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Why we need to integrate commercial traffic?
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Extended team for commercial traffic

e Phase 3: Commercial traffic

m In cooperation with the Bergischen Universitat Wuppertal

e Jeam:
Prof. Kai Nagel (TUB) Prof. Bert Leerkamp (BUW)
Ricardo Ewert (TUB) Andre Thiemermann (BUW)
Gregor Rybczak (TUB) Jan Kuchhauser (BUW)
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Basics - Agent-based traffic model "E
e MATSIm (Multi-Agent Transport Simulation) MATsrm

o Open source software Multi-Agent Transport Simulation

e Basic idea:

o People (agents) follow a daily schedule
o Daily schedule consists of activities and trips to the activities
o Daily schedules of the agents are executed in parallel

e Simulation maps an average working day
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Overview of implementation

German Freight Relations

(Verflechtungsprognose) . . .
: e Divided into 3 processes:
A Commercial data
Inhabitants data : K <  RuhrAGIS
(e.g., locations, employee statistics)
OSM oS s e e O
Landuse and building data | ¢ ¢ : C t f f . h t t rt
: matrix.csv aufkommen_kep.csv 1 reation o relg ranspo
I (relations all goods types) (parcel relations) I
| Disaggregate relations to relations Disaggregate parcel relations to 1 ro Utes
I between facilities relations for different providers (B2C) 1
e —— = | | I
----- Y- === =1
commersaFacit 1| g | Generation of small-scale
! dataDistributionPerZone.csv [ ruhr_freightData_100pct xml.gz I
1 . .
: CreateDataDistributionOfStructureData | I GenerateFreightDataRuhr | Com merCIal traﬂ-'IC
= £o--- == : : :
| ruhr_longDistanceFreight.plans.xml.gz : 1 1 1 ruhr_LTL_freightPlans.plans.xml.gz ruhr_FTL_freightPlans.plans.xml.gz |
1 . . . .
1 ExtractRelevantFreightTrins 1 : 1o DepartureTimeCalculator DepartureTimeCalculator Addltlon Of tranSIt frelg ht traffIC
I (for transit trips) gntinp 1o DemandPerDayCalculator NumOfTripsCalculator
P 3 ! CommercialVehicleSelector CommercialVehicleSelector
____________ 1| : : CommercialServiceTimeCalculator
|
I ! : GenerateLTL FreightPlansRuhr GenerateF TL FreightPlansRuhr ° Subsequenﬂy, generated agents of
|
1 1
---! | e Bt the sub-segments are merged

ruhrSmallScaleCommercial.plans.xml

IntegrationOfExistingCommercialTrafficRuhr <

GenerateSmallScaleCommercialTrafficDemand

Input Data

Generated File
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Freight transport tours - disaggregation of freight flows

e Initial data: Forecast provided by the BMV (German Federal Ministry of Transport)
o Contains annual goods volumes between cells for various goods groups
o Forecast for 2040 contains
smaller cells
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-] RVR (Kreise und kreisfreie
Stadte)

e As the 2040 forecast was announced
to be published soon,
we use the smaller cells

------

Hintergrundkarte:
© OpenStreetMap
Datengrundlage:
BKG VG250 Kreise

= Need to disaggregate freight flows
and assign them to precise locations
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Freight transport tours

e Transport routes included

Ausgangsort/

Zielort/
Quellverkehrszelle ‘ / / Zielverkehrszelle
™=
konventionell >

Hauptlauf
intermodal ‘ ---------------------- oy 18
Vorlauf g
Ausgangsort/ Ausgangs- Ziel- . Zielort/
Quellverkehrszelle terminal l terminal Zielverkehrszelle
™=

e Breakdown of the freight groups according to the various cargo transports

O Komplettladungsverkehr Q Q Komplettladungsverkehr

Ausgangsort ) f.& Zielort Ausgangsort ,6..\ ~ E Lage.r Zielort
FTL (full-truck-load) LTL (less-than-truck-load)
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Freight transport tours - disaggregation of freight flows '

e Methods of disaggregation can vary between freight groups as they are adapted to specific conditions
o E.g. food, general cargo, hard coal

: i Giiterverflechtung der BYWP !
Flachen aus Ruhr-AGIS ; Tonnen pro BVWP2040-VZ I
mit detaillierter WZ-Zuordnung ) unterschieden nach Gutergruppen (NSt)

Gewichtung mit

SvB aus BA-Daten nach KIdB  Lokalisationsquotient Zuordnung Gtergruppen-WZ
auf NUTS 3-Ebenc T aus Input-Output-Matrix der VGR auf

