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) Red: Spivakovsky values

Values in ( ): Std devMean OH= 1.23e+06 molec/cm3
ACCMIP Multi−model Mean= 1.17 (+/− 0.1) e+06 molec/cm3 NH:SH ratio= 1.37  Patra et al 2014:  0.97 +/− 0.12

1
0
0
0

7
5
0

5
0
0

2
5
0

0.43 1.7 2.1 0.83

0.49 1.7 2 0.79

0.38 1.3 1.5 0.58

0.47 1.44 1.52 0.76

0.72 2 1.99 0.88

0.64 1.43 1.36 0.64

(0.34) (0.25) (0.15) (0.56)

(0.3) (0.37) (0.23) (0.39)

(0.23) (0.27) (0.2) (0.32)



−50 0 50

UKCA cf821

Latitude

P
re

s
s
u
re

 (
h
P

a
)

[OH] Air mass weighted (10
6
 molecules cm

−3
) Red: Spivakovsky values

Values in ( ): Std devMean OH= 1.1e+06 molec/cm3
ACCMIP Multi−model Mean= 1.17 (+/− 0.1) e+06 molec/cm3 NH:SH ratio= 1.41  Patra et al 2014:  0.97 +/− 0.12

1
0
0
0

7
5
0

5
0
0

2
5
0

0.43 1.6 2 0.82

0.48 1.6 1.8 0.78

0.36 1.1 1.3 0.56

0.47 1.44 1.52 0.76

0.72 2 1.99 0.88

0.64 1.43 1.36 0.64

(0.32) (0.22) (0.16) (0.55)

(0.28) (0.34) (0.22) (0.38)

(0.21) (0.2) (0.15) (0.3)



0
1
0
0

3
0

0
5

0
0

r = 0.862 
mbe =−47.3 ppbv

South 
Pole

O
z
o
n
e

 (
p

p
b
v
)

r = 0.845 
mbe =−16.8 ppbv

Southern 
Midlat

r = −0.286 
mbe =14.7 ppbv

Tropics2

r = 0.411 
mbe =5.42 ppbv

Tropics3

r = 0.54 
mbe =7.24 ppbv

East US

cd037 Tilmes ozone sonde comparison

r = 0.739 
mbe =−6.31 ppbv

Japan

r = 0.728 
mbe =5.6 ppbv

West EU

r = 0.965 
mbe =−48.7 ppbv

Canada

r = 0.962 
mbe =−61.3 ppbv

North Pole East

r = 0.915 
mbe =−121 ppbv

250 hPa

North Pole West
0

2
0

4
0

6
0

8
0

1
0
0

r = 0.725 
mbe =−4.17 ppbv

O
z
o
n
e
 (

p
p
b
v
)

r = 0.532 
mbe =−4.15 ppbv

r = −0.334 
mbe =11.8 ppbv

r = 0.832 
mbe =−1.03 ppbv

r = 0.921 
mbe =3.02 ppbv

r = 0.774 
mbe =−1.01 ppbv

r = 0.974 
mbe =−3.04 ppbv

r = 0.801 
mbe =−1.58 ppbv

r = 0.924 
mbe =−8.28 ppbv

r = 0.853 
mbe =−4.8 ppbv

500 hPa

0
2
0

4
0

6
0

8
0

1
0
0

r = 0.972 
mbe =−3.21 ppbv

O
z
o
n
e
 (

p
p
b
v
)

r = 0.918 
mbe =−2.86 ppbv

r = 0.311 
mbe =13 ppbv

r = 0.828 
mbe =2.83 ppbv

r = 0.916 
mbe =−0.601 ppbv

r = 0.878 
mbe =−1.09 ppbv

r = 0.875 
mbe =−3.98 ppbv

r = 0.257 
mbe =−1.68 ppbv

r = 0.687 
mbe =−8.57 ppbv

r = 0.42 
mbe =−3.94 ppbv

700 hPa

0
2
0

4
0

6
0

8
0

r = 0.994 
mbe =−3.37 ppbv

Jan May Sep

O
z
o
n
e
 (

p
p
b
v
)

r = 0.982 
mbe =−1.94 ppbv

Jan May Sep

r = 0.306 
mbe =16 ppbv

Jan May Sep

r = 0.373 
mbe =10.4 ppbv

Jan May Sep

r = 0.953 
mbe =−4.22 ppbv

Jan May Sep

r = 0.615 
mbe =−6.99 ppbv

Jan May Sep

r = 0.896 
mbe =−2.65 ppbv

Jan May Sep

r = −0.121 
mbe =−2.39 ppbv

Jan May Sep

r = −0.0216 
mbe =−11.1 ppbv

Jan May Sep

r = −0.589 
mbe =−4.54 ppbv

Jan May Sep

900 hPa



0
1
0
0

3
0

0
5

0
0

r = 0.904 
mbe =−52.6 ppbv

South 
Pole

O
z
o
n
e

 (
p

p
b
v
)

