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PREFACE 
 

This report is prepared to document the impact of Tropical Depression 16/Tropical Storm 
Nicole on the affected population; estimate costs of damage and losses and identify 
geographically affected areas.   
 
 The assessment was prepared by the Planning Institute of Jamaica in close collaboration 
with the Office of Disaster Preparedness and Emergency Management (ODPEM) and other 
member agencies of the Disaster Impact Assessment Core Team1.   Data and information on 
the damage and losses were provided by various ministries and agencies of the Government 
of Jamaica as well as several non-government institutions and private sector entities. These 
include, among others: 

 

- Meteorological Services, Jamaica 

- Ministry of Labour and Social Security 

- Ministry of Health  

- Ministry of Education  

- National Works Agency 

- Ministry of Water and Housing 

- Ministry of National Security 

- Ministry of Agriculture and Fisheries 

- Rural Agricultural Development Authority 

- National Water Commission 

- Jamaica Public Service Company 

- Forestry Department 

- Water Resources Authority 

- National Environment and Planning Agency 

- Mines and Geology Division 

-  
The assessment was made following the Economic Commission for Latin America and the 
Caribbean (ECLAC) Damage and Loss Assessment (DaLA) methodology for estimating the 
socio-economic and environmental effects of disasters. The ECLAC methodology is based 
on a stock-flow analysis of the difference before and after an event.   Through a sectoral 
approach, it provides guidelines for the aggregation of value (damage and losses), to be used 
in the evaluation following an event. It is a basic accounting approach based on the national 
account framework and impact multipliers in the economy. The information supplied in the 
report is preliminary and subject to revision.  The cut-off point for data used in the report 
was October 7, 2010. 

                                                 

- 1 The Disaster Impact Assessment Core Team consists of representatives from the PIOJ, Office of Disaster 
Preparedness and Emergency Management, Meteorological Service, Jamaica, Ministry of Labour and Social 
Security, Ministry of Health, Ministry of Education, National Works Agency, Ministry of Agriculture and 
Fisheries, National Water Commission, Jamaica Public Service Company and the National Environment and 
Planning Agency 
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Executive Summary 
 

Description of the Event 
 

The event produced bands of showers and thunderstorms over most of the island but more 
so to the east, southern and western sections of the island. The event resulted in 
approximately 139.54 inches (3,544.4 mm) of rainfall over a 6-day period (September 26-
October 1, 2010). Similar rainfall events were experienced in 1979 and in 1986. ODPEM has 
determined that in light of the volume and intensity of rainfall and the level of damage 
wrought, the event is to be classified as an extreme event.  ODPEM has also indicated that it 
is now becoming increasingly evident that the return period for what may be deemed a 100-
year event is being experienced within periods of 15-20 year cycles.  The situation may have 
been exacerbated by an extended period of rainfall impacting the island in the days leading 
up to the event. 
  

Summary Cost 
 
The preliminary estimate of the damage and losses incurred by the Jamaican economy due to 
Tropical Storm Nicole and associated rains was $20.58 billion (US $239.6 million2), 
disaggregated as $19.51 billion in damage and $1.01 billion in losses3.  With regard to total 
damage, publicly owned properties accounted for $19.32 billion or 93.9 per cent, while 
privately owned properties accounted for the remaining $1.25 million.  The cost of the 
impact was equivalent to 1.9 per cent of current (2009) GDP, somewhat similar to the 2.1 
per cent of GDP occasioned by the impact of Tropical Storm Gustav in 2008, which cost 
approximately US$214 million.  Damage and losses in the infrastructure sector represented 
the greatest portion of impact accounting for over 88.1 per cent of the estimated total (See 
Table 1, Figure 1). 
 
The impact of the rains necessitated a downward revision in the projected GDP growth rate, 
given the reported damage sustained mainly by agriculture and infrastructure (electricity, 
water, roads).  Thus, GDP is expected to expand by 0.7 per cent instead of the 0.9 per cent 
projected prior to the event ( a detraction of 0.2 percentage points).  
 
 
 
 
 
 
 
 
 
                                                 

2 Exchange rate: J $85.89 = US $1 (Bank of Jamaica Exchange Rate for September) 

3 The estimates delineated for losses may be underestimated as at the time of writing the relevant data were not 

fully tabulated.   
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Table 1: Preliminary Costs of Damage and Losses caused by Tropical Storm Nicole 
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Infrastructure 
 
As in the case with Tropical Storm Gustav, the greatest impact of Tropical Depression No. 
16/Tropical Storm Nicole was to the countryõs physical infrastructure.   Based on 
preliminary assessments, damage was estimated at $18.09 billion.  The associated losses, 
though not yet fully determined are estimated to be in the region of $28.4 million 
 
Damage to main roads and bridges was estimated at $14.0 billion of which $1.42 billion 
represented the preliminary cost to reopen blocked roads.  A total of 543 main roads were 
impacted with St. Thomas accounting for $1.54 billion or 11.0 per cent of the total cost of 
the damage.  Another $1.90 billion was allocated to river training (Table 23).  Cleaning and 
reconstruction of retaining walls of the Sandy Gully bridge accounted for 32.7 per cent 
(J$4.6 billion) of the total cost of damage to the road infrastructure.   
 
Preliminary estimates of damage to the NWC system ranged between $240.0 million -$270.0 
million.  Assessment of damage to rural and remote infrastructure as well as commercial 
losses, increased operating costs (including the trucking of water) and other costs associated 
with the tropical storm has not yet been ascertained.    More than 40.0 per cent of NWCõs 
460 water supply systems were damaged and/or forced out of operation and a further 30.0 
per cent were otherwise impacted. This resulted in water supply service to most customers 
being impacted in one way or another.  However, within 10 days, more than 95.0 per cent of 
the Commissionõs productive capacity and more than 85.0 per cent of its systems were 
restored.  
 
