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TOPSAR Data acquired in C band VV
Polarization

↓
Volterra’s Series (nonlinear)

↓
Inverse filter of Volterra model

↓
Continuity equation

↓
Fuzzy B-splines

↓
3D Bathymetry reconstruction
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1(7 $1' b:,-c $5( 7+( :(,*+76P v+( &859(
32,176 uJ 3N 4K $5( $5(&7(' %< b:,-c ,1 &$6(
2) 3 ! L5,N 5,1r1Sb $1' 4 ! L5-N 5-1rA1SbN :+(5( r
$1' rA $5( 7+( '(*5(( 2) 7+( 7:2 dO63/,1(
%$6,6 )81&7,216 &2167,787(' 7+( dO63/,1( 685O
)$&(P v:2 6(76 2) .127 9(&7256 $5( .127 3 3
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h2857+ 25'(5 dO63/,1( %$6,6 $5( 86(' m-N VJPK
72 (1685( &217,18,7< 2) 7+( 7$1*(176 $1' &85O
9$785(6 21 7+( :+2/( 685)$&( 7232/2*< ,1&/8O
',1* $7 7+( 3$7&+(6 %281'$5,(6P

v+( 6(/(&7(' :,1'2:6 2) WST4WST 3,;(/6
$1' /,1(6 Jh,*P SK 86(' 72 ,03/(0(17 x2/7(55$
$1' h8==< dO63/,1( 02'(/6P k1 25'(5 72 (9$O
/8$7( 7+( 6,08/$7,21 0(7+2' 48$17,7$7,9(/<N
5(*5(66,2102'(/ $1' 52270($1 648$5(:(5(
&20387(' 72 $&48,5( %$7+<0(75< $&&85$&<
86,1* vqruct '$7$ $1' 7232*5$3+,& 0$3
2) S[[Z 6+((7 180%(5 VUXW 2) S\ TWNRRRPRR
6&$/(P

R q%35,43 !.$ c)3#533)/.

h,*P U 6+2:6 5(*,216 2) ,17(5(67 7+$7 :(5(
86(' 72 6,08/$7( %$7+<0(75,& ,1)250$7,21
%< 86,1* eO%$1' :,7+ xx 32/$5,=$7,21P v+(
%$7+<0(75< ,1)250$7,21 +$6 %((1 (;75$&7('
)520 W 68%O,0$*(6N ($&+ %((1 WST4WST 3,O
;(/6P h,*P V 6+2:6 7+( 6,*1$785( 2) 81'(5:$O
7(5 7232*5$3+< :+,&+ &$1 7851 83 $6 $ 5(68/7
2) %5,*+71(66 )5217$/ /,1( 3$5$//(/ 72 6+25(O
/,1(P h857+(5025(N ,7 ,6 &/($5 7+$7 7+( )5217
2&&855(' %(7:((1 1($56+25( $1' 256+25(
:$7(5N :+,&+ ,6 $ &/($5 ,1',&$7,216 2) 7,'$/
)5217 (9(176P k1 )$&7N 7+( ,17(5$&7,21 2) 7,'$/
&855(17 :,7+ 7232*5$3+< &$1 )250 $ 7,'$/
)5217P v+( vqruct %$&.6&$77(5 &5266O6(&O
7,21 $&5266 )5217 ,6 '$03(' %< RPUU 72 OYPR
'dP k7 ,6 .12:1 7+( 0$;,080 %$&.6&$77(5
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7,21 2) /,1($5 .(51(/6 2) 5$1*( &855(17P v+,6
0($16 7+$7 7+( 5$1*( &855(17 :,// %( (48$/
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86(' 72 0$3 &2$67$/ :$7(5 %$7+<0(75<P h85O
7+(5025(N ,7 ,6 ,17(5(67,1* 72 127,&( 7+$7 7+(
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($6< 72 ',67,1*8,6+ %(7:((1 60227+ $1' -$*O
*(' %$7+<0(75<P v<3,&$//<N ,1 &20387(5
*5$3+,&6N 7:2 2%-(&7,9( 48$/,7< '(71,7,216
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6<00(75,& UOf 6758&785( 2) 7+( %$7+<0(75<
2) $ 6(*0(17 2) $ &211(&7,1* '(37+P u0227+
68%O685)$&(6 $33($5 ,1h,*P X :+(5( 7+( 1($5O
6+25( %$7+<0(75< 2) W0 :$7(5 '(37+ 581
1($5/< 3$5$//(/ ,1 UfO63$&(P c 528*+ 68%O
685)$&( 6758&785( $33($56 ,1 67((3 5(*,216 2)
TR0 :$7(5 '(37+P v+,6 ,6 '8( 72 7+( h8==<
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72 02'(/ 9$5,$7,21 2) 5$1'20 32,176 :+,&+
$5( )81&7,21 2) ;N <N $1' = &225',1$7(6P k7 ,6
,1&5(',%/( 72 5(&216758&7 Uf 86,1* 7:2 &225O
',1$7(6 ,P (P J;N <KP k1 $'',7,21N 71,7( (/(0(17
02'(/ ,6 5(48,5(' 72 ',6&5(7,=( 7:2O',0(1O
6,21$/ x2/7(55$ $1' &217,18,7< 02'(/6 ,1
678'< 2) k1*/$'$ H i$5(//2 JS[[[ $1'
TRRTK 72 $&48,5( '(37+ 9$5,$7,21 ,1 uct ,0O

$*( :,7+287 81&(57$,17<P r5(9,286 678',(6
'21( %< c/3(56 H j(11,1*6 JS[ZVKN
u+8&+0$1 (7 $/P JS[ZWKN x2*(/=$1* (7 $/P
JS[[YKN t20(,6(5 H c/3(56 S[[YN k1*/$'$
H i$5(//2 JS[[[KN $1' j(66(/0$16 (7 $/P
JTRRRK :(5( $%/( 72 02'(/ 63$7,$/ 9$5,$7,21
2) 6$1' :$9(6P k1 7+,6 678'<N h8==< dO63/,1(
$/*25,7+0 352'8&(' UOf %$7+<0(75< 5(&21O
6758&7,21 :,7+287 (;,67(1&( 2) 6+$//2: 6$1'
:$9(6P k1 )$&7 h8==< dO63/,1( $/*25,7+0 ,6
$%/( 72 .((3 75$&. 2) 81&(57$,17< $1' 352O
9,'( 722/ )25 5(35(6(17,1* 63$7,$//< &/867(5('
'(37+ 32,176P v+,6 $'9$17$*( 2) h8==< dO
63/,1( ,6 127 3529,'(' ,1 x2/7(55$ $1' &21O
7,18,7< 02'(/6P
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v+( 87,/,=$7,21 2) vqruct ,0$*(5< )25 UOf
%$7+<0(75< 5(&216758&7,21 +$6 %((1 ,03/(O
0(17(' %< 86,1* x2/7(55$ $1' h8==< dO
63/,1( 02'(/6P v+( ,19(56,21 2) x2/7(55$
02'(/ :$6 86(' 72 6,08/$7( &2$67$/ :$7(5
&855(17 029(0(176P v+,6 02'(/ :$6 $%/( 72
$&48,5( 0$;,080 685)$&( &855(17 9$/8( 2)
SPV0B6N :+,&+ :,7+,1 7+( (;3(&7(' 5$1*( 2)
&855(17 63(('6 ,1 u287+ e+,1$ u($P u7521*
7,'$/ &855(17 63((' 2) SPV 0B6 &2175,%87('
6,*1,7&$17/< 72 7+( (;,67(1&( 2) 7+( 6+$53
%5,*+71(66 &855(17 %281'$5< ,1 vqruct
,0$*(P k1 )$&7 7+( x2/7(55$ 02'(/ :$6 $/62
$%/( 72 02'(/ 685)$&( &855(17 ,1 7:2 ',0(1O
6,216P h8==< $/*25,7+0 ,6 86(' 72 6,08/$7(
UOf :$7(5 '(37+ 9$5,$7,21 %< 86,1* 21( ',O
0(16,21$/ &217,18,7< (48$7,21P v+( )8==<
180%(5 9$/8(6 :(5( ,03/(0(17(' ,1 dO
63/,1( $/*25,7+0 72 5(&216758&7 UOf
%$7+<0(75<Ph8==<dO63/,1( $/*25,7+0&28/'
9,68$/,=( 7+( 5$1*( 9$5,$7,216 %(7:((1 WA
TR0 2) :$7(5 %$7+<0(75<P c 6,*1,7&$17 5(O
/$7,216+,3 :$6 )281' %(7:((1 UOf
%$7+<0(75< 5(&216758&7(' 86,1* 7232*5$3+<
0$3 $1' vqruct ,0$*(6P k1 )$&7 h8==<
dO63/,1( 62/9(' ',5,&8/7,(6 2) 63$&(' *5,'
:+,&+ ,6 127 3529,'(' %< x2/7(55$ 02'(/P k7
&$1 %( 67$7(' 7+$7 e99O%$1' 3529,'('
%$7+<0(75< ,1)250$7,21 ,6 $1 $&&85$7( 9$/8(
2) u[0P k1 &21&/86,21N 7+( ,17(*5$7,21 %(O
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7232*5$3+< %< 5($/ $1' 6<17+(7,& $3(5785(
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f(7(50,1$7,21 2) o(0%(56+,3 h81&7,21 )25
e/867(5 2) i(2*5$3+,&$/ '$7$P A v(&+1,&$/ t(O
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o$7+(0$7,&6N p$7,21$/ t(6($5&+ e281&,/N
i(129$P

