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PAISAGEM DUNAR EM ÁREA URBANA CONSOLIDADA:
 NATUREZA, CIÊNCIA E POLÍTICA NO ESPAÇO URBANO DE FORTALEZA, BRASIL 

Dune landscape in a densely developed area: nature, science and politics in fortaleza city, Brazil 

Vanda Claudino-Sales
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RESUMO8' Fortaleza é capital do Estado do Ceará, situado no Nordeste do Brasil. Tem 314 km2 e aproxima-

damente 2,5 milhões de habitantes, sendo a quinta cidade do Brasil em população e a de maior 

 !"#$ % !& !'()*+,-%.&-('&-!*-%& !&/0111&2%345'2. Do ponto de vista geoambiental, é uma cidade 

litorânea com 35 km de praias, dunas e pequenos estuários. Tais elementos naturais encontram-

se drasticamente degradados ou virtualmente extintas na área urbana. Quanto às dunas, que são 

*!#$ 6%$#.& %7%89!#&*!%:$;% %#&"!##%&<!#=6$#%&$" $-%*%'&$ % !&!'&7(*"(& !&>0>11&%"(#0&?&<*!#!"7!&

artigo caracteriza do ponto de vista natural e evolutivo o campo de dunas de Fortaleza, tipicamente 

formado por dunas barcanas e parabólicas. Salienta-se a evolução singular das dunas parabólicas, 

=6!&$"$-$%'&3%*-%"%#&!.&#63'!7$ %#&@&,A%8B(.&!C(:6!'&<%*%&%&D(*'%&,"%:0&E'&-("7!A7(& !&-:$'%&

tropical tendendo à semi-aridez, as dunas colocam-se como importantes agentes catalisadores 

da qualidade do ambiente, por gerarem lagoas interdunares, que  engendram ecossistemas cos-

teiros aptos a abrigarem espécies da fauna continental e aquática. As dunas atuam também como 

captadoras de águas pluviais, alimentando os lençóis freáticos e garantindo perenidade dos rios, 

além de inibir cheias urbanas. O artigo trata também da grande mobilização social, realizada na 

perspectiva de preservar 15 ha de dunas situados em área de elevada valorização imobiliária. A 

luta socioambiental, vitoriosa, pela primeira vez sobressaiu-se em relação aos interesses do mer-

cado imobiliário, resultado da interrelação entre diversos segmentos sociais, cientes e ciosos da 

necessidade de preservação do campo de dunas milenar  “do Cocó”.  
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approximately 2,5 million people, being the fifth city of Brazil in population and the bigger 
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The paper characterizes the dunefields in a natural point of view, in the sense that locally, 

they are typically formed by barchans and parabolic forms, showing a singular evolution, 

from barchans to parabolics. Fortaleza city, though tropical, has a semi-arid weather ten-

dency, and the dunes are important ecological agents: it allows the development of ponds, 

as well as large water tables, which make rivers permanent and forbid urban floods. Dune’s 

tropical vegetation cover shelters species of aquatic and continental fauna. This paper 
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also relates the social mobilization engendered in view to preserve 15 ha of dunes situated 

in a important real state area. The action was victorious, representing the first time that 

preservation won against urban soil speculation, as the result of an interesting relationship 

established between diverse social groups. 
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,#-&%!'%!'G!3*!'%$'P#B*&'#D!0#1#E,#!>

J#C+,&'@8 c!"&1#-&IW!'%&'"#%&%$'%$'J!,*&1$-&'5"&G#*&1'%!'TB*&%!'%!'Q$&,E.'K,&B#17>

J#C+,&'48'c!"&1#-&IW!'%&'E,$&'%$'G$BR+#B&.'3&'G1&3H"#$'1#*!,23$&'1$B*$'%&'"#%&%$'%$'J!,*&1$-&.'Q$&,E.'!3%$'!"!,,$D',$1HR+#&B'%$'"&D;

G!B'%$'%+3&B'D#1$3&,$B>'VB'%+3&B'B#*+&D;B$'3&'D&,C$D'%#,$#*&'%!'Y#!'Q!"`.'3&B'G,!Z#D#%&%$B'%!'0&#,,!'dQ#%&%$'4???d>



 !"#$%&%$'(')&*+,$-&.'/0$,123%#&.'44'5678'99:;9<=.'%$->'4?@?

