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1- Partial Least Squares regression
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Figure 1. A- Location of the study area in Iran and Golestan province B-Sampling points in land units
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1- Numerical fraction of dark pixels


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.10.9
http://drnl.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.27174425.1399.1.1.10.9 ]

Yo

WAL il 5 oo ) oo 1 Jg) o /g (o3 el 5 55

Lo 3 9 035 pasuie odd (5P piges dbis o L
gl S iSI clan g bl i ulSl o EXCEL
35 580 Ggw S Lallg)

Table 1. Main and artificial bands of TM sensor

P gl |y (ol sadge s g (o8 5 SINDVI
as” (Processing) il lles 4 a5 bV Joio) 5y

lie ol WSl pldl oad (gl paiges bl (g9,

TM osiztiaw (Soiuan g ol sl =) Jous

S gan sl 3L 4 ogo0 23,
B1,B2,...B7 ™ Lol slasil \
PCAL' VY il (g5, p ol slaalge 455 51 Lol gl ailge v
PCA2! FON (sl (g5, p kol sloailgo w55 31 Jols Jol ailge ¥
(pcAst FAVNYY (lash gg) p» ol sadlge 4355 5| Juols Jol ddlge ¥
NDV/I? (B5 — B4)/(B5 + B4) a
SAVI® % *(1+1L) ’
NDSI* (B4 — B5)/(B4 + B5) A
st B3+ B4 A
si2° VB3% + B4? + B5? N
SIg® JB3? + B42 AN
1 Principal Component Analysis , 2: Normalized Difference Vegetation Index , 3. Soil Adjusted Vegetation Index
4. Normalize Difference Salinity Index , 5. Salinity Index
oYL b sl (il Jae eyt B a8 Jlasl laodls o, S5 SBse 3l

i pad Obl s oy eS 5 (Ssed o ps
Joo calps sl 5 g Sy Jlasl Ll bl
009l Gty Sl (LB B (s 0590 35 oS
GIS Lo 15 sl Cawd 4y o doyasls o il doles
Colia Sl diogy pslad 9 035 2l polal 59, 2
Gl Ol 2 & 035 ag dilaie (daw S (Sl
390 Jole 20yd lise ;o (DN) pogd JuSo 2
sSSS l eoltl b b e S ol
bz wlib 4 (Reclassification) siowe (gai0g)S
b9y Gilhe Gl (V) g 5> )S dM@L’

Lol 045 oJ)BI 93[5

Table 2. Soil salinity grouping according to FAO method

Sipd ulie (Sawe)S) e 2)5l Candy Cu

3,5 o3liol SPSS 4 Excel slaljilps jl cilaio 15
(oS y slase dlul 5 (gylel (slalll &S I ban
s ye o Cwl MBS Apd Cas cwlbe sul s
slopsie (sl g dtaly e SB (598 (silo e
Jsie & kb anile 5 Lol clbil 4 baye 5l
daly fnye U 8a8 (Byme Jllay & Jie (slopiie
Jeo 9399 Wlgie o Jite (lajpiite 9 (ST,
bocgilodie alopepy dgd astie Wil (SgwS)
sloodls (o oo s (Jad g )S) (g, I edlazl
»o(Enter) sylal Gom Sy slabyy wslojlsale 5 (e

$B gy bl S (6)90 (sa009)S =Y Jgio

AT 50 b S ot orf
il I pE
Y-¥ 298 (505
F-A bwgie (5)98
A=r Sbj o9
>\ 3bj sl (5y58

(S oy 4y a2 b Bl e e (Stsen 55 )]
GBS Ghdg a3l (o (s b dal) a3 )]
B G padld e )l 39 )58 5 NDVI
(SNuwod g 2 3939 weSme dluly EC y0lie g SAVI
9 05 Sopd @ed dbj padld (pl el e
o5 o ddate (6)9d e padld ol Rl b WSHL
5512 G (pl )3 48, )5 4 (5)98 SS90
W o)y 3gvg (58 limms o sl EC polia L SI1
95 95 Sl (Siuren EC jolie b SI3 el dal,

adlllae 3)90 (S halsly (o (Shunod (o) 52
Sised o ple Sl byt o balyy (oo)p
Jie purie lgie dy L polie Lhgy cpl 50 b eolaiel
48,5 a5 1> dusly usie (e 4 S sladiges polds 4
@l 35 pasuie (b bulg) )3 (Stuser ljse g 03
Cuol 0390 Coio EC g NDSI yy  (Siissers 2 L
) aoy 66 Wlge NDSI g5, ablee oluly
78 EC g NDVI (o dally .08 Gnapinn ) )98 polie


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.10.9
http://drnl.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.27174425.1399.1.1.10.9 ]

