Uil
SB g ol cblis glayiag s &yl
VWAL cagan 0)land 093 9 Comuss Al
http://jwsc.gau.ac.ir

o § (559 30 Oluogas i ol b JUG! il gi dawigi
EL S g 3o Sl 9397 3 L S illideo Glos!

"sagsaiu coME clesans” ' puadad 558 daas
ol reb mlin 5 (5555158 o ke oK1 O peilige 03,5 Al il IS (g gy’
ol b e 5 (55,58 p ke dils O tign 05 8 ke s sz s sl
ANy s VAT il

S

(Ks) gldl SIsodn Colis (SLa o0y i Jle 5 (SIsodor Gl S n Fege 5 S idda 5 able
pieems (8 Sl gl s sla iy il S5 OT L b e Blew 53 VG el Sl oS
S I s sl ylsds 5 S sy wusan WL b, ol ales 8 ol oel 35 4 (Ssoks ol
Sl (6 S eIl dtns 18 b s, 5 (G ABl o et BB 5 e O3] Y sans s e S A
Ll Sdasdes Calion easd G b rassy ol Ak e PTE) ' Jsl sl 5 el g lsl (S5
ol e S5 JE) sl Sl eslizal L (Ks)

35 58 8 = pme 8 slaailbrng,y Jad sl 51 ke YA vy Lol andlas 550 03 gdee tla o4, 9 5 g0
o3liul =, SLE M 4 Ly e Sledbl 51 (KS) gl SIasdd Culda s S s ol g AL e
Sles st (o N Gae b)) aibie St S5 Slo gt 5l (galdad Jold eslixal 3550 Sl g5 sl el s
s orl 3l s sy bSals s s se O plerd Sleogant Sl S 5 (0 1/0 Gas B) S lec
cladae o5 3 Sl Cilise Glesl 5l add codls o pland 5 S0 508 Cilass sla bl oS 5 36 )y 5
Sleo gzt 31l Jde sl s s slgiiy Soplae glaa g, b Jie an (gl pad g 550 0l a3y S5l
Jde 95 4 by e sla sl S 5 £ 3 Jde 53 5 St S5 sl el )Ly S £33 Jde 53 S 5 ol ol
WY obu;.w\d.:}

S 83 51 YE 5000 /) g 54 RMSE 5 R R Slie b pser Jda o8 sl 0L Laasil slaasily
S alee /0N g0 /0Y /00 S e golgldy Je aw 1o ME e cpiomas aiL o Jls 5

Dbl 5 S oty (p g (3Lt o) adlain T placd 5 (S Sl sast o dims o OLES il 36 8w
5> s Gl el il Blasl 53 b sl ) oS 5 5 3l Sb gLl Sssdes Solta 555 U
5ol i palie Sl 48 sl Olis i wons O 0] 2l s gLl (Sgsts Sola ess
A gl e Gl sl sles 53 K el (6 S5l

ma.gholami@sanru.ac.ir :435e J yime *

1- Pedotransfer Functions

AA|



IYAE () o loud (YY) s SB 5 o Cllis glbing}s 4 i

(1) s 41, (1989) Ly Ola g daw 5 L s
Sl e sl JLasl alS s Ll
(A978) ;5 nlos8 5 OIS b plal Sy
Gla el gl Jaw g pslie LOT.(B) s sl
Sl gl S olde 5 S b s
(7)) 05,51 sty St il Cilises gla_WdIS
=5 (7, 6,22, 24,28, 29) s S5 Slais,
S 5 A0l 03 3 20 sl )
o0 53 (1997) 555 5 6580 il o Jlis
Sl slatls g S5 5 ot al8ur 05 S5
3 03l ) gLl (S psden Sylia 550
Sla aze 5l eslanul b ol Simss ol (15) Ll
s alb e ¢ S Ol e Sl 3
b Sk glal Spsden Solta (s alsjas L
osliial &S sls OLES rash ol e L5 S 550 5
S 0o S5 b anmlis 53 glaxls 0o S5
ol Skl LRSI RVNS PICITRENORE Jppgy Socs
Sl s ) (2001) 0HLSan 5 ey das o
slasls s el SIasdea Salda 3,505 sl
Gl Ladl .B1) Wi S eslizal oy 5 o) (oo
e Jols S sla S5 5l ot Je ann s
sl Oln 5 Sl o3 (s A o puashe
Jige s War 5 K3 (hassy 53 s gl o3lind
Sk Ll Spodes Colls e gl (2004)
Sl w5 g5 55 51 Glal gl e gble 53
i 30T 51 (S 5 48 05 gas ealized g S5
S B N PP W A W W L
oslital 3 Ao ys e S LS (5,505 3 5 2 edd
LS o itean a3l 0L s (@) 5y o
Aolei e slanl o pann G U L anslis 53 62
Colda s a4 Q01D 0K 5 S 5 2K

