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The following document describes the specification and the implemented data
model as well as software components of the SaveGREEN Technical Application
Toolbox.

The components of the implemented SaveGREEN Application Toolbox cover
different phases within the functional monitoring approach (Figure 1). The process
is designed in a way that allows to integrate the different aspects relevant within
SaveGREEN. This includes the consideration of existing information and data (e.g.
data from ConnectGREEN project), the different characteristics of the SaveGREEN
pilot areas as well as a robust data exchange process to derive consistent and
reliable data on corridors and functional connectivity.

Data
collection in
of the field

Prepation

working (Functional

projects Monitoring Connectivity

Approach)

analysis

Figure 1: Scheme of phases that are covered by the development process of the Technical
Application Toolbox

The toolbox will support the following project activities:

1 Consistent and quality-assured storage of all data created within the
framework of the project genesis

1 Fieldwork and monitoring of functional connectivity within the pilot areas

1 Consistent data flows between field work and IT infrastructure

1 Publication of data and public availability

To ensure comparable and consistent geodata for all pilot areas, on the one hand
a uniform database schema and on the other hand, a method for monitoring
functional connectivity is provided.

For the monitoring of the functional connectivity in the course of the fieldwork in
the pilot areas, the existing open source mobile GIS-Client software QField was
adapted. Based on this mobile GIS Client all relevant parameters like e.g. land use,
barriers and wildlife tracks can be collected digitally. The aim of the first
monitoring season was to gather experience and to adjust the monitoring

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
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concepts if necessary. Based on the user experience of the first monitoring
seasons, all parameters from the functional monitoring, which have great
potential to be used for citizen science monitoring approaches, were
implemented as an additional Android based mobile device solution.

Thereafter, the existing mobile application “Roadkill” (Figure 2) was extended with
these features, thus allowing citizens to easily engage in mapping exercises.

The SaveGREEN Project provides these two different mobile applications for the
digital mapping of parameters for the functional connectivity monitoring
approach in the course of the fieldwork.

=EeYY ONAE 7:59 AM BE Y ON 7D HE18:01 AM =y ONZ D EE)g01 AM

; ; Change / specify species

QUICK SAVE HERBIVORES LARGE
CARNIVORES Unknown

BIRDS

DOMESTIC CARNIVORES RODENTS Exact collision date
ANIMALS OTHER BIRDS DIURNAL NOCTURNAL Date: Time:

RAPTORS RAPTORS
8/2/2019 8:00 AM
INSECTIV- BATS BIRDS

Take m Add from Estimated collision date
Photo I Gallery
OROUS MAM...

Save for later Add details

AMPHIBIANS REPTILES UNKNOWN

Figure 2: Roadkill application which functionality will be extended to be able to collect relevant
parameters for the functional monitoring approach by means of citizen science

The results and all collected and data products of SaveGREEN, such as the
designated corridors and the assessment of their functional connectivity, are
published for a wide public audience through the following online portals (Figure
3):

1 SaveGREEN Geodata-Portal: https://metadata.SaveGREEN.at/

1 Carpathian Countries Integrated Biodiversity Information System (CCIBIS:
https://ccibis.org/)

1 Ecological Networks Europe: ENE: http://www.ecological-network.eu/

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
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Figure 3: Collected data of the structural and functional monitoring approach in the pilot areas are
made available to general public by publishing through the implemented SaveGREEN Distribution
Platform (SaveGREEN-DP: https;//metadata.SaveGREEN.at) and can be easily integrated in the
established thematic web platforms CCIBIS Geoportal (https://geoportal.ccibis.org/) and Ecological
Corridors Europe (http.//www.ecological-network.eu/)

This integration of project results in the well-established and widely known
thematic portals CCIBIS and ENE is a significant contribution to ensure future
consideration in planning and furthermore, contributes to raising awareness for
ecological connectivity.

The following resources of the SaveGREEN Technical Application Toolbox are
shared via the SaveGREEN Project Library (https://www.interreg-
danube.eu/approved-projects/SaveGREEN/outputs):

1 SaveGREEN Harmonized Data Model (HDM)
o UML.zip: UML-Diagrams (PDF)
0 SaveGREEN.eapx: Enterprise Architect project file (required to
extend the HDM)
o GML-Application schema HDM
1 QField.zip: QGIS-Field Template HDM (Template project which can be used
directly in QField to map all objects defined in the HDM)
1 Import2PostGIS.zip: Import scripts (all import scripts required to import the
QField data sets in the PostGIS database

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
Project co-funded by European Union funds (ERDF)
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The whole implementation of the SaveGREEN Technical Application Toolbox is
based on open source technologies. This is the only way to ensure the reuse of the
developed tools in other projects without additional licensing costs. Thus, open
source software was used for the development of the toolbox such as QGIS' and
QField? for the in-field monitoring tool, as well as the open source database
technology PostgreSQL?® with the extension PostGIS* for the backend to
implement a uniform SaveGREEN database schema. The PostGIS extension also
enables the storage and analysis of geographic data.

deployment starter Deployment Diagram

SaveGREEN: SaveGREEN-DS: Save Green DataStore: Data collection | QField SaveGREEN-DP: SaveGreen distribution plattform SaveGREEN-GPA:
Fieldwork@PA preparation | quality assurance (QA) General public access

Ay other thematicpiatorm (Eke CCIBIS.
oF ECOLOCICAL NETWORKS AUSTRIA)

