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Background

« Healthy peatland steadily a. b.
accumulates carbon — i

« Carbon fluxes are complicated

« Manually monitoring peatland i
conditions can be expensive, Peat C accumulation —
time-consuming and dangerous

> DOC, POC

° M ay be I OT Can h e I p ? T.Sloan, R. J. Payne, A. R. Anderson, C. Bain, S. Chapman, N. Cowie, P. Gilbert, R. Lindsay, D. Mauquoy, A.
e Newton, et al., “Peatland afforestation in the uk and consequences for carbon storage,”Mires and Peat, vol. 23, no.
1, pp. 1-17, 2018.
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Design

« Sensor nodes collect local data:
— Methane & CO2

%
— Soil moisture sz ﬂ FF

— Temperature & humidity s im

« A gateway transmits this data to Cloud
services

- Data can be viewed live and downloaded | USB Boost

Convertor
for further processing N

Mano Power

Babysitter Timer
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CO2 Sensor - SCD30

« NDIR CO2 sensor + temperature &
humidity

« O0-10000 ppm CO2 but bestin the
400+ range

« +30ppm +3% accuracy
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M Et h ane Se n SO r - N G M 2 6 ] ] -E] 3 TGS2611-E00 Sensitivity Characteristics:

« Resistive heating element 100 —

— Resistance changesin the
presence of methane

“i Ethanol

~ Iso-butane |

« Characterized down to 300 ppm
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Hydrogen |

. Requires additional low-level L T e
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Deployment
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Results

Over 7500 data points

across 5 locations &
50 days

— Node B
— Node C

Mode D

— Node E
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Mormalised Methane

=, Air emperature
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What’s this??

— Node B

— Node C
Mode O

— Node E




On sunnydays:

« CO2 production drops after
sunrise, then increases after

peak sunlight, returning to low

rates overnight

« Methane production peaks in
the morning, reaches a

minimum after peak sunlight,

then peaks again late in the
afternoon
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Currenttheories: 5 | | | | swergnan | | | |
 Sunshine = photosynthesis, so |
CO2 drops at first R N N A ~J |
g' L | | | - | Alru-mlp?:u:rn : |- E-\I | | :
« Diffusionthroughvascular s \ M :
plants + warming of soil = initial  :.[ | | 1 P ]
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« Methanotrophs become active § ol \
and convert methane to CO2 g
- Subsurface temperature peaks  ::- SV I "
later, causing 2"d methane peak =.. | . ' T | | |
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Future work

Methane sensor calibration

Adaptive sleep mode

— Increase sleep durationin winter

Better soil moisture sensors
— Wider coverage
— Quantitative data

— Acoustic sensing?
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Elliptical Particle

Motion
r
N ] j
T i
T ¥ !
Wave Direction Undisturbed
Media

https://www.researchgate.net/publication/303384382_Ground_vibration_from_
underground_railw ays_how _simplifying_assumptions_limit_prediction_accuracy
/figures?lo=1
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Thanks for listening!
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