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Abstract: This work approaches the change in the strategic role of topographic charts in Brazil. At the systematic mapping of the territory, twenty four charts were considered of national security interest (1 confidential and 23 reserved). However, most of them can be obtained, nowadays, through the Web. This way, although the legal restrictions have not been revoked, they do not actually exist anymore. The main cause of this transformation, that is certainly not restricted to Brazil, is related to the lack of proportion between the speed of technological development and the incorporation of cartographic products and services in different governmental spheres. The easy ways of obtaining high resolution satellite images, entity positioning, elevation digital models, and vectorial cartographic bases represent the most important component of this strategic function alteration process of topographic charts.
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1
Introduction

The historical evolution of the procedures for the elaboration and reproduction of maps can be considered progressive in the last five centuries. At the end of the 20th century, however, Cartography received unprecedented stimuli, being a lot favored by the development of communications and computer science technologies.

For Peterson (1999), the origin of this dramatic change happened in the mid 1980's, when the improvement of the interface with the computer made its use be quickly spread about. Further advances in data storage systems (CD-ROM / DVD) and data distribution (World Wide Web), in the beginning of 1990, contributed for the second wave of cartographic development.

It is in this outstanding technological transformation context that this work is inserted. It analyses the change in the strategic role of topographic charts in Brazil from the relationship between the cartographic restrictions of the legislation and the present access facility to the reserved topographic charts.

The analysis of the historical evolution of Brazilian cartographic laws and of the practices of cartography institutes, much influenced by the growing offer of maps and satellite images on the Web, intends to contribute to the discussion about the main subject of the research: would the topographic charts be losing strategic importance for National Security?

2
The origins and importance of Brazilian cartography

The Commission of the General Chart of Brazil, established in the year of 1903, may be considered as the first enterprise of systematic character for the Brazilian terrestrial cartography. Hosted in Porto Alegre, in the south region of the country, it carried on the project presented in 1900 by the 3rd Section of General Staff of the Army.

The bonds between Cartography and Armed Forces, however, are much older. This relationship reflects the military, economic, and administrative interests of Portugal, chiefly in the colonial period and, later, during the empire. The French (16th and 18th centuries) and Dutch (17th century) invasions, the War on Paraguay (from 1864 to 1870) and the need of integration of a country of great territorial dimension, are factors that influenced very much the history of national security policies.

Brazil has a land of 8,514,876 square kilometers, divided in 26 states and the Federal District, which group the 5564 cities (smallest administrative unit). It makes border with ten countries of South America and corresponds to about 45% of the territorial area of the last. Approximately 35% of the territory is covered by the Amazon forest and, besides this, there are 125 cities which make border with neighboring countries, being 50 of them in the Amazonian region.

All of the Brazilian cities with the area totally or partially in the border strip, which is the area 150 km wide parallel to the national territory terrestrial borderline, are at present considered as special areas by Brazilian State. In them, there are restrictions as to public works of civil engineering, to the imparting of foreigners in rural property or companies, to concession of land and services, and to financial help from the federal government.

3
Characteristics of the Brazilian Cartographic System

Although the genesis of Brazilian cartography is not dissociable from the predominant Portuguese military needs of the periods of colonization and empire, its present structure is not only bound to the Army, but also to a civil administration organ. Today, its different organisms are concentrated in the Ministry of Defense and in the Ministry of Planning, Budget and Administration.

The Ministry of Defense (MD) – which replaced the General Staff of the Armed Forces in 1999 – has the constitutional attribution of controlling the aerosurvey in national territory. This activity is carried out through its Division of Cartography and Aerosurvey, which organizes and maintains the Record of Aerospace Survey of the National Territory (CLATEN), in which are recorded the aerosurveyed areas of the country. It is the duty of the Directory of Geographic Service (DSG), which is part of the organizational structure of the Brazilian Army, subordinated to the Ministry of Defense, the attribution of establishing the Technical Norms for the National Cartography, as regards to the 1:250,000 scales or larger.

