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This research deals with the use of a technique of spatial interpolation, which
is known as the prediction of the values of the spatial variable at unmeasured
points. The usual Kriging method was used to obtain the best mathematical
model. The experimental variogram function was applied to the spatial data of
soil compounds data for Mosul/Iraq. The data consists of (121) real values for
each of the soil properties (PH, SO4=, NO3-, PO4-, EC). The objectives of this
research are to explore the properties of the variogram function under the real
data in all compass directions. By applying this data to the prediction formulas,
accurate results were obtained that prove the validity of the uncertainty. What
supports these results is the minimum error variance and the results of the
weights that give the sum equal to one in the prediction process as well as the
results of the prediction accuracy verification procedures. Through the
prediction values that were reached, the best mathematical model was
reconciled through the basic variance functions. In conclusion, this
improvement in the prediction process does not depend on the most widely
used statistical methods, but higher quality and a large number of
environmental variables should be used to improve the predictions, and
sometimes the distance and weights are the closest results to the Normal model
and cross-validation shows better performance of kriging techniques with the
closest interpolation model(exponential, spherical and Gaussian).All programs
used in this research were implemented in MATLAB language.
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G (4)a) I b Aacnge Al Alasil) culalasly Al Ul o) ylall Ay ailead. il
ot eV L (ad) 5 ol ABSY 56 ) ALSenlll A Ll Jalall G ey
(90°,07) gl Lscsilly i) paead Auslucia ol Sl AN Janal) Lidng  Aliasll cilalas)
O gl sl Lowaly W (= 1,2,...,10) Ay Gein Wb 0 (1357,45°) (pughll @i
DSl Al ailad Pla e g8 zagaill I ) g LilyeSl dbagll Glily Jsie

A sl e adyen 2y gilly, sl JIsi(EC) i

c, +c¢ , h>a
h hy\>
y(W) =| ¢, + c[1.5 (—) - 0.5(<—) , h<a
a a
Co , h=a

okilly saall GBS ity (s ol lall Jlgo (alsd G

(c, = Nugget ef fect,a = range, c, + ¢ = Sill)

312




College of Basic Education Research Journal, Volume (22) Issue (3) September 2026

) e alSaulil Alls (alsi 55 (8 S0 g 3padl s
(c+cy=234),(a=9),(c, =0.196)

Al Galsd DA (e uslS z3sad ()i 58 Jumgyngll (e lily Jsie dls 8 L
P AU sl e ddipn s (sdlly ¢ plaall Jlgal PH bl B)So 4l
c, +¢ , h>a

2

y(h)=]|c+c [1 - exp(—;)] , h<a
Co , h=a
cnlally o) (AN by Jian oL Senldll Jlgs paled Cus

(co, = Nugget ef fect,a = range, c, + ¢ = Sill)
(c+c¢cy=6.81),(a=9),(cy =0.3364)

G K ke pladialy ke Jeadl Lo Jyeanll gl 13 8 ddlode aflse dused Gulsi &
t Al Jgandl & LS puaie JS]

Al zalaill gl Aaaa b e Al il $unll aBlge ek (5) Jgia

Model on 2(x0) MSE RMSE KRMSE o,
Gaussian 6.95 0.221 0.3479 0.230 0.223
Gaussian 269 0.200 0.5244 0.332 0.289
Exponential 5 0.332 0.4486 0.402 0.178
Exponential 0.028 0.178 0.3302 0.367 0.223
Spherical 3.9 0.219 0.2335 0.305 0.256

all gl daia alady DawlaY) Gleha) pe gl Ul sl adlge daed (5) Jsaall g
Uadl) dae yulew @¥olae s (KRMSE, 04 5 (RMSE ¢MSE) 8 bl i Laadliy
cabiial) (3Rl daiay gl A8y o Ju 1 cail) jaal Jeaall b bl maagis (9,8,7)

313



College of Basic Education Research Journal, Volume (22) Issue (3) September 2026

tGluaglly clabmay) .4

ClShe @lily o aguda S Gall a8 40lSal) dd)pdall Llaall 55 A& & pall 2 3saill ()
G 5 olea Gl fheV) ¥ aleay gomill Gl < NV ales pladinlyy Aul€e dia Ll 45l
Wyall adlgall Brun il o Jgaaall lgadlgn po didlpdic die 38b liall dlly 5 oLSou Wl Al
Aoyl Gl Gl e oy bee Tlee dggggal) cililul) il (g lan S8 3l sdag Lgie gl
Gy i)S pake bty SKHS (bt (& jpreall 222l ga Gillall 13 acy (Al dalaally
donaa e e Lt G GuslS 7 30ats g S 3sail) Jia il il 7 3las e Jyeanl
) jra e 3l daa e 5K Lee KRMSE , RMSE , MSE - (Ll

: jladll .5

ol gl Al Al clilall callad) QN aladid £(2023) .a oz ¢ galiag ez ha e e
=99 ¢(02)7 cindl aslall QUSY Aaa . Juagal) dires Lpeliall oSl dakhia A Oalaall
114

Al Cig yoe sal o€ jing 5% Tane Jom &Blia -(2003) -z ¢ Tsisy ¢ h ¢ guailn ol ¢ Ly 5
.683-673 (76 (Luwagall daa (Aia g Cluadl dgw il paia

