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Human interventions in natural areas, such as changes in land use, have
led to a series of anomalies and environmental hazards. These significant
and cumulative changes in land cover and land use have resulted in various
anomalies, including excessive runoff, soil erosion, desertification, and
soil salinization. The primary objective of this study is to examine the
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temperature structure. To accomplish this, data from the MCD12Q2
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composite product, which provides information on land cover classes, and
Accepted ground temperature data from the MOD11A2 product of the MODIS
2021/11/24 sensor were utilized. Additionally, the cross-analysis matrix (CTM)
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cross-matrix analysis revealed that forest cover (IGBP code 5) exhibited

the highest temperature, reaching 48°C, while urban and residential land
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difference between the temperature structures of land cover classes.
However, during the cold season, the thermal variations became more
pronounced. The analysis of variance test demonstrated that, unlike the
warm season, different land cover classes significantly (Sig = 0.026)
influenced the thermal variations in the province during the cold season.
Scheffe's post hoc analysis indicated that this difference was particularly
noticeable between rangeland cover classes and built-up cover.
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Introduction

The extensive changes that have occurred in the last few decades due to human activities in the
land cover and use of the areas surrounding the cities and metropolises in many countries of the
world often take the form of natural land use changes, such as pastures, forests, barren lands,
wetlands, temporary and permanent mandabs, natural tree groves, and grasslands, and its
conversion to man-made uses such as cities, megacities, industrial towns, agricultural lands,
human green spaces, artificial lakes, and livestock pastures (Zhang et al., 2014). These changes
have had significant effects on climate and even in the general atmosphere (Zhao et al., 2006).
Researchers have investigated and studied the microclimatic effects of land cover or land use
changes in areas such as the energy balance of the Earth's surface and the formation of heat islands
in cities (Zhao et al., 2006). Natural land covers exist in a normal state without human intervention
and are the result of long-term interactions of climate, soil, topographical factors, and region,
which generate thermal and radiation forces according to the climatic and geographical system of
that region. Land cover changes will disturb the balance of incoming and outgoing energy flux .
Considering that in Lorestan province, there have also been significant changes in the land cover
of the province, especially the conversion of forest lands to agriculture, the development of urban
and residential areas, and the conversion of poor pastures to barren agricultural lands, the purpose
of this study is to periodically reveal these land use changes and, secondly, the temperature forcing
of these land use/cover changes during the statistical period of 20 years.

Material and Methods

In this study, the relationship between the frequency of land surface temperature patterns in
different land use classes was examined using cross information matrix analysis in the ARC-GIS
software platform. The main objective of the research was to investigate the thermal influence of
land cover classes and their changes over a 20-year period in Lorestan province. With the cross-
matrix analysis technique, the relationship between these factors and their changes in 5-year
intervals (2000, 2005, 2010, 2015, 2020) was reviewed. Two categories of data were utilized for
this purpose. The first set of data consisted of land cover classes obtained from the composite
product of the MODIS sensor, with a spatial resolution of 1 km, and in hierarchical data format
(MCD12Q2 product) from the sensor's database. Two video blocks, H21V05 and H22V05, were
used to complete the coverage of the province. The land cover data were selected from the
classification of the International Geosphere Program, Biosphere, which includes 17 land cover
classes. Among these classes, 11 are related to natural vegetation, 3 to non-vegetated land covers,
and 3 to composite covers. The overall accuracy index of this product is reported as 73.6%. The
second set of data consisted of land surface temperature data obtained from the MODIS sensor
(MOD11AZ2 product) to assess the temperature conditions of each land use class and their changes
from 2000 to 2020. This product provides an average of 8-day temperature values (3 products per
month) with a resolution of 1 km. In total, 42 Landcover product images (MCD12Q2 product)
and 126 product images (MOD11A2) were used in this study. To investigate the temperature
patterns of each land use class in Lorestan province, the temperature structure of each land cover
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class was analyzed. Cross information matrix analysis was performed between the land use class
layer and the ground surface temperature raster layer for 5 time steps (2000 to 2020). The mean
and standard deviation of temperature (calculated from all pixels within a land cover class) were
examined. Two-way analysis of variance was conducted at a confidence level of 95%
(P_value=0.05). In addition, Scheffe's follow-up test, which complements the analysis of
variance, was employed.

