Supplementary figures for emission estimates

This document contains overview figures for all emission estimates from AVIRIS-4 data of the controlled re-
lease experiment in September 2024 in Pau, France. The figures were produced using the Python library for
data-driven emission quantification ddeq (version 1.0) which is available on Gitlab.com.

The retrieved AVIRIS-4 CH4 maps, wind and sources data as well as estimated emissions are available on the
Zenodo data repository (DOI: 10.5281/zenodo.16410532).

Data and images of each overpass share the following naming convention:
MO{CampaignDay} {YYMMDD} FRA_Pau_Methane_{Altitude}ft_Line_{Orientation} {HHMMSS}_000_rdn{Suffix}

- Orientation: "0002" and "20001" are overpasses in E-W direction and "0001" and "10001" in N-S di-
rection

- Suffix: depends on the data product and can be "winds", "sources", "{method}_data", "{method}_re-
sults" or "{method}_emissions"

The results figure of the cross-sectional flux method consists of four subplots

RGB image of the release site

CH4 map with identified source location, detected plume and centre line
Gaussian fits to the CH4 columns from the first and last three cross-sections
Along-plume flux estimates of all cross-sections and retrieval metadata.
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The results figure of the cross-sectional flux method consists of three subplots

a. RGB image of the release site
b. CHas map with identified source location, detected plume and centre line
c. Retrieval metadata.

The wind method "Effective wind" refers to the wind speed at source height described in Section 2.5.


https://gitlab.com/empa503/remote-sensing/ddeq

Day 1: 16.09.2024
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+ Estimated CH4: 37.8 + 20.1 kg h~!
« Bottom-up reported CHy: 56.7 kg h™1
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Instrument:
+ Time: 2024-09-16 10:16:00 UTC
+ Resolution: 0.5 + 0.11 m

* CH; noise: 0.00013 kg m~?

Plume detection:

« Trace gas: CHs

* Plume size: 80 px

+ Plume length: 8.6 m

+ Plume maximum age: 14.0 s

Wind:

+ Method: Effective wind

- Speed: 0.6 £ 0.1 ms~1, 149°

+ Angle between curve and wind: 166°

g9 Emissions:

« Estimated CH4: 21.5 + 3.95 kg h™!
+ Bottom-up reported CHy: 56.7 kg h~!
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Instrument:
« Time: 2024-09-16 10:23:00 UTC
* Resolution: 0.51 + 0.11 m

* CHy noise: 8.8e-05 kg m~—2

Plume detection:

* Trace gas: CHs

* Plume size: 228 px

* Plume length: 17.0 m

* Plume maximum age: 15.9 s

Wind:

« Method: Effective wind

« Speed: 1.0 £ 0.4 ms™!, 147°

« Angle between curve and wind: 177°

13 14 15 16 17 Emissions:

+ Estimated CHj4: 30.2 + 13 kg h™!
+ Bottom-up reported CHy: 56.7 kg h™!
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Instrument;
= Time: 2024-09-16 10:29:00 UTC
« Resolution: 0.42 + 0.094 m

*» CHy noise: 7.7e-05 kg m~2

Plume detection:
» Trace gas: CHa
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+ Plume size: 114 px
+ Plume length: 14.0 m
+ Plume maximum age: 10.9 s

Wind:

« Method: Effective wind

+ Speed: 1.3 £ 0.4 ms™1, 304°

+ Angle between curve and wind: 21°
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Emissions:
« Estimated CHs: 18.9 + 6.17 kg h™1

+ Bottom-up reported CHy: 56.7 kg h™1
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Instrument:
* Time: 2024-09-16 10:36:00 UTC
* Reselution: 0.42 £ 0.094 m

* CHy noise: 8.9e-05 kg m~2

Plume detection:

« Trace gas: CHa

* Plume size: 267 px

* Plume length: 20.0 m

Wind:

* Method: Effective wind

« Speed: 1.4 + 0.4 ms~1, 129¢

* Angle between curve and wind: 149°

Emissions:
« Estimated CH,: 30.4 £ 10 kg h™!
« Bottom-up reported CHy: 56.7 kg h™!
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Instrument:
« Time: 2024-09-16 10:42:00 UTC
+ Resolution: 0.43 + 0.096 m

