Kartverket
The Norwegian Mapping Authority

GUIDANCE

nstr Datta ons f ¢

Regstration
Verson 3.01

Phota Trygve Emil Tgnnesen

B www.kartverket.n o |



GUIDANCE

Regtirsati on 1 nstrud®atans f or

Topic Registration of objects in postandharbours

Date: 25.04.2023

Author: Maléne PetersorfNorkart), Matilde Skarthe Norwegian Mappinguthority)
Contributors Matilde Skamand Sigbjgrn Wikthe Norwegian Mappinduthority).

Quality assuranceMatilde Skai(the Norwegian Mappingduthority) and Julia Olsson (Norkart)
Photos Maléne Peterson (Norkart), Matilde Skéiné Norwegian Mappinguthority), Trygve Emil
Tanneser{front page, Port ofOslo,Port of Stavanger.

Note: Previous editions of this guidance document have beellished exclusively in Norwegian.

This is the first edition translatedto Englishl t ° s been chosen tobdnasve the
the corresponding Norwegian edition, to avoid confusidmeoriginal version ofhe registration

instruction and product specificationtise Norwegiarversions

Change log versio.00
1 The instruction$have been updated to current version of data model and product
specification (Port data 3.0). For detalfeature and attribute level orthe difference
between Port data 2.0 and Port data 3.0, see change log in the product specification.
1 Chapter lintroductionand Chapter 2 General guidelines and requirements for registration

has been updated, restructured and partly rewritten.

1 Added sme new images of feature types

1 Appendix that contained change log, diagrams and SOSI syntax is removed, as this is part of
the product specification for Port data 3.0.

1 Added appendix with abbreviations used in this document.

Change log version 3.01

1 Added missing attributén tables(loadldfor LoadLimitationArea

Corrected figure text for figure 30 and 31.

Corrected attribute name fofFuelConnectio(dateAvailable TadateAvailableFrom
Corrected figure 24yhere the numbering for the mooring devices was missing.
Updated theheadline ancexample in Appendix B, for calculatitng height above chart
datum, to notonly apply to a specific port.

1 AddedSSRis a abbreviation inappendix C.

=A =4 =4 =

W www.kartverket.n o |




TABLE OF CONTENTS

1 INTRODUCTION
1.1  Definitions and concepts

1.1.1 Alternativeterms and concepts

2 GENERAL GUIDELINES AND REQUIREMENTS FOR REGISTRATION

2.1 Preparation
211 Overview of existing data and overlapping data sets
212 Defining the geographical area to be mapped
2.1.3 Data capture
2.1.4 Map projections
215 Height reference model: Norwegian vertical datum and chart datum
2.2 Registration
2.2.1 Geometry types
2.2.2 Registration of attributes
223 Guidelines for names and id’'s
2.3 Accuracy andjuality
2.3.1 Guidelines for quality in smaller ports
2.4 Finishing work, after registration
241 Initial registration of Port data
2.4.2 Quality assurance of initial registration
2.4.3 Updating and management of Port data
2.4.4 User support
3 FEATURE TYPES AND ATTRIBUTES
3.1 Common Properties
3.1.1 CommonPropertiesRequired
3.1.2 CommonPropertiesOptional
3.2 Portld
3.21 AdministrativeHarbourArea
3.2.2 PortArea
3.2.3 PortSensor
3.24 Camera
3.3 PortFacilityld
3.3.1 PortFacilityBoundary
3.3.2 PortFacility
3.33 PortFence

3.34 PortFenceEntrance

© © © o o O

10
10
12
12
14
14
15
16
18
19
20
20
20
20
21

22
22
23
24
25
26
28
30
32
33
34
36
42
44

B www.kartverket.no I




3.35 DryDock 46

3.3.6 FloatingDock 48
3.4 Quayld 50
3.4.1 QuayAreaBoundary 51
3.4.2 QuayArea 53
3.4.3 LoadLimitationAreaBoundary 56
3.4.4 LoadLimitationArea 57
345  Slipway 60
3.5 Objectld 62
35.1 QuayFront 64
3.5.2 MooringFacilities 68
353 Fender 71
354 Crane 74
3.55 LoadingUnloadingEquipment 77
3.5.6 ElectricityConnection 79
3.5.7 WaterConnection 82
3.5.8 LiquidWasteFacility 84
3.5.9 EmergencyResponseBpment 86
3.5.10 FuelConnection 88
3.5.11 SolidWasteDisposal 90
3.5.12 Toilet 93
3.6 Regulations 94
3.6.1 Procedure for establishing new speed regulation
sea area 94
3.6.2 CommonPropertiesRegulations 97
3.6.3 SpeedRegulationBoundary 98
3.6.4 SpeedRegulation 99
3.6.5 ProhibitedAreaBoundary 100
3.6.6 ProhibitedArea 101
4 APPENDIX A, MAPPING METHODS 103
4.1  Surveying 103
4.2  Measurement with laser data 104
4.3 Photogrammetry 105
4.4  Outdated and inaccurate methods 106
44.1 Digitalization from PDHocument 106
442 Data @pture with GPS on a mobile phone 106
5 APPENDIX B, CALCULATION OF HEIGHT ABOVE CHART DATUM 107

B www.kartverket. N o |




6 APPENDIX C, ABBREVIATIONS 109

B www.kartverket.n o |



1 | ntroduction

This guidance document contains registration instructions for Port data. The registration instructions
are a guide on how Port data should be captured/mapped. The purpose of a national guidance
document is to obtain a uniform and standardized registratbport data.

For a full description of the product and datagwirt Dataand associated data model, see the
product specification for Port Data

1.1 Definitions and concepts

In this chapter you will find definitions and terms related to Port data. The definitions are based on
Port and Waterways AcH@vne og Farvannslovar(including related regulations) anelO 32
Hydrographic DictionaryThe definition for Marinastnadbathavn) includes aspects frovieiledning til
forskrift om kart, stedfestet informasjon, arealformal og digitalt planregister

A common agreement on the definitions and terms used inRbe data standard contribute to
eliminate misunderstandings on how to registrate, delimit and update the different objects and
features in the standard. Norwegian terms are given in brackets.

Port data(Havnedata) Port data is detailed information about ports, quays, and associated objects,
such as port facilities, quay fronts, water outlets, power connection, emergency response equipment,
sensor, waste facilities, cranes, slipway, fender, mooring facilities, feattedRegulations in the form

of legislation, rules or restrictions, that are related to ports and have a spatial extent that can be
mapped, are part of the standard. The standard is designed so that it can be managed according to
the same management coept as SFKB.

Port (Havr): A defined geographical area that contains quay/quays and associated land and sea areas
that are arranged for the transfer of goods or people between land and sea. Or an area adapted to
the reception and mooring of commercial, public service, fishing vessdtisure boats. Ports are

often protected from weather and wind by natural landscape formations (harbour) ornmeste

structures such as breakwaters.

Port Facility Havneanlegyy Areas, buildings, facilities and other infrastructure used in port
operdaions or to port purposes. Including: quays, terminal buildings, loading and unloading and
transhipment facilities and warehouse and administration buildings.

ISPSort Facility(ISPSHavneanlegy Port facilities that have been approved by the Norwegian
Coastal Administration to serve international ship traffic, and which are subject to maritime security
or port security in accordance with the ISPS regulations (International Ship and Port Seilitty
code), which are international regulations for the security of ships and facilities in ports.
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https://kartkatalog.geonorge.no/metadata/havnedata/e46767e4-c6d9-49a6-93e8-716da0922fd7
https://lovdata.no/dokument/NL/lov/2019-06-21-70
http://iho-ohi.net/S32/
http://iho-ohi.net/S32/
https://www.regjeringen.no/no/dokumenter/veiledning-til-forskrift-om-kart-stedfestet-informasjon-arealformal-og-digitalt-planregister/id2628439/
https://www.regjeringen.no/no/dokumenter/veiledning-til-forskrift-om-kart-stedfestet-informasjon-arealformal-og-digitalt-planregister/id2628439/

Quay(Kal: A quay is a structure, usually parallel to the coastal contour or from land out to sea,
where vessel can dock or moor.

QuayFront (Kaifront): Quay fror is the outermost part of the quay, whiceparates the sea from
land, along which vessel can be moored.

Quay AreaKaiomrade: Quay area is the area directly within the quay front, which belongs to the
same quay or structure.

Berth: The space a ship is assigned or occupies when it is at anchor or when it is moored along a

quay, wharf or other structure. The term can be used for anchorage areas or other allocated areas at
sea,aberthisnotlimited o | yi ng al o n gygedseonsidersdio go iomdbdrthtp' s v o
berth. Berth is nba feature type in the Port data standard, but a central term used in @orts

harbours.

TheY dzy' A O A kéh &rédganfdnenssjgomrade: The area where the municipality has planning
authority according to the Planning and Building Act (Pdarbygningsloven), ith the exception of

the main and secondary fairwayfhe main and secondary fairways do not belong to the

muni ci pal iahdyafesnanagedby the Nomvegian Coastal Administration.

/ ., ‘ & »<’-r

Figue 1. Thefigureillustrates the different levelsf the layoutin a port/harbour. This is not an example loow the feature
types should beegistered bugives a picture athe different areas a port can be divided into, and their order of magnitude
in relation to each otheBerth, which is marked with green in the imaigenot a feature type in Port data.Has been
included in the figure becaus®@itt | O Sggamihgtportd S NI
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1.1.1 Alternative terms and concepts

Some of the feature types in Port datacalled by different names depending thie different
stakeholdersand professional environment. Tableshowsdifferent alternative everyday termssed
in the port for the feature types included in the Port data standard.

Table 1: Table with alternative everyday terms used for features and objects in the port.

Feature types in Port data

Alternative everyday terms used in the port

AdminstrativeHarbourArea

Harbour area (administrative)

SolidWasteDisposal

Waste station, recycling stationsaste management, waste faciljtwaste
handling

EmergencyResponseEquipment

Referred to by type of equipment: for exampliée buoy, ladder, oil boonfire
hydrant, fire hose, boat hook, emergency information poster. See codByiist
of Emergency response equipmeotr more examples.

FuelConnection

Fuel,bunkering

HectricityConnection Power outlet Shore powerdistribution cabinet

Fender Fender,yokohama fender

FlatingDock Wet dock dock

MooringFacilities Bollard, mooringmooring structure

PortFacility Port Facility, Terminal, ISP8rt facilitylSPSarea port safety area

PortFacilityBoundary Port Facility

PortFence ISP3ence

PortFenceEntrance Gate, entrance to port facility

PortArea Port, Harbour area

Portsensor Mentioned by type of sensor, for example: weather station, water level gauge
gate sensor or other sensor.

QuayFront Wharf, pier, jetty, docklanding water front, harbour works

QuayArea quaysidedock area

QuayAreaBoundary quayside, dock area

Camera Surveillanceamera

Crane Crane

LoadLimitationArea

Load capacitypermissible load, load limit

LoadLimitationAreaBoundary

Load capacity, permissible load, load limit

LoadingUnloadingEquipment Referred to by type of equipment: for examplmat lift, loading unloading ramp,
hopper.Seecode listType of Equipmerfor more examples.

Slipvay Slipway, boat slip

Talet Toilet

LiquidwWasteDisposal Septic, septage receiving station

DryDock Drydock, dock

WaterConnection Freshwater supply, water supply servicéseesh water bunkering

Reguhtions

SpeedRegulation Restriction, Restriction area, speed limit at sea/for ships

SpeedRegulationBoundary Restriction, Restriction area, speed limitsaa/for ships

ProhibitedArea Prohibited area

ProhibitetAreaBoundary Prohibited area

B www.kartverket.no I



https://register.geonorge.no/sosi-kodelister/havnedata/beredskapstype
https://register.geonorge.no/sosi-kodelister/havnedata/beredskapstype

2 General guidelines and requirements for
registration

This chapter presents general guidelines and requirementseffisteringPort data. The chapter is
mainly directed to surveying companies and other who will be involved in the process of data
capture.

2.1 Preparation

In this chapter you will find information that islevant prior tothe registration of Port data, such as
preparations, different data capture metlds that can be used, map projections to be used, as well
as height reference model (Norwegian vertical datum and chart datum).

2.1.1 Overview of existing data and overlapping data sets

Before registration and surveyinthe port authorities should be contacted, to access all available

data about the port. The ports have usually good knowlealggut their port facilities, but what

information that is digitalizedary greatly. The information is usually not standardiaedtored on a
standardized format. I t ' s rriyas possible imtheplocesspasthisnt act
will make the registratiorasier.

It's important to be aware that there are feature typdst match or partially overlap with feature

types in other data models/data sets, such as FKB (Felles Kartdatabase/Common Map database). FKB
is a collection datasets with some of the most detailecordata in Norway. Municipalitiesill often

have local databases with themes such agyoling, water, sewage, electricitgtc. Contact the

municipality and check what data is aadile.

The table below provides an overview of datasets that partialgrlap with feature types in Port
data. In these data sethere are objects that might be the same feature typssinPort data. For
reuse of existing data, sgnapter 2.1.3 Data capture

Tale 2: Table with overview over datasets that migiverlap with feature types in Port dath.ii Q&4 G KS b2NBSIAlL Y Y
the datasets that are given, as English translations are not available.

Feature types in Port data | Partly overlagping datasets

AdministrativeHarbourArea Administrative enheter i NorgeN50 Kartdata
SolidWasteDisposal FKB-BygnAnlegdfeature typeAvfallsbeholder

EmergencyResponseEquipment | Hjertestarterreqgisteret FKB LedningV{feature typeVA_hydrant

FuelConnection

ElectricityConnection FKBLedning(feature typeSkap
Fender
HoatingDock Sjgkart- dybdedata

Sjgkart- Maritim infrastruktur
MooringFacilities FKB-ByagnAnleqgdfeature typePaelebukk
PortFacility ISPS Havneanlegg
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https://kartkatalog.geonorge.no/metadata/administrative-enheter-kommuner/041f1e6e-bdbc-4091-b48f-8a5990f3cc5b
https://kartkatalog.geonorge.no/metadata/n50-kartdata/ea192681-d039-42ec-b1bc-f3ce04c189ac
https://register.geonorge.no/produktspesifikasjoner/fkb-bygnanlegg
http://www.norskhjertestarterregister.no/
https://register.geonorge.no/data/documents/Produktspesifikasjoner_FKB%20LedningVa_v4_produktspesifikasjon-fkb-ledningva-4_61_.pdf
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/geovekst/fkb-ledning
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/kartverket/sjokart-dybdedata
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/kartverket/sjokart-maritim-infrastruktur
https://register.geonorge.no/produktspesifikasjoner/fkb-bygnanlegg
https://kartkatalog.geonorge.no/metadata/isps-havneanlegg/dc9b4d63-8597-4971-92a4-9f665abc3e21

PortFacilityBoundary

PortFence FKB-ByanArégg(feature typeGjerde

PortFenceEntrance

PortArea

PortSensor Oversikt over malestasjoner (observasjoner og vaerstatstikk, Norsk
kilmaservicesenter.

QuayFront FKB-Vann(feature typeKystkonturTekniskeAnlegFKB- BygnAnlegg
(feature typeKaiBryggeKant

QuayArea FKB-ByanAnleggfeature typeKaiBrygge

QuayAreaBounadry FKB-ByagnAnleggfeature typefiktivAvgrensningForAnlegg

Camera

Crane

LoadLimitationArea

LoadLimitationAreaBoundary

LoadingUnloadingEquipment

Slipvay

FKB BygnAnledfeature typeSlipp
Sjgkart- dybdedata

Talet FKB Bgning(regidered as a building
LiquidWasteDisposal

DryDock Sjgkart dybdedata

WaterConnection

Reguétions

SpeedReulation For nzeringsfartgyalle fartsgrenser pa sjgen

For neeringsfartay- statlige fartsgrenser pa sjgen etter HFL
For fritidsfartgy—alle fartsgrenser pa sjgen

Statlige fartsgrenser pa sjgen fageringsfartgy

Statlige fartsgrenser pa sjgen for fritidsfartay

SpeedRegulationBoundary

FKB Van(feature typeKystkontur)

ProhibitedArea

Sigkart Maritim infrastruktur (feature typeRestriksjonsomrade

ProhibitetAreaBoundary

Sjgkart- Maritim infrastruktur (feature typeRestriksjonsgrenge
FKB Van(featuretype Kystkontuy

2.1.2 Defining the

The geographical arda be mapped is defined in cooperation with the port authoriti€hearea

should be defined with demarcation polygonThe purpose of this polygon is to support the
surveying companto get an overview of the extent that shall be mapped. The demarcation polygon
is not measured in fieldt should aso be clarified what kind @frea the areas to be surveyade
(marina,industry,traffic, fishing). Type of area can affect taecuracy requirement, as small ports
such as marinas do not have the same accuracy requirements as larger ports (industry or traffic).

