VEV-ASE AV Fe ) 50 (V) P Y s el sl ey,
http://magazine.hormozgan.ac.ir

S 58 il Gwais 1) 13 613 pagei o) i

Xﬁ”%ﬂ”o@/) (‘;ijLif;uL{b'/A 4;)/13-@.&@.4]/:)& .,}Jf,uJ/quKﬁ.:;ﬂ/:/x/; :J‘\G‘ > M’A‘M
j_{ﬁ".’)ﬁﬁ"c(_{i"/) f&jj_}[&{d‘.«@/) “_)/L’-L{ww_;fjéﬁ a}fJéJb/:#‘;L\wa

Z £ ‘e . . B . a

Xﬁ“%ﬁ“:&'b :L;J'J}Li.(ay&:.:/) (JBL;,«.L;@O}f}LC ajf)b/:é)w 0{))3

ﬂﬂ"&ﬂﬂ"dﬁ{i{/) KL;J;J}M;M/J “_/(L’-L{w.t.g.djfjéﬁ a}f}b/:ab&J}‘ MLN

RN
5o I 2oy b VE TS 12dl 3 6) WLk dowiy )6

@20.1001.1.22517812.1401.12.3.12.1

o4

G 2L 33 358 (o S 63 Sl (il ) 502 ¢ 2yl 56 31 6,8 sl s
s o) 3,505 gL ool cnlio €413 i 05 € 51 >, c6y 5 O samand S sla S50 9 O jui
13905 305 & BN i gy p &0 B ya00m )3T Olil slals Adlate 1)) 31 ,USa 100 43 ol dallas
Gy o3l L s ol dg slaacil o 1)LS 5 )5 silamig 3 (BLE a5 5 olis)
(s pa Ve Ve glis LaaScs Jald 15 080 300 658 g Sl S 58 sloats (K S
i o A 83308 5 (B g 93 b e Ve xY e bt Gl 5 g0 F e Yo K
b dalous W03 gums 1§15 5 LS S e a5 45 Laod guons 53161 (Sils slo sl
s g0 adlate 8 55 OT Hlde S 48 515 0L 1) 5 300 ) ks slaaig oud 4 Glaalds
(0933 Sl Wi 5 diho (b 53 4 315 0L (6513 04 gai 6 3K 53 10 G (6 3ludito
Bl oS8y T catals g T 3lo )3 Lol CanlgT 3ai 1 i )15 06 305 BB 35 26
13 A e il 53 Tkas 4872 (615 265 305 6 51 61551 81 0ok ool s 4 diliT o OLSy
S 13 0 3ai BB @35 5 3o 31 pasli ol 03 90 Jies Sl = 3,513 0Ll 6 5 G50 Sl pesds 03 9
Oy $lad gl S g cds jn Slalles blE ST ‘d.:é)fca)}.p s 2bols 5 .l
S RALE g (b0 gy Olalllas 43 4 315 OLE gl LSl & ity S LU S g g s ab
L 2o 1 53 Lol e300 3l 313 0 sai SV o515 3 31a5 0 0)) a5 i guls5 5 Wb 7505 b
ITods ) oS5 pizead ol bl 5515 040 505 BB 3 55 4 Bk 9 1) OLSS oS5 9 3w
Smdld Jad s (5313 a0 508 BB ) (0 305 25 L 0815 b eltiens ) sboy 01 55 gad 1) W03 gukms
235 LT 6l 5955 C8L w0515 ol (S 515 28 3050 XN (b 53 3 500 o 5 (21l
..»)f e (o

Kam S sl (815 28 305 @355 (1)) 7 08y 58 Skvag rslS 081

hosseinrezaci@tabrizu.ac.ir  :Jgeweo ooy gi %
1127


http://magazine.hormozgan.ac.ir/
mailto:hosseinrezaei@tabrizu.ac.ir
http://dorl.net/dor/20.1001.1.22517812.1401.12.3.12.1

S 555 sl o Gls pai s & B O\Kan 5 Jool oo

Aoddo

b525 5 e 5 Ll e S L a0 s balge plolid pplis (5] 5 ST mla gl <o e
Sla S 505 25T slazel BB 5 585 et (Jets Jalse Sl LS i oLl 5 el Bilse ol 828
(S ladussise Osmmed il glaacs 5l al Sedbl Sl 5 b 5l bly s oS Canl bl a5 STt
S g ¢ Sl Sl D53 5 s BB 4 g b 25 5 HE w5 s el b 0sg SUB 5 sl
s Lasos Lol g0 oS cla S5 Stmsn 39ms b ol ST Olllan s asl axils o s 1) Cu e
o sl GLsls 5 b s il a2, b BB o Slsgast 3lie 5551 5 el lebil &) 50
2 A Jalse dax 5l b0s oy g5 5 GWlas LG KJI; PR ST .(Mohammadi, 2006) s s
(Li and Heap, 2008) c.orless & & jpr a3 ,5T 5 oL

)Jugg;algleolx\aﬁ@&éwj&:&@@p@uay&m%ﬂ\Juw};
(SUs e Sl il Sl ls ol 0¥ dle 1S alel s sd e ol S Culg o
=l s byl b g a5 b ST (Momeni, 2010) wsi s Jols 1) Ol 51 S Osds 00/5 Wl oo lue
(Jomn ol U dblin sl Sl (559,55 55 o) 3 tnl 3,28 o 3 a0 5a) 5 bbor a3l (e Cnay
55 Sl sh Contl & a5 L 5 Ll o ST e Sl eslial s 5 5h e (gosh SRR 5 Sy O
oml e a5 b alsl s 5 (Hajrasuliha et al, 1980) cslsy S 5s cpl s p 4 «Sistang 5 it
oo Ghnaigy 3 a5 3l 0L 3 51 i Sl Gl D kst e bl ¢ JSKie ol ol gen oS 2S5
ol s Bl 5 s YL ol 51 T i s & b eslaal (bl as sdate gla b, 5l ST
Hosseini et al, 1994 & Robinson and Metternicht, 2006 & Emadia and Baghernejad, 2014 ) 5,15 <u S~
(& Amini et al, 2018

i 45 8 yso saossT n eds his (S sl S 2b0osss Gl gl t S esliad JUST s
e oml e ST Slalllas Sl gl e el B e s T sdin 5l a a5 Ol oo (g s e
839050 S5 3 (513 pises (S5 Slea 5 e gad 2l T o 5 ol 5l &8 sl oy BB ilise laacs
Cl Ly Sambgn 3 (60155265505 b 5 olin 51 b oS il o S35 3 s ol it
oS Gl 23 Gl ol o sas il 3 Gty lalllas s > S (Cambardella et al, 1994)
«(Sheng et al, 2011 & Emadia and Baghernejad, 2014 & Amini et al, 2018) .5 _» L Sl 5e5
B o e o By b s OT 53 48 A3k 4 5 BB (el ol 5en dTodl (513 0 503 (oo 42 (2l
Sl st sed BB iigy S5 S (Mohammad Zamani et al, 2007) 5,8 15 Jlsias 53 b s
«(2014) 01, 5 Hosseinzadeh ol 53 o5t ader 31 ST sl S 55 clag 5 o
s ) Kl «(2018) 01, Kan 5 Silvero 5 (2016) o1, Ko 5 TSUI (2015) 01 Ses 5 Hasheminejhad
N ABO s i s etaltn SIS by 5 syl palie 3 (s i (oS5 Il Sl s s S sy

