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Rainfall in Excess of Infiliration n=(1- _I )uY
Capacity (¥ ) f{l-H ==Y —
(- )x=Y
Soil Moisture Moisture in Excess of
? Storage in nmos - Soil Capactty s . >
(Z) (&)

Evaporation e
(C) ] e * Crenarated suface
Layer2 Crovmd water Fameff
Conmponant
o .-
: ¥ v
Layar (Z125) A Linear Linezr Fouting

Feservor Conponent
2y {u,uK)

Total estimated

Parameter Description

Z- the combined water storage depth of the layers

T- a parameter (less than unity) which converts the given evaporation to potential.
C- evaporation decay parameter, facilitating the lower evaporation rates from the deeper
layers

H- the direct runoff coefficient

Y- the maximum infiltration capacity

n- the shape parameter of the Nash gamma function model, a routing parameter
nK- the scale parameter of the Nash gamma function model, a routing parameter
G- the ground water weighting parameter

Kg- the storage coefficient of the linear reservoir, a routing parameter
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1S I$$S,%()"(%&S$ (/14 $ 3 ! *(+1$%() (,$3&) %! -$ %
# $! (& )#!1(4 $01$ ,1$%() (, $31&) %!( -$ (! #&!$% |(
1$+4)0 ,$.3(!(, 0%, , %&++ $! "(&, 1(+01$ % .)#H$ ,!$

A3 $31(,%!( -$4 $0!$ #),% ,!1$%() %I -$ %-.$, %

S .. = Ssoil,t- 1 + Re,t + ea,t - clsoil,t if Ssoil,t- 1 + Re,t + ea,t - C1soi|,t £ Ssoilmax
soil Ssoil,t- 1 + Re,t + ea,t - clsoil,t = Osoilflow if Ss,oil,t- 1 + Re,t + ea,t - C1soil,t > Ssoilmax
B4C
0$$ % !$%!18&% (+!1$%() (,$3!1&) %!( -$/ % !$$.3(1 ,%3 !,

+("1$%()0S, , Y&+ $,! "(&! (+0!$ % .)#H$ ,!1$ I$ $3!(,
%!( -$/ - % 1$$9$%% "(&! (+01$ . )#H$0S$,1$% () %!( -$ % +&))
E($), #)OF ;' ! (! #&I$% (IS %!(-$0 $ % '+ "'"% | . %

1$ 3 I (+ 15 9%() (,$31&) %!( -$4 $ %& #%&+ $ )0 +(" '$ %()

(] #&IS% 1( 1S + " ""% ( %I( -$ 0% % % -3, %ESS , 8#Y
7THBHF

Osoil.t = Ssoil 1€ ©° B4 G
$, - %ISHO+(1$%()%( B4 $5.3(1( +(!1S%() %-.$
%
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0 if Eport-& =0

(EPOT,t - et)' ol i

S .
’ if Epori-&>0
Ssoilmax

JO% +("1$%() - IS - (] #&I$% (1S %!I( -$0$ % ' !'$
+ % ) % '$35,8, (1S ST % JOU$+ % (% -$
0% % !1$ $%3$!1.$1"$3$ (4 $ ! "8 $ 11 %1% %(-$

0% % ,'+ "'"% %#$S$, (# $'! (& '-! <1(,4
212+ + +4+(2

$+ "' %&HW %S ,.()0.$% 'S )0 @&+ )O+("!'S+ """%4 $
$9%!$, $ (+ &S (&% + "% [ 1$) 8(+ +& ("1 ('$%<$ , % 3%
F1S+ " %) I(1$'S %(I(&%$ %,- )$)&"3$ %!( -$ I( $3 $%$,!
I$+"%""% 15+ % ,%$('$ 410 % (%'$$ 3 ! )I"(S)
%I(-$08 %%"))* %S % 3%% ' % <$UBGB )%(,(! 8,(0,3% %$)*4 $

I$1 $) $%$.( % 3% E -&$ B4AF 33)$ #  &)<$ $! )4 ETHDHF 0%

'31$'4 $"9"&" .()&"$ | +&)) %&33)* 3 I* % #%$ (1S ! "$
$,)%-9% %
Sy =A H B4B

0$$ > %!$.0&"S ! +&)) %&33)* 3 F(+1$+ )1  %I1$ 1 "3
$ 11 % M(1$+ )1 2 % 1$ 1"$1'$3! (+01$ 1! %

$,(& I(+)) ,$"3%+ )1*4
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$ $)!(,% 3 #3108, !'$ %( -$ '$3! EF | 1$ 01 E5F , )%(
#$10$5, 1S %!( -$'$3! EF '1$)$-1  $ -$, #* 2&!(, B4D , B4H
$%3$ ! .$)*4