c1,/(N cPoPN S[[Y\ t(3257 21 7+( $&7,9,7< 2) 7+(
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6(59(' %< 08/7,O)5(48(1&< 6<17+(7,& $3(5$785(
5$'$5P A k17(51$7,21$/ l2851$/ t(027( u(16,1*
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k1*/$'$N lP H i$5(//2N tPN S[[[\ f(37+ (67,0$O
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uuI[[P

k1*/$'$N lP H i$5(//2N tPN TRRT\ q1 5(:5,7,1*
7+( ,0$*,1* 0(&+$1,60 2) 81'(5:$7(5 %27720
7232*5$3+< %< 6<17+(7,& $3(5785( 5$'$5 $6 $
x2/7(55$ 6(5,(6 (;3$16,21P A kggg l2851$/ 2)
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+,!33%. !. $%2 f%3!-4&,;#(% $%3 t.4%235L
#(5.'3'%")%4%3M

.$11N ,67 '(5 '(87/,&+ +?+(5( c17(,/ $1 9(O
*(7$7,216/26(1 h/>&+(1 ,0 )(51(5.81'81*6O
%$6,(57(1 r52'8.7P p$&+ '(0oqfku xeh
6,1' *52M( v(,/( ,0 68%$5.7,6&+(1 p25'(1
'(6 w17(568&+81*6*(%,(7(6 9(*(7$7,216)5(,P
f,(6(i(%,(7( :85'(1 920 kkcuc$/6 NN6327O
7< 781'5$DDN $/62 9(*(7$7,216/26( i(%,(7( 0,7
./(,1(5(1 '85&+ o226( 81' h/(&+7(1 %(O
:$&+6(1(1 h/>&+(1N ./$66,7=,(57P k0 i(*(1O
6$7= '$=8 =(,*7 ',( kkcucOm$57( *5?M(5( 81O
%(:$&+6(1( h/>&+(1 ,0 ?67/,&+(1 |,3)(/ '(6
w17(568&+81*6*(%,(76N ',( ,1 '(5 )(51(5.81O
'81*6%$6,(57(1 m$57( $/6 $/3,1(6 i5$6/$1'
./$66,7=,(57 :85'(1P y>+5(1' ',( m/$66,7O
=,(581* ,0 h(51(5.81'81*6352'8.7 $8)
675,.7(1 t(*(/1 %$6,(57N 6&+(,17 ',( m/$66,7O
=,(581* '(5 kkcucOm$57( %($5%(,7(5$%+>1O
*,* =8 6(,1 81' 817(56&+,('/,&+( i5(1=:(57(
)@5 ',( f(71,7,21 921 9(*(7$7,216/26(1 h/>O
&+(1 $8)=8:(,6(1P

g,1 :(,7(5(5 $85>//,*(5 w17(56&+,(' =:,O
6&+(1 hgOm$57( 81' kkcucOm$57( ,67 '(5
+?+(5( c17(,/ $1 u75$8&+9(*(7$7,21 ,1 '(5
kkcucOm$57( ,0 0,77/(5(1 v(,/ '(6 w17(568O
&+81*6*(%,(7(6P f$ ',( w17(56&+(,'81* =:,O
6&+(1 d>80(1 81' u75>8&+(51 185 $8) '(5
j?+( '(5 r9$1=(1 %(58+7N :(/&+( $86 '(0
xeh 1,&+7 +(5925*(+(1N 6,1' ',(6( h/>&+(1
,1 '(5 hgOm$57( =80 v(,/ $/6 n>5&+( 81'
=80 v(,/ $/6 u75$8&+781'5$ ./$66,7=,(57P f$
',( (,1=(/1(1 v<3(1 '(5 m/$66( NNu75$8&+9(O
*(7$7,21DD '(5 kkcucOm$57( (%(1)$//6
|:(5*)250(1 921 n>5&+(1 81' v81'5(1O
675>8&+(51 (17+$/7(1N 6,1' ',(6( w17(56&+,(O
'( 9(51$&+/>66,*%$5P

f,( *(1$117(1 w17(56&+,('( 6&+/$*(1
6,&+ $8&+ $8) ',( )@5 ',( m2+/(16725%,/$1O
=,(581* %(621'(56 :,&+7,*( h/>&+(19(57(,O
/81* '(5 (,1=(/1(1 x(*(7$7,216./$66(1 1,(O
'(5P f,( j,672*5$00( ,1 c%%P W =(,*(1 ',(
h/>&+(1$17(,/( $**5(*,(57(5 n$1'%('(O
&.81*6./$66(1 '(5 hgOm$57( 81' '(5
kkcucOm$57(P f,( m/$66(1 NN9(*(7$7,216/26(
h/>&+(1DDN NN+80,'(6 i5$6/$1'DD J=86$0O
0(1*()$667 0,7 NN$/3,1(0 i5$6/$1'DDKN
NNh(8&+7*(%,(7DDN NNv81'5(19(*(7$7,21DD 81'
NNu75$8&+9(*(7$7,21DD 1(+0(1 817(56&+,('/,O
&+( h/>&+(1$17(,/( ,1 %(,'(1m$57(1 (,1Pf$O
*(*(1 ,67 ',( h/>&+( '(5 $0 67>5.67(1 9(5O
75(7(1( m/$66( NNy$/'DD 0,7 SNYW o,2P .0T

JhgOm$57(K 81' SNZTo,2P .0T JkkcucOm$5O

7(K ,1 %(,'(1 r52'8.7(1 9(5*/(,&+%$5P f$6
i/(,&+( *,/7 )@5 ',( c8)7(,/81* '(5 y$/'9>O
&+( $8) ',( 9(56&+,('(1(1 d$80$57(1N '$5O
*(67(//7 ,1 c%%P XP n(',*/,&+ (,1 *(5,1*(5 v(,/
JYNW@K '(5 ,00(5*5@1(1 p$'(/:>/'(5
.2117( ,1 '(50,77/(5(1 v$,*$ 1,&+7 (,1'(87,*
,1 (,1=(/1( d$80$57(1 *(75(117 :(5'(1N
621'(51 185 $/6 '81./( m21,)(5(1 Jh,&+7(N
v$11(N u,%,5,6&+( m,()(5K ./$66,7=,(57 :(5O
'(1P w0 ',(6(1 c17(,/ ,67 '$+(5 ',( h/>&+(
'(5 m/$66(1 NNh,&+7(DD 81' NNv$11(DD ,1
c%%P X *(5,1*(5 $/6 ,1 '(5 kkcucOm$57(P
|86$00(1)$66(1' .$11 )(6767(//7 :(5'(1N

