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CO, seasonal cycle as one of key indicators of carbon balance

(CO,) Carbon Dioxide (gmol mol-1)
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Amplification of CO, seasonal cycle in Northern Hemisphere over the past decades
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Amplification of CO, seasonal cycle in Northern Hemisphere over the past decades
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Understanding the Causes and Implications of Enhanced Seasonal CO, Exchange in Arctic and Boreal Ecosystems m

" :
1 1
1 . . 1
i 1) Siberian bl._lrned I T i
i area mapping i
: !
I \ / I
1 [}
1 1
1 1
1 1
1 1
1 1
1 1
1 1
’ :
! 3) Observational CO, !
i flux synthesis i
: |
1 ]
1 [}
1 1
: A / i
i 4 v :
1 . 1
; I 4) Atmosp.herlc Co; |1
H . ) < N observations and !
1| modeling experiments | € > ; i
' modeling !

]
| J

~eo
~——
----------------------
-
-
S

NORTHERN
ARIZONA
UNIVERSITY

UNIVERSITY OF
MICHIGAN

THE WooDS HOLE
RESEARCH CENTER




Background

Understanding the Causes and Implications of Enhanced Seasonal CO, Exchange in Arctic and Boreal Ecosystems m
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Data and methods

The tagged CO, transport model framework

GEOS-Chem
2°x2.5°x47

4D conc. fields for

CO, surface fluxes CO, tracers
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The tagged CO, transport model framework |0}y
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Data and methods

The inverted CO, surface fluxes used to drive the transport model

* Monthly NEE from CAMS (Copernicus Atmosphere Monitoring Service) CO, inversion v17rl (2018)

* Flux uncertainty associated to transport errors and data density

Location of the assimilated observations over the globe

Increasing data density

(Adapted from Chevallier et al. 2018)
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Modelled vs. Observed CO, seasonal cycle amplitude — NOAA stations
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Modelled vs. Observed CO, seasonal cycle amplitude — NOAA stations
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Modelled vs. Observed CO, seasonal cycle amplitude — NOAA stations
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Contribution to SCA from different regions
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Contribution to SCA from different regions
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Contribution to SCA changes in Northern high latitudes from different regions
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Modelled vs. Observed CO, seasonal cycle amplitude — Siberia stations
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* Model results are reasonable at Siberia
stations even though they are not assimilated
in the CO, inversion




Summary and perspective

Dominant regional contributor to CO, SCA and changes in
Northern high latitude:

Contrib. to CO, SCA ~20-30% ~20-30% ~30-40%
Contrib. to SCAchange depends ~30-40% ~20-30%
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Summary and perspective Em

Dominant regional contributor to CO, SCA and changes in
Northern high latitude:

HighLatNA HighLatSIB MidLatNat

Contrib. to CO, SCA ~20-30% ~20-30% ~30-40%
Contrib. to SCAchange depends ~30-40% ~20-30%

An “extrapolation” of site-based analyses to pixel-based
analyses

Application of this tag model framework to land surface
model for more hypothesis-driven studies on CO, seasonal
amplification.
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