Wiaster DB (EEA)

‘SaveGresn distribution server

wapsiore a a1
o =

A

:
P—] T [.-
= | = P

il B

Common GIs-Cients

vatasiorsse 8]
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= s (GeoNetork

Common webbrowser

Figure 4: Deployment diagram and overall architecture of the SaveGREEN Toolbox

Figure 4 shows the overall architecture and all components of the SaveGREEN
Technical Application Toolbox. Two mobile device applications are available to
support the collection of data in the field (Figure 4: SaveGREEN:Fieldwork@PA).
QField is an existing Android client technology and the mobile frontend GIS of the
open source GIS software QGIS. For each pilot area a QField project was
configured to support the monitoring of functional connectivity in the field. These
prepared projects will include also basemap datasets and the harmonized
fieldwork data model. These QField projects are synchronised by using the open

! https://qgis.org/

2 https://gfield.org/

3 https://www.postgresql.org/
4 https://postgis.net/
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source cloud sharing technology nextcloud® to connect the mobile device and the
central data storage. After a quality control and quality assurance procedure the
fieldwork data are published from the data storage to the PostgreSQL master
data store. A detailed description about the QField client and related workflow is
given in chapter “QField — an open access application for monitoring in the field”
(Figure 4: SaveGREEN-DS).

Beside the QField expert client solution, the smart phone mobile application
Roadkill was made available for the pilot areas (see chapter The Roadkill
Application — Extension to support the monitoring of functional connectivity for
citizen scientists). This application communicates directly via web services with
the PostgresSQL fieldwork database. After a quality control and quality assurance
procedure, all datasets are forwarded to the PostgresSQL master data store,
which represents the central SaveGREEN data warehouse.

As soon as new data are available in the PostgresSQL master data store the latest
changes of this data are replicated to the PostgresSQL slave data store, which is
running on the SaveGREEN-DP (Figure 4: SaveGREEN-DP).

The final and latest datasets of the individual pilot regions are available on the one
hand as file-based database format Geopackage (including all mapped objects
and photos of the pilot region) and on the other hand in the central PostGIS
database (data store for the provision of the OGC web services) for further
processing and the publication process.

The SaveGREEN Distribution Platform (Figure 4: SaveGREEN-DP) provides
different technologies and mechanism to integrate the datasets and their
documentation (metadata). The integration can be done by using the provided
OGC Viewing Services (OGC WMS), OGC download services (OGC WFS) and
discovery services (OGC CSW). Furthermore, a direct integration of the provided
interactive maps (Figure 4: SaveGREEN-DP-Component MapStore) of the pilot
areas via iframe technology and API is provided.

This mechanism allows the integration of all SaveGREEN results and data sets in
the well-established and wide known thematic portals CCIBIS and ENE. (Figure 4:
SaveGCREEN-GPA).

5 https://nextcloud.com/
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Furthermore, for GIS experts direct access to the relevant geodata for common
GIS clients is provided by standardised OGC web services. For non-GIS users the
data can also be accessed and viewed via a standard web browser.

The developed harmonized SaveGREEN data model represents the heart of the
whole SaveGREEN application toolbox. It defines the whole model sematic - all
objects, their properties and relationships that must be mapped in course of the
fieldwork and guarantees and thus ensures the comparability of the results of the
individual pilot regions.

The conceptual data model was created according to the standards of the ISO
TC211 - Geographic Information using the conceptual modelling language
intended for this purpose, in particular Unified Modelling Language (UML)®

Using the UML diagrams, the data model and its contents were clarified with the
domain experts within SaveGREEN. Furthermore, a GML application schema can
be derived directly from the diagrams, which defines the encoding of the data to
be exchanged as well as the underlying database structure.

This type of data transfer is also called ‘schema-related data exchange’ because
the underlying data model is also transferred during the exchange.

Documentation of the data model

For a better overview, the data model was divided into four areas or so-called UML
leafs. The UML leaf "General Data Feature Types" provides two feature types that
allow an assignment of all collected and provided spatial objects to the
corresponding pilot area and to the corresponding data set. Through this
assignment, all spatial objects of a pilot area or a data set can be systematically
gueried and transferred.

¢ https://www.uml.org/

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
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In the UML leaf “Fieldwork Data Feature Types”, data models are created for all the
topics that are collected during the fieldwork. All three GML leafs have a

dependency to the fourth UML leaf in which the model-specific data types, code

lists and enumerations are defined (Figure 5).

GML SaveGresn-Overview /

alzzfe

Collected Data Feature Types

E + HabitatUnit
E + LandCoverUnit

E + EcologicalComdorsegment

alzzfe
General Data FT

E + Manitoring Device
E + Monitoring FileDevice:
E + MonitoringSite

E + Pilotarea

E +pataset

F T N
| \

W
aleafs

Types and Lists

E +cl_EamerType

E + ol_chancterizationActivitySizn

E +d_DeegreeCfyalitity

E +d_DeviceType

E +d_Directions

B +c_tunis_natitats

E +c_LocalHabitatNameyalue

E +d_Materia

E +¢l_nationalHabitatNamevalue

E + d_nationalHabitatschema

E +d_Openessindex

E +l_Purpose
+d_snowCondition

E +d_Weather

E +fileDevices

E + fileFrom_Th_Period

E + habitatName

E + habitatObzervation

E + landcoverobservsation

E + spediesName

E + TimePeriod

E +d_LisALandCoverClassvalue

E +o_Species

E + photo

+ enum_Permability

+ enum_Filotares

aleafs
Fieldwork Data Feature Types

4 E + Bamiene

E + directSpeciesObservation
E + Habitat

E + LiniearLandscapeEiement
E + Mapper

E + MappingCampain

E + OtheractivitySign

E + OtherspatialComments
E +Overpass

E + PointLandscapeElement
E + Roadkil

E + Uniderpass

E +Track

Figure 5: Package diagramm: overview of feature types, data types, codelists, enumerations and

their dependencies
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Basetypes

