
1. Background

• State of seawater quality is important when sizing a

desalination plant

• Sizing is needed in determining energy requirements

• Energy requirements are key when using renewable energy

especially deciding what source to be used

• Temperature and salinity of seawater needs to be measured

continously to understand the behaviors of a water body

• Brime produce and reject during desalination process must be

monitoring

• Autonomous monitoring of seawater can lessen the stress of

having to take readings over a period

2. Problems

• How can seawater be monitored autonomously in an

efficient manner?

• Can the LoRa radio protocol be used in coastal Jamaica

effectively?

• How can the LoRa sensor be employed autonomously?

• Do the results correspond with data retrieved from

satellite data?

• How can this infomation aid in the design of renewable

energy powered desalination plant?

3. Materials and Methods

• Two sites selected to record data on either coast of Jamaica

• 'Nodes' with arduino and probes set in water and 'gateway'

raspberry pi set at distance

• Measurements by nodes sent over LoRa protocol P2P network

to the gateway

• Data stored on the raspberry pi locally and data used to

determne feasibility for desalination plant

4. Results & Analysis
• Results of the testing measuring

for salinity, sea surface

temperature, ambient temperature

and humidity for both locations are

show in the series for 1 second

intervals at 1 foot.

• The data was recorded at

intervals of 1 second, 30 seconds

and per minute for 5 minute

periods

• The data was recorded at two

different depths :1ft and 2ft below

the sea surface

• The distances employed were 35

feet for Kingston and 15 feet and

128 feet for Montego Bay

5. Conclusions
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ABSTRACT
Scarcity of freshwater pushes countries impacted by climate change to investigate new sources of supply. Desalination plants powered

by Renewable Energy can be the solution for tropical developing country. Collection and treatment of sea water to produce freshwater

generates unbalance of the water mass. Management of an industrial plant, particularly those which work with intermittent energy,

needs continuous and accurate monitoring. Observation is a key factor to determine the yield and energy cost reduction.

In case of a Reverse Osmosis Desalination Plant which pumps sea water to produce freshwater and brine as waste, the most important

factor is the sea water quality. The design of a plant and its execution will depend on those factors and other factors such as ambient

temperature and humidity.

Main needs for a good multiprobe observation system are the low energy consumption, simple monitoring and coverage a large

marine area. For the sake of autonomy and ease of use, a functional and robust circuit can be setup using calibrated probes, micro

controllers and smallboard computers.

The use of programmable boards and connected probes are set up as ‘nodes’ to send particular data measured from the water body in

this case, seawater. These nodes send the data using LoRa protocol to a ‘gateway’ to store or transfer them to a secured sever.

The data is measured at different time intervals, water depths and distances from the coastline to observe how said factors affect the

measurements. The results from the data collected are used to compare ocean modelling and satellite data.

We present in this study the implementation of long range wireless autonomous sensor network and first validation tests. Results

indicate good correlation between measure, modelling and remote sensor. LoRa P2P network allows at an affordable price continuous

monitoring of remote areas with great autonomy and resilience.
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1) Satellite locations of testing sites

2) Experimental setup of lab testing

3) TDS meter placed in solution of known

concentration for calibration

4) Location of Kingston sample

5) Location of Montego Bay sample

6) State of water ecosystem in Kingston sample

area

7) State of water ecosystem in Montego Bay

sample area

8) Arduino "nodes" placed in protective casing

9) Apparatus used to monitor seawater quality
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• Seawater quality can be measured using probes for temperature

and salinity
• The probes can be used to transmit data wirelessly to a server

using the LoRa protocol and a P2P network

• The network can be used over a large range of distances (<12km)

with low consumption (2 weeks with 9V battery)

• Data is transferred at set time intervals

• The data retrieved is similar to that retrieved from satellite data

when taking into account errors in probes

• The information of seawater quality is key in determining amount

of energy required for any given capacity of desalination plant
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