QL
7T\

Instituto Politécnico de Tomar

! #  #3$%






QL
7T\

Instituto Politécnico de Tomar

I # # $%
!

!
$ %

&' !
() * %

# + ) )

$ %

%
.10


















% &
' (
%
(% + ) ! !
( I #
+( * #
) ( 1( 2 3124
1( 6 ( $ 37*8*
0"
( (%0 #
(" < = 1
( (
C #
: & (
37<> 4 ( %
$ 0
0'2 6

# 12 & (# @

*2 5

%

# 6






A B
( C
B
C
, C
03
2 2 A
DA
( A
C E?
, C
C A
( DA
DA

C
C ( C ?
c ( 1
( C
2 (( ( AB
A /
C 1( 2 3124 * 1(
37*8* 9 4 '
: C
A ( ( ( ( <
AC A ( ( C
& 2
DA 37<>4 ((
? 6
A A
2 C6 EG6 ? 12






?



# # ( #
+ > +K>+ @+
D ( $ ( > #
( b
( 1 L
((
( rol H
(G - )
; ( b
( 8 ' ( (
6 > B H ?
>$ E M N 2



+ ?0
+ 0O?
P 0?7??
P 6 0.
P 0?0
P F" 00?
D + 1 00??
H( ? 7

77Q7 # 7
H( =*$ %

=7Q 6

==Q? #6 77

=8* >l # H ' 6 79

=87* ) 2 7:
=8=* ) + 7<
=9*1 +$ % 6 R ) =7
H( ?2?2?* $ 6 88
87Q # S 88
8=*H " F % F % D % @ % 8:
8=7"H ' F % 8:
8==* " F % 98
8=8*H ''D % oT
8=9*H ' @ " quU

88* !

887*
88="* (

890Q, ) 12 U
H( ?2.*> <7

9 7* H ( <7

9=* D % <=



9 8* F
987 # )
98=Q "' ( # ( 6 + ' 6 <9
988* ' ? #
989Q # H
98:*+ F !
H( .*2 #
:7Q1 QD - # # 1 2 ( H <U
7T >
D7 =
1 78*H
:79*08% H( 2% + 3047 =
17:%2 7*=30 94 W83 ( 4

" 317F4 (" <<

7<*+ H ) 2 F ! VU

:=Q # ) 12

8Q " ( # # ( 6 "6 U<
D 9%, " (

9Q ' ? #

(<*& + + ? D

(%

H( .2
<7T*H ) 6 ( 6
<=Q2 o

<9
<9

<T
<U

T7
T8
T<
TV

V9

u7

7X=
7X8

X

777
777
77T



~~

7 ( }

1, #
=*xF" # "
g* ' ( # ( 3
9*> % #

) n
6  $ #
<*? # $ " B B( Y (

Z5
T*'( # 1
# ' ( # B B(

VE T2 (> 3714 g

u* s ' ( ( # 12

7X*2 '( # ( F2&1>+/

3=X774 ( ) 9

77**6 % % 2

7=+ ( 1 s % 2

78% ' ( ' $ % 2

79*D - # + 2 H %

87

7X

77

78

78

7<

7U

88



7<E (0 (( %

8<
T*>( % ( 0 0" 8U
V(O (% ( 97
7U*>( " 99
=X* (" 37=4"( !

! / 1K

9T
=7*>( (# % " 9V
=*>( " (! ( .

> 9uU

=8*0 @ " X
=9 * ( 2 7
=*2( # ( ( " 21 Vv
=< *2 ( # # '
% (" <X
=T *+ ( % <9
VIO # (" <T
=U*Q> " - # (% TX
8X*D - # > T7
87*H > T7
8=*D - # T8

> T9



89*H T9

TT
8T*H H 3 (4 TT
8V * ( =XXU TT
8U * ( =X7= TV
OX*D - # 0 TV
97 * (" 37=4 ' ( -0

TU
9=* 5 0 TU
98*H 07 VX
99*H ( 0= V=
9:*D - # $ % 2 V9
9<* (" 37=4 ' ( -

V9
9T*H 2( 9 V:
9V * 2(( Y
9U *H 9 $ % 2

U9
X*$ "
12 3B 4 u:
7 $ (

$ % XV



8*,

%

((

%

778

77<



7*1 - # # o ( ( #

.o (%' ( 8XXB 21

9*1 ?2?7? 2.

V*H - # >
U= # T:
IX*H - #

77% - 07 VX
7=*H - # 0 7

78 * # ( 0= -

79*H - # 0 =
7% # 2((7 V:
7<*H - # 2( (7

TT*H - # 2( (=



U*,

:X*'
1 ( #

STHH ( #
# 7

=8*1 $

=9 *

) (

%

>?1

12

(#

%

2((

VU

U7

U<

7X=

777



7*F"

—*F"

8*F"

9*F"

Nl

<*F||

T*F"

12

2((7

2((=

T8

T<

V7

V8

V<

VT

U<



O*
0%
H( 2%
+

O*
H+& * H
* +
&
) $ % $
#
Fo* |
#*F Y
12+ W
0
PFH I
#

?21
D*
|$ 0
> *> ’ ’
0 &
>?1 *
>/@/ *
>
1
. %()
/H */ |
H
|

&1D *+
, % &

2>*2 #
>|

1
H1Q1(
H

D*

Y[*,
"



%&

o+
H 1+ 7=XXB ' #
V7 :9TB\ " 30 [2& =XX84 ( *
2! H - (
- D ( 2?1 ( #
$ % ! # %
% I $ % $ 0)
$ & (
" # ( (
31+/?1 0+/W1H@;D =XXTE >+2?/1 - =X7X 4
& # % $ (
$ % #
( " % | # ”
(% 3>+2?2/1 W H;/@+
=XXU4 $ ' # $ # (
* % ! )
)
& - %
$ ! %( 3 4



) : $
)
%
$ !
( ) $ ( ( $ )
# % # ' ! # (#
% H # ( # ) 1 (
$ %
I ( ! =8
$ ( 78 (
( ( ( 302? FD+/ - =XX<E
1+/?1 0+/ W 1H@;D =XXT4 /| - $ -
$ (
$ (
7 <3>+27?/1 =XXU 4
/ ( ! - -
3.4/ 21H@2?L - =XXTE .?1 =XXV4 I (-
- ! %
$ ( - ( #
# $ % ( #
3H;/@+ =XX:E H:/@+ -
=XXVE >+2 ?/1 =XXU E >+27/1 =X7X E H;/@+ - =X7=4
H ( ( # # (
%
+ ( ' 2
(% ( 31H14 $
H - *1 372>/ D W +Z. & TUUXE
>+2 ?/1 7TUUUE +?1 =X7X =X7=4 +(% #
1H1 ( ' ! ( 7%

[7 3>+2 ?/1 7UUU =XXT7E



>+2 2/1 =XXU =X7X4 $ (
$ $ # ' (% +
* =8 9
< # 5 $
) (
* ' o
( ) o ! 7 %(
> 3 2 (1 *>714 (027 FD+/ .
3=XX94
# #
( ( # 5 K $ -
# 5 3>+2 ?/1 =X7X 4 #
( % $ $ "
( # D 11 :5
3H;/@+ - =XXV =X7=E ?+1 - =XXUE >+2?/1 - =XXU >+27/1
- =X7X E 2+ &1& 7UU:A4
H ) L # (
37 = 84 '
3>+2?2/1 W H;/@+ =XXU4 1 # $ (
21 ! ( 31+/?1 0+ W
IH@;D =XXT4
/ ( * "
! # 3% ( * %
$ ( * # % (
# (
( ( #  1H 7 = 8
=XXU # > | @
6 ( ~ - # ! ) (
2 5 % 1 * 124 (
78 9 N + ( #
#( 12 | o #
1 D 6 3.&?H@ - =XX9E 0+@+?/ - =XXTE

&?2H@



$

%

$

 (

#

%

(#

%(



%& - ./
G
& ( %
) " , " 3027 FD+/ =XXX4
L+ M $/
0$ % $ 1 % % % 0 1%
% -%$ 23% 2% % 23 % $ 4
% % 23 3 3- %1 3 % %
25 0 25 0 N 32&17/+
=X774
& ( "
( ' 17F F112> >E ! ()
( $ % =
! # 32" H &lD D 12 / H !
L*+431&L1 - =X7=4
+ ( ("
( # $ $
# #
# % (* 3> 227 1 =XXT >22? 1



/ >+2?/1 W

H;/@+ 3=XXU4 2&17?/+ 3=XX94 ! ( (
& ( 312+ @4 #
& ( #
% (! (
" #
( ( ( $
$ ( #
# (%
( % #
«
3>+2 ?/1 =XXU E >+2 ?2/1 W H;/@+ =XXU4 H
( ( ( % $
" $ (
$ ( $ $ *
" #
3>+2 ?2/1 W H;/@+ =XXU4 R ( E
"E % ( 3>22? 1 =XXT4
$ # ! *
$ * ( (
$ + # 0%
( ") $ ( # ( %
# K (#$ # ( " # "
# 3>227? 1 =XXT4
>22? 1 3=XXT4 $ ( # $
$ ( ( ( #
% ! % ( 3>+~ 7UUT4

# 36 74 (



6

, #

+(

> 227 13=XXT4

/ (
) n / n (
5 ) " $ (
( # ( 36 =4
g 100
i
5
E P
2 10
S ¥
3 Transporte g
g
= /
y Sedimentagdo
01
0,001 0,01 01 1 10 100
Difimetro das particulas em mm
=*F" # "o+ (
&?H@ 3
2 $ " ((
$ $ ( n (
# $ ( ( 1] $



=XXT4 H * 3
# %
( $ , "
+ # #
$
$ ( 3
=XXU4
* " #
-
W "
_ # " 4
—

302? FD+/ =XXXE 027? FD+/
WY 1+Y+r =XXV4
A A
( ( @&167 D WH@+>0 21 3=XX94

( # #
H;/@+ =XXU4

it 3>222 1
" #

) " 36 94
3027 FD+/ =XX94

($

*

(' 3>+2?2/1 W H;/@+

( #
( % #
"#
- (
=XX9E 02? FD+/
# ]
)
#
((
N n n

36 843>+27/1W



Patamar rochoso

Terraco de acumulacdo

Terracos de Patamar rochoso
acumulacdo . T
Terragos de / PR
PR incisdo N

_,\_4 |
\—_/ ) &

6 8*'( #
(
) n , n
-$ #!1 $
Y 1+Y+A
#
' 7XXB
% 2 # o>l
2>9%
( " (

( $

+ ( > 22?7 13=XXT4
( ( *
( #
# ]
- 3=XXU4
#$ " VXXL
32>4 | $
% $ # %
3Y 1 +Y+1 - =XXU4



b) c)

) Fase 1- Erosdo Vertical Fase 1- Erosdo Vertical Clima

‘ Aquecimento

Fase 2 - Agradagio Fasc 2 - Agradagio Incisdo _durante
arrefecimento

‘Aquecimento

Fase 3 - Interglacial Fase 3 - Interglacial

Fase 1- Erosdo Vertical

Arrefecimento
Arrefecimento
Frio
e
Estavel
Fase 4 - Erosdo
Aquecimento
Incisdo
Incisdo durante aquecimento durante Fase 5 - Interglacial
aquecimento e arrefecimento

Interglacial
6 9*> % # )
" * f $ E * # $ E*? #

3 21 4 + ( 0 WY AC3=XXV4



+ # ( ( (% $ #
/ ( # $
- # F (
( ! @ ! 31+ 7?1 0+/ W 1H@;D =XXT %
N2S_ L =XX74 # ' 5
(" # 36 43 % #
( 4 ( #R %

) ! 302? FD+/ =XXVE D+;2 =XXU E F?00+2 W D.?/
=XXU >;2& W O0D1@+Y =X774 ) 3270 ?72& W
D+; /1+H@ 7UU74 $ 3F?0 0+2 W D .?/ =XXU4

