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Fig 1. The location of the study area in the country, Semnan province and cities and its hillshade map
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Table 1. Information on Landsat 5, 7 and 8 satellite images

Wﬁ“)) &:.iﬂ.’r'u).)é J;L.}\Jut.?
sk C}J o33 C}J @)U ) L Cj—‘
J"‘ &Kﬁ AJ‘ﬁLA
oLl TIF Y+Vo/0/Y . e Y Yo W\ A Cewdd
oLl TIF YeYe/0/V . Se Yo Yo Y A k]
ETM" TIF Yo ) /0/YA ~ s ¥ A Ve
ETM;TM TIF Yoo ' Ao v ¢ e

AR



A\FX¥3 b\;’....:u (r}é eJLnJr/rﬂ:};u db)ﬁ@\.’w B &gj‘ﬁ C)Lﬁ%‘ 43\.»\..«3)3: jiui'a.dm

ArcGIS10- GoogleEarth L;u)l)slp; Shsleylsale 5 slas
05 pslal asls Al eslaeal eCognition Developer 5 3
s erdas @nvi) La,lsle 5 ple O 2iSST 158 5
S ekien slat edias S5 sl Sy s e oS (idrisi
B sl dnanks b ol e Spe sbdl bl
S s ) e b Sy Sl slas ez tes
Grolslas JSE w1y ol 5l 5w S s s aalas
St bl 035 Lls Lo sSde 1l 5 .(18) as b
by pslal gluankd slien gl a4 5L iy
Ly sl s los Wlgi e 5 ol ol 355 JBlo>
LBl asly pl @Bls 53 das plil ool 508 < 5l
Lo pblar el SO Sl Ade 5 Jblas Sledlbl
s5m5 LlBl e el Sl eslinad (4) &S £l Al (sl sl
oslizal 5550 Jtls Slidss 3 oyl 4 Of sl 1S
Sl ol Gl il 4 S ol B S 13

j’:‘.'.‘.’d‘\"‘b)"f )‘.}}«J ARAK jY"'cY'\'J'\O 6L€JL-

B I P INT S IS SRS
A3 S ey bdle pl s ailas

050 Jlyess & s 5 ¢5d S0 810 S5 G Y SO

—YYe Gl a3l o3 OF Sl eis 5 20l 6,8 anlllas
Yooo

ol slaesls o&b SITIE LB o) goa 5580 slas
cJﬁ?céfJAug_ﬂbuéj)lsijon\?‘ow
ol 5 @oslas sl b sl okl (T ol
Sy bl S5l dn ol sl SSE g g
o35 5 Ll Comlae Yoo 5 YN0 Yade (Yeen Ll
ACERES P DRSPS UG FRSTSP W § BCH SOV SO Pt
95 53 Obals o35 gl Cwdd pslad WIS s S aseie
Sk 95 ol ul by oyls S5 Yo (ROW) a5, 51V
SilaSalisn 5 I andlae 3y50 bl 0553 b (6 sl
el A

L35 5 Lo (Gl 5 pwdd Olbemal 5l A
S A S 18 b5l asse sleslaale slal ganail
)'( ..X;»J)b ‘deﬂ‘ﬁY'Y' Juqbﬁfﬁ;www
slaolgale slas 5leslanal 5 (V B Y s |K2) 4w e
204 ‘_;-ﬁb‘ LSJ"JS L;A.:..L ‘CJJ‘ J§j§ )‘)ﬁ‘rj: BLEEE =l 2l

Gl 8y 5 Sy Cer b S s T SIS

Fig 2. An image of the destruction of a rangeland due to plowing and turning them into new rainfed land
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Fig 3. Gardens of 10 to 20 years in the region (change of agricultural use to gardens and villas in agricultural
lands)
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Fig 4. Development of industrial centers and construction of industrial units in rangelands and agricultural lands
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Fig 5. Newly constructed garden in rangelands and rainfed lands
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Fig 6. Examples of rangelands with medium vegetation cover and a view of the construction of industrial units in
these rangelands (in the northwest of the picture)
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Fig 7. Destruction of the forest area in the northwest of Foulad Mahaleh due to the construction of the road
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Table 2. Land use classification error matrix
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Figure 9. Land use maps in Damghan area from 2000 to 2020
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Table 3. Land use changes in four study periods between 2000 and 2020
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Fig 10. Changes in different land uses (relative to the total area) of Damghan area from 2000 to 2020
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Figure 11. Vegetation changes in Damghan area from 2000 to 2020

d= s VYW s b i sl iy s gals U s parle Sl Sl e ) Jel b
QY JK8) col 2158 b S sl OLE Yoo eoYaYe Sl o3k 43 NDVI alS

