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Abstract

The rise of groundwater level to root zone, causes damage to root and even death.
An appropriate drainage system must be used to reduce the levels of groundwater
table under root zoon. The drainage system design essentially depends on the soil
properties then it becomes more complicated in layered soils. In this research, for
a two, and three layered soil, the movement towered pipe drains located in the
upper layer was studied numerically using MODFLOW program within
Groundwater Modeling System (GMS). The effect of thickness and permeability
coefficients of each layer, and the effect of recharge on the head at midway
between the drains were studied.

From this study, it can be concluded that the effective thickness of upper layer
D, 1s 20% of the distance between drains (L), and the effective thickness of the
bottom layer D, is 10% of the distance between drains (L) when lower layer
permeability is greater than the permeability of the upper layer, i.e. % = 0.1, % =
0.2. And, when lower layer permeability lower than the permeability of the upper
layer, then, the effective thickness of the upper layer below the drain level D, is
10% of the distance between drains (L), and the effective thickness of the bottom
layer D, is 20% of the spacing between drains (L), i.e. % = 0.2, % = 0.1. Design
schemes have also been developed to calculate the distance between drains, in

two layered soils when drains locate in upper layer, to be used in the design of
the appropriate drainage system.
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Al )@ alasinly Ayl e384 Ly «(Conseptual Model Approach) (ol yiéY)

das e Bda (S atliad it A0Sy 4ilseud Lias (Grid Approach)
J<&) & A (Create Finite Difference Grid Dialog) a<uill J<as 834l xié vic

B sled sty si LS (XY,Z) 3D clalas¥) 8 A<l sl aaas ay (1-2)

il (€ 2AY bl ety ol slal (S
:MODFLOW &5 —2-2-2
s sliY dawmidl (MODFLOW Global/Basic Package) ssull 3

tble daat o (2-2) J<AN 4 ddls MODFLOW

ed iy slSlad) ad @
LGR 435 ahsia) o8 Sl 138 g :deoiisd) MODFLOW 43 o
[(transient) jiwsw & sl (Steady state) siiws :obyall 55 o
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Create Finite Difference Grid X
X-Dimension Y-Dimension Z-Dimension
P — oron
Length: m  Lengh ™ Lengh: ©
(® Number cells: (® Number cells: (® Number cells: D

OCelisize: 100 (m) OCellsize: 100 (m) OCellsize: 40 (m)
[ Bias 1.0 [OJBias 1.0 [JBias 10
mit ¢ ze; |50.0 (m) Limit cell size: |50.0 (m) mit ¢ ze; |20.0 (m)
Orientation /
e Rottion sbou Zas:
MODFLOW v Orentation...  Type: Cell centered ¢
- =

Al AN A elis) £(1-2) J<a

MODFLOW Global/Basic Package X

Heading: |GMS MODFLOW Simulation |
Heading: |23 July 2019 |

MODFLOW version Model type
O 2000 [[] Save native text copy (® Steady state
(O 2005 [] Use custom Run dialog O Transient
ONWT [C] Double precision
@ LGR [ Parallel Stress Periods...
QusaG [J64bit Set As Default | Packages...
Run options [ Units...
Forward
Parameter Estimation ‘. IBOUND...
Stochastic Starting Heads...
Stochastic Inverse A Top Bevation...
Sto. method: Parameter randomization r
Bottom Elevation...
Stochastic Options...
[ Starting heads equal grid top elevations LGR Options...
No flow head (HNOFLO): Layers...
Porostty...
o Gaes

.5312 MODFLOW 38lae ¢l 3(2-2) J<al)

(MODFLOW  aall 3L 8 wxicy :(Packages) deadiwdl  aiall
(Flow glsall ey sl o (3-2) J<all 8 4uall Packages/Processes)
2 LMG — Link-AMG 4,k ,La) &5 Eus (Solver) dall 4ay,k 5 Package)
Dl s Cajlan e cdpaad) Jag yall JSial Agllaall ajal) Hladl 2 WS caad) 13a
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DRNI-Draincijlad) dojs waas &5 Gl 138 g i) DU 5 @l
.RCH1-Reacharge 4:aaall dajag

