


Caribbean Early Warnings Using the Potential Tropical Cyclone (PTC) Advisory
1. Module 1: Introducing the PTC Advisory Product
1.1 CREWS PTC Advisory Course 
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Notes:
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1.2 Module Overview
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Notes:
In this course we will learn about forecast guidance used in the preparation of watches and warnings for tropical storms and hurricanes. Specifically, we will look at guidance used to describe possible near-future impacts for systems that have not yet developed.
This guidance includes official forecasts and advisories from the United States National Hurricane Center (NHC), located in Miami, Florida, USA, in its role as a Regional Specialised Meteorological Centre (RSMC) for the World Meteorological Organization (WMO). We will also show how these forecasts are expressed as impact-based forecasts and warnings from National Meteorological and Hydrological Services (NMHSs)* within the Caribbean region. 
Specifically, the NHC issues the Potential Tropical Cyclone (PTC) Advisory product for an area of unsettled weather that may become a tropical cyclone. A “potential tropical cyclone” (PTC) is the generic term used for hurricanes, tropical storms, and tropical depressions.) The PTC Advisory is typically reserved for systems where forecasters have high confidence regarding formation of a tropical storm or hurricane—and that it will bring wind and other impacts to land within 48 hours.
The PTC Advisory (also referred to as just “PTC”) can be instrumental for issuing tropical storm or hurricane watches within 48 hours of the arrival of tropical-storm-force winds, and warnings within 36 hours of tropical-storm-force winds. With the issuance of a PTC, the NHC begins generating a suite of detailed guidance about the expected track, intensity, and timing.
The course is organised as follows:
Module 1: Introducing the PTC Advisory Product
Module 2: Tools for Assessing Potential impacts
Module 3: Effectively Communicating Potential Impacts
We will start this module with a review of some important terminology that will assist you with using official forecast products. Then, we will do an activity that demonstrates why the PTC may be useful for those in emergency management and disaster preparedness.
Although this course is aimed primarily at professionals working in emergency management and disaster preparedness within the Caribbean region, it may be useful for others as well. Weather forecasters, university faculty and students, media personnel, government workers, and others working in public safety in areas prone to tropical storms and hurricanes may all benefit from taking this course. 
Click Next to continue. 
References:
For Potential Tropical Cyclone (PTC) Advisories and other tropical weather products see: 
National Hurricane Center, NOAA/NWS https://www.nhc.noaa.gov/
Regional Specialized Meteorological Centres https://severeweather.wmo.int/v2/rsmcs.html  
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1.3 Tropical Cyclones
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Notes:
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1.4 Atlantic Tropical Cyclones
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Notes:


1.5 TWO Compared with PTC
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Notes:
In the next few pages, we will compare a couple of common forecast products from the U.S. National Hurricane Center (NHC):
A Graphical Tropical Weather Outlook (TWO), issued for 2 and 5 day periods 
A Potential Tropical Cyclone (PTC) Advisory 
The 2-day Graphical Tropical Weather Outlook (TWO) is a common forecast product issued by the NHC in the United States and used by forecasters in NMHSs. (The graphical product is accompanied by the text-based Tropical Weather Outlook.) The outlook provides information about the probability that disturbed weather (marked here with an X on the TWO) will develop into a tropical cyclone (tropical depression, tropical storm, or hurricane) over the next two days. A TWO can be for either land or ocean areas, and is intended to raise awareness about possible development.
By contrast, a Potential Tropical Cyclone (PTC) Advisory, a full suite of text, graphical, and watch/warning products, is issued when the tropical disturbance has a significant potential to develop into a tropical storm or hurricane within 48 hours, and it is expected to impact land areas within that 48-hour period. Compared to a TWO, a PTC goes beyond just raising awareness, and would likely trigger preparations or actions regarding tropical storm or hurricane impacts.
Compare these two products by clicking on the tabs to the right.
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text TWO (Slide Layer)
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1.6 Case Activity: TWO versus PTC
 (Pick Many, 10 points, 1 attempt permitted)
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	Correct
	Choice

	X
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	Q1b

	 
	Q2a

	X
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	Q3a

	X
	Q3b



Notes:
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1.7 Example: Hurricane Tomas, October 2010
[image: Graphical user interface

Description automatically generated]
Notes:


1.8 Simulated PTC: Hurricane Tomas, October 2010
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Notes:
Scenario B, with the PTC advisory, was a “what if” exercise. The PTC product was not yet available in 2010, but the constructed PTC provided a realistic simulation of when it would have likely been issued and how it would have appeared, had it been available. 
Compare the actual Advisory 1 (5 PM AST 29 October 2010) on Tropical Storm Tomas with the simulated PTC Advisory 1 (11 PM AST 28 October 2010). 
Note the difference in issuance times: 
The actual issuance of Advisory 1 by NHC was only about 12 hours before the first landfall as a strong tropical storm on the south coast of Barbados, and less than 24 hours ahead of the second landfall as a hurricane on the island of St. Vincent.
The simulated PTC shows that as much as 18 hours of additional lead time (a total of 30 hours total lead time) might have been realised had this product been available in 2010.
Emergency management could have had increased lead time for preparation and actions ahead of a high-impact storm with the information associated with the PTC product.
Other potential differences had there been a PTC for Hurricane Tomas in 2010:
A key advantage of identifying a PTC is that NHC begins to generate a set of products that represents the best consensus of several models. This provides important decision-support guidance including storm track and uncertainties, wind probabilities, and timing.
The PTC may have been accompanied by warnings with much stronger wording about expected impacts on land and at sea, including warnings of tropical storm and hurricane impacts.
The issuance of a PTC advisory provides a basis upon which a NMHS may decide to issue a storm watch or warning for an event that is not yet a tropical storm. 
Local officials may have felt greater justification and support for taking life-saving actions in preparation for tropical storm or hurricane impacts, even if they may have had significant societal and economic costs. 
Coordination calls within the region may have started earlier and could have been more frequent.
Increased media attention about the expected impacts helps to build greater awareness among citizens.
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1.9 Tropical Cyclone Climatology
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Notes:
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1.10 What Does the “Potential” in PTC Mean?
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Notes:

Reference: Regional Association IV – Hurricane Operational Plan for North America, Central America and the Caribbean (WMO-No. 1163) 
https://library.wmo.int/?lvl=notice_display&id=13696 
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1.11 Knowledge Check 
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1.12 Question 1
 (Pick Many, 10 points, 1 attempt permitted)
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	Correct
	Choice

	X
	Q1-correct 1

	 
	Oval 1

	X
	Q2-correct 1

	 
	Oval 2

	X
	Q3-correct 1

	 
	Oval 3

	X
	Q4-Correct 1

	 
	Oval 4




Notes:
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1.13 Question 2
 (Pick Many, 10 points, 1 attempt permitted)
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	Correct
	Choice

	X
	Check Box 4

	 
	Check Box 3

	 
	Check Box 2
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	Check Box 1

	X
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1.14 Question 3
 (Pick Many, 10 points, 1 attempt permitted)
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	Correct
	Choice

	X
	Radio Button 1
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1.15 Question 4
 (Pick Many, 10 points, 1 attempt permitted)
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	Choice

	 
	Q1F

	X
	Q1T

	X
	Q2F
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1.16 Question 5
 (Pick Many, 10 points, 1 attempt permitted)
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	Choice
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Notes:
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1.17 Results: Module 1 Knowledge Check 
 (Results Slide, 0 points, 1 attempt permitted)
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	Results for

	1.12 Question 1

	1.13 Question 2

	1.14 Question 3

	1.15 Question 4

	1.16 Question 5




	Result slide properties
	

	Passing
Score
	70%




Notes:


2. Module 2: Tools for Assessing Potential Impacts
2.1 Module Two Overview
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Notes:
Welcome to Module 2. In Module 1 we introduced the Potential Tropical Cyclone (PTC) Advisory and showed how it can be used to increase the available preparation time ahead of impacts from developing tropical cyclones. 
In this module, we will look at the communication chain from the United States National Hurricane Center (NHC), to the National Meteorological and Hydrological Services (NMHSs*) , and finally to the emergency management community (and possibly government ministries) who make decisions regarding preparation for impacts. In addition to the general flow of information from the NHC to the NMHS to emergency management, two-way communication can take place between the NMHS and the emergency management community, and between the NMHS and the NHC.
We will walk through the process of interpreting NHC Tropical Weather Outlooks (TWOs) and the Potential Tropical Cyclone (PTC) Advisory. We will discuss the use of impact-based forecasts and colour-coded alert levels as a way to communicate expected impacts to the emergency management community. 
The impact-based forecasting approach represents a paradigm shift from “what the weather will BE” to “what the weather will DO.” Effective use of impact based forecast and warning tools can ensure clear communication and meaningful assessment of potential impacts. 
Click Next to continue. 
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2.2 Impact-based Forecasts
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Notes:
You may be familiar with the colour-based scale commonly used in impact-based forecasts. This scale is used to help improve communication from NMHSs to the emergency management community. The colours of the scale are used to communicate risk level by combining the likelihood of an impact and the severity of the impact. The scale uses green when no action is needed, and the colours yellow, orange, red are used to signify increasing levels of risk and corresponding actions that may be needed. The specific wording that corresponds to the colours will vary from one NMHS to another, and from one location to another within an NMHS’s area. Here we show one example of how the colours can be described. Colour-based forecasts and warnings may be issued for a variety of  impacts associated with possible tropical cyclones:
· Damaging wind
· Excessive rainfall
· Severe thunderstorm
· Marine (storm surge, high waves)

The colour-coded warning scale is a part of Impact-based Forecast Warning Services (IBFWS) which we will learn more about in the next module. Next, we will step through a potential tropical cyclone event for June 2022, looking at the role played by the PTC Advisory.
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2.3 24–27 June 2022: Tropical Weather Outlooks (TWOs)
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Notes:
Let’s walk through an event in late June 2022 to show how forecasts from the NHC are communicated by NMHSs to their expert users in emergency management and perhaps in government ministries. We will start with a time period a few days before the NHC issued a PTC Advisory, and then move ahead to when a PTC Advisory was in effect beginning on 27 June at 5:00 PM AST (2100 UTC).
Graphical Tropical Weather Outlooks (TWOs) can provide the first guidance in advance of a tropical cyclone to help facilitate early preparations. (Corresponding text-based TWOs provide more technical information on tropical disturbances.) TWOs convey the message, “here is some unsettled weather that you may want to watch.” These graphical outlooks for a 2-day and a 5-day period issued on 24 June 2022 at 8 AM AST, are examples of routine TWOs. 
TWOs typically contain the following information:
The current location (marked with an X), of the disturbance
The probability for the development of a tropical cyclone
In the case of a 5-day outlook, the shading represents the potential formation area over the next 5 days. (Note: this is NOT a forecast track, as no tropical cyclone has developed yet.) 
The probabilities are assigned by the NHC forecaster based on guidance from numerical weather prediction models, satellite observations, current conditions, and observed trends. The 2-day probability shows only a 20% (on average, 2 times out of 10) chance for development of a tropical cyclone. When we extend the forecast period to 5 days, there is a 40–60% probability for tropical cyclone development within the orange shaded area. 
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2.4 Activity: Interpreting a TWO
 (Pick Many, 10 points, 2 attempts permitted)
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	Correct
	Choice

	 
	True

	X
	False

	 
	Area A

	 
	Area B

	 
	Neither area

	X
	Both areas

	 
	Area A

	 
	Area B

	X
	Neither area

	 
	Both areas




Notes:
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2.5 26 June: TWO and NMHS Guidance
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Notes:
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2.6 27 June, Early Morning: TWO & NMHS guidance
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Notes:


tab 1 (Slide Layer)
[image: ]
tab 2 (Slide Layer)
[image: ]
zoom1 (Slide Layer)
[image: ]
zoom2 (Slide Layer)
[image: ]
2.7 27 June 2022, Late Afternoon: PTC Advisory
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Notes:
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2.8 Activity: 27 June 2022 – Interpreting the PTC Advisory
 (Pick Many, 10 points, 2 attempts permitted)
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	Choice

	 
	Check Box 3
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	X
	Check Box 5

	X
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2.9 Activity Feedback: 27 June 2022 – Interpreting the PTC Advisory
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Notes:
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2.10 27 June 2022: NMHS Communication of PTC Impacts
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Notes:


tab 1 (Slide Layer)
[image: ]
tab 2 (Slide Layer)
[image: ]
tab 3 (Slide Layer)
[image: ]
2.11 Case Summary
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Notes:


2.12 Knowledge Check 
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Notes:


2.13 Question 1
 (Drag and Drop, 10 points, 1 attempt permitted)
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	Drag Item
	Drop Target

	National Hurricane Center
(NHC)
	dropzone1

	Guidance
	dropzone2

	National Meteorological and Hydrological Services (NMHS)
	dropzone3

	Watches/
Warnings
	dropzone4




	Drag and drop properties

	Return item to start point if dropped outside the correct drop target

	Snap dropped items to drop target (Snap to center)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted




Notes:
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2.14 Question 2
 (Pick Many, 10 points, 1 attempt permitted)
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	Q5F

	X
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2.15 Question 3
 (Pick Many, 10 points, 1 attempt permitted)
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	Correct
	Choice
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2.16 Question 4
 (Pick Many, 10 points, 1 attempt permitted)
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2.17 Question 5
 (Pick Many, 10 points, 1 attempt permitted)
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	Choice
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2.18 Results: Module 2 Knowledge Check 
 (Results Slide, 0 points, 1 attempt permitted)
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	Results for

	2.13 Question 1

	2.14 Question 2

	2.15 Question 3

	2.16 Question 4

	2.17 Question 5




	Result slide properties
	

	Passing
Score
	70%




Notes:


3. Module 3: Effectively Communicating Potential Impacts
3.1 Module Overview
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Notes:


3.2 IBFWS Considerations
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Notes:
Accurate forecasts of severe or extreme weather events may not be enough to ensure safety from associated hazardous conditions. Communications with the general public and specific forecast users should focus on expected impacts. In other words, the communication should go beyond what the weather will be, and provide detail on what the weather will do. 
An impact-based approach provides strategies for determining and communicating the potential impacts. When looking at soon-to-be tropical storms and hurricanes, for example, it is important to consider all of the possible real-world impacts. These impacts often include hazards that are not directly caused by wind. Rainfall-induced flooding or coastal flooding from storm surge, for example, will sometimes produce the greatest impacts.
NHC guidance provides important information about the expected track, strength, and timing of developing tropical storms and hurricanes. Forecasts and warnings from your NMHS are valuable for more specific information about possible impacts. 
Many countries are developing Impact-based Forecast and Warning Services (IBFWS) to focus on the risks from specific hazards associated with a developing storm. These risks may include:
· Wind damage
· Rainfall-induced floods and landslides
· Severe thunderstorm
· Marine hazards such as high waves and storm surge
References: 
To learn more about Impact-Based Forecast Warning Services see the free WMO course:
Introduction to Impact-Based Forecast Warning Services (IBFWS)
https://etrp.wmo.int/course/view.php?id=253  

3.3 Risk Matrix Walkthrough
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Notes:


3.4 Risk Matrix Walkthrough 1
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3.5 Risk Matrix Walkthrough 2
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3.6 Risk Matrix Walkthrough 3
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3.7 Risk Matrix Walkthrough 4
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3.8 Risk Matrix Walkthrough 5
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3.9 Risk Matrix Walkthrough 6
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3.10 Activity: Interpreting Risk-Matrices
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3.11 Activity: Interpreting Risk-Matrices 1
 (Drag and Drop, 10 points, 2 attempts permitted)
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	Drag Item
	Drop Target

	Risk levels
	dropzone3 1

	Likelihood
	dropzone2 1

	Severity of impact
	dropzone1 1

	Duration
	




	Drag and drop properties

	Return item to start point if dropped outside the correct drop target

	Snap dropped items to drop target (Snap to center)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted
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3.12 Activity: Interpreting Risk-Matrices 2
 (Pick Many, 10 points, 2 attempts permitted)
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	Choice
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	Check Box 3

	 
	Check Box 4

	X
	Check Box 5

	 
	Check Box 6
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3.13 Activity: Interpreting Risk-Matrices 3
 (Pick Many, 10 points, 2 attempts permitted)
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	Radio Button 1
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	Radio Button 2

	 
	Radio Button 3

	 
	Radio Button 4
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3.14 Activity: Interpreting Risk-Matrices 4
 (Pick Many, 10 points, 2 attempts permitted)
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	Choice

	 
	Rectangle 13

	 
	Rectangle 14

	 
	Rectangle 16

	 
	Rectangle 15

	 
	Rectangle 20
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	Rectangle 18

	 
	Rectangle 17

	 
	Rectangle 28
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	Rectangle 24

	 
	Rectangle 23
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3.15 Activity: Interpreting Risk-Matrices 5
 (Pick Many, 10 points, 2 attempts permitted)
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	CORRECT-Rectangle 16
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3.16 Activity: Colour-specific Messaging About Impacts
 (Drag and Drop, 10 points, 2 attempts permitted)
[image: A picture containing table

Description automatically generated]
	Drag Item
	Drop Target

	Widespread severe damage to structures and infrastructure. Expect roads to be blocked by debris from buildings and fallen trees. There is no electricity and emergency services are greatly hampered. 
	dropzone4

	Local power outages may occur in vulnerable areas. Some areas may have damage to tree limbs and roofs. Travel may take a little longer than usual. 
	dropzone2

	Some localised gusty wind is possible. Little or no disruption is expected. No warnings are active and no actions are necessary at this time. 
	dropzone1

	Damage to trees and power lines are likely to result in power outages in many areas. Some structural damage is likely. Expect delays for ground travel. Emergency services will be slower than usual. 
	dropzone3




	Drag and drop properties

	Snap dropped items to drop target (Stack random)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted
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3.17 Communicating Localised Impacts
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3.18 Activity: Location-specific Messaging about Impacts
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Notes:
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3.19 Knowledge Check 
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Notes:


3.20 Question 1
 (Drag and Drop, 10 points, 1 attempt permitted)
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	Drag Item
	Drop Target

	“What the weather will BE”
	left drop

	“What the weather will DO”
	right drop

	“What the critical thresholds will be”
	




	Drag and drop properties

	Return item to start point if dropped outside the correct drop target

	Snap dropped items to drop target (Snap to center)

	Allow only one item in each drop target

	Delay item drop states until interaction is submitted
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3.21 Question 2
 (Pick Many, 10 points, 1 attempt permitted)
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	Choice

	 
	Check Box 1

	X
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	Check Box 4
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3.22 Question 3
 (Pick Many, 10 points, 1 attempt permitted)
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3.23 Question 4
 (Pick Many, 10 points, 1 attempt permitted)
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3.24 Question 5
 (Pick Many, 10 points, 1 attempt permitted)
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3.25 Question 6
 (Matching Drop-down, 10 points, 1 attempt permitted)
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3.26 Question 7
 (Pick Many, 10 points, 1 attempt permitted)
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3.27 Results: Module 3 Knowledge Check 
 (Results Slide, 0 points, 1 attempt permitted)
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	Results for

	3.20 Question 1

	3.21 Question 2

	3.22 Question 3

	3.23 Question 4

	3.24 Question 5

	3.25 Question 6

	3.26 Question 7




	Result slide properties
	

	Passing
Score
	70%




Notes:


3.28 Key Takeaways: Using a PTC Advisory
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3.29 Course Completion
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In this course we will learn about forecast guidance used in the
preparation of watches and warnings for tropical storms and
hurricanes. Specifically, we will look at guidance used to
describe possible near-future impacts for systems that have
not yet developed.

This guidance includes official forecasts and advisories from
the United States National Hurricane Center (NHC), located in
Miami, Florida, USA, in its role as a Regional Specialised
Meteorological Centre (RSMC) for the World Meteorological
Organization (WMO). We will also show how these forecasts are
expressed as impact-based forecasts and warnings from
National Meteorological and Hydrological Services (NMHSs)*
within the Caribbean region.

