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Monitoring of cropping pattern changes using Sentinel-2 Imagery and GIS
applications: A case study of Varamin plain, Iran

Kambouzia. J.!, Ghanbarzade Ghasabe, A.” and Aghamir, F.}

ABSTRACT

Kambouzia. J., Ghanbarzade Ghasabe, A., and Aghamir, F. 2025. Monitoring of cropping pattern changes using Sentinel-2
Imagery and GIS applications: A case study of Varamin plain, Iran. Iranian Journal of Crop Sciences. 27(1): 129-146. (In
Persian).

Introduction: In recent decades, arid and semi-arid regions of the world have experienced considerable shifts in
agricultural land use, driven by chaging climate and resources limitations. In Iran, particularly in Varamin plain
these transformations have included significant changes in cropping patterns, especially the conversion of
rainfed fields into orchard. The primary motivations behind this change include increasing resilience to water
scarcity, economic incentives, and government support programs.

Materials and Methods: This research used Sentinel-2 satellite imagery and the NDVI (Normalized Difference
Vegetation Index) to monitor agricultural land-use changes from 2016 to 2022. NDVI profiles were calculated
on a monthly basis and aggregated annually to reduce the effects of clouds and short-term variability. Supervised
classification was performed using the Support Vector Machine (SVM) algorithm in ENVI software. Accuracy
assessments were carried out for each year, using ground reference data and official agricultural reports.

Results: The findings revealed substantial declines in irrigated lands following the severe drought of 2017 (from
47% in 2016 to less than 8% in 2018), leading to a rapid increase in orchard areas, especially pistachio
plantations (from 16% in 2016 to over 48% in 2018). However, a severe frost in winter 2020 led to major
damage in newly established orchard, particularly those that were still young trees. Consequently, by 2022,
orchard area declined sharply to approximately 17%, and rainfed cropping resurged. Classification accuracies
were consistently above 80% for all years, with the highest accuracy observed in 2018 (Kappa= 0.77).
Conclusion: This study provides a spatiotemporal analysis of cropping pattern changes in Varamin plain. The
findings highlight the dynamic nature of land use in response to climatic events such as drought and frost,
underscoring the importance of flexible, climate-resilient planning in cropping systems. The integration of

remote sensing and machine learning tools proved effective for monitoring land use trends over time.

Keywords: Climate change, Cropping pattern, Rainfed cropping and Remote sensing

Received: July, 2025 Accepted: October, 2025

1. Professor, Environmental Sciences Research Institute Shahid Beheshti University, Tehran, Iran
(Corresponding author, D< j_kambouzia@sbu.ac.ir)

2. PhD Student, Environmental Sciences Research Institute, Shahid Beheshti University, Tehran, Iran

3. Assistant Prof., Medicinal Plants and Drugs Research Institute, Shahid Beheshti University, Tehran, Iran


http://agrobreedjournal.ir/article-1-1424-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

"IYANFE P F O Kan 5 LS pmelS e slolgale s slas 3l oslizal b oaiS” (6 801 Ol e 2l

OLel a8 e sl Esl lid o (LT
o 4S ol ol oS i ST (6 SNl 0
bl oa 5,0 aBlS Sl a5 bnS )3 (J e
oS ol mle LS s 550 bis U5 00
aS Sl osls OLas JstIs 5 Sl slaa oo .5 5% 00l
ol S 5 OT mlin b pame cli 4 g2 55
(Karandish et al., 2020 C—ul od i La)l jpu L dliS
BT g5 40l ¢ Jolis ;s Mallah et al., 2025;)
I el ST O e J 587 1 esdle Al 5 o
S5l 4yl sl sl (65,5158 ()50
M}S..,\_s\a:;v»\}_ébd\dﬁ)ulj_ﬁd:_:g-ol_gn\
Slresls g 03 78 (s 5 593 5 o (5513
«(Sentinel-2) Y- Juzw dsile YU oSS L (clol gale
a:,ggﬁg\,g\xﬁ@uj—@&&go&t
Wl 5L ol 3 ol
P g sl Sl e L
) (Normalized Difference Vegetation Index, NDVI)
3 S Consy il 1 Lol 0 5020
e 3 (SN 5 4y e J gamen £ 5 el
O ges L;)')jl.ifg.é\)\ Sl yads gy p 93 el
(Huss et al., 2022; Eskandari Dameneh et al., s34
(slo sl sale sLaosls 5l esbiul L 553 3l ot 2021)
OLE VL s L1y iS5 b 5 (6,8 Ol s
=l eSOy e 53 (Naim et al., 2024) das
el i Oledbl gblv oLas o Ol L laosls
Sl g Calses sla S (g 5lwd e LSl «(GIS)
(Darzi > 55 0 ool 3 ad a2 ol A laskaly
8l Ol oy wd Lol & 5> Naftchali et al., 2024)
ol 3l 0 s 4 (6 S5 s Ol 039 331 Csl
Eeb by JLuSas ), S5 s la b SSTy, des
Gl Sl 6ok 53 (o DY gmaes L 5 (6L
ol =5 ey (Fan et al., 2022) Coul ol Olg
Lol Kb 5 oS 6 S ol ¢ ol 58,
Sl (St 25 4y Jasta o1 L p 0TS OLE

