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2. Root Mean Square Error.
3. Mean Bias Error.
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Figure 1. Geographical position of wheat-grown field in the army field (AQ-Qala)
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Figure 2. Spatial distribution of sampled points for soil salinity and wheat yield in the army
field (AQ-Qala) and lands separation to four parts (A, B, C and D)

S 2 Sl 2L0sse sl S dns a1
e » slaosls e 3 planil (3ledle 5 Laosls
Slr sy o ssEean D 5 C B A U~
sl BB 5 s B s s 4 oblgss
s Sl sl andlan ol s (F) KS

3le 5 o me sdslws Sledlbl z oliy o
s e 5 LS Sl 5 ALY als AreGIS
Jlail 5 e 5l adlae 55 o 5L ahols 5
Sler a aeze o 5w oK s e 5
By (YJK_.N),LJ:JS sD 3C B A L=



OS2 g (15l me

Jla i 05a30 .07 23l Jle s s slls i 5,5
oS St st G b ) 25 e glaesls 035
(Y JK.';) A fb‘;’\ laosls
eslanal b laesls s Hltlor oy skt s
9 J_ib; Hﬁﬁ)b v.:..uj.';ﬂb r‘.).;‘ JLGJ.: LsLAeb\b)\
ol B A sl Sl 4 glankad s
Gl a8 3y e ASL /Y0 5l S
DLl s /VO =4 /Y0 s AL e 658 S Sl
VO )\ j—."S)J—’ S Ja&ﬁj 034 L...u}lﬂ LS"K\A
) Ly, 5l (MBE) 5 MAE) (RMSE) 55 U5,

LS D)JTJ.EV)V

RMSE = |2 ‘ (V) adal
n
MAElen:z*(Xi)—z(XiX
niz (¥) il
MBE:lZn:(Z*(Xi)_Z(Xi))
" ") o

ez (X)) bl sl n Laaal,y opl s

o s ok (5, Sl e z(X,) 5ot 5,40,
8 355 g0 e MAE L Jide G A3 o sl
5 Sl A3 V0 r s odsOLES OF i s
Sl il ansls Aol io 50T Jluis 05 s
7 MBE 55k il s Coms 03 (oS
Lls o esdle slrs opl ol Gl sl Sl Sl
e L 5 (e S350 i) Coie e O35
sdalte islie 3l Ol sl e (Jie s3550 5 o5)
OLE i ) MBE dias e OLES 30 1 el
ujfca Ol 53 s 034 s Jda Jjﬂﬁ S das e
e A5 s Jseme jsb 4 )l sy Sl
Coo L5628 (RMSE) yizmas 5 jlas 95
Slome 53 ol o8 s (58 ka0 Sl i B

el s S S s 4o o003 s
Lo 8 el b 5 Sl opes sy,
ol ok izl el s o Slasie 035 315
o S 3 sl apse | Bl amlisl 35 L
.,\i.sjf%@}(a.)\;f s 80hs 5 S (g8 saalis
23 35 50 Sl i ladds ¢l5) Ol )
cailed (85,5 (sl s sladide (Ko S sla b,
Sl s S 515 Uil a5 J-Bessel 5 oS
Jserme BLE e 53 55 g0 sz Oljoe poiie o
Rl asil S 38 B s 30
5 (MBE) (MAE") Uast 3 lls :Sibe 35 (505
350 2ol S s s Sy, a5 (RMSE)
Sl s Olgee s S ((VF) b S 15 eslinal
Gaa by g guls mdisal A e 95 5 S (5,50
Sl kS s Shas 5 pize (l o ey (o
Cgr S sladde wlal ol ag S (6552
LS Sl o 5l sl b O3l ol aslons
s as S
335 Sugd BNF s adaly s 6l
i g Sl dm o, Sl L S el A
3 Sl sl ped 5 gl Al e 3 (650 e
Slesleal U o p sladas bu g s Shae 22
Toxts sl 4 glasls XTools. Pro il Jlsle 5
glsl o slas S sl slie 5 1S5 e
)J_L.Ngmlu_laujsﬂch))wuj.});éu
5 LS e:\;rz_asju)}acb_.ﬂﬁ Js e blis
08 Uld g als e gl p i aked YVOYY
s gl Al BLE S S e )l esle
adaly 5 A osls Jlasl YooV aseus Excel )\J-é\pj
bod dd e e BlE L g il 55l o
ite 4SS Conl OF Ko S sla i, 5l eslizad

