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ABBREVIATIONS

Term Explanation
Coordinate Reference System

Differential GPS

Digital Ortho Photo

European Petroleum Survey Group
Firefighting Traffic Capacity
EuropearGlobalNavigation SatelliteSystem

Geographic Information System

Globalnaya navigatsionnagautnikovayaSistema (Global Navigatic
Satellite System)

Global Navigation Satellite System

Global Positioning System

Global System for Mobil€Eommunications

Wdzy G RS /FradAattlr & [Ssy owS:
Keyhole Markup Language

Light Detection and Ranging

Open Geospatial Consortium

Slovenian Forestry Service

International System of Units
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Structured Query Language
Web Coverage Service
Web Feature Service

Web MapServer
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EXECUTIVE Summary

The scope of this deliverable is to report abdle spatial database createdsing information
acquired duringhe field data collection. It includes inventory roads and associimfedstructure
like water points or hydrants or limiting events that can affect the road circulation like bottle
necks, as well as special characteristics of this network (U, dupassing places) focusing on
forest firefighting emergencies.

This deliverable cabe divided into three main partshe data, the spatial databasand the
services provided for the infrastructurehd first part contains a brief description of trecquisition
task in each area as well as the ppsbcesing of the data. The second pastdedicated to the
spatial database and the third one seiut different possibilities of use.
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1. INTRODUCTION

The characteristics and the justification of tlselectedspatial database, as well as the data
specifications have been addressed in previous deliverab@eRCH D2.4 andFORCH[2.6).

In this document weset outthe description of this spatial database and the data contained in it
once the field dta collection stage has finished and the first results have been entered into the
database.

The approach of each partner to the inventory of their pilot areas has been diffeased ortheir
starting point, this is, data available, data specificatidgapplogy or data model wadifferent. In

each case the inventory meets the requirements of the project and makes an example of
standardization from differeneénvironments since all the data, regardless of their origin, share a
common data model, data spiications and architecture.

In addition this architecture enables the possibility to work with the spatial datdn different
ways, either with a QGIl&nnection or with a Geo&ver service. Also, the system provides the
possibility of sharing the infaration gathered through a Web Map Server service (WMS) or by the
public information system implemented in this project.

Finally, the data stored in this database is the basthefuture stages of thd=ORCH?, including
the network analyst dvelopment catained in Task C aritle Satellite Navigation System in Task
D.

Thewefore, the global architecture provides tools to capitalizetoa inventory and thecollected
information.

www.forcip.eu
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2. THE DATA
2.1. Data acquisition

The data collection has been performed in differavays, therefore the following points set out
the specific characteristic of thdata acquisitiorfor each partneras an overview of this crucial
stage of the project.

As a footnote, the data obtained and subject to inventory must be complemented withr othe
sources whemecessaryit means that the origin of Public Roatlalwayscomesfrom anexternal
source(FORCHD2.5).

2.1.1. Field data collection in the pilot area of Greece
Inventory roads and infrastructure associated acquisition

The implementation of tb road inventory in Greece was carried out mainly during autumn 2016.
SeveralA 8 4dzSa NBf | GSR 020K (G2 GAYyGSNYyIfté WweeR aSEGS
identified.

More specificail and withrespect to external parameters (i.e. parameters that are not related to
the technical characteristics of the software/hardware components of the FORCIP+ approach):

Some problems were identified regarding the accessibility of the road network base cattggra
More specifically, several road segments previously identified and digitized over the WMS imagery,
were partially accessible. This is mainly due to the elapsed time (ranging betw@ereds)
between image acquisition and field activities. We coudthesizethat during this period no

road maintenance or rehabilitation activitiegere performedon the specific segments.

Also, part of the digitized road base cartography was not inventoried during the field campaign due
to stormy weather in early autan resulting to cracking, rutting and poor drainage in the road
surface. However, since it is likely that these road segments will not be maintained till the beginning
of the next fire season, this finding highlights the need of the proper schedulirgjdafitivities in

order to deliver accurate information to the end users.

Finally, some missing data issues were identified, that could be related to the lack of experience of
the field staff during the early stages of the inventory.

In respect to the hardware solution employed for the forest road inventory, the quality of the GNSS
chipsets builin with the tabletdevicesresulted to positional inaccuracies and errors that affect

www.forcip.eu
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both the overall spatial and thematic accuracy of theqess as well the efforts required for pest
processing of the data.

As far as it concerns the software solution employed, while the two apps used were rather user
friendly and easy to be used by the field crews, the development of a software solutiowahid
rely in only one tablet device, could be both more cost and time efficient.

Overall, the process is straigfirward and transferable across regions with different
characteristics. An attractive feature of the approach is the minimum time needdddfioing the
field crews in the developed forest road inventory solution.

Public roads

In order to compile the public road data layer tta@ad network publicly available at national scale
(http://www1.0kxe.gr/geonetwork/srv/en/google.kml?uuid=19226adP97-4041-8cea
3aad5a2b5f4e&layers=rdndmedrom the former Hellenic Mapping and Cadastral Organization
(now NATIONAL CADASTRE & MAPRIBENCY Swgs usedThis dataset, includes National and
community road network, classified in five categories (primary, secondary, etc.), along with
the international and national coding of each segmdins distributed through an opegeospatial

data and services geoportal for Greece. The data is available WdmEtive Commong
Attribution Greece 3.0.