'$66 ,0 i(*(16$7= =85 kkcucOo(7+2'( '(5
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`""M UY e,;#(%.!.4%),% $%2 )- t.4%235#(5.'3L
'%")%4 6/2+/--%.$%. a!5-!24%. G$5.+,% j/L
.)&%2%. 3 e)#(4%K s!..%K r)")2)3#(% j)%&%2K 7%,L
#(% .)#(4 42%.."!2 7!2%.HM

g567(//81* '(5 x(*(7$7,216.$57(N ',( 925*(O
67(//7( )(51(5.81'81*6%$6,(57( m/$66,7=,(O
581* $8)*581' ,+5(5 675,.7(1 g176&+(,'81*6O
5(*(/1 81' '(5 c8720$7,6,(581* :,('(5+2/O
%$5 81' $8) $1'(5( l$+5( $/6 TRRU $1:(1'O
%$5 ,67P f,(6 ,67 ',( x25$866(7=81* )@5 (,1(
.217,18,(5/,&+( o2'(//,(581* 81' (,1(1
x(5*/(,&+ '(5 m2+/(167259@66( $8) ->+5/,O
&+(5 d$6,6P

c!.+3!'5.'

f,(6( c5%(,7 ,67 d(67$1'7(,/ (,1(5 f2.725$5O
%(,7 $0 n(+5678+/ )@5 h(51(5.81'81* '(5
w1,9(56,7>7 l(1$N ',( '85&+ (,1 r52027,216O
67,3(1',80 '(5 u78',(167,)781* '(6 f(87O
6&+(1 x2/.(6 71$1=,(57 :,5'P f,( k'(( 81'
'$6m21=(37 (1767$1'(1:>+5(1' '(6{281*
u&,(17,67 u800(5 r52*5$00 TRRW $0 k17(5O
1$7,21$/ k167,787( )25 c33/,(' u<67(06 c1$O
/<6,6N n$;(1%85*N ~67(55(,&+P j,(5 62// %(O
621'(56 c1$72/< u+9,'(1.2 81' k$1
o&e$//80 )@5 ',( ,1+$/7/,&+( 81' 7(&+1,O
6&+( w17(567@7=81* *('$1.7 :(5'(1P

k)4%2!452

d$/=7(5N jPN i(5$5'N hPhPN i(25*(N ePvPN t2:O
/$1'N ePuPN l833N vPgPN o&e$//80N kPN u+9,O
'(1.2N cPN p,/6621N uPN u8.+,1,1N cPN q18O
&+,1N cP H u&+08//,86N ePN TRRW\ k03$&7 2)
7+( c5&7,& q6&,//$7,21 3$77(51 21 ,17(5O$118$/
)25(67 75( 9$5,$%,/,7< ,1 e(175$/ u,%(5,$P A i(2O
3+<6,&$/ t(6($5&+ n(77(56 UT JSVK\ nSVYR[P

d$576&+N cPN r$7+(N ePN u&,3$/N mP H y$*1(5N
yP J,0 f58&.K\ f(7(&7,21 2) 3(50$1(17 23(1

:$7(5 685)$&(6 ,1 &(175$/ u,%(5,$ :,7+ gpxkO
ucv cuct :,'( 6:$7+ '$7$ :,7+ 63(&,$/ (0O
3+$6,6 21 7+( (67,0$7,21 2)0(7+$1( 98;(6 )520
781'5$ :(7/$1'6P A (,1*(5(,&+7 %(, p25',& j<O
'52/2*<P

j$16(1N oPePN f(h5,(6N tPuPN v2:16+(1'N
lPtPiPN e$552//N oPN f,0,&(/,N eP H u2+/O
%(5*N tPcPN TRRU\ i/2%$/ r(5&(17 v5(( e29(5
$7 $ u3$7,$/ t(62/87,21 2) WRRo(7(56\ h,567 t(O
68/76 2) 7+( oqfku x(*(7$7,21 e217,18286
h,(/' c/*25,7+0P A g$57+ k17(5$&7,216N Y JSRK\
SASWP

m+$58.N xPkPN t$1621N mPlPN d85(1,1$N vPcP H
h('2729$N gPxPN TRRU\ o$33,1* 2) u,%(5,$1
)25(67 /$1'6&$3(6 $/21* 7+( {(1,6(< 75$16(&7
:,7+ cxjttP A k17(51$7,21$/ l2851$/ t(027(
u(16,1* TV\ TUAUYP

m8=0(1.2N gPkPN TRRU\ u758&785(N u3$7,$/ $1'
v(0325$/ f<1$0,&6 $1' o$33,1* 2) 7+( u28O
7+(51 v$,*$ h25(676 ,1 o,'Ou,%(5,$P A r52&(('O
,1*6 2)o$3 c6,$ e21)(5(1&( TRRUN SUPASWP q.O
72%(5 TRRUN m8$/$ n80385N J+773\BB:::P*,6'(
9(/230(17P1(7B$33/,&$7,21B150B29(59,(:B3')B
0$RUSTSP3')K

q+0$1N lP H i5(*25<N oPN TRRT\ r5(',&7,9(
o$33,1* 2) )25(67 &20326,7,21 $1' 6758&785(
:,7+ ',5(&7 *5$',(17 $1$/<6,6 $1' 1($5(67O1(,*+O
%25 ,0387$7,21 ,1 &2$67$/ q5(*21N wPuPcP A
e$1$',$1 l2851$/ 2) h25(67 t(6($5&+ UT\ YTWA
YVSP

r)())(5N mPN r(%(60$N gPlP H d85528*+N rPcPN
TRRU\ o$33,1* $/3,1( 9(*(7$7,21 86,1* 9(*(7$O
7,21 2%6(59$7,216 $1' 7232*5$3+,& $775,%87(6P
A n$1'6&$3( (&2/2*< Z\ YW[AYYXP

t2-.29N xPcPN i256+.29$N oPcPN t8.+29,&+N
fPkPN m29$/(9$N rPxPN p,/6621N uPN u+9,'(1.2N
cP H o&e$//80N kPN TRRU\ f(/,9(5$%/( TS A
u2,/ 0$3 $1' '$7$%$6(N $1' f(/,9(5$%/( TT A
c&&85$&< $66(660(17 2) 62,/ 0$3P A 819(5?)O
)(17/,&+7( f(/,9(5$%/(6 '(6 ukdgtcOkk r52-(.O
7(6P

u&+08//,86N ePN j(6(N uP H m1255N fPN TRRU\ ukO
dgtkcOkk\ c o8/7,Ou(1625 c3352$&+ )25
i5((1+286( i$6 c&&2817,1* ,1 p257+(51 g8O
5$6,$P A r(7(50$116 i(2*5$3+,6&+( o,77(,/81O
*(1 SVY\ VAWP

u&+8/7=N lPN S[[W\ v+( g&2=21(6 2) 7+( y25/'P
A v+( (&2/2*,&$/ '(9,6,216 2) 7+( i(263+(5(N
VV[ uPN u35,1*(5N d(5/,1P

u+9,'(1.2N cP H p,/6621N uPN TRRU\ c 6<17+(6,6
2) 7+( ,03$&7 2) t866,$1 )25(676 21 7+( */2%$/
&$5%21 %8'*(7 )25 S[XSAS[[ZP A v(//86 WWd\
U[SAVSWP

u+9,'(1.2 cPN u+(3$6+(1.2 fPN p,/6621 uP H
d28/28, {8N $1*(1200(1\ u(0,O(03,5,&$/
02'(/6 )25 $66(66,1* %,2/2*,&$/ 352'8&7,9,7< 2)
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p257+(51 g85$6,$ )25(676P A g&2/2*,&$/ o2'(/O
,1* J$1*(1200(1K

u.,11(5N nP H n8&.0$1N cPN TRRV\ k1752'8&,1*
$ /$1' &29(5 0$3 2) u,%(5,$ '(5,9(' )520 ogO
tku $1' oqfku '$7$P A r52&((',1*6 2)
kictuuIRVN c1&+25$*(N TRATV u(37(0%(5N
33P TTUATTXP

x2*,$7=$.,6N kPpPN TRRU\ ikuO%$6(' o2'(//,1*
$1' g&2/2*<\ c t(9,(: 2) v22/6 $1' o(7+2'6P
A i(2*5$3+,&$/ r$3(5 p2P SYRN f(3$570(17 2)
i(2*5$3+<N v+( w1,9(56,7< 2) t($',1*N y+,O
7(.1,*+76 J:::P*(2*P5($ ',1*P$&P8.Bt(6($5&+B
r$3(56BirSYRP3')KP

c16&+5,)7(1 '(5 c8725(1\

f,3/POi(2*5P f$1,(/$ m1255
r52)P f5P e+5,67,$1( u&+08//,86
c%7(,/81* h(51(5.81'81*
k167,787 )@5 i(2*5$3+,(
h5,('5,&+Ou&+,//(5Ow1,9(56,7>7 l(1$
n?%'(5*5$%(1 UTN fORYYVU l(1$
v(/P\ RUXVSB[VZZYZN h$;\ RUXVSB[VZZZT
(O0$,/\ '$1,(/$P.1255y81,O-(1$P'(

