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S-101 DCEG EDITION 1.0.0 QUALITY OF BATHYMETRIC 

DATA MODELLING

DQWG conclusions:
• Uncertainty about the ability of automated S-57 to S-101 conversion to adequately 

provide consistent S-101 portrayal of QoBD, particularly in a dual-fuel ECDIS 
environment.  Recommendation: Add S-57 attribute CATZOC to S-101.

• Concerns over the implementation of the attribute category of temporal variation, 
from both an assessment perspective (new surveys in remote areas) and dataset 
updating processes to cater for degradation of QoBD over time. Recommendation:
Remove category of temporal variation from S-101.

• A consistent method of encoding degrading QoBD over time in changeable areas is 
required. Recommendation: Add new attributes temporal validity and lowest 
QoBD category to Quality of Bathymetric Data (S-101PT5-16).

• A mechanism is required to portray horizontal and vertical accuracies for individual 
features. Recommendation: Mandate horizontal position uncertainty and vertical 
uncertainty for underwater hazard features.
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• Will ensure consistency of portrayal of QoBD information where both S-57 and S-
101 ENCs are being portrayed “side by side”.

• Data Producers will be able to review the values populated for the 
“deconstructed” CATZOC component attributes in Quality of Bathymetric Data
features during the S-57 to S-101 conversion process in slower time.

• Recommend that this attribute is only implemented for the S-57 to S-101 
transition period.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – ADDITION OF CATZOC
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Recommendation: Add the attribute 
categoryOfZoneOfConfidenceInData (as 
modelled in S-57 M_QUAL) to the 
QualityOfBathymetricData feature for the 
period of transition from S-57 to S-101.  
ECDIS portrayal to be associated with this 
attribute; and S-57 to S-101 conversion 
software to map to both this attribute and 
the S-101-specific quality related 
attributes.



• The capability to provide an indication of the temporal nature of QoBD was 
considered to be a significant improvement to the data model during the 
development of S-101 Edition 1.0.0.
• Removing this capability may be seen as a “backward step”.

• The category of temporal variation attribute is the second attribute considered 
in the QoBD “Decision Tree”:

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – CATEGORY OF TEMPORAL VARIATION (1)
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Suggest that this attribute 
is removed from the 
decision tree, particularly 
given the additional 
revised modelling 
proposed for addressing 
temporal aspects of the 
display of bathymetric 
data quality.

* Note that category of 
temporal variation = 6
(Unassessed) is not 
included in the Decision 
Tree.



• Given the recommendation of removing category of temporal variation from the 
DQWG Decision Tree and further proposals for revised modelling to improve 
portrayal of temporal degradation of QoBD in ECDIS, is there a requirement to 
retain this attribute given that its only functionality in ECDIS will be access via 
ECDIS Pick Report?

• Information may be displayed in ECDIS as a border legend.

• Recommendation: Attribute categoryOfTemporalVariation to be retained as a 
non-mandatory attribute for QualityOfBathymetricData for ongoing 
implementation and testing purposes.  A new complex attribute spatialAccuracy
to be introduced and modelled in accordance with one of the options included in 
the Annex to Paper S-101PT6-12.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – CATEGORY OF TEMPORAL VARIATION (2)
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• Australian proposal (refer Paper S-101PT5-16):
• Introduction of new attributes temporal variation and lowest QoBD category.

• Requires new conditional portrayal routine in ECDIS.  This may be problematic as 
the routine will require an interpretation of the QoBD category that is nominally 
achieved by the constituent QoBD attributes.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – DISPLAY OF TEMPORAL DEGRADATION (1)
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• Alternate proposal:  Utilise the existing S-101 functionality of complex attributes 
and multiplicity (Option 1).
• Contain horizontal position uncertainty and vertical uncertainty within a new complex 

spatial accuracy, which also contains the sub-complex fixed date range so as to provide an 
indication of the period for which these uncertainties are valid.

• Also include attribute category of zone of confidence in data within the complex so as to 
provide capability to display degrading quality over time.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – DISPLAY OF TEMPORAL DEGRADATION (2)
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• Assign multiplicity [1..*] so as to provide the 
capability to encode degrading horizontal and vertical 
uncertainty over time.

• Resultant portrayal will indicate a degrading level of 
the QoBD over time in accordance with the DQWG 
Decision Tree.  ECDIS Pick Report should also provide 
more quantitative, consistent information.



