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What is a Tropical Cyclone?
Hurricane, Tropical Storm, Tropical Depression

● Classified by maximum 
sustained surface wind 
speed (1-min average at 
30 feet over open ocean)

○ Tropical depression:  
  <39 mph (<34 kt)

○ Tropical storm:  
  39-73 mph (34-63 kt)

○ Hurricane:  
  >74 mph (>64 kt)

○ Major hurricane:  
  >111 mph (>96 kt)GOES-West satellite image from August 4, 2014

https://www.nasa.gov/content/goddard/iselle-eastern-pacific-ocean/
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Tropical Cyclone Climatology
All tropical cyclone tracks from 1980-2023
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Tropical Cyclone Activity By Day – Central Pacific
Hurricanes/Tropical Storms/Tropical Depressions, 1950-2025
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Tropical Cyclone Activity By Day – Central Pacific
Hurricanes/Tropical Storms/Tropical Depressions, 1950-2025

Dot (1959)

Iselle (2014)

Douglas (2020)

Darby (2016)

Ana (2014)

Iwa (1982)

Olivia (2018)

Iniki (1992)
Lane 

(2018)
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(1950)
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(2003)
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Dora (2023)
Hone
(2024)
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Annual Tropical Cyclones since 1970
Central Pacific Tropical Cyclones (1970-2025)

La Niña

El Niño

Neutral
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2025 Central Pacific Hurricane Season
4 Tropical Cyclones

1. Iona
Peak:  Major Hurricane
(130 mph/category 4)
Sat Jul 26 to Fri Aug 1

2. Keli
Peak:  Tropical Storm
(50 mph)
Mon Jul 28 to Wed Jul 30

3. Henriette
Peak:  Hurricane
(85 mph/category 1)
Fri Aug 8 to Wed Aug 13

4. Kiko
Peak:  Major Hurricane
(140 mph/category 4)
Sat Sep 6 to Wed Sep 10
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Tropical Cyclone Names
Named in the basin where it becomes a tropical storm

https://hurricanes.gov/aboutnames.shtml

https://hurricanes.gov/aboutnames.shtml
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Recent Ocean Temperatures
Weekly Sea Surface Temperatures and SST Anomalies
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● The "Relative" ONI 
uses the same 
calculation as the 
traditional ONI but 
subtracts the sea 
surface temperature 
anomaly of the entire 
tropical mean (20°
N-20°S) 

● ONI: only includes the 
30-year climatology

● RONI: includes the 
30-year climatology 
and the tropical mean 
average

Relative Oceanic Niño Index (RONI)
A clearer, more reliable way to track El Niño and La Niña

More information:  https://www.weather.gov/media/climateservices/RONI.pdf 

https://www.weather.gov/media/climateservices/RONI.pdf
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Historical El Niño/La Niña
Relative Oceanic Niño Index – three month running mean
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ENSO Outlook – from May 2026
El Niño to begin soon and continue through winter 2026-2027
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ENSO Outlook – from May 2026
El Niño to begin soon and continue through winter 2026-2027
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2026 Hurricane Season – Outlook
Central Pacific:  above-normal (5 to 13 tropical cyclones)

● 2026 Central Pacific outlook:
○ 5-13 Tropical Cyclones (TC)
○ 70% chances of above normal, 

20% near normal, 10% below
○ Average year: 4-5 TCs

● Developing El Niño very 
supportive of more activity in the 
Central Pacific

● Uncertainty as to how fast it will 
develop (very large range)

More information:  https://www.weather.gov/hfo/hurricaneOutlook2026 

● Does not address potential 
impacts to Hawaii

https://www.weather.gov/hfo/hurricaneOutlook2026
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Composite Wind Field – 2015 vs 2020
Cliché but still true:  “It only takes one”

2015:  16 tropical cyclones 2020:  2 tropical cyclones

● Orange:  tropical storm (>=39 mph);  Red:  hurricane (>=74 mph)
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Central Pacific activity in a strong El Niño year
Example from 2015
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Composite Wind Field – 2015 “What If”?
What if the weather pattern was slightly different?

2015:  16 tropical cyclones
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Composite Wind Field – 2015 “What If”?
What if the weather pattern was slightly different?