During the conception of the data model, base data types were defined to be
used for the designed feature type (FT) in the SaveGREEN application schema. On
the one hand, these are concepts of the INSPIRE Generic Conceptual Model,
which are essential for the life cycle management and the ID handling of the
spatial objects. In addition to these elements, data types have been defined to
facilitate data synchronization between the distributed databases (master-slave
databases) and to ensure consistent data management.

INSPRE Base Types used for the SaveGREEN application schema

identifier

External unique object identifier published by the responsible body, which may
be used by external applications to reference the spatial object.

NOTET External object identifiers are distinct from thematic object identifiers.

NOTE 2 The voidable version identifier attribute is not part of the unique identifier
of a spatial object and may be used to distinguish two versions of the same spatial
object.

NOTE 3 The unique identifier will not change during the life-time of a spatial
object.

1 localld:
A local identifier, assigned by the data provider. The local identifier is
unigue within the namespace, i.e. no other spatial object carries the same
unique ID.

NOTE: It is the responsibility of the data provider to guarantee uniqueness
of the local identifier within the namespace.

1 namespace:
Namespace uniquely identifying the data source of the spatial object.

NOTE: The namespace value will be owned by the data provider of the

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
Project co-funded by European Union funds (ERDF)
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spatial object and will be registered in the INSPIRE External Object
Identifier

1 version:
The identifier of the particular version of the spatial object, with a
maximum length of 25 characters. If the specification of a spatial object
type with an external object identifier includes life-cycle information, the
version identifier is used to distinguish between the different versions of a
spatial object. Within the set of all versions of a spatial object, the version
identifier is unique.

NOTE 1: The maximum length has been selected to allow for time stamps
based on ISO 8601, for example, "2007-02-12T12:12:12+05:30" as the version
identifier.

NOTE 2: The property is void, if the spatial data set does not distinguish
between different versions of the spatial object. It is missing, if the spatial
object type does not support any life-cycle information.

1 beginLifeSpanVersion
Date and time at which this version of the spatial object was inserted or
changed in the spatial data set.

1 endLifeSpanVersion
Date and time at which this version of the spatial object was superseded or
retired in the spatial data set.

Base Types to facilitate data synchronization between the distributed databases:

1 synchronised

Data type for marking objects synchronized from the working database to the
master database.

1 approved

Once an expert has validated the objects regarding their correctness, the value is
set to true and the objects are synchronized into the master database and from
there into the slave databases.

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
Project co-funded by European Union funds (ERDF)
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General Data Feature Types

The General Data Feature Types (Figure 6) enable an assignment of all spatial
objects, which are provided for and collected during the fieldwork, to a specific
dataset or a pilot region. Essential information about the pilot areas and the
dataset can be documented by using these Feature types (FT). Furthermore, the
entire model semantic required for the storage of all the data sets collected by the
different devices types (like camera traps or the data logger for noise and light
emissions) in the established monitoring sites in the PA is defined.

GMLGeneral Data_FT
aFeatureTypes «FestureTypes e — .
LN o Fieddwork Data Feature Types:: Fieddwork Data Feature Types::
Mapper MappingCampain
& upropertys aproperty s
* + id: Characterstring + Gd: Characterstring
* +  inspirelD: Identifier + linspire|D: Identifier
* - * g + name: Characterstring + startthiappingCampain: DateTime
+ geometry: GM_Surface + extent: GM_Suface +  endMappingcampsin: DateTime
voiiabie - o =:c|_Weather [0..1]
+ beginlifespanyersion: DateTime spanVersion: DateTime +  temp [0..1]
+ endlifespan¥ersion: DateTime [0..1] espaniersion: DateTime [0..1] +  znowCond owCondition [0..1]
- + [istOfLocalities Characterstring [0..1]
+belongsToPiothrea f1\ 0..1 + notes: CharacterString [0..1]
+hasMonitaringSite | 0..*
aFeatureTypes
wFeatureTypes MonitoringDevice uFEStLrETypes
ST Monitoring FileDevice
_ S SprOpEry# -
+belongzToMonitoringsite senerated “ne 5
a P_’OPE_"W* . = = + name: Charactersting [0..1] FEEnertzdiontannzhatasst aproperty »
+  inzpirelD: '59"*—9'_ + photoDeviceDoku: photo [0..*] inspire! D: |dentifier
+ name: CharacterString [0..1] 0.1 0..* |+ photoFromSumounding: photo [0..*] (1 o.* : Boolean=0
+ photoFromSwrounding: photo [0..*] +hasDevice + deviceType: d_DeviceType +generateByDevice + photo: photo [0..*]
+ georv'e‘t'gt:GM_SL'face + inspirelD: Identifier + file: fileDevices [0..*]
+  synchronised: Bookean=0 + synchronised: Boglean = 0
+ geometry: GM_Point
#DataTypen «DataTypen
fileDevices photo #DataTypen aDataTyper
TimePeriod fileFrom_TM_Period
it e, wi
N + oto_uuid: CharacterString
+ type: cl_DeviceType e s aproperty» “property»

