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Aims of the lectures

Ecosystem services assessment

* Challenges — why ecosystem services are useful in planning

* What are ecosystem services

* Which assessment frameworks do we know

°* How good / reliable are they

* Integration — from indicators to assessment (ecosytem to landscape
scale) — a multicriteria evaluation approach
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Aims of the lectures

Ecosystem services assessment

¥

Ecosystem services mapping and scenario development — GISCAME
* How to integrate the evaluation basics into a systemic approach

°* How to build (participatory) scenarios

°* How to integrate sectoral information (forestry, agriculture)

* How to come to holistic recommendations — trade-offs / spatial hotspots
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Aims of the lectures

Ecosystem services assessment

¥

Ecosystem services mapping and scenario development — GISCAME

¥

Social-Ecological Systems modelling and policy recommendations
* Social-ecological systems — the concept

e Social-ecological system model types
* Integrative implementation example
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Loss of water regulation




Challenges - why is there a need for an integrated concept?
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Challenges - why is there a need for an integrated concept?
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Implications?
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E ©BSA Born 2006

Ressourcen bewahren

Natur
7, Landschaftan mit besonderam
A Naturschutzweit

Bsispiale firgranziter-
schratendan Naturschutz

Wasser
e Dadeutands Grundvassanvokormman

Flusslandschaften

Vorbeugendar Hochwasserschutz
in Flusskoridoran

Kulturlandschaften gestalten
Urbane Landschaften
B Zentrenentwickiung n Kemstadien
Geataitung suburbaner und
verstadterer Raume

“ Baispials fur granzibarschraftends
Sedlungsentwicklung

Regionalparks und Freiraum-
vertinde zur sedingsnahen
Etholungsvorserge

Rurale Landschaften
mit hohem Potenzial fir extensnve Land-
und Forstwirtechaft coweTounsmus

mit hohem Potenzial fir Ackerbau,
nachwachsende Rohstoffe und
anergatiache Biomassenutzung

“ Beisplele 0 grenziberschreitence
Landschafts- und Tounsmusentwickiung

Neue Seenlardschaften in
rekudtivienen Tagebauen
Marine Landschaften

- Raumordaung in der AWZ

. Raumordnung an der Kiiste
und im Kdstenmeer

Die Knr_lo veranachaulicht das Leitbild. Die §

keina p ischen FocHomin "’

Arguments for the
delineation of spatial
priorities / preference
Careas, nature
conservation areas and
identification of still
available development
space




Implications?

Integrating multiple scales — i.e. management practices from agriculture
and forestry, information on urban space, water bodies and streams and
their pattern at landscape scales, 1.e. it is not enough to plan (and assess

ecosystem services) only on the basis of "land cover”

/=" MARTIN-LUTHER-UNIVERSITAT Farst etal., 2010
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Interventions

Functions & processes
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Functions & processes
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Income / economic revenue < recreation space < water < habitats / biodiversity
Aims (land owner < society)



Functions & processes
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material & Energy input (in- / directly)
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Income / economic revenue < recreation space < water < habitats / biodiversity
Aims (land owner < society)



Functions & processes
nutrient, water, energy cycles(local / global), competition, growth, propagation, dead

-~ Non-i rrig at’ed‘ arable ’I,ari di, -

s1oedw|

I o =

Interventions

material & Energy input (in- / directly)
extraction of materials (biomass)

Income / economic revenue < recreation space < water < habitats / biodiversity
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Interventions
material & Energy input (in- / directly)

Functions & processes
nutrient, water, energy cycles(local / global), growth, propagation, dead
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Interventions
material & Energy input (in- / directly)

Functions & processes
nutrient, water, energy cycles(local / global), growth, propagation, dead

Habitat, connecting corridor

'prov13|on|ng fodd. fodder; (bIO )energy
regulatlng Water cllmate floodlng, A

erosion . S By B
"-cultural aesthetics |nsp|ra’uon
recreatlon 2 - B R
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Income / economic revenue < recreation space < water < biodiversity
Aims (land owner < society)
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Einwirkung

Funktionen & Prozesse

Habitat, verbindendes Element

'Bereltstellend Nahrungsmlttel Futter
| Energletrager MR : -»
Regulierend: Wasser- Kllmaregulatlon
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Implications?

Integrating multiple scales — i.e. management practices from agriculture
and forestry, information on urban space, water bodies and streams and
their pattern at landscape scales, 1.e. it is not enough to plan (and assess
ecosystem services) only on the basis of "land cover"

Systemic understanding of spatial interactions of human and nature
and the impacts of governance (norms, standards, customs, money),
Institutions & actors (power play) and of policy instruments are working

/=" MARTIN-LUTHER-UNIVERSITAT Farst etal., 2010
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Resulting challenges in ES assessments
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Resulting challenges in ES assessments
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Integration of highly
heterogenous data on land
use / management (soill,
topography, climate) including
land tenure (rights)
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Resulting challenges in ES assessments

Integrated assessment
including telecoupled
connections, local and global
= drivers, including the histories
-Z:0f/landscapes and scenarios

Integration of highly
heterogenous data on land
use / management (soill,
topography, climate) including
land tenure (rights)




Resulting challenges in ES assessments

Integration of the perceptions, :7«»' '
values / preferences, (hidden), =
targets of the different actors i
their cultural, social-economic

and environmental context Integrated assessment

including telecoupled

connections, local and global

ae drivers, including the histories
0f landscapes and scenarios

Integration of highly
heterogenous data on land

use / management (soill,
topography, climate) including
land tenure (rights)




Back to integrated assessments and ES — some basics

“ Hypothesis: sustainably used cultural landscapes and ecosystems
provide well balanced all human needs (Sustainability principle)

infectious oo, infectious oop, infectious i
production production Niconge,  Production g0

disease forest disease forest t
mediation production mediation \ production mediation production
|
regional regional regional
climate ___ preserving climate preserving climate preserving
and air S habitats and and air habitats and and air M habitats and
quality biodiversity quality biodiversity quali = biodiversity
regulation regulation regulation
carbon water carbon water carbon water
sequestration flow sequestration flow sequestration flow
water  regulation watel  regulation water  regulation
uali quality quality
regulation regulation regulation

LAt

Sl oh ¥ 3 ¥ &" ‘_._“ p ¥
intensive cropland

natural
ecosystem

cropland with restored
ecosystem services

Foley and de Vries, 2005

Ecosystems

Low
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Which impact assessment approaches do we know?