Specifically, the NHC issues the Potential Tropical Cyclone (PTC)
Advisory product for an area of unsettled weather that may
become a tropical cyclone. A “potential tropical cyclone” (PTC) is
the generic term used for hurricanes, tropical storms, and
tropical depressions.) The PTC Advisory is typically reserved for
systems where forecasters have high confidence regarding
formation of a tropical storm or hurricane—and that it will
bring wind and other impacts to land within 48 hours.

The PTC Advlsory (also referred to as just “PTC") can be

Potential Tropical Cyclone (PTC) Advisories
PTC 6, 2021 PTC 14, 2018

*What are “National Meteorological and Hydrological Services (NMHSs)"?

The World Meteorological Organization (WMO) uses the term “National Meteorological
and Hydrological Service” (NMHS) to refer to all national operational weather and
hydrology forecasting agencies. In some cases, the national agency may only have
weather forecasting services. We will be using “NMHS" throughout this course when
referring to “official” or "authoritative” operational forecast agencies or services.
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Question 4 of 5 :

Which of the following statements about graphical
2-day and 5-day Tropical Weather Outlooks (TWO)
are true?

=] a) An“X”marks the current location of the
tropical weather disturbance.

b) A graphical representation of where
impacts are most likely is provided.

D ©) A probability of development is provided.

D d) Shading on a map depicts potential
development area (for the 5-day product

only).

Click the Submit button when you are done.
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are true?
=] a) An“X”marks the current location of the
tropical weather disturbance.

ov A graphical representation of where
impacts are most likely is provided.

|:| ©) A probability of development is provided.

D d) Shading on a map depicts potential
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only).

Sorry. You do not have them all correct.

Click the Submit button when you are done.

Click Next to proceed to the next page.
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Which of the following statements about graphical
2-day and 5-day Tropical Weather Outlooks (TWO)

are true?
=] a) An“X”marks the current location of the
tropical weather disturbance.

ov A graphical representation of where
impacts are most likely is provided.

D ©) A probability of development is provided.

D d) Shading on a map depicts potential
development area (for the 5-day product

only).

Click the Submit button when you are done. Great! You have them all correc

Click Next to proceed to tl
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Question 5 of 5 3

Which of the following are true about a Potential Tropical
Cyclone (PTC) Advisory?

a) They are issued for ships on the open seas even if land
areas are not threatened.

b) There is increasing potential for at least tropical storm
force winds beyond 48 hours.

D ©) The primary benefit is to trigger preparations in
situations where a tropical cyclone develops within 48
hours of impacting land.

d) They are often associated with significant forecast
uncertainty.

Click the Submit button when you are done.
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Question 5 of 5

Which of the following are true about a Potential Tropical
Cyclone (PTC) Advisory?

D a) They are issued for ships on the open seas even if land
areas are not threatened.

b) There is increasing potential for at least tropical storm
force winds beyond 48 hours.

D ©) The primary benefit is to trigger preparations in
situations where a tropical cyclone develops within 48
hours of impacting land.

d) They are often associated with significant forecast
uncertainty.

Click the Submit button when you are done. Sorry. You do not have them all correct.

Click Next to proceed to the next page.
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Question 5 of 5

Which of the following are true about a Potential Tropical
Cyclone (PTC) Advisory?

D a) They are issued for ships on the open seas even if land
areas are not threatened.

b) There is increasing potential for at least tropical storm
force winds beyond 48 hours.

D ©) The primary benefit is to trigger preparations in
situations where a tropical cyclone develops within 48
hours of impacting land.

d) They are often associated with significant forecast
uncertainty.

Click the Submit button when you are done. Great! You have them all correc

Click Next to proceed to tl
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Results: Module 2 Knowledge Check

Your score is listed below. The knowledge checks at the end of each module are
intended only to help you check your learning. You may wish to use this
information to choose whether to further review the information covered.

Upon completion of the full course, you will have the opportunity to take a test on
the course material on the WMO ETRP Moodle site for course credit.

You may use the buttons below to review your answers, or retry the knowledge
check. Or you may click Next to proceed to the next module.

Your Score: 0%
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Welcome to Module 3. In Module 1, we learned about the
Potential Tropical Cyclone (PTC) Advisory from the U.S. National
Hurricane Center (NHC), and how it, and the suite of guidance
that accompanies it, can help to provide increased preparation
time for impacts from developing tropical cyclones.

In Module 2, we looked at how the possible impacts associated
with a PTC can be efficiently communicated between local
National Meteorological and Hydrological Services (NMHSs) and
the emergency management community, using the colour-coded
warning scale of an impact-based forecasting approach.

In this module, we will explore in more detail how the colour-
coded impact-based forecasts and warnings used by many
NMHSs are prepared and issued. In particular, we will focus on
how the colours associated with alerts and warnings may be
determined using a tool called the risk matrix.

Click Next to continue.

*What are “National Meteorological and Hydrological Services (NMHSs)"?

The World Meteorological Organization (WMO) uses the term “National Meteorological
and Hydrological Service’ (NMHS) to refer to all national operational weather and
hydrology forecasting agencies. In some cases, the national agency may only have
weather forecasting services. We will be using “NMHS" throughout this course when
referring to “official” or "authoritative" operational forecast agencies or services.
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Accurate forecasts of severe or extreme weather events may
not be enough to ensure safety from associated hazardous
conditions. Communications with the general public and
specific forecast users should focus on expected impacts. In
other words, the communication should go beyond what the
weather will be, and provide detail on what the weather will do.

An impact-based approach provides strategies for determining
and communicating the potential impacts. When looking at
soon-to-be tropical storms and hurricanes, for example, it is
important to consider all of the possible real-world impacts.
These impacts often include hazards that are not directly
caused by wind. Rainfall-induced flooding or coastal flooding
from storm surge, for example, will sometimes produce the
greatest impacts.

NHC guidance provides important information about the
expected track, strength, and timing of developing tropical
storms and hurricanes. Forecasts and warnings from your
NMHS are valuable for more specific information about
possible impacts.

Many countries are developing Impact-based Forecast and
Warning Services (IBFWS) to focus on the risks from specific
hazards associated with a developing storm. These risks may
include:

High
Winds
Heavy
Rain
©University Corporation for Atmospheric Richard Scoop, hitps:/fic kifp/8QbB6F
Baed b e e creativecommons. org/icenses/by-nci2.0/
Storm >
Surge

Photo by form PxHere.
pxhere.com/en/photo/1355438
€CO Public Domain

! S
Leo County Sheriffs Offce, Public domain
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k Matrix

Ikthrough

As part of IBFWS, NMHSs will commonly make use of a risk
matrix. A risk matrix is a visual communication tool to help with
understanding potential impacts as a combination of the
potential severity and the likelihood of occurrence. Risk matrices
are generated by forecasters at the NMHS, often in cooperation
with the emergency management and disaster preparedness
community. The risk matrix approach facilitates the
communication of potential risks in advance of a significant
weather event, and serves as a means to progressively express
changing expectations of risk as events evolve.

Please click Next to view a detailed walkthrough of what is
communicated by a risk matrix.

Minimal Significant
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Severity Scale

Minimal Minor Significant Severe
—

For each potential impact, the matrix shows the expected severity on a scale from minimal, to
minor, to significant, to severe.

Click Next to continue.
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Risk Matrix Walkthro!

Likelihood Scale

High
High | Gonfigance

Med

vey [ 3
Low High

Uncertainty

LIKELIHOO!

©The COMET Program

The estimated likelihood that the impact will occur is presented on a scale from very unlikely, to
highly likely.

Click Next to continue.
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Risk Matrix Walkthi

The Matrix
o
o
=,
TR
Minimal Minor Significant Severe
—_—

The scales for impact and likelihood are combined to form a matrix expressing different possible
combinations of each.

Click Next to continue.
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Risk Matrix Walkthrough

Risk Level Colours

LIKELIHOOD

Minimal Significant

©Tha COMET Program

Colours are added to the matrix cells to represent the risks posed by weather hazards as a
combination of the potential severity of the impact and the likelihood that it will occur.

Click Next to continue.
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Risk Levels Key

Very
Low

LIKELIHOOD
2

Minimal Significant

Risk Lovels

The COMET Program | Trindad and Tobago Meteorlogia Sevice
The progression in colours from green to yellow to orange to red generally indicates
increasing levels of necessary action. However, the same colour in different positions in the
matrix may imply different required actions as we will explore in the activity on the next page.

Click Next to continue.
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Risk Matrix W
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Examples of Risk Matrices

Risk assessment matrix

Very
likely Il o acrion

BEAWARE

w
o
> 10 s oreonneo
prr I e acron
T -. 2
t o
z
Unlikely o
o
Verylow High
impact s—p impact

VERYLOW/  LOW/  MODERATE/  HIGH/

% MINIMAL  MINOR  SIGNIFICANT  SEVERE

WEATHER EVENT IMPACT
Barbados Meteorological Services
Risk matrix used by the Barbados Meteorological Services. Note that the
Y axis is expressed as “Confidence” with percent probability.

Risk matrix produced by the Trinidad
and Tobago Meteorological Service
associated with a June 2022 PTC

Risk matrices typically follow this four-colour approach, however NMHSs may use their own versions.
Click Next to continue.

For more information, view this video walkthrough of a risk matrix using an example from Barbados:
https://www.youtube.com/watc| laFFBg1opBU

Click Next to continue.





image107.jpeg
Activity: Interpreting Risk-Matrices .

In this activity, you will practise interpreting the colours in the risk matrix.
Please answer the questions on the following pages to test your understanding.

Please note: As we saw in the example on the previous page, risk matrices vary somewhat from one NMHS to another, although they
share similar features. The matrix used here is a general example, and does not represent the matrix from any specific NMHS.

Click Next to proceed.
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Question 1: See if you can recreate this risk matrix by dragging Risk Matrix
the correct labels below to their proper place.

Note, there will be one item left over. # g
e

Click Submit when you are done.

Low

Very.
Low

Minimal Significant Sovero.

Triidad and Tobago Meteorologial Service

Risk levels Severity of impact

Duration Likelihood
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Question 1: See if you can recreate this risk matrix by dragging
A igh

Risk Matrix
the correct labels below to their proper place.

Note, there will be one item left over.

Click Submit when you are done.

Very.
Low

Minimal Significant Sovero

i

Triidad and Tobago Meteorologial Service

Sorry, you do not have them all correct.
Would you like to try again or continue to the

correct answers?
Try Again Continue
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Question 1: See if you can recreate this risk matrix by dragging
the correct labels below to their proper place.

Risk Matrix

Note, there will be one item left over.

Click Submit when you are done.

Likelihood

Minimal Minor Significant Sovero

[ severtyormpaet__) )

Feedback: An impact-based risk matrix
combines the likelihood of an event (Y axis)
with the severity of the impact (X axis). Colours
denote increasing risk levels as you move from
green to yellow to orange to red, as shown by
the Risk Levels key below. Duration is not
included in this type of risk matrix.

Triidad and Tobago Meteorologial Service

The correct labels are shown now on the

. Risk levels Severity of impact
diagram.

Congratulations! You have them all correct!
Click Next to Continue.
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Question 1: See if you can recreate this risk matrix by dragging
the correct labels below to their proper place.

Risk Matrix

Note, there will be one item left over.

Click Submit when you are done.

Likelihood

Minimal Minor Significant Sovero

[ severtyormpaet__) )

Feedback: An impact-based risk matrix
combines the likelihood of an event (Y axis)
with the severity of the impact (X axis). Colours
denote increasing risk levels as you move from
green to yellow to orange to red, as shown by
the Risk Levels key below. Duration is not
included in this type of risk matrix.

Triidad and Tobago Meteorologial Service

The correct labels are shown now on the Risk levels Severity of impact
diagram.
Sorry. You do not have them all correct.

Please try again after reviewing the content.

Click Next to Continue.
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Question 2: In this example from Trinidad and Tobago, the risk
matrix is issued on 27 June 2022 for possible tropical cyclone
impacts.

Which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts

LIKELIHOOD»

b) Significant impacts

Minimal Significant

) Severe impacts

d) Low likelihood for occurrence IMPACT -

€) Medium likelihood for occurrence Risk Lovels.

oooooo

f) High likelihood for occurrence
The COMET Progam  Tinaad s Tebage MtsrsegclSevics
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Question 2: In this example from Trinidad and Tobago, the risk
matrix is issued on 27 June 2022 for possible tropical cyclone
impacts.

Which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts

LIKELIHOOD, »

b

Significant impacts

Minimal Significant

) Severe impacts

Low likelihood for occurrence IMPACT 1

d

Medium likelihood for occurrence Risk Lovels

o

oooooo

f) High likelihood for occurrence
The COMET Program 1 Tiand s Tobag Meorlogit Sevice

Sorry, you do not have them all correct.
Would you like to try again or continue to the

correct answers?
Try Again Continue
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Question 2: In this example from Trinidad and Tobago, the risk
matrix is issued on 27 June 2022 for possible tropical cyclone
impacts.

»

Which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts
b) Significant impacts
D ) Severe impacts Minimal Significant

% d) Low likelihood for occurrence IMPACT ;-

LIKELIHOOD

e) Medium likelihood for occurrence Risk Levels

D f) High likelihood for occurrence

The COMET Progra  Tinkad nd Tobaga MtaarlgiclSavice
Feedback:
The correct answers are b) and e).

In this case the risk matrix shows that there is a medium
likelihood of occurrence of significant impacts.

Click Next to continue.

Congratulations! You have them all correct!
Click Next to Continue.
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Question 2: In this example from Trinidad and Tobago, the risk
matrix is issued on 27 June 2022 for possible tropical cyclone
impacts.

»

Which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts
b) Significant impacts
D ) Severe impacts Minimal Significant

% d) Low likelihood for occurrence IMPACT ;-

LIKELIHOOD

e) Medium likelihood for occurrence Risk Levels

D f) High likelihood for occurrence

The COMET Progra  Tinkad nd Tobaga MtaarlgiclSavice
Feedback:
The correct answers are b) and e).

In this case the risk matrix shows that there is a medium
likelihood of occurrence of significant impacts.

Sorry. You do not have them all correct.
Please try again after reviewing the content.
Click Next to Continue.

Click Next to continue.
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Question 3: A slow-moving tropical wave is approaching and is Wind

forecast to be a low-end tropical storm when it arrives in 36 ‘
g
=
o}
X
=)

hours. Consider an NMHS that provides separate risk matrices
for the wind hazard and the rainfall hazard.

Given this information, which hazard, wind or rain, would you
focus on most in preparing for severe impacts? Choose the best
answer.

Sevare

IMPACT
o —)
2 wind i

b) Rain Rain ‘
c) Neither
8
d) Both 2
=)
£
=)

O00O0

anima Winar Santeare Sovere

pry
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Risk matrices can be based on specific impacts. In this idealised case, there
are two matrices (one for wind and one for rain/flood) for the same storm.
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Question 3: A slow-moving tropical wave is approaching and is
forecast to be a low-end tropical storm when it arrives in 36
hours. Consider an NMHS that provides separate risk matrices
for the wind hazard and the rainfall hazard.

Given this information, which hazard, wind or rain, would you
focus on most in preparing for severe impacts? Choose the best
answer.

Ml Sontcant

IMPACT

l i

O a) Wind e O g b s s

d b) Rain A

O o Neither s

o g
g

d) Both

Feedback:

The correct answer is b).

Since the rain impacts are forecast to be severe with a high likelihood,
while the wind impacts are expected to be minor (even if they are
very likely), it would make sense to focus on preparations for severe
rain impacts. Note that rainfall impacts can be severe even for low- -
end tropical cyclones. 5 Congratulations! You have them all correct!
Click Next to continue. Click Next to Continue.

Somtcant
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Question 3: A slow-moving tropical wave is approaching and is
forecast to be a low-end tropical storm when it arrives in 36
hours. Consider an NMHS that provides separate risk matrices
for the wind hazard and the rainfall hazard.

Given this information, which hazard, wind or rain, would you
focus on most in preparing for severe impacts? Choose the best
answer.

Sontcant Sevare

IMPACT ‘

O a) Wind
d b) Rain
O c) Neither
o

d) Both

Feedback:
The correct answer is b). Sanicant
Since the rain impacts are forecast to be severe with a high likelihood,
while the wind impacts are expected to be minor (even if they are
very likely), it would make sense to focus on preparations for severe
rain impacts. Note that rainfall impacts can be severe even for low-

Sorry. You do not have them all correct.
end tropical cyclones. | Please try again after reviewing the content.
Click Next to Continue.

Click Next to continue.
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Question 3: A slow-moving tropical wave is approaching and is
forecast to be a low-end tropical storm when it arrives in 36
hours. Consider an NMHS that provides separate risk matrices
for the wind hazard and the rainfall hazard.

Given this information, which hazard, wind or rain, would you
focus on most in preparing for severe impacts? Choose the best
answer.

Ml Sontcant Sevare

PACT Ty

ko
a) Wind
b) Rain

c) Neither

O00O0

d) Both

Somtcant

Sorry, you do not have them all correct.
Would you like to try again or continue to the

correct answers?
Try Again Continue
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Click to clo

Note: The cone contai probable path of the storm ut does not show.
he size of the storm. Hazardous conditions can occur outside of the cone
> —

0N 7%

Current information:

Center location 14.2 N 59.2 W

Maximum sustained wind 35 mph ph
Movement WNW at 15 mph $39-73mph H74-110 mph M> 110 mph|

Potential track a Watches:

Hurricane 11 Trop Storm Hurricane [ Trop Storm
PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
that would become Tropical Storm Fred
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Question 4: An approaching tropical wave may be a tropical
storm upon reaching your area in 2 days. Two days before the
expected impact, the forecasters are uncertain about the track
and strength, but are very concerned that rapid strengthening
could occur. Therefore they issue a risk matrix showing low
likelihood of severe impacts. Which box in the matrix would be
highlighted?

Click on the appropriate box for the 2-day lead time forecast.

LIKELIHOOD»

Click Submit when you are done. Winimal Significant

Risk Lovels

The COMET Program  ridad snd Tobago Meteorsigica Sevice
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Question 4: An approaching tropical wave may be a tropical
storm upon reaching your area in 2 days. Two days before the
expected impact, the forecasters are uncertain about the track
and strength, but are very concerned that rapid strengthening
could occur. Therefore they issue a risk matrix showing low
likelihood of severe impacts. Which box in the matrix would be
highlighted?

Click on the appropriate box for the 2-day lead time forecast.

Click Submit when you are done.

Feedback:
The correct answer is shown. This reflects a low likelihood,
but severe impacts should the rapid strengthening occur.

Click Next to continue.

>

Very.
Low

LIKELIHOOD
g

Minimal Minor Significant Severe

IMPACT ;‘

Risk Lovels

veLLow
Monltor condiions

The COMET Program/ Tinidad nd Tebage Metsorlogial Service

Congratulations! You have them all correct!

Click Next to Continue.
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Question 4: An approaching tropical wave may be a tropical
storm upon reaching your area in 2 days. Two days before the
expected impact, the forecasters are uncertain about the track
and strength, but are very concerned that rapid strengthening
could occur. Therefore they issue a risk matrix showing low
likelihood of severe impacts. Which box in the matrix would be
highlighted?

Click on the appropriate box for the 2-day lead time forecast.

Click Submit when you are done.

Feedback:
The correct answer is shown. This reflects a low likelihood,
but severe impacts should the rapid strengthening occur.

Click Next to continue.

>
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Minimal Minor Significant Severe

IMPACT ;‘

Risk Lovels

veLLow
Monltor condiions

The COMET Program/ Tinidad nd Tebage Metsorlogial Service

Sorry. You do not have them all correct.

Please try again after reviewing the conte
Click Next to Continue.
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Question 4: An approaching tropical wave may be a tropical
storm upon reaching your area in 2 days. Two days before the
expected impact, the forecasters are uncertain about the track
and strength, but are very concerned that rapid strengthening
could occur. Therefore they issue a risk matrix showing low
likelihood of severe impacts. Which box in the matrix would be
highlighted?

Click on the appropriate box for the 2-day lead time forecast.