1. Cross Validation.
2. Mean Absolute Error.



YA ()) o22jl90 > (815 LS i &y i

Y a i ArcGIS Y+ oV a5 Excel 4Y,)

Sl diu’l—;\j)‘ﬂﬁf‘ftﬁbwg&oxi 63}

3,8 eslazl a5 SAS (laslsile 5 5l rasn cnl 55 () (FO)
’ = (a)\_ﬂ.h
277 |
221 : .|
166 e
H
1.1 I 0inl®
s . L
= e o .
0 037 073 11 146 1383 22 25 293
Distance, h+10™
10" " (b)<
1.15 ‘
0.92 *
0.69 *
°
OABfcogme et ! - °
(RN I} e IR S DR |
T 1 Se W de{~
0 038 076 114 152 19 228 266 3.04
Distance, h-10"°

S - c-”f 3 Shes Al glaesls f‘;fm:“ JIWE T
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Table 1. Correlation coefficient of studied variables as yield, first stage electrical conductivity (EC1), second stage

electrical conductivity (EC2), first stahe pH (pH1) and second stahe pH (pH2)

e > Slas
Variable Yield EC EC2 pH: PH:
(Yield) 5 Sas 1
EC, -0.89" 1
EC, -0.81" 0.89" 1
pH, -0.1" 0.02 "% 0.001 ™ 1
pH, -0.11" -0.05 " 0.003 ™ 0.49 1

L I3 gae IS 5 /0 ez CE»—/J) Db e st /00 Jlox C\a«ﬁ Sl et

*, ** show significancy at 0.05 and 0.01 of probability level, n.s: not-significant.



OS2 g (15l me

BE d)\ 4_l>jdjb LSJJ‘:’ LQL.»[;«.«:L}\J&CMN\ ol
QJJS JLGJJ LS\JJ)&L..:-\JJ L;“"f LSLAeJ\JB.,\;-\}
sslial Laesls 3 sl 6w )& i, 51 0O

A

> 0 (6Hsd 5 o4 eesls 4IS LGLL:..! bl

—5 S salsS bl 4 e 5 LB Al s Ul
O =05 ol 5 el — el S B 5 e
el s an by e (olal Ao ass s Jle

oJJJT(Y) d}u\_?.-)b .,\._7-\_5\" B JWJ&)}J

Lan)Uas 3,90 R PR AT IR B ‘5‘.&}:5.14 u‘?".ﬁs ‘5‘.&5)&]—\' J}J}
Table 2. Descriptive ststistics of studied variables in four studied parts

e ol oSl S ke S SSiS Ll S S
- i k Kurtosi i
Variable Part Mean Min Max S e\;vnes UZOSI Median ?j;ﬁ?ég
. A 295 1.11 587 0.55 2.07 2.67 1.53
*(Jsl > ) Sl Lo o )
(s ' ) S o " B 149 1.08 211 0.84 2.79 1.42 0.3
Soil Salmlﬁ; A C 495 21 843 0.03 2.03 5.2 1.86
(first stage) ds m’ D 525 226 833 -0.02 2.79 4.99 1.37
N A 1767 721 3577  0.75 2.43 16.21 0.46
. N ) (s
(ps2 «%ﬁ 6L> Sop ) B 2595 10.66 47.54 0.74 2.63 23.37 0.99
Soil salinity Sy C 2924 993 4555 0.2 1.52 31.76 1.21
(second stage) dsm’ D 2831 1147 4833 048 243 2677 0.94
A 571 404 656 -0.76 2.94 5.9 0.69
5 Shas BECRNK B 475 1.89 5.87 -0.87 3.63 4.89 1.01
yield ton ha"! C 492 174 6.63 -0.79 3.56 5.1 1.22
D 493 256 6.77 0.3 2.55 5.04 0.97

