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Table 1.Spectral indices properties and their equations

Equation sl s el e - s
(Band5-Band4)/(Band5+Band4) Normalized Difference Vegetation Index NDVI
Band5-Band4 Difference Vegetation Index DVI
Band6/Band5 Moisture Stress Index MSI
Band5/(Band4+Band6) Rainfall Anomlay Index RAI
(Band5- Soil Adjusted Vegation Index SAVI
(Band5-Band2)/(Band5+Band2) Atmospherically Resistant VVegetation AVRI
Band5/(Band4+Band5) Infrared Percentage Vegetation Index IPVI
Band5/Band4 Modified Simple Ratio MSR

1.16 Optimized Soil Adjusted Vegetation Index | OSAVI
(Band10-Band5)/(Band10+Band5) Normalized Difference Brightness Index NDBI

/(Band4? + Band5?) Brightness Index Bl
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Table 2.The selected physicochemical chracterisitics of soils studied

dols e b andenl Colda Sal oS s g8
ks pH < Calcium Sl Land use
i e Carbonate (%)
CEC EC(dSm) 0.C (1)
(Cmolckg™)
ARYA v AL Yo /N Agriculture s 5, sLis Minimum |5l
YV/Y \ TAR \e/0 A Forest |-
g v/A /80 £v/o Y/A Agriculture ¢ 5, sLis Maximum :sla-
A0 VA XY vaNv YA Forest |-
Yv/¢ v/t /Y Y \7A Agriculture g 5, LS Mean .l
VA0 v/o YY YY/Y VA4 Forest S~
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Table 3. The correlation coefficient between different bands of landsat sattelite image

b Vel QL ALl vt L ol gL vl YLl sk el
YV AN /ALY ** Y A VALY C/AVY AR Anl VAV L VX \ YL
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A WO EEAYY *E /484 /A8 JAVAFE vt ) £sb
VAR VA & &t A\ AR i —+/40™ AL\ | RN
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= are Significant at 5 and 1 (%) probability level, respectively and ns, no significant.
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Table 4.The correlation between main band combinations

o ket bl oS 5 R? ola Lail S 5 R?
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Table 5. The correlation of vegetation index combinations with soil organic carbon
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Table 6. Correlation of vegetation index combinations with soil organic carbon
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Figure 3.The regression between calculated organic carbon by equation with achived organic carbon in the
laboratory in agricultural landuse
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Figure 4. The mean comparison was conducted between the organic carbone in the laboratory and satellite
images in two land uses
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Figure 5. The origin(a) and derivative(b) reflection spectra from 17 soil samples
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Figure 6.The correlation between soil organic carbon and reflectance spectra
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Figure 8. Comparison of soil organic carbon obtained from laboratory analysis, satellite images, and near-
infrared spectrum methods

92 )2 LGJA.C e‘)(}htﬂ duw&w‘ 9 Jb-gfﬂgfjs e Ua.:‘)
c&.?jeu.:b o3gdoes =) Ll eslél sl L;L:b 03 9o
abjm)sjﬁjy})ﬁ»asj.lm&ﬁjf)s Lg\ﬂ.;;—l_a
) ‘@Lﬁ Q'l\ wliae ‘;!L:A CJ.«:}J.% ‘;L:k 03 3does =V 30 3
B M RS e L;Te;b aS Wsls olas (Yo) oL,
CSS e 0 b G s Gl e el e
J‘"‘):Lf ‘Js..v)‘b )‘)_5 L;GT'L a.}j.\?r.ﬁ w‘ L LY &LQJJL
5 oolmele sl asls JIn S L ol pre Seren
At A s gl Kl WS ol (1) pdllerl
dﬁsz}pb)f&.ﬂgfbwﬁdﬁbbw
Cle 1 of e ls des St S LT Saees
S I GO, Ja s 2T 5 503 g sedsb 5o s
Al LS Geblaag S il sad b g pl ol
—L;TO{JS sldie L RAL 5 NDVI DVI - alS sl 4
oLas 10 Jlea CEM 23 b e Ster (St b
G s Jlen S Ol b ool okl Saen sl
08 S S Ol LYY WL Les oS ol Ol (65,5l
Jl;‘-LJQ;_JS olie O gew S5 350s u.(:..m.a Loy 0 cbd

