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Jamaica has a tropical maritime (marine) climate. Mean 
daily temperature ranges from a seasonal low of 26 º C in 
February to  a high of 28º C in August (33 º C in recent 
years).

Islandwide long term mean annual rainfall exhibits a 
characteristic pattern, with the primary maximum in 
October and the secondary in May. The main dry season 
lasts from December to April. 

Introduction: Jamaica

40 km



MEAN ANNUAL RAINFALL FOR JAMAICA . (http://
SOUTHERN PARISHES NOTED FOR LOW RAINFALL 

30yr mean annual rainfall for Jamaica and the Hope watershed. Hope 
watershed ranges in elevation from 1500m to ~2m at the mouth of the Hope 
River. Area : 85km2. Main source of surface water supply for the parish of 
Kingston and St Andrew. 

http://www.jamaicaclimate.net/


Water supply sources that serve Kingston Basin

Water Input in Kingston Basin :

Mona Reservoir from Yallahs and 
Negro river : 14MGD.

Hope Water Treatment Plant : 
5.5MGD

Constant Spring Treatment Plant : 
15MGD

Alluvial wells : 12 MGD

Transfers : 5MGD

Capacity of the Mona and 
Hermitage Reservoir : 809 and 
393 million gallon. 

Source : Barnett 2010 : The Impact of the Recent Drought on the National 
Water Commission (NWC) Water Supply Services to Kingston & St. Andrew  
(http://www.cehi.org.lc/cef5/documents/CEF%20papers%20and%20presentations/PA
PERS/Parallel%20Session%205%20Water%20Resources%20and%20Coastal%20Area
s%20Management/Mark%20Barnett%20The%20Impact%20of%20the%20Present%2
0Drought.pdf

http://www.cehi.org.lc/cef5/documents/CEF papers and presentations/PAPERS/Parallel Session 5 Water Resources and Coastal Areas Management/Mark Barnett The Impact of the Present Drought.pdf


Low flow in the Hope River, at 
the gaging station. 

Hope River at the Intake, post 
tropical storm Sandy, 2012. 

Damage to the fording at 
Kintyre, post Sandy, 2012



Extreme events affecting the Hope watershed : Floods and Drought. 

Most significant impact > Drought affecting potable water supply for the 
parish of Kingston and St Andrew. 

Catchment 
model of the 
Hope 
watershed 
showing the 
two main areas 
of damage 
from flash 
flooding. 

Mandal et al., 
2016. 



DROUGHT 2010 : EXTENT OF THE DROUGHT 

Source : Barnett 2010 : The Impact of the Recent Drought on the National Water Commission (NWC) Water Supply 
Services to Kingston & St. Andrew  
(http://www.cehi.org.lc/cef5/documents/CEF%20papers%20and%20presentations/PAPERS/Parallel%20Session%205%2
0Water%20Resources%20and%20Coastal%20Areas%20Management/Mark%20Barnett%20The%20Impact%20of%20th
e%20Present%20Drought.pdf

DROUGHT 2015 > CAUSE > EL NINO 
Water levels fell to <28% in the Mona dam and to <38% for the Hermitage 
dam for the month of July 2015 which has led to severe water shortages and 
rationing for the urban population of Kingston, Portmore and Spanish Town. 
85% of the Kingston Corporate area is directly affected water restrictions. 

http://www.cehi.org.lc/cef5/documents/CEF papers and presentations/PAPERS/Parallel Session 5 Water Resources and Coastal Areas Management/Mark Barnett The Impact of the Present Drought.pdf


RELIANCE MAINLY 
ON SURFACE WATER 
AS CONTAMINATION 
OF THE LIGUEANEA 
AQUIFER HAS LED 
TO CLOSURE OF 
MANY WELLS IN 
KINGSTON AND ST 
ANDREW. RESULTS 
BELOW FROM 
Mandal et al, 2011, 
Environmental Earth 
Sciences. 

14 current wells (production 
and observation)

Alluvium and Limestone 
wells of Kingston Basin

10 limestone wells : 
Current.

