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Figure S1. Release locations (red stars) in the ATEX zone. Different releases can have identical locations. Isolated locations (5, 8, 12-16)
correspond to the highest release rates.
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Figure S2. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 1. Red and white
stars respectively show the actual and inverted source locations.
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Figure S3. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 2. Red and white
stars respectively show the actual and inverted source locations.
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Figure S4. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 3. Red and white
stars respectively show the actual and inverted source locations.

3



0 5 10 15 20 25 30 35 40
x (m)

60

50

40

30

20

10

0
y 

(m
)

El = 8.11 m
Qe = 0.50 g/s

Qs = 0.5 g/s      release-4      Duration = 8.36 min

0.55

0.6

0.65

0.7

0.75

0.8

(a) Jp

0 5 10 15 20 25 30 35 40
x (m)

60

50

40

30

20

10

0

y 
(m

)

El = 8.11 m
Qe = 0.50 g/s

Qs = 0.5 g/s      release-4      Duration = 8.36 min

0

15

30

45

60

75

90

(b) Jw

0 5 10 15 20 25 30 35 40
x (m)

60

50

40

30

20

10

0

y 
(m

)

El = 8.11 m
Qe = 0.50 g/s

Qs = 0.5 g/s      release-4      Duration = 8.36 min

0

15

30

45

60

75

90

(c) J = Jp + Jw

Figure S5. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 4. Red and white
stars respectively show the actual and inverted source locations.
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Figure S6. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 5. Red and white
stars respectively show the actual and inverted source locations.
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Figure S7. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 6. Red and white
stars respectively show the actual and inverted source locations.
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Figure S8. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 7. Red and white
stars respectively show the actual and inverted source locations.
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Figure S9. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 8. Red and white
stars respectively show the actual and inverted source locations.
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Figure S10. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 9. Red and white
stars respectively show the actual and inverted source locations.
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Figure S11. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 10. Red and white
stars respectively show the actual and inverted source locations.
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Figure S12. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 11. Red and white
stars respectively show the actual and inverted source locations.
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Figure S13. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 12. Red and white
stars respectively show the actual and inverted source locations.
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Figure S14. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 13. Red and white
stars respectively show the actual and inverted source locations.
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Figure S15. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 14. Red and white
stars respectively show the actual and inverted source locations.
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Figure S16. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 15. Red and white
stars respectively show the actual and inverted source locations.
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Figure S17. Contour plots of (a) Jp , (b) Jw, and (c) J when fixing the release rate to its inverted value Qe for release no. 16. Red and white
stars respectively show the actual and inverted source locations.
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Figure S18. Average errors for all (a) CH4 and (b) CO2 releases with respect to λ in the cost function J = Jp +λJw.

10 5 10 4 10 3 10 2 10 1 100

30

32

34

36

38

40

42

av
er

ag
e 

es
tim

at
io

n 
er

ro
r (

%
)

28

30

32

34

36

38

40

42

av
er

ag
e 

lo
ca

tio
n 

er
ro

r (
E l

 (m
))

CH4(a)

10 5 10 4 10 3 10 2 10 1 100

7.5

10.0

12.5

15.0

17.5

20.0

22.5

25.0

av
er

ag
e 

es
tim

at
io

n 
er

ro
r (

%
)

35.0

35.5

36.0

36.5

37.0

37.5

38.0

av
er

ag
e 

lo
ca

tio
n 

er
ro

r (
E l

 (m
))

CO2(b)

Figure S19. Average errors for all (a) CH4 and (b) CO2 releases with respect to λ in the cost function J log = J log
p +λJw.
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Figure S20. Contour plots of (a) Jp (b) λJw, and (c) J = Jp +λJw when fixing the release rate to its inverted value Qe for release no. 2
and when using λ= 1.6%. Red and white stars respectively show the actual and inverted source locations.
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Figure S21. Contour plots of (a) J log
p (b) λJw, and (c) J log = J log

p +λJw when fixing the release rate to its inverted value Qe for release
no. 2 and when using λ= 0.8%. Red and white stars respectively show the actual and inverted source locations.
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