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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Current information: ®  Forecast positions:
Center location 142N 59.2 W @ Tropical Cyclone O Post/Potential TC
Maximum sustained wind 35 mph  Sustained winds: D<39

NWS National Hurricane Center Movement WNW at 15 mph $39-73mph H 74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
Day 1-3 Day4-5 Hurricane ~ 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

Potential Tropical Cyclone Fourteen  Current information: ®  Forecast positions:

Saturday October 06, 2018
4 PM COT Advisory 1
NWS National Hurricane Center

Center location 18.0 N 86.6 W @ Tropical Cyclone Q Post/Potential TC
Maximum sustained wind 30 mph  Sustained winds. D <39 mph
Movement NW at 6 mph 53973 mph H 74-110 mph M > 110 mph|

Potential track area: Watches: Warnings:
Day 13 Day 4-5 Hurricane ~ Trop Storm +urricane 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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1.2 Module Overview

@m

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.

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

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 *What are “National Meteorological and Hydrological Services (NMHSs)"?
> o : T The World Meteorological Organization (WMO) uses the term “National Meteorological
bring wind and other impacts to land within 48 hours. and Hydrological Service” (NMHS) to refer to all national operational weather and

¢ 3 5 o hydrology forecasting agencies. In some cases, the national agency may only have
The PTC AdeSKOI’){ (alslo referr-edlto as just ‘PTC') can be - weather forecasting services. We will be using “NMHS" throughout this course when

referring to “official” or "authoritative” operational forecast agencies or services.

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
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guidance about the expected track, intensity, and timing.
The course is organised as follows:

e Module 1: Introducing the PTC Advisory Product

e Module 2: Tools for Assessing Potential impacts

e 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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zoom1 (Slide Layer)

zoom?2 (Slide Layer)

Current information: ® ‘orecast positions:

Center location 14.2 N 59.2 W @Tropical Cyclone QO PostPotential TC
sustained wind 35 mph  Sustained winds: D <39 mph

Movement WNW at 15 mph $39-73mph H 74-110 mph M > 110 mph

Watches: Warnings:
Q. 0ay13 CEZL Dayss Hurricane ~ Trop Storm Hurricane [ETrop Storm

PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
that would become Tropical Storm Fred

Current information!
Center location 18.0 N 86.6 W
Maximum sustained wind 30 mph
Movement NW at 6 mph

Potential track area: Watches: Warnings:
Day13 EEE Day45 Hurricane Trop Storm +urricane [ 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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1.3 Tropical Cyclones

G

It is 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.

Notes:
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Item 02 (Slide Layer)

€

It is 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.

AtkanticTropical pyres ' nivivgy vaniauuis, uicylyfian
under the general term, "tropical cyclone"”.

©The COMET Program

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.

Item 03 (Slide Layer)
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It is important to be familiar with the terminology commonly
used to describe tropical weather systems.

What is a “tropical cyclone”?

v

Tropical Cyclone

Atlantic Tropical Cyclones (

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

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.

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

1. Tropical Wave

Phases of Tropical Storm and Hurricane Development

2. Tropical Depression

3. Tropical Storm

Not considered a
tropical cyclone

@ hurricane

?

tropical i! .
storm %

.g?
. )
tropical

a 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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1.4 Atlantic Tropical Cyclones

&

b

il

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.

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.

~ 4

Phases of Tropical Storm and Hurricane Development

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

Not considered a
tropical cyclone

@ hurricane

tropical
storm

tropical

3 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.

Notes:
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1.5 TWO Compared with PTC

C

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

forecast products from the U.S. National Hurricane Center

(NHCQ):

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

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

« 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.

..........................................................

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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tab1 (Slide Layer)
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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

(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
itis expected to impact land areas within that 48-hour period.
Compared to a TWO, a PTC goes beyond just raising awareness,

R -
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— 48

Two-Day Tropical Weather
Outlook (TWO)

Two-Day Graphical Tropical Weather Outlook

Potential Tropical Cyclone (PTC)
Advisory

National Hurmicane Center Miami, Flonda

8 < 40%
© Storm

8 40-60%
# Hurricane

x> 00%

and Two-Day Cy
Tropical or Sub-Tropical Cyclone: O Depression
© Post-Tropical Cyclone or Remnants.
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)

tab2 (Slide Layer)
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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
it is expected to impact land areas within that 48-hour period.
Compared to a TWO, a PTC goes beyond just raising awareness,

B A e o o S A o

Two-Day Tropical Weather
Outlook (TWO)

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Potential Tropical Cyclone (PTC)
Advisory

Potential Tropical Cyclone Current information: ®

Center location 8.5 N 52.9 W

Forecast positions:
@ Tropical Cyclone O PostPotential TC
Maximum sustained wind 35 mph  Sustained

Movement WNW at 18 mph $39-73mph H

11 PMAST Advisory 1

3 <39 m
NWS National Hurricane Center 74-110 mph M > 110 moh|

Watches:
Hurricane

Potential track area:

Warnings:
Day13 X Day 45

Trop Stem -ccane TP Stom

Simulated Potential Tropical Storm Advisory #1 issued 11:00 PM AST
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text TWO (Slide Layer)
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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. ATWO 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,

oo W (s o e A S e

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.

1.6 Case Activity: TWO versus PTC

(Pick Many, 10 points, 1 attempt permitted)

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 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

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 11 of 118



https://etrp.wmo.int/mod/scorm/view.php?id=22113

Correct Choice
X Qla
Qlb
Q2a
X Q2b
Q3a
X Q3b
Notes:
text TWO (Slide Layer)

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 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

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

preparedness agencies are engaging in O O WINDWARD ISLANDS...VENEZUELA...AND NORTHERN
frequent coordination calls with local PORTIONS OF GUYANA DURING THE NEXT COUPLE OF DAYS.
forecasters.

Click the Submit button on the lower right when you are ready.
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tab1l (Slide Layer)

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

1. You do not necessarily prepare for
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

frequent coordination calls with local
forecasters.

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

B: PTC
high-impact weather associated with a O O

preparedness agencies are engaging in O O

Two-Day Tropical Weather
Outlook (TWO)

@ Two-Day Graphical Tropical Weather Outlook
-

Potential Tropical Cyclone (PTC)
Advisory

Natonal Hurricane Center Miami, Florida

and Two-Day Cy 53 <40% 3¢ 40-60% R >60%
Tropical or Sub-Tropical Cyclone:  © Depression @ Storm @ Hurricane
© Post-Tropical Cyclone or Remnants

Infrared Satellite Friday 00z, 8:00 PM AST 10//29

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)

tab2 (Slide Layer)

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
1. You do not necessarily prepare for

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

frequent coordination calls with local
forecasters.

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

B: PTC
high-impact weather associated with a O (@)

preparedness agencies are engaging in O O

Two-Day Tropical Weather
Outlook (TWO)

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Potential Tropical Cyclone (PTC)
Advisory

torm center but doe:
can occur outside of the ¢

Current information: @  Forecast positions:
Center location 8.5 N 52.9 W @Tropical Cycione O PostPotential TC
m sustained wind 35 mph  Sustained winds. D<39

Potential Tropical Cyclone

11 PMAST Advisory 1

<
$39-73mph H 74-110 mph M > 110 mph

NWS National Hurricane Center Movement WNW at 18 mph
Potential track area: Watches: Warnings:
Day 1-3 Day 45 Huricane _Trop Storm I urricano IETrop Stom

Simulated Potential Tropical Storm Advisory #1 issued 11:00 PM AST
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Incorrect (Slide Layer)

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 &

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.

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

Correct (Slide Layer)

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 &

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.

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

Trigfne Philips, AusAID,
B g/ /fic Ke/p/heFERg
Pommbns.org/licenses/by/2.0/

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.

B ;. //flic Ke/p/heFEfg,
Pommbns.org/licenses/by/2.0/

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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1.7 Example: Hurricane Tomas, October 2010

| ]

[Js<-immar
[ <-wimmicio
.lk--lmku
[ s<-votmm 20
[ Jooeevotmmi<z0

30<=valimmi<s0

[ Jroematmmrere

W
| e
W
MeteoFrance/JNDegrace
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.

Notes:
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1.8 Simulated PTC: Hurricane Tomas, October 2010

Ca

Scenario B, with the PTC advisory, was a “what if” exercise. The i Actual Tropical Storm
PTC product was not yet available in 2010, but the constructed j Simulated PTC Advisory 1 Tomas Advisory 1
PTC provided a realistic simulation of when it would have likely
been issued and how it would have appeared, had it been

| available.

i 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).

Simulated Potential Tropical Cyclone (PTC) Advisory 1

| 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

Current information: ®  Forecast positions:

for preparation and actions ahead of a high-impact storm i ; Gentor location 85 N 52.9 W @ Tropical Cyclono O PostPotental TC
|i |11 PMAST Agvisory 1 ained winds: D <39

with the information associated with the PTC product. NWS Natonal Hurcane Center Movement WNW a 18 mph S92 moh 11 74-110 moh Mis 110
Other potential differences had there been a PTC for Hurricane || | o o b ce s opsiom i — .
Tomas in 2010:

- A key advantage of identifying a PTC is that NHC begins to Simulated Potential Tropical Cyclone (PTC) Advisory 1, 11:00 PM AST 28
i e e T e e ' Oct, 18 hours before the actual tropical storm advisory 1
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:

e 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.

e 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.

e 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
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products that represents the best consensus of several models. This provides
important decision-support guidance including storm track and uncertainties,
wind probabilities, and timing.

e 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.

e 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.

e 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.

e Increased media attention about the expected impacts helps to build greater
awareness among citizens.

zooml1 (Slide Layer)

Click to close. ({X]

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Current information: ® Forecast positions:

Center location 8.5 N 529 W @Tropical Cyclone O Post/Potential TC
11 PM AST Adwisory 1 Maximum sustained wind 35 mph Sustained winds: D<39
NWS National Hurricane Center Movement WNW at 18 mph $39-73mph H 74110 mph M > 110 mph

Potential track area: Watches: Warnings:
O\ 0oy 13 Day 45 Hurricane * Trop Storm uricane JETTop Storm

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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zoom2 (Slide Layer)

Actual Tropical Storm Tomas Advisory 1

orm center but does not show
s conditions ca; ur outside of the cone.

