Natural Hazards in the Caribbean

Earthquakes

Earthgunakes are caused by sudden release of slowly accumulated strain energy along a fault in the
earth’s crust. Earthquakes and volcanoes occur most commonly at the collision zone between
tectonic plates. Earthquakes represent a paruicularly severe threat due to the wregular time
intervals between events, lack of adequate forecasting, and the hazards associated with these:

- Ground shakmg s a direct hazard to any structure located near the caithquake’s center, Structural
failure takes many human lives in densely populaied areas,

- Faulting, or breaches of the surface material, occurs as the separation of bedrock along hines of
wealtness,

- Landshdes occur because of ground shaking m areas having relatively steep topography and poor
slope stability.

- Liguetaction of gently sloping unconsolidated material can be triggered by ground shaking. Flows
and lateral spreads (liguefaction phenomena) are among the most destructive geologic hazards.

- Subsidence or surface depressions result [rom the setthing of loase or unconsolidated sediment,
Subsidence occurs in waterlogged souls, [ill, alluvmm, and other materials that are prone 1o scitle,

- Tsunamis or scismic sea waves, usually generated by seisnuc activity under the ocean {floor, cause
flooding in coaslal areas and can affect aicas thousands of kilometers from the carthquake center.

Veolcanoes

Volcanoes are perforations in the earth’s crust through which molten rock and gases escape (o the
surface. Volcanic hazards stem from two classes of eruptions:

- Explosive cruptiens which onginate in the rapid dissolution and expansion of gas [rom the molten
reck as it nears the earth’s surface  Explosions pose a risk by scattering rock blocks, fragments,
and lava at varying distances from the source.

- Lffusive eruptions where material flow rather than explosions is the major hazard. Flows vary in
nature (rnud, ash, lava) and quantity and may originate from multiple sources. Flows are governed
by gravity, surroundmg topography, and material viscosity.

Hazards associated with volcanic eruptions include lava flows, (alling ash and projectiles,
mudilows, and 1oxic gases. Voleanic activity may also trigger other natural hazardous events
wncluding local tsunamis, deformation of the landscape, floods when lakes are breached or when
streams and rivers are dammed, and tremor-provoked landslides
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Landslides

The term landshde mcludes slides. falls, and flows of unconsolidated materials. Landslides can be
triggered by earthquakes, voleanic eruptions, soil saturated by heavy rains or groundwater rise,
and river undercutting. Earthquake shaking of saturated soils creates particularly dangerous
conditions. Although landslides are highly localized, they can be particulatly hazardous due to
their frequency of occurrence. Classes of landslide include:

- Rockfalls, which are characierized by free falling rocks from overlying clifls. These often collect
at the cliff' base in the form of talus slopes wlich may pose an additional risk.

- Slides and avalanches, a displacement of overburden due 1o shear failure along a structural {cature,
Ifthe displacement oceurs m surface matenial without total deformation it is called a shump.

- Flows and lateral spreads, which occur 1n recent unconsolidated material associated with a shallow
walcr table. Although associated with gentle topograply, these liquefaction phenomena can travel
significant distances from their origim.

The mmpact of these events depends on the specific nature of the landslide. Rockfzlls are obvious
dangers to life and property but, in general, they pose only a localized threat due to their himited
areal mfluence. In contrast, shides, avalanches, flows, and lateral spreads, often having great areal
extent, can result in massive loss of hives and property. Mudflows. associated with volcanic
eruptions, can travel at great speed from their point of origin and are one of the most destructive
volcanic hazards.

Flooding

Two types of flooding can be distinguished: (1) land-borne floods, or river flooding caused by
excessive run-olf brought on by heavy rains, and (2} sea-borne floods, or coastal flooding, caused
by storm surges, often exacerbated by storm run-off from the upper watershed. Tsunamis are a
special type of sea-borne flood.

Coastal flooding

Storm surges are an abnormal rise in sea water level associated with hurricanes and other storms
at sea. Surges result from strong on-shore winds and/or intense low pressure cells and ocean
storms. Water level is controlled by wind. aimospheric pressure, existing astronomical tide,
waves and swell, local coastal topography and bathymetry. and the storm’s proximity to the coast.

