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This paper explores the inter-connectedness of the evolution of trans-
portation networks and land use through the application of a Markov 
Chain model. 
			 
GIS land use and highway network data for the Twin Cities from 1958 
to 1990 are merged into a lattice layer (composed of 188*188 m square 
cells), so that the cells of the lattice layer contain the spatial information 
of land use and highways.

Years 1958, 1968, 1978 and 1990 are the successive states, 

	 S (1958) –> S (1968) –> S (1978) –> S (1990) ºº

and a transition probability matrix P can be derived from each pair 
of the successive states.            

Figure 2. The percentage of land use distribution. Figure 3. The growth of upper and lower level highways.                      Figure 4. Distribution of upper and lower level highways by zone.                     

Figure 5. The development of Agricultural and Recreational zones.

Figure 7. The development of land use and highways. Figure 8. Distribution of upper and lower level highways by zone.     
                

The development of land-use
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The development of highways
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Distribution of upper level highways by zone
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Distribution of lower level highways by zone
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Distribution of Upper Level Highways by Zone
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Distribution of Lower Level Highways by Zone
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The development of Agricultural and Recreational zones 

from 1958 to 1968                                                         
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The development of Agricultural and Recreational zones 

from 1968 to 1978
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The development of Agricultural and  Recreational zones 

from 1978 to 1990
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Each cell is classified into one of five types of zones: E (Employment 
Zone), R (Residential Zone), M (Mixed Employment and Residential 
Zone), A (Agricultural and Recreational Zone), and W (Water Zone). 
Each cell also has one of the four attributes: U (the cell only contains 
upper level highways), L (the cell only contains lower level highways), B 
(the cell contains both upper and lower level highways), and N (the cell 
does not contain either upper or lower level highways). 
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Figure 1.


