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CARACTERIZAÇÃO TEMPORAL DA PRECIPITAÇÃO PLUVIAL DO MUNICÍPIO DE 
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Temporary characterization of the rainfall in Porto Velho/RO in the period of 1945 to 2003
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ABSTRACT:  Actually, we have studied some procedures of the local rain in Porto Velho, Rondônia, With regard to 
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occurrences on all events, in general. The main characteristics of the rainfall condition here are sue 
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October are taken as transition months in the period. The tendency of pluvial precipitation in Porto Velho 
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analysis of the distribution of the quarterly variability of the historical series of rain water, there was 

no quarterly tendency on the increase or decrease of medium values as there is a percentage of mea-
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quarters of rain water out of the variability of the dispersion measure has kept up with the phenomena 

El Niño and La Niña. 
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INTRODUÇÃO

K'$T*+%!'"1#B&*!1hO#"!'%&T'%#D$,T&T'D&,#gD$#T'
%!'*$BC!'&*B!TUb,#"!'b'%$'$d*,$B&'#BC!,*23"#&.'*$3%!'
$B'D#T*&'!'#BC&"*!'&B0#$3*&1'`+$'&'&3!B&1#&'%$TT$T'
"!BC!3$3*$T'C,!D!"&'3!'"1#B&',$O#!3&1=']3g1#T$T'%!T'
"!BC!,*&B$3*!T'%&T'Tb,#$T'"1#Bg*#"&T'%$'&1O+3T.'!+'
&*b'B$TB!'%$'*!%!T'$TT$T'$1$B$3*!T.'D#T&3%!'%$T*&"&,'
C!TTED$#T'C$,#!%#"#%&%$T'$d#T*$3*$T.'TA!'U+3%&B$3*&#T'
C&,&'!'C1&3$^&B$3*!'%$'#3cB$,&T'&*#D#%&%$T'H#%,!1h;
O#"&T.'$B'$TC$"#&1'&T'%$'%,$3&O$B'%$'gO+&T'C1+D#&#T.'
&O,E"!1&T.'$"!3jB#"&T.'T!"#&#T.'%$'3ED$1'%$',$T$,D&;
*h,#!T'%$'0&,,&O$B'%$'H#%,!$1b*,#"&T'$'%$3*,$'!+*,&T=

]'D&,#gD$1'C,$"#C#*&@A!'b' #BC!,*&3*$'3&'"&;
,&"*$,#-&@A!'%!'"1#B&'$'&TT#B.'#3*$,U$,$'$B'*!%!T'!T'
T$OB$3*!T'%&T'&*#D#%&%$T'$"!3jB#"&T'$'3&',$1&@A!'%!'
$"!TT#T*$B&'&*,&DbT'%!'"#"1!'H#%,!1hO#"!.'C!#T'&'gO+&'
$3"!3*,&;T$'$B'*!%!T'!T'$T*gO#!T'!+'U&T$T'3!'T#T*$;
B&'T+C$,UE"#$;&*B!TU$,&.'`+$' *$B'T+&'D&,#&0#1#%&%$'
temporal e espacial relacionamento com elementos 

$'U&*!,$T'"1#Bg*#"!'1!"&1.',$O#!3&1'$'O1!0&1'$.'"!3T$;
`+$3*$B$3*$'*!,3&',$1$D&3*$'T$+'$T*+%!'"!B!'B!T*,&'
!T'*,&0&1H!T'%$']N/R]J'4>::M6.'ZVnVJJ]'4<99L6'
$'S]JV)NK'4<99>6='

]T'"!3%#@a$T'"1#Bg*#"&T'%!'VT*&%!'%$'J!3%j;
3#&.'C&,*#"+1&,B$3*$'%!'S+3#"EC#!'%$'F!,*!'G$1H!.'TA!'
"&,&"*$,#-&%&T'C,#3"#C&1B$3*$'C!,'"H+D&T'&0+3%&3*$T='
W&#T'"!3%#@a$T'T$'#3*$3T#P"&B'3!T'c1*#B!T'$'C,#B$#,!T'
B$T$T'%!'&3!.'!3%$'!'U&*!,'%$'"!B!'!"!,,$B'oT'C,$"#;

C#*&@a$T'&3+&#T'%$'D&1!,$T'$d*,$B!T'TA!'U+3%&B$3*&#T'
C&,&'!'%#B$3T#!3&B$3*!'%$'`+&1`+$,'*#C!'%$'C,!^$*!'
`+$' "!3T#%$,$B' &' C,$"#C#*&@A!' C1+D#!Bb*,#"&' "!B'
+B&T'%&T'D&,#gD$#T'%$'%#B$3T#!3&B$3*!'%!'C,!^$*!='
VT*$'&,*#O!'&C,$T$3*&'+B'%#&O3hT*#"!'%!'"!BC!,*&;
B$3*!'%&T'D&,#&0#1#%&%$T'%&'C,$"#C#*&@A!'C1+D#!Bb;
*,#"&'#3*$,&3+&1'!0T$,D&%&T'oT'U,$`+_3"#&T'!"!,,#%&T'
%$3*,!'%$'+B'#3*$,D&1!'%$'"1&TT$'$T*&0$1$"#%!'$B'+B&'
Tb,#$'H#T*h,#"&'%$'M:'&3!T'3!'C$,E!%!'%$'>:LM'&'<995=''

\$3*,$'&T'*b"3#"&T'$T*&*ET*#"&T'C&,&'&3g1#T$'$'
#3*$,C,$*&@A!'%$'%&%!T'"1#Bg*#"!T'$3"!3*,&;T$'&'O$!$T;
*&*ET*#"&.'̀ +$'*$B'"!B!'"&,&"*$,ET*#"&'C,#3"#C&1'&3&1#T&,'
&'%#T*,#0+#@A!'*$BC!,&1'%&'C,$"#C#*&@A!'C1+D#!Bb*,#"&'
&3+&1'C!,'B$#!'%$'%#T*,#0+#@A!'%$'U,$`+_3"#&'"!B+B'
$',$1&*#D&'T#BC1$T'$'&"+B+1&%&.'B$%#%&T'%$'*$3%_3"#&'
$'B$%#%&T'%$'%#TC$,TA!='

]'"&,_3"#&'%$'$T*+%!T'%&'D&,#&0#1#%&%$'$TC&@!;
*$BC!,&1'%&'C,$"#C#*&@A!'C1+D#!Bb*,#"&'%!'B+3#"EC#!'
%$'F!,*!'G$1H!'!"!,,$'%$D#%!'&'U&1*&'%$'+B&',$%$'%$'
$T*&@A!'"1#B&*!1hO#"&'%$' T+C$,UE"#$.'`+$' T$' $T*$3%&'
C$1!T' 5L=9e<.9' pBq' %$' g,$&' %!'B+3#"EC#!' 4RZNV'
<9956.'T$3%!'!'B$TB!'"!0$,*!'C!,'&C$3&T'+B&'$T*&@A!'
!P"#&1'%$'T+C$,UE"#$',$O#T*,&%&'3!'R3T*#*+*!')&"#!3&1'
%$'S$*$!,!1!O#&';'R)SVW='K+*,!'U&*!'b'&'"+,*&'Tb,#$'
%$',$O#T*,!T'%$'%&%!T'%!T'$1$B$3*!T'"1#Bg*#"!T'*$3%!'
T$+'#3E"#!'$B'>:LM.'&*b'!T'%#&T'&*+&#T.'T$3%!'`+$'!'
#%$&1'C&,&'*,&0&1H!T'B&#T'"!3T#T*$3*$T'3&'D$,#P"&@A!'
%$'*$3%_3"#&T'"E"1#"&T'T$,#&B'Tb,#$T'$TC&@!'*$BC!,&1'
%$'B&#T'%$'>99'&3!T='
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METODOLOGIA E PROCEDIMENTOS

F&,&' !' %$T$3D!1D#B$3*!' %$T*&' C$T`+#T&' U!#'
+*#1#-&%!'%&%!'%$'C,$"#C#*&@A!'&3+&1'%!'C$,E!%!'%$'
>:LM'&'<995'%&'$T*&@A!'"1#B&*!1hO#"&'%$'T+C$,UE"#$'%$'
3cB$,!'e<e<M.'&':M.99'B'$B',$1&@A!'&!'3ED$1'%!'B&,'
"!B'"!!,%$3&%&T'%$'9e.<8r' '$'85.9Mr's.'U!,3$"#%!'
C$1!' R3T*#*+*!')&"#!3&1'%$'S$*$!,!1!O#&'Y' R)SVW.'
C&,&'&'&3g1#T$'$T*&*ET*#"&'%&'Tb,#$'%$'%&%!T'%$'C,$"#C#;
*&@A!'C1+D#!Bb*,#"&=

Materiais

\!T'*!*&#T'%$'M:'&3!T'%!T'%&%!T'%$'C,$"#C#;
*&@A!.'U!#'U$#*!'!'*,&*&B$3*!'$T*&*ET*#"!'%&T'B$%#%&T'
%$'%#TC$,TA!'4G&,#23"#&.'%$TD#!'C&%,A!'$'"!$P"#$3*$'
%$'D&,#&@A!6.'B$%#%&T'%$'*$3%_3"#&T'$'%#T*,#0+#@A!'%$'
U,$`+_3"#&T.'3&'D$,#P"&@A!'%&T'*$3%_3"#&T'"1#Bg*#"&T'
"!BC&,&,&B;T$'"!B'&'3!,B&1'"1#B&*!1hO#"&'%!'C$,E;
!%!'LMI95'"!B'&T'3!,B&#T'"1#B&*!1hO#"&T'C!,'%b"&%&T'
4M9.'89.'f9.e9'$':96'3&'D$,#P"&@A!'%!'"!BC!,*&B$3*!'
%$'D&,#&@A!'%&'C,$"#C#*&@A!'%$3*,!'%&'Tb,#$'H#T*h,#"&='
   