&P6&+08//,86y81,O-(1$P'(

o$186.5,37 (,1*(5(,&+7\ l8/, TRRX
c1*(1200(1\ c8*867 TRRX
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e/240&,!.:5.' $%2 KKt.3#(;2&%AA 6/. l%33$!4%. !5&
!"'%,%)4%4% $)&&%2%.4)!,L'%/-%42)3#(% f2<J%.

nkf` vzkcdqK c2%3$%.

m(<:25'6\ i(2k1)250$7,&6N )8==< 9$/8(N )8==<O3523$*$7,21N 685)$&( $3352;,0$7,21N
685)$&( '()250$7,21 $1$/<6,6

|86$00(1)$6681*\ f,( 0(,67(1 o(6681*(1 67(/O
/(1 $86 0$7+(0$7,6&+(5 u,&+7 816&+$5)( i5?M(1
'$5N :(,/ %(, ,+5(5 g5)$6681* .(,1( $%62/87( r5>O
=,6,21 *(:>+5/(,67(7 :(5'(1 .$11P o$1&+0$/ *(O
/,1*7 (6N 67$7,67,6&+( v(676 =8 (17:,&.(/1N ',( (03O
71'/,&+ $8) '$6 c8)75(7(1 921 *52%(1 c%1250,O
7>7(1 ,1 5>80/,&+O=(,7/,&+(1 f$7(15(,+(1 5($*,(O
5(1N 6,(+(y>/'(5 JTRRW$N %KNy$(/'(5 H d8&+O
52,7+1(5 JTRRVKP f,( NNw16&+>5)(DD 921 f$7(1
.$11 $%(5 $8&+ 0,7 j,/)( 921 ,1 '(5 h8==<Ov+(O
25,( (17:,&.(/7(1 y(5.=(8*(1 02'(//,(57 :(5'(1P
p81 5(,&+7 (6 1250$/(5:(,6( 1,&+7 $86N (5+$/O

7(1( o(6681*(1 ,1 (,1 iku =8 @%(575$*(1P k1 9,(O
/(1 h>//(1 :(5'(1 ',(6( f$7(1 :(,7(5 $8) (,1 i,7O
7(5 ,17(532/,(57N 6,( .?11(1 =8 (,1(5 $1$/<7,6&+(1
q%(59>&+( =86$00(1*()$667 :(5'(1N 0$1 ,17(O
5(66,(57 6,&+ )@5 ',( c%/(,781*(1 (567(5 2'(5 +?+(O
5(5 q5'181*(1 ',(6(5 $1$/<7,6&+(1 q%(59>&+(
86:P g,1,*( w17(568&+81*(1 '(6 x(5+$/7(16 81O
6&+$5)(5 q%(59>&+(1 :85'(1 %(5(,76 ,1 m$/(9$
JS[[VKN n2':,&. H u$1726 JTRRUK '85&+*()@+57P
f,( $//*(0(,1( h5$*(67(//81* /$87(7 '$11\ y,(
39$1=7 6,&+ ',( 85635@1*/,&+( NNw16&+>5)(DD 921
o(6681*(1 $8) (,1,*( 921 ,+1(1 $%*(/(,7(7( ',)O
)(5(17,$/O*(20(75,6&+( i5?M(1 )257a k1 ',(6(5 c5O
%(,7 :,5' (,1 c16$7= =85 o2'(//,(581* '(5 w1O
6&+>5)(Oh25739$1=81* 925*(67(//7 81' $1+$1'
(,1(5 h$//678',( 1>+(5 (5/>87(57P

c%675$&7\ q1 )8==<O3523$*$7,21 2) 0($685(0(176
72 '(5,9(' ',5(5(17,$/O*(20(75,& &+$5$&7(5,67,&6P
h5200$7+(0$7,&$/ 32,17 2) 9,(:N 0267 0($685(O
0(176 &$1 %( $6680(' 72 %( )8==< 9$/8(6 %(&$86(
$1 $%62/87( 35(&,6,21 2) $ 0($685(0(17 &$1127
%( *8$5$17((' ,1 7+( 5($/ :25/'P v+(5( $5( 620(
67$7,67,&$/ 7(676N :+,&+ $5( 6(16,7,9( 72 7+( $33($5O
$1&( 2) 528*+ $%1250,7,(6 ,1 63$7,$/ 7,0( 6(5,(6N
6((y$(/'(5 JTRRW$N %KNy$(/'(5 H d8&+52,7+O
1(5 JTRRVKP
v+( 81&(57$,17< 2) 0($685(0(176 &$1 $/62 %(

02'(/(' 86,1* $3352$&+(6 )520 7+( )8==< 7+(25<P
t($/ 0($685(0(176 &$1 %( &216,'(5(' 72 %( )8==<
9$/8(6 )520 0$7+(0$7,&$/ 32,17 2) 9,(:P t($/
0($685(0(176 35(6(17 $ DD5$: 0$7(5,$/II )25 )85O
7+(5 5(6($5&+(6P v+(< &$1 %( ,17(532/$7(' 29(5 $
*5,' $1' %( $3352;,0$7(' %< $1 $1$/<7,&$/ 685O
)$&(P c'',7,21$//<N ,7 &$1 %( 1(&(66$5< 72 2%7$,1
620( 685)$&( &+$5$&7(5,67,&6 2) +,*+(5 25'(5 %$6('
21 7+( *5,'P u20( 678',(6 $%287 )8==< 685)$&(6
$5( 67,// 35(6(17(' ,1 m$/(9$ JS[[VKN n2':,&. H
u$1726 JTRRUKP k7 ,6 &/($5N 7+$7 ($&+ &+$5$&7(5,67,&
:+,&+ ,6 '(5,9(' )520 81&(57$,1 0($685(0(176 ,6
$/62 81&(57$,1P k1 7+,6 3$3(5 :( ',6&866 $ 0(7+2'
2) 7+( )8==<O3523$*$7,21 2) 0($685(0(176 72 '(5O
,9(' ',5(5(17,$/O*(20(75,& &+$5$&7(5,67,&6P

P d).)'% c%&).)4)/.%. !53 $%2
e5::9Ls(%/2)%

f,( NNw16&+>5)(DD 921 f$7(1 .$11 817(5 $1O
'(5(0 0,7 j,/)( 921 ,1 '(5 h8==<Ov+(25,(
(17:,&.(/7(1y(5.=(8*(1 02'(//,(57 :(5'(1P
|8 ',(6(1y(5.=(8*(1 *(+?57 '$6 62 *(1$11O
7( k17(59$//.$/.@/P g,1( o(6681* $/6 0$7+(O
0$7,6&+(6 q%-(.7 :,5' ,1 h250 (,1(6 k17(5O
9$//6 '$5*(67(//7N '(66(1 w17(5O 81' q%(5O

*5(1=( '(1 =8 (5:$57(1'(1 t$+0(1 )@5 (,1(
5($/( o(6681* $1*(%(1P f85&+ ',( 9$5,$%/(
d5(,7( '(6 k17(59$//6 :,5' '$%(, '(5 921p8//
$%:(,&+(1'( o(66)(+/(5 (,1(5 5($/(1 o(6O
681* :,('(5*(*(%(1P g,1 62/&+(6 o2'(// ,67
,0 i581'( *(1200(1 '$6 g,1)$&+67( )@5
(,1( h8==<O|$+/P
g,1( 816&+$5)( |$+/ .$11 $/6 81*(1$8