Preliminary estimates indicate that the electricity sub-industry sustained damage of some 
$92.4 million.   Associated losses were reported as being minimal as it was mainly the smaller 
users that were out of electricity.  The impact to large consumers, for example hotels, was 
limited.  
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The impact on the JPSCoõs distribution system resulted in power outages to approximately 
48.0 per cent of customers (over 288 000) islandwide. While restoration efforts were 
hampered by blocked roads, landslides, flooding, badly damaged roadways and ongoing 
rainfall in some areas, electricity was restored to 99.0 per cent of the total customer base 
within almost a week of the storm. 
 

 
Transportation 

 
Physical damage to the JUTCõs four depot was minimal, estimated at $200 000, accounted 
for fully by damage at the Greater Portmore lay-by.  The company, however, sustained loss 
in revenue during the initial one-week period of the event, which amounted to $25.0 million. 
Except for a few cancellations and flight delays, activities at the international airports 
functioned smoothly.  The associated losses, if any, are yet to be determined. The Port 
Authority of Jamaica (PAJ) reported that there were no damages to its property, plant and 
equipment.   
 

Agriculture 
 
Preliminary figures from the Ministry of Agriculture indicated that total damage and loss to 
the agriculture sector was estimated at $576.5 million.  Crop damage accounted for $531.6 
million while damage to livestock was put at $32.4 million and greenhouses at $12.5 million. 
Damage to the infrastructure (farm roads) was estimated at $574.6 million. Some $22.0 
million was also allocated as relief assistance to small farmers and greenhouse growers. 
 
Some 40.0 per cent of banana production was affected, 26 greenhouses were damaged, and 
crops mainly affected included vegetables, condiments and banana/plantains4. Losses were 
highest in the parish of St. Elizabeth ($89.7 million) followed by Clarendon ($86.2 million) 
and St. Mary ($81.2 million).   
 
 

Tourism 
 
An initial damage assessment indicates that the preliminary cost of damage is put at $76.18 
billion and losses at $88.32 billion.  Damage within the tourism sector was greatest in Negril 
and the South Coast Resort Areas, Montego Bay, and Port Antonio.  There were also reports 
of various attractions island-wide being affected.  The most frequently reported type of 
damage related to buildings, boats and other vessels; extensive beach erosion; and extensive 
vegetative and landscape damage due to floods and heavy winds. 
 
 

 
 
 
 

                                                 

4 http://www.moa.gov.jm/news/ministry_helps_groups_affected_by_tsnicole.php 
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Education 
 
Total damage to educational institutions is estimated at $157 million, while losses amounted 
to $940 million, for a total of $1.10 billion. This represents 6.11 per cent of the damage to 
the social sector. Some 147 schools were damaged by the event with the main damage being 
leakage and flooding.  During the event attendance at schools was largely disrupted between 
September 28 and October 1, with all schools being declared closed on September 29.   
 

 
Health 

 
The Ministry of Health reported that 16 persons lost their lives as a result of the event, 14 of 
whom have been confirmed dead.  Among those who perished were six children between 0 
(newborn) and 14 years of age. Nine persons died by drowning and 10 by crush injury.  In 
addition, 42 persons (31 males and 11 females) with injuries related to the weather event 
were treated at hospitals since September 28, 2010. Nine of the injured were admitted to 
hospital.  The health sector sustained damage and losses to the tune of $270.0 million.  Four 
Health Centres were closed as a result of the weather conditions.  Two hundred and seventy-
nine of the 302 Health Centres were opened on Friday, October 1, 2010.  Of these, 231 
offered full services and 48 partial services. All 24 public hospitals and the University 
Hospital of the West Indies remained operational with one hospital ð the Spanish Town 
Hospital offering emergency services only.  Services at the National Public Health 
Laboratory and the National Blood Transfusion service were closed temporarily due to 
floods and leaks. 

 
 

Affected Population 
 

Approximately 18.7 per cent of the total population or 507,831 persons from 130 
communities were directly and indirectly affected by the natural disaster. Most of the 
affected communities were impacted by flooding. The impact of Tropical Storm Nicole and 
associated rains was felt throughout Jamaica but tremendous damage was sustained in the 
parishes along the southeast through to southwest corridor and southern sections of 
northern parishes. The parishes most affected included Hanover, Clarendon, KSA, 
Westmoreland, St. Catherine and St. Elizabeth which together accounted for 78.5 per cent of 
communities affected.  During the event there were up to 277 persons confirmed as being in 
shelters in St. Catherine, 228 in KSA and 49 in Westmoreland. 
 
Data on the directly affected population was generally not provided by gender. However, in 
terms of death and injuries, males fared worse than females.  Males accounted for 75% of 
mortality and 74% of the injured. It is known that males account for the majority of farmers 
and would account for the majority of the approximately 17,000 domestic crop farmers and 
1700 livestock farmers whose property crops and livestock were damaged. 
 
In the education sector, boys and girls at the early childhood, primary and secondary levels 
can be assumed to have been equally impacted as enrollment rates were relatively equal at 
these levels, with slightly higher number of boys at the secondary level. 
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Comparison of the most affected communities with the poverty map indicates that the 
communities were generally not located in the poorest areas.  There was, however, evidence 
that some communities such as Sandy Gully, are pockets of poverty within wealthier 
communities. 
 
A total of 2169 houses were assessed after the passage of Tropical Storm Nicole. Of these, 
474 (21.8 per cent) were severely damaged while 54 (2.5 per cent) were totally destroyed.  
Damage amounted to an estimated $274.3 million of which $75.6 million was the 
replacement cost for those totally destroyed units.  Westmoreland had the highest number of 
homes that were totally destroyed, and accounted for a third of the estimated replacement 
cost.  In terms of overall damage, the five most affected parishes in rank order are 
Westmoreland with 648 houses and 28.4 per cent of the reported cost of damage, KSA with 
261 (15.8 per cent), St. Catherine  - 209 (14.1 per cent),  St. Mary ð 27 (9.8 per cent) and St. 
Elizabeth  with 310 (7.9 per cent) as presented in Table 11.  Most of the damage to housing 
units was caused by flooding. 
 