Eustasia  Subsidéncia da Bacia Clima Nascente

alteragio do nfvel ds base declive =P velosidade v T ,L

N

l

mais perto da costa 1 [mms pert:

capacidade de transporte vs.

fornecimento de sedimentos

o da nascente_,

A 4
Grau de

Carga suspensa

ASSEHte QUISE: Numero de canais

nunico Vs varios

constrangimento do canal

confinado . néo confinado

Sinuozidade <_t0pograﬁa -« Agradagio
alta ve. baira Reeepts vs. Incisdo
6 *6 $ #
& % $ # (
( $
3 4 # "
=XX<4 H # "
) [1]
1( " # $

+( 412?2/3 4
H12?]
)
3H&210" W Y@? D
% 3.+/12?/ 4

" (



L ( 341272/ 4

3.4/12?/ 4 + ( #
( ( !
$ # ! (
/ # - (
+/12?/3 4 & $ (! (
!
D+;2 3=XXU4 $ # "3 ($
( ( % # #1 $
# ( $ # # 1 ( (
( +( ( # # |
( " # #
H # # S
# , $ $ ' ( ( B B(
36 <4 H2&10" W Y@? D 3=XX< (7V4 ( RN
% 6 , , !
1 $ M
( ( ) ( 3H&210" W
Y@? D =XX<E Y+[F =X7X4 ( # K #
# o+ $ ( (
( # ! $

# $ (" 3412 2/ 4



superficie fluwal
abandomada

Knickpoint

Canal Ajustado —

—— Canal Antigo

SR preenchimento aluvial
T sohbre patamar

0

k Tetragos intermé dios: \/ 2equUencia sem terragos pertis antigos
incisdo progressiva recuo do knickpoint
<*?# 3 B B( Y( I 25 +
# # ( / "
" B B # 3+ ( H&210°

# % (

WY@? D =XX<4

#

(

" 436 T43H&210"WY@?

(

D

#
34+4/12?/ 4 + #
! $
=XX<4
#

&1+> /22 3=XXT74 ( .+

12?/3 4




# # ( (
$ 317>&/ W +20°
7UUU % F?00+2 W D .?/ =XXU4

( # (
( ) $ " 3>2& W
0D1@+Y =X774 ( ( # )

-)1 23 4 +, 5

H I $ 1 $ %
#$ M N % (
% & | #$
( #( ( ! # ! #

#o( ( ¥ %
( # ! L #
I ( # K % $
( ( ( ( (
3LF2& =XX74 ( # | # (

# ( ( (

% 30?H@& =XX <4 H | #

( ( #(%( H ( ( (

$ ! ( # ) (

(% ( #



-)1)( 4 +6

& | # ( #
% $ ( H
# ( - # ) I (
M N
( # #
(% ( $
$ (" (% & ( ( (
( ( + | "
( $ ( ¢
$ # 0% * % 3F; 2?7/ =XX=E 0?H@&
=XX<4 & ( ( ( (
( ) " 3H+02+D =X774
( # ( ( 2& 1?2/+ 3=XX94 1H@2. W
02? FD+/ 3=XX=4 027 FD+/ 3=XX<4 $
( # % (%
& | # #
% ( ! I 31;F?2& =XX7 H+02+D =X774 |/
( (<
* ( 3 ( ‘47 <
( * ( ?2 %( > 3
*>71436 V4 ( 02? FD+/ 3=XX94
/ ( $
( #( ( $
# # $ $
# 0%
( ! b ( #
# H
% $
( (# ! 3H;/@+



I IH A

7 7 A A A 1“ »Uw\.m A\

E] -n‘Ru"E,,.: IE i nooa | MH |/‘ "'% & 1 \ \‘“

‘F 'ﬁlh sl 2 TR W | i \” ffh‘| \ J\ u\ ‘ ‘\\ |‘.‘";V\,ﬂ|u r L u / LH\JJU i
! NEE | =0

6 V* " 2 %( > 3>?14 " (1 - 3=XXU4
)1)- 4 +6
) ! |
# # " $ (
# | " %
3 74 D $ ( D
&( 3 + % & *  &1D4
3D4 3D?+/ =XXT =XXTE H+02+D =X774
D ( D-? 3 "$ % % & *
?21D4 3L+21 W Y+DD?/F+ =XXUE Z+/ 2 W @7?DF 21 =X784
( # ! # (
' 32&021 7UUT4 '
3Y?/D =X7X4 3+ - =XXVE H;/@+ =XXVE
>+2 ?/1 =XXU E >+2 ?/1 =X7X E H:/@+ - =X7=4
( ( ( 3H&2 ?2 - =XT7X4
& ! ( # # " *S  3L*+4
$ 5 30 =XX<E Y~">+/ =XXTE
;DD =XXTE H+02+D =X774 & ! ( ( (%
$ " ! # (1 75 3H+D1 2/ W @&>+1

=XX:E 0?H@& =XX<E I,DD =XXTE @&> 1&/ =XXT4

H ) % !
# ( # (
C ( (% # '



+ " ! $ (
% $ ( - ( (%
! 4 (
H | #( 12

N4+ % T & 3

! # '( ( 3F& 11 W @?DD? 1 =XX7E
F&11 =XXT4 ) % (
) ( )
- H# | (
( oo $ ! (
3D+D =XXT4
+ ( % 3 %
4 ( 3 4
( $
%( + %( " / H |
3 7 4 # (- ( $ #
( - $ % ( !
( 3F&1l1 W @?D D?1 =XX74
# % ( ( - (
#H ( - F R
8@ 3@! 4 =7/ 3 4 3 (
* 4 7X0 30 8™H3H 4 T+ 3+ 4 8H 3H 4 3F2+/F2
=XXT4 H /H ( # 'C#(
3 14 3?2.%&H@1 W L&D 2 =XXT4 ! ( #
# # 3H4 |
( # - (' # # %

31H@+ 6 2 W D?6 & =XXTE ?.*&H@1 W L&0 2 =XXT4

) o # H (



31H@+ 62 W D?6& =XXT4 H (
) # % - # I $
( # H $ (# ( $ # (
# % #
31H@+ 6 2 W D?6 & =XXT4

/ ( # #( 1 ' 32 L+
7UUTE 2.M&H@1 W L&0 2 =XXT4 [H # 0 %
$ $ #
H # ( $ $
$ ( " # (
# % " 3@2 =X774
( * H 3% ! 41
( ( - $ (
# % " ( 7>
! $ 7X
( 3F2+/F 2 =XXT4 H H | ( (%
7XXL !:> 3F2+/F 2 =XXTE @I/2 =X774

I1))- 4+ % $

+ #(2 5 %  1( 3 * 124
( ( # )
( K
$ % % %  3F2b/ =XXTE 1L?// 2 =X774
! # ( ( ( #
36 U4 $ ! ) ( ()
( «" 1/ #( 12
! # ) ( ! (
( ! ( ) ! ( % 2 5
1( 3F2; =XXT4  -$ ) (
( ( ( 1( 3H+02+D

=X774



P ) ( C ) .

" 31H @ DD>+// - =XXV4
& ( # 12 $ - ( !
%
( # " 3.87 H@ - =XX9E 0+@+7?/
- =XXTE ?11&0 - =XXVE .&?2/H@ - =XTXE >8&2 /&

28171+

- #4

Datacio por Eleciron Spin Resonance (ESR)

5 Idade _ Daleodose acumulada (Gy) _ dose equivalente _ D (Gy)
F ESR ~ taxa de radiagao ((;y/ano) taxa da dose média anual D' (Gy/ano)

. D, (Gy) = dose equivalente | dose de radiacdo
e 54 e . : e
I | longo do terpo

|
A intensidade do sinal ESRE

depende do n° de imperfeicies método da dose aditiva

[ FLO0ET _‘:\:|'“ . [Xwa5a] 3 B
“a il Amplitade 3 e
“ picd 3 < e Ind inflexion
L k] e point
e (1 ; : . 2
i_ N 1| i 5 : Tst inflexion point
a2 ) ™ Y DD naPlot Procedure
E . Wiggle (DD-P procs durs)
g Final natur.
-------------------- radiaglo v artificial - e
e ‘I. adeifcna’ deom s
Dpy:over- *D . meher sncebos [ os portos pedem ser descrites
-»[‘"“."" perume unice cur de crescimente sapensncil
Hagel: 144 | Dpy: <L pentes, sebastimagle sta =109

radiagio

D"{‘G_‘_’jffaml)u: taxa .da dose média anual J natural / tempo

taxa da dose cosmica iaxa da dose dos sedimenios taxa da dose interna pode ser  taxa da dose cosmica

depende de ex: pode ser influenciada por: mﬂuenf:laﬂapu]:: 'lBPBll_ﬂE de:
- latitude; - quantidade de H2O —qu?ntﬂmadedeu - latitude
- profundidade de - quahtidade de U, Th, K - migragdes de U - profundidade de
enterramento. - NoMmogenidades dos elementos - efectividade o e
: radioactivos - U uptake ¢ linar, early)
6 UQ $ '( ( # 12

+ ( 1H@ DD>+// 3=XXV4



. 23 2 0
D 2 7+
% ( 5 E
$
E
v = E E X 7 *8XXL
E
$3 :; %
E X 7B Q VXXL
D 1 *=X[
$ $ 7 *:XXL
# 1 1 9 Q 9XXL
( 2
. # ) (
i
6 _( 7 *VXXL
# < D , - X[ *=XXL 7X*=X[
$
=$t#t # %
(
) (
D , - X|: *=:XL >0
. $
$# #
6 ( 7XB Q7> 7*=[
Rl 2
| * >
L
3 5 4 (
5
? H *=XXB 7X*8X[
12 7XB *=> 7*U[
(( 3 4
, -E
$ () ( &
+ 9 (
( |
> # . TXXL *:> 7*7V[
/
H ! >
7* 1 -# ! # ( # $ "
% 3F&11 W @7?DD? 1 =XXDRPH@& =XX<E I;DD =XXTE

IH@+ 6 2 W D?6 & =XXT4



-)? $& /0 + +6

+ $ *
# % % @ (
( @ $ M N ( (
3HD+2L 7UT84 $ % !
& ! ( $ $
#10$  (# H ( (
( ( (' $ % %
" (* % 07? 2 3=XXX4
( $ % (* % |
# 8 R
0% R ( $ % #
@ # ( #
3 4 (
# #E
@ 0 R # 0% #
( $ # # K #
( ( )E
0 R ( $ #
$ % * (R
4 * #
$ % 3 ( K % #
% $6 # AE
4 3 * (5 $
) $
$ ! $ % 3 #



$ % (* % $

#
$ H ( (
( # !
H ( # %
I %
# 3H+ ? =XX7 1 2/ =XXX4
25 |/ % % %

+/F D;HH? =XX8 (974

/ *$ %
3H+/? =XXT7E +/

x4 (
* +
( 5
* 4
(
%( ( #

( & " - (
(
+F D;HH? 3=XX84  $

(

$

(%

(%
(%

%

(

%(

$/

23

%

N3



% 4E 2 # @

$  ( %(
2 %
() (%
& $ $ %
> Q1 #
3>?21@2+ - =XXT4 # (!
% ¢
( (
( @ (
$ % 302? FD+/
$ % (% #
& ( $ %
( ( (
Lo>l 1( H(
( #
(
( % ( $
( 3
( 4E ! $ $
(- e
( $
3027 FD+/ =XX<E >?1@2+ - =XXT4
+ L
(
% #



