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Overview

* Review of Tropical Cyclones
* Recap of the 2025 Hurricane Season

* Operational Response to Approaching Storms: Resources for
monitoring the evolution of hurricanes

* Outlook for the 2026 Hurricane Season



Basics of Tropical Cyclones
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Basics of Tropical Cyclones

Ingredients for Tropical Cyclone Formation

Building Blocks

e 1. Warm ocean water that is
1. Pre-existing s
disturbance or “spin” @ sufficiently deep (26 deg C)@

2. Location several
degrees north of the @ 2. Unstable atmosphere
equator (temperature goes @
down as you go up)

3. Little change in wind

wind shear) moisture content

speed and/or direction
with height (low vertical 3. High atmospheric @
(relative humidity)




Basics of Tropical Cyclones

Tropical Disturbance Tropical Depression
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A tropical weather system with organized « A tropical weather system with a clear circulation that

thunderstorms originating in the tropics or has maximum sustained surface winds (one-minute
subtropics, having a non-frontal migratory character average) of 62 km/h or less
and maintaining its identity for 24 hours or longer

It may or may not be associated with a detectable
circulation in the wind field




Basics of Tropical Cyclones

Catadid

Tropical Storm Hurricane
' o a \ ‘ “ . ; “<: ? ’\:/' oA o3 .

« Atropical storm has maximum sustained surface * A hurricane has maximum sustained surface winds
winds between 63 and 118 km/h above 118 km/h



Basics of Tropical Cyclones

Tropical Cyclone Return Period (yrs):
Extratropical Phase Only

Post-Tropical Storm
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« Storms that are initially tropical but become non-

tropical » Post-tropical storms are more likely to impact

Atlantic Canada than anywhere else



Basics of Tropical Cyclones

Storm Surge and Waves

Storm direction and speed

Storm movement
in opposite
direction of wind
— motion speed is
subtracted from
the circulation

Circulaﬁon
around the

centre

A

Storm movement
in same direction
of wind — motion
speed is added

to the circulation

Typical location of
strongest winds in
storms entering
CHC RZ

As tropical cyclones
become post-tropical
the heaviest rain
migrates to the left

side of the storm track

Tropical systems by
their very nature
produce extreme
rainfall rates

Sometimes some
heavy brief
showers can be
found on the right
side of the track,
ahead of the
storm

“Atmospheric
Rivers” can extent
1000s of km from
a tropical cyclone
and cause
significant
flooding even
though the actual
storm is far away

Storm surge
can also be a
major problem
to the left of the
track when the
storm crosses
an east or
north-facing
coast line

&

Caused primarily by
force of wind blowing
across water surface




Basics of Tropical Cyclones
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Basics of Tropical Cyclones

Extratropical Storm

Storms of tropical origin
impacting Canada

.-

ouver

ﬁqL_osAnggles, i ?
o y

UNITED
STATES

e

s -

\\E«"ii’%
SN

t'-_):‘ Q.:\ L
-

“\

Catuedd







2025 Atlantic Hurricane Season Review

2025 Atlantic Tropical Cyclone Season

May Predictions Actual

Named Storms: 13-19 13
Hurricanes: 6-10 5

Andrea

Barry Imelda
Chantal Jerry
Dexter Karen

Lorenzo
Fernand




2025 Atlantic Hurricane Season Review

2025 Hurricane Season Timeline

Earry |
Chantal Dexter
B Erin
rnand
B Gabrielle
B Humberto
| Imelda

| Jerry

Karen

Lorenzc )
- MIClsSSqa

July August September October  November

Peak Storm Intensity

Tropical Storm Hurricane B Major Hurricane



2025 Atlantic Hurricane Season Review
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/ : « 2 Storms of tropical origin had minor impacts in
Canada

» Melissa was the strongest storm of the season
and tied for the strongest ever in the Atlantic
(306 km/h)

« Over $12B USD in damage
S - « 125 fatalities
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2025 Atlantic Hurricane Season Review

Atlantic Tropical Cyclone Land Impacts

Barry
Mexico

8 direct deaths from
flooding and rough
surf in Mexico

Post-Tropical Gabrielle
Azores

Hurricane-force wind
gusts in the Azores

Chantal | AP Imelda
Carolinas \ N Bahamas & Bermuda

2 flooding fatalities
in Cuba




2025 Atlantic Hurricane Season Review

2025 Atlantic Major Hurricane Landfalls

Cat. 5 Melissa | New Hope, Jamaica Cat. 3 Melissa | Chivirico, Cuba
October 28, 2025 October 29, 2025



