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* Egnatia Odos Observatory

. The unique Greek observatory of transport and spatial impacts

Scope of work: Systematic over-time monitoring and
assessment of the Egnatia motorway’s spatial impacts

3. Targets:

I. support the integrated management of the motorway.

Il. support of regional development policies and spatial
planning.

. Information for agencies and citizens.

. contribute to the harmonized assessment of TENs-T
iImpacts on the territorial cohesion of the European area.
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Data management and Indicator Monitoring System based on a
Geographical Information System (GIS), including statistical and
cartographical information on:

e mobility and accessibility,
e economic and social cohesion,
e polycentricity and networking,

e environment quality,

In the impact zone of the Egnatia Motorway and its vertical axes.

» A system of indicators

» A monitoring and information system
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ik Egnatia Odos Observatory

SYSTEM OF INDICATORS

s Soclo-Ecanonle s & Sozital Pl Indicziors ((L9)

s Environmentaliindicatorsi(9)

sHliransportationindicatorsiis)
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Egnatia Odos Observatory

SO ECONDINIIG

Benefited Population
Market Size (GDP)

Work force

Growth and prosperity level (GDP per head)

Unemployment rate

Accessibility to transport modes

Accessibility to industrial areas

Accessibility to sites of cultural & tourist interest

Population change

Urban population changes

Hierarchy of urban centers

Population Density

Composition of production by industry sector (GVA)

Composition of employment by industry sector

Foreign trade

Urban land use changes

Industrial and commercial land use changes

Real estate changes

Business location

8 EGNATIA ODOS.:




o Environmental indicators: (©)

ENVO01

ENV02

ENVO03

ENV04

ENV05

ENV06

ENVO07

ENVO038

ENVO09

Population exposed to traffic noise

Air pollution

Cohesion — fragmentation of settlements
Tunnel air quality

Landscape restoration

Fragmentation of natural areas

Land use changes

Proximity to protected areas

Crossings with surface waters

% Egnatia Odos Observatory
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Egnatia Odos Observatory

sHiranspoertationtin

Traffic volume (AADT)

Traffic composition

Person movements

Travel-time

Time-distance

Freight (transport of goods)

Annual vehicle kilometers

Road safety

Level of service

Road network density

Traffic volume on National Road

Trans-border movements

Intermodal transport

Characteristics of vehicle movements

Passenger journeys by alternative transport modes

8 EGNATIA ODOS.:




TRAOS5 indicator: Time-distance

Calculation :

e A point feature class is created
corresponding to the province centres.

e Using a VISUM software model, a time-
distance matrix is created, from zone to
zone, before Egnatia Motorway
construction and with Egnatia Motorway
fully operational.

A point for the calculation of time-distance
is chosen and its zone identified.

e For the selected zone and to the other
zones, the difference before and after the
Egnatia Motorway construction is noted
and entered into the time-distance matrix.
p : . - ;
Lot detie e The point feature class layer is linked with

. . . : . the time-distance matrix.
» Time-distance matrix, from province to province, before and after

iheicompietion’orEgnanaviotonyay e Calculation of isochrone curves.

(Spatial Analyst -> Interpolate to Raster ->

» National Road Network before construction of Egnatia Motorway Inverse Distance Weighted)

» National Road Network after completion of Egnatia Motorway

#2 EGNATIA ODOS.s



Input data :

» Time-distance matrix, from province to province, before and after
the completion of Egnatia Motorway

» National Road Network before construction of Egnatia Motorway

» National Road Network after completion of Egnatia Motorway

e  TRAOS indicator: Time-distance

il 1 ﬁw

Calculation :

e A point feature class is created
corresponding to the province centres.

e Using a VISUM software model, a time-
distance matrix is created, from zone to
zone, before Egnatia Motorway
construction and with Egnatia Motorway
fully operational.

A point for the calculation of time-distance
is chosen and its zone identified.

For the selected zone and to the other
zones, the difference before and after the
Egnatia Motorway construction is noted
and entered into the time-distance matrix.

e The point feature class layer is linked with
the time-distance matrix.

e Calculation of isochrone curves.
(Spatial Analyst -> Interpolate to Raster ->
Inverse Distance Weighted)

3 EGNATIA ODOS.s



TRAOS5 indicator: Time-distance

Calculation :

e A point feature class is created
corresponding to the province centres.

e Using a VISUM software model, a time-
distance matrix is created, from zone to
zone, before Egnatia Motorway
construction and with Egnatia Motorway
fully operational.