2.1.3 Data capture

There are various methods of data capture for Port data. See Appdnidir a descriptioof the

geographical area tobe mapped

various mapping methods that can be used for data capture.
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https://register.geonorge.no/produktspesifikasjoner/fkb-bygnanlegg
https://seklima.met.no/observations/
https://seklima.met.no/observations/
https://register.geonorge.no/produktspesifikasjoner/fkb-vann
https://register.geonorge.no/produktspesifikasjoner/fkb-bygnanlegg
https://register.geonorge.no/produktspesifikasjoner/fkb-bygnanlegg
https://register.geonorge.no/produktspesifikasjoner/fkb-bygnanlegg
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/geovekst/fkb-bygnanlegg
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/kartverket/sjokart-dybdedata
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/geovekst/fkb-bygning
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/kartverket/sjokart-dybdedata
https://kartkatalog.geonorge.no/metadata/for-naeringsfartoey-alle-fartsgrenser-paa-sjen/2624ce21-786c-4735-ad30-2689ee2c47b3
https://kartkatalog.geonorge.no/metadata/for-naeringsfartoey-statlige-fartsgrenser-paa-sjen-etter-hfl/b2a25bf2-cc20-473d-a402-297a24add451
https://kartkatalog.geonorge.no/metadata/for-fritidsfartoey-alle-fartsgrenser-paa-sjen/c228a752-f1ca-4ab3-8cae-867a4a5cb434
https://kartkatalog.geonorge.no/metadata/statlige-fartsgrenser-paa-sjoeen-for-naeringsfarty/27ff409b-29ad-49df-9d1c-f795c2e707b2
https://kartkatalog.geonorge.no/metadata/statlige-fartsgrenser-paa-sjoeen-for-fritidsfarty/f1893387-a9b1-475b-a068-bb94dba879f8
https://register.geonorge.no/produktspesifikasjoner/fkb-vann
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/kartverket/sjokart-maritim-infrastruktur
https://register.geonorge.no/register/versjoner/produktspesifikasjoner/kartverket/sjokart-maritim-infrastruktur
https://register.geonorge.no/produktspesifikasjoner/fkb-vann

Surveyingisthd at a capture met hod t hat garticutady effebtiee tomo s t
register port data with land surveying together with a repeatative from the port administratior

you canregister attribute information about the physical objects already in fiaklqpposed to doing

it as the part of the posprocessing/finishing work).

Laser scanning with car or drone (mobile mapping) prodbags resolutions point cloudsa
detailed 3D model of the port, where the physical objects calobated,and the geometrncan be
extracted. The point cloud lsseveralapplication areas in adddn to being used as a data capture
method.

Photogrammetry can be used where land surveying is not a require®botogrammetry ign
efficient data capture method in areas where there &egy many objects to be measured.

Use ofexistingdata

Existing FKB data or original data from the port can be used where they coincide with feature types in
the Port data standardf they meet the accuracy requirementsdhapter 2.3

Note that existing data in FKBay have a different height reference than that required in Port data.
Features in FKBwhich are usually registered with photogrammetrirave a height reference at the
top of the physical objects, while the height reference for corresponding objepisrirdatais at the
bottom. This applies, among other things the feature typePortFencelf you are to generate a
surfaceby reusinggeometry from other features (curve geometry or line segmetita) have a
different height reference, this will bedorrect (the surface becomes an inclined plane in Ibg.
problem can be avoided hmeasure the objecti ., not reusing data where the height reference is
different from the requirement for Port datar useavailable laser data at hgydedata.no to drape
data over.

Measure methods to be avoided

Some data capture methogsovide inaccurate registrations, such as GPS on mobile ptrone
digitizingon a computer from a georeferenced PDF document. Some oldasurements are done
using these methodd.andsurveying photogrammetry or lasercanningis requiredfor newmapping
projects or surveys.

Seechapter4.4for more information about older anshaccuratedata capture methods.

B www.kartverket.no | S =
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2.1.4 Map projections

As theofficialmap projection IrETRS8EUREF3%ve use UTM (Universal Transverse Mercator). This
— = projection is usedor measure Port data. In
Norway the zones 32, 33 and 8k used for
mapping.Ports located within UTMone 31
and 32 must use zone 32. Ports located within
‘ UTMzone33 and 34 must use zone 33. Ports

\ \ located withinUTM zone 35 must ussne

\ 35. UTM zonet be used for registration are

\ shown in figure 2. More information about

| map projections can be found on the Mapping

sonmandong o Norge “'-,| Aut h owebsitey€res

T w

R

] sone 32
B wnedd

sone 35
—as soriraimendan

Figue 2: UTMzones which are used for technical and econon
map series in Norway. Sour¢@ordinatbasert referansesyster
Kartverket

2.1.5 Height reference model: Norwegian vertical datum and
chart datum

NN2000 (Nawegian Vertical datum of 2000) must be used as a height reference model when

measuring objectsThis is the value that is recorded as theatue on the featured-or certain objects

int he port, it’s also important to knoUsetieow hi gh e
attribute heightAboveChartDatuno register the height above chart daturRound to two decimal

places.

The height above chart datum must balculated by using the value for NNiOrelative to chart

datum for the port or area in question. This value can be fourfSeabavnivaThe method for
calculateheight abovechart datum is desdied in more detail il\ppendix B

B www.kartverket.n o |


https://kartverket.no/til-lands/posisjon/kartprojeksjonar
https://kartverket.no/en/at-sea/se-havniva
https://docplayer.me/19411411-Koordinatbasert-referansesystem.html

Friseilingshoyde j[susugteyce
Referanseniva for hoyder
pa bruer, luftspenn o.l.
Middel hoyvann Kystkontur
Mz Normalnull 1954/Normalnull 2000 / 0-niva for hoyder i landkart y
Middelvann
Zy e
Laveste astronomiske tidevann (LAT)
Sj 7/ 0-niva for dybder i sjokart -
Dybde

Nord for Utsira faller LAT og Sjokartnull sammen

Quay Front

NN2000
0.5-2m

Chart datum

Figure3: Overview over different reference levels, and the relation between chart datum and NN2000.
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2.2 Reg istration

This chapter contains information relevant fegistration such as a description of different types of
geometry to be used, general guidelines fegistering attribute information and guidelines for the
use of id (attribute information containing name or id).

The following information must be registered for each indivichigéct:
1 Feature type (correct classification of the object)
1 Geometry (in accordance &pecified height reference and other descriptions)
1 Required attributes (common properties and spegifioperties for the feature type)
1 Optional properties (where information is available)

Chapter Zontains aregistration description for all feature types and associated attributes. The
registration descriptin explains how the various feature types are to be registered.

2.2.1 Geomet rytypes

The following geometry types must be used for registration:

1 GM_Pointis a geometry type that represent one position. It is registered as a single point.

1 GM_Curves a geometry type which consist of several points in a sequence, where each
point has goosition. Together the points form a line

1 GM_Surfaces a continuous aa or a surface. Feature types in Port data with surface
geometry is divided into two different types, in the same way as surface feature types in FKB
5.0: onetype with associatedielimitingboundary feature and one type without associated
delimitingboundary feature:

Type 1:Surface feature types without associatetklimiting boundary features

Where the delimitingooundary features have no function beyond delimiting the surface features

(“ si-fmpdteur e” dalimithg@bowundaly featiMesr references twther features( “ f ul | vy
owned geometry”). Thi sPorfApgpAdmirdstatiieldarobrAres Dify@oekt ur e t vy |
FloatingDocland Slipway

Type 2:Surface feature types with associatatklimiting boundaryfeatures

Where there are separate delimiting boundary featusesl there is a requiremerfor a connection

between the surface feature arttie boundary feature The surface feature knows which bounding
feature make up the surface boundary and the dire
geometry” ). Thi s a PpriFaciitgQudydreatohdtimifato@tea r e t ypes
ProhibitedAeaand SpeedRegulation

Seefigure 4, which shows the difference between shared and fully owned geometry.

B www.kartverket.no | S =




In software types, which are adapted to the SOSI standa  shared geometry
the surface is registered with a representative point. This
generated within thecurves the boundary feature)
according to the SOSI standard. The boundary and the e
point form the surface together. The represatite point
contains the attribute information to the surface.

«Simple-features» surfaces

Figue 4: Shared and fully ownegeometry.

Tale 3: Tablet hat shows whicleometry types that can be used in Port data for the different formats. (Harmonized with
FKB 5.

UML (ISO 19107) SOSI Geomeyr GML Geomely JSON Geomeyr
GM_Point .PUNKT gml:Point point
GM_Curve .KURVE gml:Curve linestring
GM_Surface .FLATE gml:Surface polygon

2.2.2 Registr ation of attributes

Each feature type in Port data contaisesveral attributes. It varies if the attributes is required or
optional. All required attribute fields musie filled. For all feature types the attributes
dataCaptureDatgidentificationand quality(positionQuality must be registered. This is required
common properties.Optional attributes are filled in if information is availablde information can

be retrieved fromthe port administrationthe port s o wn ¢ o loriregistdreel oth codpeeratiorn
with the port. The data ownemust ensure quality anfill in missing information as part of the
finishing work (seehapter2.4. At t ri butes for name and id are
to fill in all available information for these fieldS8eechapter2.2.3

Multiplicity : All attributes have a multiplicity. The miglicity indicates how many times thattribute
can occur for an instance of a feature typ@r some attributes, it is possible to enter several values
from the same code list. This is indicated in theléghwhich list the attributes for each individual
feature type inchapter3.

TaHle 4: Oveview over different multiplicity values and their description.

Multiplicity Description

[1..1] Required attribute: one instance.

[0..1] Optional attributecancontainzero or ondnstance.
[0..%] Optionalattribute, cancontain zero or more instances.
[1..%] Required attributeat least one instance.
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Heightreference All pointfeatures curve features that are not boundas, and the surface features
DryDockFloatingDocland Slipwayhas the attributeheightReferenceThis attribute indicates where
on the object thecoordinate registration was madgop or foot). Each individual feature type can
have different requirements fowhat height referencés to be used. This is stated in the registration
description for the feature type in question.

Unknownvalues:Attribute fields that are optional, where no information is availaldkeould be left
blank. Avoid entering dummy values such as 92000, BLANK, EMPTY or similar.

Decimal numbersDecimal numbers are rounded down and rounded off to two decimal places.

Code listsCode list-open endedists of allowed values is used for some attribute fields in Port
data. All code list in the standard is managed>eonorge kodelisteregist¢code list registry)in the
UML modelthere are empty code list with reference to the code list at Geonorge. This means that
the code list in the standard, can be changed withchinging the product specification, or changing
the version number of the product specification.

The code list at Geonorge code list registry contains 3 values: code name, description and code value.
It is the code values that are exchanged in the datall formats, while code hame and description

will be what is presented to users in most cases. Codes that have the Ritivsdmust not be used

when updating the dataset.

AssociationsThe feature types in Port data igdependent features that qaexist independently of
other features. The associations generally express some kind of association between two object
types. InPort datait is mainlyboundary features and surface features that have associations, for
exampleQuayAreaBoundanyhich delinits QuayArea

2.2.3 Gui delines for namesandid ©6 s

A port’s geographical and administrative | ayout
the portusually relate to a division into differefdyoutlevels see figure 1. The port data standard

has a structure based on the different layoutdds. These are namegmbrt, port facility, quay and

object.

The layout levels or areas usually have a name, an identification (id) or other reference that is used
when the port andts users have toafer to the area in realityAttributes for names, i@r other
referenceshave ben added for the feature types in the standafkthe features are thus linked the
various layout levels through the attributeSorexample,a mooring devicavill hold information
aboutwhich quay, harbour facility and port it is located in/belongs to. The purpose of this is a unique
identification and reference to the object in reality. These references are in addition to the datatype
Identificationand the attributelocalld that identfies the objects in the database.

Guidelines for filling in attribute fields for name and id:

B www.kartverket.n o |



https://register.geonorge.no/sosi-kodelister/havnedata

1 All feature types must contailocalld(identification).

1 Place names from SSR (Sentralt Stedsnavns Rdgixetral Placenameegistry) must be
used if theyexist for the place (registered asvneobjekttypekai, brygge, ferjekai, molog
havnin SSR). Applies to the attributgmrtName portFacilityNamend QuayName

1 The name usedhould be the same as that used for the corresponding quay/faaitity/area
registered in SSN.

9 Featuresnust have a minimum of one id/reference associated with the port (placename or
UNLOCODIEy quay guayld quayldinterna), alternatively have an MRN/GiiNimber.

1 For marinas and small portguayldinterral andlocalldon features are sufficient here.

1 The feature typeSpeedRegulatigiProhibitedAreand their associated boundary features
does not have attributes for ishther thanlocalld

See alsd@suidelines foregistration ofcharacteristics, attributes and delimitation of port facility
chapter3.3.2 and Guidelines foserial number for point feature typeshapter3.5.
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2.3 Accuracy and quality

Position quality dataCaptureMethodind accuracy must be specified for each featuobject.
Accuracy requirements are listed in table 5 and stated for each individual feature type in
chapter3. Reuse of existing data is describedlimpter 2.1.3

Tale 5: Overview of accuracy requirements for all feature types in Port data. Appliestyptsed Ports:industry, fishing
and traffic. See separate guidelines for marina. (*PortFacilipadLimitationArea and QuayArea is generated by the
geometry of associat boundary features. See accuraeguirements listed for boundary features.)

Feature type Accuracyrequirements

AdministrativeHarbourArea 100 cm

SolidWasteDisposal Fixed installation20 cm
Movable installationRepresentative poinbn the
quay.

EmergencyResponseEquipment 30 cm

FuelConnection Fixed installation20cm.
Movable installation: Representative point on the
quay.

ElectricityConnection 20 cm

Fender 20 cm

FbatingDock 100 cm

MooringFacilities 10 cm (@Iphin: 20 cm)

PortFacility SeePortFacilityBoundary

PorFacilityBounadry 35cm

PortFenceEntrance 35cm

PortFence 35cm

PortArea 100 cm

PortSensor Fixed installation30 cm.
Buoy: 50 cm

QuayFront 10 cm

QuayArea SeeQuayAreaBoundary

QuayAreaBoundary The demarcatiofetween land and sea should exactly

coincide with theaccuracy of thejuayfront. Other
boundaries30 cm

Camera 30 cm

Crane Fixed installation30 cm.Movable installation:
Representative point on the quay.

LoadindJnloadingEquipment Fixed installation30 cm.Movable installation:
Representative point on the quay.

LoadLimitationArea SeeloadLimitationAreaBoundaty

LoadLimitationAreaBoundary 50 cm

Slipvay 35cm

Talet 30cm

LiquidWasteDisposal Fixed installation20 cm Movable installation:
Representative point on the quay.

DryDock 35cm

WaterConnection 20 cm

Reguhtions

SpeedRegulation 100 cm

SpeedRegulationBoundary 100 cm

ProhibitedArea 100 cm

ProhibitedAreaBoundary 100 cm
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2.3.1 Guidelines for quality in smaller ports

Portsor port facilities that are smaller portsmallerharbours or marinas may deviate from the
accuracy requirements in table Accuracy requirements applies to other types of ports (industry,
fishing or traffic ports)For smaller ports and marinas, the best accuracy available isDatacan

be generatedrom other sources (no requirement for new registration). If the accuracy is unknown
fill in the value“1000' in the attribute field foraccuracy Data with unknown accuracy tmw

accuracy should be improved. Improving the data quality is done whentingdae dataor when

there are changes in the port (which in turn triggers an updating of the dataset).
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2.4 Finishing work, after registration

In thischapteryou will find information about recomendedroutines for firsttime registration of
port data, quality assurance of firime registration, updating and management of port data, as well
as information about user support.

2.4.1 Initial registration of Port data

After registration ofport data (data capture), the data must be entered into thert datadatabase.

