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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� der Internationalen 
Organisation für Normung (ISO) erarbeitet und als prEN 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. 

Dieser Europäische Norm-Entwurf enthält unter Berücksichtigung des DIN-Präsidialbeschlusses 1/2004 nur 
die englische Originalfassung der ISO Norm. 

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 
 

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 199011, ISO 199016, 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 

� Entwurf �� Entwurf � 
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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, dass 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 
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 
Durchmesser 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 künstlichen 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 

� Entwurf �� Entwurf � 
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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, 
Eisentfernung, Eisveränderung und Eiszerstörung umfassen. 

Anmerkung 3 zum Begriff: Eismanagement wird oft zusammen mit Einsatzkriterien durchgeführt, z. B. 
Warnverfahren (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: Ein Presseisrücken entsteht 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 von Umständen im Zusammenhang mit dem Vorhandensein von Eis, die Eisereignisse 
veranlassen 

[QUELLE: ISO 19906:�, 3.35] 

� Entwurf �� Entwurf � 
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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 

Meereis, das mindestens zwei Sommer-Schmelzsaisons überstanden hat 

[QUELLE: ISO 19906:�, 3.44] 

� Entwurf �� Entwurf � 
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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 als auch mehrjähriges Eis ein. 

[QUELLE: ISO 19906:�, 3.45] 

3.42 

Packeis 

Meereis, das aus diskreten Schollen besteht, die kein Festeis sind 

[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 

Meereis, das die 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 

� Entwurf �� Entwurf � 
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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) 
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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 

 

� Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


E DIN EN ISO 35106:2019-06 

12 

� Leerseite � 

� Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


 

ISO 35106:2017(E)
 

Foreword ......................................................................................................................................................................................................................................vii

Introduction ............................................................................................................................................................................................................................viii

1 Scope ................................................................................................................................................................................................................................. 1

2 Normative references ...................................................................................................................................................................................... 1

3� Terms�and�definitions ..................................................................................................................................................................................... 1

4 Symbols and abbreviated terms ........................................................................................................................................................... 7
Symbols ......................................................................................................................................................................................................... 7

 ............................................................................................................................................................................... 8

5 General requirements ..................................................................................................................................................................................... 8
5.1 al ........................................................................................................................................................................................................... 8

5.1.1 Phy  ............................................................................................. 8
R  .................................................................................... 9

5.1.3  ......................................................................................................................................................................... 9
5.1.4 .............................................................................................................. 9
5.1.5 Phy  ................................................................................................... 9
5.1.6 or  ...................................................................................................................................................................... 10
P  .............................................................................................................................................................................. 10

R  ......................................................................................................................................................... 10
5.2.2 Criticality ............................................................................................................................................................................. 10
5.2.3 Variability ............................................................................................................................................................................ 10
5.2.4 Statistical ............................................................................................................................................................................. 11
5.2.5 For  ......................................................................................................................................................................... 12
5.2.6 W s ........................................................................................................................................................ 12
5.2.7 Climatic tr  ................................................................................................................................................................ 13
5.2.8  ...................................................................................................................................... 13

✻ Water depth, tides and storm surges ...........................................................................................................................................13
6.1 al ........................................................................................................................................................................................................ 13
6.2  .............................................................................................................................................................................................. 14
6.3  .............................................................................................................................................................................................................. 14
6.4 Storm sur  .......................................................................................................................................................................................... 14

✼ Wind ...............................................................................................................................................................................................................................✶#

7.1 al ........................................................................................................................................................................................................ 15
7.2 Polar lo s ................................................................................................................................................................................................. 15
7.3  ..................................................................................................................................................................................... 15
7.4 Lo  ............................................................................................................................................................................ 15

8 Waves .............................................................................................................................................................................................................................✶#

8.1 al ........................................................................................................................................................................................................ 15
8.2 Wa  ......................................................................................................................................................... 15
8.3 Wa oug  .................................................................................................................................... 15

9 Currents ......................................................................................................................................................................................................................✶✻

9.1 al ........................................................................................................................................................................................................ 16
9.2 Curr  ................................................................................................... 16
9.3 Curr  ................................................................................................................................................................................... 16

✶✁ Temperature ..........................................................................................................................................................................................................✶✻

10.1 al ........................................................................................................................................................................................................ 16
10.2 at atur  .................................................................................................................................................................. 17
10.3 atur  ................................................................................................................................................................................... 17

11 Atmospheric parameters ..........................................................................................................................................................................✶✼

11.1 al ........................................................................................................................................................................................................ 17
11.2 Daylig  ................................................................................................................................................................ 17

hts r iii

Contents P

E DIN EN ISO 35106:2019-06 � Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


 

■!✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛

 

11.3  ......................................................................................................................................................... 17
11.4 Pr  ........................................................................................................................................................................................... 18

✶✶ ❙ea ice ............................................................................................................................................................................................................................18
12.1 al ........................................................................................................................................................................................................ 18
12.2  ........................................................................................................................................................................................ 18

12.2.1  .................................................................................................................................................. 18
12.2.2  ........................................................................................................................................................ 19
12.2.3  ..................................................................................................................................................................................... 19

12.3  .................................................................................................................................................................................. 19
12.3.1  .................................................................................................................................................. 19
12.3.2  ........................................................................................................................................................ 19
12.3.3  ..................................................................................................................................................................................... 20

12.4  ................................................................................................................................................................................. 20
12.4.1  .................................................................................................................................................. 20
12.4.2  ........................................................................................................................................................ 20
12.4.3  ..................................................................................................................................................................................... 20

12.5  ....................................................................................................................................................... 21
12.5.1  .................................................................................................................................................. 21
12.5.2  ........................................................................................................................................................ 21
12.5.3  ..................................................................................................................................................................................... 21

12.6  ............................................................................................................................................. 22
12.6.1 al................................................................................................................................................................................... 22
12.6.2  .................................................................................................................................................. 22
12.6.3  ........................................................................................................................................................ 22
12.6.4  ..................................................................................................................................................................................... 23

12.7 Physical pr  ........................................................................................................................................................................... 23

13 Icebergs .......................................................................................................................................................................................................................✶✷

13.1 al ........................................................................................................................................................................................................ 23
13.1.1  .................................................................................................................................. 23
13.1.2  ................................................................................................................................................................ 24
13.1.3 y  ........................................................................................................................ 24

13.2  ...................................................................................................................................... 25
13.2.1  .................................................................................................................................................. 25
13.2.2  ........................................................................................................................................................ 25
13.2.3  ..................................................................................................................................................................................... 26

13.3  ............................................................................................................................................................... 26
13.3.1  .................................................................................................................................................. 26
13.3.2  ........................................................................................................................................................ 26
13.3.3  ..................................................................................................................................................................................... 27

13.4  ............................................................................................................................................................................................ 27
13.4.1  .................................................................................................................................................. 27
13.4.2  ........................................................................................................................................................ 28
13.4.3  ..................................................................................................................................................................................... 28

13.5 xt .................................................................................................................................................. 28
13.5.1  .................................................................................................................................................. 28
13.5.2  ........................................................................................................................................................ 28
13.5.3  ..................................................................................................................................................................................... 29

13.6 Physical pr  ........................................................................................................................................................................... 29

14 ❙☞✌w and ice accretion ................................................................................................................................................................................✶✍

14.1 al ........................................................................................................................................................................................................ 29
14.1.1  ................................................................................................................................... 29
14.1.2 ccr  ....................................................................................................................................... 29

14.2  ..................................................................................................................................................................................... 30
14.2.1  .................................................................................................................................................................... 30
14.2.2  ................................................................................................................................................................ 30
14.2.3 y  .................................................................................................................................... 31

14.3  .......................................................................................................................................................... 32

i  hts r

E DIN EN ISO 35106:2019-06 � Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


 

■!✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛

 

14.3.1 .................................................................................................................................................................... 32
14.3.2  ................................................................................................................................................................ 32
14.3.3 y  .................................................................................................................................... 33

14.4 a  .................................................................................................................................................................. 33
14.4.1 .................................................................................................................................................................... 33
14.4.2 Data f  ........................................................................................................................................................ 33
14.4.3 y  .................................................................................................................................... 34

✶! ❙eabed considerations ................................................................................................................................................................................34
15.1 xt ........................................................................................................................................................................................................ 34

15.1.1 al................................................................................................................................................................................... 34
15.1.2  .................................................................................................................................................................... 35
15.1.3  ....................................................................................................................................................... 35

15.2  .................................................................................................................................................................................................... 35
15.2.1 R  ................................................................................................................................ 35
15.2.2 R � y  .................................................................................... 37
15.2.3 R  .................................................................................................................. 37

15.3  ....................................................................................................................................................................................... 37
15.3.1 xt ................................................................................................................................................................................... 37
15.3.2  ................................................................................................................................................................. 38
15.3.3 y  ................................................................................................................................. 38

15.4 ost .................................................................................................................................................................. 38
15.4.1 al................................................................................................................................................................................... 38
15.4.2  .................................................................................................................................................................... 39
15.4.3  ....................................................................................................................................................... 39
15.4.4 Sit  ........................................................................................................................................................ 39

✶✻ Coastal considerations ................................................................................................................................................................................39
16.1 xt ........................................................................................................................................................................................................ 39
16.2  .............................................................................................................................................. 40
16.3  .............................................................................................................................................. 40

