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CARIBBEAN ð Tropical Cyclone  MATTHEW 

GDACS ð Tropical Cyclone RED ALERT  

 
Figure 1  ïTropical Cyclone MATTHEW  

EXECUTIVE SUMMARY  
MATTHEW  formed  over the Atl antic Ocean  on 28 September, close to the south -eastern 

Caribbean island of B arbados , and it started mov ing  west, slightly strengthening. It moved 

throughout  the Windward Islands  (southern Lesser Antilles) in the evening of 28 September,  

as a Tropical Stor m,  then  it continued heading west over the Caribbean Sea , strengthening  

into a Hurricane . On 30  September , at 09: 00 UTC it had max. sustained winds of 157  km/h  

(Category 2 Hurricane ) and its center was located approx. 86 0 km south -east of Kingston 

(Jamaica )  and 560  km south -east of Port au Prince (Haiti).   

Over the next 24 h, i t is forecast to move west over the Caribbean Sea, strengthening  and  

becoming a Major Hurricane . According to the forecasting data of 30 Sep  09:00 UTC , it could 

reach  Jamaica on 3 Oct ober, possibly as a Category 3 Hurricane,  however the uncertainty  of 

the forecast  track/intensity is still high .  According to this forecast, strong winds , he avy 

rainfall  and storm surge could  affect Jamaica , Haiti , Cuba , Dominican Republic , and the 

Bahamas  on 1-6 October.  

The Joint Research Centre (JRC) is following the event through the information automatically 

collected and analysed in the Global Disasters Alerts and Coordination System (GDACS).  The 

classification for this event is Red  for the wind impac t in Jamaica, C uba  and  Bahamas  as a 

consequence of the strong winds, population affected and vulnerability of the country.  
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1.  SITUATION OVERVIEW 

Meteorological Situation :  

A tropical wave located between the Lesser Antilles Islands and the coast of Africa wa s 

designated by NOAA National Hurricane Center (NHC), as Invest 97L on 25 September. This 

system moved towards the Lesser Antilles in the following days, and then it developed into the 

Tropical Storm  MATTHEW on 28 September, close to the to the south -easte rn Caribbean 

island of Barbados ( Windward Islands , southern Lesser Antilles) . After it formed,  it started 

moving west and it passed between the  St. Vincent and St. Lucia island s in the evening (UTC) 

of  28 September , as a Tropical Storm,  then  it continued h eading west, over the Caribbean Sea.  

On 30  September, at 0 9.00 UTC it had max. sustained winds of 157 km/h (Category 2 

Hurricane) and its center was located approx. 900 km south -east of Kingston (Jamaica) and 

600 km south -east of Port au Prince (Haiti) , see figure below . 

Over the next 24  h, it is forecast to continue moving west  over the Caribbean Sea, 

strengthening  into a Major Hurricane 1. I t may start turning north -northwest on 1 October and 

reach  Jamaica on 3 October, possibly as a Category 3 Hurricane.  However the uncertainty of 

the forecast track/intensity is still very high ( see next page ).  

According to the forecast of 30  September , 0 9:00 UTC, strong winds , heavy rains  (with the 

risk of flash floods and landslides)  could affect Jamaica, Haiti ,  Dominic an Republic , Cuba and 

the Bahamas  on 1 -6 October.   

More information on the impact and GDACS alerts are provided in the next Section.  

 

 

Figure 2  -  The map shows the Track of Tropical Cyclone MATTHEW, the areas affected by tropical  storm 
strength winds (green), 93 km/h winds (orange), Hurricane wind strengths, > 120 km/h (red).  

 

 

                                                 

1 Major Hurricane: Hurricanes reaching Category 3 and higher are considered major hurricanes 

because of their potential for significant loss of life and damage  (see NOAA website) .  
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Uncertainty forecast track/intensity:  

According to the last forecast, TC MATTHEW could reach Jamaica  on 3 October as a Category 3 

Hurricane, h owever t he un certainty of the forecast track  and intensity is still  very  high . It could 

also pass close to Haiti on 3 October and reach Cuba on 4 October.  The TC MATTHEWôs Track 

and  m ax. sustained winds , according to different models  are shown in the  Figure s below.   

