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1 Introduction

* Walloon waterway network \Vcasmmes!

— South of Belgium us

Waterway management

SPW (Public Services Wallonia)
716.4 km waterways

416.8 km commercial trade
83 locks, 5 boat-lifts, etc.
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1 Introduction

 Walloon waterway network

AlS network (° 2017)

e 10 base stations

e 818'378'477 messages 2022
— AIS Processing Toolbox SPW

* Developed by Flanders
Hydraulics

« MATLAB™
e Applied on AlS logging 2022
* Features:

— AIS Network Quality

— Traffic visualization

— Traffic analysis
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1 Introduction

Liege: AIS positions received
0 ger 31 days and per raster cell (48x51 m?3) in 2022

50.7 7 // 10000
e T b
50.7
1 3000
e Static ship data 1 2000
* Dynamic ship trajectory data °0.68 1 1000
1 500
* Heatmap visualization (50m x 50m raster) 50.66 1 250
— Figure output 100
— KMZ output (Google Earth™) 5064 50
* Replay animations (Google Earth™) 25
— Trajectory line 10
— Periodic ship contour 5062 5
2
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1 Introduction

« AIS
— Automatic Identification System
— Decoding
e Static ship data
* Dynamic ship trajectory data
— Visualization
* Heatmap visualization (50m x 50m raster)
— Figure output
— KMZ output (Google Earth™)
* Replay animations (Google Earth™)
— Trajectory line
— Periodic ship contour
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2 Quality assessment S

.{-Qy %\mv‘i b &y,
P2 0 s

4 - ,Q Ifl't:
OR1E3569) 5
* Coverage of the base station network o
— Bad quality criterium for consecutive AlS- E_"
positions in ship trajectories S okl
* Distance >200 m & ;
| |S8A989
* Time > 2 minutes A
_ Hydratics (&j bl s
— Evaluation on 2D-raster (heatmap) Google Earth

— Evaluation along waterway (1D) network
based on evaluation circles (R=200 m)
* kq: Quality factor [%]
* Ngq: Number of bad quality AlS positions in
circle

* N;: Total number of AlS positions received in
circle 9



2 Quality assessment

Flanders
Hydraulics

* Coverage of the base station network (example)

— Evaluation along waterway (colouring circles based on k)
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e Canal Brussels-Charleroi (Poor quality in urban environment of Charleroi)

* InlJune 2025 SPW installed an additional base station in Gosselies
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Hours of the day

Histogram of downstream voyage durations
Passage of Liége on river Meuse
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3 Traffic analysis
* Analysis based on ship passages at predefined locations

— Ship passing a line segment

* E.g. Locks, waterway sections
— Ship present in a polygon (for a minimum duration)
* E.g.Berths, swinging areas
* Example: Histogram of ships passing a bridge on the river Meuse
Histogram Pont de Fragnée (Liege) Histogram Pont de Fragnée (Liege)
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3 Traffic analysis
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* Analysis based on ship voyages between two passages

Example: Waiting times at the lock of Ampsin-Neuville based on voyage
duration between the lock approach and the lock entry

— April and July less voyages due to temporary unavailability AlS data

— Delay is illustrated with colors presenting the voyage time
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June 2022: >50% inbound ships lock entering took more than 1 h (works)

Histogram of duration lock entering

Ampsin-Neuville downstream (inbound)
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3 Traffic analysis

Relation between ship voyages and flow regime
Example: voyages in Liege for different flow regime on river Meuse

Presentation based on number of voyages per day (rescaling flow regime periods)
Clear illustration of impact of flow regime on ship speeds (cfr. voyage duration)
— lllustration of reduced navigation at discharge > 1200 m?%/s (only 30 h in 2022)

Histogram of downstream voyage durations

Histogram of upstream voyage durations
Passage of Liége on river Meuse

Passage of Liége on river Meuse
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4 Trajectory analysis

* Trajectories of ships are referred to the navigation axis (way):
— Time (absolute and relative) iR Sannes

— Ship speed (based on 40 s average)

— Ship continuation speed (idem)

Tor
LockgFloriffoux
24 .

g

— Ship eccentricity position

 Statistical evaluation e

 Example: River Sambre between locks
of Floriffoux (77.5 k) and Salzinnes (85.5 k)

Speed over ground [km/h]

Ship speed upstream (Salzinnes to Floriffoux, 2100 voyages) —
-
. E
B e T R I — — — Percentile 99% X, - — — Percentile 99%
=4 - . T 12 .
Percentile 90% 5 Percentile 90%
3]
e Percentile 50% > 8 e Percentile 50%
Percentile 10% > 4 Percentile 10%
— — = Percentile 1% E 0 — — = Percentile 1%
775 785 795 805 815 825 835 845 855 & 775 785 795 805 815 825 835 845 855
Running distance navigation axis [km] Running distance navigation axis [km]
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4 Trajectory analysis

* Proposal for CEMT Class IV _

* Evaluation of ship meetings
. (Alkyon etal., 2010)

— Time-way relation allows to identify ship
meetings (crossings)

Meeting evaluation per 200 m section

e All ship types

* At least one ship longer than 80 m

* Both ships longer than 80 m

 Example: River Sambre between locks
of Floriffoux (77.5 k) and Salzinnes (85.5 k)

o
ciFloriffoux

Lo
\, k]

Sambre: Number of encounters between two ships between Floriffoux and Salzinnes

Both ships >80m |52 | 24 . (R 10| 8 (10| 9 0 2 1 0 n 2 12| 8 11 35

One ship >80m 44 87 |23 (37 |30 |27 |22 |32 |24 (26 | 19|26 |43 |28 |51 |48 (13| 9 | 16|39 | 6 |71 (17 MM 47 | 55|28 | 28 | 30 [ 13 [ 38 | 27 | 41 | 31 | 56 [193|105
200
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Conclusions

A MATLAB toolbox for analyzing inland AlS-data was developed

e AlSvisualization * Trajectory analysis
— Heatmap based on 2D-raster — Ship speed
— Replay (line/contour) — Eccentricity
* Traffic analysis — Ship meetings
— Ship passages e Ship condition identification
— Ship voyages and waiting times — Stopping locations
— Impact of flow regime — Swinging locations
— Departure-destination matrices — Berth occupation

20
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