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Uvod - Diky, Lipsko!

Planovani?

Soucasny vyvoj v Lipsku: “Planovani udrzitelné
meéstské mobility” (PUMM) a/nebo “Planovani
rozvoje dopravy” (Integrované planovani mobility)
podle némeckych smérnic

Dilezité: pochopeni dostupnosti

Vyznam planovani siti

Pouéeni z mobility v Lipsku po r. 1990

Zaver — hlavni rysy procesu PUMM
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Planovani?

Néjak to prosté dame do kupy?!
Naplnime poptavku?!

nebo
Ovlivnime vyvoj podle cili a zaméra?

Na zakladé analyzy

Vyuziti metod

Vyuziti Casu

Vychazet ze zaméru a nasledovat je
Dosazeni cilli

Proces uceni, ziskavani zkusenosti a poznatku
Reseni konflikta

Hledani konsenzu, nalézani kompromisu
Zvazovani pro a proti

Vyuziti védeckych metod

Hodnotové orientovana politicka rozhodnuti
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Hlavni ukol —
oddélit rozvoj dopravniho provozu od ekonomického rozvoje

Growth

Separation of
trends

Transportation

past

today  future Time
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Planovani zamérené na poptavku versus zameéreni na cil

{level of service)

all modes, effects of traffic

l

Objectives
achieved

no

Desired quality

Planovani zamerené na poptavku Planovani ovlivauijici
I- """""""""""""""""""""""""" A
Transport demand i Transport supply i o
{only car traffic) ! {cartraffic, public transport, bicycles, pedestrians) 8
| A i 1 g $
! | Transport behaviour |'—— .g 5
Measures E 8 %
: | Transport demand |4— EE
= g
Trafflc performance E Traffic performance of ®

Networks to be constructed plus
additional influencing management measures

Network to be constructed
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Evropska unie doporucuje
plany udrzitelné méstské mobility (PUMM)

SUSTAINABLE

Planwingor Pecple e

GUIDELINES

DEVELOPING AND IMPLEMENTING A
SUSTAINABLE URBAN MOBILITY PLAN

Source:

http://www.mobilityplans.eu/docs/

SUMP_Recommendations_web. o =

pdf o INTELLIGENT ENEROY www.mobilityplans.eu
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PUMM - proces, trvaly a nepretrzity ukol

Milestone:
Final Impact assessment
concluded

11.1 Update current plan regularly Starting Point:

1.1/.- Commit to overall sustainable mobility principles
@ Aszess impact of regicnal/national framework

1.3 Conduct self-assessment

Review achievements - S
W3 | derstand success.and fallure Improve mobllity 1.4 Review availability of resources
and quality —
= Identify new challenges of life for our @. Define basic timeline
for next SUMP generation cltizens!” o — )
. . 11. Leam the your potential l'ﬁ‘ Identify key actors and stakeholders
10.1 Manage plan implementation lessons for a successful Loak beyond your own
2.1/ poundaries and responsibilities
e T e G S B @\I Stri_'.re for policy co_ordination and
103 Check progress towards pn::p(n:!-rE:'lsaL:::geL P ocrna it 2] anintegrated planing approach
achieving the objectives development Plan stakeholder and citizen
mentand | | . P - process and (23- involvernent
communication |Mplementing reparing scope of g
Milestone: the plan well plan @I Agree on workplan and
SUMP *! management arrangements
document Prepare an analysis of
adopted i 31 problems and opportunities
B, Adapt Sustainable ¥ D PP
! y 3. Analyse the i
o1 Check the quality Sustalnable Urban bllltylgltuaﬂo 32 Develop scenarios
of the plan Urban Mobility Mobilit and develop
Plan oblfity scenarlos
9.2 Adopt the plan Pl ] Milestone:
anning Analysis of problems
92 Create ownership & opportunities concluded
= of the plan Rational and
e Elaborating transparent Devel ision of
: evelop a common vision o
A fi itori e torin 200 the plan goal setting i Y mobilit:and beyond
g Amangeformonitoring | jecocomant inta acommon
and evaluation the plan vision 42 Actively inform the public
e 5. Set
; R priorities and
) e e S S re::ﬁ;l(l:lc:tt:s 6. Develop me::;::-le 5.1 Identify the priorities for mobility
72 Preparean action and budget plan funding effective
packages of 52 Develop SMART targets
measures
6.1 |dentify the most effective measures
6.2 Learn from others' experience
Milestone:
Measures 6.3 Consider best value for money
Identified
6.4 Use synergies and create integrated packages of measures

