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Introduction: Jamaica
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Jamaica has a tropical maritime (marine) climate. Mean
daily temperature ranges from a seasonal low of 26 2 C in
February to a high of 282 Cin August (33 2 Cin 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.

Rainfall {inches)

FIG. 4—Mean monthly rainfall. Seurce: Compiled from data
obtained from Jamaica Metcorological Service.
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F1G. 4—Mean monthly rainfall. Source: Compiled from data
ained from Jamaica Metcorological Service.
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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.

Wagwater River
Hope Water Treatment Plant :
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:
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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
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Low flow in the Hope River, at
the gaging station.




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.
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DROUGHKT IMPACT
SOUTH-EASTERN JAMAICA

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. Ic/cef5/documents/CEF%20papers % 20and % 20presentations/PAPERS/Parallel % 205ession %205 %2
OWater%20Resources %20and%20Coastal%20Areas % 20Management/Mark % 20Barnett%20The % 20Impact % 200f%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
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IMPACT OF DROUGHT ON KINGSTON AND ST ANDREW

The year of 2009 and 2015 was an EI-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.

10000

Total Monthly Rainfall (2008)

9000
8000
7000
6000
5000
4000

Rainfall (mm)

2000
1000

Rainfall (mm)
2]
8

Months

Total Monthly Rainfall (2009)

Months

ISLAND DROUGHT CONDITIONS:
OCTOBER to NOVEMBER 2009
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Yallahs River/Negro River above NWC Intake (Spot Measurement)
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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 00/0) in 2010. Source : Barnett 2010 : The Impact of the Recent Drought on the
National Water Commission (NWC) Water Supply Services to Kingston & St. Andrew
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of the daily flow in 2014 and 2015.
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BASEFLOW FILTERING USING WETSPRO : LONG TERM TREND OF
BASEFLOW.

Removing Baseflow from the Hydroegraph

Baseflow separation line

-~

Flow —=

Time —=

LThe COMET Program

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.



4(1) BASEFLOW SEPARATION USING THE
J RECESSION CONSTANT

WETSPRO : Tool designed for
o) hydrological time series processing.

R

Figure 1. Input and output series of a reservoir model.

Actively used in Jamaica for the
separation of daily flow into
b(f) & baseflow, overland and interflow.

LEUVEN.
| Based on the principals of Chapman
) flitering. The filter aims to split the
total flow time series in the subflow
N or slowflow component series and
B — quickflow series.
I

f‘i"’l\ Developed by Williams (2009) at KU
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Net Recharge Ranges within Kingston and St. Andrew

N Estimated Hydraulic Conductivity of Kingston and St. Andrew
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——Time series
—— Filtered overland flow
—— Filtered interflow

—— Filtered baseflow
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100
——Time series

—— Filtered baseflow
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Long Term data shows a relatively low flow in the river.



Filtered baseflow for different filtering methods
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Filtered baseflow for different filtering methods (optimized parameter settings)
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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: a = 0.994, BFImax = 0.45 (optimized)// Orange line:
Echardt baseflow FDC: g = 0.97, BFImax = 0.48// Yellow line: N &M
baseflow FDC: a = 0.925 (best performance for N & M)
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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.
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