B=D" tang B4D

L= P B4H
tanb

0$3\,)] $!$ -)$% %% (0, , -&$B4A 4

|‘\ 2B

—

-&$ BAA 1*3 )% 3$(+!1$%I( -$0$ I+ ""& %S ,!1$"(P)

$.0&"S(+!$%I(-$+ )H%NS(I$" $.% (% %-.$, %

DB’ L B476

Wl

Siax =

&#%! 1&! - 2& ! (,B4D ,'B4H ,!( 2&!(,B47 6-.$%!$.0)&"$ %
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_1 _3tang _ g9 3
=-p329_9yp
Sax 3 tanb 3

$% 3$3 "$I$  gH( !$%!I( -$+ )% %-.$ %

_ tang
tanb

$EH($!$ 3 F(+!I$+ ) %-3$ %

_ Ywei 3
Smax - vv3e|r I:)weir

$$ ($E#!IS%NI(-$+ ) %-$,# ¥
A=B' L
&#%!1&! ,- 2& ! (,B4D ,'B4H ,!( 2&!(,B47 C-.$%!$ $ %

A= NG o _

. 2
- tanb = Gweir Dweir

$ S (SEHISW( S+ ) )%(#  $-.5 %

A=g D?

B477

B475

B47A

B47C

B4 7G

B47@

$'$31 1 +&)) %&33)* 3 K (+1$%I(-$+ ) % # $# (H,,

2& ! (,B47A ['B47@ - . ,-

D :ﬁ
A
$.0&"$ ! *1"$%!$3 %-.%, %
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S :%df B47D

J1$%&+$ S %-.$, %
A=9 d° B47H
$% 383 "$I$% 1S $ 14&) W&33)* 3 ¥ $ )# 194

$ %&H#%*%!$" "($)) - $H)$1% IS 1&) (B! ( (+!$%%!$70$$ ))!$
#%! 1(% $'($+("!$%I(-$0$ % ! $ $)$%$% "'$+ (" <,$3$,

" $"$ 1 (%&33)$"$,! S %!( -$0$ %L %&33 ) $% 03, ,%&++ $,!10!$ %

)H$4 $01$ +("1$ <85, "ISSH(S $% (1 (! #&I$ I(!'$
%!( -$0% %4 $+ "'"% ,$ $ $#$$ , )&"3%' ' $3 $%3,!$ #*
% )%+ " LIS () 1E"31% I( % &) !$ 1$ )0 , (&+)(04 $

%I( -$ % '$I)BIS #* 1S B $.3(1(, 3($%% ' #% I(, (+ 01$
1S 1S+ "% 0)$ 1S )0 $ +(" %&HW& + $ +)(O/ ($), +)(Of
#%! 1(,% "'$+("1$%(-$0% % 'S (1S $4 $ S (+
L1 1 (] #&I$% 018 1( 1 $%S$ ' "% . $% % %("$ (+!$+ " "%
HS ('S +&))A L ('S 1 (&' H( ! %/ 1$)&"3  $+ " % #$$, 38 .8
% .,-A<($% % %0, , -&$ BACA $#(I( " <($ #$0$$, 6 /
$3 $%$,1% % 1&1 (% 0$$ ,(+"'" % ($+)0 $ I$$ % !$$+($ (
(L#&I( IS D04 $"MS <($ H#E&'S # ) 0l $E )
F $3$%$,1% !$%1&!(,0$S%B("S (+!$+ "' "% $+&)) ' !I$$+($
%3)),-4 $! '<($% $ $0%,1$01$ )$.$) $ $%!S$ - $%! '$3!
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08, ) IS+ " "% #5("$ +&) ' (! %($ ($01$4 $00$

"SI TS $+($ (! #&I$% !(+)(04

+
+—+

& $ BAC I( -$<(S(+1$+ "

$01$ #),$+(1$)&"3$+ "' % (# $ %
o if Sdamt-l"'qsoil,t ’ %n"'qsoilﬂowt ’ Adam' edamt +qabst = O b qdamflow <0
B456
Sdamime[ - Sdamt»l'H:‘soiI,t ’ %n*'qsoilﬂowt ’ Atiam' Cdamt +qabs’[ = Girr t = Ydamflow
if OESdam-l"'qsoil,t ’ %n*'qsoilﬂowt ’ Ajam' edarm +qabst = Girr o qdamflow £Sdamnax

