ej Tropcal Starm .
; , 8

» Hurricane watches and Tropical = 9 torkoe |
Storm warnings were issued 20n - @ P (5-fore e
along the Nova Scotia coast and : ® PT(<35 LI
through south eastern 15N o N
Newfg undland X P mUTCA"m e\

10N //’/f il 12 UTCAUQ 7. e @ XL —

W T0W 65 sdw 55 SOW  45W  40W  35W  30W  25W  20W  15W  10W  SW O
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Hurricane Bill Post Storm Analysis

Canadian
Approx. Distamn 3
— | Hurricane BILL
What was S 2 25 el Tuesday August 18, 2009

5 PM EDT Advisory 14

M3 TPCiMational Hurricane Center
ex peCte @ Current Center Location 16.6 N 522 W
Max Sustained Wind 110 mph
Current Movement WHW at 16 mph

» 5 days out NHC in Miami first had -
the cone of error entering the it v 10
Maritimes (S, Potential Day 1-3 Track Area

€2 Potential Day 4-5 Track Area

» Expected arrival time was late
Sunday at strong Category 1
strength

Environment Canada
www.ec.gc.ca



Hurricane Bill Post Storm Analysis

What was
expected

» About 3 days before expected
impact CHC issues first bulletin
on the storm

» Expected a strong Category 1
hurricane to track south of Nova
Scotia on Sunday the 23

* Also expect the storm would be
close to beginning extratropical
transition

» Too early at that stage to be
more specific on weather
conditions

. . X,
Enwrorend Carade e e o
Canadian Huriczna Ceniee ", ', .
Tapizal Cyclore Ieformalion ks = o
lggued: .31 pe ADT AUZ 20 2003 3
Shwiranrzirent Canaca
Zeire canaclizn de pravisior ' ouragan B

Irmomnaion de tempess trapicals
Emiga: F0hE1 haa Iz 20 anwd 2004

Environment Canada
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Hurricane Bill Post Storm Analysis
Canadian

What was Hurricane

Ersrarmers Canaca o g::?:u&s&:; '

Canadizn Hamizane Canle & s 3
Trapical Cyrlang Informalior s Torpek e
ex e ‘ e leauad: 255 po SOT Aug 21 2003 ke
et ottt ly -7 RLEN
Entironreriest Canzda | FeabTa ml SR
Cerde canadisn d8 Ao o DuragE e ek posh Tk

Infnrnaztion de lemaale ropicala
Emige; 1£h55 Faa le 21 aodl 2009

» 48 hours CHC consistent with
previous forecasts and NHC
forecast

* W

» Expected a Category 1
hurricane to track just south of
Nova Scotia on August 231

» Began talking about specific
conditions for Nova Scotia:

«  “WINDS POSSIBLY
EXCEEDING 90 KM/H’

«  “RAINFALL AMOUNTS OF
UP TO 100 TO 150 MM’

«  “SIGNIFICANT WAVES
HEIGHTS OF UP TO 12
METRES”

Environment Canada
www.ec.gc.ca



Hurricane Bill Post Storm Analysis

What was expected

» 24 hours before expected
Impact — still little change in the
forecast track and intensity

» Solid Category 1 hurricane to
track south of Nova Scotia on
Sunday August 23

* Rainfall warnings (50 mmin 24
hours) were issued for eastern
NS and Cape Breton by 5 am
Saturday

» Hurricane Watch was issued for
eastern NS and Cape Breton by
mid morning on Saturday

* 4 PM Tropical Storm Warning
issued for eastern NS and CB
with Hurricane Watch still in
effect

Environment Canada

_ Envrormart Canaga . 8 Rl
Camadizn Hamicane Canlre Y Trxkal S
Trapleal Cuclane Infornahar k) o Tergak o
lssuad: & 55 pa AOT Aug 22 2003 \x , & Hutician
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Eniranraniet Canadn Ll Pk laa e S
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Hurricane Bill Post Storm Analysis @

