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1. Gain and Losses
2. Net Change

3. Persistence

4. Transition
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Figure 1. Geographical location of the study area.
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6. Transition Areas Matrix
7. Conditional Probability Images
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Table 1. Overall accuracy and Kappa index for image
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Ry Ju
Kappalls Overall
; Image Year
Coefficient Accuracy
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0.89 0.91 ETM+ 2005
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Table 2. User classes in the history of the area studied (ha)

2005 1990 1975 JLyear
Aoy ol Loy Colows Loy Colows
Class Name .58 oU
Percent Area Percent Area Percent Area
0.246 52784.42 0271 58241.52 0.298 64051.85 Agriculture e 5,50 51
0.315 67693.89 0.226 48559.47 0.116 24891.99 City&,«..i 5 < dgbb,
0.025 5412.33 0.020 4416.11 0.009 2065.02 Green Space ju. sl
0.002 534.85 0.001 379.65 0.001 386.55 Water 1 bl
oS b b S b Gl
0.243 52232.74 0307 65897.68 0.401 85970.96 Non-residential areas with
low slope
S5 et b S bl
High slope
1 214251.9 1 2142519 1 214251.9 SUM¢ s
A Ol 8105l owsigen 9 ool

110 5l Y'F 0 lows — o> Jlo



TR

Kaliiaie
RpER
Faves
s LRI
ﬁﬁ CRELO
Fosen
=

Tevin 7

,

T

B e b
pf a3l eI S

T

S s et

wesske 2l o ghoad
QU)o 23590 F0b 4 55 o2 & ol (5 )18 s Sl WIS Ol s Y IS
Figure 2. User classes in the history of the area studied (ha)
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Table 3. Compare areas predicted by Markov model and the areas extracted from land use map in 2005 (ha)
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i
slope slope
214251.9 35593.69 52232.74 534.85 541233  67693.89  52784.42 Sl i) M":'C‘J R oloe
Area extracted from land use map
2142519 35899.91 5298695 52299 5400.52  68041.61  51399.88 O B elimorm ol
Area predicted by the model
0 306.22 754.21 -11.86 -11.81 347.72 -1384.54 bl o SN
The difference between the areas
0 0.142925 0.35202 -0.00554 -0.00551  0.162295 -0.6422 S oy
Difference%
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Abstract

Investigation of Markov Chain Model Efficiency for Estimating Land use and Land
cover Changes Using Landsat Satellite Images

P. Ebrahim!, M. Eslah? and J. Salimi Kochi?
Received: 2015/11/21 Accepted: 2016/08/21

In recent decades, rapid changes of land use and land cover in the suburbs of major cities in Iran,
especially Tehran, has been growing with important consequences such as the degrading of natural resources,
environmental pollution and poor growth of cities. Land use changes and investigation of their causes and
factors in a certain time period can be very important for planners and managers. Purpose of this research
is investigation of first grade Markov chain model efficiency for estimating land use changes and land
cover for Tehran and its suburbs during the period of 30 years. In this research, multi-temporal LANDSAT
satellite images of 1975, 1990 and 2005 were used. Initially, these images were classified into six classes
and to the maximum likelihood method. Then, using land cover maps obtained for each period of 15 years,
the transformation matrix for land cover classes were calculated between each both time periods. Finally,
using the matrix of the first period, the results of land use change for 2005 was predicted by Markov chain
model. Accuracy of the prediction model with Markov chain model was checked using the existing land use
maps for 2005. The results showed that the highest percentage of difference is related to erodible land class
(0.64622 percent) and the lowest percentage of difference is seen in green space class (0.00551 percent). It
is worth to be noted that in all cases the magnitude of these differences was generally less than 7%, that this

number is justified the useful and usable Markov model and its accuracy to predict changes well.

Keywords: Changes detection, Images classification, Landsat images, Markov chain model, Tehran.
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