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Der Text von ISO 35106:2017 wurde vom Technischen Komitee ISO/TC 67 �Materials, equipment and 
offshore structures for petroleum, petrochemical and natural gas industries�, Unterkomitee SC 8 
�Arktisbetrieb� der Internationalen Organisation für Normung (ISO) erarbeitet und als EN ISO 35106:2019 
durch das Technische Komitee CEN/TC 12 �Materialien, Ausrüstungen und Offshore-Bauwerke für die 
Erdöl-, petrochemische und Erdgasindustrie� übernommen, dessen Sekretariat von NEN (Niederlande) 
gehalten wird. 

Für Deutschland hat hieran der Arbeitskreis NA 109-00-01-08 AK �Arktisbetrieb� im DIN-Normenausschuss 
Erdöl- und Erdgasgewinnung (NÖG) mitgearbeitet. 

Dieses Dokument enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur die Englische 
Fassung von EN  ISO 35106:2019. 

Es wird auf die Möglichkeit hingewiesen, dass einige Elemente dieses Dokuments Patentrechte berühren 
können. DIN ist nicht dafür verantwortlich, einige oder alle diesbezüglichen Patentrechte zu identifizieren. 

Für die in diesem Dokument zitierten internationalen Dokumente wird im Folgenden auf die 
entsprechenden deutschen Dokumente hingewiesen: 

ISO 19900 siehe DIN EN ISO 19900 
ISO 19901-1 siehe DIN EN ISO 19901-1 
ISO 19901-4 siehe DIN EN ISO 19901-4 
ISO 19901-6 siehe DIN EN ISO 19901-6 
ISO 19901-8 siehe DIN EN ISO 19901-8 
ISO 19902 siehe DIN EN ISO 19902 
ISO 19906 siehe DIN EN ISO 19906 
ISO 35101 siehe DIN EN ISO 35101 
ISO 35103 siehe DIN EN ISO 35103 
 

Nationales Vorwort 
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Nationaler Anhang NA 
(informativ) 

 
Begriffe und Abkürzungen 

Die Benummerung der folgenden Begriffe und Abkürzungen ist identisch mit der Benummerung in der 
englischen Fassung. 

3 Begriffe 

Für die Anwendung dieses Dokuments gelten die Begriffe nach ISO 35101, ISO 35103, ISO 35104, ISO 19900, 
ISO 19901-1, ISO 19901-6, ISO 19906 und die folgenden Begriffe. 

ISO und IEC stellen terminologische Datenbanken für die Verwendung in der Normung unter den folgenden 
Adressen bereit: 

� ISO Online Browsing Platform: verfügbar unter http://www.iso.org/obp 

� IEC Electropedia: verfügbar unter http://www.electropedia.org/ 

3.1 

Anhäufung 

Ansammlung von Schnee, Eis und anderen Formen von gefrorenem Niederschlag auf Oberflächen 

3.2 

aktive Schicht 

Bodenschicht über dem Permafrost, der jährlichen Frost-Tau-Zyklen ausgesetzt ist 

3.3 

arktischer Windstrom 

schwacher Wind, der parallel zu einer Eiskante oder einer Eisader gerichtet ist 

3.4 

Flächendichte 

Anzahl von Eisstücken je Flächeneinheit 

Anmerkung 1 zum Begriff: Üblicherweise über einen bestimmten Zeitraum gemittelt. 

3.5 

kleiner Eisberg 

schwimmende Gletschereismasse mit einer Wasserlinienlänge zwischen 5 m und 15 m 

3.6 

Kalibrierung 

Prozess, durch den physikalische Parameterwerte in Beziehung zu Gerätemesswerten gesetzt werden 

3.7 

Kalben 

Auseinanderbrechen eines Eisbergs oder einer anderen Gletschereismasse in zwei oder mehr Stücke 

3.8 

Küstenbereich 

an die Küste angrenzender Bereich, in dem die physische Umgebung durch die Küste beeinflusst wird 
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3.9 

Datenanalyse 

Datenauswertung 

Beurteilung von physikalischen Umgebungsdaten durch Fachleute, um Auslegungs- oder Einsatz-
anforderungen zu erfüllen 

Anmerkung 1 zum Begriff: Die Datenanalyse kann die Überprüfung mit anderen Datenquellen oder physikalischen 
Prozessmodellen umfassen. 

3.10 

Datenspeicherung 

Zusammenstellung von physikalischen Umgebungsdaten in einer zugänglichen und dokumentierten 
Datenbank 

3.11 

Datenerfassung 

Datenmessung 

Anwendung von menschlichen Systemen oder Geräten zur Erfassung von physikalischen Umgebungsdaten 

3.12 

Datendarstellung 

Zurverfügungstellen von physikalischen Umgebungsdaten in einem Format, das für den Auslegungsprozess 
oder die operative Entscheidungsfindung geeignet ist 

3.13 

Ausfallzeit 

Zeitspanne, für die der Betrieb unterbrochen ist 

Anmerkung 1 zum Begriff: Die Ausfallzeit kann geplant oder ungeplant sein. 

3.14 

Fachmann 

Person, die aufgrund ihrer Ausbildung und Erfahrung für ein bestimmtes Thema die Kompetenz zu einer 
Beratung aufweist 

3.15 

einjähriges Eis 

FY-Eis 

(en: first-year ice) 
während des gegenwärtigen oder vorigen Winters gebildetes Meereis, das keine Sommer-Schmelzsaison 
überstanden hat 

[QUELLE: ISO 19906:�1, 3.16] 

3.16 

Schollengröße 

Wasserlinienlänge einer Meereisscholle 

Anmerkung 1 zum Begriff: Die Schollengröße kann entweder als die maximale Wasserlinienlänge oder der Durch-
messer einer kreisförmigen Scholle mit der gleichen Planfläche festgelegt sein. 

                                                                 

1 In Veröffentlichung. Stufe zum Zeitpunkt der Veröffentlichung: ISO/DIS 19906:2017. 
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3.17 

Frostgradtage 

FDD 

kumulative Summe von durchschnittlichen täglichen Gefriertemperaturen von Beginn der Wintersaison an 

Anmerkung 1 zum Begriff: Der Bezugspunkt kann 0 °C oder die Gefriertemperatur von Meerwasser sein. 

Anmerkung 2 zum Begriff: Diese beginnen üblicherweise, wenn die gemittelte mittlere Tagestemperatur über einen 
festgelegten Zeitraum, z. B. 30 Tage, unter 0 °C oder die Gefriertemperatur fällt. 

3.18 

Growler 

schwimmendes Gletschereisstück mit Wasserlinienlänge von weniger als 5 m 

3.19 

Eiswirkung 

als Folge eines Eisszenariums auf ein Bauwerk aufgebrachte äußere Last, Verschiebung, Verformung oder 
Beschleunigung 

3.20 

Eisbergtiefgang 

Abstand zwischen dem tiefsten Punkt eines Eisbergkiels und der Wasseroberfläche 

3.21 

Eisdecke 

Eisverteilung auf der Oberfläche eines Sees, Flusses oder Ozeans 

3.22 

Eiskante 

Trennlinie zwischen offenem Gewässer und schwimmender Eisdecke (3.21) 

Anmerkung 1 zum Begriff: Eine Eiskante kann in Abhängigkeit von der Windrichtung und auf der Eisdecke 
stattfindenden Wirkungen von Windströmungen diffus oder kompakt sein. 

Anmerkung 2 zum Begriff: Die Grundlage einer Eiskante bildet manchmal eine Mindestkonzentrationsschwelle über 
einem in Satellitenbildern festgelegten Mittelungsbereich. 

Anmerkung 3 zum Begriff: Die Konzentrationsschwelle kann durch die Toleranz der Tätigkeit hinsichtlich 
Eiswirkungen (3.19) vorgeschrieben sein. 

3.23 

Vordringen von Eis 

Bewegung von Meereis auf die Oberfläche einer Plattform oder künstlich hergestellten Insel 

Anmerkung 1 zum Begriff: Vordringen von Eis kann aus Vorgängen wie Auflaufen, Auftürmen und Ablaufen von Eis 
resultieren. 

Anmerkung 2 zum Begriff: Vordringen von Eis wird gewöhnlich mit Betriebs- oder Auslegungskriterien in 
Zusammenhang gebracht. 

[QUELLE: ISO 19906:�, 3.26] 

3.24 

Eisstück 

zusammenhängende Eismasse, schwimmend oder aufgelaufen, die eine größere Dicke als die umgebende 
Eisdecke (3.21) hat 
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3.25 

Vereisungsgefährdung 

Vereisungsgefahr 

Eisstück (3.24) oder mit Einsatzkriterien verbundene Bedingungen 

Anmerkung 1 zum Begriff: In diesem Dokument ohne die Bezeichnung �Eis� genannt. 

3.26 

Eis-Driftlänge 

akkumulierte Strecke, die von der Eisdecke (3.21) über einen Punkt hinaus zurückgelegt wird, unabhängig 
von der Richtung 

3.27 

Eismanagement 

angewendete Prozesse und Tätigkeiten, um durch Eis hervorgerufene Risiken zu verringern 

Anmerkung 1 zum Begriff: Das Eismanagement kann zu dem Zweck angewendet werden, Umgebungen oder 
Ansammlungen von Eis, Meereis oder Eisbergen so zu verändern, dass die Ausfallzeit (3.13) verringert wird und 
Eiswirkungen zu verringern oder zu vermeiden. 

Anmerkung 2 zum Begriff: Das Eismanagement kann die Eiserkennung, Eisvorhersage, Gefahrenbeurteilung, Eisent-
fernung, Eisveränderung und Eiszerstörung umfassen. 