*: logarithmic conversion
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Table 3. Validity check and semivarigrams for soil salinity and yield estimation based on exponential model

e bl d= @ claskd 3l cols
. b, Wes o F sl 2  laalas e
. Effective (CO+0O) (C0/CO+C)
Variable Part Nugget . .
range Sill Nugget/sill
A A 2630.37 0.47 0.91 0.51
(o) S 5055 B 2653.55 1.19 238 0.5
Soil salinity C 2240.29 1.35 2.7 0.5
(first stage) D 1930.09 0.79 1.68 0.47
A A 2198.53 30.2 59.1 0.51
(g2 ) SLE 505 B 1695.7 40.6 83.2 0.48
Soil salinity C 2213.12 46.21 102.55 0.45
(second stage) D 2191.66 39.61 74.81 0.52
A 2375.4 2013 4262 0.47
s Shes B 1758.01 0.26 0.78 0.33
yield C 210731 3701 7402 0.5
D 2085.35 3323 6046 0.54
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Table 4. The best and worst models used in ordinary kriging interpolationfor soil salinity in AQ-Qala

army field in the first and second stages for management units A, B, C and D.

Sols i wsed sl

. Jde Cuns s . .
L =
MBE MAE RMSE dia g Model Sampling units
Model Jsl al>
status )
Fiest stage
sl SR
-0.47 1.347 1.174 '
Exponential Best A -l
0.6 1.697 1.427 s i Part A
Guassian Worst
LQJ -
-0.41 1.408 1.066 o ' s
Exponential Best B .1,
-0.824 2.705 2.368 j-bessel s et Part B
Worst
sl SR
-0.266 1.42 1.03 '
Exponential Best C a=ls
-0.192 3.287 2.339 j-bessel Aared Part C
Worst
sl SR
-0.175 2.671 0.746 '
Exponential Best D uls
-0.266 4.885 1.459 j-bessel s et Part D
Worst
(ﬁé 41?_}»
Second stage
LQJ -
0.53 0.9 0.661 o ' s
Exponential Best A -l
0.512 1.08 0.739 s i Part A
Guassian Worst
LQJ -
0.178 0.854 0.544 - ' S
Exponential Best B a1
0.425 2.15 1.493 j-bessel en Part B
Worst
sl SR
0.037 0.878 0.631 '
Exponential Best C a=ls
0.06 1.13 0.763 s s Part C
Guassian Worst
LQJ -
-0.014 1.9 0.608 < ' A
Exponential Best D -l
0.06 2.54 0.769 s e Part D
Guassian Worst
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Figure 4. Salinity interpolated map in the first stage (ds m-1) for superior model (exponential) in A, B, C
and D parts.
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Table 5. The best and worst models used in wheat yield interpolationfor AQ-Qala army field for
management units A, B, C and D.

G155 6 Sl o Cons Jute ol RMSE MAE MBE
Sampling Units Model status Model
A7 s 0.542 0.452 -0.09
A usly Best Exponential
Part A e o 0.679 0.643 -0.136
Worst Guassian
5 [
s o 0.843 0.939 0.297
B s Best Exponential
Part B e d“f 0.969 1.225 0.37
Worst Guassian
5 [
7 = 0.948 0.998 0.15
C uly Best Exponential
Part C e j-bessel 1.48 1.972 0.324
Worst
s s 0.687 2247 -0.25
DR Best Exponential
Part D e j-bessel 0.958 3.383 -0.17
Worst
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