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Abstract

With the rapid development of modern technology, Internet has been one of primary tools and mediums of transmitting information. And it has a strong impact on many allied subjects including cartology. As a kind of centuries-old science, from the beginning, map affects profoundly people’s daily behaviors in the fields of politics, military affairs and geography, etc. From a pioneer method of using hide, silk and paper till utilizing computer and Internet nowadays, whether the content or the form of map has changed greatly than ever. Map and Internet have been maintained a close contact between them and affected each other.

Internet is not only a kind of carrier to transmit map information. A new type of map called web map has come into being by combining Internet with map. As a sort of representing spatial information, web map has made great progress since 1990’s.Tourist web map is a primary application of web map with the great promotion of tourist all over the world. There are some primary and necessary information, such as traffic, weather and tourist sights, included in the map. Several characteristics of tourist web map are mentioned as follows. Firstly, there are large amount of correlative information and elements in this kind of map. Secondly, the categories of the map are various. Thirdly, the requirements of the map are different due to many users oriented. However, there are some shortcomings during the course of map design now. For example, firstly, some contents of map design are inconsequential and need to be improved. Secondly, the proportion of map is lesser and improper. At last, some cartographers often attach importance to pages of web instead of map in itself.

Tourist web map involves allround knowledge. Cartographers must take into account some important correlative factors, such as cartography, tourism and network when they design tourist web map. Of course, other factors of psychology and aesthetics should also be considered besides being mentioned above. To sum up, cartographers must fuse multi-subject theory and technique and bring forward some principles of design and methods of realization according to some characteristic of its own.
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1 Preface

With the rapid development of modern information technique, Internet has been one of the primary and important tools and media of conveying communication and exerted a far-reaching extensive influence on the fields of many subjects including cartology. Not only is Internet an effective carrier but also a major kind of method of distributing map(Michael,1999).A new type of map called network map has come forth by combining Internet with map. As a kind of expressional method of conveying spatial information, great development of theory and technique on network map has been made since 1990’s.Tourist web map, a major application of network map, has been used widely through the Internet. Nowadays, with the quick advance of civil economy and society, people’s standards of living have been improved to a great extent. More and more persons have enjoyed gradually in making a tour in their spare time. Therefore, a tourist upsurge, which has enhanced greatly the progress of tourist web map, has come into being. As a pivotal and indispensable role in the tourist web, map has combined effectively the web and become a close whole. They promote the evolution each other. On the one hand, tourist web can widen the demand of map in the network and its style. Lots of advantage of network resource can be put to use fully to handle different map information in a dynamic, open and interactive way. On the other hand, map can enhance the application degree and has been a right-hand and indispensable tool for tourists to make a tour. Some famous tourist websites throughout the world, such as maps.a9.com, www.go2Map.com, www.ctrip.com, have provided their respective information and service of map resource.
2 Status quo about tourist web map

As a science with long history, from the beginning of its birth, map has affected profoundly the development of society in the fields of politics, military affairs and geography, etc. From the earliest medium like skin, silk, glass, or paper to modern internet, the essence of being a view tool and expression method of geo-spatial information has not changed though its content and forms have taken place greatly(Bin, 2005).Map exists everywhere in a sense. Similarly, there is some map information included in many tourist webs. A lot of map objects correlative to tourism besides foundational elements, such as traffic, weather, medical treatment, eating and so on, are organized and displayed well in a certain manner. Additionally, with the development of electronic commerce, relevant information has been added in the tourist webs. As an effective tool of tourist information communication used in the network, map has act as an important role in the realm of propaganda, project, executing for tourism. At present, there are quite a few tourist webs throughout the world. However, the situation of exploitation and application of map resource is diverse and lopsided. In general, there are some characters as follows about the exploitation of application of map resource in these tourist webs.

