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Executive summary: Proposal for the CHRIS to adopt a new version
of the Recommendations for Consistent ENC
Data Encoding advisory document at Annex A.

Related Documents: Circular Letter 47/2004 dated 5 July 2004 —
Improving ENC Consistency
Circular Letter 32/2007 dated 14 March 2007 —
Improving ENC consistency
Circular Letter 64/2007 dated 13 July 2007 —
Consistent Encoding of ENCs

Introduction/Background

In 2003 IC-ENC prepared a paper outlining significant issues with the consistency of
ENC data passing through the RENC. The paper also included a minimum set of
SCAMIN rules, not only to overcome the problem of clutter when viewing ENCs in
ECDIS, but to ensure consistency between adjoining ENC cells where SCAMIN has not
been encoded universally or consistently. This paper was adopted by TSMAD and
subsequently approved by the 16™ CHRIS in 2004. CL 47/2004 was duly distributed and
accepted by MS.

In 2006 the 10™ WEND meeting forwarded an action to the 18" CHRIS worded as
follows:

Responsibility for application of SCAMIN remains with HOs. Guidance is needed to HOs
on how to use SCAMIN. Developing this guidance is a task for CHRIS.

CHRIS subsequently re-issued the original consistency recommendations paper as IHO
Technical Resolution 3.14 (CL 32/2007 ), it being the most appropriate guidance
available for encoding SCAMIN.

During this process, a new version of the SCAMIN rule set was being prepared to
overcome concerns by some MS that the original was to too simplistic and prone to
misinterpretation. This was originally being developed for inclusion in S-101 the next
ENC product specification, but this was overtaken by a request from the Joint RENC
Technical Experts Working Group for TSMAD to approve and adopt the new version. As
a consequence of this and discontent from MS about raising the importance of the
recommendations to become IHO Technical Resolution, CL 64/2007 suspended voting
until CHRIS can review this new procedure, the comments of Member States and
formulate its recommendation.



In June 2007 TSMAD agreed to adopt the new SCAMIN rule set and a new version of
the consistency recommendations was published for review by TSMAD members. A
final version amalgamating various comments and changes is included at Annex A to
this submission.

Analysis/Discussion

Several major issues have been addressed in this new version and changes to resolve
these can be described briefly as follows:

1. The relationship between Compilation Scale, Navigation Purpose and Radar
Range Scale has been changed. It is no longer required to use Navigation
Purpose when aligning Compilation Scale to the nearest appropriate Radar
Range Scale.

2. A clarification of the definition of Compilation Scale has been included. S-57
mistakenly defined too close a relationship with paper chart scales whereas
Display Scale would have been a more appropriate title. Source scale should not
be interpreted as being paper chart scale, but the scale of the original source
data.

3. A more comprehensive set of SCAMIN rules designed to be encoded
automatically in production software. These rules have been tested on various
datasets by Germany, the Netherlands and the UK.

The aim of this new version is to simplify the process of ensuring consistency across all
ENCs in the most cost effective way possible. Although producers have been made
aware of consistency issues since 2004, it is still evident that these have not been
addressed sufficiently to the benefit of the most important link in the chain — the user.

Conclusions

Presentation of data in a seamless environment is critical to the users’ perception of
data quality. Supposed advantages of interactive data in ECDIS are compromised by a
failure to harmonise adjoining ENCs properly. Safety contour display is often fragmented
and sometimes portrays an intangible muddle to the user. Screen clutter caused by
inadequate or missing SCAMIN attribution.

It is vital that new producers should adopt these recommendations immediately and that
established producers (who have not already) should do so at the earliest opportunity.

Recommendations

TSMAD chair recommends that CHRIS approves the new version of Recommendations
for Consistent ENC Data Encoding and prepares a new Circular Letter seeking the
approval of MS.

Justification and Impacts

To provide a uniform and unambiguous portrayal of ENC data, supporting a safer
navigation environment.

A large proportion of the recommendations should have minimum impact on production
processes, but have a major impact on the perception of the user.