16.3.1 Wat  ....................................................................................................................................................................... 40
16.3.2  ........................................................................................................................................................................................ 40
16.3.3 Wa  ...................................................................................................................................................................................... 40
16.3.4 Curr  ................................................................................................................................................................................ 40
16.3.5 T atur  ..................................................................................................................................................................... 40
16.3.6 Visibility................................................................................................................................................................................ 40
16.3.7  ..................................................................................................................................................................................... 40
16.3.8 gs ................................................................................................................................................................................. 41
16.3.9  ............................................................................................................................................ 41
16.3.10  ............................................................................................................................................. 41

✶✼ Onshore considerations .............................................................................................................................................................................41
17.1 xt ........................................................................................................................................................................................................ 41
17.2 .................................................................................................................................. 42

17.2.1 al................................................................................................................................................................................... 42
17.2.2  .................................................................................................................................................................... 42
17.2.3  ....................................................................................................................................................... 42
17.2.4 T  ................................................................................................................................... 43
17.2.5 P ost charact  ............................................................................................................................... 43

17.3 s ............................................................................................................................................................................. 44
17.3.1 al................................................................................................................................................................................... 44
17.3.2 Shor  ......................................................................................................................... 44
17.3.3 s ................................................................................................................................ 44

17.4 Tr  .................................................................................................................................................................... 45
17.4.1 al................................................................................................................................................................................... 45
17.4.2  ..................................................................................................................................................... 45

17.5  ................................................................................................................................................................................ 45
17.5.1 al................................................................................................................................................................................... 45
17.5.2  ................................................................................................................................................. 45

hts r

E DIN EN ISO 35106:2019-06 � Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


 

■!✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛

 

Annex A ormati  A❞❞!✁!✌☞✂✄ !☞☎✌✆mation and guidance ................................................................................................✹✻

Bibliography .........................................................................................................................................................................................................................✶✶"

 hts r

E DIN EN ISO 35106:2019-06 � Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


 

■!✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛

Foreword

S (th t r atio al rga izatio for Sta ar izatio ) is a orl i f ratio of atio al sta ar s 
bo i s ( S m mb r bo i s). Th o o� pr pari g t r atio al Sta ar s is ormally carri out 
through S t ch ical committ s. Each m mb r bo y i t r st i a subj ct �or hich a t ch ical 
committ has b stablish has th right to b r pr s t o that committ . t r atio al 
orga izatio s, go r m tal a o -go r m tal, i liaiso ith S , also ta part i th ork. 
S collaborat s clos ly ith th t r atio al El ctrot ch ical Commissio ( EC) o all matt rs o� 
l ctrot ch ical sta ar izatio .

Th proc ur s us to lop this ocum t a thos i t for its furth r mai t a c ar
scrib i th S / EC Dir cti s, Part 1. particular th iff r t appro al crit ria for th

i�� r t typ s o� S ocum ts shoul b ot . This ocum t as ra�t i accor a c ith th
itorial rul s of th S / EC Dir cti s, Part 2 ( .iso.org/ ir cti s).

t tio is ra to th possibility that som o� th l m ts o� this ocum t may b th subj ct o� 
pat t rights. S shall ot b h l r spo sibl �or i ti�yi g a y or all such pat t rights. D tails o� 
a y pat t rights i tifi uri g th lopm t o� th ocum t ill b i th tro uctio a /or 
o h S ist of pat claratio s r c i .iso.org/pat ts).

y tra am us i this ocum t is i �ormatio gi �or th co i c o� us rs a o s ot 
co stitut or m t.

For a xpla atio o th olu tary atur o� sta ar s, th m a i g o� S sp cific t rms a
xpr ssio s r lat to co �ormity ass ssm t, as ll as i �ormatio about S s a h r c to th

Worl Tr rga izatio (WT ) pri cipl s i th T ch ical Barri rs to Tr (TBT) th follo i g 
URL: .iso.org/iso/for or .html.

This ocum t as pr par by T ch ical Committ S /TC 67, Materials, equipment and offshore 
structures for petroleum, petrochemical and natural gas industries, Subcommitt SC 8, Arctic operations.
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Introduction

Th ri s o� ocum ts o rctic op ratio s (curr tl S 5101 t S 5106) a r ss s op ratio al 
r quir m ts �or us by th p trol um a atural gas i ustri s i arctic a col r gio s. Through 
th ir applicatio , th i t tio is to sur huma li� sa� ty a to mi imiz iro m tal ama .  
th sam tim , th ri s of ocum ts is i t to pro i i latitu i th choic of op ratio al 
a sig solutio s ithout hi ri g i o atio . Sou gi ri g ju gm t is, th r �or , c ssary 
i h  of th ocum ts.

This ocum t is lop to pro i a coh r t a co sist t fi itio o� ata r quir m ts �or 
op ratio s a sig s i arctic a col r gio s. With applicatio to offshor , coastal a o shor
situatio s, th ocum t focu s o m t orological, oc a ographic, s ab a ic co si ratio s. 

itio to th r quir m ts of this ocum t, th r quir m ts of S 19901-1 for m toc a ata, 
S 9906 �or ic rop rti ata a S 9901-4 a S 9901-8 �or s ab ata also apply.

For ma y ographical r gio s, physical iro m tal ata ar i su�fici t �or rigorous statistical 
t rmi atio o� appropriat xtr m a ab ormal iro m tal actio s a ar i su�fici tly 
tail for th co uct of sp cializ op ratio s. Th t rmi atio of r l a t op ratio al a
sig param t rs th r �or r li s o th i t rpr tatio o� th ailabl ata by subj ct matt r xp rts, 

t th r ith a ass ssm t of oth r m t orological, oc a ographic, s ab a ic i formatio . 
particular, u c rtai ti s ca ris �rom a alys s bas imit ata s ts.

 pro i s backgrou o a ui a c th s f thi ocum t a is i t o b a
i co ju ctio ith th mai bo y o� this ocum t. Th claus umb ri g i x  is th sam as i
th ormati xt to facilitat ross-r r ci g.
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Petroleum and natural gas industries � Arctic operations 
� Metocean, ice, and seabed data

1 ❙cope

This ocum t sp cifi s r quir m ts a pro i s r comm atio s a gui a c �or th coll ctio , 
a alysis a pr s tatio o� r l a t physical iro m tal ata �or acti iti s o� th p trol um a

atural gas i ustri s i arctic a col r gio s. ti iti s i clu sig a op ratio s, hich i ol
pla i g a ctua x cutio .

R r c to arctic a col r gio s i this ocum t is m to i clu both th rctic a oth r 
locatio s charact riz by lo ambi t t mp ratur s a th pr s c or possibility o� a ic , ic b rgs, 
sh lf ic , glaci rs, ici g co itio s, p rsist t s o co r, froz surfac s of la s a ri rs, localiz
a api ly cha gi ath r syst ms a /or p rma�rost.

This ocum t outli s r quir m ts �or a ra o� i�� r t op ratio s that ha b or ar pr tly 
b i g u rta a for xisti g sig co c pts. This ocum t ca also b us for oth r op ratio s 
a sig co c pts i arctic a col r gio s as lo g as it is r cog iz that all ata r quir m ts 
ar c ssarily a r ss .

✷ Normative r❡#❡✁ences

Th �ollo i g ocum ts ar r � rr to i th t xt i such a ay that som or all o� th ir co t t 
co stitut s r quir m ts o� this ocum t. For at r � r c s, o ly th itio cit appli s. For 
u at � r c s, th at s itio � th � r c ocum t (i clu i g a y am m ts) appli s.

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 th purpos s o� this ocum t, th t rms a fi itio s gi i S 35101, S 35103, S 35104, 
S 9900 S 9901-1 S 9901-6 S 9906 a h �ollo i g apply.

INTERNATION❆☎  TANDARD ■ ✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛
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S EC mai tai rmi ologica atabas s for us ta ar izatio h ollo i r s s:

� S li ro si g platform: a ailabl https:// .iso.org/obp

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

✷✸1
accretion
accumulatio f s o , ic h r forms of froz r cipitatio urfac s

✷✸✶

active layer
soil lay r abo h rma�rost that is subj ct o a ual �r z -tha ycl s

✷✸3
arcti❝ "et
lo -l i ir ct arall l to a c r ic

✷✸✹

areal density
umb r of ic atur s p r u it ar a

ot ry: Usuall rag p cific tim al.

✷✸ 

bergy bit
floati g glacial ic as it at rli gth b t 5 m

✷✸✻

calibration
proc ss b hich physical param t alu s ar lat o i strum t r a i gs

✷✸✼

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

✷✸8
coastal region
o��shor gio jac t to th oas h r h hysica iro m t is i flu c y th oast

✷✸9
data analysis
data interpretation

xp rt ass ssm t o� physica iro m ta ata to satis� sig r op ratio al r quir m ts

ot ry: Data a alysis ca clu ificatio ith oth ata sourc s or physical proc ss mo s.

✷✸1✁
data storage
orga izatio � physica iro m ta ata i to a cc ssibl ocum t atabas

✷✸11
data collection
data measurement
applicatio � huma yst ms or i strum ts �or r cor i g physica iro m ta ata

✷✸✶✶

data presentation
pro isio o� physical iro m tal ata i a �ormat suitabl to th sig proc ss or op ratio al 

cisio -maki g
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✷✸13
downtime
tim t r al fo hich a p ratio s susp

ot ry: Do im a a r u pla .

