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Outline:

» Forest certification: a proxy of sustainable forest
management?

» Effects of forest certification on the conservation of
biodiversity and ecosystem services

» Using forest certification for sistematic inventorying of
conservation values

« Case study: Mediterranean oak woodlands
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Sustainable Forest Management

Forest ecosystems harbour more than half of all terrestrial vertebrate
species and generate essential ecosystem services
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... but require sustainable management to maintain biodiversity and
keep delivering these services OLPR, WWF 2014

Forest certification
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*Forest Stewardship Council (FSC): 201 million ha or
4.5% of productive forests (FSC 2018)

*Program for the Endorsement of Forest Certification
(PEFC) : 307 million ha (PEFC 2018) or 7% of
productive forests

| C—
... a proxy of sustainable forest management?
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FSC forest certification

*Voluntary process aiming to promote the sustainable
management and conservation of forest ecosystems;

*Forest managers must comply with third-party audited
environmental and socio-economic management
standards;

«Comprises 10 principles and 57 social, economic and
environmental criteria of forest management,

FSC forest certification
Environmental management standards:

» Principle #6Environmental Impact”: Forest
management shall conserve biological diversity and its
associated values ...

« Principle #9 “High Conservation Value Forests”:
Management activities in high conservation value forests
shall maintain or'enhance'the attributes which define such
forests...
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Case-Study: Cork oak (Quercus suber) woodlands, southern
Portugal ‘

~700 thousand ha
~100 thousand ha FSC certified

ological Conservation 195 (2016) 726234

Contents lists available at ScienceDrect

Biological Conservation

FSC Principle #6 el

Conservation zones promote oak regeneration and shrub diversity in @h__,_,‘
certified Mediterranean oak woodlands

Filipe S. Dias **, David L. Miller "<, Tiago A. Marques ", Joana Marcelino *, Maria C. Caldeira “,
J. Orestes Cerdeira ¥, Miguel N. Bugalho*
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2 " Non-conservation
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positive effects on the
understorey diversity
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olagical Comservation 195 (2016) 226 - 204

Contents ksts avaldabie at SoenceDwect
Biological Conservation

journal homepage: www elsevier.com/locate/bloc

FSC Principle #6

Conservation zones promote oak regeneration and shrub diversity in G)m..v,‘.
certified Mediterranean oak woodlands

Filipe S. Dias **, David L. Miller "%, Tiago A. Marques ", Joana Marcelino *, Maria C. Caldeira ‘,
J. Orestes Cerdeira ®, Miguel N. Bugalho*
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Non-management implications: Arrested sucession?

Proportion of seeds remaining
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Figure 2. Seed removal per vegetation type. Proportion
of seeds remaining over time in forests (black dots, solid

line), savannas (grey dots, broken line), and shrublands
(white dots, dashed line).
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Forest fcology and Management 261 (2011] 2133-2139
Contants lists available at ScienceDirect el sty
¥ {ﬂ Forest Ecology and Management ek
journal homepage: www.elsevier.com/locate/foreco
55
Establishing grazing and grazing-excluded patches increases plant and 50L
invertebrate diversity in a Mediterranean oak woodland a
Miguel N. Bugalho**, Xavier Lecomte™®, Mericia Gongalves®, Maria C. Caldeira®, Manuela Branco® E 451
5
o 40r
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Table 1 2 35p
Jaccard Index for paired plots. G is the number of plant species found in grazed and o
Uinungrazed plots. U + G is the number of species common to grazed and ungrazed T 30
plots. S.E. is the standard error of the mean of the Jaccard index. E
Paired plot G u U+G Jaccard 3 2
1 13 23 8 0.29 20k —8——  Grazed [y=14.414 In(x)-29.112; R'=0.999)
2 22 24 15 0.48 — =0 —  Ungrazed (y=10.636 In(x}-12.504; R"=0.993)
3 20 27 14 0.42 4 ; . : ‘ . . ‘
4 26 @ 13 .48 20 40 B0 80 100 120 140 160 180
5 25 26 15 0.42 5
Sampled area (m
Mean 0.42 P (o
S.E. 0.04 ™ 3 : . 2 i
Fig. 1. Plant species accumulation curves in grazed and ungrazed plots in a Mediter-
. L. L ranean evergreen oak woodland. Maximum number of species tended to be similar
Jacard Index: 0 (most dissimilar) to 1 (most similar communities) after sampling of all plots. Bars represent the standard error of the mean.