L . + directory_or_url: CharacterString . N
+ file: fileFrom_TM_Period [0..*] + fk_fieldwork_objects: CharacterString + periodName: CharacterString

+ fk_fieldwork_objects: CharacterString [0..*] +  beginPeriod: Date
+ endPeriod: Date

+  period: TimePeriod [0..%]
name: CharacterString
+ directory_or_url: CharacterString [1..*

«CodelList»
cl_DeviceType

wCodelist»

¢l_SnowCondition +  wildlife cam .
+ very dry conditions + noise sensor

b cl_Weather
+ dry conditions +  light sensor -
+ wet conditions + sandbed e
+  muddy
+ snowless + barbartrap + dry
+ snowcovered + othertrap +  wet
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Enumeration?

enum_PilotArea

AT1: Kobernausser forest (AT)
AT2: Péttsching (Alpine-Carpathian Corridor)

CZ-SK: Beskydy-Kysuc

Z-SK cross-border area
SK-HU: Novohrad-Négrad SK-HU cross-border area
UA: Zakarpattia region

RO1: Mures valley (Arad-Deva)

RO2: Mures Valley (TArgu Mures — Targu Neamt)

BG: Rila-Verila-Kraishte Corridor

Figure 6: Leaf ,General Data Sets” and associated enumeration

FT PilotArea

FT to provide essential information about the pilot area like

1
1

pilotAreaName: enum_PilotArea - name of the pilot area

website: CharacterString - if available a link to a website with information
describing the pilot area

geometry. GM_Polygon - delimitation of the pilot region

FT DataSet

FT to provide essential information about the dataset

name: CharacterString - name that identifies the dataset
metadata_url Identifier - Unique URL to metadata record if metadata
catalogue is available

extent: EX_GeographicExtent - Spatial extent of the data set

FT MonitoringSite

FT to provide essential information about the monitoring site

1
1

name: CharacterString - name that identifies the monitoring site
photoFromSurrounding: Photos to document the surrounding of the
monitoring site

geometry: delimitation of the monitoring site

FT MonitoringDevice

FT to provide essential information about the monitoring device used

1
1

name: CharacterString - name that identifies the monitoring device
photoDeviceDoku: Photo for the documentation of the device.

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN

Project co-funded by European Union funds (ERDF)
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1 photoFromSurrounding: Photos to document the surrounding of the site
where the device is established

1 deviceType: Type of device

1 geometry: Location of the monitoring device within the monitoring site

FT MonitoringFileDevice

FT to provide essential information about the data generated by the device

1 photo: data type to store the information of the photo file
0 photo_uuid: Identifier of the photo
0 directory_or_url:folder or URL where the photo is stored or could be
accessed via internet
o fk_fieldwork_objects:foreign key to the used MonitoringDevice
1 file: data type to store the information of the produced file (e.g. csv- or
excel-file)
0 type:type of used device (see cl_DeviceType)
o file:information of the stored file
A periode: Period that is covered by data measurements (data-
logger)
A name: Name of the file
A directory_or_url: Folder or URL where the file is stored
o fk_fieldwork_objects:foreign key to the used MonitoringDevice

FT Mapper

FT to provide essential information about the mapper concerned with fieldwork

1 name: CharacterString — name of the person who carried out the fieldwork

FT MappingCampaign

FT to provide essential information about the mapping campaign

startMappingCampaign: Start date and time of the mapping camypaign
endMappingCampaign: End date and time of the mapping campaign
weaterConditions: Information about the weather conditions (cl_Wather)
temperature : Average temperature while the mapping campaign
snowConditions: Snow conditions during the mapping campaign
(cl_SnowConditions)

1 listOfVisitedSites: List of all sites which have been mapped

=a =4 -4 —a

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
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1 notes: Space for comments and notes about the mapping campaign

Collected Data Feature Types

These FTs were designed to store the information and results from the structural
monitoring and additional collected data, which support the fieldwork and
represents the ecological status quo of the pilot area (Figure 7). For this purpose,
the three Collected Data Feature Types EcologicalCorridorSegment, HabitatUnit
and LandCoverUnit are designed.

FT EcologicalCorridorSegment

The FT will be used to provide the information obtained from the structural
monitoring. It will show the course of the ecological corridor as well as the
evaluation of the corridor in terms of its permeability. For these purposes, the
corridor is divided into corridor segments that have the same permeability. Each
Corridor Segment has a relationship to the General Feature Types PilotArea
(association role = pilotArea) and DataSet (association role = dataset). The feature
properties can store the following information:

1 degreeOfPermability: enum_Permability - Value and its classification
according the enumeration enum_Permability which is calculated within
the structural monitoring procedure. Representing the status quo of the
ecological permeability of the corridor segment from a structural
connectivity viewpoint.

1 bottleneck: Boolean — Corridor segments which represents a bottleneck
within the corridor course

1 geometry: GM_Polygon - Delineation of the corridor sesgment. Result of the
structural connectivity modelling procedure.

