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Hear the hurricane tales from JCAA Team Members

Risk reduction strategies from the Office of Disaster Preparedness & Emergency Management

JCAA hurricane hazards & mitigation strategies
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FOREWARD

By Mr. Nari Williams-Singh
Director General,

Jamaica Civil Aviation Authority

ATLANTIC HURRICANES

Top 10 hurricanes to form in Atlantic Ocean
(As ranked by wind speed)

STRATEGIES FOR EFFECTIVE
HURRICANE RISK REDUCTION

By Office of Disaster Preparedness and Emergency
Management

JCAA HURRICANE HAZARDS & RISK

JCAA RISK MITIGATION STRATEGY

HURRICANE STORIES

Hurricane Gilbert a.k.a. 'Wild Gilbert’
“The sky turned orange...hurricane is coming”
By Mark Phillips

Hurricane Ivan
“There was no road...I made a narrow escape”
By Derrick Grant

STORM SURGE

HURRICANE FACTS & TRIVIA

SOLVE THE PUZZLE
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Jamaica is the third most exposed
world to multiple natural hazards (G
for Disaster Reduction and Recove

floods.

Here we go...



Mr. Nari Williams-Singh
Director General,
Jamaica Civil Aviation Authority

2020

the entire world. Two significant risk
factors for 2020 have been the Covid-
19 pandemic and hurricanes - the top-

has certainly been a
challenging year for

ic of this publication.

At the Jamaica Civil Aviation Authority
(JCAA) we have been fortunate as it
relates to the impact of Covid-19 on
our Team Members' health, a trend we
sincerely  hope  continues.  Our
revenues however, have been severely
reduced

impacted due to vastly

passenger movements and overflights.

Foreword

Our country has also sustained significant
damage caused by recent severe weather
events which passed close to our shores. The
impact of the inclement weather we have ex-
perienced has underscored that we cannot re-
lax our efforts in maintaining preventative
measures to keep us safe while at work and

elsewhere.

That being said however, Risk Management in
any organization is of utmost importance. By
definition it is the identification, evaluation, and
prioritization of risks followed by coordinated
and economical application of resources to
minimize, monitor, and control the probability
or impact of unfortunate events or to maximize
the realization of opportunities. The JCAA has
mobilized its various Departments namely,
Engineering & Maintenance Services, Property
Management, Office Management, Finance,
Research, Planning and Risk Assessment, and
other supporting departments to ensure that
we are prepared in the event of a major hurri-
cane or natural disaster. All such measures are
monitored by the Office of the Director
General through regular communication via

email or Microsoft Team Meeting updates.

The JCAA anticipates the usual support and
continued collaboration from our stakeholders
as we prepare for eventualities to ensure the
continuation of safe, efficient and reliable

operations and a stable work environment.
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A hurricane is a violent warm-core tropical
storm with a minimum wind speed of 119 km or
(74 mph) rotating in a counter-clockwise spiral
around a region of low pressure called the
center, or the eye (ODPEM). The generic,
scientific term for these storms, wherever they
occur, is tropical cyclone.




Atlantic Hurricanes

Top 10 hurricanes to form in the Atlantic Ocean

Jamaica’s Top 5 costliest

tropical cyclones since

Losses (USD Millions)

Hurricane Katrina 175/140 mph
Hurricane Andrew 175/165 mph
Hurricane Camille 175/115 mph
Hurricane Mitch 180/80mph
Hurricane Rita 180/115 mph
Hurricane “Labor Day” 185/180 mph
Hurricane Gilbert 185/165 mph
Hurricane Irma 185/180 mph
Hurricane Dorian 185/185 mph 00 |} &
5 5 § ¢ 3
10. Hurricane Allen 190 mph év = 2 S @
G] - - =z O
Several hurricanes were recorded at 185 mph and 175 o = % o o
mph. Forthe purpose of the Top 10, the most recent or pod o 3 =~ Pt
— L

most significant hurricanes were selected for each group.
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Tropical cyclones form between approximately 5° and 30°
latitude and initially move westward.

Tropical cyclones which affect the Caribbean, are primarily
formed in the Northern Atlantic. They also occur however, in
sections of the Pacific Ocean, and can affect the coastal
regions of Mexico, South-East Asia, North-East Australia and
the South Pacific islands (MetOffice.Gov.UK)

The occurrence of tropical cyclones has a major impact on
aviation, trade routes and popular tourist destinations. Airport
closures are common in preparation for the passage of a
cyclone and in some cases flights are cancelled or re-routed.
The re-routing of flights can lead to increased fuel costs for

- airlines and irregular air navigation patterns which may have

implications for safety, and can impact
operations in adjoining Flight Information Regions (FIRs).

