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Assumptions for the concept of developing a system '@=a &

for forecasting and traffic analysis in Gdynia CiViTA

Multi-level model of transportation systems (MST-Gdynia):

— cover an area of Gdynia, but to be fed with data from regional and
national models

— have a hierarchical structure consisting of layers of different
management levels

— enable the efficient exchange of information and data between
management layers as well as the Transport Planning System and
software to traffic control, which is implemented within TRISTAR
system

— enable the provision of data to the various tasks arising from the
process of functioning of the transport systems and facilities, which
will facilitate optimal decision-making

— provide data for planning work, feasibility studies of transport
facilities, projects of changes in the traffic arrangement plans, taking
into account geometric solutions at intersections and interchanges
and advanced traffic control
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Assumptions for the concept of developing a system '@=a &

for forecasting and traffic analysis in Gdynia CiViTAS

Cleaner and better transport in cities

Multi-level model of transportation systems (MST-Gdynia) should:

— set up data and information for updating Gdynia’s SUMP and provide
detailed analyses and verification of effects on mobility management
initiated by SUMP proposals and measures

— provide simulation tools to convince residents of Gdynia to proposed
SUMP and other solutions
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Cleaner and better transport in cities

DYN®@MO
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Development of tool for transport analysis - MST = oS

CiViTA

Statistical data (baseline and forecasts)

- Demographics Street network parameters
- Economical (economic development, unemployment) - Public Transport

- Land use - Private Transport

v ¥

Four stage model
Trip Generation
Trip Distribution

Stated Preference Survey
Traffic counts
PT passengers counts Modal split/shift models
Travel times measures Assignment/simulation

(to calibrate and verify models) '

- Trip matrices
- Traffic forecasts
- Indicators
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Multi-level Model of Transportation Systems S Sy

CiViTAS

Cleaner and better transport in cities

Strategic level includes the provision of data to develop a transport policy, the implementation of
planning studies and network studies. The model is also used to collect the data for the
mesoscopic model, including the existing and planned routes located in the vicinity of the city.
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Transportation zones (TAZ) in the city
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MST-Gdynia
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Transportation network — baseline scenario*

Expressway
Main roads
Collective roads
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MST-Gdynia CiViTAS

DYN@MDO

Staging of the expansion of the road
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Gdynia 2012 - Kartogram r

W godzinie szczytu porannego 7:00-8:00 [P/h]

Strategic level (VISUM)

Example of traffic flow chart
(morning peak)

Assignment
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Strategic level (VISUM) S o

CiVATAS

Cleaner and better transport in cities

Gdynia 2012 - Kartogram napelnien pojazdéw transportu zbiorowego w godzinie szczytu porannego 7-00-8:00 [P/h]

Example of PT passenger lows chart

Pedestrian flows

Kartogram potokéw pasazerskich w godzinie szczytu porannego 7:00-8:00
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Multi-level Model of Transportation Systems [P

Tactical level (SATURN)

Tactical level includes the provision of data to develop a decision-making papers (network and
corridor studies, feasibility studies), projects of traffic arrangement, traffic control and evaluation
of planning solutions effectiveness as well as for traffic management purpose.

Assignment
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Operational level (VISSIM + SATURN)

CaViTAS
Cleaner an d better trans port in cities

DYN@MDO

Operational level includes the provision of data to develop specific projects of traffic
arrangement, traffic control programs and visualization of traffic in street network components
(e.g. junctions).

/;7"(
4
S o
o b2 3 A
[ v Q% o &
. 2 7 e I
% \
e Sl i)
N Ay ¢ = S
i
i *h\
ey S
N = e
o o
o -
X \\\\
o g S
Py
\
%
-, o
~ -~
ay -~
oy
Do 8
- s \
g ey
I
. ‘ =
Simulati

CiVATAS ‘ CIVITAS FORUM 2016- Jacek Oskarbski



Multi-level Model of Transportation Systems

Model type Macroscopic Mezoscopic Microscopic
VISUM
Tool VISUM SATURN/DRACULA

VISUM SATURN/DRACULA
SATURN/DRACULA VISSIM,
DRACULA

After implementation of TRISTAR system in Gdynia the models are supplied with the
information on traffic parameters in real-time.
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TRISTAR System

==k M=l
CiViTA

- 148 km of fiber optic connections ||, . .- | “CEEEGES

. 161 intersections with traffic lights | S, w2
(BALANCE/EPICS system)