Environment 
 
The entire island was enveloped by the intense showers of Tropical Storm Nicole. The 
continuous rains resulted in flooding, landslides and over flowing of rivers/gullies across the 
island resulting in the loss of lives and property and severe damage to the countryõs 
infrastructure. Data from the Water Resources Authority (WRA) indicated that some rivers 
experienced the highest flows on record. The torrential rainfall also resulted in pollution of 
the environment from runoff and spills from industrial facilities and sewage treatment 
plants, coastal erosion, sedimentation of coastal water bodies and accumulation of solid 
waste. There was also damage to vegetation in some areas, evidenced by uprooted trees. 

 
 

Emergency Operations 
 
Relief operations during and after the event included the airlifting of 300 relief packages to 
six marooned communities in the  parishes of St. Thomas, St. Catherine & KSA by the JDF.   
The Ministry of Health responded to 16 emergency requests and eight helicopter Casualty 
Evacuation (CASEVAC) flights were completed, with transportation of nine patients to 
hospital.  The Red Cross also provided relief supplies to 1,456 people in 7 communities.  
The total cost for emergency activities was estimated at approximately $48.9 million. This 
included $8.3 million and $10.0 million to cover emergency/humanitarian relief supplies of 
the ODPEM and the Red Cross respectively.  Another $0.65 million was spent on helicopter 
fuel for 18.5 hrs of helicopter flights, and fuel for four trips to carry paddle boats to Pedro 
River and Chigwell. 
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I.  INTROD UCTION  

A. Description of Events 

The Meteorological Phenomenon 

 

The formation of Tropical Storm Nicole which affected the island from September 28 ð 

October 1, 2010 was the culmination of a series of sequential weather events between 

September 22 and September 27. These weather events included:  

¶ significant moisture and broad cyclonic flow associated with Tropical Depression 

Matthew which continued to impact much of the western Caribbean producing 

strong showers and thunderstorms west of 78°W;  

¶  deep layer moisture across most of the Caribbean west of 67°W.  This was 

associated with monsoonal moisture from northern South America and the large 

scale cyclonic surface wind field from the remnant low center of  Tropical Storm 

Matthew; 

¶  an upper-level ridge axis that extended eastward to 14°N, 61°W over the remainder 

of the Caribbean basin.  This upper-level pattern provided a diffluent environment 

aloft and in turn supported the widespread showers and scattered thunderstorms 

noted on satellite imagery mostly located west of 64°W; and   

¶ a concentrated area of convective activity associated with a broad 1004 millibar low-

pressure centre over northern Belize near 18°N, 88°W.  Scattered moderate to strong 

convection was mostly located within 180 nautical miles of the centre and over 

interior portions of the Yucatan Peninsula. Global model guidance agreed on further 

organization of this broad area of low 

pressure over the western Caribbean.   

 

Based on radar reports of continuing showers and 

thunderstorms over Jamaica on September 26 and 

into September 27, with the low-pressure area 

drifting northward in the vicinity of the island, a 

Flash Flood Warning was issued at 1:00 p.m. Forecast Track for T.D. #16 at formation 
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Conditions were, at that time, favourable for gradual development into another tropical 

cyclone and rainfall was expected to continue over the island for another two days.  

Throughout the night, radar reports indicated that periods of heavy showers and 

thunderstorms affected all western, central and southeastern parishes.  These were forecast 

to continue during the day and for the next 2-3 days as Tropical Depression #16 (TD#16) 

formed west of the island.  Marine interests were advised to look out for above-normal wave 

heights, strong, gusty winds, showers and thunderstorms. 

 

On September 28, Tropical Depression #16 was the main feature across the north-western 

Caribbean generating numerous showers and scattered thunderstorms over much of the 

basin north of 12°N between 65°W and 89°W. This widespread area of convection was 

supported aloft by an anticyclonic circulation centred near 18°N, 75°W that extended an 

upper-level ridge axis southeast to north-eastern Venezuela near 10°N, 62°W.  As TD#16 

steered north-northeastward, 10-15 knot east-southeast trade winds were expected to resume 

over the basin east of 72°W with surface troughing forecast to drift over the western 

Caribbean between 80°W and 85°W through early Saturday.  

 

With the depression moving towards the 

north on September 28, rainfall continued 

across the country and was forecast to 

peak in intensity within the next 24 hours 

although continuing through to October 1.  

Strong winds and heavy rains associated 

with the depression were expected to 

occur òa couple hundred miles to the east 

and southeast of the centreó as it moved 

across Cuba.  By 5:00 a.m. the next day, September 29, the centre of the tropical cyclone 

emerged over the Straits of Florida, becoming Tropical Storm Nicole by 2:00 p.m. and 

dissipating by 5:00 p.m.  The broad band of showers and thunderstorms left behind, 

continued to produce gusty winds and heavy rainfall across Jamaica, forecast to continue for 

another two days.  The Flash Flood Warning was continued. 

 

T.S. Nicole Dissipated 
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On September 30, most parishes continued to experience scattered light to moderate and 

sometimes heavy showers and thunderstorms.  These, however, showed gradual reduction 

on October 1-3; hence the Flash Flood Warning was lifted at 5:00 p.m. on October 3.  The 

broad area of low-pressure had begun to drift northward and away from Jamaica. 