Charakteristickeé rysy
PUMM a integrovaného
dopravniho planovani:

- Nepretrzity proces

- Spoluprace a
participace

- Jasné cile a strategie

- Kontrola poptavky se
zamerenim na cile

- Vyuziti metody
scénaru

- Integrovana mékka a
tvrda opatreni

- Rizeni kvality:
evaluace a kontrola
uspesnosti

Source: Rupprecht Consult on
www.mobilityplans.eu, Recommendations

Slide 7



Hlavni plan mobility je v Nemecku nutny pro priznani statni podpory

Forschungsgesellschaft for Stralen- und Verkehrswesen e V. (FGSV)
{German Road and Transport Research Association)
Working Group for Transport Planning

Recommendations for Mobility Master Planning

w1

Last edited 19.06.2015
Translated Edition 2013

Contents
1 Introduction 5
2 Necessity of mobility master planning ..........ccccocceveeeecvenceenn. 8
3 Aspects of integration in mobility master planning............. 11
4 Process of mobility master planning... .14
4.1 Overview. 14
42 Pre-orientation phase 15
4.3 Problem analysis and goal definition Phase ... .....occoocoeecevcceverceeee 17
44 Measure development and scenario phase R
45 Weighing options and decision-making phase..... .19
46 Implementation and MoNItoring PNAse ...........o.coecceecreereceeccemeereeerces 19
5 Differentiating the strategic-conceptual level and the
implementation level 21
5.1 Initial situati 21
52 Levels of mobility master planning 22
53 Content of the sirategic-conceptual level ... ... 23
54 Content of the implementation level 25
55 Organisation of the interaction between the strategic-conceptual level
and the implementation level 26
6 Additional guidance on the process, procedures and
organisation of mobility master planning ..........ccccveevveee . 27
6.1 Information, participation and cooperation _. - 27
8.2 Integration and classification of legally required planning documents
related to transport
6.3 Evaluating mobility master planning 29
7 Guidance on methods and content..........cciiiiiicniinnnnn 32
7.1 Regular collection and provision of data ... 32
72 Use of computer-aided ransport Models ... 33
7.2.1 Principles of modelling a3
7.22 Areas of application for ing

7.23 Necessity of modelling as part of mability master planning......

7.24 Use of models as part of mobility master planning.._

7.25 Continusl maintenance of models
7.3 Consideration of non-fransport impacts ...

7.3.1 Environmental impact

7.32 Social impacts a7

8 Consideration of urban form, settlement structure and
other conditions 38
8.1 Initial situati B
8.2 Cooperation across administrative boundaries .38
83 Accounting for characteristics specific totown size k]

9 Conclusion = Central elements of mobility master planning43

Bibliography 45
Part A: Reference: 45
Part B: Recommended literature 46

Appendix 1: Examples 52

Appendix 2: Working steps for preparing a mobility master
plan

Appendix 3: Data requirements for mobility master planning. 85

Appendix 4: Other planning areas with relevance for transport
planning (selection) 8

Appendix 5: List of abbreviations 90

Source PDF-Download of “Recommendations for Mobility Master Planning”:

http://www.german-sustainable-mobility.de/publications/
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Historie technickych doporuceni v Nemecku:
Od ,,dopravniho generelu® k ,,hlavnimu planu mobility*

1. Generalni plany dopravy (1969)
(Merkblatt Generalverkehrsplanung der Gemeinden (MGVP) 1969)

2. Planovani zamérené na cile (1979)
(Rahmenrichtlinien fur die Generalverkehrsplanung (Ra Ri GVP) 1979)

3. Integrované planovani mobility (1985/2001)
(Leitfaden fur Verkehrsplanungen 1985/2001)

4. Doporuceni pro hlavni plany mobility (2013)
(Hinweise zur Verkehrsentwicklungsplanung 2013)

Na evropské urovni:
»Plany udrzitelné méstské mobility (PUMM) = Stadtmobilitatsplane*
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Integrované planovani mobility a dopravy

,Planovana systematicka priprava a fizeni rozhodovacich procesu se
zamérem ovlivnit dopravu a mobilitu v dané oblasti v souladu s cili, a to
prostrednictvim urbanistickych opatreni, budovani infrastruktury a vybaveni,
politickych opatfeni, provozniho managementu, poplatku a informacnich
opatreni.” (FGSV 1985)

Obecné jde o mezioborovy ukol orientovany na budoucnost.
Nepfretrzity, opakujici se a transparentni proces.

