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Introduction: binomial designation and site location

Alike traditional atlas indexes and gazetteers, toponymic datafiles (or databases) are normally structured as software tables. This simple data model presents, for each unique place-name entry line, a double binomial of: name designation {generic, specific} according to usual, logic nomenclatures in philosophy, sciences, and languages; and site location {latitude, longitude} in the numeral form of absolute coordinates at its cartographic ‘centroid’, also a virtual place on the map to anchor information. It is still recognized as the easiest way to put the place-name designations and locators in digital form, in conceptual, logical and practical data models of a computer database memory.

Designation is quite similar of a personal name {surname, first name} or noun-adjective phrase. The generic designates the geographical feature or entity in the official language(s) spoken in the country or by the map editor-publisher, as currently used there; a kind of ‘family name’ of that feature type or sub-class. The specific is thus the ‘proper name’ of any particular place, feature or entity that is located at the right point of these coordinates. Many specifics were for centuries, and are sometimes still, composed of geographically or geomorphologically descriptive aspect of the place or of one of its quality or usage (e.g., -ford). But since three centuries, in many countries and cultures, commemorative and personal names became very common as toponyms, then without any geographical meaning. In many paper atlases, the coordinates are just the identification figures {alphabetical letter, sequential number} of the square in which the place name is located within the graphical grid overprinted on the map. The coordinates serve also for name label placing on the map (or on screen display, when computerized).

In most occasions, so depending of the cartographic symbols in use, the writing on the map of the specific suffices, at least for very general features and entities (e.g., rivers, streets). This point location technique has relatively little respect to the entity ‘footprint’ (or coverage or extent), save in any case where there are official boundaries of well-defined and determined political or administrative units (or territorial jurisdictions). This significant representative problem of links between the coverage and limits of features and their place names is still unsolved in practical forms.

Official gazetteer standardization

In the context of toponymy and gazetteers, standardization for multiple official users raises theoretical or methodological concerns, or challenges, in at least five aspects: administrative, linguistic and semantic, geographic, cartographic (representation), and computer science. Gazetteer producers’ standards and rules of edition are said to have been determined by tradition and the norms and rules of the ‘client’, may it be the official or national (and in many countries, still military today) mapping and cadastral agencies (NMCA) responsible to establish geospatial (then toponymic) data infrastructure (NGDI).

According to the rationale of official (i.e. administrative or postal, more than political only) and technological standardization of toponymy, one pretends that this simple positivistic binomial nomenclature is the most universal common case, then ideal form, for general convenient use, and also that it is well-suited for geospatial database models (computer tabular memory, not transactional computing). But reality is rarely as such simple, anyway, since there are many circumstances that raise complex difficulties that confront different kind of users of toponyms and gazetteers, which are certainly not appropriate for many usages of those kinds of data.

Thus, to address this complexity, minimal database standardization appeared as a necessity, but also, that created new problems, challenges, or opportunities. Some looked to be divergent or personally determined, at will, as for historical or social science research; or appeared with popular new technologies, as for: map-making, information retrieval, georeferencing, geoparsing, strategic planning and terrain operations, etc. Problems for gazetteer users are not provoked, strictly said, but amplified by new information technologies and even knowledge discovery techniques. They impose a triple constraint, due to tabular gazetteer standards, with respect to unique entry administrative standards, and name placing as automatically fixed at centroid position, without respect to the entity spatial coverage, extent, footprint and limits.

In effect, exclusivity of name entry considers all other names as variants (if at least doing so), whatever their intrinsic value in terms of geospatial information, knowledge, and use.

Gazetteer users

Functional or specialized users of such database-type gazetteers may be classified into four main groups with regard to their needs and task orientation:

- there are cartographers replacing toponyms at their right significant location on (2D, 3D) maps conveniently with their entity footprint or geometry (representational data structure); 

- individual users consulting or browsing the gazetteer list for spotting places that are named on the map;

- most generally, people who hence requests information while looking at an area on a map to complement by the means of those place names (not just location, but geospatial organisation, neighbor relations, meaning, language, history);

- and official/public managers who control any place within their territorial jurisdiction and authorize the adoption of unique official toponyms for any identified place or feature.

If the two former groups may be called ‘graphical users’, the latter ones are rather ‘literary users’. Middle ones are understood as individual ‘trivial users’, even if they are reaching toponymic or geospatial information on duty (as the military and rescue) or professionally (as humanitarians or reporters); whereas, the extreme groups of cartographers (and map publishers) and public managers or even politicians are identified as the ‘official users’. These ones have technical or political authority to impose their views about the composition of complete national geospatial data infrastructures, what comprise official gazetteers, which serve as mandatory references for governmental institutions and commercial distributors as well, even on the Internet for instance.

