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1- Guelph Permeameter Method

2- Constant Head Well Permeameter
© 2010, The Author(s). Published by Agricultural Engineering Research Institute. Thisis an open-access article distributed

o °

under the terms of the Creative Commons Attribution License (https.//creativecommons.org/licenses/by/4.0/).



Shabnam Jabbari
Stamp


d4—po ;oo 4 (Bagarello & Giordano, 1999)
O3S laaal P danlie L IS (g, Ky (6 S o3l]
Colicn e 5 4yl Sy b ke Cyems ,Bole Ly >
OLLSen g 5ls 050 ,g] s 4 gladal, S 0
o JUT 5l saslcasoas Ky polie (Daiz et al., 2003)
aly Al gelsy g mwyn ) SLS g5 90 0 2 L5
Colo o g, SejlaSl ¢ P —
Poe 9 90, w08 aog S elsl (S

Lo al“

Sislw 28,5 L o L (Regaldo & Munoz, 2004)
Sleaalcwsas Sy colae polbe (S slas
95 9 Os0 —ekid slang, Lo 1) S Las Ul
polis a8 ols ylis LT dadllae 0o S anlie oKisle;]
S Sy 500 b9y 99 51 Al sl sl 5l enslzussay
,» (Kashkoli & Mashal, 1995) Jsiw 5 JoSiS .ol
Lo 8 (06T o sy 5 cons) s SIS 5 30
5 Al | BocpS Saly 4 35 5 ugSan Saly By, 90
K s =503l el alimnwg ploic a1, IS il
WSS drog
Al gy el eadplnil Clalllae 25T )0 (45256
ookl ihais ot 5 e @l Szl jshie o
) el sy Lol oty o S gLanjlll , S50
5 0 alS dae g0 5 JUT jo a8 sl ol BasesyLis
@l o polie (095 (23 s 4 Ky (i ppolis
568 Al slapdll plo & Cos Sy paen colaa
i dalllae Ly asili> (Elrick et al., 1989) <.l
Kpy o—ihis p 2 5 o—bio w5 Jypa—o J5Ys
ibie @S S Gl sl gl Sl 5 sl
g ol Sl osliiwl (B 0uS )3 (g plS 09 il
ohiSen 5 S I lalllae . a_alys 4l 5 drie
oLz, hes g0 Ul aS ols oLis (Elrick ef al., 1989)

solie g Hy g Hy sl glogas 4o ol (S

o‘)&.ohg QAU.w

.o_;lro Cewd an (Hy g Hy) 5l sl Goc g0 & gy je
Lol el iacals, (Fan (b SE  Lis,y ol s
Kis Lo 5l golay auo o il Godao S a5 (69050 50
(Philip, 1985; o_& aalys s , .9 aie Oy g
51 Reynolds & Elrick, 1985; Reynolds et al., 1983)
9y 2 ihie g e @l 4 litws jslaie 4 g)nl
Sl g sle, el ol (3l laem, 9SS
o0, o8 ool (Reynolds & Elrick, 1985)
D585 (e |y (Sdgyoee colas jlade (S a0 MLl
Syslmt 55 LY 5IUT b a8 ols les LT lla
ioe 90 3BT Ky ol 5 5Y0 s « S5 0ee colan
B3> sl dElrick ef al., 1989) Ko 5 G .ol
GBS )3 S (ches 95 by, (Blais ;o laclex
S L o)la, e RIUT((Sdspae colaa
(@ ) 'S i 5l (esS gl olbtross
(Vieira et al., 1988 ) ;| ,LSen g 1,05 .a50,5 sloriu
ol Gl ) (s 50D 05l sy GgemssS5 50U
ol sy 4y it sd 5 e S5,00m Colan olis
s, s Sl oS S a Sl o fas 90 s, )
slasb oS, 5JUT (Elrick & Reynolds, 1992)
cslin gy Olsie 4y ol 5 2l ) (g 506D o),
9 5dsh, WSS dog (Sgjaae colaa s ol
SLs SO o (Reynolds & Zebchuk, 1996) Sqou)
N O L S R L
053, 0oLl ol (hes ST 5T 5 o)l ey
SIUT i e Sils a8 sl oliss Lyl dallas glis
S5 baghy, plo bavlie o w)ln) sl He )
g cdgdly ol L IS0 Sl by, 4 a b
sL— a5 JUl(Dafonte ez al., 1999) ;L S
3 e LU oyt a1y gy LT 5 e