Sdarrmax if Sdarrma><< Sdamt»l+qsoil,t ’ %n*'qsoilﬂowt ’ A:Iam' Cdamt +qabst = Qirr t = Ydamflowt
0$$ % 1$%1&% (+1$+ """/ %1$ $ 11 % ('S
+ %I$I() $(+!$ $ $ / %I1$$.3(1(+("!$
0$ / > %!$ 3 *FHIS+"""% - %!$ "(&!'(+0!'$

A% IS+ (IS + "% -1(3&3(% 34 $S.3(!1(+("!S
+"'"% %-.$, %

edamt =05’ (Adamsurt + Adamsuct-l), EPOT,t B457
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13

! 17 $ ,

0 if Sdamt-l +qsoi|,t ! A‘Jam +qsoilflowt ! Aﬂam' edamt +qabst = Qir - Qdamflowl <0
A
B455

- A‘Jam -
Sdamt-l +qsoi|,t AT +qsoilflowt Aﬂam' edamt +qabst = Oir - Qdamflowl

Sdamt =

if O£ Syams-1 + Usoilt M +Osoilflowt  Adam= €damt * dabst = Girr ¢ = OAdamflowt £ Sdammax

A

. . Adam ,
Sdanmax if Sdanmax< Sdamt-l + qsoil,t + qsoilflowt Adam' edamt +qabst = Cirr A qdamflovxt

A

$&+H)0+("1S%!I(-$0$ %-.$,#*

0 if d,py > H

— - d :
Qdamﬂowt - c Ht if dmin < Ht £D

(qsoil,t + qsoilﬂow,t), AX?m if Ht >D

$O0I$#),$+(!$%!( -$0% % %-.$, %

. . Adam ,
0 if Sdarm-l +QSoiI,t AT +qsoi|f|ow,t Adam' edamt +Qabst = Cirr - qdamﬂowt <0

. Adam .
_ Sdarm-l +qsoi|,t +qsoi|f|ow,t Av:lam' edamt +qabst = Cirr - qdamﬂowt
Sdamt - AT

if O£ Sdam,t-l + Usoil t ’ M + Usoilflowt ’ Adam' €damt + Qabst = Girr t = Adamflowt £ Sdarrmax

A

Sdarrmax if Sdanmax< Sdamt—l +qsoi|,t ’ % +qsoilflow,t ’ Aﬁam' edamt +qabst = Clirr b qdamﬂovvt

B456

0$$ %1% %!&% (+!1$%!I(-$08/ %!$S $11° % ('S
08 %/ s %!$!(!1) $(+!$ $ $ / %1$$.3(1(+("1$0$ /
- % !1$ (&H)O +(" 1S+ ") - % !'$ "&! (+0!$

Ho6! 1S+ (IS + "% (- 1(, 3&3(% $% %-.$, , -&$CABES!(,

CACF4 $$.3(!(+("!'$+ """% %-.9, %
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€damt ~ 05’ (Adamt + Adam,t-l)’ Eporit B457

0%$$ ) 13 %% &+$ $ ($$#0!1$ ,1$%!I(-$0 $ !11"$

%I$3 ;| 1% $, 150! )$$) % 0! ,1$%S( <($!  $@&+)0 %-.$,

#*
0 if dppip, > H
dgamfiowt = € th if dyyin <H{ £D B455
QSoiI,t ’ M + QSoiIrow,t ’ Adam if Ht >D
AT
$$ )" $3 "$I$% ! 1188 I (&' 1$ (&H)O0 +("!1$ +))$

U ISE S ) # 154
[: (% = + +4+(2

$ %!( -$ 0% %&#H#%*%!$" $3 $%3$,1% !'$ "($"$! (+0!$ I ,)+(""'$
%!( -5 0% %4 $ %&HY %IS" % # %S (1S 1&(8S !(, (+!$%*%$/0$S
N IS #% 1(% $'($+("1$ %I -$0$ % 1S $)$ %% 'S + ("
<33, " $()*"S,! I %&33)$"S,! 'S %&33)* +("1$%50% %0%,!'3
BSOS % %&++ $1( 08, 1$%I(-S 05 % $$3%4 $ 09 1$
0% % $3$"3*1$0!$ PSS + (" <,$%," %%, () HISI('S
%!( -$0% %4 '$! )P "%&%N%(,(+!'P & B! %*%!$" (3% ! (, % #$S$, - .9,
, $1(,C4C

