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Perche monitorare la biodiversita?

La Convention on Biological Diversity (CBD) definisce
un piano strategico con 'obiettivo di: “ridurre
significativamente la perdita di biodiversita entro il
2010” (UNEP, 2002)

La European Environmental Agency (EEA) su mandato COUNTDOWN
della Commissione Europea recepisce il pano BM“J[M"I
strategico e avvia l'iniziativa SEBI2010 (Streamlining L A
European Biodiversity Indicators)

A partire dal 1990 Forest Europe (la Conferenza ..
Interministeriale sullo Stato delle Forese in Europa — e\ B
MCPFE) adotta quattro risoluzione per la valutazione Eu",?,";:f-., Wwing life

del livello di sostenibilita della gestione forestale

Il Montréal Process ha finalita simili in dodici Paesi
temperati e boreali extra-Europei




Che cos’e la biodiversita?

“the diversity of life in all its forms and all its levels of organization” (Hunter 1990 )

* Per poter monitorare la biodiversita nell’lambito di un
sistema di rilevamento statisticamente rigoroso e
essenziale DEFINIRE che cosa s’intenda per
biodiversita

* || concetto di biodiversita e ancora controverso ed
oggetto di dibattitto (multidimensionale, multiscala)

* Monitorare la biodiversita nel tempo su ampie
superfici considorandone tutti gli aspetti e le scale &
economicamente insostenibile

a, B, y diversity (Whittaker, 1972)

compositional, functional, structural diversity (Noss, 1990)
genetic, species, ecosystem diversity (Leveque, 1994;
Gaston & Spicer, 2004)



Indicatori di biodiversita

relazione con gli ambienti forestali

Biodiversity p (=
Indicators g
Partnership I

CBD, BIP indicators
@

What do we do about Why are we losing
biodiversity 1oss? biodlversity?

Policy PRESSURES
RESPONSES upon biodiversity

Responses
reduce pressures

Less prassurs
helps biodiversity

Benafits 1o recover
generate

Suppmork for
cffecllve reSponses

Erhanced blodiwersity

BENEFITS delivers more benefits STATE
from biodiversity of biodiversity

What are the implications How is the stakus of
of hiodiversity loss? bindiversity changing?
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Trends in abundance, distribution and extinction risk of species

Trends in genetic diversity of species

Trends in pressures from unsustainable agriculture, forestry, fisheries and
aquaculture

change, overexploitation and underlying drivers

Trends in distribution, condition and sustainability of ecosystemn services for
eguitable human well-being

Trends in awareness, attitudes and public engagement in support of biological
diversity and ecosystem services

Trends in integration of biodiversity, ecosystem services and benefits sharing into
planning, policy formulation and implementation and incentives

Trends in access and equity of benefit sharing of genetic resources

E Trends in pressures from habitat conversion, pollution, invasive species, climate

. Trends in accessibility of scientific/technical/traditional knowledge and its
- application

| Trends in coverage, condition, representativeness and effectiveness of protected
1 areas and other area-based approaches

E Trends in mobilisation of financial resources

12 components of biodiversity
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27 indicatori

Red List index

Extent of forests & forest types

Extent of marine habitats

Area of forest under sustainable forest
management: degradation & deforestation

Forest fragmentation

River fragmentation & flow regulation

Living planet index

Wild bird index

Ex-situ crop collection

Genetic diversity of terrestrial domesticated animals

Ecological footprint

Status of species in trade

Wild commodities Index

Marine Trophic Index

Proportion of fish stocks in safe biological limits

Water quality Index for Biodiversity

Trends in invasive alien species

Nitrogen deposition

Biodiversity for food & medicine

Health & wellbeing of communities directly
dependant on ecosystem goods & services

Nutrition indicators for biodiversity

Area of agricultural ecosystems under sustainable
management

Status and trends of linguistic diversity and numbers
of speakers of indigenous languages

Management effectiveness of protected areas

Coverage of protected areas

Protected area overlay with biodiversity

Official development assistance in support of the
Conventions
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MCPFE Forest Europe
35 gquantitative indicators

Criterion 1:

Maintenance and Appropriate Enhance-
ment of Forest Resources and their
Contribution to Global Carbon Cycles

1.1 Forest area

Arca of forest and other wooded land, dassified by
forest type and |:-:.r avs.ilabﬂ[t}r for wood suppl}', and
share of forest and other wooded land in total land area

1.2 Growing shock
Growing stock on forest and other wooded land, ol assi-
fied by forest type and by availability for wood supply