*(*(%(1( 2'(5 81*(1$8 %(67,007( |$+/(1
'(71,(57 :(5'(1P w16&+$5)( |$+/(1 :(5'(1
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`""M PY r#(%-!4)3#(% c!234%,,5.' :7%)%2 5.L
3#(!2&%2 h.4%26!,,% `3I!2K !OK !1_ 5.$
a3I"2K "OK "1_ 3/7)% )(2%2 y5'%(<2)'+%)43L
&5.+4)/.%.M

'85&+ .219(;( 816&+$5)( o(1*(1 %(6&+5,(O
%(1 81' ,+5( |8*(+?5,*.(,76)81.7,21 :(,67
.(,1( p(%(10$;,0$ $8)N 6P d$1'(0(5 H
i277:$/' JS[[UKP h@5 816&+$5)( k17(59$//(
,67 '(5 m(51 (,1 k17(59$//P f,( 816&+$5)(1
|$+/(1 81' k17(59$//( 9(5$//*(0(,1(51 '$O
+(5 ',( c16>7=( '(5 k17(59$//$5,7+0(7,.N ',(
$86 '(5 75$',7,21(//(1 h(+/(55(&+181* +(5O
925*(*$1*(1 ,67P p81 5(&+1(7 0$1 */(,&+
0,7 '85&+ ',( h(+/(56&+5$1.(1 *(*(%(1(1
k17(59$//(1 67$77 0,7 )(+/(5%(+$)7(7(1 5((//(1
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'(5 i(6(//6&+$)7P
r(56?1/,&+.(,7(1N ',( 6,&+ %(621'(5( x(5O

',(167( 80 ',( r+272*5$00(75,(N ',( h(51O
(5.81'81* 81' '$6 i(2,1)250$7,216:(6(1
2'(5 80 ',( i(6(//6&+$)7 (5:25%(1 +$%(1N
.?11(1 $8) d(6&+/866 (,1(5 o,7*/,('(59(5O
6$00/81* '85&+ '(1 r5>6,'(17(1 '(5 i(O
6(//6&+$)7 =8 g+5(10,7*/,('(51 (51$117 :(5O
'(1P f(5 d(6&+/866 ,67 0,7 0,1'(67(16 f5(,O
9,(57(/0(+5+(,7 '(5 %(, '(5 o,7*/,('(59(5O
6$00/81* $1:(6(1'(1 o,7*/,('(5 =8 )$6O
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6(1P g+5(10,7*/,('(5 *(1,(M(1 6>07/,&+(
o,7*/,('65(&+7(N 6,1' -('2&+ 921 '(5 d(,O
75$*639,&+7 %()5(,7P

h(51(5 .$11 ',( o,7*/,('(59(56$00/81*
(,1(1 g+5(135>6,'(17(1 '(5 i(6(//6&+$)7 (5O
1(11(1P

g,1=(/1( r(56?1/,&+.(,7(1N $8) '(5(1 |8O
*(+?5,*.(,7 =85 i(6(//6&+$)7 y(57 *(/(*7
:,5'N .?11(1 920 x2567$1' 80 c11$+0(
'(5 o,7*/,('6&+$)7 *(%(7(1 :(5'(1P u,( :(5O
'(1 %(, ,+5(5 |867,0081* o,7*/,(' '(5 i(O
6(//6&+$)7 81' 6,1' 921 '(5 d(,75$*639,&+7
%()5(,7P

g,1=(/0,7*/,('(5N :(/&+( $/6 (,10$/,*(1
d(,75$* 0,1'(67(16 '$6 h@1)81'=:$1=,*)$O
&+( '(6 =85=(,7 '(5 |$+/81* )@5 g,1=(/0,7O
*/,('(5 )(67*(6(7=7(1 92//(1 l$+5(6%(,75$*(6
67,)7(1N *(/7(1 $/6 h?5'(5(5 '(5 i(6(//6&+$)7P
u,( *(1,(M(1 $//( o,7*/,('65(&+7(N 6,1' -(O
'2&+ 921 :(,7(5(1 d(,75$*6=$+/81*(1 %(O
)5(,7P

# W
f,( o,7*/,('6&+$)7 (5/,6&+7 %(, )5(,:,//,*(0
c8675,77P f,(6(5 0866 '(0 r5>6,'(17(1 '(5
i(6(//6&+$)7 6&+5,)7/,&+ (5./>57 :(5'(1 81'
,67 185 =80 c%/$8) (,1(6 m$/(1'(5-$+5(6 =8O
/>66,*P

f,( o,7*/,('6&+$)7 (5/,6&+7 '85&+ c86O
6&+/866P g,1 o,7*/,(' .$11 921 '(5 i(6(//O
6&+$)7 $86*(6&+/266(1 :(5'(1N :(11 (6
'85&+ 6(,1 x(5+$/7(1 '$6 c16(+(1 '(5 i(O
6(//6&+$)7 6&+>',*7 2'(5 ,+5(1 k17(5(66(1 (17O
*(*(1$5%(,7(7P f(0 c86=86&+/,(M(1'(1 ,67
%()5,67(7( i(/(*(1+(,7 =85 u7(//81*1$+0(
*(*(%(1P f(5 c866&+/866 (5)2/*7 '85&+ d(O
6&+/866 '(6x2567$1'(6N '(5 921 '(5 1>&+67(1
o,7*/,('(59(56$00/81* %(67>7,*7 :(5'(1
0866P d,6 '$+,1 ,67 '(5 c866&+/866 %(',1*7
:,5.6$0P

f,( o,7*/,('6&+$)7 (5/,6&+7 '85&+ u75(,O
&+81* $86 '(1 n,67(1 '(5 i(6(//6&+$)7P f,(
u75(,&+81* .$11 '85&+ '(1 x2567$1' '(5
i(6(//6&+$)7 (5)2/*(1N :(11 '$6 o,7*/,('
=:(, l$+5( +,1'85&+ 7527= 0(+5)$&+(5 o$+O
181* 6(,1(1 |$+/81*69(539,&+781*(1:('(5
*(1@*7N 12&+ (,1(1 %(*5@1'(7(1 c175$* $8)
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39,&+781*(1 (,1*(5(,&+7 +$7P k1 %(*5@1'(7(1
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75,77 ,1 ',( i(6(//6&+$)7 *(1(+0,*(1P
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# Y
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f,( i(6(//6&+$)7 :,5' '85&+ =:(,o,7*/,('(5
'(6 x2567$1'6 9(575(7(1N '$5817(5 0866 6,&+
'(5 r5>6,'(17 2'(5 '(5 x,=(35>6,'(17 %(71O
'(1P f(5 r5>6,'(17 ,67 )@5 ',( f$8(5 6(,1(5
c076=(,7 =8*/(,&+ $8&+ x(575(7(5 '(5 i(6(//O
6&+$)7 %(, '(5 k17(51$7,21$/(1 i(6(//6&+$)7
)@5 r+272*5$00(75,( 81' h(51(5.81'81*P
g6 .?11(1 =:(, }07(5 ,1 (,1(5 r(5621

9(5(,1,*7 :(5'(1N 817(5 %(621'(5(1 w0O
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p$&+ d('$5) .?11(1 d(,5>7( %(67(//7 :(5O
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d(,5>7( :(5'(1 921 '(5 25'(17/,&+(1 o,7O
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5(1' '(5 /$8)(1'(1 c076=(,7 ',( u7(//( (,1(6
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# Z
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# SR
|85 w17(567@7=81* '(6 x2567$1'(6N ,16%(O
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# SS
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6,1' g,1=(/0,7*/,('(5 :>+/%$5P u,( 6,1' (+O
5(1$07/,&+ 7>7,*N (5+$/7(1 -('2&+ ,+5( d$5O
$86/$*(1 $86 '(5 m$66( '(5 i(6(//6&+$)7 9(5O
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# ST
f(5 r5>6,'(17 %(67,007 ',(i(6&+>)76(,17(,O
/81* '(6 x2567$1'(6 1$&+ c1+?5(1 '(5 @%O
5,*(1 x2567$1'60,7*/,('(5P x(575>*(N w5O
.81'(1 81' $1'(5( 5(&+769(5%,1'/,&+(
u&+5,)767@&.( :(5'(1 920 r5>6,'(17(1 2'(5
920x,=(35>6,'(17(1 *(=(,&+1(7P n$8)(1'(1
u&+5,)7:(&+6(/N '(1 (,1 x2567$1'60,7*/,('
*(0>M '(5 i(6&+>)76(,17(,/81* =8 )@+5(1
+$7N =(,&+1(7 (5 6(/%6767>1',*0,7 6(,1(0p$O
0(1P
u,7=81*(1 '(6 x2567$1'(6 :(5'(1 920

r5>6,'(17(1 2'(5N )$//6 ',(6(5 9(5+,1'(57 ,67N
920 x,=(35>6,'(17(1 (,1%(58)(1P h@5 ',(
d(6&+/866)$6681* *(/7(1 ',( d(67,0081*(1

