Website: https://www.Sepehr.org Online ISSN: 2588-3879; Print ISSN: 2588-3860

& et LA

Geographical Data

P.P 175-198

Geographical Data (SEPEHR) Vo.34,No.134, Summer 2025

Scientific - Research Quarterly

Research paper

Elhttps://doi.org/10.2213 1/sepehr.2025.2053533.3124

Analysis of Land Surface Temperature changes

in the Bakhtegan-Maharloo basin

using satellite data and spatial statistical methods

Maryam Nasiri' , Seyed Hossein Mirmousavi*? , Abdollah Faraji* , Koohzad Raispour*

1- Doctoral student of climatology, Zanjan University, Zanjan, Iran. Email: anitamaryam93 @ gmail.com

2- (*Corresponding author) Associate professor of Zanjan University, Zanjan, Iran. Email: hossein.mirmousavi@znu.ac.ir

3- Associate professor of Zanjan University, Zanjan, Iran. Email: af1390@yahoo.com

4- Assistant professor of Zanjan University, Zanjan, Iran. Email: raispour@znu.ac.ir

Article Info

Date of receive:
2025/02/16

Date of last review:
2025/05/19

Date of accept:
2025/05/25

Date of online publication:
2025/05/25

Keywords:

Land Surface Temperature
(LST),

NDWI,

NDVI,

Spatial statistics,

Hot spot analysis

How to Cite:

Nasiri, M. Mirmousavi, S.H.

Extended Abstract
Introduction

In geographical research, one of the key indicators for evaluating climatic changes and energy
balance is Land Surface Temperature (LST), which plays a crucial role in analyzing thermal patterns
and natural processes (Khosh Akhlagh et al., 2013; Ebrahimi et al., 2021). Remote sensing data due to
their high accuracy, wide spatial coverage, and up-to-date availability have become a highly effective
tool for generating thermal maps and offer a practical alternative to traditional measurement
methods (Darvishi et al., 2019). The Bakhtegan—-Maharloo basin, due to the severe decline in water
resources, widespread degradation of natural ecosystems, and major land use changes in recent
years, has become one of the critical environmental zones in Iran. Accordingly, a precise analysis of
the spatial and temporal trends in land surface temperature and identification of the driving factors
behind its rise in this region is of significant importance. This study uses Landsat satellite imagery
and spatial statistical methods such as Hot Spot Analysis to examine the distribution patterns of land
surface temperature in the Bakhtegan-Maharloo basin. The results identify high-temperature zones
and clarify the regulatory roles of vegetation cover and surface water in moderating land surface
temperature. An increase in LST can lead to higher evaporation rates from water bodies and further
intensify the water scarcity crisis. Therefore, accurately identifying these changes is a vital step
toward formulating effective strategies for vegetation restoration, sustainable water management,

and mitigation of environmental degradation. ... p Page 176
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Methodology

Landsat 5 and Landsat 8 imagery from the years 1990, 1995,
2001, 2009, and 2020 were extracted via the Google Earth Engine
platform. The datasets included Land Surface Temperature
(LST), the Normalized Difference Vegetation Index (NDVI), and
the Normalized Difference Water Index (NDWI). Images with
minimal cloud cover were selected, and preprocessing steps such
as cloud masking were applied.Due to their advanced sensors,
Landsat satellites are ideal for monitoring environmental change.
In this study, the TM sensor on Landsat 5 (with 120 m spatial
resolution for thermal bands and 30 m for reflective bands) and
the TIRS sensor on Landsat 8 (with 100 m thermal and 30 m
reflective resolution) were used. NDVI was used to assess
vegetation density and health, while NDWI helped delineate
surface water extent. These indices were key to identifying
environmental variables affecting surface temperature and
understanding their interrelation.To identify critical areas, hot
spot analysis using the Getis-Ord Gi* statistic was conducted.
This method calculates a Z-score to indicate where high or low
values are spatially clustered, thus distinguishing hot and cold

zones in the data.

Discussion

Thermal maps from 1990 to 2020 reveal significant shifts
in temperature class distribution and a general increase in land
surface temperature across the region. The findings indicate that
this rise is primarily driven by the depletion of water resources,
degradation of vegetation cover, and climate-related factors.The
results highlight the urgency of implementing environmental
management strategies such as rehabilitating water resources,
increasing vegetation cover, and improving natural resource
governance to prevent further warming. The presence of
vegetation has significantly contributed to local temperature
reduction, leading to a decrease in high-temperature zones and
expansion of moderate-temperature areas. In contrast, barren and
built-up lands especially in the southern and eastern parts of the
basin remain major contributors to high surface temperatures due
to their low NDVI values. Moreover, analysis of NDWI trends
shows that, from 2001 onwards, declining water bodies have
played a direct role in expanding high-temperature zones. The
combined decrease in NDVI and NDWI confirms the central role
of vegetation and water loss in driving temperature increases and

spatial temperature clustering.

Conclusion

In the early years of the study (1990 and 1995), large portions
of the basin experienced moderate temperatures between 15°C
and 25°C, largely due to extensive water bodies and their

cooling effects. However, from 2001 onward, as NDWI revealed
significant water loss and NDVI showed vegetation degradation,
the temperature distribution shifted dramatically. Vast areas,
particularly in the southern and southeastern regions, transitioned
into high-temperature classes ranging from 35°C to 58°C. Hot
spot maps reveal that high-temperature clusters have expanded
considerably in the southern and central regions, while cold
clusters once concentrated in the northeast and near water bodies
have gradually diminished. Since 2001, cold zones have nearly
disappeared from southern areas and shifted northward.These
changes clearly demonstrate the interconnected impacts of water
scarcity and vegetation loss on rising surface temperatures and
the spatial reorganization of heat intensity. By 2020, the majority
of the basin had fallen into the highest temperature categories
(45°C to 58°C), a condition directly associated with the decline
in NDVI and NDWI. Ultimately, the findings confirm that the
degradation of vegetation and reduction in water resources not
only intensify surface temperature levels but also risk triggering
cascading environmental consequences, including increased
evaporation and deepening water shortages.



https://www.Sepehr.org 4, ,is sl ) 2588-3860 : ;1> sLli/ 2588-3879 1 Koo il 5Ll

ij’
Erales Rlb] VPP Ol AVE o)led FFos3( o) il iz Sl
[ 1) [ ] 1¥#4

YO -\ 8A Olio

IZl https://doi.org/10.22131/sepehr.2025.2053533.3124

o slen— R 409> 33 (o Tdaw Slod Oy Juks
SLad JboT b yigy 9 510y gk ol 3 sl b

[E] [©]

Do RS T Al

B

T g 3h p e ¢

'S

anitamaryam93 @gmail.com Ol ;| (Ol (Ol S5l eebilea ;.j Sl S (g metils =)
hossein.mirmousavi@znu.ac.ir Ol » (Ol 5 (Ol 5 NS fumbl SLisls (J s AJ;,,:.}.}*) -y
af1390@yahoo.com Ol 5l Ol 3 (Ol ol pmbidipnddl L2 Y

raispour@znu.ac.ir ol ul Olos (Ol o851 st a3l skl —£

oS Ao SN
C'.,.ro.hu‘g&i&w‘gsS.i'a"}b\.'qubeﬁjﬁ&biﬂ;y‘_]wbs‘ﬁuu‘,chhwéb;JS}JJ,,\?J RGP 'C_J\s
Sl pedS oy Ba b fags cnl el lo) 55 1 aeb b (g5 5aal 1y aes Sy e 53 2L VE /N /YA

om0y 0 4l ad g 55 bzl s O a5 (ALS 285 O ek L OF B3| 5 e pedaw (slos
é)}d/\j 0 Cwd d‘ﬂ)‘}ﬁlﬂ 6\.&0:‘.} RERVY :J'-’-‘ “ @L;.ab Q.S‘J'.’ A r\:.u" V44 —Yr Y u.;\.a} So09° u.b

1 A5k AT b

AEAEVER VALY
SHL ALY Ly, 0T LS 5384 7l il (LST yNDVINDWI (sla pasLs g 45 5 ) 5 oslisl ]
- IR T
5 s B o ., [} IS o 3 ansl 4 | e <IN

\aJaLeJ BL d’\né S pnnd G M“}:.l;v UMW}JJ.S d""’-"w J ool lgw‘_;l.ae&mg PL) o
YL S 03 hils (18 bl sl (GIT) Bls glaasd Jdons opoman 358 2L5)) 0L slay, ]
wd g B 5o > SNl SIS i ans e 5 S sl OLE bl A8 ploul ples e
B _ VEvg/oY/0 8

.,\JJJNDWIUE-""L&Qu‘o&i‘;’-‘jw‘):@\:s&&ﬁ%ﬁjd‘ @D@j&gﬂ\sqﬁﬂ
Gbla 53 58 NDVI jasls 5 adls o lge 5 0l (Sib glaaxl o g 3 1) sl als sedS sols

6§;chb.~6badh@ ubh}w.bbbw|)@g§j&ﬁwwﬂs‘u%wldy|ﬁ:
(d"}?-"“'l’“' Ay $0—0A) JSY‘J. 6\.&0}% 4 (d"":‘“‘l"’“ 4>y VO-Y0) Jize ‘5‘.&9)’\4. J" ‘;_gLo: C)LE—:L JL

(LST) ;e cb.w sles

BE g:.;b; o 3 5l @@&Lﬁ;f LS gekasOlis a5 (iles g ad 9> S 0 g g s NDWI 2L
i‘.: 6\.&& J:l?u’ @L’S Lfesls 'CJ QL&}V.A Y ] ‘;:L“S/ Ji*:ﬁ: K) Lﬁ‘ c\.’w ‘_;..als S ol uj.b\.'\.o NDVI _asLs
3 08 ol 4ol S et 4 g B b s g e 3 Bdes YL ol b gl > slaad o5 a5 sl LIS L
Z rt Z I3 SL;‘Y‘ 2

‘:)bé@‘@%ﬂﬁ%ﬁ}dﬂ@L’..aJ‘s.als‘L;JSJL.&'JO.U:.i.ﬁd‘)b‘;-’-l‘,sle’ﬁledhh:é&
) _ els bla |
.C,.-A;Jyajch.u;ﬁf;-U.gb.éj.:hd};ﬁ|&3&&%}@@duwdaM:bLﬁd < B
sdlio o & Lt

el Sl sy 5 Gloslsale glaesls 31 eslizal b ) o0& 4 > o L‘;:»_}c}a.wébs} Ol jars Jodoss (V80 8) S g s TS T St e SR
YVOVAA ((VFE) V() bl or Sl i g5 ole anllad ¢ Lad


https://doi.org/10.22131/sepehr.2025.2053533.3124
https://orcid.org/0000-0002-6262-5474     
https://orcid.org/0009-0007-7831-1481
https://orcid.org/0000-0003-1508-9178    
https://orcid.org/0000-0002-0085-6306    