* DPSIR-Scheme (EEA, 1999; 2007 — biodiversity losses)

k__\
Rosponus Policies
/ / \\md .

»’olk. tants

He ﬂm 0Cosysioms,
matenals

Quality

Fig: integrated-assessment.eu, accessed 06/2013, modified




Which impact assessment approaches do we know?

* DPSIR-Scheme (EEA, 1999; 2007 — biodiversity losses)

k_\
iClimate Change . U

g // N

Water scarcity

Hcalm oCosysioms,
matenals

O\nluty

' MARTIN-LUTHER-UNIVERSITAT
% HALLE-WITTENBERG



Which impact assessment approaches do we know?

* DPSIR-Scheme (EEA, 1999; 2007 — biodiversity losses)
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Water scarcity
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Which impact assessment approaches do we know?

* DPSIR-Scheme (EEA, 1999; 2007 — biodiversity losses)

Adapted land use (reduction of intensity,
4/—\ more space for rare ecosystems, better
spatial connection)
limate Change Reduction of groundwater use / improved

/ )// \ ralnwater harvesting techniques

Competitiveness of single (key)
species — competition equilibrium in
species communities< habitat

quality for rare species
Health, ocosysioms,
matenals

Water scarcity

Water balance in (terrestrial) ecosystems &
water demands of single plant species
(ecological amplitude)




And how do we evalute?

| MARTIN-LUTHER-UN IVERSITAT
HALLE-WITTENBERG



And how do we evaluate?

dkologisch Skonomisch

Sustainability

Ecosystem Services
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And how do we evaluate?

dkologisch Skonomisch

Expert knowledge

Sustainability / —

Indicators’

@l

Ecosystem Services
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And how do we evaluate?

Egg-Milk-Meat-Wool
Producing Pig /
,2Wopertinger“?

|

dkologisch Skonomisch

mm) Transparency?

Sustainability ——

Balance?

Ecosystem Services
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HALLE-WITTENBERG




Concepts

Ecosystem Services / Land-use Functions / Landscape services

Translation of the concept of sustainability in integrated land use In
terms that are compehensive & holistic / can be better assessed to
Improve the communication between land use actors

Especially in regional context improved basis for integrated land use
planning (what is the impact / are the costs of changes, what is the
specific contribution of each land use type in its spatial context, where
should changes take place to have the greatest added value?)

1ol 88 MARTIN-LUTHER-UNIVERSITAT
Y €AY HALLE-WITTENBERG




Concepts — Ecosystem Services

Conditions and Processes through which natural ecosystems, and the
species that make them up, sustain and fulfil human life (Daily, 1997)

Benefits human populations derive directly or indirectly from ecosystem
functions (Costanza et al., 1997)

Components of nature, directly enjoyed, consumed, or used to yield
human well-being (Boyd und Banzhaf, 2007)

Aspects of ecosystems utilised actively or passively to produce human
well-being (Fischer et al., 2009)

Direct of indirect contributions of ecosystems to human well-being
(T
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Concepts — Ecosystem Services

ECOSYSTEM SERVICES

Provisioning

* FOOD

* FRESH WATER
WOQOD AND FIBER

= FUEL

Regulating
« CLIMATE REGULATION
« FLOOD REGULATION
DISEASE REGULATION
» WATER PURIFICATION

Supporting
NUTRIENT CYCLING
SOIL FORMATION
PRIMARY PRODUCTION

Cultural

» AESTHETIC

« SPIRITUAL
» EDUCATIONAL
» RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

ARROW'S COLOR
Jotential for mediation by
socioeconomic factors

ARROW’'S WIDTH

B Medium
B High

C—// Medium

[ Strong

<>

Intensity of linkages between ecosystem
services and human well-being

CONSTITUENTS OF WELL-BEING

Security

“ PERSONAL SAFETY
» SECURE RESOURCE ACCESS
» SECURITY FROM DISASTERS

Basic material
for good life

« ADEQUATE LIVELIHOODS

» SUFFICIENT NUTRITIOUS FOOD

» SHELTER
» ACCESS TO GOODS

Health

» STRENGTH

» FEELING WELL

» ACCESS TO CLEAN AIR
AND WATER

Good social relations

» SOCIAL COHESION
* MUTUAL RESPECT
* ABILITY TO HELP OTHERS

Freedom
of choice
and action

OPPORTUNITY TO BE
ABLE TO ACHIEVE
WHAT AN INDIVIDUAL
VALUES DOING
AND BEING

Source: Millennium Ecosystem Assessmer



Ecosystem Services- results MEA

Threats for ecosystems and their services were largely increased,
especially since the last 50 years

Unequal trends for different services by environmental / land use
changes with more or less unclear effects

Achievment of UN Millenium development goals is questionned
(epidemics, hunger)

Institutional responsibilities as well as monetary basis for improving
the condition of ecosystems and support their service provision are
largely missing (not planned / anchored in governance structures)

4 MARTIN-LUTHER-UNIVERSITAT
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Concepts — Ecosystem Services

ECOSYSTEM SERVICES

Provisioning

FOOD

FRESH WATER
WOOQOD AND FIBE
FUEL

Regulating
CLIMATE REGULATION
} ) {c"’-]' E‘/\\).\‘v FLOOO REGULAT'ON
Y PRODUCTION DISEASE REGULATION
: WATER PURIFICATION

