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Fig. 1. The position of the study area, land use
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Fig. 3. Distribution of image pixels in temperature / vegetation scatter plot
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Table 2. Parameters a (coefficient), b (line slope) and Ts min (minimum temperature), for bad TVDI using the first

(ﬁj) Lf:-’) ‘)‘ oslazn! LsTVDl QJ)}T Cwd LY Lg\J.f L(LAJ Js‘b)Ts min 9 (b}u:.&) b c(u.»_fﬂ) a LQLAJIA‘J\{ ‘“J)b

method
Tsmin b s 4 Ts max Lis 4J RZ s, el Jl
0 Tgmax = —15.806 + 24.014(NDVI) 0.80 25 10 1388
1 Tgmax = —27.965 + 26.974(NDVI) 0.82 26 11 1388
8 Tgmax = —12.646 + 31.294(NDVI) 0.75 24 12 1388
12 Tgmax = —12.17 + 32.464(NDVI) 0.88 26 1 1389
23 Tgmax = —14.351 + 48.056(NDVI) 0.87 25 2 1389
31 Tgmax = —10.957 + 24.014(NDVI) 0.70 25 3 1389
36 Tgmax = —15.111 + 51.066(NDVI) 0.90 24 4 1389
36 Tgmax = —17.66 + 24.014(NDVI) 0.92 24 5 1389
33 Tsmax = —21.41 + 50.034(NDVI) 0.95 24 6 1389
20 Tgmax = —14.707 + 36.753(NDVI) 0.88 23 7 1389
13 Tgmax = —25.141 + 31.035(NDVI) 0.97 24 8 1389
3 Tsmax = —28.648 + 20.768(NDVI) 0.83 24 9 1389
Tsmin b e 4 Ts max e 4 R? ey ole Ju
0 Tgmax = —20.172 + 26.985(NDVI) 0.72 25 10 1392
1 Tgmax = —19.172 + 27.985(NDVI) 0.88 26 11 1392
8 Tsmax = —21.172 + 29.985(NDVI) 0.90 24 12 1392
17 Tsmax = —18.73 + 37.961(NDVI) 0.93 26 1 1393
25 Tsmax = —16.526 + 47.224(NDVI) 0.98 25 2 1393
34 Tsmax = —12.552 + 49.852(NDVI) 0.85 25 3 1393
34 Tsmax = —22.133 + 50.04(NDVI) 0.79 24 4 1393
37 Tsmax = —20.561 + 53.159(NDVI) 0.92 24 5 1393
25 Tgmax = —38.324 + 18.294(NDVI) 0.90 24 6 1393
21 Tgmax = —17.333 + 35.503(NDVI) 0.94 23 7 1393
6 Tsmax = —7.392 + 18.552(NDVI) 0.80 24 8 1393
1 Tgmax = —7.583 + 14.647(NDVI) 0.83 24 9 1393
Tsmin b« 4 Ts max s 4J R s, b Ju
0 Tgmax = —12.903 + 8.293(NDVI) 0.87 25 10 1396
1 Tgmax = —10.526 + 18.053(NDVI) 0.89 26 11 1396
15 Tgmax = —9.842 + 33.925(NDVI) 0.93 24 12 1396
21 Tgmax = —16.318 + 38.044(NDVI) 0.82 26 1 1397
21 Tgmax = —8.621 + 50.785(NDVI) 0.79 25 2 1397
35 Tgmax = —28.565 + 24.014(NDVI) 0.97 25 3 1397
35 Tgmax = —15.111 + 57.339(NDVI) 0.90 24 4 1397
34 Tgmax = —21.303 + 49.982(NDVI) 0.88 24 5 1397
28 Temax = —23.986 + 45.862(NDVI)  0.88 24 6 1397
20 Tgmax = —24.078 + 38.913(NDVI) 0.96 23 7 1397
3 Tsmax = —12.637 + 18.869(NDVI) 0.91 24 8 1397
1 Tgmax = —14.815 + 14.37(NDVI) 0.90 24 9 1397

