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tipologia e classificação de SE

Serviços dos Ecossistemas

Serviços de 
Suporte

Formação do 
solo

Ciclagem de 
nutriente

Produção 
primária

...

Provisão
Alimentos
Água potável
Combustível
Fibras, Madeira
...

Regulação
Reg. Clima
Reg. Enfermidades
Reg. Água
Purificação da água

Cultural
Espirituais e religiosos
Estéticos
Recreativos e 

ecoturísticos
Herança cultural

Vida na Terra - Biodiversidade

Constituintes do Bem-estar

Liberdade de 
escolha e 
Opções

Segurança
Segurança pessoal
Acesso seguro aos recursos
Redução de vulnerabilidade a 

desastres

Bens materiais básicos para 
uma boa vida

Meios de subsistência 
suficientes

Alimentos nutritivos 
Abrigo
Acesso a bens

Saúde
Acesso ao ar e água puros
Possibilidade de estar livre de 

enfermidades evitáveis
Acesso a energia para regulação 

de temperatura

Boas relações sociais
Oportunidade  de expressar valores 

estéticos e recreativos
Oportunidade  de expressar valores 

culturais e espirituais
...

Cor das setas: medida
potencial por fatores 
socioeconômicos

Largura das setas: intensidade das ligações entre 
serviços ecossistêmicos e o bem-estar humano

Baixo

Médio

Alto

Fraco

Forte

Médio

Serviços de Suporte: Serviços necessários para a produção de todos os 
outros serviços ecossistêmicos (São Processos e funções: Haines-Young and 
Potschin, 2009)
Serviços de Provisão: Produtos obtidos dos ecossistemas
Serviços de Regulação: Benefícios obtidos da regulação de processos 
ecossistêmicos
Serviços Culturais: Benefícios intangíveis obtidos dos ecossistemas



Serviços ecossistêmicos são os benefícios, 
de diversos tipos,  que as pessoas obtêm 
dos ecossistemas.

Reguladores
Benefícios obtidos 
da regulação dos 

processos naturais
• regulação climática

• regulação de 
doenças

• regulação de 
enchentes

• detoxificação

Provisão
Bens produzidos ou 

fornecidos pelos 
ecossistemas

• alimento 
•água doce

•lenha
• fibra

• recursos genéticos

Culturais
Benefícios não-

materiais obtidos dos 
ecossistemas:

• espirituais
• recreativos 
• estéticos

• educativos 
• comunais
• simbólicos

Suporte
Serviços necessários para a manutenção de outros serviços

• Formação dos solos
• Ciclagem de nutrientes

• Produção primáriaFonte: MEA, 2005



TEEB

Economics of Ecosystems and 
Biodiversity (UNEP) 

Objetivo: custos do declínio dos SE pela
omissão de deter a perda da biodiversidade

2050: perde de 18% da produção
econômica mundial

O ano de 2000
Outros valores para a perda da 

biodiversidade 



Capital Natural e 
Serviços Ecossistêmicos

forms of capital that do require human agency to build and main-
tain. These include: (1) built or manufactured capital; (2) human
capital; and (3) social or cultural capital (Fig. 1).

These four general types of capital are all required in complex
combinations to produce any human benefits. Ecosystem services
thus refer to the relative contribution of natural capital to the

Table 1
Classification of ecosystem services and functions used in: (Costanza et al., 1997).