$01$ #),$+(!$%!(-$0% %3 (!$ (%'$1( (+1$%5.3(!(
I(#$'$+ .8 %
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0 if Sweir,t- 1t qsoil,t ’ % + qsoilflow,t ’ Teir - qabsweir,t <0

Sweir,t— 1 + qsoil,t ar + qsoilflow,t e - qabsweir,t
Ar Ar

S\Neirinter,t =
P . A\Ne'r 4 A\Ne'r
ifO£ vaeir,t- 1t qsoil,t Arl + qsoilflow,t ATI - qabsweir,t £ vaeirmax
Sweir max if Sweir max < Sweir,t— 1 + qsoil,t A:Ir + qsoilflow,t A:" - qabsweir,t

B45A

0$$ o5 51 %! $%!1&% (+1$%!( -$03 #$+($ (% '$,-$.3(!(/  os
%I$ $11° % 1(!1$08 % %I$! (1) $(H+!$ $$/$ s %

1$8.3(!1(+("!'$08 2 snos n %1% "(&! (+01$ #%! 1S+ ("
1$0$ 4 $3(1((+!$ !"$! $ 11 % (1S %!( -$0$ % 0%
SIS S #* &% ,- ' % H54CC 8'5 ' CAG4@A 8'5+( !$+ %! ' %% (,

$ S $%3$!.$)4 3(!I( (+0!$ % )% ! +("!$ 03 % ! (&
$.3(1(, %-.$ %

Eweirt = 05 (A\Neirsur,t - A\Neirsur,t-l)' Eporit B45C

0%% 03 wan 5% 172 !30!$ %&+ $ $ ,!F%!I(-$054 $ %! &%
(+'$%|( -$0% / 0$ /1 %-.%5, %

P 14 A\Neir . Arveir
0 if SWeir,t— 1 + QSoiI,t + qsoilﬂow,t - evveir,t - Qabsweir,t <0

Ar Ar
_ SWeir,t- 1 + QSoil,t ’ M + qsoilﬂow,t ’ m - eweir,t - Qabsweir,t
SWeir,t - AT AT
if O£ SWeir,t- 1 + qsoil,t ’ AAN:W + QSoiIflow,t ’ A'g:ir - eweir,t - qabsweir,t £ vaeirmax
vaeirmax if vaeirmax < Sweir,t- 1 + QSoil,t ’ A\AN? + qsoilﬂow,t ’ AAN:" - eWeir,t - qabsweir,t

088 2050 % !$S+H)O (HI(G+(" 'S+ %I(-$0 $% ogn 'S
%!I( -$%'1&% (+!1$0$ % ' 059 %!$ 3 *(+!3$%!( -$0$ %4
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: ( 25%=+ +4+(2

$ %! $ "+)(0 %&H% %!S" .().$% ! $"($'S,! (+0 IS 0!, IS % $"# %S
(1S +)(0% , (&1+)(0%4 & -3% (% (+)(O +)(0/08$, +)(0%0! ,1$ .$
LTSS 318 % $)$%$% S " S+ (" < ,$$, "I

%8&33)$"$,! 1S +)(0% ,!'$ $4 %/ (08.$/( )* 335%0$, !$0!$ |

1$%!( -$0% % % #$3$, &%N$ &3 ' % %& !'$ #%! (% $"'$' $)*

+("!'$ $4 sI() # '(+("'$ B ('S +"""% %!$$+H(S
- .$, #*

Qabst = Yabsweirt * Jabsrivert B45@
0%% - %!'$ "(&!'(+0!'$ #% $+("!$ 3B % % .)#$ %
"14
& ,-'*3% (% ), #%%$,$(+ *)!$) , +)(0%/!$ +)(0 ''$ &3%!'$"
$,+!$ $F % -%$!,!$(&!+)(04 $'++$ S5, $ #5085, ! $10( %

Il #&IS (1S .S )(%%$% ! | (& ,H#$I08$ , % '$"(%! I$' , -&$ BAG
+H10(-& % 1 (% (+!$! " $ S 4 -&$ C45 % (0% !'$ )( ! (% (+
1$10( %! ! (%4 $ (#%$.$ 9)0% !!$ $ -% 1, 1S (H%S.$

