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• Primary time of arrival tool 
(HURREVAC) assumes perfect NHC 
forecast
• Uses deterministic NHC forecast 

information
• Does not account for track, forward 

speed, intensity, or size uncertainties
• Can be used to plan for a direct hit (but 

still doesn’t incorporate timing 
uncertainty)

• Timing information that incorporates 
forecast uncertainty is available 
within NHC Wind Speed Probability 
text product
• Information is limited to 12 h time 

periods through 48 h, and 24 h time 
periods at days 2 through 5.  

Time of Arrival Information



• 1,000 realistic alternative 
scenarios are created
– Official NHC forecast
– Historical NHC track and

intensity forecast errors
– Climatology and persistence 

wind radii model

• Weakening over land

• Track model spread
Past NHC track forecast errors are 
correlated to the spread of track 
model guidance

Wind Speed Probability realizations for 
Hurricane Irene (2011) Advisory 22

Time of Arrival
Accounting for Forecast Uncertainty



Timing Info in Text Product



• Uses timing information 
from the same realizations 
used to create the NHC 
wind speed probability 
products

• Accounts for forecast 
uncertainty

• Provides graphical 
depiction of potential 
arrival times of tropical-
storm-force winds

Experimental Arrival of Tropical-Storm-
Force Winds Graphic



The Time Has Arrived - 5 Years in the Making

Initial 2012 Rough Sketches/Ideas

2017 Experimental Version



Initial Sketches (2012)



First NCAR/ERG Survey (2012)

Criteria:
Ease of understanding
• 83% of EMs
• 95% of Media
• 83% of Public
• 74% of WCMs

Usefulness
• 81% of EMs
• 95% of Media
• 81% of Public
• 70% of WCMs

113 EMs, 51 Media, 459 Public, 54 NWS WCMs = 677 Total

Strong support for the map as an NHC product



Exploratory Interviews and Focus Groups (2015)

• One-on-one webinar interviews (April 2015)
• 5 broadcast meteorologists, 6 emergency managers

• Focus groups (Summer 2015) - EMs, BM, and WFOs
• New York City and Bethpage, NY (11 participants)

• Orlando, Melbourne, and Rockledge, FL (36 participants)

• Norfolk and Wakefield, VA (23 participants)

• Houston and Dickinson, TX (24 participants)



ERG Surveys (2016)

• Emergency managers and broadcast meteorologists
• Atlantic and Gulf coasts (Virginia to Texas, Puerto Rico, US Virgin Islands)

• Sent to state/territorial EM agencies, with requests for 
coastal county EM contacts

• Sent to chief meteorologists at ABC, NBC, CBS, and FOX 
affiliates serving coastal markets 

• 659 contacted, 79 responded (12% response rate)

• Shown various versions for Joaquin or Ophelia



ERG Surveys (2016) – Findings
Earliest Reasonable (10%) vs. Most Likely (50%)

49%

37%

14%

Emergency Managers – External Use

22%44%

28%

6%

Broadcast Meteorologists – External Use

60%

40%

WFOs – External Use

Earliest Reasonable Most Likely

Both Neither/Not Sure/No Preference



ERG Surveys (2016) – Findings
Shading and Labeling

• Overall, slight preference for gray shading (45%) 
over no shading (42%)

• But, some thought the darkest segments were 
where the most intense winds would occur

• 29% of EMs thought the shading indicated intensity, not timing

• 73% preferred specific time labels over general 
time labels
• e.g., Monday 2 pm vs. Monday afternoon

• 84% preferred labels on the borders rather than 
within segments



Earliest Reasonable Arrival Time
• No more than a 1-in-10 chance of sustained TS winds arriving 

before the indicated time
• Best for those with a low tolerance of risk (those who want to 

be sure they’re done preparing in time)



Most Likely Arrival Time
• Equally likely that sustained TS winds will arrive before or after 

the indicated time
• Best for those with a higher tolerance of risk (those who are 

more willing to not have preparations done in time)







Hurricane Matthew, Advisory 21 (5 am EDT, Mon Oct. 3)
West Palm Beach, Florida

When Could Tropical-Storm-Force 
Winds Begin?



When Could Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida

Assuming Official Forecast:  N/A



When Could Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida
Assuming a Direct Hit:  5 am, Thu Oct. 6



When Could Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida



When Could Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida



When Could Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida
Wind Speed Probabilities:  Between 06Z Wed and 06Z Sat







When Could Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida

Earliest Reasonable: 12 am Thu, Oct. 6
Most Likely: 2 pm Thu, Oct. 6



When Did Tropical-Storm-Force Winds Begin?
Hurricane Matthew

West Palm Beach, Florida
Actual:  5 pm, Thu Oct. 6



• Timing information only available for locations that have at 
least a 5% chance of sustained TS winds during the next 5 days

• Arrival times available in 6-hour intervals for the first day of the 
forecast, followed by 12-hour intervals

• Arrival times always anchored to 8 AM and 8 PM local time 
regardless of advisory time

• Time zone chosen based on the cyclone’s initial location and is 
maintained for the entire forecast period.  The time zone is 
indicated on the graphic

A Few Things to Note



• All 4 versions will be available on the NHC website as static 
graphics for all Atlantic and eastern Pacific tropical cyclones on 
an experimental basis

• Comments will be accepted on the experimental products from 
May 15 through November 30

• Possible public survey to be conducted during the hurricane 
season

Expectations for 2017



The TIME for lunch HAS 
ARRIVED!

And with that…
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