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Article Info Abstract

Within the coronavirus spread, societies experienced harmful
emotions.Therefore, various policies were implemented, including home
quarantine and social distancing, which in long time led to numerous
social harms, including decline in social sustainability. According to
research, healing Landscapes increased the mental and physical their users
health, so attention should be paid to the application of this factor in the
public open spaces design.This issue is quite tangible in the Tehran
metropolis due to high population density, and since Ekbatan complex is
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Keywords
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open space ) ) : _ :
Social sustainability the most densely populated residential complex in Tehran, implementing
Covid-19 solutions to improve social sustainability is vital. The research goal is to

determine the feasibility of using healing landscape components in
residential complexes open space in order to increase social sustainability.
This research is a mixed research type, applied in terms of purpose and
descriptive-analytical and survey in terms of methodology. Data collection
is through library studies and field surveys and the sample size is 50
experts. The method of data analysis is using t-test, Friedman, factor
analysis and structural equation modeling method. Based on the research
findings, the "participation” dimension, with an average rank of 2/35, has
the greatest impact on increasing social sustainability through the
application of healing landscape components in residential complexes
open space. According to the research results, strategies such as increasing
access and permeability to space through using diverse plant species and
the diversity of collective spaces while utilizing natural elements (flowers
and plants, water, etc.) will be helpful in implementing this dimension.
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History The COVID-19 epidemic resulted in increased inequality and
Received: Novebmer 11, 2025 unprecedented levels of unemployment worldwide, significantly affecting
Accepted: January 23, 2026 cities' socio-economic structure. As a result of the social isolation,
quarantine, and other measures used to control the epidemic, as well as the
Keywords problems that came with it, such as supply chain disruptions and limited
15-minute city access to food, healthcare, and green spaces, the structure of cities has
Chrono-urbanism been rethought, and the idea of "15-minute cities" has become very
COVID-19 important. This concept introduces an innovative perspective on Chrono-
Neighborhood urbanism, complementing previous ideas on smart cities, compact and

dense urban environments, and the creation of secure, resilient,
sustainable, and equitable cities. The fundamental concept of this city
revolves around the notion that individuals should have the opportunity to
reside in neighborhoods where essential amenities and services, such as
supermarkets, educational institutions, shopping centers, dining
establishments, and healthcare facilities, are conveniently accessible
within a 15-minute walking or cycling distance. This study presents the
notion and its associated concepts, including their genesis, purpose, and
recommendations for future research.
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History This study examines impervious surfaces in Tehran and their impacts on

Received: November 16. 2025 urban runoff and flooding. Over the past half-century, rapid changes in

Accepted: January 07, 2026 land use and population growth have led to a decrease in green spaces and
an increase in impervious surfaces. These surfaces, recognized as artificial

Keywords materials that prevent water infiltration, include roads, buildings, and other

Impenetrability structures. The rise in impervious surfaces exacerbates runoff during

Runoff heavy rainfall, consequently increasing the risk of flooding in urban areas.

Green space

The case study of this research is District 6 of Tehran. This research
Urban development

utilized satellite imagery and geographic information system (GIS)
software to identify and analyze the percentage of permeable and
impervious surfaces in Region 6 of Tehran. Then, using various algorithms
and geographic software, the data were pre-processed, classified, and
analyzed. After mapping the permeable and impermeable surfaces, the
percentage of each surface type was examined. The results show that
impervious surfaces account for 89.20% of the total area in Tehran.
However, in District 6, the percentage of permeable surfaces relative to the
total area is only 19.10%, indicating a significantly lower proportion of
permeable areas compared to the city as a whole. The findings indicate
that this area is significantly affected by unplanned construction and the
reduction of green spaces, leading to issues such as urban heat islands and
surface flooding. Ultimately, the study emphasizes the need for improved
management of surface water and the enhancement of green spaces as
strategies to mitigate the negative effects of impervious surfaces.
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Article Info Abstract
History In the history of civilization, small islands have mainly played a
Received: November 16, 2025 complementary role in the formation and evolution of human civilizations of
Accepted: December 22, 2025 neighboring lands. Because these islands have always acted as places to stop
and strengthen the sailors, as well loading and unloading sea cargoes, and
Keywords sometimes, depending on the geopolitical situation, as advance fortresses in
Kharg Island attack and defense. In tracking the above capabilities for Kharg Island, today
Urban-island Kharg should be considered more of an oil export terminal, which has taken

landscape ecology

o on the awe of an oil urban-island with the loadings of the petrochemical
Oil industry

industry. In the meantime, the function of Kharg Island has accepted many
changes in shape and substance and has played a role as an urban-island in
the human ecology of the Persian Gulf and the southern coasts of Iran. The
function of external environmental strengths in accepting the first position of
Iran’s oil export has had several impacts, which is considered in the present
research to study the " landscape ecology". In this direction and in the use of
library resources, after representing the history of the island, first, for the
spatial description of the environmental features of the island, the production
of thematic maps in GIS software has been considered. In addition, by using
Google Earth software, the spatial changes of telemetry (RS) island and the
metamorphoses of the landscape elements (patch — corridors) have been
monitored in recent decades. The findings the above research path indicate a
disturbance in the structural elements of the landscape of the island, which,
according to the principle of "structure — function", has resulted in the
decline of ecosystem services. Therefore, with the aim of adjusting the
disturbances in the landscape and with the approach of "Integrated Coastal
Zone Management"”, cases proposed.
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History The process of urban expansion has led to the creation of complex patterns

Received: December 26, 2025 of built-up areas with varying densities and the fragmentation of natural

Accepted: March 02, 2026 landscapes. The composition and spatial distribution of green and open
spaces, as urban ecological structures, can positively impact climatic

Keywords processes. The aim of this study is to examine the composition and spatial

landscape Metrics distribution of green spaces in the city of Yazd. To identify the

green Space o composition and distribution of vegetation cover, land cover maps derived
spatial composition and configuration

hexagonal zoning from Landsat 8-9 satellite images were used. Using landscape metrics

yazd related to shape, spatial position, and size, the composition and spatial
distribution of green cover in the study area were quantitatively analyzed.
The metrics were calculated based on hexagonal grids of five-hectare areas
in the green space class, categorized into five levels from lowest to highest
values, and each metric was analyzed separately. Overall, the results
showed that green spaces in Yazd are clustered with an irregular
distribution. Additionally, in some parts of the city, green spaces are
fragmented into small patches with high edge effects and irregular shapes.
As a result, the composition and spatial distribution of green cover in Yazd
is not optimal, and currently, urban green spaces lack the extent and
connectivity necessary to provide ecological services. It is therefore
recommended that a network of green spaces be designed and planned to
improve the spatial composition and distribution of green cover in Yazd,
as well as to enhance the ecological functions of these patches.
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Article Info Abstract

Sulfur dioxide is one of the most important pollutants in Iranian cities,
especially in Tehran, which threatens the health of its citizens. The degree
of damage of this pollutant depends on its temporal-spatial distribution in
the atmosphere. The purpose of this research is to analyze the spatial and
temporal amount of sulfur dioxide gas in Tehran province in 2023 using
the time series of remote sensing products. After obtaining the sulfur
dioxide product from the Sentinel-5p satellite, the relevant data analysis
was performed. The presence of spatial autocorrelation and data clustering
by analyzing Moran's | statistic and local Moran's index, and to determine
the hot and cold spots of this pollutant, Getis-Ord Gi statistic was used in
Tehran Province Tehran province, and finally, using the Geographic Information System,
the impact of land use on the concentration of pollutants was obtained The
results of zoning and local and global spatial autocorrelation along with
hot spot analysis of sulfur dioxide pollutant concentration showed that the
concentration of this pollutant in the south and southeast regions of the
province is increasing in the cold seasons of the year. The simultaneous
use of several spatial analyzes showed that Tehran province was divided
into two parts, the east, which was almost unpolluted, and the west and
south, which were polluted, and less pollution was seen in the central
parts. Also, among the types of land use, the highest concentration of
sulfur dioxide pollutant and the maximum distribution of hot spots belong
to industrial use and factories.
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Article Info Abstract
History Effective environmental protection largely depends on the quality of the

information used for decision-making. Significant efforts have been made
to develop technologies that inform environmental management and
policy-making organizations, helping them find solutions to complex
environmental issues. These efforts have led to the introduction of
Environmental Decision Support Systems. Problems arise when there is an
Decision Support abundance of uncoordinated information, meaning data is collected from
Decision Systems different sources and scientific fields, making it difficult to assess the
Environment quality of this information. Another challenge is the dynamic nature of
Problem Solving environmental problems. Computers play a crucial role in modern
environmental protection, performing tasks such as monitoring, data
analysis, communication, storage, and retrieval of information. Therefore,
employing artificial intelligence techniques to integrate and enhance these
tasks is a natural step.The primary goal of this study is to review the
impact of artificial intelligence on Environmental Decision Support
Systems in recent years. It also explores the key features of an ideal and
presents successful applications in solving environmental issues. This
research analyzes various Al techniques used to improve and integrate
processes in environmental management. It also addresses challenges such
as the high volume of uncoordinated data and the complexities of decision-
making when dealing with environmental problems and global changes.
Considering the critical role of computers in environmental protection, the
use of Al techniques to integrate monitoring and analytical tasks is crucial
for enhancing the performance of Environmental Decision Support
Systems. This study shows that Al can assist organizations in solving
complex environmental problems and, ultimately, contribute to sustainable
environmental development.
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Article Info Abstract