Anmerkung 3 zum Begriff: Eismanagement wird oft zusammen mit Einsatzkriterien durchgeführt, z. B. Warnver-
fahren (siehe auch ISO 19906 und ISO 35104). 

3.28 

Eisdüne 

Eisrücken 
Eisgrat 
aus Eisblöcken durch Relativbewegung zwischen Eisplatten gebildetes linienförmiges Eisstück 

Anmerkung 1 zum Begriff: Presseisrücken entstehen beim Zusammenstoß von Eisplatten; ein Schereisrücken wird 
gebildet, wenn Eisplatten an einer gemeinsamen Grenzfläche übereinander gleiten. 

[QUELLE: ISO 19906:�, 3.34] 

3.29 

Eissaison 

Zeitraum während des Jahres, wenn das Meereis eine festgelegte Konzentration überschreitet oder wenn 
Eisstücke (3.24) eine festgelegte Flächendichte (3.4) überschreiten 

Anmerkung 1 zum Begriff: Bezüglich Beginn und Ende einer Saison können sich die festgelegten Kriterien 
voneinander unterscheiden. 

3.30 

Schelfeis 

schwimmende Eisdecke mit beträchtlicher Dicke, die mit dem Ufer verbunden ist 

Anmerkung 1 zum Begriff: Das Schelfeis kann auf Grundlage von Freibord von mehr als 2 m bestimmt werden. 

3.31 

Eisszenarium 

Kombination verschiedener Bedingungen im Zusammenhang mit dem Vorhandensein von Eis, die Ereignisse 
unter Mitwirkung von Eis verursachen 

[QUELLE: ISO 19906:�, 3.35] 
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3.32 

Eisdicke 

vertikales Maß von Eis, gemessen von der Unterseite zur Oberseite 

Anmerkung 1 zum Begriff: Die Eisdicke kann als Mittel- oder Höchstwert über eine festgelegte horizontale Skala oder 
über die Planfläche eines Eisstücks (3.24) bestimmt werden. 

3.33 

Eisart 

Eis, das entsprechend des Entwicklungsstandes nach einer Kategorisierung der WMO identifiziert wird 

3.34 

Vereisung 

Anhäufung von Eis auf der Oberfläche eines Bauwerks 

Anmerkung 1 zum Begriff: Eine Vereisung kann atmosphärische oder Meersprühprozesse umfassen. 

3.35 

Vereisungsbedingungen 

Kombination von Metocean-, Eis- und Einsatzbedingungen, unter denen eine Vereisung (3.34) auftreten kann 

3.36 

katabatischer Wind 

durch Schwerkraft angetriebene Strömung dichter, kalter Luft von höheren zu niedrigeren Höhenlagen 

Anmerkung 1 zum Begriff: Katabatische Winde stehen häufig im Zusammenhang mit Gletschern. 

3.37 

Festeis 

Eis, das an einer Küste, einer Insel oder an aufgelaufenen Eisstücken (3.24) hängen bleibt 

[QUELLE: ISO 19906:�, 3.37] 

3.38 

ebenes Eis 

Eis, das hauptsächlich infolge von Wärmeleitungs- und Strahlungsvorgängen und ohne mechanische 
Vorgänge gebildet wird 

Anmerkung 1 zum Begriff: Üblicherweise wird Eis, das während des anfänglichen Bildungsprozess geringen 
Aufschiebungen ausgesetzt ist, als ebenes Eis angesehen. 

Anmerkung 2 zum Begriff: Dickeres ebenes Eis kann über eine Entfernung von mehreren Metern um mehrere 
Zentimeter voneinander abweichen. 

3.39 

marginale Eiszone 

Meereisbereich, der durch Wellen und Wellengang beeinflusst wird 

3.40 

mehrjähriges Eis 

MY-Eis 

(en: multi-year ice) 
Meereis, das mindestens zwei Sommer-Schmelzsaisons überstanden hat 

[QUELLE: ISO 19906:�, 3.44] 
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3.41 

altes Eis 

Meereis, das mindestens eine Sommer-Schmelzsaison überstanden hat 

Anmerkung 1 zum Begriff: Altes Eis schließt sowohl zweijähriges Eis als auch mehrjähriges Eis ein. 

[QUELLE: ISO 19906:�, 3.45] 

3.42 

Packeis 

Meereis, das aus diskreten Schollen besteht, das kein Festeis ist 

[QUELLE: ISO 19906:�, 3.46] 

3.43 

Packeisdruck 

innerhalb des Packeises wirkender horizontaler Druck 

Anmerkung 1 zum Begriff: Üblicherweise ist der Packeisdruck das Ergebnis aus dem Einwirken von Wind und 
Strömung, er kann aber auch aus größeren mechanischen Einwirkungen der Eisdecke (3.21) entstehen. 

Anmerkung 2 zum Begriff: Der Druck kann an einer Ordinalskala gemessen werden, basierend auf der 
Schließgeschwindigkeit von Eisbrecher-Rinnen. 

3.44 

Persistenz 

Dauer eines physikalischen Umweltparameters hinsichtlich eines festgelegten Schwellenwerts 

3.45 

Schiebeeis 

Eisstück (3.24), das durch Überlagerung von zwei oder mehr Eisdeckenlagen gebildet wird 

[QUELLE: ISO 19906:�, 3.50] 

3.46 

interessierender Bereich 

<Auslegung> geographischer Bereich um die gewählte Einrichtung herum, um Datensicherheit und 
Repräsentativität sicherzustellen 

3.47 

interessierender Bereich 

<Tätigkeit> geographischer Bereich, in dem eine Tätigkeit durchgeführt wird und der durch Eis- und 
Metoceanprozesse beeinflusst wird 

3.48 

Trudeln 

deutliche und plötzliche Veränderung hinsichtlich der vertikalen Ausrichtung eines Eisbergs oder einer 
anderen schwimmenden Gletschereismasse 

3.49 

zweijähriges Eis 

SY-Eis 

Meereis, das eine Sommer-Schmelzsaison überstanden hat 

[QUELLE: ISO 19906:�, 3.62] 
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3.50 

Meereis 

thermisch gewachsenes Eis, das sich auf der Oberfläche von Salzwasserkörpern gebildet hat 

3.51 

Saisongrenze 

Anfang oder Ende der Eissaison (3.29) nach festgelegten Kriterien 

3.52 

Schelfabbruch 

seewärtige Ausdehnung des Festlandsockels, die durch eine deutliche Erhöhung der Neigung des 
Meeresbodens charakterisiert ist 

Anmerkung 1 zum Begriff: Ein Schelfabbruch kann zur Bestimmung der mittleren seewärtigen Ausdehnung von 
Meereis angewendet werden. 

Anmerkung 2 zum Begriff: Ein Schelfabbruch kann zur Bestimmung der seewärtigen Grenze eines möglichen 
Eisbergkontakts mit dem Meeresboden angewendet werden. 

3.53 

Schneedecke 

räumliche Verteilung von Schnee am Boden oder auf einer Eisfläche 

3.54 

Standfestigkeit 

Zustand eines hydrostatischen oder hydrodynamischen Gleichgewichts bezüglich einer vertikalen 
Ausrichtung, üblicherweise bezogen auf Eisberge 

3.55 

Verformung durch Auskolkung 

Verschiebung des Meeresbodens unterhalb eines die Auskolkung verursachenden Eisstücks (3.24) 

3.56 

Wasserlinienlänge 

maximale Größe eines Eisstücks (3.24) auf der Ebene der Wasseroberfläche 

3.57 

Wasserlinienbreite 

maximale Größe eines Eisstücks (3.24) senkrecht zur Wasserlinienlänge (3.56) auf der Ebene der 
Wasseroberfläche 

3.58 

gefühlte Kälte 

empfundene Temperatur aufgrund des Zusammenwirkens von niedriger Umgebungstemperatur und Wind 
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4. Symbole und Abkürzungen 

4.1 Symbole 

d Abstand von der Eiskante 

E Wellenenergie 

E0 Wellenenergie in offenem Gewässer 

h Eisdicke 

M Eisprobenmasse 

pt tatsächlicher Niederschlag 

pm gemessener Niederschlag 

S Salinität 

T Lufttemperatur 

Twc gefühlte Kältetemperatur 

U10 Windgeschwindigkeit in 10 m Höhe 

U Windgeschwindigkeit, bei der der Höhenparameter geschätzt werden muss 

V Eisprobenvolumen 

✁ Wellendämpfungsfaktor 

✂i Eisdichte 

 

4.2 Abkürzungen 

EER Flucht, Evakuierung und Rettung (en: escape, evacuation and rescue) 

FDD Frostgradtage (en: freezing degree days) 

FEED Vorplanung (en: front-end engineering and design) 

FY einjährig, bezogen auf Meereis (en: first-year, with reference to sea ice) 

HSE Gesundheitsschutz, Arbeitssicherheit, Umweltschutz (en: health, safety and environment) 

IMO Internationale Seeschifffahrts-Organisation (en: International Maritime Organization) 

MY mehrjährig, bezogen auf Meereis (en: multi-year, with reference to sea ice) 

SY zweijährig, bezogen auf Meereis (en: second-year, with reference to sea ice) 

WMO Weltorganisation für Meteorologie (en: World Meteorological Organization) 

 

Full document details: DIN EN ISO 35106:2020-01

http://www.avadocuments.com/doc/din-en-iso-35106-2020-01
http://www.avadocuments.com/doc/din-en-iso-35106-2020-01


DIN EN ISO 35106:2020-01 

11 

Nationaler Anhang NB 
(informativ) 

 
Literaturhinweise 

DIN EN ISO 19900, Erdöl- und Erdgasindustrie � Allgemeine Anforderungen an Offshore-Bauwerke 

