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- JRC Introduction on the work of RWER unit on /‘/Q"S

EURDPEAN GOMMISSION ecosystem service: the rationale e

Demand by policy makers to think about the economic benefits that
humans derive from ecosystem services and biodiversity (ES)

Little evidence of the spatially explicit estimation of ecosystem
services and of the flow of benefits to near and distant human
populations, neither in Europe, nor elsewhere

Spatial assessment of Europe’s ecosystem services and biodiversity
1. Mapping the provision of ecosystem services

2. Analysis of spatial changes in ecosystem services and biodiversity
as a function of drivers and pressures

3. Economical valuation of ecosystem services and biodiversity

B JRC The ongoing work of JRC-RWER on ALK
EURDPEAN CONMISSON ecosystem services =

European Atlas of Ecosystem Services

— Spatial assessments for evidence based decision making
(PRESS WP2 and 3)

» The spatial distribution of ecosystem services in
biophyiscal units
» The spatial distribution of received benefits and values

— Ensure consistency of multi-scale mapping of ecosystem
services from local to continental scales and across

countries (PRESS WP1)



HJRC Comparison of classifications of ecosystem /‘fQ”S
EUROPEAN COMMISSION services b

- - Provisioning Food Hunting prays
Main service-types Food gathering
PROVISIONING SERVICES Fishing

Seafood
Food {e.g. fish, game. fruit) Livestock
- N P N Agricult
2 Water (e.g. for drinking, imrigation, cooling) griculture
= e < Aquiculture
3 Raw materials (e.g. fiber. timber, fuel wood. fodder, fertilizer) Materials Fresh water
B B Salt works
4 Genetic resources (e.g. for crop improvement and medicinal purposes) Construction materials ("Arids")
5 Medicinal resources (e.g. biochemical products, models & test organisms) Fiber crops
Tree plantati ons

6 ‘Ornamental resources (e o artisan work, decorative plants. pet animals. fashio Forest related Timber

REGULATING SERVICES D JFuetlwood

o
Air quality regulation (e.g. capturing (fine)dust, chemicals, etc ) Pines
Plant - related Genetic resources
Climate regulation (incl. C-sequestration. influence of vegetation on rainfall, e ¢ resou
= Medicinal & cosmetic plants
Moderation of extreme events (e.g. storm protection and floed prevention) Physical support Communication
Housing
Re; 2 @inage. irrigation and drought preven Cultural Amenity Recreation

Waste treatment (especially water pusification) D Tourism/Ecotourism

Landscape beauty
Erosion prevention Identity Sens e of place

Cultural heritage

Maintenance of soil fertility (incl. soil formation) Religious / spiritual

Pollination Didactic Education / interpretation
Scientific research

Biological control (e.g. seed disperzal. pest and disease control) Traditional Ecological Knowledge

HABITAT SERVICES Regulating Cycling Soil retention & Erosion control
Hydrological regulation

Maintenance of life cycles of migratory species (incl. nursery service) Saline equilibrium

Pollination for useful plants

Maintenance of genetic diversity (especially gene pacl protection) Climate reguintion

CULTURAL SERVICES Sink Soil purification
. - Was ent
Aesthetic information
Opportunities for recreation & tourism Prevention
Pest prevention
Inspiration for culture, art and design Invasive species prevention
Spir - Air quality
piritual experience -
Refugium Habitat maintenance
Information for cognitive development Breeding Food web maintenance
Nursery
EURDPEAN COMMISSION .....,..._..""""" and
Ecosystem services in EU-27 Step 1. Geographical, political

and administrative
specification (scale, units,...)

—— - - Step 2. Identification and

Provisioning Regulating Habitat Cultural + assessment of ecosystem
services services services services services in bio-physical terms
Cost-based Damage-based - Step 3. Valuation in monetary

approaches approaches terms
Determining the total economic value of Sten 4. A i i
ecosystem services (calculate TEV) «--- €p 4. Aggregation an
comparison

- o of the different values
Determining how policies alter ecosystem
services (scenario analysis)

Determining how the changes in
ecosystem services are distributed
(trade-off analysis)

Adapted from EEA 2010



- JRC The features of the study: the scale ’LQ’S

EUROPEAN COMMISSION =T

EU scale perspective: ecosystem services can be
identified differently according to the scale that is
adopted

Different policy questions arise at different
administrative levels and different stakeholders
correspond to each level: at EU level we aim at
creating a tool for environmental policy directions and
not for environmental management

For the purpose of EU reporting we must chose
databases and data sources which have a systematic
and consistent coverage of the European community

