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Figure 1. Geographical location and land use of study area.



oiSon 5 jisis sl

Goledle A3l o W pite (ol axy3) Jolize
«J! C@ 03 g <=l>_;,\ CK 9353 ole ey a
Wlol ddbo 0050 sk & Ses aly ml 5 bl
3500 K e Jos s 0 S L
Al Elohe e s Y Sy b &S
5 oS B0 SLls S Slal mls s o8 s s
L s Joe (Sl e 0 582 58) B30 (2559
bl slisl 4 G me e li bl
() LS o G 5 el GOV il as
688 Cl 5l 2555 5l ke GOV ot s
s 5 1 dde Sty S s kiledl sllax LS
Jibe G ane 5 sk a0 Ragsy onl 5o 0,8
ailia 53 (S Ll 5l 6563 S8l p &S g
L MARS 25, b sladde sl ails Sldlas
s s S el oledae 5o Joline Sleks
Sl (Jyl <=l§ sl mb sl Ll oleks
Al g Jie glayite G Jlie DI 4z
g ol Jde S te 3 ol ol 4
b Sl oSKbe der jarls §loesliad L
L lassls Aoy ¥0) s S ol (RMSE)
ol 53 o8 338 o DBl el sl Sl

(el Slkes (pl 55 s
A slpatls Al iy glpasls
Gl Lol alul S des b, oM
Sl bt b LUl gar 5L 5 ol iy 20 oo
Cwd A o gkl S azengs @ (Soil line)
bl ol 55 o8 Tond 5 e glaasls Ul

3- Generalized Cross Validation (GCV)
4- Root mean square error
5- Ratio-based indices

yeo

Sl BLil s S bl ko sy s
Stan 5 AL iy lajar i 5 Laalasls
RN I PO SR W PR P
(MARS) _jle b, s eslizal (MARS)
S Wb Sl giledls SIS S
SO ol ol sl anw s (VAQY) oy 6 Lo S
5 pBwplS st e S 5l arens 5 O U150
QOY) Cdls S S5 S50 iy 3l Al
by b jeine e Rt 08 Bl ST
() G5 Slakso)ly 51 aspeme
s ol w AS e iledde il glacus
sl 4 L ol slaan glas gy,
o phBl ol a5 US s eSS S
CaSs BB S Ll el b S 2
B 4l w5 b mls ol 5 08 1 Lol o
ol wly b 5l MARS 25, () 48
LS (oo olital Vel il 4 p s ge ST o
Max(0, X — ) &jsot gud piie » Glp oS
tdaly, opl 53 . sd o i o max(0,t —x) L
oduall 0 S 45 Sl X ol it Sldalise 5l S
Sl 25 Doz a ool Jde IS JS 555

() alal)

y= f(X) = B" + ZM:l Bmhm(x) M)

ol (Sae Sl &b S hy () Ol s e
Crodel by Gl et fb S
Sl Kl ail el B ol ki Lo

1- Multivariate Adaptive Regression Splines
(MARS)
2- Basic Function



AR (1) ko (YY) dlr SB g OF Cllis gla yingsy & puid

ol odd S5 OT sl 5 g d
A Gy sl ol 5l s () i)
OF €yai &5 s losle Sl lad g0 3 sl
>l H e Js dses DVI 5 VIN RVI

shls Lsailgiams 520 o8 Glaerls
Ol alaz OF 518 dily o (Slodmy slad 503
S Olssa SAVI Laxls 5, oU 1, MSAVI
oskea 8wl NDVI axls 51 asdlsl
A iy S Gl s S Jldy, e
e 8Ll 338 o ealiiul (Al oS
A iy Ldikis gl 5L Sl kg,
i e LS i WL adkee gl s ) B OVL
bz AlS iig ghls a5 AS s