Métodos
KT' %&%!T' U!,&B' &O,+C&%!T' +*#1#-&3%!;T$' &'

%#T*,#0+#@A!'%$'U,$`+_3"#&'$'!0$%$"$3%!'o'T$`+_3"#&'
",!3!1hO#"&'B$3T&1'4T!B&'%!T'D&1!,$T'%#g,#!T6'$'&3+;
&1'4T!B&*h,#!'%!T'*!*&#T'B$3T&#T6='VB'T$O+#%&.'%$*$,;
B#3&,&B;T$'&T'B$%#%&T'%$'*$3%_3"#&'"$3*,&17'Bb%#&'
&,#*Bb*#"&.'B$%#&3&.'%$'%#TC$,TA!.'&BC1#*+%$'$'%$TD#!'
C&%,A!'4T6=']T'Bb%#&T'&,#*Bb*#"&T'B$3T&#T'$'&3+&#T'4
x 6'$.'!T',$TC$"*#D!T'%$TD#!T'C&%,a$T.'U!,&B'"&1"+1&;

%!T'+*#1#-&3%!;T$'&T'$dC,$TTa$T'&0&#d!'$'&'B$%#&3&.'
C&,&'%&%!T'&O,+C&%!T.'+T&3%!;T$'&T'U,$`+_3"#&T'&"+;
B+1&%&T=

T$3%!7'xi t'*!*&1'B$3T&1'!+'&3+&1'%$'"H+D&'4BB6'$
#t'3cB$,!'%$'!0T$,D&@a$T'4>.<.===)6=

F&,&'$U$*#D&@A!'%&T'&3g1#T$T.'!,%$3&,&B;T$'!T'
%&%!T'&3+&#T'%$'"H+D&T'$B'!,%$B'",$T"$3*$.'T$3%!'
&T'C,!0&0#1#%&%$T'$BCE,#"&T'%$*$,B#3&%&T'B$%#&3*$'
&'$`+&@A!7

 $3%!7'F,'t'&'C,!0&0#1#%&%$'%$'!"!,,_3"#&'%&'"H+D&.'
$B'iu
)'t'3cB$,!'%$'!,%$B'%!T'%&%!T'&O,+C&%!Tu
3't'3cB$,!'*!*&1'%$'&3!T'%&'Tb,#$=

 !"#"$%&"!&"#%'!(%)*

S$%#&%&T'%$'%#TC$,TA!',$C,$T$3*&B'o'%#TC$,;
TA!'!+'&'D&,#&0#1#%&%$'%!T'%&%!T'$B'*!,3!'%!'D&1!,'
"$3*,&1.'&'Bb%#&'B&#T'&'&BC1#*+%$'`+$'b'&'%#U$,$3@&'
$3*,$'!T'D&1!,$T'$d*,$B!T='VB'3!TT!'$T*+%!'#,$B!T'
+*#1#-&,'&T'B$%#%&T'%$'%#TC$,TA!'C&,&'&'+*#1#-&@A!'%&'
D&,#&0#1#%&%$' &3+&1' %&' C,$"#C#*&@A!' &3+&1' !' %$TD#!'
C&%,A!.'&'D&,#23"#&'$'"!$P"#$3*$'%$'D&,#23"#&=

KT' %$TD#!T' %$' C,$"#C#*&@A!' U!,&B' !0*#%!T'
%&'T+0*,&@A!'%&'Bb%#&'%!'"#3`+$3*&'$'3!D$'&3!T'%$'
C,$"#C#*&@A!'C$1&'C,$"#C#*&@A!'&3+&1'%&'Tb,#$'*$BC!,&1'
`+$'U!#'%$'>:LM'&'<995'&3!'&'&3!.'O$,&3%!'%$TD#!T'
C!T#*#D!T'$'%$TD#!T'3$O&*#D!T='\&%!'C&1&'$`+&@A!u

 !"#!$#%#!&.'!3%$7'DP t'%$TD#!'%$'C,$"#;
C#*&@A!u'PA = precipitação anual e PM = precipitação 

Bb%#&='VB'C1&3#1H&'3!'Vd"$1=
]'U&#d&'%$'D&,#&0#1#%&%$'%&'C,$"#C#*&@A!'C1+;

D#&1' U!#'%$*$,B#3&%&'C$1!'"g1"+1!'%!'%$TD#!'C&%,A!'
%!T'M:'&3!T'%$'%&%!T'C1+D#!Bb*,#"!T.'B!T*,&3%!'!'
"!BC!,*&B$3*!'%&'C1+D#!B$*,#&'&3+&1'%$3*,!'%&'Tb,#$'
%$'>:LM'&'<995.'T$3%!'`+$'!T'%$TD#!T'B&#T'T#O3#P"&;
*#D!T'"!3T#%$,&%!T'U!,&B'!T'`+$'T$'$3"!3*,&B'&"#B&'
!+'&0&#d!'%&'U&#d&'%$'D&,#&0#1#%&%$'$T*&0$1$"#%&=''''''''

]T'"H+D&T'*,#B$T*,&#T'U!,&B'"&1"+1&%&T'"!B'
&'+*#1#-&@A!'%&'C1&3#1H&'Vd"$1.'!3%$'T$'T!B!+'&'C,$;
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"#C#*&@A!'B$3T&1'3&T'T$`+_3"#&T7'XQS.'QS].'S]S.'
]SX.'SXX.'XX].'X] .'] K.' K)'$'K)\=''

]'C1+D#!B$*,#&'C!,'%b"&%&'%$3*,!'%&'Tb,#$'%$'
>:LM'&'<995'U!#'$T*&0$1$"#%&'C$1&'Bb%#&'&,#*Bb*#"&'
T#BC1$T'#3#"#&3%!'C$1&'%b"&%&'%$'LMIML'$'*$,B#3&%!'
"!B'&'%b"&%&'%$':MI95.'*$3%!'"!B!'0&T$'%$'&3g1#T$'&'
3!,B&1'"1#B&*!1hO#"&'%&'Tb,#$'H#T*h,#"&'$B'$T*+%!'$'&'
D&,#&0#1#%&%$'$3*,$'&T'%b"&%&T=''

Caracterização da Área de Estudo

K'B+3#"EC#!'%$'F!,*!'G$1H!.'"&C#*&1'%!'VT*&%!'%$'
J!3%j3#&'T#*+&;T$'3!'$d*,$B!'3!,*$'%!'$T*&%!'$'&'T+&'g,$&'
+,0&3&'b'%$'&C,!d#B&%&B$3*$'%$'>M9'pBq.'C!TT+#'+B&'
C!C+1&@A!'$T*#B&%&'%$'5e<=e<:'H&0#*&3*$T'$'%$3T#%&%$'
%$B!O,gP"&'%$'>>.<5'H&0=IpBq.'C&,&'+B&'g,$&'%$'5L=9e<'
pBq' 4RZNV.'<9>96=' $O+3%!'&'"1&TT#P"&@A!'"1#Bg*#"&'
%$'vwCC$3'!'"1#B&'b'*,!C#"&1'"H+D!T!'%!'*#C!']x#'"!B'
+B&'$T*&@A!',$1&*#D&B$3*$'T$"&'3!T'B$T$T'%$'^+3H!'&'
&O!T*!.'%$3!B#3&%&',$O#!3&1B$3*$'"!B!'yD$,A!z.'T$+'
,$O#B$'C1+D#!Bb*,#"!'&3+&1'b'%$'<=<e8.8.'T$3%!'!T'*,_T'
C,#B$#,!T'B$T$T'%!'&3!'"!B!'!T'B&#T'"H+D!T!T'$'!T'
B$T$T'%$'̂ +3H!.'̂ +1H!'$'&O!T*!'"!B!'!T'B$3!T'"H+D!T!T.'
"!3*,#0+E%!'C&,&'+B'C$,E!%!'%$'O,&3%$'{&B&0#1#%&%$'b'
O,&3%$'!"!,,_3"#&'%$'`+$#B&%&T='

]'*$BC$,&*+,&'Bb%#&'B$3T&1'Dg,#&'%$'<M.<'r?'&'
<8.8'r?.'T$3%!'!'B_T'%$'T$*$B0,!'!'B&#T'̀ +$3*$=']'+B#;
%&%$',$1&*#D&'Bb%#&'B$3T&1'%!'&,.'3+3"&'b'#3U$,#!,'&'e9i.'
C!,bB'3!T'B$T$T'%$'^+3H!'&'&O!T*!'&'+B#%&%$',$1&*#D&'