.o . . s ¢ . ¢ . - . . . 5o
oA At QLI @ (b s R ) 1 S 0 el (@b0ss S5 s (ol paises (ST

ARTA



VEV-ASE A FaY 5L (FY) YN Y e gl b s fags

ets Glony L ST sy e 5 gl p = Ll io e O Gl ol o 1z 008 a5 5
)8 «(2016) OI,\Sen 5 Shahbazi i, o5l 5 .(Forbes et al, 1987) 5,15 coenl — ka3 plosl odd 4
&S Slais oKl S 5 NP USSP G Sl e 51 S50 0 ) Sl (g8 ans
3 o sdsn JTodl (S5 o5l e Wt gad 3lams (gl 93 2alS 8 bk a2 pl 5 3,57 (e
S et ST sk 425 By el
slafo b ST (o5 g Sllas 85 55 (ool a3l oS5 28 3550 3 (ouaie Dliios S
S 425 (a2 a1 5 2By 0 0T 18 5 b m55 855 o slas § s 05> il
SN2 a5 LB w55 5 o515 olast Jalss s Jomba 3 ol eised o ol s sl seid S
SLa I B s LT (1,5 5 ol SUS 53 1 BB sy (28 1l Oy ol Galllan dia gl s
Ol a8 ST Sl imed a8 () ks ol (5 slaadds 1S 5 85 coline GlaC (6ls o4 505
o=l 3l S0 o3 g aes 2L OAS Hsd L b sl sladle 55 oS Sl (g e I 58 Ol 3T

Sl bl 5 A8 5 a8 Oy 0T Lol 5l i s sy s adb o ol ar g (Ko

A3 Ol pl SISl s s ST e

anlas 3 g0 ddboio Y
NS YA Y gL 3 g 3 Bl S0 b 3T Ol 53 w4 Olie gl shels Zalaa 3 L5l allas
b gin a5 b () JSKE) 48 plasl S8 100 350 3 mes b (B2 b TR T BT YA 5 Jld 5 e A
5 i S dec ol sl ajﬂTMuﬂuﬁM@l (s B 53 4/ Glas 5z Jos VAL SUL 3L
Banaei, ) cul S e 5 S o e s il (S Gl 5 sbs w3 (IRIMO, 2018) ol
5 st 3 sk Slpe,gs ST L s ONSES ae gorma I Bikes dilate (] ¢ it e L 31 .(1998
5 ik ol Glaanig cwloas LS SleassT wuSls oy, polezr Olgs Sligu, ol o Sl oS
Darvishzadeh, 1991 & ) couload Cuii&l glawls ST 5 |2 IR (S sty O s
ol el 23 OT 18 5508 a5 Lo o 51 e 0T caslllan 390 83 5umn Lo gze ¢ (GSI, 2006
lesls oS5 1 acibere el sLasSTs digmss sl 5 g sl 31 203 S 5 0l saS T e 223
g r.x;f Shas 590 o b 2 Y uame ciS @ia i SUL s 1) ol o 0,8 (Banaei, 2000)
u—«*b‘ﬁfz—ﬂb‘h’-&-’@xﬁﬁ“f—ék-’J‘)‘J-‘Jg‘w“‘l@ﬁgbjl"dujug-’4-3&‘4-{-’)%

leaJuw L&b)ﬁ\{ Q)yﬂu' L;,bb‘)}}ﬁa@ rL’él_Cf\.—Nl J\:Jy' L;:LALBI 4.?.-): O}J{

1F4



6‘56}}3&\3))6}‘3#5"&36"@‘&& C}‘)&«h}&‘ﬁ.&ﬂ

T AT AR AR, (RIS, ST e, S

dxllas 390 o3guxe

g amse
P R oS e o T2 e, e O 7, T K S, KRRy e R s S e R

i .‘s,bﬁu,.skuio 100200 | 400 600 800
I — S—

wﬁa.u,}aiale;.a‘squg6)|>ﬁ¢ﬂ6,§\‘&@\kwy:\ IS

F3 330

St S 550 St Bl a5 L v 3 bl ) e (ol pe (5551 ‘(‘f O )3
osls Olasy S 55 oS s b wl s Ol (sl aals3 b Gillan ey 05 S s S5 gil-«@
ol bl Ui Slamsin 51 eslizal b i 5550 claaSs odd ol (olsnigms 65 & slzl . onlos
o 100 (g e 1oTr Ges Sl ST b s slawisel 5 oly av e 3 TSl Chiaise e (5 230
gLt 8 5 slae (S SUl calan S oblB s (S clag g laoslal Sl g (KT M e 53k 4y
(Rhoades, 1996) . (5 S o316l B C o&aws 5l o3lizal |

5 oot GSa GRSy el (5130505 (55 el g o il Lol s 4y gyt shana
5 Gl Gl &1y Jonte o3 pe g s S0 Sl gy (g eras soatE g 5 s b ki sl Lo
oo sl ot T 5 e 803 0 S s Y 51 T e s e o
ol (0 JS8) @38 oo 6Bl sbe Bl 5 g3 5es 25 92 b e Vet L (aeSll
15000 o S o 9 Al glacdl (gl (ls naised LB sliws cadlaie Balllas 5,50 mlaw 55 0l ~1 b L;u,fll
(o s sl ) 53 68T el 03Vl ) S5 ag aae VA 0Ly sbay & 5 S Sl sl 5 s
ealisul — s ool OLE Y S8 5 5 Oy 5ty o — (sl neised 5,5 plsil sl ek 1 o5 B35

IR PP

! Grid Survey

2 Global Position System (GPS)
3 Uniform grids

4 Offset grids

5 Rectangular grids



VEV-ASE A FY 5L ((FY) e Y e el e ey

¢« * & * F Kk W K .
100 m
* K * * . B —
IOOmI
. * * X * * . .
* * * * . . . . . .
. * *x Kk Kk ok Kk Kk Kk .
. e X W AR W W .
* * . * * X X K * K K %N . . . . . . .
(S A . .
' i aly (5,0 paiges
* * * * * *x *x *x Kk Kk K * * * *
* . * . * * *
* * * * * *
* - * *
* . . * * * * % *
* * . *
* . * * . * * Kk *x * X Kk Kk * * * *
< < <
&0 paiges eI D ol b bl * b gyl paiges bl @

w}a@_yesﬂ*n @}a@_g‘sﬂ\“ &Jo@_gﬁ\:qk‘5)\5}343}05‘5}@1wu\ﬁs)\bﬂé}oﬁébﬁ\t\j\:*Jg.f&
Gpe VeexYeo B Ao s & g VeexY ey 6508 Adatus SO Y 5o g

