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Forest protection: for which stands?

• The EU Biodiversity Strategy (2030) makes the 
preservation of Europe's old-growth forests one of 
its priorities.

• Protected areas will make up 30% of the EU area, 
with 10% under strict protection. Intended to 
include all primary and old forests in the EU.

• Conclusion of the European Commission: good data 
is also needed for forest protection: what exactly to 
protect?
The identification of undocumented primary and old-growth forests in the
field remains crucial (EK, 2021) 

Which areas to protect?

What kind of forest management would be more 
appropriate? 3

Source: Sabatini et al. 2020



Different Biomes - Different Potential for Carbon

- Each biome has its 
specific carbon potential

- Boreal forests hold its 
specific carbon potential

- Forest store carbon not 
only in trees, but in all 
ecosystem carbon pools

- We have gained solid 
knowledge on forest 
ecosystems

- However, still some 
knowledge gaps remain, 
e.g. soil & old-growth 
forests less studied



Forest Carbon: Ecosystems are Diverse

Source: https://www.fs.usda.gov/ccrc/topics/global-carbon
Scharlemann et al., 2014

Global forest biomes:

- Tropical forests, 

- Boreal forest,

- Temperate forests,

Different biomes means 
different potential for 
carbon.

The need of data for 
specific region, e.g. Latvia 
(hemiboreal forests).
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Biomes and tree species in 
the Nordic-Baltic region
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Hemiboreal Forests
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Source: /5a450a92aca272d2945d9796/Ungulates-and-forest-management-in-Great-Britain-and-Ireland.pdf#page=8

Hemiboreal forests are 
comparatively rich in 
ecosystem diversity.



Different forest growing conditions in Latvia
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Forest carbon balance modelling. Considering the potential of capturing CO2 and storing 
carbon the system boundaries matter, e.g. if soils is not included, if substitution effect is 
not included can much impact the total carbon balance.

The System Boundaries

Sector-specific BU models for FL-FL (CBM, EFISCEN), CL-CL (EPIC-IIASA), and GL-GL (ECOSSE); Ecosystem models
(ORCHIDEE and TRENDY v7 DGVMs); FAOSTAT, Bookkeeping models (BLUE and H&N); TD inversion ensembles
(GCP2018, EUROCOM); and one regional European by CarboScopeReg; UNFCCC NGHGI (2019) submissions (grey) and
base year 1990 (black star).

How much carbon?

o Is soil pool included?

o Is HWP pool 
included?

o Is fossil resource 
substitution effect 
included?

o All models are valid, 
the system 
boundaries differs. 

Source: Petrescu et al., 2020

Different Land  Sector Carbon Modelling Tools
av. 2011-2015



Old growth forests: how to define? 
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Old growth forests: how to define? 
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10 

FAO definition



Old growth forests: indicators 
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Indicators by EU 
Guidelines dated of March, 2023  



Main indicators
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Which indicators relevant for hemiboreal forests ? 

• Native species: 
yes, 100%

• Deadwood: yes

• Old or large trees: 
possibly…



Complementary indicators
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Which complementary indicators relevant for hemiboreal forests ? 

• Stand origin?
• Structural complexity?
• Habitat trees?
• Indicator species?

Do we have data on each 
indicator? How does that 
impact the area of OGF? 



Old growth forests indicators used
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EC, 2023



Old growth forests indicators used
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LIFE-PROGNOSES project



Avots:  https://sci-hub.se/https://doi.org/10.1016/j.foreco.2012.08.048

Old-growth forest oldest 
age class in the EU 
countries: 

• plus 141 (Finland)

• plus 101 (Denmark)

• plus 61 (Portugal) 

• plus 41 (Ireland)

Europe: Forest Age Structure
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https://sci-hub.se/https:/doi.org/10.1016/j.foreco.2012.08.048


Results: C pools in living biomass
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Myrtillosa turf.mel Caricoso-phragmitosa

