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ABSTRACT

Solar energy has been considered as a reliable solution for
generating electricity necessary for human life. The inherent
advantages of solar energy, including its universal
accessibility without initial financial outlay, extended
operational lifespan, and inherent usability, render grid
infrastructure and associated costly components (e.g.,
transformers) redundant. Furthermore, its facile installation,
rapid transportability, and suitability for deployment in
proximity to end-users, as well as its application in mobile
systems and provision of power to remote off-grid locations,
collectively underscore its inevitable adoption. To conduct
this research, images from the year 2024 of the Landsat 8
satellite, OLI and TIRS sensors, and the SEBAL algorithm
were used. ENVI software was employed for geometric,
atmospheric, and radiometric corrections of satellite images
and for executing calculations related to the SEBAL model.
Furthermore, ArcGIS software was used to create a database,
spatial analyses, cartographic operations, and finally the
implementation of the model. The results indicate that the
average maximum incoming shortwave radiation was 846
watts/m2 in August and the lowest was 313 watts/m2 in
February. It is concluded that solar radiation consistently
reaching up to 1000 W/m?. Therefore, solar radiation in the
villages of Chalous County has the necessary potential for
implementing solar photovoltaic projects.
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Extended Abstract

Introduction

Despite the paramount importance of solar
radiation, its measurement is limited, and
this deficiency is not only evident in
developing countries but also in developed
countries. The measurement of temporal
and spatial variations in solar radiation is
carried out by a network of meteorological
stations equipped with pyranometers. The
equipment for measuring this
meteorological parameter is expensive and
requires special techniques. In addition, the
relevant devices, due to their sensitivity,
require a lot of care and must be calibrated
regularly. Most meteorological stations in
Iran and the world lack this equipment, and
there are many statistical gaps in the
statistics and information available for such
stations. Therefore, given the small number
of stations with radiometric instruments in
the country and the existence of statistical
gaps in radiometric stations, the data
available for studies of spatial and temporal
changes in radiation reaching the Earth are
limited and have low accuracy due to the
dispersion of measurement networks, and it
is necessary to conduct and continue studies
on this issue. The use of satellite data
provides studies on a large scale and
reduces costs and prevents waste of time. It
also reduces the adverse effects of projects
on the environment and paves the way for
achieving sustainable environmental
development and dynamic agriculture.
Given the importance of solar radiation as a
clean, accessible and free from any harmful
environmental pollution, identifying its
emission areas is essential and necessary
for introduction to the relevant authorities.
In this research, the feasibility of using
solar energy in the Chalous County region
using the SEBAL algorithm and remote
sensing technology. Given the importance
of using solar radiation energy, numerous
studies have been conducted in the realm of
scientific literature throughout the world
and in Iran. According to scientific
estimates, about 6000 million years have
passed since the birth of this ball of
luminescence, and every second, 2.4
million tons of the mass of the Sun is
converted  into  energy.  Therefore,
considering the weight of the Sun, which is

about 333 thousand times the weight of the
Earth, this luminous sphere can be
considered as a huge source of energy for
the next 5 billion years. Energy is one of
the essential factors in economic and social
development and improving the quality of
life. Due to the high potential of solar
energy, this energy can be used in solar
heating systems and solar batteries.
Knowledge of the radiation reaching the
Earth's surface is essential for solar
radiation experts, architects, building
design engineers for energy efficiency and
other applications of solar radiation.
Knowledge of the solar radiation reaching
the Earth and its geographical distribution
is important for measuring spatial changes
in  hydrological and meteorological
processes, biology and other energy
applications.  Designing solar energy
conversion systems and estimating their
efficiency at a specific location requires
reliable solar data for short time intervals
over long periods.

Methodology

Landsat satellite images were used in a
period for the months of 2023 to investigate
and assess the feasibility of utilizing solar
radiation energy. ENVI software was
employed  to conduct geometric,
atmospheric, and radiometric corrections of
satellite images, as well as to perform
calculations related to the SEBAL model.
In addition, ArcGIS software was used to
create a database, conduct spatial analyses,
perform cartographic operations, and finally
implement the model. Subsequently,
calculations related to the SEBAL model
were performed in the ENVI and ArcGIS
software environments, and the amount of
net radiation was calculated and analyzed in
the study area. It is noticeable that the
images available for the months of the year
for the study area were totally cloudy, and
given that in the SEBAL algorithm, net
radiation values are obtained by measuring
the incident solar radiation from cloud-free
images. It was not possible to use the
images of the above-mentioned months. In
this study, atmospheric effects were
removed as much as possible using the
Landsat satellite atmospheric correction
function in ENVI software, and finally,
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radiometric corrections were applied to the
images to eliminate any gaps and strips. In
the SEBAL algorithm, satellite image data
in the visible, near-infrared, and thermal
bands are used to estimate net radiant
energy, soil heat flux, sensible heat flux,
and latent heat flux of evaporation for each
pixel in an image. In this method,
instantaneous net radiation values are
obtained by measuring the incident solar
radiation from cloud-free images and using
surface albedo, surface emissivity, and
surface temperature. Chalus County has
been selected as a case study. This county is
located in the southern Caspian Sea region
with an area of about 1600 square
kilometers. In terms of the settlement
system in Chalus County, the two northern
and central parts are the places where the
activity and residential systems are
established. So that the northern area is
connected to the central part by a road axis.
The border separating these areas is dense
forest areas and the Alborz mountain range,
which has caused a large part of the county
to be allocated to forest, pasture and barren
areas. The northern part contains about 78
percent of the total population of the
province. Special environmental conditions
have caused the emergence of special land
use in the region. The use of energy as an
alternative to fossil fuels, considering its
environmental and economic
characteristics, is one of the concerns of
energy policymakers in the current century.
What has intensified the trend of attention
to new energies in different countries is the
growth of energy consumption and
excessive use of fossil energy resources, the
problems in the energy supply sector, and
the warming of air temperatures caused by
greenhouse gases.

