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The MOYA/ZWAMPS campaign
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LABORATORY

« FAAM aircraft

* In situ: CO,, CH,, N,O, CO, O,
NO,, VOCs, NMHCs, 6'3C,

 Meteorology: T, p, d, winds

* Whole air samples: C,-C;

 Remote sensing: FTIR, vertical
profiles CH,, N,O, NO,, O, etc.
« Campaign
* February 2019
* Three flights; three wetlands
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https://rsis.ramsar.org/RISapp/files/RISrep/ZM531RIS.pdf?language=en
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https://rsis.ramsar.org/RISapp/files/RISrep/ZM530RIS.pdf
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https://rsis.ramsar.org/RISapp/files/RISrep/ZM1580RIS.pdf

Flux quantification methods

Mass balance box
method

 Net flux through box
* High wind speeds:

b
Ecy, = h j (CH, — CH,")u, dx
a

* Low wind speeds:
dCH, dh
Feu, =h = — (CH,* —CH4)< >

Pitt et al. 2019 )

O’Shea et al. 2012 |
)
Denmead et al. 1999
( )
Denmead et al. 1996
)

Airborne eddy
covariance

* Vertical eddy-fluxes

 Detalled spatial
attribution

cov,, = 5]6tzzwx(aj )Wy(a] n)

j=0n=0

Vaughan et al. 2016
( )
Metzger et al. 2017 (
)
Metzger et al. 2013 (
)

NAME atmospheric
Inversion

 Lagrangian particle
dispersion model

(Numerical Atmospheric dispersion
Modelling Environment)

 Hierarchical
Bayesian inversion

Gansan et al. 2014 |
)
Jones et al. 2007 (
)
Rigby et al. 2019
)
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Results
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What do models say?

CLASS-CTEM

« Some differences between
where models simulate
greatest emissions

* Open water or not?

BIOME-BGC _ CARDAMOM CLASS-CTEM-N

'i—" 1

GCP per-unit-area CH, flux / mg m” hr’ ' o T T
JE, 0 i : ] : , 1> WetCHARTS per-unit-area CH, flux / mg m™ hr’
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Summary

e First aircraft measurements of methane over central African
wetlands

* Three independent flux quantification techniques all show
greater fluxes than model simulations

e Satellite observations match measured fluxes
veg acts as conduit?

* Most methane coming from vegetated marshland not open

water
There is potentially a lot of methane coming from

African tropical wetlands!

Annual methane flux / Tg yr? 0.5-3.0 0.2-1.3 0.2-0.7
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