D2 UAY 5 A s b st s o LS

i.




wjym 3 S mie ol S Sl (b

VYl e A R VYo U Yo Jl gl gt palS (hd g Ol i
40 7 90 _
35 - * 80 -
30 - 70 -
25 | o 60 -
8 ¢ y 50 - _
3 20 3 y = -0.8543x + 1790.5
40 - R? = 0.915
15 1 y = 1.2765x - 2545.1 30 -
10 — R2=0.9265 20 i
5 10 -
0 ‘ ‘ ‘ . 0 ‘ ‘ : ‘
1990 2000 2010 2020 2030 1990 2000 2010 2020 2030
Yoo BYerr Jlo sl g alS nig Ol s
12 -
10 -
8 4
Y,
4 4
2 4
0 T T 1 1
1990 2000 2010 2020 2030
A b sl IS Sbey Ol s VY S
Fig 12. Temporal changes of vegetation classes
o35 o ol B0 el B ,d s 52 ALS iy gl 53 R LIPS L S fhy Sleis e
u,iw”qﬁ o) 4> u"fc —ge éﬁf U’:’"’ 53 .l 03 g Bl )L&A YYVVoi ckw 53 S sl QLIS Olals J,:.>r.j °) 9>
JTCLA}BM‘J;TM&JJJJJ}MQ_}JA_}C».»U&L“; C)a.« BLEE] CM.«\ 4.'1.9[;“ J».Als fLS L)':M;ﬁ Q‘J:.o e)'?
Jg‘;z) g;..w‘ 4.:3[.3‘ J).\.@.: CJLPL: w}? ).':.‘ )J JAS &Jﬁ QU}MQ)&&S&J);a)j})\)tgbvof\v“\//\\

Oy Olier o35 3 SESa AVEVAY mlawr s Tulg 5 ol o35

oalS Ol i el sl il dal; gy

A



A\FX¥3 b\:..‘.g\.? (r}é UL«:/"A:J’}U« JLA)‘;»,LCLA BE u._a'\:.a\ju’- Sl 45\.&\..«})}: J“J:M

S4°00"E
1

FoTe UTeee Jlo slgbinlspiol 039> 53 GBS uigs plime Sl peedd Wiy 4t

N -'g.‘ o ”‘

1em=5km
9392308
- half iy,
[ i g
| JERERGY

360N

T
S4VOE

R izle 5 5 el P g Ol Ol eis Ly, 4l AW S
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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Fig 14. Vegetation status in Damghan area from 2000 to 2020
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Table 5. Land surface changes based on different vegetation status
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Abstract

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
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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 NDVI values
were 0.598 in 2020 and 0.481 in 2000, while the
lowest were 0.391 in 2010 and 0.359 in 2015.
Areas with poor vegetation cover grew by
163,798.3 hectares, whereas medium and good
vegetation areas declined by 111,001.4 and
52,796.9 hectares, respectively. Thus, poor
vegetation cover in 2020 increased nearly fourfold
since 2000, while good and medium vegetation
decreased by 94.54% and 22.88%, 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.

Abstract

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



J RS gis for Natur Res (2025) 16(2):25-50.

%JaurnalofRSandGlS
- forNatural Resources g

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 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 1110114 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
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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 wurban 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
gualitative  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, RS

Please cite this article as: Nikoo, Shima, Akbarzadeh, Peyman. (2025). Monitoring land use changes and vegetation in
Damghan watershed. Journal of RS and GIS for Natural Resources, 16(2): 25-50.

50