Results and Discussion

Figure (2) illustrates the land use map spanning from 2000 to 2020, divided into 5-year intervals.
The land use map was obtained from the MCD11Q1 product of the MODIS sensor. Table (2)
presents the area of each land cover class in Lorestan province during the 5 periods. Throughout
the years 2000 to 2020, Lorestan province exhibited five types of land cover: forest land, pasture
land, agricultural land, built land, and barren land. Table (2) demonstrates the distribution of land
cover classes at the provincial level, revealing that a significant portion of the districts located in
the center, north, and east of Lorestan province are covered by pastures (designated as code 10 in
the IGBP classification, product MCD11Q2). In 2005, this land use category occupied an area of
approximately 16,300 square kilometers, representing the largest land area within the province
during the specified period (2000 to 2020). Pasture cover predominantly characterizes the eastern
and northern regions of the province (with an average annual rainfall exceeding 350 mm), as
depicted in Figure 2. Forest lands also encompass substantial portions of the central, southern,
and western areas of Lorestan province. The largest area covered by forests was recorded in 2015,
amounting to 8,765 square kilometers (from 2000 to 2020). Agricultural lands (including
irrigated, rainfed, and horticulture) are concentrated in the northern, central, and western regions
of the province, while barren and residential areas are scattered with minimal coverage. The
average analysis and spatial standard deviation of the temperature for each land cover class,
derived from the ground surface temperature product of the MODIS sensor, are separately
reported in Table (3) for the hot and cold seasons. The findings indicate that the forest cover class
exhibited the highest average temperature during the hot season (July), reaching 47.9 degrees
Celsius, while the grassland cover class (code 10 of the MCD12Q2 product) demonstrated the
relatively lowest average temperature in July, measuring 43.0 °C.

Conclusion

In this study, the primary objective was to investigate and analyze the temperature constraints of
land use and its changes. The findings of the analysis and examination of land use changes at the
provincial level, using the MODIS land cover product, revealed several key trends. Firstly, over
the 20-year period under investigation, there was a continuous increase in urban residential land
use, despite its relatively small area, while agricultural land showed a decline. However, other
land covers, such as forests, pastures, and barren lands, displayed fluctuating trends during the
past two decades. The analysis of the relationship between these land use changes and the periodic
fluctuations in surface temperature, using the MODIS sensor's surface temperature product,
yielded noteworthy results. During the warm period of the year, land covers associated with
vegetation, including forests, pastures, and agricultural lands, exhibited a significant inverse
correlation with surface temperature changes. Conversely, barren lands and urban residential
areas demonstrated a direct relationship and alignment with the overall temperature trend of the
earth's surface. Regarding the temperature structure of land use classes in Lorestan province, the
research findings indicated that the forest cover class consistently displayed the highest


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

GeographicallSciences)

Print ISSN: 2228-7736 Online ISSN: 2588-5138
https://jgs.khu.ac.iv/

[@] Journallof/AppliediResearches!in

Kharazmi University

temperatures throughout both the hot and cold periods of the year. Despite its forested nature, this
cover class, concentrated in the western and southern regions of the province, particularly in the
cities of Poldakhtar, south of Khorramabad, and south of Kohdasht, experienced relatively higher
average temperatures compared to other land uses. This can be attributed to its lower altitude in
comparison to the eastern and southeastern parts of the province. On the other hand, the lowest
temperatures were recorded in the pastures cover class, primarily found in the northern,
northwestern, and eastern parts of the province.

Keywords: Land cover changes, Land surface temperature, Cross-information analysis matrix, Lorestan
province.
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6, Herarchical Data Format(HDF)

7. Herarchical Data Format(HDF) Herarchical Data Format(HDF)
8, https://Ipdaac.usgs.gov

9. International Geosphere Biosphere Programme (IGBP)

10, Overall Accuracy
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11 Forest Land
12 Grassland
13, Cropland
14, Builtup

15, Bair land


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i YFY

z
B
g
=
z
=, 3 . %5, n;— i & 3
el S et 3 & E | @
e e ot
Je e = DE).\_': i
[ sinntes oot [ oo ot : ) i’;"b:‘" }
—— > e el
[ [y [~ PR £
i ; [ st
[ I e R Y Yoo
D [ onin —) LS
= .
ry21tE A% E % E a.ftn

Yoy AR

ey e S
| e [
= ] o
[ simtss ot [ s ot
- FROPETITR) [ [CErEeer]
— P =
[ ctn (e

Gsdinl MODIS saizios MCD11Q2 Jguamo 31 & yoiaamo b & Sloj oplS 50 oyl ool )l icigy colids (V) JSis
IGBP

Gy ook e V7 olaisl b cud 5 oad s lo (L8ll g (o5 50 (Adigy 095 o0 003 (V) Jgur ;0 45 jobjlen
gy jled 4 pliwl mhaw (o Jidg aib p S SE S g Fas Olyred Gl Colus a0 ek SN0

Cajerels Jgazmo (wlwl 51 (o 19590 0599 & (b liw ) (yliw! (81 idigy wlib 5 plas 18 coluns (V) Jour
(&2 0 0 gluS bl ) (o 0bo osimw MCD12Q2