2025 Atlantic Hurricane Season Review

Atlantic Rapid Intensification

Category 5 Category 4 Category 5

Category 5

Erin Gabrrielle Humberto Melissa
139 km/h in 24 h 93 km/h in 24 h 102 km/h in 24 h 102 km/h in 24 h
194 km/h in 72 h

13 fatalities due to

flooding and high surf O3 fatalities across
the Caribbean



2025 Atlantic Hurricane Season Review

Hurricane Melissa

Hurricane Melissa Impacts*

45 fatalities
$8.8 billion (USD) in damage

Haiti | 43 fatalities

Jamaica

Dominican Republic | 4 fatalities

Cuba | 1 fatality
*As of 25 February NHC Report

Atlantic Tropical Cyclone History
Tied for strongest maximum sustained winds (306 km/h)
Tied for strongest landfall (296 km/h)
Tied for 3" lowest minimum central pressure (892 mb)
2"d [owest landfall pressure (897 mb)
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28 Oct 2025 16:52Z - NOAA/NESDIS/STAR GOES-19 - Band 13
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Operational Resources and Procedures

National Hurricane Centre - Miami Canadian Hurricane Centre - Halifax

WORLD METEOROLOGICAL ORGANIZATION
Regional Association IV (RAV) Coordination

/\ < Detailed information from CHC

starts about 72 hours BEFORE the
storm crosses this line
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NHC is the Regional Specialized CHC provides Canadians with
Meteorological Center (RSMC) for the WMO meteorological information on hurricanes,
RA-IV tropical storms and post-tropical storms




Operational Resources and Procedures

Canadian Hurricane Centre
Hurricane Action Timeline

— * CHC EM Briefings begin * Previous
B I?"' ?’f » Full CHC desk activation activities continue * Previous activities
FGHIN.. K10 * Regular CHC products issued + Watches issued continue
%t;teflne"tl:s:"fd (Track, Info Statements) * Briefing * Warnings adjusted
I any sc ’ihuE:II * GOC and other frequency can be as required
panningw teleconferences increased

é) ' Previous

T4 © 42 2 st

continue

* Monitor * Previous activities : g g
s X * Previous activities * Pre-impact stage
* Preliminary * Prelim. Info continue continue 5 WPpM may g

discussions Statement issued * EMOs hold
_ ST BR * Watches upgraded
Mth .EM + Schedule CHC EM provincial briefings to Warni:ggs as P,o'\,ﬁ:,ﬁ:fecfmre
officials Briefings as required required

&t ©
T-48

T-96 T-72

Other concurrent CHC Activities as storm approaches: Media Technical Briefings, internal briefings with other ECCC forecast
offices, internal logistics planning, senior management briefings, external briefings for oil industry interests




Operational Resources and Procedures

« Track area map presents probable Average Track Forecast Error

the storm will pass — impacts likely

(67%) locations where the centre of
IIIIIIIIIIIII 2/3 Probability
Circle (km)

beyond the cone

a,E S D 12 46

_ = 24 72

| Potential track | | 4 & A 36 91
area A ‘ 48 115

60 143

&y 72 176

o6 248

L 120 370

Overall, the cone is about 4
to 8% smaller in 2026
compared to 2025




Operational Resources and Procedures

Experimental Cone of Uncertainty for 2026

First adjustment: Using along- and cross-track errors instead of absolute errors

Along-Track

Absolute Error
Error

Cross-Track




Operational Resources and Procedures

Experimental Cone of Uncertainty for 2026

Second adjustment: Using 90% errors instead of 67% errors

Along-Track
Error

Cross-Track



Operational Resources and Procedures 9

Experimental Cone of Uncertainty for 2026

Cone comparison using the absolute errors vs. along/cross-track errors

Operational Circle Cone Experimental Ellipse Cone
(67th percentile of absolute errors) (90th percentile of along- and cross-track errors)

| Note: The cone contains the probable path of the storm center but does not show i Note: The cone contains the probable path of the storm center but does not show @

the size of the storm. ardous conditions ccur outside the size of the storm. Hazardous conditions cur outside of the cone.

