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! Environmental Covariates
2 Traditional Soil maps
® Digital Soil mapping
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2, Weighted Euclidean distance function



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

laos 5 s 1o (FAO, 2014) lyz a3 yo pies b illao oo 5 calSitnlej (gloools (ol 5 oy 2 b (s 5oyl (Klutet, 1996
03,0 S ay e Yo (e S | alate glas] (gog8) Joo SBLECT 5 ST ns8 amme slajeite e sl 00,5 uies, SB g e
(Sl «ijeel Jolpe el caws 4 Landsat8 (OLI) soszw 4 bgye lojlgale pgai 5l eolanwl b 5 oo slamsls [Sos o
oas Al yolie a4l 5 leen (335605 K Jaw o Slae slojl il 30,5 plowl R-StUdio 380 o 5 Lo (o aids angs 5 olojl sl

Al pll (Voo F e o LU TLIS a3 les 5 ToniSadsi como )5 oo < sagos oo

Sy 9 gl
bl Sldllas dibate 1o oo anlllas slagylay ( 2Kisle;] slads o5 5 lag S1 Slioo Slalllas i sael Cavsds mlis 4 4> L
ol o0l LI Jgaz po Ll Glglyd 5 6L a8 8,5 )18 S gz p0 09,5 # 0 S Sz a2 0 sked) e U5l o
L:L!.lua.o aalaio B Laau—l (f‘j‘)s 9 (WRB) S @LP ol W & LSLQOB; A JB»

Vertisols  Regosols  Leptosols ~ Kastanozems  Cambisols  Calcisols S a0 05,5
s Vo ¥ 1\ VE s Syl

oeedS Sl ,S e (S ek 4.0l camlie CalCArIC slge 5 (Sol yins Sow S Sl ,S (YL duo )0« awyp Oy50 Sl yidos o
alol g cdpl el o Jdo @ daplay (S 50 cges b S JT )5 e platel aig, duy oo, 4 iy (2ol38l Gee @ zlaw 5 Jolee

2l adbate GlaS (59) 2 loj Jsb )3 Slge
oeedS B8 e (S jsb 4 .ol saslie CalCAriC olge 5 (Sol i S S Sl ,S YL a0 )0 o cwyp D550 Sy i o
alol g cdpl el o Jdo @ dapley (S 50 cges b S JT p)S Gl elatel aig, duy oo, 4 iy (2ol38l Gee @ zlaw 51 Jolee

2l adbate GlaS (55) 2 oloj Jsb )3 wa Slge (s
B0 05,5 AL ages Coro auS cdalin Slllhe gdihie (o |, S sl WM i o [ KNN Jow o Slee lgs o0 ¥ Jga 0
05,5 oyl il 05,5 cpl laslie YL Jlghs Jdo 4 wilgs o (Y Jguz) CaICISOIS x> 1o 09,5 (sl /A Como 038 5 aulos +/OY S
oS b (Kw slogyseis, o Vertisols Leptosols Kastanozems x= o slrog 5 .05 0 5,0 1) Slmeo Slaalin 51 F47 sga> x> 10
A.S‘sa sl |) Ao U"| e LSL‘:"’S; U"‘ 6‘).o IXeiLy ..\.Jy 3)..')15 Coro (yuilod g < IYY LQLL{ TR PR TR W O)Byl).g KNN JM Ja...uy Cono
oz Ll el Joe iiee] salpe p0 Laii 5 Slaslice b slass Jds & Vel (Siw slaggeis, o Vertisols [Leptosols ;s s 5.

Db dibie )5 55 5 pedS Sl yS (5 JJo 4 wilgs e KaStaN0zems g e 05,5 sl Joe 3,90 5

Wlaod 0 3005 K Jaw b Slalllas dilaie ;0 S g 10 05,5 o 2lojlctl, s Y Joo

Vertisols Regosols Leptosols Kastanozems Cambisols Calcisols S g y0 09,5
Nidd . . <10 [ ).3)15 Cono
\ . . -10 <10 VS AW ST

Slalllas dilaie jo |, (iids op 5 i CaICISOIS sz 10 05,5 ol 0ol &)1 ¥ S j0 a5 S a0 sloog 5 SlKe (2iSTy ooy 4ids
3 laels 5 slalhog, 8] cuss cwlidisu yime) 9oy 10 5 000 YU 0,8 &S (5 lgen 5 ca ales o5 L)) lls bl ol sl
sl 00 o (S A i il 8 daie 45 glasels glaciis asile o5 Liews glas)l b blas o Cambisols g e 05,5 ailazs 5
05,5 sl 03903 i oLl 4 Cud G togiz B wgin adi e slacind wile bl oan 4o 1, Cambisols s> 0 05,5 KNN Jae

ez ye 095 el 0ad 3yl BeseS (S il 5 azys £ U Yo ol b GleasS otz o (seys 4 REGOSOIS g e
4 1, Kastanozems s> o 09,5 ol atuilgs KNN Jow i les oo ol ool LSCad |y oo (w4l cumlune oy 08" Kastanozems

! Overall accuracy
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® Producer’s reliability
4 Kappa Index



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

9 Boes o5 wies nKiw Gl b oS VETLISOIS gy 0,5 Cowl 05905 (s sins CAICISOIS x> 10 09,5 13 1, LT g 0 5515 o
03,5 (saiaids CalCisols gz e 05,5 jo olitil ay |y az 1o 09,5 ol Joo i 5 o IS 0L 0,0 S (g lgad ilad 5 o5 o b Sy (> los
5 Sloalie blas jled 590l 0b], slapi ol S0 aiile el 0390 st oy Voo sllas b 1, LEptosols s,s1 5 Joe uized .ol

