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Abstract

The soil unsaturated zone plays a significant role in
hydrological cycle. One of the most characteristics of
this zone, is the soil water retention curve that its
parameters is needed as input in most of studies for
determining hydraulic specification of the soil. One of

the indirect method is the Pedo-Transfer function which
contains a complex of regression equations to relate
easily obtainable soil properties to its missing soil
characteristics. In most parts of the world including Iran
clay soil are found very much. These kind of soil own a
very good power of fertility but their hydraulic functions
characters such as swelling and preferential flow cause to
them have been studied less. The goal of this study, is to
produce Pedo-Transfer functions of this soils by the
using of easily obtainable soil properties. 25 soil samples
with day texture from Kordestan were gathered
randomly. The particle size distribution, bulk density,
calcium carbonate percentage were determined. The soil
water retention curves for the entire range of interest
were obtained using the pressure plate apparatus. For the
separation of PTFs, independent variables were divided
in to two groups. The first group include the particle size
distribution, bulk density and calcium carbonate
percentage. In second group, geometric diameter,
geometric standard deviation, bulk density and calcium
carbonate percentage were settled. From the independent
variables, the best subset for evaluating specific point of
soil water retention curve were selected by the acid of
regression method. For two groups, regression formulas
were achieved as multiple linear form. Results show that
there is a suitable attention for evaluating the relations
for the assess mint of soil water retention curve of the
soil for application goals.

Keywords :Kordestan clay soil, Pedo-Transfer function,

Soil water retention curve.

A IS5 5 Sl ol S5 alidad
Do) e ) o)k OY 055 ATAF L

oS>

S 3l g Sl B Sk T s S gLl s
Ol sla bl a8 el S (ash) ot i Gl Sl (S
Sla s 3l S5 il 5L a e Slalllas S 5o (53555 Ol
S At e S JUl g 5l eslinl sk e e ok
Cilags sl Shs a8 Sl S S5 OVslas 5l (slas same p Jezioe
33 s GLaSLE 3l e s e OF ol s sla Shs w1, S
S gl e 2l Ol slads w4 O ol dhex Sl 5 Ol b Sl (g5l
Oyaman 3,3 dy yamio Slospaz 2 W 4 6T (S5 e Sl
s el B S 15 S 55 a8 el s e 5 0L By
Lo S5 3l eslind Ly Lassl ol Jsl w5 sl « 253 ol 51
Sl 31 sy 3 L S 6505 Y0 phite s 0 23y S il g3
T Y T it g P J IV @j@? olas sk Olws S
Sl sladily 5o usby poe 5 edS DLy S Ao s o B
s A 6 Sl Sl S <V e =B e Ve YT s
035 NS B 05, S 53 B e (slauine () g Lz
Sl S doss 5 gl ons pr (SIS e sl el s
G Dl Sl (3 ks s (80l o3 055 02 25 S
O 3 A S 8 S S S s 5 gl s g (D S
e S e BLE 35505 Sl S 5 e e (sl ks
5 Pl ae poma 5 e L OS5 SR Sl el U shs
Sl e O 85 5l eslined Loy 8 o (sl s S5 SVl
Gl edeal s glaalsles 3,50 5 35 oS sls OLES =k el s
il e (53,18 Glial 1y S 2igb, e (e
b e Das 8 s S (Sl Ml ol 51 gdS” olels
S