Results and Discussion

In this study, Landsat satellite images were
used in a period for the months of 2023 to
investigate and assess the feasibility of
using solar radiation energy. ENVI
software was adopted to perform geometric,
atmospheric, and radiometric corrections of
satellite images, as well as to carry out
calculations related to the SEBAL model,
and ArcGIS software was used to create a
database, conduct spatial analyses, perform

cartographic operations, and finally to
implement the model. Subsequently,
calculations related to the SEBAL model
were performed in the ENVI and ArcGIS
software environments, and the amount of
net radiation calculated and analyzed in the
study area. It should be noted that the
images available for the months of the year
for the study area were completely cloudy,
and given that in the SEBAL algorithm, net
radiation values are obtained by measuring
the incident solar radiation from cloud-free
images, it was not possible to use the
images of the above-mentioned months. In
this study, atmospheric effects were
removed as much as possible using the
Landsat satellite atmospheric correction
function in ENVI software, and finally,
radiometric corrections were applied to the
images to eliminate any gaps and strips. In
the SEBAL algorithm, satellite image data
in the visible, near-infrared, and thermal
bands are used to estimate net radiant
energy, soil heat flux, sensible heat flux,
and latent heat flux of evaporation for each
pixel in an image. In this method,
instantaneous net radiation values are
obtained by measuring the incident solar
radiation from cloud-free images and using
surface albedo, surface emissivity, and
surface temperature. The purpose of solar
power is to rely entirely on the sun's radiant
energy, which is an inexhaustible and
renewable resource. Solar panels are made
up of photovoltaic cells that convert the
sun's radiant energy into direct current
(DC). These cells are usually made of
materials such as silicon that have special
electrical properties. When sunlight hits the
solar cells, the photons of light cause an
electrical current to flow through the cells,
which is converted into DC. A system in
which solar energy is converted into
electrical energy without the use of moving
or chemical mechanisms is called
photovoltaic effect. The element used in
this process is called solar cell. These cells
were first used as electrical generators in
spacecraft about 45 years ago and have
been used on Earth for some time now.
Solar cells are capable of converting solar
radiation energy directly into electricity
with an efficiency of 5 to 20 percent.
Although photovoltaics are not yet
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economically viable, in recent years there
has been a significant reduction in the costs
of operating these systems, and it is
expected that the price will continue to fall
in the future with further research into the
type of photovoltaic cells. These systems
are also called solar power. Electricity is
generated by using sunlight and solar cells,
and by creating an electrical pressure
difference in appropriately manufactured
semiconductors.

Conclusion

Global solar radiation is considered one of
the fundamental structures of any climatic
range. Therefore, understanding the
characteristics and  predicting  these
fundamental structures have a great impact
on energy-related planning. The use of
satellite images and remote sensing models
as a suitable and low-cost tool has been
employed in recent years for estimating
solar radiation. In the present study, images
were utilized that obtained from the
Landsat 8 satellite, OLI and TIRS sensors,
and the SEBAL algorithm. The results
show that the average maximum incoming
shortwave radiation was 769 watts per
square meter in September and the lowest
value in May was 318 watts per square
meter. The inconsistency in the amount of
net radiation reaching the Earth in the study
area is due to the difference in the angle of
the sun's rays and the number of sunny
hours in different months of the year.
Finally, solar radiation in the region has the
necessary potential for implementing solar
photovoltaic projects. Photovoltaic cells
that are sensitive and receive solar radiation
ranging from the radiation threshold to
1000 watts per square meter. In conclusion,
solar radiation in Chalous County and its
villages has the necessary potential for
implementing solar photovoltaic projects.
September shows a significant increase in
the radiation power and net radiation
compared to previous months. Also, the
highest percentage of net radiation
distribution in this month is in the range of
700-769 watts per square meter, and the
lowest radiation in this month is in the
range of 300-352 watts per square meter of
net radiation. Chalus County has the
highest net  radiation  distribution

temperature in all parts of the county. The
reason for this is that even in the lowest
radiation power, the figure of 300-352 is
very high compared to previous months.
Also, the highest percentage of net radiation
distribution in September is in the range of
590-641 watts per square meter with a
value of 23.40 percent of the total net
radiation. Also, the highest percentage of
net radiation distribution in June was in the
range of 288-296 watts per square meter,
with a value of 28.33 percent of the total
net radiation. Using satellite images and
remote sensing models as a suitable and
low-cost tool for estimating solar radiation
has better performance than empirical
methods. Therefore, it is suggested that
researchers use satellite images and remote
sensing methods to study solar radiation
instead of temporal analyses of climate data
and empirical methods. Investing in solar
power generation can be one of the
desirable and profitable investments that, in
addition to economic benefits, also serves
humans and the environment in various
ways. Investing in solar power generation
can be in the form of purchasing solar
equipment and setting up off-grid power
plants so that you can supply the electricity
you need. Of course, this is not
economically justified if you have access to
grid electricity. In fact, investing in solar
power generation is more common in the
form of setting up an off-grid power plant
or a home solar power plant. In a way,
people who have the conditions to set up
this power plant on the roof of their house
or another place can set it up and sell their
generated electricity to the grid through a
contract with the electricity department.
The return on investment in this method
was about 4 years in the early years, but
now, due to the increasing cost of
equipment, it is slightly higher. Of course,
it is possible that the return on investment
will occur sooner, or that changes will be
made to the terms of the guaranteed power
purchase agreement, given the new policies
that the SATBA  organization is
implementing.

Funding
There is no funding support.



Geographical Planning of Space Quarterly Journal, 16 (1), 2026

Authors’ Contribution

Authors  contributed equally to the
conceptualization and writing of the article.
All of the authors approved thecontent of
the manuscript and agreed on all aspects of
the work declaration of competing interest
none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to all the scientific
consultants of this paper.



Lad Lé1 > isloT alxo \\f,

r . - .
YOYA-FAYY 1 Sig iU Lo
Journal Homepage: gps.gu.ac.ir u f;_/

b eIl ol yeut Soliwg 5 § 31 ool Cig (S 595 S (5 305 154 (i s SSo
S > SN miuw 9 (Jlw ot 39531) (53152 9 9lad 3 ooliint

¥ ool y5 s 831 jukome g ¢ 20 Slifguans Ko allcily

:4ebbly L oylpl e dwd )l o ooyl 3ase olSuily ¢ eloin! pole 0aSuiily ¢ oliwg) 5 (6545 (5525800 3 5 Ll 3 09,5 ¢ Joiumo odiuany g5 =)
L.maleki@uma.ac.ir
maryammohammadzadeh@uma.ac.ir :4eblly .yl 5l ¢ syl o Jos,l Bisce ouisly ¢ eloin! pole 008y ¢ s (lidlyan 09,5 =)

LXVCES Ao leMb!

S50 pY Bp Mg e bl B sla)Saly S plsiear saedy 5 e &9

. . . gy e
o Sl 3n g ok ey dod (sl Gl (o yied ol 48513 5390 agy L
&S g yeile gl 5 5y 4l wlasl 4 Zlas] pas wis Y b edlitul culild 5 sibe

slp coslie i Sl @lio @ 5l g Syote Sl ) olitul Coll 5 @y el s b

Pl Caer ol phliclial ly (6551 cnl jl gaieosne Gloy@p 45 5l 9> slaglSa YerEieeA

G Nb &b

(owiid Obusuas cqs ENVI Jl8le 5 51 s eoliw] Jlaw 00,651 9 TIRS o &,

o VEe0/+V/V)

