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Summary

On the foundation of expanding the CA model adopt many intelligent techniques to establish the cities' develop model. In consideration of many levels of structures and complexity of the city development model, the city function bureau of the main economic characteristic which affect the resident was used as each Cellular Automata (CA) in an economic environment in many level of structures, pass the intelligence’s migration behavior that represent the interaction of the resident on each Cellular Automata to complete the city development model main frame. Pass the artificial experiment of development of Olympics city to show the actual possibility and theories' value of the method.
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1. Introduction and the analyses of the city develop modeling.
The main purpose of establishing the city develop model purpose is by setting up computable city model to emulate dynamic variety when inputting the different strategy factor, to put up the effective simulation, forecasting and decision-making to the actual city develop process, to set up city develop decision support system DSS.

    When setting up the city develop model, the key point is take out the relation between the intelligence and the environment. Consider using the model that can express the typical characteristic of city development for reference. 

2.The describe rule withdraws between the relation of city resident and function bureau environment.

First of all, get hold of the choice of house area that is to put up analysis of the predominant factor that causes resident move. Because the predominant factor which affect resident migration is complicacy and changefully, in order to completely depict every faces that affect the resident migration, we adopted analytical method to take the many index quantitative analysis of the predominant factor of president migration .by calculate the correlation matrix of every affective factor, and get the following result by analysis the characteristic value.

The first predominates factor is a synthesizing index; it denotes the house area condition, so the predominant factor is the house area factor.

The second predominate factor is mainly decided by the rate of green ground and environment quantity point.

The third predominate factor is mainly decided by the street type and the road traffic flux, it is the resident outing factor.

The fourth predominate factor is decided by building quantity and building lighting degree.
The fifth predominate factor is mainly decided by the distance it apart from the company center.

3. Environmental composing

City government which have independent function power, they take charge of their own system; can use their own cellular automata to constitute the many level environmental mathematical description. The intelligence of the city resident can take interaction and affecting with the cellular in these cellular automata, so we can get the simple frame of the city develop model.

4.City development model frame

A. House price cellular automata: its cellular parameter records the average house price of geography area, building price cellular: the parameter of its cellular recorded the average building price of this geography area. It marks Yuan per square meter as its unit. It marks Yuan per square meter as its unit. Because the first predominate factor is the residential area factor, according to synthesize consideration, whether a district factor in geography position area is good is mainly decided by the fund holding by the resident living in the district. For this reason model take the total fund holding by the resident in the particular district around the geography position as the only factor. But the renew rule is affected by the geography position of this area. Building price cellular automata fix the geography area by pick up city ring road area district diagram and city district diagram information, choose the renew rule according to the geography area.

B．Environment cellular automata： The parameter of the cellular recorded the average green ground area in this geography area. It marked square meter green ground every person as its unit. Because the outdoor environment suffers the green ground in the park very much. Consider environment when modeling should also take the amount of president living in the unit area into consideration. The occupancy rate of every resident can show the degree that president possesses the resources. The renew of the cellular status is decided by the president density in the special area around the geography position, the basic green ground condition of the park, the green ground growing rate. The model asks the city green ground park distributes diagram, city green park layout diagram, and city green programming increasing rate for help to evolve the green cover rate in every geography position.

C. Business service cellular automata：The parameter of the cellular recorded the business service level, it marked the production value of the third industry per square kilometer .The business service level have been closed related to the production value of the third industry. But the production value of the third industry has certain proportion with total consumption of the resident in unit district , But at the same time we also should take the differentiation of the business service area and president area into consideration , business service area exist certain attraction of the consumption degree of the resident area . When renewing the cellular we must bring into the change information of the geography position. The renewing of the cellular status is decided by the total consumption of the president in the area and the total consumption in the neighbor area. But the cellular renew rule is affected by the geography position of this area.

D． The transportation reach cellular automata: The parameter of the cellular is marked by the road density in unit area (road mileage number) divided by the density of the population. The renewing of the cellular status is decided by the resident density in the particular district around the geography position, the basic transportation facilities condition, and transportation facilities layout. The model asks the city street transportation diagram, city road future programming diagram and city area transportation facilities increasing rate for help to evolve the transportation reach of every geography position.

Ageborn: the born age of the intelligence, that is to say, when the intelligence comes into the age to bearing, the intelligence is able to have off springs.
5.Manpower Experiment 

   Here manpower experiment model aims at building a Decision Determination System, for providing decision-making sustentation for city –building determiner. The main purpose for constructing imitating City Decision Determination System is that through the model, we can imitate the complex dynamic change of the city when different policy factors are input, so that we can make effective imitation and forecast of real city developing progress. Forecast and decision manpower experiment of the influence of Olympic to Beijing has practical value and meaning. 

The manpower experiment of 2008 Beijing various developing index with no Olympic factors
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Chart5.1 2000 citizen distribution chart   chart5.2 2008 citizen distribution chart
Chart5.1 is the 2000 citizen distribution chart in Beijing，from the chart we can see that quite a lot of people in the city distribute in the four areas of the center, the later three areas are: Haidian,  Fengtai , Chaoyang. But the population density is far less than the four center areas. But observing the large population distribution between five-ring and four-ring in Haidian district, this directly reflects the leading role that the development of high-tech industry plays in the development of the regional economy in Haidian district.
Chart5.2 is the 2008 citizen distribution chart in Beijing，from the chart we can 

see that the population in the center area is going to be decreasing, while the population of the suburb three districts are increasing. The citizen distribution shows ring structure primarily, but not so obvious. From chart 5.5:2008 district population chart, it is clearly seen that the changing situation of population in every district. 