Since they also have the money and resources for collecting an inventory of places and their names, while surveying, charting, cadastring, and mapping their national territory, they are then together the primer source of toponymic standards that deserve their State goals. Following the double-binomial frame, the second standard appearing as the best desirable scheme would be the land control rule: “one place equals one name, vice versa”. 

Very justifiable and useful for cartographers and some official users, those two fundamental standards impose constraints and reduce the information content at its minimal expression for most literary users. In particular, the third group of people searching for information and to use it in literary form, as writing a text, are not well-deserved by binomial gazetteers that give no indication of: pronunciation, etymology and meaning of the roots, conceptual coverage of the generic term in the context, epoch of appearance, geographical footprint or extension when it is not expressed geometrically on the map, relationships between the generic and the specific when complex, linguistic or historical inflections or variants occur, if any, and grammatical characteristics where applicable to toponyms.

Geospatial information – some usage problems

Designation binomial order was imposed by grammar and culture particularly in most indo-european languages. But in English and many other languages, grammar demands to reverse this order, as the specific of a place comes usually before the generic (like a Western-style personal name), or it serves as a genitive or an adjective that qualifies the generic. Contradictory examples are many, somewhere expressing differences between the British Islands and the New World, for instance: River Thames vs. Hudson River. More complicated cases abound in French and other languages, even while respecting the binomial order. Literary users are yet very poorly satisfied because the data structure of most gazetteers presents nothing for taking into account grammatical gender and number and appropriate articles or prepositions, genitive or dative cases, ellipses (for both generics and specifics). Such normative and minimal base of rules and references, if used as sole source of information, should not be useful repositories for searching, nor for text analysis.

About geographical information, frustrations grow also against simplistic standards established for both technological (computer) and administrative reasons, because there is no respect for the “ontological structure” of the generic features and entities, and some relational or functional hierarchy going from the general landforms to particular sites. Common small- and mid-scale geomorphologic features or cultural entities as mountains, lakes, States, or airports are quite universally comprehensible, but most large scale generics are locally identified, called in particular language/dialect, and sometime unique; then, they are difficult to interpret from other context or to translate directly into another language. Without long descriptive, circumstantial periphrases stated in accessory files, the meaning and the conceptual or functional extension of these generics will remain obscure for inadvertent or foreign literary users.

For analysis purposes of land management, defence, intelligence, security, and even many other, governmental users of any kinds can hardly be satisfied with present unique names having a standardized, administratively correct, rigid spelling. Should also be valuable: vernacular, minority, or exogenous names, linguistic or historical variants, spatial or cultural historic displacements of named entity coverage or limits, linguistic evolution of geographical feature identification, false or peculiar generic that does not concord with the present feature, nicknames, geospatial term included in specific, absolute generic without a complementary specific… Agents may need them all.

For cartographers who conceive and prepare maps, similar difficulties spring when some local term for a special geomorphologic or complex feature appears so particular that its generic does not seem possible to classify or even to ‘translate’ in plain language. When its generic concept is incorporated into the specific place name of the geographical feature, it contains much informative clues that are pertinent with the geographical, sociological, and historical situation; but, always, this need to be validated by experts, like linguists.

Geospatial ontology against ambiguity

In this sense, a new standard for generics should at least make the difference between a closed-class group of generic terms, identical in most languages among geographers, and an opened-class of feature and entity names as peculiar or complex generic terms with little diffusion, proper to the local language and part of land, and described in a fashion that would ease translation at length. 
Such a description would correspond to some geographical “ontological structure” of the generic features and entities, explicitly showing the subdivisions, characteristics, qualities, and relationships of any one among the same system (hydrography, mountain chains, road networks), like the detailed cartographic legends on current official maps did. Indication for convenient graphical representation of opened-class generics (if not just placing the full name on the map) is mandatory to display them, over all when they are not geometrical, since symbols or pictograms would not be interesting for a unique occurrence, or so. Simplification is not a solution for better information in such circumstance.

But be cautious. Both unique entry gazetteers and expanded ‘ontology-like’ databases are subject to the difficult problem of ambiguity, to be reduced by expert or by computer software program. Ambiguity, graphical or literary or geographical or semantic, may come from redundancy, inconsistency, homonym or synonym, duplicates, errors, too short declarative statement, simplification of complex situation, coverage or status represented by symbol, to say nothing about misleading interpretation or translation.