 

Radar Imagery: 

Jamaicaõs Doppler Weather Surveillance Radar was in active operation for most of the severe 

weather event, although removed from service from 9:00 p.m. on September 28 to 11:00 

a.m. on September 30, and again at 9:00 p.m. on September 30 to the end of the period due 

to power supply issues.  Figure 1 and Figure 2 display radar images showing the levels of 

rainfall impacting the island at the peak of the event on September 27 and 28.  Detailed radar 

images for the extent of the event can be found in Appendix A 

Figure 1: Radar Composite - Rainfall on September 27 and Affected Communities 

Source: Meteorological Service, Jamaica, ODPEM 
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The communities affected by flooding and landslides as displayed in Figures 1 and 2 are 

consistent with the areas which received heavy rainfall on the days indicated.  This covered 

mainly the western parishes of the island as well as Kingston and St. Andrew and parts of St. 

Thomas. 

Figure 2: Radar Composite - Rainfall on September 28 and Affected Communities 

 

  

Source: Meteorological Service, ODPEM 

 

There were three reported incidents of microburst in Savanna-la-Mar, Westmoreland, 

Mandeville and St. Elizabeth.  Microburst is a kind of severe weather condition, which 

develops as a column of dropping air. Microburst appears like a tornado and usually has 

wind speeds of 120.7km (75 miles) per hour. 
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Table 1: Wind Analysis 

Parish Station Day_26 
(knots) 

Highest Daily Wind 
(knots) 

Time of Strongest 
Gust (LST) 

St. Thomas Belvedere 2.2 18.3 0630 

Nutts River 1.7 11.3 0430 

Portland 
  
  

Happy Grove 4.4 21.7 0700 

Fair Prospect 4.1 18.3 0600 
C.A.S.E 3.7 17.4 1430 

Kingston Norman Manley 
International Airport 

8.3 23.3 0558 

     

Parish Station Day_27 
(knots) 

Highest Daily Wind 
(knots) 

Time of Strongest 
Gust (LST) 

St. Thomas Belvedere 2.2 23.5 1145 

Nutts River 1.4 18.3 1200 

Portland Happy Grove 4.0 20 2400 

Fair Prospect 3.0 17.4 1100 

C.A.S.E 2.6 16.5 1300 
Kingston Norman Manley 

International Airport 
5.4 15.2 0318 

     

Parish Station Day_28 
(knots) 

Highest Daily Wind 
(knots) 

Time of Strongest 
Gust (LST) 

St. Thomas Belvedere 3.0 20.9 0930 

Nutts River 1.9 23.5 2300 

Portland Happy Grove 4.9 24.3 1130 

Fair Prospect 3.4 20.9 1030 

C.A.S.E 1.2 6.1 0730 

Kingston Norman Manley 
International Airport 

7.6 25.9 2316 

 

Parish Station Day_29 
(knots) 

Highest Daily Wind 
(knots) 

Time of Strongest 
Gust (LST) 

St. Thomas Belvedere 8.8 36.5 0700 

Nutts River 4.6 31.3 0530 

Portland Happy Grove 7.9 32.2 1000 

Fair Prospect 5.9 29.6 1430 

C.A.S.E 3.8 20.9 1700 

Kingston Norman Manley 
International Airport 

14.1 36.5 1002 

     

Parish Station Day_30 
(knots) 

Highest Daily Wind 
(knots) 

Time of Strongest 
Gust (LST) 

St. Thomas Belvedere 1.2 13.9 1215 

Nutts River 0.4 8.7 1630 

Portland Happy Grove 4.8 19.1 1630 

Fair Prospect 2.3 19.1 1000 

C.A.S.E 2.5 13.9 0700 

Kingston Norman Manley 
International Airport 

3.5 10.3 1659 
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Rainfall Analysis 

The monthly average rainfall for the island for September was 272 per cent above the 

normal (30-year mean from 1971-2000). As a whole, rainfall for the island exceeded the 30-

year mean figure for the month. The parish rainfall analysis figures indicate that every parish 

recorded above normal rainfall for the month5  (Figure 3). St. Ann recorded the highest 

percentage of mean with 453 per cent or 468mm. See Appendix B for a breakdown of 

rainfall by parish. The excessive rainfall prior to and during the event contributed to the high 

incidence of flooding.  

Figure 3: Island Rainfall: Tropical Storm Nicole 

 

 

The Mount Peto station in Hanover recorded the highest rainfall volume of 307.8 mm in a 

single day and a total volume of 608.7 mm of rainfall over the 5-day period.  Figure 3 gives 

the percentage of the 30-year mean by station. The following stations recorded 250 per cent 

or higher of the 30-year mean over the four day period:  

                                                 

5 Preliminary Monthly Rainfall Summary for September 2010, Meteorological Service, Jamaica    
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Å Clarendon - Grimmith recorded 342 per cent, Monymusk 317 per cent.   

Å KSA -  Mavis Bank 253 per cent, Newcastle 265 per cent, Palisadoes 296 per cent, 

Seaview 261 per cent and Waterloo 260 per cent .  

Å Manchester ð Manchester Pastures 302 per cent, Marshall Pen- Sutton 281 per 

cent,  

Spur Tree 268 per cent.  

Å St. Catherine ð Bois Content 250 per cent.  

Å St. Mary ð Boscobel 257 per cent, Hampstead 254 per cent.  

Å Westmoreland ð Barham 263 per cent, Masemure 260 per cent and Shrewsbury 272 

per cent. 