The Brazilian Institute of Geography and Statistics (IBGE) – civil organ pertaining to the Ministry of Planning, Budget and Administration – has the legal attribution of establishing the Technical Norms for National Cartography for scales smaller than 1:250,000. To the National Commission of Cartography (CONCAR), an organ bound to the IBGE, belongs the competence to elaborate the Regulating Instructions of Technical Norms of National Terrestrial Cartography.

However, considering the administrative instability of this last organ, the concerns about Cartography have not been constant along time for the Brazilian administrators. As it can be observed in Table 1, although a Commission of Cartography (COCAR) was created in 1967 to determine the directives and bases for Brazilian Cartography, it was extinguished in 1990. Recreated in 1994 with the denomination of National Commission of Cartography (CONCAR), it was deactivated in 1999, to be recreated in the following year, in 2000.

Even if one could argue that the eventual problems of administrative order pleaded for the extinction of the CONCAR have not diminished the needs nor the efforts whatsoever of military and civil sectors connected to the systematic mapping of the country, it is certainly possible to ponder that the administrative inconstancy of this civil organ has impaired the progression of activities connected to cartography.

	Law/Decree
	Date
	Goal

	no no.
	05/10/2000
	Reactivation of CONCAR, in the Ministry of Planning, Budget and Administration

	
	1999
	Deactivation of CONCAR (extinction from the Ministry of Planning and Budget)

	no no.
	06/21/1994
	Creation of the National Commission of Cartography - CONCAR

	
	1990
	Extinction of COCAR

	89,817
	06/20/1984
	Determination of regulating instructions for the Technical Norms of National Cartography

	243
	02/28/1967
	Establishing directives and bases of the Brazilian Cartography. Creates the Commission of Cartography (COCAR), included in the organization of the Brazilian Institute of Geography and Statistics Foundation

	9,210
	04/29/1946
	Establishing norms to render the Brazilian Cartography uniform and to systematize the activities of federal public administration entities

	
	1938
	Creation of the Brazilian Institute of Geography and Statistics – IBGE

	
	1903
	Creation of the Commission of the General Chart of Brazil


Table 1: Relevant facts of the cartographic legislation of Brazil

It is noticed, in Table 1, that the first act of juridical organization of the National Cartographic System occurred by decree number 9,210, in the year of 1946. Its goal was to settle norms to render cartography uniform and to systematize the acting of federal administration entities of the mapping area. According to CONCAR (2007), this decree reflected the postwar circumstances, for the maps were still treated as military equipment. 

4
The secrecy of topographic charts

The Brazilian legislation in effect, which deals with the ranking of charts as regards to secrecy, is based on:

· Law Decree no. 1,177 of June 21st,1971;
· Decree no. 2,278 of July 17th, 1997 (Aerosurvey Activity Regulation AAR – which regulates the Law Decree no. 1,177);
· Technical Regulation (Portaria) no. 0637, SL-6/FA-61 of March 5th, 1998, which approves of the Regulatory Instructions of Aerosurvey in National territory.
Although it was revoked by Technical Regulation no. 0637, the process of chart classification was initially regulated by Technical Regulation no. 4,172/FA-51 of December 3rd, 1980. It anticipated the classification of aerosurvey products as “confidential” and “reserved”, determined according to the following factors:
· Representation form of plant of secret character;
· Scale;

· Kind of product;

· Geographic location in respect to the border strip.

According to Technical Regulation no. 4,172, were to be classified as confidential, plans and planimetric charts that indicated:
· Important Plants for National Security (IINS), by names, symbols or details, when realized in scales larger or equal to 1/50,000;

· Important Plants for National Security (IINS), by names, symbols or details, when realized in scales larger or equal to 1/100,000, when belonging to the border strip;

· The originals of geophysical aerosurvey.

Were to be classified at a lower degree of secrecy, named reserved, the charts with the same criteria, but which indicated Important Plants (II), a category of lower strategic expression.