Mosi often, destruction by storm surge s attributable to;

- wavc impact and the physical shock on objects associated with the passing of the wave front
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- Hydrestatic/dynamic forces and the effects of water lifting and carrying objects. The most
significant damage often results from the direct umpact of waves on fixed structures. Indirect
impacts include flooding and undermining of major infrastructlure such as highways and railroads.

Flooding of deltas and other low-lying coastal areas 15 exacerbated by the influence of tidal action,
storm waves, and frequent channel shifts.

River flooding

Land-borne floods occur when the capacity of stream channels to conduct waler is exceeded and
water overflows banks. Floods are nalural phenomena, and may be expected to occur at irregular
intervals on all stream and rivers. Settlement of floodplain areas is a major cause of floodplam
areas is a major cause of {lood damage.

Tsunamis

Tsunanus are jong-period waves generated by disturbances such as carthquakes, volcamc activity, and
undersca landslides. The crests of these waves can exceed heights of 25 meters on reaching shallow water.
The unique characteristics of tsunamis (wave lengths commeonly cxceeding 100 km, deep-ocean velocities of
up 1o 700 ki/'hour, and small crest heights in deep water) malke their deteciion and monitoring difficult
Characteristics of coastal flooding caused by tsunamis are the same as those of storm suges.

Hurricanes

Hurricanes are tropical depressions which develop into severe storms characterized by winds
directed 1nward 1n a spiraling pattern toward the center. They are generated over warm ocean
waier at low latitudes and are particularly dangerous due to their destructive potential, large zone
of influcnce, spontancous generation, and erratic movement. Phenomena which are associated
with hurricanes are:

- Winds exceeding 64 knots {74 mi/hr or 119 km/hr), the definition of hurricane force. Damage
results [rom the wind’s direct unpact on fixed structures and from wind-borne objects

- Heavy ramndall which commonly precedes and follows hurricanes for up 1o several days. The
quantity of rainfall 1s dependent on the amount of moisture in the air, the speed of the hurricanc’s
movement, and 1ts size. On land, heavy rainfall can saturate soils and cause flooding because of
excess runoft (land-borne flooding), it can cause landshdes because of added weight and
lubrication of surface material, and/or it can damage crops by weakening support for the rooms.

- Storm surge {explained above), which, especially when combmed with high tides, can casily flood
low-lying arcas thal are not protected.
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Annual Average Number of People
Reported Killed or Affected by Disasters

by Country, 1970-1994

Country Killed Affected
Hait 168 219,861
Domimcan Republic 84 102,566
Puerto Rico 47 160
Guvana 36 10,859
Cuba 33 65,335
Jamaica 19 54,187
Surmname 7 NA
Bahamas 4 INLAL
Dominica 2 3.600
St. Lucia 2 2,944
Martinigque 2 1,060
Anguilia | N.A.
Belize I 3,731
Bermuda 1 NA.
Trinidad & Tobago 0 2,000
Barbados 0 8
Antigua & Barbuda 0 3,000

Sowrce” World Disasters Report 1996
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Major Disasters in the Caribbean: 1899—1989

