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Abstract

In this paper, "The electronic atlas of regional development in China" of the overall design, topical design, structural design, map groups and the laws reflected, the function of "E-Atlas" were discussed.
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“The electronic atlas of regional development in China” (“E-atlas” for short) is a set of maps, text, figures, charts and other elements for geographic information system. China nearly 20 years of regional development and related information was logged on, classified, stored, queried, searched, made statistics, mapped, analysed, evaluated, managed and output. “E-atlas” reflects and reveals China's regional environment and the socio-economic development of regional distribution, structure and geographical composition, resource quality, development conditions and development prospects of “E-atlas” is a set of maps, text, figures, charts and others of geographic information tools, and a scientific reference electrical atlas which services to analyze information for the country. “E-atlas” is designed and produced from the theme of atlas and structural design, constitutes of map groups and laws reflected, from spatial information visualization, regional development, function of maps and etc.
1. The Overall design for “E-atlas”
(1) Focusing on the expression of regional development concepts and issues. The contents and expressions of “E-atlas” are determined in terms of the study of regional development. 
(2)The visual expression of regional development phenomena: Use positioning point symbols and statistical tables and graphs to express the elements of regional development. Using points, lines and polygons expresses the structural adjustments and developmental patterns.
(3) The correlations among objects were described based on the inside and organic connection among population, economy, city, resource, environment and regional development from different aspects. In figure group and maps (including maps and narrative) complement each other and from different aspects and different levels of performance indicators mutual relations.

(4) Atlas as the design and realization of analysis and synthesis, current situation and development, description and evaluation of different levels. According to the results of analysis and synthesis, the situation of present and future, the different levels of description and evaluation，the atlas contains analytical maps of single element or multi-element which can be used to evaluate and forecast developments. The atlas has multilevel dimensions.
(5) In the choices of time series and Space levels, taking into account the degree of difficulty of data collection and times, The national and provincial time series are grouped by 1985,1990,1991 ... in 2003, other spatial dimensions of the time series are grouped by 1985,1990,1995,2000,2001,2002. 2003.

2. The Design for topic of “E-atlas”
“E-atlas” are a group of maps with a unified design, a complete ideological system, the logical order, organic internal structure and stringent technical specifications , their functions should focus on data mining or knowledge discovery, the original information will be processed into the needs of the readers of geographic information. Therefore, the theme of Atlas which is good or bad, is the basis of realizing ideological system for Atlas and achieving functions, also is a key of ensuring system.

We have seen the regional atlas, especially the atlas of The Special Administrative Region as the main regional mapping, In general which reflected the regional characteristics and achievements of the theme. The majority of Atlas revolved around natural resources, population, environment, economy, social undertakings and etc. to organize maps, although the theme can be more comprehensive description of a region, But with the modern regional research methods and theoretical system there is somewhat different, and this can bring a certain influence to awareness of the region's breadth and depth.

Sustainable development strategy has become a common focus in the world. From this concept, a description of regional development not only focuses on the fruits of development but also should be concerned with their capacity and conditions for sustainable development. Therefore, overall design of regional comprehensive atlas should introduce the concept of sustainable development, Taking regional sustainable development research as a basis for determining the theme of Atlas. 

The topic of “E-atlas”: There are lots of issues about resource, environment, society and economy caused by regional development. “E-atlas” integrally describes these issues on aspects of history, present and the future. “E-atlas” reflects features of regional development in China and also pays special attention to the special problems of regional development and sustainable development. “E-atlas” reveals the regulation of regional development in China.

3. The structural design of "E-atlas"
The structural design should take an attention to the overall characteristics of the region and form a relatively complete scientific system, should reflect regional particularities, should reflect the regional characteristics; at the same time notes that reflect the latest research results of regional research and subject’s research to increase the current situation of Atlas and realize more practical function. Focusing on economic development, social development, natural resources and ecological environment to construct Atlas, in every theme, there are a number of sub-titles (map units), each of them is expressed by a group of maps. The resulting map-map units-Atlas structure is very systematic and logical. This structure focuses on fruits of the regional research, not just on the results of regional development, to avoided so as to the Statistical Yearbook of graphical version. 
“E-atlas” mainly composed of four modules of electrical mapmaking system, map management system, map browse system and regional development data querying system.
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4. The structure of “E-atlas”and the laws reflected 

According to the rule of regional developmental, the content of “E-atlas” contains four parts: economic development, social development, natural resources and ecological environment. In the space levels covers three areas which are grouped by provinces, counties and key areas river. The “E-atlas” consists of 11 map groups: map groups of preface, economy, external trade, industrial development, agricultural development, infrastructure, population, urban construction, people's lives, resource and environment and sustainable development. Every map group reflects in the law are as follows:
4.1 sequence map group and the laws reflected