Results
Lengthof inventory roads250.9km
Number of associated infrastructure identified:

1 U_Turn placest34
1 Passing placed92
M Bottle necks601

Forest road survey i@reecas still in progress.
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2.1.2. Field data collection in the pilot area of Italy
Inventory roads and infrastructure associated acquisition

Data collection in Italy has been conducted in different pilot areas of fiydoa UNIFI members.
Two main data management procedures have been implemented:

1. Field data collection followinthe FORCIP+ standards and procedures developed in Task B.
In agreement withthe Tuscany Region fire prevention office, two different territotese
been identified aa dzA G 60t S F2NJ OF NNBAyYy3 2dzi FASER I Ol
/' a0OAly2+ PRt ®¢ | YR 4L Y LINGGyiéhtéd countiySded®d & Sy G A v -
the forest areaof Rincine.

2. Adaptation of existing datasets to thetandards identified in the project. Two
Ydzy AOA LI f AASaT 6KAOK oSNB a{OFYRAOOAE YR «a&
cited at point 1., have been chosen for standardising existing information to FORCIP+
standards.

Moreover, it is expected in theearfuture to enlarge these two methodologies to other areas of
Tuscany and, if possible, of Italy.

1. Field data collection

Very differentkinds of difficulties haveeen experienced during the survey between fragmented
countryside and forest area. Tuscany is covered by forests for the 50% of its surface; however, forest
areas are often characterised by small parcels in the middle of rural areas and little urbanised
centres These characteristicare common in the surroundgs of cities, and partially along the
coast. Larger forest areas are located nextatod on the Apennines. Whitbe forest area (Rincine)

field survey has been conducted without accessibility problems, in the case of Impruneta and San
Casciano it wasevy difficult to access to the rural and forest roads, due to several barriers, such as
fences, gates, chains, eforbiddingthe access to the roads. Moreover, some natural compacted
soil carriageways were not accessible in wet season, while they ngranalused during dry season

(fire season). In these cases the survey has been stopped or continued bygwalkreasing
considerably the time needed to collect information. In these contexts, field surveys in the two
different territories had differentresults in terms of productivity. In the areas of fragmented
landscape (16.000 ha total surface) UNIFI membadsan average productivity of about 640 ha

per day or 130 hger day considering the total or the forest surface, respectivilythe chosen
continuous forest area (1500 ha of forest) two working days have been enougittongplish field

data collection, i.e. a productivity of 750 parday. This valuesreferred at forest area.

www.forcip.eu

11 inFo@Forcip.eu



V> Forcip+

and Civil Protection

FORCIP+ ECHO/SUB/2015/718661/PREP20 11 -12/02/2016

Regarding instruments and tools some considerations must be megardingthe GeoODK

application. The most important problem observed is an error in GPS positioning during registration

of points (such as Hydrants, barriers, passing places, U turn places, etc.). Often (approximately 50%

of times), the application locatithe point not where the operatowas but in the pointwhere the

nearest GSM repeatavaslocated. This ernoimplied that the operator hatb move manually the

point to be registered to the real positioAnotherobservation to be made regarding GeoOBK
AYLINR@SYSyidGa NBfFGSR gA0GK GKS Y2RdzZ Sa FT2NJ NB3IAa
fAySé &dK2dAZ R 06S AYLNROSR NBIIFINRAYI OFNNAIISsI &
0Se2yR G(GKS SEAaGAY3 (62 qOopebRter clhagidierisatiort odRthex Ay 2 N
adrdsS 2F YIAYyGaSylryoS 2F GKS NRFR Fd GKS GAYS 2
AYGNRRAZOSR AYy Gl @RNIYy(dé Y2RdzZ ST Fff2gAy3a GKS 2L
connection (UNI70, UNI100, etc.). &lg, the most important doubts emerged regarding the high

costs of this procedure considering its implementation on ample surfaces, such as at regional or

national scale, especially in difficult areas.
2. Adaptation of existing datasets

Considering the teregding availability of many data$s regarding forest roads for both wood
harvesting and forest firefighting in different Municipalities, some of these datasets have been
considered for an adaptation to FORCIP+ standards. The two Municipalities cedsidere
produceddifferent results, in fact for Greve in Chianti the available datasets did not include details
on roads useful for FORCIP+ aims, but only the track and its position on the map was the available
information. On the contrary, interesting relés have been obtained analysing the datasets of
forest roads in Scandicci. In this area, thanks to different available layers)information has

been rebuilt following FORCIP+ standards. Results are resumed in Table 1. The indirect extraction
of information, such as the presence and the dimensions of passing places are not as precise and
reliable as the ones obtained thanks to a detailed field survey, but in this case the costs (time spent)
of data collection are considerably lower.
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FORCIP+ COLLECTED INFO | EXISTING DATASET INFO DERIVED INFO
CARRIAGE_SURFACE v
CARRIAGE_CONDITION NO ?
ROAD_WIDTH NO FROM TUSCANY FF CLASS
SEGMENT LINE
MAXIMUM_SLOPE NO FROM DEM
TURNING_RADIUS NO FROM GIS
TRAVEL_TIME NO ?
TYPE ONLY BRIDGE ?
BOTTLENECK
REMARK NO ?