Action Required of CHRIS



The CHRIS is invited to agree to the Recommendation stated herein, and initiate the
action indicated in that Recommendation.
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Annex A to CHRIS xx-xx.xx

Recommendations for Consistent ENC Data Encoding

The compilation scale! (CSCL sub-field of the DSPM field of the ENC header and the attribute
CSCALE on the object M_CSCL) should be considered as the optimum display scale of an ENC and
as such should be set based upon the standard radar range scales in the following table (see also 3
below):

Selectable Range Stani:ii;:i:ﬁ scale
200 NM 1:3, 000,000
96 NM 1:1,500,000
48 NM 1:700,000
24NM 1:350,000
12 NM 1:180,000

6 NM 1:90,000

3 NM 1:45,000
1.5 NM 1:22,000
0.75 NM 1:12,000
0.5 NM 1:8000

0.25 NM 1:4000

Table 1 - Radar range / standard scale table

1.1 Normally, the nearest larger standard radar scale should be used, e.g. an ENC produced from a
1:25,000 paper chart should have a compilation scale of 22,000. However the selected scale may
take into account the density of data when displayed at the chosen standard scale in addition to
the quality and scale of the original source material.

1.2 Where the source material used to produce the ENC is of a scale larger than 1:4000 or smaller
than 1:3,000,000 then the actual paper chart / source material scale may be used as the
compilation scale for the ENC.

1.3 The use of too many M_CSCL objects within the same cell should be avoided. The values of any
M_CSCL CSCALE attributes should be set using the same criteria as those used for setting
‘compilation scale” described above.

SCAMIN should be used for all ENCs.

2.1 SCAMIN values used should be selected from the following list:-

1:19,999,999
1:9,999,999
1:4,999,999
1:2,999,999
1:1,499,999
1:699,999
1:499,999

' CSCALE is defined in S-57 as The scale at which the data was originally compiled. This has proved to be
misguided and supports too strong an association with the paper chart compilation scale. Paper charts are designed at
a scale which enables a designated area to fit on a specific size of paper. Vector data should be scaled to optimize the
viewing capabilities in a digital environment, usually a 21 inch monitor.
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1:349,999
1:259,999
1:179,999
1:119,999
1:89,999
1:59,999
1:44,999
1:29,999
1:21,999
1:17,999
1:11,999
1:7,999
1:3,999
1:1,999
1:999
Table 2 - SCAMIN values

2.2 SCAMIN values for features within an ENC should be set to either 1, 2, 3 or 4 steps smaller scale
than the compilation scale of the ENC.

2.3 Appendix 1 lists the step values (i.e. 1, 2, 3 or 4) that should be applied for specific object classes
together with any relevant conditions and additional flexibilities.

Following these three rules, offers an automated approach to setting SCAMIN which takes account
of the relative importance of different object classes and will achieve sufficient de-cluttering even
where there are large gaps in the scales of coverage available.

Unless the step values outlined in Appendix 1 have been manually adjusted, this approach takes no
direct account of the relative importance of individual occurrences of an object, and may still result
in the unsettling situation where an object disappears and then reappears as the user zooms out. To
address these remaining issues, the following additional rules may be applied:-

2.4 Linear and area objects (excluding those objects subject to extensive generalisation e.g.
DEPCNT) that extend beyond the coverage of a cell and exist in a smaller navigational purpose
cell must be assigned a SCAMIN value based on the compilation scale of the smaller scale cell.

2.5 The SCAMIN value of an individual occurrence of an object should be set to either 1, 2, 3 or 4
steps smaller scale than the compilation scale of the smallest scale ENC that the object would
appear on.

Inconsistent depiction of the same localities in different navigational purposes should be avoided.
For example, outlines of rivers, ports etc. in smaller scale cells should be shown but may be in a
simplified outline form.

In addition to setting the compilation scale and encoding SCAMIN, there should be close liaison
between neighbouring HOs when creating ENCs in their border areas, in order to resolve any issues
of inconsistent depiction and to avoid gaps and overlaps in data coverage (consult the WEND
Principles in IHO TR K 2.19). In particular, the following issues should be investigated and resolved:

e common data limits

e COMF value used (see 9 below)

e overlaps / gaps - buffer zone (see 10 and 11 below)

e content / data alignment

e depth contour intervals (see 6 below)

e truncated limits and boundaries (areas that cross the cell boundaries)

Misalignment and inconsistent depiction of data at cell, source and international boundaries should
be investigated and rectified.
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HOs should, as a minimum, use standardised depth contour intervals (refer M-4, B-411 and IHO TR
A 2.11). Additional depth contours may be added, where required.

