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Extended Abstract

Introduction

Land use change analysis is of particular importance due to its direct impact on environmental, social cycles, and ecohydrological
conditions of watersheds. Watersheds in arid and semi-arid regions, especially dam and agricultural plains, as are as sensitive to
environmental changes, require careful management based on scientific data. Remote sensing data is one of the important tools in
this field, which is a suitable alternative to traditional and expensive land surveying methods due to its wide coverage, lower cost,
and ease of access. Satellite image classification, as one of the main steps in remote sensing data processing, includes a variety
of methods, including algorithms such as maximum likelihood, support vector machines, decision trees, neural networks, and
random forests. Previous studies have shown that the random forest algorithm has a high ability to classify satellite images and
prepare land cover maps. This method has been used to analyze land use changes in different regions of the world and has brought
high accuracy in the results. Among the research conducted, we can mention the application of this algorithm in the assessment
of urban, agricultural and forest changes, all of which emphasize the high efficiency and accuracy of this method. In this regard,
the accurate identification and analysis of land use change patterns can not only help improve management processes, but also

serve as a tool for predicting the long-term effects of environmental changes in watersheds.

Methodology

The study area in this study is the Khosuyeh Dam watershed in Darab County, located in the southeast of Fars Province. This
area is considered a semi-arid region of the country, and in line with the objectives of this study, land use changes in this area have
been examined in two time periods (2001 and 2021). To analyze land use changes in the Khosuyeh Dam watershed in the time
period of 2001 and 2021, satellite data from Landsat 7 for 2001 and Landsat 8 for 2021 were selected. Information on precipitation
and temperature in the study area has been collected from meteorological stations. This data has been used to analyze climatic

conditions and their changes over time. For the classification of satellite data, the random forest algorithm has been proposed

1 . M.Sc. Student of Ecohydrology, Department of Range and Watershed Management, College of Agriculture and Natural Resources of Darab,
Shiraz University, Darab, Iran.

2. Assistant Professor, Department of Range and Watershed Management, College of Agriculture and Natural Resources of Darab, Shiraz
University, Darab, Iran. Corresponding author: Es.Sohaili@gmail.com

3. . Ph.D. in Watershed Management Sciences and Engineering, Yazd University, Yazd, Iran.

4 . Assistant Professor, College of Agriculture and Natural Resources of Darab, Shiraz University, Darab, Iran.

VEF )l —FA o ylod —o2dj95 Sl v Ol ol (owsias 9 osle


https://jwmsei.ir/article-1-1185-fa.html

[ Downloaded from jwmsei.ir on 2025-07-19 ]

as one of the most effective non-parametric methods. Random forest is one of the powerful and popular algorithms in the field
of machine learning and data classification, which is very suitable for complex and noisy data. This algorithm is constructed
using a set of decision trees randomly and can effectively classify data into different classes. Due to its high ability to deal with
unbalanced data and low sensitivity to small changes in the data, random forest has high accuracy for land cover classification.
Accordingly, in this study, the random forest algorithm was used to classify satellite images and simulate land use changes in

the study area.

Results

To classify Landsat 7 and 8 satellite images in 2001 and 2021, a random forest algorithm with 40 decision trees was used. This
algorithm was selected due to its ability to manage large data, roboticity, and high accuracy in multi-class classification problems,
especially in the field of remote sensing. The number of trees, 40, was determined based on the principle of stable error rates.
Also, considering the multi-band nature of Landsat satellite images and based on previous studies, the square root of the number
of spectral bands (in this study, 7 bands) was considered as the basis for selecting the number of variables examined in each
tree. Comparative analysis of land use maps in the two study periods showed significant changes in land use types, especially
the reduction of wasteland and the increase in urban areas. These changes are the result of a complex interaction of human and
natural factors and can have important consequences on water resources, soil, biodiversity, and ecosystems of the region. Overall,
the total land area in 2021 has increased significantly compared to 2001. Each of the land use classes has experienced different
changes. Some classes such as “cropland” and “buildings” have seen a significant increase in area, while classes such as “barren

land” have seen a decrease in area. These changes reflect different development trends in the study area.

