Journal of Water and Soil
Vol. 31, No. 5, Nove.-Dec. 2017, p. 1302-1312

i

(559U galiuo 5 pole) S g OF 4 s
1302-1312 . 1396 g0 — 13T 5 o lois 31 ule>

pldl (Sdookd olba S b S5y (Fp s 2 68 Sl 2l

e o = I Loy = Pty o= otk sl oLl
1395002111 134 55 s
1396/07/03 - 3 o

2>

e polie g i ¥l wugh) b (sjlodde ;3 g wbbige mre Hhuw gludlpt SB35 Coghy by Sy (slp (Sgyam slayialyl

m e |y S Sgd Sluogas logitus Wl e SB elb Sy 5 b b o) (6l 5 S o 153,50 olitl S5 5
ailaie 5l 51 s 100 ) Gimgs el g2 (Ke) S glosl (Sgynn colin p slyl cilises lacs )l 31 o5l ptngls onl (Lol Sun
Lol b placSs b a adhio Arc GIS 5 Google earth 5 3le, 5 (KeS 4 .03,5 plovl b s oyl od Ggir (6 ytshS 25 55 ol a8
oy IS etand g o803 Lawngs (Ks) 5 o] (613 piged oo lsic 4 Ssly o 10 salilin latsis 0 suinaSud e 10001000

by ] 58 (S (Stuen b (ks) &5 ol L ults A8 ealisl Stz S by, 3l oSl (sloadls s 5 by plodl sl 005
5 S &5 el ol > 5 8,5 50 53 1) ke (3565 0k S 3 9 e B S 2 Sl (al &l 8 0 (VL S
2 0 81 I L g Sgped oo et Lks (281 (5980 292 (Ks) o odly) )l s osima it 5 (6 )l8 95 & At (SR ko SiSS
(o Gl 5 SiLe) MBE (o) sla il & 55 b ol o () 11y 515 (S csla S ol eyl (pm o5 05 5 cgr 53
s s ST (sla S 9392 (gl Joo Ko 4y 00 03l (B3l Juo it (o8la Bl > 0 8) CRM g (L llae 105 (:Sile) MAE
S5 5 S LS £ A i (3] G S & 135 pastie (IS jsboas g ()l pdiged elide 4 Ay (SSe (ke

b oo e blis «(65)5lis Sl s )8 g aimgsy 5l (g5l
(13) 293 0 Al IS Sy S (lsie 4 Calo g S
ao by claasl 5y,lS 4 oge WM jl S
Ll s (ot 290 L S (Sgan la Shy
il o ))L..o SLs Jsdsee o, 29390 (slasilys
S Ol cwl S Ss 6_319:5@&,: TR WEY
5 3l Ol oo gla psio §l (S laisdy (S Olusgas
s ] pldlyix Cuddge Sl (bl & Sl Cogad K
5 S gy Jud 5l S 5B Slogas I she 4 S (16) co
N5 &S Al ge (o) (6,08 55 9,59 cuiS adi Jolug
@ gl Jl SB (Sopre o SRy p laygsté ol b

5- spatial variability

Lgdso Ks 3 yuis cel (S Slaogas 50 L wslital 3)50 e

S gd e« Siom S (e o e (e T glS (W29

doddo

ek sla Sy oeme )l S gl Sy cola

)l sbojgp 5l 6yl (bl y (6 agi )3 oS canl S
oo b glusl ol coln oyl sage 4 clodes i iSaj g
» o CS > e g Caamidg (g0l ad oyl S gl d)_’\iﬂ
e g SB (Sgpan s Sho om0 & 03 S
Ol Jbo 4y ey ol (19 515) sy o S (0l
2 o GBS R jl (SB Ble sla Shg 5 Cagb) g

