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Kulstofcyklen

Perturbation of the global carbon cycle caused by anthropogenic activities,
averaged globally for the decade 2008-2017 (GtCO,/yr)
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Source: CDIAC; NOAA-ESRL; Le Quéré et al 2018; Ciais et al. 2013; Global Carbon
Budget 2018



http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.esrl.noaa.gov/gmd/ccgg/trends/
https://doi.org/10.5194/essd-10-2141-2018
http://www.climatechange2013.org/
http://www.globalcarbonproject.org/carbonbudget/
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Kurz et al. (2016). Climate change mitigation through forest sector activities: principles,
potential and priorities. Unasylva 246, 61-67.
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Den urgrte skovs rolle i kampen mod
klimaforandringer

Suserup skov: kulstofpuljer undersggt i
1992, 2002 og 2012
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Levende biomasse
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Andringer i den levende biomasse | Suserup
Skov

Opbygning/Lagring

19 Fagus sylvatica s robur

8

6
7 4 2
=4 £
= 2 r =
[=] [=]
2 0 = -
c c
£ g \
8 8
£ -4 £
[ (]
g '6 ®))
£
o -8

10/ |

5§ 75 25 33

25 135 14515, S5 65 75 85 95 105775725 135 14575,

ameter class (cm) Diameter class (cm)

-t
o

g excelsior Acer pseudoplatd

rydning/Udledning

. Inn -

Change in carbon pool (t ha-'g-
(o

Change in carbon pool (t ha'')
®© &® A N o N & O ®

® & & N o

N
o
-
o

§ 15 25 35 45 55 65 75 85 95 105775725 135 145 >75, § 15 25 35 45 S5 65 75 85 95 105775725 135 145>75,

Diameter class (cm) Diameter class (cm)



)
.

Carbon stock (Mg ha’1)

UNIVERSITY OF COPENHAGEN 09/10/2019

Jordbundens kulstofpuljer
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Nord-Larsen et al. (2019). Ecosystem carbon stocks and their temporal resilience in a semi-natural beech-dominated
forest. For. Ecol. Man 447, 67-76
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Den gode nyh

1.7-1.8 mia ha skov

0.9 mia. ha kronedaekke

Bastin et al. (2019). The global tree restoration potential. Science

365, 76-79.
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RESTORATION ECOLOGY

The global tree restoration potential

Jean-Franceis Bastin'*, Yelena Finegold®, Clande Gareia™*, Danilo Mollicone®,
Mareelo Rezende®, Devin Routh’, Constantin M. Zohner', Thomas W. Crowther'

The restoration of trees remains among the most effective strategies for cimate change
mitigation. We mapped the global potential tree coverage to show that 4.4 billion hectares
of canopy cover could exist under the current climate. Excluding existing trees and
agricultural and urban areas, we found that there is room for an extra 0.9 billion hectares
of canopy cover. which could store 205 gigatonnes of carbon in areas that would naturally
support woodlands and forests. This highlights global tree restoration as our most effective

climate change solution to date. However, climate change will alter this potential tree

coverage. We estimate that if we cannot deviate from the current trajectory, the giobal
potential canopy cover may shrink by ~223 million hectares by 2050, with the vast majority
of losses occurring in the tropics. Our results highlight the opportunity of climate change

mthetic carbon capture by trees is

a number of international initiatives [such
as the Bonn Challenge, the related AFRI00, and
the New York Declaration on Forests (4, 5)] have
established ambitious targets to promote forest
L and ata
global scale. The latest special report (1) by the
Intergovernmental Panel on Qlimate Change
(IPCC) suggests that an increase of 1 billion ha
of forest will be necessary 1o limit global warm-
Ing 10 1L5°C by 2050. However, It remains undear
whether these restoration goals are achievable
because we do not know how much tree cover
might be passible under current or future cli-
mate conditions or where these trees could exist.
Previous efforts 10 estimate global tree cover
s have scaled existing vegetation esti-
mates 10N me 0r ecoregion levels to provide
coarse approxittmons of global forest degrs-
dation (6, 7). However, quantitatively evaluating
which environments could support trees requires
that we bulld models using direct measurements
of tree cover (Independent of satellite-derived
models) from protected areas, where vegetation
cover has been relatively unaffected by human
activity, With enough observations that span
the entire range of environmental conditic
from the lowest 10 the highest possible tree cove:
we can (nterpolate these “natural tree cover” es-
timates across the globe 1o generate a predictive
understanding of the potential tree cover in the
absence of human activity.
To explore the determinants of potential tree
cover, we used 78,774 direct photo-interpretation

