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Servigos dos ecossistemas
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Servicos dos ecossistemas
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Servicos dos ecossistemas
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Bens ou produtos produzidos Processos naturais regulados Beneficios ndo materiais
pelos ecossistemas pelos ecossistemas obtidos dos ecossistemas
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Funcdes dos ecossistemas que mantém todos os servigos




Servicos dos ecossistemas

Cﬂmldﬂ
Madeira Farmacos
Servios de
Provisionamento @
Filtragem Polinizagdo | Controle de
da agua o Sl clima doencas
bbb '
Servicos de Regulagdo e l"&’
Manutencao ‘) ‘} b
Crescimento | azer e
intelectual entretenimento
s FEm
Culturais @ r]




Servigos dos ecossistemas
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Servicos dos ecossistemas

MOUNTAIN AND POLAR

Source: Millennium Ecosystem Assessment
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Biodiversidade

Biadiversity enhances the Wild crop and livestock relatives increase
efficiency of ecological processes, resilence against environmental change.
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microhabitats for insects, used to assess ecological status. pest species that harm crops.




Servicos dos ecossistemas

Ecosystems
(present and future state)
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. Nutrition, clean air, water,
Benefits | health, safety, security,
enjoyment

Economic value
Health value
Shared (social) value

Drivers Other value

of change Institutions, businesses,

Response policies (agriculture, forestry,
fishery, environment, etc.),
stakeholders and use




Anthropocentric, instrumental and utilitarian view of nature
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Quais os servigos dos ecossistemas considera mais
importantes nas RBs?

https://www.menti.com/al25182d5kzx
(Codigo: 3739 5036)
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Ameacas aos ecossistemas

Alteracoes climaticas

Temperatura; Precipitacdo; Incéndios;
Cheias; Tempestades

Sobreexploracao

Exploracdo excessiva dos recursos
naturais, nomeadamente através da
desflorestacde, caga, pesca

Alteracao do habitat

Fragmentacao do habitat; Alteracdo da
cobertura  wvegetal; Desflorestagdo;
Erosdo do solo; Degradacéo do solo e da
gualidade da dgua

Poluicdo

Aumento do orono; Acidificacdo;
Contaminacdo do solo; Alteracdo da
qualidade da dgua

Espécies invasoras

Introdugdo e expansdo de espécies
invasoras; Doengas associadas ou
introduzidas com espécies invasoras



Condic¢ao dos ecossistemas

Degradacao dos ecossistemas

A maioria dos mecanismos que impulsionam a

degradacdo dos ecossistemas permanecem constantes
ou a crescer de intensidade na maioria dos ecossistemas

60% dos servicos dos ecossistemas mundiais estao

degradados
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Condicgcao dos ecossistemas

60% dos servicos dos ecossistemas mundiais estao degradados
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Regulating services

Air quality regulation

Climate regulation — global
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Climate regulation — regional and local
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Water regulation

Erosion regulation

Water purification and waste treatment

Disease regulation

Pest regulation
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Condicgcao dos ecossistemas

. : : Indicadores
Servigos dos ecossistemas Ecossistemas - —
Pressdo Condigao

Servigos de Aprovisionamento

7 , ° Atributos estruturais dos
. Areas agricolas . , ,
~ , . ecossistemas (% area agricola em
, . Pastagens . Conversdo de areas naturais (%/ano) : . .
Produtos agricolas . . . . regime bio, extensivo, HNVF)
. Sistemas Agro-florestais ° Polui¢do organica (Kg(N,P)/ha/ano) oo "
I Indice de fragmentagdo dos
. Zonas himidas i
ecossistemas
. : o Areas de produgdo intensiva . .
. . Sistemas Agro-florestais ° Volume de biomassa obtido (m3/ano)
Produtos lenhoses (e.g. madeira) (%ha/ano) ~ , .
° Florestas . ° Proporcdo de area protegida (%)
° Erosdo dos solos (ha/year)
Servicos de Regulagdo e Manutengdo
. indice de fragmentacio .
Ng cao/ ° Quantidade de carbono organico no
° Florestas deflorestacao
Sequestro de carbono L ’ , ) solo (% ou g/kg)
. Zonas humidas . Reconversdo de areas naturais - ; .
° Proporcdo de area protegida (%)
(ha/ano)
. Areas agricolas ° indice de riqueza de espécies
) Pastagens ° Fragmentacdo de habitat (%) polinizadoras (indices de diversidade
Polinizagdo e dispersdo de sementes . Sistemas Agro-florestais . Proporgdo de area agricola e abundancia)
o Florestas intensiva/extensiva (%) ° Espécies protegidas e ameacadas (ex:
) Zonas himidas RN2000, IUCN)
. Area de zonas himidas em leito de . Ocupacdo e uso do solo em zonas de
. . Cursos de agua naturais cheia (% ou ha) leito de cheia (%)
Controlo de cheias . ~ . Py
. Zonas humidas . Reconversdo de zonas ripicolas em . Consumo de recursos hidricos (m3 ou
zonas artificiais (% ou ha) %/ano)
Servigos culturais
° Areas de lazer/recreio naturais (% ou
km2)
- o Numero de habitantes (pessoas/km? . . .
Atividades de recreacdo e lazer na natureza |3 Multiplos , n (p /km?) Diversidade de locais com
. NUmero de visitantes (pessoas/ano)

caracteristicas naturais emblematicas
(cultos, historicas, educativas, outras)




