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What is forest maturity?

Forest maturity (or degree of naturalness) - Time



Forest maturity framework
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How do people perceive mature forests?

“This archetype (1) is not a scientific
definition but merely a picture, and
(2) is not generic but rather describes
the late stage of succession in the
temperate forest biome where the
great majority of ecologists live and
work.” (Wirth et al., 2009)

Wirth, C. et al. (2009). Old-growth forests: function, fate and value - an overview. Old-growth forests. Springer



Observational
design (indicators)

These indicators, clearly defined in
the Commission staff working
document guidelines, are divided into
main (native species, deadwood and
old or large trees) and
complementary (stand origin,
structural complexity, habitat trees
and indicator species) indicators.
However, as maturity is not static, the
performance of the indicators must
be measured through quantifiable
parameters along a maturity gradient.

Annex II. Overview on the ‘Frequency of Kkey indicators in old-growth forest
definitions’ based on the replies of 21 Member States 2® and 6 other organisations *°

Frequency of key indicators in OGF definitions

Historical context, human activities
Age class/structure

Tree species composition
Deadwood volume/type
Indicator species

Natural disturbance regime
Regeneration processes

Stand origin (natural or artificial)
Size/area

Forest habitat types

Absence of alien species
Microhabitats, undergrowth
Soil-related indicators

B EU Member States
Other organisations

Cultural values
Other
Growing stock

0% 25% 50% 75% 100%

Commission Guidelines for Defining, Mapping, Monitoring and Strictly Protecting EU Primary and Old-Growth Forests
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Starting hypothesis Indicators =

* A (e.g. Biomass stock) 4

Forest maturity



Starting hypothesis Indicators =

* A (e.g. Biomass stock) A, B

* B (e.g. Biodiversity)

Forest maturity



Starting hypothesis Indicators =

* A (e.g. Biomass stock) A,B,C

* B (e.g. Biodiversity)
* ( (e.g. Structure complexity)

Forest maturity



Starting hypothesis Indicator A

. A (e.g. Biomass stock) site qualities 1,2 & 3

Forest maturity
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Assessing the maximum

biomass stock capacity
(MBSC)

Live tree biomass

Site quality



o Relative biomass stock (100%)

e Relative biomass stock (50%)

Assessing the maximum

biomass stock capacity
(MBSC)

Live tree biomass

Site quality



o Relative biomass stock (100%)

e Relative biomass stock (50%)

Maximum
Biomass
Stock
Capacity
(MBSC)

Assessing the maximum
biomass stock capacity
(MBSC)

Live tree biomass

Site quality



Establishment of maximum
biomass stock capacity of
Pinus sylvestris-forests at the
level of global ecological
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Why Pinus sylvestris?
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Databases

National Forest Inventories




National Forest

Inventories o

 Czech Republic

* France

55°N

* Germany

Latitude

* [taly

* Norway

45°N

e Slovakia
* Spain
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* Switzerland
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Global Ecological
Zones (GEZ)

“A zone or area with broad

yet relatively homogeneous E T vt e
natural vegetation H oo mer
formations, similar (not o oyt
necessarily identical) in I Byt

physiognomy. Boundaries of ™
the GEZs approximately
coincide with the map of
Koppen-Trewartha climatic
types, whichwas basedon ..
temperature and rainfall.
(FAQ).

Temperate oceanic forest

r—‘*-

Temperate steppe

35°N

20°W 10°W 0° 10°E 20°E 30°E 40°E
Longitude

FAO, G. (2012). Global ecological zones for FAO forest reporting: 2010 update. FAO: Rome, Italy.



Site quality index suitable for
NFIl dataset

An indicator of site quality suitable for uneven-aged stands




Site form: an indicator of site quality for uneven-aged stands

Site index (SI)
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= Age-dependent 2 even-aged forests

= Tree age is often not known/available

Molina-Valero, et al. (2019). Assessing site form as an indicator of site quality in even-aged Pinus radiata D. Don stands in north-western Spain. Annals of Forest Science



Site form: an indicator of site quality for uneven-aged stands

Site index (S/) Site form (SF)
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= Age-dependent 2 even-aged forests = Age-independent = uneven-aged forests

= Tree age is often not known/available = Suitable for NFIs = age is usually unknown

Molina-Valero, et al. (2019). Assessing site form as an indicator of site quality in even-aged Pinus radiata D. D¢ north-western Spain. Annals of Forest Science



Site-Form (Base equation: Bertalanffy-Richards)

Site form (SF) index fit
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Maximum biomass stock
capacity

MBSC




Above ground biomass (AGB)

All living biomass (only trees in this work) above the soil including stem,
stump, branches, bark, seeds and foliage (IPCC 2006 GL FRA 2005).

We used this biomass fraction as is relatively easy to estimate from NFI
dataset by using local allometric equations as follows:

f(dbh,h) = AGB(Mg tree™1)

The biomass was estimated to Mg ha' to make all plot estimates
comparable.
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Shelterwood management




Old-growth forest (Umbria de Siete Picos)
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Conclusions

= Establishing the MBSC can be used to assess large-scale biomass reserves
(e.g. at GEZ level) compared to the maximum achievable potential. However,
the methodology still needs to be tested with more data (mostly old-growth
forests) and forest types. And, what about mixed forests?

