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Background: Gap in land-use related CO, fluxes

Global anthropogenic CO, fluxes from land use,
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Explanation of the gap (Grassi et al., 2018):

1. National GHG Inventories (NGHGIs) include
natural fluxes on managed land

2. Managed land area in NGHGls is larger than in
bookkeeping models

Managed land proxy:
“Anthropogenic” land GHG fluxes are defined as all
those occurring on “managed land”,
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Background: Closing the gap

1. NGHGIs include natural fluxes on managed land:

* Use bookkeeping models to calculate anthropogenic CO, fluxes
* Use Dynamic Global Vegetation Models (DGVMs) to calculate natural CO, fluxes

2. Managed land area in NGHGIs is larger than in bookkeeping models:

* Apply a spatial mask to identify managed lands in DGVMs

* Only include natural CO, fluxes on managed land (more precisely: managed forest)
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Gap can be reconciled
at global scale



Background: Global Carbon Budget 2021
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Methodology

Apply method for closing the gap at country-level

U

Analyze to which extent different countries include the
natural sink in their NGHGI estimates



Results: Anthropogenic and natural CO, tluxes

Anthropogenic LULUCF flux Natural land flux
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Results:

2001-2015

LMU Munich

Combining the different fluxes
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Gap in USA considerably reduced when
considering natural CO, flux in managed forest
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Results: Eight exemplary regions/countries
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Results: Potential explanations for remaining gaps

China: Incomplete representation of
afforestation in bookkeeping models

=
o

o
U

Brazil: Mismatch in gross deforestation
areas; natural disturbance not sufficiently
considered in models
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Indonesia: Anthropogenic degradation
underestimated in National GHG Inventory
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DR Congo: Estimates from different
national reports uncertain and incomplete
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Implications and potentials

1. Climate mitigation:
* Need for consistent estimations of anthropogenic land-use CO, fluxes

* Mitigation activities only sustainable if creating CO, sinks additional to
natural fluxes

2. Remote-sensing products:

* Deliver independent and spatially explicit estimates of land use and land
cover change, changes in biomass, managed forest areas

* Near real-time availability might provide a temporal extension of country
reports, which are usually published with a lag of several years



Conclusions and outlook

Schwingshackl et al.: Separating natural and land-use CO, fluxes at country-level
to reconcile land-based mitigation estimates (in review)

1. Separating natural and land-use CO, fluxes at country-level is possible by
means of models (bookkeeping + DGVMs)

2. Including natural CO, fluxes in managed forests considerably reduces gap in
most investigated countries (by up to 70%)

3. Potential improvements:
NGHGIs: More complete data on deforestation and anthropogenic degradation
Models: Better representation of afforestation and natural disturbance