39 Alluvium wells 
4 Current. 

Closure of the alluvium 
wells due to nitrate 
contamination. 





IMPACT OF DROUGHT ON KINGSTON AND ST ANDREW

The year of 2009 and 2015 was an El-Nino year for the Caribbean which saw very less rainfall in the 
months of April-May and Oct-Nov with the Met office declaring a drought indices of 82 for Kingston in 
Dec 2009. 

This led to severe drop in the water levels of the Hope , Yallahs and Wagwater rivers which supply the 
two reservoirs. 



Streamflow data for the Hope River, 
Data from Water Resources 
Authority of Jamaica

Mean monthly discharge 
Hope River

Mean Monthly Rainfall - 2009

Mean Monthly Rainfall - 2010



RAINGAGES IN KINGSTON 
AND ST ANDREW. 
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The Hope and the Mona Filter plant also showed a decline in their levels 
of input from 64% in early 2008 to 36% in 2010 (Mona) and almost nil 
for Hope FP due to almost negligible discharge in the Hope River (from 
41% to 0%) in 2010. Source : Barnett 2010 : The Impact of the Recent Drought on the 

National Water Commission (NWC) Water Supply Services to Kingston & St. Andrew 

Flow in the 
Yallahs River, 
Data from 
Water 
Resources 
Authority of 
Jamaica



Daily discharge data measured at the gaging station at Grove, showing steep decline 
of the daily flow in 2014 and 2015. 



Mean Monthly capacity of the Mona Reservoir

Mean Monthly capacity of the Hermitage Reservoir



Aug 16 2015
104 MG
27% of capacity

Impact of 
Drought 
on Raw 
Water 
Storage 
in KSA

Aug 16 2015
162MG
20% of capacity







BASEFLOW FILTERING USING WETSPRO : LONG TERM TREND OF 
BASEFLOW.  

Baseflow separation of the daily streamflow of Hope River carried out using 
WETSPRO . Data covering from 1955-2017 was used in the present work. 
Baseflow: normal low flow in the river. 



BASEFLOW SEPARATION USING THE 
RECESSION CONSTANT

WETSPRO : Tool designed for 
hydrological time series processing. 

Actively used in Jamaica for the 
separation of daily flow into 
baseflow, overland and interflow. 

Developed by Williams (2009) at KU 
LEUVEN. 
Based on the principals of Chapman 
flitering. The filter aims to split the 
total flow time series in the subflow 
or slowflow component series and 
quickflow series. 





DRASTIC model runs for the 
Kingston Basin (CCRIF 
Internship, Kristinia Dougherty, 
2017)
Vulnerability of the aquifer to 
contamination. Parameters used 
: Slope, Soil Types, Hydraulic 
Conductivity, Geology
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Long Term data shows a relatively low flow in the river. 
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Flow Duration Curves (FDCs) for filtered baseflow: Black line: 
WETSPRO baseflow FDC: k = 160, w = 0.55// Grey line: Echardt 
baseflow FDC: α = 0.994, BFImax = 0.45 (optimized)// Orange  line: 
Echardt baseflow FDC: α = 0.97, BFImax = 0.48// Yellow line: N &M 
baseflow FDC: α = 0.925 (best performance for N & M)



ONGOING WORK : 
Impact of climate models conditioned over present model : Using RCP 4.5 Climate model results 
and its impact on the water resources. Impact of the 1.5 , 2.0 and 2.5 deg C change in 
temperature with respect to preindustrial levels. 

Development of a groundwater model for the upper Rio Cobre Limestone Aquifer using 
MODFLOW. 
Estimation of resources from the limestone vs alluvium aquifer.
Demand and supply model for KMA (Kingston Metropolitan Area) using WEAP. 



Rainfall return 
periods variation for 
different climate 
model runs. 

Data based on the 
25km climate model 
runs for the seven 
QUMP model 
simulations for the 
Hope watershed. 

Majority of the 
models showing the 
drying trend. 
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