Yoy Y0 Yoy Yoo Yoo o) gy ol
AY-Y AYS0 AYYY AFVY ASYY Som ol

VYT VoYY VOaVY VY- Y VOFTD &'y

¥EAA YAVY YAQY YAQA FYYA 639l ol
V5 o8 Vo VFF \E- oabaisle ool
Yva Y4\ \oF VAP YV F 2 sl

YAAAY YAR0) YAOYY YA0- YAQ4¥ Egozmo

Jyaze Golol r (gwy 23,90 05590 0 (o (b J plial (alf Gidigy Dl 5l plaS e colue Ol s (7) S5 0

Oy i o 3l g co sdmline IS pl o aS jebles .l sl psle saiziw MCD12Q2 oy jgu0ls
ol Colun oliae sl 0ol BT Yo e O B Y« v v gylal 0,90 b liw ) oliwl (55,9laS o))l coluw yo Lials
Sl e o yiiion S Lol o sl a8l galS a0 Vo sgas Yo r B B Y e sla e b bl (65,5laS
5295 S, 0 0y SO L plisl Ko soll @l & Slejo,gn ol sbaS oslogq, YNO LY Ve sl Lo alold o
ool Ve B LY o Jls jo ciolidl & jgoas Ol pss o 3L ol J bl jo ailie idigy b akal,y jo .ol 0oy
30 So5ms 2ol Ll g sl 0aong Bl Yo e B B Ve v e laJlo b liwl mle colus a5 ao)y0 FIY sg0x a5 col
sl ls m alold o 1) Coluwe (il e 0 3V 5 ilatils oioli8l wgy YoV B Yee e sla Jlo oy alold


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

\FY Oh&e 9 Sy | ol gy Ot o lood slOCl)g ‘5)‘&)&3/’3 Al

oalS Wy, oy ady jo (Jg wilaals Jaolidl wig, YN0 Jle jo L 5wl ol alails Yo d b Y-
el 0393 30,0 VE L plp YoNO B YoV e sl lo oo alold jo T malidl ol aslaals

0.000

& '| ‘ .
o ol 2010
~4.000 1 -2.000
9
73“ 2.000 % -4.000
; |
0.000 o
'z. . ., -6.000
a 1 H) 2015 2020 )
3 -2.000 -8.000
-4.000 10,000 Sigles (ol
S e . o 6.00
0.50 4.00
10 40 i 2.00
2:0.30 P
2 ‘1 2005 IJ 2015 2020
30.10 3« -2.00
0.00
2005 2010 2015 2020 -4.00
100.000
L ol
80.000 RR 2D
60.000
1 40.000
J 20.000
%
% 0.000 — L] -
4; 20.000 00 Q 2015 l;ozgl;
20
-40.000
-60.000

i3S Jpame ool 1 3398 0333 0 5 ol ) il (51| iy iz ) AISS 1o Gl oy (1) JSC
(w30 wlwl 1) (g oo cusiww MCD12Q2

odizmin (o) v les Jpame ulul a5 s )l5 5l plaS e gl (olad e Sl g (Sl Lo

aibs a5 ol ] sazasylis bl .l sad i35 (V) Jsoz j0 ol gl Sl 0y g 5 b LS5 4 MODIS
5l gy aiab 3,8 0,5 il 4z o TV glos liad Sl b d(adsg olo) Jlos )5 090 o Sim iy
oS il a5 PV clos lid (il L (MCD12Q2 Jgame )+ 05) wilyo gy il a5 I 30 sl 035
St Bzl ol (VL b (2lad e Slial Bldil sl andls aggy ole jo 1) bod (n 5imb (oond ©)900
V0 (ldd Oliss (o p2) oS (Hle a4z )3 ¥l oS 05 b LSl dg aib 4 bgye 08 Jad o Led ol
Jypame W oS L Of o) sasadle 2ol 6,5 50 Led (5L ol s a0 zuls bl s Lol (el 0099 (2o )0


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

WPt Gl VO 0ylais soylo 5 Connt Jlow (1S iz pgle (60,0) 15 Colidin 4y pis \rf

az 0 VOIA Jlo Sy 0,90 50 6,5 oS cpl 0 e mhaw gloo olad (1 Sile 098 oo csnlie (MCD12Q2
S5 Hle a0 O sles Glime b @50 68 )3 Lo Glime (n%eS 53 099 (nl )0 &5 b yo Bl e ol S (Lo
wabaiSle (LBl G 5 b (O (b 5 0598 50 (e haw (Sled (LS (6 s sS Bl 095 o0 oualie

it Lod (LA (6 03 e Ol VL )l

Yeee 0599 (aRilie) B )15 S 4y (g0lo ouicrins (MODIIAZ Jguamo) (o gebus slod (52Ld 5aSiloo () Jooir