 

Figure 3  -  TC METTHEWôs Track 

(source: NOAA -HWRF, http://www.emc.ncep.noaa.gov/gc_wmb/vxt/HWRF/ )  

 

 

Figure 4  -  TC max. 1 -min sustained winds, a ccording to different models.  
(source: NOAA -HWRF, http://www.emc.ncep.noaa.gov/gc_wmb/vxt/HWRF/ )  

http://www.emc.ncep.noaa.gov/gc_wmb/vxt/HWRF/
http://www.emc.ncep.noaa.gov/gc_wmb/vxt/HWRF/
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Warnings in effect  (NOAA - NHC) :  

As of 30  September  12 :00 UTC , there were th e following warnings /w atches  in effect:  

A Tropical Storm Wa tch  is in effect for :  

* Aruba  

* Colombia/Venezuela border to Riohacha  

 

 

Figure 5  -  Warnings in effect (NOAA -NHC) , as of 30 September 12:00 UTC  
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2.  JRC INVOLVEMENT 
JRC is responsible for the operation of GDACS, www.gdacs.org  that plays a major role in 

alerting the international commun ity to humanitarian emergencies during natural disasters. 

The alerts of GDACS (Green, Orange, Red) are elaborated based on the severity of the event, 

the population involved and the vulnerability of the countries  (see Table 1) . GDACS also sends 

e-mail and SMS alerts to subscribed recipients.   

The JRC is closely following this event because  of the strength  of this Tropical Cyclone, the 

heavy rainfall that it could produce and the vulnerability of the countries potent ially affected .  

 

GDACS - Event alert  

On 30 September morning, GDACS has issued a RED  alert  ( for high winds) for this event in  

Jamaica, Cuba and the Baha mas  on  3 October  ( intense Hurricane and large number of 

people affected ). The possible impact due to w inds, storm surge and rains are shown below, 

while t he automatic GDACS report for  TC MATTHEW can be found at this address: 

http://www.gdacs.org/report.aspx?name=MATTHEW .     

 

WINDS  

Past impact :  

Over the last 24 -48  h, M ATTHEW has already affected the southern islands of the Lesser 

Antilles with strong winds (Tropical S torm intensity , max. sustained winds of 90 -95 Km/h ), 

causing damage , killing one person  in St. Vincent  and injuring another three  in Martinique . 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6  -  Wind impact of TC MATTHEW in the Lesser Antilles  

 

http://www.gdacs.org/
http://www.gdacs.org/report.aspx?name=MATTHEW
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Forecast:  

Over the next few days it is forecast to move over the Caribbean Sea, significantly 

strengthening and it could approach  Jamaica  on 3 October , as a Category 3 Hurricane  with 

max. sustained winds of 190 - 200  km/h , with wind gusts up to 240 -250 km/h . Strong 

winds may also affect western Haiti and south -eastern  Cuba on 3 -4 October.  

 

 

Figure 7  -  Areas affected b y Hurricane wind strengths (> 120 km/h, red areas), 93 -120 km/h winds 
(orange), 64 -93 km/h winds (green areas).  

 

 

The GDACS alert level for winds is RED,  with in total 3. 38  million people  possibly affected  

by winds more than 120 km/h (i.e. Hurricane - force  winds). The GDACS current impact 

estimation is shown below and the Event time line in the figure below:  

 

Figure 8  -  GDACS current impact estimation (as of Advisory 9, 30 September 9:00 UTC). The maximum 

wind speed mentioned is th e max. reached on 03 October, 6:00 UTC.  
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Figure 9  -  GDACS Alert for Tropical Cyclone MATTHEW (as of Advisory 9, 30  Sep  9:00 UTC) -  Event Time 

Line (the Alert levels and population estimates are related to the area from a point to the next, the 
Category is based on the Saffir Simpson Hurricane Scale, http://www.nhc.noaa.gov/aboutsshws.php ).  

 

http://www.nhc.noaa.gov/aboutsshws.php
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RAINFALL  

Past impact:  

Heavy rain s,  due to the passage of TC MATTHEW , have already affected several islands of the 

Lesser Antilles over the last 48h, causing damage , ki lling one person in St. Vincent and 

injuring another three in Martinique.  