\7d A= Candd 058y sloodly 5l oolatwl b S (g0 auids dugs Sl oy p

(Y JS) as eolazwl S5 o) Aoy Y Siod o pd 4 dgi byl 29y Jute
S i A slp s ls cpl 5L EC polie b a3 ls

Y.
VA Y =1.01X%0.012
fg“ :i R*=0.919
20
Z gy
IR
ki
. PP
-F
-y o ga s Pl
.. H *e
) Y oy ¥ .
SI3 59 sl

S EC 5 SI3asls oy (Stamed jldg05 =Y S5
Figure 2. Correlation diagram between SI3 and soil EC index

) adlas djg0 ddlais I (Mop Q) HlSa WWFY 4 ol
Cundy S 4 dagi b 8,5 )18 0L sl (5558 oINS

b (295 3 5k sl (6598 b bl iy ol
...\wl)‘_;o M"[a'.,o

4 5> (59 4t ool Cudy g S Alally ol

ooboly 0355 autg b5 e 9 3L gt (598 WIS
G WS 0 (ao)d VD) e FA- SIS asls
G ¥ oS 0 (o> AV/D) S 0Y-AD clawgio

(ds/m) S (5598 oy 4l

bgio 500 b S5
[ ] s emuons
Bl oL s i b s

Kilometers
-

a 5 10 20 30 40

S Sl colan Jlude L SIS (asls Jawme)S) daly 5l ol (g0 adis -Y S
Figure 3. Salinity map obtained from the regression rglati_or_lship of SI3 index with the amount of soil electrical
conductivity

Yloisl )l il QUL s Sl (Sten cpiomb #
Sl LI cpl 3> o) ddaw | Juols glaolizl OS]
Jo cas bab cpl 5l cplply bl e op jl cglaie
Oy 4SO LS ls puiomed WA odlaie] (Sguw S
5 odlatwl 3y50 sl yadls b S (6)08 o (S
Ml e SI1 5 SI2 SI3 Jadls ey & Guivs ()

(¥ Jo2)

Sa9% 23yl Slx 093§ e sodld 5,
Sk
e 4 Jdo yd oaiSeS b kil (e e lp
Gt b o ) il 5 (egian 5 Lol sl &y
ol (sae 5 ol gbail) Jaiwe b pie
sl o (Swaed gl b edliw] | Siages
olps ol oad S Y Jods 0 A cuwdd o)lgale Lol
5V 0 sl ey o i ol sl w Siwon


https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.10.9
http://drnl.sanru.ac.ir/article-1-147-fa.html

[ Downloaded from drnl.sanru.ac.ir on 2026-05-05 ]

[ DOR: 20.1001.1.27174425.1399.1.1.10.9 ]

\4%

WAL il 5 oo ) oo 1 Jg) o /g (o3 el 5 55

Sloylgale s (sl u (Stwsed o plo =Y Joao

Table 3. Correlation matrix between satellite image bands
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Figure 4. Salinity map of the study area using multivariate regression
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Figure 5. Salinity map of the study area using terrestrial truth information
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Table 8. Evaluation indicators of models
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Abstract

Soil salinity is one of the main desertification factors that have mostly affected the soils in
arid and semi-arid regions. Traditional methods of data collection in soil studies have many
problems that can be solved by remote sensing techniques. Therefore, this study was conducted
to investigate the possibility of preparing soil salinity map using Landsat digital data in Dashli-
borun area. In this study, 47 soil surface samples were randomly collected and after Preparing
the samples in the laboratory, the electrical conductivity of the saturated extract of soil samples
was measured. After determining the appropriate bands to participate in the model, the
preliminary results showed that there is a significant relationship between the values of surface
electrical conductivity with the main band B5 and the combined bands SI1, SI2 and SI3 at the
level of 1%. Regression models were used to model soil salinity.Accordingly, the data were
divided into educational (80%) and evaluation (20%). The results of evaluating the models
based on indices the square root of error and mean error showed that multivariate regression
models have higher accuracy than SI3 regression model in predicting soil salinity. The results
showed kappa coefficient and overall accuracy obtained from the two models that the
multivariate regression model with the percentage of kappa coefficient (71) and overall
accuracy (73) had a higher agreement with the salinity of the region. The results showed that the
highest soil salinity is in the northern and eastern regions. This study showed that in the Dashli-
Borun area, the use of TM digital data and its derivatives can be effective in zoning salinity
changes. B?/ completing, expanding and expanding the findings of this study, it is possible to
zoning the lands using satellite images and minimizing the need for sampling.

Keywords: Digital values, Multivariate regression, Validation, Soil salinity


mailto:hras2010@gmail.com
https://dor.isc.ac/dor/20.1001.1.27174425.1399.1.1.10.9
http://drnl.sanru.ac.ir/article-1-147-fa.html
http://www.tcpdf.org