1.3 Age siructure and/or diameler distribufion
Age structure and/or diameter distribution of forest
and other wooded land, classified by forst grpe and by
availability for wood supply

1.4 Carbon skck
Carbon stock of woody biomas and of scils on forst
and other wooded land

Criterion 2:
Maintenance of Forest Ecosystem Heal
and Vitality

2.1 Deposition of air pollutants /
Deposition of air pollutants on forest and ol
land, classified b} M, S and base cations

22 Soil condilion
Chermical soil properties (pH., CEC, CJ
base saturation) on forest and other/wooded land
related to soil acidity and cutrophication, classified by
main soil gypes

23 Deloliation
Diefoliation of one or more main tree spécies on forst
and other wooded land in each of the defoliation classes
“moderate”, “severe” and “dead”

2.4 Forest damage
Forest and other wooded land with dngc, c :
b}'prima.ry da.maging agent {abiotic, biotic and R
induced) and by forest type

Criterion 3:

Maintenance and Encouragement of
Productive Functions of Forests (Wood
and Non-Weod)

3.1 Increment and fellings
Balance berween net annual increment and annual

fellings of wood on forsst available for wood supply

32 Roundwood
WValue and quantity of madseted roundwood

3.3 Nonwood goods
WValue and quantity of marketed non-wood goods from
forest and other wooded land

3.4 Services
Value of marketed services on forest and other wooded
land

3.5 Forests under management plans
Proportion of forest and other wooded land under a
TR BEcq uivalent

<
T

_ 45 Deadwood

Criterion 4:
Maintenance, Conservation and
Appropriate Enhancement of\Bi.
Diversity in Forest Ecosystems

4.1 Tree species composilion
Arca of forest and other wooded land, classified b}
mumber of tree species occurning and by fo type

4.2 Regenerafion
Amra of regeneration within even-aged stands and uneven-
aged stands, classified by regenerarion type

4.3 HNaturalness
Arca of forest and other wooded land, dass

tions", each b} forest type

4.4  Introduced tree species

introduced tree species
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4.6 Genelic msources
Area managed for conservation an¥, utilisation of forest

4.7 landscaps pattern
Landscape-level spatial pattern of forest coper

4.8 Threatened forest species
Mumber of threatened forest species, classified accord-
ing to [UCH Red List categores in ion to total

number of forest species

49 Prokcked foresis /
Arca of forest and other wooded lan pmtcctcd o con-
serve biodiversity; landscapes fsixr_lfic natural ele-
. ments, according to MCI-'FE/ L

el

Criterio T

Maintenance and Appropriate
Enhancement of Protective Functions
in Forest Management (notably Seil
and Water)

5.1 Prokdive forests — soil, waler and other
acosystem funchions
Arca of forest and other wooded land designared to

PI.'E\"C.I'.II RZI.IJ. EI.'CIS[DH,  ta] preserve wiler resources, or oo

MCPFE Forest Europe
35 gquantitative indicators

maintain other forest ECOSYELEMm funcrions, part of
MCPFE Clas “Protective Functions"

52 Prokclive forests = infrastructure and
managed natural resources

Arca of forest and other wooded land designated to

protect infrastructure and managed natural reources

against natural hazards, part of MCPFE Class “Protec-

tive Functions”

Criterion 6:
Maintenance of Other Socio-Economic
Functions and Conditions

6.1 Forest holdings
Mumber of forest hcld.ings, classified b)r uwn.c:ship

categories and size classes

6.2 Contribution of forest sector fo GDP
Contribution of forstoy and manufacruring of wood
and paper products to gross domestic product

6.3 Nel revenue
Met revenue of forest enterprises

6.4 Expenditures for services
Total expenditures for long-term sustainable services
from forests

6.5 Forest sactor workforce
Mumber of persons employed and labour input in the
forest secton classified by gender and age group, edu-

cation and job characteristics

6.6 Occupational safety and health

Frequency c-f:-ccupaﬁ-:mal accidents and u::-ccuparj:-nal
diseases in forestry

6.7 Wood consumplion
Consumption per head of wood and pmdud: derived
from wood

6.8 Trade in wood
Imports and exports of wood and products derived
from wood

6.9 Energy from wood resources
Share of wood energy in total energy consumption,
classified by origin of wood

6.10 Accessibility for recreafion
Area of forest and other wooded land where public has
a right of access for recreational purposes and indica-

tion of intensity of nse

6.11 Cultural and spiritval vales
Mumber of sites within forest and other wooded land

e | s} e O p S| [

. [ ] .
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Quali dati per calcolare gli indicatori di biodiversita?