AV

P
L (Stmsad (7S 0 Ll ool mls 4 ax i b

Skl cpl s edd od gl il 1Y 5 il b e
3 Shemaysy G mld oy el plee il L
Stman ¥ Sl 530 KL aS sl 0L 55 (VA) O s
Sl Ol mls s b LAl ale LS
sy oS 5 ol BL VY (Soen 45
polas 51 S ST S 5550 0 cgr (YA) 0K 5 V1%
5580 5 dglie 3 S eslitul [ guiw £ 5 A ol (g0l abe
Gt ol kil oS sls Olis _aiw Lzl 5 O ol ;IS
L i b S) gy 25 e U1 LIS s 0 A
=S Ol b alS sla el 5l ol mb ol ey
(ol Sremen Jlosls L MSI axls o sls olas Sl
L RAI s DVI NDVI sl asls b asls opl oS 5 bl
S5 O b Of s als (Saen JT S 0l
s S b (s e sl slakil SIS Sl st
(b LS Cose a4 Ll eSS sla asls
2 09) dS e S 5 1 s pesaly bkl Gt

HAGH S 3l OLE e O et LS g



\ery JLG'.’ (J}‘ AJL:J/"ADJ'JL; JLA) L;'-:abc\h BLJ t;-’-Llj‘J”. CJ\FW‘ ASUL»})‘,; J"ui;.r.'.u

E) Qe NEow LglAC}“J}L c}:_? Q;Q)y L;LE Sldles
Coslos gy S Jlop S (g odis OLE (g 2ol YYou
—op S Gle 8 Saen (V) OLes 5 e (V)
—sbe Sus @sledte sl ol abobil L Sk JT
slie a8 sl OLiS 50 PLSR (5w S5 SWS L Sk b
3l 5 Ol IS 3l S e lielg w3 R
55 O wlis slis 51 5 e aweeslasl - 55 RMSE
2 L amlie 53 & (TE) ol sal s @ A3 2/
23 Oemed el olen (65 sl Lol ey
VET BAYor 540 B orr slae 28 s llas > 5
QL.:..: QL’JU&A U'i‘ C:L\.: g;..w‘ 4..9; )‘J‘g ehu...w\ J)j.d j;ﬁfl‘
L S Jiep S i 5,505 53 PLSR Jus 45 ol el
Cdip 4 Sl (R = +/4 RMSE= Y/YV) [, iSBY (gl
03 ol N0 3y (R? = V1 RMSE=0/1\Y) | ,Sb
oot (gl ladisal slaad ax s &S d,.;if()\jjda doeD
RIS SBQJTJ,JS s)ﬂﬁ S O3y ol slacde
PLSR Jue S jsbay Lol el Lasi gl oS slias ¢ tasi
OV Ly 5 Gl 2 s 20sln sln o de
b 3 &g 878 51 S Sl S s <l
—osls _peesslael 5 Ol IS (8l 50 0L s S eslana
— b anls a5 Wsls Ol 5 63y 84 |, PLSR Jue s
3 CIM) G rd i G S35 s B
SO 0LGa 5 aels ol (VNA) et Olse o j2eS
slresly S L CS/ 5 CondS s gl PLSR Jus
B Jhe el oS s S 0L oLl (s S eslata] il
5 C;’ CedS Sl 5l doys Av B OY o S ol
o35 5 e Ul eSOl Ll = @Bly 55 das Ol
oS Gl pUlgeds 5 et Olpe p 28 L &5 g

sl 03 g Sk @j\}g.,ws

b oosliS s slaaises 5o 58, slaesly 5l ol
e sl AL ) ol Sl S Ol
5 NS e 5 ool Gkl o Ll dny oM
A sl L;;....AA Jﬁ;— S8
ssba Sk bk S et sdalin siwcib b s
305 Wb s B eagdos 53 5 ol (S eagdoe 53 IS
Segl YYer 5 VA e 6BG}AJ}L BRI
2 L ol e il s b el S)lse
) Fepl YAve gV Eee s :UL.;T OH « a4~
OF) gl ¥¥er sV Eer Glagge Job 55 ) 4K OH
SFk osba dslgine Jhsel 5o Clagladd ool by s
€als Sl msadsb Gl L d(0) JSo a5 Ll oo
Sl 4l 5Bl s 4 Sbe bl e (S e
O S dsb s Bk Sl il e A3 00 5 4,
sl e gL YYFY BYYan 5 Ye0r BIAT ove BOYYs
~dsb opl el Bl Al sl 4 S abobil
Trdsb) b e 55 Tl Lg e g
35 el lad s H-O-H latise (VEVE
Sl L OH ok 5 OO = sadb) Lo, o5
SULL (V) el (YYY o sb) e 5 8T o sl
Glosls SaS L St Jlop S peesis S 53 () >
wo 53 LS b glajlsyel oS Lol Ol ol
Sl oMie @ by e 528l YYV 518 E QY el
sl Sbe Sy Sacl 5 e Sl 3 s
ol e A e St ST S s 3 el ol
SVl e 03 cmbe B, bl 5 S b slaesls
Lol PLSR 55 5o Sbhip S e Sl oo Jalse
31 NL o sase St T slge oS sls LiS (V) O ykin
Ave 5 OYs wsls 55 b ulSal 2alS 4 e oy ¥
e Lol SKagn oS il Ol 0Ll sl 0 e gl
S 3 apde Gl 53 Ab AL el
O g (I SIRRT S USSR T RIS W VPP