To disambiguate toponymic information, both terminology and technology innovations are considered after geospatial intelligence experimentation, from a non-administrative point of view. To reform or extent database conceptual models and rules, a good way to consider is to develop more ‘intelligent’ transactional and representational functions, which would be adaptable to the semantic information inscribed into the toponyms, for multiple usages coherent with their evolution, intension and extension. For instance, software devices for visualisation may certainly help to interrogate the evolution of place name specifics appearing and being replaced in a certain geographical area, and the changes in their footprints and limits of their generic feature or entity. Gazetteer databases should be structured accordingly to functionalities dedicated to carto-visualisation and geospatial information retrieval.

Thus, there is surely an interest to improve gazetteers with the development of Geo-Semantic Web capabilities to enhance geospatial queries and toponymic knowledge extraction. On another hand, to resolve semantic ambiguity by technological means implies the problem of interoperability among computer systems, software programs, datafile format, metadata, query languages, natural languages from different countries, etc. Thus, back to the basic problem, the most common reply to the lack of interoperability, if not developing new standards, remains simplification as a common denominator!

Military context to use toponyms for situation awareness

Within the context of the Revolution of the Military Affairs (RMA) taking place among most democratic States’ armies since the mid-90’s, the main strategic, operational and tactical interests of military geography (MG) concern both conceptual and practical ‘situation awareness’ (SA) on an evolving theatre of operations, whatever they are. A situation, textually the “action that occurs on that site, there”, is generally defined as the particular manner that the actual position of an object, a person, or a place is characterized in a certain local space (its site) in relation to circumstances, state, conditions, and constraints around it. The situation on a site changes with the perception, the intents, and the actions of the groups of persons who behave there. Among the primary pieces of information requested about a conflicting situation is certainly the name of that site and how it may inform the conditions of conflict.

It was the same concern about the cognizance of the terrain that lead, in all sovereign countries, the army engineers to institutionalize the surveying, charting and mapping activities in an autonomous agency, which remains military in many nations, again today. Even when this was withheld as secret information, national cartography and public management of the territory were greatly determined by the structure of military cartography. At the turn of the millennium, both civilian and military authorities request far more than the unique entry toponymic model in order to get SA and geospatial intelligence (GeoINT).

This widely adopted SA concept, with its prime geospatial acceptation of ‘situation’, expresses among others the new formal military doctrine for the Command and Control (C2). That is a dramatic doctrinal change in scope from the mighty superiority in physical occupation of the battlefield for the direct control of adversary forces, toward the quest for supremacy in information, intelligence, reconnaissance, and knowledge about the conflicting behaviours of various belligerents on the terrain. Whatever the operation would be war, peacemaking, interposition, counter-terrorism or assistance for relieving victims of natural disaster, both the Command and the troops need to know more and to learn better about a certain place and geospatial situation than just its superficial topographical and morphological aspects. They need to get more information than what is commonly extracted from accurate surveying measurements, map display and visualisation, methods for terrain analysis or simulation. Even strictly levied with performing advanced instruments or precisely captured from the air or the space, geospatial data missed a lot of pertinent information on the human aspects (political, cultural, linguistic, etc.) for situation assessment. Best cartographic methods to display the geospatial information, for reflective visualisation, terrain analysis, and simulation, have not yet resolved all difficulties in representing those human intelligence aspects of the reality on the terrain (or HUMINT). Only about toponyms, there are still problems with: writing and spelling place names, their placement and generalization on the map at different scales, their coverage over unbounded lands, the identification naming (or labeling) of abstract objectives, temporary operation perimeters, and mobile units or targets… The digital mapping layers in Geographical Information Systems (GIS) may help to a certain level, but it causes also new difficulties related to both more complex display capabilities and database structure constraints.
In this new context, with the help of highly improved technologies of information and communication to support C2’s mission, the more complex doctrine devoted to SA is now known as C4ISR, for: Command, Control, Computer, Communication, Intelligence, Surveillance, and Reconnaissance. By the way, knowledge, communication, and information about the conflicting situation on the terrain are no more just to feed C2 for making decision and transmitting orders. Indeed, RMA promotes for the military profession the profile of the ‘smart warrior’, who acts in a collaborative and interoperable information environment. This technological soldier, more than just an on-line sensor or computer agent, is engaged in decoding and interpreting the menace in conflict situation and to report to the Commander. Minimal data cannot help.