• Requirement is to provide functionality to portray 
“uncertainty circles” as required on navigational hazards 
(Sounding, Obstruction, Underwater/Awash Rock and Wreck
features).  Additionally, allow “worst case” indication of 
depths for these features.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – DISPLAY OF “POSITIONAL UNCERTAINTY” CIRCLES 

ON INDIVIDUAL FEATURES (1)
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• Methodology:
• Mandate the population of horizontal position uncertainty

and vertical uncertainty for these features.
• Provide cartographic capability to select the features within 

the dataset for which the horizontal “uncertainty circles” are 
to be displayed in certain ECDIS display settings.

• It has been noted that repetitive population of these 
attributes individually for each feature instance would 
be a burden for compilers.



• Recommendation:  Mandate the association of the information type Spatial Quality to 
all encoded Sounding, Obstruction, Underwater/Awash Rock and Wreck features of 
depth 30 metres or less.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – DISPLAY OF “POSITIONAL UNCERTAINTY” CIRCLES 

ON INDIVIDUAL FEATURES (2)
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• Note that this proposal also requires the removal of the complex attribute vertical 
uncertainty as an allowable attribute for Sounding, Obstruction, Underwater/Awash 
Rock and Wreck features.



• Recommendation:  Introduce a new mandatory Boolean attribute display uncertainties
for all encoded Sounding, Obstruction, Underwater/Awash Rock and Wreck features 
of depth 30 metres or less.  This attribute is intended to be a cartographic attribute 
allowing selective display of horizontal uncertainty circles as required.
• During the S-57 to S-101 conversion process, this attribute will be set to No.

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – DISPLAY OF “POSITIONAL UNCERTAINTY” CIRCLES 

ON INDIVIDUAL FEATURES (3)
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• Feedback from the initial circulation of the draft S-101PT6 Paper suggests a need for a 
more direct association between the Quality of Bathymetric Data feature and the 
uncertainties associated to individual features.

• A possible extension to the proposed remodelling for Quality of Bathymetric Data as 
outlined as Option 1 in paper S-101PT6-12 is as follows (Option 2):
• Apply the remodelling of horizontal and vertical uncertainties to the complex attribute spatial 

accuracy to the Information type Spatial Quality;
• Remove the horizontal and vertical uncertainty attributes from Quality of Bathymetric Data

altogether;
• Mandate the association of an instance of Spatial Quality to each instance of Quality of Bathymetric 

Data.  This could be done by using the association Spatial Association, or by introducing a new 
Composition association (named for example Bathymetric Data Quality Composition).

• For this option, the quality of zone of confidence in data attribute could be modelled as a sub-
attribute of a new complex (for example zone of confidence) to provide capability to encode 
degrading overall quality indication over time.

• [If a new Composition association is implemented, additional consideration may be given to using 
this association for associating Spatial Quality to the individual feature instances.]

PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – A STEP FURTHER? (1)
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PROPOSED REMODELLING OF QUALITY OF BATHYMETRIC 

DATA – A STEP FURTHER? (2)
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• Question:  Is this information considered to be important enough (or relevant) for the 
navigational ENC?

• For consideration:
• Information may be difficult to determine/obtain, or not available to the Producing Authority.

• The same consideration should be applied to horizontal clearances.

• Recommendation:  Vertical and horizontal uncertainty to remain optional in relation to 
clearances in S-101, however additional guidance should be considered for inclusion if 
it is considered that this information is important in certain circumstances and if the 
information is available.

VERTICAL UNCERTAINTY FOR VERTICAL CLEARANCES
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• The suggestion for this recommendation from the DQWG is derived from ECDIS user 
feedback that the terms “ZOC”, “CATZOC” and “Zone of Confidence” are more familiar 
to the end user that “Quality of Bathymetric Data”.  However, additional factors to 
consider include:
• “Quality of Bathymetric Data” implicitly describes the purpose of the feature, while “Zone of 

Confidence” does not imply any relationship to quality of bathymetry except to those familiar with 
the term from S-57;

• Other quality-related names used in S-101 are “Quality of Non-Bathymetric Data”, Quality of Survey” 
and “Spatial Quality”.  Re-naming Quality of Bathymetric Data will introduce an inconsistency in 
naming, both in S-101 and in the IHO GI Registry.

• Recommendation:  Meta feature name Quality of Bathymetric Data to be retained.  
However, “Zone of Confidence” and “ZOC” to be included as aliases.

RENAMING QUALITY OF BATHYMETRIC DATA TO ZONE OF 

CONFIDENCE
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IHO Technical Standards Support:

jeff.wootton@iho.int

FURTHER INFORMATION OR DISCUSSION

S-101PT6, Remote Meeting, 23-24 February 2021

mailto:Jeff.wootton@iho.int