Nowadays, according to the established by article 45 in Technical Regulation 0637, “the product resulting from aerosurvey that indentifies, names and represents plants that must have their secrecy preserved, will be classified as confidential”. This means that the present legislation has preserved the confidential secrecy degree, but has eliminated the reserved degree, what indicates somehow an update, but also a simplification of the classification process.
It is important to consider that from the twenty three reserved topographic charts (1/50,000), defined by the Ministry of Defense based on Technical Regulation no. 4,172, twenty two can be presently obtained through the Web, in various formats (dgn, pdf or tif). The secret topographic chart, in scale 1/25,000, can also be obtained in the pdf format.
Another aspect that stands out is the fact that, though being anticipated in legislation, no topographic charts of the border strip has any degree of secrecy. They are not in the list of secret charts of IBGE, and so they are not framed neither by the present legislation nor by the older, which determined confidential or reserved documents.

Nevertheless, this question of border did lose strategic importance. The recently installed Protection System of the Amazon (SIPAM) denotes the extent of the problem and the value the militaries attribute to the border control and to the data production and update about the region. So, the magnitude distinction, between the present need for border watch and the restriction to the cartographic documents that represent it, seems clear.
5
Considerations about the strategic function of maps
The main inquiry of this research is about the importance loss of the strategic function of topographic charts. Although this fact is evident, in Brazil, for the topographic charts once considered of restricted circulation are now available at the Brazilian Institute of  Geography and Statistics Web page, its causes are less clear. Still, they seem to denote the occurrence of external and integrated circumstances, of which the reach extrapolates the national limits.
In this work, it has been considered that the main reason for the diminishing of the strategic importance of maps is the international context of technological development, related to two main components: the present scenario of map dissemination through the web and the space information production systems.
5.1
Maps and Web

The main aspect approached here is the relation between the increase on map availability and the diminishing of its strategic role. The assumption, inherent to its meaning, is that any strategic information is to be made public with the restrictions in respect to its importance, to specific and reduced groups of people. So, the increase in the quantity of maps and their unrestricted transmitting reduce their strategic relevance, be it under the military, economic or administrative point of view.
In a historical perspective, it is possible to consider that this process is due to the evolution of cartography itself, particularly after the second half of the 15th century. It is believed that its origin can be associated to the development of the means of map elaboration that, after a long period of stagnancy in the Middle Ages, were pushed forward by an integrated group of factors, as the rediscovery of the work of Ptolemy, the invention of the press and the great discoveries.
With the movable type printing system, the maps stopped being copied manually and unitarily. This way, they soon lost the status of a rare and luxurious product, before exclusive of kings, nobles, navigation companies and certain universities. The importance of maps for the commercial and strategic activities, in addition to the popular interest about this “new” form of terrestrial surface representation, amplified very much the production, circulation and diversification of the kinds of maps, increasing the number of companies and professionals dedicated to their elaboration (Raiz, 1969).
These historical circumstances hold great resemblance to the present context, marked by the impact of the Internet in Cartography. Although there are particularities that show very specific singularities, it is reasonable to ponder that these are a product of the growing levels of sophistication in the process of production and dissemination of maps.
According to Peterson (1999), the World Wide Web has become, in a short period, one of the biggest communications media, and the maps one of its most important components. Its impact in Cartography, from the productivity point of view, can already be considered bigger than that of the press of Gutenberg. A more recent research by the author denotes that the world estimate of map consulting through the Web was over 20 million maps per day (Peterson, 2003). A present evaluation points to a total amount close to 100 million maps transmitted daily through the Internet.
Distinct systems, as MapQuest, Google Map, Google Earth, Digital Chart of the World, Shuttle Radar Topography Mission (SRTM), World Wind, and Global Land Cover Facility (GLCF) exemplify the diversity of the kinds of data available on the Web.