Quais considera serem as principais ameacgas aos SE nas
RBs?

https://www.menti.com/al25182d5kzx
(Codigo: 3739 5036)
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Mecanismos de mudanca

REGIONAL

LOCAL

Human Well-being and
Poverty Reduction

Basic material for a good life
Health

Good Social Relations
Security

Freedom of choice and action

|

ey
it
Ecosystem
Services

LIFE ON EARTH - BIODIVERSITY

) ( Strategies and interventions Source: Millonnium Ecosystem Assessment]

Indirect Drivers of Change
Demographic
Economic (globalization, trade, market
and policy framework)
Sociopolitical (governance and
institutional framework)
Science and Technology
Cultural and Religious

Direct Drivers of Change
Changes in land use
Species introduction or removal
Technology adaptation and use
External inputs (e.g., irrigation)
Resource consumption
Climate change
Natural physical and biological drivers
(e.g., volcanoes)

Lo,



Que solucgdes procurar?

CHALLENGES
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Valorizag¢ao dos servigcos dos ecossistemas

To increase Providing diverse values to
Underpinning To provide human wellbeing different societal groups
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Ecosystem

" \:erties Ecosystem Ecosystem
P :.F:nd service service Benefits Values
functions capacity flow
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Changes of ecosystem Appreciation or Perception of ecosystem Interest articulation and
properties and functions appropriation service flows valuation through
different societal groups

T 1 !

Land management, e.g. land-use change, _ Private and public _ Mobilisation
conservation, restoration decisions of resources




Valoragao dos SE

Contributo
relativo de
cada tipo de
eeossistema

07%

W

358%

B6%

47.5%

22%

0,9%

17%

24%

D2%

Contributo
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14531

Contributo
total em
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urbanas
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de mare
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Total:

171521

milhoes
de euros

Total em
milhdes
de eliros
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agricolas

20795

Fornecimento
damadeira

14739

Polinizacio
4517

Sequestro
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9189

Reducio da
probabilidade
de cheias

16312

Purificagdo
daagua
55576

Uso recreativo
danatureza

50393



#1 RESPONSIBLE FOREST MANAGEMENT

36 VOTES | 14.9%

#5 ECOSYSTEM |
SERVICES

23 votes | 9.5%
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#11 RESPONSIBLE
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8 votes | 3.3%

Que solucdes podem promover os SE?
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#3 LANDSCAP
APPROACH -

27 votes | 11.2%

#8 TENURE REFORM
14 votes | 5.8%
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#12 DIET SHIFT
T yotes | 2.9%

ES el
#4 WELL MANAGED
PLANTATIONS
24 yotes | 9.9%

INFRASTRUCTURE
11 votes | 4.5%

""#13 REUSE AND (h
RECYCLING

6 votes | 2.5%



Que medidas e/ou estratégias considera necessarias
implementar para promover/valorizar os servigos dos
ecossistemas?

https://www.menti.com/al22zjipbwi7
(Codigo: 4633 1475)
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Servicos dos ecossistemas: diferentes abordagens

Programs/Institutions

Description

Website

Millennium Ecosystem
Assessment (MEA)

The Economics of Ecosystems
and Biodiversity (TEEB)

Ecosystem Services
Partnership

IPBES

EU Biodiversity Strategy to
2020

WAVES

Natural Capital Project
(NarCap)

Natural Capital Coalition (NCC)

The MEA was a 4-year, 1300 scientist study commissioned by the United Nations in 2005. The
report analysed the state of the world's ecosystems and provided recommendations for
policymakers (MEA. 2005)). It determined that human actions have depleted the world’s natural
capital to the point that the ability of a majority of the globe’s ecosystems to sustain future
generations can no longer be taken for granted

In 2008, the first report of a second international study was published on The Economics of
Ecosystems and Biodiversity (TEEB, 2008), hosted by United Nations Environment Programme
{UNEP), The TEEB's primary purpose was to draw attention to the global economic benefits of
biodiversity, to highlight the growing costs of biodiversity loss and ecosystem degradation, and to
draw together expertise from the fields of science, economics, and policy to enable practical
actions moving forward. The TEEB report was picked up extensively by the mass media, bringing
ecosystem services to a broad audience.