Kreisebene fiir WZ-Abteilungen

Anteil der Flache
an allen Flachen
eines WZ-Aggregats
auf Zellenebene

Disaggregation
startendes/endendes Giiteraufkommen (1) je Flache

sﬁfg&h%[s " Verflechtungen

*I~~Tourenbildung
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Freight transport tours - disaggregation of freight flows

e Allocation to exact company locations and filtering to relevant flows

o Unrealistic number of OD-pairs resulting from n to n allocation is reduced by setting minimum
volume
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Freight transport tours - disaggregation of freight flows '

e Example of LTL OD-pairs in food retailing

o Allocation of the volume to retail companies and routing via company-specific distribution centers in
fractional traffic

BERGISCHE
UNIVERSITAT
WUPPERTAL

Legende

—=— Verflechtung zur Lager-
belieferung (Komplettiadungs-
verkehr)

-=== Verflechtung zur Filial-
belieferung (Stuckgut-
verkehr)

= bekannter Guterstrom zwischen
Verkehrszellen

magliche ausgehende
Verflechtungen

magliche eingehende
Verflechtungen

o Gewerbestandorte mit
relevantem Quellaufkommen

O Beispiellager

¢ zu belieferde Filialen

Hintergrundkarte:
Hagen Hagen © OpenStreetMap
Datengrundlage:
ruhrAGIS
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Freight transport tours - disaggregation of freight flows "E

e Analogous procedure based on the characteristics of the respective freight group in combined transport
e Parcel and waste demand based on households and including the various companies

Result of the disaggregation:
- Annual volume of goods in t/a between all commercial companies in the study area
- More precise data basis when using the 2040 forecast
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Freight transport tours - generation of daily schedules "E

e Calculation of the daily volume of goods
o Assumption of 260 working days per year (Mon.-Fri.) and an even distribution
e Allocation of plausible vehicle types using the corresponding payload
e FTL tours:
o Calculation of the number of journeys per day as direct transport
m for <= 200 km distance, empty return journey

m for> 200 km distance, parallel empty run 2 1
e LTL tours . . A VRP .
o Automatic algorithm for creating and solving various |, 1% . =)
vehicle routing problems (VRPs) . ™ s e
- - ~o
m Calculation of stop durations . - :
m Definition of specific time windows LN = |
: '
= Daily schedules for representing the freight traffic v . .
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Small-scale commercial transport

e Based on structural data and corresponding generation
rates for origin/destination
e Demand is "only" assigned to transportation purposes
and not to specific economic segments
e Complete methodology
see reference or MUM 2023
e Reduction of the volume
by relevant LTL transports

- to your own company
- to external companies services - Trade/food
- for the transportation of - Police journeys - Supply and disposal
goods/materials - Fire department journeys - Fuels
- for other business matters - Trips for waste disposal - Building materials
- Plant traffic

- Journeys by the emergency - Freight transport: |

Simulated together

Reference: Ewert R, Nagel K. Agentenbasierte Modellierung des kleinrdumigen Wirtschaftsverkehrs. In: Proceedings of Heureka 2024 [Internet]. Forschungsgesellschaft fiir
StraRen-und Verkehrswesen; 2024. Available from:
https://verlag.fgsv-datenbanken.de/tagungsbaende?kat=HEUREKA&p=3&tagungsband=2530& _titel=Agentenbasierte+Modellierung+des+kleinrdumigen+Wirtschaftsverkehrs
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Transit freight traffic

e Identification and extraction of all
journeys that cross the Ruhr area
without having any activity there

e Implementation as FTL journeys

\_ Transit-Freight-Traffic
Value: 6333

Luxembotirg.

~

Austria
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Ruhr commercial traffic model

Dashboard with relevant results of the commercial traffic model
- Traffic volumes
- Presentation of vehicle routing problems (VRPs)
- eftc.

eaylaball
VaHELTE
L, T

https://vsp.berlin/simwrapper/public/de/metropole-ruhr/dashboards/metropole-ruhr-v2.0.commercial TrafficDashboad/
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Outlook "E

e \Wide range of possible use cases (also in connection with the passenger transport model) and potential
for future studies
o Decarbonization; charging infrastructure
o Resilience of the transport infrastructure
o Spatial planning in relation to commercial transport

e Potential for further development

Integration of specific vehicle fleets

Differentiation of goods groups in connection with their transport logistics treatment
Utilization of more detailed goods classifications for improved destination selection
More precise relations (also through new data; VP2040)

O O O O
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Contacts:
Sebastian Welter Gregor Rybczak Ricardo Ewert
RVR Technische Universitat Berlin Technische Universitat Berlin
welter@rvr.ruhr rybczak@vsp.tu-berlin.de ewert@yvsp.tu-berlin.de
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