DIN EN ISO 19901-1, Erdöl- und Erdgasindustrie � Spezielle Anforderungen für Offshore-Anlagen � 
Teil 1: Grundsätze für die Auslegung und den Betrieb auf dem offenen Meer 

DIN EN ISO 19901-4, Erdöl- und Erdgasindustrie � Besondere Anforderungen an Offshore-Bauwerke � 
Teil 4: Geotechnische und Fundament-Auslegungsmerkmale 

DIN EN ISO 19901-6, Erdöl- und Erdgasindustrie � Spezielle Anforderungen für Offshore-Anlagen � 
Teil 6: Mariner Betrieb 

DIN EN ISO 19901-8, Erdöl- und Erdgasindustrie � Spezielle Anforderungen für Offshore-Anlagen � 
Teil 8: Meeresbodenuntersuchungen 

DIN EN ISO 19902, Erdöl- und Erdgasindustrie � Gegründete Stahlplattformen 

DIN EN ISO 19906, Erdöl- und Erdgasindustrie � Offshore-Bauwerke für den Arktis-Bereich 

DIN EN ISO 35101, Erdöl- und Erdgasindustrie � Arktisbetrieb � Arbeitsumgebung 

DIN EN ISO 35103, Erdöl- und Erdgasindustrie � Arktisbetrieb � Überwachung der Umgebung 

 

Full document details: DIN EN ISO 35106:2020-01

http://www.avadocuments.com/doc/din-en-iso-35106-2020-01
http://www.avadocuments.com/doc/din-en-iso-35106-2020-01


DIN EN ISO 35106:2020-01 

12 

� Leerseite � 

Full document details: DIN EN ISO 35106:2020-01

http://www.avadocuments.com/doc/din-en-iso-35106-2020-01
http://www.avadocuments.com/doc/din-en-iso-35106-2020-01


 

 

 
EUROPEAN STANDARD 

NORME EUROPÉENNE 

EUROPÄISCHE NORM 

 

 EN ISO 35106 
  

 
 October 2019 

ICS 75.020 

English Version 

 Petroleum and natural gas industries - Arctic operations - 
Metocean, ice, and seabed data (ISO 35106:2017) 

Industries du pétrole et du gaz naturel - Opérations en 
Arctique - Données océano-météorologiques et 

données sur les glaces et les planchers océaniques (ISO 
35106:2017) 

 Erdöl- und Erdgasindustrie - Arktisbetrieb - Metocean-, 
Eis- und Meeresboden-Daten (ISO 35106:2017) 

This European Standard was approved by CEN on 9 September 2019.  
 
CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this 
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references 
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN 
member. 
 
This European Standard exists in three official versions (English, French, German). A version in any other language made by 
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management 
Centre has the same status as the official versions. 
 
CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, 
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and 
United Kingdom. 
 
 
 

 
EUROPEAN COMMITTEE FOR STANDARDIZATION 
C O M I T É  E U R O P É E N  D E  N O R M A L I S A T I O N 
E U R O P Ä I S C H E S  K O M I T E E  F Ü R  N O R M U N G  
 

 

CEN-CENELEC Management Centre:  Rue de la Science 23,  B-1040 Brussels 

Full document details: DIN EN ISO 35106:2020-01

http://www.avadocuments.com/doc/din-en-iso-35106-2020-01
http://www.avadocuments.com/doc/din-en-iso-35106-2020-01


EN ISO 35106:2019 (E) 

2 

European foreword 

The text of ISO 35106:2017 has been prepared by Technical Committee ISO/TC 67 "Materials, 

equipment and offshore structures for petroleum, petrochemical and natural gas industries� of the 

International Organization for Standardization (ISO) and has been taken over as EN ISO 35106:2019 by 

Technical Committee CEN/TC 12 �Materials, equipment and offshore structures for petroleum, 

petrochemical and natural gas industries� the secretariat of which is held by NEN. 

This European Standard shall be given the status of a national standard, either by publication of an 

identical text or by endorsement, at the latest by April 2020, and conflicting national standards shall be 

withdrawn at the latest by April 2020. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 

patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 
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Foreword

S (th nt rnational rganization for Stan ar ization) is a orl i f ration of national stan ar s 
bodies (ISO member bodies). The work o  preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject or which a technical 
committ has b n stablish has th right to b r pr s nt on that committ . nt rnational 
organizations, go rnm ntal an non-go rnm ntal, in liaison ith S , also ta part in th ork. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters o  

l ctrot chnical stan ar ization.

Th proc ur s us to lop this ocum nt an thos int n for its furth r maint nanc ar
scrib in th S / EC Dir cti s, Part 1. n particular th iff r nt appro al crit ria n for th

di erent types o  ISO documents should be noted. This document was dra ted in accordance with the 
itorial rul s of th S / EC Dir cti s, Part 2 ( .iso.org/ ir cti s).

Attention is drawn to the possibility that some o  the elements o  this document may be the subject o  
patent rights. ISO shall not be held responsible or identi ying any or all such patent rights. Details o  
any patent rights identified during the development o  the document will be in the Introduction and/or 
on th S ist of pat n clarations r c i .iso.org/pat nts).

Any trade name used in this document is in ormation given or the convenience o  users and does not 
constitut n or m nt.

For an explanation on the voluntary nature o  standards, the meaning o  ISO specific terms and 
expressions related to con ormity assessment, as well as in ormation about ISO's adherence to the 
Worl Tr rganization (WT ) principl s in th T chnical Barri rs to Tr (TBT) th follo ing 
URL: .iso.org/iso/for or .html.

This document was prepared by Technical Committee ISO/TC 67, Materials, equipment and offshore 
structures for petroleum, petrochemical and natural gas industries, Subcommitt SC 8, Arctic operations.
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Introduction

The series o  documents on arctic operations (currently ISO 35101 to ISO 35106) addresses operational 
requirements or use by the petroleum and natural gas industries in arctic and cold regions. Through 
their application, the intention is to ensure human li e sa ety and to minimize environmental damage. At 
th sam tim , th ri s of ocum nts is int n to pro i i latitu in th choic of op rational 
and design solutions without hindering innovation. Sound engineering judgment is, there ore, necessary 
in th  of th ocum nts.

This document is developed to provide a coherent and consistent definition o  data requirements or 
op rations an signs in arctic an col r gions. With application to offshor , coastal an onshor
situations, th ocum nt focu s on m t orological, oc anographic, s ab an ic consi rations. n 

ition to th r quir m nts of this ocum nt, th r quir m nts of S 19901-1 for m toc an ata, 
ISO 19906 or ice properties data and ISO 19901-4 and ISO 19901-8 or seabed data also apply.

For many geographical regions, physical environmental data are insu ficient or rigorous statistical 
determination o  appropriate extreme and abnormal environmental actions and are insu ficiently 

tail for th con uct of sp cializ op rations. Th t rmination of r l ant op rational an
design parameters there ore relies on the interpretation o  the available data by subject matter experts, 
t th r ith an ass ssm nt of oth r m t orological, oc anographic, s ab an ic information. n 
particular, uncertainties can arise rom analyses based on limited data sets.

nn  pro i s backgroun o an ui anc n th s f thi ocum nt an is int n o b a
in conjunction with the main body o  this document. The clause numbering in nn x  is th sam as in 
th ormati xt to facilitat ross-r r ncing.

 

 

DIN EN ISO 35106:2020-01 

Full document details: DIN EN ISO 35106:2020-01

http://www.avadocuments.com/doc/din-en-iso-35106-2020-01
http://www.avadocuments.com/doc/din-en-iso-35106-2020-01


 

Petroleum and natural gas industries � Arctic operations 
� Metocean, ice, and seabed data

1 ❙cope

This document specifies requirements and provides recommendations and guidance or the collection, 
analysis and presentation o  relevant physical environmental data or activities o  the petroleum and 
natural gas in ustri s in arctic an col r gions. ti iti s inclu sign an op rations, hich in ol
planning an ctua x cution.

R r nc to arctic an col r gions in this ocum nt is m to inclu both th rctic an oth r 
locations characterized by low ambient temperatures and the presence or possibility o  sea ice, icebergs, 
sh lf ic , glaci rs, icing con itions, p rsist nt sno co r, froz n surfac s of la s an ri rs, localiz
and rapidly changing weather systems and/or perma rost.

This document outlines requirements or a range o  di erent operations that have been or are presently 
b ing un rta n an for xisting sign conc pts. This ocum nt can also b us for oth r op rations 
an n sign conc pts in arctic an col r gions as long as it is r cogniz that all ata r quir m nts 
are not necessarily addressed.

✷ Normative r❡#❡✁ences

The ollowing documents are re erred to in the text in such a way that some or all o  their content 
constitutes requirements o  this document. For dated re erences, only the edition cited applies. For 
undated re erences, the latest edition o  the re erenced document (including any amendments) applies.

S 2494, Atmospheric icing of structures

S 9900, Petroleum and natural gas industries � General requirements for offshore structures

S 19901-1, Petroleum and natural gas industries � ✂pecific requirements ✄or o✄✄shore structures � 
Part 1: Metocean design and operating considerations

S 19901-4, Petroleum and natural gas industries � Specific requirements ✄or o✄✄shore structures � 
Part 4: Geotechnical and foundation design considerations

S 19901-6, Petroleum and natural gas industries � Specific requirements ✄or o✄✄shore structures � 
Part 6: Marine operations

S 19901-8, Petroleum and natural gas industries � Specific requirements ✄or o✄✄shore structures � 
Part 8: Marine soil investigations

S 9906, Petroleum and natural gas industries � Arctic offshore structures

S 5101, Petroleum and natural gas industries � Arctic operations � Working environment

S 35103, Petroleum and natural gas industries � Arctic Operations � Environmental monitoring for 
offshore exploration

S 5104, Petroleum and natural gas industries � Arctic operations � Ice management

3� Terms�and�definitions

For the purposes o  this document, the terms and definitions given in ISO 35101, ISO 35103, ISO 35104, 
ISO 19900, ISO 19901-1, ISO 19901-6, ISO 19906 and the ollowing apply.