99=

A&#B&C$D'%+3&,'$D'E,$&'+,0&3&'"!3B!1#%&%&8'3&*+,$-&.'"#F3"#&'$'G!1H*#"&'3!'$BG&I!'+,0&3!'%$'J!,*&1$-&.'K,&B#1
Vanda Claudino-Sales

J!,*&1$-&' *$D'6@9'eD4'%$'E,$&'$'&G,!Z#D&;
%&D$3*$'4>X??>???'^&0#*&3*$B' 5fKNT.'4??\7.'!'R+$'
&' "!1!"&' "!D!' R+#3*&'D&#!,' "#%&%$' %!'K,&B#1' $D'
G!G+1&IW!'$'&'%$'D&#!,'%$3B#%&%$'%$D!C,EO"&.'"!D'
"$,"&'%$'\>???'^&0SeD4>'g''*&D0hD'"$3*,!'#3%+B*,#&1'
$'"!D$,"#&1'%$'#DG!,*23"#&',$C#!3&1.',$G,$B$3*&3%!'!'
Bh*#D!'D&#!,'G!%$,'%$'"!DG,&'%!'G&HB'5fKNT.'4??\7>'
)&'i1*#D&'%h"&%&.'!'*+,#BD!.'#3*$,3&"#!3&1'$'3&"#!3&1.'
P$D'&1*$,&3%!'!'G$,O1'B`"#!;"+1*+,&1'1!"&1>'M!'G!3*!'
%$'P#B*&'C$!&D0#$3*&1.'h'+D&'"#%&%$'"!D'6<'eD'%$'
1#*!,&1'L!,D&%!'G!,'G,&#&B.'%+&3B'$'G$R+$3!B'$B*+E;
,#!B>'TBB$'“L,!3*j' 1#*!,23$!'h'%$3B&D$3*$'G!P!&%!.'
*&3*!'G!,'B$CD$3*!B'B!"#&#B'&0&B*&%!B'51#*!,&1'"$3*,&1'
$'1$B*$7'R+&3*!'G!,'G!G+1&IW!'%$'0&#Z&',$3%&'5B$*!,'
!$B*$7>'V'D&#!,'0&"#&'̂ #%,!C,EO"&'%&'"#%&%$'h'%$O3#%&'
G$1!'Y#!'Q!"`.'R+$'3&B"$'3&'“ $,,&'%$'K&*+,#*hj.'E,$&'
D!3*&3^!B&'"!D'&1*#*+%$B'$D'*!,3!'%$'=??D'B#*+&%&'
3&B'&%a&"F3"#&B'#D$%#&*&B'%$'J!,*&1$-&>'

_'Y#!'Q!"`'*$D'"$,"&'%$'9='eD'%$'$Z*$3BW!'
$' %,$3&' R+&*,!'D+3#"HG#!B>'M!#B' *$,I!B' %!' $BG&I!'
+,0&3!'%$'J!,*&1$-&'&"^&D;B$'$3",&P&%!'3$BB&'0&"#&.'
G&,*#"+1&,D$3*$'3!'B$+'B$CD$3*!'$B*+&,#3!.'"&,&"*$;
,#-&%!'G!,'&DG1!'0!BR+$'%$'D&3C+$-&1>'TBB&'E,$&'%$'
D&3C+$-&1.'R+$'"!3L!,D&'D&#B'%$'@>X??'^&.'&"^&;B$'
#3*$#,&D$3*$'G,$B$,P&%&'&*,&PhB'%&'",#&IW!'$D'@=\=.'
G$1!'C!P$,3!'$B*&%+&1.'$'$D'L+3IW!'%$'&DG1&'D!0#;
1#-&IW!'%!'D!P#D$3*!'$"!1`C#"!'3!B'&3!B'@=\?.''%$'
um kG&,R+$'$"!1`C#"!l –'!'A&,R+$'T"!1`C#"!'%!'Q!"`>'

