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S411 Icein ECDIS

S-411 is primarily intended for encoding the extent
and nature of Sea Ice for navigational purpose.
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History of S-411
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December 2013: first operational S-411 ice charts
available and viewable in GIS programs.

June 2014: S-411 Ice Information Product
Specification approved

December 2015: most operational ice charts
available in S-411
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History of S-411
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Today: still no S-411 capable ECDIS available ; I e /“,.;-'C’,’"'.

(although test systems exist)
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S-411 is fully based on :
IHO S-100 (Version 1.0) framework specification,

Geography Markup Language (GML) Encoding Standard
ISO 19100 series of standards.

data/ is a subdirectory with the dataset (*.gml) in
GML 3.2.1 format
support/ is a subdirectory with support files
*.sld contains display rules (Symbology
Encoding V.1.1.0 from OGC.)
*.gml.xml contains the ISO 19139 Metadata
CATALOG.ICE is the metadata file (XML) for the whole
Exchange Set




Structure

BUNDESAMT FUR

The actual S-100 version 5.0 SEESCHIFFFAHRT
has more than 700 pages S ROBRAHIE

_ compared to the 329 pages
S-411 is fully based on : of version 1.0

IHO S-100 (Version Iwfframework specification,
Geography Markup Language (GML) Encoding Standard

ISO 19100 series of standards.

support/

data/ is a subdirectory with the dataset (*.gml) in
GML 3.2.1 format
support/ is a subdirectory with support files
*.sld contains display rules (Symbology
Encoding V.1.1.0 from OGC.)
*.gml.xml contains the ISO 19139 Metadata
CATALOG.ICE is the metadata file (XML) for the whole
Exchange Set

This is a place for additional
data like satellite pictures
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S411 is a vector product using S-100 Level 3a geometry which supports
0-, 1-, and 2-dimentional objects (points, line strings, polygons). The
application schema contains 28 feature types with their attributes,
enumerations and is based on the Ice Objects Cataloque.
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Portrayal
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The portrayal specification is based on Styled Layer Descriptors (SLD),

follows OGC standards and supports 3 polygon portrayals, one
according to the vessels ice capabilities, the second and third one being

the WMO ice concentration/stages of development colour codes.

B easy lce conditions (RIO>10)

- light ice conditions (10>RI0>5]

D normal lce operation (S>RI0>0)

[ elevated operational risk (G>RIQ>- 10] <%

. special consideration (normally .{m
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The portrayal rules were not defined in S-100
version 1.0; therefore S411 used a quite general
GIDS approach using SLD. But SLD are not a
Portrayal valid possibility in S100 version 5.0.
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The portrayal specification is based on Styled Layer Descriptors (SLD),
follows OGC standards and supports 3 polygon portrayals, one
according to the vessels ice capabilities, the second and third one being
the WMO ice concentration/stages of development colour codes.
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Po rtrayal (additions possible)
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The portrayal specification is based on Styled Layer Descriptors (SLD),
follows OGC standards and supports 3 polygon portrayals, one
according to the vessels ice capabilities, the second and third one being
the WMO ice concentration/stages of development colour codes.

ERCARTE A den 30032014 12 Ul
Harrrmerroadel vorn 2800 20108 12 Usm
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Lines and Symbols
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Portrayals for line and point objects follow the WMO symbology and are
iImplemented using SVG-graphics.
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¢ 411 ECDIS chart

The Ice Logistics Portal was created as a joint initiative of the International
Mg Iaformatics Ice Charting Working Group, the JCOMM Expert Team on Sea Ice and Polar /S E
» Sea lce Service of the View for the International Polar Year. It is now maintained by the German .Polar ViEW?