1)There is diversification of type or format about tourist map. For example, there are mobile phone maps and thematic maps including amusement, eating and shopping, etc besides common traffic maps in the tourist web of www.go2Map.com. Furthermore, not only vector maps but also images are included in the website. It is convenient for tourists to use the website to get some useful information they want. 
2)There is a great deal of information included in the tourist map. Many themes correlative to tourism are demanded in the map. Lots of contents, such as traffic, weather, accommodation, medical treatment, etc, must be involved in designing a successful tourist web. Further, with the development of modern society, there will more interrelated information contained in the coming tourist web map whose representations and contents will be more and more. 

3)Demands of different sorts of tourists can be taken into account, which are the key and core in designing a successful tourist web map. Diverse kinds of tourist web maps can be provided oriented to different users. They can be downloaded and distributed in a certain method according to different needs of tourists.

At the same time, there are some primary disadvantages as follows.

1)The importance of map resource has not realized fully. At present, the contents barring map information are included with much larger proportion in the tourist web. The proportion of map resource is correspondingly lower compared with the former, which is out of proportion to its importance. It is quite obvious in many tourist webs. There is even no map information in some tourist webs. Such webs are doomed to failure.

2)Be short of professional knowledge of map in design the tourist web maps. As a subject, map has its precise foundation of mathematics as well as a series of rigorous principles of theory and practice. Different objects in a map have their mutual relationships such as adjacency, relevancy, overlay and inclusion, etc. Now, many tourist webs have comparatively poor professional knowledge of map and can not deal with mutual relationships among diverse objects in a good manner, which has affected exact expression of map information and puzzled many tourists easily to some extent.

3)The existing functions of map resource must be further deepened to some extent. Now, there are some primary functions such as zoom, roam, query, downloading, orientation, etc. However, such functions are not enough in fact. Some new functions including spatial analysis, interactive graphics, etc must be exploited and added in the tourist webs. Additionally, map generalization is also required urgently when some maps with different scale are switched.

4)Lacking in map decoration with poor layout. Map has the character of being artistic besides scientific preciseness. A good map is also an artwork. At present, the contents of map information in many tourist webs are just organized simply without good map layout in the aspect of function or display. Such webs cannot attract tourist users effectively. The devisers must strengthen and attach importance to map decoration and realize the unification and optimization between contents and forms.
3 Methods of solving the existent problems

The above-mentioned problems can be settled as follows:
3.1 Enhancing the proportion of map resource in the tourist web and emphasizing its significance
Pertinence and selectivity should be made in enhancing the proportion of map resource in the tourist web. It is unnecessary and unable to load all the map data, which can affect the speed of query if too much data is loaded in the web.

1)Maps with different scales and types, such as weather forecast map, satellite nephogram, traffic map, emergency route map and so on, can be loaded onto the tourist web according to respective tourist themes and demands. Map scales should be proper.

2)Other formats of maps, such as images, grid maps, can also be loaded besides the vector maps. Especially, images can give the tourists a feeling of being personally on the scene and enhance greatly their interest of using the web. In this regard, the website of Google Earth does well. The devisers of tourist web should pay attention to the organization and application of images and make reference to Google Earth.

3.2 Enhancing the professional knowledge of map and harmonizing mutual relationship among different layers

Now, the devisers of many tourist webs only organize the map elements, which are stored and displayed with the notion of layers, in a simple way without thinking of mutual relationship and primary and secondary among different map objects. And their professional knowledge of map is comparatively defective. In this section, the contents of map display and control will be involved. The following factors should be paid attention to deal with these problems.

