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Figure 11: Linear Gaussian inversions with two different hemispheric averaging schemes. Top
row uses the bootstrapping scheme presented in Section 2. Bottom row uses an alternate hemi-
spheric averaging scheme (E. Dlugokencky, NOAA/ESRL, personal communication; data in-
cluded in tarball with code).
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Figure 12: Smoothed methyl chloroform emissions. Dashed line is the emissions from Prinn et
al.[14] and dashed line is smoothed using a 5-year filter.

5 Mechanistic explanation for the changes in OH

Changes in stratospheric ozone are a potential explanation for the decadal trends in OH. This
is because changes in stratospheric ozone will affect J

(
O1D

)
and, in turn, tropospheric OH.

Murray et al.[16] find that a 1% increase in stratospheric ozone leads to a 4.2% decrease in
tropospheric OH (see Table 2 in Murray et al.[16]). Using this relationship and observations of
stratospheric ozone from Mauna Loa (MLO), we can estimate the OH anomalies due to changes
in stratospheric ozone.

Fig. 17 shows the OH anomalies inferred from stratospheric ozone at MLO, the OH anoma-
lies from our “most likely solution”, and the OH anomalies from McNorton et al.[17], Montzka
et al.[18], and Rigby et al.[19]. While the magnitude of the OH anomalies inferred from strato-
spheric ozone at MLO is of the correct order the correlation is quite weak.
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Case #1: Limit the uncertainty in the methyl chloroform observations

Case #2: Smooth the methyl chloroform emissions

Case #3: Limit uncertainty and smooth emissions

Figure 13: Results from the methyl chloroform sensitivity tests. Left column is the residuals
and right column are the main drivers for the box model. Top panel is case 1. Middle panel is
case 2. Bottom panel is case 3.
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Figure 14: Varying the interhemispheric exchange time. Each row is the same as main text
Fig. 2 but using a linear Gaussian inversion with varying interhemispheric exchange times (τ).
Top row uses τ = 0.7 yr, middle row uses τ = 1.0 yr, and bottom row uses τ = 1.3 yr.
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Figure 15: Varying the methyl chloroform reaction rate. Left column is with the Taldukar et
al.[15] lifetime of 5.5 years and the right column is with a lifetime of ∼5.3 years. Top row
shows the observed and simulated methyl chloroform observations. Middle row is the prior
methyl chloroform emissions (dashed line) and posterior methyl chloroform emissions (solid
line). Bottom panel is the methyl chloroform lifetimes in the posterior simulation.

21



Turner et al. Decadal Trends in Atmospheric Methane and OH

 -20
 -10
   0
  10
  20
  30
  40

-53.5
-52.5
-51.5
-50.5
-49.5
-48.5

1980 1985 1990 1995 2000 2005 2010 2015
-15
-10

-5
0
5

10
15

1500

1600

1700

1800

1900

-47.8
-47.6
-47.4
-47.2
-47.0
-46.8

1980 1985 1990 1995 2000 2005 2010 2015
2
5

10
20
50

100
200

δ13
C

H
4 (

‰
)

C
H

3C
C

l 3 (
pp

t)
C

H
4 (

pp
b)

∆C
H

4 E
m

is
si

on
s

(T
g/

yr
)

δ13
C

H
4 E

m
is

si
on

C
om

po
si

tio
n 

(‰
)

O
H

 a
no

m
al

y 
(%

)

 -20
 -10
   0
  10
  20
  30
  40

-53.5
-52.5
-51.5
-50.5
-49.5
-48.5

1980 1985 1990 1995 2000 2005 2010 2015
-15
-10

-5
0
5

10
15

1500

1600

1700

1800

1900

-47.8
-47.6
-47.4
-47.2
-47.0
-46.8

1980 1985 1990 1995 2000 2005 2010 2015
2
5

10
20
50

100
200

δ13
C

H
4 (

‰
)

C
H

3C
C

l 3 (
pp

t)
C

H
4 (

pp
b)

∆C
H

4 E
m

is
si

on
s

(T
g/

yr
)

δ13
C

H
4 E

m
is

si
on

C
om

po
si

tio
n 

(‰
)

O
H

 a
no

m
al

y 
(%

)

Case A: MCF lifetime = 5.5 years

Case B: MCF lifetime = 5.3 years

Figure 16: Varying the methyl chloroform reaction rate. Each row is the same as main text
Fig. 2 but using a linear Gaussian inversion with varying methyl chloroform reaction rates. Top
row results in a lifetime of 5.5 years[15] and the bottom row results in a lifetime of 5.3 years.

22



Turner et al. Decadal Trends in Atmospheric Methane and OH

1980 1985 1990 1995 2000 2005 2010 2015
-15

-10

-5

0

5

10

15

[O
H

] a
no

m
al

y 
(%

)

Global
Northern Hemisphere
Southern Hemisphere MLO-derived

Figure 17: OH anomalies. Same as main text Fig. 3 but with the OH anomalies derived from
stratospheric ozone observations at Mauna Loa (MLO-derived; cyan line).
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