Supporting
NUTRIENT CYCLING

- 1A A ALY
. WiMAMmYT

Cultural

AESTHETIC |
SPIRITUAL I
EDUCATIONAL

RECREATIONAL

LIFE ON EARTH - BIODIVERSITY

ARROW’'S COLOR ARROW’'S WIDTH
2otential for mediation by Intensity of linkages between ecosystem
socioeconomic factors services and human well-being

Low = Weak
B Medium C— Medium
B High [ Strong

CONSTITUENTS OF WELL-BEING

CURE RESOURCE ACCESS
CURITY FROM DISASTERS

ic material

good life Freedom
ADEQUATE LIVELIHOODS of choice
SUFFICIENT NUTRITIOUS FOOD and action

SHELTER
« ACCESS TO GOODS OPPORTUNITY TO.BE
ABLE TO ACHIEVE

WHAT AN INDIVIDUAL
Health VALUES DOING

STRENGTH ANDOESIS
FEELING WELL

« ACCESS TO CLEAN AIR
AND WATER

Good social relations

* SOCIAL COHESION
* MUTUAL RESPECT
ABILITY TO HELP OTHERS

Source: Millennium Ecosystem Assessmer



Concepts — The Economics of Ecosystems and Biodiversity TEEB

Management/ ( Institutions & humqn Feedback between
Restoration |Judgments determining value perception
(the use of) services anduse of eco-
system services

Ecosystems & Biodiversity

ngphysical ' (Y

lor process : (eg. slow
!

" (eg. vegetation) water
coveror Net passage,

' erimary biomass)

:-Productiwty

I Structure | [Function® @

V

Service
(eqg. flood-
protection,

*) subset of biophysical structure or
process providing the service
(or *Service Providing Unt™ (SPU))

1) Tre use I Senvices LSS 8MeS Pe Oe, g DOOMHSES Srutures 50 Sroceeses.

oS 3™ SENVE mEEarTerTs SFOUD Bl Tese feegiaX-iooes MO scmautt
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Human wellbeing
(socio-cultural context)

Benefit(s)
(contribution
to heatth, (econ) Value
safety, etc) (eg. WTP for
protection
or products)




Concepts — TEEB

Results of TEEB

Example tropical forests — assessment of ecosystem services

Ecosystem services
Food, fibres, fuelwood
(provisioning services)

Climate regulation

Water regulation
(flood protection)

Drinking water provision

Pollination services

TER % MARTIN-LUTHER-UNIVERSITAT
f ®  HALLE-WITTENBERG

Value in USD /ha*a
timber 560, fuelwood 61,
non-timber products 41-70
Lescuyer (2007)

842 — 2.265 Lescuyer (2007)
24 Yaron (2001)

968 Van Beukering et al. (2003)
62 Priess et al. (2007)



Concepts — TEEB — > >
But — discrepancies and

Results of TEEB scale reference —
Example tropical forests\.which decisions will be changed?
——
Ecosystem services Valuein USD /ha* a
" Food, fibres, fuelwood Omber 560, fuelwood 61,
(provisioning services) non-timber products 41-70
®) Lescuyer (2007)
= Climate regulation o 842 — 2.265 Lescuyer (2007)

= Water regula
(flood protegs

24 Yaron (2001)

= Drinking wa o~ vision 968 Van Beukering et al. (2003)
2S 62 Priess et al. (2007)

= Pollination s€rvi
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Concepts — The CICES cascade

f Supporting or

intermediate services

Biophysical
structure or
process
(e.g. woodland
habitat or net
primary
productivity)

T\

Function

Final services

(e.g.flood
protection, or
harvestable
products)

Goods and Benefits

The ‘production

boundary’

(e.g. contribution to
aspects of well-being
suchas health and
safety)

| MARTIN-LUTH ER-UNIVERSITAT
HALLE-WITTENBERG

Value

(e.g. willingness topay
forwoodland

protection or for more
woodland, or

harvestable products)

Potschin and Haynes-Young 2012 + follow up



Landscape Planning
(biotic, abiotic, ecosystems, landscapes) & Development

Pattern and Processes

Functions
(intrinsic, extrinsic, on- / off-site)

state
-- Services (given socio-ecological context)

impact

Human well-being / Benefits, Trade-offs

Social-economic Values

motivation?

A

relevance?

+
|
I
|
I
I
I
I
I
I
I
I
I
I
|
I
|
I
|
I
I
I
I
I
I
I
I

+ perception?

Use and / or Protection

Ldrivers & pressures” — — — — — — — — ESHEISTEENNS  |Individugls - —-—-—— — — (decision alternatives, decision

needs)

o inancial power
responsiblities /

liabilities? decision making
authority

MARTIN-LUTHER-UNIVERSITAT
HALLE-WITTENBERG Adjusted according to Potschin and Haynes-Young, 2012, Furst et al. Subm.




Concepts — The IPBES Framework

Good quality of life
Human wellbeing

Living in harmony with nature

and services
(Provisioning,
regulating, cultural)

Institutions and governance
and other indirect drivers

Living-well in balance and harmony with A N
Mother Earth N
Ability to achieve a life that people value i.a. food, water, energy and \
livelihood security; health, social relationships, equity, spirituality, \
cultural identity
\
o \
H A\
Nature’s Anthropogenic assets Direct drivers
contributions to Built, human, social, financial Natural drivers
people

Ecosystem goods Y Anthr?pogemc

drivers

Habitat conversion,
= exploitation, climate
change, pollution,

Biodiversity and ecosystems

Mother Earth
Systems of life

Evolution, biocultural diversity
Non-living natural resources

Intrinsic values

Socio-politic, economic, technological, P G
Nature’s gifts cultural
Nature

Changing over time
Baseline-Trends-Scenarios

MARTIN-LUTHER-UNIVERSITAT

HALLE-WITTENBERG

Interacting across spatial scales

Global

National

Local

IPBES scope
I

IPBES level of resolution



The concepts — a comparison

MEA (2005) Global History & current Little High
situation
TEEB (2010) Global and Current situation & Partially High
regional development
IPBES (2012  Global and Scenarios From top down Extremely High
ff.) regional

/=" MARTIN-LUTHER-UNIVERSITAT
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Working task for you!