. Climate change, as one of the great challenges of the present era, has
History profound effects on the structure and performance of cities, and
Received: January 07, 2026 emphasizes the need to increase urban resilience. Urban resilience, as the
Accepted: March 17, 2026 ability of a city to resist, improve, and recover from environmental and

social crises, is considered an essential requirement for sustainable
development in the face of climate change. This research identifies and

Keywords analyzes effective criteria in urban resilience using the Analytic Hierarchy
Climate change Process (AHP) method and seeks to determine key priorities for improving
Criteria resilience against the negative effects of climate change. In this research,
Resilience key resilience criteria including: water resources, urban structure, laws and

regulations, education and public awareness, climatic conditions, green
space, and economic status were identified. To collect data, questionnaires
AHP were designed and distributed among experts in the field of environmental
planning, which led to the creation of pairwise comparison matrices and
the calculation of relative weights for each of the criteria. The results of
this study showed that some measures have a greater impact than others in
strengthening urban resilience. In particular, the measures of laws and
regulations, transparency and understandability, changing water
consumption patterns, and investment in public education were identified
as the most important factors. The present study can serve as a guide for
decision-makers and urban planners in designing and implementing
effective strategies to increase urban resilience to the challenges of climate
change. This article helps to deepen our understanding of urban resilience
and the need to develop a comprehensive and multifaceted approach to
managing crises caused by climate change, and emphasizes the importance
of synergies between different measures.
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Article Info Abstract

History Urban trees play an important role in improving the quality of life by

Received: November 16, 2025 affecting the ecosystem. In big cities like Tehran, urban trees are an

Accepted: January 27, 2026 important element to reduce air pollution. In this study, using the i-Tree
Eco tool, the ecosystem performance of air quality improvement, including

Keywords the removal of key pollutants (CO, NO2z, SOz, Os, PMio, PM2.5) carbon

Economic Valuation dioxide deposition and oxygen production of urban trees in Tehran in

Ecosystem Services
Urban Green Infrastructure.

2020, has been estimated and economically valued using the Benefit
Transfer method. The results show that Tehran's urban trees remove about
221,761.72 tons of air pollutants and sequester carbon dioxide, which has
an economic value of about $2,155,924 per year. Also, these trees have
produced about 160,273 tons of oxygen in the same period of time, which
due to the abundance of oxygen in the atmosphere (about 21%), its
economic value is ignored. The analysis of the ratio of removal of
pollutants and CO-: by trees to their total emission shows its limited
contribution in improving air quality; Therefore, relying only on trees as a
solution to deal with air pollution and climate change is not enough, but it
is necessary to combine nature-based measures with management
solutions. Urban trees have other ecosystem services, whose quantification
and valuation can provide a more comprehensive perspective of the real
role of these green elements in the resilience and sustainability of the city.
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Article Info Abstract

Land cover maps play a crucial role in planning for sustainable urban
development, therefore, their preparation from remote sensing data for
mapping, providing operational reports, and obtaining information for
advancing scientific activities is important and necessary. With free access to
satellite images, the production of this type of maps has increased. The
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Keywords . accuracy of these maps is important for effective monitoring and providing
ﬁ;r%oé%\i:?smg solutions for increasing environmental quality. This study was written with the
Arc GIS aim of preparing land cover maps in Tehran using Landsat 8 and Landsat 5
MATLAB satellite images in the period 1989-2023.The importance of this research lies in

providing a comparison between the two software Arc GIS and MATLAB, for
preparing these maps. Two tools whose output can be used for decision-
making in the field of urban planning, land management, and assessing the
urban carrying capacity. The results of this research showed that significant
changes have occurred in the vegetation cover classes, built and barren space
during this period. The numerical value of built-up area had an upward trend,
while the vegetation and barren areas experienced a downward trend. The
fluctuation of changes for these indicators was calculated as (19.567 - 23.275),
(45.144 - 32.81) and (17.310 - 64.61) km?, respectively. The amount of water
area was also estimated in the range (1.33 - 0.21). The output of the images
obtained from the Arc GIS software was used as the input of the MATLAB
software to compare the capabilities of the two software in preparing land
cover maps. By comparing the images, it was determined that the change
trends of all classes in the two software were similar, but the numerical results
were somewhat different. The largest calculated numerical distance related to
the vegetation cover class in 2019 was 47 km?, and the smallest numerical
difference related to the built-up area in 1989 was estimated at 4 km? The
results of this study can provide useful data for urban planners to determine
land cover within the city of Tehran.

Citation: Khalili, M., Malek Mohammadi, B., & Dehghan Manshadi, Z. (2025). Evaluation of land cover changes using MATLAB
and ArcGIS software; a case study of Tehran city. Innovative Approaches in Human—Environment Studies, 2(2), 143-158.
https://doi.org/10.30487/hmes.2025.2050811.1079

© 2025 Authors, Innovative Approaches in Human—Environment Studies.
Publisher: The Organization for Researching and Composing University Textbooks in the Islamic Science and Humanities

(SAMT)


mailto:mm.khalili@ut.ac.ir
https://orcid.org/0000-0002-1665-5701

) ["‘"“"‘J"‘l"‘)‘ﬁ‘f’fﬁb)‘“w‘bg"‘)‘ o g O S iy

dodds
w;\)\ﬂxjéj)gﬁgﬁ,eL;Lawgﬁ;\oudm,@ﬁ,&;ca;@ow@pw;@f\éuag
5 jw gl2d 2alS (et al Ahmed., 2020) Cowlazl ol 531 OT Connl s gl 4 Olgar Curen s S| rﬁat{c\fcw\
J:ﬁng;:jJT)gjlf-ﬂlkc\}a;s)ﬁxébL;:.w&)\gimjjj%}nsjgjtguh?uﬁj\{
dle g ST (bl 30 (6 s jow (slali2d (Lopes etal, 2025) i )li8 o 50 01y b by 5 Cdls o Julge o
jq.__.na;‘;\a:slﬁLgiwog;ra\;‘wfwl‘;&tf.uu&tx\,,L;m;)tfjgfu‘q‘\fg.g;;%
Sleslanul 4y Ol g s elaxl k3 51 .(Nasehi & Imanpour namin,, 2020, Dehghan Manshadi et al., 2023) . 1 el T
)Lgﬁé.i:_::G;A}JT&AKMD63‘-..435\étﬁju\lguﬂém&mwoﬁjytfjsﬁw?-‘rw‘ﬂ‘}“ﬁ6‘-\&
(Khallll et aI., 2024; Yu et aI., b)‘.\ L b dl&?.&‘ E) J.aT)J bbq“ E) qu-\i})\; uJ._a- cuLs)Lo.ﬁ jjﬂ J&K
uuﬁ,\_;iTJ;ﬁWu;auwsuduxunxcsfM&s;L;,-u,&:ﬁ)@&U@ujwm@\ﬁpzoz@
[(al Dehghan Manshadi et., 2024) > )5 b cl.:.a S pde 9 S

Slojlgale »oloas Joslaul Ueg),slis (sla s 9 (5 4= bl chﬂ;? C\js\ (ol Al ey b
c&uuo-\'quJAS@MQ\MMQMU@L;&@MH:!:A&M&QQ\j;cgg,'.u.@bd‘.@\
(Das etal,, 2021) Lns Laseii |y 5 b b S 5 155 S Lile it (la SN 5l 5o cakien (loo 9

)Yb)hwijculsj)l_{éa )Qbfwﬂb)bc))b)\wduabbwfw
)\ ‘J.:.z-.._..u Lgl_h 03l .(V +YYZhu et al., )C,_.w‘o-a\_& 4.'.;.&!‘) J‘).} Soladllas J":".’.‘J.s‘ e (D o 90 LQLA‘)‘}Q‘ (‘j G?L‘wbm CJJ-;@
cu@ﬁ)}bggw\&;.ajdﬁleML&aJ’\ufy}bojjb&&uc&mj@ﬂéha)‘ﬁhﬁijﬁb))b
La(Y'YéDelaneyetal,)Cﬁ_w\d;)‘J_;r)&)%‘))‘sﬁéb‘dj)gj&.&ﬁQ‘ﬁ&kﬁj\d)‘.}jM}Q)M
.3},&(\?9’\@jdbsdﬁiﬁdhﬁj};gw\jgca\j@.@\g\.zb}id;ﬁgﬁ)tgm