A IS 5 S el ey aaldad
0-Vr Law d eled Y oy ATAS JL




1798 ool o jlass o3 5/50 0,90 ¢ LS Ss5 a0 g (Sab kil Gy j dolilas &

o=l Ll 1AM L b aSST L s e b3
SSeilllaS Sk 5l sl S5 cpsd Gl e
L el 0340 a5 5550 el Iy Ll
3 Briggs au Ols 1) ey (5o s s
bws Tan OF mlS & sls oo (1907)MeLane
) B W Cy\_.,a\ (1912)Shantz s Briggs
.J._wé_:JLw u—i|)| .39 ol ‘-"-ij*-? Qb: o)‘.,u
Q‘@j}s .la_,w}s @\}3 u_:\ )\ azu.’:_w\j JL>;1\
=B Sl Ol e wlul 5 JLG GU: Fastih
L;Lib\ c‘j} ‘w% L;U.IJ\ c‘j} oj;\ﬂ A o D
wlin S &5 (55 oL LS Jlal G‘Jj
Gla Sny ol Sl Saots gle S
35l S il slacil sl 1 (Sasdes
eslinal (gl 5 Jlal c\j: & S L S s
Rl balin o Ll coss S0 il e ool
- QU_?‘J_A o_gjj U_")‘ CA_M‘JZJL;;LE.U‘ Cb:
Jsls 511 2001) O, Kan 5 Wosten oS s
Lﬁ"ﬁdﬂ}g} QYJL&A ‘&“’j':-,’: L;u.:.v‘ C|‘)3 .Jj.q..i AJL::‘
355l OLSal a8 s o o L s Ssla
03,5 5,5 L S (St sla S sy
cCJbJ QJU\_v‘ @)}3 il S QW}—@?‘ d?-f
.X_,.SO_A V_A\JJ dj\ osle M)de]‘hUé o8 07
S AYAY (lea 5 shisssls) il ol 233
Sl G ao i S ea g S &l ) i
(1999) Jarvis s Mayer .c—ul 55 5, 40 L& sl

e sles gla 1yl 5,50 0 gl o 1) ol

OS5 aedis

Pldl g 5 bl g g3 0 Skt s T oS -
2> Vgame LS iy dilate 5 5,8 e Do
o S T Py g = PR PR P IO
L s sl 5 058t QLS 5L 55
1 QLS W) s e 2B 5l 5l 5 03,5 el
4SS e e (G (nl (Soder sl S
503,535 Sl U5 a0 pdaw Ol Sl s ax
Jots Sl a4 Hlaie ax

b Ll 0L sladnl b oplply 355 0
3 S5 Gl e ey Il e 53 5 s
Ol 25 3o 4 O sla S5 Al Wl i 5
S St Solha 5 s by e A5
Pl i Ssodos oS s on e
Colda 5 Cosby da [ Shy ol il o S
| ik il sla el 55 St S puen
e 5311 55 O szmen 2B S5y 55 Ol
o b 358 5 a5 (S (S S
Lo S5 ol aiis (6 S50l s oo OLES
Aol g en s ool ause 5 L35 o ki
Sl eslial ol sl ol L5l la s ls 1 po
o s BB 5 e O &S e 8 sla B
Sl wl 5 e S 15 5 25 0550l il
S LBl e e sl 2y, S| S (PTF)
Rl s St Colla by e
sl j3 a5 SL= S sla S5

Lo el L st o odool 5L s la S5
L Ll & bgye B0 5 oo S¥slas 3 35 5
Ol Lgl g mSeslasl &8 Sl 5l ols S5y w
L}_”""L"“:“St’- QL&JLE.AJJ} 03 g A_Aiﬁrj‘j @ﬂ

Lo g go Sdlingy sl S a5 L Jslie



V ooy slo S o Ja] alyi slazs!

s s | el 2 S Sl pl glelad ml 5
s Zhuang > s S jlawans gladde 53 Ol
b s oy gie S 5 L (2001) S Sea
S5 Sl SO e 5 (NSMC) e oS5 s
Clds 550 sl L Al s (555
aslin L 0T L5 S slely CL,:Q\JTQ S el
Sl SO 0 sler Lo ol i
(1976)Mualem  (1964)Corey 5 Brooks
oS by o ee o o 58 Ol Oses 5 Paulsen
S Laly 3,50 0 el sed o) oIS o dir
Ladics ol 55 s ol sla oS das (sl
Al e b Sl a8 5 2 saSL Gl
3 AL ey p e oS a8 o LT e
ST Salda 350 sl DU e Sl
2ls 3555 sla bl e am Aol pldl e
Farrokhian Firouzi s Homaee) 155 S Ladds
CLSL 1, 5558 s 5l gl i (2003
sl fads Jds am s s LSS )
e GULL L 5 e 5 0L plel O szme
FeS LaSr ol (Ssies gl (Shs cmsby
Sl g Lculan § 515 ISS 5 5
bl 50 SuiS ot Sl Lasl i
e QLS 1A il g 5 aeslin (55500
s sl ras 4 T St sl S
a5 3550 gl 1L 5 sl eslinal gl 4,
el o2 S5 0l

e Kl

S 4 5lS 450 YO 5 S5 50l YO sluss
Sy s Lgﬂitv Olws S olial ) GlaSE
YO s 3l ools pmaiges 3 S )5 aalllas