vl

oS i 4 T oS oy ot 5 S s
dox O 51 6wl @Sosll 1) s e
CRVD alS iy cond patli 4 OS5
(NDVD) _alS iy Jols enddle s jasls
(SAVD) alS nis eddpdlol Skt axls
10 5 8) 5400 0 L
Lol 3 o5 dites “alaze (slajantls 55 wis
Sl Lot U lsn AL iy e oa bles
(Pixel) FSs 3500 bl 5 s (Soil line)
L (A 5 Y8) ula o g,Sesll 1, S L
3 S Sl e et daly Ol oole S
2 S Cal any S L Sosp e 0 50k
2l e 2SSy gt Cio s
Slaolsl daly, Sl ardler Ll s
i oA bl Rln o Ssp e B0sske
S A Al il b ool daly s S
e et el S 5S35 500 ot 1
b Sy o sde alols bl alS gla et
Lolaze glajarli dax 5l sy dalys Sl b
5 PVD) Al iy tebae sbajaxls 015
gl sn ol L, (DVD) alS sy ol
sl eon e P Sy sl
53 &S &8 Ol Lo &1 Y sl 55 iash
u,a;.-l.: VO sl el ok oals QLIS Y Jg
YVI TVI VIN RVI [l _alS _iis
PVI NDVI NDI RI NDGI DVI SBL
&S a3l s MSAVI ; ARVI [TSAVI SAVI

1- Ratio vegetation index

2- Normalized difference vegetation index
3- Soil adjusted vegetation index

4- Perpendicular indices

5- Differenced vegetation index



oiSon 5 jisis sl

andlae a._ﬂ o ealauls ) g0 QAL_S/ e 93 6L&da$u “ bﬁf Sl -\ JJJ?

Table 1. Information of vegetation indices utilized in the study.

J s

Index/ ,a>Ls Formula/J e ,5 Reference/ s
Abbreviation
. . R .
Ratio Vegetation Index RVI NIR (YOI NAVY a5 O g oy
, NIR A
Vegetation Index Number VIN e (YOI NAVY a5 O g oy
Transforrrlls((iie\:egetatlon VI NDVI+ 05 (YA) VaVE (O, an 5 5,
. (-0.899MSS40.428MSS50.076MSS6- QDAY ey 5 SIS
Yellow Vegetation Index YVI 0.041MSS7) oy D
Soil Background Line SBL (MSS7-2.4MSS5) V)NV 5 5 O g slom s
Differenced Vegetation DVI (NIR-R) V)V s 5 0 gl
Index
Normalized Difference NDGI (G-R) V) 148) (O Kes 5 3 bl
Greenness Index (G+R) )
R-G .
Redness Index RI ( ) (A) Va4) (o 5 JBISU
(R+G)
NIR — MIR " e
Normalized Difference Index NDI ENI?MIR; (YY) VA4Y s, 5 000 S
Normalized Difference (NIR - R) (YA) A . .
Y Ve O,
Vegetation Index NDVI (NIR + R) S EB3)
. ' (NIR — aR — b)
Perpendicular Vegetation PVI — OV VA OLKes 5 0
Index ¥
a +1
Soil Adjusted Vegetation SAVI (NIR—R) O +1) (V0) VAM (cn
Index (NIR+R+1L)
a(NIR—aR-b .
Transformed SAVI TSAVI M () VAR Ol es 5 2l
(R + aNIR —ab)
A herically Resi NIR — RB
tm(i/sp c:trlt({a yI desmtant ARVI m (VA) 144Y o 3t ot
egetation Index RB=R-y (B-R)
_ 2 _ _ .
Modified SAVI MSAVI 2NIR +1 - y(2NIR + 1) - 8(NIR ~ R) (Y0148 OKes 5 r

2
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Table 2. Descriptive statistics of soil properties in rangeland and forest land uses.

& ~/Rangeland

el l/Parameter o3 3ds /Range Jsla> /Min. S\ /Max. ool [Ave. sk 3l >l /ISTDE
o~ [Clay 26.00 19.50 45.50 28.70 5.71
<L /Silt 31.50 36.00 67.50 53.90 7.26
o /Sand 32.00 8.00 40.00 17.40 8.55
S es10C 3.22 0.67 3.89 221 0.90
MWD 1.67 0.80 2.47 1.95 0.38

J& /Forest

el l/Parameter o33 /Range Jsla> /Min. S\ /Max. ool [Ave. sk 3l >l /ISTDE
o~ [Clay 22.25 20.25 42.50 27.45 6.55
<L /Silt 27.50 40.00 67.50 50.73 6.51
o /Sand 30.25 7.75 38.00 21.80 8.58
S esioc 4.99 0.67 5.66 2.05 1.26
MWD 1.73 0.92 2.65 1.97 0.39
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Table 3. The Pearson s correlation coefficients of vegetation indices with OC, soil texture and MWD for forest

and rangeland land use.

