Detecting changes in the high-latitude carbon seasonal cycle
with a multi-model approach -
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For each ecoregion, use climatological drivers from ERAS5 and
NEE from flux towers or CT-L to calculate average parameters
in North American boreal ecoregions
Extrapolate parameters in space to Eurasian boreal region
Tundra GPP >=Aug North American Evergreen Needleleaf Forest
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* Fit using daily daytime and nighttime median values
* Split growing season due to different carbon-flux vs climatology
relationships (Hu et al., 2021), designate start/end using SIF
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Eur: 0.039+0.016, adj R? = 0.205, p-val = 0.026
NAm: 0.043+0.009, adj R? = 0.514, p-val < 0.001
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Validation with CT2019B
* Polar-VPRM trained with
CT-L NEE agrees better

compared to training
with EC site data in
North America

* Both sets produce
reasonable results in the
Eurasian boreal region
where data is lacking

Seasonal trends & patterns
Significant trends are seen
for peak summer GPP and
growing season length for
both North American and
Eurasian boreal regions
Eurasian boreal region
shows significant earlier
growing season onset and
later growing season offset
CT-L trained PVPRM shows
better spatial agreement
with CT2019B
PVPRM overestimates forest
NEE and underestimates
semitundra NEE

Monthly mean NEE (umol m~2 s~1)

regions vs North America

* Growing season trends are
significant for GPP,
respiration & NEE for 2016-
2020 vs 2001-2005
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a,e: PVPRM trained
by EC-NEE

b,f: PVPRM trained
by CT-L NEE

c,g: CT2019b NEE
d: CT-L NEE
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