( (

( 3272+WO0/ ?
> ( -# Eo(
( |
( #0 | (
( ) (¢
( %
( 9 o# ()
& (
$ % #
( *
( ( (
( (
( $ $  (
3027 FD+/ =XX<4 + ( 5
( (
( % $ % 3>71@
$
1 6 Y( ? /B
=XX<4
H o ( ( #
%( (
24758 =XX:4 ( (
$ (
2 %( > 3 "

3H;2+ W 2&17?/+ =X784

( (™ %
(
(
$ %
*
*
$
2+ - =XXT4 #
?
3 027 FD+/
#

5 3D?71?HL?W

(
$ %

*>214*3>?21@2+ - =XXT4

$

>



$ % (%0 ( () #
H( ( oo

( # % 3H;2+ W 2&17?/+ =X784 H )
( ( >?1 # ( ( -
$ %
H:2+ W 2&17/+ 3=X784 W @&16D? +/ H @+>0 21
3=XX94 ($R
*& # (
$ # (5 $ # E
* 4 ( # 1 &
# $ $ (
M(% ( NE
* 4+ # # 5 ( $
# l (
) $ ( ( #
& $ ) "( $ %
( * $ % / # (
$ % (
#
$ %
#o#(" -$ $ % (
# " ( ( ( * % o+ (
( $ %

$ - ( ( (
( ( 3@&16? D WH @+>0 21 =XX94



& " $ % (

# ( # (# #
# ( ( N
7 2 $ % $ 25 % 2
%% % %7 | 8 % 2
$ $ % $ 23 % 2 %% % %7

N 3H;2+ W 2&17?/+ =X78 (V4

> I ( #
(%

# o " () -
# 3H:2+ W 2&17?/+ =X784
$ %
$ % ($ #
4 3H;2+ W 2&17?/+ =X78E @&167?D - =XXXE

# (

$ %
H@+>021 W @&16?D =XX94 & $ )
* ( ) $
( 36 7X 4 #
% (
M ( N ( (

1$ $  ( (% (

( 8
3@&16?D -
@8&16? D WH@+>021 =XX94 + | ) (

% ( $(
" (

=XXXE @&16?D W H@+>021 =XX8E H@+>021 =XX8E

$ $ u %(



( %(

6 T7X*2 ( # ( F2&1>+/ 3=X774

( +*2 - #8

- # 0*



$ % *
( $
$ %
& (% (
- % #H |
$ ( |
( -#
# ./ IH& " # M# 9
- <# $& * -
# ( (
# % ( '
+ # (
( ( 02? FD+/ - 3=XX<4 $ >?12@+
3=XXT4 ( (
( (



%

%
%0

> 6 2 c=VX 78<B 3?21D4 ( D
9
6 Q (
N 2 6
>
S 2 6
H
> > 6
1 - 1 >7?
. % D >
+
TXQT:
C
VX <X
XX <= d TVXB D
V37=:4 7=
3<X 4
10
D +
<X 1 dTVXL D
' > 7> 12 D
?
D e<XXL L*+ 6D
+ H ( , C <XXcUXB 12
XUc77XL 6
VU c789B
1 *+ 9X8cT8B 12 6
H C* *F IXXCc7X7B 12
99Vc<VB 12 D
998c:8B 12
H C*fg( =U<c:8B 12
=U7c99B 12 6
87VcOVB 12
* *D UX.c7XX B 77VTc=XX D
BE 12
? D 7> 3? "4 D
D&?2 )
6 D 9V=cTTB 12 D
D 9U7cT: B 12
' 2 * 1A >?1 77 H5 @
2 Y(( 3 s s " D
4 >?1773? ( 4 6
2 Y (( * D
0 - " 7 >?1 77 6
2 /B Q> D h
>?178 6
) % 9
2 /B *1 *
* x> E >?177 H @
Y%A 2 2 >?1 77 D




6
B >21 7= p
0 + B B TVX > 6[3)
2 | C 2 >?177 D
: >-C - 8a
>?1 77 D
A.CO
"_ ds:X D D
$& > , 272
)1,
,-$ 28%i => D
z
(
:C+ ! ) >?1 7= D
c E ( 6 # eVXX L 12 D
2 L B d7=> 12 g
ST $ H L . e7<Q7=> D
2 A d7= XTV> D
2 y c >71 =7 D
E :8 (4 >21 77 D
=*7 # S % ( %
(%' ( 8XXB 21 ( > *
P G 3281?/+ =XX9E >?1@2+ - =XXTE 02? FD+/ - =XX<4
H * $ % 2
32 436 774 (5 ( ( #
# % ( # ( #
( # | * (%
$ % # 7UUU
* | 3F2?7>+D ? - 7JUUUE F2?7>+D ? W 2&17?/+
=XXTE 2&17?2/+ =XX9E H;2+ W F2?7>+D ? =XXUE 2&1?/+ - =XX: =XXU =X7X4
D -* - + . 0%
* 9 ) R (D 38X9L c
JUE7T:Bc<4 ( ( 3 QE ( (
) 3VUB c 78 e=B4 ( (
( # 37?2+1 - =XXUE 2&17?/+ #Ha

(% S % (#



9=B 9VXB 3@&66>+//

& ( I 3&&1 20 L
ok &
- (
4 ( ( :3
1( 4% 0
36 784 !
88XX 3>+2 ?/1 =X7X 4

(#

# (

=X784 ( $

=X7X4

$

4

(

%
7. 9oX
93 (#
) 3
36 7=4 &
(

6 77*6 " %

(
%



6

78* ' (

1

+(

C60 | C61 |

CST+CS‘+C%+w+ﬂ1+ﬁﬂ+m+C“+G‘6+MI+GJ?+MB+W+CN | Ci1+€517|fﬂ +Cﬂ*c!§7|7 +m+m__cm_ + !

Coluvides

Miocénico

Ts

>+2 ?/1 - 3=X7X4

F2?>+D ?

$ % 2 + (
37UUU4 F2?7>+D ? W 2&17?/+ 3=XX74



%& "M ./

(4" + >

Localizacio e Concelhos do Alto Ribatejo

Legenda
Area de Estudo

Sitios ESR
¢

6 79*D - #

Concelhos

[ ABRANTES

Il CHAMUSCA

[ CONSTANCIA

[] ENTRONCAMENTO
[T FERREIRA DO ZEZERE
[ GOLEGA

Il MAGAO

Il SARDOAL

[ TOMAR

[T] TORRES NOVAS

[ VILA DE REI

[ VILA NOVA DA BARQUINHA

) 12

%



6 Z- F #># 1
0% + "
( 88X M N 8=X
TK=XXX31 H "



1)- 5 0 D "0 D# O B O

1-)( 5 O

6 7:* # ?1 * 70 E=*&
H E8*H +( E9*1 @ + ( 622?72+
3=XXX4



[T ] Bacias Cenozéicas do Tejo e Sado

| Macigo Calcario
[ Macigo Hespérico

_—~Falhas
b Cavalgamento
|:| Area de Estudo
0 100 200km
I A
6 7<*>( ( ( % + (
?F & 3=X7=4
+ # -* - & ?! 36 74
( - : -+
- % 36 7<4 +"
! / ( 2 + B %3 ( 2
I 1 ( @ $ EO F $
&2 + B %3 ! () (" %
$ 3622 7?72+ =XXX4 6 -
( (™5 ( -% (
' $ - (" s
( # $ - 3027&

=XX: % 62272+ =XXU O- ! ( (



() ( ('
3270 22& W D+; /1+H@ 7UU74

* - R- H 2! 3 % 4 - & >
3 5 4 3> *H -% 4 32&17?/+ =XX94
& (" O *F "$ ( - H
?1 ( (" "ol
2 I - $ - ( |
+ .
# ( )
( Z- - H *? 1 3F&>1 =X7X4
=2 + | $ *
( - # : Cr
% 3H+2.+D@& - =XT774 * $
3F&>1 =X7X4
- - " ( |
5
woy # ( "
( ' ( ("
3H+2.+D@& =X774
o) ( (
(% , " 3F&>1 =X7X4 + # "
" ” N
3 4 (M N 3F&>1 =X7X4
> * )
3> 7U9U % H+2.+D@& =X774R 1 H
1 +% 1# > 1 + 3<TU4
* % 2 > * >%
>0 *> $ () >
( + > *



%
* ) ( ( 3/*11y [/ Y*1 [*1Y4 3F&>1

@ $ F$ 36 7T4 H -%
) % % (!
# [*1Y - & (I
( # % ! 1o >
3F&/j+D. 1 W Z0MZ Y1L? 7UTU % F&>1 =X7X4
0 x
( ' Y
> H " 0 *1 3622 22+ =XXX4
+0 H % =<XB ( VX
34721 - =X7=4 (
I (1Y (" 79XX 362272+
=XXX4 (% ¥l # ( !

AN )
( ) > | 36 22 722+ =XXX4



1] Abrantes :
'y ,"h/" o

0 10 20 30 km
[ s

6 TT*>( % ( 0 o' + ( >+2 ?/1
3=XXU 4
7+ ) 3@ ! 4 3 I 4E=* 3 I 4E 8*
! I E9*> 1 E*> -% E<*, - 3& 4E T*
1 3 -% 4EV*6 $
# R?Q 2% # E??7Q 2%# F #E???Q F #
+ ( E?2Q + ( . 6 O E
.Q . 6 O + 5
& " ! !
K # " F 3+71 -
=X7=4 & H:/@+ 37UU=4 W 0+20&1+ 37UU:4
% >+2?/1 37UUU4 R7* D ( H
( ! & ! E=* H ( !
3& ! ( * > ( 4E 8 *
( | - £

# ( 8



B XX77T  + ) )
$% X 7=<
23 XTV7
6 #
E =W K 6 #
H
.2 6
E 8 <XX 6 #;
70 . H 6 #
J : 888 S >
8* $ " (" 0 0 (
/! , "+ ( +?1 3=X7X =X7=4
& (% 0o o0
oo : (
" ( H 1 +  KH
2 3>+27?/1 7UUU4 3. . 2#4( 6 #
6 3H:/@+ W >+27?/1 =XXX4 +6 # 6 !
( " $
( x |
$ - $ - # ( IXT  ( 3+21
- =X7=4 n ( $ -
$ - * 8 X 8: )
( 3 >+22/1 7UUU4
(% ( '

! (% ( 36 7V43>+2 ?/1 7UUU4



6 TVF'( (% (

+ * 1- 3 =UKXVK=X78 R
(RKKA ((K K K2++1+2Z + 11F4
0Q 3 =UKXVK=X78 R (RKKA ((K K K | F4
(% ( k ( (%
M # 38 - $ -
4 ( ( #
$ ( ( #
$ ( - N 3270 72& W
D+; /1+H@ 7UU7 (7V94
>+2 ?/1 37UUU4 3 ( 3
1H; 2& W &D>& 37UUT4 ( # ( - (%
-4 ) (! ( '
( ( % $6
(% - (
H # >+2 ?/1 37UUU4  $ # 1
+ ( (# "
( # 3( #
( 3 4 # ( " # (!

( (% (



%
3270 72& W D+; /1+

( (™
D+, /1+H@ 7UU74

H ( $
"
5
F (
$
+ (%
( 3>+2?/1
(
$ #

Z0MZ Y1IL? 7UTU % F&>1 =X7X4

| (% %

- $

(

H@ 7UU74 >

(

(%

0

(
32?0 22& W

( %

7UUU4 (%

(

3F&/+D.1 W



F $ # !
($ ( $
7VX 32 4% $ 1H1
308 4% ( ( #/
$ ( ( =& (
1H1
$ #
=X7X4 | ( ( $
+ |
( ( #
$ (

=7X 3H

7

(
47TT 31'4

X 3+ 1 47X

7 7/X D F

$
H

( $
-0 32&17/+ =XX94
3>

36 7U4 !
1A%



Legenda
Area de Estudo

Cursos de Agua

Principais Localidades
® Atalaia
B Carregueira
¢ Constancia
® Entroncamento
A Golega
* Tancos
* V. N. Barquinha

6 TU*>(

Superficie Culminante Sedimentar

-
N1-T1 T4 Altitude a.n.m (m)
(. ]
N2 T5
1 (=
T2 T6
[ | 1
Glacis T3 Depésitos Edlicos
] =]
T3 Planicie Aluvial Actual
(. =
+ ( >+2 ?/1 3=XXU =X7X4
6 T7T>+27/1 3=XXU 4 (
H # *$ "
2797 2 ( ?2?77?