LS oLl ol s gLl (Ssae

Yy

EVRT

LaSls SUssden 5 S ol b plsl

e il gl OF Sl eslial LB s s
e 1Sl o e Dl (S305LES Sy e
Sl Solls S Sy g S
Gl S5 3l K (S Solis il e gLl
35 Sis oml bl e Jlede S L sl
S 3 S 53 el JUist 5 T 0 Slallas
3 Soosles Al S Glag o8 5 ey Sl
GAAS S5 SO Ul Gy Looms Sl
Sl il gla s, (B) 3, e St
S ols sy Sssde Sole it S ASelLl
St (Sl Sla i, 4 0l 5 e LOT der
S sd e b b 3l Slabre 5 AL
e zn W Lo cnl plad LIELQRT) 5500 oL
S L0l 5l amman il o Jlpds 5 SCds
Shls (S § s 4y e S 515 5o S5
aS 3y e sl s Sleg y S o i
il S 5 Ll Sssis Sylds e
o ge Wl ol sl slite (g i g1l
i b Sl gy 5 eslinal & O Kiags B el
SLs JUasl sl s sk 05 JUs! gl 4l
el s gla S5y oS5l =ls Ol 1
i3S s dal S cilagy s S 5l St
d'Surrogate" o, osle L Jll b psete
«(10, 11) "Pedofunction" "rule of Thumb"
wli s S-S
S sl gl plnil o Lol sy 0 il (6,500
5> sl ol Sl eslial 55 0855 slaml
Cﬁ]a_.p\ s glaa a5 SLs S

sl 5 (2) "transfer-function"

a Olg= U, ;5 "Pedotransfer Function”



(PP i (IE e dos g pwand (5B duoww

Olymeas S CL_.A\ SHasda Colda e L
Gla el oS 5 5107 aesss (gl b s el
A esle !l S Lﬁ'il"‘"""‘_‘:' 9 Lﬁ_i'i)"‘ﬁ K;—eLi:))
b 5 S5 gln el 5| S 5 el
ST Colda 5l (6,558 5 s e

AT g;.w.w\_ch:.i\

W sdg; 9 dlge
4_:4_5:.!Ua.d 390 63 gl>es TP 179 ))"AM"J’J’J

O Slaileie 5 Ol Sl 53 ke YA e e g
A d YV L adss 00 5 as o Y LUl as 5 e
Las s 0t oLsl s Jdeb y Jld aids Yo
S aalaie ol ool 4 S 3 4ids 0 5 ax 3 00
5 adls G S8 Ol 4 (55588 Slants
Sle—eS 5 5, 9 S0l albs gy 4o Jld
G 5l 3 AL S 5 o B sladiliog, 4 sr
o sl w o Sl easlS S Ol ed w
ol ess gl s ol 53 3 9d o 3 sl
Sadiis 3l el Ly SLs gl Ssse
SLs Ly WM & by e Dbl 5l g S
B odid 5, Sl s Cles 0S50 Law g &S
andlan 540 adlate Cund g0 ) JK.:.(IZ)J.Zesu;.,J\
s o Ol 1 el (g ls pesls bLE

55 et Kol (Ses cisss sla sl
Ao ys) S lys ol & b S o)
e /0 hes Jools LS s (e 5 Sl (0
Vs el Cmsan e\ Gee B K0S
e sl il 4 by e Sl 5l glasds
s e 0L [, S