PASSING PP_WIDTH NO FROM GIS
PLACE PP_LENGTH NO FROM GIS
Figurel: summary of information extracted form an existing dataset
Public roads
Regarding public roads available datasets from local, regional
(http://mww502.regione.toscana.it/geoscopio/cartoteca.htinl and national

(http://www.pcn.minambiente.it/GN/accessai-servizi/servizdi-download/wfg services have

been used. Roads information was only related to the position of the r&adely specific
characterstics were available (such agdih, slope, etc.)

13
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Results
Lengthof inventory roads: 308@m
Number of associated infrastructure identified:

Water points:27
Hydrants:19

1
1
T U_Turn places356
1

Passing placed21

 Bottle necks154

Forest road survey in Italy is still in progress.

2.1.3. Field data collection in the pilot area of Slovenia
Inventory roads and infrastructure associated acquisition

Vector data of forestry communications (forest roads, skid trails, fire protection roads) lesioe

the past collected fronDigital Ortho PhotodJOR, from other available topographic maps and by
handheld GPS. All these lines have been in the casbeoFORCIP+ project (in pilot area) adjusted

to the LIDAR layer, which is available for thieole county with theresolutionof 0.5 m to 05 m of

the hill shape. If some of infrastructure (mainly skid trails) is missing, it was and it will be collected
by DGPS.

Point data on forest communications{Urns, passing places) have been collected in thle foy
GPS or over the screen using Slovenia Forest Service (SFS) forestry communication data base
system.

Data of public roads and hydrants keecollectedfrom other providers, whereas fire stations were
collectedusingSFS.

Such approach wasdeer andcheaper but it requiredome additional field surveyMissing data,

mainly bottlenecks, cannot be collected without field survey. We will do it in reasonable time as

SFS covers with its staff the country in whddme of the roads were not connected se w
AYUNRRdzZOS | ySg¢ GellS 2F O02YYdzyAOFGA2Yy &2 OFfft S
unconnected lines/vectors.

The main problem is topology, which will be solvethmnear future.

www.forcip.eu
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Alternatives:Use special apps (SFS info system or FORCIR#)&drphones or tablets to collect
missing data in the field.

Public roads
1 Public road€The consolidated cadastre of public infrastructure, national source
1 Railways The consolidated cadastre of public infrastructure, national source
1 Hydrantsc The constidated cadastre of public infrastructure, national source
9 Fire stationg; manually by SFS.

Results
Length of inventory road€:100 km

Number of associated infrastructure identified:

 U-Turns 17
1 Passing places 972
1 Hydrants 3472

2.1.4. Field data collection in the pilot area of France
Inventory roads andnfrastructure associatedacquisition
TheFORCIHProad inventory in Framcis based on two existing dditases.

¢tKS FTANRG 2yS KFra 0SSy ONBFGSR G GKS SwR 27
compile a description of all roads that can be used byffiflating vehicles. It gathers many
attributes difficult to maintain and its geometry is inconsistent. The information it includes has been
translated to meeFORCHrequirements.

The second dabase used comes from an external source. Nowadays, the French National
Geographical Institute produces GIS layers of metric precision that cover many topics including
roads of all kinds (from motorways to footpaths). This topological geometry has beehtos
supportFORCHrattributes coming from the first data base.

Once the final combinatiowasmade, it has been validated by field inventories

www.forcip.eu
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The use of existing data was clearly an advantage even if creating an inventory from zero can also
help to caosider forest roads issues with a new look.

The use of existing datases can be considered as time saving. Actually, the hardest part of the
work is to match different network geometry together in order to get the attributes of the first
database on the scond2 geometry.

A totally new road inventory could have been made for B@RCH project but that would have
mean creating a third dabase on the same area.

The development of automatic matching tools between the two exigiaigbases is certainly the
main improvement to be made.

Public roads

Public roads come from the same external source as road inventory geometry. Therefore, the two
databases are totally coherent. The national Fredakebase includes many attributes suak:

name of the road,

type of road,

1
1
9 altitude of starting and end points,
1 one/double way,

1

number of lanes,
T X

FORCHFTC attribute has been added to the public roads layer in order to calculate average travel
speeds on this network as well as on forest roads.

Results
Length ofinventory roads: 58 km
Number of associated infrastructure identified:

Water points: 6

1

1 Hydrants: 7
 U_Turn places: 20
1

Passing places: 17

www.forcip.eu
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9 Bottle necks: 6

2.1.5. Field data collection in the pilot area of Spain
Inventory roads and infrastructure associated acquisiti

The Spanish pilot area comprisg#$wo municipalities of the province of Soria, specific@llyintana
Redonda and Tardelcuende.

Largeforest areas cover both municipalitieszaching up to 86% in the case of Tardelcuende.
Agriculture landsare locatedin the SouthWest of Quintana Redonda, although the forest land is
still predominant.