Country Date Hazards Comment
Cuba 20:10/26 Hurricane o0 kalled
09/11:32 Hurricane 2,300 killed
28/09/35 Storm Surge Many fatalities
18/1(1'44 Storm -
2110948 Hurricane Heavy Domage
05:10/48 Hurricane -
04710/63 Hurricane Alma
06/06/66 Hurricane Flora
30409/60 Hurricane Inez
13/10/68 Hurricane (Hadys
FRI02/T6 Earthquake -
06:77 Floods Eastern area
LI02/78 Storm Gale
3/06/82 Hurricane Alberto
Feb/Mar/83 Rams/floods 10 weels of Totrential rains
2505785 Heavy rams + toinadaes
18/11/88 Hurricane Kate
O6/86 Floods + landshdes
N8/87 Fire -
26/05/88 Flood 20 lalled, 90,000 aflected
28/5/90 Flood 6,004 atfected
06/02/92 Flood 9.127 affected
25/05/92 Earthquake 7 Rachter Scale,000 affected
Dominica +4/03/03 Larthquake -
16:02/08 Earthquake Slight damage
(4/02/35 Larthquake -~
21/05:46 Earthquake 7.0 Richter scale
25/09/63 Hurricane Edith
U879 Hurricanes David & Frederick
09710784 Hurricane -
09/03/86 Earthquake -
0789 Hurricane Hugo
Dominican Republic (33/09/30 Hurricane 2,000 kulled
02/10/63 Hurricane Flora
08/64 Hurricane Cleo
0463 Forest Fire -
29/0%/66 Hurricane Inez
1968 Drought Nationwide
27:04579 Flaeds N/M-1E areas
08/79 Hurricanes David & Fredenick
May 81 Flaods Heavy rams
12/02/83 Forest fire P
29:05/84 - _
02/09/87 Hurricane Enuby
08788 Flood 1,191,150 allecred
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Country Date Hazards Comment
tnenada 1955 Hurricane Yanet
03/09/63 Hurricane Flora
270496 Fire --
Guadeloupe 12/09/28 Hurrieane Betsy
1 1/08/56 Hurrnicane Helena
06/10/63 Tropcal Storm Cleo
220864 Hurricane Inez
27/09/60 Hurricane Daorothy
20/08/70) Tropical Storm Mt. Soulriere
30/08/76 Voleano Eruption .6 Richter scale
L6/037/85 Earthquake
Guyand 07/71 Floods 21,000 affected
181178 Accident 900 killed, Jonestown Massacre
Hat 12/11/09 Hurricane 150 kalled
12/18/15 Hurricane [,600 killed
21/10435 Hurricanes Jeremue & Jacme
27/10/52 Eerthquake 6 killed
[2/10/54 Hurricane Hazel
03/10/63 Hurricane Floi 2
14/11/63 Floods 500 kiiled
24/8/64 Hurricane Cleo
29/09/64 Hurricane lnez
1968 Diought 210,000 allected
07:08/72 Fire Port-au-Prince
1974-75 Droughl N/W Peninsula
1977 Drought counirywide
310879 Hurricane Dawvid
1 1705780 Fire 10,000 affecied
03/08/80 Hurricane Allen
1980-81 Drought S/W area
205/85 Floods 40,000 allected
1 6/05/86 Fue 3,300 homeless
01/06/86 Floads Extenstve Damape
03/06/86 Floads Heavy ratns
Apr-Oct 86 FrreHlouds - LEmergency
23/10/86 Floods [00 homeless
10A7/87 Heavy rams Exiensive damage
12/87 Flood 3,000 atfected
1 1/09/88 Hurricane Gilbert' 54 dead, 870000 alfected




Major Disasters in the Caribbean: 1899—1989

Country Date Hazards Comment
Jamaica 10/08/03 Hurricane Heavy damage

1470107 Earthqualce 1,200 killed

04/11709 Flood 53 kalled

12/01112 Hurricane Heavy damage

2311137 Flood FL1 kelled

18/11/40 Flood 125 lalled

2(108/44 Hurricane 26 dead

17/08/51 Hurricane Charhe

03/10/63 Hurricane Flowa

1968 Drought Natwonwide

1710:/73 Tropical storm Cntda

25/04/79 Flocds Weslern area

06/79 Flooxls Widespread

05/08/80 Hurncane Allen

LI/LL/8S Hurricane Kate

15/05/86 Floods [slandwade

301087 Floods Tropical Sworm

12/09/88 Hurricane Giiberl (49 killed, 816,000 afllecled)

21/05/91 Flood 550,000 affected
Marluugue 08A5/02 Valcano eruption Mt Pelee 46,000 kiled

(8/08/03 Hurricane Heavy damage

16/02/06 Carihquake -

17:04/14 Earthquake -

26/09/9 Earthquake -

02/09/51 Hurricane Crops destroyed

19/03/53 Earthquake Building damape

10/07/60 Hurricane Abby

25/09/63 Hurricane Edith

07/09/67 Hurricane Buelsh

2008/ 70 Tropical storm Dorothy

08/79 Hurticane David

04710:99) Hurticane Klaus 6 killed, 1.300 affecied
Montserrat 28/08:24 Hurricane Heavy damage