Proces na raznych urovnich planovani (federalni, vnitrostatni, regionalni a
mistni dopravni planovani).

Neformalni proces spoluprace, dosud neregulovany zakonem.

Proces, ktery ma tfi hlavni faze: analyza problému, hledani vhodnych
opatreni, zvazovani a rozhodnuti.
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Integrovany proces planovani zameéreny na cil

Information
Evaluation "Classical Planning Process" and pakE%L\LDZ

Pre-orientation

> itrpoN] Catalyst: (legal) timetables, deficiencies Ny P Rozhodnutllr?eb,o
and suggestions of concepts... souhlas pO|ItICkehO

= = - Cinitele
Approval of the "Start of planning in a narrower sense"
] ]

F s
v

™ Uginky vymény

Problem analysis

r s

= Analysis of
guidelines/goals and status-quo and
objectives developments

L Evaluation - detecting deficiencies <J

- and chances
—] -
Approval of goal%

. |

Development of -> feed back loop — zpétna

vazba

Coordinate
politically

10

'y
A 4

-
P A

elopm| Development of measures ]
Fon s With Develop:nen-tﬂ;) f Coordinate Impact
< conosp's W politically assessment | |ed—»
measures

Evaluation of alternatives FJ

Approval of the plan |
1

| Implementation and ex post evaluation
1. Implementation step 1. Monitoring and evaluation

Monitoring of process and implementation - process evaluation

Monitoring of impacts - summative evaluation

Information of policy, administrations, public and stakeholders
Participation of policy, administrations, public and stakeholders

2. Implementation step 2. Monitoring and evaluation | < >

3. ..
._g PV ste1 3. i

r
A
h 4

the

T B I

cltassicat ptanming activity

Irce: F@BY coesiifaberefdmiidchenrspleinung, Kéln, 2001

accompanying activity of various intensities
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Dvé roviny planovani mobility

Prabézné odborné Informace a
ukoly participace
Strategicko-koncepc¢ni rovina
(pravidelna) = _
2 3
Sl e ] f o x > | 0| e | £
S _ = Cile a zaméry ' ko)
N 2 = Analyzy, metody, scénare - 0
s S o = Strategie, koncepce 3 g
| |8 |© = =
g O © 3 c
Q 2 c D 3
NN o |0 =) . R >s5
= len| o o] D T le—
s | g | 8] ;; < 3
3 S o = <
| |2 = <
9 g 3 a 5
ol Y| |5 Rovina opatieni a implementace i S
: S = .
g (L 2 <3
(&)
<+ <+ <> v , . [ > | S
= = Odvétvové plany (CAP, NAP, PTP) % =
= Dopravni plany = s
= QOpatieni pro oblasti -
» Jednotliva opatreni a projekty
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Zohlednéni aspektl integrace jako indikatoru kvality

Sektorova
integrace

Socialni
integrace

Vertikalni
integrace

Participace
a spoluprace

Horizontalni
integrace

Integrace vsech
moznych
opatreni

Integrace
¢asovych
ramctl

Integrace
davodu a uceld
cesty

Integrace
zptisobu
dopravy
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Vertikalni a sektorova integrace

FEDERALNI PRINCIPY UZEMNIHO ROZVOJE

rs

REGIONALNi PLANOVANI

STATNIi PLANOVANI ROZVOJE

rs

v

ROZVOJ MEST A UZEMNi PLANOVANI

federace

stat
region

Obec/mésto

”

”

”

ODVETVOVE PLANOVANI

w

1ueaoue|d auaoin




Horizontalni integrace:
napr. diskuze se sousedicimi komunitami v Drazd’anech

{f Pesw T ek e e Landkre?s Bagtzen
. = Landkreis Meillen
:;Runder o Tisch eg = Landkreis Sachsische Schweiz-
/ Niegéra Osterzgebirge
, : Jein- = SMWA
. AW, y