MODFLOW Packages / Processes X
Flow package Optional packages / processes
(O BCF - Block-Centered Flow BCT - Block Centered Transport
(O HUF - Hydrogeologic Unit Flow BFH - Boundary Flow and Head
(® LPF - Layer Property Flow [CJCHD1 - Time-Variant Specfied-Head
UPW - Upstream Weighting CLN - Connected Linear Network Process

DRNT1 - Drain
[CJDRT1 - Drain Retum

g;A . [CJETS1 - Evapotranspiration Segments
OGMG. Gr::t i [CJEVT1 - Evapotranspiration
- metnc e/
GAGE - Gage
@ LMG - Link-AMG = >

, [C]GHB1 - General-Head Boundary
e uc—‘.\‘onv : GNC - Ghost Node Comection

O PCG - Pre. Conl.-Gradiert [C]HFBE - Horizontal Flow Bamier
PCGN - PCG with Imp. Nonlin

[CJLAK3 - Lake
OsSIP1 - Strongly kmpl. Proc. CJMNW1 - Mutti-Node Well
SMS - Sparse Matrix \ LMG-USG

] MNW2 - Mutti-Node Well

Uil ] MNWI - Muti-Node Well Information
[JPEST-ASP
RCH1 - Recharge
[JRIV1 - River
[[] SFR2 - Streamflow-Routing
[CJSTR1 - Stream
[ SUB - Subsidence

SWI2 - Seawater Intrusion

UZF - Unsaturated Zone Flow

[CJWEL1 - well

. ==

Auslhaal) iall laal 1(3-2) J<al

Sl 138 8 (sl alail) alaie) o3 a8 :(Units) dexiicall calaslsl)

(1) e Lilacl (active) Aladll LIAY vaas 23 Eua :((IBOUND) 2gaall
(Constant <ulll lelaall ily ol (0) dad gilacls (inactive) dladll ey
Al 4 Lgilae L Head)

As S 6 ) laeLall aaas 2y Gue 1(Starting Heads) 4gladl Lalsal
sl gt gl Als 8 aadieng

ik IS el Ciguia 3ail :(Top Elevation) Al (g

Aada JS Jaul Giguia 2aail :(Bottum Elevation) sae ) g

€ dads JadY) (e laass ) 4zl aaasl:(Confining Bed) dass 4zl
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.(Porosity) 4uludl e
sdaaal) Jag i) wass -3-2-2

4p0a0) 33U =38 2y (Optional Packages) d)laa) ajall 4s MODFLOW 44ilE (e
2T S Cua ((4-2) J<EL Al (MODFLOW Reacharge Package-Parent)

@ MODFLOW Recharge Package - Parent

Recharge option (NRCHOP)

|(3) Recharge at highest active cel

Stress period
Start Time: 0.0
End Time: 1.0

[] Use previous

View/Edt: | RECH. Fux

V]

g paall dadaiall 8 ddzall dad

1 2 [3 |4

5 |

6

[7

|8 9 |10

0.015 0.015 0.015
0.015 10.015 |0.015
0.015 10.015 |0.015
0.015 ' 0.015 |0.015
0.015 |0.015 0.015
0.015 ' 0.015 |0.015
0.015 '0.015 |0.015
0.015 ' 0.015 |0.015
0.015 10.015 0.015
0.015 '0.015 |0.015

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Ll
22|
S|
bl
k2l
SN
2
S8
Al

10

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Units: (m/d)

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

el Aad apaas 1(4-2) (<

(MODFLOW 83l iég LAY 38 aasy 88l WIAN L lany sib Cijladl Ll

Oin g Cipa i il (Ko daa ((5-2) UKL Al Sources/Sinks-Parent)

(Drain) g_.!),«m Jl_.ﬂ\;\ dicg c....éjl Prx Ji Cab &_.Q)AA Ji g_'!),«m ji C_\.:u Jaela ji

13



Lo Lall cile L Jlat) (o Sall 48U 50 Aad slaie) 23 33 Gaal 138 8 Coyenall Joa
.c=100 m2/d Ledll slaiel &g cCapadll Joa

X

@ MODFLOW Sources/Sinks - Parent

ells
Wels (MNW1) ID | Elevation (m) | Conductance (m~2/d)