e 5l eslial L BLE (58 5l el sy s (LT %525 STl (6558 GG (ledaa 51 iy

S o5t G5 ladite sl kb s D el = SIS 5l 05037 b laesls 035 U 5 plasil SPSS
PO I M TTRC U < ISP RSP SIWETPUSI SRV PN WS PR
At oalimal = 3 ph e it )l S s e Olyiey 5 Sl e 3 0n ue (Kilns 3 gl Slaalia
Oz daly s o5 conl (1951) KIige L oas &1, Jga s 8 cpnss ol LI Lulul (Mohammadi, 2006)

el
n
ZZZ.—&[E{X:} \ :Lk{b
i=1

St b O35 A 5 Xi Dlain a4y (clabads 55 pina lade Z(Xi) codd 5,07 1 iie SIS Jlde Z calaly ) s
ol f‘i & 05 4 Al y oS
Ll yslie Sl eslimal b onss oS oilsl bl 55 St )58 slin cpastd oy Kom ST 5o, 5l eslizal s
et i o (b 5 288 O 5s \GSH il 5 by SIS Sl bl (g5ladia Lt pshas
5 (R?) o s 03V ol 6587 5 s ol oo S sladie e 1 GKe S Sl due

! Gamma Design Software
2 Semivariogram

10



S 55 b o Gls pai s N B O\Kan 5 Jool s

Guals 5 Tl i sl bl ¢ gl dte ol s 18 Ol (RSS) ole Jb Slay o ¢ geme o 28
WeDSEEr ) i avlus ol 855 g 3 5 35 50 slaosls (slon s (Gb0ss adte (351 3 eslizal 1y 73T
.@and Oliver, 2007
L dae 5l Jools STl ()5 oolin e G 5 285 GL5)l Gobea b ob0sss ladas cus ) shies
Dl 8 b eslimal TS s Sl epshn B o Jol b 3 (sosd (Als slie 0355 Sl s @ ax s
6303 plad sl Jos ) JST 5 esls 4 samme 4 a3 50 G55 0815 8 1 o OT (a5 45308 G g
S el Sl colas B s 5 Bl ooie eslia oLl opl s Sl lgal g se sla
N i et Sl Sl ey E glhe gl Kl ol sl e el 1T (sl

.(Luand Wong, 2008) i esliul pess Comwo 5 83 oy ot 05T 5 (8 58 & ¥ Lily, i 5a)

n
1 v ol
ME=(—) Z(z;—zlj L
Il
i=1
1 n
MAE =(—) ZIZ-E—Z-[I ¥k,
In
i=1

EMSE =

l n
O -
" i=1

RZ = [Ee (Z, —Z)Z:—ZO)]*
‘v'lfzr=1(31 —Z )X (2 -ZF)

|
|
|
g

0 aal,

ol S5 o 05350 3 0 S0 S S s e 25 21 B Bl

S ST ey adbite (ST (o) 58 gy (2b095 Sl ealimal b (o) 58 T g BB Ggh I
(Mahler, 1979) ¢ § 50 0Ll OT 5 St Sliiod as i b o

atln MaiE o a s Les e 53181 0k el mall b cods ag STl )58 ezl oL
Olyzsas 2als sl asla el (Forbes et al, 1987) . ol os gdoes Jlons| rf'f” 5 gl s
(5 Waly) sl OT by (2087 Spy 425 K ulie 08 S8 Shin Ky e plin s o i Juls

1 Nugget

2 sill

3 Range of parameter

4 Jackknife

5 Mean Biased Error (ME)

¢ Mean Absolute Error (MAE)

" Root Mean Square Error (RMSE)

8 Coefficient of Determination (R?)

® Average Size Delineation (ASD)

10 Index of Maximum Reduction (IMR)

oY



VEV-ASE A FaY 5L (FY) YN Y e gl b s fags

—
IMR = !E s o,

» v..:w)? J;G 63 gd>es y‘.)o- 9 Lod guea o] ‘_’,.:’.i)k.a Wl UAL;.Z.« )f,Lc, o S ‘MLD jASD $ b, s

JJGEJ.AJSALS:.;{_W'/\"4.‘..;..@.2".:.wj:&GZ)}W‘)ﬁ)l{.})}ﬁr}»_}ﬁwﬁ)\{d{wwb @‘J).@‘Md})
(Forbes et al, 1987) ai awsl=a v dasl, ;| Waes gia o l] uﬁ,u et LA wf Uy

l:!:g*' <
R v il

m

sy ey (o gams 55151 e sy a5l Sl s ol 78 83 gama JTos] oS5 ks Ul 425 &g
LS 558 o e A Byl 5l aes g vfl,: ((Rossiter, 2000) il w5 L6 82 gte 351051 Jila | 555

Al Bl AR O3 Ul aB S I paita mla > 05y sl a8l
ASD A sl

() Wadly ¢
LSJ"’L;.*”C&‘“J“LZ"“{?.}:L!JM"@ Olas adbe S Sos 3.;.[)1 Lgl.cho:l.sjl I LgJLATW}S ¢\ d).\:—
bt 58 esls &8 ai @il s el o0 ) a8 lin &S 5 g5 el = 318 slST 05037 Jo= 2o
C_',\_.»‘A.‘.'_m)\} Laesls UJ}: dtﬁj LY ‘U"K” JL’I:-LA rIR DD (’\J?}:’.Jb J.“JL»T J\ W ool J&@T )l ekls
o 5l oS @%.JLQ bds e s ol s Slasloes 51 iy (6558 sWesls (Mohammadi, 2006)

(Walter and McBratney, 2001 & Jordan et al, 2004) .& Jb 5 - sl o g2 0l 5o 16 s 50 oo Kal,

A S ) 3h slresls @bl Cawe 5 1Y Jads

Sig  shwe DBl Oled ey ol S il el slaw okt

/e £/¥4 \A/SY £/50 Ys/0 Y/§A V00 @dS.m?) S S colia

&L‘w Jde S ud odalin c(Y’ Jg..u) Gl 4 gl L;l.a)iﬂj\ g.iljé LS‘J'.’ ol ) LSl"z’L""J'.‘.:"‘:"(".C" 6\3.:4‘){
¢ . . - M s e .