Discussion and Conclusion

In this study, with the aim of analyzing land use changes in the Khosuyeh Darab Dam watershed, Landsat 7 and 8 satellite
images from 2001 and 2021 were used. In order to classify land use more accurately, the random forest algorithm was used, and
the results indicated the optimal performance of this method with an overall accuracy of 89% in 2001 and 91% in 2021. This
indicates the high efficiency of the random forest algorithm in separating land uses and preparing accurate land cover maps. A
comparative analysis of land use maps of the two time periods studied showed significant changes in land use types, especially
the reduction of barren lands and the increase in urban areas. These changes are the result of the complex interaction of human
and natural factors and can have important consequences on water resources, soil, biodiversity, and ecosystems of the region.
This research, using modern methods of satellite data analysis and machine learning, has provided a suitable platform for a
deeper understanding of environmental changes and providing management solutions. The results obtained provide a valuable
tool for managers and planners of the region to formulate natural resource conservation and sustainable development programs.
In addition, the methodology used in this research has the potential to be generalized to other similar regions in the country.
Similar research has also shown that the use of the random forest algorithm can have high accuracy in land classification,

including a study in a semi-arid region that reported an overall accuracy of the random forest algorithm of over 90 percent.

Keywords: Darab Plain, Land Use, Machine Learning, Dam Watershed
Article Type: Research Article

Acknowledgement

The authors would like to thank the Hassanabad Darab Meteorological Station for their cooperation.

Conflicts of interest

The authors of this article declared no conflict of interest regarding the authorship or publication of this article.

VEoF Lo -5A 5 e~ 03555 Jlw v ol o5l it 5 o5l


https://jwmsei.ir/article-1-1185-fa.html

[ Downloaded from jwmsei.ir on 2025-07-19 ]

Data Availability Statement

The datasets are available upon a reasonable request to the corresponding author.

Authors’ contribution

Zahra Mohammadi: Conducting research, analyzing data, writing and making corrections and making comments in the
abstracted article. Esmaeil Soheili: Guidance in choosing the topic, choosing the study area, collecting the necessary information,
conducting and writing the research, editing and reviewing the article, controlling the results.

Yaghoub Niazi: Guidance in conceptualization, using remote sensing, performing software/statistical analyses, editing and
reviewing the article.

Farid Foroughi: Guidance in reviewing and editing the article

Citation: Mohammadii Z, Soheili E, Niazi Y, Foroughi F. Assessment and Analysis of Land Use Changes Using Landsat Satellite Images
and Random Forest Algorithm (Case Study: Khosuyeh Dam Watershed).jwmseir 2025; 19 (68): 32-45

Iran-Watershed Management Science & Engineering, Year 2025, Vol 19, No 68, PP 32-45

Qo8

Publisher: Watershed Management Society of Iran © Author(s) [\ By_nNC_|

VEoF Lo -5A 5 e~ 03555 Jlw e ol o5l it 5 o5l


https://jwmsei.ir/article-1-1185-fa.html

[ Downloaded from jwmsei.ir on 2025-07-19 ]

(PO S 2 59591 9 Cawid Sl 9o 2 glai I oliwl b (221518 Dl ek ko 9 (2L 5
(4 guw w310 395 150 yg0dntlian)