Tropical Storm Tomas Current information: x Forecast positions:

Conter location 11.1 NS7.5W @Tropical Cyclone  Q PostPotential TC
5 PM AST Advisory 1 Maximum sustained wind 40 mph  Sustained winds: D < 39 mph
NWS National Hurricane Center Movement WNW at 17 mph $39-73mph H 74-110 mph M > 110 mph|

Potential track area: Current wind extent:
Oay1:3 X 0ay 45 Huricane  TropStm  [lMurricane [l Trop Stm [ Hurricane [10) Trop Stm

Actual Tropical Storm Tomas Advisory 1: 5pm AST, 29 Oct, with less
than 12-hour lead time of landfalling storm

1.9 Tropical Cyclone Climatology

(Ca

To help understand how the TWO and PTC help to increase the
lead time to prepare for impacts, let's first review the climatology
for the region.

| Paths of All Tropical Cyclones From 1851-2017

| depressior
Oy | o Bost-opicar cyeione

63-117km/ [39-73 mph
Hurricane 118 - 176 km/h | 74 - 109 mph

Here we see the paths of all tropical cyclones in the region from
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.

Major hurricane >176kmh  |>109 mph

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 2 Noan
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
idingi s 3 5 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.
Notes:
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zoom1 (Slide Layer)

Click to close. (%]

Tropical depression
or post-tropical cyclone

Tropical storm 63-117 km/h |39 -73 mph

Hurricane 118 - 176 km/h | 74 - 109 mph

Major hurricane >176 km/h

>109 mph

1.10 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.

In summary, although a tropical cyclone refers to a tropical
depression, tropical storm, or hurricane, a potential tropical
cyclone indicates that there is increasing confidence that a
tropical storm or hurricane may impact land areas within 48
hours.

Reference: Regional Association IV - Hurricane Operational Plan for North America,

Current information: ®
Center location 142N 59.2 W
Maximum sustainod wind 35 mph

Forecast positions:
@ Tropical Cyclone QO PostPotential TC | |
Sustaned winds: D <39 mph

NWS National Hurricane Center Movement WNW at 15 mph $39-73mph H 74-110 mph M > 110 mph)|
Potential track area: Watches: Warnings: i
. 0ay13 Day4-5 Huricane  Trop Storm EEHurrcane [ Trop Storm

PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
that would become Tropical Storm Fred

View PTC Advi:

1 Text Product

Notes:
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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

text PTC (Slide Layer)

&

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.

In summary, although a tropical cyclone refers to a tropical
depression, tropical storm, or hurricane, a potential tropical
cyclone indicates that there is increasing confidence that a
tropical storm or hurricane may impact land areas within 48
hours.

Reference: Regional Association IV - Hurricane Operational Plan for North America,

M
ZCZC MIATCMAT1 ALL
TTAA0O KNHC DDHHMM

POTENTIAL TROPICAL CYCLONE SIX FORECAST/ADVISORY NUMBER 1
NWS NATIONAL HURRICANE CENTER MIAMI FL.  AL062021
2100 UTC MON AUG 09 2021

CHANGES IN WATCHES AND WARNINGS WITH THIS ADVISORY...

THE GOVERNMENT OF FRANCE HAS BEEN ISSUED A TROPICAL STORM WATCH FOR
GUADELOUPE AND MARTINIQUE.

THE GOVERNMENT OF BARBADOS HAS BEEN ISSUED A TROPICAL STORM WATCH FOR
DOMINICA.

THE GOVERNMENT OF THE DOMINICAN REPUBLIC HAS ISSUED A TROPICAL STORM
WATCH FOR THE DOMINICAN REPUBLIC FROM PUNTA PALENQUE EASTWARD ALONG THE
SOUTHERN COAST OF THE ISLAND AND THE ENTIRE NORTHERN COAST TO THE
DOMINICAN REPUBLIC/HAITI BORDER.

A TROPICAL STORM WATCH HAS BEEN ISSUED FOR THE U.S. VIRGIN ISLANDS AND
PUERTO RICO...INCLUDING CULEBRA AND VIEQUES.

SUMMARY OF WATCHES AND WARNINGS IN EFFECT...

ATROPICAL STORM WATCH IS IN EFFECT FOR...

* MARTINIQUE AND GUADELOUPE

* DOMINICA

* PUERTO RICO...INCLUDING CULEBRA AND VIEQUES

*U.S. VIRGIN ISLANDS
* DOMINICAN REPUBLIC ON THE SOUTH COAST FROM PUNTA PALENQUE Em
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1.11 Knowledge Check

These are
tropical

hurricane CyCIones

e

Ll g li
tropeat £ B
storm tropical troplcal

depression disturbance

‘Curent Datrbrces wa T Oy Cycire Fomacon Crarce. 31 < 40% I8 4060% 38 > 0n
Tipicd o S T Crome. | © Omprevicn_© S § e
'S o T e o« At

Infrared Sateliite Friday 00z 8.00 PM AST 10423

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.

Notes:

1.12 Question 1

(Pick Many, 10 points, 1 attempt permitted)
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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.

Correct Choice

X Ql-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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Correct (Slide Layer)

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.

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
tropical weather impacts.

& O & &

3. There should be increased monitoring of the area of disturbed d

Great! You have them all correct.

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

Incorrect (Slide Layer)

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.

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
tropical weather impacts.

& O & &

3. There should be increased monitoring of the area of disturbed d

Sorry. You do not have them all correct.

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

1.13 Question 2

(Pick Many, 10 points, 1 attempt permitted)
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(G

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.

b

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

O

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

C

d

Tropical storm or hurricane impacts are possible for land areas.

€

Potential impacts are expected within 48 hours.

000 O

f) Potential impacts are expected within 5 days.

Click the Submit button when you are done.

Correct Choice

X Check Box 4
Check Box 3
Check Box 2

X Check Box 1

X Check Box 5
Check Box 6
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Incorrect (Slide Layer)

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.

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

|:| b) There is a low probability for development of a tropical storm or

hurricane.
-
d
g
O

f) Potential impacts are expected within 5 days.

o

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

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.

Correct (Slide Layer)

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.

é 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

0
éd
O

f) Potential impacts are expected within 5 days.

a

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

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.

1.14 Question 3

(Pick Many, 10 points, 1 attempt permitted)
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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
O b) 2-day Tropical Weather Outlook (2-day TWO)
O o Special Marine Weather Bulletin (SMWB)

Click the Submit button when you are done.

Correct Choice

X Radio Button 1

Radio Button 2

Radio Button 3
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Correct (Slide Layer)

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.
é a) Potential Tropical Cyclone (PTC) Advisory
O 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.

Incorrect (Slide Layer)

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
O 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.

1.15 Question 4

(Pick Many, 10 points, 1 attempt permitted)
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N=
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 O

Click the Submit button when you are done.

Correct Choice
Q1F

X QiT

X Q2F
Q21

X Q3T
Q3F
Q4F

X Q4T

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 28 of 118



https://etrp.wmo.int/mod/scorm/view.php?id=22113

Correct (Slide Layer)

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 O
override warnings issued by local forecasters in NMHSs

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

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

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

Great! You have them all correct!

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

Incorrect (Slide Layer)

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
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- d

Sorry. You do not have them all correct.

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

1.16 Question 5

(Pick Many, 10 points, 1 attempt permitted)
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Tropical depression, tropical storm, and hurricane are all referred to generically as

Choose the best answer.

O a) Tropical waves
QO b) Tropical storms
O c) Tropical cyclones
O d) Tropical lows

Click the Submit button when you are done.

Correct Choice

Radio Button 1

Radio Button 2

X Radio Button 3

Radio Button 4

Notes:
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Correct (Slide Layer)

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

Choose the best answer.

O a) Tropical waves
O b) Tropical storms
c) Tropical cyclones

O d) Tropical lows

Great! That is correct.

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

Incorrect (Slide Layer)

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

Choose the best answer.

QO a) Tropical waves
O b) Tropical storms
c) Tropical cyclones

O d) Tropical lows

Sorry. That is not correct.

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

1.17 Results: Module 1 Knowledge Check

(Results Slide, 0 points, 1 attempt permitted)
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€3

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%

[ reven werey

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
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Notes:

2. Module 2: Tools for Assessing Potential Impacts

2.1 Module Two Overview

Welcome to Module 2. In Module 1 we introduced the Potential Communication Chain: PTC Impacts

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 Guidance

the United States National Hurricane Center (NHC), to the .

National Meteorological and Hydrological Services (NMHSs*), National Meteorological and -

and finally to the emergency management community (and Hydrological Service =

possibly government ministries) who make decisions regarding ms <

preparation for impacts. In addition to the general flow of Warnings

information from the NHC to the NMHS to emergency

management, two-way communication can take place between Emergency Management .

the NMHS and the emergency management community, and munities

between the NMHS and the NHC.