« CHy noise: 7.6e-05 kg m—2

Plume detection:

* Trace gas: CHs

+ Plume size: 117 px

+ Plume length: 10.0 m

* Plume maximum age: 5.5 s

Wind:

+ Method: Effective wind

« Speed: 1.9 + 0.7 ms~!, 140°

+ Angle between curve and wind: 168°
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10 Emissions:
« Estimated CH4: 26.6 = 9.84kgh™1

+ Bottom-up reported CHy: 56.7 kg h™1
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+ Estimated CHy: 11.9 + 2.82 kg h™!
+ Bottom-up reported CHs: 11.2 kg h™!
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+ Estimated CHy: 9.29 + 2.76 kg h™!
+ Bottom-up reported CHs: 11.2 kg h™!
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Instrument:
= Time: 2024-09-16 11:27:00 UTC
« Resolution: 0.43 + 0.095 m

* CH, noise: 6.9e-05 kg m—2

Plume detection:

» Trace gas: CHa

* Plume size: 21 px

* Plume length: 2.2 m

* Plume maximum age: 1.2 s

Wind:

* Method: Effective wind

+ Speed: 1.8 + 0.9 m s~1, 283°

+ Angle between curve and wind: 25°

Emissions:
+ Estimated CHg: 12.5 + 6.03 kg h™!

+ Bottom-up reported CHz: 11.2 kg h™!
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*» Estimated CH4: 10.2 + 4.27 kg h™!
« Bottom-up reported CH;: 11.2 kg h™!
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+ Estimated CHy: 14.8 £ 6.67 kg h™!
= Bottom-up reported CH: 11.2 kg h™!
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+ Estimated CHg: 13.7 £ 5.75 kg h™!
= Bottom-up reported CHy: 11.2 kg h™!
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Instrument:
= Time: 2024-09-16 13:31:00 UTC
* Resolution: 0.41 + 0.093 m

+ CHy noise: 6e-05 kg m~2

Plume detection:

= Trace gas: CHs

+ Plume size: 86 px

« Plume length: 6.7 m

Wind:

* Method: Effective wind

+ Speed: 2.0 + 0.7 ms~1 316°

+ Angle between curve and wind: 15°

Emissions:
+ Estimated CHa: 13.6 £ 5.3kg h™!
+ Bottom-up reported CHy: 21.6 kg h~!
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Instrument:
« Time: 2024-09-16 13:37:00 UTC
+ Resolution: 0.42 + 0.093 m

* CH, noise: 6.2e-05 kg m™2

Plume detection:

* Trace gas: CHy

« Plume size: 60 px

+ Plume length: 3.7 m

Wind:

« Method: Effective wind

* Speed: 1.1 + 0.2 m s, 329°

+ Angle between curve and wind: 60°

Emissions:
+ Estimated CHy: 9.46 + 2.29 kg h™!
+ Bottom-up reported CHy: 21.6 kg h™1
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Instrument:
* Time: 2024-09-16 13:44:00 UTC
+ Resolution: 0.42 + 0.095 m

+ CH; noise: 5e-05 kg m~2

Plume detection:

* Trace gas: CHy

« Plume size: 66 px

« Plume length: 6.6 m

Wind:

* Method: Effective wind

+ Speed: 1.6 + 0.4 m s~1, 285°

+ Angle between curve and wind: 31°

Emissions:
+ Estimated CHy: 9.07 = 2.27 kg h™!
+ Bottom-up reported CHy: 21.6 kg h™1
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IE - 8 4
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— o . .
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% s 44 * Plume maximum age: 2.2 s
0.001 ¥ T
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=] 2 P « Method: Effective wind
— CH: flux fit « Speed: 1.5 £ 0.6 ms™!, 6°
§  CHi estimates + Angle between curve and wind: 6°
0.000 0 T T : o
0 1 2 3 Emissions:
Along-plume distance [m] * Estimated CH,: 5.53 + 2.17 kg h~!