Ao Bundesamt fur Seeschifffahrt und Hydrographie. It is intended to create a
» Manual of Standard Sk okt of . Boralses e Mfansiaticn pioduced Buth ‘l'“' N
Pobesres Tor Chsevn convenient point of access to operational sea ice information produced by the £ - oo = _ T o
and Reporting Ice Conditions world's ice services. Access to products is provided via a series of pre- World regions: Southern | Northern 90W | Northern ¢ 90E ! \Iet.—\:eas Posmon Home | Contact Us
»» SIGRID-3: A Vector defined regions for both the Arctic and the Antarctic. Since the primary focus
Archive Format for Sea lce of the Ice Logistics Portal is on operational sea ice data (i.e. ice charts), only S411 ice charts fOl' ECDIS
Charts the most recent information is displayed for any given region. — .
» lce Chart Colour Code » Sealce Service of the
Standard Wo:d i St The sea ice charts in S411 format are intended for the use in an ECDIS (or another GIS).
_ ;’)r 2 c::::le: for g':) szrmn g Please contact your ECDIS Provider if your system is still not capable for this.
» JCOMM-ETSI Enter High Connection Speed Site r Low Connection Speed Bid Renarieg Ice Condiles| s sl .
»» GMOSS-MotArsa - ;iv)uo(:;:n; <:nr::oct:; Ente- Te:t/odycfo:r;w:on\’niamm o » SIGRID-3: A Vector Archive Available a e chiarls arc
Format for Sea Ice Charts
5 e CREt Caloa T Gl o Alaska Waters from US_NWS (2019/10/19)
Standard e Antarctica from AART (2019/10/10)
H * H * ® Antarctica from NIC (2019/10/10)
Charts fl‘(zm Argentina’, Ca? ada, Den mark, F'*n land”, o Arctic from US NIC ==Quicklooks (2019/10/17)
Germany’, Norway, Poland’, Russia, Sweden”, USA. P JCOMMETSL * Greenland from DMI =>Quicklooks (2019/10/20)
» GMDSS-MetArea o NorthWest-Greenland from DMI (2019/10/19)

o CentralWest-Greenland from DMI (2019/10/19)

e CentralEast-Greenland from DMI (2019/10/18)

® SouthEast-Greenland from DMI (2019/10/14)

e Cape Farewell from DMI (2019/10/19)

o Greenland Qaanaaq from DMI (2019/10/17)

e Northern North-Atlantic from Met.no (2019/10/18)
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Availability of operational S411 charts
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But the Ice Logistics Portal
will be incorporated into the
Polar-View Portal (2023)

The Ice Logistics P
Ice Charting Worki
» Sea lce Service of the View for the Inte
World Bundesamt flr Se

»» Manual of Standard
Procedures for Observing venient point Of g

and Reporting lce Conditions world's ice se

E ! \Iet.—\:eas Posmon A 7 Home Comact Us =

» SIGRID-3: A Vector defined regions for Y

Archive Format for Sea lce of the Ice Logistics § charts for ECDIS

cmmm . . the most reg . .

» lce rt Colour Code

Standard PI‘Od UC'[IOI’] Of S4 11 |Ce'ChartS in S411 format are intended for the use in an ECDIS (or another GIS).
_ . . . pr ECDIS Provider if your system is still not capable for this.

»eomew e Wl cONtiINUE together with Lo
some form of web ST e

from NIC (2019/10/10)

Charts from Argentina®“, Can . - . ol ,.
’ h =>Quicklooks (2019/10/17)
Germany’, Norway, Poland*,\ d ISsemination. A/ﬁom DMI =>Quicklooks (2019/10/20)

st-Greenland from DMI (2019/10/19)
alWest-Greenland from DMI (2019/10/19)
e CentralEast-Greenland from DMI (2019/10/18)
® SouthEast-Greenland from DMI (2019/10/14)
e Cape Farewell from DMI (2019/10/19)
o Greenland Qaanaaq from DMI (2019/10/17)
® Northern North-Atlantic from Met.no (2019/10/18)
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S411 Ice in ECDIS
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S-411 is primarily intended for encoding the extent
and nature of Sea Ice for navigational purpose.

December 2013: first operational S-411 ice charts
available and viewable in GIS programs.

June 2014: S-411 Ice Information Product
Specification approved

- -
P o
,-4“\:—,"

December 2015: most operational ice charts 9 e
available in S-411 B T

Today: still no S-411 capable ECDIS available
(although test systems exist)
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Future work
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Explore the interaction with other products like S-101
S-111,..., S-412,...