We will walk through the process of interpreting NHC Tropical

Weather Outlooks (TWOs) and the Potential Tropical Cyclone G " Di te

(PTC) Advisory. We will discuss the use of impact-based Ministri i

forecasts and colour-coded alert levels as a way to WMO

communicate expected impacts to the emergency

management community. *What are “National Meteorolqglgal and Hydrological Sewlce§ (NMHSs)"? )
The World Meteorological Organization (WMO) uses the term “National Meteorological

The impact-based forecasting approach represents a 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

paradigm shift from “what the weather will BE” to “what
. e oot e referring to “official” or "authoritative" operational forecast agencies or services.

av M e o rEE_ il ..o £t e .

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
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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.

zoom1 (Slide Layer)

Current information: ®  Forecast positions:
Center location 14.2 N 59.2 W @ Tropical Cyclone  Q Post/Potential TC
Maximum sustained wind 35 mph i d

D<
NWS National Hurricane Center Movement WNW at 15 mph $39-73 mph H 74-110 mph M > 110 mph

Potential track area: Watches: Warnings:
Day 13 Day 45 Hurricane  Trop Storm .urricane [ 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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zoom2 (Slide Layer)

Center location 18.0 N 86.6
wind 30
Movement NW at 6 mph

mph ined 3 <
$39-73mph H 74-110 mph M > 110 mph|

Potential track area:
Day 1-3 Day 45

Warnings:
Trop Storm Hurricane [ Trop Storm

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

2.2 Impact-based Forecasts

Impact-based Forecasts

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
nntential tranical cuclone suent far liine 2022 Innkino at the

Weather Risk Levels

J
R 2

Public Warning Messages Issued
Trinidad and Tobago Meteorological Service

Increase
monitoring

Example of four-colour risk levels used with the impact-based
forecast and warning approach

Notes:

You may be familiar with the colour-based scale commonly used in impact-
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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:

e Damaging wind

e Excessive rainfall

e Severe thunderstorm

e 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.

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 36 of 118


https://etrp.wmo.int/mod/scorm/view.php?id=22113

zoom1 (Slide Layer)

zoom?2 (Slide Layer)

anposltlon
c«wlw-no«uznsazw @ Tropical Cyclone OPowPumTc
sustained wind 35 mph  Sustained winds: D <39 mph
Movement WNW at 15 mph $39-73mph H 74-110 mph M > 110 mph

Watches: Warnings:
Q. Day13 ESZ payss Huricane ~ Trop Storm EHurricano [ Trop Storm

PTC Advisory 1 issued 5:00 PM AST 09 August 2021 for the disturbance
that would become Tropical Storm Fred

Cyclone Fourteen mmmlnhnnaﬂon.
Center location 18.0 N 86.6 W

Maximum sustained wind 30 mph : mph
Movement NW at 6 mph SNHMH""DMM»!IDM

Watches: Warnings:
O pay 13 -oms Hurricane _ Trop Storm Hrricane IETrop Storm

PTC Advisory 1 issued 4:00 PM CDT 06 October 2018 for the
disturbance that would become Hurricane Michael
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2.3 24-27 June 2022: Tropical Weather Outlooks (TWOs)

-
(Cs
Timeline: 24-27 June, 2022
Fidhing  Foming Fioming Zhermaen ZRoinoon  Bvahing NHC Tropical Weather Outlooks (TWO)
BECHE] Two>> 2-day TWO 5-day TWO
Trinidad rst

Fi
and Tobago | mention

First
Barbados mention

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.

Note: Colour Scale Differences

s g e : The yellow-orange-red colour scale used with NHC Tropical Weather Outlooks denotes
TWOs typically contain the following information: increasing levels of probability that a tropical cyclone will form. Although a similar

1. The current location (marked with an X), of the disturbance yellow, orange, and red colour scale is used in impact-based forecasting, it is

~ - e LIS S ' ' e s o ' completely independent from the NHC scale.

Notes:

4.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
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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.

tab 1 (Slide Layer)

e
meline: 24-27 June, 2022

! %ﬂh = 'Znﬁo(p“ ing 27th 27th late gl:

MG | TWo>> | | | | \

- Trinidad [ First | ] | ] ‘

“and Tobago | mention ‘ |

| Barbados [ :I;:‘r:uon ‘ ] ‘ J ‘

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 Outlook
National Hurricane Center Miami, Florida

Note: The colour scale used
the probability

3

Current Disturbances and Two-Day Cyclone Formation Chance:
Tropical or Sub-Tropical Cyclone: O Depression
© Post-Tropical Cyclone 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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tab 2 (Slide Layer)

24-27 June 2022: Tropical Weather Outlooks (TWOs)
ﬂg‘nnl'm: 24-27 June, 2022

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 (TWOSs) 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

~ - (R e ' ' .

NHC Tropical Weather Outlooks (TWO)
2-day TWO 5-day TWO

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

8:00 aem EOT
Fel Jun 24 2022

Tropical :‘s:rml'r‘ Cycione: O Depression
© Post-Tropical Cycione 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.

2.4 Activity: Interpreting a TWO

(Pick Many, 10 points, 2 attempts permitted)

- Activity: Interpreting 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: AreaA  Area B Neither area  Both areas

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

8:00 am EDT
Fri Jun 24 2022

Current Disturbances and m. Cyclone % < 40
Tropical or Sub-Tropical Cyclone: O Depression & S0

@ 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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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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Incorrect (Slide Layer)

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 Five-Day Graphical Tropical Weather Outiook
alerts specifically for this disturbance are issued at this time (24 @ National Huricane Center Miami, Florida
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. cyclone, ¢

risk

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? Kot Colons: - _u
Area A Area B Neither area Both areas
3. There is no chance for impacts from a tropical cyclone at this graphical DAC Seued 8:00 AMAST 22 lune 2022

location: AreaA  AreaB  Neitherarea  Both areas Sorry. You do not have them all correct.
| Please try again after reviewing the content.

Final Right Answers (Slide Layer)

€&

be)

Within the orange area on this TWO, NMHSs (Trinide Feedback:

Tobago Meteorological Service and Barbados Meteo The correct answers are marked with green check marks.
Service) mention the need to monitor the disturbanc¢ The orange area on the 5-day TWO is not related to an orange risk level alert

alerts specifically for this disturbance are issued at t| issued by your local NMHS. The orange area indicates that there is a 40-60%
June). The emergency management community can ~ chance that a tropical cyclone will develop within the area over the next 5 days.
5-day TWO directly from the NHC website if desired, However, due to the uncertainty associated with the TWO, it is possible that a
cases, the NMHS includes the graphical TWO in its pi tropical cyclone could develop even outside of the orange area. And, even if a
information. 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.

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 impags associated with a possible
tropical cyclone. True alse

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

° Poal’moclo,mwml-

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

3. There is no chance for impacts frgm a tropical cyclone at this (Note: Letters A and B are not part of the TWO.)

location: Area A Area B either area Both areas

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 42 of 118


https://etrp.wmo.int/mod/scorm/view.php?id=22113

Try Again (Slide Layer)

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.

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

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. ] cyclone, ¢

risk

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

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

i Current Disturbances and Five-Day Cyclone Formation Chance: (3 < 40% 8 40-60% 3 > 60%)
development of unsettled weather, A or B? ] Tropical O Depression  $Storm B H
& 1 @ Post-Tropical Cyclone or Remnants
Area A Area B Neither area Both areas
3. There is no chance for impacts from a tropical cyclone at this N Sorry, you do not have the correct answer.

U Would you like to try again or continue to the

correct answer?

ry g N continue |

location: Area A Area B Neither area Both areas

Correct (Slide Layer)

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.

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

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

8:00 am EDT
2. Which area on the map should be monitored for further
development of unsettled weather, A or B? i O Degrossion

© Post-Tropical Cyclone or Remnants
Area A Area B Neither area Both areas

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

3. There is no chance for impacts from a tropical cyclone at this
location: AreaA  AreaB  Neitherarea  Both areas Congratulations! You have the correct answer!
Good work!
Click Next to Continue
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2.5 26 June: TWO and NMHS Guidance

‘" 26 June: TWO and NMHS Guidance

Tineline: 24-27 June. 2022 T
24th . 2iniate -
TWO>> | Active TWO | | | |

, S 81 l I I

s | First
o mention

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.

Trinidad | Pt
“and Tobago | mention

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 M logical 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.

At 8:05am 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 is 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).

gardless of or pment 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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zoom1 (Slide Layer)

Click to close.