BE S sdalie LSJ'IA).’L: Yyyi B YAV N e g C}AJ}J& BE

AA



o Ees P P b 3l eslinal b S T S 5550 alis

S S L zte Sieas lls RAL 5 DVI NDVI
MSI AlS Lo ls b arls ool (S 5 i es 3
ol S plS a1 Ll S S L e Sieas
2SS Ol (o 2 Gl Olp e iazld 5 el
Cldle o 3 e el Lobls,olS e i
— S Olge e L3 e (e pBaelS Jie g S
s oalaS S S sl gk Sl s
e b 3 dol- @u Ay bl S S
Slgsdsh 53 S S (Saaves VL &8 ol 0L

SNad oo bS5 4 e sl YT 5 VA0V N Eeg
JS ssba el s (R2= YY) 5 (R%=1/YY) (R%=4 /1)
S Sy dhe 5 Jde o g Olgea Codly PLSR Jue
Sbtcp S G peis lp comlul Jte Ol ygm MLR
sledsy 3l cUSJA slize bl b a a5 Lo S sl
Olyeay Ll o o35l ftomn (Goodd (pl 53 eddeslinal
bokews 353 a3 § )80 Sbip S e 5 conle L5
Aaeds 5l aslesl SIUT i, (Sb oS 4 sal slan
—ib sy Gl dged slas 5o Lol Gl YL
53 leme e Sebe anga 5 Ol Ghe J e
2333l i sy AAL VL il g pe S a2
Gme SIS s 03 hss el Ulgss

Z

.nJSda

oalzul 3,40 cl.'..a

1. Abbas Nejad B, Khajedin SJ. 2014. Effect of urban
reforestation on carbon sequestration in arid soils
using remote sensing technology. Journal of RS
and GIS for Natural Resources, 5(2): 75-88. (In
Persian)

2. Askari MS, Rourke SM, Holden NL. 2015.
Evaluation of soil quality for agricultural
production  using  Visible  Near Infrared
spectroscopy. Geoderma, 243(244): 80-91.
http://dx.doi. 10.1016/j.geoderma.2014.12.012.

3. Babaeean E, Jalali VR. 2016. Estimating soil
organic carbon using hyperspectral data in visible,
near-infrared and shortwave-infrared (VIS-NIR-
SWIR) range. Journal of Soil Management and
Sustainable  Production, 6(2):  65-82.
https://doi.10.22069/ejsms.2016.3143. (In Persian)

A4

Loy S JpS won 03 (V) 0K 5 55
53 Ol s S esliel (S &ges VA 1 aiecib
5038 sl Wt Slay o il O g S5 Sl 555 G
S WS IS 5 sl sl L dde el
Y5 AT 08 s edd s abolla
Qee B gAY axl ys abosls (gl 5 el sdaline (g 205k
(Sl YEEA L Ere 4l 5 (gm0 VAVE B VIVe
= Jop S als inls OLES 1y (gl e e Stasen
Olyes cpl & 313 0L MLR g S5 e SaS L St
oKl 55 ot aloes JTop S L ool s 40 Jicp S
(YV) 0L 5 Yoy 0,1 Cdllas gl pale slas
S SIS Sln sl Gupba Jas & Lol 0L2
S S sl csa St 450 YO SIS Wl5 e
Sl Wsed 00 Bl &S W5 S slgniy (18) 03150 5 K5
anlle 5o b co e SO s A Pl 5 o s
ol G S el s cugby e (e S glas e
Slasin &0 5,50 6lp 5 (V) OLas 5 s Sk
So25 s p s S b SIS S e Sl S
» db Goos pl s S gk god sl 5 el eslin]
SNt Olses 350 Ll sl 5 028 VY 51 wges Yoren
ol 3550 glast Olpee 5 AT L ol ol 55l i S
slas &S Jl= 5 sy rjfjl:SJA 33 pf VoAV L Ll
3oy wsed W b Gl ol G gladise
el el 350 Lol Juls (S Bl