Non esiste un sistema di

monitoraggio della

biodiversita
(Lamb et al., 2009)

Le foreste sono gli
habitat terrestri piu

Possiamo usare  [EERCCIECE
. . (Lindenmayer and Franklin, 2002)
| dati degli NFlI

per il
monitoraggio <
della
biodiversita
forestale?

Gli inventari nazionali
sono la principale fonte 0

di informazioni sulle

foreste
(Tomppo et al., 2011)




Gli inventari forestali nazionali

PRO CONTRO

Solidita statistica Mancanza di
armonizzazione

Lunghe serie temporali

(aree boreali e USA Non ottimizzati per il

1920-1930) monitoraggio della
biodiversita

Vasta diffusione globale




Azione COST E43

Harmonization of NFls: techniques for common reporting

Partecipazione degli NFI di 27 Paesi EU + USA e NZ +
istituzioni internazionali (FAO, MCPFE, EEA, JRC)

Armonizzazione vs. standardizzazione
Messa a punto di reference definitions

e bridging functions

United States of America

Linee guida per i futuri
iInventari




Tecniche di armonizzazione

Stima della variabile Y
basata sulla definizione
NFI A

Stima della variabile Y
basata sulla definizione
NFI B

REPORT INTERNAZIONALE



44 NFl variables in 18 categories pre-selected

Firston-line
questionnaire

Essential features identified: forest category,
deadwood, ground vegetation, naturalness,

stand structure, forest age, regeneration Second

questionnaire

Scientific NFl methods described
papers

Springer

books Definition of references

Development of bridging functions

Test of bridging functions with real NFI data

National Forest
Inventories: Contributions
to Forest Biodiversity
Assessments

National Forest
Inventories

ocoskE E4q3



Selected essential features where further investigated by sub-

working groups in order to acquire methods and definitions
currently used by the NFls

FOREST CATEGORY
DEADWOOQOD

FOREST STRUCTURE
GROUND VEGETATION
NATURALNESS
FOREST AGE
REGENERATION

A second questionnaire was distributed to the countries
regarding (for each essential feature):

spatial and temporal characteristics of the sampling designs,
local definitions adopted, field procedures and related

inventorying protocols and methods used for the calculation of

the estimations
ocoskE E4q3



1Invertebrates species

2Fungi species

IVeteran trees

4Birds species

5Lichens species

6 Trees species

7Big logs

85Snags

95hrub species
10MNaturalness of the vegetation
11 Tree age
12Forest type
13Deadwood decay class
14Herb and grass species

high

3

=1

Importance
moderate

w
@

,00 low

“D

:Nndataavailable

] 17-21

B 2226

[ E

B - - =

Kilomaetisrs
1] 500 1.000

Chirici et al., 2012




WG3 of COST Action E43

Essential
features

Indicators

CBD, BIP indicators

Forest Europe

SEBI2010

Montréal Process

Forest category

Deadwood

Forest structure

1.1 Forest category

2.1 Deadwood volume
by decay class, tree
species, horizontal/
vertical position

3.1 Relative abundance
of native tree
species in terms of
hasal area

3.2 Number of native
tree species

3.3 Proportion of plots
with 1, 2, 3, and
more native tree
species

3.4 Largest diameter
trees

3.5 SD of the tree
heights

3.6 Number of vertical
layers

3.7 Frequency
distribution of SD
classes of dbh

1.10.1 Extent of forest
and forest types

1.40.1 Red List Index
and Sampled
Red List Index

1.1 Faorest area

4.5 Deadwood

4.1 Tree species
composition

4.4 Introduced tree
Species

4.8 Threatened forest
species

4 Ecosystem coverage

5 Habitats of European
interest

18 Forest: deadwood

2 Red List Index from
European species

3 Species of European interest

10 Invasive alien species in

Europe

11 Occurrence of temperature-

sensitive species

I.1.a

1.2.a

1.2.b

Area and percentage
of forest by forest
ecosystem type,
successional stage,
age class, and forest
ownership or tenure

MNumber of native
forest-associated
species

Number and status
of native forest-
associated species at
risk, as determined
by legislation or
scientific assessment



WG3 of COST Action E43

Essential
features Indicators CBD, BIP indicators Forest Europe SEBI2010 Montréal Process
Forest age 4.1 Dominant age: 1.3 Age structure
mean age of the and/or diameter
100 trees with the distribution
largest dbh on a
per ha hasis
4.2 Mean age
4.3 Weighted mean age
4.4 Old trees:
proportion of trees
older than half of
their natural life
span
Naturalness 5.1 Naturalness 4.3 Naturalness
Regeneration 6.1 Regeneration 4.2 Regeneration
(investigated but
no indicators
proposed)
Not investigated 4.30.1 Forest 4.7 Landscape 13 Fragmentation of natural 1.1.c Fragmentation of
fragmentation pattern and seminatural areas forests
2.10.1 Area of forest 3.5 Forests under
under sustainable management
management: plans
certification