Simulated Potential Tropical Cyclone (PTC) Advisory 1

but doe
de of the

Potential Tropical Cyclone Forecast positions:

@ Tropical Cyclone O PostPotential TC
11 PM AST Advisory 1 Sustained winds: D<39
NWS National Hurricane Center Movement WNW at 18 mph $39-73mph H 74110 mph M > 110 mph|

Potential track area: Watches: Warnings:

Day1-3 Day 45 Hurricane ~ Trop Storm EHuricane [T rop Storm
Simulated Potential Tropical Cyclone (PTC) Advisory 1, 11:00 PM AST 28
Oct, 18 hours before the actual tropical storm advisory 1

feedback (Slide Layer)

TWO and NMHS Guidance
24-27 Junt

Time! 2022
Trinidad and Tobago M logical Service Outlook
- 24t 26th 27t 27t ate 28m 2, g g
| ™Wo>> | ActiveTwo | | | | OFFICIAL STATEMENT #1

Trinidad First Official
and Tobago | mention | statement #1 | I | Active Tropical Wave

First : Sund h of
e, | L I I | | | Date: Sunday 26th of June 2022

Issuance Time: 08:48:29 AM

A COUP|E of days later on June 26th, 8:48 AM AST, the Trinidad The Trinidad and Tobago Meteorological Service (TTMS) has been monitoring the

and Tobago Meteorological Service issued Official Statement #1 progress of a strong Tropical Wave in the Atlantic, which has the potential for cyclone
ab The orange area on the 5-day TWO is not related to an orange risk level alert issued by =¥ days.
inc your local NMHS. June, 2022), the tropical wave is located in the central
rai 141W, south of 16N. It is moving westward at 28km/h. A
& 8o 5§ i 5 long the wave axis near 08N41W. Convection of the
hig The orange area indicates that there is a 40-60% chance that a tropical cyclone will 1g type increased during the overnight hours.
develop within the area over the next 5 days. However, due to the uncertainty pear conducive for further development, and a tropical

: ; e 7 5 ing th to middle part of th i k.
associated with the TWO, it is possible that a tropical cyclone could develop even uring the early to midel part of the upcoming weef

outside of the orange area. And, even if a tropical cyclone develops within the orange ~ finue on a westward track over the tropical Atlantic,
slands on Tuesday then move across the south-eastern

area, impacts will likely be experienced outside that area. Therefore both areas Aand By and Thursday. Interests in the Windward Islands should

should monitor this situation and weather forecasts regarding this area of unsettled of ":; :vsteml;Th:f:i;;; of trov:al <ycl°5n; forma;ion
3 : f 3 t , but [{ t

weather. It would be unwise for either area to assume no tropical cyclone impacts. restdshours: ubhigh 70Ny overtheineat.o days licfer

or development of the system significant moisture and
ot s sy sene w0018 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.

o mon g
Note, the shaded area closely approximates information from the
NOAA/NHC graphical 5-day TWO.
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2.6 27 June, Early Morning: TWO & NMHS guidance

Timeline: 24-27 June, 2022

%fgf]mng zm%‘;'nlng fzvm'nhg % gg‘moon evening
NHCIII| TwO>> | Active TWO | Active TWO | 1 \ 2-day TWO BMS Weather Bulletin
< Trinidad First | Official ‘ ‘
‘and Tobago | mention | statement #1 |
i First Bulletin,
oo ‘ mention Orange alert ‘ ‘

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.

Notes:
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Timeline: 24-27 June, 2022

i 2m‘6'r’mng %o\cl;'nlng mmg zn‘g‘fmonm gmnoonm gg‘lﬂm
INHC | TWO>> | Active TWO | Active TWO | | | 2-day TWO BMS Weather Bulletin
‘Trinidad | First official
and Tobago | mention | statement #1 [ | ‘ @ Two-Day Graphical Tropical Weather Outlook
: First Bulletin, | N National Hurricane Center Miami, Flonda
[BSnon | mention ‘ Orange alert | ‘ 4 = e

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). * A
Current Disturbances and Two-Day Cyclone Formation Chance: 23 <40% 38 s0-60% 2B >00%
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane
© Post-Tropical Cyclone or Remnants

NOAA/NHC 2-day TWO issued 8:00 AM AST 27 June 2022 with infrared
satellite overlay

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.

tab 2 (Slide Layer)
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Timeline: 24-27 June, 2022

fdhing  Adfing  Moming  Zhemaen Zinoon  Bvahing ;
'NHC | TWO>> | Active TWO | Active TWO | | | f 2-day TWO BMS Weather Bulletin
Trinidad | First | Officlal [ | ‘
“and Tobago | mention = statement #1 |
i First Bulletin, |
:‘amd" | m?mlon ‘ O:'.angralm I ‘ ‘

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 _ b y
development. o P ...

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 i D CEE
alert was in effect for marine hazards (small craft advisory in this | Active Weather Bulletin and forecast/warning information from the
case). | Barbados Meteorological Service (BMS) issued 5:00 AM AST 27 June 2022

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.
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Cul on:
Center location 14.2 N 59.2 W
sustained wind 35 mph ined winds: D <39 mph
Movement WNW at 15 mph $39-73mph H 74-110 mph M > 110 mph

Watches: Wumlm:
Day1-3 GZX Dayss Hurricane | 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

Cyclone Fourteen  Current information: ®
Center location 18.0 N 86.6 W
sustained wind 30 mph
Movement NW at 6 mph

Potential track area: Watches: Warnings:
Day 13 GEX Day 45 Hurricane __ Trop Storm Huricane 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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2.7 27 June 2022, Late Afternoon: PTC Advisory

27 June 2022, Late Afternoon: PTC Advisory
Timeline: 24-27 June, 2022
24th 26th

| TWO>> | Active TWO | ActiveTWO | PCT1 | |
Trinidad First ' Officlal I I Public Warning, I |
and Tobago | mention | statement #1 Orange alert
Barbados | [C%h,o, ety ARl | |

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.

Current information: x  Forecast positions:
mm‘GNSO."W @Tropical Cyclone O Post/Potential TC

on D <39 mph
Movement WNW at 18 mph $39-73mph H74-110 mph M > 110 mph

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.

ck area Watches: Warnings: Current wind extent:
O\ 13 CZXOwy+S Hurcane  TiopSim  WllMuricane [l Tiop St IllHuricane 1 Trop Sim
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)

Notes:

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 49 of 118



https://etrp.wmo.int/mod/scorm/view.php?id=22113
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Click to close.

Simulated Potential Tropical Cyclone (PTC) Advisory 1

Potential Tropical Cyclone Forecast positions:
5N 52. @ Tropical Cyclone O PostPotential TC
11 PM AST Advisory 1 i Sustained winds: D <39 mph
NWS National Hurricane Center Movement WNW at 18 mph $39-73mph H74-110 mph M > 110 mph
Potential track area: Watches: Warnings:
Day1-3 Day 45 Hurricane ~ Trop Storm Huricane [T rop Storm

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

2.8 Activity: 27 June 2022 - Interpreting the PTC Advisory
(Pick Many, 10 points, 2 attempts permitted)

Activity: 27 June 2022 - Interpreting the PTC Adviso!

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.

[:] 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.

remains within the shaded area. blasgey e O Cie O PP TC
N o

D c) Itis likely that the centre of the tropical cyclone

Movement W at 24 mph $39-73 mpn uin-|xg;wm||om
Potential track area: ~ Watches: Warnings: Current wind extent:
area. Q\osy 13 CEXoayss Huricare  Trop S [llMuricane [l Trop S IlMurrcane 1031 Trop Stm
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)

D d) Tropical cyclone impacts can occur outside the shaded

Click Submit when you are done.
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Correct Choice

Check Box 3
Check Box 4
X Check Box 5
X Check Box 6

Notes:

Correct (Slide Layer)

G

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.

c) Itis likely that the centre of the tropical cyclone
. e Potential Tropical Cyclor form: B Forecast positions:
O remains within the shaded area. T I O e i O L PaTe
5 PMAST Advisory 5 wing 40 mph D <39 mph

d) Tropical cyclone impacts can occur outside the shaded JHVD Hetonal o Chrne Hoamm e T3 ee HTE1100 > H0SRN
D Potential track area: ~ Watches: Warnings: Current wind extent:

area. Q\osw13 Cowses Muricare  TropStm  [lMuricane Il Trop S [Murrcane 1001 Trop Sim

NOAA/NHC PTC Advisory 5 |ssued 5:00 PM 28 June 2022 Tropical storm

Click Submit when you are done.

Congratulations! You have answered correctly!
Good work!
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Incorrect (Slide Layer)

' 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.

D c) Itis likely that the centre of the tropical cyclone

remains within the shaded area. oo et NaeH @ g Cyne O PastPondl TC
5 PM AST Advisory 5 40 mph 3 D <39 mph
d) Tropical cyclone impacts can occur outside the shaded il iscacnio e ol bt SeTamen HIE100 00 Mo HORWN
D Potential track area: ~ Watches: Warnings: Current wind extent:
area. Q\osy 13 CEXOayss " humcare  Tropsm  WliMuricane MllTopSm  WlMurcane 151 Trop Sim

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

Click Submit when you are done. Warhi olid

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

Try Again (Slide Layer)

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.

remains within the shaded area. S:‘..'.,,l:‘n'?sf?u SO Fo"rwcm O PostPotential TC

D c) Itis likely that the centre of the tropical cyclone

. D<39mph
Movement W at 24 mph $39-73 mph H74-110 mph M > 110 mph|

Potential track area: ~ Watches: Warnings: Current wind extent:
area. O\0sy 13 CTX0ay45 Hurcare  Tropsim  ElMuricane Ml Top Sm  [lMuricans 1001 Trop Stm

D d) Tropical cyclone impacts can occur outside the shaded

Click Submit when you are done.

W Would you like to try again or continue to the

correct answers?
Try Agan " continue |
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2.9 Activity Feedback: 27 June 2022 — Interpreting the PTC Advisory

“" Activity Feedback: 27 June 2022 - Interpreting the PTC Advi: '

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,
that's why the shaded area gets larger.
is 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 ) 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.

Grenada Island
of Tobago

Current information Forecast positions:
Contorlocaton 10.1NSOSW @ Tiopical Cyclone O PostPotential TC

NWS National Hurricane Center Movement W at 24 mph

3 D < 39 mph
$39-73mph H 74-110 mph M > 110 mph|
Potential track area: ~ Watches: Warnings: Current wind extent:
O\osy 13 CZXOay4s “iHumcare  TopSim  EllMuricans [l Tiop Sm  [llMurrcans 1531 Trop St
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 J

Notes:
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Preparing for More than Wind Click to close. ((X)

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.

feedback (Slide Layer)

Feedback:

What would be your best guess as to how this cone relates to a potential tropical | : . b
cyclone and possible impacts? !
a) Outside the shaded area, impacts from the tropical cyclone do not occur.
b) e tropical cyclone will get larger with time spreading impacts over a larger area,
d that's why the shaded area gets larger.
lls llkely that the centre of the tmpical qclnne remalns within the shaded area.

