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Introduction of the main knowledge questions -

Cees Kwakernaak

RUBICODE (Rationalising biodiversity conservation in
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Soll systems and ecosystem ServiCes - Peter de Ruiter

Services and products from multi-functional
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[Theme/Challenge 1]
Theme 1l Identifying and Quantifying Ecosystem & Landscape
Functions and Services

Research objective: to identify and quantify the relationship between physical and spatial
landscape characteristics and the associated functions and services, and to define possible critical
management thresholds.

Below the main research questions/challenges have been listed based on input from the Symposium
Participants and the SELS Steering Committee. Please indicate (vote) for at least 5 (sub) questions you

think SELS should focus on the coming 3-4 years. Please give the in your view most important question no.
. Please VOte for at |eaSt 5 1, the 2™ most no. 2 etc. (you may number as many as you want but at |east five). In case questions are in

your view similar, or have the same importance, you can give them the same ranking-number. If you miss a

questlons question, please add it to the list

Key questions identified by Participants and by Steering group / from literature

. Ind|Cate top pr|0r|ty by ]- ) a. | How can relationships between landscape and ecosystem characteristics and their Ve

functions and associated goods and services be identified and quantified?

S e C O n d by 2 etC . The different approachesin functional analysis

Identifying and quantifying ecosystem services in urban and peri-urban areas

. . The quantitative contribution of natural processes and biodiversity in producing E& L
= Please give questions of T

Soil Biodiversity, Soil Food Webs, Quantification Soil Ecosystem Processes,

" Wh ice of landscape & d d air quality?
S a m e I m p O rta n C e th e S a m e Devail :;f \;Iucdeitoto%:ig :sr;;zﬁi exi?n?ltj \:vh?::itgx?;(i)nga;]rrijn sl;?;ces offer health benefits

Biodiversity (functional diversity) as a precondition for realization of ecosystem services

" d (spatial) conditions for the servi
ra n kl n g n u m b e r anomﬁgag)n)st(r:ﬁgt glr?:tisor?::\lti r?dissra\tlcl)(r:?/svhich represents impact of E&LS (also hew theme)

b. | What isthe spatial distribution of E& L functions and how can they be mapped ?

The use of spatial indicators and ecological cartography as analytic tools (also theme 4)

How to link land cover / ecosystem management with provision of ecosystem services

c. | What isthe effect of dynamic conditions (spatial and temporal) on servicesin ter ms of
sustainability and resilience ?

The main driving forces behind changesin E& L Services (what about the goods?)

How are functions influenced by autonomous developments, such as climate change? And
how can these functions contribute to making green-blue environments more resilient to
these autonomous devel opments?

Vulnerability of E& LS for climate change

Multifunctionaliteit van het ruimtegebruik

The role of environmental services and selection of indicators in the context of adaptation
and spatial planning

d. | Can critical thresholds be defined?
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What are possible critical thresholds for resilience and sustainability ?
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e How can interactions between E& L functions and services be modeled ?




Ecosystem and landscape functions

= Ecosystem processes

e The interactions (events, reactions or operations) among biotic and abiotic
elements of ecosystems that lead to a definite result (Tirri ez a., 1998;
Wallace, 2007)

e /n broad terms, these processes involve the transfer of energy and materials
(Lyons et al., 2005; Wallace, 2007)
= Ecosystem functions
o Readundant term synonymous with Ecosystem Processes (Wallace, 2007)

e The capacity of natural processes and components to provide goods
and services that satisfy human needs, directly or indirectly (De Groot,
1992)

= Landscape functions
e Ecosystem functions within a landscape context
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Multiple services and multiple scales

Impact on Human
Health & Welfare

“A landscape is typically composed =

Of a number Of dlfferent ecosyS' Ecosystem Services

tems, such as forest, agriculture,
and urban areas, each of which
produces a different bundle
of services”. (MA, 2005).

