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Abstract: It fully illustrates that the driving force of social-economic demand is pushing our cartographers to compile all kinds of thematic atlases and maps, and to do more research on the new issues in compiling the atlases. The atlas discussed in this paper with 160 pages (787mm2×1092mm2,1/8) was published in 2004 and got the third prize for national mapping competition in 2006. As for the features of the atlas, this paper is divided into 4 parts: design of map scales and layouts, systematic design of map contents, map representing methodology, process design and integration of mapping techniques. The main purpose of this paper is exchange our design idea and manufacture technique with everyone interested in atlas or cartography.
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1. Introduction
    With the rapid development of urban economy and society, atlas is more and more important obviously for its function to demonstrate great changes and development in cities. In china, many cities have compiled many kinds of atlases with different emphasizes one after another, especially for those in economy blooming areas, such as Beijing, Shanghai and Shenzhen. The Atlas of Urban Construction and Development of Baoan, Shenzhen is aiming at demonstrating the great changes and great achievements in urban construction and Land management since the implementation of the policy of reform and the opening to the outside world, it is important window to recognize and understand Baoan, which is one of especially economic zones of china. The atlas mainly reflected the natural foundation and the social economy foundation for Baoan’s construction and development, especially unfolded achievements in land management and urban planning construction. It is a good window for people to know Baoan, and also has vital practical significance and the scientific value.
2. Design of map scales and layouts
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Baoan, as one of cities in Shenzhen, is only a component of the city. Comparing with the former city atlas, this atlas is smaller in the region scale, and only need to express a small scale region’s characteristic. About the size of map sheet, this atlas adopts 8k to design, for that 8k is general and has a good performance in showing the map sheets’ content. Generally, the map with bigger scale, reflects content more comprehensive, and also the reader can obtain more information from it. But restricted by the acquire of the first hand materials and the cost of atlas, it needs to seek a optimization point about the size of sheet[2]. Simultaneously considering the open form, the map of entire area selects the scale of 1:105,000, Fig.1 shows it. In the group map, we use every town’s aerial photography to reflect their terrain situation. After analyzed the aerial photographs (the scale is 1: 10,000, obtained in 2002), and considered the different of various towns’ area, we selects the scale in the range of 1:30,000~1:42,000 for towns’ photography, which adaptive to the proportion of town’s bound to the page size. According to the actual express need, the others special maps’ scale is different, the scale includes 1:150,000, 1:200,000, 1:300,000 and so on. In the group map of planning, the hierarchy as follows: Shenzhen, the whole area of Baoan (inferior region), the partial region (newly organized group of planning), the key region’s detail planning. With the hierarchy, the scale reduces to smaller level region gradually. Complied with this hierarchy, the atlas is designed to give the reader a comprehensive and multi-level content system.

3. Systematic design of map contents
The aim of manufacturing an atlas is to reflect the urban construction and development from much aspect, and especially show the key spot and the priority area of urban, as well as the planning design and land management. Looked from the content, The atlas is classified into 6 groups: general information, natural environment, economy situation, infrastructure, land administration and urban planning and development. And sum to 80 sheets. It begins with the summary introduction of the city’s construction and its natural and the social economy foundation of construction and development, and introduces the management foundation and the achievement of urban construction and the development in finally.
In the group map of general information, it demonstrates Baoan’s overall appearance and transfers the overall information about urban construction to reader. The map of geographical position and the map of political area mainly displayed the city’s traffic communicated with outside and its characteristic in geography. The map of population, which based on the fifth census, reflects population density, age construction of the entire area. And the towns’ images separately focus on ten towns, used to reflect their terrain and the topography situation. Fig.3 is one of towns’ image map. The town’s photographs display the construction situation from many aspects with different subject. From this group map, the reader can acknowledge the city’s overall characteristic from many angles, such as administrative hierarchy, humanities and natural environment.
The second group map of atlas is about the natural environment, it mainly reflects the natural foundation of urban construction and development. Natural resource is the base of urban construction and development, the economical development and people's living and activities all cannot leave the nature including geology condition, climate, water resource and so on. It provides the essential land and water for people to use. Simultaneously the humanity activities also bring on the natural environment changes in the unceasing process. In the content selecting of this group map, it complied with the principle of from in to outside, according to the difference of influence degree and the to humanity activities caused by each kind of physical features. The content includes topography, geology, hydrology geology, earthquake, landform, climate, water service project, soil erosion and so on.