& /Rangeland J& /Forest
Clay Silt Sand ocC MWD Clay Silt  Sand ocC MWD
YVI 0.48 0.21 0.15  0.03 -0.33 0.04 023 015 025 0.14
VIN -0.38 -0.09 0.33 -0.01 0.56" 0.06 022 021 0.47" 0.15
ARVI -0.04 0.17 0.17 0.02 0.07 0.06 -0.11 004 049 -0.03
DVI -0.42" 0.16 0.15 0.03 0.37 0.12  -0.14 0.2 0.27 0.16
TVI -0.38 -0.08 0.33 -0.01 0.56" 0.06 022 022 0.46" 0.15
MSAVI -0.38 -0.09 0.33 0.02 056" 0.06 023 022 0.46" 0.15
RVI 0.39 0.08 -0.33 0.01 -0.57" 006 023 022 -0.46"  -0.15
RI -0.04 0.04 001  -0.02 0.07 0.12 0.1 0.01  -0.41 0.05
SAVI -0.38 -0.08 0.33 -0.01 0.56" 0.06 022 022 0.47" 0.15
NDGI 0.04 -0.04 0.01 0.02 -0.07 012 0.1  -001 041 -0.05
NDVI -0.38 -0.08 0.33 -0.01 0.56" 0.06 022 022 0.47" 0.15
NDI -0.05 051" 046" 019 0.07 0.11  -005 -0.04 -0.14 -0.17
SBL 0.05 -0.25 0.18  -0.08 0.23 0.05 -006 008 041 0.08
TSAVI -0.39 -0.08 0.33 -0.01 0.57" 0.06 023 022 0.46" 0.15
PVI 0.47 -0.02 033  -0.02  0.63" 007 027 026 0.39 0.18
MWD -0.57" 0.17 052" 0.6 1.00 004 016 -0.16 050 1.00
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Table 4. Generated MARS models for the studied land uses.

w2l sl

© »/Rangeland J&~/Forest
Land use
BF1 = max(0,RVI — 0.75);

ol ol e/ BF2 = max(0,SAVI — 0.13) x BF1; BF1 = max(0, PVI — 183.15);
S BF3 = max(0,SAVI — 0.18); BF4 = max(0,DVI — 26286.4);

Bas¥c BF4 = max(0,0.18 — SAVI); BF8 = max(0, ARVI + 0.99);
function BF5 = max(0,NDI + 0.16) x BF4; BF10 = max(0,ARVI + 0.99);

BF6 = max(0,SBL + 11574.4) x BF4;

Cage J/ MWD = 0.37 — 12.61 x BF1 + 1366.64 x BF2 MWD = 1.80 + 0.00049 x BF1 — 2.37e — 005
Optimal + 62,53 x BF3 + 957.59 x BF4 — 67780.3 x BF8
model x BF5 + 0.01 x BF6 + 74822.4 x BF10
R-Sq.
Adjuoted 0.55 035

RMSE 0.16 0.36
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=, (BF1) Wl e pals wln] a5l i
G 0w ME e sl o (K sl
wre Jamle Gl pl Sl F s s s alie
g T R T LI
S ool baall slie a5 Ll MARS

AR

dfdﬂ)lsﬁb)bdktﬁfgji‘i}i LSLQU.A;-LZ&L»\
ol 4.7\)\ ¢ d_}u\} B U’JJL" )\ oslaul L; Ji.;— E)
r_:_l)ﬂ\ Lé)Lﬂd./\ﬂ .,\.\.L\J.e (ajb ﬁg BE G

S 5 Glp we gbadle gl gl



oiSon 5 jisis sl

e e Bt
2 bt S gl S5y gsledte O (odams
Gladsls ol s il e glaesls Ll
Olosen 6,550 dinjls Tadab 5 5510 555 45 5
03l (el Wl LSS s
5 sl Glaeim ol Coeal wer 5 g s
ol wsimb ol g, ol ol g s
s Sy e

Opmer 35z sbagoske

FES 5 e s plld S sl e
G oo b 5wl S gle S
s el S glals, s, o ol
Sl 4 e Lol lao s 5l ol (550 4
O g a8 350 ol e (slae s

ol ol 5 S L RO

JLISEPRERTY

b ol sl e 51 L oyl b= bl

Oleb! g oaly
Ll )S b0l S s e oy
STV Il s cpl el Oloy e
Bl s eh Sllas oj IR
ol S5 fﬂ el Ol Ol B S Jlei
Jol= Al ul s esliials e glacsls &S