« 73 video surveillance cameras

* 61 points with ANPR cameras

« 36 guidance parking information
signs

« 34 Passenger Information boards

« 22 Bluetooth/WIiFi scanners

« 19 Variable Message Boards

« 16 Tripplanners

e 14 Weather stations AN TR

« 7 Variable Message Signs = e Al
L Sl
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TRISTAR System Architecture
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CiVATAS

CiViTAS
@ M O
TRISTAR
MANAGEMENT LEVEL
. B - t
Urban Traffic Management Personal Transport Public Transport
System Information Planning | Management System
UTMS Access System | System | PTMS
; 3 PIAS | TPS

Traffic Control System
s |

L

Weather Parameters

Parking Guidance System

System
TSMS

¥

Measurement System PGS
_' WPMS
L, Traffic Safety Management

TGS Passenger Information
Multilevel Transport System
Monitoring and Traffic System Model PIS
—  Surveillance System MST e
MTSS Public Transport

Vehicles Management

Video Surveillance Advanced Traveler System
. System i Information System PTVMS
VSS ATIS - - - = =
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Monitoring and Traffic

Survelllance System - MTSS

Examples of detection systems in TRISTAR:

traffic measurement stations — 161 intersections — inductive loops
Traffic Control System - inductive loops or video detection
bluetooth and Wi-Fi sensors - incident detection algorithms

ANPR cameras — Driver Information System / Traffic Safety Management System
Public Transport Vehicles — PT Vehicles Management System / priorities for PT
vehicles in TCS
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Dedicated bus lanes CiViTAS

Cleaner and better transport in cities

DYN@MDO

Strategic level (VISUM)  Tactical level (SATURN Operational level (VISSIM)

Szezyt ODCINEK
Nazwa ciagu Kierunek fotees dndamych
it | paskm | Pasgodz | Osobokm
fasiml | eagezl ez eml lexge]
10Lutego kier. Dworzec Gtowny. popotudniowy| 1296 72 3358 17.0
10Lutego kier. skwer Kosciuszki popotudniowy 277,6 23 32,8 253
3 Maja kier. ul. Armii Krajowej popotudniowy| 134,7 36 158,1 67
Kielecka kier. Witomino. i 1016, 88 904,4 54,3
Kielecka kier. Wzgdrze Sw, popotudniowy|  847,1 52,9 909,0 54,8
Enrska 1 kier. Chylonia i 678,48 33,1 998,9 61,6
Morska 2 kier. Srodmizicie poranny 2170,5 1137 3460,1 1809
Morska 3 kier. Sré § poranny 20374 936 2997,5 11g5
| Wojta Radtkego kier. Plac Kaszubski popotudniowy | 2247 16,9 838 56
| Wiadystawa Iv kier. Wzgérze Sw, ili i 13281 518 1181,0 388
v kier. Srodmiesci i 11687 44,6 1290,6 41,8
3. Zwycigstwa kier. Wzgdrze Sw, popotudniowy | 23957 77,6 2087,6 58,3
al. Zwycigstwa kier. Ul. popotudniowy 24088 843 2179,1 eLs
Zmiana
SIEC E czasu
Nazwa ciagu Kierunek Praca Globalny | Srednia | Udzial | przejazdu nasieci
zowa czas predkosé | podrézy TZ | ¢ i
[pes.bml fpas.godal /bl Bl fpra.godal
10Lutego kier. Dworzer Glswny 178204 | 27,33 -1,0
10Lutego kier. Skwer Kosciuszki 178394 | 27,20
3Maja kier. ul. Armii Krajowe] 178184 | 27,3
Kielecka kier. Witomino 177893 | 27,28
Kielecka kier. Wzgbrze Sw, Maksymiliana 178130 | 27,24
Morska 1 kier. Chylonia 17790,6 | 27,%6
Morska 2 kier. Srodmiescie 13685,1 30,27
Morska 3 kier. Srédmiescie 13708,2 30,22
Wojta Radtkego kier. Plac Kaszubski 178184 | 2773
Wiadystawa IV kier. Wzgérze Sw, 17805,5 27,25
Wiadyslawa IV kier. Srodmiesci 17807,8 27,25
al. Zwyciestwa kier. Wzgdrze Sw, Maksymiliana 178262 | 27.24
kier. Ul. Wielkopolska 178465 | 27,22

al. Zwyciestwa
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Automatic Incident Detection CiVATAS

Cleaner and better transport in cities

DYN@MDO
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Scenario O # S1 A m b 0 a
=S y AP =9 ' F 2015-05-07V
. o > o PC_14_ll
> P & 7
X A
= & - 7
s2 p ; 53 ¥
D U lj(“_‘ detector
< Py
1 ] u 13
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O n