Natural bases especial large areas of difference in China are still the important foundation and influencing factors of regional development because there are the Three Natural Area and the three ladder of the nature. Geological and geographical factors of water, temperature, topography and natural resources endowment and other affected regional development is an important natural factors. Map groups show that administrative divisions at all levels and major natural environment ,including the country, the three areas, provincial-level administrative region and the climate, soil, vegetation, sunshine, and other natural elements map. This can help to our understanding of the overall features of the natural environment and understanding of the characteristics of regional differences. 
4.2 Economic General map group and the laws reflected 

Regional development is certain inheritance and continuity. It is important that giving full play to regional economic base role to accelerate regional economic development. Map group from the total GDP, industrial, economic vitality and financial position reflects the overall situation of the country's economic fundamentals. 

(1) The total sum of GDP and GDP per capita showed an upward trend, but there are significant regional differences, and the differences still further the trend. From 1990-2003 the three major areas of change in the level of total GDP can be seen that the three areas have shown an upward trend, particularly in the eastern outstanding, Furthermore, in the eastern part of the country, total GDP is significantly higher than that in the central part, and the total GDP in the west central part is slightly higher than in the west. This shows that China's three major areas of performance gap between the highly developed eastern region and the western region. From the total GDP changes of the provinces in the map, we can see that every province showed an upward trend. The total GDP of Shandong, Zhejiang, Jiangsu and Guangdong is significantly higher than that of other provinces and the total GDP of Heilongjiang, Liaoning, Hebei, Shandong, Henan, Hubei, Hunan, Jiangsu, Fujian, Sichuan provinces ranked second, Tibet, Gansu, Qinghai, Ningxia and other provinces’ total GDP is relatively low; From every province’s changes in per capita GDP in the map, we can see that the provinces are showing an upward trend, including Beijing, Tianjin, Shanghai and the southeastern coastal provinces of the more obvious, in  Xinjiang, the three provinces in Northeast China, and Hebei provinces, per capita GDP is relatively high, in Gansu, Guangxi, Yunnan and Guizhou provinces, per capita GDP is lower. So we can get a conclusion that it is obvious that there are our provincial economic development gap because of the population and other factors.

In short, China's total GDP and per capita GDP showed an upward trend,   whether inter-provincial areas or inter-zone areas are very different, regional economic development is very uneven.

(2)Outputs of the secondary industry in most provinces are relatively high; on the whole, the industrial structure has become more rational and healthy. In the industrial structure, the secondary industry is mainly in the provinces: Heilongjiang, Shanxi, Jiangsu, Guangdong, Zhejiang, Hebei; Tertiary industry is mainly in the provinces: Beijing, Tibet, Hainan, In these provinces, the tourism industry has been developing rapidly, promoting the tertiary industry to increase rapidly. These forms of the industrial structure of the provinces with the location and the distribution of natural resources are closely linked. From the output of the tertiary industry accounted for a proportion of GDP has seen an upward trend, China's industrial structure is becoming reasonable,healthy development (figure 2).
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Figure 2 Chinese industrial maps
(3) The dynamism of economic development has increased, but there are regional imbalances. From 1985-2003, the total investment in fixed assets of the three major areas comparisons, the East has been higher than the central and western regions. Since the 1990s, the investments in fixed assets in various regions have all shot up, showing that the regions increased the scale of investment in fixed assets. But it is not difficult to find that the scale of investment in fixed assets increased accompanied by the regional scale of investment in fixed assets existing the gap  Since the 1990s further intensify, and this has a direct relationship with national policies. But from 2003, the investment results in the central region slightly better than in the eastern region.From the total investment in fixed assets and investment results of the provinces in 2003, the investment in fixed assets of Heilongjiang, Inner Mongolia, Jiangxi, Fujian, Anhui, Shanxi, Chongqing has the same level in similar, the investment results of Fujian, Heilongjiang are clearly better than that of the other provinces, Investment results of Shanxi, inner Mongolia have less effective. In these regions, the use of funds may also exist certain problems. In short, our economic development on the whole has shown an upward trend, but there are significant regional disparities, and increasing year by year gap. The gaps main exist between the eastern region with the central and western regions, between Beijing, Tianjin, Shanghai, the eastern coastal provinces of central with western provinces.