2015:  shifted 10 degrees west
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Composite Wind Field – 2015 “What If”?
What if the weather pattern was slightly different?

2015:  shifted 10 degrees west (hurricane only) 2015:  shifted 10 degrees west (hurricane and T.S.)

Oho Oho

Olaf Olaf

Jimena Jimena

Ignacio Ignacio Guillermo
Ela
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Tropical Weather Outlook – East Pacific Expansion
Central Pacific information included in East Pacific TWO since 2025

No changes to 
the Central 

Pacific map:
120°W to 170°E

East Pacific map 
changed from 

75°W to 145°W
to

75°W to 180°W
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Tropical Cyclone Graphics
Hurricane Lane Example – Tuesday Aug 21, 2018, 5 am HST

● A more in-depth recorded 
webinar for media and the 
public is available here:

https://youtu.be/FhTonbgYSXE 

https://youtu.be/FhTonbgYSXE
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Error Cone – What about impacts?
Hurricane Lane – Monday Aug 20, 2018, 5 pm HST
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Graphics – Wind Speed Probabilities
Hurricane Lane – Monday Aug 20, 2018, 5 pm HST
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Time of Arrival
Earliest Reasonable vs Most Likely



National Weather Service
Honolulu, HI

National Weather Service

Time of Arrival – Why Different Times?
Based on risk sensitivity

“typically 40 min 
to 1 hr 15 min”
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Time of Arrival – Why Different Times?
Based on risk sensitivity

“typically 35 min”
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New Cone Graphic 
“Inland” Watch/Warning display - cleaner look for Hawaii

Previous cone graphic New cone graphic
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New Experimental Cone in 2026
Experimental cone based on speed and direction errors

Operational
Cone

Experimental
Cone

Traditionally, NHC’s cone graphic is calculated 
based on 67% of absolute track error from the 
past five years, resulting in a cone formed based 
on circles at each forecast point.

In 2026, the experimental cone graphic will:
● Utilize both along-track (forward speed) and 

cross-track (direction) errors, resulting in an 
ellipse-based cone.

● Use 90% along-track and cross-track errors 
over the past 5 years to define the size of the 
ellipse instead of 67%
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Experimental Cone of Uncertainty
Example from Hurricane Lane (2018)

Operational Circle Cone 
(67th percentile of absolute errors)

Experimental Ellipse Cone 
(90th percentile of along- and cross-track errors)
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Expansion of Storm Surge Products to Hawaii
Storm Surge Watch/Warning, Potential Storm Surge Flooding Map, Peak Storm Surge Graphic

Storm Surge 
Watch/Warning

Potential Storm 
Surge Flooding Map

Peak Storm Surge 
Graphic

Beginning June 1, 2026.  More information:
https://www.weather.gov/media/notification/pdf_2026/scn26-31_Expansion_Storm_Surge_Products_Hawaii.pdf 

https://www.weather.gov/media/notification/pdf_2026/scn26-31_Expansion_Storm_Surge_Products_Hawaii.pdf
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Which storm surge products should I use?
Top to bottom: generalized/uncertain to storm-specific/more certain

Pre-computed Products

MOMs
- Maximum Of the MEOWs

MEOWs
- Maximum Envelopes Of Water

Real Time Products

- Probabilistic Storm Surge (Psurge)
- Potential Storm Surge 

Flooding Graphic
- Storm Surge Watch/Warning

- Peak Inundation Graphic
- HTI Storm Surge 

Threat Graphic

Main Audience: Emergency 
Management, General Public

Main Audience: General Public, 
Emergency Management

Main Audience: Emergency 
Management

Main Audience: Emergency 
Management

New for Hawaii in 2026

Interactive map available here:
https://www.nhc.noaa.gov/nationalsurge/ 

https://www.nhc.noaa.gov/nationalsurge/
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Preparedness Information
Messages from Hurricane Preparedness Week

More information 
available at:

weather.gov/hfo/HPW2026

https://www.weather.gov/hfo/HPW2026sat
https://www.weather.gov/hfo/HPW2026fri
https://www.weather.gov/hfo/HPW2026thu
https://www.weather.gov/hfo/HPW2026wed
https://www.weather.gov/hfo/HPW2026tue
https://www.weather.gov/hfo/HPW2026mon
https://www.weather.gov/hfo/HPW2026sun
https://www.weather.gov/hfo/HPW2026
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Key Actions to Take Now
Family Preparedness Plan

● Will your home be safe?  If not, where will you 
go?  Decide ahead of time so you won’t have to 
think about it in an emergency.

