
                 

INTRODUCTION

This application note provides instructions for interfacing an eosAC 
soil gas flux chamber directly with the ABB-Los Gatos Research 
(ABB-LGR) Micro-Portable Greenhouse Gas Analyzer 
(M-GGA-918). Use of the system for survey-style measurements is 
demonstrated through the collection of CO2 and CH4 gas flux 
measurements at the Cole Harbour Heritage Park in Cole Harbour, 
Nova Scotia.

CONNECTING AN eosAC TO THE M-GGA-918

Required Components 

● ABB-LGR M-GGA-918 
● eosAC 
● Single-chamber configuration power and data cable
● Portable 12V power supply
● Gas tubing
● Laptop, smartphone or tablet with VNC client

The eosAC and M-GGA-918 are connected by two supplied lengths 
of tubing (responsible for recirculating the chamber gas) and one 
USB cable (responsible for data transmission and chamber control). 
One end of the tubing is bare while the other end has a 
quick-connect fitting. 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 fittings until the tubing is locked and 
held securely (Figure 1).

Connect the USB control cable to a USB port on the side of the 
M-GGA-918  (Figure 2, left) and connect the eosAC power cable to 
a portable 12V source (Figure 2, right). In this application note, we 
are using a Goal Zero Sherpa 100 rechargeable power pack with 
12V DC output option.

Attach the bare end of the tubing to the eosAC INLET and OUTLET 
on the back of the chamber by pushing the tubing into the 
push-connect fittings until the tubing is locked and held securely. 
The chamber INLET corresponds to the analyzer IN port, and the 
chamber OUTLET corresponds to the analyzer OUT port. 
Additionally, attach the power/data cable to the COMM port on the 
back of the eosAC (Figure 3).
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IMPORTANT
This application note is not a replacement for the user 
manuals for each product. We recommend reading both of 
them before proceeding.

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

Figure 2. Attach the USB data cable to the M-GGA-918 and connect the 
eosAC power cable to a portable 12V supply (Goal Zero Sherpa 100).

Figure 3. Attach the bare end of the tubing to the eosAC INLET and 
OUTLET and attach the power/data cable to the top left electrical port 
(labelled COMM). 
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PERFORMING CHAMBER MEASUREMENTS

Survey-style measurements are simplified by the analyzer’s built-in 
battery, which increases portability of the system. The eosControl- 
AC software allows users to manually control a single eosAC and 
log chamber events. Users can manually start and end the 
measurement cycle, and optionally conduct a timed measurement 
(default is 5 minutes). Users may also lower the chamber lid using 
the software for convenient transportation between locations 
(Figure 4).

To access eosControl-AC software when connected to the 
M-GGA-918, switch to the second Desktop (default shortcut: <Ctrl> 
+ <Alt> + <Right Arrow>) and launch the software from the shortcut 
on the M-GGA-918 desktop. After the software starts and 
recognizes the chamber, custom measurement cycles can be 
created and started.

Ensure that the chamber is closed, then gently lower it to insert the 
collar into the circular opening on the base of the chamber. If the 
collar is installed in uneven ground, the chamber may require some 
support material (sticks, flat rocks, etc) to keep it level, ensure a 
proper seal and avoid disturbing the inserted collar. To measure flux 
from an installed eosAC collar, first make sure that the chamber is 
open. From the eosControl-AC interface, click “Start Measurement”. 
Be sure to record the duration of each measurement and the height 
of the collar exposed above the soil surface; it is helpful to hold 
these parameters steady throughout each site in a survey, if 
possible. A list of survey best practices is presented later in this 
document.

DATA PROCESSING

Once all the measurements have been gathered, transfer the 
analyzer and eosAC log files to your Windows PC through the 
M-GGA-918 file transfer interface. Collect all analyzer data files (.txt 
and .zip) with name format “gga_2019-04-29_f0000” (for the first 
data file written on April 29, 2019, as an example) as well as all 
FRMonitor_NNNN.log files, located in 
“/home/lgr/data/Eosense/eosMX Log Files” (see Figure 5). 

