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2- Advanced Spaceborne Thermal Emission and Reflection
Radiometer
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1- Enhanced Thematic Mapper
2- Moderate Resolution Imaging Spectroradiometer
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Figure 2. Flowchart of research methodology.

(Ghabaei Sough et al., 2010) s By a0 a5 4
Slopiie dl>po & al>pe 8 4 o8 g S, )0
S r dlre Sl am g wiS (o0 Julod o)y | Jaes
3 egeine 3l a8 i e Foosle laoyl
- oo i Ll 5wl 4l anely st b bL3)|
D9

b Joe @ 6399 slayiell (95100 i (GBS cnl 5o
Slizl voys G (Krod oo oo s,
51 oslicil cglolsale bt cla asls 5 lassl — S
pE @l G )Sy 5 63959 byl (rene Slass
285 plxl

SEgman  (omae AL (69959 byl
Ngd or i Cuond A 4 Balow (5399 sla il
S0 sheb gloaily b glanil LulSul l5ee -
NV F S0y 0,8 eole je,8 Wb Jelds cola!
ey e gles Y FFFD LYY P YA YYD
sles 4 (Price, 1984) Lwlp o,68l b oo acwle
S dels glaasls <Y LYY g ¥V ail L,
oo oslinl la asls adsl Lo a5 il sl

..\49....;‘5‘7 ool C.Hoy

Ol 5o S0 50 Al 160955 o ol 2510 2 e
Sy plas a8 cl Jlsw cnl 4 (2555l Ced
M55 S Soeal Sl e 4 (639)5 slaesls
ool Joe 4 (639)5 slaosls 5l (oS 5 4z Sl
Ny, 5o d,lee ST 0 ams o lid Sldlas Sogd (3,20
Gilnotn GGy GRS e iledas
Ol 3l Uas g (onw Ghgy 5l oolsinl b (59,9 (bl by
oo PBEl a5 S e 00 (o) p Sgdome SLS
OBl Gln weoasls by, So plais calple osd
ol (699,9 lides sla ey ls 5l S 5 e
Sl p 4 o (g )55 (b9, 5l BdoS cnl jo 0gdse
a5 Sloy ol oolitul (9995 sbayialyly (510 G
L olgiee wdl o5 Glowsy 2 6399 Jolgs olass
slodae ;o o alic 5 (Soe LS 5 plod (o)
ot Slr GasS) Joe i S S ) Sl
s sll slasy a5 23g Lol Lo ygl cavoas 1 oasay
4 OSes g ) (olod (2l ol GRalEl (5999
sloghy, orlple 2l Gl oy Slaslre g
Sl o 3l oS olows B o 4 Cewl oy ol salizes
Oles e o ) b pie 5l slasgozme 25 LIS g 5
B g9 oty @ loges bal) (nl aiiS oo (o2



wesloylsale pglas 5l Jol> (695,5 sl el b (2510 5 i )-‘-‘L’ b))

L cups gy @ VF S ol mas oS L
o a3y Uil b ool gdly o a8 wil e S
8 9 Sedy 8 (ygobe slanil ik QUL loged
ol
als ol CNDWI O sos Jboy Jolss asle -V
ooy a8 ogdle 9 (S Al e UL polis
Olies 5 s5bs aiS oo ooliial punblisoy pSUl il
Wb b oawslie ;0 SUop 3,8 ygole Wb o ol OB3L
ol =V B Y o g ls polie cwl peS LS Sye
Ahmed & ) coul T sblie 5o ble Sy o35 poli
(Igbal, 2014

Pgreen ~ Phir
Pgreen t Phir ®)

NDWI =

JJQLG.A anir ‘g’é—‘ 0l JLA)J Jéu}.’) LP}L“ 'NDWI
)O ulj)'L! )JOLCLA Zpgreen “_iab).ﬁ }.o).g us;)l.a ;Xst )Q UU)L)
el (PDD) (gogee JlSis  a3ls -f
20,85 oo Olates law 5l a5 S L Jby 5 oges
o.)LQJ.u&:.» ol & [ ).w O ua>L~J U"‘ TR
Mbu_a KW u;g—‘ Ay LSSl ol YL polis
.\3|55u_a45u51:’> &g Jolis S Gi;).,_ejw sledasio
Sl 308 9 Soo3 308 Ggole slasil p (Sme DI
.(Shahabfara et al., 2012)