 

Figure 10  ï Accum . rainfall over the last 3 days due to TC MATTHEW  (source: NASA -GPM) 

FORECAST: 

Over the next few days it could still produce very heavy rains  (locally total acc. > 500 mm)  

over the areas along its path , in particular over Jamaica , south -western Haiti , Cuba  and the 

Bahamas  over 1 -5 Oct . The total accumulati on rainfall forecast over 30 Sep ï 5 Oct , 

according to the data of NOAA HWRF  (as   of 30 Sep, 0:00 UTC )  is shown  in the figure below .  

Note:  One of the  major risk for Haiti  is related to the heavy rainfall  with the risk of 

subsequent risk of flash floods .  

 

Heavy rains could also affect Aruba, Bonaire, Curacao, the coasts of Colombia and Venezuela 

on 1 -2 October.  

 

 

Figure 11  -  Total Accumulation rainfall forecast on 30 Sep ï 5 Oct, due to  the passage of  TC MATTHEW 
(data source:  NOAA HWRF, 30 Sep, 00:00 UTC )  
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STORM SURGE  

JRC storm surge  calculations  

JRC HyFlux2 calculations (using as input the data of  the bulletin of  30 Sep 09:00 UTC )  

estimated  a possible  max of  storm surge  of :  

¶ < 0.5  m  Jamaica, Cuba  and Haiti  on 3-4 October , but  thes e values could still change 

due to the track/intensity uncertainty . Moreover the JRC storm surge calculations 

donôt include wave, tide and river effects. 

 

The JRC storm surge calculations are shown in the figure  and in the table  below.   

It is important to note that in the area of a delta river, the storm surge may be higher. The 

torrential rains that may affect the mountains areas during the passage of a Tropical Cyclone 

may increase the river flow and its outflow  could be blocked by the incoming storm surg e. This 

could create floods in the surrounding areas of the cities close to a delta river.  

 

  

Figure 12  ï On the left: JRC Storm Surge Max. Height , green line: < 1 m . Blue points: sea level 
buoys/dart.  On the right: Table includ ing the l ocations potentially affected by a storm surge of < 0.5m . 
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3.  POPULATION ALONG THE TCõS TRACK  
 

 

Figure 13  -  Track of  TC METTHEW and population of the potential affected countries (source: Geohive)  

 

4.  HUMANITARIAN RESPONSE  
 

The Caribbean Disaster and Emergency Management Agency (CDEMA) placed its Regional 

Response Mechanisms on alert and are in contact with national emergency management 

offices in the affected areas. UNDAC system on standby in case international assistanc e is 

required. Regional humanitarian partners are on alert and monitoring the progress of the 

situation.  
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5.  HISTORICAL TROPICAL CYCLONES (2008-2016)  

 

Figure 14  ïHistorical Tropical Cyclones in the area . 

NAME  DATE  
IMPACT  

Haiti  Dominican  
Republic  Jamaica  Other  

countries  

ERIKA 
2015  24 -28  Aug 2015  1 dead  

  

30 dead, 1  000 
evacuees, 271 

houses damaged in 
Dominica  

ISAAC 
2012  20 Aug ï 1 Sep  2012  24 dead  5 dead  

 
5 dead  in USA 

SANDY 
2012  21 -31 Oct 2012  

54 dead  
21 missing  
> 27 000 

hou ses 
damaged  

3 dead , 
>30  000  displacements 

24   500  house s 
damaged   

90 dead  in USA 

FAY 
2008  15 -28 Aug 2008  3 dead  5 dead  

 
5 dead  in  USA 

GUSTAV 
2008  25 Aug -  5 Sep  2008  77 fatalities  8 dead  15 dead  12 dead  in USA  

HANNA 
2008  28 Aug  ï 8 Sep  2008  500 fataliti es in 

Gonaives city  
   

IKE 

2008  1 -  15 Sep 2008  74 dead  
   

DEAN 
2007  13 ï 23 Aug  2007  14 dead  

 
3 dead  

12 dead in  Mexico,  
2 dead  in Dominica  
1 dead in St. Lucia  

OLGA 
2007  10 ï 16 Dec 2007  2 dead  

22 fatalities,  
> 60 000  

displacements  
12 000 houses 

damag ed  
1 dead  in Puerto 

Rico 
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6.  POTENTIALLY AFFECTED COUNTRIES:  