HOs should not leave holes in smaller scale coverage, assuming that the user will have larger scale
data available.

Wherever possible, meaningful and useful values of CATZOC should be used, i.e. values other than
CATZOC 6 (data not assessed) for areas of bathymetry (refer S-57 Appendix B.1 - Annex A, clause
2.2.3.1). For areas of unstable seafloors, the M_QUAL attribute SUREND may be used to indicate the
date of the survey of the underlying bathymetric data.

Coordinates should be held in ENC production systems at a resolution of 0.0000001 (107) and the
COMEF value should be set to 10000000 (107) for all cells.

There must be no gaps in data between adjoining cells of the same navigational purpose.
There must be no overlapping data between cells of the same navigational purpose (see S-57,

Appendix B.1 clause 2.2), except at the agreed adjoining national data limits, where, if it is difficult to
achieve a perfect join, a 5 metre overlapping buffer zone may be used.



Appendix 1

Specific SCAMIN step values for Object and attribute
combinations

In the following table, group 2 objects have been sub-divided into the following sub-
groups:-

2 Group 2 object (not part of standard display).

2M Meta objects.

2B Group 2 objects that are always part of base display.

2CB Group 2 objects that are part of base display dependent on safety contour
setting.

2S Group 2 objects in standard display.

The final column SCAMIN STEPS indicates the number of steps above (smaller
scale) the compilation scale that SCAMIN values should be set to.

NB. Producers should be prepared to deviate from the step values specified when
the significance of the feature dictates, e.g. the recommended number of steps for a
LIGHTS object is 4, but there will be circumstances where a LIGHTS object is so
important that no SCAMIN value be applied; alternatively, the light could be so minor
that a step value of 1 can be applied.

It is generally accepted that objects making up a NAVAID will have the same
attributes, and therefore those with Master/Slave relationships should be assigned
the same SCAMIN value.

OBJECT | PRIMITIVE | GROUP CONDITION SCAMIN
STEPS
ACHARE Point/ Area 2 2
ACHARE Point/Area 2S If RESTRN defined 3
ACHBRT Point/Area 2 1
ADMARE Area 2 3
AIRARE Point/Area 2S If CONVIS = 1(visually conspicuous) 3
AIRARE Point/Area 2 1
ARCSLN Line/Area 2S 4
BCNCAR Point 2S 3
BCNISD Point 2CB 4
BCNLAT Point 28 3
BCNSAW Point 2S 3
BCNSPP Point 2S 3
BERTHS | Point/Line/Area 2 1
BOYCAR Point 2S 3
BOYINB Point 28 3
BOYISD Point 2CB 4
BOYLAT Point 28 3
BOYSAW Point 2S 3
BOYSPP Point 2S 3
BRIDGE | Point/Line/Area 2CB 4




SCAMIN

OBJECT | PRIMITIVE | GROUP CONDITION STEPS
BUAARE Point/Area 28 I1f (Cﬁ;)dl\;\r/l(i:sg)g\clhs:fsll)y conspicuous) or CONRAD = 3
BUAARE Point/Area 2 1
suse | ponuaea | 25| 1oONS - corpEe o oONRRO - |
BUISGL Point/Area 2 1
C_AGGR N/A 2 NOT SET
C_ASSO N/A 2 NOT SET
CANALS Line 2 1
CANALS Area 2 4
CAUSWY Line/Area 2 2
CBLARE Area 2S If RESTRN defined 3
CBLARE Area 2 2
CBLOHD Line 2CB Over Navigable Water 4
CBLOHD Line 28 I1f (Cﬁgdl\;\r/g:s:)gzlus:fsll)y conspicuous) or CONRAD = 3
CBLOHD Line 2 1
CBLSUB Line 2 3
CGUSTA Point 2 1
CHKPNT Point/Area 2 1
COALNE Line 2B NOT SET
CONVYR Line/Area 2CB Over Navigable Water 4
CONVYR Line/Area 23 I1f (Craod’:\r/lci:s:)gfgjs”)y conspicuous) or CONRAD = 3
CONVYR Line/Area 2 1
CONZNE Area 2 3
COSARE Area 2 3
CRANES Point/Area 23 I1f (Cr;)dh;Yi:S():SZ)EZLS:jSII;/ conspicuous) or CONRAD = 3
CRANES Point/Area 2 1
CTNARE Point/Area 28 4
CTRPNT Point 2 1
CTSARE Point/Area 2 1
CURENT Point 2 3
CUSZNE Area 2 2
DAMCON | Point/Line/Area 2 1