FT HabitatUnit

This FT is designed to provide information on the habitat structure and features in
the pilot area. For all pilot regions where data on habitat mapping is available, the
national habitat classification system should be translated to the EUNIS habitat
classification system in order to ensure comparability of the habitat configuration
of the different pilot areas.

Following feature properties are available:
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1 habitatType: habitatName — Complex data type habitatName to provide the
following information
0 eunisHabitatName: c|_EUNIS_Habitats — EUNIS Habitat Name
(cl_EUNIS_Habitats). If possible a mapping on EUNIS Habitat Level 2
should be provided
0 localHabitatName: cl_nationalHabitatNameValue - The
localHabitatSystem should be maintained and documented in a
code list registry. If the localHabitatSystem is maintained in a code
list registry, please use the URL for the localHabitatNameValue to
provide the localHabitatName
0 localHabitatSchema: cl_nationalHabitatSchema - If the
localHabitatSystem is maintained in a code list registry, please
provide the Registry URL to the local habitat schema.
1 geometry: GM_Polygon - Delineation of the habitat.

FT LandCoverUnit

This FT is designed to provide information about the land cover structure in the
pilot area. In order to ensure the comparability of the land cover between the pilot
regions, the so-called LISA Land cover classification system is used, which was
designed for pure land cover classes, which can be derived directly from satellite
images like Sentinel II. The LISA Classification System is provided and available in
the Austrian INSPIRE code list registry
(https://reqgistry.inspire.gv.at/codelist/LISALandCoverClassValue). For all pilot areas,
a sentinel Il based automatic land cover designation based in the LISA
Classification System will be provided.

Following feature properties are available:

1 landCoverClass: cl_LandCoverClassValue — LISA Land Cover Value defined in
code list cl_LisalLandCoverClassValue
1 geometry: GM_Polygon - delineation of the land cover class

SaveGREEN Technical Application Toolbox | www.interreg-danube.eu/SaveGREEN
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GML Collected_Data_FT

«FeatureType» «FeatureType»
General Data FT::PilotArea General Data FT::DataSet

«property» «property»

+ inspirelD: Identifier + inspirelD: Identifier

+ pilotAreaName: enum_PilotArea + metadata_url: Identifier

+ website: CharacterString [0..%] + name: CharacterString

+ geometry: GM_Polygon + extent: EX_GeographicExtent

+ synchronised: Boolean = 0 + synchronised: Boolean =0
«voidable» +pilotAr-= «voidable»

+dataset

+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

+pilolAreaﬂ 1 +pilotArea Rl +dataset7! 1 +dataset 1

- 1.
«FeatureType»
«FeatureType» «FeatureTypen
oo e e HabitatUnit \ Landto\rer\:.iljnil
«prope 1.*
+ pinsp ig;' Identifier ISt QLR[S
N de:gree(‘)fpermabilitv'enum permability + inspirelD: Identifier + inspirelD: Identifier
+ bottien el B _'0 i + habitatType: habitatName + landCoverClass: cl_LISALandCoverClassValue
) + geometry: GM_Polygon + geometry: GM_Polygon
+ geometry: GM_Polygon Iy "
N :ppmver:' BOOTEanv’gD + approved: Boolean =0 + approved: Boclean=0
Y + synchronised: Boolean =0 + synchronised: Boolean = 0
+ synchronised: Boolean =0
R «voidable» wvoidable»
+ beginlifespanVerSion LAt + beginLifespanVersion: DateTime + beginLifespanVersion: DateTime
. e + dLif ion: DateTi .. + if Version: DateTi X
+ endLifespanversion: DateTime [0..1] endLifespanVersion: DateTime [0..1] endLifespanVersion: DateTime [0..1]

Figure 7: Overview of Feature Types for collected data and their relationships
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Fieldwork Data Feature Types

The Fieldwork Data Feature Types (Figure 8) provide the required data structure
to store all relevant aspects collected during fieldwork in the pilot areas. All
collected objects and their corresponding feature types are associated to a
specific pilot area, a dataset and the person (mapper) doing the field work using
an GML association (all Fieldwork Data FT are connected to the General Data FT
which are placed in the middle (red rectangle) and the FT Mapper (green
rectangle) on the bottom of Figure 8).

G Fiskwork_vats_FT_)

Figure 8: Overview Feature Types for the data collection during fieldwork and their relationships to
the General Data Feature Types (red box in the middle). Furthermore all objects mapped during
fieldwork have a relationship to the mapper and the mapping campaign (green box)
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The following aspects of the fieldwork are covered by the FT data structure:

FT Overpass

FT Overpass (Figure 9) is designed for the mapping of crossing structures on
roads and railways. Following characteristics of an overpass are designated for the
field mapping campaign.

