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Monitoring land use changes and vegetation cover in Damghan watershed

Peyman Akbarzadeh', Shima Nikoo?f

1- Ph.D. Graduate of Management and Control of Desert, Faculty of Desert Studies, Semnan University, Semnan, Iran
2-, Assistant Professor, Department of Combating Desertification, Faculty of Desert Studies, Semnan University,

Semnan, Iran

Vegetation and land use due to natural and human factors change over time and affect the functioning of the
ecosystem. Monitoring of environmental factors changes over time is important to understand the
interrelationships between humans and natural phenomena in order to make better decisions about sustainable
land management. Remote sensing multispectral images are very useful for gaining a better understanding of
the environment. Due to widespread changes in land use and vegetation, the use of remote sensing technology
has become an important tool for monitoring changes in vegetation / land use. In the present study, changes
in vegetation identified by NDVI in Google Earth Engine and land use changes in 2000-2020 in Damghan
watershed in Semnan province using Landsat 8, 7 and 5 satellite images -OLI, ETM + and TM sensors,
eCognition software and GIS. The results showed that the area of gardens, urban areas, barren land, and the
area of surface water resources due to the construction of the dam have increased 6624, 635, 54757.4 and
453.15 hectares respectively. Also the area of rangeland, forest and agricultural lands have decreased
12976.25, 40438.44 and 9055.62 hectares respectively. The highest values of NDVI were related to 2020 and
2000 with the values of 0.598 and 0.481, respectively, and the lowest values of NDVI related to 2010 and
2020 were 0.406 and 0.359, respectively. The results of NDVI vegetation index during the study period
showed that the area of lands with low vegetation increased by 163798.3 hectares and the area of lands with
medium and good vegetation decreased by 11101.4 and 52796.9 hectares, respectively. Then these changes
were evaluated with R software and the results showed that vegetation on 227754 hectares of the study area
decreased, on 358327.11 hectares did not change and finally on 8146.89 hectares increased.
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Fig 1. The location of the study area in the country, Semnan province and cities and its hillshade
map

GRS )

AR

Sl Je ) 61,{ (OUals Dl 1g2) Dol 635 53 b)) G 5 ALS Uik gy Skt (53 AT Gt b sy ol
Q}ebﬁoWJwL&)MMQlﬁfﬂ\ﬁ)J&}r}ﬂ O g Dls s 4 addate ol ,\,:(L?v'\q,..ﬁjja?u Ol s
s S5 S dled aulsis Gble (Sl Ll 5 03l 0L (sl ibie sdisled Al e 0T (6551 3 Condgo 4y 4z 58
Sl el opl sl Ja il g (oY Yo ) wdd8 L MY ¢ Sie Sl s Sl o3l il 5 lea S
Cilsen bl s K03 S Sl DS s 1 653 3 S 5 ) lie (gla 3l 4 s s S

.(O)C,,.Je:ﬁj;.".ﬁxz‘-léhua)sfksu':.iﬁQT@S@)J)l)idﬁ)SQlﬁg&QMMJE&U.}
S5 g 03l A 5V O Cedd Slaolgale s slas 5 Olals o35 53 Sl (S 5 AL Jids Dl kS Sy s Sl
(O Jsa)

AV b Cdtd Ul,auﬁ,w’;)uub{ N Jpdr

Table 1. Information on Landsat 5, 7 and 8 satellite images
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Fig 2. An image of the destruction of a rangeland due to plowing and turning them into new rainfed
land
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Figure 9. Land use maps in Damghan area from 2000 to 2020 >
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Figure 11. Vegetation changes in Damghan area from 2000 to 2020
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Fig 13. Vegetation change trend map using R software .
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Table 4. Vegetation changes trend from 2000 to 2020 in Damghan area
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Abstract
Background and Objective

Monitoring changes in environmental factors over time is important to understand the interrelationships
between humans and natural phenomena in order to make better decisions about sustainable land management.
Land use and vegetation are the two main components in the discussion of natural resource management and
monitoring of environmental changes and are important indicators for studying land degradation in
endangered areas. These two components change over time due to natural and human factors for various
reasons and affect the performance of ecosystems, especially in arid areas due to their fragility and high
sensitivity, and can eventually lead to Land degradation and desertification. Therefore, it seems necessary to
study their changes, especially in the past few decades, due to climate change, the occurrence of droughts and
changes in land management practices. In the past, reviewing changes using aerial photographs and field
studies required a lot of time and money. But today, remote sensing technology has become a convenient tool
for monitoring environmental changes. Therefore, this study was conducted to detect changes in vegetation
and land use in the arid region of Damghan during the last two decades using remote sensing to understand
some main causes of environmental changes.