Jlw Jio & bgypo Slslons sl (yrizren 9 lojlgale piglal 6 ptegdl) 5 (6 phues] s

9 S5 95 Glles ¢ S (sl Julos w0ald oL dbul cas ATcGIS l58ls 5 51 4 VE~o/+Y/YY
Oy pSlee S 2md o i Jols ol W00,5 edlatul Jao 08 eoly colys o
olo )3 jlade (1 51aS g CuwnsST olo )3 poyio g AYS lje 4y (6399 SS90 LU
O & oty allb (b lade (3 Cglay .l 0dgy mupesie p Ols YV liae a4y 4y )
claole ,d bl Clebo dlusd g A ygd (il agls glas 51 bl canlllae 3yg0 ddlato 5

u]9 Veoo 5 uwl) Gl )‘ (S yo> uwl; LY us)f Ao uly‘_,;o L] Jl.w i g i iyl

Jrily gl Gl jod slabiog) )3 (gindypd (B g WS (0 8L |y mpe e St

. o . . ) 9 et

Abse 1) (o893 SWggd lagsb (! sl Y ol o

byt slaliog) By el Can sddyes b 6pS )84 (i lSKol (VFD) rpe o) Saind o3ljree g dlliik) oblpgane (Slo 3l
NO-M (V) V5 s llyin Lile] aleo . oLl i leMbl pians ¢ (Jlow wiys5) ()l pobas j1 oslital b Luolls
http://doi.org/10.30488/gps.2026.539712.3854

S8 ol L] 1 jud Sty © ' BY_He


http://doi.org/10.30488/gps.2026.539712.3854
https://doi.org/10.30488/gps.2025.478128.3779
https://doi.org/10.30488/gps.2025.478128.3779
https://gps.gu.ac.ir/?lang=fa
https://orcid.org/0009-0007-5561-6004
https://orcid.org/0009-0007-5561-6004

XY} )LQ,.H\ B)M‘\iz)gb‘whﬁ‘g}‘pwlﬁiw Al

oo

S)stS ) i i cnl g 29 bl dgame ysbay o] (6pSilul ceadygs U Coenl of e
Sy il G 5 (loj lssd (6503l )05 o0 i 4 5 dBldnngs (gloyuiS ) ALy A Sl

ollon yiahl cul (6ySojluil Clied gdie bl b jtegilyy 4 joome (lidlon (soolSiu] 4Sus g

45l o ples e 4y dbgre ((olSiod Gl ogde Cusl jlidyg0 (pol SBSLISS g 03 Cuadd))S
oolisln claolSin) I (Bulut & Buyukalaca, 2007:480) 355 _oeuly L ye a3l g 3,0 5bj cclacadlye

ool cloedi 55 olSiny] wsS ) 3s3s0 Ml o LT 45 5 03 Sliaazs ol BB olan o oS s

S99 (et 9 98 5> (P il Slgal sl ookl (g Sul 4 dagi b cplply 90 03 55 Sl
ol Sl g Sl Sl lallae (el wyiwd BB claodly ¢ St ginds sloolKiul > (g)lol (clacMs

aabdl g ploul @ 5L g Ail o (oS 8D )y 5 dga0e (655 03ll slaaSil g 0uiSTy Cle 4 o) A ol

walh s pdaw 53 |y Sldlas ((glolgnle (claosly jl oslizul .l (gy9p5 MolS godse ol b abul,y j3 lalllas

g 4wl Conjlame p lag b g LTI piomen 33,5 oo Gloj BTl (6ol g ladizjo (2l s g 038

Sorapipatana & Exel, ) Llo o jlaen Lg 65yl 5 (Jamecunn) jlul drwgh 4 i) cas | ol
095w Voo U Y slagge Jsb 10 Fiwgyd ansl )0 o5 il as > VO bwgio glod b (o) xdaw .(1989:61
osd G slagge s dmalie sl S50 BB 019,500 Ve @sedsl b 31 it ol 23 & WS o GG
39 0w g oMl woj G (sl aibzge 5 sy G sl oUgSzge Shilis I U (s g s
dsgazme bl oo Abzge g5 3l Elsel ol kel g2 S gl S o (R b litog xSl Elgel 355 rgia;
o) aw ) (BLyd gy S Glie p 5o Jelgs ielice (dnes SGRE |y 92 9 (o) oL
s iy plSin )3 o5 g psbar ol puite e il 4l 3 Logaas (651 cpl mindyg S| (255 535
2 VL By iy S 5 Sloj idg cle a ghjlgale (ca0d)ss (il slaodls b e Gl (sl )en
ol godly a8 dblio )0 (saudyed (655 slad )8 50 S50 yebds laodly pl g L)l dwe (6 uS03l0l b duslds

Olgisds (sudyes il Cuenl 4 4o g5 L (Janjai et al, 2005: 741) w4 oo odlitnl it wyiwd BB duo;
b o Gy (AP ool (et oS sla Sagl 455 a1 gl g s 0 (S 5551 K
Sosliul b cunl 0ad (g (sighs cpl ) dlie oS (nl Ban g 030 25V 5 (5y902 Sel chary D @2l
Si9m ool ol a3 hayg (5551 J) oditel oISl 533 ot 559555 5 Jlow o5
Ol s olhe ele oo » (Sleld Oldllas abyed ol g5l 5l eolainl Cuedl 4 axgi b 0yS )8 adlles
Gblie (plolid (pyp & (V) (i85 syl dg0s 0)L3l 5 lalllas 4 oo dlorjl ol ondplos]
@l 0l L8 )y pyge |y digee ddlate )3 (slojlgale (saosly jledlinal b lo)Sipme; (5551 lp Sl
21 oS mn3 925 oo Slmdais 11l o (oS 05 (55,1 s A i o5 Ol i o5 A
Sl geid (glapims 1 odliiw] 2w Kol awyp ds (VF+Y) )5 dddids odljdesme 5 (odle S o b adlaio
b oo)S Oliwped 4 bgrpe (i poed Jlow 0209501 5 5935l omin (boy 5l ealatul b (gudygd (slasy sl )
FY=FA lade & Ps3 olo 1> (655 e YL &S ol Ui adllas guls adlhy Jhus wi sl 5l eolal
Ol ddid o3ljdacme g able bl e dedys ) (51 el sl dilaie (392 Astns ] Sl e ol bl oo

dallas) Jlow 050,051 g 905l yiomine 1 oolaiwl b wwdyes il (g5, 51 oolaiwl | mviww el oy 4 (VF+Y)



vy e SLg, (32 (3000 St G985 Sy (585,54 (Prhaw el | (3] S il 031500x0 9 LT pguane (o

