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DT MLR
OA (%) Kappa OA (%) Kappa
Donor area 78 0.68 52 0.304
Recipient area 62 0.51 52 0.36

DT= Decision Tree, MLR= Multinomial Logistic Regression, OA= Overall Accuracy




Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

ool S350 (b9, b odipdy ddhate )0 @z e dilate Jus (2bign 4 bgrye pledd G sle Y gu

UNIT Aquisalids  Calcigypsids  Calcixerepts Haplocalcids  Haplogypsids  Haploxerepts  Natrigypsids  Xerorthents %UA
Aquisalids £ \ A
Calcigypsids . v v \ £y
Calcixerepts . . \§ \ £ v sy
Haplocalcids v \ D
Haplogypsids v Yoo
Haploxerepts . . € VYW Y £
Natrigypsids -
Xerorthents . . v v
%PA Yoo Yoo Y. Y. YA 0 %0A=62
KA=0.51
%PA= % Producer’s Accuracy, %UA=% User Accuracy, %OA= %Overall Accuracy, KA= KAPPA
) dhozaiz Siaa¥ Ggam 55 gy b odindy adlais 13 g2y adlaie Joo bogy 4 bgipe pledd (e T gox
UNIT Aquisalids  Calcigypsids  Calcixerepts Haplocalcids  Haplogypsids ~ Haploxerepts  Natrigypsids  Xerorthents %UA
Aquisalids 3 \ A
Calcigypsids . \ \ D-
Calcixerepts . . 0 q Y NG
Haplocalcids . \ \ \ v VY
Haplogypsids v Yo
Haploxerepts . . v Y \ Y £A
Natrigypsids v \ _ve
Xerorthents \ . \ -
%PA Ve vt 24 Yo Yf o \ 1\ %OA=52
KA=0.36

%PA= % Producer’s Accuracy, %UA=% User Accuracy, %OA= %Overall Accuracy, KA=KAPPA

g5 5 e 4 Cand (6 5V0 0 Shas 15 obiygp dwgp (sl a5 e HUaml cpl olo Glad 1) 6 5VL CBs b obiyg)s ol paeal o0 Joe
ebie 28 5l adlllas cnl jlalol> gl oS wes e s Slalllas plo b Goios (5l Jol> gl avlie adl atils glaberainr Sotwry
v o Glalezaiz S e ,S ) Jow loolaiwl b oas pdy adhaie jo 1, ol 9, (V2 VA) ) en 5 jLadl ooly ule ol oo jl5,95 5
Py el S350 SaSS (VoY) LK 5 (Slg ol (5 )55 1, /Y LIS 5 708 IS cds o] mlis 5 aisls (o3ly SB S5 09,5
S oslizal b (T-VY) LSan 5 sonsyod ol 0355 /¥ LIS s U olpom YY/AT Ly il wisls (5155 a5 IS s wisgas oslial oliysye
Alg oo 2hog She) 45 Wdged (S a5 230 gl oty 1o/ LIS 5 VTR S 280 ond Canngy el S50 o 58Ul @ obig p S
E95 ook g st Sl 5 a8 laalaie jo 1) ob gy 5 (Yo V) ol es ¢ 5 o5 les Ll S Slisgas K6 cioiin s
050 b lasllllas (o 1) < /T2 LIS 5 #V/YAL IS Cds g aisly plowl ails

iy Joe dlin 5l aslinal b oledlbl a3l gblis 1o 5,5 05,5 v jo S (IS josd, 28 agd @lyr sliogy asllas ol ,

3 e0gd oo gy Cal 0091 a2z o adlaie b alive LS 1e gle 5iS1 SLas 5l aS oi pdy ddlaie jo lalezais SciaY e )5, Joe 5 prenal

Y



Ol S egle o505 oo il

WA j3 et ¥ B ol sl

Gblie o |, S g Lol slogw alayl) 5 05 oolaiwl o9, adis angd o Yb S s g 4y 30 Saals Laas b aal I8 9, Slge @ 1 5! Ol
5 g 3 ol 1B SleMbl iigy cow 1) Sledbl cusgase b gblie aisS cpl g 9ged st dilive a2 o Bblio 5l oolaiwl L 1) cledsl w3l
St o )55 L aslie jo a5ls g0 jLsle a5 Slo 00,631 45 sgel (aduie 0dilS Jim i Sgliie (g, 99 dwslie b asllas )
50 Al o S ooz s, crond jo Ll YL LUl 5l o0 4 aiwn o 95 5 S IS s i Gl 650 @08 5 ol o
= o 9 o2l le S Ly, 65185 Gln 6 HeS @UIF Sl Jae g Feske Sle 4 labexr wiz SeiaY (e S, Joe S

] o009 )‘0)95).3 Sk U’“)ls

&l

Abbaszade Afshar, F., Ayoubi, S., Jafari, A. 2018. The extrapolation of soil great groups using multinomial logistic
regression at regional scale in arid regions of Iran. Geoderma, 315, 36-48.