1
PDI zﬁ(Rred +MR;,)
M*+2 )
J;la ul.»)L: ).:QLD.,o Prir ¢GOg0e ‘5”.“5»9 ua>L..u :PDI
M e,8 Wil QUL polde pred U0 je,8 ygole
S s ol

5 &5l 1S Glial oy (i 3l ol eyl )b
Ao, abls L (Shirazi & Boersma, 1984) Law,s
Szl g (pwiin 58l aiidly gy 9 S (2
a5 sladses L1, S @S ojlail jlas

3- Normalized Difference Water Index
4- Perpendicular Drought Index

:'NDVI) als idg ool Jloy Jolas asls -)
LS nagi 5 08, b a3 il 5 kSl (5550 olie
Gk i ol ol cle 8 whie el
Sl ple 5 kS9)lS lawgs canblineg Sl
Sob sl bl el guwgid Jos b o olS S 005290
4 Se3p 78 Ggole el )o (LSl 6551 Gl S0
oSy Swll samoplis eyl YL polie

(Waters et al., 2002) el oLS iy

NDVI — pnir _pred
pnir +pred (\)

Prir (LS Gibg ol Jloy Jol a>Ls :NDVI
Sb3L polie Pred « Gy 30,8 ygole Wil SL3L polie
SR

5 ("SAVI) S ol il ooisS faws olS asls -Y
P e o S Sadaed 5 S bl
by Sb3L Sl ae; S Obl Ol il ogd oo cels
ot 995 oy ol 5 8 3 s o 1y (RS
Ol as 0gd g0 oolawl oo asls 5l sble ol o
g dime) S Dl 3 e ls cplailepy Pl w1, S
aws o sals NDVI asls o |, S cush,
.(Abdalla et al., 2015)

SAVI — (1+ L)(pnir _pred)
pnir + pred +L (")

2lie Pred «Seo5 je 8 (ygole Wb SL5L uolie s pnir
Col S Sl 3l mmear (S L e ,d Wb yo SL3L
Gl Vg oSl (BLS Gidgy sl sho 5l o assls oS
OYlis iy 50wl 2eS o515 L (oalS iy
s (Waters et al., 2002) el ool 4o /0 ,lads
ooV VYol wlal eS8 cpl acslxe o,

L=1-2.a.NDVIWDVI ")
WDVI = Prir — YPred f)

1- Normalized Difference Vegetation Index
2- Soil Adjustment VVegetation Index
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1- Relative Root Mean Square Error
2- Mean Absolute Error
3-Mean Relative Error
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Table 2. Values of correlation coefficient among spectral bands and indices with soil texture, mean and standard
deviation of soil particles.
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Abstract

Soil properties determination such as soil texture is an important tool for proper management,
optimized and sustainable use of soil. The aim of this research is determination the soil texture,
geometric mean and standard deviation of soil particles using images of MODIS sensor in the period
of 2015-2016. After soil texture determination using hydrometer method, artificial neural network
model have been used for soil properties determination using reflectance, thermal bands and indices of
satellite images. The preprocessing is one the most important parts in the modeling process. In this
research, the preprocessing of input parameters was based on the significance of correlation
coefficient, using the constant number of input parameters and stepwise regression. Stepwise
regression method has the minimum error which the RMSE decreasing rather to the significance
correlation and constant input parameter methods for clay content determination was 22 and 18.6
percent, for sand determination 43.19 and 71.23 percent, for geometric mean determination 80.14 and
27.29 percent, for standard devotion determination 21.17 and 38.71 percent. Also, in the case of silt
calculation, the RMSE decreasing rather to the constant input parameter method was 55.13 percent.
The minimum of average criteria; RMSE, MAE and MRE for three different preprocessing methods
was related to the sand particle, for example the average of MAE for clay, sand and silt was 1.74, 1,2
and 1,66 respectively. RMSE decreasing of sand, 27.77, using artificial neural networks indicted the
better performance of method relative to the classical regression. Generally, the kind of input
parameters and kind of modeling is important factors in the soil texture determination.

Keywords: Soil Texture Modeling, Input Parameters, Reflectance Bands, Stepwise Regression.
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