0uS_idls «S15 pole 05,5 (oipe 5 o)l wlis)IS Joasall §)5-4 41

e e olSzils (g ) y5les

oSzl 3,9l 0uS_iils S ple 09,5 Jhokiul 5 JLasls -3 42

OlesS ol aged

(Email: nbroomand@yahoo.com iy 005 =)
DOI: 10.22067/jsw.v31i5.52263



1303 plasl (Sugpume culan 5 S oSy 551 5 o2 60 F1 ol

Llod ay aS el o8 be 453 23/5 aille (slod (pSlio 4
3 24 (6598 6l g9 dan g Ml oe Sl (55)9LaS
Sad (gl el g pb Bl S p)lS & 2,5 o0 plxil o 2
Arc 5 Google earth ;I3 8ls 5 oS 4y 505 Gl Baivs oy
dnaSas 221000%1000 slnl L olacSsh 4 askaio <GIS
e e 0 Sk o 5150 bl Slassis (1 JS3) 20,5
Colia o, Sojlil (Sl y» 550 0 g Clsal gyl pdiges
ol b b QIS e olSius laws S gLl Sg)n
6095 Sba 3l )l p J> 4 IS gnd g (b9 43,5 el
F S @Sk sanjn 5 ialejl posl )3 Jos s 593
il e SB eltl o colin (g pSejlul )3 5,8 5 (slasby,
Sl S 4 Saly (298 ol b (2 Ubg) el 417)
ol o ialesl plosl (gl g oo (6 S0l ol ol ,b cov
iy 5ol g a3 590 abat 13 yie Blw 30 e 4 Sals
S0 as Sy olid dlad S 05 G Sl e e
A 0dltw] (o gaste o (wy g ok Do) (Sl 5l eolatl
3 Sals baws )3 ogase 4l dw lws CalS zuuwd gt oS
95 (gl s "MalS Iy dlg) cals po cpl 1> i O g el
inlojl Egpd (ly caily 13 Ms clls )3 olKiwd g 0dgr wSxe
Sl g ass oa it YU e Slo 5 gli)) 4 olKawd lga alg) ol
Saly J5b clad 5 oud Saly 3)ly oKiwd (1Sl 31y sglyow
e o ol oLSST s gludl O Iy 5l 5 gl @
d&db 2 u.)Lo) Jobﬁ l) 9 uT a]a.w MK UI)"A uul.w] » oK
aw Hlade a5 5,8 Ly asbl Sloj b yialejl s cuilssly 9 cdl)3
Oyt I ol (S Sy 03b 3 3 ol ol ials
S g ol s S5 55 st 5l 10 glis ) (sl ol

(1) 3,5 asle o> Yolae 3l onlazul b S5 gl

K =G2Q: — G1Q1
G2= HIC2/ [2HIH2(H2 - H1) + r(H1C2 — H2C1)]
G1 = G2 [H2C1/H1C2]

pr> o Jold (b Cliogad (B g Sojlisl gl

=30 Bos jl olaigas ) g o e 23 5,8l yogasia
S Sluogas 138 St olRialo]] 4 5 ang ¢ pte 5l 0
(Clay) Lo ¢ (Silt) cliw «(Sand) oo ol doyd Jobis ST

4a35l8 gy s (o) salls pogasie py> 5 (sRegded bg)
o ygaie 4 Baiod pl )3 NS dewbxe ¢ (5,505l (13)
2 B a9 S 50lsS (53l Sl peite slaodls (g Jloys s
odimd LS it opl (6lol gl .55 e3liwl SPSS 14 )33l o 5
Colin glaodh (coul) 4 dgz) cute (Ko 9 Jloy 2t @iy
Jler @i b (b w2)0 3s, b &S 59 gLl (Sg)an

Oyt dalllae bl ol ol @glaie ([ Sod  Sldllas gaigy
2 Coodl gy wlibs ) (daw SB S

S ob sl S jl ous o S (Sdgyan sla S
S S g5 4 iy op SB S0 sl S 5 Bplie 8b
«559LS Slles ¢ Sojglon Cullsd ditan loj g (Sl s
Cage B o il SB el & (5,50 Jobe 5 ol
ol el (6) Ssdie SB (Span Slogas)y i
S Jelge gl SIS ,35 S (Sgynm slagial)ly (5o,
5 S S5185 5 Jlite bls)l e 4 5 (3) cul ks 2 ot
2 Lagl el g S sla Sy adlle (a5 iy
Slallas jlad sy oo )l 4 ()90 (50l cchlisee glos )8
o) Gl glag )8 > SB (Sdg)in o (Siglg)en 1S,
SB Sluosad (55) )5 g9 L 4 g b g Cusl 350
o2 9 (8 510) (60lls ogaso 2 5 (lhord Sliogas ilo
BB alie sl )18 55 d(ks) polie coolis (14) S Jsdss
sla el adllas L (10) o) Lson 5 (ool ol jLLax]
9 =l ol o> (bl e slag )l SB (Sdgpn
25U bl 5L Sl 48 53905 ol o] (o2
2 (1) prtle 5ol )b S (Sgpm glojiol)ly s pSan
el gldl (Sdgyi calia S g0k s adlllae
U 45 905 ol e 9 UK (59laS (2l Sl
2392 (§529L3S (o2l & bgape ledl (Sgpden Colin (s s
Sles 9 SLSe Sl gy b (19) (llSen g 0ol
9 asyie s lS Yl  gldl g gledl (Sgyaen Colin
P& By @l ol A ()i ne) 9 G Bl ) 4y
=hing o) ks polie ()5S caallan 300 Sl )5
GNP 52 450 3 ke pdlie cp Sl 5 Cud 0B (S0l
O 3 659k Slles plosil 1315 alauly 4y Glg 50 45 1538
Al as e