(% $ # " 1H1

17 $ 37 <4 +1H1
! ( - ( (#
" I % $ " 37VX *
=XT 4 ( =U & ( % U
( <T[
$ - 83 , - & ! '3> 1-*>14
I 7. 3>+27/1 - =X7X4 H ( *$ 1H1
2 # 6 # 6 L (%
X (& $ 7=B
# 1 ($ - !
$ - 3VX[4 $ - >1 = 3H; @+ - =XXV4
+(% # 1H1
7 * 7 ( ( '
/| > D " (
- H 3>+2?/1 = XX74
17 ( ( H(> 1
> 1> 2 TOX*7TTX 1
/ " # .
(M N 1H1 3>+2 ?/1 7UU U =XX74 +
1H1 ! ! ( (- 7UX*
=XX 1 =9X*8XX ( ! " /
_x ( ( "
H 1 + 3>+2 ?/1 7TUUU =XX74
* 7 (%'
' ( ( H
( ! # (
??? ?. H * S <



4 + $! §i
) 2% . % 4 +,
+ m
( <V =9 H $ - 31X 4
$ - 38X[4
- 78= = *7X H
1K uv = TX*7= H ( (
(
?KK V: =< \Y H
L X 7 < H ( ( $
# (
M
+ 'NKKK
( 7=X | 89 79 H $
= % <T[
L !'s - 88[!$ -
_ 777 == 7V > - <[ 1 %
$ - $ -
1 TX*VX | =7 7X > - <[
$ - 8 $ -
? T = 7= > -
(
L 89 = 7X > -
7X (
M = T T H
( *
9*1 " 27?7 2.+ ( >+2 ?/1 3=XXU

=X7X4




36 =X4

e

%

%

(%

Cabego dos Cabegalhos

weapningy

2 = = = = =2 =
8 ¥ 5 & 2 & =7 =
. w = g/ -]
»
—
8
=
3
- S
%
&
g
‘S
2
H—
E
s
o o«
~
v
z
=
7
=
-
B
5 .
z =
&S
- 5
=
2 /
4
gs =
F 5 & 2 & 8§
w apningy

Disténela Km



8=8*H 'D %

Legenda
Area de Estudo

Litologia

[ Aluvides

[ Areias e cascalheiras

[ Areias, calhaus rolados, arenitos pouco consolidados, argilas

[ Arenitos, calcarios mais ou menas margosos, areias, cascalheiras, argilas

[ Granitos e rochas afins

[ Xistos, anfibolitos, micaxistos, grauvaques quartzitos, rochas carbonatadas, gnaises

6 =7*>( (# % " 3 + + 4

- < 36 =74 + (



1)-)? 5B I

Legenda
Area de Estudo Hipsometria m
(- 20 I 180

Cursos de Agua 40 200
V— 80 220
100 240
120 260
140 280
160 300
6 =_=*> ( " ( | ( ( n n
>
/ n 1 n $
- # - " 2( -



50 100

6 =8*0 @ " + ( D ? 2&3=X784
& 89> 3F&>1 =X7X4 % !
3 # 4 , " 32&17/+
=XX94 "# 7=XXB !
?1 ( $ - ( #
" 36 =84 " V7 U9TB “30/?7& - =XX84
- % ( - ( -
$ ( ( :
D 8X - ( $ I XX 8
30/72& - =XX84 & ( ( # 3 F;?2+ =X774R
7 * F + ' + % +
& - Z- + + > #E $ *F +
? 0+ 1 1 / 6 % + - +( 3,4 > 1
+ ? H
H 1+ %
> ( F F #
(> @¢ H
( |
- 2% # 0 H -%
2 $ ( $ !
D ( #
+5 3+.+ 7UUA4 ! 2 # *

& ( 1*& ( + 2 3 “# # 4



32?207?2& W D+; /1+H@ 7UU74 ?2( $ $ "

( ! #
11 0.22 0.772?
32817/+ 7TUU94
! * ( R F *
1+ I H H 0
23 F o+ ! % % @5 F $
% % D .. 2# 1D

+ 5 3F?+ =X774

&( $ ( 36 =94 $
7:U8 ! >| "<XX
3> + R <XX*8XXE > 0 'R 8XX*7XX 4 (
! 0' TXX (
( ! D 3F;?+ =X774 )+
( 3 7XX *7=XB 32?70 ?2& W
D+; /1+H@ 7UU744 ! ! #
$ $ 3+ 4+ 7UU4
Baixo Tejo Medio Baiso Tejo | Medio Alto Tejo Alto Tejo |
Sima de Abarmactn
Toledo Aranjucz 1500

'

900 0 Km

Lisboa  Santarém

Altitude a.n.m {m)

1200 1000

A

-] e

Portugal Trogo Comum Espanha

6 =9* ( 2 + ( 3=XXX4



# [*1&

9X 32&17?/+ =XX94 |/

TXX 3>&Z7Z7 7Uuu4

&
!

| #
Z- /
# <B

362272+ =XXU4 | | #

7 8 9 : < 3>&Z277

<

-2

*&

3H&22+D
( $
? h
2

+

[+ &1 2 ?1E 7UUV4
"3

$
32&17?/+ =XX94

$ /
TB = " 3+.+; 7UU4
H 0
Z_
| # <U
&* ( (
+ #
7X7<L ~ "
-
- 7UuUuv4
#1 (

>&777? TUUVE
#

6 2/+/ Z TUUVE
| #



H #
( % ! # ( !
H $ % (
( (
( ) (
( # # (
$ $ # ( ( #
< 9 8
$ ( (
( ( ! ( #
( #
# ( (
# o
( ( ( -
$ % "o#
1)
& (
! 7U9X 3270 ?2& 7U98E 02 ;7D W Z0MZ Y1L?
7U9= 7U9:E Z0MZ Y1L? 7U:84 & ( (
( - % ( TKXXXX [
( * 9 3,7 ,94 (
( ( ! ! 3,7RnU: *T: ~=Rn<:*:X B8R NOX* =:
O9RN7*V o 4 ( >
F o) +(
" $ ) ( 3,902 KY

80> K2 ,=0F -K> ,/0(*F -43 28&17?/+ #4



+ ( # (% (
2+ &1& W 1+/ &I+ 37UU:4 ( 2+ &1& W H+2 &1& 37U uvda s (

! # ( D (1 ;5 )
- $ $ % o %
$ % . 6 8394 # 8 R77TB 3*=<
B n 4 77UB 3*8=B n 4 d7=9B >+2 ?/1
3=X7X 4 #
H:/@+ - 3=XX:4 - %
% $ # -
( / F(( #
( $ ( # | #
' # (" 8 37 X KB 3:V K<X B 44
93XT KB 3=9 K88V B44 +$% *$ # "
" =<> ' # X7 KB
H ( H 3=XXV4 - # !
) 3 D4 D &(
3&1D4 I - ( H )
( ( - ( $
R :*87 9XL 3: ( R87<c78BE : R89Vc

78B K8V:c7<B4E 9*7XX =VXL 39 RFKE7TB K=XUc77BE 9! R7X:
cBK778c<BK7=:cTBE 9 R7:7c<E 9(R78<c7XB K7=Uc VB4E 8*d

8XXL 3 >t *1( 4] 9!
(" > H - 3=X7=4
9 : : ( < H
) (%( ( # ! #
#( H o # ) $ 8 "9TXB
—*7 => 7* 7 <> I $ # !
=<> 1 * P # ( 9 3X=8KB 4
3X:=KB4 # (

P ( $ X XT X 7X KB



| - +D>7?+ - 3=XXV4 78: ¢ =7B (
&ID( 9

>+2 7/1 - 3=XXU 4 ! ) - -
( &1D L* (2 1
D 3L*?721D4 + $ SR 9=+

UUB 3: ! RV:ic8B KU<cBE : (R9=c=B K :X c¢c=B KT< c 9B K :7c8B
K9=c=B 4E & 9 IXT*===B 39 R7XT:K7UXc7:E 9! R7<UcUB K7T=
C<BE 9 (R7<XcUB K=7Xc7=B K===c7¥BF8UCcTK7=:cTE 9 R7=9

c<B4 &8 " 8XXB - 8=:*8 VXB 38 877c7TB K=U=c
79E 8 (R87=c7UB4 = Y # !
UXXL (7 7> ( 1H 11
=> 6 [ ' # 1
93X=UKB4 :3X9=KB4 - + I (
93X87KB4 :3X8=KB4 + - * ?2?7?
=XXU 3>+2 ?/1 - =XXU4 - $
' # ( =UXB
) ! ( 7?7 2. H
(" #! (" =
39T:B4 7 3<TXB4 ( # 1H1 " "
VTXB 2 ' # ! ( 2?7
"1 X=UKB 38*X==E 9*X8=E :Q X8 <QX89% ?.1
"l X 78 KB ( & 38*X79E 9*X 7TUE :*X 78
<* XXU4 X 8<KB ( 38 *X =< E 9* X9=E *X8U <*X8T4
> ! ! X7U KB ( # #
# / rol $ '
# X7 X= K ( ( %
+ =XXU 3 ?+1 =XXU4 ! # (
D 3, -Q&l4 (% $ % 2
3+ 4 + 2 3! ( 4 / !
it 8XXB 38X9 c 7UB 4 ( 9

# UXB 3VUc78B4(  (



>+2 2/1 - 3=XTX4 # )
- (- ( ) L*

6D1+2 ?21D H # !
$ ! $ < ( # ("

<X*8XB # >718E : 78<*TBE # >?1E 9
p89X*7:XB ( >?1 U*< 8 ( 8XXB

# ( >21 77

>+2 ?/1 - 3=X7X 4 ! )
221D38*q=U7c79B 9*q7T:c<B E <*<c=B4 (%
- ./ 0% % ( "

( ( 8XXB
( ( " H $ 8 "
$ 8XXB 3 - 97X*8TXB4 9 " 8XX*7<XB
" 78<*T.B < <=*8 XB
H:/@+ 3=X7=4 # ! )
&1D $ % ' - (
3. . 2 #4 H
) ( (% R <*<= 8=BE :*78< T:BE 9*89X
7:XB (% " #
' R 8*8:XB 3 >l 4 E =Q:XXB 3 >l 4E
7Q7> 3 ? 4 1H1Q7T> 3 ?2 4
1)1)- . %

=XXT 1+/?1 0+/ W 1H@;D 3=XXT4 -

( # (%
21 | # (1 (%(
( ( &$ =8 37+=84
$ 78 # (
3 # # ( #
1 443% $ ( (" # 7T

999L < T ) % $ 78X*:XB |



! $ 781 (5

3TVXB 4 # :
/ 1+/?1 0+/ W 1H@;D 3=XXT4 #
( ( #
( F $ + 36
K # $
% "
F $ # ( I F * >
, o 4 (%
# " 7V>
F (
% 7 U*7 >
K #
( 7T> ( 1H; 2& W &D>& 37UUT4
( !t ( (%
3H% 4
+ ( F( $
( #F *> C
$
W 1H@;D 3=XXT4 $ #

