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The overall goal of the DESSIN ESS software tool is to support users implementing the DESSIN ESS
Evaluation Framework and sustainability assessment, as described in the DESSIN Cookbook (DESSIN
Deliverable 11.2).

The DESSIN ESS Evaluation Framework is a structured approach to measuring changes in ecosystem
services (ESS). The main purpose of running an evaluation using this framework is to facilitate the
application of the ESS Approach in the appraisal of innovative technical and management measures
that have impacts on freshwater ecosystems and their services. The framework is described in the
DESSIN Cookbook, which presents the practical steps that the user should follow to apply the DESSIN
ESS Evaluation Framework. The DESSIN Cookbook is accompanied by the DESSIN Cookbook
Companion Document, which provides more detailed background information on the concepts
presented in the Cookbook.

1.1 Background

The DESSIN ESS Evaluation Framework helps its users evaluate changes in ESS by linking biophysical,
economic, and sustainability assessments sequentially. It was developed on the basis of the Common
International Classification of Ecosystem Services (CICES) (Haines-Young and Potschin, 2011) and the
DPSIR (Drivers, Pressures, State, Impact, Responses) adaptive management cycle (EEA, 1999). The
former is a standardized system for the classification of ESS developed by the European Union to
enhance the consistency and comparability of ESS assessments. The latter is a well-known approach
used to separate the biophysical and social aspects of a system under study. As part of its analytical
component, the DESSIN framework also integrates elements of the Final Ecosystem Goods and
Services-Classification System (FEGS-CS) (Landers and Nahlik, 2013) of the US Environmental
Protection Agency (USEPA).

In the DPSIR scheme as applied in DESSIN, innovative measures to be tested are considered
Responses that may have influence on Drivers (anthropogenic activities with environmental effects),
Pressures (the direct effects of such activities) and States (the conditions of the ecosystems under
study). From the resulting changes in an ecosystem’s State, the changes in the provision of ESS
(Impact 1) and the use of ESS (Impact Il) are estimated. The Impact Il assessment includes an
assessment of changes in economic values. The estimated changes can then contribute to decision-
making on whether to implement a proposed solution (Responses), closing the circle of the workflow.
The figure below outlines the DPSIR scheme as applied in DESSIN.
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1.2 Structure of the tool

The DESSIN framework consists of 5 parts: Study description; problem characterization; response
capabilities and potential beneficiaries; impact evaluation; and sustainability assessment. The
software tool is also organized into five parts, duplicating this structure.

In Part | of the evaluation, the environmental system of interest (e.g. a surface or ground water body,
sub-catchment or catchment), i.e. the ecosystem, is defined and described and the local stakeholders
must be identified. Furthermore, administrative details and objectives of the assessment are defined.

Parts II-IV are based on the DPSIR scheme. In Part Il, Drivers and Pressures are identified. The
claimed/expected capabilities of the proposed measure(s) (i.e., of the Responses) are examined in
Part Ill to estimate how the measure(s) might impact on Drivers, Pressures, and States, or a
combination of these. The expected impacts on States are then used to identify case-relevant ESS,
along with potential beneficiaries. In Part IV, changes in ESS resulting from the proposed measures
are estimated.

The DESSIN sustainability assessment (SA) is carried out in Part V. The SA examines the wider social,
environmental, and governmental impacts (e.g. economic impact and job creation, resources use and
life cycle emissions, compliance with relevant regulations, stakeholder involvement) of proposed
measures and facilitates comparison between different alternatives.

The interface of the software tool is organized using a tabbed structure, with the upper layer of tabs
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corresponding to the five parts of the framework. The second layer of tabs divides each part into
coherent sub-sections. The rest of the documentation describes the functionality located in each part
and sub-section in the order in which the user completes the various parts of the workflow when
undertaking an ESS evaluation and sustainability assessment. A screen capture of the tabbed
interface is presented below.

1 Study Description 2 Problem Characterization 3 Responses and Benefician 4 I Evaluati 5 Sustainability Assessment

1.1 General Information 1.2 System Boundary 1.3 Population Data 1.4 Economic Data 1.5 Employment Data 1.6 Overview of Study Area 1.7 Stakeholders

General Information

Assessment name | Aarhus_test?

Cbjective Test the DESSIN tool with three different measures.

Target audience | The DESSIN user group.

Entities camying  [pH)
out assessment

Entities providing | Azrus Vand
information

Entities funding European Commission, Danish Ministry for Research and Development
the assessment

Users of the software tool are referred to the DESSIN Cookbook and Companion Document for
further information about the ESS Framework and sustainability assessment.

1.3 Creating a new database

The DESSIN tool is a component of MIKE Workbench, which is a front-end database software that
requires creation of an underlying database to store data and maintain relationships between
different data types. MIKE Workbench is installed either as part of MIKE OPERATIONS (which requires
a software license) or MIKE INFO (which does not).

MIKE Workbench can work with different database types. It is recommended that users of the DESSIN
tool work with SQLite. SQLite is a single file database (similar to MS Access) which does not require
installation of a database service like PostgreSQL.

To use this type of database, make a designated folder on disk to hold the files. You can use any
folder and even separate folders for each database, but to make it simple we assume c:\temp\sqlite
as your database folder.

Start the Database Manager Utility of either MIKE OPERATIONS or MIKE INFO and connect to SQLite.
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'®] DHI DSS Database Utility

=i Iy

Server Database
PostgreSCL B

Cracle
S50Lite |I

L]
=
o
C1| Clearlog v%w
(&
(X

Save log...

Exit

Specify the folder of the SQLite database files and press Enter.

F. SOLite Connection Parameters — O X

Databasefolder  [C:\temp'\sdite | ]

Diatabase tools |C:\F‘mgmm Files oc@6\DHMN2016MMIKE Workbench 5.1.6 | |:|
Folder {Folder where ipy.exe is located)

You can now create a new database.

E

' @] DHI DSS Database Utility
= - . &
Server Datagse Workspace Usel
_____________ o New.. N =
""""""" I""i‘\; Update... "
""':} Backup... Mew DataBase
-ﬁ Restore...
I-a Remove...
I‘é Workspace Status...
I‘é Online Users..,

After creating a new database, the user is prompted to give the database a name.
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R Create SOLite Database — O >

Database Name : |[]|555|h.| |

| Create | Cancel |

After this, you are ready to start MIKE Workbench and connect to your database.

1.4 Starting MIKE Workbench

Start MIKE Workbench and on the Login dialog press “Setup” to create a connection to your SQLite
database. Give it a name of your choice, select the database type “SQLite” and provide the full path

to the SQLite database file.

¥ MIKE Workbench _

Connection  View  Settings @
m Setup % X heh Login X
— nrichannrh
m | X
L) |S[lLle Vl jections. v|| Setup... I
= 2| E—
e L]
M Port:
5 hd
|
Database: vord
|Ctemp\sqlite \DESSIN salte |
. Logn
| add. | [[Edt. | | Delete | chench
V2018)

|Nousa' | Mo connection | Status: Ready .:E|

Click OK and Close and on the Login dialog provide the default account details: user=admin,
password=dssadmin

Once the login sequence and application load has completed you should be ready to start the ESS
Tool.

1.5 Starting the ESS Tool

Locate the ESS Tool in the Tools Explorer and start it with the Run right-click menu.
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% MIKE Workbench - workspace1

B &
Connection  View  Settings \"j‘
: Job ax * Tools Explorer ofx
..... i Database Sgarc)_w toolbox
. 1.\, Script Execute Tool )
\ Script Query Tool
% Spreadsheet Query Tool
i, ! % Times series Query Tool
E}i Eco System Service
: > . Add to Sequence
Run v
Reduceyourndn-revenue
Output Configurations 2 x
water levels permanently D Solgions Projecs ESSTool ESSToo -
@z | A & T
- While getting back your =l FE &
v Description
investment! Tool ESS Tool
Tool
FIND OUTHOW! ESS cookbook and sustainability assesment.
Bl % MBS kT

|admin' | Connected to: C:'temp'salite\DESSIN sqlite. workspace 1@127.0.0.1 | Status: Ready

You are now ready to start using the tool.

& Start Page | ESS Tool vqbXx

o e . Add Assessment '@ Open Assessment |5 Save Assessment [ Save As... F® Export... 0 Delete Assessment |
1 Study Description 2 Problem Characterization 3 Respeonses and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment
1.1 General Information 1.2 System Boundary 1.3 Population Data 1.4 Economic Data 1.5 Employment Data 1.6 Overview of Study Area 1.7 Stakeholders

1.6 Adding a new assessment

To add a new assessment, click on the “Add Assessment” button.
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& startPage [N, ESS Toal | 4 b X

o o ||_'§ Add Assessment |r@ Open Assessment | [ Save Assessment [ Save As... | F@ Export... | 0 Delete Assessment |
1 Study Description 2 Problem Characterization 3 Responses and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment
11 General Informatior| A9d 2 new assessment. o e b4 o Dot 1.5 Employment Data | 1.6 Overview of Study Avea 1.7 Stakeholders

Assessment name

Chbjective

Target audience

Entities camying
out assessment

Entities providing
information

Ertities funding
the assessment

Give the assessment a name in the pop-up box and click “OK”.