@%(5 ',( o,7*/,('(59(56$00/81* (17635(O
&+(1'P �%(5 ',( u,7=81*(1 '(6 x2567$1'(6
,67 (,1( p,('(56&+5,)7 $1=8)(57,*(1 81' 920
r5>6,'(17(1 81' 920 u(.5(7>5 =8 817(5O
=(,&+1(1P

# SU
f(5 r5>6,'(17 (176&+(,'(7 @%(5 ',( c86*$%(
921 f58&.6&+5,)7(1P �%(5 *581'6>7=/,&+(
h5$*(1N ',( ',(c86*$%( 921f58&.6&+5,)7(1
%(75(5(1N 6,1' 1$&+ o?*/,&+.(,7 $//( x25O
67$1'60,7*/,('(5 =8 +?5(1P
�%(5 ',( c86*$%( '(5 |(,76&+5,)7 %(O

6&+/,(M7 ',( o,7*/,('(59(56$00/81*P f,(
921 '(5 i(6(//6&+$)7 +(5$86*(*(%(1( |(,7O
6&+5,)7 62:,( $1'(5( f58&.6&+5,)7(1 :(5'(1
'(1 o,7*/,('(51 .267(1/26 @%(56$1'7 81'
=:$5 $8&+ .25325$7,9(1 o,7*/,('(51 185 ,1
-( (,1(0 u7@&.P y(/&+( f58&.6&+5,)7(1 '(1
o,7*/,('(51 =8*(+(1N ',( (50>M,*7( d(,75>*(
%(=$+/(1 J=P dP u78',(5(1'(KN %(67,007 '(5
x2567$1'P h@5 ',( n,()(581* =86>7=/,&+(5
u7@&.( %(67,007 '(5 x2567$1' '(1 r5(,6 '(5
f58&.6&+5,)7(1 921 h$// =8 h$//P

xk
o,7*/,('(59(56$00/81*

# SV
f,( 25'(17/,&+( o,7*/,('(59(56$00/81* ,67
(7:$ $//( =:(, l$+5(N 63>7(67(16 12&+ ,0
n$8)( '(6 '5,77(1 l$+5(6 6(,7 '(5 /(7=7(1 25O
'(17/,&+(1 o,7*/,('(59(56$00/81* (,1=8O
%(58)(1P f,( g,1%(58)81* (5)2/*7 '85&+ '(1
r5>6,'(17(1P c8M(5'(0 .$11 '(5 x2567$1'
$8M(525'(17/,&+( o,7*/,('(59(56$00/81O
*(1 (,1%(58)(1N :(11 ,+0 ',(6 127:(1',*
(56&+(,17P c8) c175$* 921 0,1'(67(16 SBSR
'(5 o,7*/,('(5 0866 '(5 x2567$1' (,1(
$8M(525'(17/,&+( o,7*/,('(59(56$00/81*
%,11(1 $&+7 y2&+(1 (,1%(58)(1P q57 81'
|(,7 62:,( v$*(625'181* (,1(5 o,7*/,('(5O
9(56$00/81* 6,1' 6>07/,&+(1 o,7*/,('(51
63>7(67(16 '5(,y2&+(1 925+(5 '85&+ %(621O
'(5( 6&+5,)7/,&+( g,1/$'81* 0,7=87(,/(1P
f,( v$*(625'181* '(5 25'(17/,&+(1 o,7O

*/,('(59(56$00/81* +$7 0,1'(67(16 )2/*(1O
'( r81.7( =8 (17+$/7(1\
SP i(6&+>)76%(5,&+7 '(6 x2567$1'(6N
TP i(6&+>)76%(5,&+7 '(6 u&+$7=0(,67(56N
UP d(5,&+7 '(5 m$66(135@)(5N
VP g17/$6781* '(6 x2567$1'(6N
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WP y$+/ '(6 r5>6,'(17(1 81' '(5 @%5,*(1
o,7*/,('(5 '(6 x2567$1'(6N

XP y$+/ '(5 m$66(135@)(5P
c175>*(N ',( $8) (,1(5 o,7*/,('(59(5O

6$00/81* %(6352&+(1 :(5'(1 62//(1N 6,1'
'(0 r5>6,'(17(1 63>7(67(16 =:(, y2&+(1
925 '(0 x(56$00/81*67(50,1 6&+5,)7/,&+
0,7=87(,/(1P k1c861$+0()>//(1 .?11(1 9(5O
63>7(7 2'(5 :>+5(1' '(5 o,7*/,('(59(5O
6$00/81* *(67(//7( c175>*( ,0 g,19(5O
67>1'1,6 0,7 '(5 o,7*/,('(59(56$00/81*
%(5$7(1 :(5'(1P

c8M(5 '(1 *(1$117(1 r81.7(1 '(5 v$*(6O
25'181* %/(,%(1 '(5 g176&+(,'81* '(5 o,7O
*/,('(59(56$00/81* 925%(+$/7(1\

d(6&+/@66( @%(5
R j?+( '(5 d(,75>*(N
R u$7=81*6>1'(581*(1N
R y$+/ '(6 g+5(135>6,'(17(1 81' '(5 g+O
5(10,7*/,('(5N

R t,&+7/,1,(1 )@5 ',( |(,76&+5,)7 '(5 i(6(//O
6&+$)7N

R :,&+7,*( c1*(/(*(1+(,7(1N ',( '(1 d(O
67$1' '(5 i(6(//6&+$)7 %(5@+5(1P

# SW
l('( 25'181*60>M,* (,1%(58)(1( o,7*/,(O
'(59(56$00/81* ,67 %(6&+/866)>+,*P d(O
6&+/@66( :(5'(1 0,7 (,1)$&+(5 u7,00(1O
0(+5+(,7 *(O)$667N 0,7 c861$+0( 921 u$7O
=81*6>1'(581*(1 62:,( '(5 y$+/ '(6 g+O
5(135>6,'(17(181' '(5 g+5(10,7*/,('(5N )@5
',( :(1,*67(16 (,1(o(+5+(,7 921 UBV '(5 $1O
:(6(1'(1 67,00%(5(&+7,*7(1o,7*/,('(5 1?O
7,* ,67P

f,( 67,00%(5(&+7,*7(1 .25325$7,9(1 81'
g,1=(/0,7*/,('(5 +$%(1 */(,&+(50$M(1 -(
(,1( u7,00(P d(, u7,00(1*/(,&++(,7 (17O
6&+(,'(7 '(5 r5>6,'(17P

# SX
f(5 r5>6,'(17 '(5 i(6(//6&+$)7 /(,7(7 ',(
o,7*/,('(59(56$00/81*P g5 .$11 :,&+7,*(
d(6&+/@66( 920 x2567$1' =8 (51(11(1'(1
c866&+@66(1 =85 x25%(5$781* @%(575$*(1
81' +$7 921 '(0 g5*(%1,6 ',(6(5 x25%(5(,O
781* '(1 o,7*/,('(51 925 2'(5 ,1 '(5 o,7O
*/,('(59(56$00/81* m(1171,6 =8 *(%(1P

y>+5(1' '(5 p(8:$+/ '(6 r5>6,'(17(1
@%(51,007 (,1 920 x2567$1' 925*(6&+/$*(O
1(6N 921 '(5 x(56$00/81* %(67>7,*7(6 o,7O
*/,(' ',( n(,781* '(5 y$+/+$1'/81*P