(&14)0% 1% )8 $( '&S 1(!$)(%%$% (& ,-0!,1$$ % !$

B+ &, IS (+H0% ,!'% $ $.$)-#)%4 ,!$ %&™* (+
$38$"$ ) %! $"%/ ,$$ )AETHBTF +(&,'! I'1 $)(%%$% ,#$ $)!$ !I( ,+)(O
%") 33( % #$$, &%$' $$ +( )) ! $!38 $ $ $%4 $
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LSS, S #BI0$S, N0 [ (&0 % #$S$, &%S (1S 1) $%!I"I( (+
1'$ )(%%$% E 2& ! (, BA5SDF4 -& $ BAGH % (0%) ! §% 3 #$10$S$, | $ )(%%$%

("3&1$'1 % 0* 'I'$ +)(04

0.50 4 ) )
Flow gauging station
—Ranch (inflow)

040 —Black Heron (outflow) 124 o 503927 +0.1304
~ 10 R =0.6683
2030 -
= 2 8
z £
2020 -6

o
£ 4
00 21
0.00 0
Apr-05 May-05 Ju-05 Sep-05
Time (days) Losses (m3/fs)
(2 (b)

&$BAG ' .$ B EA4F #%$.$ +)(0% !1$- & - %! (% (#%$.$ !

'$ , ') 88$(/ EHF ($)!(,#$I0 $$,1$)(%%$% ' ,+)(04
_ qin,t - qout,t if qin,t - qout,t >0
Goss = f G, Gt £0 Bas8
0$$ - /- ) - $1$)(%%$%/ (&+)O0 , O 'S 4

$% 1%+ I(*.)&$ (+ '8 (# ,$' EG4@BF E -& $ BAGHF %&--$%!% | 0A%306 |

1$"('S) ,#$$93$%%$ % ).$ +&!((+ !1$+("

Oosst = aGn ¢ +b B45D
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0% -  %!$)(%%$% !1"$ %3/ | $ ($++ $1%4 1 0% %%&"$'

L 11$)(%%$% 'S .$' + (" 2&!(, BA5D $3 $%$, ! 1'$ %&" (+ )) | $ )(%%$% ! !

&S 3!, H)O0 M!S )& ) 2& +$4

$11)%"8)1$' (&+1)(O0+("$ $ $ %-.$, %
Osimt = Gin,t * Qweirt * Addamflowt = Giosst = Yabsrivert B45H
Osimt = Yin,t ¥ Otri t T Gweir,t ¥ Adamflowt = Ylosst = Yabriver,t B45H#
Osimt = Gin,t * Osoil,t * soilflow;,t = Ylosst B45H

0$% 2&!(,B45H % +( !$+ %! $ $ / 2&!(, BASH# % +( !'$ %3 (,

$ $ ) 2&!(,BASH % +(!$! ' .$ $  $%3$!.$)*4

? 2(+ /" (%$%5 (1 %S ( 2%/

#)$BA5% (0% !$ )# 1$'3 "$IS% +( 1$! O("($)%4 )*!$ | "$,!

$% 053 $1$".$ +("!$  "3%4 $ &++) $ ("3)$9 $.0&!(,

3% (+ <(, E F )(!"E&, $ )4/ THH5F 0% &%$' % !'$
Y# UG )-(10)$!$ (1S, %28 $$ ()11 %S

(('"$,%2& $$ ( 0$$8&%N$ % #$! $+& ! (%+( )!I$S $ $ $W4
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#)$ BA5 & *(+1$ )# 1$"($)3 "$I$ %

"$IS 1% $% 3!,
"9 X"Y 3 I (+1$ 1% $3!(, %!( -$
%() o XY 3 (+1$%() %!( -$
2& )%, '$3! (+)&"3$' %!( -$ 03 % # %S’ (, g
XY $ 11303 %
0 X8°Y &+ $ $ (+%!( -50$ % !+&)) %&33)* 3I*
2& )8! '$31 (+ )&"3$ + " " %I -$ #%$ (
’ X™Y TS § (1S + "%
. X8 &+ $ $ (+1$)&"3%+ """ %!( -$08, +&))
N XY , (B B!
8 XY  ($H+ $I(+!1$H)0 (! #&! - $
S # XY "$IS (+1$)(%% +&, ! (,
\ XY "B (IS -1
;8 XY "BIS% (IS0 (! H& (+ (IS "%
(0$%! '$3! (+1$)&"38' + """ %!( -$#3$)(00 +)(0