4.3 The foreign trade map group and the laws reflected

The total amount of import and export, foreign trade exports, the total use of foreign investment, the total sums of foreign investment describe the degree of export-oriented economy. Along with the economic globalization, foreign trade development has gradually strengthened impact on Chinese overall economic, Changes in the past relying mainly on resources development. Because of linking closely with national policy preferences and the advantage of location, the total overseas investment of the eastern region significantly higher than that of the central and western regions, especially since 1995, The total import and export of provinces showed an upward trend overall, but there is a large gap in the provinces, such as Guangdong Province, far ahead, Beijing, Shanghai, second only to Guangdong, Zhejiang, Tibet, Qinghai, Ningxia, Gansu, the total import and export is relatively low. Amount of foreign capital utilized in the provinces have different levels on the ups and downs especially in Guangdong Province (in 1985-1993, the annual rise. in 1994 declined slightly ,in 1995 rebound, in 1996 Rapid growth, in 1997-1998 declined again, in 1999, a slight increase, From then to 2003 showed a downward trend). Regional actual use of foreign capital in China exist disparities.  The funds invested in areas to a large extent, affect our industrial distribution and the pattern of regional development, explore the overseas market, increase China's total import and export volume of foreign trade substantially. 
4.4 Agricultural development map group and the laws reflected 

Regional economic development and agricultural development are inseparable. Agriculture is an important material production sector of the regional development. Ours is an agriculture-based country, agriculture is the foundation of the national economy. Map group from agricultural production, crop acreage and yield reflects China's agricultural development. In 2003, the total crop sown area of Heilongjiang, Henan and Shandong was obviously higher than that of other provinces. And the total crop sown area of Beijing, Shanghai, Tibet and Gansu was lower. In 2002, the gross agricultural, forestry, herd industry and fishery output value and the agricultural output value of Henan, Shandong and Jiangsu were both very high. The forestry output value of Fujian, Zhejiang, Anhui is a little higher than that of other provinces. The herd industry output value was the highest in China. The fishery output value of Guangdong was Obviously higher than that of others provinces. (Figure 3)
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Figure 3  The map group of China's agricultural economic development
4.5 Map group of Industrial development and its reflective law

Map group reflects the situation of the Chinese industrial development from the gross industrial output value, the industrial scale of the basic raw materials, the output of the main industrial product and so on. From the map of the industrial scale of the basic raw materials in 1994 and 2003, the industry of the basic raw materials centralized to the coastal areas. The output value of the basic raw materials of Liaoning, Shanxi, Henan, Guizhou and Beijing was reduced by the different extent. The output value of the basic raw materials of coastal Hainan, Jiangsu, Zhejiang and Guangdong was increased by the different extent, the most obvious of which was Hainan. The output value of the basic raw materials of the northwest Xinjiang also presented a rising trend. Because the primary industry of the basic raw materials depended largely on mineral resources and had to demand large numbers of natural resources and very good traffic conditions. But with the development of the economic Globalization, these influencing factors have changed to the large extent, and the function of economy, science and technology, talent, management and location factors enhances gradually (Figure 4).
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Figure 4  The map group of China’s industrial economic development

4.6 The map group of infrastructure and its reflective law

The infrastructure is one of the most important sustainable systems of the regional sustainable development, and is an important aspect of the capability construction of the regional sustainable development. The infrastructure and its modern construction have a very important role to the regional economic development. The map group contains infrastructure investment and construction, transportation, telecommunications and so on. The transportation and telecommunications investment of three large zones was increased by the different extent. The east growth range was much bigger and the investment amount is far higher than the west area. (Figure 5)
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Figure 5  The map group of China’s infrastructure investment
From the contrast of freight volume (cargo) from 1990 to 2003, the highway freight volume of Heilongjiang, Shandong, Jiangsu and Zhejiang increased greatly, but Hubei declined a little. The railway freight volume of Shanxi, Heilongjiang and Liaoning had been topped. The waterway freight volume of Tianjin, Jiangsu, Zhejiang, Guangdong increase sharply, but the waterway freight volume of Ningxia declined from 8 tons to zero. In a word, the investment level of infrastructure and the power of construction enhanced entirely, but the infrastructure level presented new regional differences.

4.7 The map group of the general situation of population and its reflective law

The population is one of major human factors of influencing the regional development. The population growth not only promotes the regional development, but also destroys the regional ecological environment. The population quality can promote or block the regional development. The map group reflects the population and the population quality in China. The illiterate quantity declined violently from 1990 to 2000, so the educational enterprise in China developed rapidly. From the map of the average annual population growth rate changes, the average annual population growth of most of provinces slowed down greatly. Only in Beijing, Shanghai and Guangdong, the average annual population growth instead accelerated (Figure 6)
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Figure6  The map group of China’s population

4.8 The map group of urban building and its reflective law

The inter-regional competition is mainly determined by the city, especially the competition among big cities. Cities can be called “the mother of wealth”. The map group reflects the level of urbanization from the city population and cities quantity and reflects the city infrastructure condition from the per capita road area. From the map of the proportion of non-agricultural population (1990-2003) and the map of cities number (the city population>2000,000), the level of the urbanization in China enhanced gradually and the east is higher than central and west regions. In 2001, the urban per capita habitation standards and the per capita road area of all provinces in China enhanced obviously. But from then on, the urban per capita habitation standards and the per capita road area declined by the different extent, which was due to the population change and reflected to the extent the construction of city infrastructure of all provinces.(Figure 7)
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Figure 7  The map group of the urban per capita habitation standards and the per capita road area in China
4.9 The map group of the people’s living and its reflective law 

