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Defining the Seaport

ASeaport
AMore than just a place where ships can anchor and dock.
ALogistic and industrial node in global supply chains with a strong maritime charactet
AAct as an interface between maritime and inland systems of circulation.

AA functional and spatial clustering of activities linked to transportation, transformatio
Information processes.
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Defining the Seaport Read this con
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Main Physical Elements of a Port

Read this con

OPEN SEA

Container Terminal

Wharf
Berth A Berth B

Breakbul
Terminal
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.
Physical Elements of a Port

AHarbor
AA shelter, either natural or artificial, for ships.

AAnchorage area
AA designated area where ships can anchor while waiting for an available berth.
AWelldefined with buoys and with the ability to be serviced for stores and bunkering.

ABreakwater

AP_ermanent structures extending into the sea to protect the harbor against tides, cur
wind, and storm surges.

ANavigation channel
AShip access channels dredged to allow ships to enter the harbor.
AControlled depth and movements are usually assisted by pilots and tug boats.

ATurning basin
A A circular area allowing for the vessels to turn around and maneuver into the harbo
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Physical Elements of a Port

ABerthing basin
AA dredged area next to a berth that allows a ship to be moored safely.
Almportant to ensure that ships of specific capacity and length can safely berth.

ABerths (or docks).

ADocking structures with defined length and lateral capacity to support berthing and 1
operations.

AWharves
AOne or more berths aligned parallel to the shore.

APiers
ADocking structures extending into the sea and that are extensions of the terminal fa

Aldetties

ADocking structures extending into the sea and that serve the sole purpose of loadin
cargo.

Copyright © 2028, Dr. Theo Notteboom, Dr. Athanasios Pallis ané&ul Beainigue. For personal or classroom usen@Miateifiial (including graphics) is not public domain and cannot be published,
in whole or in part, in ANY form (printed or electronic) and on any media without consent. This includesasnfeeemcesfmeddk8T be requested prior to use.



How to Look at Ports: Port Dimensions

Read this cont@
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Types of Seaports

AScale

APort size in terms of its area, annual cargo throughput, the size of its hinterland, the
shipping services it is connected to.

A Associated with its economic and commercial importance.
ALarge ports tend to be diversified, while small ports are mainly specialized.

AGeographical context
APort site and situation.
ALocational setting of port sites and their harbors.

AMany port sites have natural advantages, while others need to be improved with dre
landfills.

ASome are entirely artificial creations.
AA port site is fixed in space, its situation is relative to the main shipping lanes and hi
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Harbor Types

River Tide Gates

Open Roadstead Coastal Natural River Natural
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Harbor

Read this con

Tonnage (2016)
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80 to 160 M
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More than 320 M
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Types of Seaports

AGovernance and institutional settings
ALand ownership and the roles of institutional arrangements between the public and
AMany ports are publicly owned but have terminals operated by private organizations

APort functions

ARange of services offered by the port, such as cargo handling, logistics, and distribt
and maritime services.

ASubject to competitive pressures.

ASpecialization
ARefers to the cargo handled.
AContainers, conventional general cargo, liquid bulk, dry-twtk)loffrodrgo.
ASome ports are specialized in handling passenger traffic, namely cruise ships and fi
APortcentric industries such as steel plants, energy plants, automotive, or chemical ir
A Logistics activities are an important contributor to port specialization.
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I
Port Ranges

ADefinition
AA group of ports situated along the same seashore and potentially sharing access tc

AMultiport gateway region
AA group of ports in proximity competing for the same port calls and hinterland.
AA smaller geographical scale than a container port range.
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Major Maritime Ranges Read this contdni

Main Maritime Ranges

1. Atlantic 18. East African Coast
2. Pacific 19. South Africa

3. Indian 20. Middle East

4. Arctic 21. South Asia

5. North American East Coast  22. Southeast Asia

6. North American West Coast  23. Yellow Sea

7. Caribbean Basin 24. Central China

8. South American West Coast  25. Southern China / Taiwan
9. South American East Coast  26. Japan

10. British Isles 27. Russian Far East
11. Atlantic Europe 28. Oceania
12. Baltic

13. Northern Europe

14. West Mediterranean
15. East Mediterranean
16. South Mediterranean
17. West African Coast

Oceanic Boundary
Maritime Boundary
~— Inter-Range Boundary
— Hinterland Boundary
I Exclusive Economic Zone
Contestable Hinterland
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The East Asian Container Port System ancptstNBzteway Regions
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TEU (2022)
° Lessthan1M
1to4M
O 4to8M
() 8to16M
() More than 16 M

Multi-Port Gateway Regions
1. Tokaido
2. Liaoning
3. Jin-Ji
4. Shandong
5. Yangtze River Delta
6. Taiwan Strait
7. Pearl River Delta
8. Strait of Malacca
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The NortAmerican Container Port System and-foN@ateway Regions
gfﬁ/ | ‘ Vas

) Multi-Port Gateway Regions
1. San Pedro Bay
2. Northeastern Seaboard
3. Southwestern Seaboard
4. Puget Sound
5. Southern Florida
6. Gulf Coast
7. Pacific Mexican Coast