Canadian
What was expected — 24 hours before the  Huricane

Centre
event

* “TROPICAL STORM WARNINGS ARE IN EFFECT FOR PARTS OF NOVA
SCOTIA WITH WIND SPEEDS OF 65 KM/HWITH GUSTS TO 90”

* ‘HURRICANE WATCHES ARE CONTINUED FOR EASTERN MAINLAND
NOVA SCOTIA AND SOUTHERN CAPE BRETON WITH POTENTIAL WIND
SPEEDS OF 120 KM/H WITH GUSTS TO 140”

« “A COMBINATION OF STORM SURGE AND HEAVY SURF ALONG THE
ATLANTIC COAST OF NOVA SCOTIA IS EXPECTED. WAVES COULD REACH
8 METRES IN SOME LOCATIONS. THESE CONDITIONS MAY LEAD TO
SHORELINE EROSION AND DAMAGE TO DOCKS AS WELL AS GENERATE
DANGEROUS RIP CURRENTS AT LOCAL BEACHES. IT IS WORTHY TO NOTE
THAT SPRING TIDES ARE OCCURING OVER THE WEEKEND..INCREASING
THE THREAT OF COASTAL FLOODING.

Environment Canada
www.ec.gc.ca




Hurricane Bill Post Storm Analysis

Summary of what was expected — “The
Biq Picture”

Amherst Daily

« Category 1 Hurricane tracking i News
northeastward and paralleling the Atlantic m
— _.

Coast of Nova Scotia AHESTIS.  WWWAMHERSTOAILYCOM

« Rainfall of 50 to 100 mm (with local ey

pockets up to 150 mm possible) e | RS
SYNOPSis|

« Winds on the left side of the track to be et

in the 50-70 km/h range with gusts in el

excess of 90 km/h

» Winds on the right side of the track to be
as high as 120 km/h with higher gusts

possible
- Large, dangerous surf all along the Tzl
Atlantic Coast of Nova Scotia ||

Environment Canada
www.ec.gc.ca




Other media coverage...... @

Canadian
Hurricane
Centre

* 3 days prior to event one national television channel
showed track going through Bay of Fundy

e Some forecasts talked about 180 km/hr winds
impacting NS

* On-air meteorologist stating the storm would as bad
as hurricane Juan

Environment Canada
www.ec.gc.ca
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Hurricane Bill Post Storm Analysis
Canadian
Hurricane
Centre
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Hurricane Bill Post Storm Analysis

Canadian

What Actually happened: Huviaane

o : E Envi t Canada Envi t Canad
Total Precipitation from Hurricane Bill, Aug 23-24 2009 L B St
Précipitation totale de I'ouragan Bill, 23-24 aoat 2009 Atlantic Climate Centre Climatologique
Centre de I'Alantique
Rainfall ol __ s .
| ) v = : / = g

* Generally 50 mm

Total Precipitation

tO 70 mm lipitaticmmu
« No pockets of 4
above 100 mm o ’
measured on land 77— \.
//f__/ﬂ“"“ b 40

/ S

™~ 20
u,

S
3M18Z 970 mb 70 kts

b,
) oyl : 3
__ Track of Hurricane "Bill ,./ f \\ o \ FPraliminary Data August 2000
Trajectoire de 'ouragan "Bill* bt Donndes préliminaines aodt 2009
.

Environment Canada
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Hurricane Bill

Latitude

=70 —85
Longitude

AvHRR 3 Channel Color Composite
NCAA—1T AVHRR Z003 Aug 223 14043 UT
Daytime: R=C1 G=CZ B=—C4

wyright @ 2008 by the Ocean Remote Sanaing Group, Johna Hopkina Univaraity spplied Phyeice Laborgtory, 18:02:48

—60

Hurricane Bill

Latitude

-85 —60 —55
Longitude

=70

LYHRER 5 Channel Color Composite
NOAA—15 AYHRR 2008 Aug 23 18:30 UT
Daytime: R=C1 G=C2 B=-C4
C_umht_t}_ZClDﬂ_ by the Qeean Remcta Senging Group, Johna Hopkina Untersity Applied Physice Laborgtory, Z1:03:18