055 5 sk Bl e yS (Bime (Sgyae Colas o),

1- Sorptive Number

\Y#

2- Shallow Well Pumping Method



e CB3 dauby )d Wil Gl Gos Wial38) W1

H.
Sl S5 556 b ol & o3 (Ko o

a
Yol oKws Lo&u.a—' Wl l_| RGO 1 séj_..u‘fo s ).u

08 S lgise ly By 9 Kps Slade
Sl slages sl € Sl U5 5516 ol
o=l i e eliie e 4 calbddl)l logad 5 553k

el 0o J—ol> ) aJolee (g0 > 5l oy oS

L U calite el i ol

ey A
a

alode] Caws 45 VA GVIA NEY NEY VYA N e s [AD

yo—aie 4y o i>en (Reynolds & Elrick, 1985)
Lol 0o saliiwl SAS l58ls 5 5l (bl sl Judos

o o
o ©

o © o

S ldod as 30 50 axdllne 5,50 SSAly Curlge —) JSW

oo g b
LacSal> &5 (gl «cilS dac g0 LT 5l ooliul L
aale @, 5Ky polia Hy g Hi Gilises slaggl sl o
5 K polie Lagialesl 5l solass yo ¢ llal illae .0
Sl anazg b oiss ke @, mli Ko Sy 0
362U (Q) LaSaly 5l )5 (o) doles b
So b by sty 3 K (Sdgjae colas jlads
Lagiole;l oml 5l saslccwsdn bt gl il @
o olhiws gl B a5 Jod JolB g ahais
oobsl i Lol ab o g (il s

Doy s Ki oo 53 2 o] )0 45 0,5 050 olainlej]

Yy

Gt 0,0 Lo es (1l o Sal> 4y (695,920 bl
4 s |y Hy Gl il o Giol38l b tals 50 ol
95 yn Om s Ki (Hlate zid 5 ite @b osbul 0 Hy

WS oo Julo g

gy g9l

O (GRS e el Godod ol sl sl
s oolitl g el CebaSTy dilaie o adly w5
YV 0d) o) g9 5l o islesl ol ac e S 2l
Dg (o, 0 VY oy g 00,0 ¥ (oY s o

Gl elsyy gl GalosT iz (sl i ol o
Dygmo am (V S8 1l Salr VA ((Sladios 50 )
> Sk [P Beas By ofo ¥ glad L PXY (laie 4SOl
ghe L) G5 julen 5l (295 @0 Ol Sl 2 504
35 e a s VAV Jols (o3 55 el
g VA DD VY ) ol Y D 5yl Gas Cain
S  Keals 1 rals olate 4 b il s ke Y
el o0 435 3 e | aSale Jolgd

S szos Babe o,z U5 (RIS i 35i5 b, )0
ol pmais BB 5 Wolae jI Sals

2ai1} 27,

+7ra2 K/& —+ L
¢ G

o> ) S gLl Sdgiae colas = K oyl jo a5

9;

e ) Sole by iy =, (4l e
o> ) Sale 4 (695,9 Cubl (20 =0 (4l » mye
P H; Sl 10 Ol Ges a5 oKin (4l 5 caSe jte
o MlS (e Sl 4S5 (o po = ol (o
) Salr gl =a (e $59) 2 S e ) Sl S

40 4S5 Gam 9im el o0 =0 5 (e s



oo 5 B, 9 Ky 3390 polin )bl slayial b aods a8 latalojl 4 (guiow cpl 50 aiis dlale g Cole
L cliie (o 90 3JUT 5890 Lo iolol slaws  caiiiacs cute lojed Syg0 4 @, 9 Kp polis lagy] o
50 (Ho/Hp) s 69920 w5 Hay g Hy slaglaisl  j0 ccay,md ol an damgi b ogd co bl 3850 iulos]

G393 o 5 4m) (TS a0 (sl Ha g Hy b cawliso G 93 54UT 9, 9 K 3990 y23lio (Lol (gl il )y Y Jgua