Tropical Cyclone

——— — - —_—




TROPICAL CYCLONE

CATEGORIZATION
1-Minute NE Pacific &
Sustained Atlantic Basin e
Winds (NHC/CPHC) (we)
0=38 mph Tropical Depression  Tropical Depression
(0-33 knots)
W=TINn Tropical Storm Tropical Storm
(34- 63 knots)
74 - 95 mph
(64 = 82 knats)
96 - 109 mph Category 2
(83 - 95 knots) Hurricane
Typhoon
110-129 mph Category 3 Major HURR'CANES
(96 - 112 knots) Hurricane Tropical cyclone activity in the Caribbean and
130 - 148 mph wider North Atlantic Basin has increased since

1995. Both frequency and duration of hurri-
canes have increased as well as the number
of intense hurricanes traversing the tropical

(113 = 129 knots) m‘m
150 - 157 mph Hurricane

130 - 136 kn . . . .

: m] Atlantic. However, the maximum intensity of
158+ mph hurricanes has remained fairly constant over
(157 kmots) the recent past. (ODPEM)
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a Hurricanes impacting Jamaica
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Tropical Cyclones in the Caribbean and Wider Atlantic per decade (1940-2019)
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ODPEM

he mission of the Office of Disaster
Preparedness and  Emergency
Management (ODPEM) is to lead the
process of reducing the impact of disasters
on Jamaica through comprehensive disas-

ter management.

Jamaica lies within the North Atlantic hurri-
cane belt and by virtue of its location is
vulnerable to multiple hazards including
hurricanes and floods which are among the
most frequent hazards to affect the island.

The ODPEM is the National Disaster Office
(NDO) that functions as the national coordi-
nator for hurricane planning, mitigation,
preparedness, and response and recovery
efforts.
in the roles and responsibilities of the OD-
PEM as outlined in Section 17 of the Disas-
ter Risk Management Act (2015).

This coordination role is reflected

The coordination takes place at three (3)
levels: national, parish and community. The
projects and programmes coordinated by

the ODPEM
through targeted interventions both at the

achieved risk reduction
community and parish levels. Government
resources address capacity issues at the
parish level using defining tools to aid in
the identification and ranking of vulnerable
communities.

10

Some of these targeted interventions are
policies developed such as the Building
Code and
Process for construction of residential de-

Development  Approval
velopment and critical infrastructure to of-
fer oversight on the Disaster Risk Manage-
ment Framework and legislation (DRM Act
2015)

At the household level, knowledge of haz-
ard risk is a key component to effect chang-
es within the homes. Having preparedness
and response plans in place to guide ap-
propriate actions in emergencies and haz-
ard events can significantly contribute to
the overall strengthening of community re-
silience.

ODPEM has therefore

programme known as Building Disaster Re-

developed a

silient Communities (BDRC) which exam-
ines disaster risks and provides guidelines
for developing Disaster Resilient Plans for

Communities across Jamaica.

RISK INSIGHTS



These plans are known as the
Community Disaster Risk Man-
agement (CDRM) which includes:
community boundaries, demo-
graphic data, hazard assessment,
detailed hazard maps etc. They
provide a strategy for disaster
preparedness and emergency
response.

ODPEM strengthens the capacity
of the community through the
Community Emergency
Response Teams (CERTs) to plan
for and assist with recovery and
rebuilding processes. The OD-
PEM facilitates regular training
(post-COVID-19  on-

line) in areas such as first aid

seminars

training and shelter manage-
ment. ODPEM is also a part of
several projects and programmes
aimed at building

disaster resilience.

These include the Improving Cli-
mate Data and Information Man-
agement (ICDIM) Project funded
by Climate Investment Fund and
administered through the World
Bank, the Jamaica Disaster Vul-
nerability ~ Reduction  Project
(JDVRP) which seeks to conduct
multi-hazard risks Assessments
and Micro zonation studies and
to develop a National Risk Infor-
mation Platform. There is also
the National Hazard Risk Reduc-
tion Policy developed for

ODPEM

Jamaica through the European Commission’s Disaster Pre-
paredness Programme (DIPECHO) and which was adopted
by the ODPEM to reduce Jamaica's vulnerability to natural
and man-made hazards by contributing to national sustaina-
ble development objectives through hazard vulnerability
reduction and minimizing physical, economic, and social
dislocations through hazard-risk reduction strategies.