Mf@\dﬁj&b@&)ﬂ@j&ﬂ&b

S\ Hutson-Gass i3 55 S8 55 S b,
slesler—wl Lo (Corey, 1964) 5 Brooks aJs\xs
slge dons 5 sl eny o (St il glaesls
Lol s S 550k Sl oSt sl JI
Sl aen gl ol slm] ol S L5 S oolS
5 xS Ll g ,al 05 fﬁ‘s&usug)dﬂ
P LS il Sl e Sl e S0
5 5580 e sy el o 1y Jlas! sl sl
s S el 5 gl il 05 S 55 4 Ol e
aS Lis e il 8 laled JEl g s S
Colds it U il S5 s b lda
O A4S o 351 1 1y by S o3 (Sasden
e BLE L Bl sl ol Sl ol s
ki JUasl ol 5 Ll oy sl o iy b
3550 m aS Seal OF gl sblse 51t S o
Sl by poww 3l jesie blE gl xw
Ol e ol ol Sl eslinal b cpoman s o
5510 2 S S e S5 b Shs cn e
Aol Al fpme 4SS 5o Casb e
Sl 4 Sl O el (nl e ulS 351 et
sl 6315 30nd 4y oy by o ot
53 LT 5l sl Js &8 el 5L G S
Sl a5 s ol Sl e glade
e o Jal gy aS el 28 S Rk
Sheslial L 0lps o 1 S ple Josly 5 ol
e 5 el GlS S 4 i o SYles
e 2 e Sl b Ol el nl Lol
S ramh Sods cols 5 25 b,
e Jalsy JUESI L 5 o3ls DLl Ut gla S
=l el L)) cosby pslis o Vslas 4 olal

& S mls nl u s Syl Cewds |, K)) gl



178 ool o jlass o3 5)50 0,90 ¢ LS Ss5 a0 g (Sab cunlili Gy j dolidas A

_=>>sMiniTab (Ryan and Joiner, 1994) .l .
S esliiad b daesls w55 05,8 b 5l gy s S
48 yozes 5 e Soao A8 ot 0se S
slowl jalate an . Bis Jbe 5l 5 i S s e
e 03,5 53 amy e o jite JEH ml 5
SLs O3 s Slsls el Jgl e 8 s
doys 5 s aLE e o () 5 Sl (05)
INV Jols o550, 5 5 (TNV) (o dS ol S
Sl 5 dg)) ks o SSle (g all oy 0>
S mlg oy S (0g) Db kb kel
o3 S el Ly w8l iyl g glebals
05— (aj_?jv.:_‘.lsgul_:{;uy (Ol yd
e S Sl il o 1 cnb slie (6 al
LY e 53 ol bl il opl S 0 3580
53 edeal s Sl sl 4 e s Ll
Bt e 2 5 e e Ao ) e
Al e Dl kS Ol e iSOl Riay)) ot
Sy w8 oled 53l JRs (gl pits Lo 5
S s 5 o e L e
st el aS aled s i 35l e adlels
Csbs Ol o Jele nl e 30 s ol
Fo 4o 4aSBD LasSls ool s il o S
b Cow il S Olasstle Cans g sdas 0L
S S Ol e S sl 300 U3
O aS Sl ey s ol sy GBS 3 &S
PR 5 35 5, &y Do s [
S BgSS 3 gl 2 3503 S VL o35 e
g ladad JLESl ml s S e Wyl St s O
Sl eslinad b oS s nl 5 a5 5l es S nl ipso
(SALL ey p S Dl S Ao gla it
B in e Sl RS ia Sl

o= e (S Srao 4 Sl Sl a5 8
eSSl S Ao IS By 4 6 b
23 b e s Al L il e )
SO T Ve ST i Sl sla il
Slio o&is 3 eslizal L JKUL 5LS =100 o
A s Sl s S (6 S el g L
(0g) ohs jhd cwda jlae Ol il 5 (dg) ol 53
eyt 5 83t (s3lgmiy Janls 3l ealil Ly
(1984 Boersma s Shirazi) L& awwl>s

dg = exp(a)

