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Boreal forests are strong carbon sinks but show signs of weakening Overview: Natural climate solutions in the boreal forests include protection, Benefits of forest products vary widely

restoration and sustainable management of the forests with the goal of depending on how they are produced and what they substitute
The 20t century saw a decrease in land-use emissions and an increase in C02 ; mltlogatlng climate change while a.Iso gddressmg other soa.etal challenges.. - T v o e . - -
untake on manaced and unmanaczed boreal ecosvstemns due to climate % While the currently strong CO,, sink in the forests shows signs of weakening, Determining the net CO,, effect of forests requires a system perspective:
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Fig. 2 Natural and anthropogenic drivers of boreal (>50°N) CO, fluxes from vegetation, soil, litter and
2 [ ‘ : mature stands; from

products, average over 11 vegetation models [5].

The overall mitigation potential of forests needs to also consider effects on [12].
However, the sink per unit area is only half that of temperate forests, and in energy and water fluxes. While boreal forests warm the globe due to their : : : : :

’ - : . lower albedo, the local temperature signal, relevant for adaptation, is more What matters for climate change is the atmospheric perspective. Immediate
the recent decade signs emerged that the net CO, sink may be weakening, e.g. 8 . , ) : A <cions f bi be hicher than f fossil fuel :
brownine trends in vesetation activity become diécernible (Fig. 3) g% mixed and dominated by the higher roughness of forests (Fig. 4) mixing in R €missions from bioenergy may be higher than from tossll fuels per unit energy;

5 & Y &9/, i warm air from above in winter and night-time [8]. i1 but they are not accounted for in the energy sector, since they are assumed to
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to roughness more than due to albedo changes; from [9]. carbon can be avoided with one unit of biomass carbon harvested [14]. The

Initial increase in emissions may take decades to remove as forests regrow,
! which can be inconsistent with the urgency of the Paris Agreement’s goals,
i ~ evenifinthe long term thereis a climate benefit (Fig. 7). Policies could enforce
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“non:radiativerforcing index management, recycling, and a larger faction of long-lived products.
Key to sustainable forest management is a multidimensional assessment of e Siodiversity & ecosystem's condition assessment
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Fig. 3 A satellite-based greening index suggests an increase in browning (red colors) from 2001-2009 value when biodiversity, water and air qua"ty’ recreation and other values are " Fig. 7 Plantations
to 2010-2018. Large areas in Siberia and Scandinavia lost biomass in 2010-2019 (data based on [6]). factored in [10] (Fig. 5). Many non-economic values are degraded 12s old ) (vairri]owtgs < biue)
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