. If sharing geometry with LNDARE & DEPARE or

DAMCON | Line/Area 2B DRGARE * Y NOT SET
DAMCON Line/Area 23 I1f (Crgd,:}”(i:s:)gfg:s”)y conspicuous) or CONRAD = 3
DAYMAR Point 2S If Slave SCAMIN must match that of Master 3
DEPARE Line 2 1
DEPARE Area 1 NOT SET
DEPCNT Line 2CB go\é,;-\oLuEr)Cr)eOf ;_gz(;jrymg line) or 30 (default safety 4
DEPCNT Line 2 2
DISMAR Point 2 2
DMPGRD Point/Area 2S If RESTRN defined 3




SCAMIN

OBJECT | PRIMITIVE | GROUP CONDITION STEPS
DMPGRD Point/Area 2 2
DOCARE Area 2 1
DRGARE Area 1 NOT SET
DRYDOC Area 2 1
DWRTCL Line 2S NOT SET
DWRTPT Area 28 NOT SET
DYKCON Line/Area oB IngsCh;‘a/_\rlg}g geometry with LNDARE & DEPARE or NOT SET
DYKCON Line 2 1
EXEZNE Area 2 3
FAIRWY Area 28 3
FERYRT Line/Area 2S 3
FLODOGC Line 25 I1f (Cﬁgdl\;\r/g:s:)gzlus:fsll)y conspicuous) or CONRAD = 3
FLODOC Area 1 NOT SET
FNCLNE Line 25 I1f (Craod’:\r/lci:s:)mjsgjs”)y conspicuous) or CONRAD = 3
FNCLNE Line 2 1
FOGSIG Point 2S If Slave SCAMIN must match that of Master 3
FORSTC | Point/Line/Area 2S '1f ggd':\r/g:sg)fg’fgﬂ')y conspicuous) or CONRAD = 3
FORSTC | Point/Line/Area 2 1
FRPARE Area 2 2
FSHFAC | Point/Line/Area 2 2
FSHGRD Area 2 1
FSHZNE Area 2 3
GATCON | Point/Line/Area 2 2
GATCON Line/Area 2B stgirgg geometry with LNDARE & DEPARE or NOT SET
GENOBJ | Point/line/Area 2S 4
GRIDRN Point/Area 2 1
HRBARE Area 2 3
HRBFAC Point/Area 2 1
HULKES Point 2 1
HULKES Point 25 I1f (Crgd,\;}-/l(i:s:)%f:js”y conspicuous) or CONRAD = 3
HULKES Area 1 NOT SET
ICEARE Area 2 3
ICNARE Point/Area 2 1
ICNARE Point/Area 2S If RESTRN defined 3
ISTZNE Area 2S NOT SET
LAKARE Area 2 1
LIGHTS Point 2S If Slave SCAMIN must match that of Master 4

LITFLT Point 2S 4
LITVES Point 28 4
LNDARE | Point/Line/Area 1 NOT SET
LNDELV Point 2S If CONVIS = 1(visually conspicuous) 3
LNDELV Point/Line 2 1




