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Sensors:
- 2 CO2 sensors
- 1 CH4 sensors
- 3 temperature sensors
- 1 pressure sensor
Optional: 
- vial sampling array 

- Web-based control and monitoring via a Raspberry Pi    
computer connected to the internet.
- An on-shore “controller” board, connected to the Raspberry 
Pi computer, remotely controls and reads out clients over a 
wireless mesh network (DigiMesh).
- Up to 60 “clients” deployed in lakes within 1 km of the      
controller.

Field deployment (2014):  
 - Lakes in the Stordalen 
mire region.

Problems!
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(d) Chamber closure: Deflating the balloon seals 
the chamber onto the water surface 

(c) Ventilation: Inflating the balloon lifts an edge of 
the chamber above the water surface. 

(a) Rinsing: Before sampling, transfer lines are rinsed. (b) Sampling: Gas is diverted to brine filled vials. Some 
brine remains in vial to seal the vent. 
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Yes, it works!
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bubble count over two weeks

extracted bubble events by MATLAB over a two week period extracted difusive events by MATLAB over a 12h period at Tamnaren lake
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- Aquatic ecosystems are major sources of greenhouse gases (GHG). Robust measurements of natural GHG emissions are 

vital for evaluating natural GHG budgets and for assessing climate feedbacks on natural fluxes to improve climate models.

- Diffusive and ebullition (bubble) flux are two of main pathways for GHG escape to the atmosphere.  

- The proper capture of high temporal variability of these fluxes calls for labor intensive manual based methods or requires 

expensive equipment e.g. eddy correlation methods.

- An inexpensive and easily mobile flux chamber - bubble counter has been developed with wireless data readout and 

web-based remote monitoring and control. 

- The unit can be programmed to measure in situ accumulation of gas in the chamber, ebullitve gas in the funnel and equiped 

to collect gas samples into sample bottles for subsequent analysis in the laboratory.
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Abstract

- Using conventional funnel and �oating chamber design as the basis to capture emissions.

- Automated with a custom wireless data logger to control and monitor the gas traps.

(Bastviken D. et. al., Global Biogeochemical Cycles 18 GB4009)

- Raw data �le (in text format): sensor signals with real time 
stamped.
- Download from the web server.
- Post data analysis: 
 +Running R or Matlab to process: �lter noise, extract emis-
sion events (as shown in graphs).
 + Export processed data to a text �le.

Next step: identify and incorporate 
-  CH4 sensor that works at percentage level.
-  H2 sensor that works at ppm level.

Bubble detection limit: 
1.0 ± 0.5 mL

Di�usive CH4 detection limit: 
0.012 mmol m−2 h−1