Arrouays, D., McBratney, A., Minasny, B., Hempel, J., Heuvelink, G., MacMillan, R., Hartemink, A., Lagacherie, P.,
andMcKenzie, N. 2014. The GlobalSoilMap project specifications, GlobalSoilMap: Basis of the global spatial soil
information system, 9.

Arruda, G.P., Dematte, J.A.M., Chagas, Cd.S., Fiorio, P.R., Souza, A.B., Fongaro, C.T. 2016. Digital soil mapping using
reference area and artificial neural networks. Scientia Agricola. 73(3), 266-273.

Heung, B., Ho, H. C., Zhang, J., Knudby, A., Bulmer, C. E., and Schmidt, M. G. 2016. An overview and comparison of
machine learning techniques for classification purposes in digital soil mapping, Geoderma, 265, 62-77.

Legros, J.P. 2006. Mapping of the Soil. Science Publishers, Enfield.

Lemercier, B., Lacoste, M., Loum, M., Walter, C., 2012. Extrapolation at regional scale of local soil knowledge using
boosted classification trees: a two-step approach. Geoderma 171-172, 75-84.

Mallavan, B.P., Minasny, B., McBratney, A.B., 2010. Homosoil, a methodology forquantitative extrapolation of soil
information across the globe. In: Janis, L.,Boettinger, D.W., Howell, A.C., Moore, A.E., Hartemink, Kienast-Brown, S.
(Eds.),Digital Soil Mapping Bridging Research, Environmental Application, and Operation. Springer, Dordrecht,
Heidelberg, London, New York, pp. 137-150.McBratney, A.B., Santos, M.M., Minasny, B., 2003. On digital soil
mapping. Geoderma 117(1), 3-52.

McBratney, A., Mendonga Santos, M. L., and Minasny, B. 2003. On digital soil mapping, Geoderma, 117, 3-52.

Minasny, B., McBratney, A.B. 2010. Methodologies for global soil mapping. In: Boettinger, J. I., Howell, D. W., More, A.
C., Hartemink, A. E., Kienast-Browns, S., (Eds.), Digital Soil Mapping: Bridging Research, Environmental Application,
and Operation. Springer, London, pp. 429-436.

R. Development Core Team, 2017. A language and environment for statistical computing. R foundation for statistical
computing. Vienna, Austria

Soil Survey Staff. 2014. Keys to Soil Taxonomy, 12th ed. USDA-Natural Resources ConservationService, Washington, DC.

Taghizadeh-Mehrjardi, R., Nabiollahi, K., Minasny, B., and Triantafilis, J. 2015. Comparing data mining classifiers to
predict spatial distribution of usda-family soil groups in baneh region, iran, Geoderma, 253, 67-77.

Ten Caten, A., Dalmolin, R.S.D., Pedron, F.A., Mendonca Santos, M.L. 2011. Extrapolation of soil-landscape relationship
from a reference area. Ciéncia Rural, Santa Maria 41(5), 812-816.

Wolski, M.S., Dalmolin, R.S.D., Flores, C.A., Moura-Bueno, J.M., Caten, A.T., Kaiser, D.R. 2017. Digital soil mapping
and its implications in the extrapolation of soil-landscape elationshps in detailed scale. Pesq. Agropec. Bras., Brasilia
52(8), 633-642.

Zeraatpisheh, M., Ayoubi, S., Jafari, A., Fink, P. 2017. Comparing the efficiency digital and conventional soil mapping to
predict soil types in a semi-arid region in Iran.  Geomorphology, 285(15), 186:204.



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Novel Technologies in Soil Science

Comparing soil great group extrapolation by application of decision tree classification and multinomial logistic
regession in Abyek, Qazvin
Neyestani™, M., Samadian?, F., Jafari, A.® Keshavazi, A.*
1 ph.D Student, Soil Science Department, Faculty of Agriculture University of Tehran, Iran
2 Associate Prof., Soil Science Department, Faculty of Agriculture University of Tehran, Iran
% Assistant Prof., Soil Science Department, Faculty of Agriculture Shahid Bahonar University of Kerman, Iran
4 Assistant Prof., Soil Science Department, Faculty of Agriculture University of Tehran, Iran

Abstract

Digital soil mapping provides an efficient way to access soil properties and classes maps in regions with limited
information. Our object by this study was considering and assessing extrapolation by applying two different
classification algorithms as decision tree and multinomial logistic regression in areas with limited available information.
To cover this purpose a region with approximate area of 25197 Km?as donor area for gaining predictive soil class model
at great group level was selected. Produced model then was applied to regions with limited data to predict soil great
group of soil samples in recipient area. Extrapolation accuracy was determined based comparing observed and predicted
soil samples in confusion matrices. The results show us that overall accuracy of decision tree and multinomial logistic
regression was 62% and 52% respectively. The accuracy was reasonably acceptable although the efficiency of decision
tree was higher than multinomial logistic regression. As a result we can conclude that extrapolation could be an efficient,
fast method with low cost to predict soil classes at regions with limited information.
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