This can be done via QGIS pindglGISOpenAPI clientMunicipalities can use their usual Gt®ls
(Gisline, Winmap or eaualent) for updating, but this requires configuration before first use. Contact
the systemsupplier to set up acces#&/hen registering port data for the first time in a port, the
municipality or theNorwegianMappingAuthority (v/fylkeskartkontorenddistrict office) can be

helpful in entering the data into the database. Contact the municipality or one of the fylitlksktor

in the relevant countyf you need assistance.

When entering the data into the databasegthata ischecked using defiles (e.g. in the software

sostkontroll). This control check if the data is in accordanith the standard. If there are errors in

the data, they will not be able to be entered into the database until the errors have beezcted.

Checking againstthe standadddo e s not detects™ tgmpiwlget her incorre
information has been entered.

2.4.2 Quality assurance of initial registration

New dataenteredinto the database must be quality assurkeglchecking that the informationfahe

attributes and code values used are corrabéthen data is collected (mapping or data capture), you

may not have all the information about the objects availaBlerthe data set b beas complete as
possibleandprovida s much necessary information as possi bl
port administration (or other data owner) updates the data with mat&ibute information on

features that lack this.

Fill inn empy attribute fields and missing attributes. For code list/code values, the correct code

should be used. Use the codetherorunknowno nl y wh er e Checkthattheggeomstry ar vy .
and topology of the objects matche.g.,that all bollards ardocatedon land, that areas do not

overlap, etc.

2.4.3 Updat ing and mana gement of Port data

It s i mpor t ankeptupto date. Whenrthiere id a ahangeiinghe port (development,
updating of quay areaghanges on the infrastructure, or the like) the port data malsb be updated
with new information. This could be to update attribute information or obtain new geometry (ne
data capture/measurements). Data owner is responsible for updating the dataset.
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In the case otonstruction work, extensions or the like, working drawingshait) shouldbe in
accordance with the port data standard, so that the changes is easyt¢oiaio the database. For
features with a high accuracy requirement, suctQaayfront, it shoutl be measured that the object
is in accordance with thevorking drawings.

2.4.4 User support

For user support the municipality can be contacted. They have oftSrc@npetence and can help

with entering and updating data (checking geometry and cortdfalata inaccordancevith the

standard. The municipality can also help with photogrammetry or other registration of port data in

their own municipality. Especially in | arger muni
cooperation between the ports and the municipality, regardimg routines for managing and

updating port data. This is for example been done in Kristiansand municipality.

TheNorwegianMapping Authority Yia fylkeskartkontorene (the district offices)) can also be
contacted if user support is needed.
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3 Feature types and attributes

In this chapter you will find registration description and registration me#ifodall featuretypes in
Port data, as welas a description for all attributes for each feature type. Includeshégye examples
for the various feature types, which illustrates delimitation of the feature types or where on the
object the measurement should be made, or how the objeoks

Chapers 3.1 to 3.3s a guidance on how the registration of the features in port data should be

measured (by a mapping company or similaf)jle chapter 3.6 Regulatiorare mainly aimed at the
authority responsible for establishing regulations that regulateatf f i ¢ or wuse of the
area. The chapter is a guidance on hepeed regulations or other regulation are registered.

How to read the tables in chapter 3

For each feature type there aétributes specific for the feature type listed imabular form The
feature types has also common propertigghichare common properties/attributes that all feature
types in port dataholds | addition to common propertieshe standard has abstract feature types,
which do not have their own geometry, but hold inheritatiributes—this is attributeshat several
feature types have in common.

The attributes from common properties and abstract feature types are not listedech individual
featuretype but are marked at the top of the tables with light grey rows. These rows refer to the
respective tables, witch specify tlattribute fields, whichattributesis included in for example
CommonPropertiesThese are attributeto be included for the feature types, in addition to attributes
specific for the feature type itself.

The cdumn datatypespecify which values that are allowed for the attribute field: codeilggger,
real (decimal number), text, etc. The columuiltiplicity specifies if theattribute is required or
optional, and how many times it can occur for an instance of the feature type. See table 4 for an
explanation of the multiplicity values. Multiplicity does not specify the attribute field itself, but the
value that is entered. All attributemust be included, regardless of multiplicity.

3.1 Common Properties

In the UML model foPort data, common properties is modelled as two separate abstract feature
types:CommonPropertiesRequiradd CommonPropertiesOptionalll feature types must have
attributes from CommonPropertiesRequireahd most of the feature types must also hat&ibutes
from CommonPropertiesOptionékith the exception ofboundaryfeatures). Theattributesare
optional for the feature typeCommonPropertiesOptional
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3.1.1 CommonPropertiesRequired

Definition: Abstract feature type that holds common properties used for all feature types in the
dataset. Required properties.

Required attribute are identification dataCaptureDatend quality. Forquality the attributes from
the datatypepositionQualityis included: dataCaptureMethogddataCaptureMethodHeighaccuracy
accuracyHeighandvisibility. DataCaptureMethoddataCaptureMethodHeightandvisibilityhas code
lists. The links in table 6 refers to the data types and code list at Georkngdentificationthe
attributes from the datatypddentificationis included:localld namespaceversionldldentificationis
automatically generated when updating the database and is not registered manually.

Tabk 6: Required common properties

Attributes Description Date type Multiplicity
Unique identification of an object. | Datatype [1..1]
Generated automatically when Identification

updating tothe database(For
identification the attributedocalld,
namespacendversionldare
included, marked witlgreytext in
the rowsbelow).

Unique identification within the Character String [1..1]
namespace. For NGIS UUID is use
Namespace that uniquely identifies| Character String [1..1]

the data source of an object, in the
form for an URI.

Identification of a special version of| Character String [0..1]
geographical object (instance).

dataCaptureDate Date for wherthe data was Date [1..1]
captured.

positionQuality Description of the quality of the Datatype [1..1]

measurement(Attributes marked PositionQuality
with grey text in the rows below, is
included in the datatype
positionQuality.

Specifies method for data capture. | Code list [1..1]
Describes how the vector data itsel{ DataCaptureMetod
is positioned from a data base and
not the process of obtaining the
underlying data basis.

Standard deviation for point. In flool Real [1..1]
plan for points, and transverse
deviation for lines. Specified in cm.

Specifies thevisibility of the object Code list [0..1]
when it was measured. Visibility

Specifies method of measurement | Code list [0..1]
used for height measures. DataCaptureMetod

Accuracy for height, specified in cm| Real [0..1]
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https://objektkatalog.geonorge.no/Objekttype/Index/EAID_56BFDF55_EF9E_41b0_A709_5C7DAEDDE40C
https://objektkatalog.geonorge.no/Objekttype/Index/EAID_9C85C557_E9C6_445a_BD68_C59AEAAB0E05
https://objektkatalog.geonorge.no/Objekttype/Index/EAID_7AC283B3_3B2E_4cda_B1FB_A88BF4441D69
https://objektkatalog.geonorge.no/Objekttype/Index/EAID_9E5B1B67_6337_4e1e_94CB_22EDD09A9403
https://objektkatalog.geonorge.no/Objekttype/Index/EAID_7AC283B3_3B2E_4cda_B1FB_A88BF4441D69

3.1.2 CommonPropertiesOptional

Definition: Abstractfeature type that hdds common properties used for all feature types in the
dataset. Optional properties.

Attributes forCommonPropertiesOptionalinformation, linkandupdateDate UpdateDatdsfilles in
if/when the object is updatear edited.

Tabk 7: Optional common properties

Attributes Description Date type Multiplicity
updateDate Date for when the last changes to the Date (DateTime) [0..1]
data were made.
information Gereral information. Character String [0..1]
link Link in the form of a URL or other Character String [0..1]
reference.
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3.2 Portld

Definition

Geometry type
Associations

Abstract feature type that contains properties fanique
identification of a port. The propertiesre inherited down to other

feature types in the dataset.

Abstract feature type(does not have geometjy
Portldinherits attributes from the feature type
CommonPropertiesRequireahd CommonPropertiesOptional he

attributes forPortldis inherited by all feature types onapter3.2,
chapter3.3, chapter3.4andchapter3.5 (with the exception of

boundary features

Attributes specific for the feate type

Attributes Description Date type | Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
portName Name of the port that have been allocated a Character [0..1]
UNLOCODE String

UNLOCODE Location code from the UNLOCO®)Etem that Character [0..1]
identifies a port.Seelist with allowed codes String
https://service.unece.org/trade/locode/no.htm

MRN Marine Resource Name. Numbering system for | Character [0..1]
unique identification of maritime resources on a | String
global basis.

GLN Global location number. Numbering system for | Character [0..1]
identification of legal entities and physical String

locations, managed by GS1.

Exampleon how to registerattributes: For the port of Kristiansand the properties will be:

portName Kristiansand
UNLCCDE NOKRS

All objects that are located geographically in the port of Kristianganst have the UNLOCODE
and portName that correspond téristiansand. It is a geographical reference and not linked to

ownership

Figure5: Port ofKristiansandNorkart, 2020

B www.kartverket.n o |



https://service.unece.org/trade/locode/no.htm

3.2.1 AdministrativeHarbourArea

Definition

Geometry type

Registration method

Registration description

Associations

Area for which a port administration or a municipality is responsible

for managing. This area

area.
GM_Surface, GM_Paoint

point can be added.

Only one area is registered pewnicipality or

of t en

Draw theouter boundaryof the surface. An optional pgesentative

municipal/intermunicipal port administratiorif the administrative
area is nobnecontinuousarea, several surfaces/age can be used.
In such cases, thegtribute informationmust be the same foall the
areas. Municipal boundaries can be used as a starting point for
delimitation. At sea, the area should nextend further than 1
nautical mile (nm=1.85 km) beyond thasdine. The area must
cover all sea area¥he area must not contain holes. The

AdministrativeHarbourAreaust cover islands, as well as the main

c

and secondary fairways. Municipalities that consist of large landsarea

and small sea areas, can clip the area that covers main land, with a

buffer that extends 200 meters onto lankllain and secondary

fairways is not cut outRegisteinformation in therequired attribute
fieldsand any other available information.
Accuray requirement 100 cm
The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaind Pottid.

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties| Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
..OBJTYPE AdministrativeHarbourArea Character [1..1]

String
area Polygon showing geographical extent. GM_Surface [1..1]
Position Optional point of representation. GM_Paoint [0..1]
Managedby Theresponsible for managing the area. Usually] Character [0..1]
municipality, intermunicipality or port String
administration on behalf of the municipality.
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Figure6. Example of two alternativeor registrationof Administrative Harbour Are&. Administrative Harbour Area with
main land areas cutut ¢ Oslo. Municipalities that consist lafrge land areas and small sea areas, can clip the area that
covers main land with a buffer that extends 200 meters ontd.IBnAdministrative Harbour AreaStavanger. Here the
area is keptn its entirety without cutting away land areas.
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3.2.2 PortArea

Definition

Geometry type
Registration method

Registration description

Accuracy requirement

Associations

Area that shows the extent of the port, with quays, land and sea
areas for transfer of goods and persadostween land and sea. The
area have usually an allocated UNLOCODE and must containtat leas
one quay and one quay front.

GM_Surface, GM_Point

Draw the outer boundary of the surface. An optional representative
point canbe added.

Port area is limited to one polygon/area per port («pomsers to

the attribute namePortfrom Portld. The area must cover the entire
harbour area, where the ports sea and land area is completely
covered.The area must overlap or covalt objects and features
linked to thespecific port. Natural landscape formations, property
boundaries, FKB data common senseJsecoincident geometry
where available. Register information in the required attribute fields
and any other available information.

100 cm

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionand Portld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
..OBJTYPE PortArea Character String [1..1]
Area Polygon showing geographical GM_Surface [1..1]
extent.

Position Optional point of GM_Point [0..1]
representation

managedBy Who is responsible for Character String [0..1]
managing the area




Trondheim

e

Flgure7 ExampIePortAreaA Port ofTrondhelm B. Port OfTI’Of‘IdheII’T‘C Orkanger
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3.2.3 Port Sensor

Definition

Geometry type

Registration method
Registration description

Accuracy requirement

Associations

Device that collects data, measureregistersdata in connection

with a port

GM_Point

Single point

Fixedmounted port sensor or port sensor on buoy is registered as
single point. Can be obtained from aefdoto if measuring is hard

to get to. If the port sensor hdsuilt-in GPS, this position can be used.
Height reference: top, foot, depending on asrement. Register
information in the required attribute fields and any other available

information.

30 cmfor fixedmounted port sensor50 an for buoy.

The feature type inherits attributes from

CommonPropertiesRequire@ommonPropertiesOptionand Portld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
..OBJTYPE PortSensor Character String [1..1]
heightReference Measurement point on the object. Code list [1..1]
objectld Unique identification of the individual | Character String [0..1]

objects on the quay
status Status of the object. Code list [0..1]
typeOfSensor Type sensor. Code list [0..1]
Owner Owner of the sensor Character String [0..1]
postion Geographical location. GM_Point [1..1]

Codelist Height reference

Code lisfor the attribute height reference.

Code Description

top Measurement is taken at the top of the object.

foot Measurement is taken at the foot of the object.

unknown Unknow height reference. Not to be used for ney
registrations.
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Code listStatus

Status of the object.

Code Description

removed Object is removed.

obsolete Object is obsolete.

inUse Object is in use.

inDecay Object isin decay.

notinUse Object is not in use.
temporary Object istemporary.
discontinued Object is discontinued.
periodic Periodic object.

planned Planned object.

private Privae object.

damaged Object is damaged.
unknownState Object condition is unknown.
underConstruction Object is under construction.

Code listType of sensor

Specifies type of sensor. If none of the codesuitable, use «others.

Code Description

other Other type of sensor.

doorSensor Door sensor.

speedSensor Sensor thatmeasurespeed for vehicles.

camera Camera

airQuality Sensor that measures air glity.

gateSensor Gate sensor.

lifebuoySensor Sensor that measures if lifrioy cabinet has been opened
current Sensor that measure current.

soundLevels Sensorthat measure sound levels.

temperature Thermometer

waterLevel Water level gauge

wind Anemometer or other device to measure wind speed.
weatherStation Sensor that measure wind, temperature and water level.
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3.2.4 Camera

Definition Camera

Geometry type GM_Point

Registration method Single point

Registration description Register fixednountedcamera. Can be obtained from aerial photo if

measuring is hard to get to. If the camera has builGPS, this
position can be used. Height reference: top, foot, degiag on
measurement. Register information in the required attribute fields
and any other available information.

Accuracy requirement 30 cmfor fixedmounted camera.

Associations

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionand Portld

Attributes specific for the feare type

Attributes Description Date type Multiplicity
CommonProperties | Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
..OBJTYPE Camera Character [1..1]

String
height reference Measurement point on the object. Code list [1..1]
status Status of the object. Code list [0..1]
objectld Unique identification of the individual objects| Character [0..1]
on the quay. String
postion Geographicalocation. GM_Paoint [1..1]
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3.3 PortFacilityld

Definition

Geometry type
Associations

Additional information

Abstract feature type that contains properties for unique
identification of a port facility. The properties are inherited down to
other feature types in the dataset.

Abstact feature type(does not have geometjy

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionand Portld
The attributes foPortFacilitydl is inherited by all feature types in
chapter3.3, chapter3.4andchapter3.5 (except forboundary
features.

The following applies to thESP&ttribute: All features locied within
an ISPS area must set this attribute to «Yes» (irite) other features

«No» (false) is used. This applies to the feature types that inherit the

attributes ofPortFacilityld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityd Unique identification of the individual | Character [0..1]
port facility. String

portFacilityName Name of the port facility. The name Character [0..1]
should match entries in Safe Sea Net | String
Norway.

ISPS Booleanvalue that indicates whether | Boolean [0..1]
the port facility is an ISPS Port Facility| (yedno)
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3.3.1 PortFacilityBoundary

Definition
Geometry type
Registration method

Registration description

Accuracy requirement
Associations

Boundary to delimit PortFacility.
GM_Curve
Single point in sequence.

DelimitsPortFacility Porfacility must only be registered ¢snd and
is demarcated byhe sea or the rest of the hinterland (land,
infrastructure, roads, buildings or other things that ai nonnected
to port operations). Theoastalcontour, quay front or similar is used
as a demarcation between sea and land. To delingitarea towards
the hinterland,cadastre, property boundaries, roads, FKB data or
similar can be used.

