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	Executive summary:
	It is proposed that the CSPCWG adopt amended sections to B-400 outlining the hierarchical principles to be adopted when portraying maritime and associated limits on paper charts.

	Related documents:


	CSPCWG1 Minutes, action Item 23; Existing M-4 B-400; CSPCWG2- ER paper by KMS on hierarchy of maritime limits;  CSPCWG2 INF01 TSMAD discussion paper on maritime boundaries 1999; ENC Product Specification (S-57 E3.1);

	Related Projects:


	Review of B-400 (Work plan item A.4); AU paper on Portrayal of port security zones on paper charts.


Introduction / Background
As members realise, CSPCWG is engaged on a full revision of M-4 Part B.  B-400 has been commenced (CSPCWG Work plan item A.4, CSPCWG CLs 5 and 12 of 2005) and now includes a relatively new section B-437 on ESSAs.  Some HOs have already produced paper charts with the new ESSA symbology and in complex areas, it is not uncommon to have whole and partial limits being coincident with other line or area symbols. This paper attempts to address some of the issues faced when charting coincident and complex maritime limits and suggests principles for possible adoption into M-4.  This investigation has not been exhaustive from M-4, but provides a starting point for discussion of the WG with suggestions and recommendations for further consideration or adoption.

Analysis / Discussion
The paper chart portrays many different types of line symbols and at times these lines (or parts thereof) are coincident or are very close to one another at chart scale.  Traditionally, cartographers have offset some lines on paper charts to clarify portrayal.  For example, a magenta maritime limit that corresponds with a charted graticule line, has traditionally has been offset to clear the graticule.  The changes to digital charting and the adoption of S-57 has meant that features can no longer be displaced (at least for ENCs), as the model for S-57 portrays the real world.  Cartographers have found that compiling ENCs requires far more precise information for closing areas and offsetting features is prohibited.  Accordingly, many HOs have had to revise the way that maritime limits and boundaries are portrayed and with the ever growing legislation that affects navigation, cartographers are asked to portray more and more information, especially maritime limits.  HOs are having to go back to nomenclature boards and ask them to define the limits for various named features such as headlands and capes.  Just showing text and the seaward limit is no longer adequate for hydrographic databases, nor for ENC products, as it is the area that usually triggers indications and alarms on ECDIS, not necessarily just the limit.  It is therefore timely that we as a WG, review how we portray limits and boundaries on the paper chart product and update M-4 accordingly.
M-4 B-400 to 404 provides some general guidance and principles relating to depiction and generalization of charted features, but maritime limits hardly get a mention.  Various terms need to be clearly defined before detailed discussion can proceed any further:

In plain everyday language, (at least within the AU HO) a maritime boundary is a generic term that may be used to describe a wide range of boundaries or limits that usually bound the seaward extent of a marine area(s) that are legislated or regulated. (Roberts & Slade AHS 2005)

Delineated areas are boundaries that have not legislated or are not regulated. (Slade AHS 2005)

A boundary is anything marking a limit; bound; border (IHO Hydrographic Dictionary S-32, 5th edition, #529).

The term ‘boundary’ is used for any delimitation between adjacent states or those which face others across channels or seas (known as ‘opposite states’). (M-4 B-440 original)

The term ‘limit’ is used for the line marking the seaward extent of any coastal zone where no other state is concerned.  (M-4 B-440 original).

There are three broad categories of maritime boundaries (generic term).  In order of importance, they either:

Restrict mariners (or their vessels) by making them slow down, or warn a vessel about entry to a particular area.  Mariners or certain classes of vessels may be restricted or prohibited from undertaking certain activities;

Affect a vessel, such as by making the mariner slow or divert his course, or is discouraged from undertaking certain activities.  It may also imply that caution is required when navigating, or it may be essentially non-restrictive; or

Assist a mariner with information about particular areas he is about to navigate into or is in the vicinity of.

There are many types of limits that bound safety related features.  Examples include danger lines, IMO areas to be avoided, unsurveyed areas, foul areas, various underwater physical obstructions, etc.  Various restrictions are usually enforced by legislation and may not relate to physical dangers, but may include restrictions on entry for conservation or administrative reasons.  Examples include quarantine areas, ASLs, PSSAs, anchorage prohibited areas, naval exercise areas, entry prohibited areas.