“Carespeading mithee. Email bastin [Hgnad com

Rastin of ul, Science 365, 76-70 (2019) 5 July 2

mitigation through global tree restoration but also the urgent need for action.

measurements (data file S1) (8) of tree cover
across all protected regions of the world (fig. ST)
(9, 10). Using global environmental layers (table
17), we examined how climate, edaphic, and
topographic variables drive the variation in nat-
ural tree cover across the globe. The focus on
protected areas is intended to approximate nat-
ural tree cover. Of course, these regions are not
entirely free of human activity (17), presenting
slightly lower tree cover than expected in some
regions or higher tree cover than expected In
other regions because of Jow fire frequency, but
these ecusystems represent areas with minimal
human influence on the overall tree cover. We
then used a random forest machine-learning ap-
proach (12) to examine the dominant environ-
mental drivers of tree cover and generated a
predictive model (Fig. 1) that enables us to inter-
palate potential tree cover across terrestrial eco-
systems. The resulting map—Earth's tree canrying
capacity—defines the tree cover per pixel that
could potentially exist under any set of ensiron-
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between peaks of 0% in dry
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We paired these tree cover mea-
D global layers of soil and climate
7). Our resulting random forest
predictive power [coefficient of

A) (1) revealed that our
% of the variation in tree
bias (R = 0.7Y; Intercept = 0.34%
pe = 0.99) (fig. S3, B and C). Our
alidation approach ako allows us
spatially explicit understanding
ertainty (figs. S5 and S6) (7). Across
mean standard deviation around
estimate is -9% In tree cover (25%
i tree cover) (figs. S5 and S L As
models sccurately reflected the dis-
f tree cover across the full range of
eas. We then Interpolated this ran-
model across all terrestrial ecosystems

ing envtronmental conditions.

The resulting map reveals Earth's tree carry-
Ing capacity at a spatial resolution of 30 arc sec
(Fig. 2A). The moded accurately predicts the pres-
ence of forest (n all existing forested land on the
planet (fig. S7A) but also reveals the extent of tree
cover that could naturally exist in regions beyond
extsting forested lands. The nost recent Food and
Agriculture Organization of the United Nations
(FAO)definition of “forest™ corresponds to a land
of at least 0.5 ha covered by at least 10% tree
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At bruge skoven eller lade veere?
Urgrt skov

O, - udledninger
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At bruge skoven eller lade veere?
Dyrket skov

= — TBeernes optag
4 af COz

O, - udledninger

Mindskede fossile
udledninger (energi)

—Windskede udledninger
Tidmaterialer)




® UNIVERSITY OF COPENHAGEN 09/10/2019 12

At bruge skoven eller lade veere?

o
o)
£ u
© I — TP=eernes optag
) f.\
% A \‘,f af COZ
= _\
o Mindskede fossile
udledninger (energi)
ci?ﬁndskede udledninger
|

Kulstoftilbag be aI-H materialer)
'Ngstiq



UNIVERSITY OF COPENHAGEN

Tre scenarier med en 100 arig

bagebevoksning som udgangspunkt
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Taeroe et al. (2017) Do forests best mitigate CO2 emissions to the atmosphere by setting them aside for
maximization of carbon storage or by management for fossil fuel substitution? J Env Man 197, 117-129.



Urarte skove fagrer samlet set til starre .

CO,-emissioner end skove med
skovdrift

Arsagen er fortsat udledning af fossilt
CO, og mindsket CO, optag

Substitutionseffekten afthaenger af
den alternative fossile energikilde

Substitution af CO2-dyre materialer
kan gge klimaeffekten af
skovdyrkning betydeligt
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Konklusioner

 Studier viser at urgrt skov leder til starre samlede CO2-
emissioner end fortsat aktiv brug af skoven

« Klima-effekten af skovdyrkningen afhaenger af hvilke
fossile energikilder traeet erstatter (Kul>Olie>Naturgas)

 Klima-effekten af skovdyrkningen afthaenger af om
produkterne erstatter fossil-dyre materialer

[ et klima-perspektiv er det centralt at skovbruget sigter
efter at producere gavntreeprodukter til en biobaseret
gkonomi.