�%(5'(1x(5/$8) '(5o,7*/,('(59(56$00O
/81* +$7 '(5 u(.5(7>5 (,1( p,('(56&+5,)7 $1O
=8)(57,*(1N ',( 921 ,+081''(0r5>6,'(17(1
=8 =(,&+1(1 ,67P i()$667( d(6&+/@66( 6,1'
:?57/,&+ ,1 ',( p,('(56&+5,)7 $8)=81(+0(1P
�%(5 '(1 x(5/$8) '(5 o,7*/,('(59(5O

6$00/81* 81' @%(5 ,+5( d(6&+/@66( ,67 '(1
o,7*/,('(51 1$&+ '(1 x256&+5,)7(1 '(6 # SU
(,1 *('58&.7(5 d(5,&+7 =8=86(1'(1P

xkk
x(5$167$/781*(1

# SY
g6 ,67 $1=8675(%(1N '$66 ->+5/,&+ (,1( y,6O
6(16&+$)7/,&+Ov(&+1,6&+( l$+5(67$*81*
'85&+*()@+57 :,5'P f$%(, 62//(1 c8667(//81O
*(1 921 c5%(,7(1N k167580(17(1 86:PN $8&+
d(6,&+7,*81*(1 921 k167,787(1N h,50(1 81'
'*/P 9(5$167$/7(7 :(5'(1P o,7*/,('(59(5O
6$00/81*(1 62//(1 ,0 t$+0(1 '(5 l$+5(6O
7$*81*(1 '85&+*()@+57 :(5'(1P

# SZ
c8M(5 '(1 l$+5(67$*81*(1 6,1' |86$00(1O
.@1)7( '(5 c5%(,76.5(,6( $1=8675(%(1N 80
'(1 =:$1*/26(1 o(,181*6$867$86&+ 81'
'$6 k17(5(66( $1 '(5 r+272*5$00(75,(N '(5
h(51O(5.81'81* 62:,( $0 i(2,1)250$O
7,216:(6(1 =8 )?5'(51P
f(0 r5>6,'(17(1 '(5 i(6(//6&+$)7 ,67 921

'(5$57,*(1 x(5$167$/781*(1 62 5(&+7=(,7,*
o,77(,/81* =80$&+(1N '$66 '(5x2567$1' ',(
x(5$167$/781* '85&+ �%(5:(,681* 921 o$O
7(5,$/ 817(567@7=(1N ,+5( :(,7(5( d(.$117*$O
%( 9(5$1/$66(1 81' $1 ,+5 7(,/1(+0(1 .$11P

xkkk
c89?681* '(5 i(6(//6&+$)7

# S[
f,( c89?681* '(5 i(6(//6&+$)7 .$11 185
$8) (,1(5 25'181*6*(0>M +,(5=8 (,1%(58)(O
1(1 o,7*/,('(59(56$00/81* '85&+ d(O
6&+/866 921 0,1'(67(16 VBW '(5 921 67,00O
%(5(&+7,*7(1 o,7*/,('(51 $%*(*(%(1(1
u7,00(1 (5)2/*(1P
d(, c89?681* 2'(5 c8)+(%81* '(5 i(O

6(//6&+$)7 2'(5 %(, y(*)$// ,+5(6 %,6+(5,*(1
|:(&.(6 )>//7 ,+5 x(5(,169(50?*(1 $1 (,1(
m?53(56&+$)7 '(6 ?5(17/,&+(1 t(&+76 2'(5
$1 (,1( $1'(5( 67(8(5%(*@167,*7( m?53(5O
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',(6(5 u$7=81*P f,(6%(=@*/,&+( g176&+(,O
'81*(1 6,1' 925 '(0 k1.5$)775(7(1 '(0 =8O
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Frame image:MERRIS FR (06.11.2005 –
visualized 13-7-5) kindly provided by European
Space Agency.

Inlet figure: DryMatter Productivity DMP®
generated on basis ofMedium resolution
Satellite images by VITO © 2006.

TRW o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. U?QOOU



7,21 '$7$ $1' *5281' %$6(' ,1)250$7,21P
v+( 8/7,0$7( *2$/ ,6 72 ,'(17,)< $1' $66(66
)22' ,1 6(&85( $5($6 $1' 3238/$7,216 $1'
72 48$17,)< 7+(,5 /(9(/ 2) 98/1(5$%,/,7< :,7+
3$57,&8/$5 (03+$6,6 21 )22' 6(&85,7<P
k1 7+( )5$0( ,0$*( 21 7+( )5217 3$*( ,6

7+( g7+,23,$1 5,)7 9$//(< ,1 7+( 1257+ ($67(51
$5($ 2) c'',6 c%$%$ 6+2:1 :,7+ $ ogtO
tku ht 0(',80 5(62/87,21 6$7(//,7( ,0$*(
JURR0 3,;(/ 6,=(K 5(&25'(' 21 X7+ 2) p29(0O
%(5 TRRW J9,68$/,=('\ t\ SUN i\ Y] d\ WKP
v+( ,1/(7 7*85( 6+2:6 7+( forA *(1(5O

$7(' 21 %$6,6 2) o(',80 5(62/87,21 6$7(//,7(
,0$*(6 %< xkvq )520 :+2/( g7+,23,$N

5$1*,1* )520 5(' 72 *5((1 &2/2856N )520 12
25 /2: '5< 0$77(5 352'8&7,21 72 +,*+ 352O
'8&7,21:,7+025( 7+$1 TRR .*BfoB+$B'$<P
h25 025( ,1)250$7,21 6(( :::P*0

)6P,1)2P

e$567(1 j$8% JghvcuKN h(51(5.81'81*
v(&+12/2*,(75$16)(5 i0%j
q670$5.675$66( [TN fOVZSVW o@167(5

xkvqh/(0,6+ ,167,787( )25 7(&+12/2*,&$/ 5(O
6($5&+N d2(5(7$1* TRRN dOTVRR o2/N d(/O
*,80

g8523($1 u3$&( c*(1&<N x,$ i$/,/(2 i$/,O
/(,N kORRRVV h5$6&$7, Jt20(KN k7$/,(1

m%5%23#(%).5.'%.

o$5&2 p(8%(57N TRRX\ d(:(5781*N x(5$5O
%(,781* 81' 6(*0(17%$6,(57( c86:(5781*
6(+5 +2&+ $89?6(1'(5 u$7(//,7(1%,/''$7(1
925 '(0 j,17(5*581' /$1'6&+$)763/$1(5,O
6&+(5 81' /$1'6&+$)76?.2/2*,6&+(5 c1:(1O
'81*(1P A k1\ e6$3/29,&6N gP Jj56*PK\ h(51O
(5.81'81* 81' $1*(:$1'7( i(2,1)250$O
7,.N d$1' SNt+20%26Ox(5/$*N d(5/,1N SZR uPN
kudp UO[UZZRYOTROTN d(67(//81* 817(5\
:::P5+20%26P'(N - URNAP

l26() u752%/N v+20$6 d/$6&+.( H i(O
5$/' i5,(6(%1(5N Jj56*PKN TRRXP c1*(O
:$1'7( i(2,1)250$7,. TRRXP d(,75>*( =80
SZPcikvOu<0326,80 u$/=%85*P zxkN
ZSV uP m$5721,(57P kudp SR\ UOZY[RYOVUYOT
kudpSU\ [YZOUOZY[RYOVUYOTP j(5%(57y,&+O
0$11 x(5/$*N j@7+,* i0%j H e2P miN
j(,'(/%(5*P :::P+8(7+,*P'(N - SRTNAP

v+20$6 l(.(/N c/)216 m2//(5N H l26()
u752%/N Jj56*PKN TRRX\ n(51(1 0,7 i(2,1O
)250$7,21P xkkkN SXR uP m$5721,(57P kudp
SR\ UOZY[RYOVVTO[ kudp SU\ [YZOUOZY[RYO
VVTOXP j(5%(57 y,&+0$11 x(5/$*N j@7+,*
i0%j H e2P miN j(,'(/%(5*P :::P+8(
7+,*P'(N - TVNZRP

g5,&+ d8+0$11N u7(3+(1 oPg59,1N l$1
l.5*(16(1 H l26() u752%/N TRRX\ v5(1'6 ,1
m12:/('*(Od$6(' n$1'6&$3( o2'(/,1*P