Which are the key ecosystem services in Thbilisi?

Which indicators would you suggest for them

How would you integrate the landscape scale?

/- MARTIN-LUTHER-UNIVERSITAT
% HALLE-WITTENBERG







ES valuation, assessment and mapping — an integrated approach

vizualisation

cellular automaton multicriteria evaluation

spatial changes

restrictions impact factors

regional conditions sectoral information /
(environment, socio-economy) (forestinventory, agricultural statistics....)

geographical information system 4/

GISCAME (Furst et al., 2010 a, b)

4 | MARTIN-LUTHER-UNIVERSITAT
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ES valuation, assessment and mapping — an integrated approach

vizualisation

cellular automaton multicriteria evaluation

spatial changes

restrictions impact factors

regional conditions sectoral information /
(environment, socio-economy) (forestinventory, agricultural statistics....)

geographical information system 4/

GISCAME (Furst et al., 2010 a, b)

4 | MARTIN-LUTHER-UNIVERSITAT
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ES evaluation — how to?

Cost-utility analysis (quantitative and qualitative aspects)

Iltem to be assessed Concerned actors
(planning alternatives) (laymen, stakeholders

Land use type / land use pattern (Cultural / social) Value system

Experts fOF tranisation

Evaluation rules (qualitative / quantitative)

Experts fOF tranlsation

Evaluation result Value(s)
(utility, monetary, non-monetary, other)

& MARTIN-LUTHER-UNIVERSITAT
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______________________________________________________________________________________

model coupling: impact
assessment at different time slots

landscape metrics regulations & restrictions
A

[ [ LR
Y
Wi
Wi

environmental param teLs

|
I
I
i
i i
| |
I I
I I
L

T - user [

i case studies | i
I e Lttt T e
| literature references | ¢ | expertknowledge |
, pertknowledge |
R S RN =) { o] = f S v S S i ELI

EUROPEAN LAND-USE =
INSTITUTE ~SS



______________________________________________________________________________________

model coupling: impact
assessment at different time slots

landscape metrics regulations & restrictions
A

[ [ LR
Y
Wi
Wi

environmental param teLs

land use type 1

land use type 1

|
I
I
i
i i
| |
I I
I I
L

i

|

I

U e (. _
i I .

| ! case studies

i

N . lerswercferences | oxpert . L. Zetiovieee | I ELI &
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Example GISCAME

ausblenden thetical Eco\qgical aiorespgrce CC Mitigation

= —— functioning  Economic provision (drought,
E weiter jon,  (species, wealth (biomass, erosion,
1 = c = ) structures) (income, work)  food) flooding)
£ 2 B | 13 100 13 1
o |B £ |2 3 |E
= |= s = 2|3 46 85 29 38
g (5 |5 |B z 7 % 0 5]
g |2 ; E 2 38 2 0
Mess-und £ E Hafen 0 59 1 7
N 2 E|E 2
modellierte z |8 — i Flughafen 3 2 5 5 2
Werte urban fabric _ h i wrban fabric 2 7 24 80 0 2
prme strial or commercial units 7 ial or reial units E 0 ] 28 13 17
o3 ral hetworks and asso = oad and rail networks and asso 0 0 0 2 0
5 i ort areas
N 2 Rirports 5 &7 47 2 % &
L o sies =T 125 J26 Jo0 T [Wineral ion sites 45 58 28 38 9 3
— Multikriterielle e Dump s 1 s P b - oy
reen urban areas 5 |5 3 __ .
\ Statistisch 7 Analyse als Sport and leisure facilities A port and leisure facilities i 66 [ s 29” S
atistische Methode zur Non-irrigated arable land YR gated arable ::'I"" - 71 55 80 2 36 53
Indikator- N Punktevergabe e T — T S r s = X «< >
werte durch Stakeholder Fruit trees and berry 4 |7 ig ii g? gg 7215“ ;g
Pastures 7545 |74
o ~ und Experten Annual crops iated with pen| 7.4 [46 |5 I — 100 a 9 43 97 100
Agro-forestry areas 7.3 [3. orm "
S - — o Broad-leaved forest 59087 (97 L I L2 L 78 47 9¢ 20
N 7 Coniferous forest T3 97 % 100 46 100% 100
Mixed forest 0390 [95 |0 - —_— Grinland 76 45 ol 34 60% 54
L atural o  ATRETMLY buurs and Moorheide 80 74 8 2 12 &
Transit hrub 82 65 |77 |7 Transitiona Wald-Strauch 78 66 88 0 44 80
[Water bodies 79 Water bodies [20]

Bundling of statistical, Normalization of the indicator / Weighting of the criteria
modelled, published data criteria values — basis for and transfer into final
A developing the ranking / transfer  ranking (step size 1, 5, or
on the relative scale 10) with final validation by
expert knowledge

Interface participation

Koschke et al. 2011; Furst et al., 2012; in press EL'