» Bottom-up reported CHy: 9.23 kg h™1
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o T
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£ u Wind: 7
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+ Speed: 1.3 £ 0.5 m 571, 346°
+ Angle between curve and wind: 65°
0.000 0 ‘ . o
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Along-plume distance [m] + Estimated CHy: 3.93 £ 1.52 kg h™!
+ Bottom-up reported CHy: 9.23 kg h™1
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Instrument:
== Bottom-up + Time: 2024-09-16 14:38:00 UTC
204 — CHy flux fit * Resolution: 0.43 + 0.096 m
§ CHjestimates | = CH, noise: 6.1e-05 kg m~?
15 4 Plume detection:
* Trace gas: CHa
« Plume size: 15 px
10 4 « Plume length: 2.0 m
_____________________________ * Plume maximum age: 1.0 s
Wind:
5 + Method: Effective wind
*; = Speed: 2.0 £ 0.9 m 571, 300°
* Angle between curve and wind: 4°
0 T T

1 2
Along-plume distance [m]

Emissions:
« Estimated CHy: 7.55 + 3.4 kg h~!

= Bottom-up reported CH,: 9.23 kg h™1
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§ CH, estimates
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Instrument:
+ Time: 2024-09-17 10:17:00 UTC
* Resolution: 0.43 = 0.095 m

* CHy noise: 0.00014 kg m~2

Plume detection:

* Trace gas: CHa

= Plume size: 43 px

= Plume length: 2.9 m

= Plume maximum age: 6.9 s

Wind:

» Method: Effective wind

- Speed: 0.4 £ 0.2 m ™1, 220°

= Angle between curve and wind: 55°

Q 1

2

Along-plume distance [m]

3 Emissions:
- Estimated CHa: 5.33 = 2.67 kg h™!

« Bottom-up reported CHs: 5.5 kg h™!
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(d)
—————————————————————————————— Instrument:
5 *» Time: 2024-09-17 10:32:00 UTC
+ Resolution: 0.44 = 0.097 m
* CH, noise: 0.00015 kg m~2
544
= Plume detection:
2 = Trace gas: CHg
< 3 - Plume size: 8 px
3 * Plume length: 0.6 m
i * Plume maximum age: 1.5 s
T 27
v — = Bottom-u Wwind:
14 P + Method: Effective wind
— CH flux fit - Speed: 0.4 + 0.2 ms™!, 50°
§  CH, estimates « Angle between curve and wind: 141°
1] T
0 1 Emissions:

« Estimated CHy: 3.49 + 1.93 kg h?!
= Bottom-up reported CHy: 5.5 kg h™!
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= = Bottom-up
— CHy flux fit
§ CHy estimates

10 +

Instrument:
= Time: 2024-09-17 10:38:00 UTC
+ Resolution: 0.49 £ 0.11 m

= CHy noise: 6.9e-05 kg m~2

Plume detection:

* Trace gas: CHa

= Plume size: 28 px

* Plume length: 4.3 m

* Plume maximum age: 3.4 s

- Wind:

+ Method: Effective wind

= Speed: 1.3 + 0.7 ms~!, 287°

+ Angle between curve and wind: 106°

Along-plume distance [m

1

Emissions:
+ Estimated CHy: 12.2 + 6.86 kg h™!

+ Bottom-up reported CHy: 5.5 kg h™1
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== Bottom-up « Time: 2024-09-17 10:44:00 UTC
— CHy flux fit + Resolution: 0.5 + 0.11 m
15 § CHjestimates | = CHy noise: 8.9e-05 kg m™2
Plume detection:
+ Trace gas: CHs
10 4 * Plume size: 34 px
* Plume length: 3.4 m
* Plume maximum age: 4.7 s
sfF=——g=—=——————Fg—=———=——F————=——1 - Wind:
+ Method: Effective wind
+ Speed: 0.7 £ 0.7 ms~ !, 71°
= Angle between curve and wind: 115°
0 T T T
0.0 0.9 1.8 2.7 3.6 Emissions:

Along-plume distance [m]

+ Estimated CH,: 6.04 + 6.14 kg h™!
+ Bottom-up reported CHy: 5.5 kg h™!
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§ CHy estimates
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T
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Instrument:
« Time: 2024-09-17 10:49:00 UTC
* Resolution: 0.48 £ 0.11m

+ CHy noise: 6.9e-05 kg m—2

Plume detection:

« Trace gas: CHa

* Plume size: 21 px

* Plume length: 2.2 m

+ Plume maximum age: 3.3 s

Wind:

+ Method: Effective wind

« Speed: 0.7 £ 0.3 ms~!,339°

= Angle between curve and wind: 154°

Emissions:
« Estimated CHy: 5.97 = 2.93 kg h™!