I % # (5

#> C *0

3=<>4

1+/?1 0+/
#



Oceano
Atlantico

1 Tormes..

Zancara . 5 T R

g P
Guudi“"-‘"'. - W
Vel @ Guadiana

.\.Guédalquiwr:_,. .
(Cordoba) &

fuadiinay Diresio das . i
uadix-Baza (Orce) fosile 2 B, Pl sipraticd

Aguas Sitios sem Terragos |

Terragos do Doure i
Terragos do Tejo n

Terragos do Guadiana jo,

?—J-—l Terracos do Guadalquivir
6 =*2( # ( ( " 21+ (

02? FD+/ =XX<4



1)? * | 4 +6 .$
+( # # ( 12 # !
( # ! $( * #
( -$ ! ( (
$ n (
=XXU * # '
) 3>/@/4
# n ( ( !
(% 3.&?H@ - =XX9E 0+@+?/ - =XXTE .&?H@ -
=X7X4 $ ( >/@/ *# #
36 =<4 ! ( 3 % ( V
43 <4 ( 78 9 # |
( ‘0 * R
+ 3 (K4 23(H4 23(K4 3 (K4 L3[4 %
rFCK rFCK
7 > 79V8 cX X:= 7 < eXTXV] 7 :TXCeX X7 7 V:8 X X=T| X 9:<cX XX <7Vc79 | ==Xc 7]
8 H 7 89<cX XUD7 78<cX 7VY 7 =T8 cX X871 7 8VV cX X9f=V9: cX X87 7X:Tc 8X VUc9
8 H ( 798T cX XT§ 7=8UcX 798 78:UcX X=9 7 7:<cX X88| =VU<cX X=p 779:c 87 9=c=
9 2((7 K TTU cX XV8| X <=8 cX 7<T X <VV cX X=f X U7=cX X8J7 99=cX X=4 <8:c7: =87c7=
9 2((= K VUX cX XTH X' V8T cX 78 X V88 cX X=f 7 89V cX X89 7 T9: cX X7Y V97c == ==Tc 71
9 07 E 8T9 cX XVX| =V8=cX 7:V] =<=9 cX X= 7 V<=cX X8Y=X:=cX X={ 7X<8c8X | =X=c7
9 0= B =9V cX X<=| 8 =V cX 77V| 8:X9 cX X=7| 9898 cX X8 = 7V=cX X7$ 78=:c88 | =X=c7X
2((8 A==V cXX9: | 7797 cXXUB7 7:<cXX79| 7=X:cXX=7]| XTU: cX XXY :79c== =9Vc 7=
L * ! ROROS$ H( 2% + E2(R



6

(

+ * 0 Y ?
34 [ [ 3rFCK 4 3FC4 3B4
7 > 7=X W X 7T9c7:T9 79=7c 7V UX8c:V
8 H V: T U 8889 c 9V 7:8<cU=| 9<7c=V
8 H ( UX U| 7X 8=U:c8<| 7888c=:K9X:cT<
9 2((7 9X V| 7X 7U<8 c 8V :7Uc8T | =<9cs8y
9 2((= 9X 8 |7= =87T c 8= <X8c9X [ =<Xc8:
9 07 (7 8=XT c 8< U=c8: FUTc77
9 = /7 9=<Tc=T |7=TTc<X | =UUc 79
2((8 8= 09 Y 7<8Uc 7V =99¢c 78 | 79U c 75
<*2 ) 12 ( OR
E Y[R, " E R $ %
$ EOH2R0$ H( 2% + E2 R2

+ 0
=<*2 ( # # : %
(" 2 9E0QO0$ H( 2% +

936 R+$ H?++24




%&

‘N

2

%



/B

( $( >@l $
# 0
%
$ (
+
$ *
? *
!
$
XX
( (
( ( 6
()
( ( (
#(
#
# E
#
# (
1 (
1 8X436 =T4 <:aH
|
( ( =
(
(
+( A

3=X774

R

#



H : 3
3 * & =XX4 36 =T
%
( <8s 7=:1s =:Xs :XXs T7Xs 7 79
( ( # (

<2 % ( 3
( <8s 3 44
(¢ 3
E (#
( $ 3
I 4 #
™ H ( # (*
( (
( E
V* H

T4

( *

(



(H
2)1
(4, 4
>/@ ( *
$ (
) ( )

21)-*.5 % +,

4

%



( 3 4E |
3 4 !
( ( (
K #
X 3 #4 73
( - ( # ("
$ ® ( $ (
( $
( 1H1
3=X7X4 ( H/@+ - 3=X7=4(
& (" !
8
(3 # o % (
$ & K/ 3>+2
8 ( .
* ! TX
=X7X4 $ $ H
I UX $ (
36 =X4
H ( 8
%
A1 5 ',
# (" (
>+2 ?/1 - 3=XXU 4 !
( (
' # o+ (
( #
H >+2

$
4 H $ #
(
( n
VA
( >+27?/1
$ ( )
(
H
- 3=XXU 4 / -
0% =
3>+27?/1
=X
)
# #
(
$
( (
(



$ ( ( $ #
$ 5 $ # ( (%'
( ( 3 4 (
(" 3 4 1* # 3 4 ( R -
AL)?*.  +, " 1 P$'8 "
% I"
+ -) ( !
# - # 88X H >
TK=XXX (! | F
# (0" ( * - #
A . F71 # 7T =MY AN & (
> ( 12> M/BUYXXUN | ( - #
$ # (0?2 ( &
( " ( ( # H
+ & 3H+& 4 # =X 78 (  #*F
% 3F4& ( % ( # %
+ +
YF1V9 ( %
21 31 =XXU4
( ! 1A 1 H
#<7=
& ( (
( ( ! (
# #
( * 88X H >
TK=:XXX 1 * #



#

36 =v4

3L4

34

( (

SVAR

K<XT< 4

K

K

X78 R (RKK

UX:. =

3&

I 4

1)L

F2+ 71 +

(

# VX

#

4 H

BK

D 3 (RKKAAA B(

C +

(5

>|

>l

6 B

+

0D& W " 3=XX74 ;

%
R <8s 7

=IXs XXs T7Xs 7 79 = & (5

=S



( 0D&
W A 3=XX74



%& N

L)(*$& 4
)

+ 3 (
78 9

.

*# E+,

>/@/

4

Vo (

+l

$!

77

36 =U4

%



=U*> " - # (%



L)OC 2

7=X
+ 7
4 + .$ PQ8 UX8c X 77:

6 8X*D -#

6 87*H > 36



H. %

H
+
8 >1 % R, -3T[4 $ - 3U8[4
cTX >]1R7=E> R7<
H
H( #R1
S -
( 4
= H
co: H( #R1 Q (
I (% ©, - 3=X[4 $ - 3VX[4
>1RV E> R79
> -+ (
. >1 % R, -37X[4 $ - 3UX[4 h
>1R79 E> R7T
cVv8 H
H( #R1 Q (
T  # >
2
o)
% % $ g
. pepE XX XT
4% $ P8P8 98U L:
4% 4 + =T <T
P 8 P18
7.7V
P8P?8 0 EH H .\
RB P8 1=X=
R $ P8 8T 89
R P8 <=<
P178 =<X9U
OST # &
23 *X 77= +
XVTT H
X X<< 1!
7 X=9 >
V*H - #




.

( =<X9U

7T*EF"

=

L)O-

8
4 +, .$PQ8

h



88 *

3'7=4

*7 M*8 B9

89*H 36

*

<



H 4+
. %)
9 A
c8X
8 +
c<X +( !
>1 % R, - XX
>1R<E> R78
H
H( #RH (
= H >
cTX $ 8
>1 % R3, - 3UX[@4, - 37X[4
>1RU E> R7<
H
H( #RH (
= — >1T *( R, - 3 W[4 , -37X[4 O
cUX 374 F 37[4
>1R7: E> R7T
H
H( #RH (
U #
% % % 5
P8P8 RX=V
% P8P8 9<==
% + P8PI8 8879:
P8 P78 = 0o E H
H
RB P8 Tt
R s ps V=V
~ ps 777
" P1?8% 87=U8
ST # &
23 X 7TV +
X UX=
*X X== !
7 =X= D(

7X*H - #




v 9 © >
BN N,wx o Qs& 6),0‘0 (909%
Qr Q’\l’ 0"\’)'
Fll :*F" # ( 87:U8
L)()1
+ 8
( UX
0 V:
4 +, $PQS8 (9X:cT<
0 9<7c=V
2 H -$
$ ( K + (
" # (
( n

6 8*D -# K+ H



6

* 7
g<* ("
8T*H H
6 8v*

L

3'7=4

3 (4

" (

| K

o

=XXU 36

%

36 R+$ H?++24

R+$ H?++24



6 8U* ( =X7= 36

oz @/ % |/ P@ 8( -
+ (9

6 9X*D -#



97 *

*7 M8 W*9

37=4 ' (

0$ H( 2% +
X

36
( (

*



@ (

4 +, $PQ8 =UTc77

6 98*H 0736 + 4
H 4 )
%
9 > -+
cTX H ( ( #( 3(
H( #R1
8 S - * %
c8: >1 % R, -39X[4, - 3<X[4
>1RV E> R7X
H
> (
= > -
C:: H
>
7 > -
c<7 >1 * R, -38X[4, - 3TX4
>1RV E> R7X
H
> (
77 # - 0




@ (
% % % 5
P8P(8 XX 8:
% P8P8 987 T.
% + P8 ==8:9
P18
7V <V
?
P 8 P?8 - ’
RB P(8 78T7 ( i
R $ P_8 9V ==
R P-8 TTT
P17?8 % =X9 V<
QST # &
23 77XX | + |
77X H (
*X=8< | F
XT=X
7=*H - # 0 ,
_l.-.l,l,llll -
IR S N R
Vv N ,Q‘ NQ (9; (0'0‘ (9/0‘ LQ\
Qo
F n 8 * F " #

0 7( =X9V<




@ -

4 +, .$ PQ8 =UUc 79
6 99*H ( 0 =36 +
H. % 4
=h >
h >0 * R, -394, - 3<X[}4
>1R7X E> 7=
H
H( #> H(
7 > -
c=V (
H
H( #> H(
78 * ( 0= -




%

%

%

XX 9<
P8P(8
% 98X 88
P 8 P-8
% =V< 9<
+, P8P18 .
P 8 P?8 X > ’
RB P(8 79 X7
R $ P-8 88 98
R P-8 <<=
P1 7?8 =V<9<
%
QST # &
23 7VXT7
X <7< >
X =99
X VW7
79 *H - # 0
Vv ™ N Q \e)
A W " Qv Vv
7 ’V\’ N\ o \9 0’\\,
N < b
O
(W)
F" 9*F" # 0 =( =V<9<




L)OL (-P@ 78 S1P % L8

+ 0 9E ( :
0 9RO9XE ( :R8=

6 9*D -# $ % 2

*7 M*8 W*9 [F: F<

6 9<* (" 3774 ' (



( # 936 9T4
- H (
( # 9 - ( #
( - # ( $
$ ( ! - (% %
| ( H
( : #36 9 V4

%% (S-P@ 28

4 + $PQ8 2((7 *=<9c8UE 2((=*=<Xc8:

6 OT*H 2(( 936 + 4

4+
P 8 +
UlL ) 3 #4
H
( H
uv? K1
H +




%% (

% % % 5
XX 8V
P 8P(8
% P8 9:8 97
P-8
% 8V<:7
+, P8P18 y .
P 8 P?8 X : >
RB  P(8 uav
R s P8 79T:
R P8 Vi=9
P1 78 8V<:7
%
QST # &
23 X UU9 ¥
X U=7 > A
X X9: 11
X UV= >
7<*H - # 2( (7
__—_'_- T . T I T I T I T l_'_—_'—\
v N 9 9 < © > >
Vv N 'Q\ p& 0(,,/ (9'0‘ (99\ LQ\
N S T &
QA
Ervo oxpn #