Ol waions ;55 0110315 )] gl Azl gy 23y90 Sl Jo 31 o2lital L 1y (EMrgles (b 0 252,90
by Ju lel Gy @)l Joine ) 5 Mdbie @peyie p Sly AV Jlade b g cuslio sl (ordinit
Lol bl g omes e slod Gloms oy & (VFF) ohlSer 5 ) adlipe b > ogasey
Bguome jl )b Syl plis ol Gl adlles pls Sy lise jaslis jl eslaiel L ab gla s ls
Sl sl Somb b Gaam ble & Cund (g0 blie (slod g wiloud S jate pl Bble )3 5 (0B
daw > Gyl plir & a8 (LS Colue (g 5 0B et (LS lapidy g ol Glaaiy 5
Sl 2l g @l gloel Ay olSly oy @ (W) e 5 e (Sho aidle Gliwjss ol
2 asle)S e pie g g Laalpd 93,0 53 oy (Ui Cllllae gls sy Slaal 0 M 163 90 dalllae (60
597 23 2leS oo ulpd 3 Jg bl JSis olo)S opjr b 53 g (plopw o Soy > el b ol S5
bulyd 4 Cons Ll (olo)S 0 jo plincad 15 5 Cunl 0dgr (o3le (slajg) jl pauad (olojw opjar il plSn
o Jlsal o (il plir 0ais ) olo)S el sy ey o S 4y cpgetme 53 el ALl (gyude S ol
Jlo 35 slaols I 5 pwguine )5 slaole 53 Laslys ol andl a8 azsls 15U 3w (clrole 5 o g p)5 (slaole
phcudy 3 idyos clady il awe o iludse oyn 4 (VF)) ohlSen 5 ly el o9,
ol sl Slogh Lasls ) oslizal b e 5 GIS 5 (g Lald o Al oo 51 o3lisl b loylazi e
SS o jas 3l oo ol > edwdyen sla o cuas sl Jlol K6 Gbsl Jae ol &S ay i cldllas
ly e slon g sl 39290 DSM (55008 Lazmo )3 5 5538 (sl jeed ST (gl &S Veoe 0 gloaids S
Cusl 2ol B (si0dygs i g9 p2 ol g S5 el @lio ol b dulio )3 )9S 53 baplaid b elisl gl el
Coslos (gt 2 (WWAQ) llbsaco 5 (ohe 2,5 el disge €95 9 Slaihaie Cusbge ol 1 1) o e
S8 bl & ol (i lalllas gols sl bl sladiey JiSTy ) sudyss (B G5l 5 e
Oy ccwle Colus pogde )y andyed by Sl edlitl g drwi sy (2n b Jeesly ol
g 0 035 (a3 Bl Gblio Sl iy s o] Soggid
bl o 55 By =y Caled )3 9 ghaw lod (il dnlne (sl Jlw (9 51 (V2 +0) oS 5 155
G35 T O 29t Bl jpgliS Ay 0 o o (L adlhae cpl (omilie] gls 03)S" ealatul edocie
s 05 — el g9dl cy alaly olol 2 1) (Sa3 Jaa (V2 20) lSen g Loy o) a9 s jl ool canaey
wlale Sl dmsls (sly Jao cpl 5313 @) yhuas] S1ST, g e calp g cslolonle (slmosls 51 o3liz
2l o) a4 (639)9 Sudyps (b Jie cnl 3 sl oad b b jLeed)S L (g )S BbUe ) GG
(Vo rA) ) Ka 5 cuall 2305 oo dmolino b dy b5l b g yios] Ciliseo Loyl dliasgiy odbiss il conss
5 SiPsrkn s yll dygln 4 NOAA § TM cussdd oniomius pyslal (665,54 5 Jhw (b9 3l oolitl b
ol s alllan ) ol 513 cyas s didg )3 wgmiine (slosS 5 5 S5 (glo)S )L cLalls Ll wess
(Y10) (hlSan 5 Silo 25)l> (VL (505 — s 5 0bj (2LS by omly (daw (slod 5 gl (gl bl
SIS @8 b adge odomin pslal a8l Jlw gy 4 ) SosS elide b 55— 9 palE 0
aS oy i Giegh cpl bt 0,8 glsil g Ve Sle S a8 b cusdd sdizuis b e YO UK

g I imo Sog8 wlie ( 29y o2 5 SooS wlido b (639)9 ©ygody pb (585 — poed laddds )3 gl



VE20 o ) Bylawd )1 by liad Ll i iglol aloe YA

o293 99,

009> S > Cuwdid ojlgnle pglai jlandyod (il (65l ) ekl (priwal g gy Sl Gk cnl 2
S yiogedly 5 (8 ytamad] ¢ wdids Slbusual caas ENVI li8ls 5 51005 )5 solasil Yo VY Jlo 4 by o slaole (sl
@b oSl sl caa ArcGIS 3l 5l g Jhw Jao 4 bgiye Sluslro (glial (izmen g ghojlsnle yglas
e 4 bgrje Slawlons asbdl )3 .35 oolistl Jae (35 o3y oled 3 9 (SS9, Olles (S laidos
oS 3)90 9 dplne dalllas 390 dilaio y3 alls LU lude 5 pldl ArcGIS § ENVI Ile 5 baes ) Jlow
b g 0392 51 olS” aulllan 390 0393500 gl Jlo sliole yoyiasd 3 sl &5 coul grusgs 4 Y 85 )3
A ogn pgbad ey (9398 (il (655 0jlul Sl oslil b palls (2l olie Sl o2)sSl )3 &Sl & g
a5l ookl b Ghegly cnl > 2)S5 yeaie S8 slaele poglas | oslisl Sl il e s 4y
O 5l Cae ol 3 9 Bib iy (il Gl Sl ao B ENVI il 5 55 cuwsd o)lgale 4 bgiye (6 yduned]
23,5 Jlosl polai (59 2 38 S ytagedly Clsnal quyiul 5 o8 455 2 (13
Jlw o2 )95

&3Pl 25l sly )l 5 S5 3e8ale ¢ pe sloil 5> (lojlgale gl slaedls I Sl p2)sSIl
oMl gl S ) JuSy po sl 3 Gl sloS )L g egaime glo)S S (SB Gl L el (il
G355 il epSoilul §) oolizal b el Ll (gl yolis bey ol > (Allen et al.2002) 545 oo
sl bl s & aw (slod g (o (saiaknS  aw oudl (65,0 5 pl ek psle ) s
(Allen et al.,2002: 14) 355 0 ookl (V) alasly 51 gaudiyo (555 (B (il 50 dmols

Rn = (1-0) RS| + RL] - RL1 \ ala,
- (1-£0) RL|

obgSzge Jsbo [RS stialnS & (ordaw (soradl dsandysd (551 palS Ll olie R (V) daly
ol s QL ) mpeyie Sy G (295 il goedsk TRL 9098 aily g sk [RL «(5358
o) gdaw 53 d9290 (5551 HlAe Sl giline g 0390 (639,89 (293 U by m MBI Sl O )le LAl GG
P9)se sled &

d =1+ 0.033cos(poy 3%} (¥ akl,

Gl (jaluwd YY) Y2 L YD g (4505 V)Y e Jo jg) olaes DOY

Slowl Ly (158 b sy (o 2 Ubly 5 ol oSy, 5 oinn sy 25 L5 bS50 (5398 S
4 Ay ryoyio 2 Sly Voo Y ee o RS palie 58 dslome poas loj sl (1) sy 1) o lgiee bl
(Allen et al.,2002: 14) cuwl Golite yguas loj 5 oo