= | D Dresden
urg ¢ | ’ = StraRenbauamt MeiRen-Dresden

ﬁ = StraRenbauamt Bautzen
B

N
= a A . wo

Moritz-
-
\ ) I
N = MDV Mitteldeutsche Verkehrs-
verbund GmbH
= Verkehrsverbund Oberlausitz-
Niederschlesien GmbH
= Euroregion Elbe/Labe
= Regionaler Planungsverband Oberes
Elbtal/Osterzgebirge

= Regionaler Planungsverband
Oberlausitz/Niederschlesien

Source: Mohaupt, M.: City of Dresden 2025 plus, sustainable urban mobility plan (SUMP), Annual POLIS conference 2011, November 29, 2011, Brussels
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Rozsah integrovanych opatreni v planech udrzitelné mobility

0. Land use planning
o [Determination and control of land uses to reduce traffic demand
s  NMNew developments in "integrated” zones or areas with public transport access

1. Engineering
e Construction of routes and transport facilities for all modes, multi and inter-
modal use
s Vehicle improvements
o |nformation technology, . g multi modal navigation systems

2. Economy

Taxation {vehicles, energy, ..
IJser-financed systems

Road pricing

Fares

Land value capture

Parking management

3. Enforcement

Legislation, emission and other standards

Access restrictions, car free zones, emission-control zones
Speed limits

Safety control

Traffic guidance and control

Police enforcement, fixed quotas

4. Education, Information

Transport behaviour issuaes in school
Driver education

Public awareness, public relations
Mobility Management on all levels
Involverment of media

Public participation

5. Organisational and logistic measures
o |mproved efficiency (car-sharing, car-pocling, ... )
o Differentiated supply also for inter and muli-modal use
s |ncentives, privileges for best practice approaches
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Integrace vSsech zpusobu dopravy: nova koalice mobility

Maximalizovat

Individualizovana
koalice verejné
mobility

Minimalizovat

Verejna doprava

— vlaky a autobusy

— vefejna jizdni kola a pedeleky
— verejné (elektrické) automobily
— taxi

— alternativni sluzby

— car sharing

— car pooling

Jeden platebni systém

— pési doprava
— cyklisticka doprava

Osobni automobilova doprava
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Servisni funkce mobility: integrace ucelu cesty

Lidé se vydavaji na cesty, kdyz musi provadét rtizné aktivity na riznych mistech.
Primarnim ucelem a davodem cestovani/dopravy jsou ,aktivity*.

Lidské aktivity jsou

« zivotdoma

e prace

* nakupovani

« vzdélavani

« odpocCinek, rekreace

Aktivity zbozi jsou

« ziskat surovy material
* vyroba

e zpracovani

« skladovani

« spotreba

Zivot
doma

rekreace

Zakladni servisni funkce

... .\ Dopraval .
Vzde|ava 4
preprava
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Integrace zmén v prubéhu ¢asu: dva nové trendy s opaénym
smerovanim pro majitele aut urcuji modaini rozdéleni dopravy

Osoby s Fidi¢skym prikazem a dostupnost auta v doméacnostech

Némecko Velky prazkum mést SrV
2008 a 2013
100
90
o 73,4

70 ® 4.———"'.'_‘.
@ el

e —P4 8

05— & 63,3 —
50 55,9 57'0
40 [
1835 1835
30 36-60 ]
20 ® 60+ 36-60
Linear (18-35) ® 60+ - Mobilitat in
: — (8]
0 T | T . . ; : = | | Sticen 2013
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2008 2000 2010 2011 2012 2013

Data basis: Deutsches Mobilitdatspanel (MOP)
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Participace a spoluprace: priklad PUMM Drazd’any 2025+

Steering committee led by mayorJorm Marx
Representaives of cify coundil groups, heads of depariment, Cify of Dresden officials, councillors, project managers, round table faciliaiors

)
=

I::> Region/neighbours

- o L1
City administration project group

Source: Mohaupt, M.: City of Dresden 2025 plus, sustainable urban mobility plan (SUMP), Annual POLIS conference 2011, 29. November 2011, Brussels
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Socialni integrace (inkluze)

Zajisteni socialni participace v cinnostech
a ve verejném zivote pro vsechny vekoveé
skupiny, vSechna etnika a dalsi socialni
skupiny obyvatel

Zohlednéni genderové problematiky
(genderova neutralita a rovnopravnost) a
dostupnosti pro osoby s pohybovym
omezenim jako nedilna soucast kazdé
koncepce a kazdého opatreni (vcetné
moznych dopadu)
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Integrované zohlednéni dostupnosti

