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ABOUT  THE  CSGM  

Å Founded in 1994 

Å Located in the Department of  Physics, UWI 

Å Research Group: 

Å Faculty members, research fellows, postgraduate students (Ph.D. 

and M.Phil) & research associates 

Å History of  collaborations with various regional and   international 

organizations: IAI, AIACC, CIMH, INSMET, 5 Cõs, NCDC 

Å  Numerous publications in peer reviewed journals, technical reports, 

book chapters. 
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ABOUT  THE  CSGM  

Mandate: Climate Science Research for the Caribbean 

 

Å To investigate and understand the mechanisms responsible for 

a) the mean climate and b) extremes in climate in the Caribbean 

ÅTo investigate climate change and itõs historical, current and  

future manifestations in the Caribbean. 

Å To promote climate data capture and sound data management  

principles. 

Å To investigate and promote the advantageous uses of  climate   

information for the development of  the Caribbean region. 

Å To build capacity (data, human and  technical) to do climate 

science within the Caribbean region and respond to climate 

science demands within the region 
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DROUGHT  RESEARCH  

3 pronged approach to research 

 

ºDrivers of Caribbean rainfall and lack of it 

ºDetermining periods of drought  from indices (SPIs) 
and drivers 

º Long term Climate Change 
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Drought: -  a prolonged and abnormal moisture deficiency 

Drivers 

SPIs 

C Change 



DRIVERS  OF  RAIN  
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Drivers 

SPIs 

C Change 



DRIVERS  OF  RAIN  
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Drivers 

SPIs 

C Change 

1. Dry Season  

December - April  

3. Bimodal - MSD  

      Early season - May -July  

      Late Season  - Aug ðNov  

2. Rainfall Season  

May - November  

Peaks in 

September/October  

Interests: 
 ²Ƙŀǘ ǎŜǘǎ ǳǇ ǘƘƛǎ ǇŀǘǘŜǊƴΧ 
 ²Ƙŀǘ ŎŀǳǎŜǎ ŘŜǾƛŀǘƛƻƴǎ ŦǊƻƳ ǘƘƛǎ ǇŀǘǘŜǊƴΧ 
 5ǊƻǳƎƘǘ ƳŜŀǎǳǊŜŘ ŀƎŀƛƴǎǘ ǘƘƛǎ ǇŀǘǘŜǊƴΧ 



DRIVERS  OF  RAIN  
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Drivers 

SPIs 

C Change 

High Pressure 

Trade Wind Strength 
+ vertical shear 

SSTs 

Easterly Waves 
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DRIVERS  OF  RAIN  ð DJFMA  
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Drivers 

SPIs 

C Change 

Ascent over Amazon 

and eastern 

Caribbean => 

Descent over tropical 

- subtropical 

Atlantic: Hadley cell  

Positive rainfall anomalies 

over south-eastern 

Caribbean  

Negative rainfall  anomalies  

over northern  Caribbean  

Strong La Niña 

Rain ς 2011  &  (El Nino) Drought 2010 



DRIVERS  OF  RAIN  ð MJ & SON  
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Drivers 

SPIs 

C Change 

Gradients in 
SSTs between 
Equatorial 
Pacific and 
Tropical Atlantic 

160W 120W 80W  40W  

20S

0  

20N

40N

90W 80W 70W

10N

15N

20N

160W 120W 80W  40W  

20S

0  

20N

40N

-100-75 -50 -25 0 25 50 75 100

90W 80W 70W

10N

15N

20N

(a) (b) 

(c) (d) 

MJJ 

ASO 

Dry Caribbean 
basin 

160W 120W 80W  40W  

20S

0  

20N

40N

90W 80W 70W

10N

15N

20N

160W 120W 80W  40W  

20S

0  

20N

40N

-100-75 -50 -25 0 25 50 75 100

90W 80W 70W

10N

15N

20N

(a) (b) 

(c) (d) 

MJJ 

ASO 

160W 120W 80W  40W  

20S

0  

20N

40N

90W 80W 70W

10N

15N

20N

160W 120W 80W  40W  

20S

0  

20N

40N

-100-75 -50 -25 0 25 50 75 100

90W 80W 70W

10N

15N

20N

(a) (b) 

(c) (d) 

MJJ 

ASO 

Drought 1997-1998 



DRIVERS  OF  RAIN  ð JA  
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Drivers 

SPIs 

C Change 

Gradients in SSTs between 
Equatorial Pacific and 
Tropical Atlantic 

Low level wind 
strengths (CLLJ) 