Materials and Methods

The status of vegetation and land use changes in Damghan watershed for 2000, 2010, 2015 and 2020 has been
done using Landsat 5, 7 and 8 satellite images. GoogleEarth, ARCGIS10-3 and eCognition Developer software
were used to process and digitize satellite images. Vegetation changes in time and place have been identified
using the NDVI index. Validation and determination of vegetation status based on the average percentage of
vegetation (less than 20% for poor cover, 20 to 50% for average cover and more than 50% for good cover)
was done by sampling and studying 100 samples (plots) in the field. In order to measure the agreement between
field data and data obtained from satellite images, the total accuracy coefficient and Kappa were used. Finally,
in order to reveal the trend of land cover changes R software were used.

Results and Discussion

The area of rangeland during the period from 2000 to 2020, decreased 3.96 percent or 12976.3 hectares.
Occurrence of drought, overgrazing of livestock and development of residential lands due to population
increase can be considered as the reasons for the decrease in rangelands in this area. The area of forest in this
period decreased 72.48% or 40438.4 hectares. The declining trend of forest changes is due to the expansion
of residential areas and gardens in these areas because of better climatic conditions, unprincipled and excessive
exploitation of forest products and occurrence of drought. During the study period, the level of surface water
resources due to the construction of a dam 100% or 453.15 hectares and the area of gardens, mainly Pistacia
vera orchards 66.18% or 6624.36 hectares increased. The barren lands increased by 29.18% or 544757 ha
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during the study period. Excessive exploitation and destruction of ranglands, unprincipled land use changes
in recent decades, especially from rangelands to agricultural lands in the south of the region that was
abandoned due to low efficiency, drought and water shortages in a large part of the area as a result, the
abandonment of some villages were some reasons for the increase in the area of barren lands.

The area of arable lands decreased 75.29% or 9055.62 hectares during the study period. Since the construction
of the dam could only met the water needs of a small part of agricultural lands, expanding Pistachio vera
orchards and drinking water in Damghan and surrounding residential areas, water shortages, especially in the
downstream lands, led to the abandonment of part of the agricultural lands. Therefore, agricultural lands were
reduced. The increase in the area of residential areas during the mentioned period was 60.86% or 635.4
hectares, which occurred due to the increase in population, especially in urban areas. Study of vegetation
changes in Damghan watershed with field studies, review of data from previous studies and measurement of
NDVI index between 2000 and 2020 with 5-year intervals showed a trend of increasing in areas with poor
vegetation and a trend of decreasing in areas with good and average vegetation. During the mentioned period,
the area of the land with poor vegetation increased 163798.3 hectares and the area of lands with medium and
good vegetation decreased 111011.4 and 52796.9 hectares, respectively. These changes are related to human
factors such as population growth, unprincipled land use change, improper management and over-exploitation
of resources and lands, and environmental factors such as reduced rainfall. The process of vegetation changes
with R software in Damghan watershed also showed that the total amount of vegetation decreased on 227754
hectares. On 358327.11 hectares of the area vegetation was unchanged, and finally on 8146.89 hectares of the
area vegetation increased following changes in land uses.

Conclusion

In general, in Damghan watershed in 21 years (2000-2021), land use changes, especially from vegetated areas
to residential and industrial areas, gardens and, consequently, the expansion of barren lands have occurred.
These changes were more concentrated in the suburbs of urban and residential areas. These changes are more
significant in the southeastern half of Damghan watershed and can cause problems such as declining
vegetation, increasing the amount of fine dust, reducing fertile land, reducing land capacity, etc. in these areas.
In this regard, by assessing the condition of vegetation and identifying critical areas in terms of vegetation, it
is possible to improve the condition of vegetation in these areas by implementing appropriate management
and rehabilitation operations. The structure and density of vegetation in the region has changed due to changes
in land use, so awareness of these qualitative and quantitative changes in environmental planning, land
management and sustainable development of the region is very important. The results of monitoring changes
and degrees of land use dynamics show that if no action is taken and the trend of land use change and
vegetation continues in the future, as a result, more rangelands and agricultural lands will become barren lands.
Therefore, it is hoped that with the cooperation of relevant officials and paying attention to land use planning
and proper management, the current trend of land use / vegetation changes will lead to sustainable
development. Also, considering the fact that vegetation and land use in each region is a reflection of socio-
economic and environmental status, managerial factors in the region, soil type and condition, climatic status
and in general show the human relationship with the environment, it is suggested that in order to prevent the
crisis in Damghan watershed and turn this area into the main center of dust for the east of the country, field
studies and practical measures be taken to protection and reclamation of this area.

Keywords: Land use changes, vegetation changes, NDVI, Damghan watershed