VG$B&,'%$'G,$B$,P&%!.'!'$3*!,3!'%!'G&,R+$'h'
B$%$'%$'#3*$3B&'&*#P#%&%$'#D!0#1#E,#&.',$G,$B$3*&3%!'
^!a$.' $D' "!3a+3*!' "!D' B$*!,$B' %$' G,&#&.' &' E,$&' %$'
D&#!,'P&1!,' #D!0#1#E,#!'%&'"#%&%$>'V'"!3B*,+IW!'%$'
$%#LH"#!B'",#&'C,&3%$'G,$BBW!'&D0#$3*&1.'G!#B'G&,"$1&'
%!'$3*!,3!'%!'G&,R+$'3W!'"!3*&'"!D',$%$'%$'$BC!;
*&D$3*!' B&3#*E,#!.' $' &B' "!3B*,+Im$B' %$' $%#LH"#!B' %$'
D&#B'%$'4?'&3%&,$B'PFD'C,&%&*#P&D$3*$'#DG$%#3%!'!'
&"$BB!'Gi01#"!'b'G&#B&C$D'P$,%$.'&G$B&,'%!B'G,!*$B*!B'
$',$#3P#%#"&Im$B'$D'"!3*,E,#!'%$'B#C3#O"&*#P&'G&,"$1&'
%&'G!G+1&IW!>'n'D&,C$D'$BR+$,%&'%!'$B*+E,#!'%!'Y#!'
Q!"`.' !"!,,$D'P$B*HC#!B' &#3%&' 3W!' "!DG1$*&D$3*$'
%$C,&%&%!B'%$'&3*#C!B'"&DG!B'%$'%+3&B.'&B'&R+#'%$;
nominadas  k%+3&B'%!'Q!"`l>'

METODOLOGIA

V'G,$B$3*$'G$BR+#B&'L!#',$&1#-&%&'&'G&,*#,'%&'

&3E1#B$'%$'#D&C$3B'%$'B&*h1#*$B.'L!*!C,&O&B'&h,$&B'$'
D&G&B'*$DE*#"!B'%#P$,B!B.'*,&0&1^!B'%$'"&DG!.'"!D;
G#1&IW!'$'&3E1#B$'%$'%&%!B'%$'&,R+#P!B'C$!&D0#$3*&#B.'
&3E1#B$B' %!"+D$3*&1.' $3*,$P#B*&B' "!D'D!,&%!,$B'
%&'E,$&'$D'R+$B*W!'$'G$BR+#B&'G&,*#"#G&*#P&'$'&*#P&.'
&*,&PhB' %$' #3*$C,&IW!' "!D'!'D!P#D$3*!' $"!1`C#"!'
$D'J!,*&1$-&>'

M!#B' G,#3"HG#!B'D$*!%!1`C#"!B' C+#&,&D' !'
*,&0&1^!8'!'dA,#3"HG#!'%!'/3#L!,D#*&,#BD!j.'R+$'%#-'
d!'G,$B$3*$'h'&'"^&P$'%!'G&BB&%!j.'$'G$,D#*#+'"!3B#;
%$,&,'!'"!3*$Z*!'%$'%+3&B'&*+&#B'3W!'&1*$,&%&B'L!,&'%&'
E,$&'"!D'!B'P$B*HC#!B'%!'"&DG!'%$'%+3&B'%!'Q!"`>'
/D&'#DG!,*&3*$'$*&G&'%$BB$'G,!"$%#D$3*!'$3P!1P$+'
&'%&*&IW!'%$'B$%#D$3*!B'%$'%+3&B.'&*,&PhB'%!'Dh*!%!'
k*$,D+1!D#3$B"F3"#&j.' ,$&1#-&%&' 3!'c&0!,&*`,#!' %$'
o$,D!1+D#3$B"F3"#&'%&'/3#P$,B#%&%$'%$' W!'A&+1!>'
_+*,!'"!3"$#*!'D$*!%!1`C#"!'&%a&"$3*$'h'!'%&'&3E1#B$'
C$!&D0#$3*&1.'R+$'"!3%+-'b'&3E1#B$'%&B',$1&Im$B'$3*,$'
!B'"!DG!3$3*$B'%!'D$#!'3&*+,&1'$'B!"#&1.'%$'&"!,%!'
"!D'!'G,!G!B*!'G!,'K$,*,&3%'5@=X\7>'J#3&1D$3*$.'!'
*,&0&1^!'*$D'"&,E*$,'$ZG$,#D$3*&1.'3!'*!"&3*$'b',$1&IW!'
sociedade x natureza>'A&,&'&'#1+B*,&IW!'%!B'*$D&B'$'
1!"&#B'$B*+%&%!B.'L!,&D'+*#1#-&%&B'#D&C$3B'%!'N!!C1$'
T&,*^.'L!*!B'$'D&G&B>

