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Introduction

Antonio Lopez-Francos (CIHEAM Zaragoza, Spain)

Assessment of Ecosystem Services provided by MED pastoral systems
Marco Bianchini (Universita Politecnica delle Marche, Ancona, Italy)

Short Q&A and close

Agri-environmental agreements for the co-management of pastoral systems
Matteo Francioni (Universita Politecnica delle Marche, Ancona, Italy)

Q&A, debate and close

Additional reading material:
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Assessment of Ecosystem Services
provided by MED pastoral systems

Marco Bianchini & Paride 'f2WWDY LR




Ecosystem Services

Concept and Frameworks
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Concept of Ecosystem service (ES)

First references from mid-1960s
(de Groot et al., 2002)

Millennium Ecosystem
Assessment (Fisher et al., 2009)

=
°

300
E 250 ®
Scientific papers concerning ES 5 0 -
Increased greatly, especially after E
. .
E
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Millennium Ecosystem Assessment (MEA)
(Alcamo et al., 2003)

1A four-year international work program launched by United Nations
In June 2001

TAim : to establish the scientific basis for actions needed to
enhance the contribution of ecosystems to human well-being ,
without undermining their long-term productivity
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Determinants and

ES and IlnkS to human We”-belng Ecosystem Services Constituents of Well-being
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Ecosystem Services: 4 main groups

Supporting Services
Services necessary for the production of all other ecosystem services

m Soil formation m Nutrient cycling W Primary production
Provisioning Services Regulating Services Cultural Services
Products obtained Benefits obtained Nonmaterial

from ecosystems from regulation of benefits obtained
m Food ecosystem processes from ecosystems
W Fresh water m Climate regulation W Spiritual and religious
B Fuelwood W Disease regulation W Recreation and ecotourism
W Fiber W \Water regulation B Aesthetic
W Biochemicals m Water purification W [nspirational
B Genetic resources m Pollination W Educational

W Sense of place
m Cultural heritage

Millennium Ecosystem Assessment (20(
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Biodiversity and ecosystem services in the
Millennium Ecosystem Assessment

T Biodiversity :the necessary condition for Global Changes

the delivery of all ES;
9 is affected byglobal change drivers
(e.g., climate or land use change, —~—

!egal framewor!() _ Biodiversity Ecosystem
9 Is a factor modifyingecosystem / Processes
processes (e.g., soil erosion) and, l
Ecosystem Services

through £S5 thehuman well-being
i /
Human Well M (K& A

T Changes imuman well-being may lead
to modify management practices with
direct effects on ecosystem processes and
biodiversity
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REVIEWS 2014

Ecosystem Services as a Contested Concept: A Synthesis
of Critique and Counter-Arguments

Matthias Schroter'2, Emma H. van der Zanden?, Alexander P.E. van Oudenhoven', Roy P. Remme',
Hector M. Serna-Chavez®, Rudolf S. de Groot', & Paul Opdam*°

/ main critiques to ES concept

tfor being anthropocentric

Tpromotes an exploitative human-nature relationship

Tmay conflict with biodiversity conservation objectives

ifocuses mainly on economic valuation

tpromotes marketization of nature

tis affected by vagueness of definitions and classifications

tnot all outcomes of ecosystem processes are good or desirable
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MEA Conceptual Framework:
Key elements

TA multi-scale approach (space & time) is required to full assess the
Interactions between people and ecosystems

A multi-sectoral approach Is essential to fully evaluate changes in
ecosystem services, their interactions and impacts on people

1Effective incorporation of different types of knowledge can both
iImprove the findings and help to increase their adoption
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Pastoral systems:
the needs for an analysis approach

TPastoral systems arecomplex structures emerging from the interaction of
human behavior and natural resources (Caballero et al., 2009)

tGrazing lands are associated to higlbiodiversity and provide a wide array of
Ecosystem Services 1T —— f ékal., 2018; Dean et al., 2024)

TLevel and quality of such ES are strictly dependent on:
9management practices intensity (e.g., abandonment, overgrazing)
9drivers of change (e.g., land use, climate, socio-cultural changes)

TAmplified effects on ES provision are expected undeclimate change in Med
climate areas (Giannakopoulos et al., 2009)
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What's new after MEA?7??