Re, = Gae % cos® x dy x gy (¥ alal,
Cawl oabodlitul (¥) dasly 51 TS Cpo pdaw (slod duwlee (6l .l W/M2 1367 (saudys <ol Gie
I, = jo;.gs (F )
KOZ (0 dyl,



va e Sy ) 5 ol S (Sl y53 (S (555 54 (el | 3] S Al 2310050 g Bl @ e (Slho

013 Gl (ple)S (G55l 4 e dhwg 01l (LB pl)S (GGl Cans Opgonr (80) (o grieleS
Db oo iy yai Lo Glod )3 ol ma gy
€0 =1.009 + 0.047 x In(NDVI)
Rij=¢ca ¢ Ta4 (5 aaly

axllao 5,90 83900

2 gyoyioghS Ve dgan > vl b by cpl ol sadb bl (690 adlllas lgicds (wolls i o
ke g Jlod Gise 93 (gl o ed > (2RSS pllas il o 1)l J8 55 sbyd (g addate
Jate Sl Lisu & glodls jemee S dlwgdy Jlouds adlaio &S g ysbods ol (eS8 g adlad pllas )l ] Joce
b Conl oads cawo pol pl &S Canl jpdl slrogSais) o JKin oSTye bl daodgiwe oyl saiSTis 0 D9 0
Canor J5 il 2o)3 YA 930 Jload (i il polaid] plg (50 o R 3blie a0 (b ped Sl (ommmg Wi
ol 00303 ddlaio )d 035 (£52)5 595 Cumw (Jaoracunsj oy kol Ll 48 )3 o 1y Ll

HEAr0E =50 0°E S1°007E
= =
= s
s g
& -
z 7
s g
2 g
= =
s g
%1 g
i el
A !
= =
s 5
g1 g
) i
PA P!

Sﬂ"-dli'ﬂ"E S0°E0°E S100E

adllas 3590 03gdxe o) JSud

sy
29U 9y 2 GBIl pobe Oldes @dlas )90 ailate pglal and | e Gleg ol 3 QUSL ol (L
SB3L 1l (Rn) (e gaw & odw)y aedyod ald (b @iy dnlne e g ()5 )15 osliiuly)ge
W dpwlee dlllas dyge dalaie )3 Vo VY Cuwdd polal (gl wadygs Lol ayel; oMl LY LY slasil (pA)



VE20 o ) Bylawd )1 by liad Ll i iglol aloe A+

P @rere 2 Sl VAR Gliee 4 VoIV Jlo 53 (639)9 oUsSzge (il (n pir (ke & a3 00 (L5 Job> ol

Cawl 0dg) u;ooLo o é))ﬁ)a.ﬁ)) u‘s YA ul)m d;)lJ..O.A u))a.o..§9)~olum olo

Al A dplre g Sl oS0l slo el palie Y Jga

- ole

= L T BT
sk

JVAYAYFR AV AR W SAYeF Ggon
VAN MY YAEY VRN YEY. A A

VN0 MY SAYYE SASYe AAYD VXY Dr
SJARNY O SJOYEY oA LAYy e/alye o/5AY CosO

51°4'0"E 51°12'0"E 51°20'0"E 51°28'0"E
= =
= e
S S
= =
= =
= =
3 'S
< g
-] =
Lacal,
Oy R T TN
= =
= L N £
= ==
o~ [ el Gloepgds asgam=a | [ &N
= ® el Gl slalies, =
. 199/ 700-280/970
[ 2800970 - 320/988
[1320/988 - 409/815
= [ 409/815 - 490/678 =
= [ 490/67 8 -586/354 =
= F =
= N 586/354 - 660/403 =
a N 660/403 -T30/009 A
o 2 a8 12 18 24
P e |ilomete rs
51°40"E 511 2'0"E 51°20'0"E 51°28'0"E

s gy LYY Lo ansST olo Lalls 2l jgs ¥ JSUb

VY CaogST el Gy b oAl (B i oy Y Jguar
il Loy Uil lse il S
YEAY VA& YA (W/m2) )

Y/a0 TY--YA+ (W/m2)

oYy F.a-YY. (W/m2)

F/a) f4.-¥.q (W/m2)

/oy . —0AS (W/m2)

Y[y £5.-0A (W/m2)

FIYY £5e Y. (W/m2)

<| vl x| =

il oo CawsSTolo jo alld il mi5e8 o yd o yidn Jald Lo Juad (pl p3 &S e o L Y S wleMb
FEe =YY+ 0dga5me pd olo (pl )0 pired (Cul 039 (Al il IS mijeyie g lg YAA-YAA 5 e oy jieS



M e Sy ) 5 ol S (Sl y53 (S (555 54 (el | 3] S Al 2310050 g Bl @ e (Slho

oIl e ) Cusl pasule S5 | o5 65 plen Cunl 0ad cBL > alls BB e @y p Oy
Loyd (i wiped Ml oo Al U @je bed (YL s ole nl 53 (558 Jlad 5 350 5 Jlod Caond
0B S o3 YE/AY laie b qopeyio yp clg VAX =YA+ (W/m2) ed9ae )3 CuwsST olo 1> (alls il x5

w‘ b.)y uaj‘b
51°4'"0"E 51%12"'0"E 51=20"0"E 51°28'0"E

= =
= 5
g g
2 £
= =
= =
= 2
2 2

Lazal,

IR P ey
= =
= T-TT A E]
= Costte Sl —sgame ;

3 ooy Slayis clabi,,

E282/161 - 291/295

E201/295 - 294/149

[1294/149 - 297/003

2971003 - 300/000
z I300/000 - 303/140 z
= A, = 303/140 - 307/992 =
2] s250 5 10 15 20 —07/992 - 318/553 =

I e el KilOMEtE TS

51°4'0"E 51*12"0"E 51%20"0"E 5128'0"E

o gy LYY Jlo o oo (alls s i ¥ Sl

VoVF o Jls gy b palls G @y oy F Jgda
il e il S il oS

YolVe  YAY -Y4) (W/m2) )
YEHNL O Yar-vay (w/m2)
Ay Yav-vay (w/m2)
YEAY  ¥e.-Yay (W/m2)
Vel Ye. -YeY (W/M2)
YIAY Yoy-Y.y (W/m2)
YA YoV -TIA (W/m2)

<|v| o|4| 1|

b Sy GlS 5 (sloels Copms ol G 5 (onindS ol com ole > Mmoo o5 ¥ Jpie oM
ol @aypo g yio Slg YeV=YVA 0355t0 )0 olo (pl 13 (2l (il mje8 Ao pd (o &S puiored 2 o oyl
cdl alld il el Gl S migesie g Slg YAY= YAY adgize )0 il o ieS olo cpl )3 picren
Ol s o acwouwd D o oole 0 Luglls Gl Gl (askine S 1 &S 668 led Ll o
2 o olo 3 LAl G g Aoy cupiie cezen il Gl G i b oYl G el

