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Mobile sensing systems are proving to be an effective way for researchers to gather timely, 
actionable data. Today’s lightweight, powerful sensors enable scientists to capture 

essential and relevant data with precision and placement previously unobtainable. 

Researchers no longer need to invest and 
rely on physical structures or expensive 
transport vehicles. Now they can use 
any vehicle, including unmanned aerial 
vehicles (UAVs), to carry their payloads 
precisely where they want to gather data.

Know the Wind
A company at the forefront of this 
movement is Anemoment LLC, a 
US-based specialized meteorological 
instrument design firm that designs and 
manufactures the world's smallest and 
lightest 3D ultrasonic anemometers. 

Size Optimized
Its TriSonicaTM Mini Wind and Weather 
Sensor (Figure 1) is small enough to fit 
in the palm of your hand yet is a highly 
accurate tool for atmospheric monitoring, 
weather reporting and ecosystem research. 
Even with its small size it provides precise 
wind speed, direction, temperature, 
humidity, pressure, tilt and compass data. 
The fact it has no moving parts eliminates 
maintenance issues, making it perfect for 
permanent installations.

Methane Monitoring
With increased awareness of the impact 
greenhouse gas emissions have on air 
quality and climate change, there’s 
a focus on finding ways to reduce 
methane emissions. According to the US 
Environmental Protection Agency (EPA), 
methane (CH4) represents the second 
most prevalent greenhouse gas emitted on 
a global scale, and has a greenhouse effect 
84-times stronger than carbon dioxide 
when counted over 20 years after releasing 
the gas into the atmosphere. 

to a ground station to view the location of 
methane emission sources, as well as the 
quantity of gas flow, in real-time. 

This approach has applications in many 
environments including emissions from 
extended areas that are difficult to measure 
using traditional methods, searching for 
leaks from gas pipelines and mapping and 
measuring of inaccessible emissions in 
complex industrial landscapes.

The company’s TriSonicaTM Sphere 
Wind Flux Sensor (Figure 2) is the 
industry's smallest and lightest 3D sensor, 
engineered to deliver precise vertical wind 
measurements. Fast sampling rates of up 
to 100 Hz make it ideal for UAV-based 
atmospheric flux and turbulence research, 
including eddy covariance studies. 

Anemoment’s mobile sensors are being 
used today around the globe in a number 
of key areas of research including methane 
monitoring and monsoon research.

“ Honesty, among all of the sensors that we used, the 
TriSonica Mini was the easiest to integrate, even though it 
was the most sophisticated, as far as functionality.

Accurately measuring methane emissions 
is important, not only in raising awareness 
of the environmental impact of methane 
on our atmosphere, but also in helping to 
formulate realistic, effective regulations 
regarding its release.

Sparv Embedded of Sweden is working 
with Linköping University to integrate 
a high precision CH4 sensor for UAV 
deployments. The sensor, developed by 
Aeris Technologies, has an unprecedented 
CH4 resolution for its size, measuring 
variations smaller than one parts per 
billion. The Sparvio sensing platform 
(Figure 3) takes on-board readings of 
methane, winds, air pressure, position, 
orientation, speed, temperature and 
humidity, logs this data and transmits it 

Another deployment example comes from 
the Los Alamos National Laboratory’s 
(LANL) Earth Systems Observation group. 
Its field campaigns attempt to locate, 
quantify and characterize methane leaks 
from oil and gas infrastructure using a 
variety of sensor arrays, including trace gas 
analysers, wind flux sensors and sonic 3D 
wind and weather sensors.

Using the data obtained by these sensors 
along with a variety of different modeling 
procedures enables the team to leverage 
physics-based models to inform their 
field measurements and vice versa to 
get a better idea of how these emissions 
are transported and interact with the 
atmosphere and, in turn, the potential 
effects they might have on our ecosystem.

Figure 1: World's smallest and lightest 3D 
Anemometer: TriSonica Mini Sensor

Figure 2: TriSonica Sphere Wind Flux Sensor

Figure 3: Sparvo sensing platform with high 
precision CH4 sensor

William Villers
VP Engineering, TEN TECH LLC



Monsoon Research
Embry-Riddle Aeronautical University 
uses UAVs to improve forecasting 
and better predict flash floods and 
severe thunderstorm events associated 
with North American monsoons. The 
overarching goal of its research is to 
better understand what triggers that very 
localized precipitation. To that end, the 
university enlisted personnel from its 
Prescott Arizona, and Daytona Beach 
Florida campuses to conduct this research 
project. The approach involved a variety of 
manned and unmanned research vehicles, 
the use of which provided near continuous 
measurements of the lower atmosphere 
over the complex terrain found in 
northern Arizona.