%!'&,'%#g,#&'"H$O&'&'<9i=']'"!0$,*+,&'D$O$*&1'b'%!'*#C!'
{!,$T*&'!B0,!P1&'%$3T&'$'&0$,*&.'"!B'C,$%!B#323"#&'
%$'C&1B$#,&T.'*,$C&%$#,&T'1$3H!T&T.'$CEP*&T.'g,D!,$T'%$'
Bb%#!'$'O,&3%$'C!,*$.'{!,$T*&'%$'"#Ch.'0&B0+'$'T!,!"&0&='
K'*#C!'%$'T!1!'C,$%!B#3&3*$'3!'B+3#"EC#!'TA!'l&*!TT!1!T'
\#T*,hP"!T.'N1$#'\#T*,hP"!.'F!%-h1#"!'G$,B$1H!']B&,$;
1!'\#T*,hP"!'$'!T'T!1!T'l#*h1#"!T'\#T*,hP"!T'4JK)\|;
)R].'<99>.'VSZJ]F].'>:::6=K',$1$D!'%!'B+3#"EC#!'b'
C!+"!'&"#%$3*&%!.'3A!'&C,$T$3*&3%!'O,&3%$T'$1$D&@a$T'
!+'%$C,$TTa$T.'"!B'D&,#&@a$T'%$'&1*#*+%$T'̀ +$'DA!'%$'f9'
B$*,!T'&'C!+"!'B&#T'%$'M99'B$*,!T=']',$O#A!'T#*+&;T$'
3!'D&1$'%!',#!'S&%$#,&.'$3*,$'&'C1&3E"#$'&B&-j3#"&'$'!'
C1&3&1*!'"$3*,&1'0,&T#1$#,!=

RESULTADOS E DISCUSSÃO 

+(!,#'#-$.)*& !/%$0

]T'C,#3"#C&#T'"&,&"*$,ET*#"&T'%!' ,$O#B$'C1+;
D#!Bb*,#"!' %!'B+3#"EC#!' %$'F!,*!'G$1H!' TA!' &' T+&'
T&-!3&1#%&%$'0$B'%$P3#%&'$B'+B'C$,E!%!'"H+D!T!'
`+$' T$'$T*$3%$'%$'3!D$B0,!'&'&0,#1' "!B'C,$"#C#*&;
@A!'B$3T&1'!T"#1&3%!'$3*,$'<<e.:'BB'&'5<:.8'BB.'
$'+B'C$,E!%!'%$'$T*#&O$B'%$'^+3H!'&'T$*$B0,!'"!B'
C,$"#C#*&@A!'B$3T&1'!T"#1&3%!'$3*,$'5e.f'BB'&'>9f.f'
BB.'T$3%!'!T'B$T$T'%$'B&#!'$'!+*+0,!'"!3T#%$,&%!T'
B$T$T' %$' *,&3T#@A!' %$' +B' ,$O#B$' C&,&' !+*,!=']T'
B&#!,$T'C,$"#C#*&@a$T'Bb%#&T'B$3T&#T'&"#B&'%$'599'
BB'"!3"$3*,&B;T$'3!T'B$T$T'%$'%$-$B0,!'&'B&,@!'

Médias de Precipitação e Temperatura de Porto Velho - RO de 1945/2003
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%$3*,!'%&'$T*&@A!'C1+D#!Bb*,#"&'%!'B+3#"EC#!=']'Q#;
O+,&'>'B!T*,&'!',$O#B$'C1+D#!Bb*,#"!'Bb%#!'B$3T&1'
$'*$BC$,&*+,&'Bb%#&'B$3T&1'%!'&,'&'%$'>:LM'&'<995=

?!3U!,B$'$T*+%!'%$')}ZJVN]'4<99e6'`+$'
&3&1#T!+'&'%#T*,#0+#@A!'%&'C,$"#C#*&@A!'Bb%#&'%&'0&"#&'
H#%,!O,gP"&' %!'J#!' X&B&,#.' !0*$3%!'+B&'D&,#&@A!'
%$'>=L99'&'<=899'BBI&3!='Xg'%&%!T'%$'C,$"#C#*&@A!'
Bb%#&'&3+&1'%!'C$,E!%!'%$'>:::'&'<998.'%&T'"#%&%$T'
%$'],#`+$B$T.'?&"!&1.' F!,*!'G$1H!' $' X#;F&,&3g' %!'
0!1$*#B'"1#Bg*#"!'%&' V\]S'4<9986',$O#T*,&,&B'!T'
,$TC$"*#D!T',$T+1*&%!T7'<=9M8.f'BBI&3!u'>=ML5.f'BBI
&3!u'<=9e:.L'BBI&3!'$'>=e:e.f'BBI&3!.'!T'B$TB!'
*$B'T&-!3&1#%&%$',$O#%&'C!,'T#T*$B&'&*B!TUb,#"!'%$'
B$T!;$T"&1&.'C!#T'!'C$,E!%!'"H+D!T!'"!3"$3*,&;T$'%$'
%$-$B0,!'&'B&,@!'$'!'%$'$T*#&O$B'3!T'B$T$T'%$'̂ +3H!'
&'&O!T*!.'"!B'C,$"#C#*&@A!'B$3T&1'#3U$,#!,'&'M9'BB=

K' ,$O#B$'%&' *$BC$,&*+,&' $' %$' C,$"#C#*&@A!'
&3+&1'%!'B+3#"EC#!'b',$O#%!'C$1!'B!D#B$3*!'&C&,$3*$'
%!'T!1'$'C$1&'C!T#@A!'%&'n!3&'%$'?!3D$,O_3"#&'W,!;
C#"&1'4n?RW6.'C!#T'"!3U!,B$'B$3"#!3&'~/]\JK'$*'
&1='4<99L6'!T'3c"1$!T'%$'C,$"#C#*&@A!'B#O,&B'%&'C&,*$'
"$3*,&1'%!'C&ET.'3!'D$,A!'&+T*,&1'C&,&'!'T$*!,'3!,!$T*$'
%&']Bb,#"&'%!' +1'3!'#3D$,3!'&+T*,&1.'&"!BC&3H&3%!'
&'B#O,&@A!'&3+&1'%&'"!3D$"@A!'C,!U+3%&=' $O+3%!'
J]K'V'�]\]'4>::96.'1!"&1#%&%$T'3&',$O#A!'3!,*$'̀ +$'
T$'$3"!3*,&B'3!'�$B#TUb,#!')!,*$.'$d#0$B'!'Bgd#B!'
%$'"H+D&T'%+,&3*$'!'#3D$,3!'&+T*,&1'4^+3H!.'^+1H!'$'

&O!T*!6'$'BE3#B!'%+,&3*$'!'D$,A!'&+T*,&1'4%$-$B0,!.'
^&3$#,!'$'U$D$,$#,!6=

?!B',$1&@A!'o'*$BC$,&*+,&.'4)RSVJu'ZJ]);
\�K.'>:e:u')RSVJ.'>::>6'&P,B&'`+$'%+,&3*$'!'#3;
D$,3!'%!'�$B#TUb,#!' +1'4� 6'*!%&'&'-!3&'S$,#%#!3&1'
%&'J$O#A!')!,*$.'$B'$TC$"#&1'!'T+%$T*$.'b'U,$`+$3*$;
B$3*$'#3D&%#%&'C!,'&3*#"#"1!3$T'!,#O#3g,#!T'%$'&1*&T'
1&*#*+%$T.'`+$'&*,&D$TT&'&'?!,%#1H$#,&'%!T']3%$T'&!'
T+1'%!'?H#1$=']1O+3T'TA!'$d"$C"#!3&1B$3*$'#3*$3T!T.'
C!%$3%!'"H$O&,'&'C,!D!"&,'!'U$3jB$3!'%&'U,#&O$B=

 $O+3%!'ZVnVJJ]'4>::86'3!T'B$T$T'%$'̂ +3H!'
&'&O!T*!.'`+&3%!'&T'*$BC$,&*+,&T'BE3#B&T'P"&B'$3*,$'
>e.e'r?'&'<9.>'r?.'TA!'&T'B$3!,$T'*$BC$,&*+,&T'BE3#B&T'
$B',&-A!'%&'#3D&TA!'%&'B&TT&'%$'&,'U,#&'`+$'#3{+_3"#&'
3$TT$T'B$T$T'B$3"#!3&%!T.'`+$'"!3*,#0+#'C&,&' ,$O#T;
*,&B!T'&T'B$3!,$T'*$BC$,&*+,&T'Bb%#&T'3!T'B$T$T'%$'
^+3H!'$'̂ +1H!'"!B'<L.e'r?'$'<L.8'r?.'"!3U!,B$'Q#O+,&'>=

1$(#$2#0#"$"!&"$&+(!,#'#-$.)*&3(#4!%-($0&

]'%#T*,#0+#@A!'%&'C,$"#C#*&@A!'$B'*,#B$T*,&1'b'
um bom indicador do comportamento de concentração 

%!',$O#B$'C1+D#!Bb*,#"!'&3+&1'%$'+B&'1!"&1#%&%$'%$'
&"!,%!'"!B')KZJV'V'SVlK'4<99>6'$'G]JVX�K;
 RlG]' 4<99>6.' C!#T' &'B$TB&'B!T*,&' !T' *,#B$T*,$T'
%$'B&#!,'$'B$3!,'"!3"$3*,&@A!'%$'"H+D&=']'Q#O+,&'
<' #3%#"&'`+$'!' ,$O#B$'%$'C,$"#C#*&@A!'Bb%#&'&3+&1'
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$3*,$'!T'*,#B$T*,$T'B&#T'$'B$3!T'"H+D!T!'"!BC!,*&;
T$'"!B!'+B&'C&,g0!1&'"!B'"!3"&D#%&%$'D!1*&%&'C&,&'
"#B&'%$B!3T*,&3%!'̀ +$'&'%#T*,#0+#@A!'%&'C,$"#C#*&@A!'
*,#B$T*,&1' %!'B+3#"EC#!' $T*g' 0$B'%$P3#%&' $B'+B'
C$,E!%!' "H+D!T!' $' !+*,!' %$' $T*#&O$B.' T$3%!'`+$'!'
trimestre com maior concentração de precipitação 