The global
assessment reporkt on

BIODIVERSITY
AND ECOSYSTEM
\ N \ SERVICES
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IPBES +The story so far

The Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services IPBES is an intergovernmental organization
established to improve the interface between science and policy on
Issues ofbiodiversity and ecosystem services

Was born in 2010 by UN assembly and in 2019 produced a full report
and a summary for policymakers

Parallel with IPCC (Intergovernmental Panel on Climate Change) with
which Is strictly connected
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IPBES +What it iIs and objectives

HPBES is based on theMillennium Ecosystem Assessment of
2005 and on the systematic review of about 15,000 scientific and
government sources

Ht provides policymakers with scientific knowledge on the planet
biodiversity , ecosystems and their contributions to people
(NCP)

Provides tools & methods to assess, protectand sustainably use
these vital natural assets
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IPBES xamong the main contents

Summary with key messagesfor policymakers :
Nature Contributions to People are deteriorating worldwide

‘Drivers of change have accelerated during the past 50 years

12030 and 2050 goalsfor sustainability can only be achieved through
transformative changes in all sectors

iNature can be conserved, restored and used sustainably, while other
global societal goals are simultaneously met through urgent and
concerted efforts fostering transformative change
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Ecosystem Services as classified by NCP
MA (2005) IPBES (2013) l IPBES (2017) » I

Nature
Biodiversity and Material NCP Non-material NCP = Regulating NCP
Ecosystems .
1. Habitat creation and maintenance _
Mot Earily; 2. Pollination and dispersal of seeds and T
other propagules
3. Regulation of air quality [ —]
Ecosystem Nature’s benefits Nature’s contributions 4. Reguiation of climate —
R, =i 35 PASESR BIEL) 5. Regulation of cean acdifcation HEa—
] ( 5 - 6. Regulation of freshwater quantity,
| SUPPOtInG wee— Nature's gifts Co;:::; esz?:leﬁc location and tin?'tlly\g =
B * : A 7. Regulation of freshwater and coastal water quality [ ——
c : : S
= 8. Formation, protection and decontamination _
Requiati 'é of soils and sediments
TR Regulating NCP ) 9. Regulation of hazards and extreme events reee———
n 10. Regulation of detrimental organisms —
o . 3 and biological processes
P - x z —_——y
. : —— ' Non-material NCP g 11. Energy I
b ES : - 12.Food and feed ||
"""""""" Material NCP 13. Materials, companionship and labor [ ||
E— P"”‘ss‘g‘“"g Generalizing 14. Medicinal, biochemical and genetic resources [ ||
i o 15. Leaming and inspiration fler——————}
- 16. Physical and psychological experiences |
Good quality of life 17. Supporting identities [l =]
—_— Haman i options. |
Human wellbeing wellbeing 18. Maintenance of s
Living in harmony .
.. Diazet al.(2018)
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IPBES tamong the main contents

iDefinition of the approach for the assessment of biodiversity and ES
TAnalysis of thestatus and trends of Drivers of change, Nature and NCP

TAssessing progress towardsneeting major international objectives
related to Nature and NCP (e.g., Aichi Biodiversity Targets, 2030
Agenda for Sustainable Development, 2050 Vision for Biodiversity)
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IPBES tamong the main contents

iDefinition of the approach for the assessment of biodiversity and ES
TAnalysis of thestatus and trends of Drivers of change, Nature and NCP
TAssessing progress towardsneeting major international objectives

tProvision of a wide range of illustrativeactions for sustainability &
pathways for achieving NCP across and between sectors (e.g.,
f%OH(..._Z—_”:té. "i”i._”)é .fn(.:l: .)._:t..é é’ _11,
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IPBES tamong the main contents

1The IPBES report examine® pollcy scenarlos "I T E T Ee— 1

L Z—e—1"FT Zc> TT—clee fof f””‘f .Sted o
to’_'_l:_(_( o|aT_o(o:I:oo f. O_fZ| f T EJQ(:ﬁ'ZQ _
the likely impacts on biodiversity and NCP of these pathways by 2050

{Conclusion: exceptin scenarios that includetransformative |
changes the _negative trendsn nature, ecosystem functions and in
many of NCP_will continue to 2050 and beyond