✷✸14
expert
i i i ual ho through trai i g a xp ri c is comp t t to pro i ic sp cific to th subj ct 
i u stio

✷✸1 
first✲year�ice
F❨  ce
s a ic orm uri g th urr t or prio i t r that ha ot sur i umm r m aso

[S URCE S 9906:�1), 3.16]

✷✸1✻
floe�si③e

at rli im sio � a s a ic lo

ot 1 to ry: Flo siz ca b fi as th th maximum at li im sio or th iam t o� a circular 
flo ith th am a r a.

✷✸1✼
�ree③ing�degree�days
FDD
cumulati um o� ra �r zi aily air t mp ratur s �rom th tart o� th i t aso

ot ry: Th � c oi a C or th �r zi g t p atur � s at .

ot 2 to ry: Usually i itiat h th rag aily t p atur rag o a sp cifi p io , �or 
xampl , 3 ays, �alls b o C or th �r zi g t p atur .

✷✸18
growler
floati g pi c � glacial ic it at rli gth l ss tha

✷✸19
ice action

xt r al lo , isplac m t, ormatio or acc l ratio appli to a structur as a co s qu c of a
ic ario

✷✸✶✁

iceberg dra☎t
ista c t h p st poi t i h l of a c b rg a h at r surfac

✷✸✶1
ice cover

istributio f ic h urfac f a la , ri r or oc a

✷✸✶✶

ice edge
li � marcatio t p at r a loati g ice cover (3.21)

ot 1 to ry: c g ca b i��us or compact, i g o th ori atio o� i a curr actio s o
th c o .

ot 2 to ry: c g is som tim s bas o a mi imum co c ratio thr shol o a sp cifi ragi g 
ar a i at lit mag y.

1)  T
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ot 3 to ry: Th co c ratio thr shol ca b ictat by th tol a c o� th op atio to ice actions (3.19).

✷✸✶3
ice encroachment
mo m t o a ic to th urfac f a platform or ma -m sla

ot ry c croachm a sult �rom ic i -up, pil -up, a i - o roc ss s.

ot ry c croachm s typically associat ith op atio al o sig rit ia.

[S URCE S 9906:�, 3.26]

✷✸✶✹

ic❡ ☎❡ature
c i uous mass o� ic , floati g or grou , ha i g a gr at  thick ss tha  t  surrou i g ice 
cover (3.21)

✷✸✶ 

ice�ha③ard
ice threat
ice feature (3.24) or co itio s associat ith op ratio al crit ria

ot ry hi ocum , r � r ithout th ic alifi .

✷✸✶✻

ice length
accumulat ista c ra ll y th ice cover (3.21) past a poi t r gar l ss o ir ctio

✷✸✶✼

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

ot 1 to ry: c ma ag ca b us to alt ici g, s a ic or ic g iro m s or accumulatio s 
ith th f r uci g downtime (3.13) a uci g o i i g ic tio ff cts.

ot 2 to ry: c ma ag ca i ol ic t ctio , �or casti g, thr at ass ssm , r o al, alt atio
a structio .

ot 3 to ry: c ma ag is o�t co uct i th co xt o� op ati g crit ia such as al t proc ur s 
(s ls S 9906 a S 5104).

✷✸✶8
ice ridge
li ar � atur �orm � ic locks cr at y th lati otio t c h ts

ot 1 to ry: c pr ssur ri g s ar �orm h ic sh ts ar push tog th a a sh ar ic ri g is 
�orm h c ts sli lo g a commo ou ary.

[S URCE S 9906:�, 3.34]

✷✸✶9
ice season
p rio uri g th y ar h s a ic xc s a sp cifi co c tratio or h ice features (3.24) xc
a sp cifi areal density (3.4)

ot ry: Sp cif rit ia ca i�� �or th tart a � s aso .

✷✸3✁
ice shel☎
floati g ic h t o� co si rabl hick ss attach o th hor

ot ry c � ca t mi as �r oar xc ss o� 2 m.
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✷✸31
ice scenario
combi atio f circumsta c s i ol i g th r s c f ic , r sulti g i c ts

[S URCE S 9906:�, 3.35]

✷✸3✶

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

ot 1 to ry: c thick ss ca b t mi as a rag or maximum alu o a sp cifi horizo al 
scal r o h a r a of a ice feature (3.24).

✷✸33
ice type
ic tifi M at gorizatio ccor i g to th ta � lopm t

✷✸34
icing
ic ccr tio h urfac f a structur

ot ry ci g ca ol tmosph ic or s a spray proc ss s.

✷✸3 
icing conditions
combi atio f m toc a , ic p ratio al co itio s u hich icing (3.34) ca ccur

✷✸3✻
❦atabatic wind
gr ity- ri lo � s ol ir �rom high r to lo l atio s

ot ry: Katabati i s ar �t ssociat ith glaci s.

✷✸3✼
land☎ast ice
☎ast ice
ic hat r mai s attach o a shor li , isla r grou ice feature (3.24)

[S URCE S 9906:�, 3.37]

✷✸38
level ice
ic �orm primarily as a r sult o� th rmal co uctio a r iatio proc ss s a xclu i g 
m cha ical proc ss s

ot 1 to ry: c sub ct to small amou s o� ra�ti g uri g th i itial �ormatio proc ss is g ally 
co si r .

ot ry: Thick a ary by s al c im tr s o ista c s o� s al m tr s.

✷✸39
marginal�ice�③one
s a ic gio �� ct a s a ll

✷✸✹✁

multi✲year�ice
M❨ "ce
s a ic hat has sur i ast t o summ rs aso s

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

ot ry c clu s both s co -y ar ic ulti-y ar ic .

[S URCE S 9906:�, 3.45]

✷✸✹✶

pac❦ !ce
s a ic o sisti g o� iscr t lo s that i ot la �ast

[S URCE S 9906:�, 3.46]

✷✸✹3
pac❦ !ce pressure
horizo tal pr ssur cti ithi ack ic

ot 1 to ry: G ally, pack ic pr ssur is th r sult o� i a curr �orci g, but ca also r sult �rom 
larg cal cha ics of th ice cover (3.21).

ot ry: Pr ssur a asur r i al scal as h losi g rat � ic ak racks.

✷✸✹4
persistence

uratio � a physica iro m tal param t ith r sp ct to a sp cifi hr shol

✷✸✹ 

ra☎ted ice
ice feature (3.24) �orm �rom th up rpositio � t o or mor c h t lay rs

[S URCE S 9906:�, 3.50]

✷✸✹✻

region o☎ !nterest
sig > ographical r gio arou th �acility s l ct to sur ata accuracy a

r pr s tati ss

✷✸✹✼

region o☎ !nterest
<op ratio > ographical r gio o r hich a op ratio is u rta a is i flu c by ic a
m toc a roc ss s

✷✸✹8
rolling event

isti ct a u ha h rtical ori tatio � a c b rg or oth r floati g glacial ic ass

✷✸✹✍

second✲year�ice
❙❨ !ce
s a ic hat has sur i umm r s m aso

[S URCE S 9906:�, 3.62]

✷✸ ✁

sea ice
th rmally-gro c �orm h ur�ac � sali at r bo i s

✷✸ 1
season boundary
start o f th ice season (3.29) accor i g to sp cifi rit ria
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✷✸ ✶

shel☎ ❢rea❦
s a ar xt t o� th o ti tal sh l� charact riz y a sig ifica t i cr as lop � s afloor

ot ry: Sh � br ak ca s t mi h ag ar xt � s a ic .

ot  2 to try: Sh l� br ak ca   u  to t rmi  th  a ar  limit o� pot tial ic rg co tact ith th  a .

✷✸ 3
snow cover
ar a istributio f s o h rou r ic urfac

✷✸ 4
stability
stat o� hy rostatic or hy ro y amic quilibrium ith r sp ct to rtical ori tatio , usually ith 
r r c o ic b rgs

✷✸  

sub✲gouge�de�ormation
isplac m t of s ab il b ath a gougi g ice feature (3.24)

✷✸ ✻

waterline length
maximu im sio f a ice feature (3.24) i h la f th at r surfac

✷✸ ✼

waterline width
maximum im sio of a ice feature (3.24) p rp icular to th waterline length (3.56) i th pla of 
th at r surfac

✷✸ ✺

wind chill
p rc i mp ratur u o th ombi f ct of lo mbi t t mp ratur i

4 ❙ymbols and abbreviated terms

✹#☎ !ymbols

d ista c rom th c

E a rgy

E0 a rgy i p at r

h ic hick ss

M ic ampl ass

pt tru r cipitatio

pm m asur r cipitatio

S sali ity

T air t mp ratur

Twc i hill t mp ratur

U10 i p l atio
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U i p h l atio aram t r is to b stimat

V ic ampl olum

✂ t uatio actor

✄i ic sity

✹!✟ Abbreviated terms

EER scap acuatio scu

FDD �r zi gr ays

FEED fro t- gi ri g a sig

F first-y ar ith r � r c o s a ic

SE h alth, sa� ty a iro m t

M t r atio al Maritim rga izatio

M multi-y ar ith r � r c o s a ic

S s co -y ar ith r � r c o s a ic

WM Worl t orologica rga izatio

✺ General requirements

✄!☎ General

 ✸✶✸✶ Physical environmental data requirements

ass ssm t o� th physical iro m tal param t rs a�� cti g a op ratio or propos o��shor
structur hall b .