5683 Sl el 06 g8 S sl 0L o 0T 03 28 5T 5 0L 53 o)l (58 ks oy
P i g giuaib ol oyl sale pslal 1 i (Sla Ea g5 1 (6l i ales 9 331 Ol il (6ol Lo
‘_gLA)l}:\QL:.au_&jbﬁé_:S:wLﬁ.ach\aﬁﬁdg@bﬂ)ﬁ\d&li)\}él(jdgiﬁ‘.@jh\x‘u;a:u:w'\
2l i O o 5 ke Al 4,y e g0l 5 (SLOLS 3,558 4 ¢yl s 0 sMe . les SS a5 Caliee
SESe 5 Sles la i j5 oyl idy i o an $145 das o 0l | Olalllas g 0 Llazils 4 g5 S
J._:.u\._:‘t&'&-\)jﬁsulhné)lﬁ\rjguhw)bj}.pﬁul)bj Lgl.au;:)))u)‘}\dm_k}’db))‘hcourbu‘ulw
)\oJLL_.w‘LvY YY’LJ\%AQGLA)D)LJ&Q‘;—«JM&\)‘ ,ulﬁy,ﬂfﬂuwwduu.uvudl
u\j&b)}\b&ﬁGL&WMJ‘&)D&‘C];MJJ )‘ybcbwmd‘uﬂbb

o 3 e ks da g 15 OT Math Works 4 ol (g3de Slwlous plail (g1 (g 0l 0L 5 o
O o) (Y YOChen & Huang, )48 o Sluiy 2L C{l‘}; 2l g gl S5ls o cdt.i:.w -BIEYr=rs
jd.k.a{}.stsum\}u)bﬂt,\.a.sd»IJQ&lOi\o\j)lfa\.g}sj\sua;\ssjb)ws‘j‘g.al.ij(gl.ac,?b.lé
sk s e ol egde duld o g s e S5 ssb a4l 3 (slaesls ¢S slow | YL ClST L (gdman
Sdowe a3lizal O 554 o S 5 Python yJava Fortran «C++ C e 1 ¢ o sl 5 OL pla b 4>1)L;§i
.Y+ YOTrauth, ;¥+Y'Kafyetal.,) LS . 2l ks (Glantec o bap iy 5o Iy uS 5l



Yo)w‘fyé),;‘\hf s@aﬁ;du\ww\hn):)iéb)ﬂj) \¥F$

Sy el e plonil 5 Soslite (6l 53p 5 Lammn 53 51 0l jon (6 8 0 g 53 Gl ol (65T 5
5 s Slallas j SLab Llos (cbaylpl op Saig olulid 55 Ll5 o a5 Sl Lol (i g Ol add Slanlous
AL SR (s jlaes

)de\ﬂ\)\ﬁxQ‘J_"Ju"J_:laﬁjbksl_.ang\A)U.:‘j\Ls\.é\ﬂ-d;b%\wjjjbj\u,i‘.o.dw:
Yo YF L VAAF Jlw 51 (Y+Y) Tahir et al iagis conlazdls 5L 5 28 LT gbaosls 5l eslizul Lo gladle
bl 45 (g 5b an Cnlarils 438 aas aw Jsb 53 1y (5,48 asl o 528y saY dilaie &8 das e 0L
02l Sl 5 o A kS VALY ol & a8 iy o 5 L e i hS VOUA 30 53 (555
Seslial L odsn, 5 by adb Como ob5)1 G255 2l 03 Gempen (3L 51531 e e ST VOAD CoLee
R ERGR LA U] R5-Sp-R Uy e I S | g W P G P, 1 ] (o

adlate )3 Ll SLedbl ot 3l oslizal b1y a3 Y417 B 14AF (sladle o (Y+YY) Abebe et al
55 1B alS (5 5sleSile e 5 e (S iy @IS L ¥ padas e DL & 515 bl $YL S
o JLeS a5 ot s Al Gl Gal b 5 Coman 131G D1kl (IS b 4 Cenlanils
ool Lo o 551 B8 s (VLSS ailate 55 23S0 5 ST bl b S

S 5,8 uub 1, Lales! sl Paudel et al. (2016)JLs 53 s Sid s 5 58 Sl Slallas (65,
TSy o e S 035 4 I LaOludl (slaa e 5 215 Slacmas Al Jlmiu/ s Ko iy
- i o 3= 135 [ K 5 o 0us AT aably ol el Sl alS - oS § OLs
(stie (SLaadl a0 €111 s ST Sl Dladst o Sl JB b wlin Sk e 5 61 (ol (S0
LSS e les et slaaid 55055 4 s IS JLa ¥ 51y el by 5 60 dblu o Ol ks oS
S sss Jdow 94 s 53 (Y4)4) Khanal et al dL’:.ad\j&@@\amg})\f;ﬁyowb):4ﬁuﬁ4:....?).3
A Y ALY Gladle 5K blie & dias o S35 sLS1S 05 53 (6,48 el iy sla S
BIY Lo JLa ¥ o e 55 6 et Gblie 8 das o 5518 (Y4 1Y) shtiaque et al alie adloe Cosloits 4l 53
i 5 en S LS 5 Gt b iy S odee ESGletn Bl 5 4 T 4 p e S g Ll b 28 Lo
bl aS a5 S edalin(Yr +4) Thapa and Murayama cdlw ¥V Sl g w (sbaesls alul 5 A o0 0,30 )
oo s o VAAY s 1 a8 iy glazaaT Aiy Wy YAV 5148 gladas 3 s lSlS 65 53 Caluolul (g 48
SIS 03 55 (6 e Dk oy g (8l 555 andllas H3(Y++#) Haack and Rafter ¢l 5 o sde .Conlabl 21531
bvwgod s iyl 8 laasl aSs S A8 Y LAY gladlow s gl s P00 il 75l
BHAGAWAT RIMAL; Ishtiaque et al., 2017; Khanal et al., 2019; Paudel et al., 2016; Thapa & )<lallas
i s S G 35 LS o UL Y Jle 3l ol Ai a5 BB 5l s e (Murayama, 2009
35S e (LSS 05 dtaa) LSS adbie , Slalls dl;\e&i@u)\muuu”W;\Qu,\sﬁ e
b 1o OT oty T OIS il 5 Ol yaalr (1 e b 5 50l8 Dl Sl g5 503,85
5SS i gl 325 30 6555 Gran Sl S B ale Dlalllas gy Dlalllas cpl el 1 b tiles S
a5 sLaaali 6l 5 (b (51 (58 Ol el 5 O L8 and Ol yMazaln Culds (gl 03 S
(Wang et al., 2020) zzls 4S5 5 3315 Il

ol T aiz o Glalllan Ghlie 5 g0 Lo s 0013 OUE oMo (Sl il gy Slaloms 5> Cte i3l 5 3l eslisd
o VY L U1y bl iy Cand s (OkuSTL 53(Y+Y0) Ullah et al 4 sai (sl 55,05 5T sla Jlo 6‘j¢§)§3



VYV ...Mju.al:ﬁ)\)é\rjjéj\o:%\b&\)\ﬂxo\ﬂﬁwjﬁ

Sl 35 g0 Camdy 3 aolsl Sy g 53 Vo0 Jlo b SWllas ailaie Syl Jid g (gl bl i 3 K5, &K 03 S
(e O 15 (8 Sl 8 5 (958e Gblie 528 (glacaly ol oty T i (Olins oyl slizel 4l 03 57
.::Jfajuvbjéldb;pcjb):wﬁlqalrxzQ}iﬁwgLgu@\:wl{a\ﬂ&_,@&&ﬁ)ubj}u;w)ﬁ
Uldine 03,8 )y p i 5958 (6l ol T ya 1y LBl iy Cuxd s s Sl eslanl b 55 (Y2 YY) .Choudhury et al
slaosls 3l (slos i Lo 008 (gl (6 ity Dl 5 ol (63,1087 Bl 2 oy ey 53 e
03Y oble (5,851 (ren slasl il 3l ol b molr (stuaih K sl (51 (1)) i Slib (gla NS5 ST
LaOT o sl 5 05s S oy bg ol Cakiben (gla gy e 3l oalinal b1y 51yl 5 e Conad s Stateczny etal. .ol

Ll (S35 8 ) i Gudih i 5 Sl oS 5 Sildng e 65l &K 3

SRIF D)

A 30 e Jals L 5550 (slolsale p glaai ol O g5 g8 48 YY bl ¢ tags ol 55 Slas 03 gutoms
o Sl A (2515 (o Ldl e DLMBI et 51530 0 5 55 (63955 Ol 58 & (oo 0k 3L 55 USGS L
AL fels dlwes glaj slaojl 5 5 .u;)f Ll (VAAR-Y YY) L PF Slejoygs ¢ ooyl jidg O s
T ey G 5 YYY Dl (gloyl sale s slas anlsl 55 i duslis (gloylgale s slas ol Y+ 14 5 Y004 (1444
Aas o OLE 1y gy oy T30 I8 s S anlie 03530 (B o)5n B slad 4 ool S i

4 M —E—Buildup ;
1989 E.'_'.'_'_'.'_'.'_'.'_'_'.'_'.'_'_‘E
T ; 1999 — Vegetation
i Landsat Images (5,8) :—» < 2009 >—> Land Cover —
e ' 2019 L ;
2023 i i Barren Land i
N y fmemnmnenereneeees -
' 1 — W B 1

i MATLAB : ! ater Body

..................