The Ecosystem Services Partnership was created in 2008, inspired by the MEA and TEEB projects
and has since grown to become the biggest international member-based network focused on
facilitating ecosystem services research and practical applications. The network connects over
3000 ecosystem services professionals from science, policy and practice worldwide (including over
50 member-organizations) who are working together in 37 working groups, 10 regional chapters
and 40+ national networks on all continents

The Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services is an
intergovernmental body which provides information on the state of biodiversity and ecosystem
services for decision making purposes. It was established in 2012 and current membership
includes 126 countries. It is placed under the auspices of four United Nations entities: UNEP,
UNESCO, FAO and UNDP

The European Union Strategy to 2020 includes the concept of “ecosystem services”, with strategic
targets and actions. It includes the proposal to map and assess the state of the ecosystems, their
services and economic values with the goal of incorporating these values into and accounting and
reporting systems at EU and national level by 2010

The Wealth Accounting and Valuation of Ecosystem Services is a World Bank-led global
partnership that aims to promote sustainable development by promoting planning and national
environmental and wealth accounting

The Natural Capital Project is a partnership between the Stanford University, University of
Minnesota, The Narure Conservancy, and the World Wildlife Fund with the goal of integrating the
value of ecosystem services into decision making. The NatCap has developed open-sources tools,
such as the Integrated Valuation of Ecosystem Services and Tradeoffs (InVEST) which models the
ecosystem services values and uses

The NCC was created in 2014 and it is a global multi stakeholder organization with the goal of
supporting the business community to incorporate ecosystem services and their values into their
operations. The recently published the Narural Capital Protocol, a framework designed to support
businesses managers decision related to their impact on the environment

www.millenniumassessment. org

teebweb.org

www.es-partnership.org

www.ipbes.net

ec.europa.eu/
environment/naturef
biodiversity/strategy/

www.wavespartnership.org

www.naturalcapitalprojectorg/

naturalcapitalcoalition.ong/




Categorizacao e ferramentas

Millennium ecosystem Assessment — Ecological approach

CONSTITUENTS OF WELL-BEING
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Categorizacao e ferramentas

TEEB: The economics of ecosystems and biodiversity — Economic approach

Ecosystems & Biodiversity (

.......................

Services

Human well -being (1

BENEFITS & VALUES

Economic
(welfare)

Indicators

Social
(wellbeing)

Economic

(eq. prices, GDP)

Ecological
(sustainability)

Socio-cultural
(eg. human
wellbeing indices)

Biophysical
(eg. resilience)

Governance and Decision making

Ecological : @il /o
structures & | E:‘O'L‘:‘t;:ﬁ Provisioning
processes | _biomass | | -Food
| Regulation | |, Regulating
(photosynthesis, : _water regulat. ” -Flood prev. *
nutrient cycling, | Habitat i |" Habitat
food-chain | - requirements i | | -Nursery
dynamics, etc.) | Information ||| Cultural
Aandscape |\ -Recreation |
'IExter;/;]L— Direct drivers (1
Drivers Ze=| « Land-use (change) /Addressing needs of
*7(eg Climat - Habitat destruction I- different actors
Ghangk - Pollution & disturb. TEEB-reports:
}\N. - Resource use, etc + (Inter)national policy
' makers

Indirect drivers (': Demography,
Technology, Economy, etc

+ Local policy makers/
administrators

Aggregation of values
for decision support:
-Trade-off analysis
(incl. CBA, MCDA)
- Accounting Systems

Y

~/

) The four bold -lined boxes coincide wi
the overall MA- Framework

+ Producers/Businesses (eg SEEA)
» Consumers/Citizens
th 2) subset of ecosystem processes & components

that is directly involved in providing the service



Categorizacao e ferramentas

CICES: Common international classification of ecosystem services — scientific-based approach

ECOSYSTEM SERVICES




Categorizacao e ferramentas

CICES: Common international classification of ecosystem services — scientific-based approach