A point for the calculation of time-distance
is chosen and its zone identified.

e For the selected zone and to the other
- s zones, the difference before and after the
B e 000s. = Egnatia Motorway construction is noted
e and entered into the time-distance matrix.
p : : - :
Ingiis it e The point feature class layer is linked with

. . . : _ the time-distance matrix.
» Time-distance matrix, from province to province, before and after

iheicompietion’orEgnanaviotonyay Calculation of isochrone curves.

(Spatial Analyst -> Interpolate to Raster ->

» National Road Network before construction of Egnatia Motorway Inverse Distance Weighted)

» National Road Network after completion of Egnatia Motorway

#2 EGNATIA ODOS.s



' TRA10 indicator: Road network density
e ‘,p/' s -“.'I w = ‘- e

Tarqget : Study of road network infrastructure development

Calculation :

e Road network classification

e Linking with prefectures-
regions population data

e Calculation of total road
network length by category

e Ratio of total network length to

the prefecture/region total
EGAD area or total population

MLAR MATIDRLLL FOAD RETRORE DPMETY fom e |
(LI W

3 EGNATIA ODOS. .
Input data :
* Line layer of road network before and after Egnatia Motorway construction

» Polygon Layers of Prefectures and Regions

» Prefecture & Regions permanent population #2 EGNATIA ODOS.s



'_ TRA1O0 indicator: Road network density

EGHATIA OOOS CRSERVATORY
DEMSITY CHAKGE [krn/km ] MAIN HATRONAL ROWD RETWORK. PER PREFECTURE OF BAPACT ZOHE IV,
BEFORE AND AFTER THE COMPLETICH OF THE EGRATLA MOTORWAY AND VERTICAL AXES

Algrandroupo

Podyoyros

LEGEND

DEMSITY CHANGE (km/hm )
OF MAIN ROAD HATIONAL NETWORK
[Befare and alter Ihe camplefian ol the Egnalia Mobamway):

% - 0%
B ox-25%

Vi 5" . i |
W 0N \I .

Ao

PREFECTURT SEATS
L 7 / | . L CIMES OVER 10,000 hab,

MOICRWATS

A MR MABGRAL BOAD pETw R

¥ EGNATIA ODOS.e

DBREERVATORY
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- ENVO7 indicator: Land use changes
o ww‘ " ~

ENVO7: LAND USE CHANGES

Row data: «Pilot study of land uses and values in selected urban areas around 3 interchanges of
the Egnatia motorway”, Contractor: Division of Cadastral, Photogrammetry and Cartography,
Department of Topography, Aristole University of Thessaloniki, Greece.

Target : investigation of changes in the direct impact zone of Egnatia motorway in terms of
land uses, land values, and business location, 1998-2007 in the following areas:

1. Zone 5x5 Km around Ioannina I/C (Ioannina city, west section of the motorway)

2. Zone 5x5 Km from Efkarpia I/C (K4) to Ionia I/C (K2) (outer Thessaloniki city area, central
section of the motorway).

3. Zone 5x5 Km around the East Komotini I/C (Komotini city, east section of the motorway)

Landuse changes: Changes from cultivated to non-cultivated landuse as a result of
expected pressures in specific areas along the motorway axis (especially near
settlements, industrial areas etc.) and more specifically, rate of change of

(a) cultivated land into urban land,
(b) natural areas into urban land and
(c) natural areas into cultivated land.

8 EGNATIA ODOS.:




ENVO7 indicator: Land use changes

e T e

THESSALONIKI I/C IKONOS-2
SPOT : 088/268 Panchromatic & multispectral
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! ENVO7 indicator: Land use changes

SPOT and IKONOS
samples for classification

part of the classified SPOT &
IKONOS images, respectively

#3 EGNATIA ODOS.«




' ENVO7 indicator: Land use changes

Sample of the SPOT image
and its equivalent IKONOS
image sample, showing
areas with no landuse
changes, during the 1998-
2007 period.

Sample of the IKONOS
image, showing landuse
changes during the 1998-
2007 period

#3 EGNATIA ODOS.«
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ENVO7 indicator: Land use changes
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EGHATIA ODOS OBRSERVATORY
EMNVIRONMENTAL INDICATOR ENVOT
LANDUSE CHANGES
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LEGEND

B nistural Areas
B Aoricultural Land
Urban Land

=== Egnatia Motorway

THESSALOMIKI FREFECTURE
WC 23 - EFEA

FILOT STUDY OF URBAN LANDUSE &
VALUES CHANGES IN SPECIFIC URBAN
AREAS OF THE EGNATIA MOTORWAY
IMPACT IONE

STUDY AREA: I/C 23 - EFKARPIA 1778-2007

Soonil; Peoort Team
PETRSE PATILS, Pioleiact AUTH
KPOSTOLOS ARVANITIS, Padeiasd AUTH
BENOHEL W BALLA ALUTH U Se Ustas & Aegonal Plasarg
ATHINA TSIOULA AUTH., W52, Cosmtnl & Somel Dns Masagemnl
WATERENA STAMOU, AUITH, b 52 Goniioem stey