VPP Olunl AYF ol XFo 90 Lan—) oldlas Oledbl Jiags - sole dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo0.34,No.134, Summer 2025 / \ YA

ORIl SRl s S Jule 53 Ol e oS s
OlSKas 5 gpe) Kgh ol e Cl‘”‘ les
(oSl ALS id g (10089 O Kan oo £10 PO
(el g by eddde JLE A L Ll e
plhe JalS S s S S5l b il
oot e les Gl 4 S i e s
AL il OV P O Kan g p) 355 o s
SAk Sl S B s sl T b
Ao b Olgea 5 AS o sbml s mhae o
AP iy holon) XS o Jos Aol 55 dtes AU
Slaiass s basls ol Sl eslil 5l G (@1
Rl e s S s Sk 50 ol il
s gl glos Sk gl Sl gLt 5 L s
NPT gt 5 s 199 PV DK 5 SLal) o 03 55
wlobd gl 1y gl Ol b jastls ol @
G Llg e S S ol 3L los b ol (A1
OB 5 ey hme Cu e 3 S5 el
3G NDVI o ls sl e e (isle S 0l
Jdos o5 5o s 3l e el o 55 008
wh S e ol e Jled 4 S 2y
S5 jo 8 03le 5 50 3 ekl 5o b OBl cus
S 5 iy Camdy yaseld Sl o5 oo dlowe
Sigi, 2020:26) 3,51 oo wal 3 YL 33 L1y ALS i
Cleo gt pl OB A AP OIS 5 AL
o sos 53 aAlS Sl iy aladso 5 (S5 e
Sheslanal 5o g oL BB ubline s il i b il
b S50 cnl Joho 5 GRaly DGl s Sl o (slaesls
. (Neinavaz, 2020: 75) XS _» (..MJ_A o, sla wlie 55,
gl 53 g3date Dlalllas (f 5550 Lol 4 a5 L
S s ed SlS Sl b ) 4 Ol
Gl Blis S s Llaztls , pons o slos s ALS
OLES o) (Slol3ale s sl S5l onlinal L a sy ol
los Al Bl L5 GAdS A e 6 8 Sl s 48 5l

dodls —\

Sph ot e Jle Olosle SIS
Vo4 Ao s 00 3 il el Came (J0 00 Ll B &S
DLid 4w (6 g & A5 ol lsel s s
5 LOVG (alS sy SRl b mle S
3 S e o B 4 s s e 35S Slag
S el S 5 il Dl i e Slaeddy Ll
e Cb.d Sbs (Roy et al, 2022: 1) Lo Jalgs e
Sladlle 53 gAIS sla e ls uSJ Ol g “(LST)
U il sladyT 5 350 Jols o amacs s
Sleds Jedo Gl e e Olget 5 20l ol
ol TN SSKan 5 k) 55 o il les
Jsas 5s 5l e lassls L(rrer irert OliKes
L, ol a4 cOs g rKSJM.g 3 s oy N cés
L obse slaaym Jals 5 Sl > bl 4 ¢l
AFN O San 5 Sape) Bledd A5 Hew Sl pnesS
Sl S5 5550 53 Gzl Sledbl besls ol (144
Sl plos St 0T Sl 5 e oo (S5
gl les J 28 5 el s Sy e 55 oS s e
sl 1A 1200800 5 o l) sl Sl Sl e
oo bE b 4 o6 s bl el oS
ssba ) Cassdome ol e Sl e (655l s
2lod 385 5 0328 ok OG5 03 5 Ol (6 550
(190 A1 o polol 5 25 UKl (5 pfel) oo 03 505 w3 1
503,5 SaS VL los L bl slulis 4 oledbl -l
Lablie 5 oLS ol fals ¢l g5 gl)Sal,
O 5 ass) K o Sl Sl (b S slasly
(10 188 Ol (San 4 sdan] 1EE I POA

ALS 2= L TINDVI) sla sl dinly e o
ekidbe s Aoy el TINDWID) 5 enidle ) ol

Slag 5 AL iy Conss Skl Co e O

1- Land Surface Temperature
2- Normalized Difference Vegetation Index
3- Normalized Difference Water Index



(=) ebdlas Oldbl bagh - ol dolilad

\va/ .. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

Dyt & A ezl oldplnil Dlalllas 4 4 55 L
A Uiy S s gl ple el e gl
iten SIS 56 e e (gles Rl 5 e 5 sy
Slotg ki 2ol Joe Jlee- 0oy a5~
0378 i 5 b Gl SIS
ol LS Ol sl Sl e able sl Ji, o) S8
slos S 5 Sl Ol s 383 e el ple ol
gl by Rl fhe Jelse plalid 5 (pe) e
L ool asn Ol os,e adkie pl 53 e
ool sla By, 5 el (loyl pale (glaosls 31 sl
SSG sl ;ﬂxw;&u G s asle oL
L Ilem 0 4y 53 ol prdaw glos Sus),
Ll yasia

adlas 3,90 oLl s g0l Y

Ll 5 0oy (b laanlos 3ol g
Opl ol e o 5SS cp e sk TVEAY oL
Aoy 44 oS ol B 55 S 5 ool sl
Laala S 5 lacds |y A3 0) 5 Slien S bl | of
Wtsgy (W P8 ais O ol waldle) s o |55
Sop b Lo opl ol Glisy; Olse 4 S
e Sib 5 O SV 4 g w55 0355
5 K 033503 b g Slade (Vo)) 543
el ann g 5 Lsls 13 as e cpl 5 Husdl
st ol LodS il el by 3555 5 s3sliS
wlis yarass pde sa (10099 oty ola) o
sl @Bl S eyl 4 VB Sy ae 5
310L5 uls e 5 Camaz VL AL, s 4 >
d o 1y e Sl o3 WA 28 (ol mibie
sl s S s Ll el b Gble 4kl 5 5 es S
Slail e 05y il Cod ad s ol (SHL sl S
ol ia e s Vor B You 5l Ciliiee bl s
VY AP O Son g 55l p0)

Sh eslaal s 53 . (Gaylan et al., 2017: 18)5 )15 03 claM
b e g slos ol (glad s S Dy gl ol
SFSSKe W > (Kumarietal, 2019: 205) Sl 05 S 25l
2 b5 s PS5 s S A el e 5
Sles Sl Il OAs et 5 VL G a5 5 s lls bl
et (Leon etal, 2019:26) X413 ol ey S e CJ;.J
A b o e ey (O G adled
laslscstla o i alaly 5 s 2alS 5 (NDVI)
(Roy sl 0t 0315 OLES Los 2l 531 5 (NDBI) 355 LG .8
b eda b bl il Kos (glardlas s eral, 2022:6)
s YA & WY Sl Lamen slas iulil Com g ans
(Diksha et al,, 2023: 15) sl 005 31 S 5o
Slalllas ¢ 5550 opl Coanl 4 a5 LG Ol ) o
(1¥40) OSan 5 o3l b il ot plonil dlisis
Sleslsale oslar S eslisd L sbles 5l adpm 53
Glos oy (amys Y 51 28) 5l Gt A
L omes o glos 5 lidlsn Lol 3 sdds
sl 4 3 (1F20) O, 5 (g sl s s Al
ol Bl s ezl ey lals a5 sl s Ol
el sdd ey e slos Sl 4 e 250U
03,18 sl 4 e 53 (WA OLSn 5 (53l acde
5 A by Ol 8 e sSae bl &8 sy OLL
(YA O 5 (9 315 355 ey CE.N <les
Olyse oy o)lal 51 eslinal b Olis e 5o
i sdatle Gbla 5 b glaies & sls OLES
lasls 1y by o xS alS i byl Gble 5 b
Olggol i 53 (VE0Y) OLes 5 i Sldllas ol
sddatle sl oS U ol b & sl ol
daly ol b 5 ALS 3 60 L s e alail
Ol b 53 55 (V0 T) O 5 odle .l o sSKan
03 54 (e S D as oS sl Ol LT el
Rl S5 5 les JlesT (il sl (s e bl



VPP Ol ATF o,led FFo 95 Lans) olilis Sledbl Jiags - ole aoliliad

Scientific - Research Quarterly of Geographical Data (sePEHR) V0.34,N0.134, Summer 2025/ YA »

40°0'0°N ] N
™ L
- o
ot
£ 1 ey
5 b o T
L LS e
& R e B
L
L‘\_\_?J ‘If
35°010°N - f
s
] -
A %
ﬂ_\i d
- -.\-x l'.
™
\' ~
e L
T )
L _\r‘_\“q h-; 2 r"
30700 T i P
% o
RN B %
i \ 3 <
aukdd 5 lacal 5 \_},‘ I, 1
e 3L A |
F, R s i
] o R T
I..-\J"
T T s r
Iy . S |
2 adlline 3ype gtairlss /0 100200 400 €00 o
-— Kilomelers
T T T T
45°00E 50°00"E 55°00"E 60°0'07E
N
AT r i g A
3N ,.\‘ P
4
g B
l\.
T
26100 {
\'1_ -“
2k gl A
-
P
araniT Lt £
= o = o _wn_a i U:E W0t m
A R BT E oo Lry 5&!1 e #I:'C"

asdllas 5 90 03 gdoes &L..Jl,o Cand g0 :\AJ&

53 Sl e b gitea dzes (NDWI) O]
Sy ol A iy il 5 Il slaans e
ol bl Ll Sl Sl 4 ole 51 oo o3lizud
o 3 il 48 8 plol il 5 Ul Vs s
Jbaas S s adkae alS iy ol cpl 53 (g
A Sia b g Ohe ples glacslis 5505 )3
sl g sl Gble 5 [y B6 5 S
S Ll i (s (S ) il sdaline LG Cresw
Sl g g8 Jlazl 5035 Sk b o3b 3
e a4 Sl Pl Slsa ol sl Ll L was
S eS) Ol Bla= b (g el b 2 3 e
old bl pwds 5 ab coaS Sl 5 (Lo s Ve

sl

g9y g esls =Y
gl sl G 5 Sl sladisy Ll glinl s
wom gl sleagy Dk 5 AL Sy e
Sldle & b g o slesl pale slas ¢ lgem 0 5 ]
laosls (o 31 YrYe 5 Yeed (Yeu) 1440 )44.
Landsat 8 (OLUTIRS) 5 Landsat 5 (TM) (s sals
380 9 C\J.ér:w;l Google Earth Engine «<bl. 3 b
Moas condd Glojlsale pslas s S 515 eslana
e Dl pd S8 Skl ode SV (S0 s
Lialo) s Ol os 1S S (il s VL &35 L
adlae 5l 53 w390 Sla oLl (VI P9 ) Ken
slidle bl s ls (LST) (e phaw sles Juli
skidle ol jaxls 5 (NDVD)  alS iy