Hurricane Bill Post Storm Analysis
What Actually happened:

Winds

» Peak wind gusts
exceeded 90 km/h all
along the Eastern Shore

» Slightly less over Cape
Breton

 Gusts in the 70-80 km/h
range in northern NS

* Duration of the
strongest winds mitigated
damage (30-90 minutes)

Canadian
Hurricane
Centre

Environment Canada Environnement Canada

Maximum Wind Gusts (km/h) from Hurricane Bill August 23-24,2009 %[ St Reno

Atlantic Climate
Centre

Rafale maximum de vent (km/h) de I'oregan Bill 23-24 aoit 2009
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Hurricane Bill Post Storm Analysis @
What Actually hagpened

Waves /\ / 2

* Maximum sig waves ¢
of 14 m +

» Peak wave height of
24.5 m (75 feet)

* Peak wave of 14 m at
mouth of Halifax
Harbour



Hurricane Bill Post Storm Analysis )

Conclusions Canadian
Hurricane
» Most of damage-causing weather parameters (wind, rain, Centre

waves and storm surge) observed with hurricane Bill fell
within the forecast values

Duration of strongest winds was short and likely mitigated
the damage

- Timing of ET Transition played a role in rainfall amounts and §
observed wind speeds

» Media attention may have contributed to a heightened
awareness (although in many ways perhaps not a bad thing)

 Track was extremely well forecast — beyond the science’s
current capabilities even

» Had the storm made landfall, impacts would have likely
been worse than expected

Environment Canada
www.ec.gc.ca
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1 . - Canadian
Now that Hurricane Bill has come and Hurricane

: : : - Centre
gone without loss of life or serious injury
some are now criticizing weather
forecasters and the news media for crying

wolf on Bill.”

Local News anchor, Halifax
Leading into an interview with NS Minister
responsible for Emergency Management

Environment Canada
www.ec.gc.ca




Tropical Storm Danny Post Storm Analysis

Overview

* Discussed rainfall in 50-100 mm
range over 48 hours prior to onset

* Winds up to 90 km/h Total Preciphation Aug 28-30, 2009 NATIONAE} POST

Précipitation totale 29-30 ao0t 2009 S SIMEIC M0 N0 WTEC LD DTG MIS |) QES 0 RO MW cusn IR

» Wind and rainfall warnings T G e
paterial emamameria 5. (] TUECH Frors Hatioral Bk
- 8o
What happened? ey
! 8 NEWS

» Very heavy rain from New England to
southern Maritimes

= Danny leaves rfsufHarmmEsmaked : .
: ?“1.1,.3.“”.“.r cramintine | —

i %“”W“wmmw T e
e Over 120 mmin Grand Manan o st e el o, || S
f,‘am iy ai 2 Hoa Bewtin campgremed rrih ol Hakbas i v Soabing LOBVES soes Cunatn

wene counting. thelr keses 6 @ mer Sevopeonr overnighe el S — I-I'Tll-_!__f‘l_-m-llt
ihetr irallers fimded Bame 100 neliweires s devn inall H:ILi‘ THIS o
e of I oermigie, wm e unesperting canipers.

Tiil
By g The ey Mo Wille Fived swelle] Wy over e gwires,
e sorse e sranded peElte Wi Fete.

* Flooding in several locations

TWaer]wasup o e bipy =l Mkl My, logeg g A TEDTORRCS
trader tere. "1 ke i v oot b 1 o' koew v My

Media quotes after event

“We were not prepared for this”
“Nobody saw this coming!”

“Ilknew it was coming but | didn't know
it was going to come this quick.”