SR eyl Y K
leﬁ Ard u:r{l—“ I, USGS k:,d..\_«ﬂ)‘ ol gLJLL)J LS\OJ\}ALAJ.’JL@'M L‘y}d SleMb! o yleds d).&p-
0L La0T 534S e ST 5 (¥ o (6ls olo (Ko o Ol g0 3,557 0305 & Slowloma 3 15 55 31 (6 Ky

Lk Sl (Y YF=1AA) Lo P Sldllas 055 (gl Aiad (6 S o Sldie 53 S o

(Y+YF USGS) USGS ol 3l ol b 55 50l sale  slas SoleMbl \ g

Sl g smoylsale p gai ¢ 5 SU) S b Jdu
o3l S Landsat 5 Ya-A-14AQ Y4A4
Ao 3Y e 5l S Landsat 5 4-A-1444 1444
NS N e Landsat 5 14-V-Y+ 4 Yoo
o3l S Landsat 8 VF-A-Y 114 Yoq
NS By Landsat 8 VA-A-Y Y Yovy




Yo)w‘fyé),;‘\hf s@aﬁ;du\ww\hn):)iéb)ﬂj) \FA

SN s 153 0,5 5 ealinl Ly &80 0 3305 5 &S0 e S-Sl (51l i gy (uaib 3

PR NI g PPERTS 15 AP DAL WA FRY WA CCPAL VS S OSSR IO SO v-3 JPS R RV NS SPRPA T JF o

Y oslecs Jador s (guuaiws b OT g @lols 3blie 5 5L bl (sl aib ¢ S luOlul gl
Ans o OLES 1y (Bl i g a2 53 ok oalinl suaid Sler sl (£ 5

Pl i g Al 53 ol eslizul Slab Cas s Y Jgd

Lo § o)) gy olib
ol Sledst 5 8 5 o a0 (G 5Se Gblie Buildup Area
Barren Land

B S50 a5 O 53 0S|y 5 oS e ALS Gla iy Vegetation

alsg, ‘;‘Nl: cd.g-b.); Water BOdy

S 3lp = damee 93 Sl Bl b g laalid a5 lo)lsals slas uakh ol et onl oo
L;')Lé.:aL;Lzuﬁ))j\.av:i)}iﬂjlLajjékja‘j\&/.a.&u\.&;»\c%ﬁb)&@\ﬁab)\b\&rﬂcg@
0 5T ow auT 3 o8 S o sty sunaib gl

Maximum Likelihood r’i)}—ﬁ‘ Sleslical U ¢ o Lol i SLedb e ﬂ).é\p_; 03 palal gl
23 Laesls a5 5 S AS o o p 5038 Jos ol Jdow by p r-’wﬁij‘ ) -2 54 0 plasil Classification (MLC)
Gl s Lglearls s oy b S5 L gblases ;3 MLC.Cwl (Gaussian) Jb 5 oy g 4 WIS a
RiChardS )J}'&Gﬂ < gwes BEL )\ &M 6.".....0 ‘_th)‘}é‘rj B d}‘u\lﬂ Lgl.asv.:.i)jiﬂ j\ 9 .3)‘.3 G.wL.A Jjgl.m& cg:,.wl..o
ok ol il y g Sl il ) el ST e il 5 e 5l ile (65LT slaesls Sl oz S 5 1.(& Jia, 2006
4S IS o pedeie godd dwloe dab a4 Glate ey Jshe a Jlast (ol ol AT 0 oslinal (Signature Jo6
¢~ > Image Processing —bls 3l candllas ool 535,05 ol aib plaS & oSes ezl o 20 b ko &5
u':‘)"’ﬂ )}Ja..a @ (FunCtionS) c‘j 9 (TOOLS) \A)‘JJ\ 63[1) Sl 6}\:- g_,.L'I.d B @\5 U’l‘ s eslanal s_,.h'.a )‘j"

By Ol 03,5 jaine jslate 4 a8 Coul (o)<l Segmentation laa U ke ys 5 onad (gl aib
Uloded 35315 0 dte dhw g andllas -l 55 457 (6 s sl .3 5 o o3lizal (Intensity) LSS ¢,y s L (Brightness)
o=/ Image Processing &Ll oslewl L 45" 63 5 o Ldl pm SleDb! (e ol e oa] ks (Sl o5
QL.G}U?\ M}J ol wbw @fﬁﬂ.’w Ju\.’r.ﬁ wbr.a Q\Sn‘ L;'.’.Jk U’LH\" 9 C,.w‘a.LSJ rbu\ LGQT CS‘J‘ u':)bﬁ
(b3 Image Segmenter APP .5 55 oo {331 p 5 95 18 55 Slbs S35 b 3 S (al 3 55 a6 U3l
Ol B sl (30 e Ll (Intensity) Sy <55 ol (Threshold) st (s ) slate 4 i 5 &8 o
Ole s odaliin QLSS 0T (ManUally) s s b 4555k 4 3 8 ol (o)l iy aib o (sl p oSy (5ol
’Lfdjl’j&jbd,“\“))‘ﬁ‘(’j)-’&‘gﬁ.M&bua}'u):@j)g%)bﬁubbfj‘bles

3 slbadl
w358 o 0dalie 4S5 sb0len . as o SRl YO VY B VAAY Sl ol o1, 0L i oSl Jidy Ol ¥ S
2l as (ST lbaang 8 Jb- s cbilazils lodas Sl uis L ¥F 695 5l Job 53 eddaslon 5 (b oo aalo



\F4 ...W}WJ‘}@V}})}\MWH{&U\JJ}%Q\J.:.ﬁb“‘;a))g

AUl B0 g 55 0B Sl i (ol 0Ll (o 8 gme 4l 35 Oomed) Yo VY 5 YN8 cladlo o by o sl
VI L 53 0l g (Bl ity Sl g a5 120 8 o3 latgy )t leOludl Cnle 4 6 5550
Jli e, Jlad i 8 ol 0l g g 1, bl (gl ) lalacpe 5 (2 Gblis Ol o iy o5 3L 5 55 oo
PSSO A S5S e engdome 3 bl bl pin Zaladls sy g O g B 5 6354 U5 65
G 5 b 53 6330 U 5 (o s b 5 3 b s e s LS 2y Olie o 2 S J 533505
bl aSaas e 0L Al Ve SLaj ol 3 Ol g s Il [idg 53 Ol ek Ly gy Sl S 502 Ol g8
Glad g 5lula w4 by e Gbls L T L;'u)'ojga\,aﬁso,wq@\uladﬁiag)wu, B | |
2 2l A 3 G2 gdmme Sla i LS Y XY L 50 o7 (6 5b 4 Sl 0353 (6,8 Gl Ay 1 (6 s e o

ezl (6 St (I g G b 5 dled )3 039 4 ¢ S s Olin 5 ol JL 0L o 5 85

SIPI00'E 51200°E SIP300°E S1°100°E 51°200°E 51300°E
pescn Tehran LULC index - 1989 N
Tehran LULC index - 1999
z z
z z 2 LS
i; 1 B o kS
z Z
£ z E H
= L Ed z
4 b o @
Legend
= [ | Barren Land = [ Barren Land z
£ | M i rss | = I i up Area LS
§ I ‘Vater Socy 7200 3500 0O 7.200 Meters | B vvster Body 7200 3600 O 7.200 Meters | 22
= " - — 2
I vege:stion I Vegetation - —
T T T
S1°100°E 51200°E 519300°E z . ~
S1F100°E S1200°E S1°30'0°E
= $1°10'0" 3192007 515300 =
51°100'E 51°200'E 51°300'E 2 e SRR g =
L L L g 2
1 T : z
Tehran LULC index - 2023 Tehran LULC index - 2009
N
z E { z
£l LS
£ g
z & L=
=2 HS Fe
Z P E=
B
23
Ea
B 5icup vea Fz
B eoetation 7200 3500 0 7.200 Meters
3 . —
Legend I oo Body
Z | M Water Bocy : L=
=7 I Vegerstion M= £
2| 4 J Fs
[ BerrenLand 7200 3600 © 7.200 Meters o - . . A
I Buidup Avea - —— S1°100°E 51°200°E 51°300°E