�ormatio out th �ollo i g physica iro m ta ata shoul t rmi .

a) Distributio s of param t rs, hich ar r quir to t rmi actio s a /or actio f cts 
associat ith xtr m a ab ormal iro m tal ts. Th s param t rs ar us to fi

sig ituatio (s) a o p rfor sig h cks for structural limit stat s.

b) Lo g-t rm istributio s of param t rs, i th form of cumulati co itio al or margi al statistics. 
Th s param t rs ar us to fi sig situatio (s) a to p r�orm sig ch cks �or th
�atigu limit stat , a to ma aluatio s o� o tim / orkability/op rability uri g a c rtai
p rio f tim , for th tructur r for associat ms o quipm t.

c) ormal iro m tal co itio s, hich ar xp ct to occur �r qu tly uri g th sig
s r ic li� o� th structur , ar r quir �or carryi g out ch cks �or r ic ability limit stat s, 
�or lopi g actio s a actio �� cts to t rmi h particular op ratio s ca sa� y ta
plac , a for pla i g co structio acti iti s, .g. fabricatio , tra sportatio or i stallatio , or 
fi l p ratio s .g rilli g, pro uctio , o�floa i g, u r at r acti iti s.

R gio al iro m tal oscillatio s, cycl s a lo g-t rm tr s associat ith th param t rs 
i ) through c).
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✺!✁!✂� Relationship�with�■✄☎�✁✶✶✆✁✲✁�and�■✄☎�199✆✻

G ral r quir m ts, gui li s a i formatio for m toc a ata ar gi i S 19901-1 for all 
r gio s. M cha ical prop rti s o� ic a ri physical param t rs �or arctic a col r gio s ar
gi i S 19906. This ocum t als ith all oth r physical iro m tal a ic param t rs �or 
arctic a ol gio s, i clu i g actio s from s o c ccr tio .

5.1.3 Data sources

ll ata sourc s a m tho s us to rat physical iro m tal ata shall b scrib a
ocum t . Th quality a ali ity o� ata shall b ass ss by subj ct matt r xp rts. Sp cific 

scriptio s for r l a t param t rs ar i Claus s 6 to 17.

ll limitatio s ith r gar to ata quality a /or ali ity shall b xplicitly i a ta i to 
accou t i sig /o h la i g op ratio s.

� local ata ar ot a ailabl a ata �rom arby ar as ar appli , th m tho s a mo ls u i
th ir applicatio shall b ocum t , i clu i g all assumptio s m . a itio , a y u c rtai ti s 
a o h s a a ith shoul clu .

5.1.4 ❙election of appropriate parameters

Su�fici t ata shoul b coll ct , a alys a i t rpr t to m t th r quir m ts o� th sta ar s 
u r hich th sig or op ratio is carri out. Su�fici cy ca i ol , but is ot limit to th
locatio , spatial r solutio , �r qu cy, a ccuracy o� th ata.

Th s l ctio o� th appropriat physical iro m tal param t rs p s o th locatio o� 
i t r st, th typ o� structur or op ratio co c r , th sig situatio i ol a th limit stat
co si r . Di�� r t param t rs ca b r quir �or i�� r t structur typ s, i�� r t sig s or 
op ratio al situatio s, a iff r t limit stat s.

Th s aso ality a tim p rio s associat ith th op ratio s shoul b ta i to accou t accor i g 
to 5.2.3 a 5.2.4.1.

Sit -sp cific ata o physical iro m tal param t rs shall b coll ct , a alys a pr s t
bas h quir m ts of Claus  a h itio al r quir m ts for:

� oc a ographic proc s s ( s, curr ts, at r l ls, t mp ratur s, sali iti s) as i clu i
Claus , Claus , Claus , Claus 0, Claus 4 a Claus 6;

� atmosph ric proc s s a �� cts ( i , t mp ratur , pr cipitatio , isibility, rai a ) as 
i clu Claus , Claus 1, Claus 4, Claus 6 a Claus 7;

� s a ic thick ss xt t ri�t, origi , physical prop rti s) as i clu Claus 2 a Claus 6;

� ic b rgs a oth r iscr t ic � atur s (morphology, ri�t, physical prop rti s) as i clu i
Claus 3 a Claus 6; a

� s ab a subsurfac proc ss s (ic gou , stru l scour, p rmafrost) as i clu i Claus 15, 
Claus 6 a Claus 7.

5.1.5 Physical environmental data monitoring

ll i strum tatio a ata coll ctio ic s shoul b sig for, or prot ct ith r sp ct to, 
ici g, s o accumulatio , ic croachm t, a ticipat t mp ratur ra , moistur , frost, as ll as 
a ticipat combi atio s o� ic a m toc a co itio s. Routi rificatio o� ata str ams shoul
b o mi imiz aps i ata, particularl ith r sp ct to 5.2.2.
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 ✸✶✸✻ Data storage

ll physical iro m tal ata coll ct i th r gio o� i t r st as part o� o��shor op ratio s i
arctic a ol gio s shoul rchi .

✄ ✟ Particular aspects

 ✸✶✸✶ Region of interest

Th gio f i t r st for op ratio s: 

a) shall b fi as th ographical r gio o r hich th op ratio or phas o� th op ratio is 
u rta , i clu i g th ss ls supporti g th p ratio ;

b) shall b fi as th ographical r gio o r hich ic a m toc a � atur s a proc s s 
aff ct th p ratio r phas f th p ratio ;

c) shoul i clu ic ma a m t, EER rout s, mobilizatio a mobilizatio , local supply, 
o r i t ri g sit s for rilli g a support ss ls a p rso l tra sf r. This r gio shoul
b su�fici tly lar to sur th accuracy o� ata ithi th r gio s fi i a) a b) a
su�fici tly co strai sur h ir r pr s tati s ithi h  r gio s.

Fo sig , th gio f i t r st shall b

� su�fici tly lar sur h ccuracy o� ata at th ocatio � th �acility, a

� su�fici tly co strai sur h pr s tati ss o� th ata at th �acility.

Th iz � th gio � i t r st ca ar p i g o h articular param t r u r co si ratio .

5.2.2 Criticality

Th importa c o� th physical param t rs shoul b u rstoo i th co t xt o� op rability, limit 
stat s �o sig o s qu c s i ol i g li� -sa� ty iro m ta ama ss t loss.

For critical op ratio s, co si ratio shoul b gi to th i tificatio a u  o� maximum 
a ticipat aram t alu s a ombi atio s of param t alu ith maximum co s qu c s.

 ✸✶✸✷ ❱ariability

Di�� r t scal s o� ariability ca b isti guish �or physical iro m tal param t rs i arctic a
col gio s.

a) Short t rm ariability is associat ith ts lasti g l ss tha a hour. Typical xampl s ar ic
co c tratio s or flo iz s a c ri�t h i g cha s.

b) M ium t rm ariability is associat ith ts lasti g �rom hours to ays. Typical xampl s ar
ic ri�t rat , ic b rg or s a ic � atur roximity a i a ariabilit uri g polar lo s.

c) S aso al ariability is associat ith atural s aso al cycl s. Typical xampl s ar s aso al s a 
ic c b rg pr s c .

t r-a ual ariability is associat ith lo r cycl s a climat cha . rctic ic thick ss 
a xt t ary o c al tim scal s. t r-a ual ariability is mor pro ou c b t

orth r atitu s o� 65 0 .

a alysis o� param t r ariability shoul b co uct �or all importa t param t rs i arctic a col
r gio s. Typically, th a alysis shoul i ti�y mo thly or s aso al ariability, i clu i g a ticipat
maximum a mi imum alu s as ll as physical limits o param t r alu s, h r appropriat . 

t r-a ual ariability shoul b accou t �or, particularly h op rati g ith ata r cor s �or a 
limit umb r o� y ars.
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Variatio s i hysica iro m tal param t rs ca xpr ss rms o�

� th roportio � tim �o hich th aram t alu xc r ar ss tha p cifi alu , or

� th robability o� xc i g or b i g l ss tha p cifi alu ithi i im rio .

 ✸✶✸✹ ❙✁✂✁#❙✁#❝✂✄

 ✸✶✸✹✸✶ General

Basic statistics, probability istributio s, xtr m alu s, ab ormal alu s a r latio ships ith 
associat param t rs shoul b pro i accor i g to th sig a op ratio al r quir m ts. 
Ra s, co fi c i t r als, bias s a oth r m asur s o� u c rtai ty shoul b ocum t �or 
statistica ata.

� r u a t, i p t m asur m ts ar m , th ca b us to r uc th u c rtai ty through 
a ragi g t ch iqu s.

Sit -sp cific ic a m toc a ata shoul b i t rpr t to i ti�y mo thly a aso al ariatio s 
a or applicatio o op rati g tim i o s.

Datas ts �or ic param t rs ca b lop ir ctly �rom sit -sp cific m asur m ts a �rom 
m asur m ts at arby locatio s or through th stablishm t o� r latio ships b t th sir
param t rs a oth r co tributi g factors. Du accou t shall b m for u c rtai ti s, h th r 
b caus f short tim ri s or limitatio s of th o ls u .

M toc a atas ts ca ith r b stablish by sit -sp cific m asur m ts o r a p rio o� y ars or as 
a lt r ati , b um rical mo lli g (hi casts) o� historica ts.