2((7 ( 8v<:7




%% -

% o % 5
P8P8 XX 7T
% P8 9<==
P-8
% 8TV :8
+, P8P18
P 8 P78 X ; H
RB P8 T > .
R $ P8 7V 7X
R P8 V7 VU
" P178 8TV 8
%
QST # &
23 797= + ]
X U7: > H
X X9< 1
X UTU >
7T*H - # 2( (=
—
N R I S TN, R <
v N O ,»Q 54 D\ IS
N \ o % 7
Q Y Q'\»

F* <*F" # 2((=( 8v<:7



%% 1
4 + $ P28 79U c 7<

6 9V* - 2((

+*1( : 36 R $ H?++24E0*H
( 36 + 4



= +
3H 4 H

cUX H( #R1
7 + |
c9X !
>1RV E> R7X
> * R, -,
1% (
VO # ( 2((8
L)OM +6 3
F (% ! (¢
3 K 4 ( # )
2 ( bx( * ( 5
(
& 7<
$ $ ( (
0 7398[4 2((7 ( ( 379[4
( # ( ! ((
7 ( 3:=[4 2((7 3Vi[4
% # #
2(7 2((=; -$ # (
( $ 5 ( $
K ( $ 9[
# (



217 2((= #
( #
H >

0 =% (
2((7 2((= #

1D (

#



L)-*4 , 4 +6 .$

H ( - ) ( 12
# " ( 3 7 V4 +
% - 79U c 7<B ( : UX8c:VB (
7 ( 5
( # %( " 372+1 - =XXUE >+2 ?/1
- =X7X 4 ! $  ( ( -
( ! - oo 2% # 3H;/@+ - =XXVE =X7=4
> I #
1+/?1 O+/ W 1H@;D 3=XXT4 ( (
4%0 H 2 7% . $ P-WWX8 ' $
N P-WWX D -W(W D -W WAB PQ 8 P 8
PQ 8
$%
( UXx8c:V
1@ 9<7 c=V
123 d=U7c 79
1 % 9X:cT<
d7UXc 7:E
?7@ (VLc M 1we (X -MW U EEM? U 1X|
? % (MX XE 7T=c < XX U (BXVU((
L % UUc < YX (1 (?Xc (M
M % :7¢c 8
M 23 <C =

7U*, ) (



+ "3

( :379Uc7< B4 - 788 7<8B (
$ ( (
: # ( &1D
>?1:3>+27?/1 - =X7X4
I ( $ 12 (
# (3 ( >@/(
# o (
(" 2&17?/+ 3 # ( #4
( 2(( 8 37U<8 ¢ 8V rFCK 4 !
$ ( ' 89c7FCKB (
+ ( " # 1* #  VXcUB
( - ( 5 (
( H ( ) (o
12! $ ( ( H/@+ 3=XXV4
( = - 78< TB ( ( H/@+ - 3=X7=4(
# o - oo 2 # + ( 12
( # ( $ #
>?1 .
2 9 *
=<XB =UUB
( 9 * 12 =UUc7 9B =UT c 77B
# (" ( # 9/
# ( ( ( 9 - H(
2% + ( = $
( 721D 37<Uc UB 4 ( - 3> +22/1 =XXU 4
H ! 5 37T=c <B4
( I 221D ' ( ( 9 -+
H  ( $ 221D $ #

12 $ ( ( ( 9¢(



* ) %

?21DK 12
936 :74 *
8UB # (
/ #
=XXU4 ( 3, -*&1D4 (
# 7T.c <B
$ ( UXB
( * )
?21DK 12 (
$ ( 3=<Xc
$ (3=UUc79B =UTc77B4 (
# 1 ( (
6 # #
( - ( *
| # /| -

=TT ¢ 7TB K =XU ¢ 77B E (
(R78<c7XB K7=UcVB  ( #

5 & - ( ( #
12 ( #
) ( # D
H 12

9 >?1U

=<Xc8B =<9c
(" C 9
$ 8X9 c7UB 37+1
H
( ?21D ! (
/
( !
=X # !
8B =<9c8UB4 #
$ e9XB
# 12

$ 12
( 9 #R

9! R7X:c:B K778c<BK7=:cTBE (

( (



6 9U*H 9 $ % 2

3 ( ! 4
8 0% 9<7 ¢ =VB (
9X:cT<B (  ( ! # $
(" ( 8 C(
# # 8 8:XB 3H;/@+ -
>+2 2/1 - =SXXUE>+27/1 - =X7XE=X7XEH;/@+  =X7=4
H ( g=U7 ¢ 79B =U= c 79B
( ( 8! ( 8 - H
12 # H # $
- # 6 "
' ( - + 3 8 877
c7TB 8 (R87=c7UB4 $ ! (
$ ) 12 % (
;- % ) ( (
12 ( * ( H 12 $

( (* ( # 8 >? 177 78



H # UX8c :VB ( ( 7
( - ( ( 1

#
e ( (" ( 7
( " (# [ 7<> 3 H:/@ - =XXV4E 7:>
3>+2 ?2/1 - 3=XXU4E <TXB 3>+2?/1 - =XXU4 7> 3H/@+
=X7=4
H * 3 12 7
(0 ( H/e+ 3=X7=4 1 (
$ ( ' # H
( ( 7( * # >?21 =7 =
H $ ( 6
X
6 X* $ ( 12

3B4



L1*5 % +, 4 , 4 %
5
H ( # #( 12 " (
( (% ( ! (" # %
( # ( 12 I ( :
( 1H1 R
( + 2 3B4
1H1 7U= (M~(
7 ( 7X= Uxs
= U= VY1l
80 = 9<7
8 ( T ox:
90 == =<X
90 == :<9
9 ( 8T =UT
9 ( 8T =UU
D ( 79 VX
< < M(
= 8 3( 44 12 ("
# 3 4
1800 -
1H1
1600 -
1400 -
1200
=
= 1000
)
= 800
z
600
y =8.3861x+ 11,571
100 R2=0,9925
200 -,
0 . , . | |
0 50 100 150 200 250
Altitude relativa (m)
T*F ) 123 4 ® 34 @




* $ # # )
( H 3 7U
6 U4 * $ <7B ( < " $
) <X*8XL 3>+2 ?/1 - =X7X 4 ( -
- .o 2 # ( <
H;/@+ - 3=X7=4 <= 8=B
+ ! F" T $ < : 9
#
= x ( TVSL 3
>l 4 H (" (*
# = >?17T 7U + ( I's$ (
= ' (# +
( = " ( 3# ( 4 7=>
3H;/@+ - =XXV4 UXXB 3>+27?/1 - =XXU4 * $
! I $ 9T:B 3>+27?/1 - =XXU 4
XXB 3H;/@+ - =XT7=4 (' ( # H
! # ) ( (%
# % $ (
( -$ ( #
) 12 #
(%
$ #
| | ! ( ( ( 7 <>
3 H 4 ( ( " # 1H1
0 H % / F( (



H ( =<> 3H;/@+ - =XX: =XXV4

=> 3=XXU4 (" $ ! 7> > (%
7T> 3H/@+ . =XT7=4 " $
( >+2?/1 - 3=XXU4 VTXB ( ( #
CH $1(" $  #
# (% 2 # >I
$ ) " 3Y1+Y+n - =XXU4 ! (

02? FD+/ WY 1 +Y+" 3=XXV4

H * 7 <> $
( $ (
H I ( s
$ (¢ )
( D # 6
+ (" 7<> $ ( (
$ % ( ( 1+/?1 OH W 1H@;D 3=XXT4 (
! * % #
7> $ + x>l "$ (
# ( (% - !
(5 # ' F *»> C 3 =<>43&221 - 7UU9%
I ( + 3=<> 4 + (
$ ( (C
F 3 $ 7 U*T7 > !
( % 4 314/ 7?1 0+/ W 1H@;D 3=XXT44 F(
F $ (% 7T> 31H;22&
W &D>& 7UUT4 $ $ # " # $
5 (" ( ' + 7 <>
( # o' * o
% ( 1+/?1 O+/ W1H@;D 3=XXT4 (

# 3 7<>4



& ( ( / 6 I ( (

# $ 0 0 D 3.&?H@
- =X7X4 | H -$
$ ( # # 12 7V>E
2 H "
( 12 78> ! ( ( #
% ( " $
( ! $
# ? (
78>4
2 D
# # $ # 12
u8sxB L1 $ #
! ?
+ 6 1 | (%
I # 7> 1 #
# ( #
H ( ) !
5 7<> (( ( #
# D ( ( ( H 3 d78>4 H 37V 4
1 # ! ( - ( # ((
L( $ #
( (
H ) (
7<> (( ( # 0 1 0 !
( $ # %



# -$ ( ( #
'OH S # # (
# ! $ % 3F
&221 - 37UU9%4 ! $ # (
1+/?1 O+/ W 1H@;D 3=XXT (=T:X4R => ?9$
6 $ 6 + 9%
% N
1 ( $ ( (
(% ( &221 - 37UU9%4 ( #
#1(" $ % ( #
# _ # %
(%
) (%
) (
+ 7<> ( ! $
% ( # D
6 ( L ( 1
# % 1 (
) / 6
I (
& > 5 # %
7U*7 > ( F
() $
( #
" ( # 0 ((
$ # ! $
( 12 - ( 7
( C(# * %

%



3 (% H( 4>
( ( ( ' c# - (
3H;/@+ - =XXVE >+27?/1 =XXUE >+27/1
=XXU E H;/@+ =X7=4 -$
" ( (



=7T*H ( #

4 5 %
" (
( ( -
) (
7 (
' ( # #
7R
4% )) PQ 8 P(8 PQ 8 P-8
4 ($ 4| (
$% 7U= (M=( (LVW
(% 7X= UXx8 VLM
- U= VY1 MYV
1 = 9<7 9<7
1 % T 9X: 9X:
?7@ == =<X =<X
?70@ == =<9 =<9
? % 8T =UT =UT
? % 8T =Uu =UuU
L% |79 VX VX
M < M( (W(
( # # 7374 #
3=43 ( 4
+ =7
7 7 . %
XL /
$ $
$ #
# '$ - 5
* $ ( 7 $
# " 2 7 ( XV9 $
71 XU9 # =$
1 ( n
1 ( 7
79TB ( ' ( #

#



( # &
( $
(%' $
(% +
7 (
(" ( " ( # &(
(
# ( $
(
# (
$ (
( 12
# ( (
( H * $ 3 ==4R
4% P%) )8 ' PQS8 5 ' ,PHQS
$3 7U= (M(( X 7=
( 7X= Uxs X 77
- U= VY1l X 7=
1 T oxX: X 79
? 8T =UT X =7
? 8T =Uu X =7
L 79 VX X7V
M < M( X 7X
5 23 X 78




H " $ 3 == * $

#( " # "l X 78 KB
+ ' ( 12 * $
# 3% ( >+272/1 - 3=XXU 4
( " ol "$
! # 1 XT78KB
H ( - $ (
# ' $ ( >+272/1 - 3=XXU 4 (
- + 3 ?7??74 "$ - o X =U KB
+ - >+27/1 - 3=XXU 4 !
( >+272/1 - 3=XXU 4
H ( - 2 # * %
I # ' -$ H//@+ 3=XXV4 ( ( 9Q
X=8KB ( :*X:=KBE H;/@+ 3=XX:4 ( 8*7X KB
( 9*XTKB
+ ( " ( $ *
$ I #
( o= 7 1H1L + ' <
* '$ (% # ( *
(0 # ( " (
<7B ( :7c8B >+2 ?/1 - 3=XXU 4 (
# ( X 7=KB
* ! # 8 ! 1
# $ 12 ( 9 # $
$ ( ( ( # 1
( $ # &$ - #
# ( 8
+ $ ( ' # ( 1H1 $ !
! +$ ! X 78 KB