= Bottom-up reported CHy: 5.5 kg h™!
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P 0.0020 _ Reso\ut_lon. 049 £0.11m
& « CH; noise: 5.8e-05 kg m~2
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— CHa flux fit - Speed: 0.6 + 0.2 m 571, 216°
§ CHy estimates + Angle between curve and wind: 123°
0.0000 0.0 o
0 Emissions:

Along-plume distance [m] » Estimated CHy: 1.17 + 0.3 kg h™!
« Bottom-up reported CH,: 1.45 kg h™1
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) 0.010 + Time: 2024-09-18 09:48:00 UTC
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Along-plume distance [m] + Estimated CHy: 46.6 + 15.8 kg h~!

= Bottom-up reported CHy: 52.9 kg h™1

= Center lines

Plume detection:

* Trace gas: CHz

+ Plume size: 205 px

T T T + Plume length: 11.0 m

40 4 * Plume maximum age: 8.9 5
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(d)

=5
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= = Bottom-up
— CHy flux fit
§ CHy estimates

0+

Instrument:
« Time: 2024-09-18 09:55:00 UTC
+ Resolution: 0.47 = 0.11 m

+ CHq noise: 7.9e-05 kg m~2

Plume detection:

* Trace gas: CHs

* Plume size: 211 px

« Plume length: 13.0 m

+ Plume maximum age: 12.8 5

Wind:

+ Method: Effective wind

« Speed: 1.0 + 0.2 m s~1, 288°

+ Angle between curve and wind: 164°

— T T T T T T T T T T T
24 36 48 6.0 72 84 096 108 120
Along-plume distance [m]

00 12

Emissions:
+ Estimated CH4: 35 + 7.66 kg h™1

+ Bottom-up reported CHy: 52.9 kg h~1
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Instrument:
+ Time: 2024-09-18 10:02:00 UTC
+ Resolution: 0.47 = 0.1 m

* CHz noise: 0.00011 kg m~2

Plume detection:

* Trace gas: CHs

= Plume size: 127 px

= Plume length: 10.0 m

= Plume maximum age: 10.3 s

Wind:

+ Methed: Effective wind

= Speed: 1.0 £ 0.5 m 571, 283°

+ Angle between curve and wind: 163*

Emissions:
« Estimated CHy: 21.7 + 9.94 kg h™!

+ Bottom-up reported CHy: 52.9 kg h™!
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Instrument:
« Time: 2024-09-18 10:09:00 UTC
« Resolution: 0.48 + 0.11 m

+ CHy noise: 0.0001 kg m™2

Plume detection:

« Trace gas: CHs

« Plume size: 301 px

¢+ Plume length: 11.0 m

« Plume maximum age: 15.8 s

Wind:

« Method: Effective wind

= Speed: 0.7 £ 0.3 ms™1, 217°

« Angle between curve and wind: 41°

0
£
=2
=
T
=}
—2.5 0.0 2.5 —2.5 0.0 2.5
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(d)
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201 l | [ [ 11
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§ CH, estimates
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Along-plume distance [m]

11 Emissions:
+ Estimated CH4: 24.9 £ 12.2 kg h™!

« Bottom-up reported CHy: 52.9 kg h™!
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(d)
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Instrument:
+ Time: 2024-09-18 10:15:00 UTC
« Resolution: 0.42 + 0.094 m

* CHy noise: 9.6e-05 kg m~?