$'!'C,#B$#,!'XQS'"!B'>><5.M'BB'`+$'"!,,$TC!3%$'
L:.>i'%&'C,$"#C#*&@A!'Bb%#&'&3+&1'%&'Tb,#$'H#T*h,#"&'
&3&1#T&%&'%$'>:LM'&'<995'`+$'U!#'<<ff.5BB'$'!'*,#;
B$T*,$'"!B'B$3!,'"!3"$3*,&@A!'%$'C,$"#C#*&@A!'b'!'
T$d*!'XX]'"!B'>9f.:'BB.'"!,,$TC!3%$3%!'L.fi'%&'
C,$"#C#*&@A!'Bb%#&'%&'Tb,#$'H#T*h,#"&'&3&1#T&%&=

\!T'M:'&3!T'&3&1#T&%!T'!T'$d*,$B!T'$3*,$'!T'
*,#B$T*,$T'B&#T'"H+D!T!T'$'B$3!T'"H+D!T!T'!"!,,#%!'
&"#B&'%&'Bb%#&'H#T*h,#"&'U!,&B'$B'>:8e'"!B'<eM.L'
BB.'>:f>'"!B'Le>.>'BB'$'>:e5'"!B'>=L>9.8'BB'
$B'XQS'$'>:ee'"!B'<.9'BB'$B'XX]=')$TT$T'&3!T'&T'
C,$"#C#*&@a$T'*!*&#T',$O#T*,&%&T'U!,&B'%$'<LLf.9'BB'
$B'>:8e.'>:><.8BB'$B'>:f>.'<5e>.5BB'$B'>:e5.'
$'>8f8.8BB'$B'>:ee='W$3%!'"!B!'&3!B&1#&'!'B_T'
%$'^&3$#,!'%$'>:f>'`+$',$O#T*,!+'T!B$3*$':9.e'BB.'
T$3%!'`+$'&'Bb%#&'%&'Tb,#$'H#T*h,#"&'C&,&'$TT$'B_T'
U!#'%$'5<:.8BB='

K' "!BC!,*&B$3*!' %$' "&%&' *,#B$T*,$' %$3*,!'
%&'Tb,#$'H#T*h,#"&'T$O+$'&'D&,#&0#1#%&%$'#3*,&;T&-!3&1.'
`+$'b' ,$O#%!'C!,'Dg,#!T'C&,2B$*,!T'B$*$!,!1hO#"!T'
`+$'"!3*,#0+#'C&,&'!'&+B$3*!'!+'%#B#3+#@A!'%&'C,$;
"#C#*&@A!'*,#B$T*,&1.'̀ +$'3A!'T$,A!'B$3"#!3&%!T'3$T*&'
C$T`+#T&.'C!#T'&'B$TB&'$T*g'U!"&3%!'!'"!BC!,*&B$3*!'
%&'D&,#&0#1#%&%$'%&'C,$"#C#*&@A!'%$3*,!'%&'Tb,#$'H#T*h;
,#"&'C&,&'&'D$,#P"&@A!'%&'T+&'*$3%_3"#&'&!'1!3O!'%!T'
"#3`+$3*&'$'3!D$'&3!T'C$T`+#T&%!T=

]T'Q#O+,&T'5'&'><'B!T*,&B'!'"!BC!,*&B$3*!'
%&'D&,#&0#1#%&%$'%&'C,$"#C#*&@A!'%!'B+3#"EC#!'%$'
F!,*!'G$1H!' ,$C,$T$3*&%&' $B' %$-' *,#B$T*,$T' `+$'
&C,$T$3*&'&' *$3%_3"#&' *$BC!,&1'%!T'%$TD#!T'C!T#;
*#D!T' 4\F6' $' 3$O&*#D!T' 4\)6.' %$3*,!' %&' U&#d&' %$'
D&,#&0#1#%&%$'C&,&'B&#T'!+'C&,&'B$3!T'$B',$1&@A!'
o'Bb%#&'%&'Tb,#$='K'C,#B$#,!'*,#B$T*,$'Y'XQS.'"!3;
U!,B$'Q#O+,&'5'*$D$'3!D$'%$TD#!T'C!T#*#D!T'U!,&'%&'
U&#d&'%$'D&,#&0#1#%&%$'$T*&0$1$"#%&.'!"!,,#%!T'3!T'
&3!T'%$'4>:Lf.'>:M5.'>:fM.'>:e9.'>:e>.'>:e5.'>:eL.'
>:e:'$'>::L6.'"!B'%$T*&`+$'C&,&'!'&3!'%$'>:e5'"!B'
LMM.M'BB'%$' C,$"#C#*&@A!.' !T' ,$T*&3*$T' %!T' &3!T'
"#*&%!T'!T'%$TD#!T'%$'C,$"#C#*&@A!'!T"#1&,&B'$3*,$'
>::.e'BB'&'<LL.>'BB'$'!#*!'%$TD#!T'3$O&*#D!'U!,&'

%&'U&#d&'%$'D&,#&0#1#%&%$'$T*&0$1$"#%&'3!T'&3!T'%$'
4>:8L.'>:8e.'>:f>.'>:fe.'>:eM.'>:ef.'>::M.'<99<6.'
*$3%!'"!B!'%$T*&`+$'!T'&3!T'%$'>:f>'"!B'LfL.9'
BB'$'>:ef'"!B'L9f.<'BB

)&'Q#O+,&'5'Hg'+B'#3*$,D&1!'%$'<>'&3!T'T$B'
!"!,,$3"#&'%$''%$TD#!'%$'C,$"#C#*&@A!'C!T#*#D!'%$'>:M5'
&'>:fM'$'$3*,$'$1$T'+B'&"$3*+&%!'%$TD#!'3$O&*#D!'%$'
C,$"#C#*&@A!'!"!,,#%!'$B'>:f>.'̀ +$',$O#T*,!'C,$"#C#*&;
@A!'&3+&1'%$'>:><.8'BB='?!3U!,B$'ZVnVJJ]'4<99L.'
C='MM6'&3!'%$'l&')#k&'"!B'%$TD#!'3$O&*#D!'&3+&1'%$'
5fL'BB.' &0&#d!' %&'Bb%#&' &3+&1' %$' <<ff.5BB='V'
"!B'C,$"#C#*&@A!'%$'f5.:'BB'$B'^&3$#,!.'>:8.M'BB'
$B'U$D$,$#,!'$'<>9.f'$B'B&,@!'%$'>:f>.'T$3%!'`+$'&'
y3!,B&1'"1#B&*!1hO#"&z'%!T'B$T$T'$B'`+$T*A!'U!,&B'
5<:.8'BB.'5>:'BB'$'598.>'BB=

F$,"$3*+&1B$3*$'&'%#T*,#0+#@A!'*$BC!,&1'$3;
*,$'!T'%$TD#!T'C!T#*#D!T'$'3$O&*#D!T'%&'C,$"#C#*&@A!'
*,#B$T*,&1' *$D$' !' T$O+#3*$' "!BC!,*&B$3*!7'FMA 

"!B'>8.:i'%$'\F.'>M.5i'%$'\)'$'8fi'3&'U&#d&'%&'
D&,#&0#1#%&%$'4QG6.'S]S'"!B'>9.<i'%$'\F.'>5.8i'
%$'\)'$'f8.5i'3&'QG.'AMJ'"!B'>9.>i'%$'\F.'>>.:i'
%$'\)'$'fe.9i'3&'QG.'SXX'"!B'>9.<i'%$'\F.'>9.<i'
%$'\)'$'f:.ei'3&'QG.'XX]'"!B'<9.5i'%$'\F.'>M.5i'
%$'\)'$'8L.L'3&'QG.'X] '"!B'>e.8i'%$'\F.'>e.8i'%$'
\)'$'8<.ei'3&'QG.'] K'"!B'>8.:i'%$'\F.'>e.8i'%$'
\)'$'8L.Mi'3&'QG.' K)'"!B'>M.5i'%$'\F.'>e.8i'%$'
\)'$'88.>i'3&'QG'$'K)\'"!B'<9.5i'%$'\F.'>8.:i'
%$'\)'$'8<.fi'3&'QG='

]'D&,#&0#1#%&%$'%&'C,$"#C#*&@A!'*,#B$T*,&1'$3;
*,$'!T'%$TD#!T'C!T#*#D!T'$'3$O&*#D!T.'&"#B&'$'&0&#d!'%&'
B$%#%&'%$'%#TC$,TA!'&!'1!3O!'%!T'M:'&3!T'!T"#1&'$3*,$'
>9.<i'&'<9.5i'$'>9.'<i'&'>e.8i'$'&'"!3"$3*,&@A!'%&'
C,$"#C#*&@A!'*,#B$T*,&1'%$3*,!'%&'U&#d&'%$'D&,#&0#1#%&%$'
#3*,&;T&-!3&1'!T"#1&'$3*,$'8<.fi'&'f:.fei'C&,&'!T'%$-'
"&T!T='S!T*,&3%!'`+$'&T'B&#!,#&T'%&T'D&,#&0#1#%&%$T'
*,#B$T*,&#T'$3"!3*,&B;T$'%$3*,!'%&'U&#d&'%&'D&,#&@A!'
3!,B&1'$B',$1&@A!'%&'B$%#%&'%$'%#TC$,TA!'+*#1#-&%&'
3!'"&T!'!'%$TD#!'C&%,A!='