Figure 4: Percentage Mean Island Rainfall: Tropical Storm Nicole 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Table 2 shows rainfall amounts collected at select rainfall stations across the island covering 

the period September 26 ð 30, 2010.   
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Table 2: Rainfall Volume (mm) in selected stations, September 26-30 

Parish Station Sep-26 Sep-27 Sep-28 Sep-29 Sep-30 Total 

St. Thomas Belvedere 22.4 21.2 69.6 76.6 25.6 215.4 

Nutts River 43.6 23.2 66.4 134.2 36.2 303.6 

Portland Happy Grove  14.6 2.8 66 126.6 16.4 226.4 

Fair Prospect 8.6 0.6 45.2 192.8 18 265.2 

C.A.S.E 3.4 6.8 0.2 7.8 31.6 49.8 

St. Catherine Worthy Park 14.5 30 132 125 6.5 308 

Swansea 14 36 233 175 7.5 465.5 

Charm Hole 17 22 160 180 8 387 

Tulloch Estates 18.8 13.6 218.2 141.5 8.9 401 

Kingston Palisadoes 30.4 26.2 211.5 150.6 3.5 422.2 

Clarendon *Beckford Kraal 30.5 90 248 241.5 16 626 

Mason River 9.4 40.8 227 180 13.9 471.1 

St. James *Sangster Int'l  

Airport 

2.4 14.3 146.6 114.8 9.8 287.9 

Green Pond 19.8 13.6 155.6 105.6 14 308.6 

St. Elizabeth Appleton 15.6 20.9 177.7 141.3 115.7 471.2 

*Holland 10.9 41.4 238.8 175.3 31.4 497.8 

Hanover Cacoon Castle 0 43.8 164.3 156.5 18.3 382.9 

Shettlewood 6.5 52 114.4 199.6 1.4 373.9 

Sandy Bay (Tryall) 0 89.1 168.2 53 42.2 352.5 

Mount Peto 10.3 73 307.8 189.3 28.3 608.7 

Manchester J. J. Gagnon 9.5 21.8 19.8 141.4 97.1 289.6 

Craighead 40 65 110 158 107 480 

Marshall Pen 37.1 51.2 276.9 271.2 25.6 662 

Westmoreland Negril Point L/H 12.7 102.9 165.1 97.8 100.1 478.6 

NOTE:   Stations marked with an asterisk (*) are those where the one-day maximum exceeds that stationõs 30-year mean (1971-

2000) rainfall for September.  
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The National Aeronautics and Space Administration (NASA) reported that the highest 

rainfall totals associated with the system was over Jamaica where upwards of 550 mm (~22 

inches) of rain fell as a result of Tropical Storm Nicole's interaction with the island's terrain6 

(Figure 5). 

 

Figure 5: Rainfall Accumulation September 24 ð October 1, 2010 

Source: NASA,  

 

B. Emergency Actions and Expenditure 

 

At the start of the event, all emergency centres were activated. This included the National 

Emergency Operations Centre, all Parish Emergency Operations Centre and the Tourism 

Emergency Operations Centre. On September 29, an aerial reconnaissance was conducted 

by the Prime Minister and other key disaster management personnel.  The Jamaica Defense 

Force (JDF) airlifted 300 relief packages to six marooned communities in the parishes of St. 

Thomas, St. Catherine and Kingston and St. Andrew (KSA) as well as the medical 

evacuation of a pregnant mother.   Four boats were sent to Chigwell and one to Pedro River. 

No evacuations were conducted, however, as residents refused to leave their communities. 

 

Other critical actions included the evacuation of students from Sandy Park Basic School, and 

four persons in Westmoreland, Riverside Drive, Havendale, New Haven and Sterling Castle 

in St. Andrew by the Jamaica Fire Brigade. The Ministry of Health (MOH) responded to 16 

                                                 

6 http://www.nasa.gov/mission_pages/hurricanes/archives/2010/h2010_Nicole.html 
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Figure 1.0: Shelter Status Sept. 29. 2010 - Oct 05, 2010
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emergency requests and eight helicopter Casualty Evacuation (CASEVAC) flights were 

completed, with transportation of nine patients to hospital. The Red Cross provided relief 

supplies and food packages to 1,456 people in seven communities.   

 

A total of 27 shelters were opened across the island housing 532 persons.  At the peak of the 

event, some 457 persons had sought refuge in 11 shelters in seven parishes.  As at October 

5, 2010, a total of 114 persons remained in 6 shelters in Kingston, St. James and St. 

Catherine (See Figure 6).  

 

Figure 6: Status of Shelters Sept 29 ð October 5, 2010 

 

 

 

 

 

 

 

 

 

 

 

 

The total cost for emergency activities following Tropical Storm Nicole was estimated at 

approximately $48.9 million. This included $ 8.3 million and $10 million to cover 

emergency/humanitarian relief supplies of the ODPEM and the Red Cross respectively.  

Another $0.65 million was spent on helicopter fuel for 18.5 hrs of helicopter flights, and fuel 

for four trips to carry paddle boats to Pedro River and Chigwell. The Jamaica Red Cross also 

stated that some of the funds will be used to support the Ministry of Healthõs Dengue 

Emergency Programme and to purchase the chemical, Malathion used to destroy Aedes 

aegypti mosquitoes breeding sites that may be prevalent in some areas.  
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In the aftermath of the event, the Government allocated $30 million to be shared by the 14 

local authorities to undertake much needed drain cleaning and vector control activities 

islandwide. Each Council would receive $1 to $3 million towards drain cleaning; some 

received $200,000 while others received $500,000 for vector control7.  

C. Affected Population 

The estimated population during the period of the flood rains was 2.7 million.  As at 

October 5, 2010 approximately 18.7 per cent of the total population or some 507,831 

persons from 130 communities were directly and indirectly affected by the natural disaster. 

Most of the affected communities were impacted by flooding (See Table 3 and Table 4).   

 

Table 3: Estimated Affected Population Due To Heavy Rainfall and Flooding from 

Tropical Storm Nicole (As reported to the ODPEMõs NEOC) 

Source: Economic and Social Survey Jamaica 2009 

Note: Population Projection by the Social Policy, Planning and Research Division, PIOJ. 