THESSALONIK,
HOVEMBIR 2007

e —

D 25 5 100 50 00 &0 Cxiho-Image IKONOS
a EGN"“I""' ODOS.c Gpatial Resshition 1m
OBRSERVATORY - Capture Dade: 05 July 2008




SETO1 indicator: Benefited population

Target : Calculation of benefited population and its
changes inside the Egnatia Motorway impact zone

Kopromg

- ;r‘” -

Step 1 : Reference points definition
(Impact Zone II)

8 EGNATIA ODOS.:
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Setup off Read Network Topology.

r&mq
Distances of up to 50 kmi along Vs

the national road network %‘: o
S . oL
T
: '?S*‘ﬂ

(daily: trips)

7> &
o IO S

ATIA ODOSxx



'~ SETO1 indicator: Benefited population

Y _ : o

Road Network at a 50 ki
range; aroundi the local
reference point

#2 EGNATIA ODOS.s.



Selection oft municipal districts
intersected by the 50 km range

- road network around theilocal |
reference centre

#2 EGNATIA ODOS.s.



population

Sum off population and
population changes! in selected
municipall districts

#2 EGNATIA ODOS.s.




SETO1 indicator: Benefited population

Repeat of the same procedure for
all'the reference centres'in
impact zone 11

#3 EGNATIA ODOS.«




SETO1 indicator: Benefited population

7 &

POTENTIAL BENEFITED POPULATION, 2001
(in 50 km distance from Prefecture Seats in Impact Zone 1)

Permanent Benefited

Population Percentage

l[goumenitsa 53.773 2%
loannina 162.189 6%

Grevena 119.065 4%
Kozani 208.050 8%

Veria 436.061 16%

Thessaloniki 1.257.267 46%

Serres 210.104 8%

Kavala 283.394 10%

1
2
3
4
5
6
7
8
9

Xanthi 261.049 10%

Komotini 226.199 8%

=
o

=
=

Alexandroupoli 142.591 5%

Total of benefited population for 50 km

2.729.837
(no overlaps)

Total of Impact Zone I 2.319.052

Total of Impact Zone IV 3.894.511

Data Source:
Greek National Statistics Agency, 2001

#2 EGNATIA ODOS.s.




SETO1 indicator: Benefited population

Re-estimation of the indicator
withr Region Capitals (impact zoene
I\V)rin: a distance off 150 km along
the road network

POTENTIAL BENEFITED POPULATION 2001,
In 150 km distance from Region Capitals

— oo
o S
) L

Permanent
: City Benefited Percentage
h Population

4

Total of benefited population
I for 150 km (no overlaps) 3.653.115 -
. Total of Impact Zone IV 3.894.511 _

Data Source: Greek National
Statistics Agency, 2001

#3 EGNATIA ODOS.«




Target : Effects of Egnatia Odos into natural areas cohesion

Jrioal etz ] | hu;mho' Ut Ecmc:’rlo
e Land-use layer (CORINE Land Cover)

e Road Network before Egnatia Odos construction

e Road Network with Egnatia Odos fully operational

Calculation :

(European Environmental Agency (EEA) :

Anthropogenic fragmentation of potential semi- i

natural and natural areas - : e AW V. YA --'.i

http://ec.europa.eu/agriculture/publi/landscape/ch5.htm | Frogmenh]’rlon mdpr 17, 2 {S’rrong]
1"'"

e Land-use classification into four main categories:
e Urban Areas (Pressure)
e Cultivated Areas (Pressure)
e Natural Areas
o \Water Areas
e Transform into 250m GRID
e Road Network merge
e Calculation of «adjacent cells cohesion/proximity»

Indicator =
b 3
Total Sum of Cells * General Cell Sum A EGNATIA ODOS .