P fe—7fz " ZF 7 T="[fee" " [ defibed aSaffuti@amiental,
system-wide reorganization across technological, economic and socia
factors, including paradigms, goals and values
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Innovative approachesto governance

removal of harmful existing policies and subsidies anghtroducing
environmental factors in current pricing systems

use of a_mix of instruments and toolsbridging across different sectors,
levels and scales-alternative actions and policies

fundamental reforms to economic and financial systemand tackling
poverty and inequality as vital parts of sustainability

recognizing the knowledge, innovations and practices, institutions and
values of_indigenous peoples and local communitieend their inclusion
and participation in environmental governance

promoting multi-functional landscapes
nature-based solutions to meet Sustainable Development Goals




Analysis of Ecosystem
Services provided by pastoral
systems In the MED basin
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Pastoral systems as complex systems

Mediterranean pastoral systems are:
fprovidersofa ™M«<«tf f""f> ‘7 f——"1FTe ‘e—-"<¢ —(NCR) -
ftomplex systems i ...Sf"f..—1"<oett ,> Z<coc—tt-"1Fe"'-
economic dynamics currently threatened by climate and social
changes

Despite a growing number of scientific articles dealing with
NCP, there is a high risk that the existing literature

thas left out thecomplexity of such systems leading to significant
research_biases missing the_priorities affecting the stability and
continuity of such systems
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Aims of the review

To identify whether and to what extentthe complexity of
pastoral systems in the Med is acknowledged in théerature

by analysing themanner in which the NCP have been assessed
o vec T ce% <— fo feo <o . f=-"" """ —5SF «f-S5S'F
analyzing system complexity)

by analysing theapplication of the MEA & IPBES concepts:
Tmultiscale (spatial & temporal scale)
Tmultisectoral approach
tincorporation of different types of knowledge

@ PASTINNU\,A . PR'MA The PRIMA programme is supported under Horizon 2020, the European
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Main aims

TAnalysis of the relevant literature on NCP provided by pastoral
systems in Med-basin

9 to highlight the lack of knowledge to be addressed in the future research

Part of theWP2 of PACTORESroject (Pastoral ACTORS,
Ecosystem services and Society as key elements of agro-pastoral
systems in the Mediterranegn

9 aiming also to analyse ESynergies & trade-offs as well as theirimpact on
people

h i d und i , th
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Selection of ES and extraction of papers

1Ecosystem Servicesselected on the base of the expertise and
background of the authors, among those relevant fdivestock
systems according to FAO (2014)

1Papers extracted from Web of Sciené# in June 2018 (extended
then to May 2022):

TO * %o "feeZfeot "feY%otZfet S — Zfet e " —,Zf-1
pastoral) AND (livestock OR horse* OR sheep OR cattle OR goat*) AND
mediterranean 6

T 1—""«.ad the searching option
TT—<et e’ f2003-2022

T Additional strings included:
t —St —tiedi@rranean6a —* <171 . withinfMED areas

h i d und i , th
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Extracted and excluded papers

TExtracted papers: #346

TExcluded papers: #220

9papers not addressing the
focused pastoral systems

9reviews, editorials and meta-
analyses

9papers listed in WoS but not
available (4 papers)

TAnalysed papers according to
the review criteria: #126 = Dowloaded @ Selected

PASTI NNU\’A ' PRIMA The PRIMA programme is supported under Horizon 2020, the European
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Focus on 3 zones In the
MED basin

Zone - European Uniorcountries (EU)
Zone - Middle Eastcountries (ME)
Zone - Africancountries (AF)

- Red Zonet non-EUcountries = 0 papers
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Portugal
Spain
France
Italy
Slovenia
Croatia
Malta
Greece
Cyprus
Turkey
Syria
Palestine
Lebanon
Jordan
Israel
Egypt
Libya
Tunisia
Algeria
Morocco

EU

92 papers

Number of case studies

per Mediterranean zone and country
15 papers

Middle East

1

Africa

9 papers

10 20 30 40 50 60
N analysed papers

o
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Distribution of case studies according to
climate (Koppen-Geiger groups, Kottek et al., 2006)

) 1st Level
1 C = temperate
B = arid

EU T D = continental

2nd | evel
W = desert

fs=dry summer

Middle East

Tw = dry winter
1 f = without dry season

3 Level
th = hot
1tk =cold
0% 20% 40% 60% 80% 1o~ Fasholsummer

mCsa " Csb mCfb mCfa mBSh mBsk mDfb mBWh ¥ ¢ = cold summer
td = very cold winter

Africa
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Distribution of case studies according to
agricultural system typology

