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THE CHALLENGE

Net ecosystem exchange (NEE) describes the net carbon 
balance of an ecosystem. It is the net sum of an 
ecosystem’s CO2 uptake via photosynthesis (gross primary 
production, or GPP) and its CO2 emissions via microbial 
and plant respiration (ecosystem respiration, or ER) (Figure 
1). Therefore, reliably measuring NEE and its components 
is key to understanding carbon cycling in natural 
ecosystems.

NEE is also critical to accurately predicting future global 
climate and climate related feedback effects on 
biogeochemical cycling. For example, measuring NEE is 
important in ecosystems with atypical soil to atmosphere 
gas transport, such as rice paddies. Additionally, tracking 
changes in the carbon cycle of Arctic tundra ecosystems 
are crucial to our understanding of natural carbon cycling in 
a warming climate because they store approximately 50% 
of earth’s soil organic carbon (Figure 2).

Although extensive work has been conducted to 
understand NEE in Arctic ecosystems, there are still gaps in 
our understanding. Compared to other vegetation types 
there has been less research conducted in areas of the 
Arctic where shrubs or lichens/mosses are dominant. 
Similarly, relatively few studies consider barren regions, 
despite accounting for a relatively large portion of the Arctic 
landscape.  As a result, it remains uncertain whether Arctic 
tundra will be a carbon source or sink in a warming climate. 

THE SOLUTION

Until now, measuring NEE with automated flux chambers 
has been challenging for a variety of reasons, including 
available chamber sizes and opacity. Eosense is helping 
researchers overcome these challenges with the design of 
the new eosAC-LT automated soil gas flux chamber (Figure 
3). The chamber’s large footprint, transparent dome and 
transparent stackable collars allow for NEE measurements 
in a wide variety of ecosystems and vegetation types.

Figure 2: Map showing distribution of Arctic tundra study sites 
where CO2 flux measurements have been collected. Image 
taken from Virkkala et al., 2018.

Figure 3: An eosAC-LT chamber measuring CO2 fluxes from a 
sapling.

Figure 1: Schematic diagram illustrating processes that control 
NEE, namely, GPP and ER. Image taken from Schädet & Luo, 
2011.
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Three eosAC-LT/LO chambers — one opaque, two 
transparent — were deployed using an Eosense eosMX-P 
multiplexer and a greenhouse gas analyzer to measure 
CO2 fluxes. Photosynthetically active radiation (PAR) was 
also measured both inside and outside one of the 
transparent chambers. The results are shown in Figure 4. 
Using both transparent and opaque chambers at the same 
site allowed us to partition NEE into photosynthetic uptake 
(GPP), and combined soil and vegetation respiration (ER).

OPENING UP RESEARCH POSSIBILITIES

The eosAC-LT/LO chamber is opening up new research 
opportunities to strengthen our understanding of carbon 
cycling in a wide variety of natural ecosystems. A pair of 
chambers — one opaque, one transparent — can be used 
to measure NEE, photosynthetic uptake, and combined soil 
and vegetation respiration. If alternated between natural 
plots and plots artificially cleared of vegetation, the 
respiration can be further parcelled out into autotrophic and 
heterotrophic components. In combination with auxiliary 
meteorological or eddy-covariance measurements, the 
eosAC-LT/LO chamber is an invaluable tool for 
characterizing fine-scale ecosystem dynamics.

TECHNICAL SPECIFICATIONS

Figure 4: a) Fluxes measured by each eosAC chamber. 
Transparent chambers measure NEE within the chamber 
footprint while the opaque chamber measures only CO2 
respiration. b) PAR data inside and outside a transparent 
chamber. Note that the chamber canopy does not diminish PAR 
within the chamber footprint.
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Date
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Dimensions

Chamber Volume 0.072 m3 / 2.5 ft3

Chamber Surface Area 0.21 m2 / 2.3 ft2

Chamber Reach 30 m / 100 ft 

Optional Features

Exterior Transparent/Opaque

Collar 10 cm / 3.9 in
*customization upon request

Base Stackable base to 
increase height

Environmental Sensors

Air/Chamber Temperature 0 to 50°C

Barometric Pressure 300 to 1100 hPa

Auxiliary Sensors (optional)

Soil Temperature -40 to +60°C

Soil Moisture 0.0 to 1.0 m3/m3

PAR 0 to 4000 µmol m-2 s-1
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