N ez 3 0dsl 3L Sl psame 0 2S5 e e 2 SVL @ slial b 4l 351 Sl o e
wajlj L;UMJ.LA Cawlodds as Ll wlﬂu")‘f’ g - LS}J{ Jae OT BE) S cwl & S 5 ds s pdi gad
Bagheri Bodaghabadi, ) Lleas 6 me o5 onl 55 50 cladas Olgea 55 5 Oldlbs s G opl s
6}_@ 2 LS sl gladas olasie (2018 & Abdennour et al, 2019 & Benslama et al, 2020
@L_'.'.; wl_..nlﬁ C/\—M‘lov\—ﬁﬂ O\_z.gv J}J\_'g- 22 4&3}3‘; U:'j) hﬂ}; 4::9)? QJ}& L;L‘b&:.«?g L;lj'f ng‘}ﬁw‘)a}
3 Gt O S8 G 0ty i palie cibisin (ol 2t smd s S (sl Ui (l 3 sk sz

! Delineation Density (DD)
2 Minimum Legible Delineation (MLD)

0¥



S 55 b o Gls pai s N B O\Kan 5 Jool s

e S Sl giladin 53 ST sl s & alse o gaoma 51 s T sl I 5l a5 0 5
OLuSS ayy s Sl eas el G bl s 4 g L (Mohammadi, 2006 & Hassani Pak, 2014) xsle.s
ot 3 oSS Jolsh 3 s nad Sl o 38 e Ol on Laesls IUT 5 (o3lueslaT (sl sl
5390 mn (any p Cl dibte 3 )58 S iledin s il bl e dgT 2571, 5 ek sed sl cailat
3581 55 1 ols paises bl ol 25— 558 e Lasie Wi 3 S0 Gl Haulya ST plas sl
OLLSn s Mosalagl i O gomen (g3dnte Slalllas 3 jal ol &S das o Ol Jsgoms LB 5 (o558 slia
) olie a5 58 bl (613 6505 sla S pLas glin Sl a,e ) e 81 clons b (2015)
il e s S o 1 ol s BB Jolg S s filae S 0y Gl s &1 5 s el
S8 Emete @lab Sl B 3 sls s BB ms S 58 ) el ]l bl SIS
ST el jastls o fomlomn A o T 15 xS )l Wlas bl slaws L & 5 & e ol S s i
55 Salodd SLIY g 3 OT ol &7 il (613 95 509 oS gl w8 8 g ca e gl ik 4
JE RS ARCIPE R oY LA P R SNSRI JPY BT PR CNDPS RIS
Sl dale 1y (15 cLa, 5576 Ol o ol aly 353 g0 oy dibita 53 (58 bowsze e Krued /1y |

(Cambardella et al, 1994) c.ils aibis )5 g 58 2STT

Isotropic Vanogram Isotropic Varogram chopic Veslogres
0410 S 0.308 0.307 ju EESE
- o T
o~ O a_—=" O - 10
0.308 o 0231 — g 02 a

000 3004 78588 17881 1571.75 0.00 e 75805 113842 151780 000 40497 80004 121491 181088

Separation Distance Separation Distance Separation Distance
A4 U
.
isotropic Variogram isatropic Variogram
0.308 o __— 0.208 0 a0 g .
— = )
S

3 .

j@ﬂ&,}-?«éﬂ"ﬂ&ﬂdﬁ:ﬁ_gc‘sﬂ\ﬂQg.g,o&:.&-«JJ\:‘5)\3)3‘6)»36\&)@\))5\?’6)}.363).’.6‘5\.&Mﬁ:‘"Jg.f:
Ge VeoxYon bl e si. & g me Vo xY e 63508 bt S S e Yo 5o

1 Variogram

I\ g



VEV-ASE A FaY 5L (FY) YN Y e gl b s fags

6)\:ﬂé}dg}§!\&\y\6\,go&o:\:uij\ﬁsw,xﬁrgdmdﬁow:\’ Jour

Sl 0 ¢ gazee ) & dln] Camd ) i _
_ adw U als Pty Jobe F 13 i sei 6 N
ouile B ECIWNY s
VX TN L/avy /0§ YA fAY TS sl ]
glven A TANR! TAWN /5T ¥Yao Y sl -
FAARR TN VAN AN /AN AR Y sl -
£/55va TN /AV§ CJYVY AR AYA /00 $s5 o
/8% TN WIST AV /f50 Wt Vs sl &

SN XY s At SE_ S Y F 0 S e S P T e S m o Ve S T
G VeoxYee Bl s oSS

e 5 bl yalie U] 055l sme d 05a3T s ey b (F Jpir) K S dote i Lizs|

53 ) U e i olis a5 b Wesls (63,57 S 2 b ol ks B o 1) o5 s
5 (I90) e g s Sl o sty o ool 5 4y ST oSS Ll s n L5 (13 5505 sla KU1 a5
Olss o ool Sl tdms o Ol & 9 LAl (gl i ses Sl o e | (v st (e Sl o a8
@ iz 55N oKl o Sedls Calia (o)l 185503 (SIS 95 3 s £ 15,8k s L
i e WWE i Ly el g b 508 ) ¥ i s oy lzel gl atls s 5 a1 sl 4 S
@3 s oS sl o)Ll eSS ol a (et Slag e 5 S0ka 4y el VS ldie 5 VAS e b s cllor KL

.v_wlL@Té;;;lJ;ﬁgwwbwvfljs);\mﬂ‘wﬁxgwg& eSS Ces 9

6313 26 305 & S g1 51 53 i S Jis omin L) ¥ g

t 5l R? RMSE MAE ME 615 14 305 5 )
«/YYANS o/sAf Y/s§Y \/Ya — /A ]|
</\s0NS JAYE Y/IV & \/AS —v/eA <
</¥\\NS ARNE AWAYN \/A — /N4 <
+/AAY¥NS AR Y/ VY \/YA —/\A <
</YSY¥NS A Y/YS VAR —v/+4 <

dl:.la.”_..w&._i_bctgj_uf“}_?ij_?ﬁ)a&._i_%);dj_u\'“ Mﬂ&:_jﬂ_gééj_:ﬂ\" L&f@_dlﬁ

G VeoxY e Bl Llats a8 &y o me VeexY e oo gas

Sl S o addlas s bagame osd g Cany f Jgdr 5 (b ST ()58 B2k o S

) i gr O - Wlod o (613 265508 sla &1 g 151 Slalllan DU (slaosls Sl oslinl 5 Koy S
53 Gost S s A glalid adbae 3t e 5 YT ol ae b osd Sl OIS Ll ¢l
S I sl e wdbie L8 4 G S Sl st Sl S LB a5 sz bl ailaie