EUROPEAN LAND-USE ‘>\
INSTITUTE s



Example GISCAME

ausblenden
3 weiter
/ 2| |2
g |2 E H
Mess-und = |3 5 =
N 3 E 5 lafen
modellierte z |8 — m— I Flughafen
urban fabric [ ¢ urban fabric_
Werte urban fabric X] f urban fabric_
g strial or commercial units 7 or ¢ reial units
nd rail networks and asso 3 oad and rail networks and asso
2 1 ort areas
AN s o7 107 18 Joa & [Airports
= Multikriterielle fon sites a0 %’.‘fﬂ'nes —
reen urban areas 5 |5 reen urban areas __
s A Analyse als Sport and leisure facilities 7 |4 port and leisure facilities
% Statistische Methode zur Non-irrigated arable land 4 5 gated arable land
Indikator- ) - imigated land > T4 irrigated land
s Punktevergabe Vineyards SRS X
werte Fruit trees and berry 4 |7
durch Stakeholder e A FERT
und Experten Annual crops with per| 7.4 [46 |5 I —_
o M Agro-forestry areas 7.3 [3. —_
NS - — o Broad-leaved forest 59087 (97 norh I
N 7’ Coniferous forest 737
Mixed forest 93 (9.0 [95 |9 - Granland
Natural 5866 53 |7. Natural Moorhsid
~ Moors and 77172 179 I8 Woors and loorheide
Transiti hrub 82665 |77 |7 i 2 Wald-Strauch
[Water bodies 79 Water bodies [20]

thetical  Ecological Bioresource CC Mitigation
functioning  Economic provision (drought,
jon,  (species, wealth (biomass, erosion,
) structures) (income, work)  food) flooding)

13 100 13 11

46 85 29 38

7 9% 0 13
2 38 2 0

0 59 1 17

3 2 61 5 12

21 7 24 &0 0 21
28 0 8 28 13 17
0 0 0 25 0 0
53 67 47 22 26 63
45 58 28 38 9 35
49 44 67 39 71 39
73 66 72 35 29 31
71 55 80 32 36+ 53
76 45 &l 34 [ 54
25 25 25 25 25¢ 25
49 44 67 39 71k 39

100 a1 9% 43 ar* 100
a7 77 78 47 9g* 90

97 95 100 46 100* 100
76 45 &1 34 60% 54
80 74 82 23 12 87

44

Bundling of statistical, Normalization of the indicator / Weighting of the criteria

modelled, published data

A developing the ranking / transfer

| Interface participation |

Koschke et al. 2011; Furst et al., 2012; in press

criteria values — basis for

on the relative scale

and transfer into final
ranking (step size 1, 5, or
10) with final validation by
expert knowledge

ELI

EUROPEAN LAND-USE ‘\\

INSTITUTE



Example GISCAME

iterative evaluation x scientist “ Splanning actors
L EROGOOON
Y Y h 4 Yy

0 fegion-specific land use type /  identification selection, approval
ecosystem service portfolio
v 7 3
(i) indicator set | proposition feed-back, approval
I 7 v :
(iii) value matrix | proposition, validation feed-back

. roposition, validation feed-back
) | i ] ; Prop

i:ell environment & attributes

(v) time slots / JJ proposition, validation specification, feed-back
L2 time windows
V1) ﬁ‘[ f////Pf;é’”@f Evalidation use

upscaling & evaluation ¢

Furst et al., 2012
ELI

EUROPEAN LAND-USE ‘>\
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Example GISCAME

ausblenden thetical  Ecological Bioresource CC Mitigation
= —— functioning  Economic provision (drought,
E weiter jon,  (species, wealth (biomass, erosion,
1 = c = ) structures) (income, work)  food) flooding)
£ 2 B | 13 100 13 1
o |2 ElF] z |g
= |= s = 2|3 46 85 29 38
512 |5 (s |E z 7 % 0 fE]
g |2 ; E 2 3 H 0
Mess-und £ E Hafen 0 59 1 7
N 5 E|E H
modellierte Z |8 T i Flughafen 3 2 81 5 12
Werte urban fabric _ h i urban fabiic 2 7 24 a0 0 2
— strial or commercial units 7 ial or ¢ rcial units 28 0 8 28 13 17
nd rail networks and asso. = oad and rail networks and asso 0 0 0 2 0
5 i ort areas
N 2 Rirports 5 &7 47 2 % &
L o sies =T 125 J26 Jo0 T [Wineral ion sites 45 58 28 38 9 3
— Multikriterielle e Dump s 1 s P b - oy
reen urban areas & |5 . — o
\ Statistisch 7 Analyse als Sport and leisure facilities A port and leisure facilities i 66 [ 35 29” S
atistische Methode zur Non-irrigated arable land YR gated arable ::'I"" - 71 55 80 2 36 53
Indikator- N Punktevergabe e T — EH[A S r s = X «< >
werte durch Stakeholder Fruit trees and berry 4 |7 ig ii g? gg 7215“ ;g
Pastures 7545 |74
o ~ und Experten Annual crops iated with pen| 7.4 [46 |5 I — 100 a 9 43 97 100
Agro-forestry areas 7.3 [3. orm :
NS - — o Broad-leaved forest 59087 (97 L I L2 L 78 47 9¢ 20
N 7 Coniferous forest T3 97 % 100 4% 100% 100
Wixed forest 0390 [95 |0 - — Grinland 76 45 ol 34 0% 54
L atural o  ATRETMLY buurs and Moorheide 80 74 8 2 12 87
Transit hrub 82 65 |77 |7 Transitiona Wald-Strauch 78 66 88 0 44 80
[Water bodies 79 Water bodies [20]

Bundling of statistical, Normalization of the indicator / Weighting of the criteria
modelled, published data criteria values — basis for and transfer into final
A developing the ranking / transfer  ranking (step size 1, 5, or
on the relative scale 10) with final validation by
expert knowledge

Interface participation

Koschke et al. 2011; Furst et al., 2013; in press EL'
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Example GISCAME

iterative evaluation

x scientist “ Splanning actors

L _EOOOON
Y h 4 Y Yy |

region-specific land use type /

;idenﬁﬁcaﬁon

selection, approval

(0 ecosystem service portfolio
(if) indicator set | proposition feed-back, approval
I I 7 v :
(iii) value matrix | proposition, validation feed-back
proposition, validation feed-back