-JRC What the EU scale implies /LQ’S

s
EURDOPEAN COMMISSION rirremcs ek

At EU scale most regulating ecosystem services have
to be modelled: it would not be possible the direct
observation/measurement of land function indicators

The JRC IES RWER unit built a model on nitrogen
and phosphorus retention (GREEN): we use the
output of this model to estimate the physical
components of the water purification service



- JRC The pilot case study: the Mediterranean region’\/Q’S

EUROPEAN COMMISSION

e e
by

9

In order to test the feasibility of the valuation of ecosystem

services a pilot study is undertaken

The Mediterranean Biogegraphical Region is the area chosen
for the application

Based on the main characteristics of the area some ecosystem
services are identified in order to be valued

The purpose of the case study is to test the feasibility of the
approach, to enhance methods and techniques, to finalise a
procedure applicable for the whole EU to all ecosystem

services

B JRC

EURDOPEAN COMMISSION

The ecosystem service ‘cascade’ framework .. =

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

AN

by

10

Waste treatment: water purification

Function
(e.g. slow

passage of

0

water, or
biomass)

Limit pressures via policy
action?

X Pressures

A
Clean water
Nitrogen
retention by
Service rvers
(e.g. flood
protection, or Benefit (
harvestable (e.g. willingness to
products) pay for woodland

protection or for
more woodland, or
harvestable

adapted from Haines-Young, R. & Potschin, M.



- JRC LEAC framework ’\/Q’S

EURDPEAN COMMISSION nvirgamas aod
Sty
Accounts by SNA sector moites:
Accounts by ecosystem asset types WA, SUT. PIOT, Hybrid accounts
g
>
H be *\
Regulating and Socio-cultural | |l Use of Regulating and Socio-cultural Ecosystem
£ tand Funcions accounts (na) cosystem Senices (oules, . or 41128 O Reauatng and Soco culura Ecosysten
g ha*Person*Time*EP points) - C. P
3
\ Provionning Ecosystem Services. Provisionning Ecosystem Services (ha,
b (na. tons, m3. joues) Jou
[ ]
T ‘|
i
+ od
Land Use Accounts for provisionning| Consumption & Formation of land cover by sectors. =
- services (ha) 1 ‘and commodties (ha) g
al =
8
2 g
H et AssetAccoun (3. stkm o 4 Water Account (m3,fules) .
<) k @
g Land Cover Account & 3
g ha h ‘“ S
8 biomassiC or joules) foules) ]
& [N 2
NT <
fodiversity Rarefaction Account 2
- Biod ity Rarefaction A " Other consumption, emission of residuals. o
(ndex) s
L ] [} ('] 2
: ] | J]] ¢
v v L4
Ecosystem rating: Table of 3
Ecosystem rating: Ecosystom Ecosystem raling: Table Ecosystom rating: Table of Ecosystem Sifess
Distess Syndrome Ecosystom Stess Factors by 4= " Fotiors by sectors/actvitiesicommodies 3
Y 3 =3
4 t ? =
v L hd 8
Total Ecological Potental (weighted Protection and Management
E] K by € points) Management Expenditures, in ke 1 Expendtures, in ke
(8]
£ Ecosystem Capil Consumpion of Ecosystem Captal by
g EP points - distance to target J sectors/activities/commadities in EP points
2
g +
S| ecosystem Target vaiues, iner Mean standard unitary restoration
points Gost n constan kE by EP paints
a
N
&
Consumption of Ecosystem Capial Consumpton of Ecosystem Capital by actites & .
acosystom (<€) products (x€) ource
P —— [y ——e— Trom Weber 7008

10put 0 rating, rating_ @t
Valuation, pricing —
Bridging classiicaton  @——@

- JRC LEAC: ecosystem services

EURDOPEAN COMMISSION Prirpeecs and

Accounts by SNA sectors/activities/commodities:

Accounts by ecosystem asset types MFA, SUT, PIOT, Hybrid accounts, Expenditure
. accounts
-~ N

8 Ecosystem Services Value (k€) Use of Ecosystem Services, value in k€
o
>
e
8 , )

. Regulating anq Sac!o»cul(ural Use of Regulating and Socio-cultural Ecosystem
=] Land Functions accounts (ha) Ecosystem Services (joules, C, or . ) " PR, N
o ha*Person*Time*EP points) Services (joules, C, or ha*Person*Time*EP points)
= p
17
>
%]
8 Provionning Ecosystem Services Provisionning Ecosystem Services (ha, tons, m3,
L (ha, tons, m3, joules) joules)

| Land Use Accounts for provisionningJ | [Consumption & Formation of land cover by sectors

]

Source: EEA 2009



I JRC LEAC tables/1

EUROPEAN COMMISSION Jripemt ol

Land Use & Ecosystem Services, in physical units (...)