Port facilities that have differerdttribute information, must be

divided into separate areas. Fexample,an ISPS area locatedithin

a largerport facility that is not subject to the ISPS regulations must be
dividedinto its separate area. The attribute information that

identifies the port facility (id/nam&eference) is kept the same on all
the areas in question. Wheréére is a need to split aarea in two or
more is where there is difference in ISRStatus, different
UNLOCODE, ownership, etc.

Certain port facilities do not contain quays. This can be storage areas
or other rear areas (see figure 9).

Register information in the required attribute fields and any other
available information.

35cm

Delimit PortFacility PortFacilityBoundarinherits attributes from
CommonPropertiesRequired

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table [1..1]
6)
..OBJTYPE PortFacilityBoundary | Character String [1..1]
boundary Line segment that GM_Curve [1..1]
delimit an area.
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Figure8: ple?)-f demarcation of a port facility Port of Sandne#\. PortFacilityBoundaryB.PortFacility
\ \ A »7 N

Figure9: Port facility without quayRisavika; Stavanger.

B www.kartverket.n o |



3.3.2 PortFacility

Definition

Geometry type
Registration method

Registration descriptian

Associations

Areas, buildings, facilities and other infrastructure used in port
activities or to port purposes. Including: quays, terminals, buildings,
loading and unloading, transhipment facilities, warehousing and
administration buildings.

ISPSort Facility Port Facilities that are approved by the Norwegian
Costal Administration to serve international ship traffic, and which
are subject to maritime security or port security in accordance with
the ISPS regulations, which are international regulations for securing
of ships and facilities in port.

GM_Surface, GM_Point

Single poin{surface informatiof Generated by

PortFacilityBoundary.

Register as a single point within the associd@edtFacilityBoundary
ISPS Port facilities (ISPS areas) in the port must be registered as Port
facilities with «Yes» fdiSPSchapter 3.3PortFacilityld ISPS Port

facilities mustalsofill in informationin the attributes for the data

type ISPSPortFacilitiRegister information in the required attribute

fields and any other available information.
Delimited byPortFacilityBoundaryThe feature type inherits

attributes fromCommonPropertiesRequired,

CommonPropertiesOptiondPortldand PortFacilityld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
..OBJTYPE PortFacility Character String [1..1]
owner Owner of the Port Facility. Character String [0..1]
typeOfOwnership Type of ownership. Code list [1.%]
Operator Who the port facility is operated| Character String [0..1]

or managed by.
ISP8ortFacility Attributes specific to ISPS Port | Date type [0..1]
Facilities Seedatatype ISPSPortFacility
ISP8ortFacilityfor which
attributes thatis includedn the
data type To be filled in for port
facilities that are subject to ISPS
typeOfPort Type of port or port facility. Code list [1..%]
address Address attributes for the port | Date typeAddress [0..1]
facility. See data typAddresdor
which attributes that is included
in the data type
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wastePlanRequirement

Requirements for waste plans in Date type

ports and port facilitiesSeedata | WastePlanRequiremen
type WastePlanRequiremenibr
whichattributes that is included
in the datatype.

[0..1]

imageLink URL thatefers to an image of | Character String [0..1]
the object.

area Polygon showingeographical GM_Surface [1..1]
extent.

position Optional point of representation| GM_Point [0..1]

Code listType of ownership

Specifies ownership to the port facility.

Code Description

other Other type of ownership.

county Owned by the countynunicipality.
municipality Owned by the municipality.
public Public ownership.

private Privae ownership.

state Stat ownership.

unknown Unknown ownership.

Code listType of Port

Type of port or port facility.

Code Description

fishing Portfacilities with activities related to fishing.

industry Port facilities with activities related to industry, freight traffic,
offshore supply, cargo or other.

marina Port facilities that are adapted to the reception and mooring
small boats or leisurboats.

traffic Port facilities with activities related to sea transport with
passengers and/or cars.
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Date typelSP®ortFacility

Attributes specific for the data type ISPSPortFacility:

Attributes Description Date type Multiplicity
portFaclityNrIMO Location code for the ISPS Port Facility. Character String [0..1]
Consist of UNLOCODE, as well aslgit4
number code.
securityBarrier If the area is fenced or have other form of Boolean [0..1]
security barrier. (yegno)
contactinformationPFSQO| Contact information for the Port Facility Character String [0..1]
Security Officer.
typeOfSecurity Type of security. Code list [0..1]
statusApproval Status of the ISPS Approval. Character String [0..1]
Code listType of security
Type of security of poffacility.
Code Description
permanentlySecured Thearea ispermanently secured
securedWhenCallingOfShipg The area is only secured when calling of ships
other Other type ofsafety.
Date typeAddress
Address for the port facilityAttributes specific for the data typ&ddress:
Attributes Description Date type Multiplicity
visitingAddress Address for visiting the port facility. Character [0..1]
String
propertyUnitNumber Each cadastral uni$ sullivided into one or Integer [0..1]
more property units (bruk) in the Norwegian
land registry (matrikkelen).
county Name of county. Character [0..1]
String
cadastralUnitNumber The number of a farm unit in thidorwegian Integer [0..1]
land registry (matrikkelen).
municipalityNumber Municipality number. Integer [0..1]
postdAddress Postal address for the port facility. Character [0..1]
String
Zipcode Postal code for the postal address of the porf  Character [0..1]
facility. String
podalArea Place name of the zipcode. Character [0..1]
String
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Date typeWastePlanRequirements

Specifies requirement®r waste plans in ports and port facilities. Attributes specific for the data
type:

Attributes Description Date type Multiplicity
typeOfWastePlanRequirg Specifies type of waste plan requirement. Code list [1..1]
ment
validPlan Specifies if the port or port facility has a valig Boolean [1..1]

waste plan (yedno)

Code listType of Waste Plan Requirement

Type of requirements for waste plans in port.

Code Description

notRequired Waste plan not required.
municipalRenovation Part of municipal renovation.
required Waste plan is required.
uncertainRequirement Uncertain or unknown requirement.
—

FigurelQ: An ISPS Port Facility (ISPS area) can be delimited by a boildorg fence, as shown in tlexampleabove. The
feature type PortFacility can be registetegised on the geometry of these obje@@$oto: Port ofStavanger, 2020).
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Guidelines for registration of characteristics, attributes ani@limitation of port facility

Example of how characteristics must be registered for port facility
Ll oA e 1) Exampleon how to register attribute¢from
o portld og portFacilityd): Larvik

1 portName Svartebukt

1 UNLOCODEOSVB

1 portFacilityd: NOLAFO0O04

1 portFacilityName Svartebukt

1 I1SPSYes

(See example on how talraw theport facility: figure
11)

2) Example on how to register attributeSandnes
portName Sandnes
UNLOCODBRIOSAS

g
$ q
1
T portFacilityd: NOSA®004
1
1

Figue 11. Svartebukt_arvik,port facility.

portFacilityName Sandnes Havn
ISPSYes
(Seeexample on how to draw the pofacility: figure
8)

Examples of different types of port facilitieslrawing and demarcatian
9 Industry port see examplefigure 8.
91 Traffic port(ferry docK): see exampleAfigure 12.
1 ISPSreafor parts of gport facility: see exampleB n figure 12.
1 Small boat harbourmarina: The area must cover the sea area that is considered as the area
that is used for floatinglock as well as relevant land areas. See exarGphefigure 12.
1 Fishing port SeeexampleD i figure 12.
1 Port facility without quay. see example irfigure 9.
The different types of port faciligs are specified with the attributiypeOfPort
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Figurel2. Examples on how to draw and demarcate different types of port faciltieSery dock B. ISP&rea(purple)
within a part of a port facilityfred), C.Marina, D. Fiking port The images imeantas examples ani not retrieved from
surveyingNorkart, 2022)
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3.3.3 PortFence

Definition Fence or other barrier.

Geometry type GM_Curve

Registration method Single point in sequence

Registration description The fence is measured along the bottom. Height reference: foot.

Register information in the required attribute fields and any other
available information.
Fences ar often mapped inFKBBygnAnleggbut with a different
height referencgthe top of the object)PortFencevill also often be
mapped inFKBBygnAnlegasGjerde wall (mur), etc. If so, these
objects should have the same geometBgemore detailsin chapter
2.1.3 underUse of existig data

Accuracy requirement 35cm

Associations The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptiondPortidand

PortFacilityld
Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
..OBJTYPE PortFence Character String [1..1]
heightReference Measurement point on the objectUse Code list [1..1]

foot for portFence
status Status of the object. Code list [0..1]
dateAvailableFrom Date the object is available from. Used f¢ Character String [0..1]

objects that are only available part of the|
year or in a season (summer/winter). Da
is given as DIMM. The attribute is not
used for permanent fence.
dateAvailableTo Date the object is available to. Used for | Character String [0..1]
objects that are only available part of the
year or in a season (summer/winter). Da
is given as DIMM. The attribute is not
used for permanent fence.

centerLine Line segment. GM_Curve [1..1]
typeOfFence Categorization of fence according to typg Code list [0..1]
of use.

Code listType of Fence

Code Description

other Other type of fence.

onOffMovable| Fence that can be moved or is not always present. Used for fences that are seasonal or ¢
for an ISPS areal that alternates betweendaffistatus.

permanent Permanent fence.

notISPS Fence that is not related to ISPS activity.
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Figurel3: Example of PortFence in the port of Kristiansatelght referencefoot. (Norkart, 2020).
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3.3.4 PortFenceEntrance

Definition

Geometry type
Registration method

Registration description

Accuracy requirement
Associations

Entrance, opening or driveway to the area that is fenced in by
PortFence

GM_Curve

Single point in sequence

Measured along the bottom dhe gate or entranceHeight
reference Foot. Register information in the required attribute fields
and any other available information.

Fences are often mapped KB BygnAnleggut with a different
height referencethe top of the object See more details inhapter

2.1.3 underUse of existing data
35cm

The feature type inherits attributes from

CommonPropertiesRequire@ommonPropertiesOptiondPortidand

PortFacilityld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties | Seechapter3.1(table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
..OBJTYPE PortFenceEntrance Character [1..1]

String
heightReference Measurement point on the objectUse foot | Code list [1..1]
for PortFencé&ntrance
status Status of the object. Code list [0..1]
typeOfBarrier Type of barrier used for the entrance. Code list [1..1]
typeOfOpening Type of opening mechanism of the port, | Code list [0..1]
gate or other barrier that blocks the
entrance.
dateAvailableFrom | Date the object is available from. Used fo| Character [0..1]
objects that are only available part of the | String
year or in a season (summer/winter). Dat
is given as DIMM. The attribute is not
used for permanent or fixed entrance.
dateAvailableTo Date the object is available to. Used for | Character [0..1]
objects that are only available part of the | String
year or in a season (summer/winter). Dat
is given as DIMM. The attibute is not
used for permanent or fixed entrance.
centerLine Line segment. GM_Curve [1..1]
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Code listType of Barrier

Specifiegype of barrier used foPortFenceEntrance

Code Description

other Other type of barrier.

door Door as access or barrier of entrance to area.

automaticTrafficBarrierl Automatic traffic barrier.

foldableGate Foldable gate.

liftingGate Gate that opens byaisingit vertically up, in the same way as a road barrier is

opened.

combinationGate

Gatehaving a combination of opening mechanisag.,a combination of sliding
door with a special midection that is foldable.

manualTrafficBarrier

Manual trafficbarrier.

manuwalGate

Manual gate.

foldingGate

Gate that opens by folding.

accessControlPerson

Accesdarrier for people infout of an area.

turnstileGate

Turnstile gate that allows for passage of one person at a time.

didingGate Sliding gate.

slucieGate Sluicegate for passage of persons in/out of a controlled area.
swingGate Gate that swings open.

unknown Unknown type of barrier.

Code listType of Opening

Type of opening foa gate or other entrance iRortFenceEntrance

Code

Description

other

Other type of opening mechanism.

remoteControlled

Remote controlled gate or barrier.

mustBeOperated

Opening mechanism requires ite service.

Unknown opening mechanism.

unknown

Figurel4: A.Examples of PortFenceEntrarcaving port. B.PortFenceEntranagdoor. Height referencefoot.
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3.3.5 DryDock

Definition

Geometry type
Registration method

Registration description

Accuracy requirement
Associations

Narrow basin large enough for ships to sail in and out. The inlet can
be closed with gates and water can be pumped out, so ships can
stand dry for maintenance and repair.

GM_Surface, GM_Paoint

Draw the outer boundary ohte surface. An optional representative
point can be added.

Register the edge of the pool in the dock. Photogrammetry can be
used for measurement if desired. Dry docks can in scases be
partially registered ilFKB BygnAnlegas Gjerdeor MurLodrett(fence

or wall).It is not registered as a separate complete featlEristing
data can be used as a starting point, but the dock must be registered
in port data as a complete featurBegister information in the
required attribute fidds and any other available information.

35cm

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortidand

PortFacilityld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
..OBJTYPE DryDock Character [1..1]

String
heightReference Measurement point on the object. Code list [1..1]
liftingCapacity Lifting capacity, specified in metric tons. Integer [0..1]
maxVesselWith Maximal width of the vessel that the dock cg Real [0..1]
accommodateSpecified in meters.
maxVesselDraft Maximum draft of the vessel that the dock | Real [0..1]
can accommodate. Specified in meters.
maxVesselLength Maximumlength of the vessel that the dock | Integer [0..1]
can accommodateSpecified in meters.
name Name of the dock. Character [0..1]
String
area Polygon showing geographical extent. GM_Surface [1..1]
position Optional point of representation. GM_Point [0..1]
status Status of the object. Code list [0..1]
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3.3.6 FloatingDock

Definition

Geometry type
Registration method

Registration description

Accuracy requirement

Associations

Hoating platform for lifting ships out of the sea for maintenance or

repair.
GM_Surface, GM_Paoint

point can be added.

Draw the outeboundary of the surface. An optional representative

Register the outer limits of the dock. Photogrammetry can be used

for measurement if desired. Floating docks can in some cases be
wronglyregisteredas floathg docks in KBBygnAnleggRegister
information in the required attribute fields and any other available

information.
100 cm

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptiondPortidand

PortFacilityld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
..OBJTYPE FloatingDock Character String [1..1]
heightReference Measurement point on the object. Code list [1..1]
liftingCapaity Lifting capacity, specified in metric tons. Integer [0..1]
maxVesselWidth Maximum width of the vessel that the dock can Real [0..1]

accommodate. Specified in meters.
maxVesselDraft Maximumdraft of the vessel that the dock can Real [0..1]
accommodate. Specified in meters.
maxVesselLength Maximum length of the vessel that the dock can Integer [0..1]
accommodate. Specified in meters.
name Name of the dock. Character String [0..1]
area Polygon showing geographical extent. GM_Surface [1..1]
position Optional point ofrepresentatian. GM_Point [0..1]
status Status of the object. Code list [0..1]




Figurel6: Example floating dock
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3.4 Quay Id

Definition Abstract feature type that contains properties for unique
identification of objects.

Geometry type Abstract feature type (does not have geometry)

Associations The feature type inherits attributes from

CommonPropergésRequiredCommonPropertiesOptionaPortldand
PortFacilityld The attributes irQuayldis inherited by all feature types
in chapter3.4andchapter3.5 (with exception of boundary featurgs
Additional information When a standardized and national system for numbering quays is in
place, the attributeQuayldmust be used to hold this information.
Wor k has done on this, but it’s not
same reference aQuayldinternafor both fields. The dtibute must
not contain name of the quay, as this is a separate attribute.

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
quayld Unique identification of the individual quay. Character [0..1]

Length is limited to 2@haracters due to a limit in] String
the system for AIS messages.

quayName Name of the quay. The same quay name is us¢ Character [0..1]
on all quay fronts and quay areas that are String
considered to belong to the same quay. The
name should correspond tihe name used in
SdeSaNet.

quayldinternal The port’s custom num Character [0..1]
Numberingvaries from port to port, some using| String
only numbers or letters, while others use a
combination.
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3.4.1 QuayAreaBoundary

Definition

Geomety type
Registration method
Registration description

Accuracy requirement

Associations

Boundary to delimiQuayArea

GM_Curve

Single point in sequence

QuayAreaBoundarys registered around the entirguay area, see
figure 17. Existing FKB data, property boundariegata from the
port can used to demarcate the area. Boundarihat coincides with
the quay front along the water line/sea, musoincide with the
feature typeQuayFront Note that this feature type has a stricter
accuracy requirement thaQuayAreaBoundargnd requireto be
measured (no reuse of existing datRegister information in the
required attribute fields and any other available information.