53 St Dl ols W) aalie 5sh d 0ded gy — Jled S 05 B SIS s s ow

100



S 55 b o Gls pai s N B O\Kan 5 Jool s

2 8w Ol s S e G Raer Banlsny 5ty 55 subT ens Bl 4 o g0 Sl Jols slaats
03 orh g, S Ulpe @ glr 2T 0L oMl ) Al it slasile sy ils S13 L oo
D Olg s st Sl ot = b N, saalin pmmes Lcudls LS o 58 ol L Ol o | il
Ll aS ol by adbne o8 B s e b 5l (BU adus i 5 ot S o adbn STl s
ailie (5 0 Al 3 Jhaiie oo5d WIS Glawgy 3y andl S o Jes il 3 b 255 Olyea
Kl Bl oo b — s 0 OLES (S Cny b iy o | adlaie > (U5 (o) Dl Ly, 5l gl u-uil‘ S -
Cign it o Sl oYl ol S5 sl eI cladle s 3 Sl 15 211 Ciite oy ik
S (sosd (b s 55 05 e sadals alse Olsisas 55 oty Slllas > iy i 5 ailas 2S5
I uls s ges L;)_iﬂ ¢l oo (Huang et al, 2015 & Yang et al, 2019 & Xu et al, 2019) wlouis =l
o S S a5 I i e el b OT Gl 5 S Sl L 00> Ol
G S8 S 55 So e STl iz a 2B 4 b (1 Jadr) it ol e s Jsd BB Lel
ROWSS SRS U PRSP VIPUPHEN IOV I KV AR VPE S R
3 (515 285503 Sl S g 15151 Jole (slaatd s SIS 1 S ol e 5558 ST 635150 U
il (5 500 S 1 ol (658 by o> oOST K 1 Slise laonns b of JS2) 555 o
a1 b el (ol ppaigod b Sl e Sdm s Olgi a1, OT e o (F Jgum) 558 0 odalie
A Ui s Ly Gl il ol o o dls e slbeals 3lup i o Ko S o) Vb 55 5 Cilisa
ol s o\ casi 5o Ll s S ey s g Y10 Ol & adlate 55 ST (o 08 e S s
b say el (sl sy 5 e e e TY (53 2l (F ) (el 2650 s S ples (gl
L, .(Mohammadi, 2006 & Hassani Pak, 2014) 53,5 a3l K S 23, Coale & 7 ool besls (g5lap
glin s (6 el s 305 OLSG sbe allln 3550 (13 265 505 (sl 551 els oo s ) Sl @ 4y
BhuNia oLadllas O s (535050 3 3550 slgnty bl by ol s (o136 505 sl 4151 slaatis L 1IS”

Db am g 4SS ol ol e SLOgs o b gl e OT s S — (2018) 0,

A1\ 4



VEV-ASE OV Ee ) 58l o(FY) ¥ Y e il b sla e g

644500 645000 645500 644500 645000 645500 644500 645000 645500

o o =] o o
g S g £ L8
S ~ 9 i 9 9
§ y § § § §

- - - - -«
=] o S = =3 o
N o N I N o
g g 9 s 9 s
=3 =3 =3 =3 =3 =3
81 g 8 S 8 LS
S S 8 S 8 Y
< g 9 g 9 g

4220500
4220500
4220500

4220500
4220500
4220500

|
el &

644500 645000 645500 644500 645000 645500

644500 645000 645500 644500 645000 645500

+— 4
4222000

4222000
4222000
4222000

0 125250 500 750 ,000
— Meters

4221500
4221500
4221500
4221500

EC (dS/m)
. -
| 4-8
| ERLE
B s 32

4221000
4221000
4221000

4221000

4220500
4220500
4220500
4220500

644500 645000 645500 644500 645000 645500

Yoo o dSdio g et du.,o45.,&-u‘d\:‘5)\%4_43}»3‘5!@}{)\&\,ﬁ\s\ﬁ@q;‘p,)qJ\és)ﬁ‘s.\q%w:fJﬁfﬂ
G VooxY e Bl Mot i o g VeexY e 6808 dats K n e Yo 50 5 e d e e ie

‘s)bﬂﬁﬁgsh;fﬂ&\}shs\,gw&»b)y&Ie.u()t“&a)s)ﬁ‘shu@ S g 1 ¥ J g

Vv v i 1] I SN
S eolia S5
YvyY< YY-\s \$-A A¥ -
(dS.m?)
Yv/vs s/VE fs/5 AA/Y )
£/50 oY/80 aV/A o _
s S
VA v/ay f4/fY a0/vE &
813 i gai
s/vE A8 2AnY VY/YA <
V/VvY AN/Y A8/ A <

Sy VY (e et KB S Y 5§ s Shm e Y e S m o Ve S T
G VeexYer al Ll Sa

AN\



S 55 b o Gls pai s N B O\Kan 5 Jool s

b s pliie K s K b alia ey o JK2) s s S el Sl Jols slaess
§

Sheas as S ks mom e Sl /8 55 T S e i BB S3same (87 Gy ol 5 488 T b il
JLSa VAT o Al VB asa e VNG e VTE S e slie Glls el agh bl aled g,
83gd e 5 a5 (B 53 gues (SSE P Clis Bl (s S5 ST b el ol Sw
S5 s RalS S et ld ol o 5 g e 531 L st Gla el sl g S LG
O i 53 5 — a3l sl (s sl 55N ¢ lsl 1 ol il (slaats (ol o~ Laos pms
o oo s S Gl oiia IMR 5 ASD (o astls jyslia (28187 iy, cion ol Ly Bleks sdiypon
amo s gy Jlody] (ST, iy a5 b (sl 55 s (saped, DD el (gl o Jlo s sl il

.wl@_gdl‘yc&c*%‘j@

6313 28 305 S K1 #1551 61 0k g Srald 91,8 la oL b e

DD (%) IMR ASD (cm?) 613 345 305 (5 51
a/av §/+4 SIV ]|
7ANd £/4Y 4/5A o
f/04 f/sv AV <
Y/ /0N \Y/ff <
1AM £/ay /54 &

u\:‘b‘“—‘“&—:‘—‘:"dj—:‘r"}—TJé}—:u—"..)'“&:—:‘—%‘C;J—:"Y“u—"f/‘&':—‘i’—‘.“dj—:‘\”gj‘.’f“g':j‘—“j‘*

G VeexYan nglé:m@_bjéﬂ\wx\‘ﬂésw

s « 5" (Forbes et al, 1987 & Rossiter, 2000) <l aiss < O35 Jonads Ol e ﬁu ASD o=l
MLFJAZ_M@A_{J[}JJ ol .Uy@JSMQL;Jl:ﬁA})M&)i”J’\ J.pBMA d}.\:;)é OTJ‘.LZA
K}Lﬁ){”}} ol s euls pises bl rfljjsl.xﬁdgdq-)} .wlmlf&wgb Sl oS Ll L;)ill
o@QW.JJIM@ﬁ&QJMQQkJ OLs wlS s ks gas sliws LSJ-E‘J-EJJT-&J-ZS SalS S el ol
LB mis b G2 S0 s e ls ol Sl el Slllls Bl slas b o oS0l cos &5 o s S
. . 5 e - /. - PR s . . .
Jladas @ J)Jq-@\.‘bwblﬂ .&:«Mlm&}_)ﬁm_)ﬁwjﬂ ijéji}ulm uLﬁdeﬁJJd_)lJJ{@w
ol LT ol S dm SOy el e god o s801 o 1 ol e & bogy o 93 5| i IMR sl
O gld s geS L;La)fjlq%::;qu;acyj S 5 op i J ((Forbes et al, 1987 & Rossiter, 2000)
wlS S 258 s Ol e Gl ol I 51k s Gl S 5, o glie 51038 a3l I
Sy e sy ‘U'.’.‘J"L‘" bﬁ&wwuﬂ@ U’“'M’{ L;‘ﬁ%()&n‘dgc&)‘bﬁéw Lla slaw 3l Ous
Ay ol an DL oy 5 e o 355 0 48 8w IMR 5 ASD (glajasls o g o 43 S
.L_.iTLsﬂ Cawddy Al S T T L;Jb)ga\.?}qj L;L&;i” @L‘:} Sl el ags Lgl.dsd..ﬁﬁ Bl LS“"QL( S S daaiss