]T' D&,#&@a$T' &"#B&' %&'Bb%#&' 4G]?B6' $'
&0&#d!'%&'Bb%#&'4G]ZB6''%$3*,!'%$'"&%&'*,#B$T*,$'
"!BC!,*&,&B;T$' %&' T$O+#3*$'B&3$#,&7'JFM com 

L:.<i'G]?B'$'M9.ei'G]ZB.' 'FMA "!B'M<.Mi'
G]?B'$'Lf.Mi'G]ZB.'MAM' "!B'L:.<i'G]?B'
$'M9.ei'G]ZB.'AMJ'"!B'L<.Li'G]?B'$'Mf.8i'
G]ZB.'MJJ'"!B'5f.5i'G]?B'$'8<.fi'G]ZB.'JJA 

"!B'5f.5i'G]?B'$'8<.fi'G]ZB, JAS'"!B'LM.ei'
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G]?S'$' ML.<i'G]ZB.'ASO' "!B'L<.Li'G]?B'
$'Mf.8i'G]ZB.'SON "!B'LM.ei'G]?B'$'ML.<i'
G]ZB'$'OND'"!B'Lf.Mi'G]?B'$'M<.Mi'G]ZB=']T'
&BC1#*+%$T'$B'B#1EB$*,!T'$3*,$'!T'$D$3*!T'$d*,$B!T'
%!T' *,#B$T*,$T' U!,&B7':<:.M'BB.'f98.8'BB.'f>9.M'
BB.'f9e.5'BB.'Le>.M'BB.'<<:.L'BB.'5L8.L'BB.'
LM:.5'BB.'MMe.<'BB'$'8<>.f'BB.'T$O+#3%!'&'!,%$B'
%$'&C,$T$3*&@A!'&"#B&=

]T'Q#O+,&T'5'&'><'%$P3$B'!'"!BC!,*&B$3*!'
%&' %#T*,#0+#@A!' %&' D&,#&0#1#%&%$' *,#B$T*,&1' %&' Tb,#$'
H#T*h,#"&'&3&1#T&%&'$3*,$'!T'$D$3*!T'%$'C,$"#C#*&@A!.'
%!T' `+&#T' &C,$T$3*&B'!' T$+' "!BC!,*&B$3*!' C$"+;
1#&,.'T$3%!'`+$'3A!'Hg'+B&'*$3%_3"#&'C&,&'&+B$3*!'
!+' %#B#3+#@A!' %!T' D&1!,$T'Bb%#!T' %$' C,$"#C#*&@A!'
*,#B$T*,&1.' C!#T' +B' C$,"$3*+&1' T#O3#U#"&*#D!' $3*,$'
8<.fi'&'f:.fei'!"!,,$+'%$3*,!'%&'U&#d&'%$'D&,#&@A!'
%&'B$%#%&'%$'%#TC$,TA!'$T"!1H#%&'C&,&'!T'M:'&3!T'%&'
Tb,#$'H#T*h,#"&'%$'>:LM'&'<995=

1$(#$2#0#"$"!&"$&+(!,#'#-$.)*&5/-!($/6$0

]'Q#O+,&'>5'B!T*,&'&'D&,#&0#1#%&%$'"!B'%$TD#!T'C!;
T#*#D!T'$'3$O&*#D!T'$B',$1&@A!'&!'%$TD#!'C&%,A!'C&,&'
B&#T'$'C&,&'B$3!T'"!B!'D&,#gD$1'#3*$,&3+&1'%!T'M:'
&3!T'%&'Tb,#$'H#T*h,#"&'$'B!T*,&'̀ +$'H!+D$'3!D$'"&T!T'
%$'C,$"#C#*&@A!'&"#B&'%&'D&,#gD$1'$T*&0$1$"#%&'$.'T$*$'
"&T!T'&0&#d!'%&'D&,#gD$1'$T*&0$1$"#%&.'*&3*!'C&,&'B&#T'
$'C&,&'B$3!T'%!'%$TD#!'C&%,A!'`+$'U!#'%$'<e5.'>='KT'
&3!T'%$'%$TD#!'C!T#*#D!T'U!,&B7'4>:Lf.'"!B'L<8'BB.'
>:L:.'"!B'5<e'BB.'>:M5.'"!B'Mf5'BB.'>:f<.'"!B'
5e9'BB.'>:fL.'"!B'M<e'BB.'>:e:.'"!B'MLe'BB.'
>::5.'"!B'5Mf'BB.'>::L.'"!B'M>LBB.'<99>.'"!B'
LM5'BB6'$'!T'&3!T'"!B'%$TD#!'&0&#d!'%&'D&,#gD$1'$T;
*&0$1$"#%&'U!,&B7'4>:M9.'"!B'5M8'BB.'>:M<.'"!B'88>.'
>:f>.'"!B'5fL'BB.'>:ef.'"!B'L<:'BB.'>:ee.'"!B'
8>9'BB.'>::M.'"!B.'5L8'BB.'>::e.'"!B'L8e'BB6='

)&'Q#O+,&'>5'*$B!T'0#_3#!T'%$'>:M<I>:M5'$'
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Q#O+,&'>57'G&,#&0#1#%&%$'#3*$,&3+&1'%$'>:LM'&'<995

>:eeI>:e:.'!T'B$TB!T'%$T*&"&B;T$.'C!,'&C,$T$3*&,$B'
+B'%$TD#!' 3$O&*#D!' $B'+B'&3!' $' 3!' &3!' T$O+#3*$'
,$O#T*,&B'%$TD#!'C!T#*#D!'$B',$1&@A!'&'3!,B&1'"1#B&;
*!1hO#"&''%&'Tb,#$.'$'%!#T'C$,E!%!T'%$'"!BC!,*&B$3*!'
%$'D&,#&0#1#%&%$'#3*$,&3+&1'%$3*,!'%&'U&#d&'%&'3!,B&;
1#%&%$='K'C,#B$#,!'"!BC+*!+'>f'&3!T'$T*$3%$3%!;T$'
%$' >:ML' &' >:f9.' "!B'D&,#&0#1#%&%$' #3*$,;&3+&1' %$'
&BC1#*+%$'"+,*&'$'!'T$O+3%!'%$'><'&3!T'$T*$3%$3%!;T$'
%$'>:fM'&'>:e8.'"!BC+*&3%!'&BC1#*+%$'%$'D&,#&0#1#;
%&%$'#3*$,;&3+&1'B&#T'1!3O&.'3A!'%g'C&,&'T&0$,'T$'!'
C,!"$TT!'$'"E"1#"!.'C!#T'&'Tb,#$'*$BC!,&1'̀ +$'%#TC!B!T'
3!'B!B$3*!'3A!'C!%$',$TC!3%$,.'C!#T'C,$"#T&,E&B!T'
%$'3!'BE3#B!'%$'"$B'&3!T'%$'%&%!T='F!,bB.'&'Q#O+;
,&'>5'B!T*,&'`+$'&'C&,*#,'%$'>:ef.'&T'D&,#&0#1#%&%$T'
#3*$,;&3+&#T'"!B'%$TD#!T'C&,&'B&#T'$'C&,&'B$3!T'$B'
,$1&@A!'&'U&#d&'%$'D&,#&0#1#%&%$'$T*&0$1$"#%&'*#D$,&B'
!T'B&#!,$T'3cB$,!T'%$'"&T!T=''

+(!,#'#-$.)*&'067#*48-(#,$&'*(&"8,$"$

]'"H+D&'b'!'C,#3"#C&1'$1$B$3*!'%&'B&#!,#&'%!T'
C,!^$*!T'H#%,!1hO#"!T='KT'C,!01$B&T'%$'$3O$3H&,#&',$;
1&"#!3&%!T'"!B'&'H#%,!1!O#&'TA!'$B'T+&'O,&3%$'B&#!,'
C&,*$'"!3T$`�_3"#&'%$'"H+D&T'"!B'O,&3%$'#3*$3T#%&%$'
!+'D!1+B$'$'%&'&+T_3"#&'%$'"H+D&'$B'1!3O!T'C$,E!;
%!T'%$'$T*#&O$B='?H+D&T'%$'O,&3%$' #3*$3T#%&%$'$B'
g,$&T'+,0&3&T'"&+T&B'!'&1&O&B$3*!'%&T',+&T.'C!,`+$'
!'T#T*$B&'%$'%,$3&O$B'3A!'b'C,!^$*&%!'C&,&'"H+D&T'
B+#*!'#3*$3T&T=

