
1 Simulation setup
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Figure S1. Simulation domains used for the study, and locations of the observation stations. ICOS stations shown with filled symbols.

The simulations were performed with Silam model on two domains shown in Fig. S1. The larger domain was simulated at
0.1-deg and 0.4-deg resolution (Fig. S1a) driven with the same set of operational ECMWF forecasts, The smaller domain was
simulated at 0.02-deg resolution (Fig. S1b), with MEPS unperturbed-member forecasts with 2.5-km resolution.

2 Timeseries for Stations5

This section shows simulated and observed timeseries for the stations that did not fit to the main paper and Taylor diagrams for
them.
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Figure S2. Timeseries of methane mixing ratio observed at EE-THK, FI-KMP, FI-SDK, GAT, HEL and HPB stations after the pipeline
rupture, and corresponding timeseries simulated with three different resolutions for several vertical profiles of the release. Each group of
panels corresponds to a station. The panels in each group are (top down) for observations, and model with 0.02-deg, 0.1-deg, 0.4-deg
resolution. Measurement heights are coded with colors, and emission heights with line styles. Vertical lines mark the moments shown in
maps of the main paper
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Figure S3. Timeseries of methane mixing ratio observed at IPR, JFJ, JUE, KIT, KRE, and LIN stations after the pipeline rupture, and cor-
responding timeseries simulated with three different resolutions for several vertical profiles of the release. Each group of panels corresponds
to a station. The panels in each group are (top down) for observations, and model with 0.02-deg, 0.1-deg, 0.4-deg resolution. Measurement
heights are coded with colors, and emission heights with line styles. Vertical lines mark the moments shown in maps of the main paper
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Figure S4. Timeseries of methane mixing ratio observed at LUT, OPE, OXK, PAL, PUI, and PUY stations after the pipeline rupture,
and corresponding timeseries simulated with three different resolutions for several vertical profiles of the release. Each group of panels
corresponds to a station. The panels in each group are (top down) for observations, and model with 0.02-deg, 0.1-deg, 0.4-deg resolution.
Measurement heights are coded with colors, and emission heights with line styles. Vertical lines mark the moments shown in maps of the
main paper

4



2000

2100
Ob

s
 C

H 4
, p

pb A1)
a b c d e f

RGL45 RGL90

   0

 100

VH
iR

es
CH

4, 
pp

b A2) 50m 500m 1500m 5000m FRP

   0

 100

Hi
Re

s
CH

4, 
pp

b A3)

27.09
00Z

28.09
00Z

29.09
00Z

30.09
00Z

01.10
00Z

02.10
00Z

03.10
00Z

04.10
00Z

   0

 100

Lo
Re

s
CH

4, 
pp

b A4)

2000

2200 B1)
a b c d e f

SAC15 SAC60 SAC100

   0

 200 B2)

   0

 200 B3)

27.09
00Z

28.09
00Z

29.09
00Z

30.09
00Z

01.10
00Z

02.10
00Z

03.10
00Z

04.10
00Z

   0

 200 B4)

2025

2050

Ob
s

 C
H 4

, p
pb C1)

a b c d e f

SMR16 SMR67 SMR125

   0

  50

VH
iR

es
CH

4, 
pp

b C2)

   0

  50

Hi
Re

s
CH

4, 
pp

b C3)

27.09
00Z

28.09
00Z

29.09
00Z

30.09
00Z

01.10
00Z

02.10
00Z

03.10
00Z

04.10
00Z

   0

  50

Lo
Re

s
CH

4, 
pp

b C4)

1990

2000 D1)
a b c d e f

SNO20 SNO50 SNO85

   0

  10 D2)

   0

  10 D3)

27.09
00Z

28.09
00Z

29.09
00Z

30.09
00Z

01.10
00Z

02.10
00Z

03.10
00Z

04.10
00Z

   0

  10 D4)

1975
2000
2025

Ob
s

 C
H 4

, p
pb E1)

a b c d e f

SSL12 SSL35

   0

  50

VH
iR

es
CH

4, 
pp

b E2)