� hi casts ar u , th mo ll r sults shoul b calibrat (or rifi agai st m asur m ts 
�rom arby locatio s �or hich m asur m ts xist. � such m asur m ts o ot xist, hi cast 
mo ls ca b calibrat or rifi agai st m asur m ts �rom a alogous sit s ith a similar climat .

� m asur m ts or hi casts xist �or arby locatio s, th s atas ts may b us , pro i that 
co itio s ar imilar i limat hat appropriat actors ar ppli .

 ✸✶✸✹✸✶ Relationship between parameters

Data alu s shoul b tag spatially, t mporally a associat ith sp cific � atur s �or th
lopm t of joi t ts. Emphasis shoul b plac o suri g corr ct spatial, t mporal a

f atur r c s.

Joi t probability istributio s shall b lop �or importa t sig a op ratio al param t rs 
that ar orr lat a y ca s, poorly sampl aram t rs ca lat o param t r ith mor

xt si asur m ts as lo g as u c rtai ti s i h s latio ships ar a to accou t.

Wh lopi g param t r combi atio s i sig formula , joi t probabiliti s shall b ass ss
to asc rtai h th r th combi atio s ar stochastically p t, stochastically i p t or 
mutuall xclusi .

 ✸✶✸✹✸✷ Persistence

P rsist c statistics shoul b lop for param t r alu s associat ith huma p rforma c
(s S 5101), fo i t rizatio , for mari p ratio s a or a rial op ratio s.

R r c houl o 5.2.6 for p rsist c ata fo ath r-r strict p ratio s.
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 ✸✶✸✹✸✹ Record length

Wh r r cor l gths of local ata ar limit , r latio ships ith m asur m ts of oth r param t rs 
fo hich lo r p rio s of r cor r ailabl houl o si r .

Limit r cor l gths shoul b r fl ct i th u c rtai ty associat ith param t r stimat s. 
S aso al, a ual a r gio al bias s shall b ta i to accou t h stimati g param t r 
u c rtai ti s.

 ✸✶✸ Forecasting

For casts o� physical iro m tal co itio s shoul b start as arly as possibl i th pla i g 
sta o� op ratio s to sur tim ly coll ctio o� importa t param t rs a to sur that �or cast 
accuracy ca ua tifi .

For casts shoul b rifi ith m asur ata, so that th accuracy ca b r liably stimat a th
for casts ca mpro r tim .

W ath r a physical iro m tal pr ictio s r quir �or op ratio s shoul b mo itor
co sta tly a p at c ssary.

R gar l ss o� accuracy, �or casts bas o at l ast t o i p t mo ls shoul b co sult a
aluat . Th �or casts shall b bas o up-to- at i put ata a shall b issu o a tim ly basis 
ith r sp ct to op ratio al r quir m ts.

Th p rio o r hich a �or cast is accurat shall b fi bas o past �or casts a sit -sp cific 
m asur m ts. For casts may b us �or x cuti g mari op ratio s carri out ithi th p rio o� 
accurac h o ti cy is su�fici tly accou t �or.

 ✸✶✸✻ Weather windows

 ✸✶✸✻✸✶ Criteria

Physical iro m tal ata crit ria �or op ratio s p o th pla uratio o� th op ratio , 
i clu i g co ti cy.

For ach sp cific phas o� th op ratio , th sig a op ratio al physical iro m t crit ria shall 
b i s �ollo s.

� Th sig crit ria ar th s t o� alu s o� th physical iro m tal param t rs �or hich sig
calculatio s ar arri ut a gai s hich th tructur /or op ratio s ch c .

� For ath r-u r strict op ratio s, th op ratio al physical iro m tal ata crit ria ar th
sam s th sig rit ria.

� For ath r-r strict op ratio s, th op ratio al physical iro m tal ata crit ria ar s t at 
alu s that ca ot b xc at th start of th op ratio a for hich for casts ar ot xc

for th uratio f th p ratio .

Physical iro m tal ata crit ria ca b s t i th co t xt o� op ratio al limits, syst matic al rt 
proc ur s a p ratio al r spo s s.

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

W ath r-r strict op ratio s shall b pla usi g accurat tim history ata that i icat ot o ly 
th probability o� ot xc i g th limiti g crit ria but also th p rsist c o� such co itio s �or th
s aso u stio . R � r c ath r i clu s ic h r physica iro m tal crit ria.

Co si ratio shoul b gi to r uci g th limiti g crit ria to accou t for u c rtai ti s i th
uratio � th p ratio , i h ata, a �or cast accuracy.
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W ath r i o s shoul b lop ba o thr shol s o� th y s siti param t rs o� th
op ratio . For xampl , th uratio statistics for fa ourabl co itio s shoul b comput bas o
k o imiti g thr shol s �or physica iro m tal param t rs.

 ✸✶✸✻✸✷ Margins on weather

Pla i g �or op ratio al acti iti s that ar p t upo sp cific physical iro m tal co itio s 
shall ta i to co si ratio th quality a co fi c l l i th �or casts. Th co fi c l l 

ill ary p i g upo th a ailabl ata, th ariability i th param t r b i g �or cast a th
xp ri c o� th �or cast r. For casts �or critical op ratio s shoul i icat th probability that 

op ratio al crit ria associat ith ic h r physica iro m tal param t rs ar t.

� th physical iro m tal crit ria ar bas o statistical maxima, a appropriat margi shoul b
to accou t �or i accuraci s i th calculatio mo l a th probability o� xc i g th maxima.

Margi s shoul r fl ct th atur o� th op ratio a h th r susp sio is possibl o c th
op ratio is i itiat . For op ratio s r quiri g a co ti uous i o , margi s shoul b i cr a
accor i gly.

 ✸✶✸✼ Climatic trends

Climatic tr s shoul b ass ss �or y tim - aryi g param t rs, ith sp cific co si ratio o� air 
a at r t mp ratur s, a ll as s a ic c b rg pr s c .

Param t rs us �or sig shoul ta i to accou t proj ct tr s i climat , as justifi by th
most r c t climat sci c , if th t f ct l s to mor s r co itio s. D sig crit ria shoul ot 
b uc as roj ct limatic tr s.

Th i flu c o� climatic tr s o ata us �or pla i g op ratio s shoul b ass ss h th
op ratio s ar xp ct o ta lac r s ral y ars.

 ✸✶✸✺ Expertise and experience

Th coll ctio , i t rpr tatio , a alysis, stora a pr tatio o� all physical iro m tal ata 
a ri pro ucts ithi th scop o� this ocum t shall b p r�orm or sup r is by subj ct 
matt xp rts.

p ratio s p rso l shall b trai i th coll ctio a i t rpr tatio o� physical iro m tal 
ata p rti t to th ir r spo sibiliti s a ha acc ss to subj ct matt r xp rts o a tim ly a

r liabl asis.

t rpr tatio o� physical iro m tal ata a �or casts associat ith critical op ratio al 
situatio s, a fi 5.2.5, shall b o uct y subj ct matt xp rts.

✻ Water depth, tides and storm surges

✝!☎ General

Wat pth, ti s a torm sur aram t rs shall b t rmi ccor a c it S 9901-1.

Sp cific co si ratio shoul b gi to ti a storm sur ata uri g th mo ths h ic b rgs 
a a ic r r s t.

Particularly i shallo at r iro m ts, such as stuari s a ri r mouths, s aso al ariatio s 
i at r pth as a r sult o� �r sh at r i flo a ic �ormatio /m lti g proc s s shoul b
charact riz .

D iatio s i th at r surfac l atio as a r sult of ti s a storm sur s shall ta i to accou t 
th r s c f th a ic o r.
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Cha s i at r surfac l atio shoul b charact riz i a ma r that allo s for saf ic br aki g 
op ratio s, sa� s ra sit a y oth r a ticipat ss l a tructur p ratio s.

Ra s o� at r sur�ac l atio shoul b t rmi to assist ith th sp cificatio o� op ratio al 
a sig alu s o� ic lo s o structur s fix to th s ab , o ot ch ical structur s a o

atural a ma -m shor faciliti s. Displac m ts, rmatio s, ama a abrasio of th s
�aciliti s shoul lso b o si r h p cificatio � at r l ata.

✝ ✟ Bathymetry

curat bathym tric ata shall b co sult prior to th pla i g a co uct o� op ratio s a
b �or sig s ar compl t . Bathym tric ata shall b coll ct h r xisti g ata o ot m t th
r quir m ts of thi ocum t.

Cha s to th local a r gio al bathym try as a r sult o� r gi g, b rms a structur s shall b
ta to accou t i h p cificatio � param t rs i hi ocum t.

Th abo -m tio r quir m ts r gar i g bathym tric ata shoul co r th r gio o� i t r st �or 
op ratio s a sig s 5.2.1).

✝ ✂ Tides

Ti al ariatio s shoul b charact riz from m asur m ts, i t rpr tatio s a for casts at a
accuracy a �r qu cy co sist ith r quir m ts r lati g to:

� th ormatio f ic atur s;

� th rou i g of ic atur s;

� rift a isplac m ts of th c o r a c atur s;

� str s s tra smitt o th c o r;

� ic croachm t;

� EER syst ms; 

� ic a a m t a h s p ratio s.