The third group map is economy situation, which mainly expresses the social economy foundation of urban construction and development. This one covered from the labor force, the synthesis economy, as well as industry, agriculture, trade at present. As the first essential factor of social and economic development, the labor force was put on the opening of this group. It is different with the map of population in general information group map, which mainly stresses on the description of natural characteristic about population density, the sex, the age and so on, but the map of labor force mainly tries to reflect the characteristic of knowledge skill and so on. The comprehensive economy stated Baoan’s economical development situation, and the latter map sheet, including industry, agriculture, trade as well as finance, mainly to give the proof to it, which enables the people comprehensively to understand the process and situation of this city’s economical development.
The fourth group map is infrastructure, which mainly expresses the achievement of city’s infrastructure construction in many aspects. They reflect the situation and level of each kind of facility construction at present, which is the foundation of city’s further development. As we know, it is impossible to construct a new city in a place without any construction foundation. Here, many materials involve the construction, road and a various infrastructure are collected and displayed. Furthermore, the entertainment and traveling are also reflected by kinds of photograph. By these, the city’s civilization and modernization are exhibited roundly.
The land administration group map is the fifth part of this atlas, which is the important management foundation of urban construction and development, and also is one of achievements about urban construction. The core duty of land administration is assorting with the population, the construction, the environment and the land resource. The aim is to obtain the optimal benefit of land utilization, and become an important system safeguard for urban construction and development, thus to provide a law to depend on. At the same time, the level of advanced land administration is the result of land management workers’ unceasingly industrious work, and also should be one of urban construction achievements. This group map mainly reflects land use status, the grade and the basic price of land classified into commercial, housing and industrial, and the composing of urban construction and development, the collective land structure and the land administration government. Simultaneously it also displays the result of information technology applying, including the overall frame of information projects, the network hardware, the software engineering and the need of multistage manages in daily manage between bureau and sub-bureaus as well as the flow of daily manage.
The last part of this atlas is urban planning and development, which is designed to show the result of planning, and also to draw the grand blueprint for city’s future. In this group map, it reflects the planning system in detail, which involves Shenzhen planning, Baoan planning, region’s group planning and the key region’s particular planning. Furthermore, it also describes planning guiding ideology, the planning gist as well as the planning content one by one.
4. Map representing methodology

Both the general map and the special map in the atlas synthesize all kinds of technique to express the features. For example, the render technique is used to demonstrate the fluctuation in the topography. Because the atlas is designed to describe a series of characteristic in a small region, all sheets are requested to describe the inhabitant place as the real shape as far as possible. In the special map, zhidi and locating chart are used to express the features which entirely covered the charting region, and the region and grade map are used to express the dispersed distribution phenomenon. Furthermore, according to the content of different map sheets, some special techniques are introduced. The goal is to manifest the modernization, scientifity and system about the urban construction and the development plan management, but also to reflect the utilization of the high-tech application in the atlas manufacture. Here we take general information group as well as environment and infrastructure group as examples to demonstrate it.
In the general information group, the digital orthophoto map’s main technical parameters are reflected in a map sheet corer with the stamp (Fig.2). The goal is must transmit the information about digital picture processing technical in the map manufacture to the readers. The data in natural environment group and infrastructure group is mainly getted from the natural foundation database as well as the infrastructure database of Land management information system. In order to express this information, we grasped some interfaces in system operation, and desalinated them, then took them as backgrounds of statistics map or legend. In other words, the source data are reflected on map as the lower layer information. Fig.3 is one of these map.
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Furthermore, the key words in the atlas, such as map name, attached figure as well as the attached table, has been added corresponding annotation in English. With the reform and open policy unceasingly thorough, more and more many foreign enterprise, expert come to and be stationed in Baoan, the English annotation is advantageous to promote exchange, and enables more people to understand and know Baoan. The map manufacture not only is a technology, is an art. We adopted some artistic exaggerating techniques in map design and features expression to make the map more vivid.
5. Process design and integration of mapping techniques
The majority of materials in map manufacture is in the form of digital. It not only effectively reduced the workload, but also enabled the precision to have a very big enhancement compared to the former way. The atlas manufacture which from the acquisition of information to finally publishes needs a quite long time. The digital form material may reduce the primary data processing time, and reduces the manufacture cycle. At the same time, the renewal is easy, we can update the sheet content according to the material change situation in real-time, which make the atlas with in-time information.

The data material has many kinds of forms, such as dwg, arc, shp and so on.  The diversity of data format causes format conversion when we use these data together. Here, we must deal some key questions. Such as the question caused by the data definition of software itself. There are a quite part of the material in the form of ArcView or AutoCAD, where the point object can be described well. But in CorelDraw, it also stores data in the form of vector, but there isn’t point object. Thus, as the result of conversation between them, the point object will disappear. To this situation, we can use their public object type line to transform the point object. 
Not only the primary data used to manufacture the atlas is in the form of digital, but also the process of manufacture is carried on under the digital environment. CorelDraw, provided by Corel Corporation, is becoming the main manufacture tool in current cartography domain by its remarkable vector graph processing technology. We also took CorelDraw9 as the main software to manufacture maps. At the same time, for the need of dada processing, some other software have been used, such as AutoCAD, PhotoShop and so on. They were mainly applied to data format conversion and graph effect processing. In some maps, mainly is the map is related with attribute, some GIS software also is used, including ArcView, Arc/Info and so on, which mainly used to help to inquire the graph objects according to the attribute.
6. Conclusion
In the process of manufacture, we comprehensively summarized the success and failure of atlas manufacture in domestic and foreign, and considered the actual situation of Baoan. By using the existed material and the possible technique force, the atlas reflect Baoan’s present situation, the plan and the future from the scientificity of content, the artistically of page layout and so on. The atlas provides a leaf of window for people to know Baoan.
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Fig.1 the map with 1:105000


























Fig.3 map with background information





Fig.2 digital orthophoto map
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