INTERNATION❆☎  TANDARD ■ ✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛
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S n EC maintain t rminologica atabas s for us n stan ar ization at th ollo in r s s:

� S nlin ro sing platform: a ailabl https:// .iso.org/obp

� EC El ctrop ia: a ailabl http:// . l ctrop ia.org/

✷✸1
accretion
accumulation of sno , ic n h r forms of froz n pr cipitation on surfac s

✷✸✶

active layer
soil layer above the perma rost that is subjected to annual reeze-thaw cycles

✷✸3
arcti❝ "et
lo -l in ir ct arall l to an ic r ic

✷✸✹

areal density
numb r of ic atur s p r unit ar a

Note 1 to entry: Usually averaged over a specific time interval.

✷✸ 

bergy bit
floating glacial ice mass with waterline length between 5 m and 15 m

✷✸✻

calibration
process by which physical parameter values are related to instrument readings

✷✸✼

calving event
br ak-up of an ic b rg or oth r glacial ic ass into t o or mor i c s

✷✸8
coastal region
o shore region adjacent to the coast where the physical environment is influenced by the coast

✷✸9
data analysis
data interpretation
expert assessment o  physical environmental data to satis y design or operational requirements

Note 1 to entry: Data analysis can include verification with other data sources or physical process models.

✷✸1✁
data storage
organization o  physical environmental data into an accessible and documented database

✷✸11
data collection
data measurement
application o  human systems or instruments or recording physical environmental data

✷✸✶✶

data presentation
provision o  physical environmental data in a ormat suitable to the design process or operational 

cision-making
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✷✸13
downtime
tim nt r al fo hich an op ration is susp n

Note 1 to entry: Downtime can be planned or unplanned.

✷✸14
expert
individual who through training and experience is competent to provide advice specific to the subject 
in qu stion

✷✸1 
first✲year�ice
F❨  ce
s a ic orm uring th urr nt or prio int r that has not sur i n umm r m ason

[S URCE S 9906:�1), 3.16]

✷✸1✻
floe�si③e
waterline dimension o  a sea ice floe

Note 1 to entry: Floe size can be defined as either the maximum waterline dimension or the diameter o  a circular 
floe with the same plan area.

✷✸1✼
�ree③ing�degree�days
FDD
cumulative sum o  average reezing daily air temperatures rom the start o  the winter season

Note 1 to entry: The re erence point can be 0 °C or the reezing temperature o  sea water.

Note 2 to entry: Usually initiated when the average daily temperature averaged over a specified period, or 
example, 30 days, alls below 0 °C or the reezing temperature.

✷✸18
growler
floating piece o  glacial ice with waterline length less than 5 m

✷✸19
ice action

xt rnal lo , isplac m nt, ormation or acc l ration appli to a structur as a cons qu nc of an 
ic nario

✷✸✶✁

iceberg dra☎t
istanc t n th p st point in th l of an ic b rg an h at r surfac

✷✸✶1
ice cover

istribution of ic n th urfac f a la , ri r or oc an

✷✸✶✶

ice edge
line o  demarcation between open water and floating ice cover (3.21)

Note 1 to entry: Ice edge can be di use or compact, depending on the orientation o  wind and current actions on 
th c o .

Note 2 to entry: Ice edge is sometimes based on a minimum concentration threshold over a specified averaging 
area in satellite imagery.

1)  T
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Note 3 to entry: The concentration threshold can be dictated by the tolerance o  the operation to ice actions (3.19).

✷✸✶3
ice encroachment
mo m nt o a ic nto th urfac f a platform or man-m slan

Note 1 to entry: Ice encroachment can result rom ice ride-up, pile-up, and ride-down processes.

Note 2 to entry: Ice encroachment is typically associated with operational or design criteria.

[S URCE S 9906:�, 3.26]

✷✸✶✹

ic❡ ☎❡ature
continuous mass o  ice, floating or grounded, having a greater thickness than the surrounding ice 
cover (3.21)

✷✸✶ 

ice�ha③ard
ice threat
ice feature (3.24) or con itions associat ith op rational crit ria

Note 1 to entry: In this document, re erred to without the �ice� qualifier.

✷✸✶✻

ice length
accumulated distance travelled by the ice cover (3.21) past a point r gar l ss o ir ction

✷✸✶✼

ice management
proc ss s an cti iti s u o mitigat isks from ic

Note 1 to entry: Ice management can be used to alter icing, sea ice or iceberg environments or accumulations 
ith th nt f r ucing downtime (3.13) a ucing o i ing ic tio ff cts.

Note 2 to entry: Ice management can involve ice detection, orecasting, threat assessment, removal, alteration 
a struction.

Note 3 to entry: Ice management is o ten conducted in the context o  operating criteria such as alert procedures 
(s ls S 9906 a S 5104).

✷✸✶8
ice ridge
linear eature ormed o  ice blocks created by the relative motion between ice sheets

Note 1 to entry: Ice pressure ridges are ormed when ice sheets are pushed together and a shear ice ridge is 
ormed when ice sheets slide along a common boundary.

[S URCE S 9906:�, 3.34]

✷✸✶9
ice season
period during the year when sea ice exceeds a specified concentration or when ice features (3.24) xc
a specified areal density (3.4)

Note 1 to entry: Specified criteria can be di erent or the start and end o  season.

✷✸3✁
ice shel☎
floating ice sheet o  considerable thickness attached to the shore

Note 1 to entry: Ice shel  can be determined based on reeboard in excess o  2 m.
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✷✸31
ice scenario
combination of circumstanc s in ol ing th r s nc f ic , r sulting in ic nts

[S URCE S 9906:�, 3.35]

✷✸3✶

ice thic❦ness
rtica im nsion of ic , m asur rom th ottom surfac o th op surfac

Note 1 to entry: Ice thickness can be determined as an average or maximum value over a specified horizontal 
scal r o h an ar a of an ice feature (3.24).

✷✸33
ice type
ice identified in WMO categorization according to the stage o  development

✷✸34
icing
ic ccr tion on th urfac f a structur

Note 1 to entry: Icing can involve atmospheric or sea spray processes.

✷✸3 
icing conditions
combination of m toc an, ic n p rational con itions un hich icing (3.34) can occur

✷✸3✻
❦atabatic wind
gravity-driven flow o  dense cold air rom higher to lower elevations

Note 1 to entry: Katabatic winds are o ten associated with glaciers.

✷✸3✼
land☎ast ice
☎ast ice
ic hat r mains attach o a shor lin , islan r groun ice feature (3.24)

[S URCE S 9906:�, 3.3 ]

✷✸38
level ice
ice ormed primarily as a result o  thermal conduction and radiation processes and excluding 
m chanical proc ss s

Note 1 to entry: Ice subjected to small amounts o  ra ting during the initial ormation process is generally 
consi r .

Note 2 to entry: Thicker level ice can vary by several centimetres over distances o  several metres.

✷✸39
marginal�ice�③one
sea ice region a ected by waves and swell

✷✸✹✁

multi✲year�ice
M❨ "ce
sea ice that has survived at least two summers' melt seasons

[S URCE S 9906:�, 3.44]
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✷✸✹1
old ice
s a ic hat has sur i ast on umm r�s m lt s ason

Note 1 to entry: Old ice includes both second-year ice and multi-year ice.

[S URCE S 9906:�, 3.45]

✷✸✹✶

pac❦ !ce
sea ice consisting o  discrete floes that is not land ast

[S URCE S 9906:�, 3.46]

✷✸✹3
pac❦ !ce pressure
horizontal pr ssur ctin ithin pack ic

Note 1 to entry: Generally, pack ice pressure is the result o  wind and current orcing, but can also result rom 
larg cal chanics of th ice cover (3.21).

Note 2 to entry: Pressure can be measured on an ordinal scale based on the closing rate o  icebreaker tracks.

✷✸✹4
persistence
duration o  a physical environmental parameter with respect to a specified threshold

✷✸✹ 

ra☎ted ice
ice feature (3.24) ormed rom the superposition o  two or more ice sheet layers

[S URCE S 9906:�, 3.50]

✷✸✹✻

region o☎ !nterest
<design> geographical region around the acility selected to ensure data accuracy and 
r pr s ntati n ss

✷✸✹✼

region o☎ !nterest
<operation> geographical region over which an operation is undertaken and is influenced by ice and 
m toc an proc ss s

✷✸✹8
rolling event
distinct and sudden change in the vertical orientation o  an iceberg or other floating glacial ice mass

✷✸✹✍

second✲year�ice
❙❨ !ce
sea ice that has survived one summer's melt season

[S URCE S 9906:�, 3.62]

✷✸ ✁

sea ice
thermally-grown ice ormed on the sur ace o  saline water bodies

✷✸ 1
season boundary
start o n f th ice season (3.29) according to specified criteria
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✷✸ ✶

shel☎ ❢rea❦
seaward extent o  the continental shel  characterized by a significant increase in slope o  seafloor

Note 1 to entry: Shel  break can be used to determine the average seaward extent o  sea ice.

Note 2 to entry: Shel  break can be used to determine the seaward limit o  potential iceberg contact with the seabed.