Estimated population affected during Tropical Storm Nicole data based on assessment from the Office of Disaster Preparedness and Emergency 

Management (ODPEM) and Ministry of Labour and Social Security (MLSS) and using community data from 2001 Poverty Map. 

                                                 

7 http://rjrnewsonline.com/news/local/30m-islandwide-drain-cleaning-vector-control 

 End of Year 

Population 

2006 

% End of 

Year 

Population  

2007 

% End of Year 

Population 

2008 

% End of 

Year 

Population  

2009 

% Projected Population 

At the time of TS 

Nicole 

 (September 28- 

October 1, 2010) 

Estimated Population 

Affected during 

Tropical Storm Nicole 

Jamaica 2,669,500 100.0 2,682,100 100.0 2,692,400 100.0 2,698,800 100.0 2,708,813 507,831 

Kingston and 

St. Andrew 

660,600 24.7 663,600 24.7 666,200 24.7 667,800 24.7 670,278 94,609 

St. Thomas 93,400 3.5 93,900 3.5 94,300 3.5 94,500 3.5 94,851 9,853 

Portland 81,500 3.1 81,900 3.1 82,300 3.1 82,400 3.1 82,706 390 

St. Mary 113,400 4.3 113,900 4.2 114,300 4.2 114,600 4.2 115,025 9,556 

St. Ann 172,000 6.4 172,800 6.4 173,400 6.4 173,800 6.4 174,445 14,892 

Trelawny 75,000 2.8 75,300 2.8 75,600 2.8 75,800 2.8 76,081 6,078 

St. James 182,800 6.8 183,700 6.9 184,400 6.9 184,900 6.9 185,586 36,489 

Hanover 69,300 2.6 69,600 2.6 69,900 2.6 70,100 2.6 70,360 32,057 

Westmoreland 143,800 5.4 144,400 5.4 145,000 5.4 145,300 5.4 145,839 36,858 

St. Elizabeth 149,800 5.6 150,600 5.6 151,100 5.6 151,500 5.6 152,062 33,879 

Manchester 189,300 7.1 190,200 7.1 190,900 7.1 191,400 7.1 192,110 7,770 

Clarendon 244,400 9.2 245,600 9.2 246,500 9.2 247,100 9.2 248,017 46,630 

St. Catherine 494,200 18.5 496,600 18.5 498,500 18.5 499,600 18.5 501,454 178,769 



 12 

 

Table 4: Hazards Experienced and Affected Communities  

 

 

 

 

 

 

 

  

 

Affected persons lost homes and property due to flooding and landslides as well as a freak 

storms. Some residents lost livelihoods or had their livelihood interrupted.  Many of these 

persons were in the agricultural sector and were banana, vegetable and livestock farmers. 

 

Severely Affected Communities 

The impact of Tropical Storm Nicole and associated rains was felt throughout Jamaica but 

tremendous damage was sustained in the parishes along the southeast through to southwest 

corridor and southern sections of northern parishes. The level of flooding or damage 

sustained in the impacted areas appears to have been directly related to the geomorphology, 

location and the nature of development undertaken in these areas. The areas affected were 

either located on alluvial fans, at the base of mountains (where the denuded hillsides lead to 

debris flows) or in karst terrain.  The communities listed in Table 5 were the worst affected. 

Hazard No. of Communities 

Flooding 103 

Freak Storm 2 

Landslide 19 

Storm Surge 1 

Wind damage 3 

Multiple (Flooding & Landslide) 2 

Total 130 

Source: ODPEM NEOC 
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Table 5: Communities Worst Affected by Tropical Storm Nicole 

St. Andrew - Hope 

River Valley 

Westmoreland St. Elizabeth St. Ann Hanover 

Kintyre Savanna-la-mar New River Pedro River Chigwell 

Hope Tavern Llandilo Luana   

August Town Little London Black River   

 Albany Bamboo Avenue   

 Big Bridge Treasure Beach   

 McNeil Lands Burnt Savannah   

Source: Declaration of Disaster Areas -Information Note Prepared for the Office of the Prime Minister 

 

The parishes most affected include Hanover, Clarendon, KSA, Westmoreland, St. Catherine 

and St. Elizabeth which together accounted for 78.5 per cent of communities affected (Table 

6, Figure 7 and 8).  

 

 During the event there were up to 277 persons confirmed as being in shelters in St. 

Catherine, 228 in KSA and 49 in Westmoreland8.  Despite the high number of reported 

                                                 

8 Shelter population is migratory so numbers may fluctuate from day to day 

Major landslide on the Maggotty main road, St. Elizabeth 

Inundated house in Wilton, St. Elizabeth in which a 

senior citizen was trapped for four days 
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communities affected in Hanover, Clarendon and St. Elizabeth, no shelters were activated in 

these parishes.  The shelters in these parishes were on standby to receive residents who 

instead opted to stay with relatives and/or friends.  

 

Table 6: Number of Communities Affected by Parish (as reported to the NEOC) 

Parish Number of 

Communities Affected 

Hanover 20 

Clarendon 19 

KSA 19 

Westmoreland 17 

St. Catherine 14 

St. Elizabeth 13 

St. James 10 

Manchester 5 

St. Thomas 5 

St. Ann 4 

St. Mary 2 

Trelawny 2 

TOTAL  130 

  Source: ODPEM  

 

On October 1, 2010, the ODPEM recommended that the communities of New River, 

Kintyre, Tavern, Big Bridge, Little London and McNielõs Land, Hope Tavern, August Town, 

River View, Bedward Gardens, Gold Smith Villa be declared as disaster areas and that 

measures be instituted to facilitate immediate actions to address the priorities of vector 

control, water and sanitation, re-housing or relocation of affected communities, livelihood 

reinstatement infrastructure replacement or flood control measures.   
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The entrance to the Apple Valley Park and Farm (left) and the shops along the Maggotty River (right) were inundated when 

the river overflowed its banks. 
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Figure 7: Levels of Damage to Houses Critically Affected by Tropical Storm Nicole - Westmoreland 
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Figure 8: Areas Critically Affected  by Tropical Storm Nicole ð Westmoreland 
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Poverty 