51°100°E 51°20'0°E 51°30'0°E



Yoosledicpabygn N il 5 Ol ClWllas o 5 80,55, V0

SIFI00°E 51°200°E 515300°E

Tehran LULC index - 2019

35°50'0°N
359500°N

£ z
Z E
Legend
B viste Body
z n »
= | E ovitdupares E
g 7.200 3. 7. sters [ 2
b Bsrran Land 200 3500 0 200 tisters |5
S51°100°E £1°20'0°E $1°300°E

(Y YYNAAD) O, s ol i gy glaasas ¥ S

aS ol b ol e s S 5 3T axb s 4 bg e cods obs, 0L b 3 S Lol T slaai
Wl oy BB ezl s ol Sl Ol o a5 b (Yo Y 5 YN (ola JLo) 5T ) gess 53 53 Sasr 4l s 4l
Ol dlw P Slaj alols 5o 1) (65l Aiy g5 0550 g5 b6 5bay 0T b b OLg 48 IS s o
el Ol 8 5 Kam Sl 4ol s Sl 55 0T Cle S dns s

2 2T 4 5 2L G ¢ L0l il e sl (n e shS o 1) Comlin e ¥ o)l J gl
2l a5 b Clods g gl LSl DM (s 153 0 5 51487 s oo OLES 15 VA=Y YT e o,
50,0 Slag diwl ol 53 ) Ady o b S lailadl dils s sblie &7 3L s 015 o\ Ll3sed 5 ¥ Ui
o B YN L b Rt 2l e 5 (S el Colazils (2alS 6y Slala e jast L
O 655 05 GRam) © 8 03 5dimen 45 (S s o (S i S Wil o 0T e a8 adls Yo Y¥ JLo b 1
! (O adlate)

(prn 5o ) VAT Y Sleja3l 53 (T s 5 b o et LuDldl (sladih Comls Jltie ¥ Jgkr

Yovy Y14 Yeeq 1444 144 o/ oyl i sy Clid
A4 OOA/P4 FAF/10 FYe/f YVO/YY coluildl aib
#1/5¥ M/bF VOY/00 AARVAR ¥V Y pbaib

Q4/A8 AV/YY AY/+¥ aa/ry VFF/FO e AlD

\ans \/¥7 TAL /Y0 YN o ag




10 ...W}W)Ué\rjjbﬂo:Lé;w\\g&b\&ibﬁQ\nﬁw)ﬁ

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

1989 1999 2009 2019 2023

O, 0l slad Bowd 455lw slasd .u_nL{\_f g g .u_~’T g

(Ao 33) VAARSY oYY Slej o3l s T atg 5 Coludladl e b Gow Slib rass sl pldie Y 415 gad

o e e 5 5L (Bl LS SN Ol (6 S s 5 0553055, 5Ly i
SLre i 4 OT 358 53 Cudgdous 5150 CutS 2alS (g s Glod il 31 O gomad s jhaoes CDSCEe LS
5 Nasehi and Imanpour namin (2020) (Tayyebi et al. (2018) Asle aliv Oladlas ;3 45 Llus ¢ Conlods 2o 5
PR C,!e.a Wl p g s g Ja,wf el sladely Ol g 4 55 Dehghan Manshadi et al. (2024)
Ol i O jom aalllan ol )3 45 15 (6 g e 5871 Dot 3 g 58 BB 5 cas Bb 5 (608 Sl
Gl Voslci Jlagai 5 Y oyles Jodor 4o dor 55 b Sl ooy ToYY B VAAD Sloj 03l 53 oDyl (5,8
SHie 4 VASA Il 3 my e e shST YVO/TY Jlutie 5187 (5 55b 4 o3l 0L Sl 95 1350 cdiy Cotlupludl
b b S o pa A 4 S5 YT e ) e e OLES el . CanlaBl 2131 Y YY e )3 s je 20 kST 05V/14
Jlws 53 o o s IS YV I L gla e slasliaslons oSS LDl ol g Lo 57 015 g Sl
oA 355 e odali ¥ o)l 513 5a5 3 oS ) shailen CoslaBl EaST Y YY Lo 53 m e e kS FV/PF 4 VAN
J3 Y YY Il 53 QUAZ VAR L 55 o e kST VFF/FD I 1 5 adls gl )3 FO 3 55 K e
Lo S

Gols a5 S O e 53 (S s 5 b slaens s 4l O e s o Oliiclaesls (o
Sl ol aS gy sb 4 as S L Y Jpb js el ol (Kate diy Eel oS Sl a5 4 SOl
okt AUS iy e o358 sk 05 s 515 p g3 58 e 14 e (6 Dl

4 Ols5 (o Al 4ty (Bl iy (s 4 o8l DL s 153 0 5 L oS Slalllae aler
S5 ol s s plasil s 558 )3 Ravi Gy joul o) 53455, o Lal (Y YY) Taloor et al axlzs
o5 03505 s s Jlad 15 oS ok a s (/N E) Be/0 4 aols y3 AE g Sl i ool Ol
3 8 ey e 351 (5503158 SLapa Jald o gy Ghla 5 dizils (alE 28y (5 ST e Sliwn S



Yoosledicpsabygn N el 5 Ol Clalllas 5 5 0S5,  NOY

FYYVAAD Slej o3l s als 0Lis i3 55 (Y+Y0) Justino et al asflas . sls olass| s g 4 1) AE iy
S laadlan )3 Cpmimman Canlodd Oliioes 51,55 o gn 45 Consl (=0 /OA B +/AY) 03 gen 53 aLE 2y Sl
5 o lasboul 53 (e il 31 S o e sl planil Ol L 3 Yo YF 5144 L 51 (Y+Y0) Duan et al
S b 6l Jlo & S Yo VY Lo b b0l (6L o Jlo 5 e ls S Yo VY Jlo b g e sla sl
A ansls il asy, i Le 5 5u8 5 (Y0Y0) Gyileetal asllles b o ls ol Ol 55 ,uidd (il (6 S
53 Sl Oliimn 5 Gilae ConlaBl i s e e kS VY 4 089Y Jle 53 e e flSTFY s 514 (5550
R E5 L Sl s 4wl s adaly aLE by ST L s Lol gldb ot Jle i ast L
(Aslani etal., 2025) 3,15 yite B caddl S il 5 pn el sl 51531 ¢ 3,1~
L ol it o Slllan aloor I ol plonil e 1530 p 5 L sl 331 5 05l 53 (53L 5 Slalllas
Ol g 53 YN0 L YA Lo 51 LaosT .l (Y+ YY) Hao et al aalllas il o3 8 oy 2 513 o5 ol Sl olizal U
Sl sy ey i 3l (S 3Ll sl 4y e 51531 p 5 s Pl e g8 Jebe (slaests Sl eslizal b (S0
“5,\;41Lwd_‘;@_AJL?L;U.,\_;MQ_AQL:;@s\}Q,y@\)w;ﬁﬁﬁxguwuwu@;ai45
,,_b4_3.x_;sljsu_,.u,\;}g@\gd\ﬁt{s@\aam&a&\)gﬁxoﬂuagxzébmejj:‘;)\x;ﬁ,
4 5 plowl e jloslinad b o Slalllan ity g oslinal e b Sl Sk ot 5 4523 (61 i3
laadlan 53 (Jlie (lpr ol 0ty T 55 (Bl iy Ol L5y o) 53 D53l 05l (i b Sk & Lo
St 3,55 L e gl (sles 0d T Ol (o i 5 (65l b 4 cdinls plal (Y4 YY) Rehman et al o
a8 o Y i g e e 4 0015 0L adlllae ol gl A 5 YOFY Il B OLuST 5287 5 e
s e Syl (6 S Cds U bkl g laml (S o 3Ly 1y OT slady T3 5 05ls 1 (61 45 goms
Gl ke 55 mme St 2o, L YKL 531y 6 eed ol Wbty el (Y2YY) Kafy etal uomes
9 g g 45 3,8 jaia aalllae cpl b YO Glaosls fdow g4 o b s ST 2o A Y0¥ 5 VY0 ladle
A_LQLM,'\M);%,‘lu':,“uu,\sL;J.@;:Ju;,tﬁw;lw\,Pua\;lﬁKjawﬁ,pc&Tcu
.,\5)1.3ébujfi;4.3C,.,“Jb‘_gjziﬁ‘_;u:cg}bou\ébb‘j}llgrfl;‘p:4.3()\1“.315):