This group of elements points to an extraordinary expansion of the number of users of space data. However, this popularization can generate, in its extreme limit, three negative aspects for Cartography: 1) conflict for the change of paradigm of the strategic function of the map; 2) creation of the myth about the map potential, based on the unlimited powers of technological development; 3) the false sensation that the users do not need the mediation of specialists anymore.
The vertiginous increase in the map offer and the ways of access – materialized chiefly through the Web and cell phones – contributes definitively for the transformation of the importance of maps. In these two entrepreneurial segments, the maps are not treated as secret documents, for they assume the characteristics of a service, product or merchandise offered by the corporations. These supply the functionalities of the map – as, for instance, road route maps – in exchange to the increase in the number of visitors of their Web pages, which is reverted in the raising of prices paid by advertisers and sponsors.
It is important to put in relief that this phenomenon of exponential increase of information availability, however, is not restricted to Cartography. Countless segments have suffered a similar impact, as the circulation and access to records, books, and newspapers, among others. Nevertheless, none of them has or has had a relation so close, along history, to the conquering and maintenance of national territories.
On the aspect of national security, one may consider that the maps have lost their strategic importance due to the improvement of armaments. Static terrestrial targets, represented by the maps, have lost part of their relevance due to the growing tactical importance of moving and aerial elements. If topography was a fundamental element in classical wars – of slow progression on land – for Infantry advance, Artillery positioning and Cavalry moving; the present day combat systems, made of missiles and antiaircraft artillery, require much more than the location of static elements, but the detection capacity for moving targets, through infrared sensors, laser, and radar, among others.
On the other hand, it is also feasible to imagine that there is a previous censorship on the maps and satellite images exhibited through the Web, made from criteria such as location, scale and resolution. The requisition to blur the satellite images of strategic locations, of Google Earth, made by Australia, South Korea, India, Russia and Thailand, for instance, is a clear display of the delicacy of the question. It is also and evidence of the incompatibility of interests between governments and companies. A contrary argument to these solicitations is that the difference in the focus would cause the contrary effect, that it would call the attention of the user about the existence of some important plant at that site.
The second negative aspect of the fast expansion of the number of maps is the possibility of attributing a magic aura to maps and technologies that produce them. The mythifying of the unlimited power of maps contributes to minimize the comprehension of their historical role, of the complexity of data integration between various systems that make up the transmitting of maps through the Web and also of the importance of theoretical development of Cartography.
From this point of view, Meng states that “the theoretical development of cartography and its methods is much below its technological evolution. Today, the making and use activities of maps tend to be more oriented by techniques and cartographic products have become more functional. Instead of following the motto ‘today’s theory is the key for tomorrow’s practice’, cartographers have been employing most of their efforts in learning the last and volatile technologies, as if being up-to-date with technological developments were the only choice that could protect them from the professional failure in an extremely competitive society” (Meng, 2003: 8).
It is fundamental to stand out that the dissemination of cartographic products and methodologies is a very positive fact, because space knowledge should not be considered as a privilege of any category whatsoever. However, there resides a potential problem – the third negative aspect in the accelerated expansion of maps – that this plenteous availability and facility of use can be misinterpreted as a diminishing of the importance of the cartographer.
This simplicity of access and consultation, however, does not make of their practitioners capable in the specificities of Cartography and it is not possible either to suppose the continuity of technological development without the participation of its specialists. Even if the degree of sophistication of interfaces has turned the use and access to maps more elementary, expanding the number of users, its production process has become more and more refined, demanding a great number of specific routines and procedures.
It is worth saying that, for Schrage (1998), contrary to what is common sense, the Internet has brought a revolution in relationships and not in information. The interpretation is that the fact that users use more maps and services derived from them does not mean that the space information has transformed itself, but that new procedures or habits of space location were incorporated. 
5.2
Space information production systems