LIKELIHOOD, »

Minimal Significant

Click Submit when you are done.

IMPACT ;-

Risk Lovels

The COMET Program/ Tinidad nd Tebage Metsorlogial Service

Sorry, you do not have them all correct.
Would you like to try again or continue to the

correct answers?
Try Again Continue
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Question 5: Continuing with the example in the previous
question, one day before the expected impact, forecasters at the
NMHS are much more confident that your area will be impacted
and the likelihood is “high”. But the storm is not expected to be
as strong as earlier feared, and the impact is listed as
“significant” rather than “severe”. Which box in the matrix is likely
highlighted?

Click on the appropriate box for the 1-day lead time forecast.

LIKELIHOOD»

Click Submit when you are done. Winimal Significant

Risk Lovels

The COMET Program  ridad snd Tobago Meteorsigica Sevice
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Activity: Interpreting Risk-M

Question 5: Continuing with the example in the previous
question, one day before the expected impact, forecasters at the
NMHS are much more confident that your area will be impacted
and the likelihood is “high”. But the storm is not expected to be
as strong as earlier feared, and the impact is listed as
“significant” rather than “severe”. Which box in the matrix is likely
highlighted?

Feedback:

The correct answer is shown. The position in the matrix is just
as important as the colour. In the forecast with the 2-day lead
time there was a large amount of uncertainty about the
strengthening potential. Thus, a low likelihood of severe impacts
was issued. Wording in a forecast associated with this orange
level should stress the necessary preparations for severe
impacts as well as some of the uncertainty.

The 1-day lead time shows a much higher likelihood (in this case
less uncertainty) but now severe impacts are not expected. In
this case the orange level is likely associated with warnings that
stress high likelihood of significant impacts.

Keep in mind that the same colour in different parts of the
matrix may warrant different actions in response.

Click Next to continue.
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Question 5: Continuing with the example in the previous
question, one day before the expected impact, forecasters at the
NMHS are much more confident that your area will be impacted
and the likelihood is “high”. But the storm is not expected to be
as strong as earlier feared, and the impact is listed as
“significant” rather than “severe”. Which box in the matrix is likely
highlighted?

Feedback:

The correct answer is shown. The position in the matrix is just
as important as the colour. In the forecast with the 2-day lead
time there was a large amount of uncertainty about the
strengthening potential. Thus, a low likelihood of severe impacts
was issued. Wording in a forecast associated with this orange
level should stress the necessary preparations for severe
impacts as well as some of the uncertainty.

The 1-day lead time shows a much higher likelihood (in this case
less uncertainty) but now severe impacts are not expected. In
this case the orange level is likely associated with warnings that
stress high likelihood of significant impacts.

Keep in mind that the same colour in different parts of the
matrix may warrant different actions in response.

Click Next to continue.
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Congratulations! You have them all correct!

Click Next to Continue.
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Question 5: Continuing with the example in the previous
question, one day before the expected impact, forecasters at the
NMHS are much more confident that your area will be impacted
and the likelihood is “high”. But the storm is not expected to be
as strong as earlier feared, and the impact is listed as
“significant” rather than “severe”. Which box in the matrix is likely
highlighted?

Feedback:

The correct answer is shown. The position in the matrix is just
as important as the colour. In the forecast with the 2-day lead
time there was a large amount of uncertainty about the
strengthening potential. Thus, a low likelihood of severe impacts
was issued. Wording in a forecast associated with this orange
level should stress the necessary preparations for severe
impacts as well as some of the uncertainty.

The 1-day lead time shows a much higher likelihood (in this case
less uncertainty) but now severe impacts are not expected. In
this case the orange level is likely associated with warnings that
stress high likelihood of significant impacts.

Keep in mind that the same colour in different parts of the
matrix may warrant different actions in response.

Click Next to continue.
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e 2

The COMET Program/ Tinidad nd Tebage Metsorlogial Service
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Sorry. You do not have them all correct.

Please try again after reviewing the content.
Click Next to Continue.
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Question 5: Continuing with the example in the previous
question, one day before the expected impact, forecasters at the
NMHS are much more confident that your area will be impacted
and the likelihood is “high”. But the storm is not expected to be
as strong as earlier feared, and the impact is listed as
“significant” rather than “severe”. Which box in the matrix is likely
highlighted?

Click on the appropriate box for the 1-day lead time forecast.

LIKELIHOOD, »

Minimal Significant

Click Submit when you are done.

IMPACT ;-

Risk Lovels

The COMET Program/ Tinidad nd Tebage Metsorlogial Service

Sorry, you do not have them all correct.
Would you like to try again or continue to the

correct answers?
Try Again Continue
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orange to red.

Some NHMSs do not share the risk matrix directly with their users. Instead, each colour on the matrix is associated with suggested
wording for warnings. The words and phrases will convey a greater sense of urgency and action as one goes from green, to yellow to

Read the four warning messages associated with a wind risk. Decide which colour the message is correlated with.

Drag each message to the appropriate warning colour box. Click Submit when you are done.

Local power outages may
occur in vulnerable areas.
Some areas may have damage
to tree limbs and roofs. Travel

may take a little longer than
usual.

Moderate Risk

Warning Messages: (Drag to the appropriate risk level box.)

Widespread severe damage to
structures and infrastructure.
Expect roads to be blocked by

| Some localised gusty wind is
possible. Little or no disruption
| is expected. No warnings are

debris from buildings and i active and no actions are

fallen trees. There is no
electricity and emergency
services are greatly hampered.

| necessary at this time.

Damage to trees and power
lines are likely to result in
power outages in many areas.
Some structural damage is
likely. Expect delays for ground
travel. Emergency services will
be slower than usual.
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Click to closs

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.

B

Current information: @ Forecast positions:
Center location 18.0N 86.6 W
Maximum sustained wind 30 mph
Movement NW at 6 mph
Watches:
Huricane (4001 Trop Stom

PTC Advisory 1 issued 4:00 PM CDT 06 October 2018 for the
disturbance that would become Hurricane Michael

(o)
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Some NHMSs do not share the risk matrix directly with their users. Instead, each colour on the matrix is associated with suggested
wording for warnings. The words and phrases will convey a greater sense of urgency and action as one goes from green, to yellow to
orange to red.

Read the four warning messages associated with a wind risk. Decide which colour the message is correlated with.

Drag each message to the appropriate warning colour box. Click Submit when you are done.

Moderate Risk

Local power outages may
occur in vulnerable areas.
Some areas may have damage
to tree limbs and roofs. Travel
may take a little longer than
usual.

Feedback:

The correct answers are shown. The warnings focus on specific
impacts and convey an increasing sense of urgency and action from
green to red.

Click Next to continue.
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Some NHMSs do not share the risk matrix directly with their users. Instead, each colour on the matrix is associated with suggested
wording for warnings. The words and phrases will convey a greater sense of urgency and action as one goes from green, to yellow to

orange to red.

Read the four warning messages associated with a wind risk. Decide which colour the message is correlated with.

Drag each message to the appropriate warning colour box. Click Submit when you are done.

Feedback:

Moderate Risk

Local power outages may
occur in vulnerable areas.
Some areas may have damage
to tree limbs and roofs. Travel
may take a little longer than
usual.

The correct answers are shown. The warnings focus on specific

impacts and convey an increasing sense of urgency and action from

green to red.

Click Next to continue.

High Risk

Damage to trees and power
lines are likely to result in
power outages in many areas.
Some structural damage is
likely. Expect delays for ground
travel. Emergency services will
be slower than usual.

Very High Risk

Widespread severe damage to
structures and infrastructure.
Expect roads to be blocked by
debris from buildings and
fallen trees. There is no
electricity and emergency
services are greatly hampered.

Congratulations! You have them all correct!

Click Next to Continue.
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Some NHMSs do not share the risk matrix directly with their users. Instead, each colour on the matrix is associated with suggested
wording for warnings. The words and phrases will convey a greater sense of urgency and action as one goes from green, to yellow to

orange to red.

Read the four warning messages associated with a wind risk. Decide which colour the message is correlated with.

Drag each message to the appropriate warning colour box. Click Submit when you are done.

Feedback:

Moderate Risk

Local power outages may
occur in vulnerable areas.
Some areas may have damage
to tree limbs and roofs. Travel
may take a little longer than
usual.

The correct answers are shown. The warnings focus on specific

impacts and convey an increasing sense of urgency and action from

green to red.

Click Next to continue.

High Risk

Damage to trees and power
lines are likely to result in
power outages in many areas.
Some structural damage is
likely. Expect delays for ground
travel. Emergency services will
be slower than usual.

Very High Risk

Widespread severe damage to
structures and infrastructure.
Expect roads to be blocked by
debris from buildings and
fallen trees. There is no
electricity and emergency
services are greatly hampered.

Sorry. You do not have them all correct.

Please try again after reviewing the content.
Click Next to Continue.
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Some NHMSs do not share the risk matrix directly with their users. Instead, each colour on the matrix is associated with suggested
wording for warnings. The words and phrases will convey a greater sense of urgency and action as one goes from green, to yellow to

orange to red.

Read the four warning messages associated with a wind risk. Decide which colour the message is correlated with.

Drag each message to the appropriate warning colour box. Click Submit when you are done.

Moderate Risk

Warning Messages: (Drag to the appropriate risk level box.)

Local power outages may
occur in vulnerable areas.
Some areas may have damage
to tree limbs and roofs. Travel
may take a little longer than
usual.

Widespread severe damage to
structures and infrastructure.
Expect roads to be blocked by
debris from buildings and
fallen trees. There is no
electricity and emergency
services are greatly hampered.

High Risk Very High Risk

Some localised gusty wind is

possible, Little or no disruption
is exp,
active|

Damage to trees and power
lines are likely to result in

Sorry, you do not have them all correct.
Would you like to try again or continue to the

correct answers?
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Communicating Localised Impacts

The NMHS may use forecast zones to assist with development of
relevant wording to describe location-specific risks and the
necessary actions needed to minimise those risks.

Mountainous Island with Forecast Zones

For example, a zone characterised by steep terrain may have

different risks and require some different actions than a coastal Coastal plains

plain. The mountainous terrain may be more prone to landslides

and flash floods during heavy rain, while the coastal plain is ves
more prone to storm surge flooding. \

Mountains, steep: @\

Another example is that an urban area may have greater flash
flood threat due to impervious surfaces and deforestation.
Urban areas also have more infrastructure that can be damaged
by high wind, lightning, or flooding.

Urbandevelopmention
coastal’plain

Click Next to continue.





image135.jpeg
Activity: Location-specific Messaging about Impacts

In this activity, you will choose which customised warning
message is appropriate for each zone on this island.

Mountainous Island with Forecast Zones
There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastal plains
Submit when you are done.

Click to Select - B \
Inundation of streets and highways is likely, especially in low-lying areas. Mountains, sfeep\valleys
Ground travel by car will take longer than usual with numerous accidents, N\
stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

s : 4 bl \Urban developmenton
Swol len, fast-moving streams can cause damage to roads and structures. % Coastal plam <

Click to Select v

Streams and estuaries will be swollen with fast-moving water. Water will
pool in low areas. This will pose dangers when hiking or driving through
flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive

Click to Select -

Flash flooding and landslides can pose a threat to life for those driving or
walking on area roads. Water, debris, and mud can move very quickly down
steep terrain, causing damage to roads, trails, and structures. Hillside roads
may collapse or be washed away.





image136.jpeg
Activity: Location-specific Messaging about Impacts

In this activity, you will choose which customised warning

message is appropriate for each zone on this island. " -
Mountainous Island with Forecast Zones

There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastallplains:
Submit when you are done.
| Click to Select - B \
Coastal plains: especially in low-lying areas. Mountains, steepivalleys' \

ual with numerous accidents,

Urban development: hts. Buildings may be flooded.

\Urban developmenton
Mountains, steep valleys: hage to roads and structures. = Coastal'plain &

| Click to Select v

Streams and estuaries will be swollen with fast-moving water. Water will
pool in low areas. This will pose dangers when hiking or driving through
flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive

Click to Select -

Flash flooding and landslides can pose a threat to life for those driving or
walking on area roads. Water, debris, and mud can move very quickly down
steep terrain, causing damage to roads, trails, and structures. Hillside roads
may collapse or be washed away.
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Activity: Location-specific Messaging about Impacts

In this activity, you will choose which customised warning
message is appropriate for each zone on this island.

Mountainous Island with Forecast Zones
There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastal plains
Submit when you are done.

Click to Select - B \
Inundation of streets and highways is likely, especially in low-lying areas. Mountains, sfeep\valleys
Ground travel by car will take longer than usual with numerous accidents, N\
stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

s : 4 bl \Urban developmenton
Swol len, fast-moving streams can cause damage to roads and structures. % Coastal plam <

Click to Select v

Coastal plains: @st-moving water. Water will
len hiking or driving through
ground will be slippery making it

Urban development:

Mountains, steep valleys: 383 8nd Tobago Meteorological Service

Click to Select -

Flash flooding and landslides can pose a threat to life for those driving or
walking on area roads. Water, debris, and mud can move very quickly down
steep terrain, causing damage to roads, trails, and structures. Hillside roads
may collapse or be washed away.
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Activity: Location-specific Messaging about Impacts

In this activity, you will choose which customised warning
message is appropriate for each zone on this island.

Mountainous Island with Forecast Zones
There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastal plains
Submit when you are done.

Click to Select - B \
Inundation of streets and highways is likely, especially in low-lying areas. Mountains, sfeep\valleys
Ground travel by car will take longer than usual with numerous accidents, N\
stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

s : 4 bl \Urban developmenton
Swol len, fast-moving streams can cause damage to roads and structures. % Coastal plam <

Click to Select v

Streams and estuaries will be swollen with fast-moving water. Water will
pool in low areas. This will pose dangers when hiking or driving through
flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive nidad and Tobago Meteorological Service

Click to Select -

Coastal plains: leat to life for those driving or
ud can move very quickly down

e i Is, and structures. Hillside roads

Mountains, steep valleys:
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In this activity, you will choose which customised warning

message is appropriate for each zone on this island. " -
Mountainous Island with Forecast Zones

There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastallplains:
Submit when you are done.
| Click to Select - B \
Inundation of streets and highways is likely, especially in low-lying areas. Mountains, steepivalleys' \

| Ground travel by car will take longer than usual with numerous accidents,
 stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

Swollen, i ds ds and ‘Urban development on
wollen, fast-moving streams can cause damage to roads and structures. e <

| Click to Select v

| Streams and estuaries will be swollen with fast-moving water. Water will

| pool in low areas. This will pose dangers when hiking or driving through

| flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive

| Click to Select - (=

Sorry, you do not have all of the correct

Flash flooding and landslides can pose a threat to life for those driving or

| walking on area roads. Water, debris, and mud can move very quickly down Wﬁ:ﬁ"ﬁm you like to try again or
| steep terrain, causing damage to roads, trails, and structures. Hillside roads mﬁm@mm@ﬁ

| may collapse or be washed away.

[ TryAgaIn ] [ Continue ]
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Cyclones

Itis important to be familiar with the terminology commonly
used to describe tropical weather systems.

What is a “tropical cyclone™?

Tropical cyclones are cyclones that develop in tropical and
subtropical oceans. They can be large enough to impact
numerous small nations simultaneously, and most importantly,
they can intensify rapidly into dangerous storms with life-
threatening impacts on land and at sea.

When tropical cyclone winds reach or exceed 119 km/hour (74

mph), they receive a label that varies with location around the

world:

« In the Indian Ocean and the South Pacific Ocean, they keep the
term “cyclone.”

» On the west side of the North Pacific Ocean, “typhoon” is the
preferred term.

« On the east side of the North Pacific, and throughout the North
Atlantic Ocean (including the Caribbean Sea and Gulf of
Mexico), “hurricane” is the official term.

Regardless of these regional terminology variations, they all fall
under the general term, "tropical cyclone”.

©The COMET Program

Tropical cyclones with winds of at least 119 km/h (74 mph) have
different labels in different parts of the world, but they are all the same
type of weather system.
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In this activity, you will choose which customised warning

message is appropriate for each zone on this island. " -
Mountainous Island with Forecast Zones

There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastallplains:
Submit when you are done.
| Click to Select - B \
Inundation of streets and highways is likely, especially in low-lying areas. Mountains, steepivalleys' \

| Ground travel by car will take longer than usual with numerous accidents,
 stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

Swollen, i ds ds and ‘Urban development on
wollen, fast-moving streams can cause damage to roads and structures. e <

| Click to Select v

| Streams and estuaries will be swollen with fast-moving water. Water will

| pool in low areas. This will pose dangers when hiking or driving through

| flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive

| Click to Select -

Flash flooding and landslides can pose a threat to life for those driving or (gm,)ﬁm). ot have all of the correct

| walking on area roads. Water, debris, and mud can move very quickly down s
| steep terrain, causing damage to roads, trails, and structures. Hillside roads a’ﬁ"’@ﬁﬁf@i@& Ymﬁi@@%ﬂ%

| may collapse or be washed away.
I Continue
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In this activity, you will choose which customised warning

message is appropriate for each zone on this island. " -
Mountainous Island with Forecast Zones

There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down

menu, and choose which zone it would best apply to. Click Coastallplains:
Submit when you are done.
| Click to Select - B \
Inundation of streets and highways is likely, especially in low-lying areas. Mountains, steepivalleys' \

| Ground travel by car will take longer than usual with numerous accidents,
 stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

Swollen, i ds ds and ‘Urban development on
wollen, fast-moving streams can cause damage to roads and structures. e <

| Click to Select v

| Streams and estuaries will be swollen with fast-moving water. Water will

| pool in low areas. This will pose dangers when hiking or driving through

| flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive

| Click to Select -

Flash flooding and landslides can pose a threat to life for those driving or P -
| walking on area roads. Water, debris, and mud can move very quickly down @@i@,@ﬁ[ﬁm

| steep terrain, causing damage to roads, trails, and structures. Hillside roads Yﬁmfmﬁ}ﬁwa@w@@@@ﬁiﬂmﬁw

| may collapse or be washed away.
1 Continue
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Activity: Location-specific Messaging about Impacts

In this activity, you will choose which customised warning
message is appropriate for each zone on this island.

There is an orange level alert in all three zones for heavy rainfall
and flooding. For each warning below, click on the drop-down
menu, and choose which zone it would best apply to. Click
Submit when you are done.

Urban development:

Inundation of streets and highways is likely, especially in low-lying areas.
Ground travel by car will take longer than usual with numerous accidents,
stalled vehicles, and non-functions traffic lights. Buildings may be flooded.
Swollen, fast-moving streams can cause damage to roads and structures.

Coastal plains: ]

Streams and estuaries will be swollen with fast-moving water. Water will
pool in low areas. This will pose dangers when hiking or driving through
flooded areas. Visibility will be poor and the ground will be slippery making it
difficult to walk or drive

Mountains, steep valleys: I

Flash flooding and landslides can pose a threat to life for those driving or
walking on area roads. Water, debris, and mud can move very quickly down
steep terrain, causing damage to roads, trails, and structures. Hillside roads
may collapse or be washed away.

Feedback:

The correct answers are shown.
Impacts should be explained in a
way that is relevant to the applicable
zone. For example, in the zone with
urbanisation, the possible impacts
include damage to urban
infrastructure (roads, traffic lights,
buildings)—which result in more
accidents and long travel times. In
contrast, possible impacts in the
mountainous zone also include road

damage, but should specifically highlight the dangers from debris
flows and landslides.

The example used is simplified to show only three zones. In reality,
there are often numerous zones, as shown here with the forecast
zone map of Barbados.

Click Next to continue.
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Knowledge Check

Risk Matrix

Significant Sovere

Stonblocks " : IMPACT -

Risk Lovels

veow
Nortorconstens.

T COMRT rgram! Tondnd 1o oo teriges o

Check your understanding of the information covered in this module by responding to the questions
on the next few pages.

The knowledge checks at the end of each module serve to help you check on your learning. You may
wish to use this information to choose whether to further review the information covered.