TEU (2022)
° Lessthan1M
O 1todM
O 4to8M
O 8to16M

(_) More than 16 M

a a
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Multi-Port Gateway Regions

1. Extended Rhine-Scheldt Delta
2. Helgoland Bay

3. UK SE Coast

4. Spanish Mediterranean

5. Ligurian Range

6. Seine Estuary

7. Black Sea West

8. South Finland

9. Portuguese Range

10. North Adriatic

TEU (2022) J ) bl 11.Gdansk Bay
%a 12. Kattegat/The Sound

© Lessthan1M : )
O 1todM _ '

-

) 4to8M

() 8to16M

(\_,_) More than 16 M
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I
Port Authority: A Definition

APort Authority

AA public or a private entity that, whether or not in conjunction with other activities, ur
law or regulation is empowered to carry out:
A Administration.
A Development.
A Management.
A Operation of the port land and infrastructure (occasionally).
A The coordination and control of port operation activities.
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I
Port Authority: A Definition

ARationale
ANeed to manage property rights in waterfront areas.
AThe need to plan port development.

AThe provision of public goods, which, like navigation safety, cannot be denied to use
to pay while consuming services that are unlikely to be provided by the market.

AThe need to take into account both positive and negative externalities.

ATheneed to promote the efficiency of local monopolies in port services provision, wk
potential to generate economic rents.
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I
The Function of Port Authorities

ALandlord

AManages the port assets under its jurisdiction.
AThe provision of infrastructure, such as piers and the dredging of waterways.
ADone with public funds that port authorities are able to levy:.

ARegulator
A Sets the planning framework.
AFees, subcontracting services, and safety.
AEnforcement of national andedatéd rules and regulations.

AOperator

AProvides dagday services to ships (e.g. pilotage and towage) and merchandise (e.c
loading/unloading and warehousing).
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Emerging Paradigm in the Roles of Port Authorities Rread this con

CONVENTIONAL PORT AUTHORITY R

APlanning and management of
WA\\[D]X@IZ{d port area.

AProvision of infrastructures.

EXPANDED PORT AUTHORITY R
Cluster Governance

LANDLORD Jay s Efficiency

AlLogistical Integration

Alnfrastructure and Growth
Management

APortCity Integration

REGULATOF
Types of Involvemen

APlanning framework.

=~I=eI0|W:yI®] AEnforcement of rules and

regulations.
AConservator
OPERATOR AFacilitator
ACargo handling. AEntrepreneur

@)=1=~Y§)e]= ANautical services (pilotage,

towage, dredging). ; AlLeases
Terminal Operator (S Ve e
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The Main Activities of Landlord Port Authorities Read this contdni

AVessel traffic management (fast turnaround, security, reliability).
=EEE Avianagement of inbound and outbound inland traffic.
APartnership with barge, rail and truck operators for inland distributi

Area Management ADevelop transport infrastructures.
AProvide space for petated activities (expansion or reconversion).
[ ] P 1

ARationalize land use.

Customer Manageme :'é\' AAttract new customers.
t\@ J ARetain existing customers (satisfaction).

AFind new added value activities.

Stakeholder Manageme Ainfluence regulation.
ARelations with local, regional and national public agencies.


https://porteconomicsmanagement.org/pemp/contents/part8/port-authorities/activities-landlord-port-authorities/
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Types of Port Terminals

GENERAL CARC i

Unitized Cargo L
—
[

 Containerizedlill T

RTS

ON  BULK CARGO
Loose Cargo

=57

PASSENGERS Y —

People and Vehicles

Read this con

AGeneral warehouses (Drums, bags, pallets, boxes)
ALift-on/liftoff (1.0 day average port time)
A7% of tonnage

AParking spaces and warehouses (Lumber, paper, steel, vehicl
ALift-on/liftoff, rollon/roltoff (1.0 day average port time)
A5% of tonnage

APaved yards (Containers)
ALift-on/liftoff (0.9 days average port time)
A13% of tonnage

AStorage facilities (Petroleum, LNG, chemicals, vegetal oils)
APumps and pipelines (1.1 to 1.3 days average port time)
A35% of tonnage

AOpen or covered stacks (Coal, iron ore, grains, bauxite, sand
AGrabs / suction and conveyors (2.7 days average port time)
A40% of tonnage

AParking spaces, waiting queues, and terminals
ARollon/rolloff, gangways (Less than 0.5 days average port ti



https://porteconomicsmanagement.org/pemp/contents/part4/terminals-and-terminal-operators/types-port-terminals/
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Breakbulk Terminals

ATerminals reflecting market segmentation; storage sheds and storage area

AProject cargo

APower generation equipment (generators, turbines, wind turbines, equipment for the
iIndustry), mining equipment, building and construction equipment, brewery tanks, si
machinery.

Alron and steel products
ACoils, plates, steel bars, slabs, plates, steel wire, pipes, and tubes.

AForest products
Alncluding wood and paper products.