Table 3. Parameters a (coefficient), b (line slope) and Ts min (minimum temperature), to obtain TVDI using the

second method

Ts Min o b e 4 R2 Ts max ¢Kes 4 RZ e sk Jl
Tgmin = 14.415 + 2.951(NDVI) 0.95 Tsmax = —14.351 + 48.056(NDVI) 083 25 2 1389
Tsmin = 34.283 + 9.230(NDVI) 0.93 Tsmax = —17.66 + 24.014(NDVI) 090 24 5 1389
Tgmin = 21.413 + 8.596(NDVI) 0.91 Tsmax = —16.526 + 47.224(NDVI) 088 25 2 1393
Tgmin = 34.138 + 5.758(NDVI) 0.88 Tsmax = —20.561 + 53.159(NDVI) 095 24 5 1393
Tgmin = 16.332 + 14.694(NDVI) 0.80 Tsmax = —8.621 + 50.785(NDVI) 084 25 2 1397
Tgmin = 31.931 + 6.896(NDVI) 0.84 Tgmax = —21.303 + 49.982(NDVI) 092 24 5 1397
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Fig. 5. Scattering between vegetation index (NDV1) and ground surface temperature (TS) for images in the period
from January 1, 2010 to December 31, 2010 (first method)
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Fig. 5. Scattering between vegetation index (NDVI) and ground surface temperature (TS) for images in the period
from January 1, 2014 to December 31, 2014 (first method)
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Fig. 5. Scattering between vegetation index (NDVI) and ground surface temperature (TS) for images in the period
from January 1, 2018 to December 31, 2018 (first method)
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Fig. 8. Dispersion between vegetation index (NDVI) and ground surface temperature (TS) for images in the first
to third time period (second method)
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Fig. 9. Spatial distribution of temperature, temperature index and vegetation index (TVDI) for the first time period.
Bold red areas correspond to cloudy areas (first method)
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Fig. 10. Spatial distribution of temperature and vegetation drought index (TVDI) For the second time period.
Colorful red areas correspond to cloud-covered areas (first method)
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Fig. 11. Spatial distribution of temperature and vegetation drought index (TVDI) For the third time period.
Colorful red areas correspond to cloud-covered areas (first method)

oy


http://www.SId.ir

Vel (Ul osled /0m35l 55 o) ab s 53 Ll r SAMBI Gl 5 53 31 Ghomiw

5 b palS ey e gles 5 lBl alS Rds
o3l dbo & S usbs 2t ld Ol Rl 31 ol alies
b Ol e ol 53 e el 802 g3 63k 5 U
adllaesygo s cladle 3 Ll (a0 /A U= b alS

o] 034 VG

£33 Fas 4 ek, 03,50 Coms & =k
Sleslizal b s 6 sl 63k 51 TVDI Lasls gl
el ol Ry A ) &S s 0L e )

Lledd s 5 03 ey s ol S8 Sl @l
5 il ol Ol e s 83 55 VL s &S sbolen

S R 93 ol S3a bl pees el s g e
(“‘j \Y L5LAJ§.:) DJJ a:\) u‘:"'lL“

WAL St sl YO

WAY Ctgs )l YO

slacgs N p o3k TVDIl b, jexls sladis

5 s e slos sl 51 aS YAV alas Ve b AYA
4 das o OLAS (s e alesay ALS g el
JS8) el asiie 5 dslebe 5l a8 boles Jle ol o
035 503 dle 55 3l i Sl b, axls Olhe (O
i 53 Wole 5l a5 5035 ) B0 OF Ol e 5 ol
Sonpa b, satls Ol andlaes ) ge dilaie glacans
o by Sogk) e te dle cpl by il el )
sk s agls S5 slesls e s OF S 5 sleciigus )|
<, s Jle el dsb s cusby Slas cl aseine
334 S YOA Jle s ool g OF Sldie o 1S
wils jia by parld Olpe adllaessse S b
S s Seloobs Gk ol el e (N JS) el