CICES V5.1 01/01/2018
Filter  |Section Division Group Class Code |Class type V4.3 Equivalent Code{d.3)  [Simple descriptor Ecological clause: Use clause Example Service Example Goods | Literature examples for individual Literature examples for multiple ecosystem Marine CICES MA TEEB
and Benefits services services (Relevance)
- - - r - - - - - - - - - - - v - -
CICES Biomass Cultivated temestial plants For_| Cultivated terestrial plants (including fungi, [ Ereys by amount, | CUlieed sams [ Ay thar T Sanligg e Crep beRce ASVES! | Harvesied e Wlaes et al, 2016, Mapping and Assessment of Ecosystems [ 3 Food and feed Food Food
nutrition, materials or energy | algae] grown for nutritional purposes e g cereals; < ' dhe e | o {Preuy for: ecosystem conmbutior | Grairiamers snd their Services: This repart sszesses 3 variety of
e ereys s foadbond cvaps danddased | v affocd | teg z 2 e fiow, dresd the , suchas
st efe ] s r0p produstion, water provision, air quality regulation and
ticn
CICES Biomass Cultivated temestial plants For_| Fibres and ather materials from cultivated T2 | Adteiatly svmcrun, | Fibwees amdlerther FEET oo that > /et st o aualiee | Fieessed el forest provisianing services: Kalabaet al, 2013, Contribution [ .1 | Materials and assistance, Fibre, Timber, Raw materials, medicinal
nutrition, materials or energy | plants, fungi, alga and bacteria for direct e use meals | mavensisfom Sutngs sipae e povverist | ecmabenis e the anciusedas s matena | Qreweh {Votime of of forest pravisioning ecosystem services to rural Wiedicinal, biochemical | Omamentsl, Biochemical resaurces
use or processing (sacluding genstic fland 7ail s, sigse and that e can tise pradvction o piants, fungi. | for novmuions)’ Aarvestedwoodf livelihonds in the Mimbo woadlands of Zambia and genetic resources
materials) sestwares, marine] | animals for diect ks o bacten, pugces hitpetlink, springer. comi articled 10100745 1T-013-0165-5
CICES |Provisioning |Biomass Cultivated termestial plants for_| Cultivated plants (including fung, aigae] TG | &y amotm tee, | Plaardased U ot TR oD thar z Sancing orop eFAecanths & | Eneiqypredtetian [ T Energy Fibre, Timber, Faw materials, medicinal
(Biotic] nutrition, materials or energy | grown as a source of ensrgy souroe resources sewror af eneigy T o e R | S0 Used a5 S ROUCE CF | WiTE O parvest Ornamental, Biochemical resaurces
CICES 3 Biomazz Cultivated aquatic plantzFor | Plants oulivated by in- situ aquacuhure TIZ1 | Aanes alperdy | Flants ancamger THF e (a0 31 Cevered e kv T Srave S CReRweeT | WRATI SNt 7 iz Faodandfeed Faod Faod
nutrition, materials or energy | grown for nutrition3l purposes amou, (e s st drfesth v set werer that | ecomaidrion tetherowh | andusedassewmetens | Momass irsi
rseulere we st LS S Slgse e Ao e praabiclion o fGos
CICES Biomass Culivated aquatic plantsFor | Fibres and other materials from n-stu 1122 | Fants sigaely | Fants andaigee FHE ot (hat a1e culivared Ao that T /S S CRSERweET | SeaweRdanan 7 81| Materials and assistance, Fibre, Timber, Faw materials, medicinal
nutrition, materisls or energy | aquaculture for direct use or pracessing st e v st s v ot e vhet 2 e growth | an insisting mstenisl Wedicinsl, biochemical | Dmamentsl, Biochemical resaurces
(excluding genetic materials) squacuitre e can tise 25 amatenal | e panis andalgseunder | Aoy novmuitions’ and genetic resources
CICES Biomass Cultivated aquatio plants Far | Plants cultivated by in- situ aquaculture 128 | Pt algaely | Flants andalgae FHE Pt thal ate culivared e that > Siatie st o seaweed | Seaweedan s 7 Kl Energy Fibre, Timber, Raw materials, medicinal
nutrition, materials or energy | grown as an energy source ot e st drsrestew sk warer ehat | ocomberion tertherabrh | angusedas ssouwcecr | Mamassirsiu souee of enengy Ornamental, Biochemical resaurces
squacuitre e cantseasanenengy | evivants andalpseunder | energ
CICES Eiomass Fieared animals fornutntion, | Animals feared For nutitional puipases IR | Amimels procuets | Aeared animals ond TS LRSI raisea The oot thol on e USET R oW | AAVERSE R HORIH ¥ UIOCIS OF | ARG R CTAeT o 0 Z Food and feed Food Food
materials or energy Ay e,y | dhei atputs enzsig ancHor raced | acmtdbtion te the reaiag | materistiar the cattle berdper year fveviusiithe | ahatich, eqas mik
o3 deet iy aurdiners ot . g these ATITALS WA ardr
based animsis andoher consivered dhe sl service ] Shaper
M.,
CICES |Provisioning |Eiomass Fieared animals fornulitian, | Fibres and other materials from reared 32 | Metewarly amoun, | Mevenst e TEIF 0 thar = = a0 quaRy e T [ T3 | Matenials and assistance, Fibre, Timber, Fiaw materials, medicinal
[Biotic) materials or energy animals for direct use or processing e, se, medta | s slsee avd that we car use. ottt ter e i used as saw msterial | saimalskins i berd Medicinal, biochemical | Ornamental, Biochemical resources
(ecluding genetic materials) fand scil amimals Aor RGN Gf animal Ao i and genetic resources
sreshsrer, manine} | sicoitirsl use ster.. ses
CICES Eiomass Fieared animals Fornutrition, | Anmals reared to provide energy (including 33 | & amound e, | Amimalbased IRIZOARES | Animalmtenaie usec as | T pociopal thel o roTTe & Vedrre of dng Coedig fvercr | Energy from manure: Yirode et 2L, 2003, Energy From manure: Yirode et al, 2008, Nonmarket oo- [ T Energy Fibre, Timber, Fiaw materials, medicinal
materials or energy meohanical) seuroe resctrces Al o sctrce ol enee cv ey | oo te soece ofenengy o Y OF animls used for Houage Honmarket oo-benefits and economic feasibility of | benefits and ecanomic Feasibilty of on-fam biogas energy Ornamental, Biochemical resouroes
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Categorizacao e ferramentas

IPBES - Intergovernmental Science Policy Platform on Biodiversity and Ecosystem Services

/

Nature's contributions
to people

Ecosystem goods
and services

Nature's gifis

Good quality of life
Human wellbsing

Living in harmany with naturs
Living-well in balance
and harmony with Mother Earth

- &

4— Anthropogenic assets

Institutions
and governance

and other —
indirect drivers

g

Nature

Biodiversity and scosystems

Mother Earth
Systems of life

Intrinsic values

Direct drivers

Matural drivers

Anthropogenic
drivers

o

Changing over time

Baseline-Trends-Scenarios

Interacting across spatial scales

Global

National

Local

IPBES Scope

IPBES level of resolution




Categorizacao e ferramentas

IPBES — Nature contributions to people (NCP)

R =y

Material NCP = Non-material NCP = Regulating NCP

1 !