Colin il lag )8 ST bl gl nl Sl Sua
(SHpdlgg LB 45 g (e Ol Jilow (S Lol (Slgyin
g ol L;lmd)g)lf » Ks

L g 9 dlge
25 bl s adbie o)) LS 100 )5 iagss ol
ol Gl Gy g )3 @ly o (o jped i (s ptaghS
6 9488552 5 a3 28 b asli 40 9483528 ga5 328 o pe b
b a8 g ai> 30 545,557 Lolilis cslaJob 5 Jlasd sl
30 090 b adlaie ol . 005)5 plol a5l 27 5 aidd 4 g 45,5 58
S_td g oS ot g ] sl onldl Ll > g ) gl



1396 so- ;315 ojlois 3l w51 g ol @i 1304

S paiges oI -1 U
Figure 1- Gride of the study area
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Table 1- Summary descriptive statistics of soil variables in the Garden lands

e sely wwS dwds ofike  Jleedlpdl S Sl Oladicuye o
Variable unit Minimum Maximum Mean SD Skewness  Kurtosis (%)CV ks .
correlation
Po g.cm? 0.99 1.48 1.22 0.16 0.29 -1.48 13 0.05
Sand % 33.00 95.00 72.62 18.61 0.89 -0.41 25 0.22*
Silt % 0.00 58.00 23.74 17.77 0.65 -0.88 74 -0.25
Clay % 0.00 9.00 3.62 2.32 0.58 0.04 63 -0.13"
ks cm.h?t 0.03 11024.29 428.67 2118.17 5.19 26.96 494
Cesly; 55 3 SB Sl puide (dnog (sao ol I (glaods -2 g
Table 2- Summary descriptive statistics of soil variables in the agricultural lands
e 2aly AieS Al oSl medlpsl Sy S Ol s
Variable unit Minimum  Maximum Mean Sd Skewness  Kurtosis (%)CV Ks .
correlation
Pb g.cm? 1.03 1.75 1.25 2501 0.80 -0.67 20 0.43
Sand % 27.00 97.00 70.61 22.03 -0.64 -0.60 31 0.38"
Silt % 0.00 60.00 25.15 19.42 0.36 -1.09 77 -0.41
Clay % 1.00 13.00 4.23 3.44 1.91 3.14 81 -0.14"
ks cm.h?t 0.14 10348.76  1821.94 5298.01 3.53 12.60 290
UG 3 (SB bpiie oy slaolol I glaods -3 Jga
Table 3- Summary descriptive statistics of soil variables in the wilderness lands
e saly AieS Al oSl el (Slgr (S Oligaps et
Variable  unit Minimum  Maximum Mean Sd Skewness  Kurtosis (%)CV Ks .
correlation
Pb g.cm? 1.01 1.99 1.36 0.31 0.39 -1.19 433 0.18
Sand % 21.00 97.00 73.42 25.38 -1.28 0.40 70 0.56"
Silt % 0.00 71.00 23.26 24.14 1.05 -0.15 57 -0.58"
Clay % 1.00 9.00 3.84 2.33 0.79 -0.04 28 -0.26"
ks cm.ht 0.17 26998.28  2690.96 7876.40 1.30 1.43 96
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2- Macropores
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1- Cross validation
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Figure 3- The fitted Semivariograms in the Agricultural land
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Figure 2- The fitted Semivariograms in the Garden land
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Figure 4- The fitted Semivariograms in the Wilderness land
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Table 4- The Parameters of fitted Semivariograms in the garden land

e Je Co

i Co+C  ColCo+C  Ao(m) r?
Variable Pattern

Sand ‘5”_5 1.000 465.0 0.0002 3720 0.83
Spherical

Silt ‘5”_5 0.750 5.806 0.13 5830 0.82
Spherical

Clay Lﬁ'\“’._ 0.202 0.568 0.35 1720 0.71
Exponential

ks U”’L_g 2.460 8.719 0.28 8030 0.57
Gaussian
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Table 5- The Parameters of fitted Semivariograms in the Agricultural land

CotC  Co/CotC  Ao(m) r?

