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Introduction

In recent decade, the use of remote sensing technology has been considered in order to changes
monitoring and several studies have been carried out in this field in Iran and in the world. Today, the
role of remote sensing techniques and different ways of detecting changes is evident for experts.
Knowledge of agricultural land cover and monitoring of its changes is considered as one of the most
important issues in economic and social planning, over time. Different methods have been used to
classify satellite imagery such as, the maximum probability, object-oriented classification, the NDVI
index and the decision tree method, each of which has its own characteristics. However, the
comparisons that made by the researchers, between different methods confirm to the accuracy of the
decision tree method is better than the other categorization methods of satellite image. The NDVI
index, always is one of the best methods to investige the vegetation cover. Accordingly, in this
research, considering the single production of Anar, and its strong economic dependence on pistachio
production, we tried to use NDVI index and decision tree methods, to evaluate the level of pistachio
changes in Anar city for the first time in a period of 40 years.

Methods and Material

The satellite images that used in this research are belong to Landsat Satellite No. 39 and Passage 161,
include two images of the MSS sensor belonging to 1354 and 1366, three images of the TM sensor
from 1996, 1380, and 1389, and an image of The OLI sensor is for 1396. In order to investigate the
topography of the area, a 30-meter (DEM) of the SRTM satellite was used. All processes and
analyzes were performed in ENVI 5.1 and ArcGIS 10.3 software. Prior to data analysis, initial
processing on the raw data is usually carried out to correct for any distortion due to the characteristics
of the imaging system and imaging conditions. NDVI is calculated on a per-pixel basis as the
normalized difference between the red and near infrared bands from an image. NDVI value ranges
from +1 to -1. Close to +1 means denser and greener vegetation



Results and Discussion

By applying the NDVI index to the study area images, the range of data is located between 1 and -1,
Usually, the negative values of the NDVI index (numbers close to -1) indicate the water zones, the
values close to zero (between -0.1 and 0.1) indicate the bare land, the positive values (between 0.2
Up to 0.5) indicates vegetation covers and high values of the NDVI index (numbers close to 1)
represent the rainforests of the warm and tropical regions. In general, the study area was categorized
to two classes of agricultural land and natural lands in terms of vegetation. As shown in Fig. 2, the
classification of NDVI images is done according to the decision tree method. In this research, values
of less than 0.2 are allocated to uncultivated vegetation classes and more than are belong to
vegetation class. Finally, the vegetation map of 1354, 1366, 1375, 1380, 1389 and 1396 was
prepared. The vegetation cover of the studied area is presented in Table 1. In order to ensure the
results of the classification, we conducted an evaluation of the accuracy. The most commonly used
factors for estimating accuracy include: overall accuracy, manufacturer accuracy, user precision and
kappa coefficient.

Conclusions

In this research, in order to monitor the pistachio orchards changes detection in the last 40 years,
several time satellite images were used. For this purpose, changes detection of pistachio trees were
investigated in the study area using the vegetation index and decision tree methods for the first time.
The results showed that vegetation changes over 40 years have been high for the studied area, so that
the highest growth rate of pistachio gardens occurred during the years 1987 to 1996. And has only
reached 15548.8 hectares over the course of 9 years from 7058.25 hectares. Also, during the years
2001 to 2010, the greatest reduction and destruction of pistachio gardens occurred at 2902.05
hectares. The evidence suggests that the process of reducing and destroying pistachio gardens is

continuing intensively due to the unplanned withdrawal of groundwater resources in the central and
southern parts of Anar plain. In relation to the method, according to the coefficients obtained in the
accuracy assessment, it can be concluded that among the methods of classification, decision tree
method, is the one of the most accurate methods for classification of vegetation.

Keywords: Remote Sensing, Decision Tree Classification, NDVI, Pistachio Gardens, Anar City.

References

- Abdolahi, J., Rahimian, M. H., Savagebi, M. H (2007). Limitation of Landsat ETM+ employment for
mapping of vegetation cover in drought conditions. Iranian journal of Range and Desert Research,
14(3): 289-301.