10A



VEV-ASE A FaY 5L (FY) YN Y e gl b s fags

Sl S5l Kol Wlendls 28 Ky s Wes g JTonl (S5 (oo Jals ) badipasslass talS”
Sl e sas sl 2alST 51 e 9 558 o3 e bes gdse dloy] Vfl;«.wl;ﬂ‘ors bls slaw el ol sen
58 38N s, LKl b ar g JBos (oam Sl 0sB ot 193 g Camd s S| Latlh s (ne g
LB 35 (15 AMR 5 ASD psas 3 sdd dmy 355 a3lod & 5 0 s S sl 3 asli gl 550

.JjLstA ‘;,.23)4..,.25 6L§oﬁj-l>=ﬁ V.{‘JJ Jlu\.ZA o b 6)‘);{4.3}»)

6 S dmii 5 Ey 0

iy S s sy Slles clacyssis (ST b S G50 (Knasn s b li STl Sl s
Sl o OT 5l aS” el (LKl 6T L S ldas 5 labai (g)ls e sed By gde ol s
o) 3 st el Ko 5 o 51 obT ns sla sy S8 & ST Uilie oo S 05 SKe 25T
P S PLIUS PRV-3) Wi e CoiS § Como (85 bis ed cadlllan &u a5 Ol s o grdd s Ll
i S| sl (1 3m5  gs Ga b SN S ot STy sl alllan s T Sl (g3550 S
S ol et LS sl et li 5 b hlass s oAb sdblin 5 ) ¢ Slalllas BB m55 5 (S5
el Jalse el 51t it Gy 3 iy s 5 = sl neises s S ¢l

Jis op 0 8 5l Sl (LS5 Ly (gls i gl s S sl Gl ob fols 0L, w5 sl
S5 =Sy b0 dae &l g5 ealia 5 (&5 @ oo ol s sl alos de) 2los
o Ol o (5 o s (sl ol dan b aglin s & 801 (gl (65,5 ) sline ISLEESN
el T S5 51 Gy ol e BB 55 G35 o055 3l oslimal b et &8 U o (ol > o s £
oz S5 a1 Kl stz S el b b sladie gl duals 5 ol palie iy lis
o Saalta Sl 30555 e sbamsiia S uolie o st OMT Cesay 53 blE 55 1 o
S 3 ST oy S S O3 e b 15 L b s s SU gl 51 ol LS L
A B e 580 el (VL Ol Cbl 5 e @ Blg o 5 sd e Jools i @ SlieT Gla el
o)Wl Slllas bl w55 5 oS5 51 0T Oag Jites Boa ool Ul gl oslizal 55 (pbOs 50 die gy
oS B ity Cedl (S (s gl 48 8 s SIS slasiladis S35 5 oo Bl il
sla Sy @yl pF 5 0L, S5 s S i s s o L5 | BB G5 4 S (Ul5 04 5e
Sl o)Ll lagsludas cds s b BIF B 5 (L&

By a5 U caibaie 6558 STy Camdy S0l LU 0 STl ()5 iy (ra 5 bt
1> R4 5ed L5)<” b ey B (hiva“;) o3lanal 5550 oy Sl (AU (gSlup S Osmer (2LOs,s lalles
OT Bl et s st LIS Glaasls o x5l gy 3 (SWlas bl ISEER LSRN
S Jmole aais 55 o Il s Do 5 Joa (o)l 50 BB (VL (S5 5 5lass ol gen &7 o

o Sl b5 slas b S 358 e gl el S b L T oY T2 s 5 s

108



S 55 b o Gls pai s N B O\Kan 5 Jool s

e Sl o 5ph w8 S 55 S e 53 oo s BB LG o Gl s eosline s
Cd i VL QLS L laais cadl iy blie S 0 Cond (GBS ) 03 (6052) (mun 2050 Ll
blss 5l o gasar pmis o oS0 L dits jsbes Ol ed L s goms JTonl (815 imen aT g
33 35 b g o5 ey o) 31 0asl el (ol o 15 o 55 Sllan Sk sy L a5 0 505
338 o T sy ol 35 g €355 3L w515 izl ST (gl g S b
o e 5ol L T s 55 5 Sllllan B s (oo oy 28 canlllan ol dns IS 5k
sk Js s sz ST osd (LalB CuaS 5 S (s b ed aua 5 Ol s (g gxdd e
Sl ol Wl s 1505 0 slerin « ol Gaa) s 0ad Juols s 5l eslial 5 bl a5 JaSS
trn g Oldies b i L0 b gl 5,08 505 eslil 5 Calss (>80 ST s S nla

Ll

@L’.ﬁ
1. Abdennour, M.A.; Douaoui, A.; Bradai, A.; Bennacer, A.; & M. Pulido Fernandez, 2019.
Application of kriging techniques for assessing the salinity of irrigated soils: the case of El
Ghrous perimeter, Biskra, Algeria, Spanish Journal of Soil Science, 9(2), 105-124.
2. Amini, D.; Tavakoli, M.; & M. Rostaminya, 2018. Mapping spatial variability of soil salinity
using remote sensing data and geostatistical analysis: A case of Shadegan, Khuzestan,
Quarterly journal of Environmental Erosion Research, 7(4), 24-43 (in Persian).
3. Bagheri Bodaghabadi, M., 2018. Is it necessarily a normally distributed data for kriging? A
case study: soil salinity map of Ghahab area, central Iran, Desert, 23(2), 285-294.
4. Banaei, M. H., 1998. Soil moisture and temperature regime map of Iran. Soil and Water
Research Institute, Agricultural Research and Education Organization. Ministry of Jihad-e-
Agriculture, Iran.
5. Banaei, M. H., 2000. Soil resources and use potentiality map of Iran. Soil and Water
Research Institute, Agricultural Research and Education Organization. Ministry of Jihad-e-
Agriculture, Iran.
6. Benslama, A.; Khanchoul, K.; Benbrahim F.; Boubehziz, S.; Chikhi F.; & J. Navarro-
Pedrefio, 2020. Monitoring the variations of soil salinity in a palm grove in Southern Algeria,
Sustainability, 12(6117), 1-19.
7. Bhunia, S. G.; Shit, P. K.; & R. Maiti, 2018. Comparison of GIS-based interpolation methods
for spatial distribution of soil organic carbon, Journal of the Saudi Society of Agricultural
Sciences, 17(2), 114-126.
8. Cambardella, C. A.; Moormam, T. B.; Parkin, T. B.; Karlen, D. L.; Turco, R. F.; & A. E.
Konopka, 1994. Field scale variability of soil properties in central lowa soils, Soil Science
Society of America Journal, 58, 1501-1511.
9. Darvishzadeh, A., 1991. Geology of Iran. Pub: Amir Kabir- Iran, (in Persian).
10. Emadia, M., & M., Baghernejad., (2014). Comparison of spatial interpolation techniques for
mapping soil pH and salinity in agricultural coastal areas, northern Iran. Archives of Agronomy
and Soil Science. 60(9), 1315-1327.
11. Forbes, T. R.; Rossiter, D.; & A. Van Wambeke, 1982. Guidelines for evaluating the
adequacy of soil resource inventories. SMSS Tech. Monogr.4. Cornell University Department
of Agronomy, Ithaca, NY.
12. GSI., 2006. Geological map of Iran 1:100000, Sheet 5465. Geological Survey and Mineral
Explorations of Iran, Ministry of Industry, Mine and Trade.