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

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

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

ol 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

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

fr g R . : ;
€ should monitor this situation and weather forecasts regarding this area of unsettled
t A A H 5 S

;Ir_ weather. It would be unwise for either area to assume no tropical cyclone impacts. Curreritinformation: : (Fotecast poel owm,c
c

wing 40 mph 39 mph
Movement W at 24 mph $39-73 mph N74-||0m M > 110 mph|
T —— - Warnings: Current wind extent:
I&""‘ 3 CZXOw+s inumcare  TopSm  EllMuricane Il Tiop S IllMuricane 15 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)

art

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.

Preparing for More than Wind: Click to Learn More J
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2.10 27 June 2022: NMHS Communication of PTC Impacts

Timeline: 24-27 June, 2022

7
?n‘d'v‘ning rzr%{'nlng rzrmllf"mm m wmoon wn!ng
NHC | TWO>> | Active TWO | Active TWO | PCT 1 | |
Trinidad First | Officlal | Public Warning, ‘
and Tobago | mention | statement #1 } Orange alert
i | First | Bulletin, Bulletin, Red | |
Barbados mention ‘ Orange alert | alert 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.

Notes:

Warnings in Association with PTC #1

BMS Status TTMS Public Warning TTMS Impacts Map
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tab 1 (Slide Layer)
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Timeline: 24-27 June, 2022
4th 27th
morning  morning

27th late
morning afternoon

BReinoon  Bv6ning
|

NHC

| TWO>> | Active TWO | Active TWO | PCT1 |
- Trinidad First Officlal | Public Warning,
-and Tobago | mention | statement #1 Orange alert
| First Bulletin, Bulletin, Red
%Bm“" mention | Orange alert | alert 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.

tab 2 (Slide Layer)

(G

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

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

TTMS Impacts Map

BMS Insight

Tsunami

Timeline: 24-27 June, 2022
th 26th
morning morning

27th ;‘m late ﬂﬂl

&ehing

NHC | TWO>> | Active TWO | Active TWO | PCT 1 | |
“Trinidad First Official | Public Warning, | \
-and Tobago | mention | statement #1 Orange alert

in, Red

i First Bulletin, Bulletin,
| Bubedos | mention ‘ |Orll19.lllﬂl alert for marine | I

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.

.

ek .

Trimdnd & Tobazs
Nietrarlogisd Srvice

TRINIDAD AND TOBAGO
METEOROLOGICAL SERVICE
SYNOPTIC BRANCH

Telephone: 1-$63-669-4392 ext. 120121 | Fax: 1-868.6694727
Email: sviwpia metollice gon 41| Website: www metoffice gon 1t

F$52:24

PUBLIC WARNING MESSAGE

Issuance Time: 05:30 PM
Message Type: Aert

| 2022108127
| Tropical Storm

Date:
Event:

Headline:

Area Description: | Trindad & Tobago
Start Date/Time: | 2022/06/28 08:00 PM
Urgency: Expected

Severity: Severe

End Dato/Time:
Response:
Certainty:

2022/06/29 05:00 PM
Prepare
Likely

The Tropical wave located east of Trinidad and Tobago has been upgraded
to Potential Tropical Cycione #2 (TC#2). This means that the system is not
yet a Tropical Cyclone but has the potential to intensify in a TC in short
notice. As a resul, Trinidad and Tobago has been put under a Tropical
Storm Warning. A Tropical Storm Warning means that storm conditions are
Ikely over the warning area within 36 hours. Periods of heavy to intense
showers andlor thunderstorms are likely, which can resultin rainfall
accumalations in excess of 3 inches. Gusty winds in excess of 70kmvhr can
be expected. These wind gusts are capable of breaking tree branches,
displacing unsecured roofs and loose outdoor objects, and can even topple
over unhealthy trees. The risk of landslides/landslips is likely in areas so
prone and sea conditions can become occasionally rough. An update will

Description:
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Timeline: 24-27 June, 2022
24t

th 27th late
morning  morning morning afternoon Ziemoon gcmnlng
‘NHC | TWO>> | Active TWO | Active TWO | PCT1 |
Trinidad First Officlal | Public Warning, ! ‘
-and Tobago | mention | statement #1 | Orange alert
First | Bulletin, Bulletin, Red
}Babados | mention ‘ ormgoalen[ alert for marine l ‘

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.

2.11 Case Summary

Warnings in
BMS Status

Association with PTC #1
TTMS Public Warning TTMS Impacts Map

At-A-Glance Impacts Map for Trinidad and Tobago, issued 5:30 PM AST 27

{ June 2022 for 28-29 June

T i

o

Tropical Storm Warning #2 - Orange Level
Tropical Storm - Tue, Jun 28, 2022 8:00 PM to
Wed, Jun 29, 2022 5:00 PM

&

Timeline: 24-27 June, 2022
2

mention

, g oo Ao BE Heon e
NHC | TWO>> | Active TWO | Active TWO | PCT 1 | |

- Trinidad First Officlal ’ Public Warning, ‘ Landfall
“and Tobago | mention = statement #1 | Orange alert

i First Bulletin, | Bulletin, Red Closest

| Barbados | ‘ Orange alert l alert for marine | approach

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.

Notes:
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2.12 Knowledge Check

' Knowledge Check

Tropical Weather Outlook from OFFICIAL STATEMENT #1

o

Weather Risk Levels

20N
\E. >

ot ol
Trinidad and Tobago Meteorological Service

A
[ r——

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.

Notes:

2.13 Question 1

(Drag and Drop, 10 points, 1 attempt permitted)
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In this module, we looked at the Communication Chain for PTC Communication Chain: PTC Impacts
Impacts. B
National Hurricane Center
See if you can recreate this diagram by dragging the labels below (NHC) [
to the correct blank space in the diagram on the right. ‘
Guidance

Click Submit when you are done. e e

Hydrological Service I
(NMHS)
Watches
Warnings
E Mal nt
T Communities -
L0 Di
Ministries Preparedness
Watches/ National Meteorological and
Warnings Hydrological Services (NMHS)
Guidance National H(l;‘rngi)me Center
Drag Item Drop Target
National Hurricane Center dropzonel
(NHC)
Guidance dropzone2
National Meteorological and Hydrological dropzone3
Services (NMHS)
Watches/ dropzone4

Warnings

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)
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Allow only one item in each drop target

Delay item drop states until interaction is submitted

Notes:

Incorrect (Slide Layer)

|
(@5 i
i

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.

Warnings

Emergency Management
Communities [+

/
i

Government Disaster
Ministries Preparedness

National Meteorological and I

Waitches/ ’ Hydrological Services (NMHS)

Warnings

Sorry. You do not have them all correct.

Click Next to proceed to the next page. Guldance National Hurricane Center
(NHC)
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Correct (Slide Layer)

(on

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

Walches
Wamlngs

I \

National Meteorological and
v"i?‘r.‘m Hydrological Services (NMHS)
National Hurricane Center
Guidance (NHC)

2.14 Question 2

(Pick Many, 10 points, 1 attempt permitted)

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

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

2. The area indicated in red represents where o O
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.

5. If a Potential Tropical Cyclone (PTC) is issued O O

for one of these, it is more likely to be
associated with the orange area.

Click the Submit button when you are done.

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

Chance: ~ §3<40% 38 40-60% 3¢ > 60%
O Storm & Hurricane
° PosiTroﬂchdomovRun
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Correct Choice

X Q1F
Q1T
X Q2F
Q2T
X Q3T
Q3F
X Q4F
Q4T
Q5F
X Q5T
Notes:
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Correct (Slide Layer)

(on

Question 2 of 5

each statement. True

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

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

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

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

5. If a Potential Tropical Cyclone (PTC) is issued O

for one of these, it is more likely to be
associated with the orange area.

Click the Submit button when you are done.

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

(@)

Incorrect (Slide Layer)

each statement. True

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

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

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

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

5. If a Potential Tropical Cyclone (PTC) is issued O

for one of these, it is more likely to be
associated with the orange area.

Click the Submit button when you are done.

False

(@)

2.15 Question 3

(Pick Many, 10 points, 1 attempt permitted)

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

11:50 am EDT
Tue Oct 4 2022

and Five-Day Cy, hance:
Tropical or Sub-Tropical Cyclone: O Depression  © Storm
© Post-Tropical Cyclone or Remnants

Great! You have them all correct.

Click Next to proceed to the next page.

‘" 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

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

11:50 am EDT
Tue Oct 4 2022

WDIMI\GFIWWFUMCW $3<40% 38 40-60% 38 > 60%
Tropical or clone: Storm

© Post-Tropical Cyclone or Remnants.

Sorry. You do not have them all correct.
Click Next to proceed to the next page.
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A ‘" Question 3 of 5 !

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.

I:I 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.

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

D d) Tropical cyclone impacts can occur outside the shaded Potential i Forecast positions:

Tropical Cyclone Fourteen
ea Saturday October 06, 2018 Center location 18.0 N 86. @Tropical Cyclone O PostPotential TC
area. 4 PM COT Advisory 1 i D <39mph
NWS National Hurricane Center Movement NW at 6 mph $39-73 mph H74-110 mph M > 110 mph
Potential track area: Watches: Warnings:
O\ 0ay1-3 G 0ay 45 Huricano  Trop Storm Huricano EETrop Storm

Click the Submit button when you are done.