   0

  50

Hi
Re

s
CH

4, 
pp

b E3)

27.09
00Z

28.09
00Z

29.09
00Z

30.09
00Z

01.10
00Z

02.10
00Z

03.10
00Z

04.10
00Z

   0

  50

Lo
Re

s
CH

4, 
pp

b E4)

2000

2500
F1)

a b c d e f
STE32 STE82 STE127 STE187 STE252

   0

 500
F2)

   0

 500
F3)

27.09
00Z

28.09
00Z

29.09
00Z

30.09
00Z

01.10
00Z

02.10
00Z

03.10
00Z

04.10
00Z

   0

 500
F4)

Figure S5. Timeseries of methane mixing ratio observed at RGL, SAC, SMR, SNO, SSL, and STE stations after the pipeline rupture,
and corresponding timeseries simulated with three different resolutions for several vertical profiles of the release. Each group of panels
corresponds to a station. The panels in each group are (top down) for observations, and model with 0.02-deg, 0.1-deg, 0.4-deg resolution.
Measurement heights are coded with colors, and emission heights with line styles. Vertical lines mark the moments shown in maps of the
main paper
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Figure S6. Timeseries of methane mixing ratio observed at SVB, TOH, TRN, WAO, WES, and ZSF stations after the pipeline rupture,
and corresponding timeseries simulated with three different resolutions for several vertical profiles of the release. Each group of panels
corresponds to a station. The panels in each group are (top down) for observations, and model with 0.02-deg, 0.1-deg, 0.4-deg resolution.
Measurement heights are coded with colors, and emission heights with line styles. Vertical lines mark the moments shown in maps of the
main paper

6



0 0.2 0.4
0.6 0.7

0.8
0.9 0.95

0.99
1

Correlation

0.00.10.20.30.40.50.60.70.80.91.0
Std ratio

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

a) EE-THK

0 0.2 0.4
0.6 0.7

0.8
0.9 0.95

0.99
1

Correlation

0.00.10.20.30.40.50.60.70.80.91.0
Std ratio

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

b) FI-KMP

0 0.2 0.4
0.6 0.7

0.8
0.9 0.95

0.99
1

Correlation

0.00.10.20.30.40.50.60.70.80.91.0
Std ratio

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

c) FI-SDK

0 0.2 0.4
0.6 0.7

0.8
0.9 0.95

0.99
1

Correlation

0.00.10.20.30.40.50.60.70.80.91.0
Std ratio

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

d) GAT

0 0.2 0.4
0.6 0.7

0.8
0.9 0.95

0.99
1

Correlation

0.00.10.20.30.40.50.60.70.80.91.0
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

e) HEL

0 0.2 0.4
0.6 0.7

0.8
0.9 0.95

0.99
1

Correlation

0.00.10.20.30.40.50.60.70.80.91.0
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

f) HPB

LR 50m
LR 500m
LR 1500m
LR 5000m
LR FRP

HR 50m
HR 500m
HR 1500m
HR 5000m
HR FRP

HHR 50m
HHR 500m
HHR 1500m
HHR 5000m
HHR FRP

 
 
 
 
prefect model

Figure S7. Taylor diagrams of model performance on the timeseries shown in Fig. S2
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Figure S8. Taylor diagrams of model performance on the timeseries shown in Fig. S3
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Figure S9. Taylor diagrams of model performance on the timeseries shown in Fig. S4
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Figure S10. Taylor diagrams of model performance on the timeseries shown in Fig. S5
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Figure S11. Taylor diagrams of model performance on the timeseries shown in Fig. S6
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3 LES sensitivity simulations

Figure S12. Methane mixing ratio in the central line of the LES simulated plume for the maximum methane release from a circle with 100
m diameter. The vertical line indicates the point where the plume rise has finished.
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Figure S13. LES simulated plume for the maximum methane release from a circle with 1000 m diameter.
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