90%
80%
70%

60%

50%

40%

30%

20%

= 1 ' 'S 3" N
~ Rl 5 B N N

1989 1999 2009 2019 2023

Wold LSS5 lw slasd Ol slas .Lra\_éj g 9y .Lr»’T LR}

(Ao y3) VA=Y VY Sloj il 5s T a5 Cotluobdd ¢ b o Slib Sl i Ly, ¥ 415 g0

1. shaded sides



\ov ...M}g.\l}.ﬁ)\)é\rldjbj\o)\.i:.o\\gdé\)\ﬂxo\mﬁw)ﬁ

OJ..ATC_,.«‘-L' @L’bj Me.\‘.‘&w‘ &L;&‘j*:- wa‘Wﬁjwwéljw)\f‘ (f C.;.:.LG)\ GM‘J‘).\
CanlodaT ¥ ojlais i 55 0T (s 5 a8 i Lol OT 53 0l G a8 ol gzwd lsl s e




Yo)w‘paé),n\hf s@aﬁ;du\ww\hn):)iéb)ﬂj) \OF

23 ns o Ly e 5153 p 5 03 01 e (Bl g 42 Sl edeT Sy s 5 ¥ Y Y sl
S 2 sl a8 (K 0T oy sla oy a5 impas 5 ey S8 Sl e 130 05
%_m,;456:1,};“;,ﬁ)jﬁlwuﬁ,auub@ubuﬁgbﬁf‘}&i;\w‘@umqﬂaw
72 9 i L oSy ol 035 BB (0 0 5hS) Combis DR 51 ST lie K58 (0 iy
,\,\_aﬁ‘x,:_;;ﬁ}._m,ﬂ\_gc)u:b;,}_U;.@lduQT,;w;muduuﬂ}-ujlc\,&fﬂmﬁguﬂp
Jlw 5368 (gosb o asl allls sy ol L YF Slej o3l 534S 035 VA o o bgs e Loy b6 S
3 &’}Lﬂou‘LSL.G.J:)‘V\:LAJJ'\:LAWJJ.M‘OMJO‘MM&‘QGL&)QQ‘P(&‘;o‘j’;ﬁdj:sasﬂ.:*'*v
das e QLA Ty (63 sme (s 9y Obey S

L aS  das o OLE 1y O g5 ed o8 1 53 5 VAN b )3 b (slad jlide o i oF IS 5 sl
il aals L TP Se ol Jsb 53 ol b (gl e & s oSy 2818 Ly 5 Blodd o lete it &5
e gl Sy 2SI o OLESY 5 Y JSCs s 5lasd dug e .ol ockeany 355 Oljae o 5208 @0 Yo YY Lo 53 5
A3 Sle o Uleds o Rl ¥ ISCs s Catluibadl b dde sla oSy w5 ¥ S 53 pL dids (5 me
u:@l_f.c,_wlu\; &AL{&_&)@_&M‘}: aoul g dLu VP Sus s O, g 2 abls 6oL e
5 b e Mot Gblie 55 sw aib 53 2ulS ol 5 Conl ogms YlS 55 F JSE sl 55 (Ko el
5 A G55 g A 53 S e (SLD o gl tr 5 Sl 08 e Sl a5y BB 01 e o s
Sl 3 sgdin

)‘J}J)JHJSQ)M@J};@OMW*a)uﬁjbdéf@)yp‘\igééx Ol s Hldae
)‘JPQM‘GMTQJ{@)‘P‘CJ_;)J Olab Colun id )5 a5 (Gl 358 oo odalin Yo, les
)JaJ_ATC,\_wJ{‘_gJu\&J.iJUub\@\a%b;c‘;ﬁm‘ Lgilﬁé\sz.?QLo))\L‘M)Ué\Dij\SnﬁY oyl
Dldde 55 Ol uis Ol jeedias o OLESY 5 Y OJLQ.«‘;'J)-«\D'-J-:JLE-AW.G.A.@‘Q)L&éb}bt\#)‘ﬁ‘(ﬁ
Eulsabjcfﬂ)l:f\“—?vgl{):%.ha) &g‘ﬂ&bw‘mﬂ)‘}élrjjbjﬁku#@&w
o A S VXY s pdo 55 pb i 3 pe 53 Sk Ol ol Kos aih 93 b alin )3 ki &5 0 it
slad 5o s Jlus 5 ST oS Il jo ClodeT Gty Y008 5 1AM Gla L 55 s 5 4 a5 oo g
L YL Gllail et 55 5 208 Ola g (U8 aib 53 4 Cod &5 00 0 e skSTF 5 Y L luOLal

(cfﬂy\:-{)ﬁ/“‘—""'v ‘-5;‘.4) a)L)Jg_JQA)‘JB‘ (a‘).:)‘ aéw‘b&"v%) C}L\»’QL».;‘ Gﬁbc‘r.w CJLE.J& C»}L-M)‘-L;.A “ d}u\?

i o e — (o) Sl ok o S

SN s b Ay Ui 33 (Jl) Clns Yor¥ | YeNd | Yeed | 1449 | 1444 Jle
WA
(Yer@) Yo — (VA ¥ OVA ov¥ OVF Fre V4 Lol glas
(Y1) FY— (VaA4) Y- oy vf FA VA \YF e L0

(Y44 YV = (Y V)V v A YA VAY Ya) 2L las




V00 ...M}g.\l}ﬁ)\)é\rjijéj\o)\.i:.o\\.gd.b\)\ﬂxo\mﬁw)ﬁ

1580 aga 2009 2019
Year

Caleoladl gble O ,uis

1969 20089 2019 2023
Year

2l Gblin

kr

P iy Ol ek
(Y YFNRAG) oo p 5 s 5 53 otlaladl 5 AE b g b ahs e oS S i 1300 ¥l 30

8w
0T r Sy Gl 5 ks (Glo s (W 5148 sl oy 5 Gl (T3 (Sl R s 5 (620l ek
e 03 amme s solorl (oalaml (Sladkely il 5 n oyl g5 2503 1sa 5 ST OT y prdtes 1
YY) Al ¥ Sljosl 5o Ole ed ol g ed ol 4 dlds ol padibadls Sl 5 slasb ¢ o
Lty S o301 Cte Ll LMl e 51530 05 53 b (oS 25y Sl Ol s a5 (VAR



Yo)w‘paé),n\hf s@aﬁ;du\ww\hn):)iéb)ﬂj) V0%

;_,_l:.a)\)_é\Cj_iﬂjl_.ajg}jbﬁc,_:l{léjiaamﬂ‘pl)yl)lﬁxa\ﬁSdlﬁ-ba\lliué}:uw)jq@}:
23 Ol A5y s a1 03 0L caT oy 1530 05 53 ol sl (s 5 S aomT s L ST (6,8 e 510
33 o 93 53 1y (Falize s (@35 U ol (5,8 o501 Sliks o7 jlde tls Caalid 13l p 5 55 a
LA sls 0L gLl aer LM e 1531 0 5 53 (S1)) G2y a1 b s o Slolons 1 50 Ol g2 4 Conlazils
Sl oo Llasls s +Y/0 8 90/ —V/FF s5u> 55 olo bcs 5 a Calolldl slad 5 L gda\:f =T
Sty g3y oo a5 e 3 8 35T 40V 5 =PIV XY e 51580 p 5yl past Ui e (511 Sl ks O e o
5 Oty 5 il e b5 b8 DA s 130 p i ¢ oS i Blond & 35 gl 4 sl

ST 18 ealaal e 1530 e 5 Sl e Bl i g 5d Dlb Dk Ol 055 jaie 1 Ll 5 o0

G\.;.o

Abebe, G., Getachew, D., & Ewunetu, A. (2022). Analysing land use/land cover changes and its dynamics using remote
sensing and GIS in Gubalafito district, Northeastern Ethiopia. SN APPLIED SCIENCES, 4(1), 30 .

Ahmed, H. A, Singh, S. K., Kumar, M., Maina ,M. S., Dzwairo, R., & Lal, D. (2020). Impact of urbanization and land cover
change on urban climate: Case  study  of Nigeria. Urban Climate, 32, 100600.
https://doi.org/https://doi.org/10.1016/j.uclim.2020.100600

Aslani, A., Sereshti, M., & Sharifi, A. (2 .(+ YéUrban Heat Island Mitigation in Tehran: District-based Mapping and Analysis
of Key Drivers. Sustainable Cities and Society, 106338 .

