Automatic remotely web-based control equipment for investigating gas flux at water — air interfaces
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Abstract - Aquatic ecosystems are major sources of greenhouse gases (GHG). Robust measurements of natural GHG emissions are

lant mediated . . . . . .
 emision 4 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.
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- 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 sifu accumulation of gas in the chamber, ebullitve gas in the funnel and equiped

CH, produced in anoxic sediments

to collect gas samples into sample bottles for subsequent analysis in the laboratory.
(Bastviken D. et. al., Global Biogeochemical Cycles 18 GB4009)
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- Using conventional funnel and floating chamber design as the basis to capture emissions. CHa diffusive 5 5 5 5 5 5 p 3

- Automated with a custom wireless data logger to control and monitor the gas traps. e | | | | | | | |
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- Web-based control and monitoring via a Raspberry Pi | =2
computer connected to the internet. - <
O
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- An on-shore “controller” board, connected to the Raspberry = Air 5 5 5
. . D temperature . . .
Pi computer, remotely controls and reads out clients over a
wireless mesh network (DigiMesh).
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- Up to 60 “clients” deployed in lakes within 1 km of the ater ? ?
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- Raw data file (in text format): sensor signals with real time

stamped. | o _ 0 ! ! — —
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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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