Generally, there is a direct relationship between the extent of disaster impact and the poverty 

status of residents, with the poor being more likely to be severely impacted than their 

wealthier counterparts. The prevalence of poverty for Jamaica in 2007 was 9.9 per cent 

(JSLC 2007).  The majority of persons (71.3 per cent) classified as poor were located in the 

Rural Areas which account for 48 per cent of the total population.  The areas most affected 

by the event were located in rural areas and this could suggest that those most severely 

affected were the poor.  To examine this assumption, the areas most affected were overlaid 

on the most recent Poverty Maps. (See Figure 9 which displays the geographic distribution 

of poverty using the latest poverty maps). The analysis suggests that with the exception of a 

few communities, the areas most impacted by the storm were not among the poorest.   

However, the vulnerability of these communities may be due to their location in areas 

susceptible to landslides and flooding, and in some cases, they represent pockets of poverty 

in areas indicated as having low percentages of persons below the poverty line. 
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Figure 9: Communities Affected by TS Nicole and Geographic Distribution of 

Poverty 

  

 

D. Impact on Livelihoods and Women and Children 

 The main impact of the tropical storm on livelihoods was on small farmers, persons in 

farming communities, greenhouse farmers and persons involved in related economic 

activities.  Some 16,895 food crop farmers and 1,681 livestock farmers were negatively 

impacted. 

 

 

Source: PIOJ, ODPEM 
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E. Casualties 

Sixteen persons reportedly lost their lives as a result of the event, 14 of whom have been 

confirmed dead.  Among those who perished were six children between 0 (newborn) and 14 

years of age (Table 7). Nine persons died by drowning and 10 by crush injury.   

Table 7: Summary of Deaths Related to Tropical Storm Nicole 

Parish Age Gender Status 

KSA 14 M Confirmed  

KSA 42 M Confirmed  

KSA 34 F Confirmed  

KSA 4 M Confirmed  

KSA 6 F Confirmed  

KSA 61 M Confirmed  

KSA 49 M Confirmed  

KSA 55 M Confirmed  

KSA 29 M Confirmed  

KSA ~ 60 M Confirmed  

KSA 11 F Missing 

St. Catherine 5 F Confirmed  

St. Catherine 81 M Missing 

Clarendon Newborn M Confirmed9 

St. Elizabeth 68 M Confirmed  

Westmoreland 68 M Confirmed  

  Source: Ministry of Health  

 

Among those who died, were six persons in Sandy Park, St. Andrew, whose two-bedroom 

house collapsed into the Sandy Gully, and three men who were crushed to death when a 

retaining wall collapsed on the shed in which they were sleeping in Norbrook Heights. A 

five-year old girl also lost her life when a tree fell on the house where she was sleeping in 

Christian Pen, St. Catherine.  In addition, 42 persons (31 males and 11 females) with injuries 

                                                 

9 The death of the newborn was indirectly related to the disaster.  
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related to the weather event were treated at hospitals since September 28, 2010. Nine of the 

injured were admitted to hospital.   Three persons sustained injuries when their vehicle 

overturned on the Toll Road near Hill Run, St Catherine while five persons were injured 

during the microburst episode in Savanna-la-Mar, Westmoreland.  As at October 3, 2010, 

two persons were still reported missing ð an 11 year old from Sandy Park, Kingston and St. 

Andrew and an 81 year old from Riversdale, St. Catherine.  Males suffered the brunt of 

injury and death accounting for 75 per cent of the deceased and 74 per cent of the injured. 
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II.  SOCIAL SECTORS 

 

The heavy rains which accompanied Tropical Depression # 16 and Tropical Storm Nicole 

had adverse effects on the lives of the Jamaican population.  Damage and losses to the social 

sectors amounted to $1.64 billion or 8.0 per cent of the total cost of the impact of the event 

(Table 8).  

 

Table 8: Summary of Damage and Loss to the Social Sector 

Sector Damage ($ million) Loss ($ million) TOTAL  

Housing 274.3 - 274.3 

Education 157 940 1480 

Health 270.4 - 270.36 

TOTAL 701.7 940 1641.7 

 

The following outlines the cost of damage across various social sectors. 

 

A. Housing 

 

As at October 20, a total of 2169 houses were assessed after the passage of Tropical Storm 

Nicole. Of these, 474 (21.8 per cent) were severely damaged while 54 (2.5 per cent) were 

totally destroyed.  Damage amounted to an estimated $274.3 million of which $75.6 million 

was the replacement cost for those totally destroyed units.  Westmoreland had the highest 

number of homes that were totally destroyed, and account for a third of the estimated 

replacement cost.  In terms of overall damage, the five most affected parishes in rank order 

are Westmoreland with 648 houses and 28.4 per cent of the reported cost of damage, KSA 

with 261 (15.8 per cent), St. Catherine  - 209 (14.1 per cent),  St. Mary ð 27 (9.8 per cent) and 

St. Elizabeth  with 310 (7.9 per cent) as presented in Table 9.  Most of the damage to 

housing units was caused by flooding. 
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At the time of the event, the predominant dwelling type in Jamaica was Separate House, 

Detached -80.6 per cent (Jamaica Survey of Living Conditions, 2007).  This was the most 

common dwelling type in all areas, accounting for 92.2 and 83.4 per cent respectively, in 

Rural Areas and Other Towns compared with 63.4 per cent in the KMA.  The housing 

structures are relatively strong with 66.6 per cent of dwellings having outer walls built with 

Block and Steel. The other main building materials were Wood (22.8 per cent) and Concrete 

Nog (8.6 per cent).  In the Rural Areas, some 59.8 per cent of Jamaican households own 

their homes with the Rural Areas accounting for the largest proportion of households living 

in owner occupied dwelling (67.9 per cent), while Other Towns and the KMA accounted for 

63.6 and 46.7 per cent respectively.     

