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Multimodal Incident Analysis

Why:

Comprehensive view of incidents and their effects from a traffic management
perspective

— What happens in the event of incidents on the road network and in the public transport system —
ripple effect and mode choice?

— What is the potential of using different traffic management strategies to reduce the effects of
different types of incidents?

Goals:

1. To compile a data set of incidents linked to traffic management to enable analyses linked to modeling
and actions in incident management

2. To combine and analyze data related to multimodal traffic management
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Methodology

e Data Sources: ﬂ AVL (GPS tracking) | AFC (fare transactions) IN
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Data pre- [["J GTFS Service Alert
processing J
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| * Regular expression extraction: cause-effect, line, mode, station
Structuring y
~
oisrogion| ¢ Alert Grouping: Semantic-temporal clustering of alerts
Detection J
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e Demand and supply metrics evaluation: “incident day” vs
Impact “baseline”
Analysis J
N
e Multimodal Disruptions Log: events + Impacts
Synthesis )
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Semantic-Temporal Clustering

Why
Public transport disruptions generate many overlapping
alerts with different wording. We group them by
meaning and time to understand what really happened.

How it works

Step Description

Topic Modelling reads what each alert is about, even when worded
differently.

1. Understand the alert text

Alerts with similar meaning are clustered together (“Stopp i trafiken” =

2. Group alerts by topic “Ingen trafik just nu”).

Groups alerts from the same incident that happen close in time (within 3

3. Link alerts in time
hours).

Result

Clearer incident timelines - Better analysis - Clearer, more informed responses
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Incident Reconstruction Using Semantic-Temporal Clustering

Disruption Timeline - Green Line (March 13, 2023)
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Tagen stannar ej vid Récksta 1
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Incident Analysis — Line Level

Distribution of Delays by Hour:
Incident vs Normal Days
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Incident Analysis — Line Level

Average delay per hour

-3,1 min - -0,3 min
-0.3 min - 1,1 min
1,1 min - 3,9 min
3.9 min - 9.6 min
= 36 min- 163 min

2023-03-13 15:00:00

LINKOPINGS
UNIVERSITET

vvvvvvv

(iR



s Lab
Mobility

1

0

0ol
(]
N |

Q

pleoquo 3|doad Jo Jaquinu Ui 9duaIaKId

30
20
0
1

- TZLTTTLT

- TTLT<TOLT

- TOLT«T99T

- T99T«169T

- TS9T«T1v9T

- T¥9T« 19T

- TE9T+TZ9T

- TZ9T+1191

TI9T<TISST

TGST«T12ST

TZST<TIST

TIST<TT0T

TI0T«T120T

T20T«1S0T

TGOT«TTTT

TITT<TeIT

TZIT<TIETT

TETTTPIT

TYIT<TISTT

TSTT<T9TT

T9TT«TLIT

Line 19 Direction 2: Incident vs Baseline Difference
(Incident - Baseline)

TLIT<TO0TT

10211121

11211221

- 1SZI«192T

- 1921«1L2T

- TLZT<182T

- 18ZTI«T0€T

- TOET+TIET

- TTET+TCET

- TCETTEET

0-
4-
5-
6-
7-
8-
9-
10 -
11 -
13 -
14 -
15
16
17
18
19 -
20 -
21-
22 -
23 -

3 12-
o

Q Jo INoH

TILT<T2LT

TOLT<TTLT

T99T«T0LT

- TG9T+T1991

TY9T«159T

TE9T<THIT
- TZ9T+1€9T
TI9T«129T

TGST«T19T

TZST<TSST

TIST«T12ST

TIOT«TIST

TZ0T<TI0T

- TSOT«TZ0T

- - TITT«<1S0T
- TCIT<TITT

TETT<TTIT

(Incident - Baseline)

- ISTTI<TPIT

TOTT«TISTT

TLIT<T9TT

Line 19 Direction 1: Incident vs Baseline Difference

- TOZI«TLIT

- 11211021

12211121

T9ZT«1S2T

- - TLZT+<T192T

18¢T«1LTT
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Incident Analysis - Station Level
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Critical decrease
Moderate decrease
Mormal Variation
Moderate increase
Critical Increase

2023-03-13 15:00:00
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What next?
« Multimodal analysis with road traffic
* Mode choice modeling

e Scenario evaluation — what if?
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Questions?

Incident Analysis From A Multimodal
Perspective
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