As an overall principle, it is suggested that when considering the hierarchy of a limit symbol, those bounding physical features that relate directly to the safety of navigation must have the highest priority.  As an example, within a port, a spoil ground limit symbol (N62 inferring physical obstructions) would take precedence over a restricted area limit such as N2.1, where entry may be restricted to certain classes of vessels for legislative reasons. (There may be better examples than this).  A secondary principle is also suggested, that a restricted area limit should generally take precedence over a non-restricted area limit.  An example would be entry prohibited limit (N2.2) would take precedence over a general maritime limit (N1.2).  At the other end of the spectrum are areas that may have no or very limited restrictions of a more administrative nature such as territorial seas, contiguous zones and harbour limits.  Such limits would be broken for all other limits with higher priority for portrayal on the paper chart.

Therefore, the portrayal of limits relating to the safety of the vessel (and crew and possibly its cargo?) and those having specific restrictions, should take precedence over other limits with less important restrictions that may be there to affect or assist navigation.  Many other limits will fall somewhere in between these extremes.  Various HOs may already have their own rules, but as a guide, the following examples are described in order to highlight some of the issues.  

HOs are driven by numerous standards, specifications, laws and regulations, and as an example, the IMO in referring to PSSAs requires all associated protective measures (in relation to the PSSA) to be identified on charts (M-4 B-437.6 a).  Similarly, where possible, the limits of routing measures should be charted (B-435.b), IMO Areas to be Avoided (ATBA) should be charted (B-435.7), etc.  In the world of hydrography, there will always be exceptions to any rule we make, so it is very difficult to prescribe hard and fast rules, or ‘must’ statements.  Adopting certain principles may be the better way to go for our charting specifications.  Such examples only reinforce the age old cartographer’s principle that the most dangerous feature to navigation should be symbolised in preference to less dangerous features.

Fortunately not too many limits and boundaries are coincident.  In some cases there may be conflicts with boundaries proclaimed by different government organisations or authorities.  These often only come to light when cartographers attempt to portray them on the chart for the first time.  Such conflicts may have to be referred back to the department responsible for the legislation for resolution before being charted.  Existing legislation may even have to be changed to remove anomalies in extreme cases, and it is usually the cartographer who finds these conflicts in the first instance.

The scale of the chart will often restrict what limits or boundaries can be clearly charted.  Smaller scale charts will by nature generally have fewer limits, at least inshore.  There will be examples where only the limit of the highest level of restrictions can be portrayed and the mariner is then referred to a chart note which in turn may refer to other nautical publications such as pilots, sailing directions or mariners’ handbooks.  In complex areas, some nations may wish to consider showing complex areas on the back of the chart or refer to other plans and maps prepared by the legislative authority.

The hierarchy of maritime limits is already implied in M-4.  B-213.2 (reviewed draft) states:


Meridians and parallels should be as unbroken as possible and names, legends and notes should be placed clear of them.  Where this is unavoidable, meridians and parallels may be broken, eg: for the title of the chart, names, symbols, small reefs, compass roses, notes, diagrams and tables.
B-436.2 states:

The table below is designed to cover existing problems. As an example, in number 8, where the boundary of a precautionary area coincides with that of an inshore traffic zone, the symbol to be used is a line of T-shaped dashes, with the stems of the Ts towards the inshore traffic zone.
In this example, the Inshore traffic zone (M14) is considered to be more important than a precautionary area (N2.1 symbol) and example 16, where IMO areas to be avoided (N14) are considered to be more important than most other areas.

B-437.2 d. describes ESSA and associated limits, which in turn refers to B-435, B-437, B-439 and B-449.  Various issues are raised in these sections relevant to this paper, but are mostly general in nature.

B-437.2 f. The Note provides advice (term used ‘should normally’) when a magenta limit coincides with green limit.  Note that B-439.6 on multi-feature lines, is yet ‘to be prepared’ and this paper may influence the way that particular section is written, if still required.

There are obviously other existing references in M-4 that imply hierarchy of symbols and an exhaustive search has not been made because of time limitations.

For complex areas, it is suggested that the use of magenta tint bands (of various widths and possibly strengths) may be used in conjunction with existing limits to emphasise limits of particular danger to navigation, or to help clarify a particularly complex area of the chart.  The use of this tint with a line symbol, greatly increases its visual affect on the paper chart and tends to draw attention to the feature that has been banded.  As an example, where the magenta tint may be considered, is for small areas where actual physical obstructions exist (bounded by N1.1) that need to be highlighted because of a particular hazard, or are near to a routing measure or do not stand out because of local chart clutter.  In fact a magenta tint band could be added to any restricted maritime limit to provide emphasis, if required, but must not be overused thus removing its importance or emphasis. However such tint bands should not be added without also considering symbol consistency, especially for national series of charts.