( >+272/1 - 3=XXU4 3X7 X= K 4



% & o " (%'

! X X8 Tx XX = 7 ( 022 FD+/ W Y 1 +Y+"
3=XXV4 ( ' # $°% (
( 7>
& ' # % (( ! (%'
(( ( H/@+ - =XX: =XXVA4 ( ' # - 2%#
3XXT X 7XKB4 $ (
% # ( (
LM =+ F < A
#& 4 %0
H ) 12 ( ! (
( $ % # (
( #
( ()
H # %
( ( (# - #
# (( -
$ # (% ( #
/ " $ % 2
3F27>+D ? - 7JUUUE F27>+D? W 2&17?/+ =XXE2&1?/+ =XX9E
H;2+ W F2?>+D ? =XXU E2&17/+ - =XX: =XXU =X7X4
( # % $ %
o () ( # 3>+27?/1
- =X7X &&1 20 L - =X7X4
$ % 2 ) 8XXB
$ % $

* O ( ( L ( )



$ % 2
(
S ( =8
$ "A &
9*8XXB 3&1D K 124 3+ 4
:QUXB 3&1DK 124 >l 3
<* | ( 3>
$ 4
2 9* ?
9*q=VX 78<B 3?21D4 3+ !
2 4
N 9* 7=TntKk*=<B 3 D4
77U ntK*8=B 3 D4 3+ I > 3
3F 4*=97 n8XK*==B
3124
8=<9c789B 31! 4 ? 3+ 4
97T T n8T 8K*=T :B 31!
4
=8*1 $ % (# 0' 3+ ( >&7277?
- =XXXE >+2 ?/ - =X7XE&&1 20 L - =X7XE @&66>+// - =X784
H " $ * $ 9
() ( 0’
! [1] 1
3>?21@2+ - =XXTE 02? FD+/ =XX<4 #
$ % %( ( % 9
3F2?7>+D ? - 7JUUUE F2?7>+D ? W 2&17?/+ =XXT7E 2&17?/+ =XX94
H " 3 L 1$ (#
% # ( > 21 T*U /
$ # 97TB ! # (
F 3 /4 ( 1 5 3@&66>+/ - =X784
$ # ( $ %
! # ( * $ # "
" >?7177




# $
# #
( 12 9<X O9XB
( F
! 9
# o ( - #
# "H =% #
(
1 ( $ (#
( (" >?1 7=
$ (
2 + %4 & (#
>?18<3 7=>436 :74

(

302? FD+/

-$
%(

XX<4

%(
7 8

D> 3

V H ( #



$

5

*$
VXXB (
# ( $

$

#9$ (

=7K

()

(

(

7TXB $

(

%(

$ %

97TB F

U

(
#

("

# (

(
(%

(0~

(

(

3+ (

%

#

(

(!

%

02? FD+/

- =XX<4

7=> 3>718<4
$ % D >
VXXB

u (%

% R



(%

3-

# (

%(






- =X7X4

%& N’
M)( +6 %
& $ ( ) 1 (
# ( $ %
# ' )
- ( 7 (
o # ( (" # % =$ #
I ( # 1( H
1 $ ' R T
$ ( # 36 =U4
+ L) D :
H( - (! %
(" =9
+ | (34 2 (- 6 #
3( 4 ' >?1
1H1 =7X h7 <> 3
4 7X= d XW1Q =8 =
= U= h TV8B 7U
8 =QT= d =U7 * PM(Q U 78
9 8T d 7<U * p 8X9B T*V
: 79 ZYW p UUB :
< T dh<7 *p:7B 8
=9 *, ( % 0"
>?13 12Eh* ' ( 432817+ HE>+272/1




( (
# ( 12 7 ( # #( 12
( (
( 3 !
4 +( * § # (
& $ (
9 (%' ( # (
- ( ) $ (!
(% ! (
= 7 # & #
( ( ! #
+ ( ( (
( 9( ) $ $
% ! #(
12 $ ( (
oo
¢ # (
2 # H
> ( $ "3 F o *? 4 (
# 7XXB - 9 XB
( # # 3
(% H | (% ( $ #
( 7" ! $ 2>
/ % # (
( (% # ( (
( ( * >l
/ $ 0
( )
7> # o# ( -3

>+ I ( =8



+(
#
- (
(% (
6 —*

% 36

12 L +(

# (

# *
(
=4
1+/?1

#

%
0+/W1H@;D =XXT4



/

>21 77 (
%(

+

#

$

(%

£ (%



(

%

$ (

(%

12

12

%

*$

%



8%, % (( (
21 +( 14/?1 0+/ W 1H@;D
3=XXT4E1?D.+ 3=XXU4 1 H <=7



M-x < @ v

+D>?+/ 2Z 1 W + 2 > 3=XXV4 & (
& | * + 3 4R+F H( 7
0O *2 - 20 * W2 0 0 #
? % @ % " " A
@ ! BCDB(( UQ=<4 & R
+
+/F D;HH? 3=XX84 + R H # F $ ? |
> W> > *F % 1 F; !
) 1 G -H % 1
% 3((8:*V94 D R?F1+2
o+@+?/ I*I 6+DFu21 H D+;2+/ > .&?H@ &D& | *>
+/ &7/ W ;662 +; + 3=XXT4 12 C 1 2
C / 6 I :
# , F (( 8:<*8<=
0/?7& F 1SIH@ Z*>&™+ N W 1& / + 3=XX84 1 C *
( 2 H L % L #

BEC(( 7XT*78=

0/27& F 1& v+ + 1SH@ Z*>&+ " >+H@+ & > 1 W 122
F&/IZSDZ + 3=XX8 4 2 3H 1( 4
@ I 6 ((
7T8T*7T:<
0?H@& / 6 3=XX<4 % 1 N 4 - D R ) TX

OD& 1 W A L 3=XX74 F2+?1+R -
(B C $
%& %$ FD (( 7=8T*7=9V

02:?2D @ W Z0MZYIL? F 37U9=4 H fil
I $ ( ! ,

D ( (° : f

25 2 # 4 % FJ



02;?D @ W Z0"1ZY1L? F 37U94 H g!

b ( (° ( % f
g 25 2
# 4 % F
02? FD+/ 3=XXX4 2 C *A (R

( C ( L,
6 B, (( 7=U8*78X8

02? FD+/ 2 WY 1+Y+" 2 3=XXV4 H C
R A A % C( # , K L9 ((
=V:*87:
02? FD+/ 2 +/ &7/ D?>&/ ?/*D&Z&; |/ 1+/?1 O+/ |
? Y14+Y+N 2 WY@? > | 3=XX<4 (
( C R ?FH 99U L $
| , FB .E9 (( 98T*9::
02? FD+/ >+ A W0+ 1 > 3=XX94 2 $ R
( : C C Q
L $1 , B: .F9 (( =X8*=7V
H+02+D | > 3=X774 % % % A ) 4 % -
D R?1
H+D1 2/ . W @&>+1 D 3=XX4 ; * ((
I 6 CE (( 7:*7T:
H+/? > 3=XX74 Y ? F Ch 2*' 2 (
OA + CcC + 1 A
% (( 7X8*77=
H+24+D@& | > >?wl H >H@+& 1 1+>+?& | H&1+ + W
D?10&+ . 3=X774 2 O *23 % 2 3

% $G ! R D/ F



H@+>021 | 3=XX84 DB + 2 1 h ? & 6

( 1 & 1 CH "0 & F:
(( <<*TT
HD+2L 37UT84 + CR M"IH"N O&P™ (( <*
7N
H&2?2 1 62H@/ > W 1,L+>& & 1 3=X7X4 > + (
& D & 6 1 6 > 0
D' #+)+M+ " JE (( <T*T9

H2&10" O WY@? D L O 3=XX<4 L B(

A A BR=8<A Y ( 2 [/ 2?2 IA
Z # , KF (( 7<Q8V
H:/@+ W >+2 ?/1 + 3=XXX4 # R {
' $ " " .o 2#3 | 0
0' 4 G % .HM&9B: (( 7T7*7V=
H&22+D 6 2/+ Z ? 37UUV4 (% H " H 5 *
0s$ ~* C 2 0- 2 + H-WD & B
? E 3(( :U*7994 RH ( 2 # @ %
+ 2
H;/@+ +D>?+ [ + +020  >+27/1 + + >22+N + 1
oD+2 |* 28H@+ D 3=X7=4 2 (
+ ( 3DA
2 4 # , BDE!'BDD (( TV*UX
H:/@+ >+27?/1 + + +.+;, 1 W62?7/ 6 3=XX:4
H - 2% #i
3+ ? 4 # , D: (( =T7*=UV
H:/@+ >+27?2/1 + + @&, 1 >;22+" + W 2+ &1& D 3=XXV4
A 2% # 3 4

( # , BQF (( 98*:9



Hi2+ 1 W F2?>+D? 1 3=XXU4 $
C ( R "( 2
? 1 H2+ W1 F2?2>+D? 3 4
I = % $ OPR % H" &
5 FQQD9  3(( 9U*:<4 0+2
H;2+ 1 W 2&1?/+ 3=X784 ? ( # ?
6 % "' BK (( V=*V<

@/2 + L2+H@ & 2;112 6 +Lj+2 / L >+ @ + L;07L

Y W 1H@DbH@ 2 H 3=X774 H (
DA 2 C F c 1
# D (( 878*8=:
D ? 2& 3=X784 @ - & > =X78 |
Y+KF2?*F R

(RKKAAA (K '((h( o
W? 09XXW o W(  07UVI7TX:

W Ao W 0oT8

.+ 1 37UU4 # 0% - D R I)1'H D
241 | + 3=XXX4 )" A - & D> =X7=
F + R
(RKKAS (Ke KF&D+>0KF+8 KF+881 6 K16
241 > ? 2xH?& > ? 62+4/H&  H2+ 1 F27>+D? 1
&&1 20 L D W 2&1?2/+ 3=XXU4 D 6
( 1$ R2 * > . C
2> W>? 3 4 'S % $ OP
H'  3(( 7X8*7784 & R 0+2
1H; 2& 2 0 W&D>& 6 37UUT4 2 ( ! k
@( > 3> H 4 #+# FB (( 87*89

62+ 1 > 37UUU4 /I - 0 R;



62272+ + > 3=XXX4 % #1/ % @ % % %

% @ % % % A % % %
P 23 - + R ; +
( F y'  #( z
622 72+ H 3=XXU4 23 + % $ 25
M 23 + M - *. 2 R
? ! Q; ko> +

> y ' #( z

67F;?2 & 1 3=X774 +" D % +( # A( y' #
( Z
F?00+2 D WDY?/ | 3=XXU4 2 D
H- , (( 97
F&>1 @ 3=X7X4 % % 23 ' !
) % 1 4 -
H&?>02+R ; H >
F&11 | H 3=XXT4 H / R & A ? 1 +
., % $I , 3(( 9XU*9774
F&11 | H W @?DD?1 6 > 3=XX74 R
C (( o 6 FQ (( 79T:*7:<X
F2+/F 2 3=XXT4 H&1>&F /?H/:HD? + ?/FRD (
?1+ , % $I , 3(( 99:*9:=4
F2?2>+D? 1 W 2&17?/+ 3=XX74 & >| + 2
3 H 4R 2 ?2 & DH-+2
34 ? BB! Il 0 % 3 3(( VU*77<4 R