EU

Middle East

Africa

0%

20% 40% 60% 80%

10C

m Pastoral™ Agropastoralm Silvopastoram Agrosilvopastoral

@ PRIMA

The PRIMA programme is supported under Horizon 2020, the European

1 Pastoral and Silvo-pastoral
systems mainly represented
T Pastoralin Africa
T Silvo-pastorain EU and ME

T No Silvo-pastoralsystems found
In Africa

T NoAgro-silvo-pastorabystems
found in Middle-East

(&) PASTINNOVA
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Ecosystem services provided
by grazing systems in the
Mediterranean
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Number of findings per NCP in the analysed papers (n=126)

Habitat creation and maintenance T More findings than 126
papers:most of the papers

Pollination and dispersal of seeds and other propagules
nat = SRR 13 analysed more than 1 NCP
_ Regulation of climate 2
Regulating _ _ _ -
Regulation of freshwater quantity, location, and timing )
Regulatinghe most
Formation, protection and decontamination of soils and sedime 36 + Regulatinghe (.)S :
analysed, especially with
Regulation of hazards and extreme events 20 Habitat creation and
_ Food and Feed .‘3 maintenance
Material Medicinal, biochemical, and ' 27
edicinal, biochemical, and genetic resources + Material well analysed,
Learning and inspiration 8 especially withFood & Feed
Non-material Physical and physiological experiences 44 _
o + Non-material (cultural ES)
Supporting identities 20

in general less analysed

Total number of NCP 348

PASTINNU\,A A The PRIMA programme is supported under Horizon 2020, the European
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Percentage of findings per ES in each Med Zone

Europe(92 papers) Middle East(15 papers) Africa (9 papers)
SID SID 35 HCM SID s HCM
P&P P&P zg N ogp R .

20

PDS s} PDS

- 15 \ 15 \
10 10 \
L&l \ L&l RCL L&l . RCL
\ N2
| ; \ 2 / x "/.(“g /
\ 4‘ \ / \ 4/-‘- /
MBG \\ U / MBG RWQ MBG RWQ
k\\/ FPD k FPD k FPD
RHE RHE RHE
BRegulating W Material “Non-material
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Application of multi-scale approach within the papers

(A) Spatial scale

T Landscape scale most adopted in all
the zones, mainly for the analysis of
regulating NCP

EU

T Farm scale mainly adopted for the
analysis ofmaterial NCP

Middle East

Africa

0% 20% 40% 60% 80% 10C
mField m®mFarm = Landscape

T Only 2 papers adopted amulti-scale
approach within the same case study
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Application of multi-scale approach within the papers

(B) Temporal scale

T Short- & long-term scalesmost adopted
in all zones, mainly for the analysis of
regulating and material NCP

EU

Middle East

T Medium-term scale mainly used for
regulating NCP and, in particular,
1 f,,<—f— ...”:I:f—(‘O fOT Of(o_io

Africa

0%  20% 40% 60%  80%  10C + Some case studiesombined different
mrZYES ~G fmNedidEr(6t10 years) m Long (> 10 years timescales for regulating NCP
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Papers (n=126) dealing with one or more NCP

w Africa

mEU
° L = Middle East

T Most of the analysed
papers (about 70%) deal
with only 1, 2 or 3 NCP
simultaneously

T Few or very few papers
analysed dasket of NCP
provided by a pastoral
system

Number of NCP analysed

0 5 10 15 20 25 30 35 40 45 S
% of the total number of papers per zone
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Multisectoral approach in the analysis of the ES in the
analysed papers

RWQ
100

SID RHE
80

60
RCL 40 L&l

20

Nature Contribution to People

HCM Habitat creation and maintenance PDS FPD
PDS Pollination and dispersal of seeds and other prdeagu

RCL Regulation of climat

RWQ Regulation of freshwater quantity, location and tim

FPD Formation, protection and decontamination of saild sediments P&P F&F
RHE Regulation of hazards and extreme events