((H/Hy)
(46 @oyo yio) O, x 1 (46 yio) Kp X Ve
Slowy
o o o b - H, H,-H,
Syl Bl il Syl &l ile gl T
Ol gt Ol gty H, o
e Olpdd glee S Ot glee @990

(w0 ,0) (w0 ,0)

DO AR AN SANd 7YY VIVY INAY4 YIFA 4 \7A ARETIAV
O/IAY DAYd < /VY AR IR \IAD BIVY AVAR Y \VIY SAREIARS
\li4 <NF AR <IYA YY/# AN QN VAR Y \VIY LAV SSVATA
AO </f¥ AR - 1OY l4Yid YIOb 719 fINE \ VIO SNO-+/\Y
YV <\Y <IfA A 7Y/t \iINg AR Y/av \ VY ARERVATA
Fev <IYY I DART b4/ YIFA NG - Y/va q V¥ o[ Y=2]+b
av/s <IYY «IAY AR NI Y/-Y ?IfY YIAD q V/FY B ARERYEN
l4dIN N Y -IfY DAR ARYA Y/ag \AY4 VR A VD cNA=<\Y
7¥10 AN <IYY AR FY/A VIVY ONY Y/a¥ A \Vid% AREXYAR
ARATAN <YV \ <IVY Yan BAY4 YIYO YIYA AR VIV AR YRR
YVYIA AN «IAA AR1 YA Y/-Q \lAitd Y/of q VIA AV SRR
FOIY <IYY I SAtd Yol VIVE AR YIAD VY Y L ARERYEIA
Y-I¥ AN < /AN DANd oy V/va ZIYD YIvy ). Y DARERYAR
YAIY <IYY «INF AN INEA AR \IR34 YoV \Y YINE cNO-</+Y
4R AN Qi <YV £NIA YINE AR Y/fY AR Y/¥ EYAR SRYRIA
ARIA <IYA - [0¥ AN YAl V/AA FIVY f/-v ) Y/¥ SNA=< Y
O <IYA i AN bF YIYA Yoy f/-A ). YIA ARERYEN
FAIF DAR i DA fa/n \IFY Y00 Y/ivra 'Y Y LY ATAERYRIA
#YIY AR - 1OY DAR1 fyr/a \IFA AR YIAY ) \iid INA=<[+ D
ZYIV AR /64 <YV ¥ VIO FIYA YIVA VY s L ARERYEIA

YA



e SB35 Dguty )d Wil Gl k] Gos l38) 51

Ol g SO 5b o aisle e g0 5JUT
Vo g0 Glawl o ies ¢ 5JUT (Elrick ef al., 1989)
solo; Combu > (Q/Q)) &l s 4 o L
(Bl (Sl b ol as e ag Lo o)l
slcans slil 4 (Q/Q1) polie Wlys &by g« 2STa
5 ks inlasl 50 slacSaly o (/H)) calisee
Jsoz ol b oslon s o )ls ¥ Jsuzr o o b
Sols (y/H) s gl Uy oS 055 o osalics
S el ) el 0 i (Qu/Qy) ol ol i
ol Comslus (HoHp) oYU slacans jo aS caul ]
50 g Sl 4l 2l S (Qu/Qy) &l yis 4 @, s K5
G390 Lagiolal 4o (Qo/Q) 5l ;g losgame

092 \.\b‘P

sl iole;] slaws a5 545 o cdalive (Jgoz opl Gllas
3 eS ¥ 5l 5 SmsS (H/HD) sloacuns 53 K (3990
085 Gysb a4 cwl ¥l 55,0 clacaus o lagl slaws
9o, POV Ly & ¥ 5l 58,50 slacans
Bige b tle;l 5l 0o s YO-F+ Lot 5z s slacas
25153 Loy Ky slaiaSiles oo oo ol 039
J=B Ol g i o2 4 Soo s (Ho/Hy) slocans
Sl GBlizul gl sy dals o Sl Jlake o 29
D515 (e3] Lo Silon deslin jslaie & sl st sl
Sl oy O e jo aS ol Ll mls .8 F sl
Ry P E N T TPy S e
2 Bkl Gae Galydl 8L )y j3late 4