Add Azzessment — | ot

Assessment name |test7'| |

[ ok || Ccanca |

L

1.7 Opening an existing assessment

To open an existing assessment, click on the “Open Assessment” button.
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& startPage [N, ESS Toal | 4 b X

o o IE Add Assessment |r@ Open Assessment | [ Save Assessment [ Save As.., F@ Export... o Delete Assessment ]
1 Study Description 2 Problem Characterization 3 Responses and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment
11 General Informatior| A9d 2 new assessment. o e b4 o Dot 1.5 Employment Data | 1.6 Overview of Study Avea 1.7 Stakeholders

Assessment name

Chbjective

Target audience

Entities camying
out assessment

Entities providing
information

Ertities funding
the assessment

The assessment can then be selected from saved assesssments using a drop-down menu.

Open Azzessment - O =

[

Aszessment name |t&st1 V|

[ ok | Cancel |

An assessment can be saved at any time by clicking on the “Save Assessment” button.

1.8 Exporting assessment results

Although the DESSIN ESS Tool provides functionality for viewing results, users may be interested in
exporting results to Excel or other software tools for additional visualization and/or post-processing.

To export results from an assessment, click on the “Export” button. This will create an Excel
spreadsheet that duplicates the tabular organization of the DESSIN ESS tool.
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& startPage [N, ESS Toal |

v X

o o | ’ﬂ Add Assessment r@ Open Assessment | E Save Assessment E Save As... ||r@ Export... || o Delete Assessment |
1 Study Description 2 Problem Characterization 3 Responses and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment
1.1 General Information 1.2 System Boundary 1.3 Population Data 1.4 Economic Data 1.5 Employment Export the assessment to an Excel file gholders

Assessment name

Chbjective

Target audience

Entities camying
out assessment

Entities providing
information

Ertities funding
the assessment

It is possible to delete an assessment using the “"Delete Assessment” button.
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2 Study Description

The purpose of Part |, the study description, is to prepare the evaluation by describing general basic
characteristics of the study area, including: the geographical location and spatial extension; the
intended audience and expected results of the assessment; and other information.

The DESSIN ESS Tool also provides functionality that enables retrieval of demographic, economic,
and employment information from the EUROSTAT database.

2.1 General Information

The General Information tab provides text entry fields for general information about the
assessment, including the following:

e objective of the assessment

e target audience

e entities carrying out the assessment

e entities providing information for the assessment

e entities funding the assessment

2.2 System Boundary

The System Boundary tab provides functionality for retrieving information from the EUROSTAT
database. The tab provides a GIS interface that allows users to select one or more NUTS
(Nomenclature of territorial units for statistics) 3 zones; data are then retrieved for these zones and
displayed on following tabs. NUTS is a hierarchical system for dividing up the territory of the EU for
the collection, development, and harmonization of European regional statistics. The NUTS 3 level is
the smallest level and includes 1342 regions in Europe as of the most recent classification in 2013.
The DESSIN tool provides information at this level because the tool is targeted towards users in
urban settings for which data from larger regions may not be appropriate.

The system boundary tab displays NUTS regions and a background map. It is possible to change
how the NUTS regions are displayed, and also the display of the background map. In addition, it is
possible to select from a number of background maps.

Properties of the NUTS 3 layer and background map can be modified in the Properties View of MIKE
Workbench. Properties of either the NUTS 3 layer or the background map are displayed depending
on the selection in the GIS toolbar that appears above the map display.
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% MIKE OPERATIONS Workbench - workspace1 =K

Connection  View  Setings 2]
# X st Page [, ESS Tool (Assessment: Aarhus test2) | ~ 4 b x |f; Tools Explorer -EE]
E] QO Ardd S Open [ save [ seves... | |fsearcn tooibox
-l Projects 1 Study B = = = 7 = | T % Achvetool Al
\}, Change-log query
1.1General Infomation 1.2 System Boundary 1.3 Population Data 1.4 Economic Data 1.5 Employment Data 1.6 Overview of Study Area 1.7 Stakeholders -, Data Export Tool
}, Dataimport Tool
R, Document Query Tool
R, Event-log query
R, Feature Class Query Tool
Import

System Boundary

\y, Raster QueryTool
X, Script Execute Tool
1~ Script QueryTool
i QueryTool
N}, Times series Query Tool
-l Eco System Service
X, EssTool
-l Gauges
N, Rating curve tool
il Stored Sequence v

( . ||; Properties apx
) ¢ NUTS3 - Feature Layer -
" Quedinburg \‘\/.\/“.‘ ¢ &
W=l o, SRR s |

Thale i /" Kothen
I

Selecti

(2 'ﬁ')
Halberstadt' %
; [ e subpeng

Falk

$r 3 Display Attrbute NUTS_ID
Polygon Layer Style
Simple

Text Style

50

Oberes ( |
Selketal T | ”, o L

11,155,581
-1

[-1
NUTS3
Faise

True
True

Wos < sce.. | spre.. b Tim..
[ sdmin | Connected to: DESSIN, 001 | Status: Ready

If “Map” is selected in the GIS toolbar at the top of the map view, then it is possible to select a
background map for display. A number of options from Google are available, as well as a
background map from Open Street Map. It is also possible to remove the background map display.

: Properties Oofx
Map -
ox(2) |2

v Appearance A

Background Color [ | 255, 255, 255

Background Map Type Lel-t0 R0 1T Izl

Favorite Background NNo map
Legend Google road map
Show North Arrow  [[ELT G

Show Scale Google satellite
Title Google terrain
WMS Service Google hybrid

Zoom Slider Open street map layer

Basic v

Background Map Type
Background Map Type like Google, Bing,...

£ v v v
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There are two ways to select one or more NUTS 3 zones. NUTS 3 zones may be selected from the
map view using the select feature tool. After selection, the zone name(s) will appear in the field
with the title “Selected On Map”. Multiple zones can be selected either by clicking and dragging
over more than one zone, or by pressing the “shift” key while selecting zones individually.

1 Study Description 2 Problem Characterization 3 Responses and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment
1.1 General Information 1.2 System Boundary 1.3 Population Data 1.4 Economic Data 1.5 Employment Data 1.6 Overview of Study Area 1.7 Stakeholders

System Boundary

‘rOQQARA QS

-

IEHIDD Map

)
: o2 S Iz
/ s ' R _
SERR2 ‘ SEpis | [ e
DpK050 ") SE211sEa14 SEp13 AT113 - Sidburgenland
oc SEPR1 SEA13_ | |AT121 - Mostviertel-Esenwurzen
Select feature __pKoso ) 0RO T oagy 3 sengﬁzw ﬁﬂ%i?ﬁﬁ?ﬁ;’d"s"d v
tool OKg50 se23f SED13
g&ow DKO0S0 Dideea [ SE212 SE213 Selected On Map
0K 7) 2o -
/ DK042 - Gstiylland
‘x L SE224;, :
| DKO‘"’IB DKM“MO:* DKO13 %'S'[El’l»’_i;st-:'?;’t /)'
DK > : oKotd. SE24 221
e 7 9@4- DK#22.,
DKAE3 1 'Dkazr o Fadl Current ;
DK{32 Sl bk | Selected feature(s) Selection
Selected area : Zowgay DRy . AT111 - Mitelburgenland
‘ 0K032 onsto*“' DBO?J displayed here ﬁﬂgw :dd
f DEEOY, . OK022 S e
BEFOT oegp.
7~ DEFOS )
4 oekoz ¢ oezm
DEF09 DEFQS osfoauEF“ eSO Dé&ou PL426
DESQONL & pE $viDESOK [ 1478 g Save Now
DES4T TES4G ;ogsqsoe :3 " DESON. o S Selection |
L 413 L. DEs02 ! < "DE8SOY ey ’
NPT DR DRSO pES DEB0O / PLA28 5y 47 | Re-select Curent Selection on Map |
2 ' IR, S ” DE40T { :
NIS21 S L ONLT L DESAT b DEWF ; PLATY
8 NL123 oEm E94 . pesas’ 05934 | D£4 o ‘ ( )
gL ?JGNLZ‘HDEB QDF“F 05927 DE”' ‘?EE“ Dao' ‘DEgoe P Ty N
7 . DEAYE 959- 6831!' DEEOD L~ Mo \PLgyS
= DEA37,” DEA‘& > DE"OE pE‘DC . o
ru_332 NL310, NL22§ e :3_ kb[—fAl& i DEQ!B p DEEO_ N DEAD8 ./ PL41T
L339 NL224 b’ LR DEsw DEEOg  PEEOT il s PLA32
343 DEMB Jv, DERSH DEA47 gEpts } DtEOADEE“ QE407)
z 8E213  NL4a21' GENS) OEGOs: B P PLS16
NC34TBE 11 DEAIE" \DEAS7 DETSS DEEGS 'DEDS

Alternatively, it is possible to select from the list of NUTS 3 zones displayed in the field, “Available in
Map”. Zones can be selected from this field by double-clicking on a zone name. The selected zones

will be displayed in the field “Selected On Map”.
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Retrieval of data from EUROSTAT is initiated by clicking on the button “Save New Selection”. This
transfers the zones displayed in the field “Selected On Map” to the field “Current Selection”. Zones
displayed in the “Current Selection” field are used to populate the “Population Data”, “Economic
Data”, and “Employment Data” tabs, as described in the sections below.
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If the zones displayed in the “Current Selection” field are different from the zones selected in the
map, it is possible to refresh the map selection with the zones in the “Current Selection” field by
clicking on the button “Re-select Current Selection on Map”.