(=) ebdlas Oldbl bagh - ol dolilad

YAY /.. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

Slmis Lo S Gl aun el 03 e
oo gleesls 5l ey ma slos L 01 BLI1 5 el
ol 53 S MKl V) 4 by e B30
3l] Jold ol ol eslinal 5 5leam Oase 3
05355 0B ,5 Y QY e Sl dad Bl
4 g ilisen Ghlie ol SIS a3 55 S dien 2D
JS oolsl 51 S0 (glaesls das o i g 1y OF GlbI
b3 VA=Y Y oyes gl el Dbl bl e
JIS= e Oga3l 5l eslizal Lo S J 28 5l w5 ol
Slyedd 75 5 Koy ol Glp i b SR s
S 13 Jded 35 50 YL

3 ol e gles s pskien (lass l o
5l e (S S Dt L 0T BLL s
S Sl e Oy ws s el Gl S
slaias 5 sleolale glaesls 5 oe L o gl
O e " O plowil 1o 5 0 oslizal (5]
il 5wl by Slawbes sled a5 LT 5l
Rl gars el 0,8 o g ey e S B
Oliee bl opl el i bl sl ol 3
Cod oo g &S ol ) mhae SU5L (65
bty sles Al iy Jo o analoes Glie 555 o0
oty aloe gl 5,8 e 13 ey e sles
o) Sl ol oslizad (V) alaly 1L e ol ab
RCEOL NNy

Lslay 65 p TM slzens 51 0 awdd (gloyl gale s sl

ol Bl 2V Ve el S SSE @8 gl &S
Slaesls 53 Wb sl bl 650 sladly 53 e
¥ooa edd(6)ls paiped 5L D soay Solm KL
B Geen Sl s e s 534S 34 e WL e
ol 5 A o] gl pale s slas il ok eslind
ol s tkaeaa TIRS 5 OLI oo 35 (slaesls .S 5
e ¥ e KB oud b b5l ekl ol
22 eV e SSE S8 L Sl gl
3k Sosea 2kl Glaesls LIB ) S dnn i
C5ds o) lodd S T = 1o L el 515 5 5ol
Al 5 e e Dk B3 s Ol S
5 g S e el VL Sl b e A
A pslal ads ol b s 5 Dlsls ol
o 205 SRl U s 5 el (b S
b s Sl Hl5 s sl sl Sy Ll S8
Google Earth s ;3 39> 50 6%;1);5\ 3l eslaal b
ek 5 S el adsl Slesal 3 3d> Engine
Shedd alsp lmesls o 5 ol sl ods Jlesd
Slawslie la s gl p‘\I S Sl ol
Sk gl Gl pY s esn s s
Sl e 5T walp 1 anlllas 3 g0 adlaie 3 laous
ks e 5 5 s Slanie 4 b S

ol a“ﬁb‘(\)a)w J)Ja.-_)bobu.lm‘ > 90

oo 3 eslaiwl 5 90 (sloylsabe pglas Slasiin N J i

;_@.J)/M L;‘xﬁd,\&l.w L_s)‘éj.:ﬁ}a.a;wl.w
olewew b)\jﬁt.& ﬂ}«&? @)U JL.A
(Path/Row ) (G) (UTC)
V¥ T ™ 0 ot Voo 140 1444/0/1¢ 1449
V¥ ™ 0 k) Ve 8 1490/0/11 1490
VP T ™ Y Yot 41 YeV/00A Yoo
AN ™ 0 o Yedo g0 Yeeq/0/Ye Yeoq
Vv OLUTIRS A o) Veng 8 YoYe/0/YY YoYs




VPP Olunl AYF ol XFo 90 Lan—) oldlas Oledbl Jiags - sole dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / \ AY

arsles gl JooS Jlasl b s Ch.w oz caalsl 55 @
che 2l S S oo 6l L L ol 03
{t}u‘ (2) A.E.ab )\ ealaal L: ‘\.l?-J.A U':‘ C.}.%) )lSu U’?‘U
(Sobrino et al,2004: 438 Gemitzi et al,2021:82) .5
LST=BT/(1+(A *BT/ p)*In(&))
(£) il
j;;J‘)} .X:LJ L}"";Li'ﬂ) /’chﬁim‘j) LSLAJB (i) 4\.]4.{‘))3
Aed e C)a.u L;MMSJ VEYA b Slaas P
2 o g gles (3 aslie jgled dn f5 55 e
o oebie Odl ol 5b Bde 5 il sladle
J_)‘JJLLA‘ C)JMA_: (0) 4.2;‘) ;)"’L‘""J" &Ld)ﬁ)u.a cﬁ_}l.@‘

AT NI Kas 5 adle) LSS dsles (s ) 0l

NLST = (LST - LSTmin) / (LSTmax - LSTmin)

(0) sl

LST «pa} 45y ol Jbo i (slos NLST :(0) alal, s
wos b b w LST | s LST o a5, sleo
s anlas 3 50 03 5 doms (5l Al 5 weS
53 e e sles 4 b Dlale L Olejen e
5 A Adn sl NDVE gl ol cday d>
laasls opl L gl saul o] mls sl NDWI
Sl s Sl gl la o JooSS 53 S 18
ST 5 s by Sty 5l G5 S s G L
e e sl Jolss ) b s Ol (e
el L (NDVI) (alS idy jastli ds S sl |,
JB S5 508 O5ole 5 a3 Gladil G (68 Do
(Sigi,2020: 26) | C‘ el

NDVI = (NIR - RED) / (NIR + RED)
V) dayl,
505 LU RED 5 503 Ogsle b NIR (V) aaly s

ol o lww

L A = (LMAX - LMIN) / (QCALMAX - QCALMIN))
* (DN - QCALMIN) + LMIN
(Ve
5 LMAX (oS 8 as8, 34 'DN (V) akaly 5
SS1a e b s edizeins "0 saosl LS 0B o 5 LMIN
QCALMAX ol Sol> LL bsl, Jlas
Mie o S8 S 5 S5 54 QCALMIN
ETM 3 TM leedoes 5ol = okl gl o
e
bld bl les 4 b lol) (e dds e o e
o S5 48 el glos e skiasplis Ly ol
4l il on e b aliie 26 Tl 55 Jleyl el
Slas e ol S b 1 65 lds Olea B il
J=1e 05 e e (2315 Slos 335 ale sl 05N
Sl 0 ol (V) alaly olal b ol ool (ks

(Alademomi et al,2020: 90)

BT=K2/In(K1/L A+1)

()
(RS e peslale Sy, L BT «(Y) dlal) s
sl Ly, s K2 5K Syl= Ll ik UL 2
s O gl IS
Ol o5 rl? 33 ‘cb.,» slos c3s 18l (gl e
NDVI 2l 5l eslital b (E) (e pebaw S JomS
(Sb dile pas b sla S35 Sl b A aplovs
(How Jin 335 Bl 351 s 5 & cobe bolS
Aik et al,2020: 361)

E=& PVt & *(1-PV)+C
(¥) akasl,

Ereg sl S L;J;»J.:mf Eoir :(F) adal, o

¥ é S - . ' 5ok . g
A iy Cand By S il g gl LS
.(Vanhellemont et al,2020: 160 3 A£ :1Y9Y O/ (Kas g oaiils) Lin

1- Digital Number (DN)
2- calibration constants
3- Proportion of Vegetation (PV)



(=) ebdlas Oldbl bagh - ol dolilad

YAY /.. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

bl s ool ke 4 (ash gd o8 5o e
L gl slaasd Lo 5l sole o glales olab S a3
ailoes b oy cpl o 4 S 6 g Gi® o)l Sl eslizal
L YL hobas jsbay sles lols > 55 Z-Score slie
Fls sl = Ol o a1y adie 5k 5l Sl
53 a3l Oledbl 503 S slulis s o slaad g o
gl 5 ol b Rl S ol S (ST s
S yed aal b as >

s plnil e ole3 3l ol b o LG e 55
o 3550 0SS 5 ol blize Sl oLl s L
ol Jests (6,8 4 OF pwlol 5 a0 S ) 3

Ladl -¢
b b e mae los glaesls (lass opl 3
Ol yedd Ly So3 4 gduadd ol s M sbes
L Ol BLl s 5 ol 2l alelid ()~
LS oSS ol e 1S 5 LS iy oo 5

(Y Js>)
andllas 55500595 (b (e mhaw los Gladll o)
sl Sk mis s ar g LB Ol sl
51440 1440 ladle s ool ailis IS glos 158l
Gt 3 v seedew 4203 VY B0 los ail Y004

sl g SSE 5 oLk shien NDWI el
S parla pl s e S0 AS iy s S
ool a5 a3 03l 5 e L 5 SB5L D

(Gao et al,1996: 50) ! 0L drusles (V) alasl

NDWI = (GREEN - NIR) / (GREEN + NIR)
V)

(NIR) 5 jos LL > j;la«a <UL (Green) (V) akaly 53
e3lin Aten S35 50 Ogsle Ll s edaw L
sy o kas Ol (#) 4 S 5) yetld ol VL ke
Sl o55  l e 5 58 eins OLES i jpslie 5

ol
5 SHL Sl ek gy w2 skt s a0 3 0
IS e 005l 51 calen oddl sla S5 335 Lo
S e Wsa 55l b (solel 05Tl A eslizad
Jobosi sl lis ey 38 daesls 035 b 55 4
O Sl eslizal by cd b Sde aly Sboy slags
23 Al L Bl gladis, bt 5 g S e
(ol Sllge s L ALl Y glaesls
SV ol F5 e Sl 5P e et SR
sdbodalice Ol sl Cod 5 DS B a4 S o g 5L