r = 0.916 
mbe =−22.3 ppbv

Southern 
Midlat

r = −0.257 
mbe =9.55 ppbv

Tropics2

r = 0.859 
mbe =0.29 ppbv

Tropics3

r = 0.536 
mbe =4.9 ppbv

East US

cf821 Tilmes ozone sonde comparison

r = 0.731 
mbe =−8.79 ppbv

Japan

r = 0.797 
mbe =1.96 ppbv

West EU

r = 0.918 
mbe =−52.5 ppbv

Canada

r = 0.983 
mbe =−60.7 ppbv

North Pole East

r = 0.971 
mbe =−123 ppbv

250 hPa

North Pole West
0

2
0

4
0

6
0

8
0

1
0
0

r = 0.0951 
mbe =−6.02 ppbv

O
z
o
n
e
 (

p
p
b
v
)

r = 0.508 
mbe =−6.08 ppbv

r = −0.148 
mbe =7.57 ppbv

r = 0.922 
mbe =−5.16 ppbv

r = 0.894 
mbe =1.71 ppbv

r = 0.725 
mbe =−2.75 ppbv

r = 0.963 
mbe =−4.82 ppbv

r = 0.794 
mbe =−3.5 ppbv

r = 0.943 
mbe =−11 ppbv

r = 0.859 
mbe =−7.1 ppbv

500 hPa

0
2
0

4
0

6
0

8
0

1
0
0

r = 0.97 
mbe =−5.17 ppbv

O
z
o
n
e
 (

p
p
b
v
)

r = 0.544 
mbe =−4.43 ppbv

r = 0.427 
mbe =12.5 ppbv

r = 0.931 
mbe =2.06 ppbv

r = 0.887 
mbe =−1.2 ppbv

r = 0.663 
mbe =−1.6 ppbv

r = 0.854 
mbe =−5.44 ppbv

r = 0.217 
mbe =−3.57 ppbv

r = 0.722 
mbe =−11.7 ppbv

r = 0.444 
mbe =−6.56 ppbv

700 hPa

0
2
0

4
0

6
0

8
0

r = 0.996 
mbe =−5.46 ppbv

Jan May Sep

O
z
o
n
e
 (

p
p
b
v
)

r = 0.965 
mbe =−3.62 ppbv

Jan May Sep

r = 0.246 
mbe =16.3 ppbv

Jan May Sep

r = 0.331 
mbe =9.56 ppbv

Jan May Sep

r = 0.955 
mbe =−4.55 ppbv

Jan May Sep

r = 0.829 
mbe =−8.1 ppbv

Jan May Sep

r = 0.901 
mbe =−4.45 ppbv

Jan May Sep

r = −0.102 
mbe =−4.2 ppbv

Jan May Sep

r = 0.0586 
mbe =−13.7 ppbv

Jan May Sep

r = −0.527 
mbe =−7.29 ppbv

Jan May Sep

900 hPa



0

5

10

15

20

−180 −120 −60 −30 0 30 60 90 120 150

−75

−60

−45

−30

−15

0

15

30

45

60

75

cd037 tropospheric NO2 column 

Longitude (degrees)

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

Min = 0.0153 Mean = 1.17 Max = 42.8 10
15

 (molecules cm
−2

)



0

5

10

15

20

−180 −120 −60 −30 0 30 60 90 120 150

−75

−60

−45

−30

−15

0

15

30

45

60

75

cf821 tropospheric NO2 column 

Longitude (degrees)

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

Min = 0.0151 Mean = 1.14 Max = 46.2 10
15

 (molecules cm
−2

)



0

10

20

30

40

50

60

 24 

 24 
 28 

 28 

 28 

 28 

 28 

 28 

 28 

 32 

 32 

 32 

 32 

 36 

 36 

 36 

 40 

 40 

 40 

 44 

 48 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

−75

−60

−45

−30

−15

0

15

30

45

60

75

cd037 tropospheric O3 column 

Month

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

Min = 6.84 Mean = 26.8 Max = 43.6 Burden (Tg) = 330



0

10

20

30

40

50

60

 24 

 24 
 28 

 28 

 28 

 28 

 28 

 28 

 28 

 32 

 32 

 32 

 32 

 36 

 36 

 36 

 40 

 40 

 40 

 44 

 48 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

−75

−60

−45

−30

−15

0

15

30

45

60

75

cf821 tropospheric O3 column 

Month

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

Min = 6.7 Mean = 25.5 Max = 41.2 Burden (Tg) = 314



0 1 2 3 4 5 6 7

2
0

2
5

3
0

Tropical Mean Age Profile

Mean Age (years)