og =exp(b)
gl e dls 5 lilsy 5D sa gl s &S

a=0.01 ifl In m,

i=1
b* = 0.0IZn:fi In® m, —a’
i=l1

Van = o5 by v o Jslae gl il )l
m Lo, 0, sna JsLs(1980)Genuchten

1
ks RETC (6 5 5slS ol s 5 bzl L =1-—
) n

Ll

o g

YELY Sl et e Ol ks auals el ety
A LS Y j‘w)ju)Jaun\%ch‘)J
LY Sl S slad ses Sal jldie .35 do s
rjj\/()\cl:\/' j\éﬁ&c})fﬁj—hﬁ)ba\///\
5 ekin (e 3 Ola s 3 aSe i il
L5 $ITY 5 ot b o/ 0¥V LS 0 /0¥ 5l s
Laeals J;)‘Jj_i )j_b‘\_aw‘ oéfﬁ&:ﬂ*\/o*
.g;_.é)f)\féw)ﬁs)fuuba:ﬁdujjm

)'| °>W\L@L§,\.¢&m\ﬂ S99 g"’\"‘l‘.’."ﬁﬁ



oy slo ST o Ja] milyr 5lacs]

C;_jp ¢m§l_v:L§L_ﬂg§b; )b 45 C;mN‘Lﬁ‘OJ;AbQLiJ
JOON VN WP | SRS BV (P L W V0
Sl sheslinal 5 e s BB g5 2L
BT TGN T O S P P SiN UGS PY R
@jb)d\HaJ_MSJJ_MSd&;_w‘UAJC)_:j
5SSl by pslie o Saawes AL
5V Sl s s mls cnl 3l eslinal U el 3550 0

ol 0 03l J:»J”LQJ Y

3800 by sby gewe 3 cpme bli (S 3
55 ASledd LY sl 5 Klodal oy Eas3,
fﬂﬁde—"”d|ﬁ‘f‘°“T¢“”'“(‘j|)3u‘w
Lﬁ‘ds..«b\o.,\,l: d.)w b)\)g;fiﬁuwtg LSJAU’ °JL'.’J
kfi‘ D) L;LA;SL;— BE] Sl k)'i‘ ZMJQLZJ b‘}}.-
4 Jr-uﬂsw;ﬂ g:)pr¢’<}¢22L LL;J “ Sl BeB) )‘.Liﬁ
ﬁs)\sé&Yonjcbﬂfj@jsj}sﬁ
oS e il S s Of cslagS s ol

Jg t_,; Sl s4s slowl  Jlast c|_,: RISPRCS

Tablel: First-generation point-generated transition functions

R’y Il g5 sl Jal ol 5 wsly sl pine &b ol
LV -Va/v+e/ovtclay+¥ . /#BD .0 \
ViaY —o/8¥++/+Woclay+0/¢$BD-« fAFTNV” 5 kPa@ Y
«/54Y AR+ /s ovclay+s xreBD-+/+0aASand” 10 kPa 0 ¥
% CVAS++ /2 a1 sclay+s /Y BD-+ /o $E TNV 200 kPa 0 ¥
VO -\¥/f+/fofclay+) Y/0BD s00 kPa @ 0
VYA -V/\++/¥Ysclay+ArYBD 1500 kPa 0 4
p9° ¢85 (sl S0 sbnl JUSI al 5 1Y Jpir
Table 2: Second-generation point-generated transition functions
Rzadj £22 85 laas Jlazl s s @U oyleds
sl
AT #IM =\ #/vdg*+1V /s BD .0 \
/oS —Ve/e=voAdgF e Ya* 6g -f/4ATNV*4r1 /. BD 53 kPa O Y
OV —ov/r=Y#Ndg*eV Y/ * O YN OTNV*\A¥BD 100 kPa 0 A
/0¥ —v/eov=/fradgte e Y \A* O -4/  SAMATNV*40 v ¥YBD 300 kPa @ ¥
/OY¥ —s+/o=Y¥0dg*ov* g -y TNV 2 BD s00 kPa @ 0
/OY¥ -OV/A-YY* g -V ¥\ TNV*+15/VBD 1500 kPa 0 4
h=15.0 BAR
L11) o
R®=0.5721
. 0 a0
> 3
» 3
1 i
"o,
i0 1o
i0 20 3o 1)

el 5 g ad el

10 20 ao L1i)

e qu_f edlhdl

£ g5 B ml 5 3l oslinal b ok 3,50 5 5 odd (g S o3Il Agb, palhe o (Kimen 1) IS
Fig 1: Correlation between measured moisture content and Estimated using second-order point functions
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Fig 2: Correlation between measured moisture content and Estimated using first-order point functions
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