D) Jae gty Somo b (e dlal) gaised) Zslaw 5l S e

660000 666000 672000 678000 684000
3 N &
g ﬁ g
= =
£ L2
= =
= =
= =
£ [
= =
g1 -
] 2
£ 1 Soil RSG class -
Z | B Calcisols z
Cambisols
[ Kastanozems
© 5000 10.000 15.000 20,000
= |l Regosols - — S—iconaters s
; N Rockoutcrop z
- 660000 666000 672000 678000 684000 -

aleod 0 53555 S e b Slllas ailaie 5 S az e sloog 5 Sl G281,y iy 428 Y S

S5 Ao
A1 S al e Dlaalin b gz ye 095 mhan )0 0ad (Suioy 4l Glae (Salon o5 CF (lgie coud SS3)lse 4 4z L
09,5 mhaw yo dilaie ;0 35250 S Gl WS s i ¢lp dlier (3 SG0 5 K Jow doecl 10 09 Jawgie ojlail jo iSTas ddlaie o LS
sl (sl sl (oodldl Lulpd 350 5 S Slo)S (Sraz Sl 5 & (0,00 Dk @ 425 b Sl mhaw plea 0 (60 Shes g2 5
K Gigy o,8es j0 K aigs jlads oo g ladiged jlod (g I pdigad pimmms ol wizins Slllhe dihie o S o o Feie slacglas
2l 5 00l gy S glsie 4 o G )5 Gl ply sl laools calis (sl 52 KNI og; ol sl Coponl Bl Jlany ctilinans (5 20035

5 Sgur 50 KilgT g0 W o plol S jaseis ools 4y Yolee 33l lo a4y a5 ol ;o1 iz oy )5 el oy 0 LU S5 pgle o
e @dly dedguw Wosls 31 Juls zlseinl &y pus

&l

Fix, E., Hodges, J. 1951. Dicriminatory analysis, non parametric discrimination: consistency properties. Technical report 4,
USA, School of aviation medicine Randolph field texas.

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

IUSS Working Group WRB. G. 2015. World Reference Base for Soil Resources 2014, update 2015 International soil
classification system for naming soils and creating legends for soil maps. World Soil Resources Reports No. 106. FAQ,
Rome.

Lagacherie, P., McBratney, A.B., 2006. Chapter 1 spatial soil information systems and spatial soil inference systems:
perspectives for digital soil mapping. Developments in Soil Science. 3 —22.

Klute, A., 1996. Methods of soil analysis. Part 1. Chemical and mineralogical properties. Monograph No. 9. 2nd. ed. ASA
monograph No. 9. SSSA, Madison, WI, USA.

Lu, D., Mausel, P., Brondizio, E. and Moran, E. 2004. Change detection techniques. International Journal of remote sensing,
25(12), 2365-241.

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



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

Nemes, A., D.J. Timlin, A. Pachepsky Ya and W.J. Rawls. 2009. Evaluation of the pedotransfer functions for their
Applicability at the U.S. National Scale. Soil Sci. Soc. Amer. J. 73:1638-1645.

Page, A.L., 1996. Methods of soil analysis. Part 2. Chemical and mineralogical properties. Monograph No. 9 . 2nd. ed. ASA
monograph No. 9. SSSA, Madison, WI, USA.

Sharif, M, and Burn D.H. 2006.Simulating climate change scenarios using an improved K-nearst neighbor model.Journal of
Hydrology 325,179-196.

Sorjamaa, A., Reyhani, N., and Lendasse, A. (2005). Input and structure selection for K-NN approximator. 8™ International
Conference on Artificial Neural Networks, Lecture Notes in Computer Science Springer. IWANN. Berlin . 958-992.
Webb, T. H. and Lilburne, L. R. 2005. Concequence of soil map unit uncertainty on environmental risk assessment.

Australian journal of soil research, 43: 119-126.
Zhu, A. B., Hudson, J. Burt, K. Lubich and D. Simonson. 2001. Soil mapping using GIS, expert knowledge, and fuzzy
logic, Soil Sci. Soc. Amer. J. 65: 1463-1472.



16™ Iranian Soil Science Congress

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

Topic for submission: Pedometery and Soil Evaluation

Using K-nearest neighbor algorithm for pattern recognition of WRB RSGs in Sandjabi area of Kermanshah
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Abstract

Applying new methods of soil survey to obtain quantitative information and easily updatable maps seems necessary in the
direction of sustainable land management. K-nearest neighbor (KNN) is popular a non-parametric algorithm for classifying
bulks of data. To evaluate KNN performance in predictive soil mapping, a 48,000 ha. extent of Sandjabi area in
Kermanshah province selected. A number of 93 pedons described, sampled, and classified as RSGs of WRB. Assessing
model predictions led to overall map accuracy (OA) of 0.52 and kappa index of agreement (K) of 0.32. KNN showed
sensitivity to RSGs frequency, since dominant RSG (Calcisols) predicted accurately, while that was not the case with less
frequent RSGs (Kastanozems, Vertisols, and Leptosols). This is the problem with every machine learning method, since
there is no sampling method to guarantee sufficient frequency of observations in every soil class, a priori. Generally, KNN
performed moderate at its best. Capability of the algorithm could be probably enhanced through be combined with other
machine learning methods.

Keywords: machine learning, K-nearest neighbors, soil pattern, digital soil mapping.
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