✝ ✹ !❙orm surges

Wat r l ls associat ith storm sur s shall b charact riz from m asur m ts, i t rpr tatio s 
a �or cast ith su�fici t accuracy a �r qu cy co sist ith r quir m ts r lati g to:

� th aximum a i imu l atio s of ic ctio s;

� th aximu l atio hich floati g ic � atur s ca posit hor ;

� th floati g o� grou c � atur s;

� isplac m ts of th c o r;

� ic croachm t o ach s, rockfill structur s a h r ma -m tructur s;

� EER syst ms;

� ic a a m t a h s p ratio s.
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✼ Wind

✠ ☎ General

Wi -r lat aram t rs shall b t rmi ccor a c it S 9901-1.

Wi p alu s shall b ualifi l atio uratio ragi g i t r al.

Th joi t istributio o� i sp s, air t mp ratur s, a a y oth r co tributi g param t rs shall 
b i t rpr t �or th t rmi atio o� i chill i ic s, a spray ici g, a oth r �orms o� s o a
ic accr tio to sur�ac s. Typically, ata shall b i t rpr t i t rms o� ormal alu s �or op ratio s 
pla i g a xtr m alu s fo sig .

✠ ✟ Polar lows

�ormatio o polar lo acti ity i th op rati g ar a shoul b coll ct i a c o� op ratio s a
th i ihoo � occurr c houl ot xplicitly i h ath r �or cast uri g op ratio s.

f th cts of polar lo s ar ot co si r i i hi casts, th ir co tributio to sig alu s 
shoul clu hrough sp cific co si ratio � th ts.

✠ ✂ ❑atabatic wind

formatio o Katabatic i s a co tributi g factors shoul b coll ct a i t rpr t if 
op ratio s a tructur s ar ituat r as that ca xpos o th m.

✠ ✹ Low level ar❝❙#❝ ✁✂❙

Wh r applicabl , ata shoul b coll ct a i t rpr t o th i sp s associat ith lo -
l l j ts a ll as co tributi g param t rs.

8 Waves

8.1 General

formatio a s a ata shall b t rmi ccor a c it S 9901-1.

Th �r qu cy o� a m asur m ts uri g op ratio s shoul b su�fici t to captur r l a t 
cha s i y param t rs.

For op ratio s ul rabl to th combi �� ct o� a s a ic , accurat m asur m t a tim ly 
is mi atio a ata shoul rioritiz .

Possibl f cts of lo g t rm r uctio i ic xt t a ic co c tratio o f tch shoul b co si r
i sig la i g of op ratio s.

✽✄☎� Wav❡✆✝✞✟✠✡ed�ice�motions

Th basis �or a -i uc motio s o� ic � atur s shoul b th appropriat joi t probability 
istributio t a ight a rio h l a t probability o� xc a c .

Gui a c -i uc c otio s of ic atur s ca ou S 9906.

8.3 Wave transmission through sea ice

argi al ic o s, th ot tial fo ra smissio hrough s a ic houl ss ss .
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Wh r op ratio s ar a�� ct by i t ractio s b t s a ic a co itio s, ata shoul b
coll ct to ocum t a assist ith th for casti g of cha s to th s co itio s. Data for oth r 
co tributi g param t rs, such a i s a urr ts, shoul o si r ll.

For sig , th local a r gim a s a ic climat shoul r fl ct pot tial �� cts o� a
tra smissio hrough s a ic .

9 Currents

9.1 General

Curr ts shall b t rmi ccor a c it S 9901-1.

Th local curr t r gim shall b charact riz �or u rsta i g ic ri�t patt r s i th ici ity o� 
th �acility, th stimatio ic i t ractio lociti s ith structur s a �or ss l op ratio s, such 
as lo i g/u lo i g a ic ma a m t. Local a omali s i curr t fi l s shoul b i tifi , 
charact riz a i t grat i to op ratio al crit ria. Particular att tio shoul b gi to curr ts 
i h ici ity o� sh l� br aks a arshor r as subj ct o sig ifica t ti a �� cts or �r sh at r 
i flo . Co ucti ity a t mp ratur m asur m ts ith pth ca b us to suppl m t ir ct 
curr t m asur m ts.

Th r gio al curr t r gim shall b charact riz for u rsta i g ic pr s c a rmatio
proc ss s a or th lopm t a mpl m tatio rift for casti g algorithms.

Far-fi l curr t r gim s ca b us to u rsta ic �ormatio proc s s a to assist ith th
sourci g of local ic atur s.

V rtical curr t profil s shoul b m asur p rio ically h r th r is scour pot tial o� b rms, slop
prot ctio , pil s, sh t-pil h r ic -r sista t structural compo ts.

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

c a curr ts shall b ass ss i t rms o� th ir i flu c o a ic a ic b rg ri�t. Co si ratio
shoul i o i cr a patial pth a mporal r solutio s o ata a o ls.

For a ic ri�t �or casti g, th sur�ac curr t r gim shoul b ass ss by m a s o� m asur m ts, 
curr t mo ls, i f r c rom ic rift rat s or som ombi atio f th s pproach s.

For ic b rg rift for casti g, th curr t r gim through th at r colum to th pth of th p st 
ic b rg ra�t a ticipat i th r gio shoul b ass ss by m a s o� m asur m ts, curr t mo ls, 
i f r c rom ic b r rif ata or som ombi atio f th s pproach s.

9.3 Current records

Curr ts i rctic ar as ar rally poorly mapp .

ar as, curr ts shoul b m asur i accor a c ith S 19901-1 uri g th cours of 
op ratio it uratio s of s ra ks or lo r.

Wh r acti iti s ar pla to ta plac o r s ral y ars, simulta ous m asur m ts o� ic ri�t 
a ocal curr t m asur m ts shoul o si r .

✶✆ Temperature

☎✆ ☎ General

ir a at r t mp ratur s shall b cor ccor i g to th quir m ts o S 9901-1.

 

✶✻ hts r

E DIN EN ISO 35106:2019-06 � Entwurf �� Entwurf � 

Full document details: E DIN EN ISO 35106:2019-06

http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06
http://www.avadocuments.com/doc/e-din-en-iso-35106-2019-06


 

■!✁ ✂✄☎✆✝✞✟✆☎✠✭✡☛

☎✆ ✟ !ea water temperature

Th r zi g poi t of s at r shall b ocum t or th a f sali iti s pr t i h gio .

Particular co si ratio shoul b gi to a at r t mp ratur s arou th fr zi g poi t, 
pot tially i ol i g i cr as �r qu cy, pth r solutio a spatial r solutio o� m asur m ts. 
Th rmocli t mp ratur profil s shoul b m asur to �or cast �razil ic �ormatio a o s t o� 
ic ro th.

Wh r m lti g of ic f atur s is a sig or op ratio al co si ratio , 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 i h gio .

☎✆ ✂ Air temperature

strum ts us to m asur air t mp ratur s i arctic ar as ith t mp ratur s lo r tha �40 C 
shall b sig ccor i gly. This r quir m xc s th p cificatio s outli S 9901-1.

Th a ragi g i t r al a l atio associat ith air t mp ratur m asur m ts shall b
ocum t .

Wi chill shall b calculat for aluati g out oor orki g co itio s i col climat s. Wi a air 
t mp ratur r latio ships shoul also b as ss i th co t xt of ic gro th, quipm t p rforma c
a at rial prop rti s.

11 Atmospheric parameters

11.1 General

M asur m ts of atmosph ric param t rs shoul b r cor i accor a c ith WM sta ar s 
a istribut to r l a t atio al ath r s r ic pro i rs. Th r quir m ts of this claus ar
i cr m ta ith r sp ct t S 9901-1.

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

Co si ratio shoul b gi to ultra iol t (UV) for casts for op ratio s i ol i g out oor p rso l.

G omag tic storm for casts shoul o sult rior to comm c m t of op ratio s.

☎☎ ✟ Daylight considerations

Daylight co itio s ary sig ifica tly throughout th y ar i th rctic, str tchi g �rom compl t
ark ss uri g i t r to 24 h o� aylight uri g summ r. For pla i g op ratio s, aylight co itio s 

shall b a to accou t.

11.3 ❱isibility and cloud ceiling

mosph ric param t rs shoul b m asur to a r ss optical isibility as ll as th �� cti ss 
o� arious imagi g syst ms us �or ic t ctio a charact rizatio . Visibility m asur m ts shoul
b cor h orizo tal a rtica ir ctio s.

S aso al tr s i fog co itio s a th ir r latio ship ith ic co ra shoul b ass ss for 
op ratio s pla i g. t r-a ual tr s shoul b r i h i cr as i ci c is a ticipat
i h utur .

Visibility a lou ili g shoul o itor og uri g op ratio s.
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11.4 Precipitation

Pr cipitatio i th form of s o , rai , sl t a hail shoul b ocum t bas o historical ata 
prior to comm c m t of op ratio s a houl o itor s part of op ratio s.

Sp cial r quir m ts for th coll ctio a i t rpr tatio of pr cipitatio ata i arctic a col
r gio s ar i Claus 4.

✶✷ ❙ea ice

☎✟ ☎ General

S a ic ata shall b co si r for all op ratio s a for all phas s of a structur �s sig s r ic lif
i r gio s h r a ic has b pr s t historically. R quir m ts �or th co si ratio o� s a ic
actio s ar i S 9906.