- Alimohamadi, A., Matkan, A. A., Ziaiean, P., Tabatabaie H (2009). Comparison of Basic Pixel
Classification Methods, Basic Object and Decision tree in Forest Types Mapping Using Remote Sensing
Data (Case Study: Astara Forest). Journal of Applied Geosciences Research. 10(13): 7-26.

- Arekhi, S (2012). Assessment of the Effectiveness of Decision Tree Classification Method for
Extracting Land uses Map by Using Sattellite Data in Cham Gardalan Catchment Area. Geography and
urban-regional integration Journal. 2(4): 17-26.



Arekhi, S., Niyazi, Y (2010). Assessing different remote sensing techniques to detect land use changes
(Case study in Dareshahr, Ilam province). Iranian journal of Range and Desert Research. 17(1): 74-93.
Du, Y., Teillet, P. M., and Cihlar, J (2002). Radiometric normalization of multi temporal high-resolution
satellite images with quality control for land cover change detection. Remote Sensing of Environment
82:123-134.

Gao,Y., Mas, J.F. and Navarrete, A (2009). The improvement of an object-oriented classification using
multi-temporal MODIS EVI satellite data. International Journal of Digital Earth, 2(3): 219 — 236.

Jin, S., Yang, L., Zhu, Z., Homer, C (2017). A land cover change detection and classification protocol
for updating Alaska NLCD 2001 to 2011. Remote Sensing of Environment 195(2017): 44-55.

Koh, C.N; Lee, P.F; Lin, R.S (2006). “Bird species richness patterns of northern Taiwan: primary
productivity, human population density, and habitat heterogeneity”. Diversity & Distributions12 (5),
546-554.

Lillesand, T. M., Kiefer, R. W (2000). Remote sensing and image interpretation. 4th ed., New York:
John Wiley and Sons, 387 P.

Lu, D., Mausel, P., Brondi“zio, E. and Moran, E (2004). Change detection techniques. INT. J. REMOTE
SENSING, 25(12): 2365-2407.

Mehrabi, A., Derakhshani, R (2010). Generation of integrated geochemical-geological predictive model
of porphyry-Cu potential, Chahargonbad District, Iran. Geochimica ET Cosmochimica Acta. 74(12):
AB94.

Mehrabi, A., Derakhshani, R., Rahnama-Rad, J (2009). Spatial Association of Mineralization and
Fractures in Meiduk Porphyry Copper Mine. Journal of Geotechnical Gology (Applied Geology) 5(2):
148-155.

Mohammadyari, F., Pourkhabaz, H., Tavakoli, M., Aghdar, H (2015). MappingVegetation and
monitoring its Changes using Remote Sensing and GIS Techniques (Case study: Behbahancity).
Geographical Data (SEPEHR). 23(92): 23-34.

Mohammadi, M., Amiri M., Dastorani J (2016). Modeling land use changes of Ramin city in the
Golestan province. MJSP. 19(4):141-158.

Morawitz, D; Blewett, T; Cohen, A; Alberti, M (2006). Using NDVI to assess vegetative land cover.
277-295.

Muzein BS (2006). Remote Sensing & GIS for Land Cover/ Land Use Change Detection and Analysis
in the Semi-Natural Ecosystems and Agriculture Landscapes of the Central Ethiopian Rift Valley.
Dresden, Germany: Technische Universitt Dresden; 66—70.

Omidvar, K., Narangifard, M., Abbasi, H (2015). Detecting the Changes of land uses and vegetation
cover using remote sensing in Yasooj city. Geography and urban-regional integration Journal. 5(16):
111-126.

Pettorelli, N, Vik, O, Mysterud. A, Gaillard. J.M,. Tucker.C.J and Stenseth.N.C (2005). Using the
satellite -derived NDVI to assess ecological responses to environmental change. J.Trends in ecology and
evolution. 9(20): 34-45.

Pooja, A.P., Jayanth, J., Kolivad, S (2011). Classification of RS data using Decision Tree Approach.
International Journal of Computer Applications. 23(3): 118-128.

Renza, D., Martinez, E., Molina, 1., Ballesteros, D (2017). Unsupervised change detection in a particular
vegetation land cover type using spectral angle mapper. Advances in Space Research 59(2017): 2019-
2031.