F&F Food & Feed

MBG Medicinal, biochemical and genetic resources

L&l  Learning and insipiration MBG HCM

P&P Physical and physiological experiences

SID  Supporting identities

t In general, a partial
level of multisectorial
analysis of all NCP
emerged

+ Some NCRvere
analysedmostly alone
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Multisectoral approach in the analysis of the ES in the revised

papers

HCM
100

MBG RWQ

L&l

Nature Contribution to People

HCM Habitat creation and maintenance

PDS Pollination and dispersal of seeds and other prdeagu
RCL Regulation of climat

RWQ Regulation of freshwater quantity, location and tim
FPD Formation, protection and decontamination of saiid sediments SID
RHE Regulation of hazards and extreme events

F&F Food & Feed

MBG Medicinal, biochemical and genetic resources P&P RHE
L&l Learning and insipiration

P&P Physical and physiological experiences

SID  Supporting identities

FPD

t In general, a partial
level of multisectorial
analysis of all NCP
emerged

+ Some NCP were
analysed mostly alone

+ Some NCP
analysed with
only another or
very few NCP

+ Few NCRunalysed
with many other NCP

PASTINNU\’A 0 A The PRIMA programme is supported under Horizon 2020, the European
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Ecosystem Services (and relative groups) analysed
INn combination with each of the others

Physical and physiological experiences Concerning thé&NCP groups
>Boo HCM T Regulatingmostly analysed
P&P 80 PDS with other NCP from the same
60 group
L&l ﬂ e‘s\ : T I\/Iaterial_ mainly analysed with
“ Regulating

RWQ T Non-materialas themost
multisectoral group

F&F FPD
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Incorporation of different types of knowledge

EU

Middle East

Africa

0% 20% 40% 60% 80%
m Ecological m Agricultural  ® Economic
m Geological w Sociological m Anthropological

10C

Approaches used in the analysis
of the case studies

T Agri-ecologicahpproach very
dominant in all the MED zones

t Socio-economi@and
anthropologicallittle used, in
Africa better represented
(with few papers!)
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Incorporation of different types of knowledge

Agricultural Anthropological
Anthr 100 Ecol Sociol100 Ecol
50 y 50
K -
07 4
Sociol Econ Geol Agric
mEU
»wEM
Geol Econ
mAF

Integrated analysis

t Agri-ecological
approaches are
mostly integrated

T Anthropological
seems the most
Integrated with all the
other approaches
(only in Africal!)
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Conclusions (1)

Lack of knowledge

TIncreasing trend of studies in Med
basin, butnot represented

9all the zones and countries
9all the grazing systems

TNCP analysed
TRegulating most studied
TLessthe Material
TMuch lessthe Non-Material

ES multisectorial approach

TFew papers analysed dasket of NCP
simultaneously

TRegulating mostly studied, butwith
other NCP from thesame group

TFood fairly studied, but needto be
Integrated with the system features

TLandscape is the most studied Non-
material NCP and one of the most
linked with other NCP groups

LR\ The PRIMA programme is supported under Horizon 2020, the European
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Conclusions (2)

NCP approach Integration of knowledge
TImportant in the analysis of grazing  Limited integration of different
systems for: perspectives emerged
9 assessment ofrade-offs and
synergies betweenES tNeed for the creation of anybrid
9 assessment of different variables ~ Knowledge including difrerent
at multiple time & spatial scale Stakeholders inco-desing process:

9 to define site-specific and/or
landscape agri-environment-
climate- a <1 f «— Witl a high
level of acceptance

. PRIMA The PRIMA programme is supported under Horizon 2020, the European
e VED NAREA rch and Innovation