In the East of the pilot arepublic forests contributeto create a continuous and homogeneous
forestsurface. This increasétse performance of the field data collectipwhile in areas with more
complex landscape (agriculture, urban, foraghlere stops and interruptiongake place more often
the amount of roads covered in the same tidecreasesThe lack of physical barriers or limiting
events due to the ownership arttle use of the land also help to increase the distance covered.

The inventory dataset is based on treggional government (provincial forest servitayer of rural
roads with attributes focused on management. The revision of geometry and attributesh&as t
first step in the adaptation téthe FORCH inventory specificationg.opological connections with
Public road layer have been check8dbsequently, roads has been covered to update information,
adding new features (roads or point infrastructures) wimercessary, considering specidhg FTC
attribute.

The accuracy of th&PS unit has beeadequatefor the purpose of the taskalthough some minor
problemsrelated with the GPS positicerose Oruxmaps GPS positioning combined withliof
cartography dowsthe geolocation of roads, infrastructure and own positi@@oODK customized
formsis a feasible way afarrying out thefield data collectionthere is no need for special training
to develop the task.

The main problem is related withe time/cost of the procedure, even updating information takes
a considerable amount of time. So, an alternative could be to search collaboration with possible
final users like foresters, firefighting organizations, etc.

www.forcip.eu
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Public roads

Public roads havéeen extracted from a regioal government layer based on1D,000 scale
cartography.

The layer includes mad typeattribute with the following values:

1
1
1
1

Highways
Highway junction
Road (generic public road)

Street

Ownership andoad codeare also considered in the layer.

Results

Length of inventory roads: 651 km

Number of associated infrastructure identified:

1
1

U_Turn places: 129

Passing placeg&:

 Bottle necks: 14

2.2. Data management

2.2.1. Post-processing of the data

Pilot area- Greece:

The following steps have been performedth GIS softwaren order to get a layer based in the
existing cartography with the information collected in the field:

f

Identification of the segments in the base cartography, including the removal of leftover

linesor the addition of new ones when needed.

1 Delimitation d these segments using the followieements:

18
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0 Segment points collected in the field (geoODK).
0 Tracks recorded with Oruxmaps
1 Assignmentf the segment point code to segment lines
1 Transfer of informatin from segment points to base cartography selected lines
1 Editingof mistakes:
o0 Addition of new Public roads to connect inventoried roads
0 Some segments colleedl have been removed because of thieick of connection
with the rest of the network (they canebadded in the next update phase).
1 Adjustment of point features to the base line cartography (bottle necks, passing places and
U_Turn).
1 Adjustment of the associated tables collected to E@RCH>common model data.

T Use of topology to meet the requiremenggt out inFORCHD2.4

Pilot area- Italy:

1. Field data collection.

Following FORCIP+ survey protocol no post process elaboration was carried out in filed data
collection phase.

2. Adaptation of existing datasets.

Considering segment lines (roads}ppological check has been carried out by QGIS. After that, a
deeper checking and cleang has been carried out by GRASS software by both automatic and
manual processes, in order to provide an efficient layer for the road network analysis.

Pilot area- Sbvenia;

Checking the topology of vector line shape file (roads) edges must be connected with vertexes
-> the duplicate edges must be deleted, disconnected edges must be connected (snapping tool and
manual editing). For easier identification of digcg SO0 SR SR3ISA:I GKS G22¢

CSIHiUdzZNBa Ay DS2YSUNRO bSiGg2N)1 ¢ O2dxf R 0SS dzaSR
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Pilot area- France:

A postprocess has been made in order to maff@RCIE NB |j dZA NBYSy i Ay (GSNXY &
Yy2RS¢ adNHzOG dzNB o

Pilot area- Spain:

Inthe elaboraton of the pilot area inventory two different datasdtsve been used:

1 JCyl(regional governmentjoad layer Public Roads and Inventory Roads

f

FORCHPField data collection: Inventory Roads.

The first step was to create a new line layer vitth data collected in the field:

1
1
1
1

Using segment points and segment lines from geo@mtkbase cartography frodCyL
Oruxmaps tracks were used as additional seuwf information when problemarose.
The information collected in the field wasnsferred by attribute join to the line layer.

Gaps, overlaps, undershoots and overshoots were checked for this final layer.

In a second step the JCghataset was checked using thepologyrules explainedelow (Spatial
data specificationg Spain pilot area).

Laer, the adjustment betwen the two datasets and the creation of a new one with the information
from both layerswvas carried outAgain, connectivity between layers was checked, paying special
attention to overshoots, undershoots and overlaps.

In the finalstep, point features were added to complete the information about this area.

20
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2.2.2. Spatial data specifications

Pilot area dataset Greece

CRS and datunGGRSS{EPSG: 2100).
Datum: Greek Geodetic Reference System 1987

Ellipsoid: GRS 1980
Temporal referenceAugust¢ November 2016
Topology applied:

1 Points must be covered by lines

9 Lines must not have duplicates

T Lines must not have multipart geometry

1 Inventory Road must not have dangles. This rule is to check connectivity, most of the

danglesare dead ends or connections with public roads, but when also spot gaps.