The map group reflects the people’s living circs from people’s living quality, employment and Social Security and poverty. From the consumption structure of urban residents in 2003, the eastern per capita consumption level was the highest; the western take second place; the central zone was the lowest. Because the western population quantity was smaller relatively, the western urban per capita consumption level of some items was higher than the eastern, such as clothes, culture, and entertainment and so on. The eastern urban per capita consumption level of education, transport and communication and housing was far higher than the western and the central zone. From the map of the income level changes of the urban and rural residents, urban and rural income levels of all three big zones showed a rising trend, but the very great gap among three zones existed and the eastern urban per capita consumption level was higher than the west and central zones.From the maps of the rural social relief in China(1990-2003), the rural social relief of Jiangsu, Shanghai, Zhejiang and Guangdong increased sharply, but from 2001 the rural social relief of Liaoning, Inner Mongolia and Shanxi presented a declining phenomenon. From the subsidy change of the social security (1998-2003), all provinces presented a rising trend, and the subsidy of the social security of Heilongjiang, Liaoning and Sichuan increased by a big margin. Through the above maps, the people’s living standard improved year after year and the consumption structure also upgraded, but between the city and the country the great gap still existed.

4.10 The map group of resources and environment and its reflective law

The natural resources and the ecological environment have a major role in the regional development in China. The natural resources are the physical basis of the regional development. And the natural resources determine the partition of the regional type and the choice of the orientation of development. The benign ecological environment promotes the development of the regional society and economy, whereas the frangible ecological environment blocks the development of the regional society and economy. The map group reflects the changes of the natural resources and the ecological environment in China from water resources, land resources, forest resources, grassland resources, air quality, water quality, land degradation, natural disasters and so on. From the map of the afforestation area from 1985 to 2003, the west afforestation area is bigger than the east and central afforestation area. From 1985 to 1990, the west afforestation area dropped dramatically. But from 1990 to 2001, the west afforetation area was enlarged gradually. And in 2002, the area had a significant growth. But the east afforestation area (1985-1995) was always less. Until 2002, the east afforestation area only increased a few. The map of the natural disaster from 1985 to 2003 shows that the disaster areas of the flood and the drought of the central zone was larger than that of the east and west zone, especially in 2000 and 2001 the drought disaster area was the most outstanding. 
4.11 The map group of the sustainable development and its reflective law

There are consanguineous relations between the sustainable development and the regional development. And the sustainable development is the keystone and deepening of the regional development in the new era. The content of the map groups includes the capability of China’s regional management, the capability of education, the capability of science and technology, the environmental level, the ecological level, the cost of development and so on. This map groups reflects mainly the situation of China’s regional sustainable development in 2004.
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Figure 8  The map of the total capability of China’s sustainable development

In Figure 8 the map group reflects synthetically the gross capability of China’s sustainable development from the gross index of the survival support, the gross index of the development support, the gross index of the environment support, the gross index of the social support, and the gross index of the intelligence support. It is not difficult to be looked that the gross capability of China’s sustainable development of the three provinces of the northeast, Beijing, Tianjin, Jiangsu, Shanghai, Zhejiang and Guangdong is quite strong. The gross capability of China’s sustainable development of Xinjiang, Hebei, Hubei, Hunan, Jiangxi, Anhui, Hainan takes the second place. The gross capability of China’s sustainable development of Tibet, Qinghai, Guizhou is the worst. 

5. The function of “E-atlas”

“E-atlas” can be read in computers directly and display maps on the screen. User can inquire catalogue, display maps, zoom in or out, browse map, inquire interested property, search by expression, analyze the model of regional development and read supplementary explanation via person-computer interaction. 

6. Conclusions
Since the reform and opening up, China's regional economic structure has undergone major changes. Regional disparity has become an unavoidable reality. Whether among the east, the central and the west zone, or among the provinces, an intuitionistic feel of this disparity strengthens increasingly. “E-atlas” is a multimedia information tool which contains figure, image, data, character, table and so on—map and data are the most important, and image and character are the supplement and explanation to the content of the map. Through “E-atlas”, the distribution of data in the geographic space can be manifested, and the regional disparity of data can be shown intuitively in order to figure the regional difference of Chinese regional development and provide the basis for decision-making for the regional economic development and the regional sustainable development.
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Figure1 The structural design of "E-atlas"
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