Ensure that  the eosAC log files are copied to the eosAnalyze-AC 
software folder and run the eosAnalyze-AC software, selecting 
"ABB-LGR M-GGA-918" as the analyzer type and "Eosense eosAC 
(Multiplexed)" as the chamber type. Set the data path as the 
location where the M-GGA-918 analyzer data was copied. Adjust 
your specific 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 6) as desired and export your data to a spreadsheet 
compatible .csv file.
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Figure 4. eosControl-AC software window with a chamber connected.

Figure 5. M-GGA-918 file transfer screen showing eosAC log files.

Figure 6. eosAnalyze-AC software showing a sample of measurement data 
for each chamber closure.
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SURVEY RESULTS

In April, 2019, we visited a nearby provincial park  to conduct a field 
trial of our survey procedure. The eosAC was connected to the 
M-GGA-918 using 15 m of ¼” outer diameter teflon (PTFE) tubing 
(Figure 7) and was deployed at a total of six locations (Figure 8). 
Measurement locations were selected to sample diverse conditions 
within an area consisting of mixed deciduous forest and turf grass.

Two measurements were collected at each location. The 
single-chamber multi-site survey showed a great deal of spatial 
variation of gas fluxes within the site. A relatively dry, grassy hill 
(Site 5) was the location of the largest observed CO2 flux (4.4 and 
3.8 μmol/m2/s), while more water-saturated soils (Sites 1, 2)  
typically emitted less CO2 (between 1.2 and 1.7 μmol/m2/s). A 
forested area (Site 6), on the other hand, was a relatively strong 
source of CO2 and a sink for CH4 (3.61, 2.74 μmol/m2/s CO2, -0.59, 
-0.24 nmol/m2/s CH4). In fact, most measurement sites were CH4 
sinks. 
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Figure 8. Measurement locations at the field site. CO2 and CH4  fluxes were 
measured twice at each location.

Figure 7. eosAC deployed at site 2 at the field site in Cole Harbour, Nova 
Scotia on April 25th, 2019. 

Figure 9. CO2 flux from six measurement sites. The greatest fluxes 
were observed at a grassy hillside (Site 5)  and a forested area (Site 
6).

Figure 10. CH4 flux from six measurement sites. Most locations 
exhibited a small degree of methane uptake.  
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In many cases, the second flux measurement at a site was lower in 
magnitude than the first flux measurement. This is likely due to 
non-equilibrium effects from soil disturbance during collar insertion, 
which occurred several minutes prior to the first measurement. 
Ideally, to avoid these disturbance effects soil collars would be 
installed one to two weeks before measurement in the field, which 
was not possible with this field deployment.

SURVEY MEASUREMENT BEST PRACTICES
● Plan ahead.

● Determine measurement locations in advance.

● Schedule field visits so that effects of diurnal variation and 
weather can be accounted for in the sampling program.

● Install collars two weeks prior to measurement so that any 
disruption to the soil does not compromise your results.

● Insert collars to a uniform depth to simplify data 
processing and analysis.

● Ensure that all equipment is in good working order prior to 
visiting the field.

● Plan to protect sensitive equipment in adverse conditions 
(rain, snow, etc.)

● Dress for the weather and for the field site. As 
necessary/applicable, bring warm, windproof clothing, 
waterproof footwear, insect repellent, sunscreen, and 
required PPE.

● Collect several measurements per collar to assess 
repeatability and/or to determine average flux and error 
range per sample location.

● Watch the analyzer GUI while sampling. If concentrations 
of CO2 and H2O do not accumulate smoothly throughout 
the measurement, there may be a leak in your system.

● Take diligent and thorough notes while surveying, 
including photographs, GPS coordinates, site maps and 
descriptions.

CONCLUSIONS 
ABB-LGR users can now directly integrate a single eosAC with their 
microportable or ultraportable analyzer and conduct survey-style 
chamber measurements across a field site. This builds upon the 
measurement flexibility of up to 12 eosAC chambers offered to 
eosMX/eosMX-P users. 

Our brief measurement campaign showed the importance of 
incorporating spatial variability into a field plan, with drastic 
variations in flux between sites as close as 130 m. Site fluxes 
ranged from 1.23 to 4.42 μmol/m2/s of CO2 and -0.24 to 0.02 
nmol/m2/s of CH4. Careful advance preparation is also key to a 
successful field campaign.
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