SVolae 5388 oy 2 4 (3390 slasiulosl sl iol33l

(Ho/H, ) cilises s 15 (Qo/Qy) plis (g bl il s —Y Joua

(Q2/Qy) H, Ho-H

oy ol ST Jolos Silo H, S
[+A AN \/-A VY A DAREXYAVA
V4 \IYY VAR Y VY ARERYARS
OARs \IYY VY VYO \IY DAY SXYATA
SANd V- VIV Y \IYS VYO <NO-+NY
<IYA \Vid1 \IVE V/EY VY ARERYAYA
DALd \/¥- \JAN: \IYY V¥ [+N=+]+D
<IYY VoY VIYO V/EN \/EY ARERYENY
<IvY \IVE AV \Vidl VO INA-\Y
AN VA VIO \IAY \IFY DARESYARG
< IPY Y/ \VIYY V74 VIV NY=+]-Y
<IYA YNV VIYA VIAY VIA INA=</Y -
< IPY YIY- \/OY \IAF A AREXYENN
\IYO YieY V/EN Y/-V Y DARERYA
\VIYO YIVO A Y/-% YN E NO-+/-Y
VIVY \tia V/EY YN\Y Y/§ NY=+/-0
VY YIYO YNY Y0¥ Y/¥ NA=+]-Y
\IYY Yib- YIVA YIAD YIA DARERYENY
YNY YIA- \IgY YIFA Y NO-+1-0
YIVY AR Y/fY Y/fY \¥id INA=+1+0
YIVY AR \id f/-f ¥ ARERY RN

va



e b ol ol 5l ool b g i 5,5 Qo 5 Q) sl

H, 5H1 @l d‘)"“—“" Gud—"& 5o ¢mﬁKﬁV ).;ol_o.n

Sy i dulyd Gl Qo g Qi (02,8 polie ol auls

J.:‘:Ld)f )‘).5 oolawl

=l Qr e (e Hy =2 /20 Gl e ;o -\
Gl ou 4285 L5 45 4l canSe e +/YAIXY T
oot aloxil slaile)T Q) polie 5 lawgie Lo s oS
Lol Slaams deyie o

Hy oo o Hp 3lpmial e iol58l a4 axgi b -V
ol a5 anlys Q1 ke b enliie 55 Qg e

Hz
Qz o« ><Q1 X (_) M
H

1

Wl wale>  baws (7) ssled 4 (V) el o7 5l oolazwl b

HZ
0, =yxQ, x(—) ™)
H

1

F dolee b og aalgz ol 7 Jlaie ¥ dlaly 4y a5 L

(©,/0)

(H,/H,)

p)

Sordg 4S5 Sl (Gom (ygim S =Y ¥ akal) o
Geos U Lo slaay¥ o 1) S Sdlie s g olezsls
Sblie -l g pleisln Coadg S | Hy 3l anl
areice Hi laiul Goe U Ls s claa¥ 5 S
14595 olo 455 (nl OlEor 398 Dlwdg Bub oS o
sladie Ha glmul oe al8l Lol y = 1 assly -

cdl swlys i3l (Ho/Hy) e by coslie 55 Qs

e

(Elrick et al., 1989) o), San 5 ol L5 b
Ol o ez olyl 10 a5 Q) 5 Q1 polie yo Ji5e slo S
Hlalale wyle cdleo 10 polas
45 SB o e 5 (8l Bl (b 4 xS
L oSep slasSls 0 Qr 5 Q1 jlake 09d 0 s
L slaSls 0 500,01V sga> Yl (g a6
=3lg 30l 5l A wo )3 B0 Sgu> )3 05 (S pdySed
D¢l 00 (oS
4o Lisleyl e ;9 Q2 9 Q1 polie g uFojlasl jo Uas —
B sl 5 e slacla 352y Jolo
Sdzme (10,5 o ple 4y S S o lsp e —
(Bl L, cpl 4 5ls oS (50 50) jley
Soselcwsn Qa5 Q1 polie (399 las 4 4245 L
S50 Q2 9 Qp ol Lo el S L_Quwl_.o)]
Sl jshate e 4 ol azily Solas Ko sl S
b 055 8la g o (Elrick ef al., 1989) o) S 5
S8y s S s rse ll, Danarg LiaSais S
G )3 Fualay 5l (295 (@3 Sl (St s S0l
cl ool o aS 05l @0, Jolas (6 ,l0ke cpgs 3l il
2 53 D s K s acaar &, 00l o8 ol (0 e Q2