D5d dalms 05 D) poa

Jedo 55 ol 5,558 b S5 5 glos Slib Y s

‘;:Lnéka.:b _
o LS5 Jebs 530 5,8
(03}
AY_o )L@.JﬂuﬁMkﬁiéu%g;;uw,\wgf@w‘gﬁyu ol Sl (EalS 5 adBl i e ales ol Jrals bl
0-1\0 Lﬂ}:ﬁ‘;alﬁgb;*;ﬁ:\{:yw)&}duﬁdl).)‘}btﬁ ;_,TligalcsfﬁﬁL;\)\;ytﬁﬁ&}duu;ﬂls,;‘u&gbl
Lo Yo AL S b bl 5 ol slaagy Jold Vsane cJizms bl |5 ol sl o 55 sy aib ol Cmlos 28l gy o
Sl A5 s
. Sl 3 Al Wsay e S wlib 4 olib ) Jusl lals
Yo - To SiosliS b Sastaas Gble 53 0 8 e U Lo 26 glales et 'Nfs” T =
AL Sy SIS
Yo 50 | ALS iy B Ghlal sl sl W Vpmnie S Gbla |l B Sl Ol 4 e o S ol
_ _ Sl S e o e slas il &l gl aib ol s
to—00 | Sl k5l Sl gble SNl (bl 5 0 S5 sl bl SALES 2Rk fs .ﬁ) féf' e
e 5 2 S




VE e Olisl A PF o5led FFo)95 (Lonm) bl is Sledbl ings - ale dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / \ A¥

U‘i‘ AK "\ JL.A )‘ B Lol (Y o)li.;) JJ)‘J ‘jilALaJ w.a; J"//\\/ C;;-L.wa l; g..:.?j‘b cw‘}? éﬁdw )‘ 63‘5.,\990
S Sl gl S Wledd LAl JalS sbay by bl cpl il sdalie BB ca e a LS YUY 5 0/eY
Gls o 5 Jgme Gl JLSix s b glaol L Jelsl 53 5 ol e b ool JUrYe Ges

52°0'0"E 53°0'0"E 54°0'0"E 52°0'0"E 53°0'0"E 54°0'0"E
= = = Fal
= = =] =]
= == =1 =
Y & Y &
B b ] B
= = = =
s | S s s
2 & £ e
< = < <=
= b = =
= = = =
= | = =] =]
g b Fd Fd
S S S S
LsT1990 LST1995
. 125
= = = . 513 =
= LS = [ ]1s25 =
& & & I 2s-35 &
[ 3545
I 45-55
= = = =
= | = =g =
2 = 2 =
% 52°0'0"E 53°0°0"E 54°0°0"E % % 52°0°0"E 53°0°0"E 54°0°0"E &
& & & &
52°0°0"E 53°0'0"E 54°0'0"E 52°0°0"E 53°0°0"E 54°0'0"E
. =z ] =
5 |5 5 B
e bl ol kol
= = = =
= = = =
s |5 5 B
b 2 e =
I s I s
S S S S
= = = =
g g g F
s s s s
2 = s =
Z LST2001-5 ES ES LsT2009 <
. o-5 - 25
. 515 N 55
[ 1525 [ 11525
= N 25-35 = = I 2s-35 =
= [ 35-a5 = = [0 35-a5 &
= E +5-50 = = . 45-58 =
ES] < B ]
52°0°0"E 53°0'0"E 54°0'0"E 52°0°0"E 53°0°0"E 54°0°0"E
52°0°0"E 53°0°0"E 54°0°0"E 52°0°0"E 53°0°0"E 54°0°0"E
= = = =
= | = = | =
e ® ® [
= = & =
= = = M
5 |5 ) |5
2 2 | 2
S S = S
2 3 2 S
= = = =
= = = =
2 e 2 =
& & & &
b & B b
LST2015
N e1s
15-25 [ |52
= B 25-35 = = | EEET =
s [ 3s-as ) = [ 3s-as £
4 e e . ss-52 e
8 B a5-54 3 & 1)
52°0'0"E 53°0°0"E 54°0°0"E 52°0'0"E 53°0°0"E 54°0°0"E

YOY oY 0-Y oY 14401480 L Oty 3 pl (a5 o) e sles Yo,



(=) ebdlas Oldbl bagh - ol dolilad
\AD/ .. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

16700.

2494.3

241.8
=

11

157.8

20

W

Yo

7252.3

429.7
30.13.2

» 9

mdy

Eas

LST

Py

12

3762.9

251.5
0.090.03 24

AR

17
15899

3168.9

19'%.031@

1440

adr Db Opds

529.5

245639

338

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

}jJLG‘_bK:?.L} L DL axdlas S48 093 ) (c,o }u#)wﬂjé\d&bﬁ ‘5.&;4.3.5 I W Qlﬁgﬁ :\’eJ\.{S

Lto 580 LYo plos slaail ool bage b
gy psbay dag Yoo e Sl pegeadis a5 0A
(o, K) Wl s 28
0 slos dib iy Cou Colew 1340 Lo s
Sl Yo Ol b bl s mpm e kS Y8 LS OAL
el 4B S s s b s asE 5 e GhLe Ol s
Ll Sle gadle & a0 Sl oY L 55 4 S
Glles b >l 028 s e BB als Yoo
SRl (slixe 4 Loy gro el S pd o sdalin adn
S 53 s iDL oS e el slas L
Oree ) N el ab w3 ey 058 L
Dby Sadar Sl ek ol 0o IS LEE Jule
Aol Sl b alS e .l oY Jl s alS
Sl 5 mlew alls (6351 2al (B i i
O e $les SalS Case 55 Do (b
) 58 Jl e 53 NDVI a5t 0y 23 5o
Yers Jlo s oS das e 0L 5 45 e AL | 65 s

Sl 4 g Sl s Sl i 53 ALS RS Ol

310 b0 glos aib ol O b 51 Sl 2
Sby s S sl b gble bl & ol 8 sl
Comlus andllas glizl badle b ool v 2o alS
ol s gladle 3 Llsls o (i 1) g 55 LB
b Ll Gllie 1A b el il sl rals
Sl Lo e 2l slagees Sl LS
Va4 Jle 53 egediw a3 Yo U VO Sles 4il
s S 1 me oS YEOWVE L ol oolews
L3l GRS e gk T 4 VoY Jle s S
sl Ll Lals sasplil ul fals
O 5 O Sldllas ol alS iy ialS
Gble 53 1) elie j2alS 55 Gle Olws S 55 (Y41V)
Yo G Yo u—lL‘J b Ll S u.'::)(;,f Jixe (gles L
O 41440 5 VA4 cladle s a8 ol S Sl s
sy 4l & e skS V0AQ4/0V 5 Ve 0Y4/0
A e e kS YVAV/A L Ye) L s oo S
SV bk 4 b JUsl skasolis Jials ool il
Sl a8 5 b GlaelSis o 55 L oS o



VPP Olunl AYF ol XFo 90 Lan—) oldlas Oledbl Jiags - sole dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / \ A%

Ol s ol Sl 03,8 @z |y bl Wy, alS
oIB s s sl aang amd s Udes
Sl bS5 53 5 eap e T e 515003 00 40
J pl bodilodd gl i glaesd (g S 508
s bl 53 ehsn b 5l mms 0 5S 3
S sl 5 Oy (b glaaslys SLbL
5ol e s (Sas Ly sl rals Sad 4 alS
Ll e Loyl ol el 03 5 ol jen (SL 2
i ol s b Ll sl LS
g dsdeme i 02 4 S el e
by b 5 mdse 3 5wl [l Sl alS
03 ) C)‘“ Sl IS W, (WS wlide 5o Lol canils
el slaols ol ol sle 3L Jisl58l 4 e
Samdy g Ghate s el Bl S0 S0 Sl
ol el s il bt S5
S 3,05 Casllas (YOVV) OLKan 5 55 slaanl b asllas
sl S DI pals 4 alS ks B S ks 0L
LS e S8 b dal 55
S oddatle g s b Gl s (G
lodd Sly s 5 sy S i 53 Bles
Sl b b AL OBl s 0o Dl Jos
Slpen Olamen Jhe Al iy OB 5 ol
CAPE 5 b LS 5 GO e
ol S e Sl e e
S skS YY04/0 s a3l asllas 5540 095 b bl
Jle 53 e kS Yoo st 188 Jle s
e g edgd ax g JB el pl bl sl JCalS YT
sl 0l Los WS 3 el antla ble i@ oS
LS das e 0L g cnl ST S (el o
5SS Sb el s sl LS Sl o S
A2 b ol A ol Osely 53 b 55
Sd s odd g gble & s aSL el b Lesw
Sladllas bl opl (0 58 (glao, 1K) ol asily (g 2l

T ae ol o3 efaa Sl Slaiol g o3 4 Cenl wily
ol Jole alS rig il ) (0 6,1K) il sl
Oladlas -5_}-:15“ ) ganua Jl Cﬁ‘)JCk"“LSL‘J Jl.dsls
S i Ol ed 5 (VE0Y) O 5 g5
L ebd abrals boslea SOl ple Sl ele
ol 58l aS s e LES Ol sl e (IS sbas
3 U bes ol 0 4 g 3 ey o slo
035 AS i o s ol cleag Lis halS
L;:.M.J Mls .L.}:ﬂ AKAK 9 YeVo LSLAJL“’ BE s
b Sl ol bl edalie andey glales Cany s
b S e aden gl kil s S s sl
S5 Jud st o3 AlS gy Rl
S Lga\g%:.?):/ljw ool Bl ol il 6s g as 5>
& ple 4 S5 Ol5,5laS bawy iS5 e
g5 & ol e el BB (5ol e e b S sdms
L@.IJ‘L': Lol ol j")‘ f}’ > NDVI u.p;-u S 4
sl 03,8 3515 Ol b
FL S wdsm S5 aper gl (Jlee o
O Sist b ctien Sib 5 0 les (glaasl s
fﬂ}ﬂ‘-b\b)ﬁd}‘jﬂ&TCuwa‘jJﬂM
GAs bl NU Sl ok pnlS 4 e &S
SO~ gl a6, S IS 5 e Cb.w el S
O S esls Jdod copl plo sl odd >l ol s
A Sy A S s e S S Sl O
Sl LAl Comse L5 e 4l e SIL LS
Wi g A s Sk S e
45.:\.‘55‘;0 oS aJlae 398 (509D u‘bj})l-@"_d@’”



() ebdl i Sledbl iags — sale dolilad

VYAV /3l oolasiunl b of sl oy B a9 50 (o ) e (Lod O gty Judxd

NDVI
Fiyees
Pooon
Yoo
Yoves
Vheos
Yosos
Boes
.
AR B ARATA] AL AER3] ARE VA ARE
sl G gl pleitle m (LS ibe