(¥oY+
15 8l 33 (e o 5Lo (LD slano Syl 91,8 5 4 30 v el 5lad (2086 (ilen

Sy 0,90 £ 09 S 0)99 £S5 09 2l by lak
A¥ ¥ VOAY fo.y sasasly Lol
A £y A oY ipsliS o5
oY Y.y Vo f ¥V S )|
AA Y .Y fox 2k 2l
DY ¥5 DY YO e
Y0 .0 Ay f0.¥ nSilo

MODIS saizxis MOD11AZ2 yo o slod Jsame 5| g pSiae (o) pebas (slod 20355 (B ¢ F) Jglaz jo

A YoV VN0V N eV D-Veo e GlaJlo pm (owyp0,50 0,90 O (sl oo (sloygo Slpuss Jdow sl 58
JiSlo 555 » 2l lagidis 51 plaS e Sk b 3la) BT (sl sl 00 gy 2 Sy g ) b S
aalllansd g0 0,90 8 (o (rae gehams (Slos i g gy i Gloje Jelod 4 plaSl (g (led (e han (slod
bansS al) i) il st sl i 5 o S 2] Gy 48,8 o )5 5 5 0,50 S &
(s 70y30 SBoy95 ded )5 0,5 o ;3 wilonds S jate (et il s S (slagisn Lages a5 sblp s i
axgi ol b aS 4295 BB asS ailesgs (31,5 cile ax 10 FA B V) (po; mlaw sles olad S5le 1 YL sl )l
Oeils sl 009 93995 (G, VO alS SO L 65 aS pl Colue aS Ve e 0-Y oo v 090 ,0 a5 Coul ol 04
=YV e oy 50 Ko 8Lk slicinl a0l )8 Sl az 0 FAIT a4 ol 5 il ax 0 FYIY 51 il ol 0,5 0,90 sleo
o ol gl )5 Jad sled (oldd (oSl el 039 g pgy )3 B P SO L (IR by 45 YN0
Uiy Olped 6o (F) Jou sl oawy o )5 sl az 10 FVIT 4y 5 el 005 oy tolS 295 BB O 904
s il 525 s ol 59 Sl 009y (IS0 gy wilod o o2l by ol s (aloo 5L 5 g5l o)
05 Jai 3 IS (o s slos 28lS & e i s saabie Y+ L 3 o plind a3 aile ity
o slos Lial33l b canl oas plgs (bl e 4o gy cnl (2alS Y210 g Vo) e (a9 ,0 a5 Il el ous
Slyss Jelod bl a5 390 Gl mhaw slacs )5 51 K00 (o i SoSme 5 5220 231 0 68 Crl e
slacatlsly Jodod sl 03,57 (b (o) 23590 allos Yo 0,90 (b 1) (6 potine (o2l Bl 05, a5 w035 ovalive s )8
i 5 5 ) e (5le 15l s Gl sl S5 s 55 45 332 51 Sl 50,5 ol s
ol gae,0 ¥V ials as Ve e 0 Jlo jo a5 ol sdalive o 2l)5 2ol 0,50 0 sl alilaS (o sine g ogentno
s Fdly bl nb (o2l 990 596 25 (nl ey b sbod (reSle (slaz ;0 VO AalB b cesl 00 (lojen 21,

Jlo jo el onslin BB bg opl maw 10 0,5 Lad o) mdaw glos &l s (ide opl ol Ol s


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

\FO Oh&e 9 Sy | ol gy Ot o lood slOCl)g 5}&4)&5/’3 Al

O LY slaila gp,5 ol w}@.lawdue Ol Galdl 4y yorie b Lol Gl jo az g BB oli8l YN0

el oals ol 5 il a0

obiw! gs‘éb' S g jl plas Oy g o obo susxiuw (MOD11A2 Jaaxo) (o g Loy LTI L.(F) Jgo
Jlm P)f J..as 6‘1.3 YoVeYeooo &5 0590 ‘$|a

67 A iy i Sl
4 -+ L 48 S9) OT )"‘"b5g51§‘"

o) b glos jLsLw
2 + - 46 (S aiil

/.

o Ll a0

,)’\
3
30 1 ‘ ‘
ES 2000 2005 n SN\ B
- .
4 L K iy o) g sleo L 40
5 [ iy Al O e
4 L T .
. 43.5 6950 U9 &l
' 3 - 43 ; 3
.3 , o Oy g sloo HLiSLw
C4psh s
% 1 3 &y el
% Fo42
jo >
24 2000 2005 2010 2015 2020 | 415
35_2 - a1
3 Sy Gdgy T e o sl - 403
0 48 gy Al Ol ki
2000 2 2010 2015 2020 _— .
-1 & 2 2 L 475 S ol U g =505
kel
g 2 - 47 oo g los Ll
: -3
1 L 465 ?; £y b
= -4
5
L 46 3
i Jd
5 - 455 2
¥ - 45
8 L 445
9 L a4

