
                 

INTRODUCTION

This application note provides simplified setup instructions for 
interfacing the 12-channel eosMX(-P) multiplexer and eosAC soil 
flux chambers with the ABB-LGR Microportable Greenhouse Gas 
Analyzer (M-GGA-918). The system is demonstrated while 
collecting CO2 and CH4 gas flux measurements at a forest-wetland 
transition site.

Required Components:

● ABB-LGR M-GGA-918 
● Laptop or other device with Wi-Fi and VNC client 
● eosMX(-P) multiplexer 
● eosAC Automated Soil Flux Chamber(s)
● Connection Tubing, consisting of:

○ 2 x 60 cm PTFE tubes w/ quick connect fittings
○ ¼” Ferrule Set x 2 (SS-403-1, SS-404-1)
○ ¼” Swage Nut x 2 (SS-402-1) 

CONNECT THE eosMX(-P) TO M-GGA-918

The eosMX(-P) and M-GGA-918 are connected by two supplied 
lengths of tubing (responsible for recirculating the chamber gas) 
and two USB cables (responsible for data transmission and 
chamber control). One end of the tubing has a quick-connect fitting 
compatible with the M-GGA-918 while the other end has a 
Swagelok nut and pre-compressed ferrule. Attach the quick-connect 
ends of the tubing to the IN and OUT ports on the side of the 
M-GGA-918 by pushing the tubing into the quick-connect ports until 
held securely (Figure 1).

Attach the Swagelok end of the tubing connected to OUT on the 
M-GGA-918 to OUTLET on the eosMX(-P). Attach the swaged end 
of the tubing connected to IN on the M-GGA-918 to INLET on the 
eosMX(-P). Hand tighten the nuts and then turn a further ¼ turn 
using a 9/16” or adjustable wrench (Figure 2).

Connect the CONTROL and DATA USB cables to the eosMX(-P) 
and to the USB ports on the side of the M-GGA-918 (Figure 3). 
Finally connect power for both the eosMX(-P) and the M-GGA-918 
and turn both units on. 
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IMPORTANT
This application note is not a replacement for the user manuals for 

each product. We recommend reading them before proceeding.

Figure 1. Attach the quick-connect ends of the tubing to the IN and 
OUT ports on the M-GGA-918.

Figure 2. Attach the Swagelok ends of the tubing to the eosMX(-P), 
and turn a further ¼ turn to secure. 

Figure 3. [Top] Attach the power and CONTROL and DATA USB 
connections to the eosMX(-P) and [Bottom] plug the USB connections 
into the M-GGA-918 USB ports. 
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CONNECT eosMX(-P) TO eosAC CHAMBERS

Each eosAC is connected to the eosMX(-P) through two lengths of 
tubing and one power/data cable. Using the provided eosAC 
tubing/cable bundle, insert the bare ends of the tubing into the 
push-connect  INLET and OUTLET ports on the rear of the eosAC. 
Attach the swaged end of the tubing connected to the eosAC 
INLET port to Inlet 1 on the eosMX(-P). Next, attach the swaged 
end of the tubing connected to the eosAC OUTLET port to Outlet 1 
on the eosMX(-P) (Figure 4).

Attach the power/data cable to the COMM port on the back of the 
eosAC and then to the COMM 1 port of the eosMX(-P) (Figure 5). 
Repeat this process of connecting the tubing and the 
communication cable for each eosAC that will be connected to the 
eosMX(-P), ensuring that each new eosAC is connected to 
matching port numbers (Inlet 2, Outlet 2, COMM 2, etc).

SCHEDULING CHAMBER MEASUREMENTS

The eosLink-MX software is installed directly on the M-GGA-918 
(contact Eosense Support for remote installation) and serves as the 
control panel for up to 12 eosAC's and logs chamber peripheral 
data (Figure 6). Users can customize measurement schedules, 
incorporating chamber measurements and calibration standards, 
which can be run as a single sequence or looped continuously 
(Figure 7).
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Figure 4. Attach swaged ends of eosAC tubing to eosMX(-P) on Inlet 
and Outlet ports 1 and attach the eosAC power/data cable to COMM 
1. 

Figure 5. Attach the end of the INLET and OUTLET tubing to the 
eosAC and attach the power/data cable to the top left electrical port 
(labelled COMM). 

TIP: System Diagram
For a block diagram of the complete system setup, please visit 

http://www.eosense.com/lgr-m-gga-918/

Figure 6. eosLink-MX software main window during an active 
measurement cycle.

Figure 7. eosLink-MX 
software showing a custom 
measurement cycle of 
repeating, sequential 10 
minute chamber closures for 
each eosAC.
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To access eosLink-MX software when connected to the 
M-GGA-918 using the VNC client, switch to the second Desktop 
(default shortcut: <Ctrl> + <Alt> + <Right Arrow>) and launch 
eosLink-MX from the shortcut. After a warm up period, custom 
measurement cycles can be created and started.