CARACTERIZAÇÃO GEOAMBIENTAL DA ÁREA 
DE ESTUDO

V'"#%&%$'%$'J!,*&1$-&.'%!'G!3*!'%$'P#B*&'C$;
!D!,L!1`C#"!.'"!3*&'"!D'R+&*,!'G,#3"#G&#B'*#G!B'%$'
$BG&I!B'3&*+,&#B8'

a) Planície Litorânea8' "&,&"*$,#-&%&' G$1&'
!"!,,F3"#&' %$' G,&#&B' $' %+3&B'D`P$#B' $' B$D#;OZ&B'
L!,D&%&B'G!,'&,$#&B'R+&,*-!B&B'R+&*$,3E,#&B.'"!DG!,;
*&3%!'1&C!&B'#3*$,%+3&,$Bp''

b) Tabuleiros Costeiros.'!'%$'D&#!,',$G,$B$3;
*&*#P#%&%$'$BG&"#&1.'R+$'B$'&"^&',$"!0$,*!'G!,'%+3&B'
R+&*$,3E,#&B.'B!0,$'!B'R+&#B'&'D&#!,'G&,*$'%&'"#%&%$'%$'
J!,*&1$-&'L!#'$%#O"&%&>'_B'*&0+1$#,!B'BW!'B+B*$3*&%!B'
G!,' B$%#D$3*!B' %$' #%&%$' *$,"#E,#&' &' R+&*$,3E,#&' 5&'
J!,D&IW!'K&,,$#,&B7.'!B'R+&#B'B$'&G,$B$3*&D'$Z*,$;
D&D$3*$'G1&3!Bp

c) Pedimento cristalino8' "!D' $ZG,$BBW!'
1#D#*&%&' &' B+1.' B+%!$B*$' $' B+%$B*$' %&' "#%&%$.' $BB$'
"!DG&,*#D$3*!'C$!D!,L!1`C#"!'h',$G,$B$3*&%!'G$1!'
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&q!,&D$3*!'%$' ,!"^&B' ",#B*&1#3&B' &3*#C&B' 5G,h;"&D;
0,#&3&B7.'&G1&#3&%&B.'%$'L!,D&'&'3W!'G,!G#"#&,',+G*+,&'
3&'*!G!C,&O&'1!"&1.'"!DG!3%!'&'"^&D&%&'k%$G,$BBW!'
B$,*&3$a&jp'

 !" #$%&'()*+ ,-.)%)+.'R+$'%#BB$"&D'#3%#B*#3*&;
D$3*$'!'G$%#D$3*!'",#B*&1#3!.'!B'*&0+1$#,!B'$'&'G1&3H"#$'
1#*!,23$&>'')&'G1&3H"#$'1#*!,23$&.'&B'G1&3H"#$B'q+P#&#B'
*,&3BL!,D&D;B$' $D'G1&3H"#$B' qiP#!;D&,#3^&B' "!D'
D&3C+$-&#B.'!B'R+&#B'aE'L!,&D'$,,&%#"&%!B'G$1&'+,0&;
3#-&IW!'3&B'%$B$D0!"&%+,&B'%$'G$R+$3&'%#D$3BW!.'
!"!,,$3%!'&G$3&B'3&'G1&3H"#$'%!'Y#!'Q$&,E.'&'!$B*$.'
$'%!'Y#!'Q!"`.'&'1$B*$>

TBB$B' %!DH3#!B' C$!D!,L!1`C#"!B' %$O3$D'
&'"#%&%$'"!D!'$BB$3"#&1D$3*$'B$%#D$3*&,>'o&1'L&*!'

#DG1#"&'3&'$Z#B*F3"#&.'%!'G!3*!'%$'P#B*&'3&*+,&1.'%$'
$1$P&%&' *&Z&'%$' #3O1*,&IW!'%$'EC+&B'G1+P#&B.'G$,;
D#*#3%!'&'!"!,,F3"#&.'$D'L+3IW!'%&B'"&,&"*$,HB*#"&B'
G1+P#&#B.'%$',#"!'1$3I!1'L,$E*#"!.'!'R+&1'&1#D$3*&',#!B.'
,#&"^!B'$'1&C!&B'%+,&3*$'!B'D$B$B'%$'$B*#&C$D>'V'
&1*#*+%$'Dh%#&'%&'"#%&%$'%$'J!,*&1$-&'h'%$'4@'D.'!'
R+$'&'"!1!"&'3!'2D0#*!'%$'*$,,$3!B'0&#Z!B>'V1C+3B'
B$*!,$B' &G,$B$3*&D'D$3!,$B' &1*#*+%$B.' "!,,$BG!3;
%$3%!'bB' E,$&B'!"+G&%&B'G$1!B' ,$"+,B!B'^H%,#"!B>'
VB'%+3&B.'3!'$3*&3*!.'B$a&D'&B'D`P$#B'&*+&#B'!+'&B'
OZ&B'&3*#C&B.',$G,$B$3*&D'"rD!,!B'%$'D&#!,'$ZG,$B;
BW!'&1*#Dh*,#"&.'"!D'P&1!,$B'&"#D&'%$'4?'D$*,!B.'
!B'R+&#B',!DG$D'&'^!D!C$3$#%&%$'%&'*!G!C,&O&.'
"!D!'G!%$'B$,'&P&1#&%! 3&'J#C+,&'6>'