= oigy Ol s _w.a)'ala_.;éuo



http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i \¥7

5.00 - 48 gy Al Ol ki
N 90l b

7 400 47 S35 0l U g (FeSummn
i . 46 2, Q“"’) @a.w ‘Sloo )l.}lébn
i 3.00 ¥ . "
¥ 2.00 d\
?3 44 5
% 1.00 | a3

0.00 42

2000 2005 2010 2015 2020
S5 5 G 2 G T s gl leo

100.00 - 49 2L pbg ald Ol s

80.00 - 48 Husle 595 of b g
kel
9 60.00 47 Al (ya ) el gloo
H - 46 S
. 40.00 )
1 4 »b
= + 45
2 20.00 3
X L 44 &
% . 2000 2015 .
§ 2000 L 1

-40.00 e

-60.00 L 40

L ol gy ) e gleo

A s p fab slos slacuilbly (59) (gwsSrn Dygots Sz LSl il 5 et Azl (Sl 3y 050 50 Lol
ol gled Slos ]l 0090 (65 pl Colus ;0 a0 VO ialS S aS Ve o=V e e 0,90 50 el 00l
Sl 30 6o 0B il G aS YNV Ve 0,90 ,0 a5 Jbo o el ails il wig, 0w Jad 10 5,5, 5 agy
30 B )l 050 p0 Lol sl asils Siol38l Wig) o fad 0 aigy cpl Glod (Sl il onys K> Lol
gl Slos DliasS 9 (o) 050 050 O (b g )l Dlss o 6)l0 e LLS T 09,5 o0 ovalive a5 j5bosles
el o0 00y g )5l o)


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

\FV Oh&e 9 Sy | ol gy Ot o lood slOCl)g 5}&4)&5/’3 Al

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

bl ool s gy 31 plaS B Ol puads g i dlo suizmiow (MODI11AZ Jguazo) cyaoy g (lod (s bl 1 .(8) Jous
Jlo Sy Jad gl YeVe-Terr 5D 0,90 b

6 - 14

> T - 12
A 1 gy i Sl
937 LD | el s
32 I R A
i; | | | ‘ ICHE: S RV
231 | 2000 2005 2010 2015 2020 | ° Jbo o e
ﬁg_z | -,

3 - Sz e O gl slos -0

5 -~ 16

4 - 14
)3 - 12 iy b S yds
35 - 10 $95 0l T 9 &l

XN

3

3| oo e gl LSl
6 g\ Sy Juad &l p0 adibo

2000 2 0 2015 2020
“{31 . Jle
-2 F2
-3 -0
&lye iy
0 20
-1 2000 2005 2010 2015 2020
kel
3 -2 L 15 . 9{ l ol
-3 N .,
_1 4 ¥ s9 0! U g =l
Y - 10 3 .
i -5 \3\ o0y o gloo LS L
.\ -6 K =) aiub
k7 M3
-8
-9 L0

=y gy Olpesd T e mhae sles



http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

1P¥ Gl j VD oylodis oylgz 9 o Jlw (1 LSlpt pole (600, U Olidini 4y piid

YFA

5.00

g w »
o o o
S s] S

Oy Sieigy Ol puaid doyo

=
=}
=}

o
=)
s}

2000 2005 2010 2015 2020

oS 5 S 52 b

— e gdan sles

18

ol Ll a0

i, 4 Sy
695 0 5T 9 oS
o) g slos 5L L

(9o dind

100.00
80.00
60.00
40.00
20.00

0.00

-20.00

ey gy Ol yunds oy

-40.00
-60.00

2000

L ol sy

2015

—_— ) e sles

ol il a0

2 by aiib Ol puts
HuSle 595 oo b g
aib (o) el glod

»b

sz (e gl sles Jgaze) (6,0)5 1o mhaw slod (uSile o tme BB 892y (s Sl i (0l 5o

o ooliiwl ¢ /A0 Gliabsl han ;0 a8,bgs il o ges] 51,10 3529 8w g 0,5 Juad SUSE @ (MODIS
Sglis 399 (53l LT g a8 ,bgs il ylg Ul a3l ol gl oo @3l (F) Jgu 5o o] b a5
lod S JuS o Jlo 5 Juad 10 45 09 (] Sk 00 AT A B slags )15 (ae o (slod G jlo gine
Sl gre Dolai doy0 A0 liabl mhas jo (5 ek S ) Sy 5o YA) wisgs ealizl einl (6 )8 ;0 SIS 4 a5
bty LT bt o Jlo o p Juad jo a5 oo Ll oais smus a8 O (slas )5 ) o slos uSileo oy
(S19=0.012) sizn Syl ol 5l e & yg0h lE O (los )l ooy o slos a5 3gs o] Sl 48, bgo
Jad ;5 a5 0 o )l SSE @ sadgl il (gles JuSoy YA« + v (o o (slod (oSl (60 i 0 55

oW 09y u...i;Luo Qo0 Yy );‘).' O)m‘_}‘aﬁ)éﬁu.&.»b.a Qo yo ). )J‘)J P)f

bl s 13 3 s g 0,5 Juad 50 A5 B (Slas 1)l o S (L0051 Sy 48 3190 (il g LT i (F) Jgor