Gl 039y (alb Il IS ao )3 YOIV jlade b moyeyio o &l YAY =YY 03900



YE40 4l o) Bylowd (V71 By95 Lad Ll iyl ol dlxo

AY

51°4'0"E 51°120"E

51°200"E 51°28'0"E

36°20'0"N 36°30'0"N 36°40'0"N

36°10°0"N

420 4 8§ 12

16
e ™l Kilometers

I6°40'0"N

36°300"N

el ola ol 2k
LA TR
O seils Slspgs sagama

* il Gllangd slalt.as,

I 300/259 - 352/434
[ 352/1434- ABDISAT
[ ] 4831547 5381617
[ 5381617 - 590/689
[ 590/689 - 641/769
I 541/769 - 700/858
I 700/858 -T69/967

36°20'0"N

36°1010"N

51°4'0"E 51*120"E

51°20'0"E 51°28'0"E

Jlw 09 b sl Jlo alls (2 555 & S50

VoV ool (Jlow gy b el (il @i ops £ Jgua

T e il S il S
o+ Yoo -YaY (W/m2) )
YAYO  FA--YaY (W/m2) Y
Ao OYA-¥A- (W/m2) ¥
ARVAN 03--0AY (W/m2) ¥
YW 0. —$FY (W/m2) )
v/ Y- .—$¥Y (W/m2) £
VoY Ve YA (W/m2) v

b xSt Gl Jd laole cans palls (B g (ndiadd Gl sl olo )3 amd oo (Ui ¥ S e

ool @ye g o Sl Voo VFR 0390000 53 olo oyl )3 Al (A @5 do)> (o pen &S (e D pe (LS
a8 465 Jlon Ll i b yd (alld 5l moge i g Slg Ve e =YAY 03505t 10 ol o yieS ole Cpl 50 picren
oA LU @i by VL Gl Gl el glaciend plos )3 eglle Gliwjed )3 Canl pasuie S5
Sl 98, YOV=Y'w e 08y (L8 (slaole & G 55 @iid lg5 (2208 3 (i &S ol ol ol ol e iy oo
b @yoyie p Oy O+ —FFY 0390000 53 yualivw olo 3 pald (b @95 ho)> (pyidar wiomen Milee 2V
Gl 03gy HalB il S do s YY/F lade



AY e Sy ) 5 ol S (Sl y53 (S (555 54 (el | 3] S Al 2310050 g Bl @ e (Slho

51°40°E 51°12'0"E 51°20°0"E 51°28'0"E
=z z
& 5
= 3
3 E
=z z
& 5
= 2
3 E

Lazad,

PRl P =t o

=z Yoy g || =
L =
2 Cleslle Sliyes aapise &
& il Gliags clalia, | | &

I 250/969- 286/462

[0 286/462 - 290/445

[1290/445 - 293/878

[ 2931878 - 207037

12971037 - 333/253
z I 333253 - 3741865 | | £
s I 374/865 - 415/988 | [ 2
a -
Sloagsse 11 8E 22 =

Kilometers
51°40°E 51°12'0"E 51°20°0"E 51°28'0"E

Jls 39, b ST ole Jlo Galls (246 s -0 JSUd

VoY St Sl gy b Al iU @ oy 0 Joa
il e il S il S

Ao YA+ =YAS (W/m2) )
WISY  Yae-YAS (W/m2)
/- yar-ya. (w/mz2)
YONY  Yav-vay (w/m2)
YA YAV Yy (W/m2)
WASYVE-TYY (W/m2)
VIYY TVE -¥10 (W/m2)

<|v|o| || =

olo ;o LA il mje Moy cpytin Al (b g el olg oo opl g0 s o i B S SleMb

2 ©Olg YA=YAS odgume 3 il o jieS olo pl )0 (peizmed (sl @oye o jio Slg YVF-FNO 0dgue jo 15T
2 piSTole ;3 Luglls lis el )d Conl jasuie S 1 a8 6565 len ol 0l <8l Lalb (il xpeyte
Loyd (i riped Ml oe Al LU @ g Lo YL L (g laciend 13 oo 5 Jled slacaend
0dgr alB il S o )d YOIYY jlade b moyeyio p lg YAY=YAY odgume jd ST ole jo )b 3l mje8

Cwl



VE20 o ) Bylawd )1 by liad Ll i iglol aloe A

51°4'0"E 51:12'0"E 512 20'0"E 51%28'0"E

z -
b 5
- -
£ 3
=z =
5 &
- 5
2 2

Lazad,

U R R R
- YT s =
E) - mils Gl slalie,| | 3
é [ esils lopps sagamas g

N 341427 - 3901119

0 390/119 - 408/589

[1408/589 - 426/219

14261219 - 4431010

C443/1010- 462/319
Z 4621319 - 491/702 ;
= L . 491/702 - 555/506 =
°£ 0255 10 15 20 °g

Kilometers
51°4'0"E 51:12'0"E 512 20°0"E 51°28'0"E

Js B9y b sVs2 Jls (als (b g 1 JSW

VoYY (Vo (Jls 29y b LAl (U g 2oy T Jgse
ol e Uil S Ol S

WAY O YEY e (W/m2) \

VOIVA AT (W/m2)

a/40 FYS-¥-A (W/m2)

YIYY FEY-FYs (W/m2)

VSIS0 FEY -¥SY (W/m2)

708 FU-FFY (W/m2)

/A ) —000 (W/m2)

<|v|o|w|1| =

P ole cpl jd GaB b mjer i (U g mdiadd ol (Ve ole 0 dad o Ll £ JSS GleMb
&yoyio p Slg YEI-TAe odgazee )0 il oy yieS olo (pl )0 (peomed Cuwl mye e Olg FAV-0OH 0dguxe
iz acioud 3 wolls liwead (0 cwl jasuie JSG 1 a8 465 b Ll odd cdlyy allB b
@IF Yoy (il piomen Wb palls (BB @jE Lo hl peglle i rd SThe 53 pogatar i e
sl 0dgy (Al il S aoy YE/FD Jlade b moyeyie p Sl FFY —FFY s3guze ;0 sV e olo jd alb b



Ao e Sy ) 5 ol S (Sl y53 (S (555 54 (el | 3] S Al 2310050 g Bl @ e (Slho

51°0"0"E 51°10'0"E 51°20'0"E 51°30'0"E
= =
& &
5] 5
E £
= =
& &
2 2
£ £

Lol

S5 de i o
= A A S =
e ] N e |
; T el liers slaliey, ;