✷✸ 3
snow cover
ar a istribution of sno n th roun r ic urfac

✷✸ 4
stability
state o  hydrostatic or hydrodynamic equilibrium with respect to vertical orientation, usually with 
r r nc o ic b rgs

✷✸  

sub✲gouge�de�ormation
isplac m nt of s ab il b n ath a gouging ice feature (3.24)

✷✸ ✻

waterline length
maximu im nsion of an ice feature (3.24) in th lan f th at r surfac

✷✸ ✼

waterline width
maximum im nsion of an ice feature (3.24) p rp n icular to th waterline length (3.56) in th plan of 
th at r surfac

✷✸ ✺

wind chill
p rc i mp ratur u o th ombin f ct of lo mbi nt t mp ratur n in

4 ❙ymbols and abbreviated terms

✹#☎ !ymbols

d istanc rom th c

E wave energy

E0 wave energy in open water

h ic hickn ss

M ic ampl ass

pt tru r cipitation

pm m asur r cipitation

S salinity

T air t mp ratur

Twc in hill t mp ratur

U10 in p l ation
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U in p h l ation param t r is to b stimat

V ic ampl olum

✂ t nuation factor

✄i ice density

✹!✟ Abbreviated terms

EER scap acuation an scu

FDD reezing degree days

FEED front- n ngin ring an sign

FY first-year, with re erence to sea ice

HSE health, sa ety and environment

M nt rnational Maritim rganization

MY multi-year, with re erence to sea ice

SY second-year, with re erence to sea ice

WM Worl t orologica rganization

✺ General requirements

✄!☎ General

 ✸✶✸✶ Physical environmental data requirements

An assessment o  the physical environmental parameters a ecting an operation or proposed o shore 
structur hall b .

In ormation about the ollowing physical environmental data should be determined.

a) Distributions of param t rs, hich ar r quir to t rmin actions an /or action f cts 
associated with extreme and abnormal environmental events. These parameters are used to define 

sign situation(s) an o p rfor sign ch cks for structural limit stat s.

b) Long-t rm istributions of param t rs, in th form of cumulati con itional or marginal statistics. 
These parameters are used to define design situation(s) and to per orm design checks or the 
atigue limit state, and to make evaluations o  downtime/workability/operability during a certain 

p rio f tim , for th tructur r for associat ms o quipm nt.

c) Normal environmental conditions, which are expected to occur requently during the design 
service li e o  the structure, are required or carrying out checks or serviceability limit states, 
or developing actions and action e ects to determine when particular operations can sa ely take 

plac , an for planning construction acti iti s, .g. fabrication, transportation or installation, or 
field operations, e.g. drilling, production, o floading, underwater activities.

d) Regional environmental oscillations, cycles and long-term trends associated with the parameters 
in a) through c).

 

8 

DIN EN ISO 35106:2020-01 

Full document details: DIN EN ISO 35106:2020-01

http://www.avadocuments.com/doc/din-en-iso-35106-2020-01
http://www.avadocuments.com/doc/din-en-iso-35106-2020-01


 

■!✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛

✺!✁!✂� Relationship�with�■✄☎�✁✶✶✆✁✲✁�and�■✄☎�199✆✻

G n ral r quir m nts, gui lin s an information for m toc an ata ar gi n in S 19901-1 for all 
regions. Mechanical properties o  ice and derived physical parameters or arctic and cold regions are 
given in ISO 19906. This document deals with all other physical environmental and ice parameters or 
arctic an ol gions, inclu ing actions from sno n c ccr tion.

5.1.3 Data sources

All data sources and methods used to generate physical environmental data shall be described and 
documented. The quality and validity o  data shall be assessed by subject matter experts. Specific 

scriptions for r l ant param t rs ar i n in Claus s 6 to 1 .

All limitations with regard to data quality and/or validity shall be explicitly defined and taken into 
account i sign an /o h n planning op rations.

I  local data are not available and data rom nearby areas are applied, the methods and models used in 
their application shall be documented, including all assumptions made. In addition, any uncertainties 
an o h s a a ith shoul nclu .

5.1.4 ❙election of appropriate parameters

Su ficient data should be collected, analysed and interpreted to meet the requirements o  the standards 
under which the design or operation is carried out. Su ficiency can involve, but is not limited to the 
location, spatial resolution, requency, and accuracy o  the data.

The selection o  the appropriate physical environmental parameters depends on the location o  
interest, the type o  structure or operation concerned, the design situation involved and the limit state 
considered. Di erent parameters can be required or di erent structure types, di erent designs or 
op rational situations, an iff r nt limit stat s.

The seasonality and time periods associated with the operations should be taken into account according 
to 5.2.3 an 5.2.4.1.

Site-specific data on physical environmental parameters shall be collected, analysed and presented 
bas n th quir m nts of Claus  an h itional r quir m nts for:

� oc anographic proc s s ( s, curr nts, at r l ls, t mp ratur s, saliniti s) as inclu in 
Claus , Claus , Claus , Claus 0, Claus 4 an Claus 6;

� atmospheric processes and e ects (wind, temperature, precipitation, visibility, drainage) as 
inclu n Claus , Claus 1, Claus 4, Claus 6 an Claus ;

� sea ice (thickness, extent, dri t, origin, physical properties) as included in Claus 2 an Claus 6;

� icebergs and other discrete ice eatures (morphology, dri t, physical properties) as included in 
Claus 3 an Claus 6; an

� s ab an subsurfac proc ss s (ic gou , stru l scour, p rmafrost) as inclu in Claus 15, 
Claus 6 an Claus .

5.1.5 Physical environmental data monitoring

ll instrum ntation an ata coll ction ic s shoul b sign for, or prot ct ith r sp ct to, 
icing, sno accumulation, ic ncroachm nt, anticipat t mp ratur ran , moistur , frost, as ll as 
anticipated combinations o  ice and metocean conditions. Routine verification o  data streams should 
be made to minimize gaps in data, particularly with respect to 5.2.2.
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 ✸✶✸✻ Data storage

All physical environmental data collected in the region o  interest as part o  o shore operations in 
arctic an ol gions shoul rchi .

✄ ✟ Particular aspects

 ✸✶✸✶ Region of interest

Th gion of int r st for op rations: 

a) shall be defined as the geographical region over which the operation or phase o  the operation is 
un rta n, inclu ing th ss ls supporting th p ration;

b) shall be defined as the geographical region over which ice and metocean eatures and processes 
aff ct th p ration or phas f th p ration;

c) should include ice management, EER routes, mobilization and demobilization, local supply, 
o r int ring sit s for rilling an support ss ls an p rsonn l transf r. This r gion shoul
be su ficiently large to ensure the accuracy o  data within the regions defined in a) and b) and 
su ficiently constrained to ensure their representativeness within these regions.

Fo sign, th gion of int r st shall b

� su ficiently large to ensure the accuracy o  data at the location o  the acility, and

� su ficiently constrained to ensure the representativeness o  the data at the acility.

The size o  the region o  interest can vary depending on the particular parameter under consideration.

5.2.2 Criticality

The importance o  the physical parameters should be understood in the context o  operability, limit 
states or design and consequences involving li e-sa ety, environmental damage and asset loss.

For critical operations, consideration should be given to the identification and use o  maximum 
anticipat aram t alu s an ombinations of param t alu ith maximum cons qu nc s.

 ✸✶✸✷ ❱ariability

Di erent scales o  variability can be distinguished or physical environmental parameters in arctic and 
col gions.

a) Short term variability is associated with events lasting less than an hour. Typical examples are ice 
concentrations or floe sizes and ice dri t heading changes.

b) Medium term variability is associated with events lasting rom hours to days. Typical examples are 
ice dri t rate, iceberg or sea ice eature proximity and wind and wave variability during polar lows.

c) Seasonal variability is associated with natural seasonal cycles. Typical examples are seasonal sea 
ic n c b rg pr s nc .

d) Inter-annual variability is associated with longer cycles and climate change. Arctic ice thickness 
and extent vary on decadal time scales. Inter-annual variability is more pronounced between 
northern latitudes o  65° and 80°.

An analysis o  parameter variability should be conducted or all important parameters in arctic and cold 
regions. Typically, the analysis should identi y monthly or seasonal variability, including anticipated 
maximum and minimum values as well as physical limits on parameter values, where appropriate. 
Inter-annual variability should be accounted or, particularly when operating with data records or a 
limited number o  years.
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Variations in physical environmental parameters can be expressed in terms o

� the proportion o  time or which the parameter values exceed or are less than a specified value, or

� the probability o  exceeding or being less than a specified value within a given time period.

 ✸✶✸✹ ❙✁✂✁#❙✁#❝✂✄

 ✸✶✸✹✸✶ General

Basic statistics, probability distributions, extreme values, abnormal values and relationships with 
associat param t rs shoul b pro i accor ing to th sign an op rational r quir m nts. 
Ranges, confidence intervals, biases and other measures o  uncertainty should be documented or 
statistica ata.

I  redundant, independent measurements are made, they can be used to reduce the uncertainty through 
a raging t chniqu s.

Site-specific ice and metocean data should be interpreted to identi y monthly and seasonal variations 
an or application to op rating tim in o s.

Datasets or ice parameters can be developed directly rom site-specific measurements and rom 
measurements at nearby locations or through the establishment o  relationships between the desired 
param t rs an oth r contributing factors. Du account shall b m for unc rtainti s, h th r 
b caus f short tim ri s or limitations of th o ls u .

Metocean datasets can either be established by site-specific measurements over a period o  years or as 
an alternative, by numerical modelling (hindcasts) o  historical events.

I  hindcasts are used, the modelled results should be calibrated (or verified) against measurements 
rom nearby locations or which measurements exist. I  such measurements do not exist, hindcast 

models can be calibrated or verified against measurements rom analogous sites with a similar climate.

I  measurements or hindcasts exist or nearby locations, these datasets may be used, provided that 
con itions ar imilar in climat n hat appropriat actors ar ppli .