Check Box 1
X Check Box 2
Check Box 3
X Check Box 4
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Incorrect (Slide Layer)

(on

Question 3 of 5

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.

I:l 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.

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

I—_-I d) Tropical cyclone impacts can occur outside the shaded
area.

Click the Submit button when you are done.

@  Forecast positions:
Center location 18.0N 86.6 W @Tropical Cyclone

O PostPotental TC
30 mph Sust 5 <
Movement NW at 6 mph $39-73mph H 74-110 mph M > 110 mph|
Potential track area: Watches: Warnings:
O\ 0oy 13 GIX Day 45 Huricane  Trop Storm urricano I Trop Storm

Sorry. You do not have them all correct.

Click Next to proceed to the next page.

Correct (Slide Layer)

e |

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:I b) Itis likely that the centre of the tropical cyclone remains
within the shaded area.

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

D d) Tropical cyclone impacts can occur outside the shaded
area.

Click the Submit button when you are done.

Potential Tropical Cyclone Fourteen  Current information: ®  Forecast positions:
Saturday October 06, 2018 Center location 18.0 N 86.6 W @Tropical Cyclone O PostPotential TC

4 PM COT Advisory 1 nph 0 <39mph
NWS National Hurricane Center Movoment NW at 6 mph $39-73mph H74-110 mph M > 110 mph
Potential track area: Watches: Warnings:

Day 1-3 Day 45 Hurricane  Trop Storm W Hurricane [ Trop Storm

ou have them all correct.
Click Next to proceed to the next page.

Great!

2.16 Question 4

(Pick Many, 10 points, 1 attempt permitted)
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@

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

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

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

D c) 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.

Correct Choice
X Check Box 1
Check Box 2
X Check Box 3
X Check Box 4
Notes:
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Incorrect (Slide Layer)

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

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

D 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. Sorry. You do not have them all correct.
: Click Next to proceed to the next page.

Correct (Slide Layer)

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

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

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

D c) 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 correct.
! Click Next to proceed to the next page.

2.17 Question 5

(Pick Many, 10 points, 1 attempt permitted)
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@

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.

€) 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.

O O 0O

Click the Submit button when you are done.

Correct Choice
Check Box 1
Check Box 2
X Check Box 3
X Check Box 4
Notes:
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Incorrect (Slide Layer)

€&

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.

D 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.

Correct (Slide Layer)

€

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

D 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.

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

2.18 Results: Module 2 Knowledge Check

(Results Slide, 0 points, 1 attempt permitted)
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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%

e e

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
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Notes:

3. Module 3: Effectively Communicating Potential Impacts

3.1 Module Overview

€&

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 ional M logical 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.

Minimal Minor Significant Sovero

IMPACT :
ow

Notes:
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3.2 IBFWS Considerations

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 H’ggh
specific forecast users should focus on expected impacts. In Winds
other words, the communication should go beyond what the

. weather will be, and provide detail on what the weather will do.

Impacts

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.

Heavy
Rain

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.

Storm
Surge

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:

- P SIS
Lee County Sheriff's Office, Public domain

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:

e Wind damage
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¢ Rainfall-induced floods and landslides

e Severe thunderstorm

e 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

€

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.

a Med
8

o Low
=l

u
- Low
|

Minimal Minor
IMPACT
ACTIONS KEY
s veuow
B

Significant Sovere

The COMET Program / Trinidad and Tobage Meteorological Service

Notes:
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3.4 Risk Matrix Walkthrough 1

¢ Risk Matrix Walkthrough

3.5 Risk Matrix Walkthrough 2

" Risk Matrix Walkthrough
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3.6 Risk Matrix Walkthrough 3

¢ Risk Matrix Walkthrough

IMPACT

3.7 Risk Matrix Walkthrough 4

Risk Matrix Walkthrough

IMPACT
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3.8 Risk Matrix Walkthrough 5

' Risk Matrix Walkthrough

Risk Levels Key

T

1

Minimal 1 Minor Significant Severe

Risk Levels

e ——

Monitor conditions:
“The COMET Program / Trinidad and Tobago Meteorological Service
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.

3.9 Risk Matrix Walkthrough 6

* Risk Matrix Walkthrough

Examples of Risk Matrices

Risk assessment matrix
Very

=~

I voscron

BE AWARE
| BEPREPARED
[l e action

CONFIDENCE

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:

Click Next to continue.
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3.10 Activity: Interpreting Risk-Matrices

© 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.

3.11 Activity: Interpreting Risk-Matrices 1

(Drag and Drop, 10 points, 2 attempts permitted)

>R

Activity: Interpreting Risk-Matrices

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.

Click Submit when you are done.

Minimal Minor Significant Severe

ey

Trinidad and Tobago Meteorological Service

YELLOW
Monitor conditions:

\ Risk levels Severity of impact 1

| Duration Likelihood \
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Drag Item Drop Target

Risk levels dropzone3 1
Likelihood dropzone2 1
Severity of impact dropzonel 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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Try Again (Slide Layer)

 Activity: Interpreting Risk-Matrices

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

Note, there will be one item left over.

Click Submit when you are done.

Risk Matrix

Minimal Minor Significant Severe

oy

Trinidad and Tobago Meteorological Service

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

correct answers?
Try Agan ™ continue |

Correct (Slide Layer)

Activity: Interpreting Risk-Matrices

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

Note, there will be one item left over.

Click Submit when you are done.

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.

The correct labels are shown now on the
diagram.

Risk Matrix

| »

Likelihood

Minimal Minor Significant Severe

[ severy ofimpact__] )

Risk levels

YELLOW
Monitor conditions

Trinidad and Tobago Meteorological Service

Risk levels Severity of impact

Congratulations! You have them all correct!

Click Next to Continue.
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Incorrect (Slide Layer)

" Activity: Interpreting Risk-Matrices

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

Note, there will be one item left over.

Click Submit when you are done.

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.

The correct labels are shown now on the
diagram.

Risk Matrix

1 »

Likelihood

Minimal Minor Significant

Severity of impact

Risk levels
.

Trinidad and Tobago Meteorological Service

Risk levels Severity of impact

‘ Sorry. You do not have them all correct.
Please try again after reviewing the content.

Click Next to Continue.

3.12 Activity: Interpreting Risk-Matrices 2

(Pick Many, 10 points, 2 attempts permitted)

Activity: Interpreting Risk-Matrices

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?

D a) Minor impacts

E] b) Significant impacts

c) Severe impacts

d) Low likelihood for occurrence

e) Medium likelihood for occurrence

ooonOo

f) High likelihood for occurrence

Minimal Minor Significant

‘

Risk Levels

The COMET Program / Trinidad and Tebago Meteoreiogical Service

IMPACT
Monitor conditions
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Correct Choice

Check Box 1

Check Box 2

Check Box 3

Check Box 4

Check Box 5

Check Box 6

Try Again (Slide Layer)

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 significantimpacts

D c) Severe impacts

[] d Low likelihood for occurrence
D e) Medium likelihood for occurrence

|:] f) High likelihood for occurrence

x
&
=

wed b 4

Very
Low.

LIKELIHOOD
2

Minimal Minor Significant Severe

IMPACT )

Risk Levels

GREEN YELLOW

Soot W | |

The COMET Program | Trinidad and Tebage Metsorclogical Service

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

correct answers?

ryrgan I continue |
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Correct (Slide Layer)

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
5 b) Significant impacts
[:] €) Severe impacts
a d) Low likelihood for occurrence

e) Medium likelihood for occurrence

D f) High likelihood for occurrence

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.

LIKELIHOOD.

Minimal Minor Significant Severe

R veow
[ Tanasein | otor cononors

The COMET Program / Trinidad and Tobago Meteorelogical Service

Congratulations! You have them all correct!

Click Next to Continue.

Incorrect (Slide Layer)

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
5 b) Significant impacts
,:] c) Severe impacts
5 d) Low likelihood for occurrence

e) Medium likelihood for occurrence

E] f) High likelihood for occurrence

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.

LIKELIHOOD.

Minimal Minor Significant Severe

IMPACT

Risk Levels

P veow
| e o coers

The COMET Program / Trinidad and Tebage Meteorsiogical Service

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

Click Next to Continue.

3.13 Activity: Interpreting Risk-Matrices 3

(Pick Many, 10 points, 2 attempts permitted)
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| Activity: Interpreting Risk-Matrices . :

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
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.

LIKELIHO

O a wind
O ) Rain Rain
O o Neither !
O d) Both '
=
¥
-
L o e
e COWET P T g eriagos St
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.
(
Radio Button 1
X Radio Button 2

Radio Button 3

Radio Button 4
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Correct (Slide Layer)

' Activity: Interpreting Risk-Matrices

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
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.

LIKELIH

O a wind
b) Rain
O c) Neither

O 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. Congratulations! You have them all correct!
. Click Next to continue. 1 Click Next to Continue.

Incorrect (Slide Layer)

‘Activity: Interpreting Risk-Matrices

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

LIKELIH

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

eACT 2

O a wind
b) Rain
O o Neither

O 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- 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. P
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Try Again (Slide Layer)

(on

Activity: Interpreting Risk-Matrices

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.

a) Wind
b) Rain
c) Neither
d) Both

0000

Wind

LIKELI

Rain

Sorry, you do not have them all correct.

Would you like to try again or continue to the
correct answers?