Wells (MNW2) N
ified Head Lo ||
55 0.0

Drain (DRT)
Riv

er
General Head
Recharge

@ Display cellid
QOpisplay cell I, 3, K
Selected cells: 1

| Hep.. | | AddBc | [ DeleteBC | |Deletemtscs | | ok || cancel

cylad) dila) 1(5-2) J<al
Al clidd gallad yaas —4-2-2

JS&) & daddl (LPF-Layer Property Flow) 838l =38 xics MODFLOW 446 &
POy e S A0 ety AN Glaads e dlpla JS ¢ L) st S Gus ((6-2)

giéi Caa IS ) alipd) iy G :Use Data Array @bl disias alasiul o
L) iy Ak S Jauly ol g lo)) aaad S Al dads WA (g
LS S Adgilall
Gl a8 dayhall sda sl 5 a8 :Use Material Ids alsall cildjae pladiul o
AP PPRRA
:Materials sl (ailad Lass —5-2-2
O sthadd) 2aall dila) ab Cus (7-2) JSE) B Al (Materials) lsell 58386 (1
(Horizontal K) sl 3l (pe dlgal) 038 (ailady lgiilady lgig) Huaiy lgisandy 2lgal)
(Horiz.anisotropy Kv/Kh) &Y aUsit¥) axe Jalaas (Vertical K) dudgils 43l
Aoyt g daslually (Vert.anisotropy Kh/Kv) Jsiladlg
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LPF Package - Parent

Layer property entry method
QOUsedataarays (@ Use material IDs

Layer data

X

More LPF Options... |

Layer: [1 <] l

Material IDs... |

Layertype: |

Material Properties... |

(O Confined

(® Convertible

(O Convertible Negative

() Convertible Upstream
Vertical hydraulic conductivity:

() Speciy kv [

Wet/Dry Flag... |

| Vertical Conductivity of Confining Beds...

(®) Specify anisotropy factors
Interblock transmissivity:
Il-lumochem

5

Cell wetting parameters
[C] Allow wetting of cells

Wetting factor:

1.0

Wetting iter. interval: 1

Wetting equation: h = BOT + WETFCT (Hn-BOT)

| | cancel

ccliahal) (ailad aasi 1(6-2) JSA

@ Materials
MODFLOW
D | Name |Color/Pattem | Transparency (%) | e | e |Hodzauohopy |V"m
Al I | 70.0 1.0
1 |1 material 1 | NENNNNN|-| 70.0 |05 |05 1.0 110
2 (2 2 | —l+[/700 120 |20 10 10
* \

gl pailad s 1(7-2) JLa
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:Run MODFLOW il s8y —6-2-2

Aoyl by @llg ASAD DA (e &la S 3 lt Lial dad cleny alil) ashs s
slall jall sl anyg cddsall sloall At i) Aobealisl) Aalaall Jal Zogiiall g il

ANdEEREENI

Materials

up layer
down layer

Jniall (g5l sy elall Jall peland) a 1(8-2) ISl
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Gl Jadl)
@‘Uﬂ\ Jalas
tdadia —1-3

coilla dal e @l sUaral) Cojloadd) slasls Ludgall sbuall ASya dulys Coad Cand) 13 3
o Al A Wl glal) Aadal) & aa g Cojlaally Lol (g (pitida dgag dgY) Al
uslal) daudall 8 Cajliadlly Ll (e caliada ED 25ag Jal

Sl belall e L3 Jalaes dSlad) Cun e dias IS Galod il Al o g
slo (Capal) oine) Al daxall 5B Al i WS bl G Al Chaiie

o Cijbadl) (g Jae Lial) Ao

Oe Ok Al Jal e @llyy L paal) dilaiall aslsnll adaiall (2—1-3) JSA G
s dal e @iy dug pral) dalaiall aglonll adaiall (b—1-3) J<all con LS sl

:L'j GITEN

sl e diudly Lasglly duglall 3211 ASLewe 2Dy, Dy, Dy
Gl e ddicdly oy Aoslell Gal) L3 ol 1K, K, K
claall g dilall Caaiie b Jaz L) :h

cHladl) o aelal) L

(arall (faa) dalall 45351l :q

& Cylad) Gy diled) Chaiie b Skl e lall e dads S pailas il 4,
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(Groundwater Modeling GMS zlin 4y (s (MODFLOW) gali aladind
Aaa ¥ Gliaie JKE e i) g S35 «System)

q
vy o=y vy v v Vv v vy v

R R 2 R 0 R R R R R R R R R R R AR

ko

1
H@H‘Hd_.am‘.\é.“ i(1 3

?t
S S S S S S v S SS S S S SSSS
il 5l

CGekail Al Aup A oaslenn alaia r(@—1-3) J<al)