Examples of other S100 products:

+ S-101 ENC (navigational charts)

+ S-111 Surface currents

* S-122 marine protected areas

« S-123 Marine radio services

* S-127 Marine Traffic management

2>

Paper for Consideration by S-101PT

Improved data model for feature ICE AREA

Submitted by:

Executive Summary:
Related Documents:

Related Projects:

Germany
ICE Area should contain average ice extents, only.
Data Classification and Encoding GuideEdition 1.1.0, Annex A, S-57

Ed.3.1
S-101

Introduction / Background

Ice Area should be used for depiction of permanent ice structures such as glaciers or shelf ice. In case
of polar ice or fast ice the object should be used to show average ice extents with a specific ice
concentration for defined period of time, only. The object should not be used to publish actual ice
information, because this is [done by S-411 data.

15



Future work
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Explore the interaction with other products like S-101
S-111,..., S-412,...

Examples of other S100 products:

« S-101 ENC (navigational charts) =
+ S-111 Surface currents

* S-122 marine protected areas

« S-123 Marine radio services

* S-127 Marine Traffic management

? Should we be responsible for the
climatological information in S-101 ?

? And also for the actual shelf ice
(glacial) extent ?

Paper for Consideration by S-101PT

Improved data model for feature ICE AREA

Submitted by:

Executive Summary:
Related Documents:

Related Projects:

Germany
ICE Area should contain average ice extents, only.
Data Classification and Encoding GuideEdition 1.1.0, Annex A, S-57

Ed.3.1
S-101

Introduction / Background

Ice Area should be used for depiction of permanent ice structures such as glaciers or shelf ice. In case
of polar ice or fast ice the object should be used to show average ice extents with a specific ice
concentration for defined period of time, only. The object should not be used to publish actual ice
information, because this is [done by S-411 data.
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Future work
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Update S-411 to S-100 Version 5

«  GML format is fine in version 5
« EPSG?? as Coordinate Reference System is fine in version 5
«  Structure of Ice objects catalog is fine for version 5, but need updates of content

* Imagery/gridded data (in support dirctory) is probably fine, but needs more description
(but up till now no data received)

« Portrayal needs work = next page

17



Future work -Portayal-
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From S-100 version 4: “For example a product specification would include an input Schema
derived from the abstract schema provided herein, a set of mapping rules, a set of
symbols, linestyles, colors etc and make it available for use with product datasets.”

Basic rules, symbols, linestyles and colors are given in S-411
*  But only the real basics
* Needs updates for icebergs (also in the ice objects catalog)

*  SLD rules have to be rewritten into XSLT or rules using the LUA programming language
(this would also allow to calculate risk indexes directly)

18



Future work -Portayal-

From S-100 version 4: “For example a product specification would include an input Schema
derived from the abstract schema provided herein, a set of mapping rules, a set of
symbols, linestyles, colors etc and make it available for use with product datasets.”

Basic rules, symbols, linestyles and colors are given in S-411
*  But only the real basics
* Needs updates for icebergs (also in the ice objects catalog)

*  SLD rules have to be rewritten into XSLT or rules using the LUA programming language
(this would also allow to calculate risk indexes directly)

Most of the work required to update S-411 to S-100 version 5 is of a more
technical nature.
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Ice objects catalog changes/updates

| have never seen them in the wild.

ILC DCCl ricyucucy IVENTY I LV B b VA
Ice Keel Mean Depth ICEKMD | 30333
Ice Keel Maximum Depth ICEKXD | 30334
Ice Rafting Concentration ICEFCN 30335
Ice Stage of Development and Floe Size for the 1* p.c. IA SFA 30 336
Ice Stage of Development and Floe Size for the 2™ p.c. IA SFB 30 337
Ice Stage of Development and Floe Size for the 3™ p.c. IA SFC 30 338
Ice Breccia for the 17 partial concentration IA FFA 30339
Ice Breccia for the 2™ partial concentration IA FFB 30 340
Ice Breccia for the 3™ partial concentration IA_FFC 30 341
Snow concentration IA_SNG 30 344
Stage of melting IA MLT | 30345
Contamination IA PLG 30 346
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Ice objects catalog changes/updates
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Definitions: IA_SFA describes combination(s) of Ice Stage of Development and Floe
Size for the first partial concentration in an ice area. Up to three (stage
of development / form of ice) combinations are allowed to describe the
ice in the first partial concentration group.