IS S o
3 sl OLES JL}QTO{JS Sladllae 5 5935 i C,LJ
— e (Stet (el V) AL LS ol slail ples
~ TS b sslas sl s (Asys 0 G
o s Sl 3 A KL 4 VLl cd syl S
SR oS5 onl op S S L b e (Sias il
i SRS a3 et S Olsea S e

—éuua}u}gdatﬁfjdu,)duua}uwﬁ.»ﬁ



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

\ery JL@_ (J}‘ AJM/"AD};L}] JLA) b;'-:nbc\bu BLJ t;-’-lﬁj‘f". CJ\FW‘ ASLAL.«})‘,: J"U:"F'*‘

Milo§ M, Bensab A. 2017. Prediction of soil
organic carbon using VIS-NIR spectroscopy:
Application to Red Mediterranean soils from
Croatia. Eurasian Journal Soil Science, 6 (4): 365-
373. https://doi. 10.18393/ejss.319208.

Mulders MA. 1987. Remote sensing in soil
science. Wageningen: Elsevier.

Poormohamadi S, Ekhtesasi MR, Rahimian, MH.
2015. The reorganization and separation of calcite
colluvium from non-calcite structure by using
remote sensing and lithological characteristics
combination (case study: Bhadoran area in Yazad
province). Geology Engineering journal, 4: 33-45.

https://doi.10.18869/acadpub.jeg.9.4.3113.

Rahmani N, Shahedi K, Miryaghobzadeh MH.
2011. Evaluation of vegetation indices using in
remote sensing (case study: Herysk catchment). 24
th geomatics congress. Soil Survey institute.
Tehran.

Ray SS, Singh JP, Dasa G, Panigrahy S. 2004. Use
of high resolution remote sensing data for
generating site specific soil management plan.
Proceedings of the International Society for
Photogrammetry and Remote Sensing congress,
Istanbul, Turkey.

Saati Zarei S, Attaeian B. 2021. Investigation of
firing effect in rangelands on soil organic carbon
changes using remotely sensed based indices.
Journal of RS and GIS for Natural Resources,
12(3): 82-100. http://dorl.net/dor /
20.1001.1.26767082.1400.12.1.1.2. (In Persian)
Stenberg B, Rossel RAV, Mouazen AN,
Wetterlind G. 2010. Visible and near infrared
spectroscopy in soil science. Advance in
Agronomy, 107: 163-215.

Tsakiridis NL, _Keramaris KD, Theocharis JB
Zalidis GC. 2020. Simultaneous prediction of soil
properties from VNIR-SWIR spectra using a
localized multi-channel 1-D convolutional neural
network. Geoderma, 114208.
https://doi.org/10.1016/j.

Walkley AJ, Black IA. 1934. An examination of
Degtjareff method for determining soil organic
matter and a proposed modification of the chromic
acid titration method. Soil Science, 37: 29-38.
Wang X, Zhangb Y, Atkinsonc MP, Yao H. 2020.
Predicting soil organic carbon content in Spain by
combining Landsat TM and ALOS PALSAR
images. Int J Appl Earth Obs Geoinformation, 92:
102182. https://doi.org/10.1016/j.jag.

Wetterlind J, Stenberg B, Raphael A, Rossel V.
2013. Soil analysis using visible and near infrared
spectroscopy. Plant Mineral Nutrients, 953: 95-
107. doi:10.1007/978-1-62703-152-3-6.

Xu L, Hong Y, Wei Y, Guo L, Shi T, Liu Y, Jiang
Q, Fei S, Liu Y, Mouazen AM, Chen Y. 2020.
Estimation of organic carbon in anthropogenic soil

10.

11.

12.

13.

14,

15.

Banaei MH. 1998. Soil moisture and temperature
regimes map of Iran. Soil and Water Research
institute of Iran. (In Persian)

Bangelesa F, Adam E, Knight J, Dhau I,
Ramudzuli Mand Mokotjomela TM. 2020.
Predicting soil organic carbon content using
hyperspectral remote sensing in a degraded
mountain landscape in Lesotho. Applied and
Environmental Soil Science, 2158573.
https://doi.org/10.1155/2020/2158573.