[ ]

(v) b- time slots / J_I
Lenars time windows

i:ell environment & attributes

| proposition, validation

specification, feed-back

upscaling & evaluation @ 7

mrvice |

rice 2

validation

use

First et al., 2012

ELI
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Example GISCAME

Koschke et al. (2010), Burkhard et al. (2009), Costanza (1997), Daily (1997), de Groot et al. (2010), MEA (2005), Pérez-Soba et al. (2009)

Ecosystem Description Criteria Indicators
services
Climate Contribution of the land-use Water balance regulation e Water retention capacity [m? * ha™] Run-off coefficient [¥],
change type to the reduction / Contribution to local climate soil sealing [%]
mitigation mitigation of Climate Change regulation Albedo [%]
driven risks such as water Contribution to global C-Sequestration: Storage of C in soil and biomass [kg C ha™ ]
erosion, drought and flooding climate regulation e C-factor (USLE)
Soil erosion protection
Ecological Contribution of the land-use Biological diversity e Composition of flora and fauna communities in relation to the
integrity type to the ecological Functioning of matter and potential natural communities

functioning water cycles e N- and P export with seepage water [kg N/P * ha™]
Capacity for biological e Ground water recharge [m® * ha™'], evapotranspiration
regulation e Number of / number of habitats for pest control species
Bio-resource Contribution of the land-use Production of plant biomass e Food and fodder from plants [t * ha-* *a™]
provision type to the production of bio- Production of bio-resources e Food from livestock [t * ha-! *a™]
resources (biomass and food) from livestock e Biomass for industrial use / processing [t * ha-* *a™]
e Biomass for energy production [t * ha-! *a™]
Human health  Contribution of the land-use Regulation of air quality e Cool air production [m3* ha™ * h']
and well-being | type to the provision of Regulation of water quality e Leaf area index (LAl => combing out of dust emissions)
essential resources (water, e N-export with seepage water [kg N ha™ * a™]
fresh air)
Aesthetical Contribution of the land-use Natural-aesthetical value e Number of visitors
value type to the attractiveness of the Recreation potential e Expert opinion / regional preferences
landscape
Regional Contribution of the land-use to Return from land-based e Return from selling products from primary production [€ * ha™
economy private and public income production *alor[€* t1*hat*al]
Contribution to private e Average per capita income [€ * a™']
income and economic wealth e  Average tax revenue per capita [€ * a™]
Contribution to regional tax e Number of inhabitants per hectare
revenue e Average tax revenue from industry / commerce [€ * a'l]
Contribution to job provision ‘=g I |
e b §

EUROPEAN LAND-USE ‘>\
INSTITUTE s



Example GISCAME

ausblenden thetical  Ecological Bioresource CC Mitigation
= —— functioning  Economic provision (drought,
E weiter jon,  (species, wealth (biomass, erosion,
1 = c = ) structures) (income, work)  food) flooding)
£ 2 B | 13 100 13 1
o |2 ElF] z |g
= |= s = 2|3 46 85 29 38
512 |5 (s |E z 7 % 0 fE]
g |2 ; E 2 3 H 0
Mess-und £ E Hafen 0 59 1 7
N 5 E|E H
modellierte Z |8 T i Flughafen 3 2 81 5 12
Werte urban fabric _ h i urban fabiic 2 7 24 a0 0 2
— strial or commercial units 7 ial or ¢ rcial units 28 0 8 28 13 17
nd rail networks and asso. = oad and rail networks and asso 0 0 0 2 0
5 i ort areas
N 2 Rirports 5 &7 47 2 % &
L o sies =T 125 J26 Jo0 T [Wineral ion sites 45 58 28 38 9 3
— Multikriterielle e Dump s 1 s P b - oy
reen urban areas & |5 . — o
\ Statistisch 7 Analyse als Sport and leisure facilities A port and leisure facilities i 66 [ 35 29” S
atistische Methode zur Non-irrigated arable land YR gated arable ::'I"" - 71 55 80 2 36 53
Indikator- N Punktevergabe e T — EH[A S r s = X «< >
werte durch Stakeholder Fruit trees and berry 4 |7 ig ii g? gg 7215“ ;g
Pastures 7545 |74
o ~ und Experten Annual crops iated with pen| 7.4 [46 |5 I — 100 a 9 43 97 100
Agro-forestry areas 7.3 [3. orm :
NS - — o Broad-leaved forest 59087 (97 L I L2 L 78 47 9¢ 20
N 7 Coniferous forest T3 97 % 100 4% 100% 100
Wixed forest 0390 [95 |0 - — Grinland 76 45 ol 34 0% 54
L atural o  ATRETMLY buurs and Moorheide 80 74 8 2 12 87
Transit hrub 82 65 |77 |7 Transitiona Wald-Strauch 78 66 88 0 44 80
[Water bodies 79 Water bodies [20]

Bundling of statistical, Normalization of the indicator / Weighting of the criteria
modelled, published data criteria values — basis for and transfer into final
A developing the ranking / transfer  ranking (step size 1, 5, or
on the relative scale 10) with final validation by
expert knowledge

Interface participation

Koschke et al. 2011; Furst et al., 2013; in press EL'
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Example GISCAME

. . =
example : provision of bio-resources
r—w\l ] value land cover class mixed fnresE,
e e end-correction /confirmation ofthe ranking by the
: study participants

Oak-Scots pine mixed forests

20 adjustedclass values
(scale0—100)

9 9 first feed-back round study patticipants — adjustment of
: the values to step size of 5on scale 0- 100

