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Figure 1. Location of the study area in Ilam, Iran
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Table 1. The results of the evaluation of classified images

2007 1988 Slad
ﬁ)lfc;\;w aA....SJ.JyW ﬁ)lfc;\;w aA....S..\.JyW Classes
User Accuracy  Accuracy producer User accuracy  Accuracy producer
91.50 95.09 91.11 96.24 No coverage
89.60 90.15 89.83 94.34 Open canopy
23.54 85.30 93.12 96.18 Dense canopy

robal gonail Cowo oLl IS -V Jeua

Table 2. The results of the evaluation of the overall classification accuracy Pictures

LI o s
Kanon oo ;.fa ot () S como Jl
appa coefficien
PP Overall accuracy (%) Year
0.8832 88.32 1988
0.8413 91.26 2007
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Figure 3. Landsat ETM"* Venit image from May
31, 2001 vegetation density
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Figure 2. Landsat TM Venit image from April 30,
1988 vegetation density
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Table 3. Changes in the size classes between the years 1988 and 2007 vegetation density

(OESR) Camy Shomis GESB) YooV Jlos Gy GES®) VAAA Jls Cxss lid
Area changes (ha) Area 2007 (ha) Area 1988 (ha) Classes
+1158.8 8414.3 7255.5 No coverage
-360.8 2077.4 2438.2 Open canopy
-797.9 1260.2 2058.1 Dense canopy
- 11752 11752 Total
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Figure 4. Changes in vegetation density surface area of Lower Venite between the years 1988 and 2007
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Table 4. transition probability y matrix classes of vegetation to each other

25 Gy o515 lib sy 9 5 oS e
Vegetation density No cover Open canopy dense canopy
classes
No coverage 0.9874 0.0109 0.0017
Open canopy 0.5059 0.4075 0.0866
dense canopy 0.1023 0.4070 0.4908
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Figure 5. Vegetation density image area 2020 from CA-Markov model
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Figure 6. The extent of vegetation density predicted for each of the classes of 2020 from CA-Markov

model
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Abstract

The importance of vegetation as a dynamic factor affecting biological conditions makes it
necessary to obtain precise qualitative and quantitative information about its changes at short
intervals. In this study, in order to monitor and predict vegetation density in Venet Watershed in
Ilam province, the Normalized Difference Vegetation Index (NDVI) and Landsat images from
1988 and 2007 were used and vegetation density maps in three classes of without canopy cover,
open and dense canopy covers were obtained. Comparing the extent of vegetation density
classes indicated that the extent of bare soil areas increased as 1158.8ha, while the extent of
open and dense canopy covers were reduced360.8 and 797.9ha, respectively. Assessing changes
in vegetation density showed that 1233.4 and 210.4539 ha of classes of open and dense canopy
cover changed to no vegetation cover class, respectively. Moreover, 246.2 and 38.8ha of bare
soil was converted to open and dense canopy cover classes, respectively. Markov models and
automated cells applied to predict changes in vegetation density showed that the highest and the
lowest probability of transition to no vegetation cover lands were observed in open (0.5059) and
dense canopy cover (0.1023) lands, respectively. Finally, assuming a continuation of the current
trend, the vegetation density map of the studied watershed was forecasted for 2020. This map
shows lands without vegetation cover will constitute about 87 percent of this region in the near
future while the amount of lands without vegetation cover were 62 and 71percent in 1988 and
2007, respectively.

Keywords: Vegetation cover density, Markov models, Automated cell, Venet watershed,
Zagros



32
Mirzaei Zadeh ef al: Monitoring and predicting changes in vegetation density...

Translated References
Fatemi, S.B. & Rezaei, Y. 2006. Principles of remote sensing . Azadeh Publications. Tehran. (In
Persian).

Rahdari. V. & Maleki Najafabadi, S. 2010. Compression of vegetation indices for vegetation
cover mapping in aridandsemi-arid environment using satellite data (Case study:
MoutehWild life sanctuary). Journal of Applied RS and GIS Techniques in Natural Resource
Science, 1(1): 79-86. (In Persian with English Abstract).

Soroudi, M. & Jozi., S.A. 2013. Application of remote sensing and markov in investigation and
prediction of change in vegetation cover (Case study: District 1 of Tehran Municipality).
Journal of Environmental Studies, 39(1): 113-122. (In Persian with English Abstract).

Zare Garizi, A., Sheikh, V., Sadoddin, A. & Mahiny, A. 2012. Simulating the spatiotemporal
changes of forest extent for the Chehelchay watershed (Golestan province), using integrated
CA-Markov model. Iranian Journal of Forest and Poplar Research, 20(2): 273-285. (In
Persian with English Abstract).



