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Climate Change — a threat to

biodiversity, carbon sequestration
and soil quality

Climate change represents a major threat to biodiversity
(BD) as well as to the sustainable management of the
ecosystem services (ES). Successful integration of BD
conservation with sustainable forest use under global
climate change is a major challenge for the Finnish
society. The consequences of the planned large shift

Multidisciplinary team develops

integrated model-based tools to
optimize land-use

The key aims of the IBC-CARBON project (2018-
2023) (Fig.1) include development of integrated model-
based tools to determine spatially optimized land-use
in forest ecosystems for the joint BD conservation and
C-sequestration targets. Integrated impacts of climate
change, forest bioenergy policies and other drivers

towards bio-based economy are poorly known, and the
sustainability of these policies needs to be evaluated.
Land use changes and increased biomass withdrawal
can have far-reaching consequences on BD conservation,
carbon (C) sequestration and soil quality, as well as
downstream waters. Climate change directly influences
many ecosystem processes and indirectly affects the
development of mitigation and adaptation strategies that

are likely to have substantial environmental impacts.

on BD indicators and C-sequestration/balances (also
accounting for biophysical effects) are also studied.
Earth Observation (EO) based variables are developed
and tested to provide cost effective tools to detect
and quantify changes in forest BD and ecosystem
services (ES). IBC-CARBON project is carried out by
a multidisciplinary team from the Finnish Environment
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Fig.1. IBC-CARBON project: Work packages (WPs) and objectives
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Forest catchment ecosystem

services and sustainability are
In main focus

Forest catchment ecosystem services and sustainability
is studied in WP3 (Fig. 1). Elevated nitrogen (N) deposit-
ion and changing climate exerts various negative effects
on ecosystem processes (e.g. Forsius et al. 2005,
Vuorenmaa et al. 2017), and forest BD (Dirnbock et al.
2014). Our framework will include advanced modelling
tools and databases to calculate C and nutrient fluxes
from catchments to waters (Fig. 2) (Wade et al. 2002,
Futteretal. 2011). They will be quantified using empirical,
statistical and process-based methods (Tuomi et al.
2011, Rankinen et al. 2016, Akujarvi et al. 2016). We will
explore the possible implications for water resources,

environmental pollution and ESs at the catchment level
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=
I-l
Fad

W 1

I
Y. 1 'v. .’ T Sm
ISing spatia
e
m o e L

0 |
4
]

-
»
e
-

- 1 :._“.’:_*E_ .'-i;'.'

ments.
bt

A

L

TOC (mgl/l)

12 -

X1989.1994 X1995.2004 X2005.2014

Akujarvi et al. 2016. J. Environ. Manage. 181: 498-514. | Dirnbock et al. 2014. Global Change Biol. 20: 429-440. | Forsius et al. 2005. Ecol. Ind. 5: 73-83. | Futter et al. 2011. Ambio 40: 906-919. | Rankinen et al. 2016. Agric.Ecosyst. Environ. 216:100-115.

Tuomi et al. 2011. Environ. Mod. Software 26: 1358-1362. | Vuorenmaa et al. 2017. Ecol. Ind. 76: 15-29. | Wade et al. 2002. Hydrol. Earth Syst. Sci 6(3): 559-582.

fa

SUOMEN
AKATEMIA

o

@ stratedinen TUTKIMUS
Y K E

S

O UNIVERSITY OF
HELSINGIN YLIOPISTO EASTERN FINLAND



