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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

INFLOW INFLOW

OUTFLOW OUTFLOW

E

Y

E

W

A

L

L

E

Y

E

W

A

L

L

SINKING

MOTION

EYE

Warm Water

UPWARD

MOTION
UPWARD

MOTION



Basics of Tropical Cyclones

1. Pre-existing 
disturbance or “spin”

2. Location several 
degrees north of the 
equator

3. Little change in wind 
speed and/or direction 
with height (low vertical 
wind shear)

Building Blocks Fuel      
1. Warm ocean water that is 

sufficiently deep (26 deg C)

2. Unstable atmosphere
(temperature goes 
down as you go up)

3. High atmospheric 
moisture content 
(relative humidity)

Ingredients for Tropical Cyclone Formation



Basics of Tropical Cyclones

Tropical DepressionTropical Disturbance

• A tropical weather system with organized 
thunderstorms originating in the tropics or 
subtropics, having a non-frontal migratory character 
and maintaining its identity for 24 hours or longer

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

• A tropical weather system with a clear circulation that 
has maximum sustained surface winds (one-minute 
average) of 62 km/h or less



Basics of Tropical Cyclones

HurricaneTropical Storm

• A tropical storm has maximum sustained surface 
winds between 63 and 118 km/h

• A hurricane has maximum sustained surface winds 
above 118 km/h



Basics of Tropical Cyclones

Extra-Tropical Transition Frequency Post-Tropical Storm

• 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

Wind Rain Storm Surge and Waves

Tropical systems by 

their very nature 

produce extreme 

rainfall rates

“Atmospheric 

Rivers” can extent 

1000s of km from 

a tropical cyclone 

and cause 

significant 

flooding even 

though the actual 

storm is far away 

As tropical cyclones 

become post-tropical 

the heaviest rain 

migrates to the left 

side of the storm track

Sometimes some 

heavy brief 

showers can be 

found on the right 

side of the track, 

ahead of the 

storm

Caused primarily by 

force of wind blowing 

across water surface

Heaviest 
Rain

Highest 
Surge and 

Largest 
Waves

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



Basics of Tropical Cyclones

About 1 
storm

About 1 to 
2 storms

About 3 to 
4 storms

About 4 to 
5 storms

About 2 to 
3 storms

About 1  
storm



Basics of Tropical Cyclones

Storms of tropical origin 

impacting Canada



2025 Hurricane Season 
in Review 



2025 Atlantic Hurricane Season Review

* Retired

*
*

*



2025 Atlantic Hurricane Season Review

2025 Hurricane Season Timeline



2025 Atlantic Hurricane Season Review

• 13 Named Storms 

• 5 Hurricanes 

• 4 Major Hurricanes 

• 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

• 125 fatalities

2025 Season Summary 



2025 Atlantic Hurricane Season Review

* Retired

Barry
Mexico

Chantal
Carolinas

Post-Tropical Gabrielle
Azores

Imelda
Bahamas & Bermuda

8 direct deaths from 

flooding and rough 

surf in Mexico

Hurricane-force wind 

gusts in the Azores

TS landfall in S. Carolina

6 fatalities in N. Carolina

2 flooding fatalities

in Cuba

Atlantic Tropical Cyclone Land Impacts 



2025 Atlantic Hurricane Season Review

* Retired

Cat. 5 Melissa | New Hope, Jamaica
October 28, 2025 

Cat. 3 Melissa | Chivirico, Cuba
October 29, 2025

2025 Atlantic Major Hurricane Landfalls 



2025 Atlantic Hurricane Season Review

Category 5 Category 5 Category 5

13 fatalities due to 
flooding and high surf 93 fatalities across 

the Caribbean

Atlantic Rapid Intensification 

Category 4

Erin
139 km/h in 24 h

Gabrielle
93 km/h in 24 h

Humberto
102 km/h in 24 h

Melissa
102 km/h in 24 h
194 km/h in 72 h



2025 Atlantic Hurricane Season Review

* Retired

Hurricane Melissa Impacts*

Jamaica
45 fatalities
$8.8 billion (USD) in damage

Haiti 43 fatalities

Dominican Republic 4 fatalities

Cuba 1 fatality

Atlantic Tropical Cyclone History 
• Tied for strongest maximum sustained winds (306 km/h)

• Tied for strongest landfall (296 km/h)

• Tied for 3rd lowest minimum central pressure (892 mb)

• 2nd lowest landfall pressure (897 mb)

