Impact ot hydroxyl radical
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Methane Growth

* Explanations
d We 'l: l an d S Annual Global Increase of CHg4

e Nisbet et al. (2023)
 licrobial

e Michel et al. (2024)
e Loss (OH)

« Stevenson et al. (2022)
e Combinations

e Ciais et al. (2026)
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* Peng et al. (2021)

* Emissions: explain 50%-130% of
2020/2021 methane growth SRON




TM5-4DVAR

e CAMS GHG surface inversion

e ~30 long term stations
- EDGAR, LPJ, GFAS

« 3x2 degrees
¢« 2019-2023
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TMb Methane inversion

e Emission 65% of 2021
growth

e Simlar to Ciais et
al. (2026)

e Loss uncertain
e Emission uncertain

CH, anomaly [kg yr—1]
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OH fields

8 OH fields

* Scale forward methane loss g 4‘////\\
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Loss rates

* OH effect on posterior 1loss
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2021 Methane Growth

- Emission & Loss
anomaly (2021-2019)

e Emission:
e 20% - 119%

e Loss:
e -19% - 80%
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Spatial variation OH

e Relative variation over
different oh fields

« Tropospheric
mass-average

e b-30% spatial variation
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OH affects:::

posterior
Emissions

« O year
Average OH
& increment

« SP-BR
« EMAC

e South America

e South-East
Asia
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Interhemispheric OH ratio

. . 90°N
« Difference posterior
- EMAC - SP-BR cooN ]
e Interhemispheric OH
ratio 30°N |
« NH/SH
- EMAC: ~ 1.4 0%
« SP-BR: ~ 1.0
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Spatial variation OH

* Ensemble average emission increment
« Variation in increment related to OH

« ~15% uncertainty on emission
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Spatial variation OH

Ensemble average emission increment

VVariation in increment related to OH

~15% uncertainty on emission
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Ratio std/inc soon

« Ratio <1 : 1 sigma 60°N
significance

* Ratio <0@.5 : 2 sigma SN

significance o

* Red = no significant
increment 30°S |

60°5S ;

90° ; : : : — : : : : : :
fBD“ 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

0.0 0.2 0.4 0.6 0.8 1.0
ensemble std/inc total [kg/s]

SRON




Validation

e Best OH field?
* Goonc(OH)= 2.27 ppb
* 8conc(mOd) -2 Ooonc:(OH)
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Conclusion

e OH uncertainties

« 2021 methane growth
« 41% - 119% emission based

* Regional budget
« ~15% OH uncertainty
* Overshadows local emission increment
« South America
« Southeast Asia
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Questions?

* P.Rijsdijkasron.nl

Special thanks to:
Arjo Segers, Kazuyuki Miyazaki,
Sergey Gromov & Vincent Huijnen

For providing OH data
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Methane budget

lell v25 apos tot
« Growth = Emission - Loss 6] wetlands
rice
« Atmospheric growth small biomass-burning
part of budget 4] other
growth
loss
2 transport
0.
_2~
_4~

2019 2020 2021 2022 2023

SRON




	Slide 1: Impact of hydroxyl radical data on methane inversions
	Slide 2: Methane Growth
	Slide 3: TM5-4DVAR
	Slide 4: TM5 Methane inversion
	Slide 5: OH fields
	Slide 6: Loss rates
	Slide 7: 2021 Methane Growth 
	Slide 8: Spatial variation OH
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Ratio std/inc
	Slide 14: Validation
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23: Methane budget