Yy

O S5 s Ly JESl ol 5 A5 5l eslinal L
S sl Olis ol (16) aztls il o
3 oSl 53555 sla ke L S S5 i
C»._Ula)u\_.,ajé LQ\)SJ_MwMJl_:M ;J\fu\
o bl gl (Ssode Solds Llg e o ol
s LSLQU’:'A)}i )\ Lﬁ'}f BE .,\.iLu JJJT}f Lﬁ")}
Shilse Olsear 5 S placd ol wd §
Al s S (Sades Culds oSS s e
51 2009) OLSan 5 031305 50 sl 0l ab S
Sl 41{@‘ &.\S\) LCL-\:J\ e)L,a_O uiu:ﬁ\ g:,.i‘.,\.h
los 5 (5 T slge 5 ndS Sl S lde
Sl Slde gLl o las S S cylas 51 Q01D)
le_ﬁj.zﬂ\)l.i Q\)_.&A.: LQI UJJS Loy oJu}JL;;\}
S sl mally b Lol en ibogs lend
SHen 5 51 (9, 19) Kles S oalial S
LSJL‘..M.: Yl ejjja‘ 4>J§ LY J\.;J)S c)u‘ (2002)
S5, 9> yords P8 WY 4_3‘|)\ iju.:.:\ C\f; Lol .,\.‘AJL;G
"L‘_‘:'L’Lfd K‘i)"\ od>wle &:Jl.ﬂ @ Ja).aja LY U)) c‘};
Lot Ll s by e o8 o juls ls 5 25)
Ll S 513 eslial 5,50 01,55 b s 505 «30)
o bl il 5 Gl Y5 5l Sl (14)
DL 5L s sl ol 5 LB S L oy
Cl_“, DL?L]“)J oslazul Sy 6LA).A&:A .,l;-\)j‘.: JJ\)A
Jl_>Li| (13) Gl o llis eals OLES Lﬁ")} @ L;LE.:.:\
L5 1 il Sssder cals il o sl
GBS e ) SRS el e 3 (S35

L),:A}}_iw\):u\nﬂ)‘f LSJJ")[S}"L‘MJ]"’A" “'\"f

1- Hypres



93 & g

. 99‘ . .Lﬁé‘su’

als 5

VAL (F) o,k0ui YY)

3eIAY

A S v6'ST (42 44 8EYC L8'€T 8CT¥C 6L'vC L6'VT 8L¥C 8¥°6C 11°€ee 0€°€C
Xew
St St St 0¥ St St St 94 194 St St 194
“rist
urw
S S S S S S S S S S S S
<riel’
0$-0 001-0S 0S1-001 002-0S1 0$2-00C 00€-05¢C 05€-00€ 00¥-05€ 0S¥-00% 005-0St 0$$-00S 009-0S¢S
(wo) sypdop Jua1opgIp 18 Ae[o Jo a8eiusoiad oy,
Cor (0 o€ 790 e A9 (M)
age1oAy
s ey £8°Ch 0¥’ 1v 66°6¢ 0TSy orsy 68ty ey 8811 L1'9Y 65 vy LTSY
Xewr
S9 S9 9 $9 S9 S9 9 S9 9 S9 S9 9
<ris’
urw
01 Sl 01 0l 01 Sl Sl 01 Sl Sl 01 01
=g’
0$-0 001-0S 051-001 002-0S1 0$2-00T 00€-05¢C 05€-00€ 00¥-05€ 0S¥-00% 005-0St 05$-00S 009-0S¢S
(wo) syydop Jua1opIp 1e Is Jo 95ejudoiad oy ],
Cor =D <0 e A9 (M)
oFe1oAy
s S0°ST or'1e 96'¢E gese L8°0¢ §s0¢e 6C°0¢ 99°0¢ 1€°0¢ 0€°8¢ 8CT'CE Iyle
Xew
08 08 8 8 08 08 08 8 08 08 08 08
“ris”
urw
S S S 01 S S S S S S S S
<riel’
0$-0 001-0S 051-001 002-051 0$2-00C 00€-05¢ 05€-00€ 00¥-05€ 0S¥-00% 005-0St 0$$-00S 009-0S¢

(wo) syadop 3uaIapJIp e pues Jo a3eudoiad oy,

Cor 7 0 e A9 (M)

‘Tios jo sanaddoad [ed1sAyd ay) ynoqe uoneuriojul Jo Arewwins y | d[qeL

6P \— e A FET B HO S KT e

ye



(PP i (IE e dos g pwand (5B duoww

'6)"’,‘.“‘" LL&}A;JLEA é;yd&wwfy—\ JS.’&

Figure 1. Location of the study area and surveying data points.
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Table 3. A summary of information about chemical properties of water and dependent parameters.
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2- Multicollinearity
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Table 6. Statistical Specifications related to the dependent parameter and statistical indicators related to
models in the training phase.