A very important element which interferes in the strategic value of maps is the technological development of artificial satellites, chiefly the Positioning and Remote Sensing Systems. The easy ways of obtaining coordinates (UTM or Latitude/Longitude) and high resolution images is unprecedented in history and, for this reason, contributes for the reduction of the strategic function of maps.
With the signal of the Global Positioning Systems (GPS), the Glonass and, in the future, of the Galileo, it is possible to obtain coordinates of desired points with good precision and great speed. The resulting systems, developed for terrestrial survey, are uncountable, attending to various needs of exactness and financial possibilities.
The perspectives of Remote Sensing satellites are also very auspicious. The launching of Ikonos II, in 1999, can be considered a landmark, for besides providing a resolution of down to 1 meter, it was the first commercial high resolution satellite. The launching of QuickBird 2, in 2001, consolidated this type of private investment, offering the users images of space resolution down to 61 centimeters. 
Considering that georeferenciating satellite images and overlaying the points, lines and polygons – obtained in the GPS – in the images is an elementary procedure and requires low technical skills, it is possible to evaluate that the map is not anymore, for sometime now, the only location and space orientation source.
The integration of large groups of data is another very significant fact. The expression mash-up, used by some segments, defines a Web page or application that combines contents of more than one source. Originary from the musical sphere, it denominates the process of mixture of distinct songs, an amalgam or fusion of well established lyrics and rhythms. It is related to the work of Disk Jockeys (DJs), who mix two or more known musical hits to create new sounds at the dances. On the Web, it represents a page that integrates distributed resources, in other words, information from distinct sources, maintained and updated by different institutions, which may contain maps, satellites, digital elevation models, among others.
Another relevant aspect is the production of orthophotos. Since the restitution of information contained in aerial photographs and in satellite images is a very specialized and expensive activity, which has a relatively low productivity, the production of orthophotos has been having a lot of use, chiefly in urban areas and in large scales. This way, it would also be pertinent to ask if it would be occurring a replacement process of the maps by satellite images, because of the facility of interpretation and richness of details of the high resolution images. Would the diminishing of the strategic role of maps and the rising of these images be inversely proportional?
It is certain that there are many space operations that require vectorial data, in other words, the feature restitution of images, because countless procedures are not possible in the raster format. However, the use of images is growing at a speed so high that, somehow, it contributed to diminish the importance of the map as a strategic document.

Given the right proportions, these evidences would be in disaccord with Wood’s (2005) proposal. Though in a different context, this author defends the idea that the essence of Cartography has not changed with the amplification and diversification of the ways of using maps. Cartography would still be supreme, because its history is longer and stronger than the technologies developed to instrument it. The Geographic Information Systems (GIS), the Digital Terrain Models (DTM), the Data Base Managing Systems (DBMS), among others, contribute much more to strengthen it than to diminish its influence, because they use or are associated with the cartographic representations.
Although Wood’s argumentation is solid and consistent, one may believe that the origin of the divergences is the production and integration of new ways of location and positioning, distinct from the classical Cartography. In this technological development context, the transformations and easy ways of production and visualization of georeferenced images gain and extraordinary importance.
6
Final considerations

This work has approached the change in the strategic role of topographic charts in Brazil, based on cartographic restrictions of the legislation and the present facility of access to reserved topographic charts.

The map, once considered military equipment in Brazil – influenced by the postwar context (1946) – has countless and distinct functions, beyond the ones employed in the caserne. The present diminishing of the strategic role of topographic charts in Brazil has become evident, for from the twenty four charts considered of national security interest, in the decade of 1980, twenty three can be obtained through the Web.

However, there are still legal restrictions to obtain these cartographic documents, for the legislation has not been updated. The technological development in Cartography, this way, influences directly the respective laws and norms, increasing the needs for the revision of their contents.
Today, the law restricts, but the user can obtain reserved maps freely. For this reason, it is considered that the lack of proportion between the speed of technological development and the incorporation of cartographic products and services, in different governmental spheres, is the major factor of this process.

The traditional control over the aerosurveys in Brazilian territory, made by the Ministry of Defense, may seem anachronistic in the next decades in case the successive increase of space resolution of the satellite images keeps the present progression. Although it is still the most important means of elaborating topographic charts, aerophotogrammetric survey is no longer the main, for it began to compete with high resolution satellite images.
It is understood that the main cause of this transformation is the facility to obtain and exchange high resolution satellite images, coordinates of relevant entities, digital elevation models and vectorial cartographic bases. Added to the integration potential of space data mash-ups, they constitute the most important components of this strategic function alteration process of topographic charts.
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