1)Pertinence must be kept in designing map display and control, which is based on different needs of map themes and purposes. Tourist web map can be divided into multifarious types. For example, tourists can choose lesser layers such as bourn, tourist scene and precipitation distributing and neglect other layers in the weather forecast map because they are mainly interested in interrelated weather information around the tourist region. The rest may be deduced by analogy.
2)The division of primary and secondary parts on map display and control must be made during the course of design. Map load is limited and computer has comparatively small display scope of the screen. It is doomed to choose the contents of map according to tourists’ factual requirements and compartmentalize primary and secondary parts. Those important layers, which can hold tourists’ interest, should take priority of display. Additionally, though vector map has the functions of seamless connecting and infinite zoom, the ratios of zoom should be made based on discernment of eyesight, resolving power of computer screen and different mapsheet ranges. There should have less steps of hitting the screen with mouse.
3)Sense of hiberarchy must be kept in designing proper display and control of different layers. Thinking of the factors of people’s seeing, mentality and color, all the layers of a tourist map are not at the same level. Sense of hiberarchy must be kept among different layer. In general, the hiberarchy will be higher in the sequence of polygon, line and point.

3.3 Deepening and making use of the functions of map resource to a great extent
More and more information can be demanded in the world with rapid speed of progress. It is not enough for the tourist webs to provide existing map resource and adjunctive functions, which cannot meet the factual needs of more and more tourists. Some new functions must be added or deepened, such as spatial analysis, interactive graphics, emergency route design and map generalization, etc. The following essentials should be attached importance.
1)Spatial functions of statistic and analysis, such as adjacency analysis, overlay analysis, network analysis, etc are comparatively defective in many tourist webs now. These functions are important and indispensable to the tourists or managers of tourism. For example, tourists can query some effective information of hotels, hospitals and gas stations distributed in the tourist region of 1 square kilometer and find their sketch maps, addresses, brief introductions and phone codes with WAP mobile telephone by connecting internet to login the tourist website. The exact position of tourists and some correlative and adjacent information are also known by combining GPS at any moment. Additionally, with the function support of network analysis, tourists can choose most convenient and short route to get a certain place or be evacuated in case of accidents along this emergency route. 

2)Be sure to deepen the function of interactive graphics including plotting, which is a kind of convenient service with good individuation for the tourists. Such function can hold their interest to use tourist map in the network. They can paint some necessary points, lines and polygons in the proper position of tourist map and save or eliminate above-mentioned results, which is also a simple and effective method of map data updating in a way. However, there are fewer tourist webs that can provide this type of function at present. Most of them cannot satisfy the tourists’ needs due to poor function and deficient individuation. The devisers of tourist web map should deepen these functions according to the factual needs of tourists in a view of practicality.
3)Emergency route should be designed. Accidents, such as fire, flood and disease, may often take place in the crowded tourist regions. Many persons can be killed or injured besides suffering losses in such tragedies. People cannot eliminate the accidents, however, they can alleviate evocable losses and influences. In this section, design of emergency route will be discussed briefly. 

i)Preventions of accidents should be oriented to multiscale, multiazimuth and multimodes due to their different sorts (Bin, 2006).

ii)Map acts as a very important role in actual emergency management. Once a certain accident occurs, rescuers can inquiry the information of most convenient emergency route in the map with WAP phone by connecting the internet and combine GPS and RS so as to adopt corresponding emergency actions. 

4)The function of downloading map data should be improved. At present, many tourist webs have the function of downloading map data that can be done mainly in the image format of gif or jpg files according to the scope of computer screen. It is not enough to download map data in this manner. More functions should be offered. 

5)The question of map generalization should be taken into account in switching different map scale. It is a difficult problem technically. The essential of generalization is information transformation of different geographical objects with corresponding hiberarchy(Hehai,2004). Map generalization is not mentioned basically in the actual tourist webs. Some simple comparatively functions can be feasible to come true though there will take a long time to deal with the problem thoroughly. These new functions can be effective complementarity to many tourist web maps. More attention should be placed emphasis on the geographical objects with polygonal structure such as block, street and building during the course of map generalization. On the one hand, the information of objects themselves must be thought over. On the other hand, the mutual relationship between adjacent objects must be also taken into account. As a result of generalization, new adjacent relationship between objects will come into being besides containing the information of objects themselves.
3.4 Strengthening map decoration
A map with good decoration can greatly draw users’ attention so as to make use of tourist webs with great interest. It means the successful commencement of tourist web. Devisers can think over the following factors to meet different needs, such as map interface, map symbol, lettering and color, etc.
1)With regard to map interface, firstly, holistic harmony and convenient use must be provided. Users can be clear at a glance to the themes and primary functions. Secondly, users’ habits of using and some important factors correlative to psychology and aesthetics must be also taken into account. Those contents, which are correlative to tourism and draw users’ attention, should be placed in the striking position of tourist map. The display window of map can be correspondingly bigger. While, some regions including toolbar, status bar and control of layers may be much less than the former. These toolbars can even be hidden in order to save space and show in a dynamic way. Thirdly, design style of map must keep unification (Jianzhong,2005).It include mainly the design of map symbols, color and function layout. All the different parts should be incarnated as a whole. 