This Policy focuses on strengthening local physical and hu-
man resources in high-risk areas. The Policy promotes the
inclusion and active participation and partnership of com-
munities, governmental and non-governmental organiza-
tions, the private sector, and development partners, in the
conceptualization, design and implementation of hazard-
risk reduction measures, and provides the basic guidelines
for realization of these measures in disaster management
and the overall support to the sustainable development pro-
cess.

Disaster Risk Management is a dynamic ongoing manage-
ment function seeking to address components of risk
identification and assessment, risk reduction, mitigation,
preparedness, response, and recovery process. This process
while it includes conducting public education and aware-
ness campaigns, also requires a direct engagement in com-
munities where recovery projects and programmes are de-
veloped to reduce risk.

Companies should manage their risk by identifying
potential risk in advance, analyze them and take precaution-

ary steps to reduce or curb the risk.
11
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winds, storm surge, and heavy rainfall.
These hazards produce secondary
hazards such as inland flooding, land-
slides, downed electrical lines, and structural
damage. The number one greatest threat

from a hurricane comes from storm surges
(NOAA).
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JCAA Hurricane Risks

Key Hurricane Risks to the Operations of the Jamaica Civil Aviation Authority

This list of hazards captures the key threats, and is therefore not exhaustive

STRONG WINDS

Risk:
1. EQUIPMENT DAMAGE

DOWNED

ELECTRICAL LINES

Risk:
1. ELECTROCUTION
2. POWER LOSS

EXTENDED WORK HOURS

(RECOVERY)
Risk:
1. FATIGUE

Potential impact:

1. Inability to restore air navigation
service within the Authority's
Recovery Time Objective (RTO)

2. Inability to provide air navigation
services

Potential impact:

1. Death and/or serious injury to
JCAA Team Members
(Electrocution)

2. Loss of stakeholder confidence
(Electrocution)

3. Inability to provide air navigation
services (Power loss)

4. Loss of core IT services (Power loss)

5. Inability to provide regulatory
services

Potential impact:
1. Errors in critical recovery steps

2. Death and/or serious injury to
JCAA Team Members or members
of the flying or overflown public

3. Loss of stakeholder confidence

ROAD BLOCKAGE

HAZARD

Risk:
1. STAFF UNAVAILABILITY

Potential impact:

1. Inability to carry out restore oper-
ations

2. Inability to recover air navigation
service within the Authority's
Recovery Time Objective (RTO)

3. Loss of productivity

&)

x

§ STORM SURGE

T

Risk: Potential impact:

1. INLAND FLOODING 1. Loss of life (death and/or serious

2. LAND SLIPPAGE Injury to members )

3 STRUCTURAL DAMAGE 2. Inab.llltytf) r.estore air nav.lgatlon
service within the Authority's Recov-

4. CONTAMINATION OF WA- ery Time Objective (RTO)

TER SUPPLY

(Equipment Damage)

3. Loss of stakeholder confidence

13
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Risk Mitigation

MITIGATION STRATEGIES [
Hurricane risk  mitigation  strategies are CONTINUITY PLANS

heavily biased towards the development and
implementation of PREPAREDNESS and
RESPONSE plans.

These plans aim to protect JCAA Team
Members and meet the JCAA’s compliance
imperatives.

mm Disaster Risk Management Act (2015)

Jamaica Civil Aviation Regulations
(JCARS) (2012)

am | CAO SARPS [Annexes 3, 6, 11 & 14)

JCAA INTEGRATED
BUSINESS
CONTINUITY PLAN

o JCAA Business Continuity Policy

COMPLIANCE IMPERATIVES

BUSINESS CONTINUITY

Business Continuity is the capability of an
organization to continue the delivery of
products and services within acceptable
time frames at predefined capacity during a
disruption

(1SO 22301:2019)

14
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Risk Mitigation

HURRICANES

JCAA BUSINESS CONTINUITY PLAN COMPONENTS

HURRICANE
CRISIS
MANAGEMENT &
RECOVERY TEAM

IT DISASTER
RECOVERY PLAN

COMMUNICATION
PLAN

(JCAA Team Members
and external

partners)