VAR 55 40 YF

WAY gy o3 YF

A ek bl b &5, 58 bl o33 5 il 63l TVDD) (alE 2bs 5 les (Sis e ls JSG mjs VY IS

((}bufu))):)\: Casllas

Fig. 12. Spatial distribution of temperature and vegetation drought index (TVDI) The first and second intervals.
High red areas correspond to cloud-covered areas (second method)
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Fig. 13. Spatial distribution of temperature and vegetation drought index (TVDI) Third interval. High red areas
correspond to cloud-covered areas (second method)
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Fig. 18. Regression equation month of September 2010
the second method
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Fig. 23. Regression equation month of May 2018 the first Fig. 24. Regression equation month of May 2018 the
method second method
Jsl sy oley s a5 \WAY Jlo g S5 dlasl, Y0 IS 093 o oles s st WAY Jlo g a5 ol YF S
Fig. 25. Regression equation month of September 2018  Fig. 26. Regression equation month of September 2018 the
the first method second method

ov


http://www.SId.ir

Ve le (Ul esles /oms5les Jl) (b glie 53 (b1 SUeSb Gl 5 555 31 o

AR\ VARVA R O CER LA TR RVAR RSP RS B o
EU Sl s s sl s (YOENYRY B Yeg/eN/en)
SR ERVVERVIRD IR S \7ARVAR '@)U (VAL S R VARVARI
ol odplil Al A oy53 S s IS s 5 (TOANY/TY
Oigy Ol Dl Wl 5L 5 Sl 4 s L
eoles Sl Ol g5 s oS el JSE w4 b 5 Les (alS
oslital b «mudls wilaie o3 1y sk, 5 LS R Ll ol
Glaad 335 Sl LSas ol by 3Ll st
AL S s (SASLy g sk 5 S
sy el >)ﬂﬁ Jbe 5l sdal e @Lu W (._Aljs
a 5B Jhe cpl S ol DL Sl ps S L;»Ja,ﬂ
L olar s laag 5o S Cosb) i 35505
S 35 O 5 S sdalimsy mld 5 ol Jp3 6 23
035 /A G+ OF ushy asls Olee sl Jlo3 3L 2
o2 Ls Olgee sls 0 5 Clgun)l slacks 5 fiomen ]
dsl oles o3l soele 5o nl 53 5 cday o) Ol &0 5b)
Sl sk e oo ol andls s gy (SAOL Ol o VL
Jlo 53 5 S WWAY alagga 1o 6 ATAY slegsa V) 5l g5
5o gl Gl sl a4 arg b oadlaes e Koo
s sby parls sleats 5 S fiy jesls
) dle cpl 53 55 oS (SAL Ol 5 ool 03y 52
U o by Ol oo o 3k 53 S e 436 1, il
53 1 a8 (/Y) Jol Gles o3l b 4 e 5 025 0
Il 55 das e OLS sls 5 5 Codigusl comins b slaske
BB s LS ppe Gl ol a addlaes,pe 5T
Glaske 53V B o/ e OF Ol susby el gladls
Olgme b 5 o g ols 2 5 Cllgunyl (o5 (o 82
) dslh Sles osb dle s ol b, atla 158
el S s s e 0L ((/8) s Sl el 4 e
Sl sl 5 Sosbe pam Gl ol & ol O 5 S
5 5 (TVDD) b,y jasli & s JSis o
eslitwls e 2oy B9 oy ol 03y wlale QS/JJ)L.