(P_value=0.05) ./a8

42 y0-lod (5Kilo S0y g b Sy olani 4z F
ol S siilw 35 silw 4z yo— o lod 8ol3T
Jlo o5 0,90 o 5 YA- - ¥ vXs
Jlo 3 s 030 Ay Vi YA- - ¥ Y



http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

\F4a Oh&e 9 Sy | ol gy Ot o lood slOCl)g 5)&4)&5/’3 Al

R S A ol colaiul add odss 9051 5l el oog 5 plaS 4y bgs o oo ,ISoT wgles aSi! 51 BT (6l

55 093050 o 4 Guilyly BT oS (9031 @dly 55 45 (cal S l S Golol el 0 (3,135 (0) o

QO Cad YL s sles (5,0 sre Do Wing sudaSle Lol S aST Gles Glo JuSy 0 fuad

50 B (22l 5 (65,9l (LSl cdnnlie pow g g3 095 3 pgw Sl il (IS Ol s las )5 Lo

O S Dol cngliie p)lez a3 Lol slosls (Las 395 5l @lye 4y S (6 5V Slos (5l Gme &0
i osaline 3 pw Jabd 0 pb (Sl g @l Gide g0 Gla Sy (aw sled

Jad 50 o) el (oo ClilBlg 4o 410 Sxo Wglas b o1yl (65235 oy S Sl )T gl adds codind’ o (B) Jgo

Sy
09,5 (W Juy GWog,S b sy Sig. 28 Hlaeb! mbaw

g duw Lo Ao 9590 Lower Bound Upper Bound

S3ls (4l STy -89.3190 40.3190

oadbaisbe L4, o (24l N -108.3190 21.3190

2L 2l 1) -125.3190 4.3190

&y A -130.8190 -1.1810

e 4l -9 -40.3190 89.3190

G 2L 4l eV -83.8190 45.8190

&y - FY -106.3190 23.3190

e (4l 2k 2l “\AA -21.3190 108.3190

&y S YA -87.3190 42.3190

2L el &y Al -4.3190 125.3190

Ol ) Gl o el Carls 55 Gl s lte pallae (gl 5 0t 3l (o o2l iy b Sl Dl
el a3l Sla | Gl (xeb gl slodose 4z 5 BB Dpgots (o3l)) el IS 0 kS Sl ans 50 o
daailsog) (2ly> 55 (2l GLCAS (gl SyeS e @l (05 pd (SR sl (LS oy citS 5 e
Slaglio g 53 o i @lie o ol axjl ot iz dopls slz yb ) ASix sladsse 4 (sl
SlyedS ol 09000 slod & il o 55 (a2 by s (ol loaiiz 5l (Sen 550581 g CbaagS
58T Lo lowiali ol 5l (5 4 0at amme slacs)lowials jl a3 2 S bl 4 joie dite sl S31)] it
Sl Slts Johin 5 o iz Sy ol I 13 (1S el 5 oo (e 42953590 i <3 Snle 5 0092
o Sl dilaie bawgle Shsb) cpled lulyd 55, (LSl )8 Dlpss Sl g adlate @il 5 S0 0 et (22
Slpss 5 o0l 605 (ples slaciloly a5 04 1l swlul Bow Gudow () jo . Canl a8 5 (13 lddors a> 430 50 jaS
a5 o3l il s 13 3] S s o b 3] ol s 39 bt 5 53k 21 ]
S5ws 22l 65,5 oy 0,90 Al Yo 0,90 b ;}/51 as ol s mbs a5 ols las MODIS soczes jgl5aud
wsls oals Ws) 55 6588 2ll Res Bk 5l el il sates (nalil gy (o] o5 Colas 08 e s
ek los,5 b 51 485 ¥ b |y il g, b o) 5 e s lfir (gl 1 it o Ul