BEl Jlio QKM}; .]a...u}; ol rbu‘ 6[.&(5)50)\.,\.:\

U\JA?_- .L.@_Jl am‘b wl..:Sl;— cj; aK..:..iLA)T

ROISIN

Blo o,
Q{\}b)\.}.} qu-) @ALA uﬁ)l}t} Jlis Ui\ DL

ol O s 5 aon Al 5 50 s

AR

OF 50wl Sl s ab e
Jf;;: 3 Er S MARS g sladas
Srdi,msd 3l Aoy Yo 5 00 dllly O Sa
iy SWlls essdes L3 1 LalaSls 5l
B (C“fa G 5 AT dde pl Cds Ll
g Loy @l el (K g5 ) M
sdio Ll Slodalive glialy 53 SalS Ladde 5 ,Shes
Sl 5 IS e Culs e G5 o
S F P gl Sl 8 g s wlus
S Sns o o2 L U S i

Ol glalusls gl s 5 Sl

..,\AJL;G

5 (65 4

sskea 55l e Glacd Sl Aass cal o

s bl s S5y S0be o Slbli)l L3
3 S S e s AlS iy sl S
Jelse S spad ST mls o eslind &
ey 5 bl i Siy Sle sliS puss
Jf;;: 3 B sl 8 s el ol
St Saal 1 bl S el sline
Sl 4 e S Sl S il lasst s YL
S35 oSS b Al riy lajarls LU
ok S0 Ji.;— S8 s Laglasls Lo
D3 alie B sl s S s S
GBS 5l 6o, b el edd il
3 oA b Bl s Ol e 5l e
SIS J'if.T S = 3 s lse p b
S Gnlighled Ga 2 2 G SE
Gis Sakad G el Dby adl
e S Cdl G gyl bl 4 alS
el St Gl gz LSl Oloen £ 5d 50
0L sy ol ) dols b o cd S30LL



I (1) o5lond (YY) > S g O cblis glaying sy 4 i

1.Alavi Panah, K. 2003. Application of
remote sensing in GeoScience (Soil
Science). Tehran University Press, 478p.
(In Persian)

2.An, S.S., Darboux, F., and Cheng, M.
2013. Revegetation as an efficient means
of increasing soil aggregate stability on
the Loess Plateau (China). Geoderma,
209: 75-85.

3.Baret, E., Guyot, G., Begue, A., Morel,
P., and Podaire, A. 1986. Etude de la
complémentarit¢ du moyen infrarouge
avec le visible et le proche infrarouge
pour le suivi de la végétation. Spectral
Signatures of Objects in Remote Sensing.
Pp: 409-412.

4 Boranam, S.L., and Yadav, S.K. 2018.
NDVI-based vegetation changes and
Seasonal variation In Semi-Arid region,
Esri India User Conference, India.

5.Bronick, C.J.,, and Lal, R. 2005. Soil
structure and management: a review.
Geoderma, 124: 1. 3-22.

6.Caravaca, F., Lax, A., and Albaladejo, J.
2004. Aggregate stability and carbon
characteristics of particle-size fractions in
cultivated and forested soils of semiarid
Spain. Soil and Tillage Research,
78: 1. 83-90.

7.Chamard, P., Courel, M.F., Ducousso, M.,
Guénégou, M.C., Le Rhun, J., Levasseur,
J.E., and Togola, M. 1991. Utilisation des
bandes spectrales du vert et du rouge
pour une meilleure évaluation des
formations végétales actives. Télédétection
et Cartographie, Pp: 203-209.

8.Deng, Z.Q., de Lima, J.L., and Jung, H.S.
2008. Sediment transport rate-based
model for rainfall-induced soil erosion.
Catena, 76: 1. 54-62.

9.Escadafal, R., and Huete, A.R. 1991.
Etude des propriétés spectrales des sols
arides appliquée a l'amélioration des
indices de végétation obtenus par
télédétection. CR Acad. Sci. Paris,
312:2.1385-1391.

10.Fahmideh, S., Davari, M., Mosaddeghi,

M.R., and Sharifi, Z. 2019. Performance
evaluation of reflectance spectroscopy
for estimation of soil organic carbon
content in Zrebar lake watershed,

&l

A

Kurdistan province. Water Soil Cons.
Res. J. 26: 6. 59-78. (In Persian)

11.Friedman, J.H. 1991. Multivariate
adaptive regression splines. The annals
of statistics, Pp: 1-67.