BHAGAWAT RIMAL, P. D. URBAN GROWTH AND LAND USE/LAND COVER CHANGE OF POKHARA SUB-
METROPOLITAN CITY, NEPAL .

Chen, Y & ,.Huang, L. (2025). Introduction. In Y. Chen & L. Huang (Eds.), MATLAB Roadmap to Applications: Volume |
Fundamental (pp. 1-47). Springer Nature Singapore. https://doi.org/10.1007/978-981-97-8788-3_1

Choudhury, B., Divyanth, L., & Chakraborty, S. (2023 .(Land use/land cover classification using hyperspectral soil
reflectance features in the Eastern Himalayas, India. Catena, 229, 107200 .

Das, M., Das, A., Pereira, P., & Mandal, A. (2021). Exploring the spatio-temporal dynamics of ecosystem health: A study on
a rapidly urbanizing metropolitan area of Lower Gangetic Plain, India. Ecological Indicators, 125, 107584.
https://doi.org/https://doi.org/10.1016/j.ecolind.2021.107584

Dehghan Manshadi, Z., Parivar, P., Sotoudeh, A., & Morovati Sharifabadi, A. (2 .(+YYExploring the spatio-temporal
dynamics of life support system capacity of urban regions based on ecosystem health assessment (the case of Tehran,
Iran). Environment, Development and Sustainability. https://doi.org/https://doi.org/10.1007/s10668-0237-+ Y ¥A-

Dehghan Manshadi, Z., Parivar, P., Sotoudeh, A., & Morovati Sharifabadi, A. (2024). Modeling urban growth effects on
carrying capacity in arid and semi-arid regions using system dynamics. Ecological Modelling, 487, 110565.
https://doi.org/https//:doi.org/10.1016/j.ecolmodel.2023.110565

Delaney, B., Tansey, K., & Whelan, M. (2025). Satellite Remote Sensing Techniques and Limitations for Identifying Bare
Soil. Remote Sensing, 17(4), 630. https://www.mdpi.com/2072-4292/17/4/630

Duan, X., Haseeb, M ,.Tahir, Z., Mahmood, S. A., Tariq, A., Jamil, A., Ullah, S., & Abdullah-Al-Wadud, M. (2025). A
geospatial and statistical analysis of land surface temperature in response to land use land cover changes and urban heat
island dynamics. SCIENTIFIC REPORTS .¥4¥Y (\)Vo |

Gyile, D. N., Asare, A., Osei-Gyabaah, A. P., & Anaafo, D. (2025). Assessment of Land Use and Land Cover Changes and
Their Impact on Land Surface Temperature in Greater Accra, Ghana .

Haack, B. N., & Rafter, A. (2006). Urban growth analysis and modeling in the Kathmandu Valley, Nepal. Habitat
International, 30(4), 1056-1065 .

Hao, S., Zhu, F., & Cui, Y. (2021). Land use and land cover change detection and spatial distribution on the Tibetan Plateau.
SCIENTIFIC REPORTS, 11(1), 7531. https//:doi.org/10.1038/s41598-021-87215-w

Ishtiaque, A., Shrestha, M., & Chhetri, N. (2017). Rapid urban growth in the Kathmandu Valley, Nepal: Monitoring land use
land cover dynamics of a himalayan city with landsat imageries. Environments, 4(4), 72 .

Justino ,S. T. P., Paganini, E. A. L., Silva, R. B., de Sousa Silva, R. P., Zabotto, A., & Roder, L. R. (2025). SPATIAL-
TEMPORAL ANALYSIS OF VEGETATION COVER AND SOIL DEGRADATION FROM LANDSAT TIME-
SERIES-A CASE STUDY IN THE CAATINGA, BRAZIL. Journal of South American Earth Sciences, 105528 .


https://doi.org/https:/doi.org/10.1016/j.uclim.2020.100600
https://doi.org/10.1007/978-981-97-8788-3_1
https://doi.org/https:/doi.org/10.1016/j.ecolind.2021.107584
https://doi.org/https:/doi.org/10.1007/s10668-023-03148-6
https://doi.org/https:/doi.org/10.1016/j.ecolmodel.2023.110565
https://www.mdpi.com/2072-4292/17/4/630
https://doi.org/10.1038/s41598-021-87215-w

VOV ...Mju.al:ﬁ)\)é\rjjéj\o:%\b&\)\ﬂxo\ﬂﬁwjﬁ

Kafy, A. A, Faisal, A.-A., Al Rakib, A., Roy, S., Ferdousi, J., Raikwar, V., Kona, M. A., & Fatin, S. M. A. A. (2021).
Predicting changes in land use/land cover and seasonal land surface temperature using multi-temporal landsat images in
the northwest region of Bangladesh. Heliyon, 7(7), e07623. https://doi.org/https://doi.org/10.1016/j.heliyon.2021.e07623

Kafy, A. A., Saha, M., Faisal, A.-A., Rahaman, Z. A., Rahman, M. T, Liu, D., Fattah, M. A., Al Rakib, A., AlDousari, A .E.,
Rahaman, S. N., Hasan, M. Z., & Ahasan, M. A. K. (2022). Predicting the impacts of land use/land cover changes on
seasonal urban thermal characteristics using machine learning algorithms. Building and Environment, 217, 109066.
https://doi.org/https//:doi.org/10.1016/j.buildenv.2022.109066

Khalili, M., Jafari, H., & Kishani Farahani, M. (2024). Estimation of Emission Rate, Social Cost, and Ecological Footprint of
Greenhouse Pollutants Caused by Fossil Fuel Consumption in an Industrial Company. Environmental Sciences, 22(3),
517-536. https://doi.org/10.48308/envs.2024.1376

Khanal, N., Uddin, K., Matin, M. A., & Tenneson, K. (2019). Automatic detection of spatiotemporal urban expansion
patterns by fusing OSM and landsat data in Kathmandu. Remote Sensing, 11(19), 2296 .

Lopes, H. S., Vidal, D. G., Cherif, N., Silva, L., & Remoaldo, P. C. (2025). Green infrastructure and its influence on urban
heat island, heat risk, and air pollution: A case study of Porto (Portugal). Journal of Environmental Management, 376,
124446. https://doi.org/https://doi.org/10.1016/j.jenvman.2025.124446

Nasehi, S., & Imanpour namin, A. (2020). Assessment of urban green space fragmentation using landscape metrics (case
study: district 2, Tehran city). Modeling Earth Systems and Environment, 6, 2405-2414 .

Paudel, B., Zhang, Y .-l Li, S.-c., Liu, L.-s., Wu, X., & Khanal, N. R. (2016). Review of studies on land use and land cover
change in Nepal. Journal of Mountain Science, 13, 643-660 .

Rehman, A., Qin, J., Pervez, A., Khan ,M. S., Ullah, S., Ahmad, K., & Rehman, N. U. (2022). Land-Use/Land Cover
Changes Contribute to Land Surface Temperature: A Case Study of the Upper Indus Basin of Pakistan.
SUSTAINABILITY, 14(2), 934. https://www.mdpi.com/2071-1050/14/2/934

Richards, J. A & ,.Jia, X. (2006). Interpretation of hyperspectral image data. Remote sensing digital image analysis: An
introduction, 359-388 .

Stateczny, A., Bolugallu, S., Parameshachari, B., Ganesan, K., & Muthu, J. Multiplicative Long Short-Term Memory with
Improved Mayfly Optimization for LULC Classification. Remote Sens. 2022, 14, 4837. In.

Tahir, Z., Haseeb, M., Mahmood, S. A., Batool, S., Abdullah-Al-Wadud, M., Ullah, S., & Tariq, A. (2025). Predicting land
use and land cover changes for sustainable land management using CA-Markov modelling and GIS techniques.
SCIENTIFIC REPORTS, 15(1), 3271 .

Taloor, A. K., Drinder Singh, M., & Chandra Kothyari, G. (2021). Retrieval of land surface temperature, normalized
difference moisture index, normalized difference water index of the Ravi basin using Landsat data. Applied Computing
and Geosciences, 9, 100051. https://doi.org/https://doi.org/10.1016/j.acags.2020.100051

Tayyebi, A., Shafizadeh-Moghadam, H., & Tayyebi, A. H. (2018). Analyzing long-term spatio-temporal patterns of land
surface temperature in response to rapid urbanization in the mega-city of Tehran. Land Use Policy, 71, 459-469 .