H?@+2*H ( ? # @ % + 2



F2?2>+D? 1 2&17/+ H2;Z + 2 W &&1 20 L D 37UUU4 + *

( MD N
+ 2 3H 42 + 2 H2Z 1 >?DD?L/ W D
&1 20L3 4 ? EI) + !
% A % $ )
% $ 3(( =87*=984 RH?@+2*H  (

? # Y@ % + 2

F2&1>+/ D 1@+2& F F&D >+/*;>+/ 1>?L & W
1>?D+/1L~ ; 3=X774 1 C ( ( +
8* $ L $) DQ (( 8UVQ9X<
F2b/ 2 3=XXT4 1( 2 ? 1+ , % $
I , 3(( 7:X*x7:7:4
F;2?/ H 3=XX=4 0 ?1*H > B BC# % ' A
% 1 3(( 7XVX*7TXV94 R + (
g! I $ (!
F;?2+ > > 3=X774 I"$ 23 % - & C>
=X78 2 ? ? R. + / !
6-R (RKK K * ** = K
IFD?1@ @ 2? +F 3=XXT4 # A H % %
%- @
@&66>+// D ?L + Y Y+?2/2 L WZ?D@{& | 3=X784 /A *
( C +
B c 3 [/ 4 FK: (( 7=V
*TV=

@&16?D 2 H@+>021 1 H >+HLD?/ > F O 2Y2 W1+2

3=XXX4 ?/ 22 ?2IF 1H&/ +2" H&/ O J1? 1]R + 2 &D 6&2
O 27> /+D +2H@+ &D&F" & FB (( =u*s:
@&16?D 2 W H@+>021 | 3=XX84 6B > 6

( R H C & F ((:T*



@&16?D 2 W H@+>021 | H 3=XX9%4 Q $

% , ; C 1 (
?2MEH@1 1 W L&02 6 3=XXT4 H / R (
F c?1+ , % $I , 3(( 98<*
99:4
6DD + | 3=XXT4 +?/[F H@/?;1 ? 1 + , % %
I , 3(( 9:8*9:U4
L+21 2 @ W Y+DD?/F+ | 3=XXU4 ?21D L* ( R>
( A (
% " (( :U9Q:uUU
D+D  3=XXT4 H&1>&F/?H /}HD? +?/FR H 2 c?
> ? 1+ , % $1 , 3(( 97U*98<4
D+;2 |* 3=XXU4 > ( C & 2 3D 6 4R
LtHM & +
IH MN "M F: (( =U9Q87X
D?+/ & 0 3=XXT4 &( C*1 D ?21+ , %
$1 , 3(( 79U7*7:X:4
D?+/ & 0 3=XXT 4 ?1+ , % $I :
3(( 79vX*79U74
D?1?HL? D W 2+7>& > 3=XX:4 + * B T
C V& &+ M+# )N FQ
>+ A 37UUT4 ;( * C
L+HM &+ IH M N "M BF (( :8UQ:9:
>+2 ?/1 + + 37UUU4 *23 $ 4 $ % % @
% @ ! Il 0 9 I R; I

y' #( z



>+2?/1 + + 3=XX74 & > *D ( 374
*Y $ F % %
I : (( 7:*=T

>+27?/1 + W H;/@+ 3=XXU4

(5 ( # #( (#
>+27?/1 + + H;/@+ @& 1 W >22+" + WO D+ 2 |
3=XXU4 F ( C ( 2
3F #*H 4 ( ¢C
I B:; (( T:*U7
>+22/1 + + H/@+ 2817?/+ &&1 20 L D H2+ 1
F2?>+D ? 1 >+ &1 | 3=X7X4 F C (*
/ 0% *1 H 3DA 2
4 % $ # BFB (( 7=Vv*79X
>+27?/1 + > H;/@+ O"D+2 |I* @& 1 >22+" + 1
?/?1 W1&L1 > 3=X7X4 L* ( ?21D
$ DA 2 3 A
? 4 | JH , E (( 7T<*7VvX
>+2?/1 + H;/@+ >+&1 | WF;?2&>+2 / 3=XXU4 , #
# F # H
% 25 % 23
% # $4 P" (( v8*V<
>22? 1 | 3=XXT4 1% ? 1 + , % 3

|, 3(( <U9*TX94 D1.?2

>22?1 | ?2IH/ L 2 WY&@D 37UU 94 D (
CR + ( L+H M & +
#+)N" &  )P+& (( 79X87*79X:X
>?21@2+ 1 Y@? > 0+>&/ + 02? FD+/ D?>&/ ?/*
D&Z&; [ 1+/ 7?1 0+ | Y@? 3=XXT 4 6 (
C C | 6 FD (( =UU<Q

8X7<



>&2 /& 6+DFu21 H 12 Z*F&IZSD Z + .+ D >
&?2H@ 0/? &H+D.& + +214+F+ | D 3=X7=4 12
C ( + % C3+( 1( 4R
H ( CA +( F I , H# :
BQ(( 97Vv*9=8

>&77? 37UUV4 - F I # ? H -
& BW 2 3 4 | 0 L %
9 3. 2 (( 8T*V4 R H?@+2 * H (

? # @ % + 2

>8&7Z77 +Z. & > lil1 W 2+ &1& D 3=XXX4 >
( 2+ 2 cC@
& ( I, E: (( :UQ8T7
>&Z2727? 2+&1& D H2;Z + &&1 20L D W 27?1 2 37UUU4 > ( *
(Cc , C ( R
| # C 32 4 ? + H-1>B D
& B W H ) + !
% A % $ )
% $ T+ 3. . (( <894 R
H? @+2*H ( ? # @ % + 2
>2& 1 0 WOD1@+Y 2 L 3=X774 + ( C
( (
I : CE (( 8vV:Q8U9
&&1 20 L D F272>+D? 1 2&17/+ H;2+ 1 H;/@+ W
>+2 ?/1 + 3=X7X4 A
? R ( ( FFJ!

FF: (( 8UU*OXT

+?21 | HJ/@+ W DF&2/@+ 3=X7X4 D H %
21>/ 2+HD>. 6 /| W> 2
G #4 A " 23 3. ? (( 8<*8T<4



+?1 | H,/@+ 2?72+ D F&?/@+ ?+

F&/ZSD Z* DF+ & | 3=X7=4

" : - * %
1(
[+ &1 27?1 2 37UUV4 H
6 : #
& BB W2 2 Il O
9 3(( =7*8:4 &>+2R H
@ % + 2

2 72+ Wo/ ? > >3 (4 +
(
I " (( 7*79

>/ D/D W+Z. & > 37UUX4

2k R & ' ( 2 1 30 '*+
# $ $: (( 77U*7=U
2+ &1& D 37UU4 + C
D (( T*TT

2+&1& D W H+2 &l1& | D 37UuUv4 /
9 3. T949D RH

2+ &1& D W 1+/ &/l1+ > 37UU4
? ? 2 B W L
+ $ 3(T™=4 D R;

4

C

2L+ 1 D +21& 2 1 W6?LD 2 H 37UU

6 2
(( :uQT8

2?0 ?72& & 37U984 / ) %
2% # 25 %
#4 % %% % G % JF

%

1 2 >&2+

% M

I "%

D

$R
%

?2 + H -

% 23

(R

T4 H

%

(7%=

& BEF

D



2?07?2& & W D+; /1+H@ @ 37UU74 # $ % 3. ?7?*&

2 H 4D R ) I# 1" H D
2?207?2& & WD+; /1+H@ @ 37UU74 # $ % 3=a . ?*+
# F % 4D R I1#1" H D
2&021 2 F 37UUT4 D ? + CR6 &
&( % U EVD OOP™ (( VTu*vU=
2817+ 3=XX94 " I % P % . !
9 % -6 R
6 y' #( z
2&817?/+ 3=X774 & 6 [+ 2 +( # A (
y ' #( z
2817?/+ H2+ 1 F22>+D? 1 F&1 1 W && 1 20L D 3=X7X4
> Qi &* 1 2
3> 0O H 4 7 - 0+2 ;?1
28&817/+ F&>1 @ H+22&/ & | &&1 20 L D H2+ 1 W
F&>1 | 3=XXU4 +" % (%
$ % 2 + H # ( ( # =
$ % ? & % % P" 3%I1 0 ™ 3((
=7*=7V4 6
2817+ &&1 20L D I+?> + WH;2+ 1 3 =XX:4 +$
A cC ( 3+ 2 * 4 ?
1 F-" W> 3 4 # 1 , 4
", % - 3(( =T8*=V=4 1 R+ >+
2&172/+  &?MH@ 0+@+7?/ |*I H2?71&.{& | W6+DFu2l1 H
31 #4 12
CDA 2
1+/?21 0+ 1 ?2 W 1IH@,D D 3=XXT4 6 A B ?
R A B I , 6 FD ((

=T8V*=T:T



1H@+62 | | WD?68& /| 3=XXT4 H / R> 21
+ . % S, 3(( 97=*97U4
IH@DD>+// F 02 /L W2+ L ; 3=XXV4 1( 2
3124 ., C * %# 6 |
L EC (( 7:X*7TTV
1H@2. W 02?FD+  3=XX=4 H F
> $ (C
M %L $# V# 6KB.J:9 (( 8T
8T8
17D+ Z+Z& 0+2+IP  0+/+ | D+2?& | W 28&1+1 + 3=XXU4
H " H 21 = 4+
1L20/2 + 2 3=X774 H (12 % D
(( TOU*T:8
12/ 1L 3=XX74 +2 A 1 6 2
F C? F . @ CW2 6
% , 3( 8T *:74 /AABR2A + K
(
1&L1 > H/@+ W >+2 2/1 + + 3=X7=4 $ C
D H - $ # ,BDESBDD  (( 7*<
1,F?& L 3=XX74 # % 1 0 %2 % W
X Y9- 1 R gH # + F D
072 | 3=XXX4 G ( 6 1 $
(( 8TU *8V<
@&>1& Y F 3=XXT4 *1 2 1 + % $
1, 3(( 8XUU*8XX94
&221 H&O& 2 H&2 1 + F @&"&1 > W + D&/1& F 37UU94
(% B" H &

3 > 4 #+# BE (( UX*US



YA>4+[ 2 > 3=XXT4 LK+ + +K+ ?1 + , % $
| , 3(( 7878*787T4

4+ 2 IH@2?L  +11>8&2 F 28&8D{& | W 1./1& + H
3=XXT4 Q ( @ DA
C 3H 4 ( , C C
| 6 FD (( =USTQ=U:T
+/ 12?2/ Y 3 4 &HP"& IHM  "# )N- &  =U
1 =X78 ( W F C R
(RKKAAA ( C K K *$ * (C

21 F* L+11 H W .+/ /02F@ | 3=XXV4 D
@ ( (C DA . C 3 4R
cC ( C (T T
6 FC (( 7<V=*7TXU

&?H@ o+@+?/ 1 +/&? 3 4 D
+( # A( vy' #/( z

L?2H@ Oo+@+?/ I | 6+DFu21 H D+2/ > &D& | >
12721 1 H@+;11l H 3=XX94 12 $ -
) C (( C 6

| BE  (( 78:*797

&?H@ 1271 | ?11&0 @ 6+DFu21 H 0+@+?/ |*
F+F &I 2 I*> 3=X7X4 12 C (
> D 0 3 2 H 6 4
| L # E (( 8V7*8V9
Y+HF Z 3=X7X4 |Y 21+2H@1 2/ 2&1?& + 6D:. 24D
26H111 ? ; 1 BB |, % !
% % H$ - 1> 3C4
Y1+Y+A 2 022FD+ 2 121@+ 2 W >72 3=XXU4 6
$ ( D
H-R+C 2FH 7V %

DK (( =8TQ=:8



Y?/ D
#

+ 3=X7X4 6
+)+M+ " JC

& D
(sl

Z+/ 2 + W @?DF 21 + 3=X784

Z0MZY1L? F 37U:84 H

(

(7272 —ux

DB fCCC 2

6 87*+1

((

F

%
1 F

&1D *&1D ?21D

(( T7U*TS8

TR:X XXX/
%



