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Disclamer

The data that is about to be shown is not yet published. Do not copy or
distribute without permission.
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Introduction
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Figure: Background methane concentration with time [1]
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Methane as a greenhouse gas

Methane is a greenhouse gas with Global Warming Potential (GWP) of
80 (for 20 years) and 25 (for 100 years) [2]. That means, that over the
period of 20 years it traps 80 times more heat than an equivalent mass

of COs.
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Methane budget
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Figure: Global methane budget diagram [3]
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Methane budget

Main sources from fossil fuels include:
@ Gas pipe leaks
@ Combustion engine leaks
@ Coal mines

S.K. (University of Warsaw) UFT MtgP 09.12.2022 7139



Coal mines as a source of methane

Figure: A photo of the ventillation shaft [4]
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Coal mines as a source of methane

In the U.S., ventilation of the coal mines accounts for around 60% of all
coal mine methane emmisions [5]. Not all methane can be extracted,
as it is very dilluted. Other sources include surface mining, post-mining

and gas draining.
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Figure: A diagram of Gaussian plume dispersion
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Campaign
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Campaign

The main purpose of Methane-to-go-Poland measurement campaign
was to study and quantify methane emissions and to compare them
with reported values from coal mine operators. The campaign was
funded by UNEP within the International Methane Emission
Observatory (IMEO) program.
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Study area

Because of rich mining activity, Upper Silesia region is one of the hot
spots of coal mine methane emissions in Europe. Emissions were
studied there previously during e.g. CoMet campaign [6], [7]. This was
the region of interest for this campaign.
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Study area

The hub of the campaign was localized in the Bielsko-Biata airport, in

the Helipoland hangar. From there the helicopter took platform to one
of three selected shafts:

@ Pnidwek V
© Brzeszcze-Andrzej IX
© Agnieszka-Powietrzny V
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Campaign organization

Plan of the campaign included a daily flight to one of the shafts and a
release test to try to quantify the method. A total of 7 shaft flights and 2
release tests were performed over the course of 9 days. Before each
day, the meteorological situation was assesed, and a plan of flight
track was made. There was also a drone team and the ground based
team for additional measurements.
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HELiPOD
A novel method of measurement was also planned to be tested during
the campaign.

Figure: HELIPOD platform
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HELiPOD

HELIPOD is a helicopter sonde developed by the Deutsches Zentrum
fir Luft- und Raumfahrt Institute of Atmospheric Physics (DLR-IPA)
and Institute of Flight Guidance (IFF) of the Technische Universitat
Braunschweig (TUBS), designed as a novel concept for quantification
of the greenhouse gases.
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HELiPOD

The platform was equipped with HMP110 probe from Vaisala,
5-hole-probe for wind measurements, and equipement for CH, and
CO, measurements among others. There was also a contribution from

the Institute of Geophysics in the form of Ultra Fast Thermometer
(UFT).
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Methane measurements

The measurements of methane were done by two instruments:
@ Picarro 2401 (CRDS)
@ Li-7700 (WMS)

L

(a) Picarro 2401 (b) Li-7700
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UFT at HELiPOD
Because the platform does not require any certificates, the installation
of Ultra Fast Thermometer (UFT) was very easy bureaucratically.
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UFT at HELiPOD

The setup of the UFT was very similar to the one during the EUREC4A
campaign. The sampling frequency was 20 kS/s, which for an average
speed equal to 35 m/s yielded centimeter-scale resolution. The data
was stored inside an SD card.
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UFT at HELiPOD

The reason UFT was installed is because the campaign had a
potential of aquiring boundary layer temperature data at a reasonably
low cost. The group from IGF could also use their knowledge about
turbulence to analyse wind data (at least 50 Hz at ~ 35 m/s). However,
high resolution data is not yet available.
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Helicopter and comms

During the measurements, 2 people were present in the helicopter
(excluding the pilot): one person was giving commands to the pilot,
and the other one was the operator responsible for monitoring of the
HELiIPOD, observing the atmospheric situation, and interesting
findings (such as CHy peaks).
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Sample results
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Case study

The presented results are from the 12th of October. This day was

chosen, because | had a privilege of being the operator in the
helicopter at that day.
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Meteorological situation

On that day, it was estimated that the wind will come from the
northeast. The sky was suposed to be clear, with small fog in the

morning. In practice, the fog dissipated around 10, and the start was at
11.
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Plan

Flight 12th October (~3 hours)
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Figure: Plan for 12th of October, credit: H. Huntreiser
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Vertical profiles
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Figure: Thermodynamic profiles
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Vertical profiles
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Figure: Composition profiles
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Methane

CH, ppm]
T

"
A AL A T LA S LTIV LSS e A

20 3500 000 500 000 5500 5000 6500 7000

Figure: Methane concentration with time
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Methane
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Figure: Methane concentration with space
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Figure: Methane concentration with space
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Methane

Figure: Map of study area
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UFT
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Figure: UFT measurements for UFT signal 12.10
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Figure: UFT psd estimate for UFT signal 12.10
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Conclusions

The campaign was succesful. Good quality data was gathered, and it
awaits analysis. In the future, a mission in Oman is planned, as there
is a lack of measurements in the middle east, where the fossil fuel
industry is important. The contribution from us will include an analysis
of turbulence and temperature from the gathered data.
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Future

As an individual, you can cut methane emissions by:
@ Reducing fossil fuel consumption,

@ Switching to a plant-based diet (or just incorporating more plants
and less meat in your diet),

@ If you eat meat - choose it from a trusted source,
@ Don’t throw away the food,
@ Segregate the rubbish better.
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