(PRl ied LSy a6, 5031l Qa5 Qi lade

¢ ]st‘m. K 4 Jodo

9 Sl aloo)d 5l (218, 5 eanl L 5 Baimd (ol yo

FS =S oy p yskaie & (Elrick et al., 1989) |l Sen
38 D 5Ky polie o (Qu/Q1) cilizee slacos il
il s Jlae! sliie 4 g (HaH)) 5laSy (glacans

53 Ubsy 3 esliial L SLs el 5 plozsle SeSanls |l

C1(2H22 +aC,)0,
C,(2H} + a’C)Q,

S polio ol ‘nl.?d‘ (5L:aui.....l.a)‘] bogazme ,o o4l (shos



v CBD 29000 )0 Wil 5l RNl Gos a8l 51

sy Gaalisl (VX HY/HD) Hlade b ceslise Qg i
él

P Kpy polin diges ;loie a4y 358 Dlus,8 @ azgi b

Y Jsoz )0 g dalie e /00— /) e Glaial gl g

el o0 @)

L2,59,5b ili8lsa_aoqla 5 y>1 ol _ae-
L s, SLs laan¥ o a8l gleis yiolidl

5alS S y<l polie s ol Hy gl ol Goc
Ls e SB slaay o S8la gled 205 5 b, SLe

Hy ialydl b el ool o sl Hy 3l sl e L

Foo DoV e 5l il 61 Q (558 3l b WIS JHoe 95 LT @ g B, K o po3lie-Y Jgua

a B,y ) K x\ Q,x\ H, Q, <\ H, H,
(o 32 S9) (4l p @0 y0) (48l o) (4l 2 o i) H, ’ (a6 p caSo yo) () (o)
- -Iva —efen -1¥q Yo s Y TN

\/Y AIVE -IA] N3 Yoy SIY) e el
Y e YIYo SIFY Yo A A4 el
\Y/PA -0 BIAY 1Y YA SIY) e e
YSIV - I¥) AIY A < 10A Y \ SIY) e e
sY/as VY VoIvE I5¥ Yo SIY) e el
B+ oy WYY N2 Yoo A4 el
- e VY SV Y OANY SIY) e e

Lot )3 (eegs laghle)] aziliz ciS lyiee
i3l 53se sl iale;T slaws wisds 12| (Ho/Hy) YL
o dnlne B, 5 K ks 8550 (laled jshaie 4

i ang by Olpss Jlie 100 (25 polialy
g e 10 plpHiglil 4 @, 9K polia 0 5 F Jslax
pam 3 ¥ gV sl S & jgo an Hy calizes polas

o 5»)5_.:3‘;40 oanlis ¥ JS_M) )é as )9_IGULA.Q lodds

Ky Jodo oy Jlaae (ill b «(Hy/Hp) alizes glacas

AR

b o)Ll ol 4 Vb j0 oS Slusyp 4 azg b uizen
e 00 plp Hy 6l ¥ Jgo wiles @, 5 K piolis
¢m$ Kp polae Ao .0 awle Hy calizre polio o
ol 00 03,51 0 9 F Jglo j0 cui
s o aS ogdcwounlind g F Jolox a4 axgi Ly
5 GRIBIKp Slade o7 Jlade (2al33 L (H/HD glocens
S Gl 331 L copizpod ol aidly S5 @, e
@l 4 liws (el Y 5l s ey 850 5o «(Ho/HD)

Olpln el sals sl ¢m5Kfs e g Ga.la.uc



sleloges jo astdl ool 4Bl zalS @, Jlade () jloke
o palS (ed Hy 3liainl Gee (IG5 358
S e Hom e IVe j0 g Sapmy 7 skl asels ¢ loges

Hy Gl Gos Gl b Grizren ol azdly (2l
P8 Saey Y oliel il Gl ol el el s
izl ool Sloul el $0S e Hy =2 /Y.
oli8l L (Ho/Hyp) calises slocans jo ¥ S sllas