Traditional forecast models rely heavily 
on fixed local weather stations located 
miles apart that fail to capture the 
meteorological interactions that occur 
over complex terrain. By using a fleet 
of manned and unmanned vehicles, 
researchers were able to capture 
measurements horizontally as well as 
vertically. The UAVs allowed researchers 
to investigate the unique weather 
phenomenon present during the monsoon 
season at a finer spatial and temporal scale 
than ever before. Their theory is that the 
denser and more frequent the data, the 
better the forecast. In capturing data near 
the Earth’s surface as thunderstorms were 
forming, researchers hope they can more 
effectively monitor the timing and location 
of convective cells. By improving their 
understanding of these processes, they 
hope to enhance forecasting of flash floods 
and severe thunderstorms.

Timely access to high quality and 
actionable information is necessary 
if we’re to mitigate the threat of 
meteorological and hydrological hazards. 
Improving the accuracy of weather 
forecasts through the use of mobile 
sensing systems can not only save lives 
but also help cities and communities 
build resilience against climate change.

Wind Plays A Critical Role
“In characterizing methane and other 
hydrocarbon emissions from oil and gas 
infrastructure, trace gas analyzers can give 
us continuous volumetric concentrations 
in the air of methane and ethane and 
other hydrocarbon species,” says Aaron 
G. Meyer, a EES-14 trace gas specialist. 
“However, to go from a concentration 
that you may be measuring in a plume 
downwind of a source to an actual 
quantifiable emission flux, the wind data is 
as important as the trace gas concentration 
data because of the atmospheric dynamics 
that are at play.”

Researchers have found that the downwind 
characterization of emission sources can 
vary dramatically based on existing wind 
conditions. A day with good conditions for 
measuring a source downwind, in terms of 
the wind speed and direction, will appear 
different in terms of the concentrations 
that the trace gas analyzers are reporting 
compared to a day with higher or lower 
wind speeds. 

So, when calculating for target gas 
concentrations – whether applying a 
basic atmospheric dispersion equation or 
performing more complicated dispersion 
modeling and turbulence profiling – wind 
speed and direction are critical variables.

“Our field campaigns always come back 
to wind characterization,” says Meyer. “It’s 
such an important factor in finding where 
potential sources are coming from and 
being able to quantify their size. All of that 
is contingent upon having accurate wind 
data.”

"For me, size and weight are key 
attributes. The TriSonica Mini is 
small, easy to put on the sUAS and 
it doesn’t really take much power. I 
can always add more instruments 
to my payload, especially if they all 
weigh nothing and they don’t take up 
any space."

Alex Clark
Senior Engineer, BlueHalo

“The TriSonica Mini is the lightest 3D 
wind sensor available. This positions 
the TriSonica Mini to address 
the blind spot of wind sensing 
capabilities of small UAV. The 
TriSonica Mini is a natural addition to 
our Sparvio sensing platform.”

Anders Petersson, 
President, Sparv Embedded AB

“There were a lot of ways, and a 
lot of things that could go wrong 
and it was a pretty incredible effort, 
you know, multi-domain, multi-
disciplinary, multi-vehicle, multi-
sensor—a lot of stuff that could go 
wrong.”

Dr. Mark Compere
Assoc. Prof., Embry-Riddle

Comments from the Field:
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“ For me, size and weight are key attributes. The TriSonica™ 
Mini is small, easy to put on the UAV and it doesn’t take 
much power. I can always add more instruments to my 
payload, especially if they all weigh nothing and they don’t 
take up any space.

Alex Clark
Senior Engineer, Blue Halo

OPTIMIZING SWaP
Size, Weight, and Power

The TriSonica™ Mini Wind & Weather 
Sensor is the world’s smallest and lightest 
3-dimensional ultrasonic anemometer. 

Small enough to fit in the palm of your 
hand, the TriSonica Mini is a highly 
accurate, powerful tool for anyone 
involved in atmospheric monitoring, 
weather reporting, turbulence calculations, 
and ecosystem research. 

Even with its small size it provides 
wind speed, direction, temperature, 
humidity, pressure, tilt, and compass 
data. The TriSonica Mini can also provide 
measurements of all three dimensions of 
air flow. 

The open path provides the least possible 
distortion of the wind field. Four 
measurement paths provide a redundant 
measurement. The path with the most 
distortion is removed from the calculations 
to provide accurate wind measurements. 
Further, data output can be customized to 
user requirements.

Available with a pipe-mount base 
accommodating any 1/2” DN15 Schedule 
10 pipe. To further protect components 
and streamline your installation, wiring 
runs through the interior of the pipe when 
using this configuration.
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