V5


https://www.sciencedirect.com/science/journal/1658077X
https://www.sciencedirect.com/science/journal/1658077X

VEV-ASE A FaY 5L (FY) YN Y e gl b s fags

13. Hajrasuliha, S.; Baniabassi, N.; Metthey, J.; & D. R. Nielsen, 1980. Spatial variability of
soil sampling for salinity studies in Southwest Iran, Irrigation Science, 1(4), 197-208.

14. Hasani Pak, A. A., 2014. Geostatistics. Pub: University of Tehran (in Persian).

15. Hasheminejhad, Y.; Homaee, M.; & A. A. Noroozi, 2015. Determining proper sampling
density and strategy for soil salinity assessment before sampling, Iranian Journal of Soil
Research, 29(3), 335-350 (in Persian).

16. Hosseini, E.; Gallichand, J.; & D. Marcotte, 1994. Theoretical and experimental
performance of spatial interpolation methods for soil salinity analysis, American Society of
Association Executives, 37(6), 1799-1807.

17. Hosseinzadeh, N.; Salehi, M. H.; & J. Mohammadi, 2014. The effect of sampling density on
the accuracy of estimation for some of soil properties in Shahrekord Plain, Journal of Water
and Soil, 28(1), 190-202 (in Persian).

18. Huang, Y.; Wang, Y.; Zhao, Y.; Xu, X.; Zhang, J.; & C. Li, 2015. Spatiotemporal
distribution of soil moisture and salinity in the Taklimakan Desert Highway Shelterbelt, Water,
7,4343-4361.

19. IRIMO., 2016. Country climate analysis. In: Islamic Republic of Iran Meteorological
Organization, Ahar center. Data sheet.

20. Jordan, M. M.; Navarro-Pedreno, J.; Garcia-Sanchez, E.; Mateu, J.; & P. Juan, 2004. Spatial
dynamics of soil salinity under arid and semi-arid conditions: Geological and environmental
implications, Environmental Geology, 45, 448-456.

21. Krige, D. G., 1951. A Statistical approach to some mine valuation allied problems of the
Witwatersrand. Master's thesis of the University of Witwatersrand, 272p.

22. Li, J., & A. D. Heap., (2008). A Review of Spatial Interpolation Methods for Environmental
Scientists. Pub: Geoscience Australia.

23. Lu, G. Y., & D. W. Wong., (2008). An adaptive inverse distance weighting spatial
interpolation technique. Computers and Geosciences. 34(9), 1044-1055.

24. Mahler P. J., 1979. Manual of land classification for irrigation. Soil and Water Research
Institute, Agricultural Research and Education Organization, Ministry of Jihad-e-Agriculture,
Iran, Pub No. 205.

25. Mohammadi, J., 2006. Pedometry2: Spatial statistic. Pub: Pelk (in Persian).

26. Mohammad Zamani, S.; Ayoubi, Sh.; & F. Khormali, 2007. Spatial variability of wheat
yield and soil properties in a selected agricultural land of Sorkhankalateh, Golestan Province,
Journal of Water and Soil Science, 11(40), 79-91 (in Persian).

27. Momeni, A., 2010. Geographical distribution and salinity levels of Iranian soil resources,
Iranian Journal of Soil Research, 24(3), 203-215 (in Persian).

28. Mosalaei, M.; Shirani, H.; Mozafari, V.; & |. Esfandiarpour, 2015. Spatial variability of
salinity and absorbable B in the soils of Hossein Abad region- Yazd, Journal of Science and
Technology of Agriculture and Natural Resources, 70, 59-67 (in Persian).

29. Robinson, T. P., & G. Metternicht., (2006). Testing the performance of spatial interpolation
techniques for mapping soil properties. Computers and Electronics in Agriculture. 50, 97-108.
30. Rhoades, J. D., 1996. Salinity: Electrical conductivity and total dissolved solids. Pp. 417-
435. In: Sparks, D.L. (ed.). Methods of Soil Analysis, Part 3: Chemical Methods, Agronomy
Monograph, vol. 9. Pub: American Society of Agronomy and Soil Science Society of America,
Madison, WI.

31. Rossiter, D. G., 2000. Methodology for Soil Resource Inventories. Lecture notes, 2nd
Revised Version. Soil Science Division, International Institute for Aerospace Survey and Earth
Sciences (ITC). Enschede, the Netherlands, 132p.

32. Shahbazi, F.; Rezaei, H.; Alidokht, L.; Heidari, S.; Kazemi, Z.; & S. M. Mahdavi, 2016.
Impact of sampling density on efficiency of soil salinity map (A case study: Karkaj Research
Station, University of Tabriz), Journal of Water and Soil Conservation, 23(2), 239-251 (in

il


https://srjournal.areeo.ac.ir/article_103499.html?lang=en
https://srjournal.areeo.ac.ir/article_103499.html?lang=en
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=18&cad=rja&uact=8&ved=2ahUKEwjDgq27k8DnAhUJ3aQKHUBmD5sQFjARegQIAhAB&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FAmerican_Society_of_Association_Executives&usg=AOvVaw1GTHKy9XisL-aPLwvvUMDp
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=18&cad=rja&uact=8&ved=2ahUKEwjDgq27k8DnAhUJ3aQKHUBmD5sQFjARegQIAhAB&url=https%3A%2F%2Fen.wikipedia.org%2Fwiki%2FAmerican_Society_of_Association_Executives&usg=AOvVaw1GTHKy9XisL-aPLwvvUMDp
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=S.+Mohammad+Zamani
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=Sh.+Ayoubi
https://jstnar.iut.ac.ir/search.php?sid=1&slc_lang=en&auth=F.+Khormali
https://jstnar.iut.ac.ir/article-1-688-en.html
https://jstnar.iut.ac.ir/article-1-688-en.html
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=2ahUKEwjwh868lcDnAhUMDuwKHTkwACoQFjAEegQIBhAB&url=https%3A%2F%2Fwww.sciencedirect.com%2Fjournal%2Fcomputers-and-electronics-in-agriculture&usg=AOvVaw0A5dj1zB0sI9hv8LIeSjUU

S 55 b o Gls pai s N B O\Kan 5 Jool s

Persian).

33. Sheng, Y. U. D.; Qi, Z.Z.; Hao, Y.; Zheng, S. X.; Zhi, T. M.; Xia, S. W.; & W. H. Jie, 2011.
Effect of soil sampling density on detected spatial variability of soil organic carbon in a red
soil region of China, Pedosphere, 21(2), 207-213.