2.3 Population Data

The Population Data tab displays population data for the NUTS 3 zones selected in the System
Boundary tab. The Population Data tab is refreshed by clicking on the button, “Retrieve Data”.
Before clicking on “Retrieve Data”, the user must select a year from the “Show year” drop-down
menu. Not all data types may be available for all zones and years.

2.4 Economic Data

The Economic Data tab displays population data for the NUTS 3 zones selected in the System
Boundary tab. The Economic Data tab is refreshed by clicking on the button, “Retrieve Data”.
Before clicking on “Retrieve Data”, the user must select a year from the “Show year” drop-down
menu. Not all data types may be available for all zones and years.
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2.5 Employment Data

The Employment Data tab displays population data for the NUTS 3 zones selected in the System
Boundary tab. The Employment Data tab is refreshed by clicking on the button, “Retrieve Data”.
Before clicking on “Retrieve Data”, the user must select a year from the “Show year” drop-down
menu. Not all data types may be available for all zones and years.

2.6 Overview of Area

The Overview of Area tab provides text-entry fields for description of the following aspects of the
study area, including:

. environmental attributes (e.g. climate type, topography, water quality levels, water
availability)
. economic activities taking place in the area (e.g. land use, land use transitions, comparison

of activities by share of GDP)
. socio-economic profile (e.g. population density, average household income, age profile)

. socio-cultural aspects (e.g. value systems, role of landscape and land use in identity
formation for local communities).

2.7 Define Stakeholders

The Define Stakeholders tab is used to populate a list of stakeholder types in the study area. The
populated list of stakeholder types is used later in the workflow to identify ESS with beneficiaries. A
new stakeholder type is entered by typing a name in the “Name” field and then clicking on the
button, “Add to Table”. Stakeholder types can also be removed from the list by clicking on the
delete button.

1 Study Description 2 Problem Ct ization 3 R and Beneficiaries 4 Impact Evaluation 5 Sustainability A

1.1 General Information 1.2 System Boundary 1.3 Population Data 1.4 Economic Data 1.5 Employment Data 1.6 Overview of Study Area 1.7 Stakeholders

Stakeholders

Name | New stakeholder type

Stakeholders

g in the area CI|Ck on ”Add to
Aarhus Water
Boat rental companies

Table” to add new
stakeholder type

Cafes and restaurants along river

Delete buttons
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3 Problem Characterization

Part II-Problem Characterization represents the first step in the core evaluation and is the entry
point to the DPSIR cycle. In this section, relevant Drivers and Pressures are identified in order to
understand why technical or management intervention measures may be needed. This step can
also help the user to identify important Pressures and appropriate measures.

The aim of this part is to produce a qualitative overview of the Drivers present in the study area,
relate these to resulting Pressures, and describe the latter. In specific cases where the proposed
measures are expected/found to influence Pressures, then changes in those Pressures should be
quantified. For more detailed information see Chapter 3 of the DESSIN Cookbook Companion
Document.

3.1 Define Drivers

The Define Drivers tab provides a list of typical drivers affecting water supply and water quality in
urban areas. Drivers are defined as human activities that lead to environmental impacts (i.e.,
pressures) on ecosystems. Functionality is also provided for defining other Drivers besides the ones
available from list. More information about the list of drivers is available in the DESSIN Cookbook
and the DESSIN Cookbook Companion Document.

Drivers can be selected from the “Driver” drop-down list. After selection, a brief description of main
characteristics must be provided in the “Specification” field. The description should address spatial
and temporal features of the driver (e.g., does the driver vary in space and time).

1 Study Description 2 Problem Ct izati 3 R and jari 4 Impact E i 5 inahility

2.1 Define Drivers 2.2 Define Pressures

Driver drop-

=™  Define Drivers

=
Driver | Climate change

= down menu Specification

field

Other...

Specification / Addto Table

Dnver Table Driver Specification
Urban development has contributed to the closing of the river and the use of the river as a location ... 0

Once defined, a driver and specification are added to the table below by clicking on the ”Add to
Table” button.

It is possible to add a user-defined driver by selected “Other” from the “Driver” drop-down menu. If
“Other” is selected, the “Other” field becomes active and it is possible to enter a user-defined
driver name in this field.
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1 Study Description 2 Problem Ct izati 3 R and

2.1 Define Drivers 2.2 Define Pressures

=™  Define Drivers

=

=
Driver | Other ~ | /
Otfer.. |other driver |

Selecting “Other”
activates the
“Other” field

Specification Specification of other driver]

Addto Table

Driver Table Driver

3.2 Define Pressures

Specification

Urban development has contributed to the closing of the river and the use of the river as a location ... o

The Define Pressures tab enables the user to identify relevant pressures in the study area. A
pressure is defined as the direct environmental effect of the driver, such as an effect that causes a
change in water flow or a change in water chemistry.

The selection of pressures is related to the selection of drivers made on the Drivers tab. A single
driver can be selected from the subset of drivers identified in the Drivers tab using the “Select
Driver” drop-down menu. After selection of a driver, the user is presented with a list of pressures in
the “Select Pressure” drop-down menu that is filtered based on the selected driver.

1 Study Description 2 Problem Ct ization 3 R and Beneficiaries 4 Impact Evaluation 5 Sustainability A

2.1 Define Drivers 2.2 Define Pressures

= o, Define Pressures

=4
=
Select Driver | Liban devel |
Select Pressure v
Specification Diffuse source

List of drivers available of
selection limited to drivers
selected in Drivers tab

Paint source
Abstraction
Adtificial recharge

Morphological
Other

Urban development

Pressure Table

Urban development
Urban development

Filtered list of drivers

Addto Table

changes depending

Specfication

on selected driver

Stormwater and CS0 runoff

WWTP overflows

Enclosure of the river channel

Pressures can be added to a list of selected pressures by clicking on the “Add to Table” button. As
with drivers, it is necessary to provide a description of the pressure in the “Specification” field. It is
also possible to define a user-defined pressure by selecting “Other” in the “Select Pressure” drop-
down menu and then entering the name of the pressure in the text field to the right of the “Select

Pressure” drop-down menu.

Pressures can be selected more than once, if the same pressure is related to two or more drivers.
Each selected driver-pressure combination is displayed in the “Pressure Table” field.
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4 Responses and Beneficiaries

The aim of Part lll-Responses and Beneficiaries is to describe the Responses (i.e., the proposed
measures) under consideration to address the problems in the study area that were identified in
Part Il. In Part I, the user is also prompted to identify the case-relevant ESS (i.e., ESS that may be
affected by the proposed measures). Finally, ESS are linked to beneficiaries in order to categorize
case-relevant ESS as final ESS or intermediate ESS. Final ESS have direct impact on human welfare
that are possible to measure using economic valuation methods. Intermediate services may not
impact on human welfare directly, but play an important role supporting other services (for
example, natural purification processes that contribute to the availability of clean water for
drinking) and therefore may be of interest to decision makers.

A response is defined as a measure taken to address drivers, reduce pressures and/or improve the
state of the ecosystem under study. Beneficiaries include any persons, organizations, households,
or firms whose interests are positively or negatively affected by either the direct use or presence of
an ESS affected by a proposed measure.

4.1 Create Measures

The Create Measures tab is used to define the measures under consideration in a study and assign
some basic properties to each measure.

To create a new measure, the name of the measure should be typed in the “Name” field. After this,
the measure should be categorized as either a technical (e.g., installation of new equipment) or
management measure (e.g., a new regulation for industrial discharges), using the “Type” drop-
down menu. Finally, an expected lifetime should be provided in the “Lifetime” field.

New measures are added to the list of measures by clicking on the “Add to Table” button. After a
measure has been added to the table, it is still possible to edit the lifetime field.

4.2 Define Capabilities

The Define Capabilities tab is used to provide a qualitative description of each measure that were
defined on the Create Measures tab.

Measures are selected from the list created on the Create Measures tab using the “Select Measure”
drop-down menu. After selecting a measure, the name of the capability is defined in the “Name of
Capability” field. The capability is defined as either theoretical or tested using the “Type” drop-
down menu. Finally, a qualitative description is provided in the “Description of Capability” field.

A new capability is added to the list of capabilities by clicking on the “Add to Table” button. It is
possible to define more than one capability for each measure.

4.3 Select Drivers

The Select Drivers tab is used to identify drivers affected by proposed measures. The Select Drivers
tab is only relevant if one or more management measures have been defined in the Create
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Measures tab, as technical measures do not affect drivers. It is required to identify drivers in order
to determine whether it is necessary to estimate impacts of measures on drivers and resulting
effects on pressures and/or states.