# Ecosystem service* Ecosystem functions Examples

1 Gas regulation Regulation of atmospheric chemical composition CO2/O2 balance, O3 for UVB protection, and SOx levels
2 Climate regulation Regulation of global temperature, precipitation, and other

biologically mediated climatic processes at global or local
levels

Green-house gas regulation, DMS production affecting cloud formation

3 Disturbance
regulation

Capacitance, damping, and integrity of ecosystem response
to environmental fluctuations

Storm protection, flood control, drought recovery, and other aspects of habitat
response to environmental variability mainly controlled by vegetation
structure

4 Water regulation Regulation of hydrological flows Provisioning of water for agricultural (e.g., irrigation) or industrial (e.g.,
milling) processes or transportation

5 Water supply Storage and retention of water Provisioning of water by watersheds, reservoirs, and aquifers
6 Erosion control

and sediment
retention

Retention of soil within an ecosystem Prevention of loss of soil by wind, runoff, or other removal processes, storage
of silt in lakes and wetlands

7 Soil formation Soil formation processes Weathering of rock and the accumulation of organic material
8 Nutrient cycling Storage, internal cycling, processing, and acquisition of

nutrients
Nitrogen fixation, N, P, and other elemental or nutrient cycles

9 Waste treatment Recovery of mobile nutrients and removal or breakdown of
excess or xenic nutrients and compounds

Waste treatment, pollution control, detoxification

10 Pollination Movement of floral gametes Provisioning of pollinators for the reproduction of plant populations
11 Biological control Trophic-dynamic regulations of populations Keystone predator control of prey species, reduction of herbivory by top

predators
12 Refugia Habitat for resident and transient populations Nurseries, habitat for migratory species, regional habitats for locally

harvested species, or over wintering grounds
13 Food production That portion of gross primary production extractable as

food
Production of fish, game, crops, nuts, fruits by hunting, gathering, subsistence
farming, or fishing

14 Raw materials That portion of gross primary production extractable as raw
materials

The production of lumber, fuel, or fodder

15 Genetic resources Sources of unique biological materials and products Medicine, products for materials science, genes for resistance to plant
pathogens and crop pests, ornamental species (pets and horticultural
varieties of plants)

16 Recreation Providing opportunities for recreational activities Eco-tourism, sport fishing, and other outdoor recreational activities
17 Cultural Providing opportunities for non-commercial uses Aesthetic, artistic, educational, spiritual, and/or scientific values of

ecosystems

* We include ecosystem ‘‘goods” along with ecosystem services.

Fig. 1. The interaction between built, social, human and natural capital affects human wellbeing (Costanza et al., 2014b) (built capital and human capital (the economy) are
embedded in society, which is embedded in the rest of nature. Ecosystem services are the relative contribution of natural capital to human wellbeing, they do not flow
directly. It is therefore essential to adopt a broad, transdisciplinary perspective in order to address ecosystem services).

4 R. Costanza et al. / Ecosystem Services 28 (2017) 1–16
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Fig. 1. Framework for assessing links between land management, ecosystem services provision, and human well-being. Based on Haines-Young and Potschin (2010),  Kienast
et  al. (2009), De Groot et al. (2010a), and Hein (2010). The white boxes indicate the scope of our study. Solid arrows indicate effects; dashed arrows indicate feedbacks.

complete and consistent information, which relates to the spe-
cific research question (Niemi and McDonald, 2004 ). Considering
that information should be communicated among scientists and
other stakeholders, indicators should be clear and understandable
in order to be useful to these multiple end users (Niemeijer and de
Groot, 2008; UNEP-WCMC, 2011).

We also compiled criteria which were more appropriate for indi-
cators for ecosystem services. We  found that indicators need to be
sensitive to (changes in) land management, temporally and spa-
tially explicit, scalable, and quantifiable. These criteria apply both to
individual indicators as well as sets of indicators and ensure that the
indicators can be used for quantification and modelling purposes.
Furthermore, indicators should provide information about causal
relationships between land management and changes in ecosys-
tem properties and function (Riley, 2000; De Groot et al., 2010b).
Temporal and spatial explicitness refers to whether trends can be
measured and mapped over time, and whether relations between
indicators can be linked to specific locations, for instance through
mapping and GIS analyses (NRC, 2000). An indicator is considered
scalable if it could be aggregated or disaggregated to different scale
levels, without losing the sense of the indicator (Hein et al., 2006 ).
Quantifiable indicators ensure that information can be compared
easily and objectively (Schomaker, 1997; Layke et al., in press).