 $O+3%!'GRllVl]'$'S]WWK '4>:fM6'C,$"#;
C#*&@a$T'%$'O,&3%$'#3*$3T#%&%$'C!%$B.'&#3%&.'"&+T&,'
%&3!T'o'&O,#"+1*+,&'$'&'$T*,+*+,&'%$'0&,,&O$3T=']'&+T_3;
"#&'%$'"H+D&T'C!,'1!3O!T'C$,E!%!T',$%+-'&'D&-A!'%!T'
,#!T.'"&+T&3%!'&'%#B#3+#@A!'%!'3ED$1'%!T',$T$,D&*h,#!T='
G&-a$T',$%+-#%&T'%$D#%!'o'U&1*&'%$'"H+D&'*,&-$B'%&3!T'
&!'&B0#$3*$'%!'"+,T!'%�gO+&.'&1bB'%$',$%+-#,'&'gO+&'
%#TC!3ED$1'C&,&'%#1+#@A!'%$'C!1+$3*$T=']'%#B#3+#@A!'%!'
3ED$1'%!T'1&O!T'$',$T$,D&*h,#!T',$%+-'&'%#TC!3#0#1#%&%$'
%&'gO+&'C&,&'+T!T'"!B!7'&0&T*$"#B$3*!.'#,,#O&@A!'$'
O$,&@A!'%$'$3$,O#&=']'+B#%&%$'$d"$TT#D&',$T+1*&3*$'
%$'$D$3*!T'%$'0&#d&'#3*$3T#%&%$'$'1!3O&'%+,&@A!'C!%$'
"&+T&,'C,!01$B&T'o'&O,#"+1*+,&.',$%+-#3%!'&T'"!1H$#*&T=

�'$D#%$3*$.'$3*A!'`+$'!T'C,!01$B&T'T+,O$B'
`+&3%!'&'C,$"#C#*&@A!'!"!,,$'$B'T#*+&@a$T'$d*,$B&T'%$'
#3*$3T#%&%$.'U,$`+_3"#&.'%+,&@A!'!+'`+&3%!'!T'#3*$,;
D&1!T'$3*,$'C,$"#C#*&@a$T'TA!'$d"$TT#D&B$3*$'1!3O!T=

F&,&'SV)\K)�]'V'\]))R;KlRGVRJ]'
4<99f6'&T'"&,&"*$,ET*#"&T'C,#3"#C&#T'%&'C,$"#C#*&@A!'TA!'
!'T$+'*!*&1.'%+,&@A!'$'%#T*,#0+#@a$T'*$BC!,&1'$'$TC&"#&1='
K'*!*&1'C,$"#C#*&%!'3A!'*$B'T#O3#P"&%!'T$'3A!'$T*#D$,'
1#O&%!'&'+B&'%+,&@A!='F!,'$d$BC1!.'>99'BB'C!%$'T$,'
C!+"!'$B'+B'B_T.'B&T'b'B+#*!'$B'+B'%#&'!+.'&#3%&'
B&#T.'$B'+B&'H!,&=']'!"!,,_3"#&'%&'C,$"#C#*&@A!'b'
C,!"$TT!'&1$&*h,#!'`+$'3A!'C$,B#*$'+B&'C,$D#TA!'%$;
*$,B#3ET*#"&'"!B'O,&3%$'&3*$"$%_3"#&='K'*,&*&B$3*!'
dos dados de precipitação para grande maioria dos 

C,!01$B&T'H#%,!1hO#"!T'b'$T*&*ET*#"!'"!3U!,B$'*,&0&;
1H!T'%$'Z]?v'4<99>6'$' RlG]'V'JRZVRJK'4<99L6='
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]'%b"&%&'%$'MMI8L'U!#'&'B&#T'T$"&'$B',$1&@A!'
o'Bb%#&'%&' Tb,#$' &3&1#T&%&.' "!B'D&1!,'%$'Lf.f'BB'
&B$3!T.'$'&'B&#T'"H+D!T&'U!#':MI95.'"!B'D&1!,'%$'eL.8'
BB'&'B&#T.'&'D&,#&@A!'%&'C,$"#C#*&@A!'C!,'%b"&%&'$B'
,$1&@A!'o'Bb%#&'%$'LMI95.'!T"#1&'$3*,$'><.L'BB'&'eL.8'
BB='B!T*,&3%!'̀ +$'&'D&,#&0#1#%&%$'%&'C,$"#C#*&@A!'C!,'
%b"&%&'3!'B+3#"EC#!'%$'F!,*!'G$1H!'b'̀ +&T$'#3$dC,$T;
T#D&.'C!#T'$B'*$,B!T'C$,"$3*+&#T'!T"#1&B'$3*,$'<.>i'
&'5.fi=']'B$3!,'C,$"#C#*&@A!'!"!,,$+'3&'%b"&%&'%$'
LMIMM.'3!'&3!'%$'>:M<.'"!B'C,$"#C#*&@A!'%$'>8<M.8'
BB'$'&'B&#!,'!"!,,$+'3&'%b"&%&'%$'eMI:L.'3!'&3!'%$'
>:e:.'"!B'C,$"#C#*&@A!'%$'<e5L.8'BB=

+(!,#'#-$.)*&4!/%$0&'*(&"8,$"$

]'%#T*,#0+#@A!'%&'C,$"#C#*&@A!'B$3T&1'C!,'
%b"&%&' B!T*,&' !' "!BC!,*&B$3*!' %$' +B&' Tb,#$'
*$BC!,&1'%$'"&%&'%b"&%&'$B',$1&@A!'&'3!,B&1'"1#;
B&*!1hO#"&'%$TT&'Tb,#$'&3&1#T&%&'`+$'U!#'%$'>:LM'&'
<995=')&'Q#O+,&'>M'D$,#P"&;T$'3!'B_T'%$'^&3$#,!'
*,_T' T#*+&@a$T' !3%$' &'Bb%#&'B$3T&1' %&' C,$"#C#*&;
@A!'U!,&B'B&#!,$T'`+$'&'Bb%#&'B$3T&1'%&'3!,B&1'
"1#B&*!1hO#"&'$T"!1H#%&'$'*,_T'"&T!T'!3%$'&'Bb%#&'
%&'C,$"#C#*&@A!'B$3T&1'C!,'%b"&%&'U!,&B'B$3!,$T'
`+$'&'3!,B&1'"1#B&*!1hO#"&.'T$3%!''`+$'&'!T"#1&@A!'
%&'C,$"#C#*&@A!'C!,'%b"&%&T'U!#'$3*,$'4<eM.M'BB'&'
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L>9.5'BB.' $' &' 3!,B&1' "1#B&*!1hO#"&' ,$O#T*,&,&B'
5<:.8'BB6=']'%#U$,$3"#&'3&'`+&3*#%&%$'%$'C,$"#;
pitação para mais ou para menos de precipitação 

B$3T&1'C!,'%b"&%&T'3!'B_T'%$'^&3$#,!'$B',$1&@A!'
&'3!,B&1'"1#B&*!1hO#"&'U!#'%$'e9.f'BB'$'Me.L'BB=

K+*,!T' B$T$T' %$' 3!D$B0,!' $' %$-$B0,!'
"!B'%$T*&`+$'C&,&'!T'%$"_3#!T'LMIML'$':MI95.'"!B'
D&,#&0#1#%&%$'%&'C,$"#C#*&@A!'B$3T&1'$B',$1&@A!'&'
3!,B&1'"1#B&*!1hO#"&'%&'Tb,#$'`+$'3A!'+1*,&C&TT&B'
L8'BB.'B!T*,&3%!' `+$' &' %#U$,$3@&' C&,&'B&#T' !'
C&,&'B$3!T'$B',$1&@A!'o'Bb%#&'%&'Tb,#$'H#T*h,#"&'
$T"!1H#%&'3A!'TA!'%#T",$C&3*$

+(!,#'#-$.)*&9/6$0

]'W&0$1&'>'$T*g',$C,$T$3*&%&'!T'D&1!,$T'*!*&#T'
%$'"H+D&'&3+&1'$'T$'D$,#P"&'`+$'%!T'M:'&3!T'%&'Tb,#$'
H#T*h,#"&' Th' H!+D$' T$*$' !"!,,_3"#&' %$' C,$"#C#*&@A!'
&0&#d!'%$'<999'BB'$'!T',$T*&3*$T'%!T'&3!T'%&'Tb,#$'&'
C,$"#C#*&@A!'U!#'T+C$,#!,'&'<999'BB='

KT' &3!T' %$' �>:M9.' �>:f>.' �>:ef.' �>:ee.'
�>::M'$'�>::e.'T$O+3%!'$T*+%!'%$'ZVnVJJ]'4<99L6'
U!,&B'&3!T'%$'U$3jB$3!T'!"$23#"!;&*B!TUb,#"!T.'%$'
l&')#k&'$'V1')#k!.'"!C,$"#C#*&@a$T'&3+&#T'"!#3"#%#;
,&B'"!B'!'U$3jB$3!'V1')#k!'$'l&')#k&'"!3U!,B$'
ZVnVJJ]'4<99L6=

+(!,#'#-$.)*&9%,!/"!/-!&

]'W&0$1&'<',$C,$T$3*&'&'%#T*,#0+#@A!'%&T'"H+D&T'
&3+&1'%!'B+3#"EC#!'%$'F!,*!'G$1H!'!,%$3&%&'%$'U!,B&'
&T"$3%$3*$'%!T'M:'&3!T.'3&'̀ +&1'C!%$B!T'̀ +&3*#P"&,'$B'
C$,"$3*+&#T'%!'*!*&1'%$'!"!,,_3"#&'%$'"H+D&'$B'+B'#3*$,;
D&1!'&3+&1'$T"!1H#%&'%$3*,!'%&'Tb,#$'&3&1#T&%&='Vd$BC1#;
P"&B!T'!'#3*$,D&1!'%$'!"!,,_3"#&'%$'"H+D&'$3*,$'<=9<<'
BB'&'<=>MM'BB.'%!T'M:'&3!T',$C,$T$3*&'<9i'%!T'&3!T='

