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Figure 5- Topographic and atmospheric correction, A) initial image, B) corrected image.
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Table 1- Features of the satellite image used in this research.
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Date Acquired . Spetial
Sensor_Id Persian Gregorian Scene_Center_Time(UTC) Band Resolution(m)
OLI 1404/04/02 2021/06/23 07:25:43 1-7 30
TIRS 1404/04/02 2021/06/23 T 10-11 100
s (S 0l 30 192 Glod Hlol - Jgu
Table 2- Statistics of air temperature in Meshginshahr station.
Station Measurement Date Measurement Time(UTC) Air Tmepereture(C®) Humidity(%)
. 07 25.3
Meshkin Shahr 1400/04/02 08 246 21
S Gos ool Clo oo - ¥ Jous
Table 3- Soil temperature at different depths.
Time Measurement Depth Of Measurement(C°)
(UTC) Date 5 cm 10 cm 20 cm 30 cm 50 cm 100 cm
03:00 23.1 26.7 259 25.7 25.6 20.6
09:00 1400/04/02 25.7 26.1 243 242 24.2 214
15:00 28.6 28.2 26.2 25.7 25.7 21.7
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Tabled- Emissivity values of soil and vegetation for

bands 10 and 11.

Emissivity Band10 Bandl11

s 0.971 0.977

&v 0.987 0.989
LSE=g¢x(1-FVC)+eyxFVC )

2 Fractional Vegetation Cover (FVC)

Loo ul.o.b )\) ol.:...u W 4.1.......154.‘ AW U""’L' @Lo)f 6)).»‘
wdl b)) mhe gbgell o4 ainly ol
S8 508 i) saiomiw Slasiv g (Cugb, « S S e g
lpadlbios (Lask 550 zoadsb 5 aeb Gul @l (S
@‘“ ?)lse adgl JeS oyl 4 5L o sles (press
G TURU-N SON VUL G UUNPY (PR VN VU SUVON S g PV Loe))
PLS Gibyy hold alh peluly (goiefend (s
Al a3l Glae a4 Wil o el cpl el Yoals Jloy
8 eolaiwl 050 BLS idgy slajal)l plis (sl Cp
aSul @ axg b ioren (OYAY ()6 g ugp) 05
&5 JESlg e jo 1) Glodee ik ol ibg Lasls
S 5T asls S lareas ) o Glev oo 4ot 58 S o
Sobrino et al., ) 3,51 jlads 45 'y laws loo dcwle 4o
(2001
Loaslio ;0 50 ools Slawle 31,8 NDVI a5l
Wibeo Seslus oly e gl boasls Koo
ol bl gaielnS a6l (Kogan, 1993)
el 00 salawl dJa.:‘) )| NDVI
NDVI= NIR-RED m
" NIR+RED
30,8 WL RED g G035 0,8 yeole ail NIR alasl,y cpl jo
6‘;: as w‘ -\ 9 + O ua}[m U"‘ éo5.).>m J.».:L:Ge
.(Zhang et al., 2006) 545 oo
NDVI 55, wlwl o ‘54...0.1.....5 polio -F Jguo

Table 4- Emissivity values based on Ndvi value.

NDVI LSE
NDVI < -0.185 0.995
-0.185 <NDVI < 0.157 0.985
1.009 +0.047 x
0.157 <NDVI<0.727 In(NDV)
NDVI > 0.727 0.990

! Normalized Difference Vegetation Index(Ndvi)
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Table 6- Thermal constant For Landsat 8 Bands.

Constant Band 10 Band 11
K1 774.8853 480.8883
K2 1321.0789 1201.1442
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TableY- Atmospheric correction parameters of the

studied area.
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Figure 6- Earth surface temperature maps in the
study area, A)single channel algorithm, B)split
window algorithm.
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Figure7 - The final maps of the desired criteria for calculating the surface temperature of the earth in the single-
channel algorithm.
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Table 8- Comparison of the air temperature calculated from the image using the single-channel method with the
air temperature of the synoptic station and the soil depth temperature.