3.14 Activity: Interpreting Risk-Matrices 4

(Pick Many, 10 points, 2 attempts permitted)

Activity: Interpreting Risk-Matrices

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.

!

Minimal Minor Significant Severe

The COMET Program / Trinidad and Tebago Meteoreiogical Service

IMPACT

Risk
YELLOW
Monitor conditions.

Levels
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Correct Choice

Rectangle 13

Rectangle 14

Rectangle 16

Rectangle 15

Rectangle 20

Rectangle 19

Rectangle 18

Rectangle 17

Rectangle 28

Rectangle 27

Rectangle 26

X CORRECT-X

Rectangle 24

Rectangle 23

Rectangle 22

Rectangle 21
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Correct (Slide Layer)

(G

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. D
1

Minimal Minor Significant

IMPACT

Severe
Risk Levels

YELLOW i
Monitor conditions. 1

The COMET Program / Trinidad and Tebago Meteorclogical Service

Congratulations! You have them all correct!

Click Next to Continue.

Incorrect (Slide Layer)

(G

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. D
z

Minimal Minor Significant Severe

Risk Levels
YELLOW
Monitor conditions.

The COMET Program / Trinidad and Tebago Meteorological Service

IMPACT

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

Click Next to Continue.
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Try Again (Slide Layer)

" Activity: Interpreting Risk-Matrices

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. Minimal Minor Significant Sovere

IMPACT -y

The COMET Program / Trinidad and Tobago Meteorelogical Service

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

iy ngain I concinue

3.15 Activity: Interpreting Risk-Matrices 5
(Pick Many, 10 points, 2 attempts permitted)

Activity: Interpreting Risk-Matrices

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.

g

Click Submit when you are done. Minimal Minor Significant Severo

Levels

Risk
YELLOW
Monitor conditions.

The COMET Program / Trinidad and Tebago Meteoreiogical Service
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Correct Choice

Rectangle 13

Rectangle 14

X CORRECT-Rectangle 16

Rectangle 15

Rectangle 20

Rectangle 19

Rectangle 18

Rectangle 17

Rectangle 28

Rectangle 27

Rectangle 26

wrong

Rectangle 24

Rectangle 23

Rectangle 22

Rectangle 21
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Final Right Answers (Slide Layer)

€

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

High

as strong as earlier feared, and the impact is listed as . |
“significant” rather than “severe”. Which box in the matrix is likely 8 -
highlighted? g -, ‘
-
Feedback: Y vy
The correct answer is shown. The position in the matrix is just 3 L
as important as the colour. In the forecast with the 2-day lead S K S ol
time there was a large amount of uncertainty about the
strengthening potential. Thus, a low likelihood of severe impacts IMPACT g
was issued. Wording in a forecast associated with this orange JE— )
level should stress the necessary preparations for severe | S veuow =
impacts as well as some of the uncertainty. | RN o cononors

The COMET Program | Trinidad and Tebago Meteorclogical Service
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.

Correct (Slide Layer)

(G

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

|
High
as strong as earlier feared, and the impact is listed as . |
“significant” rather than “severe”. Which box in the matrix is likely 3 "
highlighted? g 3 ‘
- -
Feedback: Yo ey
The correct answer is shown. The position in the matrix is just = ‘u
as important as the colour. In the forecast with the 2-day lead ] L s SN SR
time there was a large amount of uncertainty about the ]
strengthening potential. Thus, a low likelihood of severe impacts IMPACT ;‘
was issued. Wording in a forecast associated with this orange JE—
level should stress the necessary preparations for severe | S vcuow =
impacts as well as some of the uncertainty. || N o conators

The COMET Program / Trinidad and Tebago Meteorclogical Service
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.

Congratulations! You have them all correct!

Click Next to continue. Click Next to Continue.

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 90 of 118


https://etrp.wmo.int/mod/scorm/view.php?id=22113

Incorrect (Slide Layer)

(G

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

High

as strong as earlier feared, and the impact is listed as Q -
“significant” rather than “severe”. Which box in the matrix is likely 8
highlighted? [e]
T Low
= I
Feedback: Y vy
The correct answer is shown. The position in the matrix is just 3 L
as important as the colour. In the forecast with the 2-day lead [ o AR o

time there was a large amount of uncertainty about the
strengthening potential. Thus, a low likelihood of severe impacts IMPACT D
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. = o

YELLOW
Monitor conditions.

The COMET Program | Trinidad and Tebago Meteorclogical Service
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

. ) et Sorry. You do not have them all correct.
matrix may warrant different actions in response.

I Please try again after reviewing the content.
 Click Next to continue. i Click Next to Continue.

Try Again (Slide Layer)

(G

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. oy s SN ol

IMPACT -y

P veow
| T oercoirs

The COMET Program / Trinidad and Tebago Meteorological Service

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

correct answers?

vy rgan I coninue |

3.16 Activity: Colour-specific Messaging About Impacts

(Drag and Drop, 10 points, 2 attempts permitted)

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 91 of 118


https://etrp.wmo.int/mod/scorm/view.php?id=22113

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 ‘ Widespread severe damage to Some localised gusty wind is Damage to trees and power [
occur in vulnerable areas. structures and infrastructure. possible. Little or no disruption lines are likely to result in ‘
Some areas may have damage Expect roads to be blocked by is expected. No warnings are power outages in many areas.

| to tree limbs and roofs. Travel debris from buildings and active and no actions are Some structural damage is [
may take a little longer than fallen trees. There is no necessary at this time. likely. Expect delays for ground ‘

| usual. electricity and emergency ’ ~ | travel. Emergency services will ‘

! services are greatly hampered. be slower than usual.

Drag Item Drop Target

Widespread severe damage to structures and  dropzone4
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 dropzone2
areas. Some areas may have damage to tree
limbs and roofs. Travel may take a little longer

than usual.

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

time.

Damage to trees and power lines are likely to dropzone3

result in power outages in many areas. Some
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structural damage is likely. Expect delays for
ground travel. Emergency services will be

slower than usual.

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

Final Right Answers (Slide Layer)

€&

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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Correct (Slide Layer)

Activity: Colour-specific Messaging About Impacts

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.

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

Incorrect (Slide Layer)

Activity: Colour-specific Messaging About Impacts

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.
Sorry. You do not have them all correct.

Please try again after reviewing the content.

Click Next to Continue.
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Try Again (Slide Layer)

Activity: Colour-specific Messaging About Impacts

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.

is exp,
active

Da

mage to trees and power
e dalre ike o) - .n

K

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

correct answers?

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.

For example, a zone characterised by steep terrain may have
different risks and require some different actions than a coastal
plain. The mountainous terrain may be more prone to landslides
and flash floods during heavy rain, while the coastal plain is
more prone to storm surge flooding.

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.

Click Next to continue.

Mountainous Island with Forecast Zones

Coastalplains

4\\\

Mountains, steep

Urbanidevelopmi
coastal:plain
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3.18 Activity: Location-specific Messaging about Impacts

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.

Click to Select -

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.

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.

Mountainous Island with Forecast Zones

Coastal'plains

B

Mountains, steep

Urbanidevelopm
coastal:plain

Notes:
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dropdown listl (Slide Layer)

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.

Click to Select -

Coastal plains: especially in low-lying areas.
sual with numerous accidents,
hts. Buildings may be flooded.
nage to roads and structures.

Urban development:

Mountains, steep valleys:

Click to Select -

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.

Mountainous Island with Forecast Zones

Coastal'plains

B

Mountains, steep

Urbanidevelopm
coastal:plain

dropdown list2 (Slide Layer)

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.

Click to Select -

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.

Click to Select v

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

Urban development:

Mountains, steep valleys:

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.

Mountainous Island with Forecast Zones

Coastal'plains

B

Mountains, steep

Urbanidevelopm
coastal:plain

Caribbean Potential Tropical Cyclone (PTC) Advisory Online Course, WMO — 97 of 118



https://etrp.wmo.int/mod/scorm/view.php?id=22113

dropdown list3 (Slide Layer)

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.

Click to Select -

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.

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 -

Coastal plains: eat to life for those driving or
“hud can move very quickly down
Is, and structures. Hillside roads

l;ban ;evelopment:

Mountains, steep valleys:

Mountainous Island with Forecast Zones

Coastal'plains

B

Mountains, steep

Y Urbanidevelopme o¥

coastal:plain

Try Again (Slide Layer)

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.

Click to Select -

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.

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.

Mountainous Island with Forecast Zones

Coastal'plains

B

Mountains, steep

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

continue to the correct answer?

iy ngain I continue
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Incorrect (Slide Layer)

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.

Click to Select -

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.

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.

Correct (Slide Layer)

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.

Click to Select -

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.

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.

Mountainous Island with Forecast Zones

Coastalplains

B

Mountains, steep

ban developme on¥

coastal:plain

Sorry. You do not have all of the correct
answers. Please try again after reviewing
the content.

Mountainous Island with Forecast Zones

Coastal'plains

B

Mountains, steep

Congratulations!

You have the correct answers! Good work!
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Final Right Answers (Slide Layer)

In this activity, you will choose which customised warning

message is appropriate for each zone on this island. Feedback:
There is an orange level alert in all three zones for heavy rainfall The correct answers are shown.
and flooding. For each warning below, click on the drop-down Impacts should be explained in a
menu, and choose which zone it would best apply to. Click way that is relevant to the applicable
Submit when you are done. zone. For example, in the zone with
l Urban development: l fjrbamsatlon, the possible impacts
include damage to urban
Inundation of streets and highways is likely, especially in low-lying areas. infrastructure (roads, traffic lights,
. Ground travel by car will take longer than usual with numerous accidents, buildings)—which result in more

. stalled vehicles, and non-functions traffic lights. Buildings may be flooded.