?!3U!,B$'"!3T*&'3&'W&0$1&'<.'&'C,$"#C#*&@A!'
&0&#d!' %$' <=999'BB'%#T*,#0+E%!T' %$3*,!' %&' Tb,#$'
"!,,$TC!3%$B'&C$3&T'&'9.>>f'$'9.e55'%&T'C,$"#C#;
*&@a$T'`+$'!"!,,$,&B'&"#B&'%$'<=999'BB'&3+&#T.'
P"&3%!' $3*,$' <=9<<'BBI&3!' &' <=e>MBBI&3!=']'
&BC1#*+%$'$3*,$'&'B$3!T'$'&'B&#!,'C,$"#C#*&@A!'U!#'
%$'>=<5L'BB'$'!'C$,"$3*+&1'%$'!"!,,_3"#&'%$'"&T!'
%$' C,$"#C#*&@A!' &3+&1' &0&#d!' !+' &"#B&' %&'Bb%#&'
4<<ff.5BB6'%!'C$,E!%!'%$'>:LM'&'<995.'*$D$'T$+T'
C$,"$3*+&#T'%$'Le.5i'$'M>.fi.'&'D&,#&0#1#%&%$'%&'
C,$"#C#*&@A!'$B'*!,3!'%&'Bb%#&'%!'C$,E!%!'*$B'+B&'
%#U$,$3@&'%$'&C$3&T'5.Li'B!T*,&3%!'`+$'*!B&3%!'
Th' &'Bb%#&' "!B!' C!3*!' %$' ,$U$,_3"#&' 3A!' b' +B'
0!B'#3%#"&%!,'C&,&'&''&D$,#O+&@A!'%&'D&,#&0#1#%&%$'
*$BC!,&1'%$3*,!'%$'+B&'Tb,#$'H#T*h,#"&.'*$B!T'`+$'
+*#1#-&,' !' %$TD#!' C&%,A!' $B' *!,3!' %&'Bb%#&' C&,&'
",#&,'+B&'U&#d&'%$'D&,#&0#1#%&%$'B&#T'T#O3#P"&*#D&'
$B'*!,3!'%!T'"&T!T'$d*,$B!T'%$3*,!'%$'+B&'Tb,#$.'
`+$'T$,g'B&#T'T#O3#P"&*#D!='

:(!;6</,#$&"$&+(!,#'#-$.)*

]'%#T*,#0+#@A!' %!T' "!3^+3*!T' %$' %&%!T' %$'
C,$"#C#*&@A!'&3+&1'&,,&3^&%!T'$B'"1&TT$T'$'&'B$TB&'
C!,' 3cB$,!T' %$' !"!,,_3"#&' C&,&' +B'%$*$,B#3&%!'
#3*$,D&1!' %$' "1&TT$.' T$,D$' %$' C&,2B$*,!' `+&3*#P;
"&*#D!'C&,&'T&0$,'`+&3*&T'D$-$T'+B'B$TB!'$D$3*!'
&"!3*$"$.'B$%#&3*$'&'T+&'U,$`+_3"#&='K'B+3#"EC#!'
%$'F!,*!'G$1H!'`+$'*$B'+B&'C,$"#C#*&@A!'Bb%#&'%$'
<<ff.5BB.'3!T'M:'&3!T'%$' ,$O#T*,!'C1+D#jB$*,!T'
,$O#T*,!+'!T'T$+T'$D$3*!T'$d*,$B!T'&3+&1'%$'>=8<8'
BB'$'<=e89'BB=

]'W&0$1&'5'B!T*,&'&'%#T*,#0+#@A!'%$'U,$`+_3"#&'
%!T'*!*&#T'&3+&#T'%$'"H+D&'$B'+B'%$*$,B#3&%!'#3*$,;
D&1!'%$'"1&TT$'$'%!T'M:'&3!T'&3&1#T&%&'!T'#3*$,D&1!T'
%$'C,$"#C#*&@A!'%&T'B$3!,$T'U,$`+_3"#&T'$3"!3*,&B;T$'

W&0$1&'>7'G&1!,$T'*!*&#T'%$'"H+D&'&3+&1'%$'F!,*!'G$1H!'Y'JK'4>:LM'Y'<9956=

]3!T 0 1 2 3 4 5 6 7 8 9

>:L9 <=L5> <=9<L <=f>5 <=55: <=8>M

>:M9 �>=:5> <=595 I)=C.C <=e89 <=9e5 <=<55 <=L55 <=L8< <=<:< <=9:>

>:89 <=9L8 <=>8e <=>9f <=5>f <=<L9 <=>9> <=<8: <=9:8 <=LLf <=9L:

>:f9 <=>MM �>=:>5 <=888 <=Lf: <=e>M <=M<f <=9e: <=L5> <=59: <=<ff

>:e9 <=ML9 <=L<: <=9ff <=5e> <=5fL <=<e: <=9L< �>=eMf �>=8ff <=e5M

>::9 <=>e9 <=9<< <=5>9 <=8LL <=e99 �>=:L9 <=MMM <=>e< �>=e>: <=<5e

<999 <=M>: <=fL9 <=>M8 <=5f>
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$3*$'&T'>�.'<�.'f�'$'e�'"1&TT$T.'"!B'C,$"#C#*&@A!'$3*,$'
>8<8'BB'&'>:5L'BB'$'<MM9'BB'&'<eM9'BB.'T$3%!'
`+$'&T'B&#!,#&T'U,$`+_3"#&T'DA!'%&'5�'&'8�'"1&TT$T'"!B'
C,$"#C#*&@A!'&3+&1'`+$'D&,#&B'%$'<9ee'BB'&'<ML:'
BB.'"!,,$TC!3%$'f<.:i'%!T'"&T!T='

]'C,$"#C#*&@A!'&3+&1'3!'B+3#"EC#!'%$'F!,*!'
G$1H!'3A!'&C,$T$3*&'3$3H+B&'*$3%_3"#&'C&,&'&+B$3*!'
!+'%#B#3+#@A!'D#T*!'`+$'&T'B&#!,$T'U,$`+_3"#&T'P"&;
,&B'3&'U&#d&'%$'D&,#&0#1#%&%$'&%!*&%&'̀ +$'U!#'&'Bb%#&'
B&#T'!'%$TD#!'C&%,A!'$'&'Bb%#&'B$3!T'!'%$TD#!'C&%,A!.'
`+$'"!BC+*&,&B'!T'D&1!,$T'%$'<M8:.f'BB'&'<995.M'
BB.' $`+#D&1$3%!' $B' f>.8i'%!T' &3!T' &3&1#T&%!T.'

>>.fi'$3"!3*,&;T$'&0&#d!'%&'U&#d&'%$'D&,#&0#1#%&%$'$'
>Mi'$3"!3*,&;T$'&"#B&'%&'U&#d&'%$'D&,#&0#1#%&%$.'"!3;
U!,B$'B!T*,&'&'W&0$1&'<='\!T'%$TD#!T'%$'C,$"#C#*&@A!'
C1+D#!Bb*,#"&'&"#B&'$'&0&#d!'%&'U&#d&'%$'D&,#&0#1#%&%$'
&%!*&%&'4D$,'Q#O+,&'>56.'>>.:i'!"!,,$,&B'$B'&3!T'%$'
V1')#k!'$'>>.:'l&')#3&.'"!3U!,B$'W&0$1&'L'$'&C$3&T'
5.Li'$B'&3!T'̀ +$'"!3T#%$,&B!T'3!,B&1'T$B'!"!,,_3;
"#&T'%$'$D$3*!T'!"$23#"!;&*B!TUb,#"!T.'C!,bB'&"#B&'$'
&0&#d!'%&'U&#d&'%$'D&,#&0#1#%&%$'&%!*&%&.'!T',$T*&3*$T'
%!T' &3!T' %&T' Tb,#$T' f<.ei'$3"!3*,&B;T$' %$3*,!' %&'
U&#d&'"!3T#%$,&%&'3!,B&1=''

 $O+3%!'G]JVX�K; RlG]'4<99>6'!'V1')#k!'

m m/n X m m/n X m m/n X m m/n X

> 9.9>f ''>=8<8' >8 9.<8f <=9:> 5> 9.M>f <=<:< L8 9.f8f <=Lf:

< 9.955 ''>=8ff' >f 9.<e5 <=9:8 5< 9.M55 <=595 Lf 9.fe5 <=M>:

5 9.9M9 ''>=e>:' >e 9.599 <=>9> 55 9.MM9 <=59: Le 9.e99 <=M<f

L 9.98f ''>=eMf' >: 9.5>f <=>9f 5L 9.M8f <=5>9 L: 9.e>f <=ML9

M 9.9e5 ''>=:>5' <9 9.555 2.155 5M 9.Me5 <=5>f M9 9.e55 <=MMM

8 9.>99 ''>=:5>' <> 9.5M9 <=>M8 58 9.899 <=55: M> 9.eM9 '<=8>M'

f 9.>>f ''>=:L9' << 9.58f <=>8e 5f 9.8>f <=5f> M< 9.e8f '<=8LL'

e 9.>55   2.022 <5 9.5e5 <=>e9 5e 9.855 <=5fL M5 9.ee5 '<=888'