r)ﬂ.-:g_j.h r)bg_j.h J)‘J.M
Third model Second model First model
log Ks log Ks log Ks g
Predicted parameter
Sldalis slaas
150 150 150
Number of data
2 La e sldas
Independent parameters No.
C M 3) ° LAI
2.063 1.989 1.821 S st e
DW
0.52 0.42 0.38 o e
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ol Mol ol o 2
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Table 7. Statistical Specifications related to the dependent parameter and statistical indicators related to
models in the testing phase.

r)ﬂ.-:g_j.h r)bg_j.h J)‘J.M
Third model Second model First model
log Ks log Ks log Ks oo
Predicted parameter
Sldalis slaas
38 38 38
number of data
0.61 0.42 0.41 o s
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Table 8. T-test at 95% for comparison, the mean of predicted values and measured values.

rraets lne t oLl Sl M S Sls M ¢ 508
Sig. (2-tailed) t factor Max difference min difference
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0.419 -0.817 0.075 -0.176
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0.26 -1.144 0.062 -0.223
Third model

53 G e U ke OF 3L S S e

asg Lases jncdl dalgs Jue :)ﬂﬂ
S S Ol gw i @ Jod 53 35 g0 slis
0okl e S (g e ile v =00 Gae s by pe
A e s S sl sbadae 2
SRb e lome Sl ane 5 W3 e S
S g, Sl =00 §ae 3 S O3
S 033 dde 51— 0 bl on S A

Py s

¥y

a5 olls o Jule lMEe 4 Jsr

L slgig Jbe aw Jitew sla )l ()15 e
Jal_;._? 03 4SS das o olis CL:_, s e olis
e i b e ol sl glad e
FED YVILY Aas s olass Laasl T VRIRY
Dls e dladde sl s sl eslinad (gla el
So 035 Db e a4 a5 L AL
S Culdos eess s Prft]) el
o= e 25l 53 iie OF 36 015 e gl



IYAE () o loud (YY) s SB 5 o Cllis glbing}s 4 i

(St dbe w5l S sla il shls e mla g S p) 8 5 SB 1A A Jga

Table 9. T-variance inflation factor and the significant level of independent parameters for the three

proposed models.

obols pos s sSL Js e
Pr>|t| t Value
VIF Independent parameter
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Abstract

Background and Objectives: One of the most important and highly variable hydraulic
properties of soil is saturated hydraulic conductivity (Ks) which is of paramount importance to
issues related to water and soil. There is different direct method for measuring the hydraulic
conductivity that all these methods are often costly, time-consuming and difficult, while indirect
methods are usually inexpensive, fast and available. One of the indirect methods of measuring
saturated hydraulic conductivity, is the use of transfer functions. This study was conducted to
estimate the saturated hydraulic conductivity by using regression transfer functions.

Materials and Methods: The study area includes 280,000 hectares of northern land of
Gharasoo-Gorganroud Rivers. For this purpose data from 188 soil profiles was used. Available
soil information includes some of the physical properties of soil (till the depth 6 m), some of the
chemical properties of the soil (till the depth 1.5 m) and some chemical properties of the water
in the wells. The aim of the present study was evaluating the effects of combined physical and
chemical available parameters from different depths on the accuracy of the models were fitted.
To this end, three models were proposed with different inputs. The first model was created by
using the chemical properties of water and soil, the second model was developed by using soil
physical parameters and third model were created by combining parameters of the two previous
models.

Results: The results showed that the third model is more accurate and the value of R?, Rzadj and
RMSE, respectively was, 0.61, 0.56 and 0.34 also ME values for the three models respectively
was 0.05, 0.02 and 0.06.

Conclusion: The results show that using physical and chemical properties of water together (the
third proposed model) has a greater impact on soil saturated hydraulic conductivity and
combinations of these parameters at different depths, increases the accuracy in estimating
saturated hydraulic conductivity. Verification test results showed that the average predicted
values and the measured Ks in all models, with no significant difference.

Keywords: Available parameters, Auger hole method, Regression model
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