Plume detection:

= Trace gas: CHy

* Plume size: 90 px

* Plume length: 9.1 m

* Plume maximum age: 9.0 s

Wind:

= Method: Effective wind

* Speed: 1.0 £ 0.3 ms~1, 294°

+ Angle between curve and wind: 179°

50 4
40 -
30
20 T
== Bottom-up T
10 % —— CHj flux fit
§ CHy estimates
0 T T T T T T T T
0 1 2 3 4 5 6 7 8 9

Along-plume distance [m]

Emissions:
+ Estimated CH,: 17.5 + 5.26 kg h™!

= Bottom-up reported CHy: 52.9 kg h™!
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= $ CHy estimates « CHg noise: 0.00011 kg m~2
£ om0y
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£ o + Plume size: 57 px
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0.0 0.8 1.6 2.4 3.2 4.0 4.8 5.6 6.4 7.2 Emissions:
Along-plume distance [m] » Estimated CHg: 20.6 + 10.2 kg h™*

« Bottom-up reported CHy: 52.9 kg h™1
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+ Time: 2024-09-18 10:33:00 UTC
* Resolution: 0.42 = 0.094 m

0.008 * CH, noise: 0.00019 kg m~?
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Instrument:
10 4 = Time: 2024-09-18 11:47:00 UTC
« Resolution: 0.42 + 0.094 m
N Y * CHg noise: 4e-05 kg m~2
Plume detection:
64 + Trace gas: CHs
* Plume size: 7 px
* Plume length: 1.3 m
44 * Plume maximum age: 0.8 s
Wind:
5 == Bottom-up « Method: Effective wind
— CHy flux fit « Speed: 1.6 £ 0.9 ms~!, 192°
§ CHy estimates + Angle between curve and wind: 128°
0
0 Emissions:

Along-plume

distance [m]

« Estimated CH4: 6.61 + 3.94 kg h™!
= Bottom-up reported CH,: 8.25 kg h™1
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— CHy flux fit
§ CHy estimates
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Instrument:
« Time: 2024-09-18 11:53:00 UTC
« Resolution: 0.43 + 0.096 m

* CH, noise: 3.4e-05 kg m—2

Plume detection:

= Trace gas: CHy

Plume size: 12 px

Plume length: 2.2 m

Plume maximum age: 0.9 s

Wind:

* Method: Effective wind

+ Speed: 2.4 £ 0.4 ms!, 151°

« Angle between curve and wind: 162°

Emissions:
« Estimated CHg: 6.53 + 1.21 kg h™!

+ Bottom-up reported CH,: 8.25 kg h™!
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: * Speed: 1.8 = 0.4 ms~1, 54°
+ Angle between curve and wind: 29°
0.000 0.0 T o
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Along-plume distance [m] » Estimated CH,: 10.9 + 2.53 kg h™!

+ Bottom-up reported CHy: 8.25 kg h™1
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w
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0.0005
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0 1 2 3 Emissions:

Along-plume distance [m] « Estimated CHy: 11.1 + 4.97 kg h~!
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(c)

Instrument:
 Time: 2024-09-18 13:33:00 UTC
* Resolution: 0.49 + 0.11 m

* CHy noise: 0.00023 kg m~2

Plume detection:

= Trace gas: CHa

* Plume size: 265 px

« Plume length: 14.0 m

Wwind:

* Method: Effective wind

«Speed: 12 £ 0.5ms™!, 32°

* Angle between curve and wind: 112°

Emissions:
« Estimated CH4: 187 + 75.2 kg h~1

« Bottom-up reported CHy: 290 kg h™1
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(c)

Instrument:
+ Time: 2024-09-18 13:39:00 UTC
* Resolution: 0.47 = 0.11 m

* CH; noise: 0.00031 kg m~2

Plume detection:

= Trace gas: CHs

+ Plume size: 182 px

+ Plume length: 14.0 m

Wind:

+ Method: Effective wind

» Speed: 0.8 £ 0.3 m s, 144°

+ Angle between curve and wind: 62°

Emissions:
* Estimated CHs: 159 + 69.6 kg h!

» Bottom-up reported CHy: 290 kg h~1
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TS L e e g gy e S By g g Instrument:
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& » CHy noise: 0.00028 kg m—2
E T T
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E 3 + Plume length: 20.0 m
% = * Plume maximum age: 20.6 s
S = w0 7] !
0.01 S
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— CH. flux fit + Speed: 1.0 £ 0.2 m 571, 34°
$ CHy estimates + Angle between curve and wind: 10°
0.00 o T T T T T T T

T T
0 2 4 6 8 10 12 14 16 18 20 Emissions:
Along-plume distance [m] - Estimated CH4: 109 + 24.5 kg h™?!