30 cm

Demarcation towards the sea should coincide with the accuracy of
the feature typeQuayFron{10 cm).
DelimitsQuayAreaQuayAreaBoundanyherits attributes from
CommonPropertiesRequired

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6) [1..1]
..OBJTYPE QuayAreaBoundary Character String [1..1]
boundary Line segment that delingtan area. GM_Curve [1..1]
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Figurel7. Example of registration foEr QuayAreaBoundary. QuayAreaBoundary must be registered around the entire
QuayAreaNorkart, 2020.
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3.4.2 QuayArea

Definition

Geomety
Registration method
Registratiordescription

Accuracy requirement

Associations

Area adjacent to the quay front. The area is considered a part of the
samequay as the quay front#&\ quay is a structure, usually parallel to
the coastal contour or from land out to sea, where vessel can dock or
moor.

GM_Surface, GM_Point

Single poin{surface informatiol

Registered with a single point with(puayAreaBoundaryRegister
information in the required attribute fields and any other available
information. Theattribute information fromQuayldmust match the
attribute information for the quayronts for the same aredsee figure
26 - QuayFronk. A quay area caadjoin one or more quay fronts.

30 cm.Demarcation towards the sea showddincide with the

accuracy of the feature typ@uayFron{10 cm).

Delimitedby QuayAreaBoundarylhe feature type inherits attributes
from CommonPropertiesRequire@ommonPropertiesOptional

Portld, PortFacilityldand Quayld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4Quayld [0..1]
..OBJTYPE QuayArea Character [1..1]

String
typeOfQuay Intended use of the quay. Code list [0..1]
typeOfQuayConstructior] Surface material at the quay. Code list [0..1]
imageLink URL that refers to an image of the Character [0..1]
object. String
position Optional point of representation. GM_Point [0..1]
area Polygon showing geographical exten GM_Surface [1..1]
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Code listType of Quay

The code

|l ist specifies different types of quays.

For the codanultipleUse specify theusageof the quayin the attribute fieldinformation

Code Description

other Other type.

bulk Quay for loading or unloading wet or dry bulk.

charter Quay for charter boats.

container Quay for loading and unloading containers.

cruise Quay for cruise ships.

deepwaterQuay Quay that caraccommodatedeep-draft ships.

fishing Fishing quay.

multipleUse Multiple use. Specify the usage in the information attribute.

leisure Smaller quay for leisure boats etc.

highSpeedCraft Quay for higkspeed craft or fast ferry.

lo-lo Lift-on —lift-off. Loading/unloading of containers using a container crane.

localFerry Quay for local ferries.

offshore Offshorequay.

lay-up Quay for layups of ships or vessels out of operations.

ro-ro Rollon —roll-off. Quay where rolling cargo can be driven directly from the
quay on to the ships.

serviceRepair Quay for service or repair.

stone Quay for stone or material of stone.

lumber Quay for lumber.

ferryAbroad Quay for international ferries.

waiting Quay where ships can wait.




Code listType of quay surface

The code list specifies different types of surface material at the quay.

Code Description

other Other material

asphalt Agphalt cover

pavingStones Paving stones or flag stone.
concrete Concrete cover

wood Wooden deck

- J10 o | " i :
g 3 v‘én o

Figurel9: A.Surface materialwooden deckB.Surface material, concrete.
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3.4.3 LoadLimitation

Definition

Geometry type
Registration method
Registration description

Accuracy requirement
Associations

AreaBoundary

Boundary to delimit LoadLimitationArea.

GM_Curve

Single point in sequence

Prior to registration, the port should be contacted. Ports may have
documents that describe areas that hawstrictions regarding to
what the area can withstand of load (se figure 2Rgqgistration of the
areas should be done in accordance with documdnte
information/description.Register information in the required
attribute fields and any other available information.

LoadLimitationAre@ancoincide withQuayAreabut there can be
several LoadLimitationAreagthin one QuayArea. There may also be
LoadlimitationAreasin a port outside QuayAreas (e.g. areas
specifying maximum load restriction for storage of containers, for a
backarea of the port).

50 cm

DelimitsLoadLimitationAreaThe feature type inherits attributes

from CommonPropertiesRequired

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6) [0..1]
..OBJTYPE LoadLimitationAreaBoundary Character [1..1]

String
boundary Line segment that delimits an area. GM_Curve [1..1]
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Figure20: Example of LoadLimitationAreaBoundary. LoadLimitationAreaBoundary must deladitimitationArea and
encompass thentirearea In this hypothetical examplgictured its drawn two individual boundarigpink and bluejor
two differentLoadLimitationArea@Norkart, 2020.

3.4.4 LoadLimitationArea

Definition
Geomety

Registration method
Registration descriptian

Associations

Area within the port that has restrictions to what it can withstand of

load.
GM_Surface, GM_Paoint
Single poin(surface informatiof

Registered with a single point withiroadLimitationAreaBoundary
Register information in the required attribute fields and any other

available information.

Delimited byLoadLimitationAreaBoundar¥he feature type inherits

attributes fromCommonPropertiesRequired

CommonPropertiesOptionaPortld PortFacilitylcand Quayld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4Quayld [0..1]
..OBJTYPE LoadLimitationArea Character String [1..1]
typeOfQuaySurface Surface material of the area. Code list [0..1]
typeOfUseClass Categories of different weight classes| Code list [0..1]

Use class indicates the maximum
permissible axle load and total weigh ¢
a vehicle.
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axld_oad Total weight felt by the roadway for all| Real [0..1]
wheels connected to a given axle of a
wheeled vehicle. The maximum
allowable weight, specified in metric
tons.

pointLoad Load applied to a single point. The Real [0..1]
maximum allowable weight from a
point load, specified in metric tons.

minimumDistancePointLoad The minimum distance two point loadd Real [0..1]
can be placed to avid ovedding the
area. Specified in meters.

loadReference Reference to original document, CharacterString [0..1]
drawing etc. that contain information
about weigh limitations.

loadld Number or text used by the port to CharacterString [0..1]
identify a loadLimitatonArea.

loadLimitation Upper limit for evenly distributed load.| Real [0..1]
Specified in metric tons per square
meters(t/m?).

position Optional point of representation. GM_Paoint [0..1]

area Polygon showing geographical extent| GM_Surface [1..1]

Code listType of useclass

Type of use class. There are different weight classes, which indicates the maximum permissible axle
load and total weight. As describedforskrift om bruk av kjgreteand Statens vegvesdrandbook
R412

Code | Description

Bk10 | Use class Bk10

Bk6 Use class Bk6

Bk8 Use class Bk8

BkT8 | Use class BKT8, a variant of Bk8. It has the same maximum
load as bk8, but the total allowed weight is higher.

other | Other type of use class




Figure21: LoadLimitationAreadrawn in the examples are not checked agamesiity andare hypothetical The example on
the left hand illustrates how a quay may have several areas with different wiaigts andmusttherefore be divided into
individual areas. Image to the righ: loadLimitationArea is natecessarilyverlapping or identical with the quayea. You

can have load limitationfor back areas or cargo storage areas in the [fNdrkart, 2020.
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3.4.5 Slip way

Definition A ramp on the shore which ships, or boat can be hauled up from a
floating position and up on dry land.

Geomety type GM_Surface, GM_Paoint

Registration method Draw the outer boundary of the surface. An optional representative
point can be added.

Registraion description Register the outer edge of the inclined plane. If an area contains

three different slips with different capacities, this should be
registered as three different objects. The minimum size for registering
a slipway i$m?.

Slippis a feature type iffKB BygnAnlegbat is registered with line
geometry. Here, both outer sides that run across tleastal contour
are registered.

Sipway without rails are classified as rampbsese are registered as
the feature typeQuayFrontwith typeOfQuayConstruction: ranfpe
figure 28).Slipways at privatboathouser covered halls/workshops
is not registered. These are registered as buildingaiB Bygning

Register information in the required attribute fields and any other
available information.

Accuracy requirement 35cm

Associations The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,
PortFacilityldand Quayld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [1..1]
..OBJTYPE Slipvay Character String [1..1]
heightAboveChartDatum | Height of slipway in meters above water. Th¢ Real [1..1]

reference level for height is LAT (lowest
astronomical tide/chart datum) unless
otherwise stated.

heightReference Measurement point on the object. Code list [1..1]

status Status of the object. Code list

typeOfAccess What kind offuser that has access to the Code list [0..*]
object.

typeOfQuaySurface Type of surface cover or material. Code list [0..1]




slipwayCapacity Lifting capacity for the slipway, specified in | Integer [0..1]
metric tons.

craneCapacity Lifting capacity for the crane connected to th| Integer [0..1]
slipway, specified in metric tons.

maxVesselLength Maximum length of the vessel that the slipwé Real [0..1]
can accommodate. Specified in meters.

maxVesselWidth Maximum width of the vessel that the slipwa] Real [0..1]
can accommodate. Specified in meters.

maxvesselDraft Maximum draft of the vessel that the slipway Real [0..1]
can accommodate. Specified in meters.

name Name of the slipway. Character String [0..1]

specification Detailed description of the object, or other | Character String [0..1]
technical features.

position Optional point of representation. GM_Paoint [0..1]

area Polygon showing geographical extent. GM_Surface [1..1]

Code listType of access

What kind of user that has access to the object.

Code Description

all Access for all.

allship Access for all ships.

other Other type of access.
otherVessel Access for other vessel.
cruisesShip Access for cruise ships.
fishingBoat Access fofishing boats.
freightVessel | Access for freight vessels.
portOperations| Access for port operations.
tenant Access for tenants.
leisureBoat Access for leisure boats.

B www.kartverket.n o |




i

Figure23. Exampleslibpway.

3.5 Obje ctld
Definition

Geometry type
Associations

Abstract feature type that contains properties for unique

identification of objects.

Abstract feature type (does not have geometry)

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilitylcand Quayld The properties iObjeclds inherited by all

feature types irchapter3.5.

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
objectldinternal The port’'s cust om| Character [0..1]

Numbering varies from port to port, String
some using only numbers or letters,
while others use a combination.
objectld Uniqueidentification of the individual Character [0..1]
objects on the quay. String
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Guidelines for seriahumber for point

feature types:

The attributeobjectldis used founique
identification of objects on the quat is
recommended that the numbering starts at
001 for each quay, and that objects that are
numberedsuch as bollards, gets a sequential
order (serial number) according to their
location along the quay fronSee exmple
figure 24. The starting point for serial number
(where no. 1 is placed) should be plaged

the end or the side of the quay where a ship
first passes when entering the port.

Figure24. Exampldrom the port of Sadnes with bollards along the quay frofithe approach to the port of Sandriegrom
the north, and the serial numbering therefore starts at the northern end of the quay.
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3.5.1 QuayF ront

Definition

Geometry type

Registration method
Registration description

Accuracy requirement

Associations

Part of the quay that is suitable for mooring a vessel.

GM_Curve

Single point in sequence

The feature typeQuayFronmust be measured. There is a
requirement for surveying existing data or reise of geometry must
not be used for registration of the quay front. Quay fronts can have
matching geometry withKystkonturTekniskeAnleggKB Vanmr
KaiBryggeKantFKB BygnAnleggd)he geometry from these feature
types must not be reused.

Quay front is measured from the top, with height refereriop.
Register information in the required attribute fields and autler
available informationQuayFronis not used as delimitation or
boundary forQuayArea

QuayAreaBoundarthat coincide with QuayFront along the
waterline/sea must have coinciding geometry.

Allquay frontsmust have attribute information in the attribute fields
portNameor UNLOCODEePortld. A quay (the object itself in
reality) willconsist of one or more quay fronts, one quay area and a
guay area boundaryVhen registering or mapping a pothe quay
fronts, quay areas (with boundaries) that together make up a duay
reality) must have the samgquayldand quayNaman the attribute
information.

A quay area usually borders one or more quay fronts (see picture 26).
The quay front mugbe split into several parts where:

The quay has a largbreaking pointe.g.90 degrees, for a smaller
breaking poini tnbt secessaryo split the objec].

The dtribute information is different (differentype of quay,

different type of quay surfacelifferent height above chart datum,

etc.)

In the distinction between port facilities that are ISPS.

10 cm

The feature typeénherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,
PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes

Description | Datetype | Multiplicity |
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CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5Objectld [0..1]
..OBJTYPE QuayFront Character [1..1]
String

heightAboveChartDatum | Height in meters above water. The | Real [1..1]

reference level foheight is LAT

(lowest astronomical tide/chart

datum), unless otherwise stated.
heightReference Measurement point on the objectUse | Code list [1..1]

top for QuayFront
status Status of theobject. Code list [1..1]
typeOfQuayConstruction | Type of quay construction. Code list [0..1]
typeOfQuay Intended use for the quay. Code list [1..]
Length Length of quay front in meter§he Real [1..1]

length is measured on the part of the

qguay front that is suitable for docking

Length can also be calculated from tk

length of the geometry.
centerLine Line segment. GM_Curve [1..1]

Code listType of Quay Construction

Code Description

other Other type of construction

wharfQuay | Wharf or quay

seawall Constructed of stone amasonry

ramp Ramp, steepled inclined plane.

Ro-roRamp | (roll on/roll off) Adjustable ramp or boarding platform.

sheetPiling | Supporting construction of sheet materials with interlocking edges, driven into the grou
prevent seepage into an excavation.

pillars Quay on piles or pillars.

landingSteps| Quay where steps are part of the quay construction or form the outer patiefjuay.

unknown Unknown construction type.
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Figure25: Example on how to regist€uayFront (yellow line). The Ieng'Ehmeasued along the part of the quay front that
is suitable for docking (purple linéjeight referenceTop(Norkart, 2020.

i o |

- R
Figure26: A.The quay is often not a sharp 90 degbemd butcan have &evellededge or other form of roundin@he quay

front is measured from the top, at the outermost line, before the construction is sloped or roGegdde drawn in red.
QuayFront is not associated wifluayArea Onequay area is registered for omgay orjetty, even if there imultiple quay
fronts along the area (nr.-3), as the figure shows. QuayArea must be delimited by QuayAreaBoundary.
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Incorrect: Correct:

<\

Figure27. Example on how to draw QuayFront. In the image on thewefich is incorrect, QuayFront is used as a part of the
RSEAYAGEGAZ2Y F2NJ GKS vdzZ- ! NSIF & L{Qa,asshéwd in theinage tdlfBd right dzy Rl NE
QuayFront isnindependenfeature type, which should not delimit other obiig. Coinciding geometry for QuayFront and
QuayAreaBoundary &lowed.

=

- LN T
> e S _"u

of quay constructiogramp».a S| 4 dzNB | (i ( K @ediarh i SN &

Figure28: A. RampRegisters as QuayFrontype
high tide B.Quay on pillars

u»
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3.5.2

Definition
Geometry type
Registration method

Registration description

Accuracy requirement
Associations

MooringFacilities

Mooring facilities at the berth oquay area.

GM_Point

Single point

Registeed as a single pointatthe b | evertex, use height
referencetop. Permanently mounted mooring facilitieaust be
measured.There is a requirement for surveyirgxisting data or re
use of geometry must not be used for registrati@ulphin (which is
freestanding in the sea) can beeasuredwith photogrammetry,
since this is difficult to get to with surveyirigolphin can havéhe
same coinciding geometry as the feature typelebunin FKB
BygnAnleggRegister information in the required attribute fields and
any other available information.

The angle that the mooring ropesan have from the boat down to
the mooring device, as illustrated in figure 29, can be specified in the

attribute fieldsallowedMooringAngleFloorPlasand

allowedviooringAngleProfile
10 cm(Dolphin 20 cm)

Thefeature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PatFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portid Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5Objectld [0..1]
..OBJTYPE MooringFacilities Character String [1..1]
heightAboveChartDatum Height in meters above water. The Real [1..1]

reference level for height is LAT (lowest
astronomical tide/chart datum), unless
otherwisestated.
heightReference Measurement point on the objectse Code list [1..1]
top for mooringFacilities
status Status of the object. Code list [0..1]
typeOfMooringFacility Type of mooring. Code list [1..1]
maximumLoad Maximum load for bollard, measured in | Real [0..1]
metric tons.
certificationDate Date for last certification. Dae [0..1]
allowedMooringAnglEloorPl| Allowed angle for mooring as seen from| Character String [0..1]
an above. Examplet/-90°.
allowvedMooringAngleProfil| Allowed angle for mooring as seen in Character String [0..1]
e profile. Example +75°£15°.
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specification Detailed description of the object, or Character String [0..1]
other technical features.

position Geographical location. GM_Point [1..1]

Code listType ofmooring facility

Specifies type of mooring device.