= These findings can be used to assess the role of different forest management
practices (including unmanaged ones) with respect to their optimization as
carbon pools. Nevertheless, other carbon pools such as deadwood and
carbon soil should be included in the computation, since they may represent
the greatest difference between the different degrees of naturalness.



Acknowledgments

= WSL, 2024 Swiss National Forest Inventory LFI. Data extract of the sampling periods of 2004-06 and 2009-17 as of June 18,
2024. Swiss Federal Institute for Forest, Snow and Landscape Research WSL, Birmensdorf.

= Arma dei Carabinieri, Consiglio per la ricerca in agricoltura e Uanalisi dell’economia agraria - Inventario Nazionale delle
Foreste e dei serbatoi forestali di Carbonio - INFC. www.inventarioforestale.org

= |GN - French National Forest Inventory, Raw data, Annual campaigns 2005 and following, https://inventaire-
forestier.ign.fr/datalFN/, site consulted on 11/06/2024

= Thunen-Institut, Dritte Bundeswaldinventur - Ergebnisdatenbank, https://bwi.info, Aufruf am: 11.06.2024

= Forest Management Institute Czech Republic - Czech National Forest Inventory

= Norwegian Institute of Bioeconomy Research (NIBIO) - Norwegian National Forest Inventory
= Ministerio para la Transicion Ecologica y el Reto Demografico - Inventario Forestal Nacional
= National Forest Centre - Slovak National Forest Inventory [APVV 0168]

= Conservacion vs gestion: Seguimiento y evaluacion de la provision de servicios ecosistémicos de las masas forestales en
gradientes de gestion (CONGESTION) [PID2020-119204RB-C21]

-‘\
(=
=

it e e e
A R el - 5 Siskou ( ;
iz /MR  Ustav pro hospodafskou tpravu lesii

TTTTTTTTTTTTTTT g, Drondis nad Labem NORWEGIAN INSTITUTE OF
BIOECONOMY RESEARCH

IIIIIIIIIIIII

Qoo
c®-
Q Consiglio per la ricerca in agricoltura . . )

THUNEN &

i o . » - . o i i T kel ¥ NN\ NS BB 2 amemr O MINISTRRO S ET FORESTIERE
¢ Tanalisi dell'economia agraria



http://www.inventarioforestale.org/en/
https://inventaire-forestier.ign.fr/dataIFN/
https://inventaire-forestier.ign.fr/dataIFN/
https://www.inia.es/unidades/Institutos%20y%20Centros/ICIFOR/Pages/Home.aspx

Collaborators

Amaél Le-Squin, Cesar Alvites, César Pérez-Cruzado, Fernando Montes, Henry
Cuny, Jeanne Portier, Juan Gabriel Alvarez Gonzalez, Michal Synek, Peter

Surovy, Rébert Marusak, Terje Gobakken, Vladimir Seben, ...



Establishment of maximum biomass
stock capacity of Pinus sylvestris forests
at the level of global ecological zones

Juan Alberto Molina Valero
Czech University of Life Sciences Prague (CZU)
molina_valero@fld.czu.cz

OLD-GROWTH FORESTS: POLICY AND PRACTICE

October 10-11, 2024 - Mezmaja, Skéde, Latvia



	Slide 1: Establishment of maximum biomass stock capacity of Pinus sylvestris forests at the level of global ecological zones
	Slide 2: Funding
	Slide 3: Contents
	Slide 4: Introduction
	Slide 5: What is forest maturity?
	Slide 6: Forest maturity framework
	Slide 7
	Slide 8: How do people perceive mature forests?
	Slide 9: Observational design (indicators)
	Slide 10: From ideas to monitoring forest maturity
	Slide 11: Starting hypothesis
	Slide 12: Starting hypothesis
	Slide 13: Starting hypothesis
	Slide 14: Starting hypothesis
	Slide 15: Biomass stock as an indicator
	Slide 16: Assessing the maximum biomass stock capacity (bold italic cap M bold italic cap B bold italic cap S bold italic cap C )
	Slide 17: Assessing the maximum biomass stock capacity (bold italic cap M bold italic cap B bold italic cap S bold italic cap C )
	Slide 18: Assessing the maximum biomass stock capacity (bold italic cap M bold italic cap B bold italic cap S bold italic cap C )
	Slide 19: Establishment of maximum biomass stock capacity of Pinus sylvestris forests at the level of global ecological zones
	Slide 20: Why Pinus sylvestris?
	Slide 21: Databases
	Slide 22: National Forest Inventories
	Slide 23: Global Ecological Zones (GEZ)
	Slide 24: Site quality index suitable for NFI dataset
	Slide 25: Site form: an indicator of site quality for uneven-aged stands
	Slide 26: Site form: an indicator of site quality for uneven-aged stands
	Slide 27: Site form (SF) index fit
	Slide 28: Maximum biomass stock capacity
	Slide 29: Above ground biomass (AGB)
	Slide 30
	Slide 31
	Slide 32: Case study
	Slide 33: Shelterwood management
	Slide 34: Old-growth forest (Umbría de Siete Picos)
	Slide 35
	Slide 36
	Slide 37
	Slide 38: Conclusions
	Slide 39: Conclusions
	Slide 40: Acknowledgments
	Slide 41: Collaborators
	Slide 42: Establishment of maximum biomass stock capacity of Pinus sylvestris forests at the level of global ecological zones