(pr FoskS) 0aidlo s Jols alS jasls guniid Colus Ol ki 60,5
Polem 05y a5 55 andllan 5,50 0595 5

Ll Bl a1y aidae il S e ol 30 Olgn b
Slslins 5 4t pn 58S s, NDWI Lastls o)
wo b1 O 5 ol (Sib slaanl s S
o593 il sadle s s3le o Ll seas ol ans
baaxrlss cnl 3l or 5 1B e (1490 51440) asdllas
o 4 Yoot Sl pl b o JRE e bl
orl s ool Bl ol slaag Cawy o o Sedir JalS
) el sl s Yo Jle B Yoo L sl ials
sl S5l L Obejen ol Gloay Caws a8 (1
oz S daazls SLbE S glaelanl 55 2oL
— oo sl b 4 63l 25 0335 5 Sk slaelKan
Foghe b3 e et b S0k e Ay sils dIas
Sl e Ll b pl (F Jsds) Klesy Jle s
i RalS bl mlaw 3l daanl s 4 T (53505
Gy o b JolS DS (635050 53 5 a0l ]
SLL 2SS NDWI glaaiss o .ol st
Slag Coles & (5 ba (A8 o dnl | el
2 g mpe FaskS VA 51 11490 L s oS
el Bl alS e e LS VY Sl e 4 VeV L

Sl L’;..ub v.;h (\‘\‘\O) Q\)K.a.ﬂ:) kf"'@'l’:fbf OM‘SLN‘
Slages I 5 A i RIS andls ol o
LUl gy 255 0 e b glos iS4 L
oelsdlhas sl Ol Sles olib s NDVI el o
bl .l o3 g olen Sl sl Slib 5 2lS
CJ.;Jﬁ v /0 ‘)‘ JJYL NDVI ﬂ_sl.ia 6‘)\3 \AK JLA BL aS
3 515 ol a3 Y0 51 S by Slib s btes
o554 /Y 5l JeS NDVI L bls o5 Jb= 55 s S
a3 80 51 VL Sl Slib s pser b i o
LAA.:.QLL w‘ (O 9 f, 6&0)&) Y 4.:;9J§ )|J3 w}‘:"“'l'.‘."“'
Sl e S Vg S iy S AS e A2E
ﬁyéﬁf}&;‘ﬁbcﬁdqbzg)&:}\j\ju;w
(Sobrino et al ,2004: 434)
S das e Ol Ol eas pl Mes (IS ke
5 gl gl SRl @ K5 e S R R
obsy AL Olaes &S 08 5 g sl
MQ_JGhacﬁﬂvu;%jé,i}ppuﬂéuoﬁ



VPP Ol ATF o,led FFo 95 Lans) olilis Sledbl Jiags - ole aoliliad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / \ AA

52°0'0"E 53°0°0"E 54°0'0"E 52°0'0"E 53°0'0"E 54°0'0"E
= =
= £ = £
= 2 = 2
&= = & <
- Gl = -
= £ | = =
F=d = = =3
s g e o
3 g 3 =3
E £ = E
s = | g e
& NDVI1990 [ & NDVI1995 x
I o390 I o:20
e | 0-0.2
I o205 I 02052
= 29.00019.500 o 30.000 teters = - e G T =
S — T — g E — " — s
£ = £
E 52°0'0"E 53°0'0"E 54°0'0"E = & 52°0°0 B S0 0E 54°00-E =
52°0'0"E 53°0"0"E 54°0"0"E 52°0'0"E 53°0"0"E 54°0"0"E
= =
= 2 = £
= 2 s =4
= £ = £
- £3: = -
= = = =4
= S > 3
3 2 z =
a £ = £
e = = £
< B g NDVI2009 =
[ NDVI2001 a
H ©ss-o0 I -29-0
002 002
N 0205 I 02058
= 39,00019.500 0 39,000 Meters £ B 29,00019,500 0 35,000 meters =
g — e — 2 . it ... Y
£ s e
& 52°0'0"E 53°0'0"E 54°0°0"E ] & 52°0°0"E 53°0'0"E 54°0'0"E s
52°0'0"E 53°0'0"E 54°0°0"E 52°0°0"E 53°0°0"E 54°0°0"E
=
= = £
= = [=d =
= s b =
5 = -
~
=
= Fa E oy
s s S g
= S =1
8 2 =
=
= = o E
i s s s
£ = = @
= <
= NDVI2015 2 & | NDVI2020
I oo I o:so0
o0z [ | 0-0.2
I 02054 B 02063 -
= 59,00019,500 0 39,000 Meters Fid . — S — s
:g T — 2 = — — — §
k3 & <« o~
& 52°0"0"E 53°0'0"E 54°0"0"E & L 52°0°0°E 53°00°E 54°0°0-E

Yo¥eoYe1o-Yeeq-Ye o) -1440-1440 )l 05y 3 ol g4 53 NDVI Lasls 00,5



(=) ebdlas Oldbl bagh - ol dolilad

\AR /.. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

51°0"0"E 52°0'0"E 53°0'0"E 51°0"0"E 52°0"0"E 53°0"0"E
= = = Fy
= | & = | &
=] £ =1 2
1] & b B
- b
= L = = - =
= =3 = | =
=1 = S g
& < = <
= = £
- = =3
] rS S{ NDWwWI1995 =
NDWI1990 < = ] s A3 ik =
T o s Aigy EE PR
e
= = = =
£ P = =
£ = S =
< 52°0'0"E 53°0'0"E < B 51°0"0"E 52°0'0"E 53°0'0"E - _
51°0'0"E 52°0"0"E 53°0'0"E 51°0"0"E 52°0'0"E 53°0'0"E
= = = F
=3 = = =4
S e S =
E < = <
= - = = =
= = = = ol
o re ;o v S
IS < I <
= B4
- - .
-
= ol = =
e e = |
S e S 2
= NDWI2001 = % NDWI2009
i i s
2 | PP
| PR
= = = =
£ ) 5 =4
= 1 re =1 =
& = & <
~ 51°0'0"E 52°0'0"E 53°0'0"E o~ o~ 51°0"0"E 52°0'0"E 53°0'0"E o~
51°0"0"E 52°0'0"E 53°0'0"E 51°0"0"E 52°0'0"E 53°0"0"E
= = = =
> = > =
S = S =
S < ] <
- e
-
= = = B =
E = 5 - £
S [= S [ =
I < i <
-4 -
-~ -
- N -
= = = =
E s 5 S
= re = 5=
= = =
S NDWI2015 b NDWI2020
] [ o s asgy 5
[ e e
= = = =
g £ g £
S re S =
= by = =
~ 51°0"0"E 52°0"0"E 53°0'0"E o~ ~ 51°0"0"E 52°0"0"E 5$3°0'0"E o~

YoY e oY 0-Y 0 q-Ye 118401480 ol ity 3 p (sad s 53 NDWI Lasls e, K




VPP Ol ATF o,led FFo 95 Lans) olilis Sledbl Jiags - ole aoliliad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025/ 4 »

andlao S48 d\.&o&.ﬁﬂ BE Sy u})b J;.ivl,,o Jixs- o° Ly, gyﬂ J'| J¢l> @L‘S :\"J‘g.k?

Ly O o A2 53 40 Olied 650 Mm/yr) cpw ol NECmy
Slslae il Wy, R VARTRVIL -\ osLi
Slsbas il Ly, —V/EY4Y /Y -Y/Y) ol
Sslas L2alS Wy, /Y 0+8/0A -\/Yo LI
Slsbas 2alS Ly, —4/0V+1/84 =Y/ L
Dlsbae lals Wy, =YY+ /EA Al S
Sslas L2alS Wy, /Y VA -\/Y o
Slalae ials Ly, AR VAR - Sy
Sbslas ials Wy, =V/AE+Y/\ =Y/ s,
Sslas L2alS Wy, Vi ERYAY] -V 0,5
Slalae ials Ly, RVAARYALY 1% 333353
Sblas ials Wy, A ARTIAS —g/0Y Sk

wls rals |, St cusb, (L mals ol ol
St ST 555 0l QLS 53 ol A5 e
Lo o ik Sl cpl sl azsls o s 1y alS
oSy 0l adlate G aim S G b alS s
Wl> 5 e e (551 ol 03555 03 (S 55

Z.
.(V OJKJ) Sl
=
: A
2
s
£
g4
a
§. =F--Tia
p B -vis--¥
-F - =0 O —— — T

sy 0 1530 60 9 120

51 DI'U'E 52'DIU'E 51'1;'0'E 5d'ﬂl'D'E

wb JJJA&JAJ) U:'JL,’ Qlﬂ“éﬁ .\s‘QJ%ZVOJK}
Va4 —YeYe ol 6,0 b

wilae ) 45 das e OLES 350 Ol ks Ky, o
b laliae 5 slize ol U o ansdS was 4 b
Sl 5 SSPS) sl (Jals ol oS adls 18
Sl 03,8 LA Gl sba | b e
(¥ i)

s sladaly 51 S ol mbe [2alS Ol ) 3
wles s S Ll U S esp SWOL 2als
RS Cb" by el ) ol wliS aibs
(1880 51884) 0,5 lnl gladle 53 oS das e OLES
63l e o (hadls Rl Sy baz b o S Sl
O seede 453 YO U VO Juiae slos o3l 55 4 9> 3
it s NDWI 2l pslis b oJls ol b el 3
wlod Db Gl gans 3 oha daaz s el
53 e[S (o grdow a3 00 B T0) VL
Al B S ad e $5S p 5 i Gbla

53 0354 55 NDVI axls « NDWI ol L 0o e
S sl LAl Xy ad s i sr s g
) 03 ke (ALS s 08 (5350 e daas Ol



(=) ebdlas Oldbl bagh - ol dolilad

14y /.. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

NDWI
Froee
TYAF rrvoT v ART-18
1FAA .
Yolyeo
YA [ TN
- IR TeATR TIOFIS TRATTIS TolAs Yabes
TAees
TITAYEY