Pilot area dataset Italy:

CRS and datunETRS89 / UTM zone 32 N. EPSG code: 25832

Tablel: ETRS89/UTM Coordinate ReferenBystem dscription

CRS scope basis for surveying activities, topographic and base mapping,
cadastral

Datum identifier ETRS89

Datum alias European Terrestrial Reference System 1989

Datum type geodetic

Datum valid area  Europe

Datum scope European datum consistent with ITRS at the epoch 1989.0 and fixed t

stable part of the Eurasian continental plate for georeferencing of GIS
geokinematic tasks
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Datum remarks

Prime meridian
identifier

Prime meridian
greenwich longitude
Ellipsoid identifier
Ellipsoid alias
Ellipsoid semi major
axis

Ellipsoid shape

Ellipsoid inverse
flattening

Ellipsoid remarks

Coordinate system
identifier
Coordinate system
type
Coordinatesystem
dimension

Coordinate system
remarks

Temporal reference:

&
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Boucher, C., AltamimZ. (1992): The EUREF Terrestrial Reference Sys
YR AdGa CANBRG wSFIfATlIGAZ2yad +SN
FNNJ RAS LYGSNYyFrdAz2ylfS 9NRYS&ZAS:
- or - http://etrs89.ensg.ign.fr/

Greenwich
nec

GRS 80
New International
6378137 m

true
298.257222101

seeMoritz, H. (1988): Geodetic Reference System 1980. Bulletin
Geodesique, The Geodesists Handbook, 1988, Intethdbn of Geodesy
and Geophysics

Universal Transverse Mercator

projected

N

t NP2SOiA2yY ¢NIXyaAOBSNES aSNDIG2N

 Data collection: 2016
i Existing data: 2008 2006

Topology applied:

Topology checked and fixed on segment (jRigy. 2)n order to:

22
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1) remove geometry features with identical coordinates (duplicates)

2) brake lines on intersections

3) snap vertices on another vertex within a threshold of 2.5 m

4) remove all lines with a length smaller than 2.5 m

5) remove small angle

Pilot area dataset Slovenia:

CRS and datunD48_Slovenia_TM

Figure2: topology error

Table2: D48_Slovenia_TM Coordinate Reference Systiscription

Projected Coordinate System
Projection

False_Easting
False_Northing
Central_Meridian
Scale_Factor
Latitude_Of_Origin

Linear Unit

23

D48 _Slovenia_TM
Transverse Mercator
500,00000000000
-500,000000000000
15.00000000
0.99990000
0.00000000

Meter
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Geographic Coordinate System GCS_D48

Datum D _D48
PrimeMeridian Greenwich
Angular Unit Degree

Temporal reference:2016

Topology applied:Yes. It has been checked and corrected for bad topology, dotribple
digitization and other errors.

Pilot area dataset France:

CRS and datunRGF 1993 Lambe@onformal Conic, EPSG 2154, aiiggéAGGRS80.
Temporal reference2016

Topology appliedLine, point

Pilot area dataset, Spain:

CRS and datunETRS89 / UTM zone 30 N. EPSG code: 25830.
Temporal reference:

i Data collection: 2016
i Existing data: 2011

Topology applied:
Using Qgis tools:

1 Points must be covered by lines
9 Lines must not have duplicates

1 Lines must not have multipart geometry

www.forcip.eu
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1 Inventory roads must not have dangles
1 Selection by location:
0 To spot overshoots: inventory roatigat crosses Public roads
0 To spot undershoots: inventory _roads that touches Public roads

In addition overlaps have been checked using Arcgis rules:

1 Inventory_Roads must not seerlap
1 Inventory Roads must not overlap with Public_Roads

1 Inventory Roads nst not overlap.

Common data model

Due to the different approaches to the field data collection andrihdonal dimensiorof the data
used foreachpartner, the spatial datasets containeir own specifications.

In a first step, the alphanumeric valuasdathe attributes of the associated tables for each different
feature, this is: Inventory_Roads, TB_Structural, Bottle_ Neck, U_Turn, Passing_Place, Hydrant or
Water_Point, have been adapted to tRORCH common data model when needed.

In the deliverabl&FORCHD2.4 (Report of the methodology chosen) a series of requirenveses
establishedfor the spatial data storage. According to the supranational scope of the project the
following common specifications have been consideredHeir inclusion in the spatial datalsa,

performing the projection of the spatial referendeNR2 Y (G KS LI NIYSNEQ RI Gl asi
which meets the CRS requirement for a European projéeto/Threedimensionalgeodetic

coordinates system based on Europearéstrial Reference System 1989 (ETRS89) datum and

using the parameters of the GRS80 Ellipsoid meets the requirements in the INSPIRE context
(INSPIRE Thematic Working Group CRS&GGS, ETRI389 is the Ee&commended frame of

reference for geodata for Eope (Annoni, A., et a 2009.

Datum: European Terrestrial Reference System 1989 (ETRS89).