SCAMIN

OBJECT | PRIMITIVE | GROUP CONDITION STEPS
LNDMRK | PointiLinelAvea | 28 | 4 coal ot ote o F NG TN 85 |3
LNDMRK | Point/Line/Area 2 1
LNDRGN Point/Area 2 1
LOCMAG | Point/Line/Area 2 3
LOGPON Point/Area 2CB On Navigable Water 4
LOGPON Point/Area 2 1
LOKBSN Area 2 1
M_ACCY Area 2M NOT SET
M_COVR Area 2M NOT SET
M_CSCL Area 2M NOT SET
M_HOPA Area 2M NOT SET
M_NPUB Area 2M NOT SET
M_NSYS Area 2M NOT SET
M_QUAL Area 2M NOT SET
M_SDAT Area 2M NOT SET
M_SREL Area 2M NOT SET
M_VDAT Area 2M NOT SET
MAGVAR | Point/Line/Area 2 1
arouL | poinineivea | 205 | LEXo0U = 2ol e oThe !
MARCUL | Point/LineArea 2S If RESTRN defined 3
MARCUL | Point/Line/Area 2 1
MIPARE Point/Area 2S 3
MORFAC | Point/Line/Area 2S '1f 8;’:}";:3:)&’5(;‘3!)3’ conspicuous) or CONRAD = 3
MORFAC | Point/ine/Area 2S 2
NAVLNE Line 2 3
OBSTRN .Point/ 2CB If VALSOU >= 30m 4

Line/Area
OBSTRN .Point/ 2CB If VALSOU < 30m NOT SET
Line/Area
OFSPLF Point 2CB Isolated Installations 4
OFSPLF Point/Area 2S 3
OFSPLF Area 2CB 4
OILBAR Line 2CB 4

OSPARE Area 2CB 4
PILBOP Point/Area 2 3
PILPNT Point 2CB yvvarl[(eerre used to mark position of LIGHTS object in 4
PILPNT Point 2S If CONVIS = 1(visually conspicuous) 3
PILPNT Point 2 2
PIPARE Point/Area 2S 3
PIPOHD Line 2CB Over Navigable Water 4
PIPOHD Line 25 I1f ggdl\;\rllcso:s:)%ls;?sllf/ conspicuous) or CONRAD = 3
PIPOHD Line 2 1
PIPSOL Point/Line 2 Submarine 3




SCAMIN

OBJECT | PRIMITIVE | GROUP CONDITION STEPS
PIPSOL Point 2 On land 1
PONTON Line 2 2
PONTON Line 23 I1f (Cr;)dh;Yi:S():SZ)EZLS:jSII;/ conspicuous) or CONRAD = 3
PONTON Area 1 NOT SET
PRCARE Point/Area 2S 3
PRCARE Point/Area 2S When part of TSS NOT SET
PRDARE Point/Area 28 I1f (Cﬁgdl\;\r/g:s:)gzlus:fsll)y conspicuous) or CONRAD = 3
PRDARE Point/Area 2 1
PYLONS Point/Area 2CB Bridge supports in navigable water 4
PYLONS Point/Area 23 I1f (Crgd,\elu}-/l(i:s:)%f:js”y conspicuous) or CONRAD = 3
PYLONS Point/Area 2 1
RADLNE Line 2 3
RADRFL Point 2 If Slave SCAMIN must match that of Master 3
RADRNG Area 2 3
RADSTA Point 2 If Slave SCAMIN must match that of Master 2
RAILWY Line 2 1
RAPIDS | Point/Line/Area 2 1
RCRTCL Line 2S 3
RCTLPT Point/Area 2S 3
RDOCAL Point/Line 2S 3
RDOSTA Point 2 If Slave SCAMIN must match that of Master 1
RECTRC Line/Area 2S 3
RESARE Area 2S 3
RETRFL Point 2S If Slave SCAMIN must match that of Master 3
RIVERS Line 2 1
RIVERS Area 2 4
ROADWY | Point/Line/Area 2 1
RSCSTA Point 2 3
RTPBCN Point 2S If Slave SCAMIN must match that of Master 3
RUNWAY | Point/Line/Area 2S If CONVIS = 1(visually conspicuous) 3
RUNWAY | Point/Line/Area 2 1
SBDARE | Point/Line/Area 2 1
SEAARE Point/Area 2 1
If CONVIS = 1(visually conspicuous) or CONRAD =
SILTNK Point/Area 2S 1(radar conspicuous) or Representative of a group 3
of SILTNKs
SILTNK Point/Area 2 1
SISTAT Point 2 If Slave SCAMIN must match that of Master 1
SISTAW Point 2 If Slave SCAMIN must match that of Master 1
SLCONS | Point/Line/Area 2S/2B NOT SET
SLOGRD Point/Area 25 I1f (Cﬁ;)dl\;\r/l(i:sg)g\clhs:fsll)y conspicuous) or CONRAD = 3
SLOGRD Point/Area 2 1
SLOTOP Line 25 If CONVIS = 1(visually conspicuous) or CONRAD = 3