- Bottom-up reported CH;: 290 kg h™!
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(a) (b) (c)

Instrument:
« Time: 2024-09-18 13:51:00 UTC
* Resolution: 0.48 = 0.11 m

0.030 * CHj noise: 0.00051 kg m~2
= Plume detection:
—— Center lines « Trace gas: CHa
+ release site (807 px) 0.025 * Plume size: 807 px
g * Plume length: 24.0 m
Wind:
"T_‘ « Method: Effective wind
0.020 £ «+ Speed: 1.7 £ 0.5 ms~1, 115°
2 * Angle between curve and wind: 160°
@ -
E Emissions:
0,015 3 « Estimated CHg: 485 + 148 kg h™!
S « Bottom-up reported CHz: 290 kg h=!
z
[v]
0.010
0.005
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(d)
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0.0 2.5
Across-plume direction [m]

2001

100 +

— — ‘Bottom-up
— CHy flux fit
§ CHy estimates

-| Instrument:
+ Time: 2024-09-18 13:56:00 UTC
* Resolution: 0.4 + 0.088 m

« CHy noise: 0.00021 kg m~2

Plume detection:

« Trace gas: CHa

= Plume size: 472 px

= Plume length: 28.0 m

= Plume maximum age: 25.6 5

Wind:
* Method: Effective wind

% « Speed: 1.1 £ 0.4 ms™!, 28°

= Angle between curve and wind: 35°

4 6

L e e
8 10 12 14 16 18 20 22 24 26 28
Along-plume distance [m]

30 Emissions:
« Estimated CHy: 84 + 29.8 kg h™!

= Bottom-up reported CHy: 290 kg h!
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(c)

Instrument:
+ Time: 2024-09-18 14:02:00 UTC

0.0175 + Resolution: 0.41 £ 0.092 m
* CHy noise: 0.00018 kg m™2
Plume detection:
Center lines 0.0150 » Trace gas: CHa
+ release site (245 px) + Plume size: 245 px
+ Plume length: 9.7 m
0.0125 Wind:
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£ «Speed: 0.8+ 0.3ms" ! 126°
2« Angle between curve and wind: 11°
0.0100 =
s E Emissions:
i it S «Estimated CH,: 74.1 + 33.3 kg h™!
+H -
+§£:.u N 0.0075 % « Bottom-up reported CH,: 290 kg h~!
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300 b=
200+

[
T
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Instrument:
= Time: 2024-09-18 14:07:00 UTC
« Resolution: 0.42 + 0.093 m

* CH; noise: 0.00024 kg m~2

Plume detection:

= Trace gas: CHg

* Plume size: 155 px

« Plume length: 11.0 m

* Plume maximum age: 5.4 s

Wind:

* Method: Effective wind

«Speed: 2.1 + 1.1 ms1, 25°

« Angle between curve and wind: 25

0 T T T T T T T T T T T T T
0.0 09 1.8 2.7 36 45 54 6.3 7.2 81 90 99 10.811.7

Along-plume distance [m]

Emissions:
« Estimated CH4: 145 £ 77 kg h™!

+ Bottom-up reported CHs: 290 kg h™?!
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(c)

Instrument:
* Time: 2024-09-18 14:14:00 UTC
= Resolution: 0.43 £ 0.095 m

* CH; noise: 0.0002 kg m~2

Plume detection:

« Trace gas: CHa

* Plume size: 363 px

* Plume length: 20.0 m

Wind:

* Method: Effective wind

« Speed: 0.9 £ 0.4 ms~!, 159°

= Angle between curve and wind: 158°

Emissions:
« Estimated CHy: 114 £ 52.8 kg h™!
« Bottom-up reported CHy: 290 kg h™1
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(d)
80 Instrument:
= Time: 2024-09-19 12:48:00 UTC
« Resolution: 0.47 £ 0.1 m
= CH; noise: 9.2e-05 kg m2
60
Plume detection:
= Trace gas: CHg
40 * Plume size: 29 px
+ Plume length: 4.9 m
+ Plume maximum age: 2.8 s
Wind:
20 /== Bottom-up « Methad: Effective wind
— CH, flux fit « Speed: 1.7 + 0.4 ms~L, 70°
§ CH, estimates « Angle between curve and wind: 0°
0 T T T T T

1 2 3

Along-plume distance [m|

1

4

Emissions:
« Estimated CH,: 48.9 = 12.4 kg h™!