Tropical Storm Milton Current information: X Forecast positions: Tropical Storm Milton Current information: X Forecast positions:
Saturday October 05, 2024 Center location 22.9 N 95.1 W @Tropical Cyclone  © Post/Potential TC Saturday October 05, 2024 Center location 22.9 N 95.1 W @Tropical Cyclone O Post/Potential TC
10 PM CDT Advisory 3 Maximum sustained wind 45 mph Sustained winds: D < 39 mph 10 PM CDT Advisory 3 Maximum sustained wind 45 mph Sustained winds: D «< 39 mph
NWS National Hurricane Center Movement NNE at 5 mph S 39-73 mph H 74-110 mph M > 110 mph NWS National Hurricane Center Movement NNE at 5 mph $39-73mph H 74-110 mph M > 110 mph
: Warnings: S
Potential track area: B rmeans Waidh I umizane Warning Current wind field estimate: | | potential track area: JURAOTOR: . < Wakdh i Warig Current wind field estimate:
Day 15 Tropical Storm Watch Bl Tropical Storm Warning -’;“"',"""’S (—=ow1s Tropical Storm Watch Il Tropical Storm Warning -:_‘“"‘“"‘;
ZZ Hurricane Watch & Tropical Storm Warning Yopical Shorm ZZ Hurricane Watch & Tropical Storm Warning ‘ Tropical Storm




Operational Resources and Procedures

Experimental Cone of Uncertainty for 2026

Cone comparison using the absolute errors vs. along/cross-track errors

[Note: The cone contains the likely b‘Tth of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

-

Inner (red) cone: Circle cone
Outer cone: Ellipse cone

Tropical Storm Henri Current information: X Forecast positions:
Friday August 20, 2021 Center location 30.2 N 73.1W Tropical Cyclone ) Post/Potential TC
5 AM EDT Advisory 18 Maximum sustained wind 65 mph Sustained winds: D <39 mph
NWS National Hurricane Center Movement WNW at 9 mph S$39-73mph H74-110 mph M> 110 mph
Watches: Warnings: .
Likely track area: Hurricane Watch I Hurricane Warning Current wind fleld estimate:
: : I Hurricane
Day 1-5 Tropical Storm Watch Il Tropical Storm Warning Tropical Storm
ZZZ Hurricane Watch & Tropical Storm Warning P




Operational Resources and Procedures

Impact-informed Alerting

(® YELLOW
« Hazardous weather may cause damage, disruption, or health impacts.

» [mpacts are minor, localized and/or short-term.

* Yellow alerts are the most common.
{> ORANGE

« Severe weather is likely to cause significant damage, disruption, or health impacts.
* |mpacts are major, widespread and/or may last a few days.

« Orange alerts less common.

* Very dangerous and possibly life-threatening weather will cause extreme damage

and disruption.
» |mpacts are extensive, widespread and prolonged.
* Red alerts are rare.

Statementis: Information about a weather event or phenomenon that is potentially
significant or of interest. Stay informed.



Operational Resources and Procedures

CONFIDENCE

Weather Alert Matrix

Very High

= Colour will be determined by an
- assessment of potential impact and

High

confidence of forecast occurrence using
this risk matrix:

= Red alerts occupy only one square in the
matrix, but yellow and orange fall in a

range of combinations of impact and
confidence.

Moderate High Extreme

* |[mpact and confidence levels will be

IMPACT Indicated in alert products

Escalating colour indicates higher risk.




Operational Resources and Procedures

Impact and Confidence Levels

Impact Levels

CONFIDENCE

Day to day activities not affected
Minor, highly localized impacts possible
Warnings not issued

IMPACT

Forecast Confidence Levels

Unlikely or uncertain

Limited disruption to daily life anticipated
Some damage/impacts

Relatively quick recovery, normally less
than a day

Possible

Probable

Disruption to society expected
Major damage/impacts
Recovery could take several days

Highly Likely

Confidence is based on several sources,
including model output, trends, historical

Major, prolonged disruption to society
expected

Widespread, extensive damage/impacts
Lengthy recovery period

model performance, etc.




Operational Resources and Procedures

Risk-Tiered Alerting (RIiTA)
Example for Fiona in 2022

UPDATED ALERT TITLES

Alert titles will include the colour levels to help improve risk
communication.
/l
“ e

Hazard Alert type

4 L 4

Previously: A TROPICAL STORM WATCH (BARRY) 2 _'1 ,/_— | e __
A HURRICANE WARNING (ERIN "’ - g7

) |
AT 4
J A
N S S A\
! iy dv s g
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L1/ A
— X
\ A
y
4
\

Colour level Alert type Hazard

3y 3

4

A  YELLOW WATCH - TROPICAL STORM (BARRY) D

Current:
A ORANGE WARNING — HURRICANE (ERIN) }




Operational Resources and Procedures

CHC and NHC will also be
collaborating to add inland
tropical storm and hurricane
watches and warnings to the
NHC website