12.Hastie, T., Tibshirani, R., and Friedman,
J. 2009. The elements of statistical
learning: data mining, inference, and
prediction. Springer Science & Business
Media.

13.Hematzadeh, E., Barani, H., and Kabi,
A. 2009. The role of vegetation
management on surface runoff (Case
study: Kechik catchment in north-east of
Golestan Province). Water Soil Cons.
Res. J. 16: 2. 19-33. (In Persian)

14.Hossieni Chamani, F., Farrokhian
Firuzi, A., and Amerikhah, H. 2019.
Pedotransfer ~ Function (PTF) for
Estimation Soil moisture using NDVI,
land surface temperature (LST) and
normalized moisture (NDMI) indices.
Water and Soil Conservation Researches
J. 26: 4. 239-254. (In Persian)

15.Huete, A.R. 1988. A soil-adjusted
vegetation index (SAVI). Remote
Sensing of Environment, 25: 295-309.

16.Jackson, R.D., Pinter, P.J., Paul, J.,
Reginato, R.J., Robert, J., and Idso, S.B.
1980. Hand-held radiometry. Agricultural
Reviews and Manuals ARM-W-19.
Oakland, California: U.S. Department of
Agriculture, Science and Education
Administration.

17.Jannat Alipour, M., Kiani, F., Alipour,
K. 2016. Study the relation between
crop management factor in USLE and
vegetation indices in loss slope lands
(Case study: Wheat land in Tushen
watershed). Soil and Water Conservation
Researches J. 23: 1. 307-311. (In Persian)

18 Kaufman, Y.J., and Tanre, D. 1992.
Atmospherically resistant vegetation
index (ARVI) for EOS-MODIS. IEEE
transactions on Geoscience and Remote
Sensing, 30: 2. 261-270.

19.Kauth, R.J., and Thomas, G.S. 1976.
The tasselled cap--a graphic description
of the spectral-temporal development of
agricultural crops as seen by Landsat. In
LARS symposia. (159p).



oiSon 5 jisis sl

20.Kember, W.D., and Rosenau, R.C. 1986.
Aggregate stability and size distribution.
P 425-441. In: A. Klute (ed) Methods of
Soil Analysis. Part 1. American Society
of Agronomy Monograph 9. Madison,
WI.

21 Khanifar, J., and Khademalrasoul, A. 2020.
The relationship between  Bedrock
geometry and soil solum at a regional scale.
Geomorphometry 2020, Pp: 135-138.

22.McNairn, H., and Protz, R. 1993.
Mapping corn residue cover on
agricultural fields in Oxford County,
Ontario, using Thematic Mapper.
Canadian J. Rem. Sens. 19: 2. 152-159.

23.Neufeldt, H., Ayarza, M.A., Resck,
D.V., and Zech, W. 1999. Distribution
of  water-stable  aggregates  and
aggregating agents in Cerrado Oxisols.
Geoderma, 93: 1-2. 85-99.

24 Nunes, A.N., De Almeida, A.C., and
Coelho, C.O. 2011. Impacts of land use
and cover type on runoff and soil
erosion in a marginal area of Portugal.
Applied Geography, 31: 2. 687-699.

25.Pearson, R.L., and Miller, L.D. 1972.
Remote mapping of standing crop
biomass for estimation of the
productivity of the shortgrass prairie. In
Remote sensing of environment, VIII
(1355p).

26.Qi, J., Chehbouni, A., Huete, A.R., Kerr,
Y.H., and Sorooshian, S. 1994. A
modified soil adjusted vegetation
index. Remote Sensing of Environment.
47:1-25.

27.Richardson, A.J., and Wiegand, C.L.
1977. Distinguishing vegetation from
soil background information.
Photogrammetric  engineering  and
remote sensing, 43: 12. 1541-1552.

yyY

28.Rouse, J.W., Haas, R.W., Schell, J.A.,
Deering, D.W., and Harlan, J.C. 1974.
Monitoring the vernal advancement and
retro gradation (green ware effect) of

natural vegetation, Greenbelt, MD,
USA, NASA/GSFCT, Type 3, Final
Report.