Gei ol 53 JS b a8 Il s a8 ol OF 5 S1-

L);‘}) U 32 “:"'93 Q‘Jo_y‘ )‘ aJAT&:AwJM. c;Lu @ 4;-}: L,

JJ°JL"’JSJAJJ:'@.J)‘J:JJC'-;"*SW)@@Q;"\Q
MA})”;L°L‘¥""‘:‘€“:’.>)‘)3\VQVJL~)Jw‘rj.)uj}))‘
32 oy 4 S L izen RP=4/Y Ol Jol s,

el 035 RPZ0/8Y Ol 5o

Caliies bl 43 R ¥ J g
Table 3. R? at different intervals

p33 G RE Oz Uyl 2, R Ol oo Ju
VA /) Cligmasl VAR
¥i% Y SR \¥AQ
/g A Clenal ARy
/81 .04 SR \vay
/8 Ay RS | i\
Yig} yat% BTIgTS AR\%
S 7S wom

Slpd ele glad 3 &S ol ol Ol St b,

Slp b S Cosby syl (YE) 3l s St
St Cusb, ol e Sbsol sl o o e
S S Sl Sk G s e St e
2o A el @55 O Gl bl s e
3l il 5 U581 S e sladnl b
3 S sbesls Gl gla by, 5l eslil glacys g
(A S el Sasly sl 5 Sl
b s S laad s (S Cusb e shies,
ol dsle camis uf.xSlf Sl 53 Syl
5 S gl 4 oSy Aol @ g Lo b ol
Sl S sl Sl el bl ) s sl b e
Ol MODIS iz alS by jastls 5 o slos
ol oS el g ke S Pl s glaad W
BOYAMA Y )l 5 sl Sl 3k e 534S anllias

SIPECEARVAR /AN BN CARVERVER DI A P VARVA RSO

OA


http://www.SId.ir

o L (TVDI) Sb b sy Gt gl sl

10.

11.

12.

13.

14.

04

Carlson TN, Gillies RR, Perry EM. 1994. A
method to make use of thermal infrared
temperature and NDVI measurements to infer
surface soil water content and fractional vegetation
cover. Remote Sensing Reviews, 9(1-2): 161-173.
doi:https://doi.org/10.1080/02757259409532220.
Dashtaki Victim N, Homayi M. 2013. Estimation
of soil moisture curve using transfer functions.
Journal of Agricultural Sciences, 10(4): 157-166.
(In Persian).

Farrokhian Firoozi A, Homayi M. 2005. Establish
a point transfer function to estimate the moisture
curve of gypsum soils. Journal of Agricultural
Engineering Research, 6(24): 129-142. (In
Persian).

Gao Z, Gao W, Chang N-B. 2011. Integrating
temperature vegetation dryness index (TVDI) and
regional water stress index (RWSI) for drought
assessment with the aid of LANDSAT TM/ETM+
images. International Journal of Applied Earth
Observation and Geoinformation, 13(3): 495-503.
doi:https://doi.org/10.1016/j.jag.2010.10.005.
Homaee M, Firouzi AF. 2008. Deriving point and
parametric  pedotransfer functions of some
gypsiferous soils. Soil Research, 46(3): 219-227.
Khodaverdiloo H, Homaee M, Martinus T,
Dashtaki SG. 2011. Deriving and validating
pedotransfer functions for some calcareous soils.
Journal  of  Hydrology, 399(1): 93-99.
doi:https://doi.org/10.1016/j.jhydrol.2010.12.040.
Koster RD, Dirmeyer PA, Guo Z, Bonan G, Chan
E, Cox P, Gordon C, Kanae S, Kowalczyk E,
Lawrence D. 2004. Regions of strong coupling
between soil moisture and precipitation. Science,
305(5687): 1138-1140.
doi:https://doi.org/10.1126/science.1100217.