I 2501969 - 288/462

[ 2881462 - 296/445

[1296/445 - 303/878

[1303/878 - 309/037

[0 3090037 -315/333
= B 3150333 - 320/865 =
= N 3201865 - 328/988 =
TP 0255 10 15 20 — &
2 i S

I [, | lOm £t TS
51°0"0"E 51*10'0"E 51°20'0"E 51°30'0"E

Jlw B9y b o993 Jo Al il w5 Y JSwo

VeVY (95 (Jl U9y b pals U js wo ) Y Jgaa
il e il S il S
Y YA+ =YA (W/m2) )
YAXY  YAS-YAA (W/m2)
YA/ Y.¥-vas (w/m2)
VAR YeasYey (W/m2)
Yo/£R 0 Yea-via (W/m2)
WA ¥Ye-T0 (W/m2)
YIvY TY. -¥YA (W/m2)

<|v|o| || =

O @9 Ol et 20l 1) (3268 BB g (bl Gl (895 ol 3 md e LIS Y JSS Cle ML

YA 035000 50 il oy yieS oo Cpl 3 peiored wCuwl mige yr jie Sy VYA =YYA 0dgaze )3 595 olo o 2l
plod )d oglls oyl el 45 Gl jasuie JS5 51 45 4565 len .l o bl > (el il mpeyie o clg YA
Loyd (e Oeonen Al (Al AU @i by Gl Gl et gz g Jled Sl el Gl jped glaciend
039 yalb il JS o yd YAIYY lade b mijpesio p lg YAA-YAS 0dg000 53 (8g5 olo o allb il mje8

Cal

& : )
Gy b JeoteCan) b Sho 4 avg b d gyl (lp il olesa oyl ool

Lg) 4.'>u—| .mbu.o )Ao'l:> 0)5 5 dj)jl yisy Ol)\;\fwl:w dbm.é.xé) )'l u_ﬁ; dJLa.’(él 9 ;la...>m G dl.muf}’gj
52! @le 5l dugy o oolatul g (655l B ume by sl sdnisn b alise sloygutS 3 1) g ol 4 4 g



VE20 o ) Bylawd )1 by liad Ll i iglol aloe M

2 5 Sl g Bl a5l Cand o oudoln] slaten 5 5l Adye S 0 g0 ML ¢ lud
@ b ABL Sl 1 U g slod (48 p)5 9 (hajsl 4 ey s jlazie @lie (55 A
el 2 933)90 (FgSume Bblio sl 31 4 sy B 5Pl fas yshaie (pen

195y sl g plie Loy 5 (WWAY) el ey calos 51 6o e golis b dalllas ) 5 ool gl
oy Sy il Slallas 5 Jluw w2a)s0l 5 5935l oxin (slaosls 5l a5 (V1Y) o) en 5 Siilige (VVAY)
ly auiaeS g cwlie )l e ye3iliomis Sla e 5 slojlgale pslad Sl eslitul )y cdllas wilazs S
pinn 9 oo Mgy (lpl ol J10y55 5 (225 Ss) & S e 3 )Sdas jl (siedygd U (oS
9 soeldl slaodls o Julow sl 93l stonin (slasby) 9 slojlgale pglai Sl gandygd (b Slalllas
olo & )3 gl (liwopred 5> gyt (B &5 CE)S aoml g oe Cule 3 les odlitel (025 (sla b,
5 lolsale yuslas sl odliul bl L 1) g00d )5 Sllggd clagsbo sl sl p5Y ity el B a5y
@ S e Nos Jlagdndygd G (1e3S lp 4iaeS 5 el )l plgisdr H9djlten s
slolgale pglai il (gundyss b Cllllae Cua (i 9d o ol Cnlplis -Conl Jl3)95 50 (225 o)
Pizles o3lil (025 Sla ey 9 (ol slaodly  (loj LS slaa 93]l ptonin Sl bg)

8 5 o
S by Slea il ousainlid 1505 byl ples Lite g Sl el si e (lgieds i pos
(ool gloojlo cpl Gnpin 5o 9 B Shy b c)cnlil 29800 03508 (corldl 018 pa (o3l (slaojlu ]
Syisdr je3jloionin s Jde 5 slojlgale pglar j oslitul 3yl (6551 & dtly slacsyaaby > o3bj b
Fepiegi cnl ploml caa sl 03g p31 Sl )3 (sidyps G (e (gl diaeS g el )l
s b odliiw! Jlw w2,s8l g TIRS ssizwuw g OLIL sdiomiw A Cawdd ojlaale Y+VY Jlo 4y bgspo yiglas
5 el ol )3 myeyio p Sy VAR (e 4 (03955 bsSage (b (i (0Le &5 a3 0 Gl Jol>
adlale ) Cpej oy allB U ke (0 Cglal Cunl 639y miyesie y Slg YIA e 4 o olo Hlade oy eSS
s Calig 5 el Lo Gilisen (glaole 55 3T Sl 3lass 5 audye L aygly Sslis J) 3U cadllan 390
Silggd syl sl ly oY Jowily (oypype Jlo 53 cadhate )3 (ghndyss (il & €8S
@reya y g Voo bl liol 5l eandyss (AU 4 o SWggd slashe il Ll 1) (oandyss
Slabingy 5 gl Gl 13 (sandygs (b & S w g Wi e il 1y ol g Byl ol
g Mdlbiee Db 1) gandyss Sllggs oyl (sl sl p3Y damsly (oppoyse Jlo 5 gl Gl o
Gloie 5 lolgle ol 31 odlizal Libia Ll |y (sjlops o L) 395 odlitul sly wi oYU sl
Suby) 4 S Gy 28l cshedygh G (a3 sl dnjanS g culie ()3l plgiear 935l onis
23kl Sl (025 lagby) g (el slaodly Sloj slablos glray (liie 39 00 Sl (lpls )b (255
S3dyg> By Mg ) (6180 ey S ealil (a0 )ed JE adllae (gly y9dil i slasg) 9 slolsale
g lapludl & il blod | (oolatdl sgu 2 0gMe oS 08l (5yglagm | g wgllae (slacs S ale s 51 (S Wlgee
5 Shedyss Cliges 3 Cypoh Sl e Ghdyt Bn My 0 IS Al blal e Cdd 5 Gyl
B 4 Lo &5 5y90)3 58 ol ] aples el 1y 298 Sl 3)90 (B Wlsn b bl S8 (clmolSg (sjllel



AV e Sy ) 5 ol S (Sl y53 (S (555 54 (el | 3] S Al 2310050 g Bl @ e (Slho

Gillely Gygods shudysd Gy Moy (gl lo s @ly 1> o)l eolaiBl an g aubl ASl o yiwd 4SS
21y oBaym cnl silulely Laulyd & (o013l & JSs 4 bl g Spgupe (B gy gy b 2y S5l ol g
B o )bl b (eal5,l 8 b ly S5 Mg 5y g Aoles silslely 1y Oi J.u]yL;o W (6,50 e b g &b ol (g9,
FolS G ang b e8] Ll og Jlo ¥ dgas 0 olasl sla Jlw o bg) cpl )0 ale o Sl kg0 4SS &