Pd'aﬁfs "\‘.f" rASJ.L:; %{5—7“1‘ *Y;};@-w J;&La-w‘c ‘GM l,aj'
AL VAR VAR SR A3 'Ci)\: AACAVARVARY :u’:fl'ii, 'Ci)\; OO VAR SESTIE 'CL)[; AL FECVAL RSP '@)‘5
https://doi.org/10.22034/19.68.3

oS>

Sloss Comal Gl lossm ($5 8500581l b 5 olail (s s a3 2 5 el ;3T W3 (oSl (620l Sk oo
(ool juis 4 laa Gble Slgea 65,0US 6,8 L glacds 5 b };:'r.ﬂojy 05 g S dad g S bl j::ui slaeys= 5,0s
Js 4 4S5 W o e ) cpl 5o s sLlnl 5 S el b slaesls kxes de glresls 5 fie g BB Copde Al
ﬁjw 6-\'&@ S oS0y ‘;v_o‘) 6)‘.5154.:43 4..:,%,1 K) ‘;.vv.ﬂ dl.hdf&_;) 6‘15 w\m u.'a_;(:\’ ‘wjv.a: CJJ.Q..» 3 j-oS 4.4.',& ‘waj;j..\f
s S 4 015 o T oo 5148 555 0 Jol 1 (oo st (sl 5535l phomien sWosls (2315 ol Jorl o 51 (S0 Ol 5o (5ol gale
J.:l:d' Sda b fagh ol s S oyl de:l.,aJJf.a 9 s sbasls ‘5};(&.@ s Olads Hls il (Sl fSla> O smen
6&%@)#%“ abm‘Y'*\j*"\d‘AdLﬂij}vw.\ﬂ 6‘°)|ﬁhﬁ‘9w5| g&)‘)b QMM};”QTG}?J} ﬁ‘)‘ 6ﬁ)lSQ|ﬁ?53
Yy Jle s a5 A8 ga;gy,,wwy@%ﬁw;ivﬂ’@wsma;,sqg=wﬁ¢ V:J_,,le,zudﬁ,\s;&s;
‘.!-“bb‘g;“:'}% ‘5155 6‘.@4—:.3.; A:.GJ 3 y|)| 6“6)3)15 m L ;;‘sbw Jﬁ-’\’. &Jﬂ‘ 6Yl.3;;_ﬁ'|)ls AM:QU'J Cﬁ‘ .)‘,.‘\ Y'Y\ JLﬂ L M)) *\
K] J'll'f ‘;ﬂlb‘ ‘;ﬁ\s ajg_‘gda. sudﬁ)ls C‘_,s‘ )A 6)‘5‘-'# CJ‘,;_.‘J cwl.hﬁ A)y ‘;LGJ a)".) ‘5.5 ‘;ﬂlb‘ 6}3)‘5 6‘.&4—:—3 ‘5|4..\.3l.3.a ‘}-:L’J C.w‘
S guie\w Ve le.h-\.a‘.g Jﬂjw 9 Sl &,b 9 &L..J‘ JA‘_,& odZuy JALG aos O s CJ‘.’.‘ Sl QLS T, 5,48 Sbla u:%‘}é‘
ol (5 s ordle (5250 5 loolpale (slaesls Jolowi o g la by S ool b Raghy cul S adls aiie OB lup gt 5 (s 555
aakaie glﬁ)ubj K] Q‘J._a'..\,a (5‘)5 J&.«.&)’ﬂ Ls)‘J'J.‘ geJﬂLL.u.h\.g @L‘b R | o.\ls rA‘Jb diﬁu\ﬂ ‘5\A)L§A|) 43|)| K L;k:?u;';‘ﬁ.:.a}' JS'&:.Q.F &5): E.S‘Jf
3,05 15 59iS 53 alie Gble.aisls 2,0 gduaib 3 oYL Cds Llg e olas JKor ‘.;wfn 5 oslizl 45 Wilesls L& 55 alin Slidss

Sl 038 318 Ao s34 (VL 1) sl SR o, s8I S s oS St ae (sladlais )3 (glandlas dlax 51 AL

e 3wl 055 copile 6, 85L (21l 6,8 colyls o (e Slguds”

Glostsale s slas Sleslinel b oll (5 0l8 Ol s o 5 Sloslde b S b cosins (5L ¢ uslons] Lgos d a5 (Slames calisiun!
£O-TY (AN VErt Ol (Sl sl pdiges psben (& s o sl 0 5 1635 soanlllae) Sl K w85