To select a driver, the measure affecting the driver must first be selected from the “Select
Measure” drop-down list. The drop-down list will be empty if no management measures have been
defined. If one or more management measures have been defined, then the capabilities of the
measures will be displayed for reference in the text area to the right of the “Select Measure” drop-
down list.

The list of drivers defined on the Define Drivers tab is displayed in the “Select Drivers” field. To
associate drivers with a measure, check the box next to each driver associated with the selected
measure and then click on “Add to Table”. It is possible to associate a driver with more than one
measure.

4.4 Select Pressures

The Select Pressures tab is used to identify pressures affected by proposed measures. Both
technical and management measures can affect pressures. It is required to identify pressures in
order to determine whether it is necessary to estimate impacts of measures on pressures and
resulting effects on states.

To select a pressure, the measure affecting the pressure must first be selected from the “Select
Measure” drop-down list. The capabilities of the measures are displayed for reference in the text
area to the right of the “Select Measure” drop-down list.

The list of pressures defined on the Define Pressures tab is displayed in the “Select Pressures” field.
To associate pressures with a measure, check the box next to each pressure associated with the
selected measure and then click on “Add to Table”. It is possible to associate a pressure with more
than one measure.
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1 Study Description 2 Problem Characterization 3 Responses and Beneficiaries 4 Impact

3.9 Select ESS For Further Analysis

3.1 Create Measures 3.2 Describe Capabilties 3.3 Select Drivers 3.4 Select Pressures 35 Seleet-5

Capabilities display cha

selection of measure.

Select Measure | RTC system plus opening river e |

Reduction in overflows

Select pressures and then click on Add Improved disirfection
to Table to add to list. |Dpening of river Imrpraoy
1
Select Pressures | W pper Pressure Specfication
[+] | Utban developm... |Difuse source Stormwater and CS0 runoff
] | Urban developm... |Paint sounce WWTP overflows
Urban developm... | Momphological Enclasure of the iver channel
Relevart divers | peagyre Driver Pressune
m |Urban development Maormphological
RTC system plus opening river IUrban development Diffuse source
RTC system plus opening river lUrban development Poirt source
RTC system plus opening river |Urban development Maormphological

4.5 Select State Parameters

The Select State Parameters tab is used to identify ecosystem state parameters affected by the
proposed measure. Both technical and management measures can affect state parameters. Itis
necessary to identify affected state parameters because this information is used to link proposed

measures to changes in ESS.

To select a state parameter, the measure affecting the state parameter must first be selected from

the “Select Measure” drop-down list. The capabilities of the measures are displayed for reference

in the text area to the right of the “Select Measure” drop-down list.

A list of state parameters is displayed in the “Select Affected State Parameters” field. To associate
state parameters with a measure, check the box next to each state parameter associated with the

selected measure and then click on “Add to Table”. It is possible to associate a state parameter with

more than one measure.

User-defined state parameters can be added by providing a name in the “State Parameter” field
and a description in the “Description” field. A description is required for any user-defined
parameters. User-defined parameters are added to the list of state parameters by clicking on the

“Add to Table” button.
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1 Study Description 2 Problem Ch izatil 3R and iari 4 Impact B i 5 inability
3.5 Select ESS For Further Analysis
3.1 Create Measures 3.2 Describe Capabilities 3.3 Select Drivers 3.4 Select Pressures 3.5 Select State Paramsters 3 6 Casevelevant ESS 3.7 ldentify Beneficiaries 3.8 Categorize Stakeholders

Select state parameters
Select Measure |Dpermg river V| MName of capability Description of capahilities
g Imrproved aesthetics due to opening of river channel.
g{ealte:trh‘}'eded Category SubCategory State = Add to Table
Biclogical Aquatic animals Composition and abundance of benthic invertebrate fauna
[ | giological Aquatic animals Composition, abundance and age structure of fish fauna
[ | Biclogical Aquatic animals Composition and abundance of zooplankton species v
o PR - " PR
State Pamme{er|test |
Description DT
— Use “State Parameter” and
State Parameters | peggyre State Parameter “Descri pt|0n” to add user- IsAddtional
Depth 2nd widkh varation defined state parameters d [x]

QOpening river Structure of the water body she O 0
RTC system plus opening river Quartity and dynamics of water flow O o
RTC system plus opening river Water residence time O 0
RTC system plus opening river Depth and width variation O 0
RTC system plus opening river Structure of the water body shoreline [l o
RTC system plus opening river Qdor [ 0
RTC system plus opening river Themal conditions O o
RTC system plus opening river Owygenation conditions O o
RTC system plus opening river Nutrient conditions O 0
RTC system plus opening river Pallution by other substances identified as being dischar... [l 0
RTC system Odor O [x]
RTC system GQuartity and dynamics of water flow O 0
RTC system Water residence time O [x]
RTC system Themal conditions O 0
RTC system Onygenation conditions O 0
RTC system Nutrient conditions O 0
RTC system Pallution by other substances identified as being dischar... [l o

4.6 Case-relevant ESS

The Case-relevant ESS tab is used to make associations between measures and ESS and therefore
lies at the core of the ESS assessment. ESS that are affected by measures under consideration in an
assessment are referred to as “case-relevant” ESS.

To identify case-relevant ESS, the user begins by selecting a measure using the “Select Measure”
drop-down menu. The user is then presented with a list of state parameters associated with the
selected measure on the Select State Parameters tab. The selection of a state parameter from this
list then filters a list of CICES ESS classes that is presented in the “Select CICES ESS” drop-down
menu.

The filtered list of CICES ESS classes is based on links between ESS state parameters and CICES
classes established in the DESSIN Cookbook. Readers are referred to the DESSIN Cookbook and
Cookbook Companion Document for more information on these links.
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To add a CICES class to the list of case-relevant ESS, the user selects a class from the “Select CICES
ESS” drop-down menu and then provides a name in the “User-defined name”. Once a name has
been given, it is possible to associate the same name with different measures. It is also possible to
associate more than one state parameter with the same measure/ESS combination.

An example table is shown below. The table is populated with the CICES section associated with
each class. Only one entry is possible per item for all fields except the “State Parameters” field, for
which multiple entries are possible.

1 Study Description 2 Problem Ct izati 3R and Beneficiari 4 Impact E i 5 inability 7
3.5 Select ESS For Further Analysis
3.1 Create Measures 3.2 Describe Capabilities 3.3 Select Drivers 3.4 Select Pressures 3.5 Select State Parameters 3.6 Caseelevant ES5 3 7 ldentify Beneficiares 3.8 Categorize Stakeholders

Case-relevant

Select Measurs |Dperr»g river ~ |
Select State Parameter | Depth and width variation -Opening river v]
Select CICESESS [ pags 1 and control of ersion rates | Depth and width variation v
Userdefined ESS Name | | Add to Table
CICES ESS classes Measure State P CICES Ciass CICES Section ESS Name
RTC system plus opening river Quantity and dynamics of water flow ::?::;:ginc:lecyde and water flow Regulation & Maintenance Hydrological cycle o
RTC system Quartity and dynamics of water flow g;?r?e‘:gi:cﬂle‘-‘ide and water flow Regulation & Maintenance Hydrological cycle 0
) nt d of water fl Dt at here, freshwat ) ) .
RTC system plus opening river %I:iernrizgen?::m:s WaterTiow and ::;nwe mosphere, fresnwater Regulation & Maintenance Dilution o
Quantity and dynamics of water flow | Dilution by atmosphere, freshwater . . .
RTC system Water residence time and marine Regulation & Maintenance Dilution 0
Quartity and dynamics of water flow
dor
. Pollution by other substances Physical use of land-/seascapes in
RTC system plus opening rver idertified as being discharged in different enviranmental settings Cutural Physical use o
significant quantties into the body of
water
Odor
Quantity and dynamics of water flow
Pollution by other substances Physical use of land-/seascapes in
RTC system identified as being dischanged in different environmental settings Cutural Physical use 0
significant quantities into the body of
water
X - Experiential use of plants, animals
Opening river gtenﬁtguiif‘\tqﬁ;h;:tg?é:;y shoreline and_land-f’seascapes in different Cuttural Experiertial use o
environmental settings
Quartity and dynamics of water flow - X
RTC ' X Depth and width varation Eq;elzne;rt_?l use ofpla_rrtsci;nlmals Cuttural Experiertial 0
system plus opening river Struciure of the water body shoreline | 319 18nd-/seascapes in erent ural eriential use
Odar environmental settings
Odor BExperiential use of plants, animals o
RTC system ; and land-/seascapes in differert Cuttural Experiential use
Quartity and dynamics of water flow ervironmertal setiings
RTC system plus opening river Nmi?;aé'::di;’:;ﬂ"’"s Chemical condtion of freshwaters Regulation & Maintenance Chemical conditions o
RTC system gfnyr?:;aéi::dgnﬂéﬂions Chemical condtion of freshwaters Regulation & Maintenance Chemical conditions 0
Opening river Depth and width variation ﬂB:E:nng and aftenuation of mass Regulation & Maintenance Attenuation o
RTC system plus opening river “[’J‘:;t?r ;enséd;thc: t\:ran;ation ﬂB;E:nng and aftenuation of mass Regulation & Maintenance Attenuation 0
RTC system Water residence time ﬂB:’.rE:nng and altenuation of mass Regulation & Maintenance AMtenuation 0

4.7 Identify Beneficiaries

On the Identify Beneficiaries tab, case-relevant ESS are associated with potential beneficiaries. This
is also a central part of the assessment because it is used to determine whether an economic value
should be assigned to an ESS.