1 (radar conspicuous)




SCAMIN

OBJECT | PRIMITIVE | GROUP CONDITION STEPS
SLOTOP Line 2 1
SMCFAC Point/Area 2 1
SNDWAYV | Point/Line/Area 2 3
SOUNDG Point 2CB If VALSOU > 30m 1
SOUNDG Point 2CB If VALSOU <30m 3
sonoe | pom | 208 | TDS00=2bnoaierbn e ot ;
SPLARE Point/Area 2S If RESTRN defined 3
SPLARE Point/Area 2 1
SPRING Point 2 1
STSLNE Line 2 3
SUBTLN Area 2S 3
SWPARE Area 2 3
T _HMON Point/Area 2 1
T _NHMN Point/Area 2 1

T _TIMS Point/Area 2 1
TESARE Area 2 3
TIDEWY Line/Area 2 1

TOPMAR Point 2S If Slave SCAMIN must match that of Master 3
TS FEB Point/Area 2 3
TS_PAD Point/Area 2 2
TS _PNH Point/Area 2 2
TS _PRH Point/Area 2 2
TSELNE Line/Area 2S NOT SET
TSSBND Line 28 NOT SET
TSSCRS Area 2S NOT SET
TSSLPT Area 2S NOT SET
TSSRON Area 2S NOT SET

TS-TIS Point/Area 2 2
TUNNEL | Point/Line/Area 2 1
TUNNEL Area 2CB If Navigable 4
TWRTPT Area 28 NOT SET
UNSARE Area 1 NOT SET
owroc | pom | 2o | EXSOU=2eheste fen nee o :

UWTROC Point 2 Not within an OBSTRN area 3
UWTROC Point 2 2
VEGATN | Point/Line/Area 2S If CONVIS = 1(visually conspicuous) 3
VEGATN | Point/Line/Area 2 1
WATFAL Point/Line 2S If CONVIS = 1(visually conspicuous) 3
WATFAL Point/Line 2 1
WATTUR | Point/Line/Area 2 3
WEDKLP Point/Area 2 3
WRECKS Point/Area 2CB? If CATWRK =1 or VALSOU > 30m 4
WRECKS Point/Area 287 NOT SET
WRECKS Point/Area 2CB If EXPSOU = 2(shoaler than range of the 4

surrounding depth area) & (VALSOU < 30m or




SCAMIN

OBJECT | PRIMITIVE | GROUP CONDITION STEPS
CATWRK =24 or 5)
Optional additional rules that can be manually applied to fine tune the
application of SCAMIN after the above values have been automatically
applied.
OBJECT | PRIMITIVE | GROUP CONDITION SSC':I'AI‘E“F’:!SN
BRIDGE Point/Line/Area 25 If CONVIS = 1(visua|ly conspicuous) or.CONRAD = 3
1 (radar conspicuous) and not over navigable water
BRIDGE Point/Line/Area 2 Not over Navigable water 1
. The most significant OBSTRN of a group of
OBSTRN Point 2 OBSTRNS within close proximity NOT SET
. For groups of OBSTRNSs in close proximity, or
OBSTRN Point 2 within an OBSTRN area 2
SOUNDG Point 2 Sgt(l)c;:l Depths over sand bars etc where VALSOU 3
SOUNDG Point 2 1
The most significant UWTROC of a group of
UWTROC Point 2 UWTROCs within close proximity and not within an NOT SET
OBSTRN area
WRECKS Point/Area 25 CONVIS = 1(V|sually conspicuous) or CONRAD = 1 3
(radar conspicuous)
. For groups of WRECKSSs in close proximity (the
WRECKS Point/Area 2 most significant should not have SCAMIN) 2
WRECKS Point/Area 2 The most significant WRECKS of a group of NOT SET

WRECKS within close proximity