Finally, we considered data availability, credibility, and porta-
bility as other criteria. Data availability is especially essential if
information are compared among different studies (Layke et al., in
press). Indicators should also provide credible information. This cri-
terion tests whether indicators actually convey reliable information
(Layke et al., in press). Portability refers to the question whether
indicators are repeatable and reproducible in other studies, and
across different regions (Riley, 2000).

2.3. Case study: indicator selection and evaluation for “Het
Groene Woud”, The Netherlands

We applied the framework for the selection of indicators for nine
ecosystem services in a rural area in the south of The Netherlands
(Box 1 and Fig. 2). First, we focused on interactions between indi-
cators for ecosystem properties, function and service. Secondly, we
assessed the effect of land management on the provision of three
ecosystem services. For both steps of the case study, we evaluated
the indicators using the criteria as introduced in Section 2.2.

2.3.1. Indicator selection for ecosystem properties, function and
service

We made an inventory of ecosystem services provided in Het
Groene Woud, and of the indicators that describe these services or
describe relevant properties. For this, we conducted expert inter-
views and consulted scientific literature, policy documents, reports
from local projects and organisations, brochures, and websites. The

Box 1: Study area description
“Het Groene Woud” (∼330 km2) is located in the southern
part of The Netherlands (Fig. 2), amidst three densely popu-
lated cities: Eindhoven (216,000 inhabitants), ‘s-Hertogenbosch
(140,000), and Tilburg (200,000) (CBS, 2011). The area
comprises extensively managed maize & grassland, rural set-
tlements and patches of forest and heath lands (Fig. 2). Due
to its tranquillity, abundant forest patches and cultural historic
elements, Het Groene Woud offers many  recreation opportu-
nities to inhabitants of surrounding cities (Het Groene Woud,
2011). Moreover, agriculture has been an important economic
activity in the area. A large part of the area is occupied by
cropland (20%, mainly corn and wheat) and grassland (43%,
milk production) (De Wit  et al., 1999; Kuiper and de Regt,
2007). Finally, an increasing area is part of the Dutch Ecological
Main Structure (EHS) and Natura 2000 network (Blom-Zandstra
et al., 2010). Therefore, local biodiversity and the connectivity
of the natural elements in those segments need to be protected
and enhanced (Het Groene Woud, 2011).
Het Groene Woud was declared a Dutch National Landscape
in 2005, which resulted in the implementation of new policies
to protect the area’s unique cultural-historical and natural fea-
tures (Het Groene Woud, 2011). The main challenge for local
policy-makers and managers lies in maintaining agricultural
production while protecting biodiversity and increasing recre-
ation opportunities (Petz and van Oudenhoven, 2012).

typology of the TEEB study (De Groot et al., 2010a)  was used to cate-
gorise the ecosystem services. The selected ecosystem service types
are listed below, with the specific service for the study area between
parentheses: food provision (milk production), air quality regula-
tion (fine dust capture), climate regulation (carbon sequestration),
regulation of water flows (water retention), biological control (pro-
tection from pest insects), opportunities for recreation and tourism
(walking), lifecycle maintenance (refuge for migratory birds), aes-
thetic information (green residential areas), and information for
cognitive development (research and education).

We  selected indicators of ecosystem properties, function and
service for each selected ecosystem service, and determined qual-
itative relations between them. Examples of these qualitative
relations include if and how vegetation characteristics affect water
retention and fine dust capture, or relations between carbon stored
in vegetation and change in atmospheric CO2 concentration. If
insufficient information was available on the provision of ecosys-
tem services in the area, we consulted literature on similar services
in other case study areas. Examples include air quality studies in
other areas in The Netherlands (Wesseling et al., 2008) and in the
UK, such as Glasgow (Bealey et al., 2007) and east England (Beckett
et al., 2000).