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i A\l

Jyaze sl ooliial b a5 5o las )5 cnl 5l plaS 52 s o (slod lojg0 Dl b (2211 (6 )15 Sl (0l b))
L ye slaiig Lgas Jlo p)5 0,98 50 a5 ols Las 23,5 alonil 0,55 O (lad (sl Guole ooz (e geaws sled
Slaati b1y )l gime (ogSme LU Jlo 035 099 50 o2lyy (L8] 5 &lpe 9 Sz (o2l ol alS den L
b oot 5 podtns bL3 )| SoSae 5 6548 (2] 9 b (23] (i 50 &S Jo o ilesls (lis (e o sles
oy OVAA) GLlSes 5 (c2ag,0 Guiod 4Bl (nl 2ls) (o) sl -losls GLaS (e o (slod S pss 03
oo s s el 5 45 055 ] il 31 48,5 ol emnt) o gl 5 31 oliol L &5 i) ks 25 1,3
PS5 e b e a5 (oo 10 5 (sl Wy, Sl ans ¥ (b pb (L2 5 st 5 (G slas )
ol 65 it ol b a0 enl sdBonys s pols Buisn o wline Wy, ol 45 Cewl atils zalS W,
iy b 1005 515 5 Glsipe e g0l 5 (S9Ss Slaia) ol Sal3l L lojien oS Sl e (i i
g tCwl 00,5 Ao sl ans ¥ bl ol )3 ile ax 50 0 sga ;0 oles Lioli8l el e e slos (1 Kls ( 2LS
Ol 5o Lol sl axsls (L2a1381 Wy, Les aslllans 5o (slwoyed 53 (65,5laS Sl 5 (ALS (idey 28U L iaren
Oy plil (2 )8 Sk (oo Ll B 5ok oags Jlo 05 050 slod sl bl Sl (i 32k
2l gy ai o e S (IS Gibg aib (o 0 p 090 13 0 5 05 0550 )0 2 45 39 )] il G @l
ohs Ol o3z 5 f slagise o Sl Jds @ Ll Gy ol MSax Jisle ok, le el ey il
Slaitn 4 Cad) T o8 T £l abanlgty o5 ol 5500 cabiamsS Cgiz bl Ly il slagin b
bgayo dbod (5ol %00 Skl wilasls b )5 ol & i 1y (6,5YL slos (eSiloe (Ll 3,0 05iz 5 G355
Jolos 51 Jol gl g m onud il 3,5 5 0 Jod 5 Jod (slagisn o Ligac a5 o5 @le ity ailo &
5 o ol ey s o L 55, 1 45 51 &I 0 ) 5,0l ik 51 ) sl s 35 ol
s )3 e o 5Lad (53 (8l s slacaloly wivg: anadlyss o5l) )8 Slink Loges (Jlo o5 Juad 5o a8
Sla S G IS st (me) s i Giale,S 5 oLt G s & L 5 a9 55 S bl
OSen 5 gaexl)l Gadz o glasil i dwy oo S8l 4 ol Sles JBT 5 0al 5,8 (g0 0 b calise
S k=P BB cbloly 0,8 Jad o ol 6,5 a5 s S cdalin ligl Gabod jo el odd oays 55 (VWAFS)
Dby Slads 10 (6 g Dygody (65 Y Ol 0,8 ad jo Lol cal anilas olaile ST liwl (65 Y Ol s
ol 6y oS L )T 030 0 e ouplice Bl 0 45 eboyled an 039y oglie cchlizee )
sy o b sles (oSilon s Vo 51 S 2] i 4hah D S S TA G e e sles
osalin bl (Ll o) e sloo JL3lo jo (650t 2909 b s )5 51 plaSy2 BT (Lo 35 0550 50 45 >y
09 awilyy g BB & g0t (Jlo 0w Juad o (IGBP VY uS) cosasl Lol g IGBP YV uS) &lye 09

s las 0g 3l g ,)5 ple 4 Cond Jglaie oles (56

&l Sl
WS s sl ol e Y 053 5 B, ol 1) 6,55l Coles (sowlyl Lig s yiSs BT Gl ol 5 slewt )
aibed 61l aiads )l glo ks &1l g Lol allde (yie axllae [bls a4y ooljgilx> 1105 5o