R=q¢
R e I A IR
D A 44 YIRS D S PSS D S DS NS

NSRS DS 2 2 N IR S

k3 D3

A sl
Gkl A L b gaslsin el 1(b—1-3) JSal)
:(MODFLOW) 191 caulal) galiny (3o 3oal —2-3

A b A dpwxigl el (e duhall 4 axiiial) (MODFLOW) maliy e
g all Ak Je (MODFLOW) aliyy aainy Cus &3 Gilalat¥) & dudsall oludll
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Wil

uper layer
lower layer

|l
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Materials

=
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(e Jaiall Ciyeaall Jfia 3 Gus Ayl Allall Laall agyall 1(4-3) JSE) o
Cpsaiall (b pad) (pn dblid) Choaiie die dull dilaial ey e) aall slae) 3

|

‘ q
VIRl sl VAR 2 N R IR IR 2N AR VA
W R0 RN R R RN R R R A R R R
—1/2 | L2———
\71\\ | > /1//

. N\
.
| 74
|
|
|
|
I_fjg..l

I T T T I 7777777 7777777

N PR R |

l

MODFLOW iy b dusg paal) Allall Zpasll Jag ) 2(4-3) (<l

b o slaeYl @l Gladl on dledl Chaiie 8 Sl Lelal) syl

{MODFLOW zaliys aladiuls dugisall ldg jall 42k (Chestakov) dayhg (Ernest)

Ernest jlilas (0 dgunall w0l pe malidl o dsifical) A0l d3)lae caaig

.Chestakov 4

Claall G Ailud) Chasiia b Jaeliall 08 djlie (5-3) JSally (1-3) Jsasdl oo

slaa (e ax3 ailly (Ernest) dlsbes o dailll Jaelial) a8 wo galinll G daslil

:[1] adull sl Jaf (e (Chestakov)

L =40 m Cijladl g 2elall

Dy = 1m skl dadal dSlaus
Dy = 4m ik dahll ASlew

.q = 0.007 m/d il daal
Ky, = 2m/d i) dadal) 3,0

K1 =0.5,1,1.2,1.4,1.6,1.8,2 m/d 8pxia Lslall dkal) 35
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: il le MODFLOW galiy & 4Ssal) LS 5 4kl (il

X=40m, Y=1m, Z=6.8m :4<:all slai o

.x=0.5m, y=0.1m, z=0.1m W& sl e

.LGR 2 (MODFLOW Version) dsaicadl MODFLOW 43 e

4ie yul hlai LMG - Link-AMG : s Jeall (Solver) jloal 5 e

-DRN1 - Drain «a)las dajs dila) 23 @

.RCH1 - Recharge 43 daj)s dila) 5 @

-Recharge=0.007m/d :L3ally )il Alal) & Glyall @

il Cua (Materials) dlsall dgaly aladiul giinh A Ll adabe asuds 23 @
Al dakally (Z=4-6.8m g W) o gin Al WA ges Jadi Luglal) ool
Z=0-4m :pliny) e a3l LAY Jeds

tpaleal) dlildiag duilaie Ll J2uds e dida S @
Ak WK /Ky = 1 :palaall dalzas <Horizontal K= Vertical K

H(Cpadl B2el Cguia) g WY die daglall Al 3 aiagh Cipadll @

Z=D,+D;=4+1=5m

: (conductance) <iypadl Jsa 400
c=100m?/d

s Ernest ilalas pa malil) (o daslill bt Lall i G 43500 3(1-3) Jsaal)
s5aaall Al Jab o chestakov

2 1.8 1.6 1.4 1.2 1 0.5 k1
0.27 | 028 | 0.303 | 0.33 | 0.36 | 0.41 | 0.66 | MODFLOW

0.26 | 0.28 | 0297 | 0.32 | 0.35 | 0.39 | 0.64 Ernest
1.33 | 1.77 | 2.001 | 2.38 | 299 | 3.31 |3.34 | @Al | A%
0.26 | 0.28 | 0.301 | 0.33 | 0.36 | 0.41 | 0.68 | chestakov h