Unit of
Analysis

“In an ecosystem assessment,

Fluxes:

Water, Carbon,
L Nutrients, Species
Introductions,
Migration, Dispersal,

Pollutants

Region of Ecosystem
Assessment

both the production of services
from each area and the flo
of materials between areas
must be assessed”

Services

Natural
Forest

(MA, 2005).
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Services

Irrigated
Agriculture




Ecosystem and landscape services

Benefits that humans obtain from ecosystems
(landscapes) that support, directly or indirectly, their
survival and quality of life

These include provisioning, regulating and cultural services that
airectly affect people, and the supporting services needed to
maintain the direct services. They are a subset of Ecosystem
Processes, which include roles that are not easily definable in

terms of human needs

(Enlarged from Millennium Ecosystem Assessment, 2003)
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Linkaces BETWEEN EcosysTEM SERVICES AND Human WELL-BEING

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES

Provisioning

Security

PERSONAL SAFETY
SECURE RESOURCE ACCESS

FOOD SECURITY FROM DISASTERS
FRESH WATER
WOOD AND FIBER
FUEL g e
Basic material
for good life Freedom
. W' / 4"  ADEQUATE LIVELIHOODS of choice
Supporting Regulating y gﬂgfﬁgm NUTRITIOUS FOOD and action
NUTRIENT CYCLING Et;}’“;}'ﬁ;ﬁfﬁgﬁ” > /- ACCESS TO GOODS OPPORTUNITY TO BE
SOIL FORMATION CLAASLS S ABLE TO ACHIEVE

DISEASE REGULATION

PRIMARY PRODUCTION
: WATER PURIFICATION

WHAT AN INDIVIDUAL
Health VALUES DOING

|

|
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| W STRENGTH EEie
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FEELING WELL

Cultural ACCESS TO CLEAN AIR
AESTHETIC AND WATER
SPIRITUAL
EDUCATIONAL
RECREATIONAL Good social relations
SOCIAL COHESION

MUTUAL RESPECT
ABILITY TO HELP OTHERS

LIFE ON EARTH - BIODIVERSITY

Source: Millennium Ecosystem Assessment
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Theme 1: Objective & research questions

Research objective:

To identify and
physical and s
the associatec
identify possib

quantify the relationship between
natial landscape characteristics and
functions and services, and to

e critical management thresholds.




Key research questions

1. How can relationships between landscape and
ecosystem characteristics and their frunctions and
associated goods and services be identified and
quantified?

The different approaches in functional analysis

Identifying and quantifying ecosystem services in urban and peri-urban areas

The quantitative contribution of natural processes and biodiversity in
producing E&L services

Soil Biodiversity, Soil Food Webs, Quantification Soil Ecosystem
Processes

What service of green landscape elements relate to good air quality?

Develop audit tools to assess the extent to which existing green
spaces offer health benefits

Biodiversity (functional diversity) as a precondition for realization of
ecosystem services and (spatial) conditions for the services

How to construct a national indicator which represents impact of
E&LS (also new theme)
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Key research questions (continued)

2. What is the spatial distribution of E&L functions and
how can they be mapped 7

* The use of spatial indicators and ecological cartography
as analytic tools (also theme 4)

* How to link land cover / ecosystem management with
provision of ecosystem services
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Key research questions (continued)

3.

L

What Is the effect of dynamic conditions (temporal
and spatial) on (interactions between) services, in
terms or sustainability and resilience of service
aelivery?

e The main driving forces behind changes in E&L Services (what about
the goods?)

e How are functions influenced b?iu autonomous developments, such as

climate change? And how can these functions contribute to making
green-blue environments more resilient to these autonomous
developments?

Vulnerability of E&LS for climate change
Multifunctionaliteit van het ruimtegebruik

The role of environmental services and selection of indicators in the
context of adaptation and spatial planningVulnerability of E&LS for
climate change
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Key research questions (continued)

4. Can critical thresholds be defined ?

* What are possible critical thresholds for resilience and
sustainability 7

5. How can interactions between E&L functions and
services be modeled ?
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Program

Introduction of the main knowledge questions -

Cees Kwakernaak

RUBICODE (Rationalising biodiversity conservation in
dynamic ecosystems) - Rob Bugter

Soll systems and ecosystem ServiCes - Peter de Ruiter

Services and products from multi-functional
constructed wetlands - Adrie van der Werf
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