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Introduction

One of the most effective tools in the field of environmental studies and geosciences is the use of
remote sensing technology and satellite data. Remote sensing is very important in the assessment of
natural resources, in order to provide up-to-date information, duplicate coatings, measurement in
different spectral range, low cost, diversity of data forms, quantitative and digital measurements of
ground-level phenomena and is the best tool for providing land use and land cover maps. Various
methods have been developed to analyze the changes in land use and land cover that with a wide
view is divided in two ways, post classification and pre-classification methods. In the present study,
object-oriented method was used based on knowledge base method. This method acts more robustly
than pixel base methods due to the use of basic knowledge algorithms, geometric information and
texture of phenomena. Although the scale determination, the compression and shape coefficients in
the object-oriented method for segmentation depend on the spatial resolution of the used images and
through trial and error is obtained. In the present study, the object-oriented method was used to
categorize Landsat satellite imagery in the periods 1987 and 2015. Considering the topographic
conditions of the area and the excessive use of groundwater for irrigation of orchard and irrigation
farming, the need to predict the changes and develop these applications in the future is quite obvious
using the Markov chain model. Also, the use of parameters such as elevation, slope, vegetation index
and images at different times according to the crop pattern can be solved for further research by
object-oriented method and provide more accurate categorization.



Methods and Material

The Zilbirchay an area of 2527 km2 basin is located at 70 km north of Tabriz city. The vast area of
this basin is located in East Azarbaijan and a small area is located in West Azarbaijan.

In this study have been used satellite images of Landsat 5 (TM) and Landsat 8 (OLI). Garmin's GPS
tool and the Google Earth system for the acquisition of training and testing points and digital
elevation images of the Aster to produce the elevation and gradient of the study area, eCognition8.7
specialized software for classification of images, ENVI5.1 to calculate vegetation indices and
residential and calculation of accuracy classification also, disclosure of post-classification changes,
IDRISI17 was used for prediction and future study.

Segmentation of images: After the image processing step in object-oriented methods, images are
segmented according to the shape, color and selected scale by the user that these objects can be from
a pixel to several pixels. The selected algorithm is one of the other factors affecting them and the
classification accuracy. Objects are the basis of object-oriented classification and including features
of terrestrial phenomena. Therefore, the quality of object-oriented classification depends on the
precision of segmentation. In this study, Multi-resolution Segmentation algorithm which has been
embedded in eCognition software was used.

Obiject-oriented classification: In the object-oriented classification each of segment, according to the
user's definition, used parameters and the numerical range assigned to each application in the region
is allocated. This process primarily depends on the user's knowledge of the study area. In the
classification of small areas such as wheat (Irrigated farming and dry farming), alfalfa, etc., due to
their different growth times, in the present study, different images were used to extract the land use
of the years 1987 and 2015. The mean and standard deviation of NDVI vegetation indices were
considered in each of the segments. Classification was carried out using the nearest neighbor's
algorithm and training samples and in that object, the assigned algorithm (multi-resolution) was
assigned to classification classes.

Markov chain analysis: In this method, studying land use and land cover changes, there is a basic
assumption that any land use can switch to another land use which is in the form of St and is
considered to be St + 1 in moving towards time.

Results and Discussion

The overall accuracy of both images (1987 and 2015) is above 85%, however, due to the quality and
resolution of OLI images, the overall accuracy and kappa coefficient are higher in numerical order
than other Landsat images. Rangelands have largest area in basin which it is divided into two
sections of good and poor rangeland. The poor Range has the highest percentage of area during the
two years of study (84% and 66% respectively). To analyze the changes that occurred in land uses
and the impact of human factors on these changes, using the correspondence approach, each pixel
was investigated for its corresponding pixel discovery. In the study area irrigated wheat and irrigated
farming classes were allocated 10 and 17 percent respectively to the orchard class. The water
requirement of apple and apricot trees (orchard class) is 522 & 421 mm, respectively (Meteorological



Organization). This is while the wheat needs 293 mm of water and for irrigated farming, which
includes tomatoes and sunflower crops (irrigated farming), water require are 455 and 400 mm,
respectively. With this comment, the water consumption in the area has increased sharply with an
increase of almost 50% in the area of the orchards. Also, an increase of almost 40 percent of irrigated
farming will have an impact on water consumption and the increase of high-consumption water
products has led to a large extraction of water from surface and underground resources, causing
irreparable consequences such as subsidence and this is in conflict with sustainable development.
However, data of groundwater level indicate a significant reduction in the level of 99% and the
decline in groundwater levels may aggravate the possibility of subsidence in the plain of the basin.
The probability of a land use changes was forecast for 2030 with a proportional error of 0.0122. The
prediction of land use changes in the study area indicates an increase in orchards up to 27 km?, an
increase in irrigated farming to 7 km? and an increase of 8 km? in the residential area. Reducing the
wheat cropping and high ranges will probably increase orchards. Also, with the reduction of green
space, there is an increase in residential areas. The increase in residential areas that it seeks to
increase population and this increase leads to a decrease in natural resources, including surface water
and underground water resources.

considering the importance of land use changes, optimal planning and attention to sustainable
development due to its impact on the consumption of more water resources, futurology can influence
the future planning of managers and lead them to an effective planning. In the study area, over the
course of 28 years, 15 km2 has been added to the residential area, this indicates an increase in the
population, especially in Marand city. Also, the doubling of orchard and irrigated farming land uses
has affected the excessive consumption of water and caused a sharp reduction in the water resources
of the area, especially groundwater. According to the pattern of 28 years ago, it can be said that by
2030, if water resources are contributed, the increase and development will continue. Although it
seems to with the additional pressures on surface water and especially groundwater, it is possible to
regain more and more of these resources. Because the natural environment primarily is affected by
human and anthropogenic factors. Then it acts as feedback and be influenced human factors
(Subsidence, a sharp decrease in flow and, consequently, a decrease in greenness and vegetation
cover). For continuity and maintain developed resources (vegetation), the need to plan and prevent
traditional irrigation as well as investment in the studied area is inevitable.

Conclusion

Remote sensing technique is a powerful and cost effective tool for discovering vegetation density,
type of land uses in the area (based on previous knowledge), detecting changes, and predicting them.
For this purpose, various models are available for optimal use of the features of this tool, that
including an object-oriented model, and researchers emphasize the performance of this model. In this
study, using of Landsat satellite images type and the area of land uses of the region in 1987 (TM
Sensor) and 2015 (OLI Sensor) were extracted from the object-oriented model with multi-resolution
Segmentation algorithm. Total accuracy and Kappa coefficient, which are indicators for validating



image categorization, for TM 87%, 0.83% and for OLI 89%, 0.86% were calculated which shows the
good reputation of the model. Given that the growth season for some land uses is different, therefore,
the use of satellite images of different months is recommended, So that the area of the product can be
well estimated. The result of classification on the images indicates increase 42 km? in the orchard, in
other words, doubling its area, increasing the area of 50 km? in irrigated farming, and increasing of
15 km? in the residential area. Discovering Changes indicated that crops with less water consumption
turned into crops with more water consumption. That this issue without optimal and efficient
management, not have and will not have other outcome than the reduction of water resources. And
predictions also indicate an ever-increasing rise in consumer products and the growth of residential
land use. Therefore, in order to prevent the loss of development, it is recommended to achieve
sustainable development, the need for planning by senior managers, and the use of investment to get
out of traditional irrigation and mechanization of irrigation.

Keyword: Land use, Object orientation, Forecasting, Forecasting, Zilbirchay.
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