12/09/28 Hurricane Heavy damage
Martimque 12712734 Farthquake Bustding damage

T0/EE/35 Earthquale Buslding damage

160385 Earthquake 6 6 Ruchrer scale

17/09/89 Hurricane Hugo
Metherland Antedles Aug 1899 Hurricane Heavy damage

DI0Y/50 Hurricane Dog

04/09/80 Hurncane Donna
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Country Date Hazards Comment
Puetto Rico Aug 1899 Hurricane 6,000 ksfled
06/09/10 Hurricane San Juan damaged
1110718 Earthquake Extensive damage
24/10118 Earthquake Deaths/damages
23/07/26 Earthquake Deaths/damages
13/09/28 LZarthquake Deaths/damages
107909 31 Eartheuake Deaths/damages
0832 Earthquake Deaths/damages
12/08/56 Earthquake Drenths:damapes
08/60 Hurricane Donna
1989 Hurricane Hugo
St Kotts (Saint 13/09:28 Hutricane Heavy damage
Christophery and Nevis 12¢50 Eanbguake Heavy damage
02710755 Hurricane Alice
1984 Floods [n Basseterte
16/03/85 Earthquake 6.0 Richter scale
05/87 Flood w
1 7/09:89 Huriicane Hugo
St Martaen/Saba 30:412/54 Hurricane Alice
04/09/60 Hurricane Donna
St Lucia [6/02/06 Earthqualke Exlensive damage
21/05/46 Earthquake Bulding damage
19/03/53 Earthquake Building damage
LD/O7/60 Hurricane Abby
25:/09/63 Huriicane Edith
07/0%/67 Tropical Storm Beulsh
(33/08/80 Hurricane Allen
(8/83 Storm Ciate force winds
0843986 Tropical Storm Daneile
Samt Vineenl and the (8:05/02 Volcame Eruption Mt Soufriere (1,565 killed)
Grenadines L7072 Farthquake Buildings damaged
L7/09/00 Earthquake -
206/09/28 Barthquake -
21/05/40 Earthquake -
19/03/53 Earthquake Buldings damaged
23409/55 Hurricane Janet
(8/09/67 Tropical Stonm Beulah
1710771 Voleame Eiupticn Mt Soufiiere
13:0477G Volcame Eruplion Mt Soufriere
03/08/80 Hurricane Allen
(8/09/86 Trop StorvFlood Darriclle Heavy damage
2140987 Hurricane Ermly
Surrnatne 01/08/09 Floods 4,600 aflected
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Major Disasters in the Caribbean: 1899—1989

Country Date Hazards Comment
Trimdad & Tobago 310104 Earthquake Building damage
26/03/15 Earthquake Buslding damage
240213 Larthquake Buldmyg damage
0441254 Earthquake Bulding damage
270633 Hurireane Heavy damage
3010963 Hurricane Flora
14/08/74 Tropical Storm Alma
Turks and Catcos Istands | 20/11/85 Hurricane Kate
21/09/87 Hurricane Emily J
US Virgin slands . Aug 1899 Hurricane Heavy damage and major flood surge
Aug 1899 Hurricane Heavy damage 1o S1 Thomas
i OL/10/0% Hurricane Darnage to St. Cronx }
| 23/08/09 Tropical Storm Major looding |
‘\ | 140716 Hurrscane Damage to 5t. Croix
‘ 2108110 Hugricane Heavy damage
‘ UG Huruicane Heavy damage
28/08/24 Huriecane Heavy damape
12/06/28 Huiricane Heavy darmage
[0/049/31 Hurricane ! Heavy damage !
26/08/32 Hurricane Heavy damage I
07/05/60 Flood Heavy damage to St Thomas
| (1/¥3/69 . Flood | Heavy damage ‘
| 05/70 Flood Heavy damage |
| 1 10770 Flood Lxtensive damage Lo St Thomas i
Hurricane Huogo !

Source:

1989

Drsaster [nformation Kit for the Media (ver 15/95) Data based on records available from:

o]

I. OFDA Disaster History, “Significant Data On Major Disasters Worldwide, 1900 - present of June 877

u\‘.hmgu

PCDPPP’S “Canbbean Disaster News,” 1ssues Nod 1-11 {1984-present)
PCDPPP Documentation Centre, 1988
UNDRO’s computenized lst of situation/information reports (“sitrep Prints™)

World Map of Natural Hazards, Muenchener Rucckversicherungs Gesellschaft, 1978
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