Q 55 3l b das 93 LT K 3l 0¥ —F Joua

(4l o o) K x Vo H, H,-H,
=0 y=ME y=AY y=NY y=VY =Y y=elQ y=e[N y=sIY y=+lf y=+b H, o
- Y \ti4 - V¥ o[-/
- \YIY VoA AY OIA Yt /4 - Y SR R AR
- VV/A q/4 v/Aa 7 ¥ Y LA - Y/¥ o/ 0—/\Y
- Yo \Y Vo/f AA YIY O/A \Al Y/Y VY - Y SR R AT
YD \YIY VoA a/F AIY 714 N4 \Al Y IV /¥ \iid S EYARYAPA
\YIY VD \RIAS ! YIA idi4 o/t Iy Y VA o4 ¥ R R AR
Q 53 palie b hos 95 WUT @), i3lie aoMls -0 Jgua
(453 1 @2p0 y50) O3 1 H ~ H-f
=0 y=ME =Y y=VNY O y=MY y=Y y=eR y=eN y=e N y=e]F  y=+[b H, o
- <IYY < 1OY - AR R Y B
- EAY <\Y AR DAL o[F. <IY¥ - Y RN R AR
- AR <IYY < IYY </f¥ QN < IFY <IYA - YI§ o0 N\Y
- o[+ AR AR <IYA g </f0 < /0¥ <17y <IVY - Y o[+ O=+/\D
LR o[+A ATd <IY¥ AR DAR OAite I 1Y /54 <Yy Yig  el-0=+/\A
R4 <\Y AR <IYY AR </f) <IfY - 10¥ QA - [FA < IYO ¥ o[ DY

Yy



e SB35 Dguty )d Wil Gl k] Gos l38) 51

-
V4
W
WY
N
S P
o
1 X
o ¥
2 5
=)
_—
v -
v
g oo
VAN & R T S Y L ) Y L N PO VAR VA SRR YA VA SRV Vi =
Y

Hy Gilizeo pyolio g Hy=+/+0 (5152 Q (05,8 ylio b (Jos 93 5UTK 1 puolio =¥ JSC

"HL" 7 IO"" &Y &
-1 " ‘\\.l
Y. A 4 N ce-a--- H 1=7
" —— H1=10
N o5 A IR H 2=12
- e LY % H 2=15
SR \g. _
< . H 2=13
7{ oEe AN = H 1=20
X N
:3: i * ]
A *
Y. A . .« om
&N 5
JALEE : g
o}rov T T T T T T T IAI \l d U L '
Y I sy IA I N AN AN A NE VD N
Y

H; Giliseo polio g pio Hi=+/+0 (glp Q o5,8 pdlio b o 93 3JUT @ yodlio -¥ JSU5

WYy



—es 99 50T 50 (o ol 5l ol s 3k S 25 4
sobdie Comslas H/H)D YL slocans o o)lam; o S ae colas bl oS ee g0 3JUT o

Sl 2ol S (Q/Q) S e B, 5 Kn ¢ solael L5 cis (cls @ pyolin ogs o5 el
= Lagiolosl 4 (Qo/Q1) 5l s 5gmss 0999 ;05 (Elrick et al., 1989) Gl slasbl plow U5 el
S Bl L el )0 09 apls B890 Dygo L s ae 4l o)ln, hes 50 LT 45 ols lis lalllae
Kis polie (oo 0S8lae 53 Sz Sleadd (HHD 1 s SCale a0 (6995 (2 polio 5 Ha 5 Hi 3l il
s Bz ol bl b waless ol B, 5 ol g, al 5l ol ool (S o3yl oo ges
Hy Gl Gae Gli8 L (ae 90 U1 po o8 28 oy 5 H il Gae Gl b 10l 5 )
anlss Gl 8 e tolesl G8se bt slaaiHy & Cond (g (K ihats , 6y ite ml 5 ooyl o Hy

Sl i Gl lages o A sl

e‘é)u\é
595 Whime (oaian 9 5yl Jalie (wiaee ¢ coudl il O pogsS 553 (0 ST (critme (pites BT ol (gl aalodaly 51 5,180
) el

&ip

Bagarello, V. and Giordano, G. 1999. Comparison of procedures to estimate steady flow rate in field
measurement of saturated hydraulic conductivity by the Guelph permeameter method. J. Agric.
Eng. Res. 74, 63-71.