AR

4o

S e St a5 s Gble 53 (65,58

et 3 el sl DT e 0 6 Ko ol o
B S R e s
Jol 4 gad Ol sl )3 3 5d o (el D i
A_f:}_.i,u.»a.x_i:&:_n\)j Cds 33 Candy ol
Sloe i Sl gy g Sdls 5 S el
Ol 5 ST s s S8 Csly (e 5 T
(Azizi and Azizi, 2023; Cewl odlis ailate 43 u.fTrf
aS das o0 OLi Cunsy ol Asadi et al., 2023)
8ol <035 HIULL p odle Gy iS¢ S
Ol g a0 ol slajls
aT@LLA q;,wl_:d@a_;f‘g wgﬁl
AT r sl a5 53 (s b il ,E 5L
¢ I gladls 55 .(Marzban and Asgharipour, 2025)
2l b ep s 5 (65,58 B 8 i
slag S 55 ol sladss, 5l (S pla s
s Ol eSisans 5 &S bl )3 (S5 455T
Ol et g b ol [ 4 Sble ol Lol 0l
S 0330505 518 5 ST ulie S goos ¢ oachl
Yang etal, ) dies AT e (A 205 5
5 b glaT (e s s gl (2020
NP oS VL ks ()58 Lol pon o a3 5
sl 3,0y (Fow (509ES 1y elae Hlid (bls
sladlw 53 .l odd W5 gl 5o Al sl
Slro i jlas sy 0 G5 0 0 5 AL EalS ]
) 33 755 ey i b JSin ¢ e 5 T
S el ok sl Jalge opl sl 03,57 Ly s
O ets (gaalllas () o datns (gladats 4y sl y 9 Cis
J;)‘Jﬁ.&jbj‘,_nd-‘(&h-ugjwéﬁ\
J—lse — o> .(Ghordoyee Milan et al., 2023)
=) 03 = il 5 Ll GLadS e aes
sl (Nouri et al., 2023) Llazils [ad Ol i
sabelu o g5 S Mg llel Wil o las


http://agrobreedjournal.ir/article-1-1424-fa.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

VB F Ol oY wu‘ijwu?‘";;lﬁlsabijw,u"

el () JS8) Ccl o5 5 05 Ol G g )3
VP 55 e e ST V0D (B Sy L s
¥oogam 0 oLl i Sl Ole (S 50
540 5 B0 dsb ardsFr a0 0) b adds
D5 s o e 4ads PO 5 am 3 VO U aids YA
Sl 20 Y li):cb,wjlo-li.l:_w;:.atw)ljmb
5 eblal g 50 Slels ) 4 Jlad 1 &7
Gl U o jloles £ 5 Sl glacis
A 03 3dmn 4 e ) 5 S (el o 4 (e
(Valivand & Katibeh, >33 oo g0 7 5 5 0185
S 5 oSt a5 &St il 5 oli] 2020)
Slas S5hee 5 a ke YY1 S GV 3L
U STIRCOUN N [ g BPRSPPS PRV PPN WS
SLET (pas2) sle sl 51 OWLE Wi,y fuas aibaie
aibate cplyls aslsl (g ,48) Dbl S5l 6 5 ods
s e 5 5 slas 80a) 8 Sl Ok (sl
S0l ) 3 a3 5 (51,5 le am,5 ¥4 b Y
Cel (18 Bl a3 53 U & (63 glos Jilus

.(Asadi et al., 2023)

3
m

4S00E  SO0E 55

O0E  60'0VE

Sl 0als QLS o0l Ol @u (Myint et al., 2021)
L Gloylsals slaesls S 5 Sleslewllsa s
Y s 55 0155 g pble (6,50 (slog s S
Sl 503,85 glold YL CBs L, 5,5l
(Guan et das OLE ibigya |y oS gla ST 4L
ULl g 3 5 ) Emami and Koch, 2018;) al., 2025
A3 OIS ol 5 383 dalp e (6,5 o
Sda L Sl g ity (nl bl 2 LS o
Sl s omelrs bs s Jwb S o S slubks
sl jlesliul U cctS 6o S 1 il Ol i
AL S S iy ol 5 sl ol
e ) 093 3 e glaesls 5 oLl ae Sledb
LT3 ) g0 35 slans ol 0 plonil 1l PPN
SN ks s e (5l (63,518 g sl 1)
il Ll 5 s Slie el gl e b osS

.Qﬂ‘b}»buct»jjéﬁﬁ

by w3y 9 310
é‘jdﬂb)@bﬂ%));ﬁ@é:ﬁ}&@‘)a

BSO0E 2
£

]

IT0ON

WoUN

U

65O0E

00N

35°00N

WOVE  4SO0E SOUE  \SOUE  6000E .
5100E sPbRE syove
N -
A Tehran
8
Legend
Varamin z
Tervas 4
Iran /
S100E s200E syouE
SIWTE  SI00E e srs0vE S200E z
H
8
N . L
A Varamin

00N 35200N

35'00°N

——— Kilometers
2040 80 120

o WOUN  IS0CN 35200

S0 S1U00E  51°400°E

SI'S00'E 5200

(Wb)@b) NLE«J)‘,AMM—\ Jg.l
Fig. 1. Map of the study area (Varamin plain)
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Table 1. Temporal changes of cropping area assessed through pairwise biennial comparisons (2016-2022)
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