Lunt I, Hubbard S, Rubin Y. 2005. Soil moisture
content estimation using ground-penetrating radar
reflection data. Journal of Hydrology, 307(1): 254-
269.
doi:https://doi.org/10.1016/j.jhydrol.2004.10.014.
Maduako IN, Ndukwu RI, Ifeanyichukwu C,
Igbokwe O. 2017. Multi-Index Soil Moisture
Estimation from Satellite Earth Observations:
Comparative Evaluation of the Topographic
Wetness Index (TWI), the Temperature VVegetation
Dryness Index (TVDI) and the Improved TVDI
(iTVDI). Journal of the Indian Society of Remote
Sensing, 45(4): 631-642.
doi:https://doi.org/10.1007/s12524-016-0635-9.
Mekonnen DF. 2009. Satellite remote sensing for
soil moisture estimation: Gumara catchment,
Ethiopia. Thesis of Geo-information Science and
Earth Observation, Specialisation: (Integrated
Watershed Modelling and Management). WREM
Department of ITC, Enschede, the Netherlands.
120 p. In. ITC.

2l S35 b s 4 Sl ealitals g
o ool oy NG ds sns glaesls 4y o
oo hars boeley g gd s slcdgns)l Jol Sl oSl
LR? Olsme b et 53 sl RPZ0/Y 5 4/0V Ol Jf
23 pss ray S elaal o s laesly a4 ax g
ol o3y REZA/EY 5 /8 olay g gl 5 sleciigns)l
S eslizal b RP=0AT Ol pge Slos o3k 53 pomes
Olee dl (e 3 el 035 sl )l 5 Jsl s,
5> el 33 gy 3l eslizal bslacigns )l 5o R*=./¢)
LS b Cusby cosp e 02 eddipldl Oliies
OSar 5 Sy b G 4 OlS e (e gy Sl enlinl
ol 5l eslial U s opl s Lol S 6Ll (YY)

B LR o) \) )L:jnﬂ CJY}&U Jﬁ)}" aaloo 03 e
&l TVDL jmll o g Of 5l (Sl ol mlbs sls,l 3
Sbws U Ol s 5 Susb) Ol ool
sl oy Gats opl 03 IS (6,8 amis ol slazel LG

.d,w:ljjézésrj: J'LJ)AJ.MV.AJS;:LNVA

References

1. Alkhaier F, Su Z, Flerchinger G. 2012.
Reconnoitering the effect of shallow groundwater
on land surface temperature and surface energy
balance using MODIS and SEBS. Hydrology and
Earth System Sciences, 16(7): 1833-1844.
doi:https://doi.org/10.5194/hess-16-1833-2012.

2. Babaeian E, Homayi M, Nowruz A. 2013.
Deriving and validating point spectrotransfer
functions in VIS-NIR-SWIR range to estimate soil
water retention. Journal of Water and Soil
Resources Conservation, 2(3): 27-41. (In Persian).

3. Baghdadi N, Aubert M, Cerdan O, Franchistéguy
L, Viel C, Eric M, Zribi M, Desprats JF. 2007.
Operational mapping of soil moisture using
synthetic aperture radar data: application to the
Touch basin (France). Sensors, 7(10): 2458-2483.
doi:https://doi.org/10.3390/s7102458.

4. Carlson NT, Capehart JW, Gillies RR. 1995. A
new look at the simplified method for remote
sensing of daily evapotranspiration. Remote
Sensing of Environment, 54(2): 161-167.
doi:https://doi.org/10.1016/0034-4257(95)00139-
R.


http://www.SId.ir

15.

16.

17.

18.

19.

20.

21.

Ve le (Ul esles /oms5les Jl) (b glie 53 (b1 SUeSb Gl 5 555 31 o

Navabian M, Liagat A, Homayi M. 2003.
Estimation of saturated blue conductivity using
transfer  functions. Journal of Agricultural
Engineering Research, 16: 1-12. (In Persian).
Njoku EG, Jackson TJ, Lakshmi V, Chan TK,
Nghiem SV. 2003. Soil moisture retrieval from
AMSR-E. IEEE transactions on Geoscience and
Remote Sensing, 41(2): 215-229.
doi:https://doi.org/10.1109/TGRS.2002.808243.
Patel N, Anapashsha R, Kumar S, Saha S,
Dadhwal V. 2009. Assessing potential of MODIS
derived temperature/vegetation condition index
(TVDI) to infer soil moisture status. International
Journal of Remote Sensing, 30(1): 23-39.
doi:https://doi.org/10.1080/01431160802108497.
Richards L. 1949. Methods of measuring soil
moisture tension. Soil science, 68(1): 95.