1. Habitat creation and maintenance
2. Pollination and dispersal of seeds and ) e ——
other propagules
3. Regulation of air quality NiEE
4. Regulation of climate [ ———)
5. Regulation of ocean acidification pl= —— ]
6. Regulation of freshwater quantity, T
location and timing
7. Regulation of freshwater and coastal water quality = ]
8. Formation, protection and decontamination T
of soils and sediments :
9. Regulation of hazards and extreme events (1 ————
10. Reqgulation of detrimental organisms ]
and biological processes
11. Energy ||
12.Food and feed || 1|
13. Materials, companionship and labor |G|
14. Medicinal, biochemical and genetic resources GG
15. Learning and inspiration Rl - R
16. Physical and psychological experiences Al
17. Supporting identities i e ———

18. Maintenance of options |



Categorizacao e ferramentas

e |PBES — Nature contributions to people (NCP)

1" Habitat & Biodiversity ® Regulation of extreme
Conservation events
(2 Pollination and Seed @0 Pest and Disease Control
Dispersal
(3 Air Quality Regulation 11 Energy
4 Climate Regulation @2 Food and Nutrition
5 Regulation of the Chemical 13 Materials and Fibers

Composition of the Oceans 14 Medicine

(&) Regulation of Water Quantity
and Flow .Learning and Inspiration
Regulation of Water Qualit
‘ 9 Y . Nature Experiences

8 Soil Formation and Protection ‘Identity. Heritage. and Legacy




Nature's contribution to peopla 50-year global trond Bxf,',:”:" :::m Selactad indicator

» Extent of suitable habitat

° ~
Categorizagao e ferramentas | TR
: + Pollinator diversity
= « Extont of natural habitat in agricultural
e |PBES — Nature contributions to people (NCP) B = 5 Roguiaton of i cunty O T
: W ¢ reatonotcimae 2 » Plaveie risor o e of
: * 5 Regulation of acean s, _ « Capacity to sequester carbon by
. . . 3 acidification b ! marine and terrestrial environments
Maps are useful for analyzing, interpreting and 2 .‘. o Roquaonofroswar %y Emtemirgmton
. . . =
communicating ecosystem service data. They can show = Q 7 Reguiation of restwater S » Extont of cosystorms hat fte or add
. . . and coaslal water quality constituent componants to water
diverse aspects (where are services supplied/used) and . . 8 Fomatio,ptecian snd o EaEwa
show connections with land use, or exposure to threats. 5 FEMIDER
- 9 Regulation of hazards and o A * Ability of ecosystems to absorb and
< # extreme events ' buffer hazards
§ 10 Pwguiition o ovimaril 0 . » Extent of naturl habitat n sl
— O it
O * Extent of agricultural land —potential
3 f.‘l‘lEnargy land for bioenergy production
z o * Extent of forested fand
= [ o + Extent of agricultural land—potential
@ # 12 Food and feed 0 mamm:m;mm
z 13 Materials and assistance (7] i P
R o [ e
E e 14 Medicinal, biochemical y c* ‘Mmemmmm
< e and genetic resaurces L2 . * Phyloganetic diversity
E| l’ { . . mrot people in close proximity to
E @ gy s i (5 ' « Diversity of life from which to leam
x § aﬁ 16 Physical and psychological I\ - » Arsaof s nd rctonl
8 B, 7 svoporivg venis (] 4 « Stabiity of land use and land cover
I 523 o 8 * Spacies’ survival probability
I * Phylogenetic diversity
) | Ty, '."ﬁ"'-', . Well establshed
DIRECTIONAL o LGN LEVELS OF () Establshed but ncomplete
TREND CERTAINTY

Across regions: | Consistent L] Variable @ urvesoved



Avaliacao dos servigcos dos ecossistemas

ES assessment methods

» Characterization of the ecosystem structures and
Biophysical functions and relation to ES provisioning
assessment * Applies quantitative biophysical measurements,
spatial data, modelling, indicators, mapping

* Involves stakeholders, assess importance of
particular ES for particular stakeholders groups

 Applies sociological surveys, interviews , focus
group discussions

= Assess particular ES of their total value in monetary
Economic AEERT . .

* Applies economic valuation methods, e.g. market
assessment value analysis, avoided damage costs, contingent
valuation, etc.