119 | 1.33 | 0.669 | 0.33 | 0.68 | 0.89 |3.59 | uill,dl | A%

h

On Aladll Chaiia b bl ad of asdle oS (5-3) J<ally (1-3) dsaad) (e
il 8 anail) 3 (g e liie Y alaall (pe Lguanall aiily malind) (e Aalll Cajliadl
LosY) Cojlead) olaily obadd) ASn e cpinall Ll Ay (Ko Ul 4% e J8

"MODFLOW gealiys alasiials Luglall Zaall b Cijlinall pungs vie gabill 280 ol 3
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0.80
0.70 .
N
0.60 N,
0.50 ¥ kz T 2 /d
p— N,
g— 0.40 e
= T
0.30 modflow T——
0.20 = = = Ernest
--------- chestakov
0.10
0.00 i’
0 0.5 1 1.5 2 2.5
k1(m/d)

.chestakov s Ernest ilalae e MODFLOW il 43)laa :(5-3) J<all

rdglal) Adal) b audasi djlaally (gabail) 4508 4y A —3-3
Jid Giguia o RIALAY dilad) s Ally (Dy) dugled) dadall dSlaw ik duln &
Agloudl) Aaalall ASLawsy ¢(K7) Lewdles alaag cpiadall (py Jualdl) aslly Jaaall Coyendll
daagiall Cijladl) oy dileadl Caemine b Sl e Ll e oK) Luilss Jalaes (D)
tds¥) Al calls dal e @iy ((6-3) JSaN L cuse 2 WS o(h) doslel) dglall
Al 0sS Laxie :aulilly % > 1 dughel) A3 (e ST Adaudl Bl L0 (585 Losie

1

.aa;,,,yg;g;mgs‘:e;ém@b”:j{—j<1 Auslell 2ME (e sl Aaud)

R=q (m/d)
EEENERNEEARRNAREY

D2 (m)

ushal) Zaakall & Cileaally akll 3508 dup 1(6-3) S

22



1Al Gl @l Ao daall caadiel a8
(kx = ky) oalsall 8asgag duilatia daads S Giiida (e Cilge L) 2dade @
il olail Adsall sbuall s Lyl Alls @
Ayl dahie Jel e diilatie adadd) L3230 e
g el dahiall A Slse ol aag Vs Lad) i) anen @

22> 1 dgglal) didal) RS e s dudind) didal) &5 ~1-3-3
) -

O Alal) Cuaiia A Ll e (Dq/L) Auglal) Akl dSlaw il —1-1-3-3
h, .
(Z) GJJL@A.“

Bl Chasite b dtlall o (1) duslell Zaal ASlew ik (7-3) JSH o

- h, .
:dal e (Z) iyladl)

D201 ,2=0.007.

22 =2 — 5 A Aabl) A Jeled dilida ad Jal e @llyy

A
Lslall ol LMl (e ST Adend) adall 3l Jal e adl (7-3) JSaD (e Jaadls
Al Abls I35 (3) Coleadd) (e Biload) Chatie b e Lial) Aad i (K>K)
Ailad) Chaiia 8 e liall dad of (7-3) JSal) (e Laads WS ¢(D; /L) dslall ddulal)
055 Lasie (Dy/L) sstel) 2kl aSlas iy monly IS8 (3) Clad)
635 0.2 1 0.0025 e (Dy/L) daslall dashall dSLaws 5215 o Eua (D /L) < 0.2
058 Laxic 168% ke (%) Cojbad) G il Chmite 3 LeLiall dad 503

A of (7-3) S oo Laads LS ¢ %:2 05 Laxie 38% ke « %:5
Boshel) Bl ASLans iy Cisncm (S0 il (%) Claadl (s Ailuaall Chsine g Lac Lial
oo (Dp/L) sl dadall dSlewe 83l of s «(Dy /L) = 0.2 o5& Lvie (Dy /L)
3% lsia (%) ) (o Ablasal) Chasiia b Lz Liall e 53131 505 0.5 1) 0.2