ES approach
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Vegetation data

TBotanical composition table TVegetation/habitat map

78 M. Allegrezza et al.

Tab. 9 - Gentiano dinaricae-Globularietum meridionalis ass. nova hoc loco (rels. 1-6: holotypus rel. 1) subass. globularietosum
meridionalis subass. nova hoc loco (hololypus rel. 1 subass. rypicum), subass. seslerietosum nitidae subass. nova (rels. 4-6: holo
L L4).
L .4 Relevé number i 2 3 o4 5 b
Relevé number from dendrogram Fig. 10 m 13 12 14 15 16
Cluster 9 9 9 9 9 9
Chorotype Altitude (m as 1) 1480 1480 1480 1405 1420 1455
Aspect 8§ § 8 8§ 8§ 8§
Slope (") 30015 30 35 35 W0 £
Coverage (%) 8 60 T 70O TO 70
Area (m*) 40 S0 60 60 80 60
Number of species x releve 36 41 44 29 33 28
DT, species ol the ass.
ILLIR.-APENN, Globulzria meridionalis (Podp.) O. Schwarz 44 34 33 44 44 34 6
MEDIT. Coronilla minima L. subsp. minima +2 +2 +2 +2 +2 12 &
SUBENDEM. Carex macrolepis DC. L1 12 12 12 12 22 6
SE-EUROP. MONT. Gentiana dinarica Beck +3 +2 + +3 . +2 5
SE EURDP. Asperula purpurea (L) Ehrend, subsp, purpurea +2 +2 . 12 33 21 s
5 EUR-SW ASIAT. Fumana procumbens (Dunal) Gren. et Godr. +2 +2 +2 11 t 3 4
ENDEM. Festuca inops De Not. +2 +2 12 11 4
S EUROP. MONT.  Biscutella laevigata L. subsp. laevigata +2 +2 + 3
MEDIT. Ononis pusilla L. subsp. pusilla o S R 3
Diff. specics of the sexlereiorum nitidae subass.
ENDEM. Sesleria nrtida Ten. (s1.) 3
ENDEM. Cerastium tomentosum L. 2
Charact, and diff. species of the Phieo ambigui-Bromton erectt all, and Brachypodenion gemsensts suball.
5 EUROP. Teucrium montanum L. 22 12 22 +3 22 11 &
Helianthemum oelandicum (L.) Dum. Cours. subsp. incanum (L.)
MEDIT. G, Lopez 23 22 23 13 22 121 6
ENDEM. Centaurea ambigua Guss. (x.L) + o+ + + o+ 11 6
Dianthus sylvestris Wulfen subsp. longicaulis ( Ten.) Greuter et
MEDIT. MONT. Burdet +2 + + 11 11 12 &
MEDIT. Eryngium amethystinum L. v ' + + L1 4 6
ENDEM. Avenula praetutiana (Parl. ex Arcang.) Pignatti LL . + #2012 +2 %
S EUROP. MONT.  Paronychia kapela (Hacq.) A. Kemn, subsp. kapela 12 +3 . 12 +2 +2 §
ENDEM. Kocleria splendens C. Presl
subsp. grandifiora (Bertol. ex Schultes) Domin b2+ . 11 1 4
5 EUROP. Galium corrudifolium Vill. L+ 3
OROF. SW-EUROP.  Festuca lacvigata Gaudin subsp, lacvigata 11 o+2 12 3
CE IR LA 8 i e POV han aafis A Pl C LA .

IN THE MEDITER
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Floristic table

Phytosociological methodBraun-Blanguet)

1. Association nameand sub-level, with authors, year and columns
Survey informationnumber, topography information, soil cover, other
Chorotype sometimesZ pvl] @Eefforms

Speciesgrouped by syntaxonomic classification

o bk~ w0 N

Cover/Abundancesometimes association value and presence number

Allegrezza et al., 2013 (Pié Vettore, Sibill

@) PASTINNOVA ~ @PRIMA o rmiesponms s o oy 2 e oo
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ES from vegetation data - Workflow

Data from literature

Species list / — \
/ \ Forage value

Roles for habitat services
. Melliferous value

Species
Database =~ Life-form

Vegetation map Flower colour
‘ » » Traditional uses

Botanical T National/International floras (Frodin 2001, Guide to
surveys Standard Floras of the World; Fay Blake 1942,
Geographical Guide to Floras of the World)

t Ecological databases
t Floristic checklists
T IUCN

1 Papers/Books
Allegrezza et al., 2013 (Pié Vettore, Sibillini) Y

PASTI NNU\’A 0 A The PRIMA programme is supported under Horizon 2020, the European
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Ecosystem Services derived from botanical surveys

:l: on)o(o “¢ 7 f TQ‘T_Zf" ”fQQ:I:_T ¢z oi) 'I'(AA:I:”io_ %OZ‘,,fZ
system and climate changes)

9Key ES off categories:
9supporting : e.g., habitat services, maintenance of soil structure and fertility
9provisioning : e.g., forage yield, food quality and yield
9regulating : e.g., land degradation, soil C sequestration, GHG mitigation, wildfire control

9cultural : e.g., aesthetic value of the landscape

9 modular basket T ‘7 t< " f"fe— -speCifie cask studies

@ PASTINNU\,A . P RIMA The PRIMA programme is supported under Horizon 2020, the European
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ES indicators from vegetation data

