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Climate extremes are influenced by LULUCF
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Accounting for LULUCF impacts requires care

Local Non-local

T | water
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t circulation changes
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Local surface properties:
e.g., albedo, roughness,
water availability, LAl

Pongratz et al., Curr. Clim. Change Rev., 2021
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Models had - wrongly! — been thought to be wrong
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Models had - wrongly! — been thought to be wrong

Modeled temperature change (K) by
global deforestation

cooling in boreal, but also
temperate regions
Local + non-local effects

MODELS

Reconciled by Earth system model:

Non-local effects add a cooling.
(Winckler et al., Geophys. Res. Lett., 2018)
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Local effects only
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- LULUCEF acts on various scales (local vs-non-local)

- ... Via two pathways (biogeophysical vs biogeochemical)
- Confusion in the literature when to assess what

— Create a framework that includes all LULUCF effects
- Fill it with data

= Apply it in a targeted way to a specific question



Systematizing scales and pathways
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Filling in gaps in the framework ESUher>
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Filling the framework with data

« Any data (in-situ, remote sensing, ...) can be used, but only modeling will provide
non-local effects

« LAMACLIMA provided estimates of all (local and non-local, biogeophysical and
biogeochemical) effects for various land management changes

Earth Syst. Dynam., 13, 1305-1350, 2022
https://doi.org/10.5194/esd-13-1305-2022 Earth System
© Author(s) 2022. This work is distributed under Dynamics

the Creative Commons Attribution 4.0 License.
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Approach for separating local and non-local effects

Method: Winckler, Reick, and Pongratz, J. Clim., 2017
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Approach for separating local and non-local effects

Method: Winckler, Reick, and Pongratz, J. Clim., 2017 Result (global deforestation): Surface temperature change
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Framework for identifying different perspectives

4

(a)  Sub-global perspective template

(b) Global stakeholders' perspective
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6. Do the stakeholders distinguish between impacts on intact regions and those altered by LULUCF activities?
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Spatial scale/

Global scale

Country scale
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Guo et al., in prep.

Systematization of all LULUCF impacts
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Different scales (global, country, field scale)
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Framework for identifying different perspectives

Guo et al., in prep.
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Framework for identifying different perspectives

Guo etal.,, in prep.

Two examples:

(c) Climate perspective (d) Agriculture and frrestry perspective

Small scale
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Conclusion on assessing the LULUCF impacts for climate policies

« Current political focus has been mostly on greenhouse gas fluxes — which ignores
partly massive biogeophysical effects on climate mean and extremes

« The complexity across pathways and scales (local vs non-local) is high for LULUCF

« LAMACLIMA provided a systematic framework to address the needs of a large
variety of questions (“stakeholder perspectives”)

* Qutlook:

* Incorporate data on more LULUCF practices, under more climate scenarios

« |terate with stakeholders and incorporate their variables of concern (such as specific climate
extremes)
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