Upon completion of the full course, you will have the opportunity to take a test on the course
material on the WMO ETRP Moodle site for course credit.

Click Next to start the questions.
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Question 1 of 7

In this module, we looked at how accurate forecasts of severe or
extreme weather events may not be enough to ensure adequate
preparations and actions to reduce impacts.

Drag and drop the appropriate phrases to complete the diagram
comparing the communications approach for forecasts and
warnings with or without an impact-based forecast and warning
approach

Click Submit when you are done.

Without an impact-

based forecast and

With an impact-based
forecast and warning

warning approach approach
“What the weather “What the critical “What the weather
will BE” thresholds will be” will DO”
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Question 1 of

In this module, we looked at how accurate forecasts of severe or
extreme weather events may not be enough to ensure adequate
preparations and actions to reduce impacts.

Drag and drop the appropriate phrases to complete the diagram
comparing the communications approach for forecasts and
warnings with or without an impact-based forecast and warning
approach

Click Submit when you are done.

Without an impact-
based forecast and

With an impact-based
forecast and warning

warning approach approach
“What the weather “What the critical “What the weather
will BE” thresholds will be” will DO”

Sorry. You do not have them all correct.

Click Next to proceed to the next page.
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Question 1 of

In this module, we looked at how accurate forecasts of severe or
extreme weather events may not be enough to ensure adequate
preparations and actions to reduce impacts.

Drag and drop the appropriate phrases to complete the diagram
comparing the communications approach for forecasts and
warnings with or without an impact-based forecast and warning
approach

Click Submit when you are done.

Without an impact-
based forecast and

With an impact-based
forecast and warning

warning approach approach
“What the weather “What the critical “What the weather
will BE” thresholds will be” will DO”

Great! You have them all correct.

Click Next to proceed to the next page.





image147.jpeg
In which of the following ways is the risk matrix beneficial for
communicating risks from tropical storms or hurricanes?

D a) Itfacilitates the ability of local emergency management agencies to
issue their own warning about high-impact weather.

D b) It can allow communication of risks from specific hazards such as high
wind, heavy rainfall, and storm surge.

D c) News media organisations create the matrix to communicate more
efficiently with forecasters at national and regional centres.

™ d) Colour-coded warnings are an efficient method to communicate the
level of risk and the corresponding preparations or actions needed.

Click the Submit button when you are done.
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Question 3 of 6

In which of the following ways is the risk matrix beneficial for
communicating risks from tropical storms or hurricanes?

|:| a) Itfacilitates the ability of local emergency management agencies to
issue their own warning about high-impact weather.

D b) It can allow communication of risks from specific hazards such as high
wind, heavy rainfall, and storm surge.

L__| c) News media organisations create the matrix to communicate more
efficiently with forecasters at national and regional centres.

0 d) Colour-coded warnings are an efficient method to communicate the
level of risk and the corresponding preparations or actions needed.

Sorry. You do not have them all correct.

Click the Submit button when you are done.

Click Next to proceed to the next page.
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Question 3 of 6

In which of the following ways is the risk matrix beneficial for
communicating risks from tropical storms or hurricanes?

|:| a) Itfacilitates the ability of local emergency management agencies to
issue their own warning about high-impact weather.

D b) It can allow communication of risks from specific hazards such as high
wind, heavy rainfall, and storm surge.

L__| c) News media organisations create the matrix to communicate more
efficiently with forecasters at national and regional centres.

0 d) Colour-coded warnings are an efficient method to communicate the
level of risk and the corresponding preparations or actions needed.

Click the Submit button when you are done. Great! You have them all correct.

Click Next to proceed to the next page.
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Itis important to be familiar with the terminology commonly
used to describe tropical weather systems.

What is a “tropical cyclone™?

Tropical Cyclone (

Tropical cyclones are cyclones that develop in tropical and
subtropical oceans. They can be large enough to impact
numerous small nations simultaneously, and most importantly,
they can intensify rapidly into dangerous storms with life-
threatening impacts on land and at sea.

When tropical cyclone winds reach or exceed 119 km/hour (74
mph), they receive a label that varies with location around the
world. In the Indian Ocean and the South Pacific Ocean, they
keep the term “cyclone.” On the west side of the North Pacific
Ocean, “typhoon” is the preferred term. On the east side of the
North Pacific, and throughout the North Atlantic Ocean
(including the Caribbean Sea and Gulf of Mexico), “hurricane” is
the official term.

Athhtic’!’ropltal Oy1es v invivgy vanauuns, wicyyian
under the general term, "tropical cyclone".

ith winds of at least 119 km/h (74 mph) have
different labels in different parts of the world, but they are all tropical
cyclones.
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In this example of a risk matrix issued for a tropical storm,
which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts

LIKELIHOOD, )

b) Significant impacts

Minimal Significant

c) Severe impacts

d) Low likelihood for occurrence IMPACT ‘

ettt Risk Levels
€) Medium likelihood for occurrence - =

Ooooooo

f) High likelihood for occurrence ‘The COMET Program  Trinidad and Tebago Metsorciogieal Service

Click the Submit button when you are done.
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In this example of a risk matrix issued for a tropical storm,
which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts

b) Significant impacts

c) Severe impacts

d) Low likelihood for occurrence

€) Medium likelihood for occurrence

Ooooooo

f) High likelihood for occurrence

Click the Submit button when you are done.

»

LIKELIHOOD

Minimal Significant

IMPACT ;-

Risk Lovels

The COMET Program/ Tinidad nd Tebage Metsorlogial Service

Sorry. You do not have them all correct.
Click Next to proceed to the next page.
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In this example of a risk matrix issued for a tropical storm,
which two of the following describe the information based on
the location and colour of the box with the X?

a) Minor impacts

b) Significant impacts

c) Severe impacts

d) Low likelihood for occurrence

€) Medium likelihood for occurrence

Ooooooo

f) High likelihood for occurrence

Click the Submit button when you are done.

»

LIKELIHOOD

Minimal Significant

IMPACT ;-

Risk Lovels

The COMET Program/ Tinidad nd Tebage Metsorlogial Service

Great! You have them all correct.
Click Next to proceed to the next page.
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Below are three possible warning messages associated with a
wind risk. Choose which alert colour goes best with each.

Warning message Yellow  Orange  Red

“Widespread severe damage to
structures and infrastructure. Expect
roads to be blocked by debris from
buildings and fallen trees. There is no
electricity and emergency services are
greatly hampered.”

“Local power outages may occur in
vulnerable areas. Some areas may have
damage to tree limbs and roofs. Travel
may take a little longer than usual.”
“Damage to trees and power lines are
likely to result in power outages in many
areas. Some structural damage is likely.
Expect delays for ground travel.
Emergency services will be slower than
usual.”

Click the Submit button when you are done.

Weather Risk Levels

Public Warning Messages Issued
Trinidad and Tobago Meteorological Service:
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Below are three possible warning messages associated with a
wind risk. Choose which alert colour goes best with each.

Warning message Yellow  Orange  Red
“Widespread severe damage to
structures and infrastructure. Expect
roads to be blocked by debris from
buildings and fallen trees. There is no
electricity and emergency services are
greatly hampered.”

Weather Risk Levels

Public Warning Messages Issued

Trinidad and Tobago Meteorological Service

“Local power outages may occur in
vulnerable areas. Some areas may have
damage to tree limbs and roofs. Travel
may take a little longer than usual.”

“Damage to trees and power lines are
likely to result in power outages in many
areas. Some structural damage is likely.
Expect delays for ground travel.
Emergency services will be slower than
usual.”
Sorry. You do not have them all correct.

Click the Submit button when you are done. lick Next to proceed to the next page.
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Below are three possible warning messages associated with a
wind risk. Choose which alert colour goes best with each.

Warning message Yellow  Orange
“Widespread severe damage to
structures and infrastructure. Expect
roads to be blocked by debris from
buildings and fallen trees. There is no
electricity and emergency services are
greatly hampered.”

“Local power outages may occur in
vulnerable areas. Some areas may have
damage to tree limbs and roofs. Travel
may take a little longer than usual.”

“Damage to trees and power lines are
likely to result in power outages in many
areas. Some structural damage is likely.
Expect delays for ground travel.
Emergency services will be slower than
usual.”

Click the Submit button when you are done.

Weather Risk Levels

Public Warning Messages Issued

Trinidad and Tobago Meteorological Service

Great! You have them all correct.
Click Next to proceed to the next page.





image156.jpeg
Consider these two risk matrices, both showing an orange-level risk for
heavy rainfall/flooding. Choose which matrix is consistent with each of
the following impact-based forecast and warning statements.

1. There is high confidence about flooding
impacts.

2. Preparation for severe flooding impacts is
called for.

3. There is considerable uncertainty, and
therefore lower confidence, about heavy rain
and flooding.

4. Significant flooding impacts are expected.

Click the Submit button when you are done.

Risk
Matrix 1

(@)
(@)

Risk
Matrix 2

(@)
(@)

Risk Matrix 1

Risk Matrix 2

PACT Ty
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Consider these two risk matrices, both showing an orange-level risk for
heavy rainfall/flooding. Choose which matrix is consistent with each of
the following impact-based forecast and warning statements.

1. There is high confidence about flooding
impacts.

2. Preparation for severe flooding impacts is
called for.

3. There is considerable uncertainty, and
therefore lower confidence, about heavy rain
and flooding.

4. Significant flooding impacts are expected.

Click the Submit button when you are done.

Risk
Matrix 1

(@)
(@)

Risk
Matrix 2

(@)
(@)

Risk Matrix 1

Risk Matrix 2

Sorry. You do not have them all correct.
Click Next to proceed to the next page.
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Consider these two risk matrices, both showing an orange-level risk for
heavy rainfall/flooding. Choose which matrix is consistent with each of
the following impact-based forecast and warning statements.

1. There is high confidence about flooding
impacts.

2. Preparation for severe flooding impacts is
called for.

3. There is considerable uncertainty, and
therefore lower confidence, about heavy rain
and flooding.

4. Significant flooding impacts are expected.

Click the Submit button when you are done.

Risk
Matrix 1

(@)
(@)

Risk
Matrix 2

(@)
(@)

Risk Matrix 1

Risk Matrix 2

Great! You have them all correct.
Click Next to proceed to the next page.
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The wording of impact-based forecasts and warnings is relevant to
specific “zones” within the forecast area. Identify which zone best

matches each of the following statements about the impacts from Zone A
tropical storm rainfall. Coastallplains!
Flash flooding and debris flows along small | 75,08 5
streams and steep slopes will damage or 1
FLd S Y SHSSEE————— Zone B
block roads and hiking trails. Mountains, steepivalley:
Rainfall-induced flooding will occur in low Zone C l\
e & Zone A 2 Urban developmenton
areas and will likely make travel slower and Coastalplain < v
more difficult.
Flash flooding will hamper travel, delay
emergency services, and may cause power | ZoneC =

failures and outages of traffic lights. T

Click the Submit button when you are done.





image9.jpeg
Itis important to be familiar with the terminology commonly
used to describe tropical weather systems.

What is a “tropical cyclone™?

Tropical Cyclone v

Click through the sequence on the right for an explanation of
the naming of Atlantic tropical cyclones as they progress
through different stages.

Quick Tip: Wind Thresholds

Asimple rule for tropical storm and hurricane wind-speed thresholds uses multiples
of 60:

« At about 60 km/h it is a tropical storm.

+ Atabout 120 km/h it is a hurricane.

+ Atabout 180 kmv/h it is a major hurricane.

Regardless of these regional terminology variations, they all fall
under the general term, "tropical cyclone”.

Phases of Tropical Storm and Hurricane Development

1. Tropical Wave 2. Tropical Depression 3. Tropical Storm

*

tropical | - ' o g
storm tropical tropical

depression disturbance

In the Atlantic, tropical storms and hurricanes often start as
tropical waves or “tropical disturbances.” These disturbances
do not have well-defined low pressure centres with a
circulation, and are not tropical cyclones.
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The wording of impact-based forecasts and warnings is relevant to
specific “zones” within the forecast area. Identify which zone best
matches each of the following statements about the impacts from Zone A
tropical storm rainfall. Coastallplains

Flash flooding and debris flows along small

¢ d steep slopes will d Zone B = é\
streams and steep slopes will damage or -
block roads and hiking trails. e = Zone B \

Mountains, steep valleys'

Rainfall-induced flooding will occur in low z A - Zone C

d will likel Pl d one Urban developmentionT
areas and will likely make travel slower an S 2 2
more difficult.

Flash flooding will hamper travel, delay
emergency services, and may cause power
failures and outages of traffic lights. T

Click the Submit button when you are done. Sorry. You do not have them all correct.
Click Next to proceed to the next page.
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The wording of impact-based forecasts and warnings is relevant to
specific “zones” within the forecast area. Identify which zone best
matches each of the following statements about the impacts from Zone A
tropical storm rainfall. Coastallplains

Flash flooding and debris flows along small

¢ d steep slopes will d Zone B = é\
streams and steep slopes will damage or -
block roads and hiking trails. e = Zone B \

Mountains, steep valleys'

Rainfall-induced flooding will occur in low z A - Zone C

d will likel Pl d one Urban developmentionT
areas and will likely make travel slower an S 2 2
more difficult.

Flash flooding will hamper travel, delay
emergency services, and may cause power
failures and outages of traffic lights. T

Click the Submit button when you are done. Great! You have them all correct.
Click Next to proceed to the next page.
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How can a Potential Tropical Cyclone (PTC) Advisory issued by the U.S. National
Hurricane Center (NHC) benefit local preparations and actions?
Choose all that apply.

|:| a) Alerts NMHSs and emergency management community about tropical
cyclones that develop within 48 hours of impacting land.

b) Includes a set of risk matrices for the different tropical cyclones hazards
(heavy rain, high wind, storm surge, and severe thunderstorm).

©) Includes a set of products that provide information about track, timing,
intensity and uncertainty.

d) Local officials may feel more justified in making important decisions that
result in societal and economic disruption.

O 0 0o

Click the Submit button when you are done.
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Question 7 of 7

How can a Potential Tropical Cyclone (PTC) Advisory issued by the U.S. National
Hurricane Center (NHC) benefit local preparations and actions?
Choose all that apply.

a) Alerts NMHSs and emergency management community about tropical
cyclones that develop within 48 hours of impacting land.

D b) Includes a set of risk matrices for the different tropical cyclones hazards
(heavy rain, high wind, storm surge, and severe thunderstorm).

D ©) Includes a set of products that provide information about track, timing,
intensity and uncertainty.

D d) Local officials may feel more justified in making important decisions that
result in societal and economic disruption.

Click the Submit button when you are done. Sorry. You do not have them all correct.

Click Next to proceed to the next page.
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Question 7 of 7

How can a Potential Tropical Cyclone (PTC) Advisory issued by the U.S. National
Hurricane Center (NHC) benefit local preparations and actions?
Choose all that apply.

a) Alerts NMHSs and emergency management community about tropical
cyclones that develop within 48 hours of impacting land.

D b) Includes a set of risk matrices for the different tropical cyclones hazards
(heavy rain, high wind, storm surge, and severe thunderstorm).

D ©) Includes a set of products that provide information about track, timing,
intensity and uncertainty.

D d) Local officials may feel more justified in making important decisions that
result in societal and economic disruption.

Click the Submit button when you are done. Great! You have them all correct.

Click Next to proceed to the next page.
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Results: Module 3 Knowledge Check

Your score is listed below. The knowledge checks at the end of each module are
intended only to help you check your learning. You may wish to use this
information to choose whether to further review the information covered.

Upon completion of the full course, you will have the opportunity to take a test on
the course material on the WMO ETRP Moodle site for course credit.

You may use the buttons below to review your answers, or retry the knowledge
check. Or you may click Next to proceed to the next module.

Your Score: 0%

REVIEW RETRY
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Key Takeaways: Using a PTC Advisory

Congratulations! You have reached the end of this course!
Here is a summary of some of the key points covered.

Potential Tropical Cyclone (PTC) Advisory

« A Potential Tropical Cyclone (PTC) Advisory issued by the U.S.
National Hurricane Center (NHC) can benefit local preparations
and actions in various ways.

+ PTCs alert NMHSs and emergency management (including
disaster preparedness and government ministries) about
possible tropical storm or hurricane impacts within 48 hours
for a storm that has not yet developed.

« PTC advisories are issued as part of a set of products that
represents the best consensus of several forecast models—
providing important decision-support guidance including storm
track and uncertainties, wind probabilities, and timing.

« The primary benefit of PTCs is to trigger preparations in
situations where a tropical cyclone develops within 48 hours of
impacting land.

+ Using a PTC with other forecast guidance, local forecasters can
develop forecasts, watches, and warnings that focus on specific
impacts.

+ APTC may provide officials with greater confidence and
justification for decisions that result in significant economic
disruption, and may prompt more frequent coordination calls
between forecasters and local officials.

Tropical Weather Outlooks (TWOs)

+ TWOs typically precede a PTC. A TWO contains the current
location, the probability for the development of a tropical
cyclone, and for a 5-day outlook, a map showing the potential
formation area of the developing system over the next 5 days.

Impact-based Forecast and Warning Services (IBFWS)

« Forecasts and warnings issued through an Impact-based
Forecast and Warning Services (IBFWS) approach offer benefits
for local emergency management and disaster response.

« Colour-coded warnings are an efficient method to
communicate the level of risk and necessary preparations or
actions needed.

« Colour-based warnings are generally based on the use of a risk-
matrix which conveys the combination of severity of potential
impacts with likelihood of occurrence.

+ The wording used in local warnings will take into account not
only the colour-coded warning level, but also the specific
conditions of a given forecast zone. (For example, the
vulnerability and exposure to the expected hazards will be
considered in the formulation of local risk warnings.)

When you are ready please click Next to proceed to the next
page in order to complete the course
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Your scores for each module knowledge check are shown below
along with the number of pages you have viewed. Feel free to
retry any knowledge checks, and return to view any missed
pages.

To be eligible to receive WMO-certified badge of course

completion for this course you must:
1. View all of the pages and knowledge checks.

2. Pass the final exam on the WMO Education and Training
Programme site with a score of 70% or greater.

[ ‘Module Score
‘ Module 1: Introducing the PTC 0%
Advisory Product
Module 2: Tools for Assessing 0%
Potential Impacts
| Module 3: Effectively Communicating 0%

Potential Impacts

When you are ready to leave the course and
Programme site, click the Exit activity button

You have viewed 0% percent of
the slides available.

eturn to the WMO Education and Training
above and to the right of this course window.

7
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How are topical weather systems referred to in the North
Atlantic Ocean, Caribbean Sea, and Gulf of Mexico?

Click through the sequence on the right for an explanation of the
terminology used for Atlantic tropical cyclones as they progress
through different stages.

Phases of Tropical Storm and Hurricane Development

1. Tropical Wave 2. Tropical Depression 3. Tropical Storm

Quick Tip: Wind Thresholds

A simple rule for tropical storm and hurricane wind-speed
thresholds uses multiples of 60:

« At about 60 km/h it is a tropical storm.

At about 120 km/h it is a hurricane.

« At about 180 km/h it is a major hurricane.

© @ &

tropical )
storm tropical tropical
depression disturbance

In the Atlantic, tropical storms and hurricanes often start as
tropical waves or “tropical disturbances.” These disturbances
do not have well-defined low pressure centres with a
circulation, and are not tropical cyclones.
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Tropical Weather Outlook (TWO) Compared with Potential Tropical Cyclone (PTC) Advisory

In the next few pages, we will compare a couple of common

forecast products from the U.S. National Hurricane Center

(NHQ):

« A Graphical Tropical Weather Outlook (TWO), issued for 2 and
5 day periods

« A Potential Tropical Cyclone (PTC) Advisory

The 2-day Graphical Tropical Weather Outlook (TWO) is a
common forecast product issued by the NHC in the United
States and used by forecasters in NMHSs. (The graphical
product is accompanied by the text-based Tropical Weather
Outlook.) The outlook provides information about the
probability that disturbed weather (marked here with an X on
the TWO) will develop into a tropical cyclone (tropical
depression, tropical storm, or hurricane) over the next two
days. A TWO can be for either land or ocean areas, and is
intended to raise awareness about possible development.