Osggmuj‘§=2oﬁuﬁxu\@sguﬂj%yj‘%=5@5:1@;
Al 2 S 8l

1
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(D1) <ilaal olails sloall A5 3 aales ) Loglell il Alladl ASLacd) (f i
Al S Jla b el % = 0.2 & gl (L) @l o dladl e 20% (gsles

.£—2> 1 Lslell 23 e ST Adaud 2Ll
1

0.012
00117 | L oi—mseee—
0.01 =t
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001

h/L

k2/k1=5 = . = k2/k1=2

0 0.1 0.2 0.3 0.4 0.5 0.6

D1/L

O Ableaal) Caaiia 8 e lall e (D /L) Lslell dilall dSLews Ll 1(7-3) <l
Keep_ 5 4= b _ P e (Mo
K_1 =2 5¢ o 0.007 « L= 0.1 Ja) e (L)&_DLA.A\

K1

On Aluall Chuaiia b BeLa) Lo (o
- 2

) Al dadal) Ldi 56 -2-1-3-3

H(2) cijlad

e Abladl) Chomine 8 e lall e (%) Auslall ARl Al Lk (8-3) J<al cpw
: ) &
h

tdal 0a (7) ladl

D1 0.025L =0.007,22=0.1.
L K, L

Coaaiia b TazLiall dod Galin cduglel) daalal) 40l sbasly 4l (8-3) J<all e s

105 o (%) Auslall AR L3 2Ls)) of L LS eciylnall s dilad)
(%) Cbadl g Ailadll Chaiia 8 heloall Aad alids) ) (s el ke

35% laia

24



0.025

0.02

0.01

h/L

0.005

0
0.4 0.5 0.6 0.7 0.8 0.9 1 1.1

k1 /k2

Cr Aileeall Chsite 3 a2 Liall @;(%)afju\ Hadl) 43l ik (8-3) J<a
" 2

Dy _ a_ Dy _ D
= 0.025,5F = 0.007,72 = 0.1 Jal 0o () i)

O lual) Chiaiia b LELa o (22) duliod) Lidal) dSlaw i ~3-1-3-3

h .

O Bilaall st 3 L Ll e (22) i) 2l aSLaws i (9-3) U< o
sl e (5) Cilad)

D1 0.025,2L =0.007.
L K

1

Ky/Ky =2 — 5 Adacd) dadall 200l dabide 2 Jal (e

Lslall bl LMl (e ST Addend) dadall 3l Jal e adl (9-3) JSal) (e Jaadls
A8l 3Ljls pdlin (%) Cijlaall (s Adleadll Chsiia & bt Lall Ao i (K,p>Ky)
dilsall Coaaiia & ot Liall dad of (9-3) J<& (e daad WS (D, /L) ddicd) dalal
055 Latie (Dz/L) adied) Bl ASlew ity penly IS8 A5 (3) Cilad
@35 0.1 N 0.025 (0 (Dp/L) Lecd) dashall dSkawe 3315 of Cua (D, /L) < 0.1

e 1320 WS (37.5% lsias (%) Cslamall ¢ Adladll Chasiia 3 at Liall dad (il
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Chania OS85t (7) Cladl (o dilad) Ciiie b heLal) b of (9-3) U
Bl ASLew 5213 of Cus (D5 /L)>0.1 0588 Ladie (D, /L) ddecd) dadall dSLawe puiy

O Al Caaiie A gl dad Gadlil 05 0.5 A 0.1 e (Dy/L) ddad)

anles 3 Adaudl A2l Alail) ASLadl o i (K iy ¢ 12% e (%) Cijladl
@ L pladl g Al (0 10% @l Dy Cajuadl olaily sluall d5)a &

D2_ 5
22 =01

0.018
0.016 k2/k1=5 - - = k2/k1=2
0.014 X

0.012 \

0.01

h/L

0.008
0.006
0.004

0.002

0 0.1 0.2 0.3 0.4 0.5 0.6
D2 /L

O Bdlaadll Chatia b g Ll Lo (22) i) el A8l 26 3(9-3) <
D _ 40007 52— 5 1l (B
2=0.025,5=0007,:2 =2~ 5 dal 0 () bad
O Al Chaiie b Bilal) Ll (%) ilaud) Ak Lils Lib —4-1-3-3
" 1

h, .
. (Z)LJJL@A.“
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