2,102 Area of torest
under sustainable

management:
degradation and
deforestation
1.2 Growing stock 17 Forest: growing stock,
3.1 Increment and increment and fellings
fellings

2.b Total growing stock
and annual increment
of both merchantable
and nonmerchantable
tree species in forests
available for wood
production

2.d Annual harvest of
wood products as a
percentage of net
growth or sustained
yield



FOREST CATEGORY

DEADWOOD

FOREST STRUCTURE

NATURALNESS

FOREST AGE

GROUND VEGETATION

REGENERATION

DO OB OB OOo O

Attuale
capacita degli
inventari
forestali
nazionali di
produrre
stime
armonizzate
di indicatori di
biodiversita
forestale
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Assessing Forest Naturalness

Ronald E. McRoberts, Susanne Winter, Gherarde Chirici, and Elizabeth LaPoint

Abstract: The concept of nalnmlness has been proposed and used for descrihing the ecological value of fores:
ecosysiems, evaluating mamagement effors to comerve biodiversity, and identifying natural. old-growth forests
fior purposes of establishing protection aress. Because the concept is not globally familiar, a litemiune review was
conducted to document the ecological basis for the concept. In addition, the necessity for harmonized reporting
maotiwated an investigation of variables that can be used to quantify and assess forest naniralnes s, National fores:
invertories MJmmmdhmm&mnummedmnmJlﬂefmmmn]m
Howeswer, the variety of NFT plot ns, svmpling designs, definitions, and measarement protocals
greatly impedes the utility of NFI data for purposes of producing compatible sstimates. As o comporent of a
pan-Eurcpean bammonization project, a three-phsse investigation of banmonized approaches to ssseszing forast
naturalmess using MFI vadables was conducted. Although the project was primadly Buropean in scope, forast
inventory deta for an American ecopmowinee were used because of their availability, comprebemsiveness. and
consstency. The pomary result & that MFI featumes sach as minimum dbh and plot sze affect estimates of
indicators of naturalness, and accommodation of their differences may be neces sy if harmonized estimates of
indicators of nanaralness acmss countnes are mquited. FOR. SCL S8(3): 294 309,

Keywords: hammonimtion, biodiversty indicatomns, hemerohy

degree to which forest scosystems are charsctenized

by nanaml processes andior the absence of human
influence. Although the concept is incressing in importance
in sorme parts of the world, it is almest completely urdarml-
iar in other paris of the workd. Thus, a review of the
naturalpess concept and an investigation of methods for
harmonized estimation of indicatons of matumlness is
warmnted.

The overall objectives of the sdy were twofold: to
meview the forest naturalness concept by documenting the
literature on the topic, describing the ecological devel-
opment of the concept, and addressing the incressing
importance of harmonized estimation of indicators of
naturalnezss and to iovestigate metheds for esimating
harmonized indicators of forest naturalness using data
obtained for national forest inwentory (MFI) wariables.
The sectiorns that follow immediately address the firmst
objective. Specific intermediate objectives for a three-

T HE COMCEPT OF FOREST NATURALNESS relates ta the

ogy has emerged as the application of scientific pringi-
ples to address the effects of human disturbance on
ecological systems (Sould 1985). This view emphasizes
mainterance of the natural integrity of ecosystems and is
guided by the principles that biotic divemsity, ecological
complexity, and succession are results of natural pro-
cemees, are intrinsically good and are waluable mamage-
ment chjectives (Soul & 1985, Angermeder and Earr 1594,
Crumpacker 1998} and that naturally evclved ecosystems
are of greater value and quality than distarbed or artificial
systems (Liira et al. 2007).