CRSETRS8&RS8(geodetic in ETRS&n GRS80
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Table3: ETRS8ElIlipsoidal Coordinate Systemedcription(A. Annoni et al., 2001)

Entity

CRSID

CRS alias

CRS valid area
CRS scope
Datum ID

Datum alias
Datum type
Datumrealization epoch
Datum valid area
Datum scope

Datum remarks

Prime meridian ID

Prime meridian Greenwich

longitude
Ellipsoid ID

Ellipsoid alias
Ellipsoid semmajor axis
Ellipsoid shape

Ellipsoid inverse flattening

Ellipsoidremarks

Coordinate system ID
Coordinate system type

Coordinatesystem dimension
Coordinate system axis name

26

Value

ETRS89

ETRS89 Ellipsoidal CRS

Europe

Geodesy, Cartography, Geoinformation systems, Mappil
ETRS89

European Terrestrial Reference System 1989

geodetic

1989

Europe/EUREF

European datum consistent with ITRS at the epoch 198¢
and fixed to the stable part of the Eurasian continental
plate for georeferencing of GIS and geokinematic tasks
see Baicher C., Altamimi Z. (1992): The EUREF Terrestr
Reference System and its First Realizations.

+SNI FFSy it AOKdzy3Sy RSNJ . |
LYGSNYylFGA2yIlES 9NRYSaadzy3
205213 or
ftp://lareg.ensg.ign.fr/pub/euref/info/gudelines/
Greenwich

nec

GRS 80

New International
6378 137 m

true
298.257222101

see Moritz, H. (1988): Geodetic Reference System 1980
Bulletin Geodesique, The Geodesists Handbook, 1988,
Internat. Union of Geodesy and Geophysics

Ellipsoidal Coordinate System

geodetic

3

geodetic latitude
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Coordinate system axis directior North

Coordinate system axis unit degree

identifier

Coordinate system axis name  geodetic longitude
Coordinate system axis directior East

Coordinatesystem axis unit degree

identifier

Coordinate system axis name ellipsoidal height
Coordinate system axis directior up

Coordinate system axis unit metre
identifier

This geodetic spatial datum is consistent with the satellite navigation system&3GRSASS and
GALILEO.

Unit of measure International System unit&SI)
Otherinfo:

1 ¢SYLRNIf NBETSNEBY O Weert incladedh theScéistomided Mdnd atmd i
the alphanumeric tables in the common data model to set this point.

I Topological consistency: it was set in the deliveraBlO@RCH D2.4 (Spatial data
specifications). The topology used must assure the quality of the data considering at least
the following errors:

0 Missing connections due to undershoots

0 Missing connectionsuk to overshoots

o Selfintersect errors

o Selfoverlap errors

o In addition the spatial coincidence between some types of points collected and the

lines in which are locateshust be considered
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3. THE SPATIAL DATABASE

The solution adopted for the data storages was explained and justified iF@RCH 2.4 and
FORCHD2.6 documents.

PostGlgspatial database extender for PostgreSQL ohbjeldtional databasgis compatible with
QGIS for editing/viewing too{gvhich are used in all stages of the projeantyl it can work \ith open
source mapping serverliost conform to OGC mapping standards: WMS, WFS, WCS, etc.

e Web Browser
& @ OpentLayers

~

i8]

Middleware

:é;;'.; GeoWebCache l 7
& GeoServer

174

PostGIS L+

Dio
¥ LIS
L
Deskto
Database /I—p

&

Figure3: GIS architecture

i
1

There are plenty of tutorigl for its use feely in internet. For more information
http://www.postgis.net/
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Hg. 4shows theFORCH spatial database structure

#-[=] hydrant (TABLE) surface: YARCHAR(D) [FK ]

[ —Kicondition: VARCHAR(4) [ FK ]

New Project
(New Project
@(5 PlayPen Database T inventory_road
@ New Connection L I [oid: INTEGER NOT NULL [PK ]
=@ forcip_spain |va|ue: WYARCHAR(4) NOT NULL [PK ]|
G = '_|_ _____________ —efegfname: VARCHAR(100)
G |descr\ptlun. YARCHAR (100) Ifc: VARCHAR(4) NOT NULL [ FK ]
@G date: DATE
£1G3 public length: NUMERIC(131089)
[} C_Condition_Domain (TABLE) - v d: NUMERIC(10) [ &K ]
(F-] C_Surface_Domain (TABLE) C_Condition_Domain lgeom: geometry(2147483647)
[ FTC_Domain (TABLE) [ralue: text(z147483647) NOT NULL [PK ]| th_structural
(] Type_BNeck_Domain (TABLE) . H— lgid: INTEGER  NOT NULL [ PK ]|
[#-|=] Vehicle_Domain (TABLE) ‘desmpnon. VARCHAR(100) | E
(-] bottle_neck (TABLE) L id_fr: NUMERIC(10) [FK ]
£
(/] inventory_road (TABLE)
[

C_Surface_Domain
(|| passing_place (TABLE) re—— | width: NUMERIC(131089)
&[] public_road (TABLE) !varue. text(2147483647) NOT NULL [ PK ]I_p_ max'ﬂme: mﬂiﬁ%ﬁ;ﬁ%
B spatial_ref_sys (TABLE) description: VARCHAR (100 min_turn.:
I th_structural (TABLE) B (100) length: NUMERIC(131089)

|
|
|
|
|
|

||| u_turn (TABLE)
.|| water_point (TABLE)
] ﬁ geography_columns (VIEW)
(-] geometry_columns (VIEW)
(|| raster_columns (VIEW) bottle_neck
[H-[Z] raster_overviews (VIEW) Type_BNeck_Domain —¢jqgid INTEGER  NOT NULL [PK ] ublic_road
[value: text(2147483647) NOT NULL [PK ]| I fype: VARCHAR) [FK ] loid: INTEGER  NOT NULL [ PK ]

date: DATE
Igeom: geometry(2147483647)