ESS that are provided by an ecosystem but not directly used or appreciated by humans are
considered intermediate ESS (e.g., natural water purification processes are considered intermediate
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ESS), while those ESS that are directly used or otherwise appreciated by humans are final ESS (e.g.,
the use of water for drinking). The distinction is made by identifying beneficiaries, which are
defined as persons, organizations, households, or firms whose interests are positively or negatively
affected by the direct use or presence of the ESS. ESS classified as final are monetized using
economic valuation methods in Part IV of the assessment.

To associate an ESS with a beneficiary, the ESS should be selected using the “Select case-relevant
ESS” drop-down menu. This populates the “CICES Class” and “CICES Section” fields with the
associated section and class. Beneficiaries can then be selected for the selected ESS by checking
boxes in the “Select beneficiary types........” checkbox list.

The “Select beneficiary types.......... ” checkbox list contains four fields: Type, Sub-Type, Example,
and Final ESS. Only the Type field is used elsewhere in the workflow. The other fields are for
informational purposes only and are provided to help the user to decide if the beneficiary type can
be associated with the selected ESS.

The user can add beneficiary types to the list of selected types by clicking on the button “Add to
Table”. Both the beneficiary type and sub-type are added the table, and it is possible to associate
more than one sub-type with a single type. Although the sub-type does not have a functional
purpose elsewhere in the assessment, sub-type associations may be useful for selecting economic
valuation methods in Part IV of the assessment, and are carried forward to this part of the
assessment in order to assist users with the selection of appropriate methods.
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4 Start Page W ESS Tool (A nt: Aarhus_test2) | v 4bx
: ) @ | aAdd Assessment ['9 Open Assessment | [ Save Assessment [ Save As.. | F@ Export... | € Delete Assessment |
1 Study Description 2 Problem Characterization 3 Resp and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment

3.8 Categonize Stakeholders 3.9 Select ESS For Further Analysis
3.1 Create Measures 3.2 Describe Capabilties 3.3 Select Drivers 3.4 Select Pressures 3.5 Select State Parameters 3.6 Case-elevant ESS 3.7 Identify Beneficiaries

Identify beneficiaries

Select case | v|  CICES Class
relevant ESS
CICES Section
Select benefciary | AGRICULTURE, FORESTRY AND FISHING v|
5
Select beneficiany = o
Sekeat Imgators |
Example Imigators interact with aquatic environments, as they consume water from aquatic environments for maintaining ~

crops, often moving water through ditches and canals. Mote that Farmers and Imigators are different beneficianies.
W

Final ESS water for growing and maintaining crops ~
.

CICES Classes ESSName CICESName CICESSection Beneficiary TypeName BeneficianySub TypeNam

and Associated

Beneficiaries b Diution by atmosphere. fres... | Regulation & Maintenance | WATER SUPPLY; SEWER... |Sewerage [x)
Experiertial use Experiential use of plants, a... | Cuttural Real estate activities Residential property o... ‘3
Experiertial use Experiential use of plants, ... | Cuttural RECREATIOMAL Experiencers and view. .. ‘3
Hydrological cycle Hydrological cycle and wate... | Regulation & Mairntenance MON-USE People who care (edst... Q
Hydrological cycle Hydrological cycle and wate ... | Regulation & Maintenance MNON-USE People who care (opti... ‘3
Physical use Physical use of land-/seasc... |Cultural RECREATIOMAL Boaters ‘3
Physical use Physical use of land-/seasc... | Cultural RECREATIOMAL Experiencers and view... Q
Physical use Physical use of land-/seasc... |Cultural RECREATIOMAL Waders, Swimmers an... Q

4.8 Categorize Stakeholders

The Categorize Stakeholders tab is used to link stakeholders to beneficiaries. The purpose of this
part to the tool is to help users determine whether potential ESS beneficiaries are represented
among local stakeholder groups.

To associate a stakeholder with one or more beneficiary types, a stakeholder must first be selected
from the “Select Stakeholder” drop-down menu. The stakeholder can then be associated with
different beneficiary types by clicking on one or more boxes in the “Select beneficiary types for
stakeholder” drop-down list. As was the case on the Identify Beneficiaries tab, both the Beneficiary
Type and Beneficiary Sub-Type fields are added to list of stakeholders when the user clicks on the
button “Add to Table”.
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4 Start Page W ESS Tool (A nt: Aarhus_test2) | v 4bx
o e | ’ﬁ Add Assessment P9 Open Assessment | H Save Assessment [ Save As... | F@ Export... | 0 Delete Assessment |
1 Study Description 2 Problem Characterization 3 Resp and Beneficiaries 4 Impact Evaluation 5 Sustainability Assessment
3.1 Create Measures 3.2 Describe Capabilties 3.3 Select Drivers 3.4 Select Pressures 3.5 Select State Parameters 3.6 Casetelevant ESS 3.7 |dentify Eeneficianes
3.8 Categorize Stakeholders 3.9 Select ESS For Further Analysis
Categorize stakeholders
Select
Stakeholder
=]
Select beneficiary | Aarhus Water
type o Boat rental companies L3 s |
Cafes and restaurants along river
Select beneficiany = o
subtype imgators |
Example Imigators interact with aguatic environments, as they consume water from aguatic environments for maintaining crops,
often moving water through ditches and canals. Mote that Fammers and Imigators are different beneficiaries.
Final ESS water for growing and maintaining crops
Add to Table
Stakeholders - - -
nd Associsted Stakeholder Name Beneficiary Type Beneficiary Sub-Type
Beneficiares People living in the area MNOM-USE People who care (sxistence) e’
People living in the area MNON-USE People who care (option/bequest) c’
People living in the area Real estate activities Residential property owners e
People living in the area RECREATIONAL Anglers e’
People living in the area RECREATIONAL Boaters c’
People living in the area RECREATIOMAL Experiencers and viewers e
People living in the area RECREATIONAL Waders, Swimmers and divers 0

4.9 Select ESS For Further Analysis

The final tab in Part lll, Select ESS for Further Analysis, is used to select a sub-set of ESS for further
analysis in Part IV.

All of the ESS selected on the Case-relevant ESS tab are presented in a checkbox list that includes
the associated CICES class and section for each ESS. If the ESS has been associated with a
beneficiary, then the associated beneficiary type is also displayed in the list. If the associated
beneficiary type has been associated with a stakeholder, then the associated stakeholder type is
also displayed. If an ESS is associated with both a beneficiary AND a stakeholder, then the ESS is
classified as final. Otherwise, the ESS is classified as intermediate.

The user can select an ESS for further analysis in Part IV by clicking on the checkbox next to that
ESS. Both final and intermediate ESS can be selected for further analysis.
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5 Impact Evaluation

The purpose of Part IV-Impact Evaluation is to carry out the rest of the DPSIR analysis cycle (as
adapted for DESSIN) using the relationships established in PART III.

In Part IV-Impact Evaluation, the user estimates how proposed measures will affect the system
under study by estimating the impact of measures on the state of the ecosystem (State), the
provision of ESS (Impact I-Provision), and the use of ESS (Impact lI-Use). The Impact II-Use
assessment is limited to ESS that have been classified as final in Part Ill. The user is further
prompted to estimate economic values for changes in the use of these services.

Changes in State, Impact | and Impact |l are measured using indicators. An indicator is defined as an
observed value representative of a phenomenon under study. Indicators are defined for each state
parameter associated with the selected ESS, as well as the provision and use of ESS.

Indicators are estimated for a baseline scenario that represents the system before any measures
have been implemented. These are compared to indicators that estimate the impact(s) of one or
more proposed measures.

5.1 State Indicators

Indicators are defined for state parameters on the State Indicators tab. An indicator can be defined
for every combination of Measure, ESS, and State parameter.

The user can select a measure, ESS, and state parameter combination using drop-down lists. A list
of suggested state indicators that can be used to measure the selected state parameter is provided
in the “Add State Indicator” drop-down list.

