
3. ANN-Markov chain prediction results and accuracy assessment 
 Task #1 

 
 
 
 
 
 
 
 
 

Major land use changes from 1984-2002  Changes greater than or 
equal to 1000 Hectares 
Four sub models have been developed for training the ANN i.e. Built up, 
Bare land, Forest and Agriculture  

 

Planned street segments (2010) 
 

 

 

 

 

Inputs 

2010 18 
years 

1984 2002 8 
years 

Prediction 



 Input variables for the ANN 
 

1) Distance from roads_2002 

 

2) Distance from streams 

 
3) Distance from Centers 

 

4) Slope 

 



5) Elevation 

 

6) Land use changes (1984-2002) with respect to Land use (1984)  

 
7) Land use changes (1984-2002) with respect to Land use (1990)  

 

8) Land use changes (1984-2002) with respect to Land use (1996) 



9) Population density 
 

 

 

 
 Model training 

Sub-Model 1: Bare Land 
Constant forcing results (Holding variables that has least effect constant)  
 
 
 

 
 
 
 
 
 
 
 



 
Sub-Model 2: Forest 
 
 
 
 
 
 
 
 

 

 
Sub-Model 3: Agriculture 
 
 
 
 
 
 
 
 
 
 
Sub-Model 4: Built up 
 
 
 
 
 
 
 
 
 



 The land use change from the year 1984 to 2002 is found to be hard to predict due to unpredicted changes that occurred due to external 
factors such as the regime change in 1991 and the consequent changes in land policy where the new land policy motivates urban development 
and construction which was not given much attention during the communist regime before 1991.  

 
 Prediction Result 

Predicted change (2010)

 

Actual land use (2010)

 
 

Possible reasons for the gap between predicted land use and actual land use 

- Land policy change in 2002 and 
- The new public housing program called the integrated housing development program (IHDP) approved and implemented after 2005 

 

  



 Task #2 
 
 
 
 
 
 
 
 
 

Major land use changes from 2002-2016  Changes greater than or equal to 1000 Hectares 

Three sub models have been developed for training the ANN i.e. Built up, Bare land and Agriculture  

 

 

 

 

 

 

Inputs 

2020 14 
years 

2002 2016 4 
years 

Prediction 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sub-Model 1: Built up Sub-Model 1: Bare land 

Sub-Model 1: Agriculture 



 Prediction Result 

Predicted change (2020)

 

Actual land use (2020)

 
 
 
 
 
 
 
 
 
 
 
 