In the chart5.2, it can be observed that population increase obviously in Haidian district outside four-ring; it is the result of wonderful fundamental instrument and human being environment in Haidian district.
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chart5.3 2000 population distribution chart in each district
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Figure 5.4 diagram of population            Figure 5.5 diagram of population

in different districts in 2000                 in different districts in 2008

Artificial experiment aimed to estimate the influence of Olympic Game to Beijing and then, based on the results, give a suggestion:

Beijing obviously develops faster in civil constructions and the central and Beijing government invest much more in stadium construction, city green, transportation infrastructures and etc.

Transportation infrastructure programs: the act of “Beijing city overall plans (1991~2010)”, as for transportation, rules that eight subways will be constructed. They respectively are NO.5 subway (Shong Jia Zhuang to the north station of Tai Ping Zhuang, 27.6 km), NO.8 subway (the east station of Shi Hui to Tong Zhou Tu Qiao, 19km), NO.4 subway (Bei Gong Gate to Ma Jia Bao, 26.2 km), the northern part of NO.10 subway (Huo Qi Ying to Da Bei Yao, 23.9 km), Olympic branch line (Olympic Park to Panda Ring Island, 4km), Yi Zhuang Line (Shong Jia Zhuang to Yi Zhuang,26 km), special line to the capital airport (Dong Zhi Men to the Capital Airport,22 km), and the middle part of NO.9 subway (Bei Shi Qiao to West Rail Station,5.8 km).

City green programs: the act of “ Beijing city special plans” rules that the total square of green land in the city will reach 65 square kilometers, that public green land per capita will be 6 square meters, and that the percentage of green land coverage in Beijing will be 40%. The green land in the old city area will be about 10 square kilometers and public green land per capita will be 6 square meters. And in the new added city area, the green land per capita will be at least 2 square meters. In addition, the two side area of new freeways saved for green land will be 200 meters and the two side area of the NO.2 and the NO.3 ring road used for green land will be between 30 to 50 meters.
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Figure5.6 future green land in Beijing

The overall goals of Beijing: to 2007, the percentage of woods coverage will be above 50%. The percentage of woods coverage in urban area will be above 40% and the the green land per capita will be about 50 square kilometers. And the percentage of woods coverage in suburb area will be about 50%. The figure 5.6 (from the geographical information) the outlines the future green land in Beijing. 

The large investment in transportation and green land will lead to the population redistribution for sure, so a simulation about the population distribution changes caused by the green land was first established. Then simulation model to which transportation is added to was established to analyze the mix influence caused by both transportation and green land to population distribution. Different from the city expansion model of Iraq, dynamic transportation map was used in this model.

1.the city development of Beijing in 2008 caused by green Olympic Game

   Observing the figure 5.7 carefully, the population distribution of Beijing in 2008 is more regular. Population intends to centralize in between NO.4 ring road and NO.5 ring road. The population in the central city area but the eastern part which still maintain steady drops. The ring structure of population distribution is even clearer. In this paper, we think the results are caused by green lands. So there is no need for people to leave urban area to far away suburbs as the demands to environments are met. What’s more, the low price of house and convenient transportations contribute to making the areas near NO.4 and NO.5 ring road ideal residential places. This slows down the expansion of city and alleviates the environmental pollutions. Comparing the figure 5.8 with figure 5.5, it shows that the population in central city is in the tendency of decreasing. And the result corresponds to the goals of decreasing population in the central area of Beijing, lowering population density and improving environmental qualities through civil reconstructions.

In figure 5.9, it shows that the percentage of green land in the central areas relatively improves slowly, because it’s relatively more difficult to reconstruct the old central areas in the city. However, during the construction in the new residential areas, plans about green lands can be considered, so the percentage of green land in these areas can be improved relatively faster.
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Figure 5.7 the population distribution of Beijing    Figure 5.8 the diagram of population of all in 2008                            districts in Beijing in 2008

2.the artificial experiment aiming to analyze the influence to Beijing caused by Olympic transportation constructions

When considering Olympic transportation constructions’ influences to Beijing in this simulation model, we can’t see any obvious changes in tendencies by comparing figure 5.10 with figure 5.7 and the population distribution of all districts changes little as shown in figure 5.11. But the relationship between residential areas and subway stations is even clearer. And it’s clearer that people will prefer to living areas near the subways to be constructed. The internal reasons of this simulation results may be that residents will hold a strong confidence in the convenient transportations near NO.4 and NO.5 ring roads caused by the construction of the two ring roads. So it’s concluded that the influences to choices of residents to residential locates imposed by the construction of new subways are limited.
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Figure5.9 the graph of green land in Beijing during the future 8 years
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Figure 5.10 the distribution of population        Figure 5.11 diagram of population

in Beijing in 2008                       of different districts of Beijing in 2008

(green Olympic, transportation constructions)     (green Olympic, transportations)

3.conclusions

 It’s the mainstream to establish city development model by use of multi-agent technologies on the basis of CA model. In this paper, the units with the main properties of civil economy are treated as different cells respectively, which is reasonable in theory and practices. And this is meaningful in analyzing the complex layered structure in city model. Then the left work is to perfect this model in details that can be attained through application software, though it might be tiring. What’s more, though the city development model in this paper mainly aims to show that the method, artificial experiment, is applicable, it’s still meaningful in practices.
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