Oak-Scots pine mixed forests
lorm =18 normalized class values
(with |, = 0and | ., = 650)

normalization to | — Lin
— [ *100

o o relative scale 0- 100 lnorm =

Imax - Irr1in

other
(pasture,

timber

] (t/ ha: fruit/ wine / crops grassland

Oak-Scots pine mixed forests ' '

2115t ha s, (age 100, Veﬂ?t::;es (k?fﬁi'i’s) gardening /
JO vieldclass?2) landscaping)

(t/ ha)
statistical data (statistical office Saxony, forest growth and yield tables (Anonymous, 1990)) First et al., 2012E LI a

EUROPEAN LAND-USE g _
INSTITUTE S



Example GISCAME

anUanal ) Bar o quiin £
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e
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=

-

ELI

EUROPEAN LAND-USE

Koschke et al., 2012; 2013

anuasal ¥R Bar ) quyiay £

i pasEQ-ILE] e smay) o

AEInaporg =
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uonesyundioea

uonEmEn (20Ue R v

([eqo(E) uone el ojr W) «
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TQUILL PO
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CLC-classes

Contimious urban fabric
Discontmuous urban fabric

Industrial or commercial units, ports
Foad and rail, construcion sites

Mineral extraction sites

Dump sites

Urban green sportleisuwre facilites
MWorHitigated erable land

Fruit rees and berry plantations

Pasturss

Complex cultivation paterns

Lana princip. oco. oy agricllne

Broadleaved forest
Coniferous forest
Mixedforest

MNatural grasslands

Moors, heathland, irland marshes
Transtional wood and-shrub

Water courses, water bodies
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Example GISCAME

anUanal ) Bar o quiin £

‘1 posegpue| wogy swmayy

Awiaaporg 5
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uoraaold o Eos (108 e

uonporundioimag

uoneE g (3R eI AN w

(o) uonemBal oE D

(oo uonem2al ojR W -

Apenboam go uone ey e

IDGUIL P00,

190G PUR PO0] —

MREBEE
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=
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]

g

=
W

e
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=
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Koschke et al., 2012; 2013
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CLC-classes

Contimious urban fabric
Discontmuous urban fabric

Industrial or commercial units, ports
Foad and rail, construcion sites

Mineral extraction sites

Dump sites

Urban green sportleisuwre facilites
Worditrigated arable land

Fruit rees and berry plantations

Pasturss

Complex cultivation patterns

Lana princip. oco. oy agricllne

Broadleaved forest
Coniferous forest
Mixedforest

MNatural grasslands

Moors, heathland, irland marshes
Transtional wood and-shrub

Water courses, water bodies
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Example GISCAME

?

Il knowledge gaps

= How to fi

based assessment

Expert

anUanal ) Bar o quiin £

‘1 posegpue| wogy swmayy

Awiaaporg 5

anaEey =

WELINOT0 PLUE U0 EIII8A] o
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It transfer

Benef

uonasiold uoiEom (109 e

uonesyundioea

tonemSnd (BoUREgIae M o

([eqo(E) uone el ojr W) «

([Eao() uoneEal oRu) -

Apenb 1w jo uongeBoy] e

TQUILL PO

TG PUR P00 —

CLC-classes

Contimious urban fabric

Discontinuous urban fabric

Industrial or commercial units, ports
Foad and rail, construcion sites

Mineral extraction sites

Dump sites

Utban zreen sportleisure facilites [

Worditrigated arable land
Fruit rees and berry plantations

Pasturss

Complex cultivation patterns

Lana princip. oco. oy agricllne

Broadleaved forest
Coniferous forest
Mixedforest

MNatural grasslands

Moors, heathland, irland marshes
Transtional wood and-shrub

Water courses, water bodies

ELI

EUROPEAN LAND-USE

Koschke et al., 2012; 2013
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Example GISCAME

* How to fill knowledge gaps?

Benefit transfer

Retums from lanc-hased pr.
Contrib, to reg, tax revenue

L Regulation of air quality
Biodiversity

w2 limate regulation (global)

@ Recreation and e otourism

4= Climate regulation (local)
o Wfater(halance) regulation
o2 Boil erosion protection

= Food and Qber
ta Waond Timber
= Water purification

"Z' Agsthelic
.
o
b
=
aa

CLC-classes

= Food and fiber

Expert-based assessment

2 Woood Timber

e Climate regulation (global)
-+ Water purification

L Regulation of air quality
+ Climate regulation (Tocal)
= Water(balance) regulation
wo Boil erosion protection

w Recreation and ecolourism

Biodiversity
t= Retums from land-based pr

= Aesthetic

Pt
=t

= Contrib. to reg, Lag revenue

50
13

el
I
H

Contimious urban fabric 10 Z!.D
Discontinuous urban fabric 17 iﬁ%
Industrial or commercial units, ports 20

Foad and rail, construcion sites
Mineral extraction sites
Dump sites

uangreen, ponleisre naciites Transfer of results from other model regions

Worditrigated arable land
L omblen s o phon (literature analysis, look-up tables)
Complex cultivation patterns
Landa princip. occ. oy agrcline
Broadleaved forest

Coniferous forest

Mixedforest

MNatural grasslands

Moors, heathland, irland marshes
Transitional wood and-shrub
Water courses, water bodies

T0

25

Assessment with experts from

Regional planning and from
different land-use sectors

(Delphi design)

63

0

T0 73 80

2 0 5

Koschke et al., 2012; 2013

ELI
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Example GISCAME

Simulation | AddOn Iml Import | Help

. LUT et EMLC [=] | LUF Set:| 14ED =

Evaluation matrix LUC/LCC

) land use type (LUT) | @ land use function (LUF) | time axisi —standari— [ | | envirenmental influences:lzm | prosximity EFFF_H:I::IZE ‘

parametear
function

|save||save as”save as time EDCiS” delete|

|Provsoro‘ffmdardfher

|Pn:w ision of biomass

|50 Erosion protection

|Dn:\.1g|'t risk regulation

|Emogc:a ntegrity

|Fm-d reguiation

Returns from kand-ba:

£

Vary loose urb. fab.