S a ic i formatio ca b obtai from actual obs r atio s from th r gio of i t r st through th
coll ctio ata or from r pr s tati istorica ata.

� ic ata ar u a ailabl �or th r gio o� i t r st, i� local ata r cor s ar l ss tha 10 y ars i l gth 
or i� local r cor s o ot accurat ly r pr t th xp ct ic co itio s, i �ormatio �rom arby 
r gio s ith similar ic iro m ts a mor sig ifica t archi s ca b us . � ata �rom arby 
r gio s ar appli , a y assumptio s shoul b ocum t a u c rtai ti s shoul b accou t �or 
i h pplicatio f th s ata.

Th r gio of i t r st for a ic ( 5.2.1) shall i clu th ar a of op ratio s as ll as th surrou i g 
ar a. Th surrou i g ar a shall i clu a up rift ista c ba o a maximum rift rat , th full 
ra of pot tial rift ir ctio s a a co s r ati stimat of th l tim s associat ith th
propos p ratio s (s 5.2.1).

S a ic i �ormatio coll ct uri g op ratio s shoul b pr s t cl arly a r ily i t rpr tabl
by all op ratio a cisio -ma rs.

S a ic co itio s ca b i flu c by th pr c o� gi r structur s, aba o b rms or 
�ou atio s a by r gi g a ic br aki g op ratio s. R sulti g cha s to th ic co r, th
pr s c o� grou � atur s a s a ic mobility shall b ocum t a i corporat i sig
bas s a p ratio al protocols.

ll s a ic ata mo itor uri g op ratio s shoul b coll ct , rifi a archi , i� ot oth r is
a ith b atio al a t r atio al ic r ic s.

☎✟ ✟ !ea ice season

✶✶✸✶✸✶ Operations planning

Prior to th comm c m t o� a y o��shor op ratio s i r gio s h r s a ic ca occur, a historical 
stu y o� a ic aso ou ari s shall b o uct �or th gio � i t r st.

ar as h r ic o s ot p rsist through th summ r, th start o� th ic aso is h th first 
ic gro th ta s plac . Wh r ic ca r ach th r gio o� i t r st at a y poi t uri g th y ar, th start 
o� th ic s aso is h th co c tratio o� a y ic typ r ach s a sp cifi mi imum alu . Th
o� th ic s aso is h th total ic co c tratio �alls b lo a sp cifi alu a r mai s so u til 
th c -fr aso gi s.

th abs c of oth r i formatio , a total of s a ic co c tratio of 1/10th i th r gio of i t r st 
ca b us to fi th o� th a ic s aso u l ss th op ratio a quipm t i ol ha
z ro tol ra c to ic actio s. Wh r ic gro th marks th start of th s a ic s aso , a total ic
co c tratio i xc ss of 1/10th ca b u as lo g as th r is som ic tol ra c to th op ratio a
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quipm t. S a ic co c tratio s associat ith aso bou ari s ca ary ith th atur o� th
op ratio h ss ls i ol s co uct.

Th ariability i th ic s aso start a at s shall b ass ss , ith u accou t �or u c rtai ti s. 
Sig ifica t i t r-a ua ariability i a ic o itio s is commo ll arctic r gio s.

Th �r qu cy a uratio � ic trusio ithi h p at aso hall b ss ss .

✶✶✸✶✸✶ During operations

Crit ri fi i g th c aso ou ari s shall b rac rior to a hroughout th p ratio .

c ata fi i 12.3 through 12.6 shall b coll ct ithi th ic s aso bou ari s fi i
12.2.1 a shoul b coll ct �or a su�fici t p rio prior to th start o� op ratio s to sur ata 
quality, to allo �or trai i g a ri�y commu icatio s protocols.

R gar l ss of h a op ratio is u rta , s a ic ata shall b coll ct if ic is pr s t or is 
for cast to b r s t i h gio f i t r st.

✶✶✸✶✸✷ Design

c aso l gth shoul b ass s for th r gio of i t r st usi g th gui li s pro i i
12.2.1. S aso bou ary fi itio s us �or sig situatio s shoul b lop sp cifically to 
accommo at aram t rs associat ith th s ituatio s.

Wh r possibl , th p rio of r cor for ic s aso l gth shoul b xt as o fr zi g gr
ay ata �or air t mp ratur s.

☎✟ ✂ !ea ice coverage

✶✶✸✷✸✶ Operations planning

Su�fici t ic co r ata shall b coll ct a a alys to sur that th importa t co tributi g 
�actors to th �ormatio istributio cay o� s a ic r rstoo .

Local ic co c tratio shall b mo itor u r circumsta c s h r ic co ra ca impos
op ratio al co strai ts. p ratio al co strai ts ca apply �or EER, ss l acc ss to a plat�orm a

ath r a i g of moor ss ls.

ass ssm t o� historical �r qu cy o� s a ic i cursio s i to th r gio o� i t r st uri g th
pla p rati g s aso houl . Wh r l a t parat ss ssm t o� th �r qu cy a

ariability o� ol c cursio s i to th gio � i t r st shoul .

Prior to th comm c m t o� op ratio s a�� ct by s a ic , a historical stu y o� a ic co c tratio s 
a lo iz s by ic yp h gio � i t r st shall b o uct .

lo r-t rm aso al ic co itio s for cast mo l for th r gio of i t r st shoul b appli if 
a ailabl ali at or th gio f i t r st.

margi al ic zo s, historical ata r gar i g s aso al a i t r-a ual ariatio s i ic
locatio shall b ocum t . Th ic fi itio shoul b co sist t ith th r quir m ts o� th
op ratio s. Co si ratio shoul b gi to th us o� th atio al ic s r ic fi itio as ll, h r

i�� r t �rom th rimary o s �or op ratio s.

✶✶✸✷✸✶ During operations

S a ic co c tratio s a flo siz s by ic typ shoul b r cor at a �r qu cy co sist t ith th
r quir m ts of th p ratio .
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Wh physical ic ma a m t m tho s ar us to r uc flo siz (s S 35104 a S 19906), 
ambi t a a a a ic o itio s, i clu i g flo iz , shall b cor .

if s a ic is ot pr t ithi th r gio of i t r st, ata o th co c tratio s of iff r t s a ic
typ s o� th ar st s a ic houl o itor .

c ( 12.3.1) positio s shall b mo itor prior to a for th full uratio of th op ratio . 
solat ar as of ic ith total co c tratio i xc ss of th ocum t ic thr shol shall b

mo itor .

M toc a co itio s shoul b ocum t i accor a c ith S 19901-1 a archi t th r ith 
th a ic ata as i clu Claus s 6 to 10. For cast a asur ata shoul rchi .

✶✶✸✷✸✷ Design

Prior to th sig o� a y o��shor structur or ss l that s r ic s a o��shor op ratio , a historical 
stu y o� s a ic total co c tratio s a partial co c tratio s i th r gio o� i t r st shall b
co uct ocum t th �r qu cy a tribut s associat ith th arious ic yp s pr s t.

r al co ra o� ri s, rubbl fi l s, ra�t ic a a y oth r � atur s isti guishabl ithi th a 
ic hall b ss ss s lso 12.6).

Data shoul b coll ct to ocum t th l gth o� s a ic passi g by th sit o� i t r st o r th
cours o� o or mor i t r s aso s. c l gth ca b stimat by i t grati g th pro uct o� th ic
co c tratio h rift sp r th uratio f th i t r s aso .

M toc a co itio s associat ith s a ic occurr c shoul b i tifi a ass ss as i clu i
Claus s 6 to 10. F tch l gth charact rizatio for a -aff ct ic proc ss s shoul also b co si r .

☎✟ ✹ !ea ic✂ ❙❡!❝!❡✂!!

✶✶✸✹✸✶ Operations planning

ass ssm t shall b ma as to th su�fici cy o� ic thick ss ra s pro i i ic chart ata. � 
ot, th quir m ts of 12.4.3 �or ic hick s stimatio hall apply.

Th thick ss o� all ic typ s i t rpr t �rom ic charts �or th locatio (s) o� th op ratio shall b
co si r .

✶✶✸✹✸✶ During operations

tual s a ic thick ss shoul b r cor at locatio s a ith a �r qu cy that ar co sist t ith 
th r quir m ts of th op ratio . Th m asur m ts shoul also b co sist t ith th p rforma c
r quir m ts of th ss ls u h p ratio .

R r c houl o 12.6.3 �or th hick ss o� sp cific ic � atur s.

✶✶✸✹✸✷ Design

Local m asur m ts of ic thick ss, h r a ailabl , shall b us for sig . Wh r local 
m asur m ts ar u a ailabl , ata �rom arby sit s ith similar t mp ratur s, s o co r a a 
ic gim ay b ith prop r justificatio .

Th rmal gro th mo ls may b u to stimat ic thick ss, i� calibrat usi g ata �rom local 
a r gio al sit s ith similar ic , i , curr t a s o r gim s. Du accou t shall b m for 

iff r c s i h s actors a h ot tial for raft c o tributio s to th rall thick ss.

Spatial iff r c s i ic thick ss shall b charact riz o a scal co sist t ith sig r quir m ts.
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With r r c to 12.3.3, th a ual a ra l gth of ic associat ith iff r t thick ss a rift 
sp ra s shoul b stimat for us i local pr ssur a structural fatigu calculatio s (s
S 9906).

Probability istributio s o� ic thick ss a joi t istributio s ith oth r param t rs shoul b
lop s r quir .