 

Table 9: Summary of Damage to the Housing Sector as at October 20, 201010 

Parish Totally 
destroyed 

Cost $ 
(million)  

Severely 
Damaged 

Cost $ 
(million)  

Minor 
damage 

Cost $ 
(million)  

Total 
Impacted 

Total 
Cost 

KSA 9 12.6 81 28.4 68 2.4 261 43.4 

St. Catherine 6 8.4 75 26.3 115 4.0 209 38.8 

Clarendon 3 4.2 26 9.1 30 1.1 144 14.4 

Manchester   0 12 4.2 18 0.6 30 4.8 

St. Elizabeth 3 4.2 41 14.4 85 3.0 310 21.6 

Westmoreland 18 25.2 121 42.5 291 10.2 648 77.9 

Hanover 2 2.8 9 3.2 48 1.7 75 7.6 

St. James   0 43 15.1 93 3.3 238 18.3 

Trelawny 1 1.4 9 3.2 7 0.2 17 4.8 

St. Mary 6 8.4 38 13.3 151 5.3 195 27.0 

Portland 5 7 1 0.4   0.0 6 7.4 

St. Thomas 1 1.4 18 6.3 17 0.6 36 8.3 

TOTAL  54 75.6 474 166.4 923 32.3 2169 274.3 

Source: MLSS and derived from Master Builders construction rates 

                                                 

10 Based on the varying quality of housing, calculations were based on the following assumptions: 

1.        A 12x18 feet starter house (concrete) is $6 500 per square foot totaling $1,404,000 

2.        Repairing minor damage = 2.5% of the cost of the building 

Repairing major damage (an entire roof) = 25% of the cost of the building 

Approximate cost of constructing home (per sq.ft) based on information received from Master Builders 

Association 
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B. Education 

Total damage to educational institutions is estimated at $157 million, while losses amounted 

to $940 million, for a total of $1.10 billion. This represents 6.11 per cent of the damage to 

the social sector (Table 10).  Some 147 schools were damaged by the event with the main 

damage being leakage and flooding (Figure 10). Several schools also suffered loss of access 

to electricity and inaccessibility due to impassable roads.  A total of 144 institutions required 

repair. 

 

Table 10: Damage and Losses to Education by Region 

Region Total ($ million)  

Damage  

($ million)  Loss ($ million) 

1 112 15 97 

2 169 13 156 

3 106 18 88 

4 327 31 296 

5 159 25 134 

6 224 55 169 

TOTAL  1097 157 940 

Source: Ministry of Education 
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Figure 10: Damage to Educational Institutions  

 
Source: Ministry of Education 
 

Primary schools were most affected by the event accounting for 44.2 per cent of the total 

number of schools impacted (Table 11).  A total of 35 high schools and 32 All Age schools 

were also impacted by the event.  The most affected region was Region 6 which covers the 

parishes of Clarendon and St. Catherine with 55 institutions damaged (Figure 11). 

 

Table 11: Damage to Educational Institutions by Type of Institution 

Parish Infant Primary Primary and 
Junior High 

All Age High/Technical 
High  

Special 
Education/Other  

Total 

St Andrew   9 1   2 1 13 

St. Thomas       2 1   3 

Portland         2   2 

St. Mary   3   1 4   8 

St. Ann 1 6   8 1   16 

Trelawny   2         2 

St. James   4 2 2 1   9 

Hanover       1   1 2 

Westmoreland   5 4 3     12 

Manchester   11   3 1   15 

St. Elizabeth   8   2     10 

Clarendon 1 7 1 7 9   25 

St. Catherine   10 2 3 14 1 30 

TOTAL  2 65 10 32 35 3 147 

Source: Ministry of Education 
*Includes Youth Development Institutions 
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Figure 11: Institutions Affected by Region 

 
Source: Ministry of Education 
 

During the event attendance at schools was largely disrupted, with all schools being declared 

closed on September 29. With the official closing of schools and educational institutions 

approximately 880 000 students and over 25 000 teachers experienced loss of a dayõs 

education contact time.  These estimates were based on enrollment of the school age 

population (3 to 24 years) during the 2008/ 09 academic year11.  As at October 5, the Ministry 

of Education reported that while affected schools had to undertake extensive cleaning 

activities, most schools had resumed normal schedules. The school year was extended by 

one day to compensate for the lost classroom time as a result of the event. 

 

 

 

 

 

                                                 

11 ESSJ 2009 
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C. Public Buildings 

 

a) Correctional Facilities  

Damage to correctional facilities was minimal with the main complaint from most 

locations being the leakage of roofs.  The perimeter fence of the Horizon Park 

facility in Spanish Town, St. Catherine was damaged by water from a gully which 

overflowed its banks.  Sections of the compound were also flooded.   

 

b) Heritage Sites 

None of the sites under the proprietorship of the Jamaica National Heritage Trust 

(JNHT) sustained any damage. However, the historic Savanna-la-Mar Baptist Church 

in Westmoreland, built in 1829, was completely destroyed by a micorburst, which hit 

the town on September 29.  

 

d) Post Offices 

There was no infrastructural damage 

to Post Offices across the island but 

some post offices experienced leaking 

as a result of previous damage.   The 

Magotty Post Office was flooded as it 

is in close proximity to the Maggotty 

River which overflowed its banks.  

Additionally, Green Hill was cut off 

from vehicular traffic, as the road 

leading there was eroded. 

 

 

 

 

 

Flooded Maggotty Post Office  




























































































