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Introduction

Land use optimization is one of the strategies to achieve sustainable development and reduce of
resources loss. Land use refers to the use of land in existing condition, which covers all uses in
different sectors of agriculture, natural resources and industry. Understanding the issue of how land
use change is very important for large-scale management and future planning of area.

By knowing proportion of land use changes over time, one can predict future changes and take
appropriate action. One of the ways that provide the spatial structure of space imagery is the
landscape metric. Landscape is a layout in which a combination of local ecosystems or land uses in a
region have been replicated in a similar form. The two basic aspects of the structure of the landscape,
the composition and distribution of the spatial shape of the patches, can be measured by means of
landscape metrics. Landscape metrics are categorized into three levels: Patch-level metrics defined
for single patches and distributes spatial properties, content types, and stains texture; class-level
metrics that apply to all types of patches. The class means all the stains that represent a type of use or
a type of cover; metrics at the landscape level that representing a variety of classes and patches in
landscape integrated.

Methods and Material

The Balanjchai area of Urmia (Iran) with an area of 35000 hectares is located at 35 km southwest of
Urmia city with coordinates 37° 15' to 37° 22" North latitude and 45° 07' to 45°15' East longitude. In
order to evaluate the accuracy of the maps drawn from the processing of images, two images were
selected in years 1992 and 2016. ENVI 5.3.

software was used for processing and post-processing satellite imagery. Quantitative change was
carried out in Fragstats 4.2 software for the year 1992 to 2016. In order to calculate landscape
metrics, the land use map in raster format was entered into the Fragstats 4.2 software after extraction
in ENVI 5.3 software. After adjusting the software parameters, each of the metrics was calculated
separately at the level of the class and landscape and their results were transmitted to Excel software.
Finally, the charts of metric changes and trends in landscape changes were evaluated.



Results and Discussion

The assessment of the number of patches showed that the greatest change during this period was the
number of patches in rangeland use. The increase in rangelands indicates shattering and disturbance
in the land which has resulted in the expansion of agricultural and human landscapes. Comparison of
patch density showed that the expansion of urbanization and increase of agricultural use,
development of activities and landuse changes caused to reduce in the density of rangeland patches
stains and would have a more fractional level than other classes. According to the results, the
reduction of the largest patch is related to the barren and rangelands, which indicates the integrated
destruction of the land cover for barren and rangelands. Reducing the metric of the largest patch for
rangelands indicates the excessive use of rangelands in the expansion of agricultural use and the
conversion of some parts of rangelands to human lands. The assessment of the shape of the landscape
for agricultural applications shows a greater number, which suggests that agricultural change leads to
more complexity and increased disruption of the shape of the patch. The analyst has the highest
proportion of edge density belonging to agricultural land cover and has increased during the study
period. Based on changes in the coverage of landscape, the percentage of urban land and agricultural
lands in the specified time period has increased and the percentage of range and barren lands has
declined. Which suggests that the expansion of urbanization and agriculture has led to the elimination
of rangelands and the conversion of rangelands to other uses.

Conclusion

Determining the uses showed that indigenous people have created different patches or different uses
throughout the years. These uses have been developed sustainably in the area of the region that have
been rangeland and have been at the forefront of biodiversity degradation. The existence of human
and agricultural uses in the Balanjchai area has led to a problem of their degradation and dispersal in
the region, which can be an important factor in the destruction of natural resources in the region. The
results of the research using class-level metrics indicate that, in general, landscape has been
fragmented, in terms of shape is more complex and irregular, and more diverse in terms of the
integrity of the structural elements, and, moreover, in terms of the type of coverage used in the unit
area. The interpretation of the results also reflects the fact that human-made spatial and agricultural
spatial patterns in the territory of the land over the period covered by the process have undergone a
completely aligned change that could be due to the direct effect and intensity of more human
presence in determining their spatial distribution pattern in comparison with other uses.
Keywords:Balanjchai spatial distribution pattern, Land division, Land use, Fragstats software.
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