The term ecolepfcal imteprity bas been used to morbe
walue to alder, natural forest stands (Earr 1991, Woodley et
al. 1993, Angermeier and Karr 1994, Ohlson et al. 1997,
Angermeier 20000, The first reference to integrity in the
ecological semse may have been Aldo Leopold's (1949)
famoues stabement, <A thing is fght whenit tends to preserve
the integrity, stability, and beauiy of the biolic community.
It is wrong when it tends otheroiss.” Mere recently, Cairrs

Assessing Deadwood Using Harmonized Natlonal Forest Inventory Data

Jacques Rondeux, Roberta Bertini, Annemarie Bastrup-Birk, Plermaria Corona, Micolas Latte,
Ronald E. McRoberts, Géran Stihl, Susanne Winter, and Gherardo Chirici

Abstrach Deadwood ploys san imporiant mle in forest ecological processes and is fundamental for the
maintenance of bickgical diversity. Further. it is a forest carbon pool whose assesament must be reported for
intemational agreements dealing with protection and forest maragement sustminability. Despite wide agreement
on deadwood monitoring by national forest irventories (MFIs), much work i still necessary to darify definitions
sothat estimates can be directly compared or aggregated for international reporting. There is an urgent need for
an intemational consersus on definitions and agreement on harmonization methods. The sudy addresses twa
main chjectives: to analyze the feasibility of hammonization procedures for deadowood estimates and o evaluate
the impact of the harmonization process based on different definitions on fimal deadwood estimates. Results are
reportad for an experimental harmonization test using MF] deadwaocd data from 9,208 sample plots measured in
nire Burcpean countrizs and the United States. Harmeonization methods were irvestigated for volume by spatial
pesition (lying or sanding), decay classes, and woody species accompanied by accuracy msesments. Estimates
af mean plot wolume based on harmonized definitions with minimum lengthbeight of 1 m and minimoum
diameter theesholds of 10, 12, and 20 cm were on average 3, & and 30% smaller. respectively, than estimates
based on national definitions. Volume differences were less when estimasted for various desdw ood categodes. An
accuracy assessment demonsimied that, on overage, the harmonization procedures did not suhstantially alter
dendwood ohservations (root mean squam error 23, 07%). FOR. SCL 58(3): 269-283,

Keywords: reference definitions, bridging functions, deadwood attibutes, biodiversity indicator, carbon pool

EATWOOD [ ACEKNOWLEDGED TO BE A CRITICAL

ECOLOGICAL FACTOR that plays o fundamental role

in forest ecosystems (eg., Christensen et al. 3005,
Lombardi et al. 20100, It is one of the mest relevat com-
ponenis of forest hiodiversity, and it represents an important
forest carbon poal (Stoldand et al. 2004, Woodall et al
2009, Dead trees, samps, and fine and coame woody
debris (CWIF) are essential to forest ecos ysem dynamics by
providing food and hahitat for taxa mach as fingj, arthmo.
pods, binds, insects. and epiphytic lichers (Sippola and
Reowall 1999, Bowman et al. 2000, Ferrs et al. 2000,
Siftonen et al. 2000, Simils et al. 2003, Jorsson et al, 2005,
Odor et al. 2006, Londsale ot al. 2008, Winter and Ml
200E). Approximately 20-25% of fomst species depend on

decaying wood (Boddy 3001, Siitonen 3001, although de-
cayed material is often viewed &2 a limnited habitat meeource
for some organisms (Hagen and Growe 15997,
Deadweod iz also conddersd to be an important indica-
tor for sssessing sustainable fomst management and conser-
wation of forest hicdiversity (Fermis and Humphrey 1954,
Hahn and Christersen 2004, Travaglind et al. 2007, Fischer
et al. 2009). Deadwood was recognized 55 a biodivemsity
indicator for sustainahle forest mamagement by Forest Bu-
rope, e former Ministeral C ooference on the Protection of
Fomsts in Burope (2003, and the Moniréal Process (Mon-
tréal Process 2005) and as one of 26 indicators selected for
the Streamlining Buropean 2010 Biodiversity Indicabors ini-
tiative to ok ternpoml biodiversity changes in the conbext

phase study to address the second ohjective are provided

il defined integrity as mainbenance of the commumni
at the end of the Intreduction section. d Y >

stnacture and function characteristic of a particular locale.
Angemeier and Earr (1994) stated that integrity refers o a
system’s wholeness including the presence of all appropri-
ate elements and ocourrence of all processes at appropriste
mies over spatiotemponl scales. Noss (19900) assered that
communities have integrity when they are dominated by
native species, are relatively sable, and show attributes of
healing. Angermmeier and Karr (1594) atiributed the most
influential definition of biclogical integrity to Frey (1575),
who stated that integrity is “the capability of supporting and
maintaining a balanced, integrated. adaptive community of

The Forest Naturalmess Concept

Ecological Integrity

Historically, the evelution and dispemsal of species has
been thought o keep pace with enwironmental changes on
a gealogical time scale (Pickett et al. 1992). Howewer,
mecent opiniors are that the pace of buman influence on
the environment may fundamentally alter that relation-
ship (Crumpacker 1598). In response, conservation hial-
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