.H..I. .I

-Tdr+
oY

Regulating
services

Cultural
services

Provisioning

services



Avaliagao dos servigos dos ecossistemas

Decision
alternatives

- Ecosystem S
functions

2. BIOPHYSICAL ASSESSMENTS 3. SOCIO-CULTURAL

ECOSYSTEM SERVICE APPRAISALCASCADE




Avaliagao dos servigos dos ecossistemas

¥ S #

Natural Capital

Social Capital Financial Capital

C i 4 _l s | NPV of the land
Benefit Analysis —l

2

- Ao
| 6 -
| [Economic Analysis

Step 1 — scoping: Land use planning & management options incl. Restoration

7 Capturing the

alue ] |

o

UL‘\“‘» i f‘r.f £
- VS
w7 “\t‘!
‘!ﬂ‘IJ ’lj 1-.\‘ &
Inspiration

8

» Communication

| 3

A A &




Avaliacao dos SE

Ferramentas

o0l name and websila

Acranym | Tool descriphion

- = = = =

Citation

Ecosystem Sanvioes Tookkit

(Valum of Natu-e 10 Canadians

EST The EST i5 a giidanca documant consisting of
steps with practical worksheets for conducting | Study Taskdorea, 2017)
palteaiGne g easls nuaktatve and/or quantitative ES assassment,
[oRe bR ’:}.ﬂfmmllu At i Indicators, advice on relevant lssues, and a
compandium of tooks, mathods, and models
that rmight be applied. Il is & fresly avallable
dynamic PDF. The EST itsell does not require
computer modaling but guides a practitoner 1o
SelacT appropfate measurement, modalling or
other assessmient methods,
Protacted Areas Benefits PA-BAT The PA-BAT {s a rapid, workshop-drivan [Dudiay & Stolton 2008; lvar:
Assassmert Tool and standardised assessment of different gt al, in press)
swEkaholders” paroephions abour ES terefits
vl pGndaorg/our wank” from protectad and other aeas. It s fredy
DETyETEh/Crotecter] SreEs availabde in FOF format, does not requie
grguments for griteclion’ mocleiing or other computar skills, and can be
adaptad. It maues stakeholder engagemant
such as a workshop.
Tooclkit for Ecosystern Sarvice TESSA TESSA |z 8 PDF manual thal provides (Peh el al., 2017)

Site-based Assessment v.2.0)

accesshie guidance and low-cost mathods to
evahiate the benetits people moelve from natue
at particular sites. TESSA generates information
that can be used 1o influence decision making,
11 does ot requing compltar modaiing bul

It does requine stakahalder particpation and
encouages primary data colaction using thea
methods providad.

Pop— - —

Arlmﬁlal Intalbgama for
Ecosystem Sarvices

ind HA g R

ARIES san sccsystw senices rmdalrng
platform, ARIES' underiving software, k.LAB,
ia tesigned for Integrated socioeconomic-
environimental modeliing, which Includes ES.
ARIES can accommodate a range of different
uzars and user needs, including scenanos,
spatial assessment and economio valuation of
ES, aptimisation of payments for ecosystem
senvices programs, and spatial policy planrng.
Using ngES cumantty raquirg modsling skills
and GIS.

Vil st al, 2014)

Costng Maturs v.3

NG

CEN |s web-based 1oal for spatially analysing
ES and assassing the Impacts of human
Intervantions suth as land uses change
scenanos. 1t provides a globatty or looally
retative ndex of serice provision hat can

i used for ES assessmant, consarvation
prioritisation, analysis of co-benehlys, prassures
and thraats. Version 3 Imohudes sconpmilc!
rmanetary valuation, Usieg CEN doss ot
racuine modeling skills or GIS,

(Mulbgan, 2015}

Integrated Vahiation of
Enosystem Sanvicas and
Tradeolts 34,2

[IHV=<1R

Ton) name and wahisite

Multiscale Integrated Models of
Ecoszystern Sarvicez

IMVEST

Acranym

MIMES

INVEST is a suite of sbftwara modals for
mapping and quantifyng ES in Biophysical

or oonomic femms under diflerent scenanos
|a.g., policy or managemant optians), INVEST
madeis ars basad on simple, generaitsed
production unctions and requirs commanky
avallabls input data, Using InVEST requires
GIS but rot modeallng ks

Tool fescrpsting

MIMES is an analytical framework designed
to integrate different ecological and economic
modele to understand ond visuolise ES values,
MIMES relies on SIMILE software and sach
MIMES application s customised to a specific
sodio-ecological system, Using MIMES
requires modelling skils and GIS.

(Bham et al., Z201H)

Citation

{Boumans et al., 2015)

SolVES

SolVES Is an ArclGIS-dependent application
that aliows the user to identify, acgess and
maop the perceived zocial valuss that people
attribute to cultural ES | such as asstheatic or
recreational values. Combining spatial and
painis-oliocation responzes from surveys
{which can be underiaken in person, online
or through mailing), it produces points-based
sooial-voluss metric and rasier maps of 2ocial
value intensities. Using SolVES requires GIS.

(Shermolge et al,, 2011)

WaterWaorla v.2

WWw

WW is a wsb-based tool for modeling
hydrological services associated with specific
activities Under cument conditionz and under
secenarios far land uss, land managemant

and climate change. It provides quantitative
biophysical results or relative indices that

can be used to understand hydrological
ecosystem senicas, woter resources and
water risk factors, Using WW does riof requirs
GIS or modeling skills.