+ Bottom-up reported CHy: 80.1 kg h~!
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—— Center lines
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(c)

Instrument:
* Time: 2024-09-19 12:54:00 UTC
* Resolution: 0.46 + 0.1 m

+ CH; noise: 0.00014 kg m~?

Plume detection:

* Trace gas: CHy

« Plume size: 164 px
« Plume length: 9.5 m

Wind:
* Method: Effective wind

+ Speed: 0.7 + 0.2 ms~1, 37°

+ Angle between curve and wind: 113°

Emissions:

+ Estimated CHy: 61.8 + 18.7 kg h™!
+ Bottom-up reported CH,: 80.1 kg h™1
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(d)
5 J L Qg Iy gy Instrument:

60
= = Bottom-up
40 4 = CHj flux fit
§ CH; estimates
20

« Time: 2024-09-19 13:00:00 UTC
* Resolution: 0.46 £ 0.1 m

= CHz noise: 9.6e-05 kg m—2

Plume detection:

«» Trace gas: CHs

* Plume size: 290 px

« Plume length: 21.0 m

* Plume maximum age: 58.8 s

Wind:

« Method: Effective wind

«Speed: 0.4 + 0.2 ms! 91°

« Angle between curve and wind: 5°

T
0 2 4 6 8 10 12 14
Along-plume distance [m]

6 18 20

22 Emissions:
« Estimated CHq: 7.62 = 5.36 kg h™!

= Bottom-up reported CHy: 80.1 kg h™1
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(c)

Instrument:
+ Time: 2024-09-19 13:06:00 UTC
* Resolution: 0.48 = 0.11 m

* CH, noise: 8.5e-05 kg m~2

Plume detection:

«+ Trace gas: CHs

+ Plume size: 260 px

+ Plume length: 20.0 m

Wind:

+ Method: Effective wind

+ Speed: 0.9 £ 0.7 ms™!, 41°

« Angle between curve and wind: 89°

Emissions:
+ Estimated CHy: 35.9 + 26.1 kg h™!

+ Bottom-up reported CHy: 80.1 kg h™1
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ol |

0 T
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Along-plume distance [m]
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=25 0.0 2.5
Across-plume direction [m]

Instrument:
+ Time: 2024-09-19 13:12:00 UTC
« Resolution: 0.41 + 0.092 m

+ CHg noise: 9.5e-05 kg m~2

Plume detection:

* Trace gas: CHa

+ Plume size: 83 px

* Plume length: 7.4 m

+ Plume maximum age: 6.8 5

Wind:

+ Method: Effective wind

« Speed: 1.1 + 0.6 ms~! 31°

+ Angle between curve and wind: 18°

T T T T T T T T T
14 21 28 35 42 49 56 63 7.0 7.7Emissions:

« Estimated CHs: 32.4 + 18.6 kg h?
- Bottom-up reported CH,: 80.1 kg h™!
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joreleaselsite]
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80 7= Bottom-up + Time: 2024-03-19 13:18:00 UTC
— CH flux fit * Resolution: 0.41 = 0.091 m
§ CHy estimates * CHy noise: 0.00012 kg m~2
60
Plume detection:
- Trace gas: CHs
* Plume size: 110 px
40 1 « Plume length: 11.0 m
l l l l l [ * Plume maximum age: 9.8 s
) I Wind:
20 l l T l « Method: Effective wind
¥ = Speed: 1.1 £ 0.5 m 571, 346°
« Angle between curve and wind: 41°

0 T T T T T T T T T T T T
00 09 18 27 36 45 54 63 72 81 90 99 108

Aleng-plume distance [m]

Emissions:
« Estimated CHy: 22.8 + 10.8 kg h™!