Drier than normal  
Caribbean basin 
during midsummer 
drought 

Drought 1997 



DRIVERS  OF  RAIN  ð PREDICTING  DROUGHT ? 
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Drivers 

SPIs 

C Change 

The Caribbean Model  

 

 MJJ RAIN =  

  ï 0.0610 + 0.3111 NINO3(FMA)   

  ï 0.0675 SLP2(FMA)  

  ï 0.0299 SLP4(FMA)  

  + 0.1187 VSH4(FMA) 

 ASON RAIN =  

   ï 0.0280 + 1.5822 CSST(MJJ)  

  ï 0.7227 PACEq(MJJ)  

  ï 0.5739 PACTNA(MJJ)   

R2 = 0.76 

R2 = 0.70 



DETERMINING  DROUGHT  

ºWe are studying rainfall indices including the SPI, 
Standardized Precipitation Index 

ºWe use it to determine trends in drought but on longer 
timescales 
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Drivers 

SPIs 

C Change 



º SPI is:  

· A time-series 

· Created from precipitation data 

· Statistical reference to show which periods are dry relative to previous 
similar periods.  

· Multiple timescales analysis ς 1 month, 3 month, 6 month, 12 month, etc. 

SPI  Category  

<2.0 Extremely  Humid  

1.5 to 1.99 Severely Humid  

1.0 to 1.49 Moderately Humid  

0.5 to 0.99 Humid  

0.0 to 0.49 Normal to Slightly  Humid  

-0.49 to 0.0 Slightly Dry to Normal  

-0.99 to  -0.5 Dry  

-1.49 to -1.0 Moderately Dry  

-2.0 to -1.5 Severely Dry  

>-2 Extremely Dry  
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Drivers 

SPIs 

C Change 

DETERMINING  DROUGHT  



ºDoing analysis at country and regional scale (data 
allowing). 

ºWe use precipitation data: rainfall in Jamaica and the 
Caribbean 

º 3 datasets: 

· All-island rainfall for Jamaica ς 1881-2009 (Source: Jamaican 
Met Service) 

· Station data for Jamaica ς 1971-2010  (Source: Jamaican Met 
Service) 

· CMAP Caribbean data ς 1979-2010 (Source: Xie et al, 1997) 
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DETERMINING  DROUGHT  

Drivers 

SPIs 

C Change 



WHAT  DOES  AN  SPI LOOK  LIKE ? 
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Drivers 

SPIs 

C Change 



SPI ð 1 FOR  J AMAICA  

16 

Drivers 

SPIs 

C Change 



SPI ð 3 FOR  J AMAICA  
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Drivers 

SPIs 

C Change 



SPI ð 6 FOR  J AMAICA  

18 

Drivers 

SPIs 

C Change 



SPI ð 12 FOR  J AMAICA  
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Drivers 

SPIs 

C Change 



SPI ð 24 FOR  J AMAICA  
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Drivers 

SPIs 

C Change 



SPI ð 48 FOR  J AMAICA  
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Drivers 

SPIs 

C Change 



STATION  DATA  - J AMAICA  

ºEach map is for one month of SPI-12 

º In each map, we can determine which areas were in 
drought or getting more rain than normal 
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Drivers 

SPIs 

C Change 



STATION  DATA  - J AMAICA  
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Drivers 

SPIs 

C Change 



STATION  DATA  - J AMAICA  
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Drivers 

SPIs 

C Change 



CARIBBEAN  DATA  - CMAP  
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Drivers 

SPIs 

C Change 



CARIBBEAN  DATA  - CMAP  
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Drivers 

SPIs 

C Change 



WHAT  ALL  THAT  M EANS  

ºWe can look at each map and eyeball a variability 
potential of any region. 

· For example, when Portland is relatively wet,  Kingston and 
St. Andrew are uncharacteristically dry 

ºWe can also use the maps to determine point by point 
time-series, and correlate the points to see if certain 
regions really do vary with each other 

ºWe can also look at the different regions and see what 
we are being influenced by 
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Drivers 

SPIs 

C Change 



DRIVERS:  

SEA -SURFACE  TEMPERATURES  (MJJ)  (D RY  ð WET ) 
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Drivers 

SPIs 

C Change 



DRIVERS : EL  N INO ? 
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Drivers 

SPIs 

C Change 



OTHER  I NDICES  
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Drivers 

SPIs 

C Change 

�‡Caribbean daily rainfall 

intensity decreasing  

�‡Maximum number of 

consecutive dry days 

decreasing for Caribbean  

RAINFALL  