(! #&I(, $%$%

CI(E, 1&)'S )+ (" $%! 1S () %! #&! (,
$% 3$3 "$I$ %,(! )# 1$/#& S (3! ").)&$ % (# $' (& !'$
YH LG (+1$'$31 (+ +)) , 2&!(, B4B ,'1$'$3! (+!$ %!( -$

+ )% -8, , 2&!1(,B4774

$ $9%!$,$ (+ $2&+,)* % $.'$1 08, *( ) ) "($) @ % ".*
TH$ 13 SIS %$1% ! | $3(&$(&13&!1% ! 1 $$2&))*-(( E $.$,/566@=
$,:8/ 5667F4 % %I&I(, "$ 1$' 1(1$ &%S$ +( 1$, (" &% +( $
"($) ;' (3!") 3 "$I$ %$1% 0$$ (# ,$ 0, &S$% (+ 1% #$1.$

+&,1(, (% %S (+ Y-+ 1. 1(%4 )% (I$ #S$!.$+&!('$ % 3&!
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(P33 %%( 3!& %3B! (+!$ *(- 3/ % %& /1'$

0$$8&%S$ | +.(&% - +)(0% , )0 +)(O0 % $%3%!.$)*4

21

,NSBLI(+ (& (0 $)%! 1S (D)) .- 0%/ % '($#* ,)% - !$

) #1528 ,11$% (+1$"($)$ 3*% ) I$ %! % E%&H%*%I$"%F )& -
I$ 1S $31(/ %() + " "% %(-$0$ % , '1$"($"$!(+01$ %

)(%%$%/ #%! | (% ' (&I+)(0%4 | % (0$.$ $%% * I( %%$%% |$ )# !,
'$2& *+ %! 1 % %0 1 +())(0% ,$914

21 (%S$ /@ '4%5 (1 '%S$ ( 2%

$ %+ 1. 1(% ,1$.)&8% (# $ +(1$#$!.$+&1(,+("76
SO L 1)<$ )# I(, &WE -&$BA@F  %&--$%! ! 11$($) )# I(,

0% '$2&!$4 ($) )# ' (0% !$$+($ (% '$$ (#$ '$2&'$ +( ))

138 $ $ $%4
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S
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2 — s
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 1 2 3 4 5 6 7 8 9 10 11
Run number
RIVER REACH -= First RMSE —+ Second RMSE
Third RMSE —— First LOGE - Second LOGE
- Third LOGE

&S BA@ *3 ).)&$% +( IS #S!.S+& I +( !$. (&% &%
EO$$ % !$ (! "$, %2& $ $( % 1$ | %+H("$

)- 1" )&S$% (+1$ F

?1 %/'(%$ $/ ++++2B( %5 '(12$( %' +++ 4 '%$' (

2%/ +

$ #%$,$ (+'! I( $33$%$,!!$3*% ) 1$ %! % (+!$ $'# .$
%*%I$" %& % !$ 3 1$% (+!$+ """ % I(-$0$ % ,$$%% ! 1$% +(
%("$ "('$)) - 3 ($'&$% I( #$ &'$!83$, I( (& L+ 1$%$ 1S %! %4

% ,- (,$31&)"(S) 1" *#S (W% WS ('S 1+ $35%S$!!.$3 "$I$
)&$% +( %("$ (+ ! $%S %*0%I$" 1S %! %4 UI(/1S #)*I( $3 (&S

1S 1 S0 3($%%I% $2& $% IS B1+ 1(,  (+!$. (&% $3$%S$.!!.$
3 BIS )&% (1S (D%A $# $ )&% 1S %"&)I(%0))-.$
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VLG (IS 3HBS % (+ -, 18&'$% +. (&% ("3(,$.1% (+!$
% %I$" %& %+ "'" 3 1$% ' 1$%S3 'S 1S )&% $'$3$,'$,! (,

IS #P!.$+&,!(,4
*# &

& $BAB % (0% !$ 3 I (+1$ IS $3(, % I(-$% +( !$ $ $ $%
#%$ (,1510( (#3!.$+& (%4 $3)!  $.)&% , -&$B4B ' I$
110$,1$ ((1"$, %28 $$ (E FO%&%S ' %!$ #S$!.$+&!(/
% )&$% +( 1S WI(-$% 0$S (# $ !, 0 % !$ %S 0! IS
L %+H("$')(- 1" E F % , (#$!.$+&, 14 $.)8%% ,-$ #$10$S$,
546™ 'GAHA™0$,1$ (I % &%$ % |, #$!.$+&,1(, 08,
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