r52&((',1*6 $7 c1+$/7 w1,9(56,7< 2) c3O
3/,(' u&,(1&(6 TRRXP zkkN SYT 3$*(6P u2)7&2O
9(5P kudp SR\ UOZY[RYOVU[O[ kudp SU\ [YZO
UOZY[RYOVU[OXP j(5%(57 y,&+0$11 x(5/$*N
j@7+,* i0%j H e2P miN j(,'(/%(5*P
:::P+8(7+,*P'(N - VRNAP

m$5/ j(11(50$11N TRRX\ m$572*5$3+,(
81' ikuP g,1( g,1)@+581*P &$P SVV uP 0,7
&$P XX )$5%P c%%P i(%81'(1P y,66(16&+$)7O
/,&+( d8&+*(6(//6&+$)7 ydiN j,1'(1%85*O
675P VRN XVT[W f$5067$'7N :::P:%*O'$50
67$'7P'(P kudpOSR\ UOUWVOS[X[TO[N kudpOSU\
[YZOUOWUVOS[X[TORP - TYN[R

u9(1Oj(15,. m/(%(5N TRRX\ m20321(1O
7(1%$6,(57( c1:(1'81*6(17:,&./81* 0,7
i(2o(',$PP zN TTT uP m$5721,(57P kudp SR\
UOZY[RYOVVSOR kudp SU\ [YZOUOZY[RYOVVSO[P
j(5%(57 y,&+0$11 x(5/$*N j@7+,* i0%j
H e2P miN j(,'(/%(5*P :::P+8(7+,*P'(N
- VTNAP

y,/)5,(' n,1'(5N TRRX\ f,*,7$/ r+272O
*5$00(75<P c r5$&7,&$/ e2856(P T1' ('P WU
7*6P zkxN TSV 33P j$5'&29(5P u35,1*(5Ox(5O
/$* d(5/,1 j(,'(/%(5* p(: {25.P UOWVRO
T[SWTORP - Y[N[W Jv+( g852 35,&( ,6 $ 1(7 35,O
&( 68%-(&7 72 /2&$/ xcvN (P *P ,1 i(50$1<
Y@ xcv )25 %22.6 $1' SX@ )25 (/(&7521,&
352'8&76KP

TRXm%5%23#(%).5.'%.



v+20$6 n8+0$11 H e+5,67,1$ o@//(5N
TRRX\ r+272*5$00(75,( A n$6(56&$11,1* A
q37,6&+( UfOo(667(&+1,.P d(,75>*( '(5 q/O
'(1%85*(5 UfOv$*( TRRXP zkN UYR uP m$572O
1,(57P kudp SR\ UOZY[RYOVUXOX kudp SU\
[YZOUOZY[RYOVUXOWP j(5%(57 y,&+0$11N
j@7+,* h$&+9(5/$*(N j(,'(/%(5*P :::P+8(
7+,*P'(N - WXNAP

o,&+$(/ j(57(5 H d-?51 m226N TRRX\
l$9$ 81' ikuP r52*5$00,(581* A d(,63,(/(
A n?681*(1P kzN USZ uP 0,7 efOtqoP m$5O
721,(57P kudp SR\ UOZY[RYOUY[OS kudp SU\
[YZOUOZY[RYOUY[OWPj(5%(57y,&+0$11x(5O
/$*N j@7+,* i0%j H e2P miN j(,'(/%(5*P
:::P+8(7+,*P'(N - XTNAP

g&.+$5'7 u(<)(57 Jj56*PKN TRRX\ i(2,1O
)250$7,. 81'g5'%(2%$&+781*Px2575>*( TXP
y,66POv(&+1P l$+5(67$*81* '(5 firh (PxP
920 SSP %,6 SUP[PTRRX ,1 d(5/,1P r8%/,.$7,2O
1(1 '(5firhN d'P SW0,7 eftqoN UWZ uPN
kuup R[VTOTZYRP |8 %(=,(+(1 '85&+\ i(O
6&+>)7667(//( '(5 firh &B2 ghvcu i0%jN
q670$5.675P [TN VZSVW o@167(5N v(/P\ RTWSO
SUU RYRN h$;\ RTWSOSUU RYUUN (O0$,/\
./$86P.203y()7$6P&20P - URNA

u$1'5$ g&.(57N TRRX\ c e2175,%87,21 72
u867$,1$%/( h25(67 o$1$*(0(17 ,1 r$7$*2O
1,$P q%-(&7O25,(17(' e/$66,7&$7,21 $1' h25O
(67 r$5$0(7(5 g;75$&7,21 %$6(' 21 cuvgt
$1' n$1'6$7 gvo1 f$7$P SXZ uP x(5/$*
i(2*5$3+,6&+(6 k167,787 '(5 w1,9(56,7>7
|@5,&+P t(027( u(16,1* u(5,(6 VWP

t$,1(5 u$1'$8N TRRX\ k17(51$7,21$/ u78'<
21 e267Og5(&7,9( g$57+ q%6(59$7,21 o,6O
6,216P SXR uP cPcP d$/.(0$ r8%/,6+(56N $
0(0%(5 2) v$</25Hh5$1&,6i52833/&P rPqP
d2; VVYN pnOTURR cm n(,'(1N (O0$,/\
r8%Ppny7$1')P&2P8.P kudp SR\ ROVSWOU[S
UXO[N kudp SU\ [OYZOROVSWOU[SUXOZP e23<O
5,*+7\ fnt d(5/,1

t2/$1' d$80+$8(5N TRRX\i(20253+2/2O
*,(N t(,+(\ i(2:,66(1 .203$.7P SVV uP 0,7
UV c%%PN m$5721,(57P y,66(16&+$)7/,&+(
d8&+*(6(//6&+$)7 ydiN j,1'(1%85*675P VRN
XVT[W f$5067$'7N :::P:%*O'$5067$'7P'(P
kudpOSR\ UOWUVOSWXUWOZ kudpOSU\ [YZOUO
WUVOSWXUWOSP - S[N[R

m$5/Or(7(5 v5$8% H l?51 m2+/86N
Jj56*PKN TRRX\iku ,0m@67(1=21(10$1$*(O
0(17P xkkkN UTR uP m$5721,(57P kudp SR\ UO
ZY[RYOVUZORN kudp SU\ [YZOUOZY[RYOVUZO[P
j(5%(57 y,&+0$11 x(5/$*N j@7+,* i0%j
H e2P miN j(,'(/%(5*N :::P+8(7+,*P'(
- VXNA

d(57+2/'y,77(Hj8%(57 u&+0,'7N TRRX\
x(50(6681*6.81'( 81' i581'/$*(1 '(5
u7$7,67,. )@5 '$6 d$8:(6(1P XPN @%(5$5%P
c89P zkkkN XYZ uP m$5721,(57P kudp SR\
UOZY[RYOVUWOXN kudp SU\ [YZOUOZY[RYOVUWOZP
j(5%(57 y,&+0$11 x(5/$*N j@7+,* i0%j
H e2P miN j(,'(/%(5* :::P+8(7+,*P'(N
- T[NZRP

v+20$6 n8+0$11N u78$57 t2%621N u7(O
3+$1 m</( H k$1 j$5/(<N TRRX\ e/26(
t$1*( r+272*5$00(75<P r5,1&,3/(6N v(&+1,O
48(6 $1' c33/,&$7,216P WTZ 33N TVR00;
SYR00N +$5'%$&.N T &2/2856N /,%(5$//< ,//8O
675$7('P y+,77/(6 r8%/,6+,1* u&27/$1'N wmP
myX Xg{P (O0$,/\ ,1)2y:+,77/(638%/,6+
,1*P&20:::P:+,77/(638%/,6+,1*P&20 kudp
SOZYRUTWOWROZN - XRNA

y2/)*$1* h?5671(5 H t,&+$5' u7())(1N
Jg',7PKN TRRX\ u<0326,80 2) kurtu e20O
0,66,21 kkk O r+272*5$00(75,& e20387(5
x,6,21 rexIRXP TYV uPN kuup SXZTOSYWRP
c9$,/$%/( )520ikve %9N rPqPd2; SSTN pnO
ZWUR ce n(00(5P (O0$,/\ 0$,/%2;y*,7&P1/
:::P*,7&P1/

TSO o(/4/'2!--%42)% 6 e%2.%2+5.$5.' 6 f%/).&/2-!4)/. U?QOOU