It is also possible to create a user-defined state indicator by selecting “Other” from the list. This
activates the text field below the drop-down list, which can then be used to enter the name of the
indicator. Indicators are added to the “State Indicators” list by clicking on the “Add to Table”
button.
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4.1 State Indicators 4.2 Impact | Indicators 4.3 Impact || -Use Indicators 4.4 Economic Valuation Studies 4.5 Economic Valuation 4.6 Before/After Configuration 4.7 Before/ After Comparisons (2)

State Indicators

Select Measurs
Select ESS

Add State Indicator

Opering ver ¥
|P¢temd:'on ~ ‘ Buffering and attenuation of mass flows Regulation & Maintenance
Select State Parameter | Depth and wicth variation - Opening fiver v | [Hydromorphological Morphology
area and length of water body from: Scholz et al., 2012) w~
area and length of water body from: Scholz et al., 2012) i e

State Indicators

5.2

of restored river section

rom: Aarhus mature case]

Stream bed's profile from: Emscher mature case)

Vegetated basing/lakes’ profile from: Emscher mature case]

Floodplain size and depth/’ area of land water interface (.. flooded area) from: Emscher mature case)
Len

State Parameter

State Indicator

Impact | Indicators

— T Fpere e e % of analysis period that
Experiertial usy ;né"% s an ena;mn:ne:r:;‘apes Cuttural Odor concentration of BOD o
K settings exceeds 10 mg/L
Experiertial use of plants, - .
H _ % of analysis period that
RTC system plus opening river | Experiential use \ f‘,‘"'".‘a's and 'E"?d /seascapes Cuttural Odor concentration of BOD 0
exceeds 10 mg/L
RTC system plus opening river| LISt Of proposed State Regulation & Maintenance Depth and width variation area and length of water body 0
Opening river indicators' Wlth Option to Regulation & Maintenance Depth and width variation area and length of water body 0
Create User-deflned Structure of the water body Degree of naturalness
Opening river Cuttural shoreline themeroby) 0
indicator by clicking on
X Structure of the water body Degree of naturalness
RTC system plus opening river| ”Other” Cuttural shoreline Ihemeroby) 0
Experiertial use of plarts,
N N animals and land-/seascapes . - Length of restored river
Opening river Experiential use i diff ervironmental Cuttural Depth and width variation section 0
seftings
Experiential use of plants,
X _— animals and land-/seascapes . - Length of restored river
RTC system plus opening river | Experiertial use in diff environmental Cuttural Depth and width variation saction 0
seftings
Experiential use of plants,
RTC system plus opening river | Experiential use ;nér;rals ani;a;g—:fne:r:;‘apes Cuttural S:{a;tﬁ::nd dynamics of Minimum dailty average flow 0
seftings
Experiential use of plants,
RTC system Experiertial use ;nén%als ande'!.la;rif;;:ne:r:;‘apes Cuttural E:TEET;Z:M dynamics of Minimum dailty average flow 0
seftings
. X quantity and temporal
RTC system plus opening river | Attenuation ﬁ;rzse%r;%vasnd attenuation of Regulation & Maintenance Water residence time varniability of the water {ava. a
flows, flood levels)
quantity and temporal
RTC system Atenuation nB_I;rI::nﬂr;%vasnd attenuation of Regulation & Maintenance Water residence time varability of the water (avg. Q
flows, flood levels)

Indicators for the provision of ESS (Impact |) are defined on the Impact | Indicators tab. An indicator
can be defined for every combination of measure and ESS.

The user can select a measure and ESS combination using drop-down lists. A list of suggested
indicators that can be used to measure the provision of the selected ESS is provided in the “Add
Impact | Indicator” drop-down list.

It is also possible to create a user-defined Impact | indicator by selecting “Other” from the list. This
activates the text field below the drop-down list, which can then be used to enter the name of the
indicator. Indicators are added to the Impact | Indicators list by clicking on the “Add to Table”

button.
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5.3 Impact Il Indicators

Indicators for the use of ESS (Impact Il) are defined on the Impact llI-Use Indicators tab. An indicator
can be defined for every combination of measure and ESS, as long as the ESS has been classified as
a final ESS in Part 111

The user can select a measure and ESS combination using drop-down lists. A list of suggested
indicators that can be used to measure the use of the selected ESS is provided in the “Add Impact II-
Use Indicator” drop-down list.

It is also possible to create a user-defined Impact Il indicator by selecting “Other” from the list. This
activates the text field below the drop-down list, which can then be used to enter the name of the
indicator. Indicators are added to the Impact Il Indicators list by clicking on the “Add to Table”
button.

5.4 Economic Valuation Studies

The Economic Valuation Studies tab provides access to a database of economic valuation studies
that can be used for guidance in the assignment of economic values to the use of ESS (Impact Il).
The economic valuation database is intended to be advisory and choices made on this tab do not
impact other parts of the workflow.

The economic valuation database provides summary information about 71 studies that have been
disseminated in the recent literature. It is possible to filter the list by CICES Class and by economic
valuation type. The list of CICES classes used to filter the database is limited to ESS that have been
identified as final ESS in Part IIl.

Individual studies are selected using the “Authors” drop-down list, which displays the authors and
publication year for each study. Changing the selection in this field changes the information
displayed in the fields below, which show the study title, journal name, and also an abstract.

It is possible to view more information about the selected study by clicking on the button “View all
article properties”. This causes a pop-up box to appear with further information.

In some cases, two or more valuation methods were applied in a single study. In these cases, two or
more columns (with the heading, “Estimate”) will appear in the pop-up box, with each column
containing information about a single valuation method.

5.5 Economic Valuation

The Economic Valuation tab is used to assign economic valuation methods to ESS. The assignment
of economic valuation methods is independent of any selections made on the Economic Valuation
Studies tab, which is intended to be advisory only.

An economic valuation method should be assigned to each combination of measure and ESS.
Different combinations of measures and ESS can be selected using drop-down lists.
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After selection of an ESS, the “Select Beneficiary” fields are updated with beneficiary types and sub-
types. However, the information in these fields is provided for informational purposes only to help
the user identify an appropriate economic valuation type.

A valuation method is assigned to an ESS by entering the name of the valuation method in the
“Valuation Method” field. It is also possible to provide information about assumptions and other
comments in the optional “Assumptions/comments/references” field.

5.6 Before/After Configuration

The Before/After Configuration tab is used to set up a comparison of indicator values for an ESS.
The ESS for which indicators will be compared is selected using the “Select ESS” drop-down menu.
Selection of an ESS also updates the CICES section and class names to the right of the drop-down
menu.

Measures to be included in the comparison are selected by clicking on boxes in the “Select
Measures to include in Comparison” checkbox list. After the comparison is given a name in the
“Comparison Name” field, the comparison is created by clicking on the “Create Comparison”
button. This creates a new comparison on the Before/After Comparisons tab. There is no limit to
the number of comparisons that can be created.

5.7 Before/After Comparisons

The Before/After Comparisons tab provides a template for comparison of indicator values based on
choices made in other tabs of Part IV-Impact Evaluation.

All of the comparison created using the Before/After Configuration tab are available for selection
using the “Select Comparison” drop-down menu.

1 Study Description 2 Problem Ct ization 3 R and iaries 4 Impact E ion 5 inability /
4.1 State Indicators 4.2 Impact | Indicators 4.3 Impact || -Use Indicators 4.4 Economic Valuation Studies 4.5 Economic Valuation 4.6 Before/After Corfiguration 4.7 Before/After Comparisons (2)

Before/After Comparisons

Select Comparison AttenuationComp o

Comparison Type <rientialCom

Ess: Atteruation In this case, two
CICES Class: Buffering and attenuation of mass flows com pa rISOI’lS have been

CICES Section: |Regulation & Mairtenance

created.
Data  Plot
. Value, RTC
State Indicator Unit Value, baseline Value, Opening Value, RTC system plus
ver system L F
opening river
area and length of water body km 0 1 [0 1
quantity and temporal variability of the water {avg. flows, flood levels) m”ds 5 10 10
Delete
Comparison

After selecting a comparison, the ESS Name, CICES Class, and CICES Section are displayed in the
fields below.
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Indicator values are compared in a table. The type of indicator displayed depends on the selection
in the “Comparison Type” field. All four indicator types (State, Impact I-Provision, Impact II-Use, and
Economic valuation) can be displayed for ESS that have been classified as Final. Only State and
Impact I-Provision indicators can be displayed for ESS that have been classsified as Intermediate.

1 Study Description 2 Problem Ck izati 3 Ry and Beneficiari 4 Impact Eval

5 Sustainability A
4.1 State Indicators 4.2 Impact | Indicators 4.3 Impact || -Use Indicators 4.4 Economic Valuation Studies 4.5 Economic Valuation 4.6 Before/After Configuration 4.7 Before/After Comparisons (2)

Before/After Comparisons

Select Comparison |.P¢'lern.|a:|onConn - |
Comparison Type SGtate -« . . .
State indicators are displayed
. Attenuation H
Ess: because State is selected as
CICES Class: Buffering and attenuation of mass flows .
CICES Section: |Fegulation & Mairtenance Com pa rison Type
Data  Plaot
«— Value, RTC
State Indicator Unit Value, baseline anIue‘ Opening ::_ltu; RTC system plus
opening river
area and length of water body km 0 1 [0 1
quantity and temporal variability of th 5 10
Delete
Comparison

The comparison includes both Data and Plot tabs. The Data tab displays the name of indicators or
economic valuation methods that were selected in earlier sections of the Part IV workflow. The
other fields in the table must be filled out by the user. The Unit field is filled out by the user using
text entry. The Value field displays indicator values for a baseline scenario and for the alternatives
that were selected when the comparison was created on the Before/After Configuration tab.

Values can be inserted in the Value fields by text entry or by using indicators that have been
defined using the MIKE Workbench indicator manager. The second option is only available if using
the MIKE Operations version of MIKE Workbench, which requires a license.

To link an indicator value to an indicator that has been defined using the MIKE Workbench indicator
manager, click and drag the indicator from the indicator manager to the value field. The value field
will be highlighted in yellow, which indicates a link to the indicator manager.