Water
Urban g bodies Sea

Marketed ecosystem services
Provisioning services/ Primary goods & energy
Recreational & Cultural / marketed services
Recreational & Cultural / non marketed services
Regulating ecosystem services

Ecosystem Services Value in k€

Water
Urban Yol bodies Sea Total

Marketed ecosystem services
Provisioning services/ Primary goods & energy
Recreational & Cultural / marketed services
Recreational & Cultural / non marketed services
Regulating ecosystem services

Source: EEA 2009

- JRC LEAC tables/2 v
EURDOPEAN COMMISSION It

Use of Land & Ecosystem Services, in physical units (tons of nitrogen retained)
A “B- o "D O =

F- *G - *O - Public | ... *T- *R- Final Tot
Agricultu | Mining | Manufacturi | Electricit | Water | Constructi | Trad | administration Househol Atts, consumpti | al
re, and ng Y, gas,.. supply; on e ds entertainm on
forestry quarryi sewerag activities ent and
and ng e forown | recreation
ISIC | fishing waste... use

Marketed ecosystem services
Provisioning services/ Primary goods & energy
Recreational & Cultural / marketed services
Recreational & Cultural / non marketed
services
Regulating ecosystem services

Use of Ecosystem Services, value in k€

“A- "B - “C- *D- “E- F- ] G- 0 - Public | ... T “R- Final Tot
Agricultu | Mining | Manufacturi | Electricit Water Constructi | Trad | administration Househol Arts, consumpti al
re, and y.gas,.. | supply; e ds entertainm on
forestry | quarryi sewerag activities | entand
and ng e, forown | recreation
ISIC | fishing waste... use

Marketed ecosystem services
Provisioning services/ Primary goods & energy
Recreational & Cultural / marketed services
Recreational & Cultural / non marketed
services
Regulating ecosystem services

Source: EEA 2009



B JRC The GREEN model ALAS

EUROPEAN COMMISSION -

In the GREEN model diffuse sources are first reduced in the soil matrix and
then once in the stream they undergo further reduction due to in-stream
retention processes; point sources reach directly the stream and are thus
reduced only by the stream retention process.

The region of study is divided into a number of sub-basins according to the
monitoring points or any predefined scheme.

In each sub-basin the nutrient load is related to the sum of the different
nitrogen sources reduced by the retention processes occurring in soils
and rivers plus all the incoming nutrients from up-stream basins. During
their travel along the channel network, the nutrients are reduced by the
retention process.

The formula behind the model considers the sum of diffuse sources
depending on the rainfall and point sources and upstream loads
multiplied by the river length and lake area.

B JRC The GREEN model ALA

EURDOPEAN COMMISSION -

* Q, N, P 1985-2006
* 33 000 sub-basins
DIFFUSE SOURCES + 1200 monitoring points
Mineral fertilisers * Calibrated against
Manure monitored data for year 2000

Atmospheric deposition
Scattered dwellings

POINT SOURCES
WWTP
Industries

Diffuse losses Paved areas

e crop uptake
« soil storage

« atmospheric losses In-stream losses

* plant growth
» atmospheric losses
* nutrient settling

load = (DS*B*R+PS*R)

’ B = f(Precipitation) ‘

R = f(river length) ‘




- JRC The flow of ecosystem services: /\,Q/S
EUROPEAN COMMISSION the nitroaen retained B

Application of an interdisciplinary approach

The results from the GREEN model are used to spatially
attribute kg of N retained per hectare; a monetary value in
terms of replacement costs (specifically referring to
constructed wetlands) are attributed per hectare based on
the quantity of N and P retained.

The monetary cost is taken from a ‘User’s handbook’ published
in UK (within the COST Action 869, an international project
related to nutrients’ control in Europe) summarizing all the
methods to reduce nitrogen in rivers. We chose constructed
wetlands: the value is not calculated but just adapted.