.568-563 17 ‘Eggtf)l\ Liaglgaall aal gal) dazaall
https://doi.org/10.1007/BF01032109

http://creativecommons.org/licenses/by/4.0/)1
gaa Alae . 2husilgig b Al aalial) s JSUie and Jlas) 765 +(1951) oz -0 oS

-

https://journals.co.za/content/saimm/52/6/AJA0038223X 4792139

:94-6¢81 Anl<all dunag jugll Aaalle s Lulyd Ldsal) sbaall Gligics (uld (2006) e jlasS

314


https://doi.org/10.1007/BF01032109
http://creativecommons.org/licenses/by/4.0/)l
https://journals.co.za/content/saimm/52/6/AJA0038223X_4792

College of Basic Education Research Journal, Volume (22) Issue (3) September 2026

Glahagylall dadaiy Gl ‘f))zéj\ glany) L?ﬁ ‘?.A:\LJ Jala (2014) ) ¢ gy .. 2 “)i__.dj
https://doi.org/10.1016/j.catena.2013.09.006 .69-56 <113 Ll . aian Sl

39-25 (19 (dual)

.7186-767 21 c;'\:u'a\:a)l\

peapl ) Bal) dayy e A cpm SN dapla e Jlie (2023) 2caea cdlgls cep e oalla
O g duaigll 1T eiall caslell (G5le daala dlas LATCGIS gebin alatiuls g WY1 Lila
http://dergipark.org.tr/gujsa.401-392

IS hlaad) & iaY) o) (2021 swis) -y cLiatigesy ol L3 ((gliigms oy clublaga
dae B30 Gls Glily o diuli ae (59 abagyld 35 alasinly (alsdl) dglaidll
IOP )i .(12003 e ¢l 22l (1940 ﬂ;.d\) Chaisall dude 1ol
https://www.doi.0org/10.1007/s10653-021-01183-8

Ahaall Clasbeall alai e 8l IS Jlatl) clidaty sk L(2023) . e by con ¢ sd
cdaally Al Zaslsall clasl) dedall GUL a8 gl dagleall slegl 3
1090-1079 ‘(4)45

Ali, M. H., & Dhahir, G. M. (2023). Using Universal Kriging for Spatiotemporal
Data of Soil Pollution with Metals in Al Karama Industrial Area in Mosul
City. Al-Kitab Journal for Pure Sciences, 7(02), 99-114.

Brovelli, M. A., Sanso, F., & Venuti, G. (2003). A discussion on the Wiener—
Kolmogorov prediction principle with easy-to-compute and robust variants.
Journal of Geodesy, 76, 673-683.

Cressie, N. (1985). Fitting variogram models by weighted least squares. Journal
of the international Association for mathematical Geology, 17, 563-586.
https://doi.org/10.1007/BF01032109

315


https://doi.org/10.1016/j.catena.2013.09.006
http://dergipark.org.tr/gujsa
https://www.doi.org/10.1007/s10653-021-01183-8
https://doi.org/10.1007/BF01032109

College of Basic Education Research Journal, Volume (22) Issue (3) September 2026

Ibrahim, S., & Dhaher, G. (2022). Combination of Fuzzy Logic and Kriging
Technique Under Uncertainty for Spatial Data Prediction. Journal of
Education and Science, 31(3), 123-0.
http://creativecommons.org/licenses/by/4.0/)1

Krige, D.G. (1951). A Statistical Approach to Some Basic Mine Valuation
Problems on the Witwatersrand. Journal of the Southern African Institute of
Mining and Metallurgy, 52, 119-139.
https://journals.co.za/content/saimm/52/6/AJA0038223X 4792

Kumar,V.and R.(2006).Kriging of groundwater levels, case study. Journal of
Spatial Hydrology,6,81-94.

Oliver, M. A., & Webster, R. (2014). A tutorial guide to geostatistics: Computing
and modelling variograms and kriging. Catena, 113, 56-69..
https://doi.org/10.1016/j.catena.2013.09.006

Omre, H. (1987). Bayesian kriging—Merging observations and qualified guesses
in kriging. Mathematical Geology, 19, 25-39.

Omre, H., & Halvorsen, K. B. (1989). The Bayesian bridge between simple and
universal kriging. Mathematical Geology, 21, 767-786.

Ripley, B.D. (1981). Spatial Statistics, New York, John Wiley.

SALEHI, M., & Oral, H. V. (2023). An Example of Kriging Method based on
Environmental Temperature for Altitude Mapping Using ArcGIS Software.
Gazi University Journal of Science Part A: Engineering and Innovation, 392-
401. http://dergipark.org.tr/gujsa

Somayasa, W., Sutiari, D. K., & Sutisna, W. (2021, June). Optimal prediction in
isotropic spatial process under spherical type variogram model with
application to corn plant data. In Journal of Physics: Conference Series (Vol.
1940, No. 1, p. 012003). IOP Publishing.
https://www.doi.org/10.1007/s10653-021-01183-8

Wackernagel, H. (2003). Multivariate Geostatistics: An Introduction with
Applications. Springer.

Xu, H., & Zhang, C. (2023). Development and applications of GIS-based spatial
analysis in environmental geochemistry in the big data era. Environmental
Geochemistry and Health, 45(4), 1079-1090.

316


http://creativecommons.org/licenses/by/4.0/)l
https://journals.co.za/content/saimm/52/6/AJA0038223X_4792
https://doi.org/10.1016/j.catena.2013.09.006
http://dergipark.org.tr/gujsa
https://www.doi.org/10.1007/s10653-021-01183-8