PROTECTION AND
REPLACEMENT
PLAN

(security & insurance)

15

ALTERNATE
BUSINESS
PROCESSES AND
BUSINESS SITES
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ESSENTIAL
WORKERS

(on-site support)




Hurricane Gilbert—September 12, 1988
A.k.a. Wild, Gilbert!!!

n September 12th Hurricane Gilbert

made landfall at approximately

10 am on the eastern tip of Jamaica
as a Category 3 Hurricane with sustained
winds of 125mph and gusts up to 150mph. It
was the first hurricane to make landfall in Ja-
maica since Hurricane Charlie in 1951. Most of
the population therefore, had never experi-
enced a major hurricane.

Hurricane Gilbert moved relatively quickly
through the island from east to west maintain-
ing Category 3 status, producing a 9-foot
storm surge along the northeast coast.
Jamaica was devastated, as the eyewall trav-
ersed the entire length of the island. Then
Prime Minister, the late Most Hon. Edward
Seaga, ON, P.C.,, LL.D., stated that the hardest
hit areas near where Gilbert made landfall
looked "like Hiroshima after the atom bomb”.

The night before the hurricane, some
Jamaicans went about their usual business,
“New Kingston was alive with mostly young
people having a good time at The Club”.

16
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Gilbert Hurricane
Path

Hurricane
Gilbert was an
extremely
powerful tropical

cyclone that formed
during the

1988 Atlantic Hurricane
season.




Hurricane Stories

o Hurricane Gilbert—
September 12, 1988

Lessons Learnt:

1. The warning systems did not provide
adequate preparation time.

2. The destruction of the communication
system: road, radio, telephone, meant that it was
impossible for centralized planning teams to
effectively execute response measures. Affected
locations must have the autonomy and capacity
to respond to disasters.

3. The Building Code, especially with respect to
health facilities and public buildings, needs to be
upgraded and standards rigorously enforced if
losses of the magnitude experienced are to be
avoided. There is also a need for preventive
maintenance and the provision of mitigation
devices such as hurricane shutters.

Long-Term Response:

1. In-depth  assessment into  hazard  risk
reduction

2. Development of the disaster risk
management framework

w

Introduction of new building standards

&>

Private investment in underground
telecommunications wiring

17
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9 Hurricane Ivan—September 10-12, 2004

The Costliest that did not make landfall

Impact of Hurricane Ilvan on Jamaica

(Millions - USD)
$700
$600
$500
$400
$300

$200

USD (Millions)

$100

$360

$0

$161 [__$59 |

Destruction & Producton losses Increased
damage to assets operational
expenses &

revenue losses

Hurricane lvan is re-
membered in Jamaica

as the costliest hurri-
cane on record to have
never made landfall.

Total

he 2004 Atlantic Hurricane Season

posed a major challenge to Jamai-

ca. On August 10, Hurricane Char-
ley, a Category 1 storm, passed along the
island's south coast causing extensive
flooding in southern parishes. Four weeks
later, Hurricane Ivan, followed a similar
path, though with far more devastating
results.

lvan, initially forecast to pass directly over
Jamaica as a Category 5 storm, eventually
passed along the South Coast as a Cate-
gory 4 between September 10 and 11. At
its closest point of approach it was 30 km
south of Clarendon. Strongest winds rec-
orded were at 214km/hr on the Pedro
Bank, 90 km off the South Coast. Doppler
radar estimates sustained winds of 180km/
h across the island during the
early hours of September 11.

18
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Hurricane Stories

9 Hurricane Ivan—
Sept 10 12 2004

P P =]

jretmrdljr_. by - Erime

" the dewvastation- c-.i.lhd: -
Hurricane Ivan on Ftidlyf ._- 1 _:'».'

claimed 17 lives, ditectly
mdlzacﬂy.inﬂuﬂihj-

eight -persons in Pﬂw? '
Cottage, south-east Clarendon

Add;caumgm:mbcrlﬂfxmn
essential: services atl a Dbdsaster’
Response Committce mecting at
the Cffice of thie Prime Minister

Immediate Response:

1. Emergency  relief  supplies  were
distributed to needy communities.

Key Observations:

1. Warning systems were better
co-ordinated and provided more time for
planning and preparation at the house-
hold and community levels.

2. Co-ordinated evacuation plan executed there was no road.
for at risk communities such as Portmore.
The level of pre-planning, as well as the
simulation exercise and a continuous pub-
lic awareness exercises allowed residents
to find assembly points easily.