Code Description

other Othermooring device.

buoy Buoy

dolphin Dolphinor pole, often extending into the water and not connected to shore. Used to mooring

vessels using rope to attach.

cableWire | Cable or wire as mooring device.

mooringBolt| Mooring bolt, often mounted on rock. Usually used for mooring medium or sreafiels.

bollard Bollard

ring Ring

releaseHook| Hook with hinge that can be released to be opened.

ed Mooring
O\N ar)g/
N

device Quay front

Mooring device

Figure29: Attribute fields for allowedMooringAngleFloorPlan and allowedMooringAnglePiwfilsed to specifihe angle
that the mooring ropes can have from the ship and down to the mooring device, for example a(b@ftwdrket, 2021).
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i = e
Figure30: Height reference or measurement point for various mooring fasilifiee images shows some of the different
types of mooring deviceA. - E Bollard F. Ring. @olphin H.Release hogk and J.Mooring bolt Height referenceTop.
(Norkartand Port ofOslo KF, 2020
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3.5.3 Fender

Definition

Geometry type
Registration method
Registration description

Accuracy requirement
Associations

Bumpers designed to absorb the kinetic energy of a vessel berthing.
GM_Point, GM_Curvgvhen grouping fendeds

Single poinbr dngle point in sequencéf grouping of fenders
Whenregistering individual fenders, point geometry is used. If there
are many fenders of the same type-{@hders, small enders or tire
fenders) line geometry can be uséd group fenders)Fenders must
have either point or line geometrijthe geometry musdollow the

quay front if line geometry issed. The number of fenders is specified
in the attribute field fomumberOfFenderand distance between the
fenders is specified in the information field.

Fenders is measureat the top point, where they are mounted to the
dock/quay, with height referencmp. Register information in the

required attribute fields and any other available information.
20 cmfor both point and line features.

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.50bjectld [0..1]
..OBJTYPE Fender Character String [1..1]
heightAboveChartDatum | Heidcht in meters above water. The Real [1.1]

reference level foheight is LAT (lowest
astronomical tide/chart datum), unless
otherwise stated.
heightReference Measurement point on the objecEor Code list [1..1]
fenderusetop (where its mounted.
Secification Detailed description of the object, or Character String [0..1]
other technical features (dimension,
height, width, diameter, etc.).
typeOfFender Type of fender Code list [0..1]
fenderOrientation The orientation of the fender. Code list [0..1]
status Status of the object. Code list [0..1]
numberOfFenders Number of fenders. Used when groupit Integer [0..1]
of fenders.
centerLine Line segment that can be used when | GM_Curve [0..1]
grouping of fendes of the same type.
position Geographical location. GM_Point [0..1]
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Code listFende Orientation

Code lisffor the attribute fender orientation.

Code Description
otherOrientation Other orientation
verticalOrientation Vertical orientation

horizontalOrientation

Horizontal orientation

Code listType of Fender

Specifies different types of fenders. The codeidistsed to specify the attributypeOfFender

Code Description

square Square shaped fender.

D-fender Rubber pipe with Bhaped cross section.
tireFender Fender from tires.

tugboatFender Tugboat fender.

rollingFender Rolling fender.

round Round fender.

PURfender Fendemade of polyurethane.

floatingFender

Floating fender.

pneumaticFender

Large sausagghaped floating rubber fender filles with higinessure air,
often covered withtires.

coneFender

top.

cylindricalFender

Cylindrical fender. Also used for circle or kaitle shaped fender.

trapezeFender Trapezeshaped fender.

V-fender Fenderwith V-shaped cross section.

torsion Fender with torsion spring or torsion bar suspension.
bottomFoundedFender | Bottom founded fender

fenderPanel Fender as a panel.

otherFeder Other type of fender.

Coneshaped fender mounted vertically on the blefguay, with a flange on




Figure 31: Exampls of some different fender types and theweasurement points. The pictures are from the port of
Kristiansand and the port of OglBhota Norkartandport of Oslo KF). Azender panegfYellow line in the image showsere
the quay front is behind the fendedsB. Tor®n fender, C. Mender, D. Efender, E. Confender. F. Mender.These can be
measured with single points or as grouped fenders (line segnm@riye fendey H. Pneumat fender.This type of fendes
usually stored some place in thert andis movedbetween vessels as needed. Registered as a point atdhagelocation if
the port has a fixedtorage location for this fender typk.Cylindricafender, J. Mender.Measurement isnade onthe back

of the fenders, where they are mounted to the quay. The attribute specification is used to spetiifyethgion of the fender
(Phob A¢ H, Norkart, 2020Photo Hand : Port ofOslo, 2021).
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3.5.4 Crane
Definition
Geometry type

Registration method
Registration description

Accuracy requirement

Device for lifting or moving heavy objects, located on the quay or in
the port.

GM_Point

Single point

There is a distinction between fixed or movable (mobile) crafes.
fixed crane is mounted at a fixed point in the port or at the quay,
while mobile cranes can be movegaitmounted cranes or thie
semimobile cranes are classified as mobile. Cranes ajistered as
a single point, but for mobile cranes the point is registered as a
representative coordinate at a suitable location. The point must be
given an accuracy that indicates great uncertaidtysessment of the
location should be done in dialogue tvithe port.Register
information in the required attribute fields and any other available
information. The port should be contacted regarding providing
attribute information such as rangad or other technical details
and information about the crane.

Fixed installation30 cm Movable installationRepresentative point

Associations

on the quay.

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4Quayld [0..1]
Objectld Seechapter3.5Objectld [0..1]
..OBJTYPE Crane Character String [1..1]
heightReference Measurement point on the objecEor Code list [1..1]

crane usdoot.
typeOfCrane Type of crane Code list [1..1]
enemgySsource Source of energy that the crane uses. Code list [0..%]
mobile Fixed or movable object fixedmounted | Boolean [1.1]

crane stands at a fixed point on tlygay | (true/false)

while mobile cranes can be moved. Rail

mounted cranes or other sermobile

cranes are classified as mobile. For

movable objects, the value true (yes) is

used, while for fixed objects false (no) is

used.
status Status ofthe object. Code list [0..1]




specification Detailed description of the object, or Character String [0..1]
other technical features.

range Working radius of the crane. Measured | Real [0..1]
from the quay front, in meters.

maximumLoadRange Maximum lifting capacity with maximum | Real [0..1]
range/working radius. Specified in metrig
tons.

maximumLad Maximum lifting capacity. Specified by th Real [0..1]
shortest lift, in metric tons.

position Geographical location. GM_Point [1..1]

Code listType of Crane

Specifies type of cranér the feature type Crane.

Code Description

other Other type of crane.

portCrane Crane located in the port.

mobileCrane Mobile crane, often mounted on a vehicle.

bulkCrane Crane for bullhandling

gantryCrane Gantry crane, builon a gantry, which is a structure used to straddle an
object.

reachstacker Vehicle for lifting and transporting containers.

rail-goingCrane Crane mounted on rails.

swingCrane Swing crane.

tranverseCrane Crane that is movable in three planes: two horizoatiadl one vertical.

Code listEnegy source

Energy source for crane or other object.

Code Description

other Other energy source.
battery Battery as energpource
diesel Dieselas energy source.
electrical Electrical power supply.
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Figure32: Example of different types of cranes, with measuring poktSransverse crane in port 6lo, BA fixed crane in
a marina- Kristiansand, C. Mokilaane in Kristiansand, D. Containerane in Oslo, EFixed cranén SirevagHeight
reference Foot. (Photo: Port ofOslo KF, Norkagnd Kartverket)
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3.5.5 LoadingUnloadingEquipment

Definition

Geometry type

Registration method
Registration description

Accuracy requirement

Associations

Equipment that is part of the permanent infrastructure in the port
and is used for loading or unloading ships.

GM_Point

Single point
Registered as a single poikteight referencetop, foot, unknown—
dependingon measurement

There is a distinction between fixed or movable (mobile) equipment.
In case the equipment is movable, its classified as mddibeable
objectsis registered as point with arepresentativecoordinateat a
suitable location. Thpoint must be given an aocacy that indicates
great uncertainty Assessment of the location should be done in
dialogue with the portRegister information in the required attribute

fields and any other available information.

Fixedinstallaion: 30 cm.Movableinstallation Representatig point

on the quay.

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portid Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5 Objectld [0..1]
..OBJTYPE LoadingUnloadingEquipment Character [1..1]

String
heightReference Measurement point on the objecEor Code list [1..1]
loadingUnloadingEquipment ugeot.
typeOfEquipment Type ofequipment for loading or Code list [1..%]
unloading.
typeOfUsage Type of usage of the equipment. Code list [1..%]
Specifies if it’s
unloading.
mobile Fixed omovable objectFor movable Boolean [1..1]
objects, the value true (yes) is used, | (True/False)
while for fixed objects false (no) is use
position Geographical location. GM_Paoint [1..1]
status Status of the object. Code list [0..1]
specification Detailed description of the object, or | Character [0..1]
other technical features. String




Code listType of Equipment

Type of loading or unloading equipment.

Code Description

other Other type of loading or unloading equipment.

boatlift A machine for lifting boats out of the water.

hopper Funnel for unloading materials transported in bulk.
hoppeithConveyorBelt | Hopper connected conveyor belt for bulk unloading of raw materials in

loose form.

loadingUnloadingRamp

Ramp for loading materials in bulk, directly from rollirghicles onboard
ship.

loadingrower

Tower for loading andnloading bulk.

marineLoadingArm

Mechanical arm consisting of pipes, for transfer of wet bulk between ve
and port.

unloadingManifoldDryBulk

Connection point for unloading dry bulk. Manifold or pipe branch where
vessels connect with hoses.

unloadingManyfoldWetBulk

Connection point for unloading wet bulk. Manifold or pipe branch where
vessels connect with hoses.

conveyorBelt

Beltthat is kept inmotion andis used to transport gods from one end of
the belt to the other.

Code listType of Usage

Code Description
loading Equipment used for loading.
unloading Equipment used for unloading.

Figure33: Example®f loading and unloading equipment, with measurement poiat$oading pointmanifold, B: hopper, C:

-

N

',',‘ raup

)

T )
: RV

loading crane with conveyor bg¢Rhoto: Port 0fOslg Port ofTrondheim).
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3.5.6 ElectricityConnection

Definition
Geometry type
Registration method

Registration description

Location for power connection

GM_Point

Single point

Registered as a single poattthe objects top centre. Height
reference: top Register information in the required attribute fields
and any other available information.

Feature types with coinciding geometrgn occur ire.g.,FKB Ledning

or other local databases at the municipality or the electricity company
(elverket). The attributéElectricityConnectiahave multiplicity[0..*]
which means that it is possible to entewltiple instances of the
attribute for the samepoint feature. If there are several electrical
connection points at a locatior (g.,several sockets at the same
location), all attribute information can be registeréat a single point
object (as opposetb several overlapping points, where one point is

Accuracy requirement

Associations

established per caact/connection).
20 cm
The feature type inherits attributes from

CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties | Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5 Objectld [0..1]
..OBJTYPE EkctricityConnection Character String [1..1]
heightReference Measurement point on the objecEor Code list [1..1]

ElectricityConnectionse top.
heightAboveChartDa] Height in metes above water. The reference | Real [0..1]
um level forheightis LAT (lowest astronomical
tide/chart datum) unless otherwise stated. Fo
points that may be at riskf being flooded
during storm surges, it may be relevant to
record the height above chart datum (the port
authorities can disconnect relevant electrical
cabinets that may come under water).
typeOfElectricalConn| Types of power connections that are availabl{ Code list [1..%]
ection
electricalConnectiong Possible types of power connections. Date type [0..*]
ElectricityConnection
status Status of the object. Code list
typeOfAccess What kind of user that has access to the obje| Code list [0..%]
rangeCable Length of cable, or range for available cable | Integer [0..1]
drum.
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dateAvailableFrom | Date the object is available from. Used for Character String [0..1]
objects that are only available part of the yea
or in a season (summer/winter). Date is given
as DBMM. The attribute is not used for
permanentobjects

dateAvailableTo Date the object is available to. Used for objed Character String [0..1]
that are only available part of the year or in a
season (summer/winter). Date is given as-DD
MM. The attribute is not used for permanent
objects

position Geographical location. GM_Point [1..1]

Code listType of Electrical Connection

Specifies type of electrical connection.

Code Description

other Other type of electrical connection

shorePower Shore power facilities.

powerCabinet Power cabinet with various types obnnections.

chargingSystem Electrical system used for charging.

powerConnectionCrang Hectrical system where it is possible to connect the power
supply for cranes.

Date typeHectricityConnectionProperties

Attributes to specify the different types of poweonnectionsavailable:

Attributes Description Date type Multiplicity

power Electric power produced pr. second, measurg Integer [0..1]
in watt.

phase The distribution of loadSpecification of the Character String [0..1]
individual poles or conductors in an AC syste

frequency The rate of oscillation of an alternating curren Code list [0..1]
per second. Specified in Hertz.

connectionld Id-number of other description specifying the | Character String [0..1]
type of connection.

current The rate of flow of electric charge past a poin| Integer [0..1]
or region. Specified in ampere.

voltage Electrical potential specified wolt. Code list [0..1]

Code listVoltage

Voltage for electrical connections. Measured in volt

Code Description

11000V High voltage 11 kV

22000V High voltage22kV

230V 230 Volt

400V 400 Volt

440\Or690V Power connection witi#40Vor 690V.
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440V 440 Volt

6600\V0r110000V| High voltage. Power connection with@kVor
11kV.

6600V High voltage 6,6 kV

690V 690 Volt

unknown Unknown voltage.

Code listFrequency

The code lisspecifies the frequency used. Measured in Hz.

Code Description

50H20160Hz | Power connection that can deliveD31zor 60 Hz.
50 Hz Frequency50 Hz

60 Hz Freguency60 Hz

directCurrent | Direct current.

unknown Unknown frequency.

Figure34: Examples of ElectricalConnection with measurement points. The tgpidtuoeis from Port of Kristiansand, the
bottom picture is from Sirevadg. Registered as single point, measuthd 2t 2 S/@téxarrespondingly as theature
ieL)S a&acC2NRSt MHeightréferendeTop (Nofkart 2020%



3.5.7 WaterConnection

Definition
Geometry type

Registration method
Registration description

Accuracy requirement

Associations

Location for water connection.
GM_Point
Single point

Registered as a singb@int in the middle of the object. The height
referenceused depends on where on the object the measurement is
made. See examples of measurement points in figuréfZbmanhole
or similar object can be foundintmeu ni ci pal i ty’ s

and wastewater, thegeometry can be retrieved from thiRegister

information in the required attribute fields and any other available

information.
20 cm

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.50bjectld [0..1]
..OBJTYPE WaterConnection Character [1..1]

String
heightReference Measurement point on the object. Code list [1..1]
status Status of theobject. Code list [0..1]
waterConnectionType | Type of water connection. Code list [1..%]
typeOfAccess What kind of user that has access to the object Code list [0..%]
manholeNumber ID-marking of manholes. Integer [0..1]
Capacity Capacity for filling or emptying water. Unit of Integer [0..1]
measure is rpr. hour.
connectionSize Dimensions of the pipes to lm®nnected. Character [0..1]
String
dateAvailableFrom Date the object is available from. Used for Chaacter [0..1]
objects that are only available part of the year ¢ String
in a season (summer/winter). Date is given as
DDMM. The attribute is not used for permanen
objects.
dateAvailableTo Date the object is available to. Used for objectg Character [0..1]
that are only available part of the year orina | String
season (summer/winter). Date is given as-DD
MM. The attribute is not used for permanent
objects.
position Geographical location. GM_Point [1..1]

dat aba



Code listtype of Water Connection

Specifies type water connection.