’u.“ JM CO

Variable Pattern

Sand “5”_5
Spherical

silt w5 g
Gaussian

Clay S35 0062
Spherical

ks U“”L_g 11.25
Gaussian

1.000 10129  0.0009 6370  0.93

832.9 0.19 4050 0.88

1.844 0.03 13960 0.96

38.01 0.0006 11740 0.065
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Table 6- The Parameters of fitted Semivariograms in the Wilderness land

>~ * Je Co CotC Co/Cot+C Ao(m) r?

Variable Pattern

Sand “5”_5 1.00 2112 0.0004 18590 0.71
Spherical

Silt “5”_5 1.00 2110 0.0004 21100 0.70
Spherical

Clay U”’\_S 0.47 22.930 0.06 9030 0.70
Gaussian

ks il . 0.01 14.31 0.0006 830 0.27

Exponential
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Figure 6- Spatial distribution map of ksVariable in
the Cultivation land
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Introduction: The hydraulic parameters are very important for perception of water flow in unsaturated soil
and using pollutants and nutrient flow modeling in the soil. The effect of soil management and land uses on soil
parameters can directly alter soil hydraulic parameters. Because of interactive and tight relationship between soil
and plant covering, studying the soil parameters and its changing during different land uses is vital. The main
object of this study was evaluating the effects of different land uses on soil saturated hydraulic conductivity.

Materials and Methods: This study was performed in about 100 hectare fields of Khezrabad region in the
25 km south of the Jiroft county located in south eastern of Kerman province. The region gridded into
1000x1000 meter grids with use of Google earth and Arc GIS software, sampling places has been selected in the
center of each grid. Measurement of soil saturated hydraulic conductivity done with the Guelph permeameter in
the center of each grid. For the measurement of physical parameters such as bulk density, percent of sand, silt,
clay in the laboratory, sampling done from 30cm depth so samples transferred to the laboratory. In this study in
order to ensure the normal distribution of variables, the Kolmogorov-Smirnov test has been used with SPSS14
software. The Kriging method was used for interpolation and providing spatial maps.

Results and Discussion: Agriculture, garden and sterile lands were selected for the object of the present
study. The study area includes garden, agriculture and sterile lands at the same time. The study area contains 3
classes of soil texture as: sandy, sandy-loamy and loamy-sand. The results showed that soil saturated hydraulic
conductivity (ks) with strong spatial correlation had a high spatial variability. The fluctuation ranges of its values
changes from 0.02 to 2325.71 cm per hour. The lowest value of ks was observed in garden land (by having the
lowest value of soil bulk density) while the highest value was observed in sterile land (by having the highest
value of soil bulk density). The results also showed that semi-variogram of garden, agriculture and sterile land

were not the same, and it may gain from different types of agricultural operations, type of land use and various
textures so that from garden land to sterile land, the soil texture becomes lighter and level of saturated hydraulic
conductivity changes completely different. Several reasons maybe considered including soil different structures
due to different type of agricultural operations and type of cultivation for every single land use. The change
process of saturated hydraulic conductivity for garden and agricultural land was identical and for both the
Gaussian model were fitted. According to the nugget effect ratio to the sill (Co/Co+C), variability of saturated
hydraulic conductivity in agricultural land has a stronger spatial correlation (0.0006) and also has a higher radius
of effect range (11740m) compared to garden land in which the ratio of the nugget effect ratio to sill is 0.28 and
its radius of effect range is 8030 meters. the radius of effect range in sterile land had the lowest value among
studied land uses, though having strong correlation, the effect range of this correlation is low and, compared to
other lands, the changes process was more randomly obtained. To mention the reasons of this finding it is
possible to refer to area of the sterile land, dispersion of the sampling points and long distance between pair
points. The lowest spatial correlation belonged to garden land with middle spatial correlation class and the
reason can be explained as due to increase of sand, decrease of clay and silt, bulk density of soil increases as well
and leads to increase of coarse pores and consequently increasing saturated hydraulic conductivity of soil.

Results showed that soil saturated hydraulic conductivity (ks) with strong spatial correlation has high spatial
variability and these variability consist lowest quantity in the garden lands and highest quantity in the sterile
lands. The distribution pattern of Ks was seen similar to the sand and the soils bulk density, this pattern was
opposite to the clay distribution pattern, this indicates the effect of soil physical parameters on saturated
hydraulic conductivity.
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Conclusion: According to the evaluation parameters CRM, MAE and MBA, Gaussian model is the best
fitted model to soil saturated hydraulic conductivity data and soil parameters such as saturated hydraulic
conductivity consist spatial variability related to sampling scale. The factors of land type and consequently type
of land cultivation, lands management system, type of agricultural operations, soil particles size and bulk density
of soil have the most impact on variability of Ks.
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