A
lt
it
u
d
e
 (

k
m

)

UKCA cd037 Mean Age of Air

0 1 2 3 4 5 6 7

2
0

2
5

3
0

Midlatitude Mean Age Profile

Mean Age (years)
A

lt
it
u
d
e
 (

k
m

)

0.0 1.0 2.0 3.0

2
0

2
5

3
0

Trop−Midlat Mean Age Gradient Profile

Mean Age Gradient (years)

A
lt
it
u
d

e
 (

k
m

)

cd037

SF6

−50 0 50

0
1

2
3

4
5

6

Mean Age, 23km (~50hPa)

Latitude (degrees)

M
e
a
n
 A

g
e
 (

y
e
a
rs

)



0 1 2 3 4 5 6 7

2
0

2
5

3
0

Tropical Mean Age Profile

Mean Age (years)

A
lt
it
u
d
e
 (

k
m

)

UKCA cf821 Mean Age of Air

0 1 2 3 4 5 6 7

2
0

2
5

3
0

Midlatitude Mean Age Profile

Mean Age (years)
A

lt
it
u
d
e
 (

k
m

)

0.0 1.0 2.0 3.0

2
0

2
5

3
0

Trop−Midlat Mean Age Gradient Profile

Mean Age Gradient (years)

A
lt
it
u
d

e
 (

k
m

)

cf821

SF6

−50 0 50

0
1

2
3

4
5

6

Mean Age, 23km (~50hPa)

Latitude (degrees)

M
e
a
n
 A

g
e
 (

y
e
a
rs

)



−150 −100 −50 0 50 100 150

−
5
0

0
5
0

cd037 total column

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

Total = 6.81 Tg(N)/yr

ng−N/m
2
/yr

0 0.01 0.1 1 2 5 10 20 50 100 150

−50 0 50

0
5

1
0

1
5

2
0

cd037 zonal mean

A
lt
it
u
d
e
 (

k
m

)

molecules cm
−3

 s
−1

0 1 10 100 200 500 1000 2000 3000 4000 5000 6000



−150 −100 −50 0 50 100 150

−
5
0

0
5
0

cf821 total column

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

Total = 3.93 Tg(N)/yr

ng−N/m
2
/yr

0 0.01 0.1 1 2 5 10 20 50 100 150

−50 0 50

0
5

1
0

1
5

2
0

cf821 zonal mean

A
lt
it
u
d
e
 (

k
m

)

molecules cm
−3

 s
−1

0 1 10 100 200 500 1000 2000 3000 4000 5000 6000



−50 0 50

5
1
0

1
5

2
0

UKCA cd037 Ox Net Chemical Production

Latitude (degrees)

A
lt
it
u
d
e
 (

k
m

)

−2e−19

0e+00

2e−19

Ox Prod = 5.61e+03Tg/yr

Ox Loss = 4.7e+03Tg/yr

Ox Net  = 907Tg/yr

STE inferred = 96.2Tg/yr

STE diag.    = 97.6Tg/yr

Lifetime = 19.6days



−50 0 50

5
1
0

1
5

2
0

UKCA cf821 Ox Net Chemical Production

Latitude (degrees)

A
lt
it
u
d
e
 (

k
m

)

−3e−19

−2e−19

−1e−19

0e+00

1e−19

2e−19

3e−19

Ox Prod = 5.39e+03Tg/yr

Ox Loss = 4.48e+03Tg/yr

Ox Net  = 909Tg/yr

STE inferred = 113Tg/yr

STE diag.    = 96.1Tg/yr

Lifetime = 19.4days



H
O

2
+

N
O

M
e
O

2
+

N
O

R
O

2
+

N
O

O
th

e
r

cd037 Production of Tropospheric Ox

C
o
n
tr

ib
u
ti
o
n
 (

%
)

0

10

20

30

40

50

60

70

66 21 10 3

O
1

D
+

H
2

O

M
in

o
r

H
O

2
+

O
3

O
H

+
O

3

O
3
+

A
lk

N
x
O

y

O
3

d
ry

N
O

y
d

e
p

cd037 Loss of Tropospheric Ox

C
o
n
tr

ib
u
ti
o
n
 (

%
)