- JRC Nitrogen Input /‘fQ’S

EURDOPEAN COMMISSION Prirpeecs and




B JRC

EUROPEAN COMMISSION

B JRC

EURDOPEAN COMMISSION

Nitrogen retained by water bodies

LEAC- Ecosystem Services

IsiIC

A~ Agriculture,
forestry and fishing

C-

Manufacturing

*E - Water supply; - T~
sewerage, waste... Households
activities for own
use

Provisioning services
Recreational & Cultural services
Habitat services

Regulating services

Water purification

1990
N retained by the river 15 150
N retained by the basin 12,700
2005
N retained by the river 14 160
N retained by the basin 10,100
1SIC * A - Agriculture, *C- * E - Water supply; *T - Households

forestry and fishing

Manufacturing sewerage, waste.. activities for own use

Provisioning services
Recreational & Cultural services
Habitat services

Regulating services

Water purification

(constant year 2000)
1990
N retained by the river 5.8
2005
N retained by the river 43

57

42

AL

iy

(1,000 Tons/year)

(million €/year)

Data drafted for illustrative purpose

10



- JRC The stock of ecosystem service: ’UUS

anvencommsson LNE Capacity of ecosystem to retain nitrogen  gze=

21

Application of a transdisciplinary approach

Increasing nitrogen input may impair the capacity of freshwater
ecosystem to remove nitrogen. A weighting function is built on
the retention data assuming a negative effect of nitrogen input
on the capacity of freshwater system to retain nitrogen

The monetary value is attributed based on the replacements cost
technique: the construction and O&M costs for constructed
wetlands are calculated:

¢ according to the category of pollution sources:

— Above-ground water - Free Water surface (FW) for diffuse emission sources
— Below-ground water — Sub Surface Flow (SSF) for point emission sources

* different works (with different prices and different length of
time) will be applied to different macro-areas according to:
— The country where they are applied

— The degree of efficiency at which the retention capacity works
— The size of the reference basin

- JRC Retention capacity of water bodies /\/Q’S

EURDOPEAN COMMISSION

11



- JRC LEAC- Ecosystem Services /]_/_Q;’S

EUROPEAN COMMISSION -

Urban  Agriculture  Forest/ Water Sea
Nature bodies

Provisioning services
Recreational & Cultural services
Habitat services
Regulating services
Water purification through river retention
retention capacity (%)

1990 1.67
2005 1.68
Urban ___ Agriculture _ Forest/ Water Sea  €Tot
Nature bodies

Provisioning services
Recreational & Cultural services
Habitat services
Regulating services
Water purification through river retention
(constant year 2000)

1990 2,430 (millon €/year)
2005 3,030
Data drafted for illustrative purpose
.
B JRC Monetary valuation 1990 ’L&’S
EURDPEAN COMMISSION Unirpeamncs g
24

spatial disiibytion of the fiow value of the ecosysiem service perfomerd by waler bodies

e s I mecum

.
o [—

bt e 1551

spailal disiriuiion of the sinck value of the ecosystem senvioe performesd by wailer bodies




- JRC Monetary valuation 2005 ’LQ’S

EUROPEAN COMMISSION Jripemt ol

spalial distibulion of the owr value of the ecosystom senviee perfomed by waler bodlics

- et TR S YT
Tow

I medim

e
spatial disirlbution of the stock value of the ecosysitom seivice parformed by wealer bodles

- JRC Comments on ecosystem accounts: /LQ/S

EUROPEAN COMMISSION a different concept of stock Pt =

* The ecosystem service section of the LEAC framework does
not assess the ‘stock’ of the ecosystem but its functional
capacity related to each ecosystem services (what we called
the stock value of ecosystem services)

* The functional capacity of ecosystems is not assessed as a
whole (like it happens for the ecosystem capital) but
ecosystem service by ecosystem service

* In the case of the stock value of ecosystem services we
assess features like quality, health status, integrity and
capacity of ecosystems to provide that specific benefit to
society

13



- JRC Comments on ecosystem accounts: a /‘/Q"S

EUROPEAN COMMISSION different concept of balance e

* The accounting balance can be performed on the physical

side because of the inner consistency of the model that
originates all the results in terms of stock and flows

The accounting balance cannot be performed in monetary
terms because different valuation procedures have been
applied to the ecosystem capacity and the flow of ecosystem
services

In the perspective of trade-off analysis, only the tables
expressed in monetary terms can guarantee aggregation/
comparison/etc. of all the different ecosystem services

* The two sides are thus critical and interdependent

- JRC Limits of this study /LQ’S

EURDOPEAN COMMISSION Prirpeecs and

This was only a test pilot study to check the feasibility and potential utility
of this kind of assessments and their compatibility and consistency with
LEAC

The monetary approach must be refined: more CW applications must be
included in order to appropriately define both the construction and O&M
costs, to improve the economy of scale function and to better off the
linkage with some territorial features

The model is essentially physical: no biological characteristics are
included. For the purpose of the valuation, further integration on physical
mapping would be necessary

14