Supporting

Provisioning

Regulating

Cultural

(@ PASTINNOVA

Primary production

Habitat services

T Maintenance of life cycles of species
T Habitat connectivity

t Maintenance of genetic diversity
Food

Genetic resources
Medicinal resources
Land degradation and erosion prevention

Moderation of extreme events
Climate regulation

Natural (landscape) heritage
Cultural and historic heritage

Disservices

@ PRIMA

9

© © © X VWO © © OO © © ©

O ©

The PRIMA programme is supported under Horizon 2020, the European
8QLRQYV )U Prgtahire for Research and Innovation

Pastoral value

Number of habitats where the species is diagnostic
Seed dispersal in guts and coats (# and/or abundance)
Endemic species, IUCN red list (# and/or abundance)

Nectariferous use value
Pollineferous use value
Edible species (# and/or abundance)

Wild relatives (# and/or abundance)
Medicinal use species (# and/or abundance)

Vegetation cover (at community/crop level)
Hemicryptophytes (reptant, rosulate, cespitose) (# and/or abundance)
Geophytes (bulbose, rhizomatose) (# and/or abundance)

Low abundance of target species
Legumes abundance (proxy of N fixation)
Flower colour appreciation

Plants for traditional uses (e.g., cheese production, dyer, veterinary, handcraft
and other uses including also spiritual and religious)

Allergenic species
Toxic species (for human and animals)

[KE3 éth).(2018)




Finding data - National/International floras

Htaly 3LIJQDWWL L) Oduohés GT, WDOLDY
TEurope: Tutin 1u) O Rutbpaea § volumes
World: Frodin uU*XLGH WR VWDQGDUG IORUDYV

@ PASTINNU\’A . !:E!ST!EM»& Thg LR QAﬂ rog)ranspmgfm?tzm e d arch an Orl]nﬁgsgélct)ne S



Finding data - National/International floras

Nomenclature Sanguisorba minaBcop.
iLife-forms

IChorotype

tFruit and seeds

iFlower colour

tFlowering season

T«

Pignatti, 1984

PASTINNU\’A ' PRIMA The PRIMA programme is supported under Horizon 2020, the European
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Finding data - Web Database

Actaplantarum.it

TUpdated nomenclature &
synonyms list

TLife-forms & chorotype
TFlowering season
TEXoticity

TIUCN protection class
TTraditional uses
TToxicity/Allergenicity
TFlower colour

TSometimes fruit and
seed characteristics

() PASTINNOVA ~ @ PRIMA  1re s pogamme s suppored ner oo 2020, e e



Finding data - Literature

1Books, handbooks (uses, wild relatives)
1Scientific papers (PV, pollen/nectar value, uses)

PASTI NNU\’A ' PRIMA The PRIMA programme is supported under Horizon 2020, the European
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Application of the ES
approach

IN THE MEDITERRANEAN AREA
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ES provision under different scenarios (1)
Basket of ES

3 land uses Surveys (botanical & ES indicators) Option 1

Option 2

PASTI NNU\’A 0 The PRIMA programme is supported under Horizon 2020, the European
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ES provision under different scenarios (2)

Total ecosystem servicd§ES) provided by
grassland under different grazing intensity

GE, grazing exclusion LG, light grazing
MG medium grazing HG, heavy grazing

PASTI NNU\’A 0 A The PRIMA programme is supported under Horizon 2020, the European
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ES provision under different scenarios (3)

Management option 1 Management option 2 Management option 3

o The PRIMA programme is supported under Horizon 2020, the European
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ES provision: other examples
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ES provision: other examples
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Conclusions
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Ht relies on vegetation data to analyse rangelands used in the
systems

Bundles enable the assessment of ES provided by pastoral systems
Tdifferent types and analysed together simultaneously
‘can be a dialogical tool to compare systems & management options

1to support Stakeholders in co-designing measures or defining co-
management tools

Ht can be integrated with data from the analysis of specific ES:
f6XSSRUWLQJ B5HJXODWLQJ VRLO (6 &DUERQ FF
fS3URYLVLRQLQJ IRRG FKHHVH PHDW PLON GHL
TCultural = landscapes, others

@D PASTINNOVA @ PRIMA e g i o 2 o
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