PART II – ANTIGUA

2.0 Antigua - Hurricanes and Storms

2.1 Hazard Zones

Three hazards related to hurricanes and storms were studied: wind, storm surge and waves. Storm surge and waves are dependent upon wind for their generation and the hazards are closely related. Table 4 indicates the categories used to zone these hazards. It indicates the lower and upper bounds of each of the categories and provides a reference for the hazard maps produced. Table 5 describes the Saffir / Simpson Hurricane Scale, it can be used to convert the categories and bounds in Table 4 to measurements and damage estimates.
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1.

  The Radius of Maximum Winds (R

MAX

) varies considerably and would need to be calculated

separately for each individual storm.  The figures above are representative enough to

demonstrate the relationship between the strength of the storm and the tightness of the eye.

2

.  Kph as supplied, other speeds approximate.

3.

  Storm surge varies from place to place within the same storm.  The values shown are

representative

.

HANDY CONVERSION FACTORS, not precise unless stated “by definition”

             1 inch = 2.54 cm, by definition

             1 foot = 0.3048 m

             1 nautical mile = 1 minute of latitude = 1 minute of longitude at the equator = 1.852 kilometer = 1.1508 statute mile = 6076 feet

             1 knot = 1 nautical mile per hour = 1.852 Kph = 1.15 mph = 0.5144 meters per second

             1 meter per second = 1.944 Kts = 2.24 mph = 3.6 Kph

             1 standard atmosphere = 76 cm of mercury @ 0°C by definition = 14.7 psi = 1013.25 millibars

             1 millibar = 100 Pascals by definition, NOT 1/1000 atmosphere
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Source: Wagenseil, R. 2001. Wind and Storm Surge Technical Report. http://www.oas.org/pgdm.

2.2 Wind 

2.2.1 Wind Zones
Map 1 indicates the vulnerability of Antigua to winds by the return periods of 10 years, 25 years, 50 years and 100 years. The 10-year return period subjects the entire island to low vulnerability that is of the tropical storm and hurricane category 2 wind strength. Minimal damage would be expected. The 25-year return period would generate low vulnerability for most of the island with some sections of the southern range experiencing moderate vulnerability. This would create hurricane category 2 winds and moderate damage. For the 50-year return period most of Antigua would be of moderate vulnerability. The western coast would have a low vulnerability with sections of the southern coast subjected to high vulnerability. Category 3 and 4 winds would be expected with extensive and extreme damage. The 100-year storm would place most of the island within the high vulnerability zone. The western third of the island and pockets in the central and eastern districts would have a medium vulnerability. Category 4 winds with extreme damage would be expected.


Table 5- Saffir/ Simpson Hurricane Scale
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Map 1- Antigua Wind / Hurricane Vulnerability by Return Period

The long-term vulnerability is similar to the 50-year storm. As Map 2, indicates the central and eastern districts of the island are within the moderate vulnerability zone. The western section of the island is low and some sections of the southern range are within a high vulnerability zone.

2.2.2 Wind FVS
Map 2 indicates the distribution of facilities by wind FVS and the long-term vulnerability to wind. It indicates that facilities with the higher FVS are fairly evenly distributed throughout the north, west and southern sections of the island. Map 3 indicates the location of facilities which have an FVS of more than 50% of the possible wind FVS (42). They are clustered around St. John’s and scattered evenly throughout the southern half of the island.
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Map 2- Antigua Long Term Vulnerability to Hurricane / Wind and Facility FVS

The analysis reveals that several key critical facilities have extremely high FVS. The facilities and their FVS are listed below:

Holberton Hospital - 54

Crabbs and Cassada Power Stations - 48

Crabbs Desalination Plat – 48

Friars Hill Power Station - 42

V.C. Bird International Airport – 42
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Map 3. Antigua Facilities with Wind FVS Greater than 21

In addition, several Shelters had FVS of 36 and are listed below in Figure 1.
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Figure 1. Antigua Shelters with Wind FVS of 36

2.2.3 Feature Vulnerability to Wind
In the long term most of Antigua is moderately vulnerable to winds. The high vulnerability zones consist largely of woodland and grazing lands. The exception is along the southeast coast where the southern section of Dockyard and Shirley Heights are highly vulnerable. Most of St. John’s is vulnerable to low winds.


2.3 Storm Surge

2.3.1 Storm Surge Zones
Map 4 indicates storm surge vulnerability by return period. It indicates that for the 10-year period the entire coast with the exception of the Fitches Creek / Parham Harbour area would experience low storm surge vulnerability. It would be similar to that experienced in a tropical storm with some damage and surge to the heights of 0.1 to 0.5 meters. The Fitches Creek / Parham Harbour area would experience medium storm surge vulnerability with surge varying between 0.5 and 1.5 meters minimal damage. 

