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Abstract

Soil texture plays an essential role in erodibility and should be considered in many projects of conservation and environ-
mental modeling process. Traditional methods of measuring soil texture are usually laborious, expensive and taking a lot
of time meanwhile causing destructive effects on the environment. Spectroscopic technology using the spectral signatures
from whole reflected spectra promises a competent method to study soil constituents. Hence, 113 points were selected
and sampled randomly from 0-15 cm of soil surface in eastern parts of Mazandaran province. Samples were haphazardly
divided into 91 for model building and 22 for final verification. Applying the enhanced PLS-algorithm plus the FLOOCV
(full-leave-one-out cross validation tech) approach along with spectral transformations and pre-processing, the modeling
of each textural components was accomplished. Spectrally, sand and clay fractions were modeled with high accuracy as
following: regression coefficient (R%¢)=0.89, root mean square error (RMSEc)=7.42, standard error (SEc)=7.46 for sand
content and R%¢=0.82, RMSEc=6.88, SEc=6.92 for clay content. The most effective spectral ranges involved in the mod-
eling process, were also detected and recognized based on beta & spectral weight analyses and Marten’s uncertainty test.
Additionally, the most influential spectroscopic ranges were included the visible, NIR and SWIR regions with the speci-
fied wavelengths. In general, the efficacy of spectroscopic technology in soil texture studies has been proven by this
research. Using the computed spectral models, we are able to study the soil textural components at large area faster, safer,
timelier and also cheaper. That is absolutely true and applicable using the regionalized remotely sensed data but requires
further investigation in different geographical areas.

Keywords: PLS-algorithm, Textural constituents, Soil conservation, Spectroscopy, FLOOCYV approach
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10_ Spectral reflectance curve

1. Spectroscopic device

12. Spectral features & signatures
13- Soil particle composition

14. Handheld or portable

15_ Incident light

16_ Overtones and combinations
17. Fundamental vibration

8- Mid Infrared
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I_ Soil erosion management

2- Environmental Modelling Process

3- Soil productivity

4_ Environmental support

5- Sustained management & development of agriculture
6~ Conventional laboratory methods

7- High-techs approach

8_ State-of-the-art approach

°- Timely & real time



VPN Glowas Y o plodd o) 500 ST (o9 b almo

K 5 ms

5053 sln B85 5 wie Hluw S la il
Ol s e suly pandas (aanle T il sladalas
S (Shy oain Sl e 9085 Gl S ol s
480 5158 G aedl wsse Gledps 5 Sialea by G I,
(V0 OhlSan 5 a YN Gl July LS )
3 ol b oS age Slimgind 31 A Oinas
L pleal 5o Saa3i 5008 G aubem (Fre (abudl SiSS
Sbews 50 bagl LT o€ s Juo PLSY a3, KU
Sy Y Shigy oy Sagy) Sad Lo Grasenla,
S olEEaS 5 ol Al il (YoY- oK
Qe das (P8 OsSae Baad O ol 5,
G AV VA) GSea 5l glane 53l s 5 LahA 55
il Spud 3 soliial culls TS s
S 2l shal Lol s a3 Jass oasle e
oaald 58 5 Gure S, cusd WAl S5
5 ok B 'S el @iledae sl RPD!
G YY) Obles 5 Ky ol s pidsculs,
SK cliagad faads 5 2L slagis, Lwlie
YL lagaald ¢ 5 amals 5 bl 5 e
AlAe bl S cdl Al gladae sl (b5
(Y-YY) OoKan 5 (ials (pmimad .a30 S uy s o
@O 5 aSlae Bl (YY) GolKes 5 oolse
5 oluolKal @l Vsl Qb ek
shal (b sl 50 5 b glabasl jaiads
- OmedS Jae J 58 BB sla il b ol ) o Sla il
C s b3 oblbl sl 5 aaga alasl (S
~oBss oL S il shal (Bhiol s (pedS el
Jeass (S Lalllas s 30T, 5 stians id cp e sla
ol amd enla (ha 3 ol sudt sl g, o 4

09 adwciib (osl0d wslE malls L)) @

7_ Partial Least Square Algorithm

8_ Ratio of performance to deviation

°- Soil fractions modeling

10_ Vibrational reflectance spectroscopy
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1. Vibrational modes

2. Structural/active/functional groups and bonds
3. Multi-component analytical approach

4_ Multi-collinearity errors

3~ Highly dimensional spectral data

6 Vibrational spectroscopy technique
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3- Fiber-optic cable
6_ the standard white reference panel
7- Spectral conversions and preprocessing
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1. Spectral sampling

2_ Standard dark room

3. the absolute reflectance
4. Spectral data point
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7- Spectral-statistical approach

8. chemometric approaches

°- Latent Vectors

10_ Latent Variables/Factors

! Multi-collinearity drawbacks

12_ Autocorrelation-interconnection drawbacks

1A

5 Teolulsan Al (580She el olilae
i gad 58 paiae ubs (595 5 a5 Jol oS EEe
¥ UK) Sl slacid el ol s ad alasl
oSSk (Al Lials a0l Ve A (gl 4 (Al
(¥ JS) ad alasl* s (55l 0 g s 5 s
b Bols 4B Y\ 4 T Jiiews (slajial by ulass
L ooluolsad Sopen Ak o bus Gainad
Jol ol (Y JS2) (SGF) (¥ 8 (S slw 53l
L3S0 Joas slilac 50 5 (6 0¥ JSB) i o
Sad bl ala slaciils (555 s (5 -Y JS) © Al
b o9 FCVY iy, &I 5l e sde 4 o alassl laes gl
9 OO0ty (e S sl (il olilae

(T San 5 LulS) ad suliioad ik Joas

V&E—csﬂj JJS:'J.)

-5l slacib 3 LS sledll it i b
“elad slas Sy, 5 lagiy, gl whe 5 sud
Gaa b Las gu ol colad ojls usay o siie M ai
5 sadieSate glacil fu (Shewas 5 Luly, ol
Slasl 5 e el (S a5 Sse Sl pad
Osrn S, Al &I (YN olKaa 5 Sia) wilsa
38 yala 348a3 50 «S ((PLSR) JAia olas e Jilaa
S0 ol 418 K 5158 soliiil o509 sad olaT
09 9 bgeuse bty S el L] cp 3 sl 5 0n i
5 13) oS oo I3 suliiil u) 5o ladinn]y 5 (s ke
Sbees oo Bt ot @i, KU Gl (Y- Y llKan
9 MR gluslas S5 50 51 (oSesgs 5 i3
Somslio 5 3380 @B slay) s Suopals PCR
9 S e LSIA pl gl 51 pasen s Ly (51

1. Spectral averaging

2. Smoothing

3. Derivations (1% & 2"9)

4. Optical resampling

3~ Mean-centering conversion
6- Full Cross Validation tech.
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4. Finalized calibrated
5- Model accuracy indicants
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I- Under- or over-prediction
2- Beta & spectral weight analyses
3- Marten’s uncertainty tests
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I- Ten-fold cross validation algorithm
2. Kurtosis
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