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= Link with “Management Systems for Inland
Waterway Traffic Control” project to
address congestion on the Upper Mississippi
River (UMR).

= Qur focus:

1. ldentify GIS and vessel tracking applications for
Inland waterway transport on the UMR.

2. Document appropriate technologies to implement
a vessel tracking system.

3. Develop a prototype GIS-based vessel tracking
system to assist in implementing an appointment
or scheduling system.
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Questions

1. Is vessel tracking feasible on the UMR?

2. Should GIS-based tow tracking be

deployed on the UMR?

: A
North I ) S
Dakota | St. Anthony -
e 7/ Falls (Upper .
g & Lower) LID L,
oy i . Y StyPaul
P Minneapolis ¢l
| L/D 157pL/D 2
South | 5 MgeLD 3 5
Dakota o LD A% LD 6
€ -
! _ = LD 5A &
L Minnesota p.buque YWD s

LD

Missouri

Lo Crosse

“.____ Michigan

3

¥
Wisconsin g i

i Lake

9

Lock 600’ or 1200’ | ey ! :
ocks are or ong. e . f
LiD 1 r.:hicagol-ﬂf-'[—:.k Fgo e — T
! a L/D 13 Lockport L'y Brion Lock | a
Tows are up to 1200’ long (16 barges). LB S oghtarss iy U0 S8 onon Leek, |
L/D 16 Y /D 14 Dresden island HEe
NEepraska L/D 17, Rock Starved Rock L/D !
=, LID 18%, |sland®f Peoria : }
“E‘i i _Bﬁrllililf%t?n Peoria L/'D ll l
akoT o — e by, a / . } -
T M= L/D 20 paQUiney/ s o |  Indiana | Ohio
. LiD 21 =% -‘ - :
LD 22\ LaG?ange-L!D . I'.
LiD 24 Alton illinols 6
LD 25 ¥t Melvin Price LID .
Kansas City 1@ . D 27, p. "
| 2 o+ /’ o
Kansas !:Jefferson City o LS ;, . Kentucky
! Kaskaskia River Upper Mississippi Basin Locks
Contents

J_'
{ ]

b, Michigan |
n

[ 7_ state Boundaries
— Mavigable Waterways

T Navigation Locks




Umversny

Ll | Real-time Tracking of Tows

= Provides more accurate
locations of tows.

= Allows lockmasters to
better manage lockages.

= Supports |mplementat|on
of an appointment or
scheduling system.

= May provide collateral benefits: Safety,
Security, Environmental Protection,
Operations.
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= Technology for tracking tows in L W
real-time is well developed.

= Vessel tracking is well established In -
many locations, including the UMR. | O .

- Examples: Tow operators, U.S. Coast N\
Guard, St. Lawrence Seaway, Europe, \ W
Port security, Fisheries enforcement, Nl - i
etc. N Al

= Static Geographic Information Systems (GIS) are
widely used by a range of public and private
organizations on the UMR for a variety of purposes:

- Navigation; Safety and security; Environmental protection.
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= Tow operators. ==Y

= U.S. Coast Guard.
= St. Lawrence Seaway.

= RIS in Europe.

= Other Examples:

- SmartLock.
- VIPS.
- Panama Canal.

- Vessel Monitoring Systems (VMS).
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= Large operators track
their own tow boats.

- Some use commercial
systems (e.g., BOATRACS).

- Others have proprietary
systems.

= The U.S. Coast Guard tracks all hazardous
cargoes on the UMR (IRVMC).

= Neither the Corps nor the Coast Guard have

real-time tracking of all commercial vessels on
the UMR-IW.
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Internet Mapping...
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= Tracks hazardous cargoes on the UMR via
Inland Rivers Vessel Movement Center
(IRVMC) Iin St. Louis (since 2003).

= Tracks all commercial vessels at vessel
traffic service (VTS) locations.

- AIS (Automatic Identification Systems).

= Expanding AlS throughout all navigable
waterways.

Ag/» Homeland
X Security
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= Tracks all certain dangerous cargoes
(CDCs) in “near-real time”.

- Explosives, Poisonous gases and liquids,
Ammonium nitrate and certain fertilizers,
Radioactive materials, Certain liquefied
gases.

- U. S. COAST GUARD

add ANV IN
4

= Uses regulated navigation areas, including UMR-IW.
= Have GIS display of vessels throughout U.S.

= Position updates hourly and as required from tracking
data provided by operators.

= Focus is on safety and security.
12
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= Owners and operators of covered barges hauling
CDCs are required to report (via email, phone or
fax) position and other information to the IRVMC:
- Name of barge and towboat,
- Name of loading, fleeting and terminal facility,
- Estimated arrival and departure times at various points,
- Planned route, and
- Significant departure from previously reported information.

= Reporting is required in advance of specified
actions, at specified geographic locations, and
whenever directed.

U. 5. COAST GUARD

IHVMG/@
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= Vessel Traffic Services (VTS) Centers

[81U.S. COAST GUARD
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= \Vessel Traffic Services Centers:

- Provide monitoring and
navigational advice for vessels in
confined and busy waterways.

- Shifting from safety and Sensors fransmit
navigation emphasis to security. data back to the

= |Integrate data broadcast from VTS center.
vessels and from land-based
sensors at central location.
- Vessel data: AIS

- Land-based sensors: radar, VHF,
Infrared, closed circuit TV.
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= Automatic ldentification Systems.

- Developed by IMO to improve VTS
operations and maritime safety and
to protect the environment.

= Includes ship-to-ship, ship-to- =

shore and shore-to-ship
communications.