The 25-year return period would place most of the coast within a moderate vulnerability storm surge zone and the southwestern section of Parham Harbour would be subjected to High vulnerability. Intrusions of moderate storm surge would be expected in the Hanson’s Bay and Jolly Harbour areas. The sea would surge in Parham Harbour to 3.0 meters and cause extensive damage. The 50-year return period increases the area of intrusion around Parham Harbour, Hanson’s Bay and Jolly Harbour. The 100-year return period increases the vulnerability of the Hanson’s Bay area to high and results in high storm surge throughout Parham Harbour. 
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2.2.1 Storm Surge FVS

2.2.2 Feature Vulnerability to Storm Surge

2.3 Waves
Map 4- Antigua Storm Surge Vulnerability by Return Period

Map 5. indicates the long term vulnerability of Antigua to storm surge it indicates that Hanson’s Bay and Jolly Harbour are moderately vulnerable to storm surge. It indicates Parham Harbour with a high vulnerability and an inland area to the southwest with moderate and low vulnerability. All bays along the coast would be subjected to moderate storm surge with the exception of those on the southwest that would be low.
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Map 5- Antigua Long Term Vulnerability to Storm Surge and FVS
2.3.2 Storm Surge FVS
Eleven facilities have an FVS of more than 14 and Map 5. indicates their distribution. Six of these facilities are hotels on Dickenson Bay / Runaway Bay. Figure 2. lists the facilities. It indicates that the Port of St. John’s, Heritage Quay and adjacent government facilities also have high FVS. Nelson’s Dockyard has an FVS of 16.

[image: image6.png]2 ArcView GIS 3.2 M= 3
Eile Edit Iab\e Field Window Help

| OE] (W) @<E) |
238:electec
Type of facilty

o [ASHNGS 0 Hoek TRUNAWAYEAY T
o [DEEPWATERTARBOUR 0 SeaPor | STJOHN'S .
o |BAREYMORE BEACHHOTEL 0 Fotels | RUNAWAYBAY
SUNSET COVE HOTEL 07 Flotels | RUNAWAY BAY
1 Coas|SIBONEY. i) Hotels  DICKENSON BAY i
[ [NELSONE BOCKYARD 07 Fistorical Sites | DOCKYARD, ENGLISH}
SANDALS I | DICKENSONEAY
I Roaa [\ANGO BAY RESORT i Hotels ; ;
/N [DEPARTMENT OF TOURISM 10" Government Adminisiation | Navis Stest .
A\ [HERTAGE QUAY 07 SeaPort | HERITAGE GUAY 8T
* | OLD ADMINMIN, GF FINANGE ™ 0 Govermment Administration _ High & Long St .
i Mane| SANDPIPER HOTEL 07 Fiotels . .
[77) | HERITAGE HOTED 07 Flotels | FERITAGE GUAY 8T
2 [HALF MOGN BAY HOTEL 07 Flotels . .
1 Coral[ST. JAMES CLUB 07 Flotels . .
HALE HOUSE 07 Flotels . .
GENERAL POST GFFICE 10 Government Adminisiration. | Hiah & Long & .
o1 Settle| GNG BAY RESORT i Hotels ; ;
[ [ MARINA BAYHOTEL i} Hotels i i
| Gooe|JUMBY BAY RESORT 07 Flotels . .
i | DLUS WATERS HOTEL 07 Flotels | BLUE WATERS BAY
BEACHOMBERHOTEL 107 Flotels | COOLIDGE .

o R S DO |

Low

#AStart| X nstant Acces..| BlMicrosoft Off.. | B1Draft Vul Ass...[[& ArcView GI G B2d 215Pm





Figure 2- Antigua Facilities with High Storm Surge FVS

2.3.3 Feature Vulnerability to Storm Surge
Most of the coastal features of Antigua are vulnerable to moderate and high storm surge. All the Harbours are vulnerable to moderate storm surge. Parham Harbour is vulnerable to high storm surge. In terms of settlement English Harbour and Parham appear to be the only settlements affected. Map 6 indicates that areas of mangrove along the coast will be flooded.
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Map 6- Antigua Feature Vulnerability to Storm Surge

2.4 Waves

2.4.1 Wave Zones
Map 7 indicates the vulnerability of Antigua to the various storm return periods. The 10-year return period indicates high vulnerability and very high wave vulnerability on Northern Runaway Beach.  Wave vulnerability is high in the center of Parham Harbour and St. John’s Harbour with a mix of low and moderate vulnerability along the coast. Moderate wave vulnerability intrudes into Hanson’s Bay and Jolly Harbour. Very high vulnerability is experienced at the mouth of English Harbour and decreases inland.

Very high vulnerability zones will experience waves between 2.0 and 10.0 meters. High zones will have waves between 1.5 and 2.0 meters. Moderate vulnerability zones can expect waves between 1.0 and 1.5 and low vulnerability zone will have wanes below 1.0 meters.