T

=

entranceAreaPhotoFromBothSides: photo (1..*) — One to many photos
characterising the entrance area of both sides can be taken
onOverpassPhoto: photo (1..*) - One to many photos characterising the
structure on the overpass can be taken

photoFromSurrounding: photo (1..*) - One to many photos characterising
the surroundings can be taken

prevailingLandCover: landCoverObservation (1..*): Based on the complex
Datatype landcoverObservation the land cover types on the overpass and
their shares can be mapped

width:Measure —width of the overpass in meters

length: Measure-length of the overpass in meters

comment: CharacterString (O....1) - comments and remarks regarding the
overpass

geometry:GM_point: Centre of the overpass construction

Association to FT Barrier: barriers - Based on this association and the
corresponding association role “barrier”, all mapped barriers which are
related to overpass can be assigned (Figure 9)

«FeatureType»
Overpass

+ + + + o+ o+ o+ o+ o+

«property»
id: CharacterString
inspirelD: Identifier
entranceAreaPhotoFromBothSides: photo [1..*]
onOverpassPhoto: photo [1..%]
photoFromSurrounding: photo [1..%]
prevailinglandCover: landcoverObservsation [1..%] -
width: Measure . 2
lenght: Measure :
comment: CharacterString [0..1]
geometry: GM_Point
approved: Boolean =0
synchronised: Boolean = 0

«voidablex» {
+ beginlifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1] i

o~

Figure 9: FT Overpass
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FT Underpass

FT underpass (Figure 10) is designed for the mapping of underpasses of roads and

railways. Following characteristics of an overpass are designated for the field
Mmapping campaign.

1

=A =4 =4 =4

entranceAreaPhotoFromBothSides: photo (1..*) - One to many photos
characterising the entrance area of both sides can be taken
insideUnterpassPhoto: photo (1..*) - One to many photos characterising the
structure in the unterpass can be taken

photoFromSurrounding: photo (1..*) — One to many photos characterising
the surroundings can be taken

landCoverinUnderpass: landCoverObservation (1...*): Based on the complex
Datatype landcoverObservation the land cover types in the underpass and
their relevant share can be mapped

width:Measure — average width (W) of the underpass in meters
height:Measure —average height (H) of the underpass in meters
length:Measure- length (L) of the underpass in meters

openesindex:Real —the openness index (Ol) is automatically calculated
based on the following formula. Ol =W x H /L

comment: CharacterString (O....1) - comments and remarks according the
underpass

geometry:GM_point: Centre of the underpass construction

Association to FT Barrier: barriers - Based on this association and the
corresponding association role “barriers”, all mapped barriers which are
related to underpass can be assigned (Figure 10)

«FeatureType»
Underpass

«property»
id: CharacterString
inspirelD: Identifier
entranceAreaPhotoFromBothSides: photo [1..%]
insideUnterpassPhoto: photo [1..*]
photoFromSurrounding: photo [1..%]
landCoverlnUnderpass: landcoverObservsation [1..*] y ..
width: Measure ‘ = /
height: Measure ¥
lenght: Real
comment: CharacterString [0..1]
geometry: GM_Point
approved: Boolean =0
openesindex: Real
synchronised: Boolean = 0 \

B T I T T T S o

«voidable»
+ beginlifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

Figure 10: FT Underpass
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FT PointLandscapeElement

FT PointLandscapeElement (Figure 11) is designed for the mapping of small
punctiform landscape elements. The following characteristics of landscape
elements are covered by the data structure of the FT for the field mapping

campaign.

1 Ic_element_type: cl_LISALandCoverClassValue — Classification of the
landscape element type based on the LISA nomenclature

1 Ic_element_photo - One to many photos characterising the landscape
element

1 comment: CharacterString (0...1) - comments and remarks regarding the
landscape element

1 geometry: GM_Point — Point location of the landscape element

«FeatureType»
PointLandscapeElement

«property»
id : CharacterString
inspirelD: Identifier
lc_element_type: cl_LISALandCoverClasVaue
lc_element_photo: photo [1..%]
comment: CharacterString [0..1]
geometry: GM_Point
approved: Boolean =0
synchronised: Boolean =0

+ + + + F + + +

«voidable»
+ beginlifespanVersion: DateTime
+ endlifespanVersion: DateTime [0..1]

Figure 11: FT PointLandscapeElement

FT LinearLandscapeElement

FT LinearLandscapeElement (Figure 12) is designed for the mapping of linear
landscape elements. The following landscape element characteristics are covered
by the data structure of the FT for the field mapping campaign.

1 Ic_element_type: cl_LISALandCoverClassValue — Classification of the
landscape element type based on the LISA nomenclature

1 Ic_element_photo - One to many photos characterising the landscape
lement
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1 comment: CharacterString (0...1) - comments and remarks regarding the
landscape element

geometry: GM_LineString — Mapping of the location of the linear landscape
element

«FeatureType»
LiniearLandscapeElement

«property»
id: CharacterString
inspirelD: Identifier
lc_element_type: cl_LISALandCoverClassVaue
IcElementPhoto: photo [1..%]
comment: CharacterString [0..1]
geometry: GM_LineString
approved: Boolean =0
synchronised: Boolean =0

+ o+ o+ o+ o+ o+ o+

«wvoidable»
+ beginLifespanVersion: DateTime
1+ endLifespanVersion: DateTime [0..1]

Figure 12: LinearLandscapeElement

FT OtherSpatialComments

FT OtherSpatialComments (Figure 13) is designed for all relevant information,
which is not covered by the other Collected Data Feature Types. The structure of
this FT is very simple and shown below

1 spatialCommentPhoto: photo (1...*) - one to many photos of the spatial
comment

1 comment: CharacterString (0...1) - comments and remarks of information
which is not covered by the other Collected Data Feature Types.