Dostupnost = dosazitelné moznosti v Casovych
pasmech

Vysoka priorita: bezmotorova mobilita v méstskych
ctvrtich

Neudrzitelné: nucena motorova mobilita v pripadeée
vzdalenych moznosti (nap¥r. ,,na zelené louce®)

Hodnot’te opatrné a pozorneé:
Centralizace versus decentralizace
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Hierarchie zpusobu dopravy a strategii

1. Hierarchie zpusobu dopravy ve mésté
Pési doprava
Cyklisticka doprava
Verejna doprava
Car sharing, car pooling

Osobni automobilova doprava

2. Hierarchie strategii
Snizovat nutnost dopravy
Presunout dopravu smérem k udrzitelnym zpusobum

Provozovat nezbytny automobilovy provoz bezpecné a kompatibilné
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Hierarchie planovani pro méstskou silni€ni sit’

Minimalizovat dopravni

tepny s dostatecnou Uroveii celého

kapacitou (channel mésta
principle)
aby doslo
k maximalizaci Uroven

jednotlivych

dopravne zklidnenych
obvodu (Ctvrti)

zon
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Multimodalita vyzaduje kongruentni dopravni sité

« ,Budovat nejprve sité pro jednotlivé zplsoby dopravy je sice uziteCné, ale pak musime
zajistit, aby na sebe navzajem navazovaly, ladily spolu a slouzily ve prospéch
intermodalnimu cestovani.” v

Superpozice koncepce siti riznych

zpusobU dopravy: 2 Sit’ vefejné dopravy

— Autobusy
+++~ Tramvaje

Silniéni sit’

s=mms Dopravni tepny
—— Sbérné komunikace
— Vedlejsi ulice

Cyklisticka a pési sit’
FuBwegenetz

-—-— Cyklostezky
——— Trasy pro chodce

1) Source: Beckmann, K.J.: Grundlagen der Verkehrsplanung, RWTH Aachen, Vorlesungsmanuskript WS 03/04, Kap. 4

2) Source: Strack, Kotter: StraRen- und Wegenetze in: Steierwald,Kiinne (Hrsg.): Stadtverkehrsplanung, Berlin, 1994, S. 359
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Poznatky z vychodonémeckych meést: osobokilometry podle

[ I 4 o []

Srv 1972 - 2013

25

20

15

[km/P,d]

10 pre

> N
e 2 2 ® o a0 &

1972 1977 1982 1987 1991 1994 1998 2003* 2008* 2013

0

®-Pedestrians -M~Motorized Indivual Transport =#=Public Transport =#—Bicycle =—=Total

Since 1991: Trips < 100 km
* Basis: Slightly revised data based on systematic under-reporting of short trips and activity chaining by foot and car

Source: TU Dresden/vip: Survey ‘Mobility in German towns — SrV 1972 - 2008’ (www.tu-dresden.de/srv)
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Modalni rozdéleni a délka cesty —
cesty <5 km by byly rychlejsi na kole

B0
O Walking
T4
B Private car use
Bl = O Bicycle
50% 1 in B Public transport
40% 11
30% 1
% 1
10% 4
cl:{:l - -
Under 3 km Jtounder 5km  Stounder Tkm | 7tounder 10 km 10to under 100 km
Ratio of
totaltrip
number

n=19.453 n=7.164 n= 35921 n=4.249 n= 82310

Source: TU Dresden/vip: Survey ‘Mobility in German towns — SrV 2008 (www.tu-dresden.de/srv)
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Vyznam pési dopravy: modalni rozdéleni pro cesty

VERKEHRSMITTELWAHL W
NACH HAUPTVERKEHRSMITTEL

S e &
Cd U @
Y '\ Vs 8 ) (el
e. \:i“g? \23}\2- ¢ \:‘? c;:\ Q@(\ G}‘b\g o ‘é\o %E\'@\ Q‘éﬂc
Zu FuB 28] [26[] [24]] [24] [23] [22 E g 10
Fahrrad 10 =i
13 20
20 23
Mot. Zweirad 21 43 48 58 56
Pkw als Fahrer(in) |4 I 32|y |38
6 o8| |35
Pkw als Mitfahrer(in) 1 12 22