 ✸✶✸✹✸✶ Relationship between parameters

Data values should be tagged spatially, temporally and associated with specific eatures or the 
lopm nt of joint nts. Emphasis shoul b plac on nsuring corr ct spatial, t mporal an

f atur r nc s.

Joint probability distributions shall be developed or important design and operational parameters 
that are correlated. In many cases, poorly sampled parameters can be related to parameters with more 

xt nsi asur m nts as long as unc rtainti s in th s lationships ar a n into account.

Wh n loping param t r combinations in sign formula , joint probabiliti s shall b ass ss
to ascertain whether the combinations are stochastically dependent, stochastically independent or 
mutually exclusive.

 ✸✶✸✹✸✷ Persistence

P rsist nc statistics shoul b lop for param t r alu s associat ith human p rformanc
(s S 5101), fo int rization, for marin p rations an or a rial op rations.

R r nc houl o 5.2.6 for p rsist nc ata fo ath r-r strict p rations.
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 ✸✶✸✹✸✹ Record length

Wh r r cor l ngths of local ata ar limit , r lationships ith m asur m nts of oth r param t rs 
fo hich lon r p rio s of r cor r ailabl houl onsi r .

Limited record lengths should be reflected in the uncertainty associated with parameter estimates. 
S asonal, annual an r gional bias s shall b ta n into account h n stimating param t r 
unc rtainti s.

 ✸✶✸ Forecasting

Forecasts o  physical environmental conditions should be started as early as possible in the planning 
stage o  operations to ensure timely collection o  important parameters and to ensure that orecast 
accuracy can be quantified.

Forecasts should be verified with measured data, so that the accuracy can be reliably estimated and the 
for casts can b mpro r tim .

Weather and physical environmental predictions required or operations should be monitored 
constantly and updated as necessary.

Regardless o  accuracy, orecasts based on at least two independent models should be consulted and 
evaluated. The orecasts shall be based on up-to-date input data and shall be issued on a timely basis 

ith r sp ct to op rational r quir m nts.

The period over which a orecast is accurate shall be defined based on past orecasts and site-specific 
measurements. Forecasts may be used or executing marine operations carried out within the period o  
accuracy when contingency is su ficiently accounted or.

 ✸✶✸✻ Weather windows

 ✸✶✸✻✸✶ Criteria

Physical environmental data criteria or operations depend on the planned duration o  the operation, 
including contingency.

For each specific phase o  the operation, the design and operational physical environment criteria shall 
be defined as ollows.

� The design criteria are the set o  values o  the physical environmental parameters or which design 
calculations ar arri ut an gains hich th tructur n /or op ration is ch c .

� For weather-unrestricted operations, the operational physical environmental data criteria are the 
sam s th sign crit ria.

� For weather-restricted operations, the operational physical environmental data criteria are set at 
alu s that cannot b xc at th start of th op ration an for hich for casts ar not xc

for th uration of th p ration.

Physical environmental data criteria can be set in the context o  operational limits, systematic alert 
proc ur s an p rational r spons s.

✺!✂!✻!✂� W❡!✁✂❡✄✲✄estricted�operations

Weather-restricted operations shall be planned using accurate time history data that indicate not only 
the probability o  not exceeding the limiting criteria but also the persistence o  such conditions or the 
season in question. Re erence to weather includes ice and other physical environmental criteria.

Consi ration shoul b gi n to r ucing th limiting crit ria to account for unc rtainti s in th
duration o  the operation, in the data, and in orecast accuracy.
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Weather windows should be developed based on thresholds o  the key sensitive parameters o  the 
op ration. For xampl , th uration statistics for fa ourabl con itions shoul b comput bas on 
known limiting thresholds or physical environmental parameters.

 ✸✶✸✻✸✷ Margins on weather

Planning or operational activities that are dependent upon specific physical environmental conditions 
shall take into consideration the quality and confidence level in the orecasts. The confidence level 
will vary depending upon the available data, the variability in the parameter being orecast and the 
experience o  the orecaster. Forecasts or critical operations should indicate the probability that 
operational criteria associated with ice and other physical environmental parameters are met.

I  the physical environmental criteria are based on statistical maxima, an appropriate margin should be 
added to account or inaccuracies in the calculation model and the probability o  exceeding the maxima.

Margins should reflect the nature o  the operation and whether suspension is possible once the 
op ration is initiat . For op rations r quiring a continuous in o , margins shoul b incr a
accordingly.

 ✸✶✸✼ Climatic trends

Climatic trends should be assessed or key time-varying parameters, with specific consideration o  air 
an at r t mp ratur s, a ll as s a ic n c b rg pr s nc .

Parameters used or design should take into account projected trends in climate, as justified by the 
most r c nt climat sci nc , if th n t f ct l s to mor s r con itions. D sign crit ria shoul not 
b uc as n proj ct limatic tr n s.

The influence o  climatic trends on data used or planning operations should be assessed when the 
operations are expected to take place over several years.

 ✸✶✸✺ Expertise and experience

The collection, interpretation, analysis, storage and presentation o  all physical environmental data 
and derived products within the scope o  this document shall be per ormed or supervised by subject 
matt xp rts.

Operations personnel shall be trained in the collection and interpretation o  physical environmental 
data pertinent to their responsibilities and have access to subject matter experts on a timely and 
r liabl asis.

Interpretation o  physical environmental data and orecasts associated with critical operational 
situations, as defined in 5.2.5, shall be conducted by subject matter experts.

✻ Water depth, tides and storm surges

✝!☎ General

Wat pth, ti s an torm sur aram t rs shall b t rmin n accor anc it S 9901-1.

Specific consideration should be given to tide and storm surge data during the months when icebergs 
an a ic r r s nt.

Particularly in shallow water environments, such as estuaries and river mouths, seasonal variations 
in water depth as a result o  resh water inflow and ice ormation/melting processes should be 
charact riz .

D iations in th at r surfac l ation as a r sult of ti s an storm sur s shall ta into account 
th r s nc f th a ic o r.
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Chan s in at r surfac l ation shoul b charact riz in a mann r that allo s for saf ic br aking 
operations, sa e vessel transit and any other anticipated vessel and structure operations.

Ranges o  water sur ace elevation should be determined to assist with the specification o  operational 
and design values o  ice loads on structures fixed to the seabed, on geotechnical structures and on 
natural an man-m shor faciliti s. Displac m nts, rmations, ama an abrasion of th s
acilities should also be considered in the specification o  water level data.

✝ ✟ Bathymetry

Accurate bathymetric data shall be consulted prior to the planning and conduct o  operations and 
be ore designs are completed. Bathymetric data shall be collected where existing data do not meet the 
r quir m nts of thi ocum nt.

Changes to the local and regional bathymetry as a result o  dredging, berms and structures shall be 
taken into account in the specification o  parameters in this document.

The above-mentioned requirements regarding bathymetric data should cover the region o  interest or 
op rations an sign (s 5.2.1).

✝ ✂ Tides

Ti al ariations shoul b charact riz from m asur m nts, int rpr tations an for casts at an 
accuracy and requency consistent with requirements relating to:

� th ormation of ic atur s;

� th roun ing of ic atur s;

� rift an isplac m nts of th c o r an c atur s;

� str s s transmitt o th c o r;

� ic ncroachm nt;

� EER systems; 

� ic ana m nt an h s p rations.

✝ ✹ !❙orm surges

Wat r l ls associat ith storm sur s shall b charact riz from m asur m nts, int rpr tations 
and orecasts with su ficient accuracy and requency consistent with requirements relating to:

� th aximum an inimu l ations of ic ctions;

� the maximum elevation to which floating ice eatures can be deposited on shore;

� the refloating o  grounded ice eatures;

� isplac m nts of th c o r;

� ice encroachment on beaches, rockfill structures and other man-made structures;

� EER systems;

� ic ana m nt an h s p rations.
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✼ Wind

✠ ☎ General

Win -r lat aram t rs shall b t rmin n accor anc it S 9901-1.

Wind speed values shall be qualified by elevation, duration and averaging interval.

The joint distribution o  wind speeds, air temperatures, and any other contributing parameters shall 
be interpreted or the determination o  wind chill indices, sea spray icing, and other orms o  snow and 
ice accretion to sur aces. Typically, data shall be interpreted in terms o  normal values or operations 
planning an xtr m alu s fo sign.

✠ ✟ Polar lows

In ormation on polar low activity in the operating area should be collected in advance o  operations and 
the likelihood o  occurrence should be noted explicitly in the weather orecasts during operations.

f th cts of polar lo s ar not consi r in in hin casts, th ir contribution to sign alu s 
should be included through specific consideration o  these events.

✠ ✂ ❑atabatic wind

nformation on Katabatic in s an contributing factors shoul b coll ct an int rpr t if 
op rations an tructur s ar ituat n ar as that can b xpos o th m.

✠ ✹ Low level ar❝❙#❝ ✁✂❙

Wh r applicabl , ata shoul b coll ct an int rpr t on th in sp s associat ith lo -
l l j ts a ll as contributing param t rs.

8 Waves

8.1 General

nformation o a s an ata shall b t rmin n accor anc it S 9901-1.

The requency o  wave measurements during operations should be su ficient to capture relevant 
changes in key parameters.

For operations vulnerable to the combined e ect o  waves and ice, accurate measurement and timely 
is mination o a ata shoul rioritiz .

Possibl f cts of long t rm r uction in ic xt nt an ic conc ntration on f tch shoul b consi r
i sign an lanning of op rations.

✽✄☎� Wav❡✆✝✞✟✠✡ �ice�motions

The basis or wave-induced motions o  ice eatures should be the appropriate joint probability 
distribution between wave height and wave period at the relevant probability o  exceedance.