34. Silvero, N. E. Q.; Junior, J. M.; Siqueira, D. S.; Gomes, R. P.; & M. M. R. Costa, 2018.
Sampling density for characterizing the physical quality of a soil under coffee cultivation in
southwestern Minas Gerais, Engenharia Agricola, 38(5), 718-727.

35. Tsui, Ch.; Liu, X. N.; Guo, H. Y.; & Z. S. Chen, 2016. Effect of sampling density on
estimation of regional soil organic carbon stock for rural soils in Taiwan. Pp.35-57. In:
Imperatore, P.; & A. Pepe (eds.), Geospatial Technology - Environmental and Social
Applications. Pub: InTechOpen.

36. Walter, C., & B. McBratney., (2001). Spatial prediction of topsoil salinity in the Chelif
valley, Algeria, using local kriging with local variograms versus local kriging with whole area
variogram, Australian Journal of Soil Research, 39, 259-272.

37. Webster, R., & M. A. Oliver., (2007). Geostatistics for Environmental Scientists, 2nd
Edition. Pub: Wiley press.

38. Yang, X. D.; Ali, A.; Xu, Y. L.; Jiang, L. M.; & G. H. Lv, 2019. Soil moisture and salinity
as main drivers of soil respiration across natural xeromorphic vegetation and agricultural lands
in an arid desert region, Catena, 177, 126-133.

39. Xu, L.; Hongru, D.; & X. Zhang, 2019. Spatial distribution characteristics of soil salinity
and moisture and its influence on agricultural irrigation in the Ili River Valley, China,
Sustainability, 11(7142), 1-17.

7Y


https://www.publish.csiro.au/sr/pdf/srv39n4_ed

Quarterly Journal of Environmental Erosion Research Extended Abstract
http://magazine.hormozgan.ac.ir

The Role of Sampling Pattern on the Efficiency of Soil Salinity
Monitoring Map in Shamlou Region

Seyed Amir Seyed Hosseini Asl: M.Sc. Graduate, Department of Soil Science and Engineering, Faculty of
Agriculture, University of Tabriz, Tabriz

Hossein Rezaei': Assistant professor, Department of Soil Science and Engineering, Faculty of Agriculture,
University of Tabriz, Tabriz

Farzin Shahbazi: Professor, Department of Soil Science and Engineering, Faculty of Agriculture, University of
Tabriz, Tabriz

Shahin Oustan: Professor, Department of Soil Science and Engineering, Faculty of Agriculture, University of
Tabriz, Tabriz

Avrticle History (Received: 2021/11/7 Accepted: 2022/02/19)
@20.1001.1.22517812.1401.12.3.12.1

Extended abstract

1- Introduction

Sustainable management of soil and land resources requires the identification of factors
affecting their development or degradation. Accurate and reliable determination of the
distribution of soil and landscape properties is the basis of such identification. In this regard, it
is necessary to prepare continuous location maps. In soil surveying, soils are generally
collected by a point-by-point sampling method and soil properties between these points are
estimated by interpolation methods. Soil salinity is one of the most common challenges in arid
and semi-arid regions of Iran, which leads to land degradation by declining soil quality.
Therefore, monitoring soil salinity is needed to overcome the aforementioned problem. The
accuracy and precision of Kriging, as one of the major geostatistical methods, depend on the
size, distribution as well as density of soil samples. Due to the use of these maps in soil
planning and management for the future, their accuracy and precision are of great importance.
This study aims to evaluate the role of grid sampling patterns on the quality and efficiency of
final soil salinity maps.

2- Methodology

The study was conducted in Shamlou region with an area of about 155 ha. It is located in Heris
County, East Azerbaijan Province comprising abandoned cultivated lands. The dominant soils
across the study area were Inceptisols and Aridisols. Based on the main objective of this
research, five sampling patterns were designed: 1) uniform grids of 100 m; I1) uniform grids of
200 m; 1) offset grids of 200 m; IV) rectangular grids (100x200 m) with vertical direction; V)
rectangular grids (100200 m) with the horizontal direction. A total of 155 disturbed samples
(0-20 cm) were taken in the study area. All the collected samples were transferred to the
laboratory for analysis. After providing the soil extracts, ECe was measured. The Kriging
method was also employed to predict the spatial distribution of soil salinity according to the
above-mentioned patterns. The accuracy of prepared maps in a classified mode was also
evaluated. Finally, the efficiency of each map was evaluated using the Average Size
Delineation (ASD), Index of Maximum Reduction (IMR), and Delineation Density (DD)
criteria.
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3- Results

The maximum ECe in the study area was reported to be 36.5 dS.m™. The provided maps based
on the use of various sampling patterns showed that the salinity of the west part of the area was
higher than the east one. Geostatistical analysis revealed that the spherical model can be
identified as the best-fitted model for a 100x200 m rectangular grid with vertical direction,
while the exponential model was the best one for the rest patterns. The results demonstrated
that the least and the highest values of nugget and range were observed for 100 and 200 m
uniform grids, respectively. Since the index of nugget/sill illustrates the spatial dependence of
soil salinity, it was found that management has no role in the spatial distribution of salinity
using all studied patterns except 100x200 m rectangular grid with the vertical direction. The t-
test results indicated that there is no significant difference between the predicted and actual
values. According to the R? values, the best sampling pattern was found to be uniform grids of
100 m, followed by, rectangular grids with horizontal direction, offset grids, rectangular grids
with vertical direction and uniform grids of 200 m. The next step was to assess the maps (with
a scale of 1:13337) efficiency indices. It was found that the maximum location accuracy,
minimum legible delineation (MLD), optimum legible delineation (OLD) and optimum legible
area (OLA) were 1.33 m, 7115 m?, 1.6 cm? and 2.84 ha, respectively. The lowest average size
delineation (ASD) was found for uniform grids of 100 m while the highest one was for
rectangular grids with vertical directions patterns. A similar trend was also observed in terms
of index maximum of reduction (IMR). Furthermore, the optimum delineation density (DD)
was found to be 4.59 for the offset grids of 200 m pattern.

4- Discussion & Conclusions

The results showed that sampling point distribution had a more important role than sampling
point density in selection of the optimum model for interpolation. In terms of nugget and range,
this role was demonstrated in an inverse manner. Since the nugget/sill index (taken by all
studied sampling patterns in the same results) revealed that salinity has a strong spatial
distribution, the density and distribution of sampling points did not play an important role.
Although the distribution of sampling points had a role in the accuracy of interpolation, the
sampling point density was more effective. The results showed that preparation of high
resolution maps with many details does not always require a large density of sampling, but in
patterns with the equal densities, the efficiency of maps depends on the distribution of
sampling points. Also, there was no direct relation between optimum delineation density and
specific density as well as distribution of sampling points. Therefore, prior to the selection of
suitable distribution for soil sampling patterns, it is recommended to find the optimum
sampling density for the project.

Key Words: Kriging, Land degradation, Salinity zoning, Sampling distribution, Shamlou.
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