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Vegetation monitoring for the global carbon cycle

Large uncertainties remaining in the vegetation and land
contribution to the global carbon cycle:
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Vegetation monitoring for the global carbon cycle

.y .. . . (a) netland CO, sink
Large uncertainties remaining in the vegetation and land ‘

contribution to the global carbon cycle:
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(b) Normalized Difference Vegetation Index
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Distribution of global forests

From optical observations we get the extent of forests,
And with a coarse optical resolution (1 km) long term changes of vegetation cover
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Distribution of global forests

From optical observations we get the extent of forests, “
And with a coarse optical resolution (1 km) long term changes of vegetation cover
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Newer methodologies and very high resolution optical observations offer new ways to measure vegetation
structure and trees outside forests
But cloud cover affects the observations, no sensitivity to the vegetation under the canopy and limited

availability in time




A few words on biomass maps

Different observation system provide complementary observations of vegetation (i.e.
LiDAR, SAR, radiometers etc.) which can be related to above ground biomass using
allometries or models for different vegetation types

But currently available methods limited to more recent sensors
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Which observations are available..

..to create a time series of estimated above ground biomass over the last decades?
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Microwave observations

Active scatterometers

Backscattering intensity related to the
vegetation structure and water content

Resolution ~ 25 km, repeated week
Frequencies 5.2 - 13.4 GHz

D. Long BYU and Tao et al. 2023

ly

[ (b) Active microwave ]

(1) Signal scattered
by the soil and

o= .VZU““ +Oveg  where Oveg = (1 —_]/?)_A cos attenuated by the
(n (2) vegetation

(2) Signal scattered by
the vegetation




Microwave observations

Active scatterometers

Backscattering intensity related to the
vegetation structure and water content

Resolution ~ 25 km, repeated weekly
Frequencies 5.2 - 13.4 GHz

D. Long BYU and Tao et al. 2023

[ (b) Active microwave ] (1) Signal scattered

by the soil and
@ = y?Csoit + Opeg  where ey = (1~ y*)Acosd attenuated by the

(2) vegetation
(2) Signal scattered by
the vegetation

Passive imagers

Brightness temperature depends on the
emissivity and surface temperature

Resolution ~25 km, every few days

Frequencies from 18 GHz and 36 GHz

CM SAF intercalibration and overpassing time
corrections

attenuated by the
Tp = eyTsou + (1 —w)(1 - Y)Tveg +1-w)(1-y)(1- e)¥Tveg vegetation

1) 2 (3) (2) Vegetation emission

(3) Vegetation emission
reflected by the soil




Relating AGB to MW observations

From monthly observations to yearly AGB estimations using a single global model
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Relating AGB to MW observations

From monthly observations to yearly AGB estimations using a single global model

Remote sensing observations Monthly prediction
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Relating AGB to observations

Mg/ha

Mean deviation CCIv5-GVMAP 8 years
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challenging areas for SAR based map




Relating AGB to observations

Mg/ha
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Large errors where surface water or strong topography is present, also
challenging areas for SAR based map

Country level validation coherent with FAO statistics, larger relative
deviation in low AGB stock countries
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Long term variations of AGB
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Consistency with changes from other remote
sensing based products

Large events impact on estimated biomass (fires,
deforestation) noticeable

No clear instrument change effects

Large inter annual variations despite the temporal

smoothing

Large discrepancies in absolute AGB levels




Global linear trends over 30 years
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e \egetation and other environmental variables seasonality affect the estimated AGB

e Comparison with vegetation models and atmospheric inversions could help
understand the changes estimated

e Improving spatial resolution and enhancing uncertainty quantification to provide
more robust insights for a climate analysis-ready dataset




Thank you for your attention,
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