By contrast, a Potential Tropical Cyclone (PTC) Advisory, a full
suite of text, graphical, and watch/warning products, is issued
when the tropical disturbance has a significant potential to
develop into a tropical storm or hurricane within 48 hours, and
it is expected to impact land areas within that 48-hour period.

Compared to a TWO, a PTC goes beyond just raising awareness,

Two-Day Tropical Weather
Outlook (TWO)

Potential Tropical Cyclone (PTC)
Advisory
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In the next few pages, we will compare a couple of common

forecast products from the U.S. National Hurricane Center

(NHQ):

« A Graphical Tropical Weather Outlook (TWO), issued for 2 and
5 day periods

« A Potential Tropical Cyclone (PTC) Advisory

The 2-day Graphical Tropical Weather Outlook (TWO) is a
common forecast product issued by the NHC in the United
States and used by forecasters in NMHSs. (The graphical
product is accompanied by the text-based Tropical Weather
Outlook.) The outlook provides information about the
probability that disturbed weather (marked here with an X on
the TWO) will develop into a tropical cyclone (tropical
depression, tropical storm, or hurricane) over the next two
days. A TWO can be for either land or ocean areas, and is
intended to raise awareness about possible development.

By contrast, a Potential Tropical Cyclone (PTC) Advisory, a full
suite of text, graphical, and watch/warning products, is issued
when the tropical disturbance has a significant potential to
develop into a tropical storm or hurricane within 48 hours, and
itis expected to impact land areas within that 48-hour period.
Compared to a TWO, a PTC goes beyond just raising awareness,

Two-Day Tropical Weather
Outlook (TWO)

Potential Tropical Cyclone (PTC)
Advisory

;Q Two-Day Graphical Tropical Weather Outlook

National Hurricane Center Miami, Florida

‘Curront Disturbonces and TwoDay Cyclono Formation Chance: 58 < 40% 38 4060% 36 > 60%
Trogical or Sub-Tropical Cyclone: _ O Depression _§ Stom  § Huricana
@ Post-Tropical Cyclone o Renants

Infrared Satellite Friday 00z, 8:00 PM AST 10/129
Above is the NOAA/NHC 2-day Graphical Tropical Weather Outlook.
(The 5-day product is not shown here.) The graphical product is
accompanied by the text-based Tropical Weather Outlook. Click below
to open the text companion for this Outlook:

View Tropical Weather Outlook (text)
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Tropical Weather Outlook Compared with Potent

In the next few pages, we will compare a couple of common

forecast products from the U.S. National Hurricane Center

(NHQ):

« A Graphical Tropical Weather Outlook (TWO), issued for 2 and
5 day periods

« A Potential Tropical Cyclone (PTC) Advisory

The 2-day Graphical Tropical Weather Outlook (TWO) is a
common forecast product issued by the NHC in the United
States and used by forecasters in NMHSs. (The graphical
product is accompanied by the text-based Tropical Weather
Outlook.) The outlook provides information about the
probability that disturbed weather (marked here with an X on
the TWO) will develop into a tropical cyclone (tropical
depression, tropical storm, or hurricane) over the next two
days. A TWO can be for either land or ocean areas, and is
intended to raise awareness about possible development.

By contrast, a Potential Tropical Cyclone (PTC) Advisory, a full
suite of text, graphical, and watch/warning products, is issued
when the tropical disturbance has a significant potential to
develop into a tropical storm or hurricane within 48 hours, and
itis expected to impact land areas within that 48-hour period.

Compared to a TWO, a PTC goes beyond just raising awareness,

Tropical Cyclone (PTC) Advisory
Two-Day Tropical Weather Potential Tropical Cyclone (PTC)
Outlook (TWO) Advisory

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Potentia Tropical Cycione. Forecast positions:

@Tropical Cycione. O PostPotental TC
Sustained winds: 0 <39 mph
S39-73 mph H 76110 mph M > 110 mo|

Current information: ®
Gentr location 85 N 520 W
Maximum sustained wind 35 mpn
Moverent WNW at 18 mph

11 PMAST Advisory 1
NWS National Hurricane Certer

Potential track area:
O 02y 13 G 0oy 45

Watches:
Horicano (1 Trop Stom

Warnings:

i BT <p Stom

Simulated Potential Tropical Storm Advisory #1 issued 11:00 PM AST
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Tropical Weather Outlook (TWO) Compared with Potential Tropical Cyclone (PTC) Advisory

In the next few pages, we will compare a couple of common

forecast products from the U.S. National Hurricane Center

(NHQ):

« A Graphical Tropical Weather Outlook (TWO), issued for 2 and
5 day periods

« A Potential Tropical Cyclone (PTC) Advisory

The 2-day Graphical Tropical Weather Outlook (TWO) is a
common forecast product issued by the NHC in the United
States and used by forecasters in NMHSs. (The graphical
product is accompanied by the text-based Tropical Weather
Outlook.) The outlook provides information about the
probability that disturbed weather (marked here with an X on
the TWO) will develop into a tropical cyclone (tropical
depression, tropical storm, or hurricane) over the next two
days. A TWO can be for either land or ocean areas, and is
intended to raise awareness about possible development.

By contrast, a Potential Tropical Cyclone (PTC) Advisory, a full
suite of text, graphical, and watch/warning products, is issued
when the tropical disturbance has a significant potential to
develop into a tropical storm or hurricane within 48 hours, and
it is expected to impact land areas within that 48-hour period.
Compared to a TWO, a PTC goes beyond just raising awareness,

Two-Day Tropical Weather Potential Tropical Cyclone (PTC)
Outlook (TWO) Advisory

TROPICAL WEATHER OUTLOOK
NWS TPC/NATIONAL HURRICANE CENTER MIAMI FL
800 PM EDT THU OCT 28 2010 (0000 UTC 29 OCT 2010)

A VIGOROUS TROPICAL WAVE LOCATED OVER THE TROPICAL
ATLANTIC ABOUT 725 MILES EAST-SOUTHEAST OF THE
WINDWARD ISLANDS IS PRODUCING A LARGE AREA OF
SHOWERS AND THUNDERSTORMS. THIS SYSTEM CONTINUES
TO SHOW SIGNS OF ORGANIZATION...AND ENVIRONMENTAL
CONDITIONS APPEAR TO BE FAVORABLE FOR GRADUAL
DEVELOPMENT OF THIS DISTURBANCE DURING THE NEXT
COUPLE OF DAYS. THERE IS A MEDIUM CHANCE...50
PERCENT...OF THIS SYSTEM BECOMING A TROPICAL CYCLONE
DURING THE NEXT 48 HOURS AS IT MOVES WESTWARD OR
WEST-NORTHWESTWARD AT 15 TO 20 MPH. REGARDLESS OF
DEVELOPMENT...THIS SYSTEM IS EXPECTED TO BRING LOCALLY
HEAVY RAINFALL AND STRONG GUSTY WINDS TO THE
WINDWARD ISLANDS...VENEZUELA...AND NORTHERN
PORTIONS OF GUYANA DURING THE NEXT COUPLE OF DAYS.

Close
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Case Activity: TWO versus PTC .

Consider two possible forecast scenarios:

Two-Day Tropical Weather Potential Tropical Cyclone (PTC
Scenario A: A 2-day TWO is issued for an area of unsettled Oztlor?l'( (TWo) ASvIsorr )
weather (a tropical wave) moving toward your area. There is no
PTC active.

Scenario B: A PTC is issued and your area is located within the
white shaded area.

Instructions: Read each of the statements below that describe
possible responses to this situation for the region. Choose
whether the response described is more likely with a TWO
(scenario A) or with a PTC (scenario B).

. A:TWO  B:PTC
1. You do not necessarily prepare for

high-impact weather associated with a O (@)
tropical storm or hurricane.

2. You and other local officials are taking
actions that may result in significant O O
societal and economic disruptions.

3. Emergency management and disaster
preparedness agencies are engaging in O O
frequent coordination calls with local
forecasters.

Click the Submit button on the lower right when you are ready.





image16.jpeg
Case Activity: TWO versus PTC

Consider two possible forecast scenarios:

Scenario A: A 2-day TWO is issued for an area of unsettled
weather (a tropical wave) moving toward your area. There is no
PTC active.

Scenario B: A PTC is issued and your area is located within the
white shaded area.

Instructions: Read each of the statements below that describe
possible responses to this situation for the region. Choose
whether the response described is more likely with a TWO
(scenario A) or with a PTC (scenario B).

. A:TWO  B:PTC
1. You do not necessarily prepare for

high-impact weather associated with a O (@)
tropical storm or hurricane.

2. You and other local officials are taking
actions that may result in significant O O
societal and economic disruptions.

3. Emergency management and disaster
preparedness agencies are engaging in O O
frequent coordination calls with local
forecasters.

Click the Submit button on the lower right when you are ready.

Two-Day Tropical Weather
Outlook (TWO)

Potential Tropical Cyclone (PTC)
Advisory

TROPICAL WEATHER OUTLOOK
NWS TPC/NATIONAL HURRICANE CENTER MIAMI FL
800 PM EDT THU OCT 28 2010 (0000 UTC 29 OCT 2010)

A VIGOROUS TROPICAL WAVE LOCATED OVER THE TROPICAL
ATLANTIC ABOUT 725 MILES EAST-SOUTHEAST OF THE
WINDWARD ISLANDS IS PRODUCING A LARGE AREA OF
SHOWERS AND THUNDERSTORMS. THIS SYSTEM CONTINUES
TO SHOW SIGNS OF ORGANIZATION...AND ENVIRONMENTAL
CONDITIONS APPEAR TO BE FAVORABLE FOR GRADUAL
DEVELOPMENT OF THIS DISTURBANCE DURING THE NEXT
COUPLE OF DAYS. THERE IS A MEDIUM CHANCE...50
PERCENT...OF THIS SYSTEM BECOMING A TROPICAL CYCLONE
DURING THE NEXT 48 HOURS AS IT MOVES WESTWARD OR
WEST-NORTHWESTWARD AT 15 TO 20 MPH. REGARDLESS OF
DEVELOPMENT...THIS SYSTEM IS EXPECTED TO BRING LOCALLY
HEAVY RAINFALL AND STRONG GUSTY WINDS TO THE
WINDWARD ISLANDS...VENEZUELA...AND NORTHERN
PORTIONS OF GUYANA DURING THE NEXT COUPLE OF DAYS.

Close





image17.jpeg
€&~

Consider two possible forecast scenarios:

Scenario A: A 2-day TWO is issued for an area of unsettled
weather (a tropical wave) moving toward your area. There is no
PTC active.

Scenario B: A PTC is issued and your area is located within the
white shaded area.

Instructions: Read each of the statements below that describe
possible responses to this situation for the region. Choose
whether the response described is more likely with a TWO
(scenario A) or with a PTC (scenario B).

A:TWO  B:PTC

1. You do not necessarily prepare for
high-impact weather associated with a O (@)
tropical storm or hurricane.

2. You and other local officials are taking
actions that may result in significant O O
societal and economic disruptions.

3. Emergency management and disaster
preparedness agencies are engaging in O O
frequent coordination calls with local
forecasters.

Click the Submit button on the lower right when you are ready.

Two-Day Tropical Weather
Outlook (TWO)

Potential Tropical Cyclone (PTC)
Advisory

Two-Day Graphical Tropical Weather Outiook
National Hurricane Center Miami, Florida

‘Current Disturbances and Two-Day Cyclone Formation Chance:
Trogical or Sub-Tropical Cyclone: _ O Depression _§ Stom  § Huricana
@ Post-Tropical Cyclone o Renants

te Friday 00z, 8:00 PM AST 10129

Above is the NOAA/NHC 2-day Graphical Tropical Weather Outlook.
(The 5-day product is not shown here.) The graphical product is
accompanied by the text-based Tropical Weather Outlook. Click below
to open the text companion for this Outlook:

View Tropical Weather Outlook (text)
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Consider two possible forecast scenarios:

Scenario A: A 2-day TWO is issued for an area of unsettled
weather (a tropical wave) moving toward your area. There is no
PTC active. |
Scenario B: A PTC is issued and your area is located within the

white shaded area.

Two-Day Tropical Weather Potential Tropical Cyclone (PTC)
Outlook (TWO) Advisory

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Instructions: Read each of the statements below that describe |
possible responses to this situation for the region. Choose i
whether the response described is more likely with a TWO I
(scenario A) or with a PTC (scenario B). |
. A:TWO B:PTC
1. You do not necessarily prepare for
high-impact weather associated with a O (@)

tropical storm or hurricane.

2. You and other local officials are taking
actions that may result in significant O O
societal and economic disruptions.

Potentis Tropical Cycione. Current information: ®  Forecast positions:

Gento ocation 85N 529 W @Trogical Cycone. O PostPotental TC
. 11 PUAST Advsory 1 Maximum sustaned wnd 35 mph  Sustamed wds: <39 mgh
3. Emergency management and disaster NWS Natonal Huricans Cerier Moverent WNW at 16 mph 53973 mph H 74-110 mpn M 110 moh|
reparedness agencies are engaging in O O Potential track area: Watches: Warnings:
FrEp 8 8aging | Day1-3 L Dy 45 Funicans S Trop Siorn " rcaro EETicp Siom

frequent coordination calls with local

forecasters. Simulated Potential Tropical Storm Advisory #1 issued 11:00 PM AST

Click the Submit button on the lower right when you are ready.
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Consider two possible forecast scenarios:
Scenario A: A 2-day TWO is issued for an area of unsettled
weather (a tropical wave) moving toward your area. There is no
PTC active.

Scenario B: A PTC is issued and your area is located within the
white shaded area.

Instructions: Read each of the statements below that describe
possible responses to this situation for the region. Choose
whether the response described is more likely with a TWO
(scenario A) or with a PTC (scenario B).

A:TWO  B:PTC

O

o &
o &

Click the Submit button on the lower right when you are ready.

1. You do not necessarily prepare for
high-impact weather associated with a
tropical storm or hurricane.

2. You and other local officials are taking
actions that may result in significant
societal and economic disruptions.

3. Emergency management and disaster
preparedness agencies are engaging in
frequent coordination calls with local
forecasters.

Feedback:
In scenario A, the region is probably not preparing for widespread
impacts associated with a tropical storm or hurricane. The TWO
gives them a heads-up to increase awareness regarding tropical
weather development.

In scenario B, the issuance of a PTC should trigger preparation or
action regarding tropical storm or hurricane impacts. Tropical
storm or hurricane warnings would prompt actions that would
result in significant societal and economic disruptions. Emergency
management would likely be taking part in frequent coordination
calls with local forecasters.

This example was based on the tropical wave that quickly
intensified into Hurricane Tomas as it impacted land areas on 30
October 2010. We will look more closely at this on the next page.

Click Close to close this box. Click Next to proceed to the next page.
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Analysed Winds from Tomas

Meteofrance/|NDegrace

Analysed winds of hurricane strength (red) and tropical

storm strength (orange) for the period 29-31 October 2010 Intense Rainfall in Martinique from Hurricane Tomas
[Rainfall Report]

Hurricane Tomas on 30 October 2010 resulted in excessive rainfall rates, wind damage and marine impacts. Scenario A from the
previous page (in which only a TWO was issued) focused on the tropical wave that would later develop into Hurricane Tomas. It was
based on the information that was actually available in the region about 30 hours before reaching Barbados.
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Simulated PTC: Hurricane Tomas, October

Scenario B, with the PTC advisory, was a “what if" exercise. The
PTC product was not yet available in 2010, but the constructed
PTC provided a realistic simulation of when it would have likely
been issued and how it would have appeared, had it been
available.

Compare the actual Advisory 1 (5 PM AST 29 October 2010) on
Tropical Storm Tomas with the simulated PTC Advisory 1 (11
PM AST 28 October 2010).

Note the difference in issuance times:

+ The actual issuance of Advisory 1 by NHC was only about 12
hours before the first landfall as a strong tropical storm on
the south coast of Barbados, and less than 24 hours ahead of
the second landfall as a hurricane on the island of St. Vincent.

« The simulated PTC shows that as much as 18 hours of
additional lead time (a total of 30 hours total lead time) might
have been realised had this product been available in 2010.

- Emergency management could have had increased lead time
for preparation and actions ahead of a high-impact storm
with the information associated with the PTC product.

Other potential differences had there been a PTC for Hurricane
Tomas in 2010:
- A key advantage of |dent|fymg aPTCis that NHC begms to

Actual Tropical Storm

Simulated PTC Advisory 1 Tomas Advisory 1

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Potenta Tropical Cyclone Current information: ®  Forecast positions:

Genter location 85 N 52.0 W @Tropical Cyclone O PostPatontal TC
11 PMAST Advisory 1 Maximum sustained wind 35 mph  Sustained winds: D <39 mph
[NWS Natoral Huricane Center Movement WNW at 18 mph $39-73mph H74-110 mph M> 110 mp|
Potential track area: Watches: Warnings:

o3 ERowyes Huricane 1 Trop Stom - oricano EETrop Stom

Simulated Potential Tropical Cyclone (PTC) Advisory 1, 11:00 PM AST 28
Oct, 18 hours before the actual tropical storm advisory 1
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Simulated Potential Tropical Cyclone (PTC) Advisory 1

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.

Current Inlormmlon ® Forucln ions:

Center location 85N 52.9 W @Tropical Cyc\w- ° PostPotenta TC
11 PMAST Advisory 1 Naximum sustained wind 35 mph  Sustained winds
NWS National Hurricane Certer Movoment WNW at 18 moh

Simulated Potential Tropical Cyclone (PTC) Advisory 1, 11:00 PM AST 28
Oct, 18 hours before the actual tropical storm advisory 1
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Storm Tomas Advisory 1

| ¢ Note: The cone contal robable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.
faa

M-VL
w
%

» “"iLEﬁ- o

Tropical Storm Tomas Current information: x Forecast position:

Contor location 11.1N 575 W. @Tropical Cyclone O PostPotential TC
5 PM AST Advisory 1 Maximum sustained wind 40 mph  Sustained winds: D < 39

Movement WV at 17 mph $3973mph H74-110 mpn M > 110 mph|

Actual Tropical Storm Tomas Advisory 1: 5pm AST, 29 Oct, with less
than 12-hour lead time of landfalling storm
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To help understand how the TWO and PTC help to increase the Paths of All Tropical Cyclones From 1851-2017
lead time to prepare for impacts, let's first review the climatology
for the region.

Tropical depression
or posttropical cyclone

Tropical storm 63- 117 ki [39 73 mph

" : Wurricane 118176 kit |74 109 mph
Here we see the paths of all tropical cyclones in the region from 7 e e ey

1851-2017. Tropical cyclones, and disturbances that become
tropical cyclones, often approach the Caribbean region from the
east as shown with the white arrows. Another common area of
development is in the western Caribbean Sea as shown with the
orange arrow. But it is important to remember that tropical
cyclones can develop anywhere in the tropical/subtropical
Atlantic Ocean, Caribbean Sea, or Gulf of Mexico.

Because the countries of the Caribbean region can be directly in
the path of a developing tropical cyclone, there may be very
limited time to take protective action when an area of unsettled
weather develops or intensifies quickly as it approaches
populated areas. Forecast guidance regarding areas of unsettled Paths of all tropical cyclones (tropical depressions, tropical storms, and hurricanes) from
weather that could become tropical cyclones can be critical for 1851-2017. White arrows denote the common development area as tropical

: ; 4 disturbances approach the Caribbean region. The orange arrow shows a secondary
guiding important decisions, preparations, and actions to protect common development area in the western Caribbean. Tropical cyclones can develop
life and property. anywhere in the tropical/subtropical Atlantic Ocean, Caribbean Sea, and Gulf of Mexico.
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Tropical Cyclone Climatology
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What Does the “Potential” in PTC Mean?