● Have a point of contact off-island (better: out of 
state) to serve as a check-in hub

● Set a locally rally point for sudden emergencies
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Preparedness Information
Determine your risk

Shelter in place 
or evacuate? 
Hazards to 
consider:

● Wind
● Heavy rain
● Storm surge

https://seagrant.soest.hawaii.edu/homeowners-handbook-to-prepare-for-natural-hazards/

FEMA Flood Map search:  https://msc.fema.gov/portal/home
NOAA storm surge:  https://www.nhc.noaa.gov/nationalsurge

https://seagrant.soest.hawaii.edu/homeowners-handbook-to-prepare-for-natural-hazards/
https://msc.fema.gov/portal/home
https://www.nhc.noaa.gov/nationalsurge
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Hawaii Hoʻoilo Wet Season 2025-2026
Rainfall near to above normal most areas, mainly due to a very wet late February through mid April

● October: Very slow start to the wet season with 
mostly below-average totals statewide.

● November: Mostly below-average rainfall 
statewide, especially for leeward areas.

● December: Above-average rainfall for Kauai 
County and Oahu. Maui County and the Big 
Island continued below average.

● January and February: Near- to above-average 
rainfall for eastern/southern Big Island, otherwise 
well below average. Mainly near to below 
average rainfall elsewhere, but significant 
amounts in February for most windward areas.

● March and April: Well-above-average rainfall 
statewide with significant flooding in many areas.

Image source:  https://wrcc.dri.edu/anom/haw_anom.html 

https://wrcc.dri.edu/anom/haw_anom.html
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2026 Hawaii Dry Season Outlook
Hawaii Drought Map – May 26, 2026

Image source:  https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?HI 

● Dry season outlook: above-normal 
rainfall for the entire state
○ Significant wet season rainfall 

and the potential for 
above-normal summer rainfall 
may help delay (but not prevent) 
drought development and 
significant wildfire risk. 

○ However, the resulting 
vegetation growth provides 
abundant fuel and will likely 
increase the potential for 
significant wildfire risk once it 
dries out.

https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?HI
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Wildfire Preparedness Resources
Hawaii Resource: Hawaii Wildfire Management Organization

Ready, Set, Go! Hawaii: 
Your Personal Wildland 
Fire Action Guide

Hawaii Wildfire Management Organization:  https://www.hawaiiwildfire.org/home

https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
https://www.hawaiiwildfire.org/home
https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
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Wildfire Preparedness Resources
Hawaii Resource: Hawaii Wildfire Management Organization

Ready, Set, Go! Hawaii: 
Your Personal Wildland 
Fire Action Guide

Hawaii Wildfire Management Organization:  https://www.hawaiiwildfire.org/home

https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
https://www.hawaiiwildfire.org/home
https://www.hawaiiwildfire.org/fire-resource-library-blog/rsg-your-personal-wildland-fire-action-guide
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Fire Weather
What’s the difference between a watch and warning?

“Red Flag” conditions 
indicate potential for 
extreme fire behavior
● Rapid spread
● Difficult containment

Original/old NWS thresholds 
for Hawaii:
● Strong winds (sustained 

>=20 mph)
● Low humidity

(<=45 percent)
● Dry fuels

(Keetch-Byram Drought 
Index >=600)
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NOAA Weather Radio
Have multiple sources to receive information

What if you lose internet and cell service?
● Broadcast radio (AM/FM)
● NOAA Weather Radio

NWR Transmitters in Hawaii:
https://www.weather.gov/nwr/
states_dyn?state=HI 

https://www.weather.gov/nwr/states_dyn?state=HI
https://www.weather.gov/nwr/states_dyn?state=HI
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Contact Information
Thank you for your time!

Any Questions?

John Bravender, Warning Coordination Meteorologist
NOAA/NWS Weather Forecast Office Honolulu

john.bravender@noaa.gov
808-973-5275 (office)
808-772-0641 (cell)