1 geometry: GM_Point — Mapping of the location of the spatial comment
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«FeatureType»
OtherSpatialComments

«property» ‘ 5
id: CharacterString
inspirelD: Identifier
spatialCommentPhoto: photo [1..%]
comment: CharacterString [0..1] 3
geometry: GM_Point = Q
approved: Boolean =0 ?«\‘- o=
synchronised: Boolean =0

+ F F F F o+ o+

«wvoidable»
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

fames

Figure 13: FT OtherSpatial Comments

FT Barrier

FT Barrier (Figure 14) provides the data structure to map potential barriers in the
ecological corridor environment. Following feature properties are available for the
barrier characterisation

1 barrierType: cl_BarrierType - Classification of the type of barrier based on
the code list “cl_BarrierType”

1 material: cl_Material - Classification of the type of predominant material the
barrier is composed of

1 presenceOfMitigation: Boolean - set true (=1) if some mitigation measure is
available / Default value is O = false

1 height: Measure — height of the barrier in meters

width: Measure — width of the barrier in meters

1 permability: enum_Permability — rough classification of permeability for
large mammals and predators (except bear) using the classification system
defined in the enumeration “enum_Permability”

1 photoOfBarrier: photo (1..*) - One to many photos characterising the barrier

1 photoFromSurrounding: photo (1..*) —One to many photos characterising
the surroundings

1 comment: CharacterString (0...1) - comments and remarks according the
underpass

1 purpose: cl_purpose: Classification of the purpose leading to the barrier
effect using the classification system of the enumeration “cl_Purpose”

1 geometry:GM_LineString: Deliniation of the barrier using geometry data
type LGM_LineString

=
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Association to FT Underpass & FT Overpass: Based on this association and
the corresponding association roles “overpass” and “underpass”, barriers
can be assigned to a underpass or overpass if these are functional
connected to this constructions (Figure 14)

#«Enumeration®
enum_Permability

absolut Barrier
partially Barrier
low Barrier

«CodeLists
cl_BarrierType

fence

wall

building

natural barriere
other construction

FT Track

«FeatureType» RIS
i ¢l_Purpose
Barriere
agriculture
noise protection
«property» - light protection
id: CharacterString roadkill protection
. - watercourse engineering
inspirelD: Identifier - other purpose
barrierType: cl_BarrierType
material: cl_Material «CodelList»
presenceOfMitigation : Boolean =0 i
height: Measure - metal
; d
width: Measure iy
- N - gravel
permability: enum_Permability - concrete
photoBarrier: photo [1..*] - other material

photoFromSurrounding: photo [1..*]
surroundingDescribtion: CharacterString [0..1]
comment: CharacterString [0..1]

purpose: cl_Purpose [0..1]

geometry: GM_LineString

approved: Boolean =0

synchronised: Boolean =0

L T T T i T S S S SR S

«voidable»
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

Figure 14: FT Barrier
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foodprintcourse_photo_b: Link ot
foodprintcourse_photo_b: Link ph

Figure 15) provides the data structure to animal tracks in the pilot are. Following
feature properties are available for the classification and characterisation of
animal tracks

1 Species: speciesName

0 observedSpecies.cl_Species - Assignment of the animal species of
the footprint. The provided code list “cl_Species” should be adapted
for the relevant umbrella and target species of a pilot area.

o0 scientificName: CharacterString - Documenting the scientific name
listed under the EU-Nomen registry (http://www.eu-
nomen.eu/portal/) in addition is recommended.

0 euNomenGUID: Global unique Identifier (GUID) for the species
provided by the EU-Nomen registry

T numberOfindividuals: int - Estimation of the number of animals that can be
assigned to the footprints

1 degreeOfValidtity: cl_DegreeofValidtity - estimation of the unambiguous
assignment using the classification of code list cl_DegreeOfValidity

1 aboveFootprintPhoto: photo (1..*) - One to many photos of the footprint
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1 foodprintCourse: photo (1..*) - One to many photos of the footprints course

which provide important information for experts to classify the species

footprints.

1 comment: CharacterString (0....1) - comments and remarks concerning the

footprint(s)

1 geometry:GM_Point: Location of the footprint

«FeatureType»
Track

«property»
id: CharacterString
inspirelD: Identifier
species: speciesName
numberOfindividuals: int [0..1]
deegreeOfValidity: c|_DeegreeOfValitity
aboveFootprintPhoto: photo [1..%]
lengthFrontPaw: Measure [0..1]
widthFrontPaw: Measure [0..1]
lengthHindPaw: Measure [0..1]
widthHindPaw: Measure [0..1]
foodprintCourse: photo [1..*]
stepLenght: Measure [0..1]
directionOfMovment: cl_Directions [0..1]
comment: CharacterString [0..1]
geometry: GM_Paoint
approved: Boolean =0
synchronised: Boolean = 0

e I T S S S S S S S SR S S

«voidable»
+ beginLifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

«CodeListe «Codelists
cl_Species cl_DeegreeOfValitity
Ly by

«DataTypen
speciesName

Carnis lupus clearly identifiable
Red deer - with uncertainty
Sus scrofa
Capreolus capreolus
Ursus arctos

undeterminable

Felis silvestris
Meles meles
Dama dama
Mustelidae

+

+

+

«property»n
observedSpecies: ¢l_Species
«property, exactTaxaSpecification»
sc ficName: Ch rStiing [0..1]
N UID: Ch irg [0..1]

Figure 15: FT Track

FT directSpeciesObservation

FT directSpeciesObservation (
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Figure 16) provides the data structure for the documentation of direct species
observations. Following feature properties are available for the
characterisation of the observation.