2)Map symbol is a sign of reflecting the quantitative and qualitative character of different elements in the map. And it is the carrier and core of map information besides being a map language mainly handling diverse graphics. Compared with the map symbol, lettering is also a kind of map language, which can be a supplement part to the former and even an ingredient to some extent. The devisers must spend a lot of care on making excellent map symbol including lettering which have better standards in the fields of visual reading, information content, automatic recognition, etc. Now, there are some disadvantages in designing map symbol in the existent many tourist webs, which are inaesthetic and illogical and unharmonious. The following principles should be kept in mind during the course of designing different kinds of map symbols.

i)The devisers should make the most of simple geometrical figures. A good symbol should comprise elements that have optimum amounts of information framework. The tourist web map has less show region than the papery one. Therefore, map symbol cannot be shaped with bigger size. And the difference among lots of symbols should be incarnated besides taking into account the factors of computers’ resolving power and discernment of eyes.
ii)New symbols can be made just altering the color or filled cells without changing the outline of symbol structure element. 

iii)The datum mark can be chosen in the position of geometric center or parts with obvious change of symbols.

iv)The structural element used can form consecutive structure and connect different symbols with respective elements in a better way (Guorui,1993).

v)Orientative features of map objects must be considered in designing the letterings whose font type, size and arrangement should be made according to the purpose of maps and mode of using. Letterings must be in harmony with each other. Additionally, there will be some overlap and hence disturb users to get map information when the number of letterings is too large. The devisers can solve this problem in a way of setting dynamic lettering showing in the map according to the position move of mouse.

3)It is the map color that can give the first and direct impression to the users. Map color can not only add graphic hiberarchy but also enhance definition of images and graphics. The primary principles of choosing map color are based on the contents of physiology and psychology (Guorui,1993).The following factors should be drew attention.

i)The habits of choosing color, which have come into being in the field, should abide by as far as you can. For example, water system can be represent in blue. Green indicates greenbelt, etc. The effect of cartographic communication will be weakened and puzzle the map users if the devisers change these habits without special reason.
ii)Holistic harmony and hiberarchy must be ensured to enhance the definition and readability of colorful map symbols besides giving prominence to the theme of tourist map in the course of designing.
iii)The number of color should be limited. In general, there are not more than five to six kinds of color in a single map. Enough differentiate and contrast must be made between different grades and types. As a rule, the importance of map elements can be incarnated in the corresponding sequence of red, green, yellow and cyan.

4 Conclusion
In conclusion, the exploitation and application of map in tourist web go beyond the scope of cartography. They include the knowledge of multi-subjects and many fields and require the integration of correlative theory and technology. To design a successful tourist web, the developers must synthetically take into account three major aspects including map, tourism and network technique. They should attach importance to the exploitation and application of map resource besides the design of web. Moreover, those factors of mentality, aesthetics and habits about using map must also be considered. A series of design principles and realizing methods used to deal with the problems should be produced based on these factors. At the same time, new and correlative theory and technology continually come forth with the rapid development of modern information technique, which have greatly improved and widen the progress of tourist map. The developers of tourist web must assimilate fully these new theory and technology and find application instead of keeping stagnation. Therefore, more progress can be made in order to keep continual and developmental impetus to tourist web.
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