Alexander P.E. van Oudenhoven, 2012



Cascata de Serviços
(Haines-Young and Potschin, 2009)

Serviços Ecossistêmicos Intermediários e Finais

Serviços de suporte, conforme definido por MEA (2005) são desnecessários, uma vez que 
são sinônimos de funções e processos ecológicos. (Haines-Young and Potschin, 2009).



Função e Serviço Ecossistêmico



Fisher at al. (2009).

Services are often a function of beneficiary’s 
perspective. (Fisher and Turner, 2008)

Fisher et al. (2009): ES are benefit dependent

Provisão de Água

Regulação Hídrica

Produção de Peixes

SE FINAL

SE Intermediário

SE FINAL

SE Intermediário

Workshop SE
Serviços Ecossistêmicos Intermediários e Finais

Beneficiários – pessoas que se beneficiam dos 
ecossistemas, por meio do consumo passivo ou 
ativo ou meramente pela apreciação, resultando 
em impactos no bem estar humano (NAHLIK, 
2012).



Os serviços ecossistêmicos são produzidos ao longo 
de todo o espectro de ecossistemas desde fortemente 
manejados (por exemplo, agroecossistemas) para 
ecossistemas com baixa impressão humana. Os 
serviços ecossistêmicos podem ser finais (produzem 
benefícios diretamente, como frutos do mar) ou 
intermediários (sustentando os serviços finais; por 
exemplo, a geração de habitats que suportam as 
populações de peixes) (Gerry et all., 2015)

Serviço Ecossistêmico



Serviços ecossistêmicos e 
ambientais

Serviços ecossistêmicos

Serviços ambientais



Braat e ten Brink, 2008, Comissão Européia, Bruxelas

ANOS 2000....
O debate pelos SE múltiplosServiços Ecossistêmicos Intermediários e Finais



CICES Version 5.1 now available

News

CICES V5.1 which updates and extends V4.3 is now available. The new version and

the associated technical guidance can be downloaded here.

See revision highlights for an overview of the changes

 

The Common International Classification of Ecosystem Services (CICES) developed from the
work on environmental accounting undertaken by the European Environment Agency (EEA). It
supports their contribution to the revision of the System of Environmental-Economic Accounting
(SEEA) which is currently being led by the United Nations Statistical Division (UNSD).

The idea of a common international classification is an important one, because it was recognised that if
ecosystem accounting methods were to be developed and comparisons made, then some
standardisation in the way we describe ecosystem services was needed. Standardisation was seen as
especially important where the link to economic accounting has to be made. Since the original proposal
interest in CICES has grown. It has now become clear that in addition to the need for standardization in
the context of environmental accounting, work on mapping and valuing ecosystem services and
ecosystems assessments more generally would benefit from more systematic approaches to naming
and describing ecosystem services.

The first fully operational version CICES (V4.3) was published in 2013. On the basis of the
experience gained since then by the user community, its structure and scope has been reviewed,
and a fully revised version (V5.1) is now available.

The work on ‘Version 5.1’ was informed by a review of the relevant scientific literature, the results of the
2016 Survey conducted by Fabis Consulting Ltd. for the EEA, and workshops held in 2016 as part of the
EU-funded ESMERALDA and OpenNESS Projects. Key inputs were also provided from the experience of
using CICES gained in the EU-led work on Mapping and Assessment of Ecosystems and their Services
(MAES).

The revision has also been shaped by discussion at a meeting hosted by the United Nations Statistical
Division (UNSD), in New York, in June 2016 as part of their work on developing the System of

CICES
Towards a common classification of ecosystem services

Home Revision Highlights Structure of CICES Supporting Services & Functions Applications of CICES

Resources Contacts



- O que são serviços ecossistêmicos intermediários e 
finais?

- Qual é a diferença entre Serviço ecossistêmico e Serviço 
Ambiental ? 

Serviço Ecossistêmico