Sandholt I, Rasmussen K, Andersen J. 2002. A
simple interpretation of  the  surface
temperature/vegetation index space for assessment
of surface moisture status. Remote Sensing of
Environment, 79(2): 213-224.
doi:https://doi.org/10.1016/S0034-4257(01)00274-
7.

Schirmbeck LW, Fontana DC, Schirmbeck J.
2018. Two approaches to calculate TVDI in humid
subtropical climate of southern Brazil. Scientia
Agricola, 75(2): 111-120.
doi:https://doi.org/10.1590/1678-992x-2016-0315
Wang C, Chen J, Chen X, Chen J. 2019.
Identification of concealed faults in a grassland

22.

23.

24.

25.

26.

area in Inner Mongolia, China, using the
temperature vegetation dryness index. Journal of
Earth Science, 30(4): 853-860.

doi:https://doi.org/10.1007/s12583-017-0980-9.
Wang C, Qi S, Niu Z, Wang J. 2004. Evaluating
soil moisture status in China using the
temperature-vegetation dryness index (TVDI).
Canadian Journal of Remote Sensing, 30(5): 671-
679. doi:https://doi.org/10.5589/m04-029.

Wang L, Qu JJ. 2009. Satellite remote sensing
applications for surface soil moisture monitoring:
A review. Frontiers of Earth Science in China,
3(2): 237-247. doi:https://doi.org/10.1007/s11707-
009-0023-7.

Weidong L, Baret F, Xingfa G, Qingxi T, Lanfen
Z, Bing Z. 2002. Relating soil surface moisture to
reflectance. Remote Sensing of Environment,
81(2): 238-246. doi:https://doi.org/10.1016/S0034-
4257(01)00347-9.

Western AW, Grayson RB. 1998. The Tarrawarra
data set: Soil moisture patterns, soil characteristics,
and hydrological flux measurements. Water
Resources  Research,  34(10):  2765-2768.
doi:https://doi.org/10.1029/98WR01833.

Zhang D, Tang R, Zhao W, Tang B, Wu H, Shao
K, Li Z-L. 2014. Surface soil water content
estimation from thermal remote sensing based on
the temporal variation of land surface temperature.
Remote Sensing, 6(4): 3170-3187.
doi:https://doi.org/10.3390/rs6043170.


http://www.SId.ir

RS & GIS for Natural Resources
(Vol. 12/ Issue 1) Spring 2021

Indexed by ISC, SID, Magiran, Noormags, Civilica, Google Scholar

journal homepage : www.girs.iaubushehr.ac.ir

Extraction of soil moisture index (TVDI) using a scatter
diagram temperature / vegetation and MODIS images

Salah Shahmordadi, Hamid Reza Ghafarian Malmiri, Mohammad Amini

Received: 18 October 2020 / Accepted: 16 December 2020
Available online 1 March 2021

Abstract

Background and Objective Soil moisture is an
important parameter in controlling many processes of
the climate system, one of the basic parameters of the
environment and its direct impact on the plant, animal
and microorganisms, its importance in the global cycle
of water, energy and carbon, the energy exchange
between air and soil is known for its natural water
cycle (especially in the distribution of rain between
surface runoff and infiltration) and the management of
water and soil resources. Soil moisture plays an
important role in the interactive processes between the
atmosphere and the earth and global climate change.
Triangular and trapezoidal methods combining
thermal and visible data are the most commonly used
methods for determining the amount of soil surface
moisture.
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The aim of this study is to estimate the surface
moisture of the soil (TVDI), by the triangular method
in the south of West Azerbaijan province using land
temperature index (LST) and vegetation index
(NDVI), during 2010, 2014 and 2018.

