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Abstract

Soil quality assessment plays a crucial role in sustainable land management, particularly in degraded areas such as
saline and sodic soils. This study aimed to determine the spatial distribution of the Soil Quality Index (SQI) in saline
and sodic soils around Lake Urmia using two geostatistical interpolation methods: Kriging and Inverse Distance
Weighting (IDW). A total of 82 soil samples were collected from a depth of 0-30 cm, and 24 physical, chemical, and
heavy metal properties were analyzed. The Soil Quality Index was calculated based on both linear and non-linear
approaches. Principal Component Analysis (PCA) was used to identify a Minimum Data Set (MDS), including: calcium
carbonate equivalent, EC, clay percentage, BD, silt percentage, organic carbon, Pb, and cadmium, which explained
more than 78% of the total variance. The results indicated that the SQI showed moderate spatial variability across the
study area, with a decreasing trend from west to east. Comparison of the interpolation methods revealed that Kriging
performed better in the linear model, while IDW showed higher accuracy in the non-linear approach. The best-fitted
theoretical model was spherical, with a range of influence varying between 6,130 and 20,610 meters. Overall,
integrating the Soil Quality Index with geostatistical methods provides a powerful tool for understanding spatial
variability and supporting effective planning in saline and sodic soils.
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Shele b PCl1 PC2 PC3 PC4 PC5 PC6 PC7 PC8
Sand -0.878
Silt 0.953
Clay 0.971
BD 0.746
pH -0.344 -0.122 -0.432
EC 0.767
oC 0.056 0.975
CaCo3 0.938
ACC 0.049 0.938
CEC 0.963
Total N 0.974
P 0.668
K 0.183
SAR 0.735
ESP 0.408
clay ratio 0.648
SSI
Cd 0.684
Cu 0.615
Pb 0.745
Zn 0.523
Ni
Fe
Mn 0.721
Ky ol e ¥ Jyur
Kaiser-Meyer-Olkin (KMO) < /OAN
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Minimum  Maximum Mean Std. Deviation Variance
SQI-MDS-L 0.0979 0.1869 0.1414 0.01735530 0.0003
SQI-TDS-L 0.3754 0.5324 0.4664 0.03496611 0.001
SQI-MDS-NL 0.1181 0.2084 0.1619 0.02201444 0.0004
SQI-TDS-NL 0.3721 0.5482 0.4697 0.03741702 0.001
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SQMDSL SQITDSL SQIMDSNL SQITDSNL
Mean 0.1415 0.4664 0.1620 0.4698
Std. Deviation 0.0173 0.0349 0.0220 0.0374
Test Statistic 0.063 0.067 0.078 0.085

\YY¥



SB[ S S asls SIS s s - peke s

bb&w 9 abb’kb) Oy

S b S ns obole e gl ) 25 Y Jad

vaRriable interpolation RMSE R? Mean
SQI-MDSL kriging 0.057 0.062 0.00067
IDW 0.054 0.032 0.00077
SQI-MDSNL kriging 0.0669 0.124 0.00034
IDW 0.069 0.159 0.0029
SQI-TDSL kriging 0.057 0.9 0.00007
IDW 0.054 0.052 0.0018
SQI-TDSNL kriging 0.0669 0.17 0.00015
IDW 0.069 0.18 0.002

o aly Ll palie a5 coul ol Sos e ol
L Loyl Laol Sl L) 550l sl ke Julse
ISl A Sl Slesen LWl 0 St ol S O oas A,
i Sns Olsse ol sbailis & i 4 x5 Ly
Claii g am 5 L ol slld Ol St kS
n3lde ¢g<_~.>=95 sk slaosls Plas Jdue 53 >~
eed Sl S Jls il Ja sz S s S w5y
oS s gble i dols WSe 0515 035 s, s Jde
a5 A o L bl @ e 55 cpizman )l S8 YL
0313 G5 s e glaesls | S Joe s o8 s
I sl 53 ooy S oS WIS 5l WSe
dols o Se 05l O3y o slaesls | S Jue s Ryl
s sy S s S cldS Gl s sl iy
ds gazma 5> S Ol o 5 K S By 355 0
CtS OIS o e i 5 e s glaesls IS
> ey s La Py e oS Jb s sl sLy S
Ol o Crimad Mited oS S kS g1y Ko S
Aol e Onls O3 Gy o3 4S8 5,8 il e
ols Slallles exgitome lasSs iS5 (ool Sl

J_} (ol 0 o> Q)LL&%SL:&J[{J 6“&)))&&

\YO

S S5 5 Sy S ol sty gl bl y L3 S
s e lanils Aol oy xS gy Sl e ol
e s iy Wil e Dk 205 5l et LS R
AL sl Sl S sds 4 ax s 5 Sl Jies
o=l (YA) el Jue Loy ool d}}& O3 gl
Sl Sz S Jde L o glaesls b= S ol
ChS s b (M) O iy ol (6 2 sl
sarls aS Wsls Ol oy olul = 6 ailas s S
Laosls |5 ae samme Sl osliul Ly (SQI) rond S
Ol e gola 03 S CdS 2L sl oo (nf A5
e shls Ko S 55, L SQI-MDS-L 5,5l .ol
e S5 IDW Juis 53 SQI-MDS-NL 5 635 s
5 sb IDW 5 Soe S 5, Shas olds .ol 8
Gl S S o lmesls gl Sl 5 IS Sl

OF) cl Seabis g8 S sl L glaosls

S ciS b jasld S mss
5 S S Sy 4 Sluag gbals X IS8 4 a5 L
3l oslizad b Sl oS sla asls ol Se 0sls 055
S e S e i 4 bt b s bt sla i)
sla Sss .ol Sl gl 5 SO sla Sy



O g 0313l

VI 5l / pgm osled /o 9 oy S/ S 5 O ke 455

SQIMDSL-IDW

SQIMDSLIDW
<VALUE>

I 0272027778 - 0.387131415
[ 0.287131415 - 0.408882028
T ] 0.408982036 - 0.410300744
] 0.410300744 - £ 430051384
I 420051264 - 0.544155002

o1s oo o
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SQI-MDSLkriging
<VALUE>
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