YAl
TAver

Yeo¥e Y Y--4 AR ARR T a4

gT Q3L ole Al L a.s-!T s aiy

‘ngLgﬂ—b@ra. D g 33 aaJlas 3,90 0595 4 (c,a,u_,l.;) @T S4e Colow Ol pudd s god 2/\0)@3

el 53 (AlS iy 3l daasl s Ol g GbLe
P b S el 253 e o> 555 4 NDVI
Rl LA 5 sy B Sl RIS el
RGSUY I Vo 1
cla..d sles s NDWI a=ls s 51 ol @tj
—0es 4oy 3 sl EalS oS das o OLIS e
e AL 08 s s (103 e s en ol
Slaglie vy p ol 035 Olojen ) CL.« Sl
Loreye 6 Yeo) cladle L Y440 5188 clalle
OV Een) e 5 (YA (6 gm0 me Slalllae 4 sl
Sl Bl leyes sl gladle 53 &8 das o 0L
JS 5 ezl 5 paS Col Ol od Dol
oot el Slaans 3 Ll g edd e glos b
SialS (JLSlis s L eesths Yorr ans gland S|
(i 5 e ST mhe Sl st
Sl 4 ol sleg colos NDWI jasls ials
Ll 4l el
b SS Kt Gl 4 e Sli
b poiins Jsbas 45 ol (eae O 00— el 5 laaz s
bl by SUs 1555 ehise b les 1

\RACH-ALE R PRIV S AU PRRCH O Juvpye
s S A 53 s Sles b gt 45 e e 0L
Shas 5T 5 S P 03 ek 4wl
S L Olegen Ly, ol (Yo lK0) sl anils il 58l
Oso5] by &S aye elal 3 L Slslae
VoK) el a8 s s plalis JIus— -
Yool Sl esl psens o SAoL aals (Bl )
nd 5 b ol mle dd JalS Cape e 4
oAl A o) el sl >l ol s A il
235 A il Sl 4 e Gble ol 53 S5
ol ot ol opl il 0l B yai— e Aol b (ol 4
e (SIS sk s BBk e S Al L
odd el by LI 5 s A0
= S o5 s 52l gbales o 1S Lo
sl S OIS Sl Ly S gekianolis s &
(b Al L e glo i3 SIS a5l SOLled oSy
SRS IS0 5 A Sy Rl el s Oas S
Ydode) Gl 35 s ol 55 ol STy aul
(ol slaag Al Gams 3 b Bl (Ve K
S b il anils AlS i g p e 26 s



VPP Olunl AYF ol XFo 90 Lan—) oldlas Oledbl Jiags - sole dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / 1 4Y

b Sl 5 Bls glaasd o il e
cl;.a;dalj g BB >l a8 sl QLS 5 es S
P wﬁawb@bjl{umgwhij’}]\{gjf
ole S U S g5 e Cusby 5 ALS il sl

Syl gudS i (e

& S 4ol =0
0 ol glolsale slaosls s 4SS L Ll anlllas
5 NDVLNDWI ik sls axls 31 5,804 5 A
ool VY slies oL ke (slaesls b ol jen LST
ol Gladis; Oloyen ol a4 oSGy s (ol 5
S ans aw b e 0o ws > 3 e
Ol ts Lay sy Sl ailsy (YoYs B 1440)
S 3 48 5l3 0L IS e 05031 51 ealizal b 3L
Solsbas (RaS b 350 s 5 gy slaelSan
S ool Rl sl esls &5 VL (S0 Olje 3
0033 ol e 53 ol Slaigy pats SEAIS Jol ol ye |
Al Wy 53 NDWI el ol 63 5 anllae 354
5 Oy (b glaarl s Cxls 3 1, g5 LG
See baazbys ol Yeod dle s s e 0L § )l
Jlo 5l Ll tisg 03,8 im ) 3450 S 5l o
Jlo s 5 Ad als 2als Wy, Yo JL B Yol
Gy o] GBI &S g5t s sl 3l sy Yo T
G FeshS BV apae gl (1 a8 Gl slaag
i Kby el s 53 (b S Kss ol e
53 0T oS a5 105 oS 035 Laarl s SILLL 5 oo e
el il 05 S Chaal ol | adlae sles Jolas
S5y edasOlil aiiS aas 4w b ;5 NDVI el
O w3 glad 5 Sles I Seals
5 el 8 s Al Sl el e
5 s gble L3 0T s 2alS lie s (S

L LS8 ey o los bl L) onl ply o
Slaagy 0 U L aSl (alS sy 5 Aok el
A bsn LS el 0 e B S
33 wﬁjclz“tsu° el Sl ol cl by
(Gi*) fls glaasT L o el 1 5lgn — 0K s 5>
5 SASLy s e Sos 4 b onl A eslinad
Al Fls glaasd 5,8 S8 e mlaw gles S 5
Sre e Saasd 5 e mhe YL gl L bl
S i o nl 5o s ol e b bl
i bl GiBin o as o8 ai ululd 5l > Cilie
B) Sl s oS Il s el lsbinn (658 555 slins 4
G-V Sl 5 W Gl gbead s Sl i a0 Y
P-Value ,slie .tz ol S5l > (gladd o= 8 a0 =Y
i 4,8 s e (5 bslae e Slas Ol
Ao)s Ar Slaabl mha LY s 8318 (g sbe
Vx5 S 5 A3 A0 Dlisebsl mlace LY a3 (655
Slaed s o LA 5l 43 48 Olyabl sl L
Bas 50 slaasd 0840 Jlu 3 8 das e L2 sles
LS edalie b o> Cgr 5 B0 Jled s s s
o B s i 5 p gl s J-
il 3 e 0l axlss (3 i OBl
Rl s e DA elie S 0 Y40 Jle s
St Brbosr s g GBS 0 )l
e s e 4 Yoo Jlo 5l ol b s
Jime 4> Jlad glaton 4 mly 5 Bl Ral s
S s s e St S Jl s o
Lok osls sy flo Saasd a5 glos 2S5 sbay
@)
5l slang a5l 36 Bies i ol
S s 5 gy S 5 ALS sy o S
NDWI (sl asli fow ulaly o ool 4
Sl 4 s e Sles SaiE izes 5 NDVI
15 ol 02 Gl gl S 5 s s g



(o) bl iz SNl dag): — ole dolibad
VAY /3l oolasunl b of sLaeo— oy B a9 50 (o ) e (Lod Ol gty Judxd

52°00"E 53°0°0"E 54°0°0"E 52°0°0"E 53°0°0"E 54°0°0"E
= ; = =
> H = )
Fas H 27 2
s i = s
= ; = =
= { =4 =4
S i S S
= H = g
3 H 3 3
= o : = =
5> : i S | 5
= { 2 e
& H & =
Ed H x H
8 sy gt ass
ci_sin
.
— = notsSignmeant i = . =
= Hot Spot - 80% Cor i = - =
= - i = g
= - i = 4
E { ® - E
-
52°0"0"E 53°0'0"E 54°0°0"E 52°0"0"E 53°0'0"E 54°0'0"E
52°0'0"E 53°0'0"E 54°0'0"E B62°0"'0"E 63°0'0"E 54°0'0"E
= = = te x =
= 5 EQ : ‘\@* S
= = e == = s 2
= s = s s
= = = =
=3 . > N N
2 2 £1 - g
g ] 3 3
= = = =
s ) = - s
= = 2 2
& | < 3y s Atk &
Gi_Bin
Cola Spot - 99% Confidence
<Gora spot - 9o Gomnaence
- - = conBpevawiamoence =
h : = =y
2 2 21 2
& & & - &
52°0'0"E 53°0°0"E 54°0°0"E 52°0"0"E 53°0°0"E 54°0°0"E
52°0"0"E 53°0'0"E 54°0'0"E 52°00"E 53°0°0"E 54°0°0"E
= : = B =
> i > s
2 i = 2
= . = =
= = =
== H =3 =3
154 d S =
g ; £ £
8 | Y 5
= i = =
g z s s
& ‘ -] &
T e s
si_sin
T
= ; et St - 28% Confdence
S = coia Confdence =
2 < otapen e comasncs | = e —— 2
= ! = 4
® ot spor - 9o Gonnaence ® e s i, E
Y " et W Horspot aueiCENTaeNCS; 035 075 0.35 Decimel Degrees
52°0°0"E 53°0°0"E 54°0°07E T L
52°0°0"E 53°0°0"E 54°0'0"E

VA= Yo X e gladle o 3 o) pehaw (glos 5 5 Bls (laasd (siyad B 4l A o,

)LLS DL L',..w\ bbj..: 4.:;.::J~§ JL«J Yo &b d?-‘j; w‘ DL

UT CL‘A J‘ 4“‘.!'@"]‘.‘.'9 LSJ‘JJ.:‘;J_GJ L, 55 LELAM‘%

5> Sl il Ll ol B LS
53 il Sl s il gla iy
Sk e oeals | L;.':L"l:.x,‘..a b 5= S a5 Jlod



VPP Olunl AYF ol XFo, 90 Lan—) oldl o Oledbl Jiags -

,.,olcul.:.l.aé

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / \ 4 ¥

e (slos JUES Sl VY0 G YooY (gl ol s
L ol slead faS s SV Db 4 e
Al Ol Sl Sligpan cpl ol sl VL ol
Cros 4 Shomecan biaxls Cal 5 SaL
ol dilans 53 o = el 6l STy aleles S
Sl wse S s Sl bty s b
a5 ekl BT YeTe G144y Jle 5 NDVI )53
Lo F38s Johod bl el (3 3 o Sl slilis jall
S e e 0L 8l 5o g8 g5 5 Sk
o (DLl 5 63,08 oS Jolm iy s s ol
b 5 peeins al mle S s e sl
51y ol ety (65l S & el ol el 035
L edal 3 b MbL i Jlas aSl 3 o Il
LS r Az 2 5

S ot oS ol T 51 St Lyl 5 ol bads
53l BB s 53 T b 5 el 3l 13 e e
b a3 5 Sol Sl Hles Gl e la50
el (S5 P Jal o3 i 5 e s JLSUES
SLE (6ols pe e 5 SOL falS Cdedds L5, S 5
Slp adks b glacd b o e mle
O o= s o o B e g sl ey s
Olpsas baid & b 0l S e 5 ol ol
3Gl iy e liSLALS 555550 Olgeas 4 el
g 4 e O wlsl S U e e e DS
Sl S| 3510 5 gl mlia 4o ¢ L50LL s,
e Sldllae U el ol dal s aiie o tuSCd
4 oS S Ll oa (V440) O 5 so ol b
5 A S a5 gl mle S8l Ol e bl
Klos S oLl o Jisle § 2550

