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The Caribbean (C-SIDS) Situation 
• C-SIDS are particularly vulnerable to increased stresses on their water 

resources (Cashman et al., 2010) 

•The limitations of land, population, and water resources and the need for 
economic development and social well-being place particular pressures on 
them (GWP-C, 2014).  

•Ill equipped nature of institutional frameworks to deal with the increasing 
water security challenges 

•Caribbean governments have recognised the importance of IWRM and WUE 
and agreed on a regional approach to the problem, emphasizing that the 
countries face similar climatic conditions that influence the availability of water 
resources. 

•As part of the IWRM policy, modelling is to be used as an evidence based 
decision making tool and as such this study is a first attempt at doing just that. 

Precipitation Projections for the Caribbean Region 
(Karmalkar et al. 2013) 
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Precipitation Projections for the Caribbean Region 
(Karmalkar et al. 2013) 

Catchment Locations 
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A water allocation approach using 

General Conceptual Model for the flow of water within the catchment system 

Why WEAP??? 
•Data scarcity – allows for the understanding of trends  

•Integration with MODFLOW 

•The ease of creating projections from a baseline scenario 

•The ability to build in adaptation options to analyse its possible benefits 

•The ability to look at socioeconomic drivers and their impacts 

•The integration of both supply and demand 

•Ease of comparison between various scenarios which are viewed 
immediately after the model is run in graphical format. 

•Ease of comparing variables for both supply and demand  

•Interactive and efficient water management tool for rapid analyses.  
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 ACTUAL & INHERITED SCENARIOS 

CURRENT 
ACCOUNTS YEAR 

(2000) 

REFERENCE or “BUSINESS 
AS USUAL” SCENARIO 

(2001-2010) 

NEAR TERM (2035-2045) LONG TERM (2065-2075) 

These time frames 
were chosen based 
on data availability 

The Barbados Water situation 

•The main issue: Water scarcity. 

•Barbados needs to sustainably develop its groundwater resources in 
light of climate variability & change . 

•All water supplied in Barbados is from groundwater sources. In 2000, 
groundwater accounted for 98.6 percent of the public water supply 
(MPDE, 2001). 
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SPEIGHTSTOWN CATCHMENT 

TWO MODELS based on 
source of aquifer 
volume: 
1) MODFLOW 

(connections still 
being tweaked) 

2) BWA values for 
Potential Yield 
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AVAILABLE WATER: SUPPLY-DEMAND 

•Annual Total Groundwater Storage = 329.74 MG 

•Annual Demand from all sectors = 307.5 MG 

AVAILABLE HEADROOM 
(2000) = 22.34 MG 
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FUTURE SCENARIOS FOR SPEIGHTSTOWN 

•Socioeconomics is constant (no actual values available): input from 
Future Foresights can be used here 

•Population Growth for the reference scenario (2001-2010)  of  -1.42% 
per year. 

•The ONLY change is that of the Precipitation. Inputs come from the 
downscaling done by WP 1. 

•A2 (Echam) Scenario used, since this is the worst case for the region. 

•Average % change in precipitation for the future time frames added. 

•Projections : 23.2% decrease in precipitation for near term 

                     43.6 % decrease in precipitation for long term 

Long Term (2065-2075) 

Near Term (2035-2045) 

Reference             

Groundwater Storage

Aquifer: Whim and Ashton Hall aquifer system,  Monthly Average
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Long Term (2065-2075) 

Near Term (2035-2045) 

Reference             

Unmet Demand

All Demand Sites (5),  Monthly Average
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CARRIACOU 

• A RESERVOIR node is used as the rainwater store. 
• ASSUMPTIONS: 80 % of the runoff makes its way 
to the storage reservoir. 20% of the rainfall is  
lost to ET, evaporation from heated roofs and splash. 
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WATER DEMAND  

SECTORS WATER DEMAND (Mm3) 

Domestic 304,658 

Tourism 77,549 

Agriculture 1,302 

TOTAL DEMAND 383,510 

AVAILABLE WATER: SUPPLY-DEMAND 

•Annual Total Stored = 115 MG (for the year 2002) 

•Annual Demand from all sectors = 84.4 MG 

AVAILABLE HEADROOM 
(2002) = 30.6  MG 
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FUTURE SCENARIOS FOR CARRIACOU 

•Socioeconomics is constant (no actual values available): input from 
Future Foresights can be used here 

•Population Growth for the reference scenario (2003-2013)  of  -0.98% 
per year (CSO, Grenada). 

•The ONLY change is that of the Precipitation. Inputs come from the 
downscaling done by WP 1. 

•A2 (Echam) Scenario used, since this is the worst case for the region. 

•Average % change in precipitation for the future time frames added. 

•Projections : 67 % decrease in precipitation for near term 

                     68 % decrease in precipitation for long term 

Long Term_2065_2075   

Near Term_2035_2045   

Reference             

Reservoir Storage Volume

All Reservoirs (1),  Monthly Average

January February March April May June July August September October November December

T
h
o
u
s
a

n
d

 C
u
b
ic

 M
e

te
r

170

165

160

155

150

145

140

135

130

125

120

115

110

105

100

95

90

85

80

75

70

65

60

55

50

45

40

35

30

25

20

15

10

5

0

38.93

23.31

16.05

6.82 5.76
3.41 3.43

1.08

52.60

74.92

81.83

48.47

41.65

26.08

19.00

7.98
5.82

3.49 3.55
1.22

53.91

77.02

84.50

51.21

127.49

113.42 112.41

102.14

99.01

79.34

88.66

79.60

162.04

167.15
169.21

137.94



5/11/2016 

11 

Long Term_2065_2075   

Near Term_2035_2045   

Reference             

Unmet Demand

All Demand Sites (4),  Monthly Average
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Next Steps…. 
1) Socioeconomic projections to be added (Output of WP 11).  

  Scenario 1 Scenario 2 Scenario 3 Scenario 4 

Agricultural area         

- Barbados -10% 5% 7.5% 2% 

- Jamaica -10% 7% -2.5% 2.5% 

- Trinidad -7.5% 5% 2.5% 5% 

- Carriacou -5% 5% -40% -25% 

Industrial area         

- Barbados 5% -5% 2.5% 0% 

- Jamaica 15% 0% 5% -2.5% 

- Trinidad 5% -5% 2.5% 0% 

- Carriacou 15% 5% -25% -25% 

Population (2010-

2050) 

        

- Barbados -10% -15% -7% 8% 

- Jamaica 8% -1% 36% 14% 

- Trinidad -14% -18% -7% 6% 

- Carriacou 15% 7% -42% -51% 

Tourists         

- Barbados         

- Jamaica         

- Trinidad         

- Grenada         

Efficiency 

improvement 

10% 20% 0% -5% 
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2) Adaptation Strategies (WP 13) added to model projections to understand 
how they affect the headroom. 

I. Wastewater Reuse and Recycling 

II. Rainwater Harvesting 

III. Decreasing non-revenue water 

IV. Stormwater Harvesting and Reuse e.g. LIDS 

 

 

Major points coming out of the work thus far: 
1. Even for these very preliminary water availability models, the present 

available water after allocation is still quite small. 

2. With socioeconomics as a constant for now, the future projections 
already look grim by just decreases in precipitation 

3. Annual averages are not as important as monthly variability in supply, 
which varies by catchment characteristics, supply source, salient 
demand sectors, consumption patterns etc. 

4. Projections can be worse if other climatic variables are taken into 
account: For e.g. 

a) Barbados could be worse , if SLR influenced saline intrusion is taken into account.  

b) Carriacou : changes in RH and ET. 
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