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Forests are supposed to help stop climate
change — these forests didn’t
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Paris Agreement
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Article 7

UNFCCC, 2015
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Paris Agreement

Article 2

Holding the increase in the global average temperature to well below
2 °C above pre-industrial [...], recognizing that this would significantly
reduce the risks and impacts of climate change.

Article 5
Parties should take action to conserve and enhance, as appropriate,
sinks and reservoirs of greenhouse gases [...], including forests.

Article 7
[...] makes a contribution to the long-term global response to climate
change to protect people, livelihoods and ecosystems. [...] greater

levels of mitigation can reduce the need for additional adaptation
efforts.

UNFCCC, 2015



From Paris to the Earth system
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From Paris to the Earth system
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The basics of the radiative balance
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The basics of climate change
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Article 5 — A carbon perspective

Height above sea level (m)
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Article 2, 5 & 7 — An Earth system perspective

A
Y

o Y A out ? IN > OUT g in

o

I i e B Top of the troposphere

S 1
E | . ’
T ® ® Atmosphere
K A Absorbance
8 . ] " . COZ
(V5] o AV -
e o 5_“34 ___________________ //,r”f u\my _____ e Water vapor
8 o ° o, e Condensation nuclei
> o ° A Reflectance
-
;q’—:f . °® Planetary boundary layer

Land surface

Bottom of the biosphere




Top of the troposphere
Planetary boundary layer
Bottom of the biosphere

Land surface

uonedsidsueslodeny

ssauysnoy

Jeay 9|qIsuas

SO0ANd

uonedsidsueslodeny

A1IAISSIWT

opaq|v

ON *HD ‘0D %00 :suolssiwa paploAy
YHD ‘20D :8ul||ijpuer

¢Q) :s1onpoud poopn

¢Q) :suoljewJojsued)

¢Q) :Modsued|

Z0D :luswadeue|n

O*N “HD ‘0D ‘0D :s9duequnisiqg
z0D :J9A0J-puUET

O®N "HD Q] :9sn-pue

¢0) :ssewolg

¢0D =N

O®N “HD 20D :|10S

Biophysical forcing
No feedbacks!
(Non) radiative

GHG
accounting

Net Climate effect (includes feedbacks)
No feedbacks!

Biogeochemical forcing

GHG sink

)
O
4=
()
Q
)
(q0)
=
[S)
i)
()
C
()
-
i)
o]0]
=
s}
s}
Q
s}
s}
<



Earth system models

Atmospheric circulation and radiation
Chemistry - CO,, NO, 50,, aerosols, etc
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Enhanced modelling capabilities
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Climate effects of 250-years of forest management




Land cover reconstruction
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Climate effects of 250-years of forest management
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Climate effects of 250-years of forest management
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How to achieve the Paris agreement?
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How to achieve the Paris agreement?

Art. 2 Art. 5 Art. 7 Art. 7
(TOA) (Carbon sinks) | (Adaptation T) | (Adaptation P)

Strongest sink No effect
Weakest sink No effect
Brightest surface No effect
Darkest surface No effect
Lowest temperature No effect

Luyssaert et al. 2018

Succeed
Fail

No effect
Succeed

Succeed

No effect
Fail
Succeed
Fail

Succeed

Fail
Fail
Fail
Fail
Fail



How to achieve the Paris agreement?
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How to achieve the Paris agreement?
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Conclusions

-  When managing the carbon balance of a forest,
unintended but unavoidable changes in surface
properties and behavior occur. These should be
accounted for when assessing the climate
impact of forest management.

- Carbon-management and climate-management
should not be used interchangeable



Existential crises or opportunity?
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Existential crises or opportunity?

After 1997




Existential crises or opportunity?

After reality checks
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