Fallow land, ruderal areas

Hedges, tree rows

NN

DN

N

NN

OB

RN

Provision of food and fiber Provision of biomass Scil erosion protection Drought risk regulation Ecological integrity

Flood regulation

Returns from land-based production

a

Hop

Bare rock

Sand

Bridges
Greshouses

Urban open space, |eisure faci

Grassland [Pastures)

NN

NN

FEEEEEEO

NN

Provision of food and fiber Provision of biomass Soil erosion protection Drought risk regulation Ecological integrity

]

Flood regulation

NN

Returns from land-based production

Beech, mix. decid. forest =20%

Oak, mix. decid. forest >20%
Oak, mix. conif. forest >20%

Oak, pure stand

NN




______________________________________________________________________________________

model coupling: impact
assessment at different time slots

landscape metrics regulations & restrictions
A

[ [ LR
Y
Wi
Wi

environmental param teLs
==

|
I
I
i
i i
| |
I I
I I
L

I
! case studies

i
I
]
]
oo - -
i
I
]
i

T N e | Sy | eveniovews | | j ELI ~
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Example GISCAME

CLC 2006

e e

Re-clustering | gijemeroby-Groups All classes (25) 16 Diversity-Groups
of LC classes J v ¥
LM SHAPE PD SHDI

- — =

Quantitative | \pp-tM1
LM-values 10| -10 |-10| 5 | ©

Connection ‘10| -5 | -5 | 0 | +5
matrices -10 | -5 0 +5 | +10

++

Qualitative values 5| 0 | +5 | +5 |+10
(-10 to +10) 4 0 | #5 |+10|+10 | +10
Correction l' Final value of
a of basic Basic assessment 4 | LM-assessment |mp landscape
assessment aesthetics
Value range 0 to 100 -10to + 10 0to 100

‘ ) Frank et al., 2013
| MARTIN-LUTHER-UNIVERSITAT

HALLE-WITTENBERG



Example GISCAME

Landscape CAl of "natural" Patches (Buffer 100 m) [%]
fragmentation 0-5 >5-10 | >10-15]1>15-20 >20
0-1 -10 -10 -10 - 0
>1-25 -10 -5 -5 0 5
Mer [km?][>25-5] -10 5 0 5 10 Core area index S
>5-10 -5 0 5 5 10 fragmentation
>10 0 5 10 10 10 Effectsi\ifemesh
Hab. connect. (9%4) Bewertung Costdistance- Habitat _
0-5 I -10 analysis connectivity Ei(:lct,cle%gr;:;l
10-15 0 >- Landscape
15-20 5 - diversity
> 20 10
Landscape SHAPE () - - -
diversity <0,5 >0,5-1 | >1-10 [>10-100| >100
<0,5 -10 -10 -10 -9 0
>0,5-1 -10 -5 -5 0 5
SHDI() | >1-1,25 -10 -9 0 5 10
>1,25-15 -9 0 9 5 10
>15 0 5 10 10 10
1. pre-calculation with FRAGSTATS (regionally typical 2. Integration by ,ecological connection
value ranges); separation into subranges related to matrices®

gualitative reduction / increase of the service ELI

Frank et al_, 2012 EUROPEAN LAND-USE g _

INSTITUTE



Example GISCAME

Landscape CAl of "natural" Patches (Buffer 100 m) [%]
fragmentation 0-5 >5-10 | >10-15|>15-20 >20
0-1 -10 -10 -10 -5 0
>1-25[ -10 -5 5 0 5 o ol g
Mer [kM?]| >2,5-5 -10 -5 0 <) 10
=>5-10 -5 0 5 5 10 Zi Mitigation Aesthetical
(drought, value
=10 0 5 10 10 10 erosiorn, (recreation,
flooding) tourism)
Hab. connect. (%) Bewertung
0-5 -10
5-10 -5
10-15 0
15 - 20 5 E'lilIlr'ES!Ill__II'CE Ecnlqgin:_al
> 20 10 v racoee
food) structures)
Landscape SHAPE () |
diversity <0,5 >05-1 | >1-10 |>10—100| >1{ Econamic
<0,5 -10 -10 -10 -5 0 (income, werk)
>0,5-1 -10 -9 -5 0 3
SHDI() | >1-1,25 -10 -9 0 5 10
>1,25-15 -5 0 ) 5 10
>15 0 5 10 10 10
1. pre-calculation with FRAGSTATS (regionally typical 3. Qualitative reduction / increase of the
value ranges); separation into subranges related to service (+ / - 30 value points max.)
gualitative reduction / increase of the service ELI

Frank et al., 2012 EUROPEAN LAND-USE e
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Example GISCAME

® Validation / further refining for aesthetics

Frank et al., 2013

Survey with 153 stakeholders to
compare outcomes based on
GISCAME and visual
assessment of photos, satellite
photos and maps
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Example GISCAME

Assessment bias (subjective criteria) became smaller the more abstract

(photo <& map) landscape was presented (=> common understanding of

which pattern is ,attractive®)

Professional background
(laymen — stakeholders —
planning experts) had an
Influence, but not so much

criteria such as age or gender.

Photographs

Satellite Pictures
L ]

L L] . L]
T T T T T T T T T

Land Cover Maps

uswAen

IIIIIIIII

N N W + (8] - N W 4+ (8,
| | | | 1 1 Il 1 1 1

sIaployayels

spadx3

. * .
12 3 4567 89

T T T T T T T T T
12 3 4567 89
Landscape Type Number

12 3 45 67 89

Visual assessment and landscape metrics based assessment were

correlated (with some interpretation problems)

Frank et al., 2013
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