Gui anc -in uc c otions of ic atur s can b oun S 9906.

8.3 Wave transmission through sea ice

n marginal ic on s, th ot ntial fo ransmission through s a ic houl ss ss .
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Where operations are a ected by interactions between sea ice and wave conditions, data should be 
coll ct to ocum nt an assist ith th for casting of chan s to th s con itions. Data for oth r 
contributing param t rs, such a in s an urr nts, shoul onsi r ll.

For design, the local wave regime and sea ice climate should reflect potential e ects o  wave 
transmission through s a ic .

9 Currents

9.1 General

Curr nts shall b t rmin n accor anc it S 9901-1.

The local current regime shall be characterized or understanding ice dri t patterns in the vicinity o  
the acility, the estimation ice interaction velocities with structures and or vessel operations, such 
as loading/unloading and ice management. Local anomalies in current fields should be identified, 
charact riz an int grat into op rational crit ria. Particular att ntion shoul b gi n to curr nts 
in the vicinity o  shel  breaks and in nearshore areas subjected to significant tidal e ects or reshwater 
inflow. Conductivity and temperature measurements with depth can be used to supplement direct 
curr nt m asur m nts.

Th r gional curr nt r gim shall b charact riz for un rstan ing ic pr s nc an rmation 
proc ss s an or th lopm nt an mpl m ntation o rift for casting algorithms.

Far-field current regimes can be used to understand ice ormation processes and to assist with the 
sourcing of local ic atur s.

Vertical current profiles should be measured periodically where there is scour potential o  berms, slope 
prot ction, pil s, sh t-pil n h r ic -r sistant structural compon nts.

✾ ✟ Curr✂❡❙" ✁✂✄ "✂☎ !❝e and iceberg drift prediction

Ocean currents shall be assessed in terms o  their influence on sea ice and iceberg dri t. Consideration 
shoul i n to incr a patial pth an mporal r solutions o ata an o ls.

For sea ice dri t orecasting, the sur ace current regime should be assessed by means o  measurements, 
curr nt mo ls, inf r nc rom ic rift rat s or som ombination of th s pproach s.

For ic b rg rift for casting, th curr nt r gim through th at r column to th pth of th p st 
iceberg dra t anticipated in the region should be assessed by means o  measurements, current models, 
inf r nc rom ic b r rif ata or som ombination of th s pproach s.

9.3 Current records

Currents in arctic areas are generally poorly mapped.

n n ar as, curr nts shoul b m asur in accor anc ith S 19901-1 uring th cours of 
op ration it urations of s ra ks or lon r.

Where activities are planned to take place over several years, simultaneous measurements o  ice dri t 
an ocal curr nt m asur m nts shoul onsi r .

✶✆ Temperature

☎✆ ☎ General

ir an at r t mp ratur s shall b cor ccor ing to th quir m nts o S 9901-1.
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☎✆ ✟ !ea water temperature

Th r zing point of s at r shall b ocum nt or th an f saliniti s pr nt in th gion.

Particular consi ration shoul b gi n to a at r t mp ratur s aroun th fr zing point, 
potentially involving increased requency, depth resolution and spatial resolution o  measurements. 
Thermocline temperature profiles should be measured to orecast razil ice ormation and onset o  new 
ic ro th.

Wh r m lting of ic f atur s is a sign or op rational consi ration, a at r t mp ratur s shoul
b asur pth at l as qual to th raft of th ar st ic atur s in th gion.

☎✆ ✂ Air temperature

Instruments used to measure air temperatures in arctic areas with temperatures lower than �40 °C 
shall be designed accordingly. This requirement exceeds the specifications outlined in ISO 19901-1.

Th a raging int r al an l ation associat ith air t mp ratur m asur m nts shall b
ocum nt .

Win chill shall b calculat for aluating out oor orking con itions in col climat s. Win an air 
t mp ratur r lationships shoul also b as ss in th cont xt of ic gro th, quipm nt p rformanc
an at rial prop rti s.

11 Atmospheric parameters

11.1 General

M asur m nts of atmosph ric param t rs shoul b r cor in accor anc ith WM stan ar s 
an istribut to r l ant national ath r s r ic pro i rs. Th r quir m nts of this claus ar
incr m nta ith r sp ct t S 9901-1.

mosph ric pr ssur hall b asur o assis ith th nt rpr tation o ath r for casts.

Consi ration shoul b gi n to ultra iol t (UV) for casts for op rations in ol ing out oor p rsonn l.

G omagn tic storm for casts shoul onsult rior to comm nc m nt of op rations.

☎☎ ✟ Daylight considerations

Daylight conditions vary significantly throughout the year in the Arctic, stretching rom complete 
darkness during winter to 24 h o  daylight during summer. For planning operations, daylight conditions 
shall b a n into account.

11.3 ❱isibility and cloud ceiling

Atmospheric parameters should be measured to address optical visibility as well as the e ectiveness 
o  various imaging systems used or ice detection and characterization. Visibility measurements should 
b cor n th orizontal an rtica ir ctions.

S asonal tr n s in fog con itions an th ir r lationship ith ic co ra shoul b ass ss for 
op rations planning. nt r-annual tr n s shoul b r i h n incr as inci nc is anticipat
in th utur .

Visibility and cloud ceiling should be monitored and logged during operations.
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11.4 Precipitation

Pr cipitation in th form of sno , rain, sl t an hail shoul b ocum nt bas on historical ata 
prior to comm nc m nt of op rations an houl onitor s part of op rations.

Sp cial r quir m nts for th coll ction an int rpr tation of pr cipitation ata in arctic an col
r gions ar i n in Claus 4.

✶✷ ❙ea ice

☎✟ ☎ General

S a ic ata shall b consi r for all op rations an for all phas s of a structur �s sign s r ic lif
in regions where sea ice has been present historically. Requirements or the consideration o  sea ice 
actions ar i n i S 9906.

S a ic information can b obtain from actual obs r ations from th r gion of int r st through th
coll ction of n ata or from r pr s ntati istorica ata.

I  ice data are unavailable or the region o  interest, i  local data records are less than 10 years in length 
or i  local records do not accurately represent the expected ice conditions, in ormation rom nearby 
regions with similar ice environments and more significant archives can be used. I  data rom nearby 
regions are applied, any assumptions should be documented and uncertainties should be accounted or 
in th pplication of th s ata.

Th r gion of int r st for a ic ( 5.2.1) shall inclu th ar a of op rations as ll as th surroun ing 
ar a. Th surroun ing ar a shall inclu an up rift istanc ba on a maximum rift rat , th full 
ran of pot ntial rift ir ctions an a cons r ati stimat of th l tim s associat ith th
propos p rations (s 5.2.1).

Sea ice in ormation collected during operations should be presented clearly and readily interpretable 
by all operational decision-makers.

Sea ice conditions can be influenced by the presence o  engineered structures, abandoned berms or 
oundations and by dredging and icebreaking operations. Resulting changes to the ice cover, the 

presence o  grounded eatures and sea ice mobility shall be documented and incorporated in design 
bas s an p rational protocols.

All sea ice data monitored during operations should be collected, verified and archived, i  not otherwise 
dealt with by national and international ice services.

☎✟ ✟ !ea ice season

✶✶✸✶✸✶ Operations planning

Prior to the commencement o  any o shore operations in regions where sea ice can occur, a historical 
study o  sea ice season boundaries shall be conducted or the region o  interest.

In areas where ice does not persist through the summer, the start o  the ice season is when the first new 
ice growth takes place. Where ice can reach the region o  interest at any point during the year, the start 
o  the ice season is when the concentration o  any ice type reaches a specified minimum value. The end 
o  the ice season is when the total ice concentration alls below a specified value and remains so until 
th c -fr ason b gins.

n th abs nc of oth r information, a total of s a ic conc ntration of 1/10th in th r gion of int r st 
can be used to define the end o  the sea ice season unless the operation and equipment involved have 
z ro tol ranc to ic actions. Wh r n ic gro th marks th start of th s a ic s ason, a total ic
conc ntration in xc ss of 1/10th can b u as long as th r is som ic tol ranc to th op ration an
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equipment. Sea ice concentrations associated with season boundaries can vary with the nature o  the 
op ration an h ss ls in ol n its con uct.

The variability in the ice season start and end dates shall be assessed, with due account or uncertainties. 
Significant inter-annual variability in sea ice conditions is common in all arctic regions.

The requency and duration o  ice intrusions within the open water season shall be assessed.

✶✶✸✶✸✶ During operations

Criteria defining the ice season boundaries shall be tracked prior to and throughout the operation.

Ice data defined in 12.3 through 12.6 shall be collected within the ice season boundaries defined in 
12.2.1 and should be collected or a su ficient period prior to the start o  operations to ensure data 
quality, to allow or training and to veri y communications protocols.

R gar l ss of h n an op ration is un rta n, s a ic ata shall b coll ct if ic is pr s nt or is 
for cast to b r s nt in th gion of int r st.

✶✶✸✶✸✷ Design

c ason l ngth shoul b ass s for th r gion of int r st using th gui lin s pro i in 
12.2.1. Season boundary definitions used or design situations should be developed specifically to 
accommo at aram t rs associat ith th s ituations.

Wh r possibl , th p rio of r cor for ic s ason l ngth shoul b xt n as on fr zing gr
day data or air temperatures.

☎✟ ✂ !ea ice coverage

✶✶✸✷✸✶ Operations planning

Su ficient ice cover data shall be collected and analysed to ensure that the important contributing 
actors to the ormation, distribution and decay o  sea ice are understood.

Local ic conc ntration shall b monitor un r circumstanc s h r ic co ra can impos
operational constraints. Operational constraints can apply or EER, vessel access to a plat orm and 

ath r aning of moor ss ls.

