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Paris Agreement

UNFCCC, 2015

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.
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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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Assessing the net climate effect

Bottom of the biosphereSo
il:

 C
O

2, 
CH

4, 
N

2O
Li

tt
er

: C
O

2 

Bi
om

as
s:

 C
O

2 

La
nd

-u
se

: C
O

2, 
CH

4, 
N

2O
La

nd
-c

ov
er

: C
O

2

Di
st

ur
ba

nc
es

: C
O

2, 
CO

, C
H4

, N
2O

M
an

ag
em

en
t: 

CO
2

Tr
an

sp
or

t: 
CO

2

Tr
an

sf
or

m
at

io
ns

: C
O

2

W
oo

d 
pr

od
uc

ts
: C

O
2

La
nd

fil
lin

g:
 C

O
2, 

CH
4

Av
oi

de
d 

em
iss

io
ns

: C
O

2, 
CO

, C
H4

, N
2O

Al
be

do
Em

iss
iv

ity
Ev

ap
ot

ra
ns

pi
ra

tio
n

BV
O

Cs
Se

ns
ib

le
 h

ea
t

Ro
ug

hn
es

s
Ev

ap
ot

ra
ns

pi
ra

tio
n

GHG sink
GHG 

accounting (Non) radiative

Biogeochemical forcing 
No feedbacks!

Biophysical forcing
No feedbacks!

Net Climate effect (includes feedbacks)

Land surface

Planetary boundary layer
Top of the troposphere



https://www.gfdl.noaa.gov/earth-system-model/

Earth system models



C-allocation Canopy radiation transfer Tree species parameters

Hydraulic architecture Multi-layer energybudget Forest management

Enhanced modelling capabilities
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Climate effects of 250-years of forest management



McGrath et al. 2015; Picture credit: Ake Nilsson
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McGrath et al. 2015; Picture credit: E.-D. Schulze ; M. Saarinen 
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Climate effects of 250-years of forest management
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How to achieve the Paris agreement?



Luyssaert et al. 2018

How to achieve the Paris agreement?

Art. 2
(TOA)

Art. 5
(Carbon sinks)

Art. 7
(Adaptation T)

Art. 7
(Adaptation P)

Strongest sink No effect Succeed No effect Fail

Weakest sink No effect Fail Fail Fail

Brightest surface No effect No effect Succeed Fail

Darkest surface No effect Succeed Fail Fail

Lowest temperature No effect Succeed Succeed Fail
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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
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Existential crises or opportunity?



After 1997

Existential crises or opportunity?



After reality checks

Existential crises or opportunity?
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