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Trace Gas Flux
and Turbulence

EDDY-COVARIANCE SOLUTIONS
Innovative | Reliable | Economical
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Global Initiatives

The accelerated rate of carbon emissions

has led to rapid changes in the atmosphere,
cryosphere, biosphere, and oceans.
Humankind and the natural world are
impacted daily by extreme weather events—to
a devastating degree. There are an estimated
3.3-3.6 billion people living in areas highly
vulnerable to climate change. However,

many of these areas contribute the least to

these changes.

At Campbell Scientific, we strive to make a
difference in your lives, the communities in
which you live, and the quality of life you enjoy
on this planet. Our innovative solutions for
measuring carbon fluxes provide researchers
with the critical data needed to inform policy
that will ultimately ensure a sustainable future

for humankind.
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Solutions

Campbell Scientific offers gas analyzers, such
as our new TGA300 Series, as well as sonic
anemometers that accurately measure the
amount of carbon dioxide and water vapor
exchange between the Earth's surface and
the atmosphere using the eddy-covariance
technique. These instruments are designed
to be low power and robust so that they

can be used reliably in remote areas around

the world.

Our flagship IRGASON™ fully integrates the
open-path gas analyzer and sonic
anemometer with an aerodynamic design.
This allows for an easier installation while also
providing carbon dioxide, water vapor,
three-dimensional wind, and sonic

temperature collocated measurements.

campbellsci.com/gas-
flux-turbulence




For measurements in high precipitation or
airborne particulate areas, Campbell

Scientific offers the CPEC310 closed-path
eddy-covariance system. This system includes a
CSAT3A three-dimensional sonic anemometer
and an EC155 sample cell assembly. The EC155
is designed with a patented vortex intake to
filter the sample air through cyclonic action
and greatly reduce maintenance, has a short
intake and small volume sample cell to ensure
adequate frequency response, and functions

on low power to allow for remote operation.

The AP200 is a profile system that can
accurately measure the CO: storage flux.
Storage flux is the amount of CO- that builds up
as a lack of turbulent transfer. The CO. gradient
occurs below the eddy-covariance sensors. Its
contribution to the flux is significant on
half-hourly time scales, especially around
sunrise and sunset. This is especially true at
forested measurement sites. By quantifying the
storage flux, half-hourly net ecosystem

exchange estimates (NEE) are improved.

Introducing CampbellShield™
A specialized suite of updates for the CSAT3C

Enhanced Durability: The CSAT3A, CSAT3C,
and IRGASON sonic anemometers now
feature a Cerakote finish, upgraded
transducers, metalized matching layers, and
conformal coating for increased ruggedness

and corrosion resistance.

Improved Design: The CSAT3C includes an
enhanced connector system that better

protects against moisture ingress and corrosion.

Easy Maintenance: You can now use our
molecular sieve technology to quickly and
easily scrub CO: and H:O from the internal air

space of all our gas analyzers without worry of

cauéti\c chemicals.
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Case Studies
Australia:

Ecological Research

The Warra Long-Term Ecological Research

Utah: Flux Station

China:

Flux Cooperation

Qingyuan Forest CERN is a field laboratory

(LTER) site located in Southwestern Tasmania directly supported by the Chinese Academy

was founded in 1995 to monitor long-term of Sciences (CAS) and is administrated

ecological health and dynamics within a wet principally by the Institute of Applied Ecology

eucalyptus forest. Studies at the site primarily (IAE), CAS. The field of mountain forests in

monitor the eco-physiological processes and Qingyuan Forest CERN stretches over a

rates of carbon accumulation and heterogeneous landscape that theoretically

decomposition in the forest; measure the challenges the techniques of measuring

exchanges of carbon dioxide, water vapor, fluxes commmonly applicable to homogeneous

and energy between the forest and the landscapes. For the three sensor towers, this

atmosphere using eddy-covariance project integrates the CPEC310 and AP200 as

micrometeorological techniques; and the main

attempt to link eco-physiological processes state-of-the-art components. Also chosen

and rates of carbon accumulation and were research-grade micrometeorological
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decomposition with the site biota.

) Utah:
Flux Stations

The Utah Geological Survey, supported by the

sensors, nitrate-related trace-gas analyzers
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durable in various weather conditions, and
soil CO: flux systems compatible with the

CPEC310 and AP200 in system control and
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data sharing.
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Utah Division of Water Rights, has

‘ﬂ"
42

N

constructed a network of eddy-covariance

5 campbellsci.com/case-studies
stations across Utah to measure

evapotranspiration. These stations measure

the combined water evaporation from land
and water transpiration by plants.
Consumptive use—the water absorbed and
transpired by plants—contributes
significantly to evapotranspiration in

vegetated areas, including croplands.

Australia:
Ecological Research



Paul Inkenbrandt; ‘
Utah Geologicalisurvey |'Utah Flux Network
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As a trusted provider of measurement solutions since 1974, Campbell Scientific has delivered the
information that helps mitigate severe weather casualties; aids scientists in gathering data to assist in
the understanding of climate change and other human-made environmental impacts; and supports
countless organizations, institutions, and national agencies in providing more efficient services to their
people. Our instrumentation hardware is known to be the best in the business. Our software services
provide an unrivaled level of insight. Our project delivery expertise combines both to deliver a unique

end-to-end solution capable of changing the world.

Australia: info@campbellsci.com.au | Canada: sales@campbellsci.ca | China: info@campbellsci.com.cn
India: info@campbellsci.in | UK/EU: sales@campbellsci.co.uk | USA: info@campbellsci.com
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