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

10 O 9 Gyl | (b)) gy Clpedi’ (o1 loo (sloceiloly sl ) (ST g hloi

Lo

slos 5 o ol 2 01 3B 5 (Lol (o)l Dl g, )]V TAR) oo 5ol 15,00 (Slomes a5
NEYNYY (YY) ¢ chdlaio (spg ol g Ll dolilad (gl ol 5] adg> 10 e pelaw
o3laial b ey gl (Lo b (22D (6 )1 Dl BLS | (o) 52 OVYAA) 0 )57 Slock g sibacae yo0 00 sploold (o290
NPY-VEY (O Vs 5 Ldlpiz oolg s b s (65,90 axdllae (sl lsale yglas
NS 58 6 il 0,5 5 Con L)L slage, Ot cwyp OFA) L e o> lg Lidlh pls o>
N A-AY (YN el (ol s> (slo iogss ooy s
Geti e 5 @loS opsr BLOYAR) Lople s Bolo s Jaule 25an 65| le (osbe soblnlas oo,
FA-O YOV . wlidiazo oyl yg g oLl o sloosls bl 05 o s ST jo oo o8l ¢ 192 259 (59,
Ld iz o))l 0 5 5o alls il Sl Sl o gloy Dless (VYAY) Ly o0l (gl «Siiign cauld ! i,
NY-00 (V)0 . oo Slblo
Ol e Solm Rl s G2 Gide 5 6 ) alal) (o2 OTAY) oo 6 p3le a9 GLBLes ali 2 0 ol
YV -YOF (YY) Ls <>
sles G = oy slasS 2 2l )8 Sl BT gy 2 OTAA) 8 Sloos sploolis (g0 12050 (Glons
OY=YO (YW chaoo (g jdolin 5 L cjin Lo el (63,90 aslllas ¢ 511> nli2 9 (e elans
2 $Sed ok (slas (5550 aalllae (VYAY) aguane o tghlaco sblnes! (or 5 sl (3230 ¢7ST e 53 ommects
VPO MY (oand (sl slosiagyy «olite 552> Ll )2
oliile,S 1Bl (69,50 diged 5 (2l 61 5 (B M OTAN) e (allail ol e b (555000 50l o) Ja0
FYN-YAY (OW) VL ol i pale (0,015 Slicini 4y i
MYA - Coanw Ol 65905 landS g Sen VYA ) Lo joems ¢ SLslS
Lad g5t b glgn 5 O polie (61 Slyaid 5 (550d anmgt 3l (1 FAB)ogm 2)8 (51 o (s 50
ANNOF (FNE L ldlis pale (50,0, Sliion
Sosls jloslatwl b copey s &l > g 2ol idign—g 0,8 bl | gileJoe (VWA +) oo (ol ¢ ey 9 Sho
FY-YQ (OA)Y . wles oo ASTER ooimis
S G = (Gloy Sl () (VTAY) oL s tammo g (65L88] tams 59l t0 50 (ol el 98 005 (5500
relip 5 Lilpiz slaingsy 4p2i 55 b (69,90 anlllin o) o slod » )] 3l 5 6080 3 0F S2)
DFA-OFO (P (s g
Jacobs, J. M., Myers, D. A., Anderson, M. C., Diak, G. R. (2000). GOES surface insolation to
estimate wetlands evapotranspiration. Journal of Hydrology, 266: 853-65.
Mallick, J., Kant, Y., & Bharath, B. D. (2008). Estimation of land surface temperature over Delhi
using Landsat-7 ETM+, J. Ind. Geophys. Union, 12(3): 131-140.
Perez, R., Seals, R., & Zelenka, A.. (1997). Comparing satellite remote sensing and ground network
measurements for the production of site/time specific irradiance data. Solar Energy, 60(2): 89-96.
S. Zhao, C., Peng, H. Jiang., D. Tian, X. Lei., and X. Zhou. (2006). Land use change in Asia and the
ecological consequences. Ecological Research, 21(6): 890-896.
Wang, R., Cai, M, Ren, Ch., Bechtel, B., Xu, Y., Ng, E. (2019). Detecting multitemporal land cover
change and land surface temperature in Pearl River Delta by adopting local climate zone .Urban
Climate, 28(2): 1-16.


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html

[ Downloaded from c4i2016.khu.ac.ir on 2026-05-31 ]

[ DOI: 10.61186/jgs.24.75.20 ]

1FF Gliwoj VD o loss o, lgs 9 Conew Sl (2 LS/t pgle 50,0, 0 Olidini 4 i \OY

Wang, xuegian., Guo, weidong., Qiu, bo, Liu, ye., Sun, jiannig and Ding, aijun. (2017) .Quantifying

the contribution of land use change to surface temperature in the lower reaches of the Yangtze
River. Jurnal of Atmospheic chemistry and physics, 17(2): 4989-4996.

Wang, Y., Ch, B, Hu., SW., Myint., Ch., Feng., Ch., Chow, W.T.L., Passy, P.F. (2018). Patterns of
land change and their potential impacts on land surface temperature change in Yangon, Myanmar.

Science of The Total Environment, 643(1):738-750.
Ying-ying, Li., Hao, Zhang., Wolfgang, Kainz. (2014). Monitoring patterns of urban heat islands of

the fast-growing Shanghai metropolis, China: Using time-series of Landsat TM/ETM+ data.
International Journal of Applied Earth Observation and Geoinformation, 19(2): 127-138.


http://dx.doi.org/10.61186/jgs.24.75.20
https://c4i2016.khu.ac.ir/jgs/article-1-4087-en.html
http://www.tcpdf.org