Sumaryczny czas podrozy w siec : O w

Praca przewozowa 26514 3 ¥ 3 {A O s

Srednia predkosé 394 398 405 38,1 0‘2 0'1 ulo D" 0'2

Liczba zatrzyman 222081,9 223235,2 24407,5 2239357 ;

Zuiycie paliwa 22059,6 21981,7 21015 S |

Emisja tlenku wegla (CO) 203387 215459 207083 2051,93 2034,64 2099,79 M 1 1 00 o

Emisja dwutlenku wegla (CO2) 21728 243911 22662,21| 2206432 21089,26 2192128 22346 I C rOS CO p I C 57 s

Emisja tlenkow azotu (Nox) 53211 52141 530,36| 5329 520,04 5205 5296

Emisja weglowodoréw (HC) 379,96 389,72 395,13| 376,13 312,82 369,93/ 380,73

Wariant 0 - brak 2darzenia drogowega

Wariant 1 - wystapienie zdarzenia (wg, scenariusza), brak modutu zarzadzania incydentami THE GCIVITAS INITIATIVE 1S CO-FINANCED BY

Wariant 2 - wystapienie zdarzenia (wg. scenariusza), istnieje moduf wykrywania zdarzet iinformacji THE EUROPEAN UNION




Kartogram potokéw pasazerskich na linii PRT w godzinie szczytu popotudniowego 15:00-15:59.
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Travelled distance PrT [poj.km]

5y % Travelled distance PT

'\’. :;4.
e Total travel time PrT

Total Travel Time PT [h]
Average speed PrT [km/h]
Average speed PT [km/h]

CiViTAS |

Scenario
W1 W2 W3
6671,4 6673,4 6667,1 6661,8
[pas.km] 8091 8807 8820 9395
[h] 180,87 180,91 180,73 180,56
1030,13 1043,45 1028,08 1045,80
36,884 36,887 36,890 36,896
7,85 8,44 8,58 8,98
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Change of traffic organization

Mezoscopic

2.08

117

Wopop  Wipop  W2Apop W2Bpop  W3pop  WAApop  WABpop

Scenario
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Weigh in motion (WIM)

13, ul. Wiejska WIM-HS
®

2, ul, Hutnlcza WIM-HS

forska WIM-
1. ul. Morska \MM HS 3. ul-Kontenerowa WIN-LS

i v Ooutagns WS ® 4, est. Kwiatkowskiego WIM-HS '

11. ul. Morska; WIM-HS
(]

’ i
6.-ul. Wisnlewsklego WIM-HS AT

| @
5, Trasa Kwlatkowsklego WIM-HS

| -@
'8, ul, Chwarznlenska WIM-HS

a
\ 10, ul-Chwaszczynska 2 WIM-HS
)

® 9, al, Zwyclestwa WIM-HE

7. ul. Chwaszczynska 1 WIM-HS

\
\

®
14. ul. Obwodowa WIM-HS

=K. =21
CiViTAS

Cleaner and better transport in cities

DYN@MDO

Mezoscopic
P Scenariusz
arametr S0 51 52 s3 4

Kolejki na wlotach 799,5 797,1 996,2 796,0 1237,4
Kolejki pozostajgce na wlotach,
wynikajgce z przekroczenia
przepustowosci 605,6 446 4 22439 5217 38142
Catkowity czas podrozy 5511,7 53495 7994 4 5409,5| 103221
Srednia predkosé 40,8 416 32,5 414 27,6
Praca przewozowa 225007,6 | 222305,2 | 259856,9 | 224124,3 | 285367,5
Liczba odbytych podrézy 31951,9| 31553,3| 37396,1| 31784,7| 423327
Wskaznik zuzycia paliwa 19790,6| 195746 | 25560,2| 19796,7| 260094
Liczba zatrzyman pojazdéow w
przeciagu jednej godziny 141087,9| 176569,0 | 254733,2| 176482,7 | 293254,3

2 CcO 1834,43| 1819,05| 2504,30| 1828,96| 264360

Q CcOo2 19797,35| 19580,00 | 25575,53 | 19801,52 | 26039,87

ﬁ NOX 486,09 488,40 582,50 487,26 584,03

§ HC 334,16 331,72 451,09 333,29 598,71

_UE»‘ Wyires praskricaati 1,96 3,34

N e 1,96 3,34

l.ullllllll““m.l
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Thank you!
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