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Abstract 
Caspian Sea coastline in the Mazandaran province has been altered as a result of activities of developers 
attracted to aesthetic and coastal recreational aspects of forest ecosystems. Advances in GIS and RS 
techniques, has made it possible to study the coastal areas for better management. Hence, the present 
study was undertaken to determine land cover changes via applying cross classification and tabulation 
analysis. Landsat satellite images of 1988, 2001, 2006 and 2010 were evaluated pixel by pixel. Results 
showed 33487 ha of forest areas had decreased and about 21367 and 13155 ha of agricultural and 
residential lands had increased, respectively. The greatest change in forest areas were pertaining to 
agricultural and residential lands (30424 and 1265 ha, respectively). In addition, 10984 ha of agricultural 
lands were transformed to residential areas. Extensive land use changes, inevitably contributed to 
increasing of soil erosion and sedimentation in the Caspian Sea watersheds, decreasing of water quality and 
limiting access to clean water for recreation, fishing and industry. Results of this research could be applied 
to better land use managing of the Caspian Sea coastline and its watersheds, impact assessment of 
development projects, identifying of vulnerable areas and monitoring Reducing Emissions from Deforestation 
and Forest Degradation (REDD). 

Keywords: Change Detection, Remote Sensing, Cross Classification and Tabulation, Caspian Forests, 
Mazandaran Province coastline 

 

1. Introduction 

Coastal areas are of great importance to man 

because of their significant effects on social, cultural, 

economic and political activities, as well as values of 

coastal ecosystems. Recent literature showed that 

above 40% of world human population live in 

coastal or nearby areas (Carter, 1998). However, in 

spite of their importance for human societies, coastal 

areas have been faced with pollution, altered 

coastlines and ecosystem attributes as well as with 

multitude of complex problems for marine biota. In 

many cases, GIS has been providing many different 

methods in order to analyze and evaluate the coastal 

zones and closed territories by coastal managers (Bakr 

et al., 2010; Mendoza et al., 2011). These methods 

have further been extended by applying the Remote 

Sensing (RS) and image processing techniques. For 

example, Ayad (2005) applied remote sensing data, 

aerial photographs and GIS raster modeling to 

evaluate the visual changes of landscape in the coastal 
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regions of Egypt and gained the composite index 

based on four visual indicators, plant diversity, 

function intensity, proximity to the coast and 

topographic changes and, as such, identified three 

groups on the basis of normal visual resources. Wu et 

al. (2006) used combination of GIS and remote 

sensing to detect land cover changes in the Beijing, 

China and found significant growth in urban areas and 

decline in pastures from 1986 to 2001. Shalaby and 

Tateishi (2007) surveyed monitoring land cover 

changes in the northwestern coastal region of Egypt 

from 1987 to 2001, used post-classification technique 

and maximum likelihood method to generate land 

cover maps, detect land use changes and report on the 

effects of development projects in agriculture and 

tourism on vegetation coverage area. Abd El-Kawy et 

al. (2011) used Post-classification comparisons to 

study changes in land cover in the west of Nile River. 

Many researchers have studied channges in 

ecosystem status of Northern Iran. For example, 

Salman Mahini et al. (2009) investigated land cover 

changes through Artificial Neural Network 

classification and post-classification comparison 

methods using Landsat TM and ETM+ images in 

Golestan province. Sheikh Goodarzi et al (2011) 

generated land use/cover maps using satellite images 

from Landsat (MSS), IRS/P6 (LISS III) and applied 

landscape  metrics to changes analysis (during 1975-

2007), in Gorganrud watershed (in the Gilan 

province). Vakili et al. (2010) analyzed the trend of 

land use/cover and vegetation changes in Neka 

region (in the Mazandaran province), during 1977-

2003 and concluded that forest, agricultural and bare 

land areas had reduced but conversely, areas of urban 

and degraded regions had expanded as much as 

(25%). Kelarestaghi et al. (2007) prepared three 

landcover maps 1967, 1994 and 2004 by using 

digital topographic maps and ETM+ satellite images. 

Change detection of these periods have shown that 

forest and dry farming areas had reduced and 

irrigated farming areas had expanded. Rahmani et al. 

(2011) used multi-temporal images to investigate 

landcover changes in Kasilian watershed (in the 

Mazandaran province). They generated different 

false color composites of images and classified with 

maximum likelihood algorithm, which showed that 

about 251.94 hectare of forest areas had reduced 

during 1977-2007. In a similar study, Naimi 

nezamabad et al. (2010) assessed land cover 

changes in the coastal of Asalooiyye region (in 

south of Iran), which reported drastic increase in 

soil erosion and degradation. 

Despite mosaic satellite investigation of Mazenderan 

coatal areas, research for southern coastal areas is 

lacking. Accordingly, in this study, supervised 

classification method was used to compare new and old 

land cover maps from four series (1988, 2001, 2006 

and 2010) of Landsat satellite images. 

2. Materials and Methods 

2.1. Study Area 

Mazandaran is a province in the north of Iran and 

borders southern coastline of the Caspian Sea. Because 

of its location being surrounded with Turkmenistan, 

Kazakhstan, Russia and Azerbaijan as well as its 

biodiversity and effect on regional climate, the Caspian 

Sea has high economic and commercial values. 

Mazandaran Province as such, has established many 

infrastructures and developed extensive facilities 

such as roads, railroads and transportations and 

communication hobs to facilitate commerce and 

tourism. The study site, located between  50º23״16׳to 

53 º 13״25׳ eastern longitudes and 36º 23״13׳ to 36 

º44״ 52׳northern latitudes (about 982033 ha) has 

been exposed to side effects of development and as 

such, merits investigation (Figure 1). 
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