(Mulligan, 2013)




Avaliacao dos SE

Modelo conceptual MAES

Steps: Stakeholder
Frar-nework D Questionlthetjne ldenltificatk.m e
for integrated X (e.g. from policy, society, business, science) 7
Mapping and 2 _ ; % R

l:)Jil 214 fle . ICOSY type
Assessment of = (AR ol o A A5 &
Ecosystems and : _
their Services ©) ing ecos) ypeis)
(MAES) (Corine LC, remote sensing, national datasets, models)

=
B tcosystem conditions

B £cosystem services
) Integration ®
= (ecosystem condition-service interactions, consequences for human well-being)
(Colours refer 1o Figure 2
of the 2 MAES report ) ® Dissemination and communication of results
;:: mm definitions, > (policy- and society-relevant, business-related) &




Avaliacao dos SE

Indicadores de provisao

| Division | Group
| Nutrition Biomass

;Wﬁ;

[Materials | Biomass

Water

| Energy | Blomass-based
BNErgY SOUICES

Wid animals and their outputs

| Piants and algae from in-situ
aquaculture

Animals from ir-sit aquamlm
Surface water for dﬂmng

Ground watar for drinking
Fibres and other materials from

use or processing

Materlals from plants, algae and
animals for agricultural use

Genetic materials from all biota

| Surface water for non-drinking

| purposes

| Ground water for non-drinking
| purposes

| Reamd;mnnalsandﬂmrmtp.ﬂs I

| Wiid plants, algae and thelr outputs |

piants, algae and animals for direct

| Indicators -
Meat production (ibarian pig species)
Meat consumption (berfan pig species)
| = Number of individuals (Iberian pig)
| Meat production (reindegr)
| Maat consumption (reindeer)
. ?_'l_url_'lqerglr Irl![\_fi!iﬂ_ls lre!_rl;cherj
Distribution of heathiands and other habitats forbees
« Distribution of plants Important for honey production
Distribution of wild bervies, fruits, mushrooms (NFI plot
data)
= Distribution of wild berries (modelling)
| Honey production + Honey consumiption
| Wild berries, fruits and mushroomn harvest
| = Amount of meat (hunting}
Walue of game
* Hunting recors (kitled animals)

| = Total supply of water per forest area (modeliing)
| = Area of forest dedicated to preserve walter resources
® Surface water supply per forest area (3t river basin level)
. ® River discharge  Reservoir water (proxy)
@ Population and per capita water consumption
. m - -
= Forest biomass stock
= Forest biomass increment
|~ Forest for timber, pulp wood, etc. production
« Commercial forest tree volume & harvesting rates
» Trees (presencet cork oak for cork & pines for resins
» Tree species (timber tress)
| = Wood consurnption (industrial roundwoed, fuetwood) »
| Consumption of cork and resins N
|~ Distribution of foraging areas in forest, estimate of
| grasslandishrubland (NPP)
|~ Marketed forage
|~ Distribution of plants species with biocherrical
Ipharmareutical uses
‘» Raw materials for medices

Same as for drinking purposes

ﬁint-based resources

= Wood uel stock (fraction of forest blomass stock)
» Wood fuel production (fraction of forest biomass
Increment)

Distribution of tress for wood production
» Fuel wood consumption

[ l Animal-based resources
| Mechanicaienergy | Animal-based energy




Avaliagcao dos SE

Indicadores de condicao

Pressures

Habitat conversion and
degradation {land
conversian)

Fragmentation by roads and other linear features (index)

Fragmentation by forest cover loss (index)

Forest cover change and deforestation (ha/year)

Landslides (number/year, arealyear)

Sail sealing (halyear)

Climate change

Forest damage by storms and/or other extreme weather events (damage: halyear or timber m3/year)

Change in climate parameters (including drought): long term changes (>=30-year) (e.g. °C, mm, indexes)

Number of fires (numberfyear)

Bumt area (hajyear)

Change in soil moisture (water stress) (index)

Drought and heat induced tree mortality, drought stress (area/time unit)

Pollution and nutrient
enrichment

Formation of tropospheric ozone (ground level ozone) (ppb/year)

Deposition of nitrogen, sulphate, sulphur, calcium and magnesium (kg/hajyear)

Excessive nutrient loading: Nitrogen in soil (ka/hafyear), C/N ratio in soil (ratio)

Acidification (kg S/hajyear)

Industrial {point) and diffuse soil pollution (heavy metals concentration) (mafkalyear)

Over-exploitation

See note 1

Over-harvesting

Long term ratio of annual fellings (m3/ha/year) to net annual increment (m3/halyear) (SEBI
017) see note 2

Introduction of invasive
alien species

Number of annual introductions of invasive alien species® (number/year)

I Emriranme

Other

quality

Insect outbreaks, pest damage and parasites (damage: halyear or timber m3/year)

Damage by wildlife and herbivores (damage; hafyear or timber m3/year)

i PEng fure des'pgnte as 'pl

managed resources) (%)

ts” (soil, water, other functions and infrastructure and

Percentage of forest under management plan or equivalent instruments (%)

Tropospheric ozone (ground level ozone) concentration (ppb)

Concentration of nitrogen, sulphate, sulphur, calcium and magnesium (kg/ha)

Ecosystem attributes

Structural ecosystem
attributes (general)

Deadwood (m3/ha) (SEBI 018)

Plant functional types (typology)

Forest types {typology)

Forest age structure (% of forest in age categories)

Seral diversity (typology)

Defoliation (% of trees)

Discolouration (% of trees)

Tree height (m)

Tree cover density (%)

Tree crown size (diameter, m)

