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Abstract：Nowadays map symbols, not merely including symbols, should be regarded as a special language, i.e. the cartographic language. With the help of the cartographic language, people are able to get more pragmatic spatial information from the map, and transmit geospatial information more vividly and accurately. In this paper, the author classifies the modern cartographic language as three types: visual symbols, auditory symbols and tactual symbols. In addition, the paper also discusses the essential and composition laws of the modern cartographic language, namely visual variable, auditory variable and tactual variable.
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1 Introduction
The development of map symbol theories is closely related with the development of human spatial recognition and abstraction abilities, and that of science and technology. When paper is used as the main carrier of maps, map symbols printed on paper are usually regarded as graphic symbols. With the technologies of visualization, multimedia, and virtual reality applied in maps, many new kinds of maps appear such as electronic maps, multimedia maps, and three-dimensional maps and so on. These new type maps have various ways to transmit and cognize geospatial information. For example, besides graphic symbols, they also use auditory media including sound and music; visual media such as cartoon and video; tactual media and even the mixed media combined by the three types mentioned above .As a result, the meaning of map symbols has been widely enlarged. In this paper, to study map symbols from the linguistic angle is suggested as a means to further the research of map symbols.

2 The Development of Modern Cartographic Language

Modern cartographic language has gone through several changes, from the pictographic symbols to abstract symbols (or graphic symbols), and then to the present cartographic linguistic symbols. Traditional maps usually use graphic symbols to transmit information, and these graphic symbols are thus called map symbols. With the application of new technologies in maps, the means of transmitting geospatial information have increased, not only including graphic symbols, also videos, cartoons, and sound, etc. Modern cartographic language, just like human language, also has the functions of “writing”, and “reading”. The writing function means to represent an object on the map with some geospatial information carrier. The reading function refers to that map readers try to attain the spatial information by identifying the geospatial information carrier on the map. Thus through writing and reading increases the interaction between maps and users, making maps more “active”. Obviously, it is inaccurate now to summarize all the new media solely as map symbols. Instead, the new ways of transmitting and cognizing geospatial information are defined as cartographic language.

3 Forms of Modern Cartographic Language

While traditional map symbols only arouse visual stimulations, modern map, such as electronic maps, multimedia maps and three-dimensional maps, stimulate all-round sensations so that people can get geospatial information in a more vivid and accurate way. For example the tridimensional map makes it easier to understand the contour. In summary, modern cartographic language has various forms of expression which can be classified as three types: visual symbols, auditory symbols and tactual symbols, shown in diagram 1. 


Diagram 1. Forms of modern cartographic language

3.1 Visual symbols

Visual symbols mean that geospatial information is accessed through sight. As the 60 percent of the information is accessed by eyes, visual symbols are the commonest in the cartographic language. The visual symbols can be subdivided into static symbols and dynamic symbols. The static symbols, mainly referring to graphic symbols and text symbols use shapes and colors and other static visual variables to transmit information. And static symbols are often applied to paper maps as shown in figure 1. 
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Figure 1. Static symbols on the paper map

The dynamic symbols include cartoons, videos and other animated pictures. The symbols usually express the objective entities and phenomena through flashing screen which can arises peoples’ stimulation of seeing. Easy to understand and accept, dynamic symbols are often used in multimedia electric maps and three-dimensional maps as shown in figure 2.
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Figure 2. Dynamic symbols on the three-dimensional map

3.2 Auditory symbol

Auditory symbols mean that geospatial information is accessed through hearing. For example, in thematic maps, we can use background commentary and music to convey various information, such as the geographical features of the area, shown in figure 3. The auditory symbols include phonetic symbols, like commentary, and non-phonetic symbols, like music and sound effect. 
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Figure 3.Auditory symbols on multimedia map

3.3 Tactual symbol

The tactual symbols refer to that people acquire information by the touch of body, especially fingers. The touch symbols are now mainly used in special maps for blind people, shown in figure 4.But in the future, when the VR technique was mature, tactual symbols would be used to get spatial information of a certain place.
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Figure 4.Japanese map for the blind

4 the Essence of Modern Cartographic Language

The complexity of modern cartographic language causes some problems in use. On one hand, if well used, the modern cartographic language would make it very convenient to get information from maps. On the other hand, when used improperly, the cartographic language would become the adjunct of new technologies, weakening the basic function of maps as the tool for transmitting and cognizing geospatial information. Therefore, it is important to study the features and composition laws of the modern cartographic language.

4.1 Visual variables

In the cartographic language, visual symbols are the main means of conveying geospatial information. The fundamental elements of visual symbols are kinds of visual variables. To be specific, the major elements of static symbols are kinds of static visual variables. As static symbols include graphic symbols and text symbols, the traditional six visual variables are still available, namely the shape, direction, dimension, color, brightness and density, but the problem need to solve is how to better use the six graphic visual variables to construct static symbols under the condition of new technologies. 

The major elements of dynamic symbols are sorts of dynamic visual variables. The dynamic visual variable, also a kind of time variable, uses a series of relevant images or graphic symbols to represent a certain spatial phenomenon’s dynamic development process, method, path, duration of time and speed, etc., in order to embody the actual status and features of the spatial phenomenon or object more directly and quickly. For dynamic map symbols, such as cartoons, and videos, the key factors are the duration of time, the rate of change, and the actual sequence. The three factors mentioned above are defined as the visual variables of the dynamic symbols, basically manifesting the fundamental features of the dynamic symbols. The duration of time refers to the time period from the beginning to the end. In other words, the duration of time indicates how long the cartoon or the video lasts. The rate of change suggests the playing speed of the cartoon and video. The less the rate of change is, the faster the cartoon or video is played. The actual sequence shows the consecutive relations between the relevant images and the sequential features of the images. 

4.2 Auditory variables

Conveying information by stimulating hearing, the major elements of auditory symbols are the audio frequency, duration of transition, the contents and the occasion, all of which are summarized as the auditory variables. The audio frequency determines the quality of the sound, the duration of transition determines the information account, and the content of the sounds determines what kind of information to convey. Besides, we should also make sure the contents of the sound are in accordance with the occasion. 

4.3 Tactual Variable

Tactual symbols are to convey information through the touch of the body, especially the fingers, in order to arouse certain mental response. Accordingly, all the factors that may cause mental reaction are to be taken into consideration, as well as the relationship between the tactual reaction and mental reaction. Psychologically, the tactual information usually is turned into visual images, the process of which is called visualization. At present, tactual symbols are primarily used in special maps for visually impaired or sightless people. Therefore, on the maps for the blind, the shapes and contours of the symbols are essential for the bind people to access geospatial information.

5 Conclusion
Modern cartographic language makes maps more colorful and increases the variety of the means of transmitting geospatial information. New technologies promote the development of cartography, but bring about some new problems as well, for example, how to construct the cartographic language and how to properly use it. In addition, with the interaction between maps and users increasing, we should pay more attention to human psychology so that we are able to make more user-friendly maps. What’s more, we can’t excessively rely on the new technology so as to prevent maps from becoming the adjunct of the new technology. As the development and application of cartographic language are quite complicate, the author just hopes this paper could provide some useful insights and suggestions for the people of the relevant field.
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