     VULNERABILITY AND RISK PROFILE 

HAITI:   

Country Profile and Vulnerability: Haiti is internationally recognised as one of the most 

vulnerable countries in the world with respect to natural  disasters. It is the poorest country in 

the western hemisphere, suffering chronic political instability and low economic growth. Its 

GDP per capita is $1,800, #211 in the world (out of 229), roughly equal to that of the poorest 

African countries. It suffe rs from poverty, corruption, low level of education for much of the 

population, poor health facilities (poor access for 72.4% of the population) and lack of clean 

water (problematic for 43% of the population). Quality of infrastructure, transport and 

commu nications is among the lowest in the world. Close to 60% of the population lives below 

the poverty line. In the INFORM 2016 index for Risk Management, Haiti has a very high Socio -

Economic vulnerability (6.0 out of 10, where 10 is most vulnerable, equivalen t to Palestine and 

Mozambique) and an even higher lack of coping capacity (7.6 out of 10, equivalent to 

Ethiopia). (Sources: CIA Factbook, inform - index.org)  

Particular risks from Hurricane MATTHEW: Heavy Rainfall, possibly winds (south -

western areas)   

Hait i (as of 30 Sep 9.00 UTC) was not expected to be directly hit by the Hurricane - force winds 

of MATTHEW. The greatest risk lies in the heavy rainfall that will probably affect its SW parts, 

notably GrandôAnse and Sud provinces. Heavy rains in Haiti usually cause deadly floods and 

landslides, due to high deforestation and subsequent erosion. The rains caused by Hurricane 

SANDY in 2012, with a track similar to that of MATTHEW (not having impacted Haiti directly) 

killed 54 people and damaged close to 30,000 hous es. A large percentage of Haitian economy 

is based on agriculture, increasing the possible consequences of flooding.  

 

JAMAICA:  

Country profile and vulnerability: Jamaica ranks #140 in GDP per capita with $8,800, 

equivalent to Fiji and Paraguay. Around 16% of the population lives below the poverty line. In 

the INFORM 2016 Index, Jamaica is ranked equivalent to Canada and Montenegro in terms of 

Vulnerability (3.3 out of 10, where 10 is the most vulnerable), and slightly worse in coping 

capacity. (Sources: CIA  Factbook, inform - index.org)  

Particular risks from Hurricane MATTHEW: Possible Hurricane - force winds, Heavy 

Rainfall  

As of 30 Sep 9.00 UTC the eastern parts of Jamaica (roughly ¼ of the whole country area, 

about 800,000 people) could be affected by the Hur ricane - force winds of MATTHEW, including 

the capital Kingston. This poses a risk of heavy damage to housing, power cuts and casualties 

by flying debris and collapsed roofs. During the passage of Hurricane SANDY in 2012 (that, 

however, hit Jamaica directly)  damage of $100 million was caused, mainly through severe 

power cuts and destroyed houses. Human casualties were very low (2 people killed).  

Heavy rainfall by MATTHEW (possible accumulations of 500  mm or more, see figure 11) could 

cause also floods and la ndslides.  
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CUBA:  

Country profile and vulnerability: Cuba ranks quite low in socio -economic vulnerability. It 

has a score of 2.3 out of 10 in INFORM index and in general is ranked close to Greece and 

Bulgaria. It is not considered a particularly vulnerabl e country and its population has excellent 

access to health facilites and clean water. (Sources: CIA Factbook, inform - index.org)  

Particular risks from Hurricane MATTHEW: Hurricane - force winds, Heavy Rainfall  

As of 30 Sep 9.00 UTC the track of MATTHEW was f orecast to cross Cuba from south to north, 

making landfall somewhere in the SE coast on 3 or 4 October (the track uncertainty cone is 

still quite wide, covering most of Cuba). Hurricane force winds will most probably concern at 

least 2 -3 provinces of the i sland, affecting at least 1 million people. Damage to housing and 

severe power cuts are to be expected if the current track is maintained, possibly accompanied 

by casualties from debris or blown roofs. Hurricane SANDY that crossed Santiago de Cuba in 

2012 damaged more than 130,000 houses and killed 11 people.  

Heavy rainfall, as with Haiti and Jamaica could cause floods and landslides.  
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ANNEX I: Detailed Map of the Tropical Cyclone  