‘des:riptlon: WYARCHAR (100) length: NUMERIC(131089)

road_code: VARCHAR(10)
ownership: YARCHAR(S0)
road_type: VARCHAR(20)

Ific: VARCHAR (4)

URnRn date: DATE

Vehicle_Domain r —<Kgid: INTEGER NOT NULL [ PK ] geom: geometry(2147483647)
‘va\ue: text(2147483647) NOT NULL [ PK ]| |

vehicle: VARCHAR(3) [FK ]
description: vARCHAR (100) L) |date: oate
lgeom: geometry(2147483647)

passing_place hydrant water_point

lgid: INTEGER NOT NULL [ PK ] lgid: INTEGER NOT NULL [ PK ]| gid: INTEGER  NOT NULL [PK ]
lobjectid: NUMERIC(10) lobjectid: NUMERIC(10) lcapacity: NUMERIC(131089)
date: DATE date: DATE date: DATE

lgeom: geometry(2147483647) lgeom: geometry(2147483647) Igeom: geometry(2147483647)

Figure4: structure of forcip_spain database

As shown in figd, the elements that comprise thiercip_database(PostGl$latabase fo the pilot
area of Spain) are:

Tables under the public schema in PostGli§. 5) We can distinguish:

9 Data field collection

0 Geometry associated:

A inventory_road, public road: line
A bottle_neck hydrant passing_placeu_turn, water_point: point
o No geometry associated:

A tb_structural
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- Propuededes Gtadiicm | Onpwdwcan | Dapundries
| FORCIP_SPAIN_ON (data forcp.ur$432) -

Sasas do Datos (5) Frcpadad vaor
Nerers vertory roed
o nae
Propetare force_span
Tabesece 25 detnt
A
DaTio
Cova primara 5
Fias (estmmacas) 1%
Facicr de luras

Sitry.

7] Editar Datos - FORCIP_SPAIN_CN (data.forcip.er5432) - forcip_spain - inventory_road
Archwo Edtar Vists Heramientss  Ayuds
[ I X0 3L 1R 2 4 B v]

v rame. e dute
[PK) sarial character varywng(100) character varying(4) date
rcs

1

2 i
3 | [2=Y
“ ey
s s .
6 & ez
7 2
. =1
’ 3 ric1
10 el
n e

12 25=1

&
aLTLRBEE
3

1 Domainsthey have been created to maintain the alphanumeric integrity of the data. Only
valid values are allogd to be introducel in the system otherwise when editing in QGIS

(fig. 6)(or any other GIS software), the systenmedmot permit to save the editing.

./, Tabla de atributos - C_Surface_Domain :: Objetos totales: 5, filtrados: 5, ... !ﬂl

/B E &8P RERE -
value : description

0 Natural_1 Silty day

g Natural_2 Rocky ground

3 Gravel Gravel or similar

3 Asphalt Bitumen-based m...

a Other Other type of ma...

[ & d Mostrar todos los objetos espadales ,]

Figure6: carriage_surface domairvValues and description in QGl&w
1 System they are tre tables that the software creates to manage the database.

N

Spatial_ref_sys table allows the database management system to work wiihlsjsa.
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Views
Relationship there have been defined the following:
I Between inventory_road and tb_structural

1 Between some attributes and their domains.

For each partner eeplica of this structure(fig. 7) has been createdtt is not required that all the
databases contain thtotal field data collection features since in the different areas this collection
is adjusted to the local necessitiest B&xample, hydrants doot exist in all pilot arealsut the table
structure ha been created to provide the support in case of updating the missing featlihes
reasons for this decision are listed below:

I To avoidconfusionamong the data collected for each partner.

9 Each partner is responsibier the integrityand updae of its own data.

9 The full spatial data is available in different ways without compromising the integrity of the

data (in this way unintentionally overwriting is reduced):
0 Web Map Service, Web Featurer@ice (@C standard) is being implementtd
share this info for general public.

o Additional Geo&rver service for data download will be available for F@RCHP

partners.
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—] Bases de Datos (5)
_...1;1 forcip_taly
M Eventos disparadores (0)
-4 Extensiones (2)
=@ Esquemas (1)
| B+~ public
-8 Clasificados (0)
@ Dominics (0)
Configuraciones FTS (0)

=[] FORCIP_ITALY_CN (data.forcip.eu:5432)

e 2

EEJ'*'% Funciones (10439)

% Secuencias (9)
B o)

. @-[3 c_Condition_Domain
#-[7 C_Surface_Domain
- FTC_Domain

-3 TB_Structural

- Type_BNeck_Domain
[ vehide_Domain

-3 bottle_neck

[ inventory_road

~[3 passing_place

-3 public_road

[ spatial_ref_sys

- u_tum

[ water_point

@ Funciones Disparadoras (2)
i @-5) Vistas (4)

98 Réplica Siony (0)

*

- - - - - - - - - -

Figure7: forcip_italy replica

Alsqg permissions and accessibiliyave been established tavoid misunderstandings or lack of
control of the data.

www.forcip.eu
32 info@forcip.eu



&
\;pFoRCiFJ+ —

FORCIP+ ECHO/SUB/2015/718661/PREP20 11 -12/02/2016

4. SERVICES

The implementation of a PostGdatabase meets the requirements not only for the purposes of
maintenance and data integrity batsothose related with sharing and distribution ioformation.

