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Introduction

Among the various vegetation indices, NDVI index and EVI index are global vegetation indices used
to prepare spatial and temporal vegetation information (Piao et al,2006: 674; 2011: 3229; Zhang et al,
2014: 549). The NDVI index is the most well-known and most used indicator in vegetation studies
(Blaes et al, 2016: 531; Lanorte et al, 2014: 443; Wang et al, 2011: 2568) It is obtained using multi-
spectral remote sensing data based on spectral reflection measurements of red and infrared bands
(James et al, 2015: 132). Plant cover has changed due to various causes and over time due to natural
or human factors that affect the conditions and performance of the ecosystem (Pettorelli et al, 2005:
504). The development of concepts and tools for describing and determining the amount of
vegetation or landscape patterns is essential for studying changes in vegetation patterns (lvits et al,
2005: 2981; Zhang et al, 2013: 51). From the study of land-surface metrics, the ecosystem
vulnerability can be directly quantified as well as the changes made in it. These quantitative numbers,
which express the variations in land surface markers, the condition of repair, or the vulnerability of
the terrain, can be interpreted in various ways (Farina, 1998: 112). Given the negative effects and
adverse consequences caused by the exploitation and unsustainable use of the land, Investigating and
analyzing landform changes and their trend over time can be effective in quantitative evaluation of
developmental effects as a useful tool.

Methods and Material

The present research is applied in a descriptive-analytical manner. Arc GIS 10.3, Fragstats 4, IDRISI
Tiga and ENVI 4.8 have been used in this research. Landsat satellite images were also used. The
geometric correction, atmospheric correction and initial preprocessing were performed on the images
used in this study in ENVI 4.8 software. Then, in the IDRISI Tiga software environment, a NDVI
map or vegetation index was prepared and 4 classes covered areas excellent, very good coverage,
good coverage and poor coverage were classified. then analysis of the changes in the landform was



carried out. To this end, five measures at the level of the class and six measurements at the level of
the landform were calculated and investigated.

Results and Discussion

The change of coverage classes in Hamadan city indicates the dynamics of the process of change and
the significant speed of this process. Between the changed areas, very good coverage (garden and
forest) and poorly covered areas (Bayer lands) had the largest increase and decrease in the area in the
city, respectively. Also, excellent cover (agricultural lands) and good cover (rangelands) are
changing over the same period with a gradual rate, As expected, the status of these two classes of
coverage of the area is being alerted. as the results show, the highest probability of destruction to the
horizon of 1410 is observed in the high cover area (0.8329). also, degradation of lands with good
cover to low-lying lands has the highest probability (0.3581) in the future. the results of the study of
landform changes in the city of Hamedan at the level of the class indicate that Class Classes (CA) for
lands with excellent coverage and lands with a very good surface area have significantly increased
between 2000 and 2015 . In contrast to class classes (CA), good cover lands (rangelands), which are
considered as natural vegetation, and areas with poor coverage (Bayer's use) have decreased in the
same period. the average surface area (MPA) for all classes has increased over a period of 15 years.
The metric of the nearest neighbor (MENN) suggests an increase in this metric in good and poor
coverage categories and a decrease in the floors with excellent coverage and is very good. Comparing
this metric over a period of 15 years indicates that the values of poor coverage (Bayer lands) are the
highest. the Shape Indicator Measurement (SHI) shows that the average spot shape for the floors with
excellent coverage is very good and has decreased significantly for good and poor ground cover
classes. this indicator can be useful in urban planning. among the studied classes, all classes are
regular in both years and have the highest order of excellent coverage (agricultural lands).

Conclusion

insights on vegetation changes. the results of the measurements at the surface of the land indicate that
Shannon diversity is higher than 1 in both years, which show a high diversity and frequency in
Hamedan city. The Shape Indicator (SHI) on the surface of the land indicates a high order of stains.
also, the survey of the nearest nearest neighbor (MENN) measure at this level indicates that this
metric has been increasing since the beginning of the year. the results obtained from this study can be
used to provide decision makers with a sustainable pattern of land use and land use policy. in this
regard, the continuous monitoring and mapping of the dynamism of the landform is essential for the
management of natural resources.

Keywords: Markov chain, Landscape ecology, Vegetation, Change Detection, Hamedan city.
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