The use of the word “potential” in Potential Tropical Cyclone is
intended to provide a heads-up to forecasters, emergency
managers, government officials, and others, that although a
tropical cyclone does not exist yet, environmental conditions
that are favourable for development could allow a tropical
disturbance to become a tropical storm or hurricane. Before
PTC advisories were available for use (prior to 2017), NHC was
required to wait until a tropical depression or storm had
formed before generating detailed guidance and issuing
watches or warnings for land areas. For systems that formed
near land, the result could be inadequate time for preparations
to occur.

Since the NHC began issuing PTCs in 2017, the majority have
gone on to become tropical storms, and in some cases,

hurricanes within that 48-hour time period. Potential Tropical Cyclone Six Current information: ®  Forecast positions:
Monday August 09, 2021 Center location 142N 592 W. @Tropical Cyclone O PostPotental TC
5 PAAST Advisory 1 Maximum sustained wind 35 mph  Sustaned winds: D .<39 moh
. . NWS National Hurricane Center Movement WNW at 15 mph 53973 mph H74-110 mph M> 110 mph
In summary, although a tropical cyclone refers to a tropical ot ek e T s
depression, tropical storm, or hurricane, a potential tropical D oay13 EXoayes Huricane | Trop Storm —uricane IETrop Stom
cyclone indicates that there is increasing confidence that a PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
tropical storm or hurricane may impact land areas within 48 that would become Tropical Storm Fred
hours.

View PTC Advisory 1 Text Product

Reference: Regional Association IV - Hurricane Operational Plan for North America,
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What Does the “Potential” in PTC Mean 2

The use of the word “potential” in Potential Tropical Cyclone is . —
intended to provide a heads-up to forecasters, emergency ro
managers, government officials, and others, that although a
tropical cyclone does not exist yet, environmental conditions

2CZC MIATCMAT1 ALL

5 TTAAQO KNHC DDHHMM

that are favourable for development could allow a tropical

disturbance to become a tropical storm or hurricane. Before POTENTIAL TROPICAL CYCLONE SIX FORECAST/ADVISORY NUMBER 1
. N . 4 NWS NATIONAL HURRICANE CENTER MIAMI FL AL062021

PTC advisories were available for use (prior to 2017), NHC was 2100 UTC MON AUG 09 2021

required to wait until a tropical depression or storm had

" o " L " CHANGES IN WATCHES AND WARNINGS WITH THIS ADVISORY...
formed before generating detailed guidance and issuing

watches or warnings for land areas. For systems that formed THE GOVERNMENT OF FRANCE HAS BEEN ISSUED A TROPICAL STORM WATCH FOR
2 L & GUADELOUPE AND MARTINIQUE.
near land, the result could be inadequate time for preparations
to occur. THE GOVERNMENT OF BARBADOS HAS BEEN ISSUED A TROPICAL STORM WATCH FOR
DOMINICA.
Since the NHC began issuing PTCs in 2017, the majority have ‘THE GOVERNMENT OF THE DOMINICAN REPUBLIC HAS ISSUED A TROPICAL STORM
i i 'WATCH FOR THE DOMINICAN REPUBLIC FROM PUNTA PALENQUE EASTWARD ALONG THE
ERILENE b?“?’“e oplca) Stolny anq 18 SOIE CES. SOUTHERN COAST OF THE ISLAND AND THE ENTIRE NORTHERN COAST TO THE
hurricanes within that 48-hour time period. DOMINICAN REPUBLIC/HAITI BORDER.

" . A TROPICAL STORM WATCH HAS BEEN ISSUED FOR THE U.S. VIRGIN ISLANDS AND
In summary, although a tropical cyclone refers to a tropical PUERTO RICO...INCLUDING CULEBRA AND VIEQUES.

depression, tropical storm, or hurricane, a potential tropical

s B 5 i SUMMARY OF WATCHES AND WARNINGS IN EFFECT...
cyclone indicates that there is increasing confidence that a

tropical storm or hurricane may impact land areas within 48 ATROPICAL STORM WATCH IS IN EFFECT FOR...
* MARTINIQUE AND GUADELOUPE
hours. * DOMINICA

* PUERTO RICO...INCLUDING CULEBRA AND VIEQUES

Reference: Regional Association IV - Hurricane Operational Plan for North America, *U.S. VIRGIN ISLANDS
* DOMINICAN REPUBLIC ON THE SOUTH COAST FROM PUNTA PALENQUE Close
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Check your understanding of the information covered in this module by responding to the questions on the next few pages.

The knowledge checks at the end of each module serve to help you check on your learning. You may wish to use this
information to choose whether to further review the information covered.

Upon completion of the full course, you will have the opportunity to take a test on the course material on the WMO Education
and Training Programme (ETRP) Moodle site for course credit.

Click Next to start the questions.
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Choose whether each of the following statements regarding a Tropical Weather
Outlook (TWO) issued by the U.S. National Hurricane Center is True or False.

True False

1. It provides incentive for local forecast agencies to issue tropical O O
storm or hurricane warnings.

2. Local officials wait for this to be issued before beginning
evacuations of vulnerable coastal areas.
weather associated with the TWO.

4. Itisissued only when land areas are expected to experience

3. There should be increased monitoring of the area of disturbed O O
tropical weather impacts. O o

Click the Submit button when you are done.
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Choose whether each of the following statements regarding a Tropical Weather
Outlook (TWO) issued by the U.S. National Hurricane Center is True or False.

True False

1. It provides incentive for local forecast agencies to issue tropical O #
storm or hurricane warnings. g

2. Local officials wait for this to be issued before beginning O d
evacuations of vulnerable coastal areas. Rl d

3. There should be increased monitoring of the area of disturbed d
weather associated with the TWO.

4. Itisissued only when land areas are expected to experience @ J
tropical weather impacts. bt g

Great! You have them all correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Choose whether each of the following statements regarding a Tropical Weather
Outlook (TWO) issued by the U.S. National Hurricane Center is True or False.

True False

1. It provides incentive for local forecast agencies to issue tropical O #
storm or hurricane warnings. g

2. Local officials wait for this to be issued before beginning O d
evacuations of vulnerable coastal areas. Rl d

3. There should be increased monitoring of the area of disturbed d o
weather associated with the TWO.

4. Itisissued only when land areas are expected to experience O J
tropical weather impacts. bt g

Sorry. You do not have them all correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Select the three statements below that describe when a Potential Tropical
Cyclone (PTC) Advisory is issued by the U.S. National Hurricane Center for a
tropical disturbance.

D a) There is significant potential for development of a tropical storm or
hurricane.

D b) There is a low probability for development of a tropical storm or
hurricane.

c) Tropical storm or hurricane impacts are expected but will remain over
water.

D d) Tropical storm or hurricane impacts are possible for land areas.
D e) Potential impacts are expected within 48 hours.

[C] 0 Potential impacts are expected within 5 days.

Click the Submit button when you are done.





image33.jpeg
Question 2 of 5

Select the three statements below that describe when a Potential Tropical
Cyclone (PTC) Advisory is issued by the U.S. National Hurricane Center for a
tropical disturbance.

ﬁ a) There is significant potential for development of a tropical storm or
hurricane.

There is a low probability for development of a tropical storm or
hurricane.

D b)

c) Tropical storm or hurricane impacts are expected but will remain over

D water.
é a
O

f) Potential impacts are expected within 5 days.

Tropical storm or hurricane impacts are possible for land areas.

Potential impacts are expected within 48 hours.

Sorry. You do not have them all correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Question 2 of 5

Select the three statements below that describe when a Potential Tropical
Cyclone (PTC) Advisory is issued by the U.S. National Hurricane Center for a
tropical disturbance.

ﬁ a) There is significant potential for development of a tropical storm or
hurricane.

There is a low probability for development of a tropical storm or
hurricane.

D b)

c) Tropical storm or hurricane impacts are expected but will remain over

D water.
Q a
O

f) Potential impacts are expected within 5 days.

Tropical storm or hurricane impacts are possible for land areas.

Potential impacts are expected within 48 hours.

Great! You have them all correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Question 3 of 5 .

The U.S. National Hurricane Center (NHC) issues a set of products on tropical
weather based on a consensus of models that provides forecasts about timing,
track, strength, and uncertainty for tropical storms or hurricanes that have not yet
developed.

Which product does this describe?

Choose the best answer.
O a) Potential Tropical Cyclone (PTC) Advisory
QO b) 2-day Tropical Weather Outlook (2-day TWO)

O c) Special Marine Weather Bulletin (SMWB)

Click the Submit button when you are done.
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Question 3 of 5

The U.S. National Hurricane Center (NHC) issues a set of products on tropical
weather based on a consensus of models that provides forecasts about timing,
track, strength, and uncertainty for tropical storms or hurricanes that have not yet
developed.

Which product does this describe?
Choose the best answer.
a) Potential Tropical Cyclone (PTC) Advisory
QO b) 2-day Tropical Weather Outlook (2-day TWO)

O c) Special Marine Weather Bulletin (SMWB)

Great! That is correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Question 3 of 5

The U.S. National Hurricane Center (NHC) issues a set of products on tropical
weather based on a consensus of models that provides forecasts about timing,
track, strength, and uncertainty for tropical storms or hurricanes that have not yet
developed.

Which product does this describe?
Choose the best answer.
a) Potential Tropical Cyclone (PTC) Advisory
QO b) 2-day Tropical Weather Outlook (2-day TWO)

O c) Special Marine Weather Bulletin (SMWB)

Sorry. That is not correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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B

Choose whether each of the following statements about the benefits of a
Potential Tropical Cyclone (PTC) Advisory at the local level is True or False.

True False

1. Media attention about the expected impacts can help build o O
greater awareness among citizens.

2. The U.S. National Hurricane Center can issue warnings that
override warnings issued by local forecasters in NMHSs
impact decisions such as evacuations and road closures.

4. Warnings by local forecasters in NMHSs may be issued earlier

than without the PTC, resulting in longer lead time for
preparations.

3. Local emergency officials may feel greater justification for high- O

® @ @

Click the Submit button when you are done.
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Question 4 of 5

Choose whether each of the following statements about the benefits of a
Potential Tropical Cyclone (PTC) Advisory at the local level is True or False.

True False

1. Media attention about the expected impacts can help build d O
greater awareness among citizens.

2. The U.S. National Hurricane Center can issue warnings that @) d
override warnings issued by local forecasters in NMHSs i

3. Local emergency officials may feel greater justification for high- d o
impact decisions such as evacuations and road closures. k

4. Warnings by local forecasters in NMHSs may be issued earlier d o
than without the PTC, resulting in longer lead time for : d
preparations.

Great! You have them all correct!

Click the Submit button when you are done. Click Next to proceed to the next page.
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Question 4 of 5

Choose whether each of the following statements about the benefits of a
Potential Tropical Cyclone (PTC) Advisory at the local level is True or False.

True False

1. Media attention about the expected impacts can help build d O
greater awareness among citizens.

2. The U.S. National Hurricane Center can issue warnings that @) d
override warnings issued by local forecasters in NMHSs i

3. Local emergency officials may feel greater justification for high- d o
impact decisions such as evacuations and road closures. k

4. Warnings by local forecasters in NMHSs may be issued earlier d o
than without the PTC, resulting in longer lead time for : d
preparations.

Sorry. You do not have them all correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Question 5 of 5

Tropical depression, tropical storm, and hurricane are all referred to generically as

Choose the best answer.

a) Tropical waves
b) Tropical storms

c) Tropical cyclones

OROROR0)

d) Tropical lows

Click the Submit button when you are done.





image42.jpeg
Question 5 of 5

Tropical depression, tropical storm, and hurricane are all referred to generically as

Choose the best answer.

a) Tropical waves
b) Tropical storms

c) Tropical cyclones

0800

d) Tropical lows

Great! That is correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Question 5 of 5

Tropical depression, tropical storm, and hurricane are all referred to generically as

Choose the best answer.

a) Tropical waves
b) Tropical storms

c) Tropical cyclones

0800

d) Tropical lows

Sorry. That is not correct.

Click the Submit button when you are done. Click Next to proceed to the next page.
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Results: Module 1 Knowledge Check

Your score is listed below. The knowledge checks at the end of each module are
intended only to help you check your learning. You may wish to use this
information to choose whether to further review the information covered.

Upon completion of the full course, you will have the opportunity to take a test on
the course material on the WMO ETRP Moodle site for course credit.

You may use the buttons below to review your answers, or retry the knowledge
check. Or you may click Next to proceed to the next module.

Your Score: 0%

REVIEW RETRY
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Module Two Overview

Welcome to Module 2. In Module 1 we introduced the Potential
Tropical Cyclone (PTC) Advisory and showed how it can be used
to increase the available preparation time ahead of impacts
from developing tropical cyclones.

In this module, we will look at the communication chain from
the United States National Hurricane Center (NHC), to the
National Meteorological and Hydrological Services (NMHSs*) ,
and finally to the emergency management community (and
possibly government ministries) who make decisions regarding
preparation for impacts. In addition to the general flow of
information from the NHC to the NMHS to emergency
management, two-way communication can take place between
the NMHS and the emergency management community, and
between the NMHS and the NHC.

We will walk through the process of interpreting NHC Tropical
Weather Outlooks (TWOs) and the Potential Tropical Cyclone
(PTC) Advisory. We will discuss the use of impact-based
forecasts and colour-coded alert levels as a way to
communicate expected impacts to the emergency
management community.

The impact-based forecasting approach represents a
paradigm shift from “what the weather will BE” to “what

Communication Chain: PTC Impacts

Guidance

Watches
Warnings

Emergency Management
Communities

Government Disaster
Ministries Preparedness

wMmo

*What are “National Meteorological and Hydrological Services (NMHSs)"?

The World Meteorological Organization (WMO) uses the term "National Meteorological
and Hydrological Service” (NMHS) to refer to all national operational weather and
hydrology forecasting agencies. In some cases, the national agency may only have
weather forecasting services. We will be using “NMHS" throughout this course when
referring to “official” or "authoritative” operational forecast agencies or services.
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Click to clo

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

Current information: ® Forecnt positions:
Center location 142N 582 W I Cycons O PostPolental TO
S aancs g 35 mgh  Staag et <%0
Movement WNW at 15 mph 3073 mph 1 74110 moh M » 110 mh)
Potential track area: Watches: Warnings:
Hurricane 8 Trop Storm Hurricane IETrop Storm

PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
that would become Tropical Storm Fred
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m center but does not show @

Current information: @  Forecast positions:
Center ocation 18ON866 W @Tropical Cyclone O PostPotential T
Maximum sustained wind 30 mph  Sustained winds: D <39 mph
Movement NW at 6 mph $39-73mph H 74-110 mph M > 110 mph|
Potential track area: Watches: Warnings:
Day 1-3 Day 45 Hurricane 1111 Trop Storm Huricano I Trop Storm
PTC Advisory 1 issued 4:00 PM CDT 06 October 2018 for the
disturbance that would become Hurricane Michael
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You may be familiar with the colour-based scale commonly
used in impact-based forecasts. This scale is used to help
improve communication from NMHSs to the emergency
management community. The colours of the scale are used to
communicate risk level by combining the likelihood of an
impact and the severity of the impact. The scale uses green
when no action is needed, and the colours yellow, orange, red
are used to signify increasing levels of risk and corresponding
actions that may be needed. The specific wording that
corresponds to the colours will vary from one NMHS to
another, and from one location to another within an NMHS's
area. Here we show one example of how the colours can be
described. Colour-based forecasts and warnings may be issued
for a variety of impacts associated with possible tropical
cyclones:

+ Damaging wind

« Excessive rainfall

« Severe thunderstorm

+ Marine (storm surge, high waves)

The colour-coded warning scale is a part of Impact-based
Forecast Warning Services (IBFWS) which we will learn more
about in the next module. Next, we will step through a
natential tranical rurlana auant far line 2022 Innkino at the

Weather Risk Levels

.
Y

Public Warning Messages Issued
Trinidad and Tobago Meteorological Service

Example of four-colour risk levels used with the impact-based
forecast and warning approach
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24-27 June 2022: Tropical Weather Outlooks (TWOs)
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Let's walk through an event in late June 2022 to show how
forecasts from the NHC are communicated by NMHSs to their
expert users in emergency management and perhaps in
government ministries. We will start with a time period a few
days before the NHC issued a PTC Advisory, and then move
ahead to when a PTC Advisory was in effect beginning on 27
June at 5:00 PM AST (2100 UTC).

Graphical Tropical Weather Outlooks (TWOs) can provide the
first guidance in advance of a tropical cyclone to help facilitate
early preparations. (Corresponding text-based TWOs provide
more technical information on tropical disturbances.) TWOs
convey the message, “here is some unsettled weather that you
may want to watch.” These graphical outlooks for a 2-day and a
5-day period issued on 24 June 2022 at 8 AM AST, are examples
of routine TWOs.

TWOs typically contain the following information:
1. The current location (marked with an X), of the disturbance

NHC Tropical Weather Outlooks (TWO)
2-day TWO

5-day TWO

Note: Colour Scale Differences

The yellow-orange-red colour scale used with NHC Tropical Weather Outlooks denotes
increasing levels of probability that a tropical cyclone will form. Although a similar
yellow, orange, and red colour scale is used in impact-based forecasting, itis
completely independent from the NHC scale.
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Let's walk through an event in late June 2022 to show how
forecasts from the NHC are communicated by NMHSs to their
expert users in emergency management and perhaps in
government ministries. We will start with a time period a few
days before the NHC issued a PTC Advisory, and then move
ahead to when a PTC Advisory was in effect beginning on 27
June at 5:00 PM AST (2100 UTC).

Graphical Tropical Weather Outlooks (TWOs) can provide the
first guidance in advance of a tropical cyclone to help facilitate
early preparations. (Corresponding text-based TWOs provide
more technical information on tropical disturbances.) TWOs
convey the message, “here is some unsettled weather that you
may want to watch.” These graphical outlooks for a 2-day and a
5-day period issued on 24 June 2022 at 8 AM AST, are examples
of routine TWOs.

TWOs typically contain the following information:
1. The current location (marked with an X), of the disturbance

NHC Tropical Weather Outlooks (TWO)

2-day TWO 5-day TWO

Two-Day Graphical Tropical Weather Outiook
National Huricane Center Miami, Florda

the probabilty
lopmentinto a tropical
one, and Is not related 1o the
levels used in impact-based
ts.

i B B
‘Curront Disturbancos and Two-Day Cyclono Formation Chance:

Tropcal or Sub-Tropical Cyclone: O Doprossion 3 STorm

© Post-Tropical Cyclono or Remnants

NOAA/NHC 2-day graphical TWO issued 7:00 AM AST 24 june 2022

Note: Colour Scale Differences

The yellow-orange-red colour scale used with NHC Tropical Weather Outlooks denotes
increasing levels of probability that a tropical cyclone will form. Although a similar
yellow, orange, and red colour scale is used in impact-based forecasting, it is
completely independent from the NHC scale,
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Let's walk through an event in late June 2022 to show how
forecasts from the NHC are communicated by NMHSs to their
expert users in emergency management and perhaps in
government ministries. We will start with a time period a few
days before the NHC issued a PTC Advisory, and then move
ahead to when a PTC Advisory was in effect beginning on 27
June at 5:00 PM AST (2100 UTC).

First
Barbados | T oy

Graphical Tropical Weather Outlooks (TWOs) can provide the
first guidance in advance of a tropical cyclone to help facilitate
early preparations. (Corresponding text-based TWOs provide
more technical information on tropical disturbances.) TWOs
convey the message, “here is some unsettled weather that you
may want to watch.” These graphical outlooks for a 2-day and a
5-day period issued on 24 June 2022 at 8 AM AST, are examples
of routine TWOs.