% MIKE OPERATIONS Workbench - workspacel

Connection  View  Settings

* Indicators nx

# staripage %, ESS Tool Aarhus test?) | Q@ area and length of water body | MHydroExample |5 ESS_indicator_example

v
-y Datebase D@ ardd [® Open Hsave HSave As.. |
@

----- area and length af water body|

1 Study Description 2 Problem Ch ization 3 R and iaries 4 Impact Evaluation 5

4.1 State Indicators 4.2 Impact | Indicators 4.3 Impact || -Use Indicators 4.4 Economic Valustion Studies 4.5 Economic Valustion 4.6 Before/After Configuration 4.7 Before/After Comparisons (2)

Before/After Comparisons
Select Comparison

| AtenuationCame =
Compateon Typs (st <]
£ss Atteruation

CICES Class Buffering and attenuation of mass flows

Click and drag indicator from
indicator manager to value Ut

Value, RTC
Value,bacsline  VAuB:Opering - Velue. RTC

o system pius

opening river
field .
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If an indicator was not defined for a particular measure, then the value field for that
indicator/measure combination is highlighted in red. Indicators values that are not defined are set
to the baseline value for that indicator, which is based on the assumption that the measure does
not affect the value of the indicator.

The Plot tab enables visual comparison of indicator values. Bar, Column, and Radar plot types are
available. It is only possible to compare one indicator at a time. The indicator to be compared is
selected from the “Plot” drop-down menu.

1 Study Description 2 Problem Ct izati 3 R and jari 4 Impact Evaluati 5 inability 7
4.1 State Indicators 4.2 Impact | Indicators 4.3 Impact || -Use Indicators 4.4 Economic Valuation Studies 4.5 Economic Valuation 4.6 Before/After Corfiguration 4.7 Before/After Comparisons (2)

Before/After Comparisons

Select Comparison |MemmonConp o |
Comparison Type |State o |
ESS: Attenuation

CICES Class: Buffering and attenuztion of mass flows

CICES Section: |Fegulation & Maintenance

Data  Plot

Plot quartity and temporal variahility of the water (avg. flows, flood levels) ~

Flot type i ~

Column
Radar

Delete
Comparison flood levels)

10

m*3ls
2]

Qpening rivar RTC system plus opening river
Baszaline RTC systam

A comparison can be deleted by clicking on the “Delete Comparison” button. This will cause the
comparison to be removed from the “Select Comparison” drop-down list.
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6 Sustainability Assessment

The DESSIN Sustainability Assessment (SA) supplements the ESS evaluation by broadening the
analysis to put the evaluated changes in ESS into perspective by considering multiple dimensions.
These multiple dimensions include wider social, environmental, financial, governmental, and asset
performance aspects of the alternatives under consideration. This allows for the consideration of
potential disadvantages like costs and environmental effects (e.g. additional greenhouse gas
emissions) together with advantages such as benefits expected from implementing a measure.

6.1 Configuration

The Configuration tab is used to define basic characteristics of the SA. The proposed measures must
be categorized as either water supply or wastewater measures using the “System Type” radio
buttons. A brief description of the system in which the measures will be deployed is provided in the
“Description” field. The start year for the assessment is provided in the “Start year” field. Future
time points for which SA indicator values will be estimated can be specified in the “Snapshot Times
in years” field. There is no limit to the number of future snapshot times that can be defined.
Measures to be included in the SA are selected using the “Measures” checkbox list.

6.2 Time scales

The Time scales tab is used to specify start-up times for each of the measures included in the SA.
Start-up times are entered manually in the “Start Time” field.

The purpose of specifying start-up time is informational only and exists to help the user maintain
consistency in comparing measures at different points in time. Start-up times are not used
anywhere else in the SA workflow.

6.3 Indicators

The Indicators tab is used to select indicators that will be used in the SA. The Indicators tab is also
used to specify indicator properties that affect how indicator values are displayed and compared in
other parts of the Part V workflow.

SA indicators are selected from the SA indicators list, which was developed as part of the DESSIN
Cookbook. The SA indicators list groups indicators into five dimensions: Assets, Environmental,
Financial, Governance, and Social. Each dimension is further subdivided into “objectives” and
“criteria”. More information about the SA indicators and indicator categories is available in the
DESSIN Cookbook and Cookbook Companion Document.

Indicators are selected from the “Select/Specify Indicator” drop-down menu. The list of available
indicators changes depending on the selections in the “Select Dimension”, “Select Objective”, and
“Select Criterion” fields. It is also possible to create a user-defined indicator by selecting “Other”. If
“Other” is selected, the “Metric”, “Indicator”, and “Unit” fields become active and the user must
provide values for these fields.
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Select Dimension |m5w bl |
Select Objective |m - Technology/Solution reliabiity, adequacy, resiience, and safety (A1) V|
Select Criterion |m1 - Technology # solution reliability, adequacy., resilience and safety bl |

Select/Speciy o —

Indicator - Metric, Indicator, and
Metic | mm

Unit fields become

Indicator | J Regulary threshold . h O h .
O — T ==——— | activewhen Otheris o Tt
Indicators SeIeCted
Dimensio Objective Criterion  Id Metric Indicator System Uit AT Tv5E Target Value
Economic impact ;Econdotni-
51 512- {incl. Indirect and m:l
Social L Econamic| induced impacts) "
Sfl.i;hty impact 5121 derived from initial ?’pendlng} WWAWS 1000000 0
he creation spending forthe _
enfanceny solution itself sconamic
impact
water
G11- Compliance status
P Compliang improvement w.’ reached
{%"}"ema” ol dwth|GIT1|relevart EU Swater | WW/WS H 0 o
s relevant standards (WFD, status
regulation: BWD) level
required
51 511-
Social . Health Presence of )
Sf"i?lw — 5111 ienabisl pathogens WW/WS H 005 Masimum [x]
e ety

After an indicator is selected, properties must be specified that affect how indicators are displayed
and compared later in the SA workflow. The “Data available” radio buttons are used to indicate
whether data are available for quantifying indicator values. If Yes is selected, then the indicator is
included in the Quantitative Assessment while if No is selected, the indicator becomes part of the
Qualitative Assessment. The “Regulatory threshold” and “Target value” fields are used to normalize
indicator values for comparing different indicators on the Compare Indicators tab. If a regulatory
threshold (i.e., a minimum or maximum) exists for an indicator, then the threshold value should be
provided and users should indicate whether the threshold is a minimum or a maximum using the
accompanying radio buttons. If a target value exists, then that value should be given in the “Target
value” field. Details of how these values are used to normalize indicators are provided in the
documentation of the Compare Indicators tab.

New indicators are added to the “Indicators” list by clicking on the “Add to Table” button.

6.4 Quantitative Assessment

The Quantitative Assessment tab is used to compare indicators for which data are available to
support quantitative estimation of indicator values.

Indicators values are compared in a table. The table displays the name of indicators that were
selected on the Indicators tab. The Unit field is carried over from the Indicators tab. The Value must
be filled out by the user.

The Value field displays indicator values for a baseline scenario and for the alternatives that were
selected when the comparison was created on the Configuration tab. In addition, indicator values
are displayed for each of the snapshot times defined in the Configuration tab. Snapshot time refer
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to the time since start-up (defined on the Time scales tab), and not the time since the beginning of
the assessment (defined on the Configuration tab).

Values can be inserted in the Value fields in three ways: by text entry; by using indicators that have
been defined using the MIKE Workbench indicator manager; or by linking to indicators that were
defined in Part IV-Impact Evaluation. The second option is only available if using the MIKE
Operations version of MIKE Workbench, which requires a license.

To link an indicator value to an indicator that has been defined using the MIKE Workbench indicator
manager, right-click in the value field and select “Insert Indicator”. A drop-down menu will appear
with a list of indicators available for selection. The value field will be highlighted in yellow, which
indicates a link to the indicator manager.

1 Study D ipti 2 Problem Ct izatii 3 and iari 4 Impact B i 5

5.1 Corfiguration 52 Time scales 5.3 Indicators 5.4 Quantitative Assessment 5 5 Qualitative Assessment 5.6 Compare Measures 5 7 Compare Indicators
Quantitative Assessment

Indicator

RTC system plus
opening river
(10 years)

003

Opening river RTC system
Units Baseline (10years) (10years)

5111 - Presence of microbial pathogens -

—_— nn
5121 - Economic impact {incl. Indirect and induced impacts) derived from inttial spending for the solution itsef - (Economic impact - initial spending) / economic impact | [ ‘ Insert Indicator

Insert Reference Indicator - area and lei

Yellow highlighting indicates
link to indicator manager

To link an indicator value to an indicator that was defined in Part IV-Impact Evaluation, right-click in
the value field and select “Insert Reference”. A drop-down menu will appear with a list of
comparisons that were created on the Before/After Configuration tab. If a comparison is selected,
another drop-down menu will appear with the different types of indicators available for selection.