Environment Canada
www.ec.gc.ca




The challenge of communicating ~ €)
uncertain risk Canadian

Hurricane
Centre
Summary

« Communicating uncertainties involving risk
IS very complex

* Numerous factors can affect what people
hear and understand

« Complexity is heightened when conflicting
messages exist

» Coordinated approach helps, unified
message — “authorities have their act
together”

« Hurricane Roadmap Project
http://www.hurrnet.com/

Environment Canada
www.ec.gc.ca
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2010 Atlantic Hurricane Season  €)

Forecast e
Centre
Major
Named Hurricanes Hurricanes
Storms Category 1to5  Category 3-5
National Oceanic and
Atmospheric : - -
Administration (US) 14-23 6-14 3-7
2000-2009 Average 15 7or8 Jord
1951-2000 Average 10 6 20r3

Environment Canada
www.ec.gc.ca




2010 Atlantic Hurricane Season €)

Canadian

Forecast Hurricane

Centre

Why Is the season expected
to be active?

Environment Canada
www.ec.gc.ca




1. Continued active period in multi-decadal cycle

Canadian
Hurricane
Centre

Extremely
Active

Aoy ie=
INormal

MNear-
Normal

Below-
“Normal

2000 Owilook May

Above Normal Below Normal Above-Mormal
1950-1%T0 19711994 1995 presenit
Seasonal Averages: Seasonal Averages: Seasonal Averages:
ACE=131% ACE=TS8% ACE= 160G

10TS, 6.5 H, 3.3 MH BS TS 5H,1.5MH 14.5TS5, 8 H, 4 MH

NOAA®s 2010 Atlantic hurricane season outlook indicates a 70%o proba bility
ofan ACE range 0of 155%0-270% of the median.

" AnACE value above 175% of median reflects an extremely active (also
called hyperactive) season.

Environment Canada
www.ec.gc.ca




2. Warmer water temperatures in tropics

& éT\Jcr’uom:nl Hurru:ljl? CEHEtSNCEp{NWSfNDAA)ﬁ ) ; =§:= c.w.
i-_-. ' Warmer than
normal water
temperature
if this pattern

persists into the
summer, there
will

be an increased

HE‘}!"'I-:)MS 55T Anomaly ( :l below average and (I:l above average. l: 12=JUN=2010 j

— T chance of storm
[ development

Environment Canada
www.ec.gc.ca




3. Water temperatures in the East Pacific Ocean @

Canadian

near equator (El Nino or La Nina) e w—

Centre
Weak xanterad on 03 MAR 2010
S Anomalies {*C)

Above normal
4—
water temp

Below normal
water temp

B 150 120y a0k

Environment Canada
www.ec.gc.ca




Atlantic Storm Names Lists

2009

Ana

Bill
Claudette
Danny
Erika
Fred
Grace
Henri
Ida
Joaquin
Kate
Larry
Mindy
Nicholas
Odette
Peter
Rose
Sam
Teresa
Victor
Wanda

2010

Alex
Bonnie
Colin
Danielle
Earl
Fiona
Gaston
Hermine
Igor
Julia
Karl
Lisa
Matthew
Nicole
Otto
Paula
Richard
Shary
Tomas
Virginie
Walter

2011 2012 2013
Arlene Alberto Andrea
Bret Beryl Barry
Cindy Chris Chantal
Don Debby Dorian
Emily Ernesto Erin
Franklin  Florence  Fernand
Gert Gordon Gabrielle
Harvey Helene Humberto
Irene Isaac Ingrid
Jose Joyce Jerry
Katia Kirk Karen
Lee Leslie Lorenzo
Maria Michael Melissa
Nate Nadine Nestor
Ophelia  Oscar Olga
Philippe  Patty Pablo
Rina Rafael Rebekah
Sean Sandy Sebastien
Tammy  Tony Tanya
Vince Valerie Van
Whitney  William Wendy

Environment Canada
www.ec.gc.ca
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2014

Arthur
Bertha
Cristobal
Dolly
Edouard
Fay
Gonzalo
Hanna
Isaias
Josephine
Kyle
Laura
Marco
Nana
Omar
Paulette
Rene
Sally
Teddy
Vicky
Wilfred




wuit ONly takes one storm!

Canadian
Hurricane
Centre
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