References:
Distinction: ICESOD, ICEFLZ, IA_FFA
Remarks: IA_SFA,IA_SFB and IA_SFC prcscln an alternative encoding to

ICESOD and ICEFLZ under the following rules:

% Major stages of development (old, first-year, young, new) shall be
delineated by different partial concentrations in ICEAPC

Stages of development belonging to the same major stage may be
encoded inside using both single or different partial concentrations

Up to three forms of ice are allowed for each partial concentration group
SS/FF

SS /FF, SS / FF

SS/FF, SS / FF, SS / FF

21



Ice objects catalog : the ice egg
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ICEACT
ICEAPC-a ICEAPC-b ICEAPC-c
ICESOD-0 ICESOD-a ICESOD-b ICESOD-¢c ICESOD-d
ICEFLZ-a ICEFLZ-b ICEFLZ-c

% Tolﬂl :
LA T, SoRceen
. . ca Cd Partial
There can be up to 3 partial concentrations, up to 5 stages of development (2 | [ i i P concentration
So| Sa : Sq Se Stageof

development

; Fd Fe Form of ice

with implied partial concentrations) and up to 3 floe sizes.
Normally there are all related, but floe sizes can also be reported as primary
and secondary, without relation to stage of development.

ﬁ

Trace of thickest/oldest
Second thickest/oldest

Third thickest/oldest
Additional groups

I'hickest/oldest

Figure 3.1: The Egg Code

From the Canadian Manice.
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Ice objects catalog : the ice egg

ICEACT
ICEAPC-a ICEAPC-b ICEAPC-c
ICESOD-0 ICESOD-a ICESOD-b ICESOD-c ICE!
ICEFLZ-a ICEFLZ-b ICEFLZ-c

There can be up to 3 partial concentrations, up to 5 stages of development (2

with implied partial concentrations) and up to 3 floe sizes.
Normally there are all related, but floe sizes can also be reported as primary

and secondary, without relation to stage of development.

Suggestion:
Drop / forget / delete the ice egg !
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Ice objects catalog : the NEW ice eqgg
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unchanged
1 to x values for ICEAPC with the addition of a ,traces” concentration
1 to x values of ICESOD same number as ICEAPC
1 to x values of ICEFLZ same number as ICEAPC

In addition other attributes; which normally has length=1 like ice ridge concentration/ classification/
frequency,... ; are also allowed to have the same length of ICEAPC so possibly differentiate between
different partial concentrations.

With additions of other ids to ICESOD and ICEFLZ it should also be possible to use this schema for brash
ice areas (actual attribute ICEBRS)

If ice services restrict themselves to a maximum of 5 values, an

24



Ice objects catalog : the NEW ice eqgg
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unchanged
1 to x values for ICEAPC with the addition of a ,traces” concentration
1 to x values of ICESOD same number as ICEAPC
1 to x values of ICEFLZ same number as ICEAPC

In addition other attributes; which normally has length=1 like ice ridge concentration/ classification/
frequency,... ; are also allowed to have the same length of ICEAPC so possibly differentiate between
different partial concentrations.

With additions of other ids to ICESOD and ICEFLZ it should also be possible to use this schema for brash
ice areas (actual attribute ICEBRS)

If ice services restrict themselves to a maximum of 3/5 values, an

In S-411 version 2, an ice chart must have ICEAPS and ICESOD values, or it is
considered to be of limited use (as no risk assessment values are possible).

25



S-411 version 2?

As S-411 does not include land information, polygons which are adherent to land

should be closed inland, so other land masks do not lead to coastal polynyas.

S-411 will prescribe, that for portrayal the actual land mask is used to cut the ice polygons. If not available there
will be a standard land mask definition available, perhaps different for different scales. But if the used land
masked is given prior to the S-411 production, it should be technically possible to make the extension of the
polygons over land programmatically

Polygons are defined by points connected by straight lines.

There is also the possibility to use splines to connect the points, but used with separated polygons this could
lead to overlaps or gaps. Nice smooth polygons can be made using GIS smoothing producing many points (and
increasing file size)

?The polygons can also be defined using a coverage?
This would even allow to implement scale dependent smoothing in the portrayal without needs to bother about
overlaps and gaps.
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Thanks!




Vielen Dank!

j.Holfort
2011:01:11
10:!1:12
e
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