Code Description

other Other type. Specify type in the
information attribute field.
freshWater| Fresh water or drinking water for
refilling.

Figure35: Example®f different WaterConnections with measurement pointdVlAasuring point on the top of the cabine
B. On smaller water connection points the measurenetitken at the water tap. C. Wateonnection in the port of
Kristiansand Here, the point is registered in the middle of the water connedattake. Height referenceTop.(Norkart,
2020).
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3.5.8 LiquidWasteFacility

Definition
Geometry type

Registration method
Registration description

Accuracy requirement

Associations

Facility for emptying liquid waste, such as waste water, septic or

equivalent.
GM_Point
Single point

Registered as a single point in the middle of the objébe height

reference used depends on where on the object the measurement is

made.lfa correspondi

from this.

ng object
database for water and wastewater, the geometry carréieieved

can

There is a distinction between fixed or movable (molwlejects. This
can be in the form of a tanker or other vehidiéovable objects is
registered as a point with a representative coordinate at a suitable
location.The point must be given an accuracy that indicates great

uncertainty.Assessment of the location should be done in dialogue

with the port. Register information in the required attribute fields

and any other available information.

If a septic tankhat is used for recreational purposesnfptying for
leisure boatdis registered, the codagpeOfLiquidWaste = septmd

typeOfAccess = leisureBoaite sed.

Fixed installation20 cm.Movable installationRepresentative point

on the quay.

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilitylgdQuayldand Objectld

Attributes specific for the feature type

Attributes Description Date type | Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5 Objectld [0..1]
..OBJTYPE LiguidWasteFacility Character [1..1]

String

heightReference Measurement point on the objeet Code list [1..1]

status Status of the object. Code list [0..1]

typeOfAccess What kind of user that has access to th{ Code list [0..*]
object.

liquidWasteType Type of liquid waste that can be dispos{ Code list [1..%]
of.

Capacity Capacity for emptying. Unit of measure| Integer [0..1]
m3pr. Hour.

manholeNumber ID-marking of manholes. Integer [0..1]
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mobile Fixed or movable objecEor movable Boolean [1..1]

objects, thevalue true (yes) is used, (True/False)
while for fixed objects false (no) is used
connectionSize Dimension of the pipes to be connecteq Character [0..1]
String
dateAvailableFrom Date the object is available from. Used | Character [0..1]

for objects that ae only available part of| String
the year or in a season (summer/winter|
Date is given as DMIM. The attribute is
not used for permanent objects.

dateAvailableTo Date the object is available to. Used for| Character [0..1]
objects that are only available part of thl String
year or in a season (summer/winter).
Date is given as DMM. The attribute is
not used for permanent objects.

position Geographical location. GM_Point [1..1]

Code listType of Liquid Waste

Type of liquidvaste that can be disposed of.

Code Description

other Other type of liquid waste.

greywater | Facility for receiving greywater from a boat or vessel.

septic Facility forreceivingseptic or sewer.

blackwater | Facility for receiving blackwater (water containing oil, etc. that must be handled
separately).
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3.5.9 EmergencyResponseEquipment

Definition

Geometry type
Registration method
Registration description

Accuracyrequirement
Associations

Location for emergency response equipment.

GM_Point

Single point

Registered aa single point in the middle of the object, at the level of
the quay frontwhere the emergencgquipment is placed. The height
reference used depends on the location of the objéeairladders,

this is measured at the top of the ladder (which is at the level of the
quay front) while for a fire hydrant the measurement point should be
at the foot of the object. For equipment that is mounted on a wall or
similar, the point is registered ¢he top centreof the object.If a
corresponding object can be found in FKB or mualadifatabase, the
geometry can be retrieved from thiRegister information in the
required attribute fields and any other available information.

30 cm

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,
PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type | Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5 Objectld [0..1]
..OBJTYPE EmergencyResponseEquipment Character [1..1]

String
heightReference Measurement point on the object. | Code list [1..1]
Use foot or top.
status Status of the object. Code list [0..1]
typeOfEmergencyResponseEquipm¢ Type of equipment available. Code list [1..%]
Secification Detailed description of the object, o| Character [0..1]
other technical features. String
position Geographical location. GM_Point [1..1]

Code listType of Emergency Response Equipment

Type of emergency response equipment.

Code Description

emergencyAccessArea Facilitatedaccess to a building, reserved for the fire brigade or emergenc
services.

Other Other equipment.

firealarmControlCentre

Controlcentrein a fire alarm system.

flammableMateral

Storage of good or materials that are flammable.
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fireHydrantOverground Permanently mounte@quipmentoverground Point which the firdorigade
can connect to water supply.

fireHydrantUnderground Permanently mounted equipment underground. Point which the fire brig:
can connect to water supply.

fireExtinguisher Fire extinguisher.

Firehose Fire hose

boatHook Boat hook

explosiveMaterials Danger or risk of explosion.

firstAid First aid equipment.

gasesUnderPressure Location where containers with gas under pressure is stored.

Defibrillator A defibrillator is used to restart the heart in cases of cardiac arrest.

highVoltage High voltage

emergencyPosterInformationPoir; Emergency poster or point of information.

keyCabinet Key cabinet or safe for use by the frégade.

oilBoom Temporary floating barrier used to contain an oil spill.

lifebuoy Lifebuoy

smokeHatch Hatch, panel or other that can be opened or removed to ventilate heat al
smoke from a building on fire.

emergencyAsemblyPoint Assembly point in case of evacuation.

sprinklerControl ControlCentrefor sprinkler system.

ladder Ladder

voiceAlertCenter Voice alertcentre.

Figure36: Differentemergencyesponseequipment. A LadderHeight referenceTop, BFireHydrantOverground-eight
reference Foot, C.Ladder andifebuoy. There is possible to use multiple codes incide lis{multiplicity [1..*]).Height

reference Foot. (Norkart, 2020.
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3.5.10

Definition
Geometry type

Registration method
Registration description

Accuracy requirement

Associations

FuelConnection

Location for fuel or refuelling.
GM_Point

Single point
Registered as a
foot.

There is a distinction between fixed or movable (mobile) object. This
can be in the form of a tanker or other vehidovable objects is
registered as @oint with a representative coordinate at a suitable
location.The point must be given an accuracy that indicates great
uncertainty. Assessment of the location should be done in dialogue

single point at

with the port.

Register information in the required attribute fiedldand any other

available information.

Fixed installation20 cm Movable installationRepresentative point

on the quay.

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,

PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.50Objectld [0..1]
..OBJTYPE FuelConnection Character String [1..1]
heightReference Measurement point on the objectUsefoot for | Code list [1..1]

FuelConnection
status Status of the object. Code list [0..1]
typeOfAccess What kind d user that has access to the objeq Code list [0..%]
mobile Fixed or movable object. For movable objects Boolean [1.1]
the value true (yes) is used, while for fixed (True False
objects false (no) is used.
typeOfFuel Type of fuel. Code list [1..%]
capacity Capacity for filling fuel, specified in*iper Integer [0..1]
hour.
dateAvailableFrom Date the object is available from. Used for Character String [0..1]
objects that are only available part of the yea
or in a season (summer/winter). Date is given
as DBMM. The attribute is not used for
permanent objects.
dateAvailableTo Date the objects available to. Used for object{ Character String [0..1]
that are only available part of the year or in a
season (summer/winter). Date is given as-DD

t

he



MM. The attribute is not used for permanent
objects.
position Geographicalocation. GM_Paoint [1.1]
Code listType of Fuel
Type of fuel.
Code Description
ammonia Ammonia (NH3).
other Other type of fuel.
gasoline Gasoline
biodiesel Biodiesel
gasolin®iesel | Gasoline and Diesel
diesel Diesel
hydrogen Hydrogen(H2)
VLSFO Verylow sulphurfuel oil (VLSFO).
LNG Liguefied natural gas
methan Methane(CH4
methanol Methanol (CH3OM
ULSFO Ultra-low sulphurfuel oil (ULSFO).

Figur37: Exampla~uelConnection with measurement poideight referenct

foot.
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3.5.11
Definition
Geometry type

Registration method
Registration description

Accuracy requirement

Associations

Solid WasteDisposal

Location for solid waste disposal.

GM_Point

Single point

Registered as a single point. The measurement is rivattee centre
of the object The objecttan be measured either at the tap at the
foot (when using foot, this must be level with the quay front where
the object is located).

There is a distinction between fixed or movable (mobile) object. This
can be in the form of a vehicle or othédovable objects is registered
as a point with a representative coordinate at a suitable location. The
point must be given an accuracy that indicates great uncertainty.
Assessment of thiocation should be done in dialogue with the port.

In case a corregmding object exist in FKB or a municigatabase,
the geometry can be retrieved from therBegister information in the
required attribute fields and any other available information.

Fixed installation20 cm Movable installationRepresentative point
at the quay.

The feature type inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,
PortFacilityld Quayldand Objectld

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3 PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5 Objectld [0..1]
..OBJTYPE SolidWasteDisposal Character String [1..1]
heightReference Measurement point on the objecEor Code list [1.1]

SolidWasteDisposake foot or top.
status Status of the object. Code list [0..1]
wasteDeliveryProcedure Reference to a delivery procedure that| Character String [0..1]
provide information about waste
reception and waste management for
users of the port.
typeOfWaste Type ofwaste. Code list [0..%]
typeOfWasteContainer Type of waste container. Code list [0..1]
mobile Fixed or movable object. Boolean [1..1]
(Trud Falsé
typeOfAccess What kind of fuser that has access to | Code list [0..*]
the object.




dateAvailableFrom

for objects that are only available part
of the year or in a season
(summer/winter). Date is given as DD
MM. The attribute is not used for
permanent objects.

Date the object is available from. Used Character String

[0..1]

dateAvailableTo

objects that are only available part of
the year or in a season
(summer/winter). Date is given as BD
MM. The attribute is not used for
permanent objects.

Date the object is available to. Used fo| Character String

[0..1]

position

Geographicalocation

GM_Point

[1.1]

Code listType of Waste

Type of waste. The code list is used for tb&ture type SolidWasteDisposal
several options, as sonveaste points havéhe possibility to deliveseveral types of wste.

Code Description

other Other type of waste
agphalt Asphalt waste

batteries Waste batteries
HectricalWaste Electricaaste. Including fluorescent lamps.
glass Waste glass

lightbulb Lightbulb

paint Waste paint

foodWaste Food waste

metal Metal waste
impreghatedWood Impregnated wood waste
oilyWaste Waste containing oil
paper Paper or cardboard waste
pladic Plastic waste

stone Stone

resdualWaste Residual waste

Code listType of Waste

Container

Type of waste container.

Code Description

other Other type of container

refuseBind Refuse bin

container Container

underground Underground waste
disposal system.

wasteBin Waste bin

t

S

possi bl e

t

(0]
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Figure39: Examples of solid waste disposéjects in the ports of Oslo and Kristiansaddight referenceFmt or top
(Photo: Port ofOslo,Norkart, 2020).
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3.5.12 Toilet

Definition

Geometry type
Registration method
Registratiordescription

Accuracy requirement
Associations

Public toilet

GM_Point

Single point

Registered as a single point at the bottom of the toilet building, either
at the entrance door to the toilet or at theentreof the toilet
building.Height referencefoot. In case a corresponding object exist

in FKBBygning(the toilet buildng can be registered as a buildirg)a
municipal databas, the geometry can be retrieved from there.
Register information in the required attribute fields and any other
available information.

30cm

The featuretype inherits attributes from
CommonPropertiesRequire@ommonPropertiesOptionaPortld,
PortFaciliyld, Quayldand Objectld

Attributes specific for the feature type

Figure40: Toilet with measurement poinHeight referenceFat. (Port ofOslg 2020.
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Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
Portld Seechapter3.2 Portld [0..1]
PortFacilityld Seechapter3.3PortFacilityld [0..1]
Quayld Seechapter3.4 Quayld [0..1]
Objectld Seechapter3.5Objectld [0..1]
..OBJTYPE Talet Character [1..1]

String
heightReference Measurement point on the objectse foot| Code list [1..1]
for toilet.
status Status of the object. Code list [0..1]
dateAvailableFrom Date the object is available from. Used fo| Character [0..1]
objects that are onl available part of the | String
year or in a season (summer/winter). Dat
is given as DIMM. The attribute is not
used for permanent objects.
dateAvailableTo Date the object is available to. Used for | Character [0..1]
objects that are only available part of the | String
year or in a season (summer/winter). Dat
is given as DIMM. The attribute is not
used for permanent objects.
position G ogrgphical location. GM_Point [1..1]




3.6 Regul ations

In thischapteryou will find regulations, which arepgackage in the UML model for Port data, and
contains the feature typeSpeedRegulatioand ProhibitedAreaas well as associated boundary
features.

Thischapteris mainly aimed at the authorities responsible $etting regulations thategulate speed,
traffic or use of Iltihwusualipthenmuoidipplity)thie mynicigal coundl or ¢the e a .
port administration on behalf of the municipality.

Theauthority to set speed limits at sea is shared between the Norwegian Coastal Administration and
the municipalities according teections 87 and 88 ifhavne og farvannsloven
1 The Norwegian Coastal Administration regulates speethfomain andsecondary fairways
and for commercial vessels.
1 Themunicipalityregulates speedfor e cr eat i onal vessels in the mu

Read more about speed limits at seaonthe r we gi an Coastal Administratio

When registeringhe feature types in this chapter, the guidelineshmpter3.6.1must be followed.
Seealsochapter2, for general guidelines and requirements for registration.

3.6.1 Pro cedure for establishing new speed regulations or
regul ations for wuse of the municipalityod:

Guidelines for registratiofmappirg) of regulations thatrequlate r af f i ¢ or use of the
sea area:

9 Itis recommended to draw up regulatory text that is compnesible toseafarersand that
facilitateseasy enfocement of the regulations.

1 During thepreparationof the regulation, when a regulation is drawn up, it should be
consideredhat the regulation musbe able to be drawn up on a maip fiust be possible to
delimitand drawnthe areas (on a mapyvhere traffic is regulated.

Speed regulations dhe sea a¢ used in services such as the Norwegian Coastal Administrations app
Batfart. The app tells you the speed limit where you are and can also notify you if you are driving t
fast. For this service to worlkthe app depends on the regulation being mappednragpropriate

way.
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https://kystverket.no/nyheter/2020/nye-fartsgrenser-pa-sjoen-i-2022/
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Figure41: The Norwegian Coastal Administrations dftfart. The appcante® 2 dz ¢ KI 1 Q& G KS &LISSR
and can notify you if you are driving too fast.

1 Avoid using buffer zones of the typbuffer 100 meters from land», as this results in
complicated areas that are difficult for users to understaadd creates unintentional «free
zones», se figure 42.

i The demarcation should be described in a way that leaves no room for misunderstandings.

References basesblelyon place names should be avoided. The demarcation should be
descrlbed W|th specmc posmons (geograptnmrdlnatesand datum)
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1 According to84in Forskrift om fartsgrenser pa sjgthe responsible authority must notify
the Norwegian Mapping Authority aftehe new regulation has been announced\orsk
Lovtidend This is done by registering tlageas asSpeedRegulatioar ProhibitedAredn Port
data. If Port data has been updated with the areas described in the regulati@d(s),
considered to have been fulfilled.

9 Foruser support see chapter2.4.4
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3.6.2 CommonPropertiesRegulations

Definition

Geometry type
Assciations

Abstract feature type that holds common properties used for
regulations.

Abstract feature type (does not have geometry)

The feature type inherits attributes fro@ommonPropertiesRequired
and CommonPropertiesOptionaCommonPropertiesRegulati®is an
abstract feature type that holds common properties that is inherited
by SpeedRegulatioand ProhibitedArea

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
dateValidFrom Date valid from. Used for speed restrictions that | Character [0..1]

have a time limit or only applies to parts of the | String
year. Year is not required to fill in. If the year is n
stated, the dates in considered to apply each yea

dateValidTo Date valid to. Used for speed restrictions that ha] Character [0..1]
a time limit or only applies to parts of the year. | String
Year is not required to fill in. If the year is not
stated the dates is considered to apply each yea
legalAuthority Who theregulation is laid down by. Character [0..1]
String
regulationLink Link to the regulation at lovdata.no Character [1..1]
String
regulationName Name of the regulation. Character [1..1]
String
appliesToArea Geographical area to which the regulation applie| Character [0..1]
It is specified in the legal text, usually a String
municipality or port area.
appliesToTypeOfVessel| Type of vessel covered by the regulation. Code list [1..1]
legalFramework Reference to the law or legal framework in whichj Character [0..1]
the regulation is based. String

Code listType of Vessel

Type of vessel.

