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A complete dust measurement and monitoring system
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Around the world, governments, corporations and
communities are increasingly concerned about the
health and environmental impact of dust migration
from mineral and industrial activities. Their concerns
are well-founded, with an abundance of evidence
proving that air pollution has an adverse effect on
the health and quality of life of people living and
working in exposed areas.
Drawing on 40+ years of air pollution monitoring
experience, ECOTECH has designed a state-of-the-art
solution that incorporates LIDAR technology, developed
by Leosphere, dust and meteorological stations, and
ECOTECH’s Airodis™ software to accurately identify and
report dust emission sources and track dust dispersion.
Known as the Integro™ LIDAR Network, this complete
system empowers regulators, port authorities and mining
companies with the real-time information they need to
inform effective and targeted dust management measures.
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The Integro™ LIDAR Network
A complete dust measurement and monitoring system
The Integro™ LIDAR Network is a turnkey solution with
the powerful potential to monitor, display in real-time and
provide feedback to on-site dust suppression systems.

D US T AND M E T E OR OL OGIC A L
MO NI TO RI NG S TAT ION S
These stations measure dust concentration to
regulatory standards along with wind speed and
direction. The IntegroTM LIDAR Network also uses
these measurements to correlate the scanned data.

LID AR T E CHNO L OGY
LIDAR technology, developed by Leosphere, is used to
continuously scan an area and accurately measure dust
concentration and radial wind speed/wind direction to identify
dust emission sources and dust dispersion trajectories.

A IR OD IS ™ S OFTWA R E
Data from the LIDAR instrument and the monitoring stations
is correlated to determine the mass concentration (µg/m3)
levels of dust dispersion every 5-10 minutes.
Reports are displayed on a web page in graphical format,
including live video visualising the aerosol plumes recorded
by the LIDAR technology.

DUS T M ANAG E ME N T ME A S U R ES
Operation managers use the data to immediately
implement targeted dust management measures.

A IR OD IS ™ C ON TR OL S Y S TE M IN TE R FA CE
Interface software provides automated feedback to the
site’s PLC to trigger dust suppression equipment.

LEOS P HE RE W I N D C U B E T E C H N OL OGY

The Leosphere Windcube is a LIDAR (Light Detection
and Ranging) instrument. It is a vital part of the network
as it accurately measures dust emission sources and
dust movement over a scanned area. This overcomes
the limitation of fixed dust monitoring stations, where
detection is delayed because the dust must first move
towards the station.
Real-time information from a scanned area allows facility
managers to track dust behaviour from the exact emission
source and immediately respond with a corrective
action plan.
The Leosphere Windcube can be configured to complete
several different scan types. At most sites, the two
common configurations are radial (PPI) and vertical
(RHI) scans. The coverage area of the scan is determined
in consultation with the facility. Scan areas range from a
few hundred metres up to 12 kilometres.

PLA N P O S I T I O N I N D IC AT ION (P PI)

PPI

PPI is a radial or plan scan which covers a full 360 degree
rotation, or a targeted partial segment. Radial wind speed
and wind direction data is also recorded during this scan.

RANG E HE I G HT I N D IC AT ION (R H I)

RHI is a vertical scan that determines the lift off and ceiling
height of the dust plume.
The Leosphere Windcube is configured to allow operators
to effectively visualise the dust lift off point and dust plume
dispersion. The scan configuration will depend on the size
of the area to be scanned and the desired resolution of the
dispersion images.

15O

RHI

Typically for a stockpile area, a PPI scan and an RHI scan
would be completed within a 5-10 minute time period, with
dust plume data uploaded to Airodis™ at the completion
of the scan.

ecotech.com | 5

How LIDAR works
The Leosphere Windcube takes a snapshot
measurement of dust back-scatter at preconfigured
‘gates’ along its line of sight. The spacing between
the gates is programmable, structured to best
measure and record dust activity across the total
distance.

Most often, gate spacing is set at 25 metres, but in many
applications, may have smaller intervals. The scanning
speed can be varied with lower scan speeds producing
higher resolution images of a dust plume. The LIDAR
configuration is easily modified allowing scanning scenarios
to be selected to target specific areas of the stockpiles.
Beam is scanned to provide 2-3D spatial coverage

Portion of scattered light is
collected by the telescope
25m pulse transmitted
at 100-500 times a second
Pulse envelope (25m)

Doppler shift of particles → Wind speed & direction.
Backscattered light → Detect the presence of particles.

NOTE: Diagram not to scale

LEOS P HE RE W I N D C U B E F E AT U R E S

TM

P OTE N TIA L A P P LIC ATION S FOR IN TE GRO
LID A R N E TW OR K

Dimension

1.5 m2

• Stacking and reclaiming activities at the stockpiles

Weight

250 kg

Scanning type

Endless, full hemispherical 		
scanning

• Lift off from stockpiles under medium to high
wind conditions

Scanning mode

Continuous scan mode

• Train car dumper areas

Scanning speed

Up to 30°/s

• Ship loading activities

Range of azimuth angle

0 to 360°

• Conveyor transfer stations

Range of elevation angle

-15 to 195°

• Municipal waste facilities

Angular resolution

0.1°

• Remediation sites

Pointing accuracy

<0.1°

• Dust source studies

Model

Scan Range

Scan Diameter

• Industrial estates

100S

3.5km

7km

• Mining areas

200S

6.0km

12km

400S

12km

24km

• Settling & evaporation ponds.