+ Bottom-up reported CHy: 80.1 kg h™1
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Along-plume distance [m] « Estimated CHg: 29.5 + 10.7 kg h™!

+ Bottom-up reported CHy: 80.1 kg h~!
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+ Time: 2024-09-19 13:29:00 UTC
+ Resolution: 0.42 + 0.093 m
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+ release site (11 px} * Resolution: 0.58 + 0.13 m
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0.0000 0 o
0 3 Emissions:
Along-plume distance [m] « Estimated CHy: 4.42 + 1.24 kg h™!

+ Bottom-up reported CHy: 8.25 kg h!
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+ release site (6 px) 0.003 + Resolution: 0.49 + 0.11 m
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20

= = Bottom-up
— CHy flux fit
§ CHy estimates

15 4

10 4

Instrument;
« Time: 2024-09-19 14:16:00 UTC
+ Resolution: 0.47 = 0.11 m

* CH, noise: 4.9e-05 kg m™2

Plume detection:

= Trace gas: CHs

* Plume size: 10 px
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+ Estimated CHq: 7.84 £ 2.73 kg h™!
« Bottom-up reported CHy: 8.25 kg h™1
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+ Bottom-up reported CHy: 26.4 kg h™?!
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+ Estimated CHy: 27.5 £ 17.2 kg h!
+ Bottom-up reported CH,: 26.4 kg h™!

MO017_240919 FRA_Pau_Methane 4200ft_Line_20001_165902_000_rdn_csf results

==
Yccoscle
i

(b)

= Center lines
+ release site (70 px) 0.004
0.003
- releaselsiteys —
0.002
0.001
0.000

CH, columns [kg m™2]

0-0.7m 14-21m
b
£ o®
=
[}
< oA e—wﬂ%—ﬁw@ﬂ-ﬁ) i o
o ) o
T T T T
51z128m 3542m
b
E
o o, ©
= 6 6 g 9 [5) ]
g 0i=r CR ] d s |7 > =
8
T T T T T T T T T
—=2.5 0.0 2.5 —2.5 0.0 2.5 —-2.5 0.0 2.5
Across-plume direction [m] Across-plume direction [m] Across-plume direction [m]
(d)
Instrument:
=7 Bottomoup « Time: 2024-09-19 14:59:00 UTC
60 1 —— CHj flux fit - Resolution: 0.46 + 0.1 m
§ CHyestimates | s« CHy noise: 5.6e-05 kg m~2
= Plume detection:
2 404 « Trace gas: CHg
= = Plume size: 70 px
E] + Plume length: 12.0 m
i o o ot ot i o o S o o e e o s e s e o ] = Plume maximum age: 5.7 s
T
ol P 1 | | e
— — I + = Method: Effective wind
i’ f t $ I * Speed: 2.1+ 0.7 ms™!, 70°
¢ = Angle between curve and wind: 6°

0 — T T T T T T T T T T T T T T
0.00.71.42.12.83.5 424956 6.37.0 7.7 8.4 9.1 9.810.511.211.9 Emissions:
Along-plume distance [m]

- Estimated CHa: 14.4 = 4.97 kg h™!
+ Bottom-up reported CHy: 26.4 kg h™!
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+ Resolution: 0.47 £ 0.11 m

* CHg noise: 7.1e-05 kg m~2
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« Trace gas: CHa

= Plume size: 71 px

= Plume length: 8.2 m

* Plume maximum age: 3.2 s
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+ Method: Effective wind
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= Angle between curve and wind: 25°
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+ Estimated CH,: 26.6 = 5.68 kg h™!
+ Bottom-up reported CHz: 26.4 kg h™!
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« Estimated CHz: 19.7 + 8.04 kg h™!
+ Bottom-up reported CHy: 26.4 kg h™?!
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« Estimated CHy: 20 + 5.64 kg h™!
« Bottom-up reported CHa: 26.4 kg h™!
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+ Estimated CHg: 6.87 = 2.28 kg h!
+ Bottom-up reported CH,: 26.4 kg h™1
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