TWOs typically contain the following information:
1. The current location (marked with an X), of the disturbance

NHC Tropical Weather Outlooks (TWO)
2-day TWO 5-day TWO
Five-Day Graphical Tropical Weather Outlook

50 am EOT
P dun 24 22

“Tropicalor Sub-Tropical Cyclone: O Dopression
© Post-Trogical Cyciono or Remnants

NOAA/NHC 2-day graphical TWO issued 7:00 AM AST 24 june 2022

Note: Colour Scale Differences
The yellow-orange-red colour scale used with NHC Tropical Weather Outlooks denotes
increasing levels of probability that a tropical cyclone will form. Although a similar
yellow, orange, and red colour scale is used in impact-based forecasting, itis
completely independent from the NHC scale.





image54.jpeg
preting

Within the orange area on this TWO, NMHSs (Trinidad and
Tobago Meteorological Service and Barbados Meteorological
Service) mention the need to monitor the disturbance, but no
alerts specifically for this disturbance are issued at this time (24
June). The emergency management community can access this
5-day TWO directly from the NHC website if desired, and in some
cases, the NMHS includes the graphical TWO in its public
information.

Question: Based on this 5-day graphical TWO, how would
you assess the situation at this time?

Choose the best response to each statement. Click Submit when
you are done.

1. The area indicated in orange represents where there is an
orange level alert for impacts associated with a possible
tropical cyclone. True  False

2. Which area on the map should be monitored for further
development of unsettled weather, A or B?

Area A Area B Neither area Both areas

3. There is no chance for impacts from a tropical cyclone at this
location:  Area A Area B Neither area Both areas

Five-Day Graphical Tropical Weather Outlook
Natonal Huricane Center Miami, Florida

forecasts.

‘Cusrent Disturbances and Five-Day Cyclone Formation Chance: (3% < 40% 38 40-60% 3¢ > 60%)
Tropicai or Sub-Tropical Cycions: _ O Depression & Storm ane

© Post.Tropical Cyclone or Remnants

NOAA/NHC 5-day graphical TWO issued 8:00 AM AST 24 June 2022
(Note: Letters A and B are not part of the TWO.)
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terpreting a TWO

Within the orange area on this TWO, NMHSs (Trinidad and
Tobago Meteorological Service and Barbados Meteorological
Service) mention the need to monitor the disturbance, but no
alerts specifically for this disturbance are issued at this time (24
June). The emergency management community can access this
5-day TWO directly from the NHC website if desired, and in some
cases, the NMHS includes the graphical TWO in its public
information.

Question: Based on this 5-day graphical TWO, how would
you assess the situation at this time?

Choose the best response to each statement. Click Submit when
you are done.

1. The area indicated in orange represents where there is an
orange level alert for impacts associated with a possible
tropical cyclone. True  False

2. Which area on the map should be monitored for further
development of unsettled weather, A or B?
Area A Area B Neither area Both areas

3. There is no chance for impacts from a tropical cyclone at this
location:  Area A Area B Neither area Both areas

7

Five-Day Graphical Tropical Weather Outlook
Natonal Huricane Center Miami, Florida
S

M Dstubancos P

‘Cusrent Disturbances and Five-Day Cyclone Formation Chance: (33 < 0% 1%

Note: The colour scale used
here represents the probability
of development into a tropical
cyclone, and s not related to the
risk levels used in impact-based
forecasts.

Tropical or Sub-Tropical Cyclons: O Depression & Storm  Rurricane
© Post-Tropical Cycione or Remnants

NOAA/NHC 5-day graphical TWO issued 8:00 AM AST 24 June 2022

(ol

Sorry. You do not have them all correct.

Please try again after reviewing the content.

‘ Continue
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Activity: Interpreting a TWO ]

Within the orange area on this TWO, NMHSs (Trinida
Tobago Meteorological Service and Barbados Meteo
Service) mention the need to monitor the disturbanc
alerts specifically for this disturbance are issued at ti
June). The emergency management community can

5-day TWO directly from the NHC website if desired,
cases, the NMHS includes the graphical TWO in its p!
information.

Question: Based on this 5-day graphical TWO, ho
you assess the situation at this time?

Choose the best response to each statement. Click S
you are done.

1. The area indicated in orange represents where there is an
orange level alert for imp? associated with a possible

tropical cyclone. True alse

2. Which area on the map should be monitored for further

&th areas

a tropical cyclone at this
Both areas

development of unsettled weather, A or B?
Area A Area B Neither area

3. There is no chance for impacts fr;

location: Area A Area B either area

Feedback:

The correct answers are marked with green check marks.

The orange area on the 5-day TWO is not related to an orange risk level alert
issued by your local NMHS. The orange area indicates that there is a 40-60%
chance that a tropical cyclone will develop within the area over the next 5 days.
However, due to the uncertainty associated with the TWO, it is possible that a
tropical cyclone could develop even outside of the orange area. And, even if a
tropical cyclone develops within the orange area, impacts will likely be experienced
outside that area. Therefore both areas A and B should monitor this situation and
weather forecasts regarding this area of unsettled weather. It would be unwise for
either area to assume no tropical cyclone impacts.

800 am EDT
Fr Jun 24 2022

‘Cusrent Disturbances and Five-Day Cyclone Formation Chance: (3% < 40% 38 40-60% 3¢ > 60%)
Tropicai or Sub-Tropical Cycions: _ O Depression & Storm
© Post.Tropical Cyclone or Remnants

NOAA/NHC 5-day graphical TWO issued 8:00 AM AST 24 June 2022
(Note: Letters A and B are not part of the TWO.,)
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terpreting a TWO

Within the orange area on this TWO, NMHSs (Trinidad and
Tobago Meteorological Service and Barbados Meteorological
Service) mention the need to monitor the disturbance, but no
alerts specifically for this disturbance are issued at this time (24
June). The emergency management community can access this
5-day TWO directly from the NHC website if desired, and in some
cases, the NMHS includes the graphical TWO in its public
information.

Question: Based on this 5-day graphical TWO, how would
you assess the situation at this time?

Choose the best response to each statement. Click Submit when
you are done.

1. The area indicated in orange represents where there is an
orange level alert for impacts associated with a possible
tropical cyclone. True  False

2. Which area on the map should be monitored for further
development of unsettled weather, A or B?
Area A Area B Neither area Both areas

3. There is no chance for impacts from a tropical cyclone at this
location:  Area A Area B Neither area Both areas

7

Five-Day Graphical Tropical Weather Outlook
Natonal Huricane Center Miami, Florida

M Dstubancos P

‘Cusrent Disturbances and Five-Day Cyclone Formation Chance:

Note: The colour scale used
here represents the probability
of development into a tropical
cyclone, and s not related to the
risk levels used in impact-based
forecasts.

Tropical or Sub-Tropical Cyclons: O Depression & Storm  Rurricane
© Post.Tropical Cyclone or Remnants
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not have the correct answer.
Would you like to try again or continue to the

( Try Again ]

| continue |
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terpreting a TWO

Within the orange area on this TWO, NMHSs (Trinidad and
Tobago Meteorological Service and Barbados Meteorological
Service) mention the need to monitor the disturbance, but no
alerts specifically for this disturbance are issued at this time (24
June). The emergency management community can access this
5-day TWO directly from the NHC website if desired, and in some
cases, the NMHS includes the graphical TWO in its public
information.

Question: Based on this 5-day graphical TWO, how would
you assess the situation at this time?

Choose the best response to each statement. Click Submit when
you are done.

1. The area indicated in orange represents where there is an
orange level alert for impacts associated with a possible
tropical cyclone. True  False

2. Which area on the map should be monitored for further
development of unsettled weather, A or B?

Area A Area B Neither area Both areas

3. There is no chance for impacts from a tropical cyclone at this
location:  Area A Area B Neither area Both areas

D Five-Day Graphical Tropical Weather Outlook
Natonal Huricane Center Miami, Florida
S

M Dstubancos P

Note: The colour scale used
here represents the probability
of development into a tropical
cyclone, and s not related to the
risk levels used in impact-based
forecasts.

‘Cusrent Disturbances and Five-Day Cyclone Formation Chance: (33 5
Tropical or Sub-Tropical Cyclons: O Depression & Storm  Rurricane
© Post-Tropical Cycione or Remnants

NOAA/NHC 5-day graphical TWO issued 8:00 AM AST 24 June 2022
(Noyd )
Congratulations! You have the correct answer!

Good work!
Click Next to Continue
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26 June: TWO and NMHS Guidance
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A couple of days later on June 26th, 8:48 AM AST, the Trinidad
and Tobago Meteorological Service issued Official Statement #1
about the system described in the latest TWO. That statement
includes wording that calls attention to the possible risks from
rain, wind and marine hazards, and includes the NHC 5-day TWO
highlighted in red. No specific watches and warnings are issued.

Tropical Weather Outlook from OFFICIAL STATEMENT #1

Note, the shaded area closely approximates information from the
NOAA/NHC graphical 5-day TWO.

Trinidad and Tobago Meteorological Service Outlook

OFFICIAL STATEMENT #1

Active Tropical Wave
Date: Sunday 26th of June 2022
Issuance Time: 08:48:29 AM

The Trinidad and Tobago Meteorological Service (TTMS) has been monitoring the
progress of a strong Tropical Wave in the Atlantic, which has the potential for cyclone
development over the next few days.

At8:05am today (Sunday 26 June, 2022), the tropical wave is located in the central
Atlantic. Its axis is along 40W/41W, south of 16N. It is moving westward at 28km/h. A
weak cyclonic circulation is along the wave axis near 08N41W. Convection of the
numerous moderate to strong type increased during the overnight hours.
Environmental conditions appear conducive for further development, and a tropical
depression is likely to form during the early to middle part of the upcoming week.

This system s forecast to continue on a westward track over the tropical Atlantic,
approaching the Windward Islands on Tuesday then move across the south-eastern
Caribbean Sea on Wednesday and Thursday. Interests in the Windward Islands should
closely monitor the progress of this system. The chance of tropical cyclone formation
is medium (40%) during the next 48hours, but high (70%) over the next 5 days (refer
to Figure 1).

Regardless of intensification or development of the system significant moisture and
peripheral instability will bring heavy rainfall and gusty winds to Trinidad and Tobago
and the Windward Islands from Tuesday night into Wednesday morning.

There are no watches or warnings In effect at this time.

The TTMS will continue to closely monitor this system and will issue an update at 6:00
pm today (26 June, 2022) or earlier if the situation warrants. As always, pay close
attention to information being issued by the TTMS by visiting www.metoffice.gov.tt,
downloading our mobile app (search:TT Met Office) and following us on Twitter,
Facebook and Instagram.
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Simulated Potential Tropical Cyclone (PTC) Advisory 1

ote: The cone contains the probable path of the storm center but does ot show.
the size of the storm. Hazardous condiions can occur outside of the cone.
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26 June: TWO and NMHS Guidance
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Note, the shaded area closely approximates information from the
NOAA/NHC graphical 5-day TWO.

Trinidad and Tobago Meteorological Service Outlook

ab The orange area on the 5-day TWO is not related to an orange risk level alert issued by

hig The orange area indicates that there is a 40-60% chance that a tropical cyclone will
develop within the area over the next 5 days. However, due to the uncertainty
associated with the TWO, it is possible that a tropical cyclone could develop even
outside of the orange area. And, even if a tropical cyclone develops within the orange
area, impacts will likely be experienced outside that area. Therefore both areas A and B
should monitor this situation and weather forecasts regarding this area of unsettled
weather. It would be unwise for either area to assume no tropical cyclone impacts.

OFFICIAL STATEMENT #1

Active Tropical Wave
Date: Sunday 26th of June 2022
Issuance Time: 08:48:29 AM

The Trinidad and Tobago Meteorological Service (TTMS) has been monitoring the
progress of a strong Tropical Wave in the Atlantic, which has the potential for cyclone
2w days.

June, 2022), the tropical wave is located in the central
J41W, south of 16N. It is moving westward at 28km/h. A
long the wave axis near 08N41W. Convection of the
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There are no watches or warnings In effect at this time.

The TTMS will continue to closely monitor this system and will ssue an update at 6:00
pm today (26 June, 2022) or earlier if the situation warrants. As always, pay close
attention to information being issued by the TTMS by visiting www.metoffice gov.tt,
downloading our mobile app (search:TT Met Office) and following us on Twitter,
Facebook and Instagram.
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June, Early Morning: TWO & NMHS guidance
Timeline: 24-27 June, 2022
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Now we step ahead to the morning of June 27th, and the NHC 2-
day TWO showed a high probability (70% chance) of
development of a tropical cyclone. Stronger thunderstorm
activity (as shown by the bright white clouds) indicated a
stronger system and contributed to the higher probability of
development.

At this time the Barbados Meteorological Service issued an active
weather bulletin that includes a yellow level alert for flood
(rainfall-induced), wind, and severe thunderstorm. An orange
alert was in effect for marine hazards (small craft advisory in this
case).

You can see, local NMHSs were providing guidance about the
tropical weather risk based on available weather information,
including the TWO. But you will see next that the issuance of a
PTC increased the level of urgency in the NMHS wording and
graphics.

2.day TWO

BMS Weather Bulletin
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Now we step ahead to the morning of June 27th, and the NHC 2-
day TWO showed a high probability (70% chance) of
development of a tropical cyclone. Stronger thunderstorm
activity (as shown by the bright white clouds) indicated a
stronger system and contributed to the higher probability of
development.

At this time the Barbados Meteorological Service issued an active
weather bulletin that includes a yellow level alert for flood
(rainfall-induced), wind, and severe thunderstorm. An orange
alert was in effect for marine hazards (small craft advisory in this
case).

You can see, local NMHSs were providing guidance about the
tropical weather risk based on available weather information,
including the TWO. But you will see next that the issuance of a
PTC increased the level of urgency in the NMHS wording and
graphics.

2-day TWO BMS Weather Bulletin

Two-Day Graphical Tropical Weather Outlook
National Hurricane Center Miami, Florida

urren Disturbances and Two-Day Cyclone Formaton Chance: 83 <40% 38 4060% 36 > 60%
Tiopcalor Sub-Tropical Gycone: O Depression 6 Slom  § Hurrcane
© Post Tropial Oyclono or Rennants

NOAA/NHC 2-day TWO issued 8:00 AM AST 27 June 2022 with infrared
satellite overlay
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27 June, Early Morning: TWO & NMHS guidance
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Now we step ahead to the morning of June 27th, and the NHC 2-
day TWO showed a high probability (70% chance) of
development of a tropical cyclone. Stronger thunderstorm
activity (as shown by the bright white clouds) indicated a
stronger system and contributed to the higher probability of
development.

At this time the Barbados Meteorological Service issued an active
weather bulletin that includes a yellow level alert for flood
(rainfall-induced), wind, and severe thunderstorm. An orange
alert was in effect for marine hazards (small craft advisory in this
case).

You can see, local NMHSs were providing guidance about the
tropical weather risk based on available weather information,
including the TWO. But you will see next that the issuance of a
PTC increased the level of urgency in the NMHS wording and
graphics.

BMS Weather Bulletin

Active Weather Bulletin and forecast/warning information from the
Barbados Meteorological Service (BMS) issued 5:00 AM AST 27 June 2022
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Current information: Forecast positions:
Center location 18.0 N 86.6 W

Maximum sustained wind 30 mph

Movement NW at 6 mph

Watches:
Hurricane

PTC Advisory 1 issued 4:00 PM CDT 06 October 2018 for the
disturbance that would become Hurricane Michael
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27 June 2022, Late Afternoon: PTC Advisol
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A Potential Tropical Cyclone (PTC) Advisory was issued on 27
June at 5:00 PM AST as the area of unsettled weather continued
its movement westward toward the southeastern Caribbean
region. Around this time, NMHSs issued warnings that likely
increased the level of actions taken by the emergency
management community. The guidance from the NMHSs can
vary a bit from one service to another.

Officials in emergency management, disaster preparedness, and
even government ministries will sometimes view the PTC directly
from the NHC website. In addition, some NMHSs will include a
graphical representation of the PTC in their products.

When are PTCs issued?

PTCs are issued as the probability for tropical cyclone development
increases. However, PTCs are not issued based on a specific probability
threshold. Rather, they are issued based on the potential for the system
to bring tropical-storm-force winds to land areas within 48 hours. The
primary benefit of PTCs is to trigger preparations in situations where a
tropical cyclone develops within 48 hours of impacting land.

Potental Tropical Cyclona Two Current information: x _Forecast positions:
onday June 27,2022 Conteriocaon 86NS09W @ Tiopcal Cycona. O PostPolonal TC
S PMAST Adviory | Maximum sustancawnd A0mph  Ststaincawinds: D <39 moh

WS Natonal Huricane Conter Movement WNW o 18 mon S3973 mgh H74-110 moh M 110 mpn

Potential track area: _ Watches: Warnings: Current wind extent:

013 GEow 45 urkcans | TpSin_ WllHurcare MlTiop Sin__ IMHurcane B Trop S
NOAA/NHC PTC Advisory 1 issued 5:00 PM AST 27 June 2022. Tropical
Storm warnings are in dark blue. White and hatched shading show the
area most likely to contain the centre or the possible tropical cyclone
over the next 5 days. (Solid white indicates Days 1-3, and hatched white
indicates Days 4-5)
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Simulated Potential Tropical Cyclone (PTC) Advisory 1

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.

Current Inlormmlon ® Forucln ions:

Center location 85N 52.9 W @Tropical Cyc\w- ° PostPotenta TC
11 PMAST Advisory 1 Naximum sustained wind 35 mph  Sustained winds
NWS National Hurricane Certer Movoment WNW at 18 moh

Simulated Potential Tropical Cyclone (PTC) Advisory 1, 11:00 PM AST 28
Oct, 18 hours before the actual tropical storm advisory 1
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Activity: 27 June 2022 - Interpreting the PTC Advisory

Question: =
Look for a moment at the shaded area (solid white and hatched  Sterm. Hasardose oS admons can Gocur outslde of B omt.

white), which is sometimes called the “cone”. What would be
your best guess as to how this cone relates to a potential tropical
cyclone and possible impacts?

Select all that apply.

‘:’ a) Outside the shaded area, impacts from the tropical
cyclone do not occur.
b) The tropical cyclone will get larger with time spreading
impacts over a larger area, and that's why the shaded
area gets larger.

95W 90w 8SW 8w . TSW__ Tow j@

) Itis likely that the centre of the tropical cyclone "
O remains within the shaded area. EE;::‘::‘;“Z"'.’?”MM %ﬁmq‘?ﬂ‘#ﬁiﬁh g:.:%?';gff"é"p'mym. ©
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I:\ Potential track area: _ Watches: Warnings: Current wind extent:
area. (o135 CZXosrss = urcwe  TopSim _ WllHurrcane Wl Trop S [lHurcane [ Trop Sim

) ) NOAA/NHC PTC Advisory 5 issued 5:00 PM 28 June 2022. Tropical storm

ClEC-tbiaheniyoliRIelcon = Warnings are in dark blue. Tropical storm watches are in yellow. (Solid

white indicates Days 1-3, and hatched white indicates Days 4-5)
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Activity: 27 June 2022 - Interpreting the PTC Advisory

Question:

Look for a moment at the shaded area (solid white and hatched
white), which is sometimes called the “cone”. What would be
your best guess as to how this cone relates to a potential tropical
cyclone and possible impacts?

Select all that apply.

D a) Outside the shaded area, impacts from the tropical
cyclone do not occur.

b) The tropical cyclone will get larger with time spreading
D impacts over a larger area, and that's why the shaded
area gets larger.

0 ) Itis likely that the centre of the tropical cyclone _ewoow n
¥ P ropical Cyclor rrent inform: 3 Forecast positions:
remains within the shaded area. il I A N i é'p'«wm.,. ©
S RS sy et NI S Jor il e
&) T e EERe e T ekt sy W3 Natora Hocare Goter st 24 om ST w1 mon Mo 10 oM
I:‘ Potentlal track a ‘Watches: Warnings: ‘Current wind extent:

area. Q0013 CZR 0wy 45 huricare  Tropsim  WllMuricane I

Click submitwh d NOAA/NHC PTC Advisory 5 issued 5:00 PM 28 June 2022. Tropical storm
IEK SUDDIC When YOU die sone. warnings are in dark blue. Tropical storm watches are in vellow. Sclld

op Sm__ WllHuricane B Trop S
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he 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.