) accidents and long travel times. In
- Swollen, fast-moving streams can cause damage to roads and structures.

contrast, possible impacts in the

mountainous zone also include road
Coastal plains: I " S X
damage, but should specifically highlight the dangers from debris
Streams and estuaries will be swollen with fast-moving water. Water will flows and landslides.

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

Mountains, st lleys: 2 ¥
stokbbinidboadbin el Click Next to continue.

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 T
steep terrain, causing damage to roads, trails, and structures. Hillside roads
may collapse or be washed away.

3.19 Knowledge Check
Ca

Risk Matrix

uxeuuoon’

Significant Sovors

Risk Lovels

e veuow
| esden  Aerescnsns

The COMKT Program | Tniad and Tebago Uetworsiegical Sanice

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.

Notes:
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3.20 Question 1
(Drag and Drop, 10 points, 1 attempt permitted)

In this module, we looked at how accurate forecasts of severe or

extreme weather events may not be enough to ensure adequate Without an impact- With an impact-based

preparations and actions to reduce impacts. based forecast and forecast and warning
warning approach approach

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.

R vl
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
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Delay item drop states until interaction is submitted

Incorrect (Slide Layer)

€&

In this module, we looked at how accurate forecasts of severe or

extreme weather events may not be enough to ensure adequate Without an impact- With an impact-based

preparations and actions to reduce impacts. based forecast and forecast and warning
warning approach approach

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.

“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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Correct (Slide Layer)

In this module, we looked at how accurate forecasts of severe or

extreme weather events may not be enough to ensure adequate Without an impact- With an impact-based
preparations and actions to reduce impacts. based forecast and forecast and warning
warning approach approach
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.
“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.

3.21 Question 2

(Pick Many, 10 points, 1 attempt permitted)

(Ca

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

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

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

efficiently with forecasters at national and regional centres.

d) Colour-coded warnings are an efficient method to communicate the

D c) News media organisations create the matrix to communicate more
D level of risk and the corresponding preparations or actions needed.

Click the Submit button when you are done.
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Correct Choice

Check Box 1
X Check Box 2
Check Box 3
X Check Box 4

Incorrect (Slide Layer)

@m

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

D a) It facilitates 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 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. Sorry. You do not have them all correct.

Click Next to proceed to the next page.
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Correct (Slide Layer)

Question 3 of 6

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

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

l:l 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 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.

3.22 Question 3

(Pick Many, 10 points, 1 attempt permitted)

Question 3 of 7

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
Minimal Minor Significant Severe

c) Severe impacts

d) Low likelihood for occurrence IMPACT -

Levels

e) Medium likelihood for occurrence VEOW
s m—

[T] H Highlikelihood for occurrence The COMET Program 1 Tindad nd Teboge Metsrsogin Sevicn

Ooooon

Click the Submit button when you are done.
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Correct Choice

Check Box 1

Check Box 2

X Check Box 3

Check Box 4

X Check Box 5

Check Box 6

Incorrect (Slide Layer)

T
&
=

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? x

D a) Minor impacts

Very
Low.

LIKELIHOOD
]

b) Significant impacts

Minimal Minor Significant Severe

c) Severe impacts
d) Low likelihood for occurrence IMPACT )
e) Medium likelihood for occurrence P VD

Take no scton [oa—

[T] H Highlikelihood for occurrence The COMET Progrm Tided s Tabage eboreogcn aris

Risk Levels

OOoo0nO

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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Correct (Slide Layer)

Question 3 of 7

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

Minimal Minor Significant Severe
[] o severeimpacts
D d) Low likelihood for occurrence IMPACT
D e) Medium likelihood for occurrence mwmw'
-
D f) High likelihood for occurrence The COMIT regram 1 iidod snd Tiboge Mwérsiogia Seivics
Click the Submit button when you are done. Great! You have them all correct.

Click Next to proceed to the next page.

3.23 Question 4

(Pick Many, 10 points, 1 attempt permitted)

Below are three possible warning messages associated with a
wind risk. Choose which alert colour goes best with each.

arning 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 .-*l Issued
Trinidad and Tobago Meteorological Service

“Local power outages may occur in O
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 O
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.
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Correct Choice

Q1-1

Q1-2

X Q1-3

X Q2-1

Q2-2

Q2-3

Q3-1

X Q3-2

Q3-3

Incorrect (Slide Layer)

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 O
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 lssued

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 O
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. Click Next to proceed to the next page.
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Correct (Slide Layer)

(C

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 O
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 lssued
Trinidad and Tobago Meteorological Service

“Local power outages may occur in O
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 O
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.” —

Great! You have them all correct.
Click the Submit button when you are done. Click Next to proceed to the next page.

3.24 Question 5
(Pick Many, 10 points, 1 attempt permitted)

(G

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.

Risk Risk
Matrix 1 Matrix 2

LIKELIHOOD! ’
< :
i

Risk Matrix 1

1. There is high confidence about flooding
e © O - E—
2. Preparation for severe flooding impacts is O O ﬁ
called for. o g
3. There is considerable uncertainty, and O o - % b
therefore lower confidence, about heavy rain K]
and flooding. = WPACT . 2
4. Significant flooding impacts are expected. O O e i o o e

Click the Submit button when you are done.
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Correct Choice

X Q1T
Q1F
Q27
X Q2F
Q3T
X Q3F
X Q4T
Q4F
Notes:
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Incorrect (Slide Layer)

(C

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.

Risk Risk
Matrix 1 Matrix 2

Risk Matrix 1
uxeuuoon’
it t.k.4
I
I
i
i

'

IMPACT

1. There is high confidence about flooding o

mpacts. LA o o
2. Preparation for severe flooding impacts is O O ‘ "

called for. N g

o . E R

3. There is considerable uncertainty, and O O = 35 !

therefore lower confidence, about heavy rain ] "

@

and flooding. MPACT Ty

- - W e
4. Significant flooding impacts are expected. O O —_ e o et e

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

Click Next to proceed to the next page.

Correct (Slide Layer)

(Gl

Consider these two risk matrices, both showing an orange-level risk for .
heavy rainfall/flooding. Choose which matrix is consistent with each of '; g
the following impact-based forecast and warning statements. § -
Risk Risk = 3 9
Matrix1  Matrix 2 i
o
1. There is high confidence about flooding
impacts. O O =t
2. Preparation for severe flooding impacts is O O ﬁ
called for. N g
2 .
3. There is considerable uncertainty, and O O s ¥ =
therefore lower confidence, about heavy rain ¥
and flooding. £
4. Significant flooding impacts are expected. O O =

Click the Submit button when you are done. Great! You have them all correct.
Click Next to proceed to the next page.

3.25 Question 6

(Matching Drop-down, 10 points, 1 attempt permitted)
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ﬁ‘ " Question 6 of 7 L

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. Coastal plains
Flash flooding and debris flows along small Zone B =
streams and steep slopes will damage or \ B
S : Zone B
block roads and hiking trails. Mountains, steep
Rainfall-induced flooding will occur in low Zone C - ¥
N Zone A = Urbanidevelopment.on
areas and will likely make travel slower and Coastal;p/ain =

more difficult.

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

Zone C b

Click the Submit button when you are done.

Zone B

Zone A

Zone C
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Incorrect (Slide Layer)

Question 6 of 7

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 Zone B =
I ill e
streams and steep slopes wi damage or N
block roads and hiking trails. Mountains, steep
Rainfall-induced flooding will occur in low Zone
! 1< d e o Zone A = Urbanidevelopme
areas and will likely make travel slower and = Coastalplain

more difficult.

Flash flooding will hamper travel, delay

emergency services, and may cause power Zone C >
failures and outages of traffic lights.
Click the Submit button when you are done. Sorry. You do not have them all correct.
! Click Next to proceed to the next page.

Correct (Slide Layer)

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. Coastal plains
Flash flooding and debris flows along small Zone B =
streams and stee;? §Iopes ywll damage or \ ZoneB
block roads and hiking trails. Mountains, steepiv.
Rainfall-induced flooding will occur in low eC
N g Zone A =i Urbanidevelopmen
areas and will likely make travel slower and 2% Coastaliplain g

more difficult.

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

Zone C z

Click the Submit button when you are done. Great! You have them all correct.
! Click Next to proceed to the next page.

3.26 Question 7

(Pick Many, 10 points, 1 attempt permitted)
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@m

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.

Correct Choice

X Check Box 1
Check Box 2

X Check Box 3

X Check Box 4
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Incorrect (Slide Layer)

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.

D 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).

c) 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 0O O

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

Click Next to proceed to the next page.

Correct (Slide Layer)

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.

D 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).

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

O 0O O

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.

3.27 Results: Module 3 Knowledge Check

(Results Slide, 0 points, 1 attempt permitted)
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€3

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%

[ reven werey

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
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Result slide properties

Passing

Score

Notes:

70%

3.28 Key Takeaways: Using a PTC Advisory

Ca

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.

« A PTC 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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3.29 Course Completion

Course Completion

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

Modul: ;1 ]ntmiuczlg the PTC 0% RETRY You have viewed 0% percent of
g ) .

visory Produ the slides available.

Module 2: Tools for Assessing 0% RETRY

Potential Impacts

Module 3: Effectively Communicating 0% RETRY
Potential Impacts

When you are ready to leave the course and return to the WMO Education and Training }
Programme site, click the Exit activity button ab and to the right of this course window.

Notes:
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