The 25-year return period intrudes high waves further into Parham Harbour and low waves inland. This intrusion increases with the 50-year storm and with the 100-year storm some high vulnerability can be expected inland of Parham Harbour. The 100-year storm also results in the intrusion of the high vulnerability zone into St. John’s Harbour, Jolly Harbour and English Harbour. 
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Map 7- Antigua Wave Vulnerability by Return Period

Map 8 indicates the long-term vulnerability of Antigua to waves. It indicates the intrusion of a zone of very high vulnerability into Parham Harbour, English Harbour and most of St. John’s Harbour. Jolly Harbour is located in a zone of high vulnerability and there is a zone of low vulnerability to the south and southwest of Parham.
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Map 8- Antigua Long Term Vulnerability to Waves

2.4.2 Wave FVS
Seven facilities have high FVS and are listed in Figure 3. They are located on Runaway Bay, Blue Waters Bay, Mango Bay, Dockyard and Coolidge. As expected the locations are closely related to those subjected to storm surge.
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Figure 3. Antigua Facilities with High Waves FVS

2.4.3 Feature Vulnerability to Waves
Areas with off shore reefs are somewhat protected but the storm surge does raise the sea level and reduce protection. Very high waves are experienced at sea and within the inner areas of habours. Jolly Harbour and Parham experience very high waves. There is an intrusion of low waves into the area south west of Parham Harbour that is subjected to storm surge.







Table 4 – Wind, Waves and Storm Surge Hazard Categories
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Saffir / Simpson Hurricane Scale Adapted and expanded from Lutgens & Tarbuck, The Atmosphere: an Introduction to Meteorology, 3rd edition, Prentice Hall, Englewood Cliffs, NJ, USA



Category


Pressure



millibars


RMAX1



Km     nmi


Wind2



     m/s            kph             mph          knots
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38 – 74
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0.5 - 1.2
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1    Hurricane


980 - 995


45
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33 – 42


119 – 153


74 – 95


64 – 82


1.2 - 1.5


Minimal





2          “


965 - 979


40


22


43 – 49


154 – 177


96 – 110


83 – 95


1.6 - 2.4


Moderate





3          “


945 - 964


30


17


50 – 58


178 – 209


111 – 130


96 – 113


2.5 - 3.6


Extensive





4          “


920 - 944


20


12


59 – 69


210 - 249


131 – 155


114 – 135


3.7 - 5.4


Extreme





5          “


<  920


17


9


> 69


>  249


> 155


> 135


>  5.4


Catastrophic





1.  The Radius of Maximum Winds (RMAX) varies considerably and would need to be calculated separately for each individual storm.  The figures above are representative enough to demonstrate the relationship between the strength of the storm and the tightness of the eye.



2.  Kph as supplied, other speeds approximate.



3.  Storm surge varies from place to place within the same storm.  The values shown are representative.



HANDY CONVERSION FACTORS, not precise unless stated “by definition”





             1 inch = 2.54 cm, by definition





             1 foot = 0.3048 m





             1 nautical mile = 1 minute of latitude = 1 minute of longitude at the equator = 1.852 kilometer = 1.1508 statute mile = 6076 feet





             1 knot = 1 nautical mile per hour = 1.852 Kph = 1.15 mph = 0.5144 meters per second





             1 meter per second = 1.944 Kts = 2.24 mph = 3.6 Kph





             1 standard atmosphere = 76 cm of mercury @ 0°C by definition = 14.7 psi = 1013.25 millibars  





             1 millibar = 100 Pascals by definition, NOT 1/1000 atmosphere







Saffir / Simpson Hurricane Scale 


Adapted and


expanded from Lutgens & Tarbuck, The Atmosphere: an Introduction to


Meteorology, 3


rd


 edition, Prentice Hall, Englewood Cliffs, NJ, USA
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2          “
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22


43 – 49
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1.6 - 2.4
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3          “


945 - 964


30


17


50 – 58
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111 – 130


96 – 113


2.5 - 3.6


Extensive


4          “


920 - 944


20


12


59 – 69
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131 – 155


114 – 135


3.7 - 5.4


Extreme


5          “


<  92


0


17


9


> 69


>  249
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>  5.4


Catastrophic


1.


  The Radius of Maximum Winds (R


MAX


) varies considerably and would need to be calculated


separately for each individual storm.  The figures above are representative enough to


demonstrate the relationship between the strength of the storm and the tightness of the eye.


2


.  Kph as supplied, other speeds approximate.


3.


  Storm surge varies from place to place within the same storm.  The values shown are


representative


.


HANDY CONVERSION FACTORS, not precise unless stated “by definition”


             1 inch = 2.54 cm, by definition


             1 foot = 0.3048 m


             1 nautical mile = 1 minute of latitude = 1 minute of longitude at the equator = 1.852 kilometer = 1.1508 statute mile = 6076 feet


             1 knot = 1 nautical mile per hour = 1.852 Kph = 1.15 mph = 0.5144 meters per second


             1 meter per second = 1.944 Kts = 2.24 mph = 3.6 Kph


             1 standard atmosphere = 76 cm of mercury @ 0°C by definition = 14.7 psi = 1013.25 millibars


             1 millibar = 100 Pascals by definition, NOT 1/1000 atmosphere
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