0

10

20

30

40

50

43 0 26 11 2 1 15 3



H
O

2
+

N
O

M
e
O

2
+

N
O

R
O

2
+

N
O

O
th

e
r

cf821 Production of Tropospheric Ox

C
o
n
tr

ib
u
ti
o
n
 (

%
)

0

10

20

30

40

50

60

70

65 22 10 3

O
1

D
+

H
2

O

M
in

o
r

H
O

2
+

O
3

O
H

+
O

3

O
3
+

A
lk

N
x
O

y

O
3

d
ry

N
O

y
d

e
p

cf821 Loss of Tropospheric Ox

C
o
n
tr

ib
u
ti
o
n
 (

%
)

0

10

20

30

40

50

42 0 26 10 2 1 16 3



−150 −100 −50 0 50 100 150

−
5
0

0
5
0

UKCA Ox deposition cd037

Longitude (degrees)

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

0.0

0.5

1.0

1.5

2.0

2.5

Total Ox Deposition = 1e+03 Tg/yr



−150 −100 −50 0 50 100 150

−
5
0

0
5
0

UKCA Ox deposition cf821

Longitude (degrees)

L
a
ti
tu

d
e
 (

d
e
g
re

e
s
)

0.0

0.5

1.0

1.5

2.0

2.5

Total Ox Deposition = 1.02e+03 Tg/yr



0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0
90S − 60S

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

cd037
ACE
UARS
MLS
MIPAS
TES

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

60S − 30S

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

30S − 30N

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

30N − 60N

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

60N − 90N

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

90S − 60S

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

cd037
ACE
UARS

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

60S − 30S

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

30S − 30N

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

0 2 4 6 8 10 12
0

1
0

2
0

3
0

4
0

5
0

6
0

30N − 60N

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

60N − 90N

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m



0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0
90S − 60S

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

cf821
ACE
UARS
MLS
MIPAS
TES

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

60S − 30S

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

30S − 30N

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

30N − 60N

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1

0
2

0
3

0
4

0
5

0
6

0

60N − 90N

Ozone (ppm)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

90S − 60S

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

cf821
ACE
UARS

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

60S − 30S

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

30S − 30N

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

0 2 4 6 8 10 12
0

1
0

2
0

3
0

4
0

5
0

6
0

30N − 60N

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m

0 2 4 6 8 10 12

0
1
0

2
0

3
0

4
0

5
0

6
0

60N − 90N

HONO2 (ppb)

A
lt
it
u
d
e
 /

k
m



0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0
90S − 60S

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

cd037
ACE
UARS

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

60S − 30S

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

30S − 30N

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

30N − 60N

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

60N − 90N

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

90S − 60S

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

cd037
ACE
UARS

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

60S − 30S

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

30S − 30N

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

0 50 100 200 300
0

1
0

2
0

3
0

4
0

5
0

6
0

30N − 60N

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

60N − 90N

H2O (ppm)

A
lt
it
u
d
e
 /

k
m



0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0
90S − 60S

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

cf821
ACE
UARS

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

60S − 30S

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

30S − 30N

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

30N − 60N

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 2 4 6 8 10

0
1

0
2

0
3

0
4

0
5

0
6

0

60N − 90N

NO2 (ppb)

A
lt
it
u

d
e

 /
k
m

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

90S − 60S

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

cf821
ACE
UARS

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

60S − 30S

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

30S − 30N

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

0 50 100 200 300
0

1
0

2
0

3
0

4
0

5
0

6
0

30N − 60N

H2O (ppm)

A
lt
it
u
d
e
 /

k
m

0 50 100 200 300

0
1
0

2
0

3
0

4
0

5
0

6
0

60N − 90N

H2O (ppm)

A
lt
it
u
d
e
 /

k
m



0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0
90S − 60S

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

cd037
ACE
UARS

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

60S − 30S

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

30S − 30N

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

30N − 60N

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

60N − 90N

N2O (ppb)

A
lt
it
u

d
e

 /
k
m



0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0
90S − 60S

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

cf821
ACE
UARS

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

60S − 30S

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

30S − 30N

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

30N − 60N

N2O (ppb)

A
lt
it
u

d
e

 /
k
m

0 100 200 300 400

0
1

0
2

0
3

0
4

0
5

0
6

0

60N − 90N

N2O (ppb)

A
lt
it
u

d
e

 /
k
m



−50 0 50

0
5

1
0

1
5

2
0

UKCA cd037

Latitude (degrees)

A
lt
it
u
d
e
 (

k
m

)

0.0

0.1

0.2

0.3

0.4

% CH4 + OH flux (moles cm
−3

 s
−1

)

Methane lifetime values
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