- Automatically broadcasts position, =

ID, and other static, dynamic, and
voyage related data.

- Recelves data from other AIS units.

16
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= 15 locks: 740’ long, 80’ wide, 30’ deep.

- Montreal-Lake Ontario: 7
locks.

- Welland Canal: 8 locks In 27
miles from Lake Ontario to
Lake Erie.

= 3 Seaway Traffic Control
Centers:

- Bi-national cooperation.

- AIS implemented starting In
2002.
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= Traffic Management System (TMS):
- Manages data for all transits and vessels.
- Broadcasts safety and navigation information to vessels.

= AIS integrated into TMS in 2002.
- Vessels also report at call in points.
- Cost = $2.1 million.
- Savings = $300,000/year.

= Do not schedule or re-sequence

vessels at locks.

- Little variability in lockage times (all
lockages are one ship!).

Traffic management still relies heavily on voice
transmissions.
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= RIS: River Information Services

- “a concept for harmonized information services
which supports traffic and transport management
In inland navigation, including interfaces to other
transport modes.”

= Broad geographic and
functional scope:

- 30,000 km of waterways in 11
countries.

- 11,500 vessels (mainly self
propelled).

- 77.5 billion ton-miles in 2003.
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= Uses common systems to link:
- Pilots and tow companies.

- Lock, harbor and terminal
operators.

- RIS operators.
- Waterway authorities.
- Emergency responders.

= Also used for:
- Law enforcement.
- Statistical data collection.
- Waterway charges and port fees.

= Broader than U.S. Coast Guard
IWS (Intelligent Waterways
System) initiative. 22
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Other Applications

= SmartLock — Pittsburgh
- Lock navigation aid to assist

pilots using differential GPS for

nigh accuracy.

= Panama Canal.
- 6 pairs of locks.
= VIPS — Vessel Identification
& Positioning System
- Developed by Volpe Center.
- Focus on port security.

= Vessel Monitoring Systems
(VMS) for fisheries.

FIMETTY DT
s nn s ik e e ke

W R




University

of Missouri

2 | Vessel Tracking Technologies

N
N
—_— N

1. Find vessel position.
- From GPS, satellites or shore-based antenna.

2. Communicate vessel position to shore station.
- Satellite, VHF Radio, AlS.

3. Integrate information for traffic management.
- Communications and integration software.

. Land
Station

Pl Positioning 2 Communications |
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= Vessel Location. &
- GPS: accuracy to 10 meters. R~
- DGPS: accuracy much better. ® &
- Less accuracy with other systems: BOATRACS

~100 m.
= Several different satellite systems.

= Many vendors provide packages for vessel
tracking and communications.

= AIS.

= |and Communications.

- Standard telecom methods: Satellite, radio,
microwave, land lines, etc.

25
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= Ship-to-ship, ship-to-shore and shore-to-ship
communications with broadcast radius —20-30 miles.

= Receives data from other AIS units and
automatically broadcasts:

- Static vessel data: ID, length, type, etc.

- Dynamic data: Position, speed, heading, ."j‘:"fff ".*

rate of turn, etc. -
- Voyage data: Draft, cargo, destination, etc.

= Required in VTS and Vessel Movement Reporting
Service (VMRS) areas and on commercial vessels
on international voyages.

= May eventually be required on UMR...

26
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== Information System

= Collect, manage and dlsplay s
appropriate information for |
a scheduling system. AT gy &
- Integrates tow trackingand | - o |
traffic/lock management. R

= Geographic scope ranges from one lock and
adjacent pools — to multiple locks and pools.

= Vessel position data may be:
- From existing sources (OMNI).
- Near-real time locations (e.g., hourly) (IRVMC).

- Real time locations (St. Lawrence Seaway). .
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= Provides sample displays and dynamic vessel
tracking to demonstrate the functionality possible.

= ArcGIS software from ESRI with Tracking Analyst
extension for vessel movements.
= Scope depends on traffic management system.

- Local focus at a single lock.
- Regional/system focus with multiple locks (—100 miles).

)  EEe ~ | Pool 22

Locks 20-25 <
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Pool and Queue Data

File Edit View Insert Selection Tools Window Help
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Suggested Locking Sequence

File Edit View Insert Selection Tools Window Help
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==|Management Project

= The information required depends on the
traffic/lockage management strategy.

- Which vessels are included?
= Single queues; “Extended queues”; Multiple queues?
= Recreational vessels?

- What lock and waterway information is needed?
= How much does real time or near-real time
vessel tracking add for reducing congestion?

- How much positional and temporal accuracy is needed on
the UMR?

- How much benefit is produced by extending the
geographic scope?
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== Key Issues

= Clarify responsibility and authority for
traffic/lockage management.

= Cost.

= Data Issues:

- Ownership and availability.
= What is needed? What is available?
= AIS on the UMR?

- Accuracy and timeliness.
- Standards and policies for data collection and reporting.

= Collaborate with all relevant parties on the UMR-
IW.

- Especially U.S. Coast Guard and carriers.
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Questions and...

1. Is vessel tracking feasible on the UMR?

2. Should GIS-based tow tracking be
deployed on the UMR?
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= UMR-IW Is unigue.

= Real time tow tracking is
certainly feasible on the UMR.

= Integrating lock scheduling and
tow tracking is feasible, but not
yet in place.

= Implementing real-time tracking
of all tows on UMR-IW involves
added costs and responsibilities.

= Vessel tracking may provide
collateral benefits: for safety,
security, environmental
protection and operations.
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GIS for Tracking Vessels
on the
Inland Waterways