Forest fragmentation and connectivity (index) (SEBI 013) (Cl)

Biomass volume (growing stock) (m3/ha) (SEBI 017)

Carbon stock (tonne/ha)

Forest area (km2)

Forest structural heterogeneity (index from remote sensing)

Forest structural homogeneity (index from remote sensing)

Canopy volume (from remote sensing) (m3)

Maturalness (index or typology)

39



Importancia das metodologias participativas

Estratégias participativas pa[tjijatOI')/

e processo de decisdao mais democratico, promovendo o
acesso de mais atores relevantes

a sourcebook of 21 sets of ideas dgguetivities

ok HAU!DIJ Rs AM{ ¥

o ffj'

 melhorar a qualidade das decisdes e solucdes para : @ﬁ? o3t AND &,
problemas de natureza complexa e incerta ¥
. X PR Ep"’l PJ)*; e WE o
* aumentam o nivel de confianca entre o publico e as - o THE BT L&
instituicdes, legitimando as estruturas de governanca S e
. ~ IR ~ \*(ﬁ}b 9
e capacitacao do publico - educacao e redes de atores EVALWATION

relevantes - processo bidirecional Re S anp gepanio®
%""EE

SSHH s

e fortalecimento da coesao social através da procura de
consensos e resolucdo de conflitos ROBERT CHA




Importancia das metodologias participativas

e permitir uma governacao democratica e de alta
qualidade

e reforcar a capacidade de intervencao civil

* desenvolver programas e iniciativas de forma
eficaz e eficiente, com maior apoio

* aumentar a confianca da sociedade nas decisdes

e aumentar a compreensado das questoes,
preocupacoes, prioridades e solucdes publicas

(adaptado de Slocum, 2003)

fomentar a aprendizagem mutua através da
partilha de informacao e experiéncias

assegurar que as decisdes e politicas incorporam
preocupacdes, conhecimentos e valores publicos
que de outra forma poderiam ser ignorados

identificar aspetos controversos de uma questao,
reunindo diferentes pontos de vista para alcancar
consensos de forma colaborativa.



Casos de estudo

Reservas da Biosfera Portuguesas




Iceland [P[I:I:’

Liechtenstein
Norway grants

Reservas da Biosfera
Territorios sustentaveis,

comunidades resilientes.
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Modelo conceptual para avaliacao dos Servicos dos Ecossistemﬂs

Servigos dos Ecossistemas Desenvolvimento sustentavel
Fundamentais para a mitigagao Acrescentar valor as RBs
dos efeitos das alteracdes portuguesas, aumentando a sua
globais, e para a promogao do resiliéncia e sustentabilidade, e
desenvolvimento sustentavel. promovendo os seus territérios e
patrimonio unicos.

e i o
PSP Sy participativa locais r%a valorizacao e

e bioldgica;

Detecao remota;
Mapeamento de SE
(atuais e potenciais).

Selecgao de SE chave para
promover o desenvolvimento
sustentavel e os recursos
endogenos.

promocao dos SE,
assegurando a sua
producao e consumo
sustentaveis.

Reservas da Biosfera Portuguesas



Reservas da Biosfera. Territorios sustentaveis, comunidades resilientes.

Identificacao Selecao
SE potenciais indicadores

SE
S




Biosphere Reserves: Sustainable territories, Resilient communities

Methodological approach

» Selection of indicators
to access ecosystems
condition (EC) * ES provision

estimation, based on

matrix assessment

(ES,) and EC

combined analysis

* Ecosystems maping
and identification

* Selection of ES
indicators

* Selection of key ES

e Calculation of EC

* Experts scoring and
validation

ES matrix approach

ES maping

>




Metodologias Participativas

SE chave

Considerando os aspectos
identitarios, objetivos e
prioridades de cada uma
das reservas da biosfera, ira
proceder-se a selecao de
quais os SE chave, com
vista ao desenvolvimento
sustentavel dos recursos
naturais endogenos
existentes nas RB.

Solucoes de
base natural

Selecao de SE chave
recorrendo a uma
metodologia participativa e
colaborativa multi-actor,
visando o seu papel na
mitigacao e adaptacéao as
alteracdes climaricas.

@— 01 Selecio

©

b

Valorizacao

Levantamento dos bens e
servigos que atualmente
trazem beneficios a
comunidade e quais os que
podem ser valorizados em
termos ecoldgicos,
socioculturais e
econémicos.

Valoracao

Um grupo selecionado
intervenientes (cientistas,
entidades gestoras das RB
e atores locais) realizara
uma avaliagao holistica dos
SE, com base no seu valor
ecolégico, econémico e
social.



Methodological approach

Ecosystems Mapping

* Land-cover
classification
(MAES) and
bioclimatic
characterization

==

o
%
i -
e
O s
— v
-

'._//

* Potential Ecosystem
Services identification
for each land-cover
class

Ecosystem Services
| identification |

=4

. * Participatory

methodology for
Ecosystem Services
mapping from the
stakeholders (PPGIS)

*« |dentification of key
Ecosystem Services
based on participatory
approach (PPGIS)

- Ecosystem Services
pRL key spots _

J

"




Participatory approach: participatory mapping
H
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