It is suggested that a further principle be adopted that the wider and/or stronger the tint band, the more important the limit, with magenta being adopted  as indicating a higher level of danger or restriction, than green tint bands, regardless of their width and/or strength.

In Australia we are now charting the limits of security regulated ports (CHRIS17 issue), following legal advice.  Often the limits of these zones correspond with actual port or harbour limits.  AU regards the restricted security regulated port limit has priority over existing charted port or port limits. AU has not produced a multi-feature line (an option in B-437.2 f. for example), but have applied combined text to the restricted limit (N2.1).  Examples of rules adopted by Australia for Security Regulated Port Limits are listed in Annex A to CSPCWG2-# paper, titled: ‘Depiction of Port Security Zones on paper charts’ (in anticipation of the CHRIS17 directive).

The introduction of tints of varying widths and strength of screening, as well as the introduction of greenscreens (B-437), has provided far more flexibility for the charting of coincident line symbols, by allowing various combinations of symbology and colour combinations.

At CSPCWG1 we examined a chart of the Great Barrier Reef with several sections of coincident limits.  The suggestions of the WG were applied and with the use of a 1mm wide magenta tint, this has greatly improved the portrayal of the designated shipping area (DSA) within the PSSA.  A copy of the published chart will be brought to CSPCWG2 (Aus 834).

KMS has asked for more guidance for charting International boundaries and National limits (B-440) particularly with Contiguous Zone, Territorial Sea and EEZ boundaries.  (These boundaries have been printed in green using INT 1 symbol styles on the Danish charts).  Green has possibly been adopted so that these particular boundaries are more easily distinguished from other magenta limits, including routing measures.  Currently both INT1 and M-4 fall short in not providing a symbol for the limit of the continental shelf (INT1 reference is N46), but it has its own object in S-57 (COSARE).  The S-57 Use of the Object Catalogue, section 11 describes the encoding of such areas in some detail, indicating their importance for charts.  The issue of reviewing missing INT1 symbols is in our work task E4.  Other members are encouraged to bring examples of boundaries or limits that have been charted or need to be charted, for which there is currently no precise symbol available in INT1 or provide complicated examples of hierarchical issues relating to this paper.

During the investigations carried out for this paper, an inconsistency was found with the wording of B-440 regarding the portrayal of international boundaries on land, in that guidance was provided for the text and the symbol in a location away from the actual symbol.  A recommendation has been provided as a guide to what could be done with the next staged review of B-400, moving such descriptions of text and symbols to always be with the actual symbol.  Many readers of M-4, will only reference a particular section, rather than read larger chunks of information and locating this information with the symbol seems to be more logical for specifications.  M-4 is generally not a specification you sit down and read cover to cover and it needs to be written for the most probable expected use.

Conclusions

Currently M-4 Part B provides little guidance for the portrayal of coincident line symbols for paper charts.  As part of this WGs review of B-400, we must address this shortfall within the specifications to help produce more consistent paper charts across the world.

Recommendations:

Suggested new principles for M-4:

1. For coincident boundaries and limits, the line symbol portraying the area which is considered to be potentially the most dangerous to navigation (usually bounding permanent physical obstructions) must have priority, with other limits being broken accordingly.  Combined legends may be added in situations where the depiction of a limit it is not clear. 
2. Subject to rule 1, restricted limits should have precedence over non-restrictive limits.  When a magenta and green restricted limit are coincident, the magenta restricted limit will have priority.

3. To clarify or emphasise limits, a tint band may be added using either magenta or green tint bands or various widths and strengths of tint.  Magenta tint bands should only be used for black or magenta limits and green tint bands should only be used with green limits.  In exceptional circumstances, green tint bands may be used with black limits.  Consecutive magenta and green limits must not be used in combination for a coincident limit.  Consistency in the use of tint bands across a national chart series should be maintained.
4. The wider and or stronger the tint band, the more important (restrictive) or more dangerous the feature being symbolised or bounded.

 5. All limits and boundaries on the main body of the paper chart must be portrayed in their true spatial location when this information is readily available (B-213.2 may require minor modification?).  (Naturally, information shown on source diagrams are not part of the main body of the chart).

6. Graticule lines on paper charts may be broken for limits and boundaries but only when coincident. 

7. When a limit is portrayed with a colour tint as well as a line symbol, the line symbol should be broken for co-incident limits, but the colour tint should continue along the appropriate side of the limit line. 

8. The coastline must not be broken for any maritime limit that is coincident (or partially coincident) with it.  When an inshore limit is coincident with the coastline, information describing this fact may be included in any associated chart note or associated nautical publication.

9. Legends on limits must be placed on the inside of the limit (within part of the area bounded by that limit). Legends should be placed so they read north up.  