8\:.aubjl~“
.JJU.; S92 9 C%L.A uﬁjw‘j‘;lﬂ d‘l" ‘ﬁ.ﬁ}’: Q‘.’.‘)J

03,5 SaS bl (pl 53 (AL i Bl e i
Slaazlos Ogal i 5 o la i (blas o ol
5ol was rals B odilee 5 OS2
g e 3l Al (JLSis aelas lis
e N S Y e U P
o3k 3 el e glos (S s il 03 b
35 b s il s sdiasilis axdlias 5550 e
05254 w3 Sl 53 ol ol O 4y rlans
wosm 5 e S B i 0840 5184 ladl s
S8 a8 sl a3 YO B Y0 Juies sles Slib s
5 ol Sy Jsd B oy Isa Bias o5 2ol
o Gl s Glos ghie 0T 5> e S (h3y
S5 Lol s YaYH B Yrq et Yoo) Jla
5 syor bl ;5 NDVI 5 NDWI (sla_astls jats
Lralr VL Sl g gt s bin oles 5831 (32
Sl e s e Ghle i YT b s s
S Sl 3 OA L £0 oy Y (oo o3k 3 e
Lan 5 T S LBl Ll plrale ol S 13
FlB 5 (AL s A5 el DA S
WJ= e 53 oyls cillae Gble o) gy LU sy
A g S o 58 e Sl btz s
gl &S Wleds bis g 500l gles Slib Bl s
Bls slaasd Jlow s b by w35 3 glad Sl
3515 Gl s
Sl 5l hole slaesls 340 alg Ll s
Ly s (LST) ey gslaw (sbes NDVI NDWI
313 Ol Bls (slaasd Lo 5 JIS= e 05051 L St
S oleem O 4oy 3 ey e sle Sl 1 &S
Obe a¥dr 5 o dise Jol= oS o jin dul S
s S s b o i plite (EAIS (L 2
—ols S e plicanl Gble s alS
ST 5 ey P o (Jalse il gLl
NDVI 5 NDWI Olejon [2alS &S das o LS



(=) ebdlas Oldbl bagh - ol dolilad

140/ .. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

variation in response to vegetation indices in twelve Wereda
of Ethiopia using mono window, split window algorithm
and spectral radiance model. Data in brief, 15-27.

doi: 10.1016/j.dib.2019.104773.

8- Bahri, Khosravi, Ali, Younes, 2017, Application of
spatial statistics tools available in ArcGIS software in
environmental sciences, mapping engineering and spatial
information, 9th volume, 9(3), 50-39. (In Persian). http://
gej.issgeac.ir/article-1-244-fa. html.

9- Bishal Roy, E., & Bari, E. (2022). Examining the
relationship between land surface temperature and
landscape feature using spectral indices with Google
Earth Engine. Heliyon, 8, e10668.

doi: 10.1016/j.heliyon. 2022.e10668

10- Darvishi, Rashidpour, Soleimani, Shadman, Mustafa,
Karim, 2019, Investigating the relationship between land
use changes and land surface temperature using satellite
images, case study: Marivan County, Geography and
Development, No. 54, 143-162. (In Persian).

10.22111/GD1J.2019.4361
11- Diksha, Kumari, M., Kumari, R. (2023).
Spatiotemporal  characterization of land surface

temperature in relation to land use/cover: A spatial
autocorrelation approach. Journal of Landscape Ecology,
16(1). https://doi.org/10.2478
https://www.sid.ir/paper/102137/fa

12- Divsalar, Hashemi, Nyusha, Karbala Saleh,
Mahmoud, Mahmoud, Sajjad, 2014, Evaluation of the
trend of changes in land surface temperature and analysis
of spatial correlation with land structural elements in the
Rasht watershed, Gilan province, Applied Ecology, 11th
year, Fall, 47-59. (In Persian). http://ijae.iut.ac.ir/article-
1-1103-fa.html

13- Ebrahimy, H., Aghighi, H., Azadbakht, M., Amani,
M., Mahdavi, S., Matkan, A. A,2021, Downscaling
MODIS land surface temperature product using an
adaptive random forest regression method and Google
Earth Engine for a 19-year spatiotemporal trend analysis
over Iran. IEEE Journal of Selected Topics in Applied
Earth Observations and Remote Sensing, 14.
10.1109/JSTARS.2021.3051422

14- Elsu, C., Alex, K., V. Ramesh, & H. Sridevi,2017,

References
1-  Abdolmohammadi, Shohreh,
Alireza, Mosayeb, 2011, The effect of land use change

Ildarmi, Heshmati,
on some physical and chemical characteristics of soil in
the Halshi watershed of Kermanshah, Geography and
Planning, Vol. 25, No. 75, 171-180 180. (In Persian).
https://doi.org/10.22034/gp.2021.10902

2- Abedini, Pasban, Babaei Olam, Musa, Amirhossein,
Tayyebeh, 2014, Investigating the relationship between
land
using Google Earth Engine (GEE) (Case study: Pars
Abad County), Geography and Human Relations,
Volume 7, Issue 1, 445-459.(In Persian). 10.22034/
GAHR.2024.461242.2164

3- Ahmadi, Ghorbani, Safarrad, Sobhani, Behrouz,

Ardavan, Taher, Behrouz, 2015, Investigation of land

land use changes and surface temperature

surface temperature in relation to land use and cover
using remote sensing data. Journal of Remote Sensing
and Geographic Information Systems in Natural
Resources, Year 6, Issue 1, 61-78. (In Persian). https://
sid.ir/paper/189559/fa

4- Alademomi, A. S., Okolie, C. J., Daramola, O. E.,
Agboola, R. O., & Salami, T. J,2020, Assessing the
Relationship of LST, NDVI and EVI with Land Cover
Changes in the Lagos Lagoon Environment. Quaestiones
Geographicae, 39(3), 87-109. (In Persian).

5- Alimoradi, Khorani, Esmaeil Pour, Saman, Asadolle,
Yahya, 2017, Vegetation dynamics in relation to
temperature and precipitation in the rangelands of the
Karun Basin in Khuzestan Province, Applied Research
in Geographical Sciences, Year 17, No. 44, 155-177. (In
Persian).

6- Asghari Saraskanroud, Emami, Sayyad, Hadi, 2019,
Monitoring land surface temperature and investigating
the relationship between land use and land surface
temperature using OLI and ETM sensor images + case
study (Ardabil city), Applied Research in Geographic
Sciences, Year 19(53), 195-215. (In Persian). https://sid.
ir/paper/102206/fa
https://doi.org/10.2478/quageo-2020-0025

7- Athick, A. M. A, Shankar, K., & Naqvi, H. R. (2019).
Data on time series analysis of land surface temperature


https://doi.org/10.2478
https://www.sid.ir/paper/102137/fa
https://doi.org/10.1109/JSTARS.2021.3051422
https://doi.org/10.22034/gp.2021.10902

VPP Olunl AYF ol XFo 90 Lan—) oldlas Oledbl Jiags - sole dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,No.134, Summer 2025 / \ 4 &

Detecting geothermal anomalies using Landsat 8 thermal
infrared remotely sensed data. International Journal of
Applied Earth Observation and Geoinformation, 80-96,
102283. https://doi.org/10.1016/j.jag.2020.102283

22- Gillies, R. R., & Carlson, T. N,1995, Thermal
remote sensing of surface soil water content with partial
vegetation cover for incorporation into climate models.
Journal of Applied Meteorology, 34(4), 745-756.
https://doi.org/10.1175/1520-0450(1995)034<0745:
TRS0OSS>2.0.CO;2

23- Hasanvandi, Ali, 2010, Environmental Issues in
Rural Development, Sepehr Geographic Information,
Volume 21, Number 82, 89-91. (In Persian). 1001.1.258
83860.1391.21.82.14.8

24- Hashemi, Alavi Panah, Dinarvandi, Mahmoud,
Seyed Kazem, Morteza, 2013, Evaluation of the spatial
distribution of land surface temperature in the urban
environment using thermal remote sensing, Environment.
No. 1. 92 — 81. (In Persian). 10.22059/JES.2013.30392
25- Heidari, Khoshakhlaq ,Moradi Moghadam, Molaei
Pardeh, Faramarz, Mohammad Amin, Mohammad
Amin, Asghar, 2013, Simulation of changes in Maragheh
temperature regime due to drying of Lake Urmia,
Geography and Environmental Hazards, Issue 8, 1-18.
(In Persian). https://geoeh.um.ac.ir/article_38886.html
26- How Jin Aik, L., Muhammad, S., & Lee, K. (2020).
Remote sensing applications in water surface studies
using NDWI. Hydrology Journal, 12(3), 1-9. https://doi.
org/10.1016/j.hydres.2024.09.002

27- How Jin Aik, D., Ismail, M. H., & Muharam,
F. M,2020, Land Use/Land Cover Changes and the
Relationship with Land Surface Temperature Using
Landsat and MODIS Imageries in Cameron Highlands,
Malaysia. Land, 9(10), 360-372. https://doi.org/10.3390/
1and9100372

28- Jamei, Y., Seyedmahmoudian, M., Jamei, E., Horan,
B., Mekhilef, S., Stojcevski, A,2022, Investigating the
relationship between land use/land cover change and
land surface temperature using Google Earth Engine:
Case study: Melbourne, Australia. Sustainability, 14,
14868. https://doi.org/10.3390/su142214868

29- Kardvani, Parviz, (1993), Soil Conservation, Tehran

Quantification and understanding the observed changes
in land cover patterns in Bangalore. International Journal
of Civil Engineering and Technology, 8(4), 597-603. ID:
IJCIET_08_04_067

15- Entezari, Amir Ahmadi, Ali Abadi, Khosraoian,
Ebrahimi, Ali Reza, Abolghasem, Kazem, Maryam,
Majid, 2016, Monitoring land surface temperature and
assessing land use change trends (case study: Lake
Parishan watershed), Hydromorphology, No. 8, 113-139.
(In Persian).

16- Ermida, S. L., Soares, P., Mantas, V., Gottsche,
F. M., & Trigo, 1. F,2020, Google Earth Engine open-
source code for land surface temperature estimation from
the Landsat series. Remote Sensing, 12, 1471. https://doi.
org/10.3390/rs12091471
https://journals.tabrizu.ac.ir/article_5769.

17- Esmaeili Pishbar, Masoumeh, (2013), Planning and
management of water resources at the watershed level in
the context of the requirement to meet the environmental
needs of wetlands (case study of Maharlu-Bakhtegan
Wetland watershed). Master’s thesis in Civil Engineering,
River Engineering, Ali Moridi and Mojtaba Sorian,
Faculty of Water and Environmental Engineering, Shahid
Beheshti University, Shahid Abbaspour Technical and
Engineering Campus. (In Persian).