☎✟ ✄ !ea ic✂ ❡✄!✁❙ ☎❡❡!✂vement

✶✶✸!✸✶ Operations planning

ll ailabl r cor s of r gio al s a ic rift ithi th r gio of i t r st shoul b coll ct for 
a alysis a ocum t .

Prior to th comm c m t o� op ratio s, a historical stu y o� s a ic ri�t sp ariability a
pr omi a ir ctio s i h gio f i t r st shall b o uct .

i c f rapi ha s i rif ir ctio o tributi g factors shoul stigat .

as ssm t o� th r sp cti i flu c s o� i s a curr ts o historical ic ri�t sp s, 
ir ctio s a pack ic pr ssur a y amics shall b ma prior to th comm c m t o� o��shor

op ratio s. R r c shoul b m to i ata (Claus 7) a curr t ata (Claus 9) r quir m ts.

Wh r r l a t to th op ratio s, i c o� ti ally-i uc mo m ts o� la �ast ic shall b
as ss .

✶✶✸!✸✶ During operations

S a ic ri�t sp s a ir ctio s shoul b r cor at a �r qu cy co sist t ith th r quir m ts 
of th p ratio .

Drift sp s a ir ctio s for th ar st s a ic ithi th r gio of i t r st shall b mo itor a
stimat s shall b m o� tra l tim to th sit o� th �acility or op ratio . i� th r is o a ic

pr s t ithi th r gio o� i t r st, th ri�t o� th ar st s a ic shoul b mo itor at a �r qu cy 
co sist ith pot tial tim � try i to th gio � i t r st.

Wh r r l a t to th op ratio , a ic ri�t a sig ifica t cha s th r o� shoul b �or cast (s
S 5104).

as ssm t o� th r sp cti i flu c s o� i s a curr ts o ic ri�t sp s, ir ctio s a ic
pack pr ssur shall b m throughout th uratio of th op ratio . Co si ratio shoul b gi
to th ri�t o� i�� r t ic typ s, .g. first-y ar ic , ol ic , ic , as classifi by th ic obs r atio
sta ar h ou tr h r p ratio s ta lac .

La fast ic isplac m ts shoul b ocum t a ass s h r th s ha a mat rial f ct o
op ratio s.

✶✶✸!✸✷ Design

istorical stu y o� s a ic ri�t sp s a ir ctio s i h gio � i t r st shall b o uct .

Th joi t probability istributio o� ri�t sp a ir ctio shall b calculat . Sit -sp cific ata shall 
b coll ct , h r c ssary, to fi th istributio . E�� cts o� ic thick ss, ic typ , flo siz a
particular ic atur s o h istributio houl ss ss .

Drift ir ctio cha s ca b charact riz i t rms of rift track cur atur a its r latio ship ith 
rift sp .

margi al ic zo s, th i flu c o� a s o th sp o� ic � atur s shoul b charact riz a
i clu h r ppropriat , i robabilit istributio s to b s �or impact calculatio s.
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r gio s o� la �ast ic subj ct to ti al actio s, rat s o� ic mo m t a ay �rom shor shoul
b charact riz . Wh r historical ata ar ot ailabl , ata shoul b coll ct . Th f cts of air 
t mp ratur , ti al ra h r r l a t param t rs o c isplac m t rat houl ss s .

☎✟ ✝ !ea ic✂ ✁✂☎❙❡✄es and conditions

✶✶✸✻✸✶ General

Ma y s a ic arios ca fi rms o� r a ily i tifiabl c � atur s or co itio s that ar
a ith sp cifically i 12.1 to 12.5.

S a ic � atur s o� pot tial i t r st i clu xt si ar as o� ra�t ic , ri s a rubbl fi l s, 
stamukhi or grou rubbl pil s, � atur s �orm or co soli at i th ti al zo a s co -y ar 
or multi-y ar flo s (ol c ). Particular co si ratio houl i o � atur s that ar

� o� lar ar al xt t a co soli at to thick ss s i xc ss o� th th rmally-gro l l ic
thick ss for a si gl i t r, or

� o� a y siz that ar co soli at to thick ss s ll i xc ss o� th th rmally-gro l l ic
thick ss for a si gl i t r.

S a ic sc arios of pot tial i t r st ca i ol pr ssur , brash ic buil -up, br ak-up, br ak-out, 
croachm t a h r i cursio s.

✶✶✸✻✸✶ Operations planning

Historical i c o� th ar al sity or �r qu cy, mag itu a co tributi g �actors r lati g to 
i tifiabl ic � atur s a co itio s shall b ocum t . Focus shoul b o xp ct param t r 
ra s a ll as th i aso al a t r-a ua ariatio s.

Data shall b i t rpr t to allo th sp cificatio o� robust op ratio al crit ria, i th �orm o� 
u ambiguous ass ssm ts of ic atur im sio s, ic o itio s a toc a o itio s.

Sit -sp cific ata shall b coll ct i� a ailabl historical ata ar i su�fici t or i� ic � atur s a
co itio s ca ot b f rr ro xisti g local a gio a ata.

Co si ratio shoul b gi to th clust ri g of ic f atur s if this ca ha a mat rial f ct o th
op ratio , such as for as ssi g ic a a m t r quir m ts.

✶✶✸✻✸✷ During operations

Th r gio of i t r st for ata coll ctio a obs r atio shall b co sist t ith th r quir m ts of 
th p ratio o ss ls i ol h p ratio .

c � atur s a ic co itio s shoul b mo itor by icat a prop rly trai ic obs r rs 
ithi h gio f i t r st.

Th locatio s, ri�t rat s, sig ifica t attribut s a im sio s o� all i tifiabl ic � atur s, as ll as 
ic co itio s i th r gio o� i t r st, shall b r cor at a �r qu cy comm surat ith th sa� ty 
r quir m ts o� th op ratio . tribut s, such as gr o� co soli atio �or ri s, rubbl fi l s a
stamukhi that ar asur r i f rr as sista c o ic br aki g, shoul cor .

Data o pr iously obs r � atur s shoul b rifi a up at as obs r atio s ar obtai . 
ll m asur ata shall b sa �or asy r tri al a i t rpr t ata summari s shall b m

a ailabl to op ratio s p rso l. Data shall also b plac i th co t xt of thr shol s associat ith 
th c p ratio s crit ria.

ll op ratio al ata r lati g to ic f atur s a co itio s shall b archi a summariz for 
pr s tatio �ollo i g th ompl tio � th p ratio r a ually �or o goi g op ratio s.
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✶✶✸✻✸✹ Design

M asur m t programs a i t rpr tatio proc ur s shoul pro i u bia stimat s of th ar al 
sity ( umb r o� � atur s p r u it ar a) �or ic � atur s fi i 12.6.1. Typical alu s o� i t r st 

fo sig clu ra alu s a a s o alu s.

M asur m t programs a i t rpr tatio proc ur s shoul also focus o obtai i g u bia
probability istributio s �or th ic � atur im sio s, .g. at rli im sio s, thick ss, mass, to 
b us for stimatio of xtr m alu s a oth r alu s u i sig . Co si ratio shoul b gi
to th joi t istributio of f atur im sio s ith oth r ic co itio s, .g. pack ic pr ssur , rift 
sp , a surrou i g ic thick ss s a co c tratio s a physical iro m tal param t rs, 

.g i a s, curr ts.

Du accou t shoul b ta for u c rtai ti s r sulti g from limit r cor l gth ( 5.2.4.4) a
oth r �actors r lat o th l a c ccuracy o� th ata (s 5.1.3, 5.1.4 a 5.2.4.1).

Th �r qu cy o� ic sc arios, such as croachm t, shoul b stimat by m a s o� ir ct 
m asur m ts or i r c from co tributi g ic a m toc a co itio s. f i f r c is u to 

stimat �r qu cy, th latio ships u houl rifi y m a s o� fi l ata.

☎✟ ✠ Physical properties

Th hysical prop rti s o� ic clu :

� ic mp ratur ;

� ic sity;

� s a ic ali ity; a

� ic ubbl orosity.

Physical prop rti s o� ic shoul b m asur ithi th r gio o� i t r st. � physical prop rti s ha
ot b m asur ithi this r gio , ata from r gio s ith similar prop rti s ca b us ith 

suitabl justificatio . Justificatio shoul also b pro i h a cillary ata ar us to corr ct 
param t alu s m asur h r r gio s.

Th umb r o� m asur m ts a th accuracy o� m asur m ts shoul b co sist t ith th ir 
co tributio o th sig r op ratio al situatio .

Pr r c shoul b gi to m asur m ts m in situ. � ic prop rty m asur m ts ar ot m
in situ, tra sportatio a stora m tho s shoul sur mi imal cha s to th stat of th ic prior 
to t sti g.

R quir m ts r lati g to ri physical prop rti s a m cha ical prop rti s o� ic ar i clu i
S 9906.

13 Icebergs

13.1 General

13.1.1 General data requirements

c b rg ata shall b coll ct a ass ss for structural sig a to pro i saf mari op ratio s 
a EER for offshor faciliti s. quir m ts for th co si ratio of ic b rg actio s ar gi i
S 9906.

c b rg ata r quir m ts shoul ta i to accou t th typ o� �acility, th ra o� op ratio s to b
u rta h ot tial pr s c ss ls a quipm t.
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