1 Species: speciesName

0 observedSpecies:.cl_Species - Assignment of the observed animal
species. The provided code list “cl_Species” should be adapted for the
relevant umbrella and target species of a pilot area.

0 scientifictName: CharacterString - Documenting the scientific name
listed under the EU-Nomen registry (http://www.eu-
nomen.eu/portal/) in addition is recommended.

0 euNomenGUID: Global unique Identifier (GUID) for the species
provides by the EU-Nomen registry

1 numberOfindividuals: int - Estimation of the number of animals that can be
assigned to the footprints

1 deegreeOfValidtity: cl_DeegreeofValidtity - estimation of the unambiguous
assignment using the classification of code list cl_DeegreeOfValidity

1 speciesObservationPhoto: photo (1..*) - One to many photos of the
observed species

1 comment: CharacterString (0...1) - comments and remarks according the
footprint(s)

1 geometry:GM_Point: Location of the observation
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«Featu reTypeH
directSpeciesObservation

«property»
id: CharacterString
inspirelD: Identifier
species: speciesName
numberOfindividuals: int [0..1]
deegreeOfValidity: cl_DeegreeOfValitity
speciesObservationPhoto: photo [0..*]
comment: CharacterString [0..1]
geometry: GM_Point
approved: Boolean =0

+ F + F o+ FF o+ o+

synchronised: Boolean =0

«wvoidable»
+ beginlifespanVersion: DateTime
+ endLifespanVersion: DateTime [0..1]

G «DataTypen aCodelList»
l_Species speciesName cl_DeegreeOfValitity
- clearly identifiable

Ly lymx “property» - with uncertainty

Carnis lupus + observedSpecies: ¢l_Species - undeterminable

Red deer «property, exactTaxaSpecification»

Sus scrofa + scientificName: CharacterSting [0..1]|

Capreclus capreolus + euNomenGUID: CharacterStrirg [0..1]

Ursus arctos

Felis silvestris
Meles meles
Dama dama
Mustelidae

Figure 16: FT directSpeciesObservation

FT otherActivitySign
FT otherActivitySign (

Figure 17) provides the data structure for the documentation of other activity
signs of species like scratch marks, hairs, pellets, feeding marks, etc.).
Following feature properties are available for the characterisation of the
observation.
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1 Species: speciesName
0 observedSpecies:.cl_Species - if possible, the activity sign should be
used to identify the animal species. The provided code list
“cl_Species” should be adapted for the relevant umbrella and target
species of a pilot area.

o scientifictName: CharacterString - Documenting the scientific name

listed under the EU-Nomen registry (http://www.eu-
nomen.eu/portal/) in addition is recommended.
0 euNomenGUID: Global unique Identifier (GUID) for the species
provides by the EU-Nomen registry
1 degreeOfValidtity: cl_DegreeofValidtity - estimation of the unambiguous
assignment of the animal species using the classification of code list
cl_DegreeOfValidity
1 otherActivitySignPhoto: photo (1..*) - One to many photos of the observed

activity

1 comment: CharacterString (0...1) - comments and remarks according the

animal activity

1 geometry:GM_Point: Location of the observed animal activity

«FeatureType»
OtherActivitySign

«property»
id: Characterstring
inspirelD: Identifier
species: speciesName

geometry: GM_Point
approved: Boolean =0
synchronised: Boolean =0

+ o+ F o+ o+ o+ o+ o+ o+

«voidable»

deegreeOfValidity: cl DeegreeOfValitity . C
otherActivitySignPhoto: photo [1..%]
comment: CharacterString [0..1]

+ beginLifespanVersion: DateTime - A
+ endLlifespanVersion: DateTime [0..1] \\

#Codelist®
cl_Species

Lymae lynox

Carnis lupus

Red deer

Sus scrofa
Capreolus capreolus
Ursus arctos

Felis silvestris
Meles meles

Dama dama
Mustelidae

+

+

+

«DataTypen
speciesName

«property»
observedSpecies: cl_Species
«property, exactTaxaSpecification®
scientificName: CharacterSting {0..1]
euNomenGUID: CharacterStrirg [0..1]

aCodelist»
cl_DeegreeOfValitity

clearly identifiable
with uncertainty
undeterminable
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Figure 17: FT OtherActivitySign

FT Roadkill

FT roadkill (Figure 18) provides the data structure for the documentation of
roadkills. Following feature properties are available for the characterisation of
roadkills

1 Species: speciesName

0 observedSpecies.cl_Species - If possible assignment of the species of
the roadkill

0 The provided code list “cl_Species” should be adapted for the
relevant umbrella and target species of a pilot area.

o0 scientificName: CharacterString - Documenting the scientific name
listed under the EU-Nomen registry (http://www.eu-
nomen.eu/portal/) in addition is recommended.

0 euNomenGUID: Global unique Identifier (GUID) for the species
provides by the EU-Nomen registry

1 degreeOfValidtity: cl_DegreeofValidtity - estimation of the unambiguous
assignment of the animal species using the classification of code list
cl_DegreeOfValidity

1 otherActivitySignPhoto: photo (1..*) — One to many photos of the roadkill

1 fotoFromSourrounding: photo (1..*) - One or many photos characterising
the landscape surroundings of

1 comment: CharacterString (0....1) -

1 geometry:GM_Point:
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