M Global Water Caribbefm Science — - ; j
E E E S M Partnership Symposium on /
UWI Caribbean Water #C S S 2 0 2 3

Conservation and Innovation: Changing the Regional Water Paradigm

Caribbean Science Symposium on Water
March 21st—22nd 2023

www.caribbeansswater.com www.gwp-caribbean.org




Caribbean Science
Symposium on
Water

Global Water

Introduction ERMES O

il

* Belize’s potable water supply 1s sourced from a combination
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« According to the Belize Water Service Limited (BWSL), the g, , For
monthly water demand is approximately 230 US million |
gallons per month.

* Increasing concerns related to water quality degradation,

Intermittent water supply. No established groundwater
monitoring network.
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* Transport

* More intense rainfall events T ‘

Impacts on water resources

Transpiration

* Reduction in average annual rainfall

* Intensification of evapotranspiration (ET)

lnmtmlﬁn"fnto pesees
Groundinater

% Groundwater Flow

#CSSW2025
wation and nnovaton: Chanin e RegonlWates Pardigm www.gwp-caribbean.org




Caribbean Science
Symposium on
Water

Background: Climate change o
impacts on water resources

SALINE INTRUSION

T . Maximum
Contaminant
Level (MCL
of 250 mg/L

Many CARICOM Member
States often exceed.
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* Lack of data and tools limit scientifically
sound approaches to groundwater
resources management.

* With the ongoing climate crisis filling this
gap is critical.
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* Create new environmental data sets (groundwater
level and water quality)

* Develop a new tool that stores and synthesizes
multiple data sets, allows for visualization.

* Backend analytics based on physics-based modeling
and machine learning.
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 Water level and water
qguality monitoring at
~27 sites in northern
Belize.

* Bi-weekly sampling
done from September
2022- March 2023 (6-
months) using
multiparameter probe
(conductivity,

resistivity, TDS, salinity,

temp.) oo

° Cenotes
. DataWells
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* Physics-based
groundwater
modeling

e Simplified
representation
of hydrogeology
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Artificial Intelligence: Techniques that enable
computer programs to mimic human
intelligence.

Machine learning is a subset of Al that uses
algorithms to learn from data and make
decisions or predictions based on that data.
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Results: K-means clustering (LPMES o 55
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ML algorithm for
C|u5te ring Showed | K-means clustenng of water quality data
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generally 2 different
water quality
“signatures”

e Land-use and
proximity to the coast
exert influence on

-
=

7
=
"—

=
-
=
—
=
=
—
=
L

groups
——— ~— = T ! :'-

- gy, o L LITIL) R )
= -

H#CSSW2025

Con n: Changing the Regional Water Paradigm

Caribbean Science Symposium on Water | #CSSW2023 www.gwp-caribbean.org



Global Water Caribbean Science
Conclusions EEMES O Fiesrs” | Symposumon

il

 New data sets have been created that assist with
understanding temporal water quality changes.

A new tool has been developed that can assist
resource managers with decision making.

* Real-time data needed to make a fully operational tool.
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