AParcels
AMalt, fertilizer, sugar, and rice.

AReefer vessel trades
AFruits and meat.
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Steel Wires in a Warehouse, Port of Halifax (Breakbuds) this con
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I
Wind Turbines as Break Bulk Cargo Read this con
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https://porteconomicsmanagement.org/pemp/contents/part5/break-bulk/wind-turbines-break-bulk/

Neo Bulk / RORO Terminals
AQuays

ADepends on the type of ramp the visiting vessels.
AlIn most cases, a straight quay wall is sufficient.

AWhen the vessel uses a bow or stern ramp, the quay wall might have a small outwa
facilitate vessel handling.

ATerminals
ACar terminals usually cover large surfaces.

AVans bring dock workers on board, after which they each pick a car to be driven do
and parked on a designated spot in the yard.

AYard is designed as a large parking area with small distances kept between cars.

AParking configurations are deployed to maximize the productivity of terminal land wi
access to the parked vehicles.
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..,
Container Terminals

ADefinition
AA terminal facility specializing in the transshipment, handling, and temporary storage
ABetween at least two transportation modes.

AFootprint including quays, yard areas, equipment such as cranes and other support
Including administrative and maintenance buildings and warehouses.

AConstraints
A Available land footprint that will limit terminal capacity, particularly yard storage.

ANautical profile of the site that will command the maximum ship size and the numbe
can be serviced at a given time.

ANeeded infrastructures and superstructures and their capital investments.
A Available transport infrastructures supporting the connectivity of the terminal with its
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Terminal Footprint, Selected Container Ports

Read this cont -
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The Configuration of Container Yards Read this con

ent
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https://porteconomicsmanagement.org/pemp/contents/part6/container-terminal-design-equipment/configuration-container-yards/

Conventional Intermodal Port Terminal Equipment

AHigh storage densities (1,000
- [TEU per hectare).

¥ ADifficult moving between stacks.
{ AHigh acquisition; low operating

STRADDLE CARRIER

AcCirculate over container piles

AcCan go over stacks up to 3
containers.

ADensity of 500 to 750 TEU pe

hectare.

FRON-END LOADER

AUse top container anchor
points.

AHandle most containers.

AcCan reach stacks up to 3
containers in height.

REACH STACKER
AFlexible side loaders.

5 empty containers.
A500 TEU per hectare.

AcCan reach stacks up to 3 full

~

costs.

RAI-MOUNTED GANTH

AHighest storage density (wide

span; +1,000 TEU per hectare).
ALowest operating costs.
AFixed to rail tracks.

PORTAINER

ALoad and unload containerships.
AVarious sizes (Panamax and
SupeiPanamax).
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Liquid Bulk Terminals

ADefinition
ADesigned to handle crude oil, oil products, LNG, and LPG.
A Special equipment such as loading hoses or loading arms.
AConsists of a piping assembly with moveable pipes.
ALoading arms can be installed on jetties or regular quay walls.
ALiquid bulk terminals tend to use jetties as berth areas.

AYard usually contains a mix of tank storage facilities and other technical installations
stations.

AMany liquid bulk terminals are directly connected by pipeline to chemical or petroch
production sites.
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Port of Houston Oil Terminal
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Dry Bulk Terminals

AThe issue of directionality

AExport terminals

ASynchronized with the inland transport system (#naség)rtilat connects the mining are
the terminal.

ATry to limit stocks but must keep a large stock to support commodity trade pricing.
AHandle a limited number of material types.
ALocation is a compromise between hinterland and maritime accessibility.

Almport terminals
AUsually handle multiple types and grades of major bulks, stockpiles of bulk material
ATerminal surfaces are quite large to ave@botassnation between stockpiles.
ARely heavily on rail and barge (where available) for hinterland transportation.
ATerminal planning is quite challenging as vessels usually arrive randomly.
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ImporOriented Dry Bulk Terminal: EMO Rotterdam gq.q this cont
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https://porteconomicsmanagement.org/pemp/contents/part5/bulk-breakbulk-terminal-design-equipment/dry-bulk-terminal-rotterdam/

Examp
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Cruise Terminals

ADefinition
A Serve the requirements of cruise vessels and their passengers.

Alntegrated with transport, tourism, and the urban planning strategies of the port city
destinations.

AFulfill minimum requirements for draft, berthing lines, and navigation channels for cr

AProvisions for various spaces, including the apron area, terminal building, and grout
transportation.

A Connectivity to the city, car parking, and public transport facilities are particularly im

AHome port
ARequires quick turnaround.
AProvisions and bunker.
ABaggage handling.
A Similar to an airport terminal.
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Read this cont

ent

@ Pier Terminal

Cruise Terminal Configuration
H

@ Wharf Terminal

eJetty Terminal

@Offshore Termingl

LOA

P
<

cL

Apron Area

Gangways
Terminal Building

» CL 10% LOA (max 30 m. /min 10 m.)

- Clearance distance (CL) =

Dock

Cargo delivery
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Royal Caribbean Galveston Cruise Terminal (Pier Terminal)
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