According to these principles a series of g&g have been implemented: QGIS connection,
Geo@®rver services and base of future developments.

4.1. QGIS connection
As mentioned above, the following databaskave been createdforcip_spain, forcipitaly,
forcip_france, forcip_slovenia, forcip_greece.

This means that for each database a conmetihust be implementedwith its own parameters,
restrictions and permissions.

The following description is based in forcip_spain, but is valid for any etheethey are replicas
of this one.
1 Parametersthe server administrator implements a user and password for the conmectio
When trying to connect with PostGIS for the first time Q@&¢fsires some parametel$ig.
8) for this connectior(the following list contains the mandatory requirements)
o Name: name of the connectioary)
o Server: name of the server.
Port: 5432 (by default)
Database: name of the databader€ip_partnercountry)

User: given by server administrator

o O O o

Password: given bgerver administrator
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With a successful connection we can access all the tables (with or without) geometry
contained in the datbase and work with them in QGg. 10)

7 QGIS 210.1-Pisa LT WU | S
Proyecto Ed6n Ver Caps Configuacén Complementos Vectoril Réster Basededatos Web Procesos Ayuds
m B B0 &R R & @ P & D ~ @R £ = = = S (M
[ BRRXR ""\ OS2 R0 PLARKR @&-F st BEE Y= o X k?
y B 2 /& T < Y = ey w e ey o A g B G R @O »
. i G v POR & Bl A
v Explorader 81 SoE ‘Comprobador de toooiogis X
e 2 . ARadir tablals) PostGIS
c Geymeo Error | Capa | 10 cel objeto espacal
= = Conexiones
G [B & o [=]
Q® Feveritos fordo_spain
o P& o/ SN
[ [ conectar | toeva Edtar Borrar Cargar Guardar
4 |
» v |Esquema [atia [cotma [Toodedatos  [1po (2]
3 | 0g_cataog =
& aublc
Q: ® publc  C_Condton_Doman Nada =L
[ publc  C_Surface Doman Noda =
LCRE ublc  FIC_Doman Nada =[}
P publc  Type_Blieck Domain Nada =1}
Q| publc  ehide Domain tads =L
B publc  botte neck geom Geometria C R
& oeography_cotumns Tods =L
m t SEonery ok Neda =L
% L -~ puble  hydrant geom Geometria B
L = publc  inventory_road geom Geometria »
Vv B puble  passing_pioce aeom Geometria A
publc publc_rosd geom Geometria L}
i [
G eY 32 oy o Nads =L
‘. publc  spatial_ref sys Nada =L
publc t_structural Nada gnd
= pble  u_tum geom Geometria £
z puble  water_poit geom Geametria 52
P [« QD
) Lstar también tbias sin geometria Mantener ablerta a ventana de dalogo
" ] o PR B Confiurer
B vaidar todo B vaidar extensidn
X Mostrar errores o se encontraron emores
Comprobadord.. | Caja de hesramientas de.
Tesming la recopiaciin de tablas. ®) Coordenada: 524378.71,4608136.59 Escala |1:3.682.078 | ¥/ Rotacém: 0,0 S ®Representr Qe @

DB manager plugin$ig. 11)allow the user to the keep the inteperability between QGIS
and PostGlAmong other functionalities it allows the connection, uploadingitidoading

of data to the PostGl@ataserver or SQL queries.

Buscar | base w

4 Arrows
44 Attribute based dustering D B M a I'I a g e l'

4v AutoTrace
4 changeDataSource Manage your databases within QGis
Js- Data-Driven Input Mask
x

4 Discovery

44 DSG Tools

\y EdiciénFueraDelinea

4 ELECTRE-TRI Autor: Giuseppe Sucameli
4y Ellipse

[*]

Categoria: Database

x Version instalada: 0.1.20 (en

J- Feature Loader C:\0SGeod4W\apps\qais\.\python\plugins\db_manager)
# GeoCodingKorea

4 geopunt4Qais

4 Geospatial Simulation

J4- HouseNumbering

L Tnterartive Man Trarkina
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4.2. GeoServer

As any other element of the architecture adopted in the project the ground for the solution can be
found in theFORCH’D2.6 document.

Geo®rver allows meeting the requirement of information sharing and distribution in different
ways. We set out two of them:
1. Publish geospatial web services as WMS: this service allows the accessibility to the data
only with the service created. In QGtBis connection is performed as shown in the

following figure:

The parameters for this WMS connection are:
o Name: any
0 URLttp://data.forcip.eu/geoserver/forcip _spain/wms

Same services are implementedtte rest d the pilot areas data.
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