Dafonte, J., Armesto, V., X., Seijo, N. and Gonzalez, M. P. 1999. Analysis de Los Methodos de
Calculo de la Conductividad Hidraulica Saturada de Campo Medida Con Permeametro Guelph.
In: Munoz-Carpena, R., Ritter, A. and Tascon, C. (Eds). Estudios de la Zona No Saturada del
Suelo. ICIA: Tenerife. ISBN 84-699-1258-5.

Diaz, E., Cerana, D. O. and Fontanini, J. P. 2003. Estudios de la Zona No Saturada del Suelo. Vol VI.
Alvarez, J. - Marinero, B. P. 153-157.

Elrick, D. E. and Reynolds, W. D. 1992. Infiltration Form Constant-Head Well Permeameter and
Infiltrometers. SSSA Spec. Pub. 30. SSSA. Madison. WI.

Elrick, D. E., Reynolds, W. D. and Tan, K. A. 1989. Hydraulic conductivity measurement in the

unsaturated zone using improved well analysis. Ground Water Moint. Rev. 9, 184-193.

\Y¥



e CBD 29042 0 w93l 51Nl Gos a8l 51

Kashkoli, H. A. and Mashal, M. 1995. Comparison of field measurement methods of hydraulic
conductivity above the water table in two types soil in Khozestan province by the Guelph
permeameter method. Scientific J. Agric. 18, 1-24. (in Farsi)

Philip, J. R. 1985. Approximate analysis of the borehole permeameter in unsaturated soil. Water
Resource. Res. 21, 1025-1033.

Regaldo, C. M. and Munoz-Carpena, R. 2004. Estimating the saturated hydraulic conductivity in a
spatially variable soil with different permeameters: a stochastic Kozeny-Carman relation. Soil
Till. Res. 77, 189-202

Reynolds, W. D. and Elrick, D. E. 1985. In situ measurement of saturated hydraulic conductivity
sorpitivity & parameter using Guelph permeameter. Soil Sci. 140(4): 292-302.

Reynolds, W. D. and Zebchuk, W. D. 1996. Hyraulic conductivity in a clay soil two measurement
techniques and spatial characterization. Soil Sci. Soc. Am. J. 60, 1679-168S5.

Reynolds, W. D., Elrick, D. E. and Topp, J. C. 1983. A re examination of the constant head well
permeameter method for measuring saturated hydraulic conductivity above the water table. Soil
Sci. 136, 250-268.

Reynolds, W. D., Elrick, D. E., Bumgratner, N. and Clothier, B. E. 1984. The Guelph permeameter
for measuring the field saturated soil hydraulic conductivity above the water table: 2 the
Apparatus. Proc. Canadian Hydrology Symp. Sep. 2-5. Ottawa. Canada.

Vieira, S. R., Reynolds, W. D. and Topp, G. C. 1988. Spatial variability of hydraulic properties in a
highly structured clay soil. Proc. Symp. Validation of Flow and Transport Models for
Unsaturated Zone. Ruidoso. NM.

A



SXEn  Journal of Agricultural Engineering Research/Vol.8 /No.1 /Spring 2007/ P: 125-136

Effect of Ponding Depth Increasing on Improvement of Soil Hydraulic
Conductivity Measuring Using Two Head Analysis of Guelph Permeameter

M. Shaghaghi®, M. Mashal and Gh. Zarei

* Graduate Student, Irrigation and Drainage Engineering, Tehran University (Aborihan Campus), Pakdasht, Iran.

E-mail: mojtabashaghaghi@yahoo.com

The Guelph Permeameter technique (GP) is a method for measurement of saturated hydraulic conductivity
above the water table which has a strong theoric base and enable the experiments to be done with low cost
and high speed. In this method soil's saturated hydraulic conductivity (Kg) and matric flux potential (Jy,)
are determined by Richard's two head analysis. In the Homogenous soils the result of the GP is satisfactory,
but in the heterogeneous soils a high percentage of K¢ and @y, values will be negative. GP analysis
depended greatly on both the constant height of ponded water (H) and steady-state Q value in the hole.
Therefore in this experiment the influence of increase or decrease of first and second ponding height (H;
and H;) on producing the negative values, in loam soils was studied. Results showed that the increasing H,
ratio to H; caused a large number of K¢ and @, values to be positive, while there was no significant

difference between their means.
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