DATA PROCESSING

Once measurements have been gathered, transfer the analyzer 
and eosMX(-P) log files to your Windows PC through the normal 
M-GGA-918 transfer interface. Collect analyzer data files (e.g. 
micro_2019-04-30_f0000.txt) and FRMonitor_NNNN.log files, 
located in “/home/data/Eosense/eosMX_Log_Files/” (Figure 8).

Copy the analyzer files to your PC and the eosMX(-P) log files to 
the eosAnalyze-AC software folder. Run the eosAnalyze-AC 
software, selecting "LGR M-GGA-918" as the analyzer type and 
"Eosense eosAC (Multiplexed)" as the chamber type. Set the data 
path as the location where you copied the M-GGA-918 analyzer 
data (ensuring files are unzipped). Adjust your  setup parameters 
(tubing length, collar height, etc) from the Chamber and Analyzer 
Settings window, then import your measurements by specifying a 
date range in the Collect Data window.

Once your measurements have been imported, customize the data 
table (Figure 9) as desired and export your data to a spreadsheet 
compatible file. Measurements will also be displayed in the software 
in graphical format (Figure 10). 

EXAMPLE DEPLOYMENT

To demonstrate the capabilities of the M-GGA-918 and eosAC 
system we deployed the pair at a wetland-forest transition site in 
Dartmouth, Nova Scotia, for approximately 6 hours (10 am to 4 pm) 
with an eosMX multiplexer and four (4) eosAC flux chambers 
(Figure 11). Each eosAC was deployed on a different surface cover 
type with varying water saturation levels (Figure 12) and connected 
to the eosMX(-P) using 15 m of ⅛” ID teflon (PTFE) tubing. 
Chamber closure times were 8 minutes each, with approximately 2 
minutes of flushing time between successive chamber 
measurements. 
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Figure 8. UGGA file transfer interface showing eosMX(-P) log files.

Figure 9. eosAnalyze-AC software showing a sample of measurement 
data for each chamber closure.

Figure 10. eosAnalyze-AC software showing plots of CO2 / CH4 
fluxes for each of the three chambers.

Figure 11. Three of four eosAC chambers deployed at the forest-wetland 
transitional field site in Dartmouth, Nova Scotia on April 30, 2019. Site 
transitions from mixed forest on the left of the photo to wetland to the 
right of the photo after a small footpath. 
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We hypothesized that the wettest site (Saturated Litter, Figure 12) 
would produce the most CH4 and a moderate amount of CO2 
whereas the drier sites would produce more CO2 and negligible 
CH4. Individual chamber measurements with the M-GGA-918 
coupled to the eosAC system behaved as expected. Below is an 
example (Figure 13) of two chamber closures for both gas species 
at the Saturated Litter site. 

The curves above clearly show the expected mixing period, just 
after chamber closure followed by the gas accumulation period with 
approximately linear increases in concentration for both gas 
species and finally ending with the purging period before the next 
measurement begins.

When comparing surface types to each other we found that the two 
dry sites had lower CO2 and negligible CH4 flux as compared to the 
two wetter sites, and that the Sedge Hummock site had 
considerably higher CO2 and CH4 flux than the Saturated Litter site, 
despite being drier (Figure 14). The Sedge Hummock site 
consistently produced CH4 fluxes that were one order of magnitude 
higher than the saturated litter site, suggesting that the plant has 
some role in mediating transport of CH4 from the soil to the 
atmosphere. Gas flux dynamics within a single site were also 
interesting, with most plots (except for the sedge hummock) 
showing low measurement variability in CO2 flux (about 6% ± 1% 
coefficient of variance (CV)) but with the saturated litter site 
showing a considerably higher CV for CH4 of 28% (compared to 6% 
for CO2) over only a 6 hour sampling period. 

CONCLUSIONS

The Eosense eosMX(-P) and eosAC products now offers 
M-GGA-918 users an all-in-one solution for measuring 
multi-species soil gas flux. The eosMX(-P) provides a rugged, 
recirculating M-GGA-918 compatible multiplexer, and the ability to 
link up to 12 eosAC soil flux chambers,

During our field experiment, the system measured robust linear 
trends for both CO2 and CH4 from all experimental sites. The ability 
to connect multiple, spatially distributed chambers coupled with 
high-temporal resolution measurements of CO2 and CH4 allowed 
clear differentiation of CO2 and CH4 flux mechanisms over time and 
by location. 
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Figure 12. Surface types below each of the 4 eosAC chambers. From 
top left clockwise: Dry Sphagnum, Moist Sphagnum, Saturated Litter 
and Sedge Hummock.

Figure 13. Example concentration accumulation curves showing the 
expected chamber closure behaviour for both gases during repeated 
measurements. 

Figure 14. Fluxes from the varying surface types below each of the 4 
eosAC chambers. 
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