Current information: @ Forecast positions:
Centor location 142N 592 W @Tropical Cyclone O PostPotential TC
Maximum sustained wind 35 mph  Sustained winds: D <39 mph
[NWS National Huricane Conter Movement WNW at 15 mph 53973 mph H74-110 mph M > 110 mph
Potential track are: Watches: Warnings:
Day13 GZL Dayss Hurncane. Trop Storm Hurricane [ Trop Storm

PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
that would become Tropical Storm Fred
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Activity: 27 June 2022 - Interpreting the PTC Advisory

Question:

Look for a moment at the shaded area (solid white and hatched
white), which is sometimes called the “cone”. What would be
your best guess as to how this cone relates to a potential tropical
cyclone and possible impacts?

Select all that apply.

D a) Outside the shaded area, impacts from the tropical
cyclone do not occur.

b) The tropical cyclone will get larger with time spreading
D impacts over a larger area, and that's why the shaded
area gets larger.

0 ) Itis likely that the centre of the tropical cyclone _ewoow n
¥ P ropical Cyclor rrent inform: 3 Forecast positions:
remains within the shaded area. il I A N i é'p'«wm.,. ©
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NOAA/NHC PTC Advlsory 5 Issued 5:00 PM 28June 2022. Troplcal storm
palsolid

Click Submit when you are done.

. Sor_ry. T do not have-them all correct.
Please try again after reviewing the content.
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Activity: 27 June 2022 - Interpreting the PTC Advisol

Question:

Look for a moment at the shaded area (solid white and hatched
white), which is sometimes called the “cone”. What would be
your best guess as to how this cone relates to a potential tropical
cyclone and possible impacts?

Select all that apply.

D a) Outside the shaded area, impacts from the tropical
cyclone do not occur.

b) The tropical cyclone will get larger with time spreading
|:] impacts over a larger area, and that's why the shaded
area gets larger.

o) Itis likely that the centre of the tropical cyclone
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Click Submit when you are done. Sorry, you do not have them all correct.

Would you like to try again or continue to the

correct answers?
Tr aga





image73.jpeg
Activity Feedback: 27 June 2022 - Interpreting the PT

Feedback:

What would be your best guess as to how this cone relates to a potential tropical
cyclone and possible impacts?
a) Outside the shaded area, impacts from the tropical cyclone do not occur.
b) The tropical cyclone will get larger with time spreading impacts over a larger area,
d that's why the shaded area gets larger.
i likely that the centre of the tropical cyclone remains within the shaded area.
ropical cyclone impacts can occur outside the shaded area.

The correct answers are c) and d). It is likely (67% probability)
that the centre of the tropical cyclone will remain within the
shaded area, or cone. This means there is a 33% chance that the
centre will be outside of the shaded area.

Even if the centre remains within the shaded area, the impacts
from the tropical cyclone will likely extend outside the shaded
area. Notice how the blue and yellow highlights (tropical storm
warnings and watches) are mostly within the shaded area, but
are also outside the cone, as seen near Grenada and the island of
Tobago. You will see in the next section that Barbados had
warnings associated with the PTC even though it was outside the
shaded area.

The shaded area gets wider with time because the uncertainty
about the location of the centre of the tropical cyclone gets
greater. It has nothing to do with the size of the tropical cyclone.

ontains the probable path of the storm center but does not show

torm. Hazardous conditions can occur outside of the cone.

1 2
95w 90W. 85W. -m}m TOW qﬁ;‘;f\

PolentalTropical Cyclone Two Current information: x _Forecast positions:
Tuesday June 28, 2022 Center location 10.1 N S9.5 W @Tropical Cyclone O PostPotential TC
5 P AST Acisry S Wasinum sustinod wing Omgh  Sustainedwinds. 0 <39 mph

[NWS National Hurricane Center Movemen! W at 24 mph 53973 mp H 74110 mph M > 110 mpn|

Potentlial track area:  Watches: Warnings: Current wind extent:

Sow s ERowss

Huricare  Tiop S iMuricane Il Top S WliMurrcane 1 Trop Sim

NOAA/NHC PTC Advisory 5 issued 5:00 PM 28 June 2022. Tropical storm
warnings are in dark blue. Tropical storm watches are in yellow. (Solid
white indicates Days 1-3, and hatched white indicates Days 4-5)

Preparing for More than Wind: Click to Learn More
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Preparing for More than Wind

It should be noted that both the PTC and the TWO are defined by wind structure and speed. But in many cases the greatest
threat is not from wind, but from heavy rainfall or marine hazards (storm surge, high waves, etc.). The NHC products will
provide general information on rainfall hazards. For more specific rainfall information, you will need to be familiar with your
local NMHS tools for impact-based forecasting, as we will discuss in the following pages.





image75.jpeg
Activity Feedback: 27 June 2022 - Interpreting the PTC Advisory

Feedback:

What would be your best guess as to how this cone relates to a potential tropical
cyclone and possible impacts?

a) Outside the shaded area, impacts from the tropical cyclone do not occur.

b) E:e tropical cyclone will get larger with time spreading impacts over a larger area,

d that's why the shaded area gets larger.
likely that the centre of the tropical cyclone remains within the shaded area. |

4

The orange area on the 5-day TWO is not related to an orange risk level alert issued by
your local NMHS.

;I':( The orange area indicates that there is a 40-60% chance that a tropical cyclone will Grenada _island

sp, develop within the area over the next 5 days. However, due to the uncertainty

ey @ssociated with the TWO, it is possible that a tropical cyclone could develop even
outside of the orange area. And, even if a tropical cyclone develops within the orange

' area, impacts will likely be experienced outside that area. Therefore both areas A and B

fic should monitor this situation and weather forecasts regarding this area of unsettled

2 f weather. It would be unwise for either area to assume no tropical cyclone impacts.

o Sl g
Tobago. You will see in the next section that Barbados had | 0w s EZowss i W e w-":-‘:::-vuam e W
warnings associated with the PTC even though it was outside the NOAA/NHC PTC Advisory 5 issued 5:00 PM 28 June 2022. Tropical storm
shaded area. warnings are in dark blue. Tropical storm watches are in yellow. (Solid

The shaded area gets wider with time because the uncertainty white indicates Days 1-3, and hatched white indicates Days 4-5)

about the location of the centre of the tropical cyclone gets

greater. It has nothing to do with the size of the tropical cyclone. Preparing for More than Wind: Click to Learn More
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The Trinidad and Tobago Meteorological Service (TTMS) and the
Barbados Meteorological Service (BMS) both issued warnings in
association with PTC #1.

In the example at right, from the Barbados Meteorological
Service (BMS), a red level of alert for marine impacts is issued in
association with a small craft warning. A yellow level alert is in
effect for wind, flood (rainfall-induced), and severe
thunderstorms.

The Trinidad and Tobago Meteorological Service (TTMS) issues
an orange level for tropical storm conditions in association with
tropical storm warnings. Although their colour guidance is not
broken down into specific hazards in this case, the worded
warning highlights flooding rainfall, damaging winds, intense
thunderstorms, and rough seas.

BMS Status TTMS Public Warning

TTMS Impacts Map
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The Trinidad and Tobago Meteorological Service (TTMS) and the
Barbados Meteorological Service (BMS) both issued warnings in
association with PTC #1.

In the example at right, from the Barbados Meteorological
Service (BMS), a red level of alert for marine impacts is issued in
association with a small craft warning. A yellow level alert is in
effect for wind, flood (rainfall-induced), and severe
thunderstorms.

The Trinidad and Tobago Meteorological Service (TTMS) issues
an orange level for tropical storm conditions in association with
tropical storm warnings. Although their colour guidance is not
broken down into specific hazards in this case, the worded
warning highlights flooding rainfall, damaging winds, intense
thunderstorms, and rough seas.

Warnings in Association with PTC #1
BMS Status TTMS Public Warning  TTMS Impacts Map

Status for warnings
associated with PTC #2
on 27 June 2022 issued by
the Barbados
Meteorological Services
(the BMS Insight).

BMS Insight
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27 June 2022: NMHS Communication of PTC Impacts

27in 27th late n 281
fmorhing aftemoon temoon  evening
NHC | TWO>> | Active TWO | Active TWO | PCT1 |
Trinidad | First | Official Public Warning,
and Tobago | mention | statement #1 Orange alert
First Bulletin, tin, Red
] |mmlon ‘ Orange n‘ for marine | !

The Trinidad and Tobago Meteorological Service (TTMS) and the
Barbados Meteorological Service (BMS) both issued warnings in
association with PTC #1.

In the example at right, from the Barbados Meteorological
Service (BMS), a red level of alert for marine impacts is issued in
association with a small craft warning. A yellow level alert is in
effect for wind, flood (rainfall-induced), and severe
thunderstorms.

The Trinidad and Tobago Meteorological Service (TTMS) issues
an orange level for tropical storm conditions in association with
tropical storm warnings. Although their colour guidance is not
broken down into specific hazards in this case, the worded
warning highlights flooding rainfall, damaging winds, intense
thunderstorms, and rough seas.

Warnings in Association with PTC #1
BMS Status TTMS Public Warning TTMS Impacts Map

Public Warning Message from the Trinidad and Tobago Meteorological Service
associated with a PTC Advisory. The warning message was issued at 5:30 PM
AST 27 June 2022 for the period beginning 8:00 PM AST 28 june 2022.
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PUBLIC WARNING MESSAGE

202210827
| Tropcal Storm

Area Description: | Trinidad & Tobago
‘Start DatoTimo: | 2022/06728 0600 PM | End DatoMimo: | 2022106129 0500 PM
Urgency: Expected Response: Pregare

Sovority: Severe Certainty: Likely

‘The Tropical wave located east of Triidad and Tobago has been upgraded
o Potential Tropical Cycione #2 (TC#2). This means that the system s not
yet a Tropical Cycione but has the potental o intensify in a TC in short
notice. As a resu, Trinigad ang Tobago has been put under 3 Tropical
Storm Warning. A Tropical Storm Warming means that storm conditions are.
Ikely over the warning area within 36 hours. Periods of heavy (o intense
Showers and/or thunderstorms are fikely, wnich can result n rainfail
accumulations in excess of 3 inches. Gusty winds in excess of 70km/hr can
be expected. These wind gusts are capable of breaking e branches,
displacing unsecured roofs and loose outdoor objects, and can even fopple.
over unhealthy trees. The risk of landslides/iandslips is likely in areas so
prone and sea conditions can become occasionally rough. An updae wil

Deseription:
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June 2022: NMHS Communication of PTC Impacts

Timeline: 24-27 June, 2022
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Orange alert | alert for marine June 2022 for 28-29 June

The Trinidad and Tobago Meteorological Service (TTMS) and the
Barbados Meteorological Service (BMS) both issued warnings in
association with PTC #1.

In the example at right, from the Barbados Meteorological
Service (BMS), a red level of alert for marine impacts is issued in
association with a small craft warning. A yellow level alert is in
effect for wind, flood (rainfall-induced), and severe
thunderstorms.

The Trinidad and Tobago Meteorological Service (TTMS) issues
an orange level for tropical storm conditions in association with
tropical storm warnings. Although their colour guidance is not
broken down into specific hazards in this case, the worded
warning highlights flooding rainfall, damaging winds, intense
thunderstorms, and rough seas.

=t

Tropical Storm Warning #2 - Orange Level
Tropical Storm - Tue, Jun 28, 2022 8:00 PM to
Wed, Jun 29, 2022 5:00 PM
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Timeline: 24-27 June, 2022
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Although the PTC did not become Tropical Storm Bonnie before
passing through Trinidad and Tobago, it did bring some gusty
wind, local heavy rainfall, and rough seas to the area. In fact, it
contained some pockets of localised winds consistent with a
tropical storm, but these were not widespread. The NHC
advisories on the potential tropical cyclone likely heightened
public awareness of the threat of wind and rainfall impacts in the
southern part of the Lesser Antilles.
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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.

e

Potential Tropical Cyclone Fourteen Current information: Forecast positions:

Saturday October 06, 2018 Center ocation 18ON866 W @Tropical Cyclone O PostPotential TC
4 PM COT Advisory 1 Maximum sustained wind 30 mph  Sustained winds: D <39 mph

NWS National Hurricane Center Movement NW at 6 mph $39-73 mph H74-110 mph M> 110 mph

Warnings:
o 14 Trop Storm urricano

PTC Advisory 1 issued 4:00 PM CDT 06 October 2018 for the
disturbance that would become Hurricane Michael
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Knowledge Check

Tropical Weather Outlook from OFFICIAL STATEMENT #1

Weather Risk Levels

Check your understanding of the information covered in this module by responding to the questions
on the next few pages.

The knowledge checks at the end of each module serve to help you check on your learning. You may
wish to use this information to choose whether to further review the information covered.

Upon completion of the full course, you will have the opportunity to take a test on the course
material on the WMO ETRP Moodle site for course credit.

Click Next to start the questions.
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Question 1 of 5

In this module, we looked at the Communication Chain for PTC Communication Chain: PTC Impacts
Impacts.

See if you can recreate this diagram by dragging the labels below

to the correct blank space in the diagram on the right.
~ Guidance

Click Submit when you are done.

Watches
Warnings

Watches/ i
Warnings Hydrological Services (NMHS)
Guidance National Hurricane Center

(NHC)
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Question 1 of 5

In this module, we looked at the Communication Chain for PTC
Impacts.

See if you can recreate this diagram by dragging the labels below
to the correct blank space in the diagram on the right.

Click Submit when you are done.

Sorry. You do not have them all correct.

Click Next to proceed to the next page.

Communication Chain: PTC Impacts

- 'Guidance

Watches
Warnings

National Meteorological and
Hydrological Services (NMHS)

National Hurricane Center
(NHC)
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Question 1 of 5

In this module, we looked at the Communication Chain for PTC
Impacts.

See if you can recreate this diagram by dragging the labels below
to the correct blank space in the diagram on the right.

Click Submit when you are done.

Great! You have them all correct.

Click Next to proceed to the next page.

Communication Chain: PTC Impacts

- 'Guidance

Watches
Warnings

National Meteorological and
Hydrological Services (NMHS)

National Hurricane Center
(NHC)
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Question 2 of 5

Based on this 5-day graphical Tropical Weather Outlook (TWO), how
would you assess the situation at this time? Choose True or False for
each statement.

True False

o Five-Day Graphical Tropical Weather Outiook

1. The area indicated in orange represents where o National Hurricane Center Miami, Florida

there is an orange level alert for impacts ;;:m;;m; T
associated with a possible tropical cyclone. -
o
2. The area indicated in red represents where @ (@) 'i = e
there is a red level alert for impacts associated i s iy
with a possible tropical cyclone. I
A
3. Both of these areas should be monitored for O O L
further development of unsettled weather. [
4. There is no chance for impacts from a tropical O o
cyclone outside of the red or orange areas. 2
5. If a Potential Tropical Cyclone (PTC) is issued O O Py p— m;,_F,,,,;,m Ceaet 118 < T ¢ STom’ 38 > 0%
for one of these, it is more likely to be T T e St g i

associated with the orange area.

Click the Submit button when you are done.
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Based on this 5-day graphical Tropical Weather Outlook (TWO), how
would you assess the situation at this time? Choose True or False for

each statement. True False

1. The area indicated in orange represents where o
there is an orange level alert for impacts
associated with a possible tropical cyclone.

Five-Day Graphical Tropical Weather Outiook
O A National Hurricane Center Miami, Florida

2. The area indicated in red represents where @ (@)
there is a red level alert for impacts associated
with a possible tropical cyclone.

3. Both of these areas should be monitored for O O
further development of unsettled weather.

4. There is no chance for impacts from a tropical O O
cyclone outside of the red or orange areas.

11:50am EDT

g -
5. Ifa Potential Tropical Cyclone (PTC) is issued O ® CurtentDisurbances and Five-Doy Cyclone Formaton Chance:  §3.< 40% _ 30 4060% 38 > 60%
for one of these, it is more likely to be T e Tkl oy oy @ Herkoton

associated with the orange area.

Click the Submit button when you are done. Great! You have them all correct.
Click Next to proceed to the next page.
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Based on this 5-day graphical Tropical Weather Outlook (TWO), how
would you assess the situation at this time? Choose True or False for

each statement. True False

1. The area indicated in orange represents where o
there is an orange level alert for impacts
associated with a possible tropical cyclone.

Five-Day Graphical Tropical Weather Outiook
O A National Hurricane Center Miami, Florida

2. The area indicated in red represents where @ (@)
there is a red level alert for impacts associated
with a possible tropical cyclone.

3. Both of these areas should be monitored for O O
further development of unsettled weather.

4. There is no chance for impacts from a tropical O O
cyclone outside of the red or orange areas.

11:50am EDT
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associated with the orange area.

Click the Submit button when you are done. Sorry. You do not have them all correct.
Click Next to proceed to the next page.
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Look for a moment at the shaded white area which is

sometimes called the “cone”. How does this cone relate to a

potential tropical cyclone and possible impacts?

Choose all that apply.

D a) Outside the shaded area, impacts from the tropical
cyclone do not occur.

I:' b) Itis likely that the centre of the tropical cyclone remains
within the shaded area.

©) The tropical cyclone will get larger with time spreading
impacts over a larger area, and that's why the shaded
area gets larger.

|:| d) Tropical cyclone impacts can occur outside the shaded [Potential Troplcal Cyclone Fourteen  Current information: @ _ Forecast positions:
Saturday October 06, 2018 Center location 180N 866 W @Tropical Cyclone OPW/PGI-"H'YC
area. 4 PM COT Advisory 1 Maximum sustained wind 30 mph  Sustained winds: 39mph
[ NWS National Hurricane Center Movement NW at 6 mph $39-73 mph Nnuomm M> 110 mph
Potential track area: Watches: ‘Warnings:
S owyis Day 45 Huricane __ Trop Siorm ioricano METop Storm

Click the Submit button when you are done.
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Look for a moment at the shaded white area which is

sometimes called the “cone”. How does this cone relate to a

potential tropical cyclone and possible impacts?

Choose all that apply.

D a) Outside the shaded area, impacts from the tropical
cyclone do not occur.

D b) Itis likely that the centre of the tropical cyclone remains
within the shaded area.

©) The tropical cyclone will get larger with time spreading
impacts over a larger area, and that's why the shaded
area gets larger.

|:| d) Tropical cyclone impacts can occur outside the shaded Potential TropicalCyclons Fourteen _Current Information: @ _ Forecast positions:
‘Saturday October 06, 2018 Center location 180N 866 W @Tropical Cyclone O’W/Pﬂl-"hﬂl'c
area. 4 PM COT Advisory 1 Maximum sustained wind 30 mph  Sustained winds: 39mph
[ NWS National Hurricane Center Movement NW at 6 mph $39-73 mph Nnm)mm M> 110 mph
Potential track area: Watches: ‘Warnings:
S owyis Day 45 Huricane __ Trop Siorm ioricano METop Storm
Click the Submit button when you are done. Sorry. You do not have them all correct.

Click Next to proceed to the next page.
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Look for a moment at the shaded white area which is

sometimes called the “cone”. How does this cone relate to a

potential tropical cyclone and possible impacts?

Choose all that apply.

D a) Outside the shaded area, impacts from the tropical
cyclone do not occur.

D b) Itis likely that the centre of the tropical cyclone remains
within the shaded area.

©) The tropical cyclone will get larger with time spreading
impacts over a larger area, and that's why the shaded
area gets larger.

|:| d) Tropical cyclone impacts can occur outside the shaded Potential TropicalCyclons Fourteen _Current Information: @ _ Forecast positions:
‘Saturday October 06, 2018 Center location 180N 866 W @Tropical Cyclone O’W/Pﬂl-"hﬂl'c
area. 4 PM COT Advisory 1 Maximum sustained wind 30 mph  Sustained winds: 39mph
[ NWS National Hurricane Center Movement NW at 6 mph $39-73 mph Nnm)mm M> 110 mph
Potential track area: Watches: ‘Warnings:
S owyis Day 45 Huricane __ Trop Siorm ioricano METop Storm
Click the Submit button when you are done. Great! You have them all correct.

Click Next to proceed to the next page.