Nd

Trunk: 62.9 t C ha-1

branches: 20.3 t C ha-1

Small roots: 2.9 t C ha-1

Ks

Trunk: 122.6 t C ha-1

Branches: 26.3 t C ha-1

Small roots: 3.6 t C ha-1

• C in living biomass on wet soils stored 105.6 t C ha-1 and on drained 186.6 t C ha-1

• C storage by growing conditions differs significantly  (p=0,0001)
• Most prominent differences in stem C pool, respectively on drained and wet organic soils 

122.6 vs 62.9 t C ha-1



Old-growth Stands and Carbon   

o Carbon accumulation in old-growth forest stands is gaining increasing attention due to 
the role of forest sector in the global climate policy. 

o Currently much discussed, with different, even contrasting conclusions.

is neutral (sink and source balance out) (Odum, 1969; Seedre et al., 2015),

a significant sink (Carey et al., 2001; Zhou et al., 2006; Luyssaert et al., 2008);

a weak sink (Pukkala, 2017) 

a weak source (Uri et al., 2017) 

o Carbon in managed vs unmanaged forests. Carbon benefits from managed forests  
(Pukkala, 2017) vs unmanaged forest benefits to carbon (Stupak et al. 2007; Schwenk
et al. 2012; Felton et al. 2016) thus forest management should be limited for the sake 
of carbon.

o Empirical, direct measurement is important in order to base conclusions not on 
modelling, but on sound, preferably national data.
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• With new forest science publications, during the recent years the knowledge on old-growth forests has 
improved. However, on the EU level still large uncertainty remains due to the wide variety of old-growth forests’ 
characteristics, lack of data, different definitions, and due to differences in oldest age class on thresholds on 
national level (NFI). 

• Old-growth forests and old forest stands are not the same. Within old-growth forests can grow not only old 
forest stands as dominating element, but it is also possible that e.g. due to natural disturbances old stands are 
lost and with regeneration replaced by young stands as the dominated element.

• In Europe are used several definitions of old-growth forests, therefore it is possible that different sources refer 
to different old-growth area, that in some cases differ significantly.

• Natural disturbances and gradual vitality decrease with aging reduces carbon stock of old-growth forests. 

• Old-growth stands can be very different by carbon amount stored, highly impacted by both the dominated tree 
species and stand growing conditions. Therefore, it is essential to obtain empiric data for each region in Europe 
separately. Latvia’ s empiric data from forest sample plots characterizes most precisely carbon pools in our 
hemiboreal forests.

Conclusions



• Old-growth forests holds an important carbon stock, but with aging annual CO2 sequestration (primary 
productivity) decreases with decrease in annual increment. Thus, if we set a goal to compensate annual GHG 
emissions by forest carbon stock, taking out forest areas from management is not an effective way to reach 
this goal.

• Living trees forms the largest and most dynamic carbon stock, followed by carbon stock in mineral soil (in long 
term is stabile to different impacts), and small, but dynamic carbon pools are deadwood and litter. Thus, old 
stands represent a large carbon stock until old living trees are dominated.

• Thus old-growth forests are very important for biodiversity, however, in the climate change context we see 
both strong and weak aspects. Strong aspects include large carbon stocks, but weak aspects include: decrease 
in productivity, gradual decrease in forest stand vitality, decrease in annual CO2 sequestration, and A risk to 
lose a large carbon stock due to natural disturbances.

• Managed forests ensure not only carbon accumulation in living trees, but also store carbon in harvested
wood products (HWP) and replace fossil emissions in products and energy. In Latvia country level estimations
show, the decrease in forest management intensity would slightly increase carbon stock in living trees,
however, this approach would lead to significant decrease in carbon stock in harvested wood products (HWP)
and replacement effect, consequently reduction of harvesting level would result also in decreased climate
change mitigation effect in forest sector.

Conclusions



Fotot: LVMI Silava
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Thank you!
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