PersonTog 30I23I27I23I30I29I23| 301331301

7 Sustainable Travel Towns = Dadington, Peterborough, Worcester Allg.721

International standard for measuring walking, Daniel Sauter, Urban Mobility Research, Switzerland on behalf of the Walk21
Measuring Walking team & Werner Brog, Walk21 Hong Kong, 2016
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Vyznam pési dopravy: modalni rozdéleni pro vsechny faze cest

VERKEHRSMITTELWAHL i
NACH ETAPPEN

e o e X 0 X e O \.\;\‘590 ‘dz”(@
Zu FuB o4l [67]] [59]] [58[! [52]| [511] [49] (53 j 48
1
151 [13 07

Fahrrad 8

Mot. Zweirad g l 26 26| |36| (32
Pkw als Fahrer(in) 3 g 17 19 16 22

Pkw als Mitiahrer(in) _ammm 14 (9} [9] 12} [414] |13

. IoODD=®
N 0 [ o [ e ol e o

" Sustainable Travel Towns = Dadington, Peterborough, Worcester Alig.722

International standard for measuring walking, Daniel Sauter, Urban Mobility Research, Switzerland on behalf of the Walk21
Measuring Walking team & Werner Brog, Walk21 Hong Kong, 2016
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Modalni rozdéleni ve vybranych némeckych a

B Public transport ’

B wWalking
O Bicycle

200

100...

500

200 ...

stredoevropskych mestech
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I 1 [ ]
XA R R
o 9 9 O o o o0 g O O O
S O WK~ © W = M N —
~—

uopendod Ao Jo sjuallaAoLl Jo oy

(z0) ®01anpIEd
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and survey implemented in the course of Central MeetBike (2013)

Source: TU Dresden/vip: Survey ‘Mobility in German towns — SrV 2008’ (www.tu-dresden.de/srv)
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Populac€ni vyvoj a vyvoj motorové dopravy v Drazd’anech

Population in thousand

550,0 800
‘ec,\‘\()“
‘eoe“’\c‘o‘
- 700
5000 + z
L 600 S
=
[3}
i =
450,0 - 200 £
=
- 400 2
400,0 - S
- 300 %
<
L 200 2
350,0 1 =
- 100
”I”I“II BB 0
,55@ {JEC‘ 0,:4{\, z{-:. '\%\\p&@@p%@@é@r@%@%r@@“\@\h&@@ %@‘9
Year
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PUMM Drazd’'any 2025+ — vysledky scénaru

Osobokilometr/den

Osobokilometr auto/vefejna dopravaljizdni kolo v Drazd’anech
VETKETIISIEISWING v VEFNVE Kad In FErsoneniinometern mnernaip aes >autgeniets

14.000.000 -

12.000.000

10.000.000 -

8.000.000 -

6.000.000 -

4.000.000

2.000.000 -

2025
Bez opatreni

2025
S jiz
naplanovanymi
opatienimi

2025
Scénar A
Vic silnic

B Car
] PT
@ Bike

o~ S|&
& -
|-
= =
-
o2
2025 2025
Scénar B DalsSi zmény
Vic VD a dopravniho
cyklisti chovani
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Zapamatujte si: zakladni prvky procesu PUMM
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Zdroje informaci pro udrzitelné planovani mobility

www.german-sustainable-mobility.de

Némecka partnerstvi pro udrzitelnou mobilitu slouzi jako pravodce udrzitelnou mobilitou na
uzemi Némecka.

Wwww.sutp.org

Projekt udrzitelné méstské dopravy (SUTP) podporuje rozvijejici se mésta a sdili své
poznatky z nejlepsSi praxe, poskytuje poradenstvi v oblasti politiky a budovani kapacit se
zamérenim na udrzitelnou dopravu ve méstech.

www.slocat.net

Partnerstvi pro udrzitelnou nizkouhlikovou dopravu (SLoCaT) podporuje integraci udrzitelné
dopravy do globalnich strategii udrziteiného rozvoje a boje proti klimatickym zménam.
www.eltis.org

Eltis usnadnuje vyménu informaci, poznatktl a zkusenosti v oblasti udrziteIné méstské

mobility na izemi evropskych statu.




Dékuji za pozornost!

Prof. Dr.-Ing. Gerd-Axel Ahrens

+49 351- 32 77 399
+49 173 60 72 472
gerd-axel.ahrens@tu-dresden.de
www.tu-dresden.de/vkw/ivst
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