Receivec 1 August 2018 | Acceptad: 20 October 2018

DOI: 10.1111/1365-2664.13310
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RESEARCH ARTICLE Joumalof Appled Ecology [ S

Ungulates mediate trade-offs between carbon storage and
wildfire hazard in Mediterranean oak woodlands

Xavier Lecomte! @ | Maria C. Caldeira! @ | Filipe X. Catry’ @ |
Paulo M. Fernandes® () | Robert B. Jackson® > | Miguel N. Bugalho?

October

But ... potential ecosystem services
trade-offs in conservation zones!
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Ecosystem services trade-offs in conservation

Raceivedt 1 August 2018 | Accepted: 20 October 2018

DO% 101111/1305-2004 13330
—
Jounal of Agplied Ecology [ e

Ungulates mediate trade-offs between carbon storage and
wildfire hazard in Mediterranean oak woodlands

RESEARCH ARTICLE

Xavier Lecomte! @ | Maria C. Caldeira!@ | Filipe X. Catry? @ |
Paulo M. Fernandes®® | RobertB.Jackson*® | Miguel N. Bugalho? ©

_ October

zones: aboveground carbon x fire

Modelling of wildfire behaviour and severity (program BEHAVE)

A}s =0= Ungulate-excluded B) " Cc) 1
=x= Ungulate-exposed _
5] ---- critical Threshold 13 m E‘z 6
L E -
E ] £S5
ot p: 2
= 2 =
o ol b
c » 2
K - £
- °5 g3
o TORCHING fire % %
£, 4 @
g £ 3 g
............................. !/\!. v-f:f....g g
1 _x. FT) g
—" SURFACE fire @' | N
x—]
0 0 PESSES
0 5 10 15 a0 % K 0 5 10 15 20 % k] 0 5 10 15 € % k]

Wind Speed (km/h)

REVIEWS REVIEWS

=' Mediterranean cork oak savannas require
human use to sustain biodiversity and
ecosystem services

Miguel N Bugalho'*", Maria C Caldeira’, Joio S Pereira’, James Aronson™’, and Juli G Pausas®
Table 2. PES to landholders for services that they can provide but are not still compen-
sated for in cork oak savannas
Targeted Paid for Wheo buys? Who else benefits? Who sells? Mechanism
Carbon Best management Government; Global community; Landholder REDD#+; FSC;
practices; corporate sector local community voluntary market;
oak savanna restoration; compliance market
oak regeneration
Biodiversity  Best Global community; Landhokder REDD+; FSC;
practices corporate sector; local community voluntary market
conservation NGOs
Water Best management Government; Local farmers; Landholder Voluntary market
practices icij 4 local
water companies;
downstream users
Notes:Carlx vater i Th
i T AR (g il i gotal sricaal e e e
do not hold xpl resources, must for sustai I
et ol (2008).

Frontiersin Ecology
and the Environment
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Responsible mana yment for ecosystem services?

/' Foodand Agriculture lm'mrl:‘l::;l‘;::n:;’u:lr-\ Vol. 85
"*m:n g v 242
CASE STUDY
Promoting sustainable management of cork oak
landscapes through payments for ecosystem
services: the WWF Green Heart of Cork project

M. Bugatho and L. Silva

High Conservation Value Forests
FSCPHNCIPIE #  —  sovvcommmonm sttt trnis togentni st

| .2, rare, threatened or endangered species, that are significant at global, regional
= ‘g or national levels.