LO-YY amio A o3lad V4 o )55 VErE b Olal ol sl wdige 5 pke

Q00

[\~ v _nc_ | OBk 55 © Ol guls sl sl 10

Ol el et ol (ol oade mulin 505355 LES oSl g1 3l @0 i (63 05 5em ST Al ol ST (6 il )

Email: Soheili@shirazu.ac.ir :J g s lws 55 .01l el el o Kiils (Ol yls b e s soslis o.l%.iilé (ol £ 0 pio skl =Y
Olpl ey o Sl (Sl Pl pwdige fJ‘L" GFS> a gol s =Y

Ol e o&ils (s b e s sl 0SS Latewl =8

VEoF Lo -5A 5 e~ 03555 Jlw o Ol Sl it 5 sl


https://jwmsei.ir/article-1-1185-fa.html

[ Downloaded from jwmsei.ir on 2025-07-19 ]

s Sl TS el S SOl by il
oSl S5 p3Y Y8 ] 5 S e Ll ¢ sl [
S5k 3 i 5 Sl s SO el K
oslital i s 5 S laosly guaib (gl aS (ol ibe
Caslie (g pduilaasl VU o35 s a4 r.q))i]\ ol sl e
S a Oslsel glmesls asls 55 WU LUl 5 5 pl s
Jis UL ol Dk e 5 b P 2
S a8 losls 0L et Sldlae [FYOVT] Sl o
5 Sloslmle pslal sduaib s VL LUl bslas Ko
Slas Jls gl Sy cpl s s e gladdd 4
Colazs S 13 eslinl 5 50 Ol cilises Gbln 53 LSl )8
s VAR T clos 5T Ols | 4 @=L Yleds
Sleks 3ol sy 53 oSl opl 3 lS w0l e bl
52 i (Sen oS5 So sl I 5 65,5l (e
(Y2¥Y) OLea 5 ol DVAAT L5l AST 3y, cpl VLESS
iy 3 S8 Sl Mo gl 1) s S 5 S
ey cwnd ol by slagg w3l eslanad U (g g o2
AST Calises gl WIS S8 53 By ol YL C3s 5 5 s,
(':"U-"Q\ Sl anslas 4 glasdllas 53 (Y0YY) OLKen 5 5l s S
S8 shuaib (lp (ol Ko e Sl pile (5,550
Gates cpl dtls Sl gl s sble ys Lol
Ghoazk 3 cl ally gslas Ji» V':J")}'Q‘ aS sls plas
S S Ses Lmr:wjfjl s G S S S Gs
Olpas o 5 gy rasn ol ol Gua L alls
(ool Olal 53 W3l ey gt sl oim 53 2l S
Sloslsale sl Sl eslizal L YY) 5 Yoo) b oyss b
seles e ol el ol K s S 5 (AY) et
5 e slabe ol s aibie nl Coeal o4 4 pesan
ol el 4 S o Si e el bl s 0f (g8 3
g 5 $5oslaS Wle os xS Sl glac bl e aikais
2 el 8 Q\J@WJ;‘U}J”}W slaaas ;5 (¢ o
S D is S sS 1 (S el 5508 G lee
SLld ALl el (G pl 03 3gd s Lo S
Sl sbeles 51 L3 Sl eis Y Sds L ol 6,0l
OF laasl S s Lo 5 plulid |y ailie ablal 5 s
2D S el 5 Sopde o s W8 S Olsss
(.:q“))ij\ 3,0 s anllae ol Lg)ﬂj} Syh o A aden cpl 5o
gladkie 53 Bl @8 Sl s gl el S0
@ oades ol ol Al 4 st ol o Al S aes

2. Support Vector Machine
3. Decision Tree

4. Neural Network

5. Random Forest
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Table 1- Evaluation of the accuracy of land use classification results using the random forest algorithm(2001)
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Table 3- Land use classification results for 2001 and 2021
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