For performing such that way, one must fulfill quickly toponymic clues as deciphering street names or sharply identifying the effective limits of a specific feature, along with adaptation of geographic and cartographic information received on-line. That can make the difference in SA, to make decision and take action at the good place for the good reasons vis-à-vis other belligerents. In military missions abroad, readability of place-name meaning is essential but it vanished with direct translation or transliteration from local languages without respect to important grammatical aspects that are just absent of traditional gazetteer tables. Obviously, the concern is not just the often mentioned example of a military engagement done upon the wrong village due to confusion in translated or transliterated place-name spelling or pronunciation. Is there information in a toponym that may provide some knowledge on the description of the place with higher value (e.g., -burgh and -pol stand for ‘defensive hill’), about its history, or revealing some arguments for belligerents involved in the conflict? Effectively, even while using the same name for a contested place, the symbolic significance of the toponym can be at the opposite for another party. There is a key to understand the meaning of bellicose discourse that structures an emergent conflict.

Understanding the conflicting sense of place

Now, both the Commander, staff and personnel must have access to significant information about what is really going on to get a ‘deep’ and shared comprehension of the local situation. Anyone must understand the roots, foundations, justifications, motives, rationales, and concerns, and their evolution as well. To get some situation awareness necessitates the comprehensive and evolving picture of the geospatial positions and postures, intents and wills, and orientations locally adopted by the various groups of belligerents in their stations and motions. And, importantly enough, one must consider also local civilians, authorities, third parts, neutral groups, humanitarians, etc. In a local conflict, all is about their differences in the ‘sense of place’ that the co-present involved groups feel about a contested area where they have forged their identities, managed their landscape and induced their behaviour, so determined their actions. In abroad theatre of operations, where various peoples use foreign languages, both generic features and specific proper names of places correspond to subtlety discrepancies in geospatial referents, then useful meanings, among other aspects like limits and landmarks. Interpretation of conflicting discourses and representations, most importantly arguments referring to the relationships to the land, leads to comprehend the behaviours of parties over that place, whose may be modelled as multiple/complex geospatial ontologies and maps.

That is the reason why better, sensitive, well-structured documentation on toponymy is needed as an essential channel to grasp some of the meanings, references, and values that are attached to particular places of conflicting interest by many generations of inhabitants who identify themselves as parts and owners of these pieces of land. Of course, not any place name composes a local significant meaning that expresses social or cultural values to interpret the sense of that place, neither describing the site within the landscape in a useful way. Nevertheless, the interest is real to get that sense when it is inscribed in such a toponym. But it should be profitable (for both military and civilian applications) to develop well-structured databases to capture, compute, and give access to a comprehensive information on significant toponyms, including misleading, devious sense or recognized as erroneous. Presently, international normalization of place names pronunciation and writing in Latin alphabet, plus data structures of gazetteer in simply double-entry table format, do not permit to grasp the linguistic structures and proper geospatial meanings that often are found in most place names.
Conclusion

For military or humanitarian awareness and preparedness before intervention, toponymy has more to offer than identification and location of places and territorial limits. It is seen as an improved methodological instrument, in conjunction with cartography and ontology, for linguistic and geographical knowledge representation dedicated to access, management, comprehension, and even decision-making about operations on the terrain. Challenge is to explore the structures for a convenient access to that linguistic and geospatial knowledge.

Military Forces, as users of toponyms among many other geospatial sources of information and knowledge, are not just an administrative-type user as any else State organisation. They are also cartographic and information retrieval users for geospatial intelligence (GeoINT). Their interest cannot be restricted to exact writing in an official standard graphic fashion, although there is a real concern for geospatial representation, on maps for instance.
The C2 can be satisfied for position retrieval of a place named after a certain spelling, just looking at the atlas index or the database gazetteer, which are tabular alphabetical lists. The problems of official multi-lingual standardization are here not different than civilian ones. What was presented and briefly discussed here are the scopes of military and security interests of that peculiar group of professional users of toponymy and toponymic representations (maps, gazetteers, databases, documents, visualisation) in order to lead effectively rapid and comprehensive actions on the terrain. One can discuss the advantages of the standardization and official recognition of place names, but also, one must identify and handle the toponymic problems as they present and will continue to flourish through the globalized world of reality. The challenge is, more than ever, to understand the deep reasons and the evolution of the concerns, preoccupations, wills, and orientations on which are based the belligerents’ actions upon the terrain. For this, among other means to get geospatial sources of knowledge, toponyms provide the ‘sense of place’. May maps help!