: 9.>M9 ''<=9<L' <L 9.L99 <=>e< 5: 9.8M9 <=5e> ML 9.:99 '<=f>5'

>9 9.>8f ''<=9L<' <M 9.L>f <=<55 L9 9.88f <=L<: MM 9.:>f '<=fL9'

>> 9.>e5 <=9L8 <8 9.L55 <=<5e L> 9.8e5 <=L5> M8 9.:55 '<=e99'

>< 9.<99 <=9L: <f 9.LM9 <=<L9 L< 9.f99 <=L5> Mf 9.:M9 '<=e>M'

>5 9.<>f <=9ff <e 9.L8f <=<8: L5 9.f>f <=L55 Me 9.:8f '<=e5M'

>L 9.<55 <=9e5 <: 9.Le5 <=<ff LL 9.f55 <=LLf M: 9.:e5 '<=e89'

>M 9.<M9 <=9e: 59 9.M99 <=<e: LM 9.fM9 <=L8<

W&0$1&'<7'W!*&1'%$'"H+D&'%$'F!,*!'G$1H!'Y'JK.'!,%$3&%!'$B'&T"$3%_3"#&'43't')'�'>6=

L i m i t e 
Inferior

L i m i t e 
Superior

Ponto Médio 
(X)

Frequência fa fr fra fx Fx<

>�'>8<8 >fe9 >f95 < < 9.95L 9.95L 3406 Me99L>e

<�'>fe9 >:5L >eMf L 8 9.98e 9.>9< 7428 >5f:5f:8

5�'>:5L <9ee <9>> >> >f 9.>e8 9.<ee 22121 LLLeM55>

L�'<9ee <<L< <>8M >9 <f 9.>8: 9.LMe 21650 L8ef<<M9

M�'<<L< <5:8 <5>: >< 5: 9.<95 9.88> 27828 8LM55>5<

8�'<5:8 <MM9 <Lf5 >9 L: 9.>8: 9.e5> 24730 8>>Mf<:9

f�'<MM9 <f9L <8<f L M5 9.98e 9.e:e 10508 <f89LM>8

e�'<f9L <e89 <fe< 8 M: 9.>9< >.999 16692 L8L5f>LL

W!*&1 �  M:  >.999 >.999 134363 5>98e5eff

W&0$1&'57'\#T*,#0+#@A!'%$'U,$`+_3"#&'%!T'*!*&#T'&3+&#T'%$'"H+D&'%$'F!,*!'G$1H!'Y'JK'LMI95

�'t'<e<.>.'�'t'<<ff.5.'?G't'><.5:i'
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$'&'l&')#k&'TA!'$d$BC1!'#3"!3*$T*gD$1'%$'`+$'!'"!B;
C!,*&B$3*!'%&'&*B!TU$,&'3A!'C!%$'T$,'$3*$3%#%!'&'3ED$1'
,$O#!3&1'4$T*+%!T',$T*,#*!T'&'C$`+$3&T'g,$&T6=']'&*B!TU$,&'
age como um todo e determinados impulsos em uma 

g,$&'C!%$B',$C$,"+*#,'3!T'$T*&%!T'%!'*$BC!'$B',$O#a$T'
%#T*#3*&T.'B+#*&T'D$-$T' T#*+&%&T'&'Dg,#!T'B#1H&,$T'%$'
`+#1jB$*,!T'%!T'1!"&#T'!3%$'*&#T'#BC+1T!T'!"!,,$,&B=

]'%#T*,#0+#@A!'%&'C,$"#C#*&@A!'C1+D#!Bb*,#"&'
3!'C$,E!%!'%$'>:LM' &' <995'3!'B+3#"EC#!'%$'F!,*!'
D$1H!.'%$3*,!'%!'C!3*!'Bb%#!'%!'#3*$,D&1!'%$'"1&TT$'
"!3U!,B$'"!3T*&'3&'W&0$1&'5'$'&'Q#O+,&'>8.'$T*g'"!3;
"$3*,&%&'$3*,$'!T'#3*$,D&1!T'%$'"1&TT$'<=9ee'BBI&3!'
&'<='Lf5'BBI&3!.'%$3*,!'%$'+B&'U,$`+_3"#&'%$'!"!,;
,_3"#&'$3*,$'>9'&'><'%$'3cB$,!'%$'D$-$T'%$',$C$*#@a$T'
%$' $D$3*!T' %$' C,$"#C#*&@a$T' C1+D#!Bb*,#"&T.' "!3*&;
0#1#-&3%!'+B' *!*&1'%$'f<.fi'%&' U,$`+_3"#&' ,$1&*#D&'
3$T*$'#3*$,D&1!'%$'"1&TT$.'B!T*,&3%!'`+$'3A!'Hg'+B&'
*$3%_3"#&'C&,&'%#B#3+#@A!'!+'&+B$3*!'%&'C,$"#C#*&@A!'
C1+D#!Bb*,#"&'%!'B+3#"EC#!'%$'F!,*!'G$1H!.' C!#T' &'
B&#!,#&T'%!T'$D$3*!T'%$'C,$"#C#*&@A!'C1+D#!Bb*,#"&T'
&3+&1'$3"!3*,&B'%$3*,!'%!'#3*$,D&1!'%$'D&,#&0#1#%&%$'
$T*&0$1$"#%!'"!B!'B!T*,&'&'Q#O+,&'>5='V'!T'$D$3*!T'
"!3T#%$,&%!T'$d*,$B!T'C&,&'B&#T'$'C&,&'B$3!T'$T*A!'
$3*,$'8.e'&'>9.'<'$3*,$'&'U,$`+_3"#&',$1&*#D&'C&,&'B&#T'
$'5.L'&'8.e'3&'U,$`+_3"#&',$1&*#D&'C&,&'B$3!T=

CONCLUSÕES E RECOMENDAÇÕES

\$'&"!,%!'"!B'!T'!0^$*#D!T'C,!C!T*!T'$'!T'
,$T+1*&%!T'!0*#%!T.'"H$O!+;T$'oT'T$O+#3*$T'"!3"1+Ta$T7

 !\!T' M:' &3!T' &3&1#T&%!T.' &C$3&T' >>.fi'
&C,$T$3*&,&B' D&1!,$T' %$' C,$"#C#*&@A!'

&0&#d!'%$'<=999'BBI&3!'$'e8.8i'&"#B&'
%$'<=999'BBI&3!=']T'B&#!,$T'U,$`+_3"#&T'
%$' C,$"#C#*&@a$T' $T*A!' $3*,$' <=9ee'BBI
&3!'&'<=MM9'BBI&3!.'`+$'"!,,$TC!3%$B'
f<.:i' $' &T' B$3!,$T' U,$`+_3"#&T' %$'
C,$"#C#*&@a$T'$T*A!'$3*,$'>=8<8'BB'&'>fe9'
BB.'"!,,$TC!3%$3%!'&'5.Li'$'&T'B&#!,$T'
U,$`+_3"#&T' %$' C,$"#C#*&@A!' $T*A!' $3*,$'
<=f9L'BB'&'<=e89'BB'"!,,$TC!3%$3%!'
&'>9.>i='

 !KT'$D$3*!T' `+$' "!3T#%$,&B!T' $d*,$B!T'
"!B' D&,#&0# 1 #%&%$' U!,&' %&' U&#d&'
$T*&0$1$"#%&'"!B'%$TD#!'%$'C,$"#C#*&@A!'
C&,&'B&#T' $' C&,&'B$3!T'>>.:i' *#D$,&B'
#3{+_3"#&'%!T'U$3jB$3!T'V1')#k!'$'>>.:i'
l&')#k&' $' 5.Li'$B' &3!T' "!3T#%$,&%!T'
3!,B&#T'T$B'&'C,$T$3@&'%$'*&#T'U$3jB$3!T='
\$B!3T*,&3%!'`+$'<f.<i'%&T'&3!B&1#&T'
%&T'C,$"#C#*&@a$T'%!'B+3#"EC#!'%$'F!,*!'
G$1H!.'<5.ei'T!U,$B'#3{+_3"#&'B&,"&3*$'
%$'$D$3*!T'V1')#k!'$'l&')#3&=

 !)&'%b"&%&'%$'M9'!"!,,$,&B'!T'B&#!,$T'
$d*,$B!T'%$'C,$"#C#*&@A!'&3+&1.'T$3%!'̀ +$'
!'$D$3*!'B$3!,'!"!,,$+'$B'>:M<.'"!B'88>'
BB'&0&#d!' %&'Bb%#&.' &3!' "!3T#%$,&%!'
3!,B&1'$B',$1&@A!'&!T'U$3jB$3!T'V1')#k!'
$'l&')#k&'$'$B'>:M5.'"!B'Mf5'BB'&"#B&'
%&'Bb%#&'&3+&1'%$'V1')#k!'U,&"!=')$TT&'
%b"&%&'!'B+3#"EC#!'%$'F!,*!'G$1H!'3A!'
*#3H&'+B'"!3*#3O$3*$'C!C+1&"#!3&1'"!B!'
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