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Use cases for real-time data

Utilities

* Water treatment
plants, power plants,
etc.

* Interested in current
lake conditions at
their intake/specific
location

Recreation & Management

e Park managers, fishing
captains, etc.

* |nterested in current lake
conditions in certain
sections of the lake

e Determining if conditions
are safe to go out

Research
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* University & agency
researchers, etc.

* Ensure sensoris
functioning properly

e Changes in real-time data
can prompt grab samples
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Basic sensing system
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Telemetry Options

* Low Cost Medium Cost * High Cost Low Cost
* High reliability * Medium-High * High Reliability * Medium-High
R Reliability . e Reliability
Low Availability e High Availability e —
* High Availability * Medium

Availability



Telemetry Options
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Cellular

 Ability to send large amount of data.
* Images, videos, etc.

* 2-way communication

 Ability to adjust sampling intervals,
programs, etc.

* No ability to expand coverage
e Often limited coverage offshore




Great Lakes Cellular Coverage — Public Map
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Great Lakes Cellular Coverage

Cellmapper.net



Low-cost cellular option — LTE M

* Long-Term Evolution Machine Type
Communication.

* Developed for internet of things applications.

* Low bandwidth applications that use cellular
network.

e Data plans that are cheaper than traditional cellular
plans.



Satellite

* [ridium maintains a network of Low
Earth Orbiting (LEO) satellites.

* Coverage virtually everywhere

e Significantly more expensive than
cellular.

 Typically, only used when
other options are not
feasible.




* Cell phones roaming to satellite.

A network of low-cost micro
satellites to create a cheaper
network of satellite communication.

CONNECTED

Semtech and Swarm Deliver

* Micro satellites hOStiﬂg | OR3 ~ Satellite Communicati-o_ns With LoRa®

gateways. Expanding the LoRa
network.

semtech.com



LoRaWAN

* Long Range Wide Area Network

* Operates on 915 mHz unlicensed public
radio band.

* Long range communication up to 10+ miles
in line of sight.

e Low power communication; battery
powered sensors lasting multiple years.
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The ISM radio bands are portions of the radio spectrum reserved internationally for industrial, scientific, and
medical (ISM) purposes, excluding applications in telecommunications.



https://en.wikipedia.org/wiki/Radio_band
https://en.wikipedia.org/wiki/Radio_spectrum
https://en.wikipedia.org/wiki/Telecommunications

LoRa — Typical Setup

Field Deployed Regional Cloud LoRaWAN Dashboard, Alert, &
Sensors LoRaWAN Gateways Server Archive
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LoRaWAN — Smart Lake Erie
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LoRaWAN Mapping
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LoRaWAN Mapping




LoRaWAN — Drifter

e Deploy hundreds of drifters e

to measure surface currents. =@
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e Could be rapidly deployed
during a spill to detect
plume. v
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Getting Involved

* Hosting a LoRa Mapper or Gateway on
your vessel

* Adding LoRa to your offshore monitoring
equipment

* Downloading cellmapper.net application




 Cellular networks are best suited for high bandwidth, limited number of
data loggers, and/or areas with existing coverage.

* Satellite can be used where there is no coverage.

* LoRaWAN is best suited for low bandwidth, high sensor density, and/or
areas with existing coverage or areas that you’d like to add coverage to.



THANKYOU

kgibbons@limno.com kengibbons@freeboard.tech
% www.limno.com www.Freeboard.Tech

FREEBOARD Limno <&

T E C H N O |_ O G Y - Water Scientists

Environment Engineers
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