*As of 25 February NHC Report

Hurricane Melissa



Operational and 
New Experimental 

Procedures
2026 Hurricane 

Season



Operational Resources and Procedures

NHC is the Regional Specialized 

Meteorological Center (RSMC) for the WMO 

RA-IV

CHC provides Canadians with 

meteorological information on hurricanes, 

tropical storms and post-tropical storms

National Hurricane Centre - Miami Canadian Hurricane Centre - Halifax

Detailed information from CHC 

starts about 72 hours BEFORE the 

storm crosses this line



Operational Resources and Procedures



Operational Resources and Procedures

• Track area map presents probable 
(67%) locations where the centre of 
the storm will pass – impacts likely 
beyond the cone

Forecast 

Period (hrs)

2/3 Probability 

Circle (km)

12 46

24 72

36 91

48 115

60 143

72 176

96 248

120 370

Potential track 
area

Larry 

Average Track Forecast Error

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



Operational Resources and Procedures

Experimental Cone of Uncertainty for 2026

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



Operational Resources and Procedures

Experimental Cone of Uncertainty for 2026

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



Operational Resources and Procedures

Experimental Cone of Uncertainty for 2026

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



Operational Resources and Procedures



Operational Resources and Procedures

▪ Colour will be determined by an 
assessment of potential impact and 
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.

▪ Impact and confidence levels will be 
indicated in alert products

Escalating colour indicates higher risk.

Weather Alert Matrix



Operational Resources and Procedures

Impact Levels

Low

• Day to day activities not affected

• Minor, highly localized impacts possible

• Warnings not issued

Moderate

• Limited disruption to daily life anticipated

• Some damage/impacts

• Relatively quick recovery, normally less 

than a day

High

• Disruption to society expected

• Major damage/impacts

• Recovery could take several days

Extreme

• Major, prolonged disruption to society 

expected

• Widespread, extensive damage/impacts

• Lengthy recovery period

Confidence is based on several sources, 

including model output, trends, historical 

model performance, etc.

Forecast Confidence Levels

Low Unlikely or uncertain

Moderate Possible

High Probable

Very High Highly Likely

Impact and Confidence Levels



Operational Resources and Procedures

 Risk-Tiered Alerting (RiTA) 

Alert titles will include the colour levels to help improve risk 
communication.

UPDATED ALERT TITLES

YELLOW WATCH – TROPICAL STORM (BARRY)

Colour level Alert type Hazard

ORANGE WARNING – HURRICANE (ERIN)

Previously:

Current:

HURRICANE WARNING (ERIN)

TROPICAL STORM WATCH (BARRY)

Alert typeHazard

Example for Fiona in 2022



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 



2026 Atlantic 
Hurricane 

Season 
Outlook



2026 Atlantic Hurricane Season Outlook

Tropical Ocean Temperatures

Colder Water= less windshear 
over Atlantic 

Warmer Water= more windshear 
over Atlantic 

Colder Water= fewer storms

Warmer Water= more storm 

Active 
weather 

coming off 
Africa  

Factors Affecting Atlantic Hurricane Season

1 3

2



2025 Atlantic Hurricane Season Outlook



2026 Atlantic Hurricane Season Outlook

Water temperature 

trend in the 

equatorial Pacific 

La Niña

Weak El Niño

Strong El Niño

Moderate El Niño

Very Strong El Niño



2026 Atlantic Hurricane Season Outlook

Water temperatures are 

projected to be near to 

above normal during the 

peak of the season

August – September – 

October 2026

Sea Surface Temperature Anomaly Outlook 

Weather Bell



2026 Atlantic Hurricane Season Outlook



2026 Atlantic Hurricane Season Outlook



2026 Atlantic Hurricane Season Outlook

Average
Response

Zone Storms



2026 Atlantic Hurricane Season Outlook

CSU Analog Seasons

• 2006

• 2009

• 2015

• 2023



2026 Atlantic Hurricane Season Outlook

Average Hurricane 

Probability

Nova Scotia

Newfoundland and Labrador

New Brunswick

2026 Hurricane 

Probability 

21%

11%

5%

27%

16%

8%

Prince Edward Island 4%6%

Colorado State University Experimental Landfall Probability 

Canada 21%29%

Difference

-6%

-5%

-3%

-2%

-8%



2026 Atlantic Hurricane Season Outlook



….it only takes one 
storm to make it a 

bad year!

Bob Robichaud
Canadian Hurricane Centre

Fiona



Questions
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