The Windcube is mounted
at a height that allows a clear
line of sight over the scanning
area. This ensures that the PPI
and RHI scans are uninterrupted
by physical structures
or stockpiles.

DUS T M O NI TO RI N G STAT ION S

ME TE OR OLOGIC A L D ATA

Fixed dust monitoring stations are deployed as part of the
Integro™ LIDAR Network. These stations are used to record
localised dust concentration levels and wind speed/wind
direction data.

Measuring wind speed and wind direction is vital to the
accurate determination of dust emission sources and
lift-off points. The network has several sensors at varying
heights to record both local and site-wide wind conditions.

Data from the monitors is used to convert the optical
data recorded on the Windcube and display it as a mass
concentration in µg/m3. This calculation occurs every
hour within the Airodis™ software, utilising a correlation
algorithm developed by ECOTECH.
Data from these monitoring stations is suitable for
reporting against environmental regulations and standards.

Ambient temperature and relative humidity is monitored at
a central location on the site. This data is used to fine tune
and check the LIDAR settings and enable the Windcube to
record data that will enable the graphics software Airodis™
to produce consistent high quality images.
Additional instrumentation can be included within the
meteorological network to calculate evapotranspiration.
This information can be useful when trying to determine
how much water leaves the stockpiles through evaporation.
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Airodis™ Software
Airodis™ software is the primary data handling
tool for the LIDAR technology and the dust and
meteorological monitoring network. Real-time data
allows operators to take immediate action to mitigate
dust dispersion.
The Airodis™ server is scheduled to automatically
download data from all network systems which is usually
set at every 5-10 minute intervals. Airodis™ then correlates
the data from the LIDAR signal and the monitoring
network to determine and report the mass concentration
levels of dust dispersion.

Web page video show dust movement generated from the data stored
in the Airodis™ database. The various colours highlight different dust
levels of optical concentration or as a mass concentration in ug/m3.

Airodis™ reports are displayed on a web page graphical
format, including live video visualising the aerosol plumes
recorded by the Leosphere Windcube. The interface allows
anybody with approved access and a web browser to view
the current and historical network data.
The Airodis™ report schedule can be configured to run
various reports on a timed basis. The reports include the
polar and vertical plots of the LIDAR scans which can be
displayed as a mass concentration (µg/m3).
Reports are also generated for the dust monitoring stations,
including wind roses, dust scatter plots and historical
line graphs.

Web page image of vertical dust dispersion.

AIRO DI S ™ CO NT R OL S YS T EM IN T ER FA C E

ECOTECH has developed interface software that allows
Airodis™ to provide automated feedback from the Integro™
LIDAR Network to the facilities Programmable Logic
Controller (PLC) to automatically trigger dust suppression
equipment around the facility.
This is achieved by transferring data from the fixed site
monitors to the facilities PLC via Modbus. The data can
be used for controlling water sprays at pre-determined
locations.

E FFE C TIV E MON ITOR IN G LE A D S TO E FFECTI VE
MA N A GE ME N T

Choosing the most effective dust management measures,
and determining the specific timing to implement
these measures, is greatly influenced by the real-time
information received from the Integro™ LIDAR Network.
Using Airodis™, facility operation managers are armed
with valuable information to evaluate the effectiveness and
efficiency of various dust management strategies on an
economic basis.
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Advantages of the Integro™ LIDAR Network
Commercial, Industrial & Mining

Governments & Communities

Immediately reduces dispersion during extraction
and storage

Safeguards the health and quality of life of people in
the exposed area

Identifies emission sources and targets dust
lift-off areas

Helps inform decisions about facility use
and/or expansion

To develop equipment and process upgrade plans in
response to dust trouble spots

Determines future residential zoning based on dust
migration patterns

Immediately employ dust suppression strategies

Identify dust hot spots across multiple facilities

FS 603790

OHS 603791
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ABOUT ECOTECH: Together we create solutions that shape the future
For over 40 years ECOTECH has pioneered innovative solutions in environmental
monitoring for air, water, gas, noise, vibration, blast, fine particulate and dust.
Headquartered in Australia, and certified to internationally recognised quality
standards, ECOTECH operates in more than 80 countries, managing and maintaining
over 500 real-time environmental monitoring sites consisting of thousands of
individual pieces of precision equipment. ECOTECH is part of the ACOEM Group.
ABOUT ACOEM: Reduce your environmental impact
The ACOEM Group is a global leader in providing sustainable solutions for the
development of smart cities of the future. It is committed to helping companies and
public authorities meet challenges by offering products and services that:
• Prevent and control air, noise and vibration pollution
• Increase the productivity and reliability of industrial machinery
• Contribute to the development of effective, robust & noiseless solutions
• Protect soldiers, sites and vehicles in military theatres of operation.
Across the world, ACOEM’s 700+ employees innovate in the measurement, analysis
and control of environmental parameters through its 01dB, ECOTECH, ONEPROD,
FIXTURLASER, MEAX and METRAVIB brands.

ECOTECH Pty Ltd
(Global Head Office)
1492 Ferntree Gully Road
Knoxfield VIC 3180
Melbourne Australia
+61 3 9730 7800
email@ecotech.com
ecotech.com
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