29.Sruthi, S., and Aslam, M.M. 2015.

Agricultural drought analysis using the
NDVI and land surface temperature
data; a case study of Raichur district.
Aquatic Procedia, 4: 1258-1264.

30.Ternan, J.L., Elmes, A., Williams, A.G.,
and Hartley, R. 1996. Aggregate stability
of soils in central Spain and the role of
land  management.  Earth  Surface
Processes and Landforms, 21: 2. 181-193.

31.Tisdall, J.M., and Oades, J. 1982.
Organic matter and  water-stable
aggregates in soils. Europ. J. Soil Sci.
33:2. 141-163.

32.Walkley, A., and Black, I.A. 1934. An
examination of the Degtjareff method
for determining soil organic matter, and
a proposed modification of the chromic

acid titration method. Soil Science,
37:1.29-38.

33.Zhang, W., and Goh, A.T. 2016.
Multivariate adaptive regression
splines and neural network models
for prediction of pile drivability.

Geoscience Frontiers, 7: 1. 45-52.

34.Zhang, Z., Wei, C., Xie, D., Gao, M.,
and Zeng, X. 2008. Effects of land use
patterns on soil aggregate stability in
Sichuan Basin, China. Particuology,
6: 3. 157-166.

35.Zanter, K. 2016. Landsat 8 (L8) data
users handbook. Survey, Department of
the Interior US Geological.



i

e o bl [ Research Full Paper ]
J. of Water and Soil Conservation, Vol. 27(6), 2021

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2021.18202.3383

Modeling mean weight-diameter of soil aggregates based
on vegetation indices in rangeland and forest land uses

J. Khanifarl, *A. Khademalrasoul’ and H. Amerikhah®

'M.Sc. of Soil Science, Dept. of Soil Science, Faculty of Agriculture, Shahid Chamran University of Ahvaz,
?Assistant Prof., Dept. of Soil Science, Faculty of Agriculture, Shahid Chamran University of Ahvaz,
*Scientific Member, Dept. of Soil Science, Faculty of Agriculture, Shahid Chamran University of Ahvaz
Received: 07.27.2020; Accepted: 12.15.2020

Abstract

Background and Objectives: One of the most important soil physical properties is the
aggregate stability, because it is considered as an indicator of soil erodibility. Aggregate
stability index can be utilized as a useful tool to manage and control the soil against destructive
factors. Therefore, modeling aggregate stability using easily accessible parameters like
vegetation indices is valuable in soil management. The aim of this study was to investigate the
relationship between vegetation indices and mean weight diameter (MWD) as an index of soil
aggregate stability in forest and rangeland land uses.

Materials and Methods: This research was conducted in Dehdez watershed located in the
southeast of Khuzestan province. To extract vegetation indices, Landsat 8 images were first
provided and then radiometric corrections were applied to the images using the ENVI 5.1
software. The evaluated vegetation indices, including, RVI, VIN, TVI, YVI, SBL, DVI, NDGI,
RI, NDI, NDVI, PVI, SAVI, TSAVI, ARVI, and MSAVI. The properties of 50 soil samples
collected from two land uses, including percentage of organic carbon, percentage of sand, silt,
and clay and mean weight-diameter of aggregates (MWD) were determined according to
standard laboratory methods. Pearson’s correlation analysis and multivariate adaptive regression
spline (MARS) applied to investigate the relation between vegetation indices and MWD.

Results: The results illustrated that in the rangeland, MWD had a significant correlation with
VIN, TVI, MSAVI, RVI, SAVI, TSAVI, NDVI, and PVI indices at the level of 0.01. However,
in the forest, there was no significant relation between the studied indices. Also, MARS
modeling showed that the fitted model based on vegetation indices in rangeland (Adjusted
R-Sq. = 0.55, RMSE = 0.16) has much higher predictive power and accuracy than the fitted
model for forest (Adjusted R-Sq. = 0.35, RMSE= 0.36).

Conclusion: In general, the results of this study revealed that the controlling factors of soil
aggregate stability are different for rangeland and forest land uses. This has led to differences in
correlation coefficient between vegetation indices and MWD, and consequently modeling
results. Also, remote sensing can provide convenient technology for providing the sustainable
management purposes of soil and water resources. Thus, the use of new technologies can pave
the way for the implementation of sustainable management scenarios, which pre se results in the
protection of natural resources.
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