% MIKE OPERATIONS Workbench - workspacel
Connection  View  Settings

(08 x || startPage = 4 I % ||} Tools Explorer
E ﬁ! (0@ aAdd [ Open | ] save Hsave s | Search tosibox
.E 1 Study iption 2 Problem Ct ization 3 and iaries 4 Impact ion 5 Toaols
5.1Configuration 52 Time scales 5.3 Indicators 5.4 Quantitative Assessment 5 5 Qualitative Assessment 5.6 Compare Measures 5.7 Compare Indicators 1 Stored Sequ
Quantitative Assessment k=g ioos
—_— s m  ________________________ i Datatook
o RTC system plus . H .
Operi RTC system Opening river ik, Archive Te
Indicator ~ lnts  Baselne g e opening fiver :
{10 years) {10 years) (10years) {20years) 1A%, Change-lc
5121 - Economic impact {ndl. Indirect and induced impacts) derived from initial spending for the solution itsef - {Economic impact - initial spending) / economic impact |H 0 1000000 [o : ", DataExpo
5111 - Fresence of miorobial pathogens - Insert Indicator i+, Datalmpe
i, Document
Insert Reference AttenuationComp  » -, Event-og
ExperientialComp  » | State Indicator y o FeatureCl
— k Metadata
Impact | Indicator >\ Rasterau
Impact Il Indicator v, seriptexe:
Economic evaluation b Seript Que

i Eco System Se

i.A, ESsTool

i Gaugss
1A, Rating cur

Selecting an indicator type will open another context menu with list of indicator types. Selecting an
indicator type will open a final context menu with a list of available values, which can be either the
baseline value or a value defined for a particular measure. It is possible to link to any of these
values.
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% MIKE OPERATIONS Workbench - workspace!
Connection  View  Settings

Elﬁl ‘0@ aAdd [ Open | Hsave Hsaveas.. | fsearch toolbox
! 1 Study i 2 Problem Ch ion 3 and jaries 4 Impact ion 5 inabili Teols
5.1 Confiquration 5.2 Time scales | 5.3 Indicators 5.4 Quantialive Assessment 5,5 Gualtative Assessment | 5.6 Compare Measures | 5.7 Compare Indicators. 8 Stored Sequence
st
RTCsystemplus  5ning fver by Dati:::e Tool
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| InsertReference | | AttenuationComp : § ::;":"tme
L -og quen

| %of analysis period that concentration of BOD exceeds 10 mg/L

»
» Baseline value ss G
Degree of naturalness (hemeroby) » RTC system {2}
»
»

he
ryTe
ute 1
> L seript QuenyTo
i \\ Spreadshest O
A, Times series Qu
il Eco System Service
ik, ESSTool
i Gauges
-, Rating curve to:

Length of restored river section RTC system plus opening river {2}

Minimum daily average flow T EconGmIE evalEten

Linking to a value from Part IV-Impact Evaluation will cause the value field to be highlighted in
black.

1 Study Descripti 2 Problem Ct izati 3 and iaries 4 Impact i 5

5.1 Corfiguration 5.2 Time scales 5.3 Indicators 5.4 Quantiative Assessment 5.5 Qualitative Assessment 5.6 Compare Measures 5.7 Compare Indicators

i RTC system plus -
Opening river RTC system Opening river
Indicator ~ Units Baseine  piio) it cpcring uer 0 yeom]

5121 - Economic impact {incl. Indirect and induced impacf tial spending) / economic impact | [ 1000000

ST Presence of el pthegene Black highlighting
indicates link to Part IV

6.5 Qualitative Assessment

The Qualitative Assessment tab is used to compare indicators for which data are not available to
support a quantitative analysis.

The qualitative assessment is different from the quantitative assessment in that qualitative
indicators are not scalar values. Instead, qualitative indicator categories are distributed over the
study area.

To assign qualitative indicator values, the user should click on one of the qualitative indicator fields.
This will cause a pop-up window to appear displaying five qualitative categories: Strong Negative,
Negative, Neutral, Positive, and Strong Positive. To the right of each category label is a text-entry
field in which the user is prompted to enter the percentage of the study area that should be
assigned to each category. The sum of the five entries must add up to 100.

The Qualitative Assessment tab also provides a text entry field immediately to the right of the
indicator definition that allows the user provide more information about the indicator and/or the
area of the system over which the qualitative indicators are defined.
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1 Study Description 2 Problem Ct ization 3 and iaries 4 Impact ion 5
5.1 Corfiguration 5.2 Time scales 5.3 Indicators 5.4 Quartitative Assessment 5.5 Qualitative Assessmert 5.6 Compare Measures 5.7 Compare Indicators

Quality Value Editor X Opening river RTC system ETC?“:;";'“S Opening river RTC
(10 years) (10years) {10 yemrs) (20 years) 20y

Indicator

Edit the percentages - must add up to 100

G111 -Complianceimy  Sona Negative (%) po e
EF @) StrongPostive: 0 StrongPosttive: 0
i

Posiive (%) .

’ Sum of entries
Sor e

must add up to
100

6.6 Compare Measures

The Compare Measures tab is used for visual comparison of indicator values. The tools available for
comparison change depending on whether quantitative or qualitative indicators are being
compared.

If a quantitative indicator is selected, bar, column, and radar plots are available for comparing

values.

1 Study Description 2 Problem Ct ization 3 R and iaries 4 Impact Evaluation 5

5.1 Corfiguration 5.2 Time scales 5.3 Indicators 5.4 Quantitative Assessment 5.5 Qualtative Assessment 5.6 Compare Measures | 5.7 Compare Indicators

Compare Measures

Select Indicator 111 - Fresence of microbial pathogens - v]
P

Bar
Column
Radar

I Opening river
00 RTC system
Il RTC system plus opening river

20 year(s)

10 year(s)
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If a qualitative indicator is selected, then pie or doughnut charts are available for displaying results.
It is only possible to display two charts at once. Results to display in each pie/doughnut chart are
selected from the drop-down menus labeled “Left pie” and “Right pie”.

1 Study D ipti 2 Problem Ct izati 3R and Jari 4 Impact B i 5
51 Configuration 5.2 Time scales 5.3 Indicators 5.4 Quantitative Assessment 5.5 Qualitative Assessment 5.6 Compare Measures 5 7 Compare Indicators

Select Indicator |GW 11 - Compliance improvement w./ relevant EU standands (WFD, BWD) - water status reached # water status level required 5 |
Flot type Pie ~

Left pie Fight pie. | Qpening ver (10 year(s)) |

)
)
I

)
ing river (10 year(s))
ing river =]

RTC system plus openi
cm i

Baseline Opening river (10 year(s))

I Strong Negative Megative M Neutrsl WM Positive Strong Positive I Strong Negative Megative M Neutrzl WM Positive Strong Positive

6.7 Compare Indicators

The Compare Indicators tab provides functionality for comparing different indicator types. Only
quantitative indicators can be compared.

Comparison of different indicator types requires normalization to a common scale. The proposed
approach normalizes values to either a regulatory threshold or a target value. If both a regulatory
threshold and a target value are defined for a particular indicator, then the target value is used in
the normalization.

Indicators can be compared using bar, column, and radar plots.
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1 Study Description 2 Problem Characterization 3 R and Beneficiaries 4 Impact Evaluation 5
5.1Corfiguration 5.2 Time scales 5.3 Indicators 5.4 Quartitative Assessment 5.5 Qualitative Assessment 5.6 Compare Measures 5.7 Compare Indicators

Compare Indicators

Select Measure |RTCsydenplusnpal'19|iw Vl
Select Indicator(s) [] §111 - Presence of microbial pathogens -
5121 - Economic mpact (nel. Indirect and induced impacts) derived from intial spending for the solution ilsef - (Economic impact - infial spending) / economic mpact

Plot type |m_.,,| > |
Bar
1.2 ——Radar
m— e
5121 - Economic impact (incl.
Indirect and induced impacts)
- derived from initial spending
for the solution itself -
(Economic impact - initial
1 i uc impact
08
06
04
0.2
0

Baseline 10 year(s) 20 year(s)

6.7.1  Normalization to a regulatory threshold
A regulatory threshold can be either a minimum or a maximum value. If the threshold is a
maximum, then the indicator is computed as follows:

Let X = set of indicator values

Let x; = value of indicator i

Let x,., = regulatory threshold

Let X* = subset of X withvalues greater than x,

Let x5 = maximum value of X*

Let xpopm;: = normalized indicator value for indicator i

X — X
Then xpopm; = *—L if x; € X*,1otherwise

Xmax ~ Xreg
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If the threshold is a minimum, then the indicator is computed as follows:

Let X = set of indicator values
Let x; = value of indicatori
Let x,., = regulatory threshold

Let X* = subset of X withvalues lesser than x,.,

Let x,, ., = minimum value of X*

Let X popm; = normalized indicator value for indicator i

x;—Xh

TREN X o = — 2% if x; € X*, 1 otherwise
Xrag ~ Lmin

6.7.2  Normalization to a target value
If a target value has been defined, then the indicator is estimated as follows:

Let X = set of indicator values

Let x; = value of indicatori

Let X yqe = target value

Let X o = member of X with maximum absolute distance from x,.,

Let x pppm; = normalized indicator value for indicator i

|x£_xrm‘|

Thenx 1

o |xm&r_xm-r|
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