Title Mean(C°) Diference(C°)
Single Channel LST 44.04
15.21
)Eq.8(Air Temperature by Single Channel LST 28.83
3.53
Meshkin Shahr Synoptic Station Air Temperature 25.3
03:00
UTC 23.1 5.73
. 09:00
Soil Temperature at 5 cm Depth UTC 25.7 3.13
15:00
UTC 28.6 0.23
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Table 9- Comparison of the air temperature calculated from the image using the Split window method with the
synoptic station air temperature and soil depth temperature.

Title Mean(C°) Diference(C°)
Split Window LST 41.61
12.32
Air Temperature by Single Channel LST(Eq.9) 29.29
3.99
Meshkin Shahr Synoptic Station Air Temperature 25.3
03:00
UTC 23.1 6.19
. 09:00
Soil Temperature at 5 cm Depth UTC 25.7 3.59
15:00
UTC 28.6 0.69
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Figure 8- The final maps of the desired criteria for calculating the surface temperature in the Split Window

algorithm
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Figure 9- A)The surface temperature map and air temperature calculated from the single channel algorithm
image, B)The surface temperature map and air temperature calculated from the image of the split window
algorithm(Rahimian et al., 2017).
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Figure 10- Heat flows resulting from sebal algorithm, A) Net radiation (Rn), B) Absorbed solar radiation flux
(Rsolar), C)Ground heat Flux(G), D) Calculated surface Albedo map for the study area.

4 Blate Gloj e gl Ol Gl (g (T JS) i
3 s % Jalge il 4 55 aals @b S ey Ol
S 95 (551 e sy Sliais a5 &)l
Salite wizr el oS plaw 3555 Sl 5 oad Lis
S e00)F o0 e gl il o )0 a0l e 6
Lipgs aloyo o pshaie cal sl opd il ol s,
Slde (Jlw) (e gelaw 53 8550 03l el 1 oolical
S35 R s s gy iy s Sl
ond Ldo b Jlds 5 (G) o) 4 0d Cylas Lalls

23,5 dwloes (Rsolar) o lawss (0,9

Single Channel
LST(Celsius)

537400 |
[ la00-420 |
42.0 - 46.0
[ 46.0-48.0
[ 48.0-50.0
B 50.0-52.0
B 52.0-54.0
B 54.0-56.0 |
I 56.0-59.80 |1

ISIR0N

i

\YY

o5 3 5551 Weis Gl 3l
Oyge S Al 5o 93 50 i hagh (nl 5o s3liin b,
o o 5l (ol arlone (gl Jgl al> o o sl a8 5
L abaw slos pgad g ool colaiwl A covadd 5l > Wil 5l
Lod dslora o o5l g0 5l oolanul b conds ail,f Luslg ) 4y o5
9 SYL les a5 abls 5,95 Lbd 5l 00,8 ode
a0 Wb sl ragy (ol (o) adls g STa>
w295 99 5o lawg 5 (OYAY (s yan> 5 alol ol 5 il
bl Jloalas ablise olge 4 aiod olulis (5o

wd S Sl yo 9yl ssz (2ly ol jo b Sy mlie

Split Window
LST(Celsius)
4.71 - 40.0

[ 140.0-420 i

[ 42.0-440 |
Il 44.0-46.0 |2
[ 46.0-48.0 |

B 48.0 - 50.0
B s0.0-520 |
B 52.0-54.0
B 54.0-57.78

3$22U0N

380N

o



VFoF lawsl o) oylods cpo Jlw (55919559 )0
Hydrogeology, Volume 10, No. 1, 2025

A

B

0y i o3l gy (B (il ST v 5951 o9y (A camllan o g0 addaio jo ol ) (lw 4z j0 Fr (GYL slos addi -1 &
32
Figure 11- Temperature map above 40°C in the study area, A)single channel algorithm, B)split window algorithm.
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Figure 12- Thermal anomaly map and geothermal energy prone areas, A)Combination of SC™2"4S method with
thermal flows of Sabal algorithm, B)Combination of Split Window method with thermal flows of Sabal algorithm.
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