Al oy (o Oliasd b

b o
5 e ol 5 ol

AR5 )3 OB g e
3l e o e 9 S (oole )3 B

K8l dlai
)5 Wl ol Lz Labal )3 wblio SLaT g 48 35,5 0 pYe] ks

P gy

Higleiien (S13)38 5 ;S5 iy ()b Lo & gy ool plsl 3 &S LS den 5l (B sy

&be

Soslial b ple)Simes (s3] sl sl 3blie lulid (VF4F) o «sige S5pel2 g dloo gl gyl
Y=Y (BO)1D qskibie s il 5 Ll e ddlaie 0 bjleale  (claedl
https://doi.org/10.22111/gaij.2025.50139.3240

bl 2 SSa65 (laptuns sl (6551 oeb (2jy) (IYAD) oo Cangd S JI)) (il 5 pmndamo pio (L)
OOV (¥ SClogsf 5 (ol ol dlomo (om0l )53 welate) sty (55 58U

5 350l siomi 3l oalaiwl b sy (il (5591 3 ookl | iww 1Sl L(VFY) Los e eyl S il 0dljeme g wge ¢ absle
NP ()10 e bl ol dlre (Blogls glopd isdge adla) Jhw @S
https://doi.org/10.22059/jtcp.2023.352157.670367

16390 ddlllao) (508 ()l pli g 2l Elgel dlarly (65lg (VF41) dgme 3y 5 59 e S 148, by (S
https:/doi.org/10.22111/10.22111.2022.6923 N¥N=ANYY (SV) 1+ cdewsi g Ld/pix dloxo. (jlonl yous M

Joslinal b (pllie sblie mjsi )5 by (il @5yl ) ooliiel caslw (IWAR) s (oLl 5 Al Com (gohe
AS=2N (V)1 o ] Loy, o L5)ss . ATCGIS ¢l 5310 5

AFF-AYS (F)PF B 5 of (S dos wmall SO pd Jde oyl
il g (ooBly (555 5 s 20502 (ITRY) e €30 Ay (LS) 9 diome (g 8lj hms Sl (S (] lS 0313l
OF=YA (YY) IF o ldliis (lad . s pSiio oyl b 263590 anlllae GIS e 3 ol (6,5 L )] abail,

References

Abedini, M., & Mohammadzadeh Shishehgaran, M. (2023). Studying the possibility of using
solar radiation energy using remote sensing and SEBAL algorithm (Case study: Savojbolagh


https://doi.org/10.22111/gaij.2025.50139.3240
https://doi.org/10.22059/jtcp.2023.352157.670367
https://doi.org/10.22111/j10.22111.2022.6923

VE20 o ) Bylawd )1 by liad Ll i iglol aloe M

city). Town and Country Planning, 15(1), 147-163. hups:/doi.org/10.22059/jtcp.2023.352157.670367 [ In
Persian]

Abedini, M., & Mohammadzadeh Shishagran, M. (2024). Feasibility of using photovoltaic
systems in the installation of solar panels using remote sensing method and SEBAL
algorithm in the case area: Grami city. Geography and Human Relationships, 6(4), 252-
269. [In Persian]

Allen, R., Tasumi, M., Trezza, R., & Wim, B. (2002). SEBAL: Surface energy balance
algorithms for land, Version 1.0 (Funded by a NASA EOSDIS/Synergy grant from the
Raytheon Company through the Idaho Department of Water Resources, 370(1-4), 1-4).

Asghari Saraskanroud, S., & Faramarzi Ouri, B. (2025). Identification of promising areas for
geothermal energy using satellite data in Sahand region. Geography and Territorial Spatial
Arrangement, 15(55), 91-130. htips://doi.org/10.22111/gaij.2025.50139.3240 [In Persian]

Bulut, H., & Buyukalaca, O. (2007). Simple model for the generation of daily global solar-
radiation data in Turkey. Applied Energy, 84, 477-491.

Hong, S., Hendrickx, J., & Borchers, B. (2015). Down-scaling of SEBAL derived
evapotranspiration maps from MODIS (250m) to Landsat (30m) scale. International Journal
of Remote Sensing, 32(6), 6457-6477.

Maleki Rashti, R., Sobhani, B., & Moradi, M. (2022). Investigation of the relationship between
heat waves and urban heat islands (Case study: Ahvaz metropolis). Geography and
Development, 20(67), 121-141. ntps://doi.org/10.22111/10.22111.2022.6923 [In Persian]

Momeni, H., & Gholiyan, H. (2020). The policy of using solar radiation energy in the
distribution of geographical areas using ArcGIS applications. Geography and Human
Relationships, 3(2), 61-84. [In Persian]

Muzathik, A. M., Nik, W. B. W., Ibrahim, M. Z., Samo, K. B., Sopian, K., & Alghoul, M. A.
(2014). Daily global solar radiation estimate based on sunshine hours. International Journal
of Mechanical and Materials Engineering, 6, 75-80.

Rasti, S., Neysani Samani, N., & Nasiri, A. (2022). Modeling optimal location of solar panels
roofs of buildings using hierarchical fuzzy Delphi analysis and GIS (Tehran case
study). Geography and Human Relationships, 5(2), 50-65. [In Persian]

Rezaei Moghaddam, M. H., & Hatefi Ardekani, M. (2016). Assessment of energy supply for
photovoltaic systems based on solar energy analyst function (Area: Zanjan-Tabriz
highway). The Journal of Spatial Planning and Geomatics, 20(3), 131-155. [In Persian]

Sorapipatana, C., & Exell, R. H. B. (1989). Mesoscale mapping of daily insolation over
Southeast Asia from satellite data. Solar and Wind Technology, 6(1), 59-69.

Trnka, M., Zalud, Z., Eitzinger, J., & Dubrovsky, M. (2005). Global solar radiation in Central
European lowlands estimated by various empirical formulas. Agricultural and Forest
Meteorology, 131(1-2), 45-76. hups://doi.org/10.1016/j.agrformet.2005.05.002

Valizadeh Kamran, K., Jahanbakhsh, S., Zahedi, M., & Rezaei Banafshe Daragh, M. (2012).
Estimation of actual evapotranspiration and analysis of its relationship with land use in GIS
environment (Case study: Meshkinshahr County). Geographical Space, 12(37), 39-54. [In
Persian]

Zandi, R., Zaheri Abdevand, Z., & Emami, S. (2024). Evaluation of earth surface temperature
and its relationship with spectral indices (Case study: Khuzestan province). Geography and
Development, 22(76), 33-64. [In Persian]


https://doi.org/10.22059/jtcp.2023.352157.670367
https://doi.org/10.22111/gaij.2025.50139.3240
https://doi.org/10.22111/j10.22111.2022.6923
https://doi.org/10.1016/j.agrformet.2005.05.002