« "7 E.g. the presence of spve:algloballJ threatened bird species.

HCV2 Large land: 1 and ics that are
significant at global, reglonal or national levels, and that contain viable
populations of the great majority of the naturally occurring species in natural
patterns of distribution and abundance.

Ity

A

g E.g. a large tract of Mesoamerican flooded grasslands and gallery forests with healthy
populations of Hyacinth Macaw, Jaguar, Maned Wolf, and Giant Otter, as well as most
smaller species.

Biodivers

HCV3 Rare, thr d, or end: d habitats or refugia.

E.g. patches of a regionally rare type of freshwater swamp.

HCV4. Basic ecosystem services in critical situations, including protection of
L/} water catchments and control of erosion of vulnerable soils and slopes.

i
E.g. forest on steep slopes with avalanche risk above a town.

HCV3 Sites and resources fundamental for satisfying the basic necessities of
—3: o local ities or indi; peoples (for livelihoods, health, nutrition,
. water, etc.), identified through with these ities or

b . ~* indigenous peoples. o

" E.g. key hunting areas for communities living at subsistence level.

HCV6 Sites, resources, habitats and landscapes of global or national cultural,
archaeological or historical significance, and/or of critical cultural, ecological,
economlc or rellglous/sacred importance for the traditional cultures of local

or ples, identified through engagement with these
local communities or mdlgenous peoples.

Ecosystem Services
]

— E.g. sacred burial grounds within a forest management area or new agricultural

plantation.
Source: www.hcvnetwork.org
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Agroforest Syst (2016) %3544
DOI 10,1007/ 10457015981 4-x

®

Using the high conservation value forest concept and Pareto
optimization to identify areas maximizing biodiversity
and ecosystem services in cork oak landscapes

M. N. Bugalho - F. S. Dias - B, Brifias -
. 0. Cerdeira

Pareto

\

observations
et

Biodiversity attribute

L. . ES attribute
Pareto optimization: State of allocation of

resources in which it is impossible to make any one
individual better off without making at least one
individual worse off.

Carbon storage

# Threatened bird
species

Ecosystem services

attributes
'-‘,j ]
Aquifer recharge rates
a) Hm
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# Threatened reptile
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Agroforest Syst (2016) 903544
DO1 10,1007/ 10457-015-9814-x

®

Using the high conservation value forest concept and Pareto
optimization to identify areas maximizing biodiversity
and ecosystem services in cork oak landscapes

M. N, Bugalho - F. S. Dias - B, Brifias -
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Pareto cells:

Biodiversity + ES

5)

Biodiversity + ES win-win areas can be used for buiding conservation portfolios or set up targets
for PES schemes according to potential donor investments and bundle of services delivered

Pareto cells:
Biodiversity + ES
above average

6)

Biodiversity attribute

Average

ES attribute

- Water+Biodiversity

Carbon+Biodiversity

Matching ES payers (donors) with ES providers

(Touristic resort)

Company C

Payers
Company A
(Energy)
CompanyB8 | |

(Beverages)

Ecosystem Services and Providers
Biodiversity
Carbon storage FSC certified
+ Natura2000 Priority habitat landowners association
T "| Prevention of soil erosion Land I d
+ Endangered bird species [ in a Protected Area
\ //
Watershed protection Landowner in watershed
< that provides drinkabl
Endemic reptile species water

Who is who? Where is what?

Bugalho in prep.

10
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Conclusions

« Conservation zones (Principle #6): favoring oak regeneration and
understorey shrub diversity but... potential trade-offs among ES

 High conservation values (Principle #9): sistematic inventory of
biodiversity and ecosystem services (e.g. identification of
conservation portfolios for PES schemes)

» Under work: assessement of trade-offs, diversity of animal
communities, biometrics and health status of the stands
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