18- Feizizadeh, Dideban, Gholamnia, Bakhtiar, Khalil,
Khalil, 2016, Estimating Earth’s Surface Temperature
Using Landsat 8 Satellite Images and Discrete Window
Algorithm, Case Study of Mahabad Basin, Sepehr
Geographic Information, Volume 25, Issue 98, 171-185.
(In Persian). https://doi.org/10.22131/sepehr.2016.22145
19- Gao, B. C,1996, NDWI A normalized difference
water index for remote sensing of vegetation liquid water
from space. Remote Sensing of Environment, 40-58,
1429.

DOI:10.1016/S0034-4257(96)00067-3

20- Gaylan Rasul Fage Ibrahim,2017, Urban land use/
land cover changes and their effect on land surface
temperature: Case study using Dohuk City in the
Kurdistan region of Iraq. Climate, 5(1), 13. https://doi.
org/10.3390/cli5010013

21- Gemitzi, A., Dalampakis, P., & Falalakis, G,2021,


https://doi.org/10.1016/j.jag.2020.102283
https://geoeh.um.ac.ir/article_38886.html
https://doi.org/10.1016/j.hydres.2024.09.002
https://doi.org/10.1016/j.hydres.2024.09.002
https://doi.org/10.3390/land9100372
https://doi.org/10.3390/land9100372
https://doi.org/10.3390/su142214868
https://doi.org/10.3390/rs12091471
https://doi.org/10.3390/rs12091471
https://doi.org/10.22131/sepehr.2016.22145
http://dx.doi.org/10.1016/S0034-4257(96)00067-3
https://doi.org/10.3390/cli5010013
https://doi.org/10.3390/cli5010013

(=) ebdlas Oldbl bagh - ol dolilad

\4Y/ .. 3l oolaiwl b of jloso— oy s dud g2 0 (yuo ) g (gLod Ol oy oo

in the natural environment, Geographic Information
Sepehr, Volume 19, Number 75, 16-21. (In Persian).
20.1001.1.25883860.1389.19.75.3.9

38- Moradi, Khosravi, Zehtabian, Khalighi-Sigarudi,
Sarda, Ehsan, Hassan, Gholamreza, Shahram, Artemi,
2019, Assessing land degradation vulnerability using
network analysis process and geographic information
system (Case study: Maharloo-Bakhtegan watershed),
Iranian Soil and Water Research, Volume 51, Issue 5. (In
Persian). 10.22059/IJSWR.2020.293299.668410

39- Mozaffari, Z., & Feijani, E.

(2022). Assessment of the role of meteorological and

M., Hosseini,

hydrological droughts in the desiccation of Bakhtegan
and Tashk Lakes. Journal of Natural Environmental
Hazards, 11(34), 79-100. https://doi.org/10.22111/
jneh.2022.39448.1835

40- Nadian, Mirzaei, Soltani Mohammadi, Marzieh,
Ruhollah, Saeed, 2018, Application of Moran’s Spatial
Autocorrelation Index in Spatio-Temporal Analysis
of PM2.5 Pollutants (Case Study: Tehran City),
Environmental Health Engineering, Year 5, Issue 3. (In
Persian).

10.29252/jehe.5.3.197

41- Nateghi, Nohegar, Ehsani, Bazrafshan, Saeedeh;
Ahmad, 2017,

Investigation of vegetation changes based on plant

Amirhoshang, Umm al-Baneen,
indices using remote sensing, rangeland and desert,
Volume 24, Number 4, 790-778. (In Persian) . https://
doi.org/10.22092/ijrdr.2017.114889

42- Neinavaz, E., Skidmore, A. K., Darvishzadeh, R.
,2020, Effects of prediction accuracy of the proportion
of vegetation cover on land surface emissivity and
the NDVI threshold method.
International Journal of Applied Earth Observation
and Geoinformation, 70-85, 101984. https://doi.
org/10.1016/j.jag.2019.101984

43- Pahlavanzadeh, Janalipour, Abbaszadeh Tehrani,
Milad, Nadia, 2019,
Improving the accuracy of land surface temperature

temperature  using

Noushin, Farinaz, Fahranj,
extraction from Landsat satellite thermal bands using
linear regression and ground observations, Geography

and Environmental Planning, Volume 30, Issue 3, 59-78.

University Press. (In Persian).

30- Y., Bahri, A., Tavakoli, A,2020,
Investigating sea surface temperature (SST) and spatial
changes in Gulf of Oman for the period of 2003 to 2005.
Journal of the Earth and Space Physics, 45(4), 165-179.
10.22059/JESPHYS.2019.252382.1006976

31- Khosravi, Heidari, Tavakoli, Zamani, Younes,
Mohammad Ali, Azadeh, Abbas Ali, 2017, Investigating
the relationship between temporal changes in land surface

Khosravi,

temperature and spatial patterns of land use changes (case
study of Zanjan city), Spatial Planning and Arrangement,
Volume 21, Issue 3, 119-144. (In Persian). http://hsmsp.
modares.ac.ir/article-21-4560-fa.html

32- Kumari, M, Sarma, K, & Sharma, R,2019, Using
Moran’s I and GIS to study the spatial pattern of land
surface temperature in relation to land use/cover
around a thermal power plant in Singrauli district,
Madhya Pradesh, India. Remote Sensing Applications:
Society and Environment, 15, 100239. DOI:10.1016/j.
rsase.2019.100239

33- Leon, N., Ullmann, T., Kneisel, C., Sobiech-Wolf, J.,
Baumhauer, R.,2019, Assessing spatiotemporal variations
of Landsat land surface temperature and multispectral
indices in the Arctic Mackenzie Delta region between
1985 and 2018. Remote Sensing, 11, 2329.
https://doi.org/10.3390/rs11192329

34- Masoudian, Seyed Abolfazl, 2019, Reflection of
environmental changes in changes in the frequency
distribution of land surface temperature, a case study
of the Zayandeh Rood and Urmia basins, Natural
Environmental Hazards, Volume 8, Issue 19, 264-275.
(In Persian). 10.22111/JNEH.2019.28272.1485

35- McFeeters, S. K,1996, The use of the normalized
difference water index (NDWI) in the delineation
of open water features. 1429.
10.1080/01431169608948714

36- Mir Mousavi, Seyed Hossein, 1403, Analysis of

drought effects on water level changes in Bakhtegan-

Remote Sensing,

Tashk-Maharlu lakes, Sepehr Geographic Information,
Volume 33, Number 130. (In Persian). 10.22131/
SEPEHR.2024.2004008.2983

37- Momeni, Mehdi, 2010, The role of humans in changes


https://doi.org/10.22092/ijrdr.2017.114889
https://doi.org/10.22092/ijrdr.2017.114889
https://doi.org/10.1016/j.jag.2019.101984
https://doi.org/10.1016/j.jag.2019.101984
https://doi.org/10.22059/jesphys.2019.252382.1006976
http://dx.doi.org/10.1016/j.rsase.2019.100239
http://dx.doi.org/10.1016/j.rsase.2019.100239
https://doi.org/10.3390/rs11192329
https://ui.adsabs.harvard.edu/link_gateway/1996IJRS...17.1425M/doi:10.1080/01431169608948714

VPP Olunl AYF ol XFo 90 Lan—) oldlas Oledbl Jiags - sole dolilad

Scientific - Research Quarterly of Geographical Data (sepeHR) Vo.34,N0.134, Summer 2025 / \ A

vegetation indices: A review of developments and
applications. Journal of Sensors, 2017, 1-17. https://doi.
org/10.1155/2017/1353691

51- Zandi, Salmani Moghadam, Rudaki, Rahman,
Mohammad, Zohreh, 2013, Measuring the autocorrelation
of land surface temperature with land use. Study sample:
Isfahan city, Geography and Environmental Planning,
Year 34, Serial 89, No. 1, 61-76. (In Persian).
10.22108/GEP.2022.132524.1488

52-Zareie, S., Khosravi, H., & Nasiri, A, 2016, Derivation
of land surface temperature from Landsat Thematic
Mapper (TM) sensor data and analyzing relation between
land use changes and surface temperature. Solid Earth
Discuss, 1-15. DOI:10.5194/se-2016-22

COPYRIGHTS

(In Persian). 10.22108/GEP.2019.118336.1179

44- Pirestani, Shafaghi, Mohammad Reza, Mehdi,
2009, Investigating the environmental effects of dam
construction, New Perspectives in Human Geography,
Year 1, Issue 3, 2009, 39-50. (In Persian).
https://sid.ir/paper/177139/fa

45- Sadeghinia, Khaledi,
Bahloul, Parviz, Shahriar, 2012, Application of spatial

Alijani, Ziaian, Alireza,
autocorrelation techniques in heat island analysis of
Tehran city. Applied Research in Geographical Sciences,
Year 13, Issue 30, 67-90. (In Persian). http://jgs.khu.
ac.ir/article-1-1623-en.html

46- Salehi, Negahban, Jafarian Dehkordi, Ismail, Saeed,
Zohreh, 2010, Study and investigation of the effects
of urban development on the environment, Sepehr
Geographic Information, Volume 19, Number 76, 28-33.
(In Persian).20.1001.1.25883860.1389.19.76.5.3

47- Siqi, J., & Yuhong, W,2020, Effects of land use and
land cover pattern on urban temperature variations: A
case study in Hong Kong. Urban Climate, 20-34, 100693.
https://doi.org/10.1016/j.uclim.2020.100693

48- Sobrino, J. A., Jiménez-Muifioz, J. C., Paolini,
L,2004, Land surface temperature retrieval from Landsat
TM 5. Remote Sensing of Environment, 90(4), 434-440.
https://doi.org/10.1016/j.rse.2004.02.003

49- Vanhellemont, Q ,2020, Combined land surface
emissivity and temperature estimation from Landsat
8 OLI and TIRS. ISPRS Journal of Photogrammetry
and Remote Sensing, 155-166, 390-402. https://doi.
org/10.1016/j.isprsjprs.2020.06.007

50- Xue, J., Su, B, 2017, Significant remote sensing

©2025 by the authors. Published by National Geographical Organization. This article is an open access article

distributed under the terms and conditions of the Creative Commons Attribution-NoDerivs 4.0 International (CC

BY-ND 4.0)



https://sid.ir/paper/177139/fa
http://jgs.khu.ac.ir/article-1-1623-en.html
http://jgs.khu.ac.ir/article-1-1623-en.html
https://doi.org/10.1016/j.rse.2004.02.003
https://doi.org/10.1016/j.isprsjprs.2020.06.007
https://doi.org/10.1016/j.isprsjprs.2020.06.007
https://doi.org/10.1155/2017/1353691
https://doi.org/10.1155/2017/1353691
https://doi.org/10.22108/gep.2022.132524.1488

	_Hlk183184519