3. Loss of life was minimized even though
property damage was not spared.

4. Recovery of utility services occurred com-
paratively quickly . Within 3 weeks an esti-
mated 80% of electricity and water capaci-
ty was restored.

A donkey was hired to take fuel
to the site.

19
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Storm surge is an abnormal rise of water
generated by a storm, over and above the
predicted astronomical tides. This rise in
water level can cause extreme flooding in
coastal areas.

A little over 60% of the population in
Jamaica lives within 5km of the coastline
(P1OJ).




Storm Surge

torm surges are produced by the force of a hurri-

cane's winds pushing water toward the shore. A

storm's winds can cause an abnormally large rise in
the water level, which can destroy buildings, bridges and
roads; sweep people away; and cause damaging erosion
to beaches (Business Insider).

Storm surges appear as powerful water bulldozers that
sweep inland across coastlines, sweeping everything in its
path. The storm surge is a rise in water level that can take
hours to reach its maximum height. It is a huge wave that
can extend as far as 80 km (50 miles) wide. Water starts to
rise as the storm approaches and continues to rise faster
as the centre of the hurricane nears the coast. The strong-
er the hurricane and the shallower the offshore water the

higher and more powerful the surge will be (ODPEM)

19t Gem

Hurrlcane Gilbert (Sept 1988)
produced a 19 ft (5.8 m) storm surge and brought up to
823 millimetres (32.4 in) of rain in the mountainous
areas of Jamaica, causing inland flash flooding.
Forty-five people died.
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75% of all
deaths

from hurricanes
in the

United States
between 1963
and 2012 were
due to storm
surges and
rainfall flooding

(National Hurricane Center)

Climate Change

Natural disasters such as
hurricanes are becoming more
intense and more frequent.
Climate is the long term state
of atmospheric variables like
rainfall  and
Climate

long-term

temperature and

temperature.
change is  the

alteration of
typical
weather patterns in a location,
or the planet as a whole. It is
one of the biggest issues facing
the planet.

Hurricane-associated storm in-
tensity and rainfall rates are
projected to increase as the
climate continues to warm.
(Nasa.gov)



Facts & Trivia

1. Tropical storms that form in the Atlantic or Northeast
Pacific (near the United States) are called hurricanes,
those that form near in the Northwest Pacific (near
Japan) are called typhoons and those that form in the
South Pacific or Indian oceans are called cyclones. In

Australia, hurricanes are called

Spanish word “Huracan” meaning ‘big
wind’

3. Hurricanes in the Southern Hemisphere spin in a
clockwise direction. Hurricanes in the Northern
Hemisphere turn counterclockwise.

1970 Bho-
la Cyclone

6. Project STORMFURY was an experiment conducted
to  control  hurricanes by them
with , which would cool the hurricanes.
It had little success.

September.

8. Hurricane names are chosen from a list selected by
the World Meteorological Organization. There are six
separate lists for Atlantic hurricanes, with one list
used each year. Each list is repeated every 7th year.
The name of hurricanes that have caused a great deal
of death or damage are retired. Retired names in-
clude Andrew, Camille, Bob, Fran, Katrina, and
Hugo.
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Puzzle Challenge

s m

Down
P U ZZ L E . An abnormal rise of water generated by a storm's winds
c H A L L E N G E 2. The spirals of rain that wrap around the center of a tropical storm

Tropical cyclone that forms in the Pacific Ocean between 180° and
100°East Longitude

—_

w

Solve the cross word

) 4. A unit of measure for pressure
puzzle and email JretT 5. The ring of cumulonimbus clouds that surround the eye of the storm
solution to 6. A region of mostly calm weather at the center of a cyclone
PlanningRiskan- 8. The counter-clockwise spin associated with a tropical system
dResearch@jcaa.gov.jm
The first three (3) per- Across
sons to send the correct 7. The long-term alteration of temperature and typical weather patterns

solution will win a prize Australian forecaster who first named hurricanes
10.  An overflow of water that submerges land that is usually dry
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RISK INSIGHTS
produced by the

Research Planning & Risk Assessment Department
Jamaica Civil Aviation Authority

4 Winchester Road,

Kingston 10.

Email us at PlanningRiskandResearch@jcaa.gov.jm

View of the Palisadoes showing damage as a result of the passing of Hurricane Ivan in 2004
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