Suggested amended section to B-440: 

10. Although this will probably be picked up in the future review of B-440, it is suggested that the following changes and additions be made (blue text indicating additions or changes) to the last section titled Symbols: General points:

Replace the title with: Line Symbol Guidance: 
In most cases land boundary symbols should be in black.  The symbols for boundaries and limits shown on water areas should be in a colour.  Examples of exceptions is when a limit bounds permanent physical obstructions (such as fast ice or an ice front, foul area, log pond, spoil ground, marine farm, fish trap area or area of tunny nets, wind or turbine farms, dredged area, area of wrecks, submerged coral, inadequately surveyed areas, areas under construction, landing for boats, gridiron, intertidal or submerged areas of groynes, causeways, ramps, slips or ruined structures, etc.) Examples may be omitted?  On charts where boundaries or limits have to be superimposed on magenta detail such as routeing measures, it is preferable to use a colour other than magenta should be used.  Green should be reserved for limits relating to conservation areas. 

And then the second last sentence to this section should be altered to:

Legends on limits must be placed on the inside of the limit (within part of the area bounded by that limit) (better wording perhaps).  In exceptional circumstances where clutter is a serious issue, text may be arrowed into the area concerned.  Text associated with limits and boundaries, should be placed so that it reads north up.  State names should preferably be in small sans serif capital letters. Wherever the cross symbol is used, the ‘horizontal’ line (ie. the section parallel with the limit) should be twice as long as the ‘vertical’ one. It is suggested that this last sentence should be removed from here and added within B-440.1 using ‘Country’ instead of ‘State’.
11. B440.1 suggested addition:

Country names should preferably be in small sans serif capital letters. Wherever the cross symbol is used, the ‘horizontal’ line (ie. the section parallel with the limit) should be twice as long as the ‘vertical’ one. 

Where to place these guiding principles: they could go with charting conventions in B-100, however it is considered that they would fit better in B-400.  B-440 is relevant, but a little specialised, referring to political and territorial boundaries in particular.  A new section after B-434 and before B-435 appears to be a logical location, but would require renumbering, something we want to avoid.  Wherever we decide to place such information (if adopted), it will need to be widely cross-referenced from many other sections of part B.

It is suggested that we remove the terms in B-440 for ‘boundary’ and ‘limit’ and locate these with B-120.3 with a relevant reference in B-440.

Justification and Impacts

Benefits: Provides guidance for other HOs when they come to portray various maritime limits, particularly those with sections that are coincident.  Reduces duplication of effort by various HOs and hopefully will provide more standardised paper chart and RNC products across the world;

Resource implications: As part of the ongoing review, no additional resources are required, however members of the CSPCWG are encouraged to take an active interest in this issue and provide input and examples of charts where particular complexities arise;

Working Groups. Entirely contained within CSPCWG’s remit but may have implications for the S-52 Presentation Library for ECDIS symbology (C&SMWG remit).  Unlikely to impact on S-57 ENCs, as the display issues are mostly handled by the S-52 PL. However any changes to M-4 numbering will influence both S-57 E3.1 Object Catalogue and the E4 Hydrographic Feature Data Dictionary;

Target completion date. To be included in the release of the revised B-400 by about early to mid 2006;

Priority: medium

Related activities: CHRIS17 directive regarding Port Security Zones may relate to any additions to B-400.

Action Required of CSPCWG

The CSPCWG is invited to:

1. consider the issues raised in this discussion paper;

2. approve a section within B-400 of M-4 outlining the principles of portraying coincident line symbols on paper charts, particularly maritime limits; 

3. consider similar sections for parts A and C of M-4, if required (low priority); and

4. draw attention to other HOs that cannot attend CSPCWG meetings, to this discussion paper via the IHO CSPCWG website.
Additional references:

Examples of Aus charts reviewed during the preparation of this paper.  Some of these will be brought to the CSPCWG2 meeting for further reference:

Aus 818 contains PSSA southern limit, MR high level restrictions, DSA, Military Exercise Area limit, IMO ATBA limits, Territorial Sea baselines, Territorial Sea limit, Contiguous Zone, port and pilotage limits.

Questions: co-incident limits with graticules lines, is AHO policy to offset limits (can’t be done for ENCs).  Green limits broken for magenta compass roses.  Example of hierarchy of DSA coincident with PSSA and DSA coincident with IMO ATBA. 

Aus 820 to 825 all NEs with various limits in colour proof edit Aug 05

Aus 834

AU CSPCWG2 Paper on hierarchy of maritime limits.
Page 1 of 7