Thapa, R. B., & Murayama, Y. (2009). Examining spatiotemporal urbanization patterns in Kathmandu Valley, Nepal:
Remote sensing and spatial metrics approaches. Remote Sensing, 1(3), 534-556 .

Trauth, M. H. (2025). Introduction to MATLAB. In MATLAB® Recipes for Earth Sciences (pp. 9-75). Springer .

Ullah, W., Ahmad, K., Tahir, A. A., Ullah, S., Rafiq, M. T., & Abdullah-Al-Wadud, M .(Y + Y&) .Impacts of tourism on LULC
and LST dynamics in district Buner and Shangla, Pakistan. SCIENTIFIC REPORTS, 15(1), 9304 .

USGS. (2024). Earth explorer-home https://earthexplorer.usgs.gov/

Wang, S. W., Gebru, B. M., Lamchin, M., Kayastha, R. B., & Lee ,W.-K. (2020). Land Use and Land Cover Change
Detection and Prediction in the Kathmandu District of Nepal Using Remote Sensing and GIS. SUSTAINABILITY, 12(9),
3925. https://www.mdpi.com/2071-1050/12/9/3925

Yu, P., Wei, Y., Ma, L., Wang, B., Yung, E. H K., & Chen, Y. (2024). Urbanization and the urban critical zone. Earth
Critical Zone, 1(1), 100011. https://doi.org/https://doi.org/10.1016/j.ecz.2024.100011

Zhu, Z., Qiu, S., & Ye, S. (2022). Remote sensing of land change: A multifaceted perspective. Remote Sensing of
Environment, 282, 113266. https://doi.org/https://doi.org/10.1016/j.rse.2022.113266


https://doi.org/https:/doi.org/10.1016/j.heliyon.2021.e07623
https://doi.org/https:/doi.org/10.1016/j.buildenv.2022.109066
https://doi.org/10.48308/envs.2024.1376
https://doi.org/https:/doi.org/10.1016/j.jenvman.2025.124446
https://www.mdpi.com/2071-1050/14/2/934
https://doi.org/https:/doi.org/10.1016/j.acags.2020.100051
https://earthexplorer.usgs.gov/
https://www.mdpi.com/2071-1050/12/9/3925
https://doi.org/https:/doi.org/10.1016/j.ecz.2024.100011
https://doi.org/https:/doi.org/10.1016/j.rse.2022.113266

Yo)w‘fps),;‘\hf s@mgdu\ww&;o):}igsb)ﬂjj \OA




M)OM\QW\.&»)J})";\A:)QJJ

VEE Oln) 3 5wl of §ylad oY 693

YAYALNMNY ¢ S p osdI s

wl A . . T . Z T . el . - .
21 8 ) 5 (e ST mlie (S5 T ) g 25T ST b3
3 57 50 Oladllas

TSl johorma Lo ¢ (G gl aly 1 B0 putal St

DOMIAVAr@UL.AC.IT :J ghuns sy 5 -1 21 ¢ 15 01 5 oA (g5 Jarmn 0213 (g5 Jarmn (Slaor 3 35 gaT ui gor (grkign 03,5 il )
Ol (S (01 oty ST Ml a1 0T e Gy 5 ae 175 (6 il ¥
O 21 €O 5 01 oINS (g5 Jamn 0SS5 ¢ s il 53 (nikign o173 (5 il ¥

oS Alis Loyl
@oquw;@m,gul V) WTRP-NES éLAJ.AL_J_: cQL@?clad).a ng'}...‘uf.;.l’@ljljé uﬁ..:b’él :\A@)U
oG LSJ’L‘}LSQE?U‘;‘:'}T'- u:"}*“ﬂ J.,ol:- L;LMJ;J_\IT, Ol gy cj....f[é 3959 Cwlatils uT VE R/ 2NF sl s

IS Lé.:j’rj Q:’-‘ JJJBA}.ZG» O gues U’.-T a@.w.ij E) U_v.k.:AUT uT 6‘,: S ‘5.\1.14_7 LU’J.T ajg._.; ASAANAM :u:flvb*

}WJJ.‘!.))‘;ELNVTCLAMAJ_%YTC))}}J})ja\,}u‘é}ﬁﬂT}‘fzbduau\‘int‘y‘

: s . T . . 1eals” o651
J})l{)‘5:){)[56‘}:)“};&}2@‘.Cgﬂ\éﬁwaLbﬁJ#J‘ﬁwLﬂﬂghulQ‘j?‘wf&li))‘ S )f
- — . 2o

55 S5 e VT il 55 o T 51 oy o8 505 LS 5 .l ool ol 135 o 5 ST
S5 sletu YT

Loedu VT bl 48 (glas &K clasls |y (g puite sla STy glasd pslas g asl 550 ST b e T

5 ) gsalaT ST 3L 5T (S5 aels T
é_)ﬂfﬁéLﬁ@M}UJj‘ﬁdxﬁ&bJ}b)‘&u\:ﬁb‘g.)‘.)j)l.{l.iglif ‘;Ju{"\ﬁ.} ‘5Ji éﬁdumﬁ\ﬂ
J_.".§|J:3U C)MJ QL.a‘) s Hlis uuliw_.w.u\au L= Q‘J_b‘)t?.)y}uu U_v‘ Ja._.xA)J
.w\dliulslv_ﬁj;iﬁl_iJL,.»\OUsji_,nuﬁ-ﬁ);bla;ﬁJL.:OJJ;JK;}QL#LLEJJ{lm-Lb_YT

sl as

..\_.i:4_‘;\)‘Lu’_?l_‘-.li.bl_ﬁé.»li}gTCﬁéfﬁc‘ﬁjyﬁTda‘j‘u’;'li)')“_;‘jzdﬁ}g.iad.\mdgiW
sl Sl b 1 55 am BT T S35 S o amn Ol ke (51 (53 8Ly (nie 253 0]

JURPIN N ew;ﬁ;}@@.éuchm ST 1 55w ST S Lo OFF) Lage (8l ydammn ol y ¢ 51 slonw ¢S0L )l gnl 23Ul
ANV ()Y c oo Ol Solaflan 43 4 (Lo )5 4 .3 s g0 Soladllaa
https://doi.org/10.30487/hmes.2025.2045898.1069

() Gl 5 Dl gl 53 (A3 57 0 5 anllan Olo3ln 1,50 clama s Ol Dlalllan 5 5 (503 S5 & 25 cdllin 58 iy 5 (Y+¥9) VPP ©


mailto:bomidvar@ut.ac.ir
https://doi.org/10.30487/hmes.2025.2045898.1069
https://doi.org/10.30487/hmes.2025.2045898.1069
https://orcid.org/0000-0002-7984-2520

Innovative Approaches in
Human — Environment Studies

Vol. 2, Issue 2
Autumn & Winter 2026
Online ISSN: 2821-1812

Assessment of wildfire consequences on the quality of surface and
underground endpoints of the water resources — A meta analyses of the
available studies

Babak Omidvar 1® {2, Ramin Samavati 2, Mahsa Mohammadreza beyk *

1. Professor, Department of Disaster Engineering, Education and Environmental Systems, Faculty of Environment, University of
Tehran, Tehran, Iran. Corresponding author: bomidvar@ut.ac.ir

2. Ph.D. Candidate, Water Resources Environment, Kish International Campus, University of Tehran, Kish, Iran.

3. Ph.D. Candidate, Natural Disaster Engineering, Faculty of Environment, University of Tehran, Tehran, Iran.

Article Info Abstract
History The increase in the frequency of fires worldwide has had serious
Received: September 05, 2025 consequences for human health and the environment, especially water
Accepted: December 28, 2025 quality. The entry of ash, sediments, and pollutants from burning
vegetation and urban areas into water bodies is a serious threat to drinking
Keywords water and aquatic habitats. The aim of this research is to investigate the
Wild Fire types of pollutants resulting from fires, the way pollutants enter and exit
biological pollutants surface and groundwater resources, and quantitatively assess their effects,

chemical pollutants
physical pollutants
Watershed

based on a meta-analysis of existing studies. This research is of an applied
type and was conducted using a descriptive and meta-analysis method. The
results showed that after fires, the concentration of physical pollutants in
water resources increased and the chemical values had variable reactions,
such that the concentration of pollutants exceeded acceptable limits for the
continuation of aquatic life or the use of drinking water, and biological
communities in the aquatic environment usually faced serious risks. The
findings also showed that the duration of the impact of most pollutants on
the endpoints was less than 5 years, but in some cases it continued for 15
years or more. A conceptual model was also presented to assess the effects
of fire on water quality and endpoint response. This study is a strategic
resource for environmental managers to understand the impact of fire on
watersheds and also provides a strategic framework for future studies by
other researchers.
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