Ben-Dor E, Banin A. 1995. Near infrared analysis
as a rapid method to simultaneously evaluate
several soil properties. Soil Science Society
American Journal, 59: 364-372.
https://doi.org/10.1155/2020/2158573.

Cozzolino D, Moron A. 2003. The potential of
near infrared reflectance spectroscopy to analyze
soil chemical and physical characteristics. Journal
Agricultural Science, 140: 65-71.
https://doi.org/10.1017/S0021859602002836.
Esbensen, KH. 2006. Multivariate Data Analysis.
CAMO Software AS. 589 Pp.

Fatemi SB, Rezaei Y. 2013. Introduction to remote
sensing. Buali Sina University press, Hamadan.
Hassani A, Bahrami HA, Noroozi AA, Ostan Sh.
2014. Visible-near infrared reflectance
spectroscopy for assessment of soil properties in
gypseous and calcareous soils. Watershed
Engineering and Management, 6(2);: 140-154.
https://doi.10.22092/ijwmse.2014.101721.
Henderson TL, Baumgardner MF, Franzmeier DP,
Stott DE, Coster DC. 1992. High dimensional
reflectance analysis of soil organic matter. Soil
Science Society of America Journal, 56(3): 865-
872.

Hunt GR. 1980. Spectroscopy properties of rock
and minerals. In: C.R. Stewart (ed), Handbook of
Physical Properties of Rocks. CRC Press Inc,
Florida, 259 pages.

Khayamim F, Wetterlind J, Khademi H, Stenberg
B. 2015. Using visible and near infrared
spectroscopy to estimate carbonates and gypsum in
soils in arid and sub humid regions of Isfahan,
Iran. Journal of Near Infrared Spectroscopy, 23:

155-165. https://doi.org/10.1255/jnirs.1157.

Kuang B, Mouazen AM. 2012. Influence of the
number of samples on prediction error of visible
and near infrared spectroscopy of selected soil
properties at the farm scale. Journal Soil Science,
63(3): 421-429. https://doi.org/10.1111/j.1365-

2389.2012.01456.x.

Kunkel VR, Wells T, Hancock GR. 2022.
Modelling soil organic carbon using vegetation
indices across large catchments in eastern
Australia. Science of The Total Environment, 817,
152690.
https://doi.org/10.1016/j.scitotenv.2021.152690

q.




o Ees P P b 3l eslinal b S T S 5550 alis

remote sensing data: prediction ability of data with by VIS-NIR spectroscopy: Efrect of variable
direrent spatial and spectral resolutions. Remote selection.  Remote  Sensing, 12,  3394.

Sensing, 11, 2947; doi:10.3390/rs11242947. d0i:10.3390/rs12203394.
28. Zizala D, Minarik R, Zadorova T. 2019. Soil

organic carbon mapping using multispectral

1\



</

University

a RS & GIS for Natural Resources
v (Vol. 15/ Issue 1) Spring 2024

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

RS & GIS

Natural Resources

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

Original
paper

Comparison of soil organic carbon estimation using remote
sensing and Near Infrared spectrum in forest and agricultural

land uses in Gyan area, Hamadan province

Parinaz Abdoli, Soheila sadat Hashemi

Received: 2022-08-05 / Accepted: 2022-11-16

Abstract

In this study, the relationship between soil spectral
reflections using Landsat 8 satellite sensors and near-
infrared spectrum with 48 soil samples was investigated
in agricultural and natural forestry uses in Gyan
Nahavand plain, Hamadan province, Iran. Soil samples
were randomly collected from a depth of 0-30 cm. The
analysis included examining the correlation between
main bands, artificial bands, and soil surface organic
carbon, as well as vegetation indices, composition of
indicators, and soil surface organic carbon. Spectral
analysis of soils was conducted using a field
spectrometer with a wavelength range of 350-2500 nm.
After recording the spectra, a variety of pre-processing
methods were evaluated. The results showed that in the
remote sensing method, only the 11th band shows a
significant correlation at the 5% level with organic
carbon in agriculture. Also, the band composition
(band7/band8) showed a significant correlation at the
1% level with organic carbon content. Three vegetation
indices, NDVI, DVI, and RAI, showed a significant
correlation with organic carbon at a 5% significance
level.
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The correlation between the calculated organic carbon
in the laboratory and the imagery in agricultural land
use yielded an R? = 0.36. While the correlation between
the measured organic carbon in the laboratory and the
image was calculated (R?=0.32) at all points. In the
spectroscopy method, the strongest correlations were
observed at wavelengths of 1404, 1907, and 2216,
respectively. Among the fitted models provided by
multiple  regression, the stepwise model s
recommended for estimating organic carbon as a
suitable model. Consistently, if the number of samples
is very low, the laboratory method may be appropriate.
However, if the number of samples is too high,
spectroscopy is more suitable to save time and costs.
Due to the high cost of spectroscopy in Iran, remote
sensing is proposed as an appropriate method.