Code Description

all All vessels offoating devices designed to move through the water.

other Other type of vessel.

leisureboatsUnder24m | Leisure boats that have a hull less than 24 meters in length.

utilityVesels Vessels used for commercial traffic or in industry. Fishing boats irtllude

personalWatercraft Vehicle where the hull length is less than 4 meters, and the vessel is equipped with
inboard internal combustion engine that drives a water jet unit as the main means of
transport.
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3.6.3 SpeedRegulationBoundary

Definition

Geometry type
Registration method
Registration description

Accuracy requiremen
Associations

Boundary to delimiSpeedRegulation

GM_Curve

Single point in sequence

The area/boundary must correspond to the coordinates or the area
description in the regulations. Field surveying is not expected,
boundariescan bedigitalizedor registered using mapsIS.

Coastal contour fronFKB Vanor the quay front can be used as
demarcation towards land.

The authority that lays down the regulations is responsible for speed
restrictions being registered and mappeddort data €f. 84in
Forskrift om fartsgrenser pa sjgen

Register information in the required attribute fields and any other
available information.

100 cm
DelimitsSpeedRequlatiarmhe feature type inherits attributes from
CommonPropertiesRequired

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6) [1..1]
..OBJTYPE SpeedRegulationBoundary Character [1..1]

String
boundary Line segment that delimit an area. GM_Curve [1..1]
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3.6.4 SpeedRegulation

Definition Areathat are subject to restrictions tated to traffic and speed for
vessels traveling within the area.

Geometry type GM_Surface, GM_Paoint

Registration method Single point (surface information)

Registration description Registered as a single point wittipeedRegulationBoundary

Register information in the required attribute fields and any other
available information.

Associations Delimited bySpeedRegulationBoundarfhe feature type inherits
attributes fromCommonPropertiesRequired
CommonPropertiesOptionand CommonPropertiesRequlations

Attributes specific for the feature type

Attributes Description Date type | Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
CommonPropertiesRegulationy Seechapter3.6.2CommonPropertiesRegulation [1..1]
..OBJTYPE SpeedRegulation Character [1..1]

String
speedLimit Maximum allowable speed for an area. Integer [1..1]
position Optional point of representation. GM_Point
area Polygon showing geographical extent. GM_Surface| [1..1]
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Figure43. Example of speed restriction frohurlandmunicipality. From the regulatio® knop er hggste tillate fart i
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3.6.5 ProhibitedAreaBoundary

Definition

Geometry type
Registration method
Registration description

Accuracy requirement
Associations

Boundary to delimiProhibitedAreaBoundary

GM_Curve

Single point in sequence

The area/boundary must correspond to the coordinates or the area
description in the egulations.These are areas that are subject to
prohibition, such ag.g.,use ofpersonal watercraftField surveying is
not expected, boundaries can be digitalized or registered using
map/GIS.

Costal contour fronfrKB Vanwor the quay front can be used as
demarcation towards land.

Register information in the required attribute fields and avtler
available information.

The auhority that lays down the regulation is responsible for the
areas béng registered and mapped in Port data.

100 cm
DelimitsProhibitedAreaThe feature type inherits attributes from
CommonPropertiesRequired

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6) [1..1]
..OBJTYPE ProhibitedAreaBoundary Character [1..1]

String
boundary Line segment that delimitan | GM_curve [1..1]
area.
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3.6.6 ProhibitedArea
Definition
Geometry type

Registration method
Registration description

Associations

Area that are subject to prohibition, such as prohibition for personal
watercraft in certain areas.

GM_Surface, GM_Paoint

Single poin{surface informatiol

Regstered as a single point withProhibitedAreaBoundarfRegister
information in the required attribute fields and any other available
information.

Delimited byProhibitedAreaBoundarylhe feature type inherits
attributes fromCommonPropertiesRequired
CommonPropertiesOptionand CommonPropertiesReqgulations

Attributes specific for the feature type

Attributes Description Date type Multiplicity
CommonProperties Seechapter3.1 (table 6 and 7) [1..1]
CommonPropertiesRegulationy Seechapter3.6.2 [1..1]

CommonPropertiesRegulations
..OBJTYPE ProhibitedArea Character String [1..1]
typeOfProhibition Type of prohibition. Code list [1..1]
position Optional point of representation. GM_Point [0..1]
area Polygon showing geographical extent. | GM_Surface [1..1]

Code listType of prohibition

Type of prohibition

Code Description

anchoring Anchoring prohibited.
other Other type of prohibition.
diving Diving prohibited.

traffic Traffic prohibited.

fishing Fishing prohibited.
snowDumping Snow dumping prohibited.
discharge Discharge prohibited.
unknown Unknown prohibition.
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Figure44: Example of a prohibited area in Oslo municipality. Rteerregulation:«Diving in the following areas requires a

permit from portof OsloY 2y 3Sy YI NA Yl 6b m8&karvegronkeright bgoyonbom npcchen HpSonE gt G g nmnAac
2GSNI YIF GNRAYIal yRSY 0 bthegay atthe forhiside dfpvedoyal{c pwhe = @ Zéndrong AmAac no.
Sandtangenighto b  p gpc  p o = T oBlgkeyaigma&b nmdA@ pp @2 iy romtpe rangemarkmomZ p p 0 X T
Bleikay&®south easternsidé b  p doc  p 0 Z o o Sjurspy@south evestern pomfN 69° 53,& g nmand nnZTto U
towl dzZR&12nNJ 6b p dc fuphetahHNI aglzy/Rm M mEECH» HEY g AMAc ApIy 0O
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4 Appendix A, Mapping methods

Theappendix describes various cartographic methods that can be used in connedtiaine
registration of port dataSeechapter 2.1.3 Data captufer generalguidelines and requirements for
data capture.

Surveying is the method thafives the most accurate results. It is particularly flexibleegfister port
data with land surveying together with a representative from the port. You tiaamregister some of
the attribute information directly in the field.

Laser scanning with a car or drone (mobile mapping) produces high definition point €lauds
detailed 3D model of the port, where the objects canreieved The point cloud haveeveral
application area# addition to being used as a data capturethod for port data. Photogrammetry
can be used where land surveying is not a requirem@hbatogrammetry is an appropriate data
capture method in areas where there are many objects to be measured.

Bathymetric dataor depths is not part of the port datstandard ands therefore notdiscussed here
in more detail. However, good and accurate depths inftagbourbasinare important. For depth
surveying of the seabed in the harbour basin, use an appremegying company, which is certified
by the Norwegian Hydrographic Seeii@athymetric data collected by certified companies can be
usedby the Norwegian Hydrographic Service in official retiogal charts and other navigational
publications Read more about the approval scheme $eabed mappingere. Here is also an
overview of which compdas that are certified.

SeealsoSandarder for geografisk informasjpfor national industry standards for maps, surveying
and geographic information.

4.1 Surveying

Land surveying is a very accurate method for digital data capiieh is used if the accuracy
requirements for the feature types are high.n s ur v e y is sugacd ahdeclevataom areh '’
measured and calculated. This involves determining coordinates in the terrain using advanced
instruments. Advanced technical equipment is usath asevellingbinoculars, satellite receivers,
total stations and laser scanners

Until recently, this hamostlybeen done with angle and distandetermining binoculars
(theodolites, total stations etc.). Today, it is mostly carried out with-B#38d instruments in
combinations with total stations.
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https://www.kartverket.no/til-sjos/sjokart/standard-for-godkjenning-for-sjokartlegging
https://www.kartverket.no/geodataarbeid/standardisering/sosi-standarder2/standarder-geografisk-informasjon

Figure45: Surveying in theort of Sirevag

Surveying with GPS

Global Positioning System (GRBS)satellite-based system for determination tdcation ands a
simple and fast method faneasuring objecti the field. With GPS you wauickly locate points,
lines and surfaces with high accuracy. There must be a direct line of sight betwesatehigesand
the receiver.

Figure46: SurveyingThe Norwegian Mapping Authorifphoto: Morten Brun.

4.2 Measurement with laser data

Today drones is frequently used by consulting companies to do laser scanning of the terrain. Laser
scanning can also be done from an airplane or with mobile mapping fran a c
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Figure47: Data capture withmobile mappingri the port ofKristiansandRhoto: Norkart, 2020).

Mobile mappingwith laser scanner mounted on a vehicle is an efficient method for gathering large
amounts of data. The reault is a detailed point cloud, which is georeferenced. The point cloud from
the laser scan forms the basis for digitizing the objects in the pbe.advantage with this method

for data capture, is that the measurement itself can be carried out quickly, while a large part of the
work can be carried out in the office. This method also makes it possible to quickly register new
objects directly from the 3D point clouds.

The lasescan gives you a detailed 3D model of the port, that have several application areas in
addition to being used as a data capture method. The point clouds will be distributed at

hgydedata.no

4.3 Photogrammetry

Photogrammetry is a common source for data capture of lasgafte andvill thereforebe suitable
for mapping larger harbour areas with large amounts of delerephotographic images is used to
create a geometrical reconstruction of an object in 3D.irmp¢e terms it can be described as
mapping with aerial photos. The methodw&dely used for new mapping and largeale update

mapping. The aerial photographs are taken so that they overlap each other. By processing the images

in pairs in a stereo instruemt, you get a stereo view and can process the data inT3is is used to

measure and map t he Bylugingspecal' complter, mapsaf ttie objects eah i o0 n .

then be constructedToachieve 100 % completeness of the datspection and supplementary
surveying will be necessary. Inspection can also be used to confirm the correct indication of various
attribute values.

1 Advantageslt is a more efficient method than larslirveying ands well suited for the
reconstruction of a larger number of objects.

1 Sources of errarSome objects are too small to be shown in the aerial images. These must be
marked with signal plates in the terrain before flying. You do not get the same level of
accuacy as with land surveying. Accuracy in photogrammetry will partly depend on image
resdution. Accuracyin FKRA/ FKBBisrespectively 15 cm/ 20 cm for precise obgsuch as
Fortgyningska(FKB BygnAnlegg 4.6pr measuring the quay front and moorifagilities,
land surveying should be usedachieve the accuracy requirement of 10 cm.
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https://hoydedata.no/LaserInnsyn2/

Digitization fromorthophoto: Digitization on screen from orthophoto is not the same as
photogrammetry andloes notprovidesame level of accuracy. If older registrations have
been made using thismethod, it is important that the correct code for this is entered for the
attributes data capture methocnd position qualityof the objects in question.

4.4 Outdated and inaccurate methods

The portadministration in a porhave many older oinaccuraterecords of objects and datadim

their port. Much of the information have been stored in RBdcuments or Excel sheetmd not

drawn on a map. The data also come in many different formats, as there has not been a standard to
adhere to whemreviously making requirements for measurements.

4.4.1 Digitali zation from PDF  -document

Many ports have stored information abotlieir objects and facilities in PRI6Bcuments. Digitization

from a georeferenced PDF have sometimes been necessary to quickly get the data into the map base.
If this is the case, it is imp@nt that this information get captured in the attributes for the objects in
guestion.Having data is better than not having it, bug @ccuracy must beescribedand inaccurate

data must be replaced as soon as possible. The port data or informatiba POFlocuments are

often surveys that have been ordered and measured by different consulting firms that use different
formats. There can be detailed descriptions and drawing of the various port objects in a mépsbut
usually have a relative and noéggraphical coordinates.

Toget the objects registered from the PEIBcument, theattachedmap in the document has often
been georeferenced before the object(s) have been digitized on the screen in a map tool. This
method should not be used foegistration of port data in port# the future as it does not provide
an accurate enough registration.

4.4.2  Data capture with GPS on a mobile phone

It can be tempting to use GPS on a mobile phone in connection withcdatare, butthis will give a

very haccurate result. It should possibly only be used as a temporary registration of point objects
that is located at the quay, until the exaelgistration of the port objects is done. Objects such as
quay fronts and mooring devices must NOT be measured tlsmgiethod. If any objeanitially is
measured with GPS on a mobile phone, it is important that this information is given in the attributes
of the objectg(data capture method), and that you have a specific plan for when the accurate
registration is tdbe carried out.
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5 Appendix B, Calculation of height above chart
datum

For certain feature types the attributeeightAboveChartDaturmust be registered. This value must
be calculated. This is done with the following formula:
Height of quay above chart datunx z-value+ NN2000 relatie to chart datum
1 zvalue=measured heighof the object, above NN2000 (Norwegian Vertical datura@o).
1 NN200O relatie to chart datum=the difference betweerhe zero point for NN2000 and
chart datum.

You can findNN2000relative to chart datunfor the port in questiorby searching for the port at
kartverket.no/sehavniva

Kartverket < At Sea < Se havniva

Se havniva

Se havnivé provides information about water level, tides, vertical
datums, land uplift and future sea level projections for the Norwegian
coast.

Water level and tidal information

Select reference level

[ Chart Datum - ]0

Type name of place

{:'} Use my location

9 Find thespecific port or place.

1 Scroll down in the list of different levels, check if chart datarselected as the reference
level in the menu.

1 Read the value foN2000.This ighe NN2000Orelative to chart datunfor this port.

186 cm: NN 1954
180 cm —

oo 174 cm: NN 2000
168 cm: Mean Sea Level (1996-2014)
160 cm —|

arem 140cm —
e 120cm —|
100 cm

mem 80cm —

60cm —

40cm —

o 20 cm

o Ocm —
- L 0 cm: Chart Datum
N 20cm —|

Figue 48: The picture illustrates how to find NN2000 relativechart datum for a particular port.
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https://www.kartverket.no/til-sjos/se-havniva/

Height abovechart datum for the object will thebe: z—value+ NN200Orelativeto chart datum
Example A quay witha height of1 m (zvalue) forthis port whereNN2000 relative to chart datum
1.74 m, will thenhave a height above chart datum of 2./.

NN2000relative to chart datums precisely determined for ports where the Norwegian Mapping
Authority has gpermanent water level gaugéhat is part of the permanent network of water level
stations.Seeoverview over where the permanent watenlel stations is locatedror other ports that
do not have a permanent water level gautiee NN2000 relative to chart datum is calculated based
on models andhas a nomegligible uncertainty.
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https://www.kartverket.no/til-sjos/se-havniva/lar-om-tidevann-og-vannstand/permanente-vannstandsmalere

6 Appendix C, Abbr eviations

FKB FellesKartdatabaseCommon map databas&he database contains some of the most detailed
topographical data in Norway. Hosted by the Norwegian Mapping Authority.

GLN Global Location NumbeGlobal number system for identification lefal entities and physita
locations, managed by GS1.

GPSGlobal Positioning System
IMO: International Maritime Organization

ISPSInternational Ship and Port Faciliti8scurity Codelnternational regulations fothe security of
ships and facilities in port.

MRN Marine Resource Nam#d-system for unique identification of maritime resources on a global
level.

NGIS Nasjonalt geografisk informasjonssystdWational geographical information system. A
platform where geographical data is managed and updated in a central database, hosted by the
Norwegian Authority. The database gives all users access to updated and-gssiited data.

PSFOPort FacilitySecurity Officer. All portfacilitiesthat areapprovedto receive ISPS ships are
obliged to have a security officer.

SFKBSentral Felles Kartdatabas€entral common map database. Management system where
municipalities, the Norwegian Mappingi#hority andother parties update geographical data (FKB)
directly in a common database.

SOSISamordnet Opplegg for Stedfestet Informasj@ystematic Organization of Spatial Information.
Norwegian geospatial vector data format used for exchanggeofjraphicainformation.

SSNSafeSe Net is the national single window ship reporting system where vessel can report
mandatory arrival and departure information to Norwegian authorities and ports. Managed by the
Norwegian Coastal Administration.

SSRSentralt stedsnavnregiste€entral Placenamregistry A register of Norwegian place names in
public use.

UNLOCOD®nited Nations Code for Trade and Transport Locatidhe.UN code for trade and
transport locations, which is used in trade and transport with functions such as ports, railways, and
road terminals etc.
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URLI Uniform Resource ldentifielnique sequence of characters that identifies a logical or physical
resaurce.

UTM: Universal Transverse Mercator

UUID Universally unique identifier
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