Note: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

C R OP\AL A o YN TV 0L CCoW COC\A ATO\AS P 190 ATt
©B5’W K 80°W  »~T75'W 70°W 65°W 607W 55°W S50°W. 45tW 40°W

Post-Tropical Cyclone Lee Current information: X Forecast positions:
Saturday September 16, 2023 Center location 41.8 N 66.0W @ Tropical Cyclone Q) Post/Potential TC
5 AM AST Advisory 44 Maximum sustained wind 80 mph Sustained winds: D < 39 mph
NWS National Hurricane Center Movement N at 25 mph S$39-73mph H74-110 mph M> 110 mph
Watches: Warnings:
Potential track area: Hurricane Watch [ ] Hurgrlcane Warning Current wind fleld estimate:
: B Hurricane
Day 1-3 Tropical Storm Watch Il Tropical Storm Warning Tropical Storti
ZZZ Hurricane Watch & Tropical Storm Warning P







2026 Atlantic Hurricane Season Outlook

Factors Affecting Atlantic Hurricane Season

Active
Colder Water= fewer storms weather
coming off

Warmer Water= more storm .
Africa

Colder Water= less windshear
over Atlantic

Warmer Water= more windshear
over Atlantic




2025 Atlantic Hurricane Season Outlook

03 Jun 2026

05 Juin 2026

Glohal sea surface anomaly and snow cover Anomalie de la température de la mer et épaissanr de la neige

Bea swrface ternperatre anomaly § Anormalie de la températire de la mer (2

| I I ] I
-204030-25-20-15-100500 0510 15 20 25 30 40 50

Soow depth / Ep algseur de la neige [ cim)

1 |
10.0 s0.0 100.0

Uncovered sea ice
E Glace marine a découwvert

Climatologie 1992-2011 Climatoloqgy

b |

Environment and Environnament et
Climate Change Canada Changement chmatique Canada




2026 Atlantic Hurricane Season Outlook

Model Predictions of ENSO from May 2026

= COMBINED AVG

DYN MODELS:
® AUS-ACCESS
BCC DIAP
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= MetFRANCE
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Weak El Nino <al T STAT MODELS:
BCC_RZDM
& CPC MRKOV

CSU CLIPR
 IAP-NN
NTU CODA

0 TONGJI-ML
'} UCLA-TCD
UW PSL-CSLIM

Water temperature
trend in the
equatorial Pacific

Nino 3.4 SST Anomaly (°C)

Uw PSL-LIM
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mm STAT AVG
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=] /v AUS-RELATIVE
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2026 Atlantic Hurricane Season Outlook

Sea Surface Temperature Anomaly Outlook

CANSIPS [M] 1.0° Init 00z 1 jun 2026 « SST Anomaly (*C)

Valid: Aug/Sep/Oct 2026

™ 90°W 80°W 7 60°W

S

CWEsROABELL

Climo: CanSIPS M-climate 1981-2010

200W

© 2026 Data Source: Environ:

0w

10°S

ment and Climate Change Canada

9585 -7 65 6 55 5 45 4 35 325 2 -15-1 05 005 1 15 2 25 3 35 4 45 5 55 6 65 7 8 9

Max: 3.9 « Min:-2.6

August — September —
October 2026

Water temperatures are
projected to be near to
above normal during the
peak of the season

Weather Bell



2026 Atlantic Hurricane Season Outlook

2026 NOAA Hurricane Season Outlook

8-14 Named Storms
(Average 14)

3-6 Hurricanes
(Average 7)

1-3 Major Hurricanes
(Average 3)




2026 Atlantic Hurricane Season Outlook

NOAA Seasonal Forecast Performance
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2026 Atlantic Hurricane Season Outlook

Average
Response e
Zone Storms

Number of storms each year in the Atlantic Basin
and CHC Response Zone

30 m Total - Overall Atlantic m Total - CHC Response Zone

25
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2006
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2026 Atlantic Hurricane Season Outlook

Il catesory 5

ategory 4

Category 1

Tropical Storm




Catadid

2026 Atlantic Hurricane Season Outlook

Colorado State University Experimental Landfall Probability

Average Hurricane 2026 Hurricane Difference

Probability Probability
Nova Scotia 27% 21% -6%
Newfoundland and Labrador 16% 1% -5%,
New Brunswick 8% 59, -39,
Prince Edward Island 6% 4% .29/

Canada 29% 21% -8%



2026 Atlantic Hurricane Season Outlook

2026 Atlantic Tropical
Cyclone Names

Arthur Hanna Omar
Bertha Isaias Paulette

Cristobal Josephine| Rene
Dolly Kyle Sally
Edouard Teddy
Fay ‘Marco | Vicky

Gonzalo Nana | Wilfred
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HURRICANE |
PREPARED 4

....it only takes ONE

storm to make it a
bad year!

Bob Robichaud
Canadian Hurricane Centre



Questions
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