An assessment o  historical requency o  sea ice incursions into the region o  interest during the 
planned operating season should be made. Where relevant, a separate assessment o  the requency and 
variability o  old ice incursions into the region o  interest should be made.

Prior to the commencement o  operations a ected by sea ice, a historical study o  sea ice concentrations 
and floe sizes by ice type in the region o  interest shall be conducted.

lon r-t rm asonal ic con itions for cast mo l for th r gion of int r st shoul b appli if 
a ailabl n ali at or th gion of int r st.

n marginal ic zon s, historical ata r gar ing s asonal an int r-annual ariations in ic
location shall be documented. The ice edge definition should be consistent with the requirements o  the 
operations. Consideration should be given to the use o  the national ice service definition as well, where 
di erent rom the primary one used or operations.

✶✶✸✷✸✶ During operations

Sea ice concentrations and floe sizes by ice type should be recorded at a requency consistent with the 
r quir m nts of th p ration.
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When physical ice management methods are used to reduce floe size (see ISO 35104 and ISO 19906), 
ambient and managed sea ice conditions, including floe size, shall be recorded.

n if s a ic is not pr nt ithin th r gion of int r st, ata on th conc ntrations of iff r nt s a ic
types o  the nearest sea ice should be monitored.

c ( 12.3.1) positions shall b monitor prior to an for th full uration of th op ration. 
solat ar as of ic ith total conc ntration in xc ss of th ocum nt ic thr shol shall b

monitor .

M toc an con itions shoul b ocum nt in accor anc ith S 19901-1 an archi t th r ith 
th a ic ata as inclu n Claus s 6 to 10. For cast an asur ata shoul rchi .

✶✶✸✷✸✷ Design

Prior to the design o  any o shore structure or vessel that services an o shore operation, a historical 
study o  sea ice total concentrations and partial concentrations in the region o  interest shall be 
conducted to document the requency and attributes associated with the various ice types present.

Areal coverage o  ridges, rubble fields, ra ted ice and any other eatures distinguishable within the sea 
ic hall b ss ss s lso 12.6).

Data should be collected to document the length o  sea ice passing by the site o  interest over the 
course o  one or more winter seasons. Ice length can be estimated by integrating the product o  the ice 
conc ntration an h rift sp r th uration of th int r s ason.

Metocean conditions associated with sea ice occurrence should be identified and assessed as included in 
Claus s 6 to 10. F tch l ngth charact rization for a -aff ct ic proc ss s shoul also b consi r .

☎✟ ✹ !ea ic✂ ❙❡!❝!❡✂!!

✶✶✸✹✸✶ Operations planning

An assessment shall be made as to the su ficiency o  ice thickness ranges provided in ice chart data. I  
not, th quir m nts of 12.4.3 or ice thickness estimation shall apply.

The thickness o  all ice types interpreted rom ice charts or the location(s) o  the operation shall be 
consi r .

✶✶✸✹✸✶ During operations

Actual sea ice thickness should be recorded at locations and with a requency that are consistent with 
th r quir m nts of th op ration. Th m asur m nts shoul also b consist nt ith th p rformanc
r quir m nts of th ss ls u n th p ration.

R r nc houl o 12.6.3 or the thickness o  specific ice eatures.

✶✶✸✹✸✷ Design

Local m asur m nts of ic thickn ss, h r a ailabl , shall b us for sign. Wh r local 
measurements are unavailable, data rom nearby sites with similar temperatures, snow cover and sea 
ice regime may be used with proper justification.

Thermal growth models may be used to estimate ice thickness, i  calibrated using data rom local 
an r gional sit s ith similar ic , in , curr nt an sno r gim s. Du account shall b m for 

iff r nc s in th s actors an n th ot ntial for raft c ontributions to th rall thickn ss.

Spatial iff r nc s in ic thickn ss shall b charact riz on a scal consist nt ith sign r quir m nts.
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With r r nc to 12.3.3, th annual a ra l ngth of ic associat ith iff r nt thickn ss an rift 
sp ran s shoul b stimat for us in local pr ssur an structural fatigu calculations (s
S 9906).

Probability distributions o  ice thickness and joint distributions with other parameters should be 
lop s r quir .

☎✟ ✄ !ea ic✂ ❡✄!✁❙ ☎❡❡!✂vement

✶✶✸!✸✶ Operations planning

ll ailabl r cor s of r gional s a ic rift ithin th r gion of int r st shoul b coll ct for 
analysis and documented.

Prior to the commencement o  operations, a historical study o  sea ice dri t speed variability and 
pr ominan ir ctions in th gion of int r st shall b on uct .

i nc f rapi han s i rif ir ction an ontributing factors shoul n stigat .

An assessment o  the respective influences o  winds and currents on historical ice dri t speeds, 
directions and pack ice pressure and dynamics shall be made prior to the commencement o  o shore 
op rations. R r nc shoul b m to in ata (Claus ) an curr nt ata (Claus 9) r quir m nts.

Where relevant to the operations, evidence o  tidally-induced movements o  land ast ice shall be 
as ss .

✶✶✸!✸✶ During operations

Sea ice dri t speeds and directions should be recorded at a requency consistent with the requirements 
of th p ration.

Drift sp s an ir ctions for th n ar st s a ic ithin th r gion of int r st shall b monitor an
estimates shall be made o  travel time to the site o  the acility or operation. Even i  there is no sea ice 
present within the region o  interest, the dri t o  the nearest sea ice should be monitored at a requency 
consistent with potential time o  entry into the region o  interest.

Where relevant to the operation, sea ice dri t and significant changes thereo  should be orecast (see 
S 5104).

An assessment o  the respective influences o  winds and currents on ice dri t speeds, directions and ice 
pack pr ssur shall b m throughout th uration of th op ration. Consi ration shoul b gi n 
to the dri t o  di erent ice types, e.g. first-year ice, old ice, new ice, as classified by the ice observation 
standard in the country where operations take place.

Lan fast ic isplac m nts shoul b ocum nt an ass s h r th s ha a mat rial f ct on 
op rations.

✶✶✸!✸✷ Design

A historical study o  sea ice dri t speeds and directions in the region o  interest shall be conducted.

The joint probability distribution o  dri t speed and direction shall be calculated. Site-specific data shall 
be collected, where necessary, to define the distribution. E ects o  ice thickness, ice type, floe size and 
particular ic atur s on th istribution shoul ss ss .

Drift ir ction chan s can b charact riz in t rms of rift track cur atur an its r lationship ith 
rift sp .

In marginal ice zones, the influence o  waves on the speed o  ice eatures should be characterized and 
included, where appropriate, in probability distributions to be used or impact calculations.
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In regions o  land ast ice subjected to tidal actions, rates o  ice movement away rom shore should 
b charact riz . Wh r historical ata ar not ailabl , ata shoul b coll ct . Th f cts of air 
t mp ratur , ti al ran n h r r l ant param t rs on ic isplac m nt rat houl ss s .

☎✟ ✝ !ea ic✂ ✁✂☎❙❡✄es and conditions

✶✶✸✻✸✶ General

Many sea ice scenarios can be defined in terms o  readily identifiable ice eatures or conditions that are 
not dealt with specifically in 12.1 to 12.5.

Sea ice eatures o  potential interest include extensive areas o  ra ted ice, ridges and rubble fields, 
stamukhi or grounded rubble piles, eatures ormed or consolidated in the tidal zone and second-year 
or multi-year floes (old ice). Particular consideration should be given to eatures that are

� o  large areal extent and consolidated to thicknesses in excess o  the thermally-grown level ice 
thickn ss for a singl int r, or

� o  any size that are consolidated to thicknesses well in excess o  the thermally-grown level ice 
thickn ss for a singl int r.

S a ic sc narios of pot ntial int r st can in ol pr ssur , brash ic buil -up, br ak-up, br ak-out, 
ncroachm nt an h r incursions.

✶✶✸✻✸✶ Operations planning

Historical evidence o  the areal density or requency, magnitude and contributing actors relating to 
identifiable ice eatures and conditions shall be documented. Focus should be on expected parameter 
ran s a ll as th i asonal an nt r-annua ariations.

Data shall be interpreted to allow the specification o  robust operational criteria, in the orm o  
unambiguous ass ssm nts of ic atur im nsions, ic on itions an toc an con itions.

Site-specific data shall be collected i  available historical data are insu ficient or i  ice eatures and 
con itions cannot b nf rr ro xisting local an giona ata.

Consi ration shoul b gi n to th clust ring of ic f atur s if this can ha a mat rial f ct on th
op ration, such as for as ssing ic ana m nt r quir m nts.

✶✶✸✻✸✷ During operations

Th r gion of int r st for ata coll ction an obs r ation shall b consist nt ith th r quir m nts of 
th p ration an o ss ls in ol n th p ration.

Ice eatures and ice conditions should be monitored by dedicated and properly trained ice observers 
ithin th gion of int r st.

The locations, dri t rates, significant attributes and dimensions o  all identifiable ice eatures, as well as 
ice conditions in the region o  interest, shall be recorded at a requency commensurate with the sa ety 
requirements o  the operation. Attributes, such as degree o  consolidation or ridges, rubble fields and 
stamukhi that ar asur r inf rr as n r sistanc o ic br aking, shoul cor .

Data on previously observed eatures should be verified and updated as new observations are obtained. 
All measured data shall be saved or easy retrieval and interpreted data summaries shall be made 
a ailabl to op rations p rsonn l. Data shall also b plac in th cont xt of thr shol s associat ith 
th c p rations crit ria.

ll op rational ata r lating to ic f atur s an con itions shall b archi an summariz for 
presentation ollowing the completion o  the operation or annually or ongoing operations.
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