Statement of the Problem: Soil organic carbon,
especially in semi-arid areas, is a key factor affecting
productivity and environmental protection strategies. It
also serves as a tool in climate change mitigation and
the reduction of greenhouse gases. Organic carbon
distribution is influenced by various factors such as soil
type, weather, hydrology, land use, geology, and others.
Different procedures, such as network and local
sampling, have been used to determine the distribution
of soil organic matter. The high cost of sampling and
sample analysis are some of the problems
accompanying these methods, and these are determining
factors in mapping. Consequently, a large number of
areas with high or low organic matter contents may be
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ignored. As a result, there is a need for fast and low-cost
soil analysis methods. Investigating the capability of
satellite spectral data is the initial step in this data could
help solve the aforementioned problems to some extent.
Purpose: Given that Iran is located in an arid and semi-
arid region where organic matter content is crucial for
many areas, the aim of this study was to investigate soil
organic carbon content using quick spectroscopy and
remote sensing, and to compare these methods with
each other and with laboratory techniques.

Methodology: 48 soil samples were taken from the soil
surface (0-30 cm), air-dried, and sieved to a 2 mm size.
The Landsat 8 image for September 2019 was utilized
in remote sensing studies. The calculated values of each
sample unit were generated in the ERDAS imagine 9.1
environment. The values of each band for 48 points
were entered into Excel, and the variables were
statistically described. In this study, nine vegetation
indices including NDVI, DVI, MSI, RAI, SAVI, ARVI,
IPVI, MSR and OSAVI and two lighting indices
including BI and NDBI, along with the combination of
indices and main bands, were used to predict organic
carbon content. Pearson correlation test and linear
regression were performed in the SPSS 24.1
environment. In order to estimate organic carbon
content using spectroscopy, soil samples were scanned
using an ASD FieldSpec. Absolute reflection of samples
was recorded in the range of 350 to 2500 nm at a
resolution of 1 nm, resulting in a total of 2150 data
points per spectrum. Four successive reflection readings
were taken from each sample. For each soil sample, a
spectrum representing its reflection spectrum was
recorded in the main data file.

Results and discussion: Among the main bands, only
band 11 of Landsat 8 showed a significant correlation
with soil organic carbon at the 0.05 level in agricultural

land use. The band combination (Band 7 / Band 8)
shows a significant correlation with soil organic carbon
content at the 0.01 level. This band combination can be
defined as an indicator for determining the amount of
organic carbon in the soil. Among the vegetation and
lighting indices used, three vegetation indices, namely
NDVI, DVI and RAIL yielded positive results in
determining the organic carbon content of the soil. The
combination of these indices, as well as their
combination with the MSI vegetation index, shows a
positive correlation with soil organic carbon. Among the
fitted models provided by multivariate regression, the
stepwise model was deemed appropriate for estimating
organic carbon using vegetation indices, a combination
of vegetation indices, and bands. The results of the
spectroscopy research showed that the highest
correlation with wavelengths of 1404, 1907 and 2216
nm were associated with correlation coefficient (R? =
0.16), (R? = 0.23) and (R* = 0.17) respectively. The
values of R? and RSME derived from the PLSR
regression modeling for organic carbon indicated that
the R? values of R? in the validation series were lower
than those in the calibration series, while the RSME
values in the validation series were greater than those in
the calibration series.

Conclusion: According to various conditions, each of
the methods employed in this research may be a suitable
approach for measuring organic carbon. If the number
of samples is very low, the laboratory method may be
appropriate. However, if the number of samples is too
high, spectroscopy is more suitable to save time and
costs. Due to the high cost of spectroscopy in Iran,
remote sensing is a more suitable method.
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