Materials and Methods The present study using
MODIS timing series images, NDVI index and LST
index, to estimate the surface moisture index
(Temperature—Vegetation Dryness Index, TVDI), in
three time periods including; the first time period from
1 January 2010 to 30 December 2010 and the second
period is from 1 January 2014 to 30 December 2014
and the third period is from 1 January 2018 to 30
December 2018. During each period, 12 images were
used on the 15th day of each month. Also, surface
moisture was estimated by two methods, one was to
establish a high regression relationship and remove the
minimum temperature, and the second method was to
establish a high and low regression relationship of the
pixels. To evaluate the accuracy of these two methods,
a regression correlation between the results of these
methods with the soil surface moisture content of the
Agricultural Jihad (30 points) at a depth of 5 to 15 cm
was used.
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The reason for choosing these three years is due to the
difference in high rainfall in some months of the
studied years. This study was conducted in the south
of the province of West Azerbaijan, which is part of
the western region of Iran.

Results and Discussion The evaporative triangle
diagram consisting of the vegetation index and the
surface temperature of the earth in 2010 from January
to December month has seen many temperature
changes. These same changes in the Earth's surface
temperature have caused that the graphs have many
changes. During the 2010 year, according to the chart,
the maximum temperature was August and the
minimum was January, and the maximum vegetation
was May and the minimum was December. In 2014,
the maximum temperature in August and the
minimum in January and the maximum vegetation in
May and the minimum in January and also this year
were relatively warmer and drier than in 2010. The
evaporative triangle chart in 2018 is rainier than the
other two years studied, and the amount of vegetation
and according to the graphs in this year, the maximum
temperature in July and the minimum is January and
the maximum vegetation is May and the minimum in
January. The surface moisture level of the soil in 2010
for the western region of Iran, which is the maximum
moisture level in May and the minimum in August. In
most of the 2010 moisture index maps, the maximum
humidity in the west and the lowest in the South of
this region. The results of the moisture index maps in
2014 this year have been relatively drier than in other
years studied. In 2014 has little rainfall and
vegetation. Humidity changes this year are lower than
in 2010. The maximum and minimum humidity in
2014 was between 0 and 0.6. The maximum humidity
is June and the minimum is August. The TVDI
moisture index maps for 2018 have had more moisture
indicators this year than in the other two years. In
2018, heavy rains caused the vegetation to increase
and the ground temperature to decrease, and this has

led to an increase in the moisture index compared to
2010 and 2014. In 2018, the vegetation reached 0.89.
But in other years it has been studied up to 0.7. This
year, the high humidity is in May and the lowest in
August. The maximum humidity during this year is in
the west and the lower is in the south. The results of
the TVDI index for 2010, 2014 and 2018, using the
second method, the general results of this method are
similar to the first method. Based on the results
obtained from the accuracy of both methods, we
conclude that the accuracy of the first method is better
and generally simpler than the second method. In
2018, in May, according to the first method, the
amount of R? = 0.67, and also according to the second
method, the amount of R?=0.41.

Conclusion Estimation of surface soil moisture is
essential for the optimal management of water and soil
resources. Surface soil moisture is an important
variable in the water cycle of nature, which plays an
important role in the global balance of water and
energy through its impact on hydrological, ecological
and meteorological processes. Examination of the two
methods used indicates that the first method, which
was also used in this research in general, has higher
accuracy than the terrestrial fields due to the results of
image accuracy. In 2010, the months of May and
August, according to the first method are R* = 0.61
and 0.57. In 2010, the amount of R* according to
terrestrial data and the use of the second method in
May and August are R> = 0.43 and 0.47. Also, in
2018, the value of R using the first method in May is
0.66. In 2018, the value of R using the second method
in May is 0.41. The results of the soil surface moisture
index, in this study, showed that this model is able to
estimate the amount of soil moisture in large
geographical areas with acceptable accuracy.

Keywords: Remote sensing, Soil surface moisture,
Land surface temperature (LST), Normalized
difference vegetation index (NDVI), West of Iran
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