~ ENVOG6 indicator: Fragmentation of natural areas

e Y e

Total of connected Cells * General Polygon Sum * 16 2
Indicator = ——————-——-——— o

General Cell Sum 2 | : e
| Without Egno”r‘ic’]}

Note: Pixel size is equal to 250 m, therefore 1 km=2
corresponds to 4x250x250m, or 16 pixels

Indicator Description

minimum

small

middle

average

10 - 100 strong

> 100 Very strong

-

Model source: DG AGRI, EUROSTAT, ISPRA, EEA, From s

i 1]
E e Sl A s = |
— ._‘J'-l" f_-‘ o L?"_
Land Cover to Landscape Diversity in the European y B .. ‘ Fragmentation index: 21,1 (Strong) ;"ﬂ

Union, 2000  EER R e —
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: - Indicator Calculation Automation
- ENVO9 indicator: Crossings with surface waters

Mokl Bt Wew  Wirdew Hedp

H S| kW@ £| 820 ajda
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0.4, npo Eyvariag

0.4, ohokAnpwpgvo

YOpoypapike AikTuo

Maopoi Zuovng IV

sumB_Intersect_Ean

| D:\Profiles\edimit\L OCALS ~1{TemplsumB_Intersect_Egn.dbf

sumB_intersect_proEgn

| D:'Profiles\edimit\LOCALS ~1Temp\sumB_intersect_proEgn.dbf

sumB_Intersect_fullEgn

| D:\Profilestedimit\LOCALS ~ 1 TempisumB_Intersect_fullEgn.dbf

sumA_Length_Egn.dbf

| D:'\Profiles‘edimit\LOCALS ~1\Temp\sumA_Length_Egn.dbf

sumA_Length_proEgn.dbf

| D:\Profiles\edimit\ OCALS ~1{TemplsumA_Length_proEgn.dbf

sumA_Length_fullEgn.dbf

| D:VProfiles\edimitL OCALS ~1 TempisumA_Length_fullEgn.dbf

0K | Cancel

u (W) (W [w] [®] [® M [& W W [w

Environments... ‘ << Hide Help |

Indicator Calculation Automation
ENVO9 indicator: Crossings with surface waters

(W

@ Help
ENV09

Yrrohoyiopds Tou Asfkrn ENVOY -
"MaoTaupwoels e Empaveiakd
MNep&”. To tehkd Tapaydpevo
amoTéAeopa gival B guykKevTpwTIKo
mivakeg (B0o opabec Tuv TpIL), yia
TV Karavopn Twy dnkwy Tou Odikod
Mixriou ava Nopd kal Tyv avrioToign
KOTQVOU Twv

AgoTaupuoeuy

O Trapaydpevol TTIVOKES 0T
TUVEXEIT TTpETTEl va eigayBolv oTo
Excel yia va Tpogodotnoouy Tig
aVTIOTOIKES TUVOPTI|OEIG

01 TTapaUETol Eival

YTTOYpEWTIKEG

Mpoooynq M O mivakeg sumb,_
kal sumB__.. Gev Ba Tpéme va
UTTERXOUY EK T TTROTEPLIY, ETTEIBN
GrpioupyolvTal QuUTGpaTa.

3

. £
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Indicator Calculation Automation
- ENVOS8 indicator: Proximity to protected areas

>‘ k. ..

Model Edit View Window Help

| 8| 4 mi@ & njois @ojas xS b

P

Kévtpa Mpoorarsudpevoy Nepioyuy

0.4, (1,2) npiv E.O.

0.4, {1,2) prd E.O.

Mopoi Zowvng IV

Cancel Environments. ..

£

<% Hide Help

@ Help

env08

Ymohoyiopdg ENVOE - EyydmTa
OE TTPOOTATEVOPEVES TTEpIONEG.
MNapdyovTal duo TUYKEVTPWTIKOD
Trivakeg (Trpiv Ko peTd Eyvamiag),
TTOU 0TI OUVEXEID EICAYOVTal OTO

- Npoogoyn M O mivakeg sum_

Bev Ba TTPETTE! v UTTARYOUY EK TWV
TpoTépuy, ETTEIGA BnpioupyolvTal

auTdpaTa.
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- F
..

GIS Workstations

IT Unit

main server

. .

Department of Traffic & Telematics
Environment Department

PC/GIS workstation PC/GIS workstation

PC/GIS workstation
8 EGNATIA ODOS.«




ArcGIS: System Architecture

Tier 1
ArcGIS (floating licenses) ArcInfo — ArcEditor - ArcView

Tier 3

Data bases &
file servers

intranet (Egnatia Odos A.E.)

#3 EGNATIA ODOS.«




. Egnatia Odos A.E. Observatory

Observatory use of ArcGIS

» Spatial data infrastructure

e Indicators calculations

» Spatial impacts analysis and assessment

» Spatial Data storing and processing

» Descriptive data setup

» Linking descriptive data with spatial data
» Thematic map production

» Automation of Indicator calculation process
Automation in descriptive data output.
Automation in thematic map production.

3 EGNATIA ODOS.s
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http://observatory.egnatia.gr
_!E
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