J#C+,&'68 V1*#*+%$B'%$'J!,*&1$-&>'s$,#O"&,'R+$'!'B$*!,'1$B*$'%&'"#%&%$.'!3%$'B$'B#*+&'&'E,$&'%$'$B*+%!B.'

J!,*&1$-&'$,&'"!1!3#-&%&'G!,'P$C$*&IW!'&%$;
R+&%&'bB'"!3%#Im$B'&D0#$3*&#B>')&'A1&3H"#$'c#*!,23$&.'
!"!,,#&'P$C$*&IW!'G#!3$#,&.'OZ&%!,&'%$'&,$#&B'%$'%+3&B'
$'G,&#&B>')!B'*&0+1$#,!B.'&',#"&'P$C$*&IW!'$Z#0#&'$BGh;
"#$B'*HG#"&B'%$'-!3&'"!B*$#,&.'&BB!"#&%&B'"!D'&1C+D&B'
$BGh"#$B'"!D+3B'b'-!3&'%$'B$,*W!'5P$C$*&IW!'Z$,`O*&.'
%$3!D#3&%&'"&&*#3C&7.'&'R+&1'B$'&"^&'^!a$'G,$B$3*$'
&G$3&B'3&'L!,D&'%$',$BH%+!B'#B!1&%!B.'*&#B'"!D!'3!'
"&DG+B' +3#P$,B#*E,#!' %&'/3#P$,B#%&%$' J$%$,&1' %!'

Q$&,E>')!B' B$CD$3*!B' qiP#!;D&,#3^!B' %&B' 0&"#&B'
^#%,!C,EO"&B.'!"!,,$D'D&3C+$-&#B>'V'$1$P&%&'&3*,!;
G#-&IW!'%&'E,$&'"!1!"&'̂ !a$'$D'$P#%F3"#&'&'!"!,,F3"#&'
%$'$BGh"#$B'P$C$*&#B'3W!'3&*#P&B'%$BB$B'%!DH3#!B.'%$'
L!,D&' ,&,$L$#*&>'V' P$C$*&IW!' R+$' &G,$B$3*&'D$3!,'
G,$B$3I&'%$'$BGh"#$B'L!,&B*$#,&B.'$Z`*#"&B.'"!,,$BG!3%$'
&!'D&3C+$-&1.'G,$B$3*$'3&B'G1&3H"#$B'qiP#!;D&,#3^&B'
%!B',#!B'Q!"`'$'Q$&,E>'V'0&#Z&'%$3B#%&%$'P$C$*&"#!3&1'
%$'J!,*&1$-&'h'#1+B*,&%&'G$1&'J#C+,&'9>
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J!,*&1$-&'&G,$B$3*&'+D'"1#D&'*,!G#"&1'iD#%!'
"!D'$B*&IW!'B$"&'0$D'%$O3#%&>'VB'Dh%#&B'G1+P#!Dh;
*,#"&B'BW!'$1$P&%&B.'D&B'̂ E'#,,$C+1&,#%&%$'%&'%#B*,#0+#;
IW!'%&B'G,$"#G#*&Im$B'&!'1!3C!'%!'&3!.'*,&%+-#%&'3&'
"!3"$3*,&IW!'%$'"$,"&'%$'=4t'%!'*!*&1'%&B'"^+P&B'3!'
G,#D$#,!'B$D$B*,$>'M&%!'!'"&,E*$,'*,!G#"&1.'B+0;$R+&;
*!,#&1'%&'"#%&%$.'&B'*$DG$,&*+,&B'Dh%#&B'BW!'$1$P&%&B.'
B#*+&%&B'$D'P&1!,$B'D$3B&#B'Dh%#!B'R+$'PW!'%$'4<'&'
4\'C,&+B.'!'R+$'*&D0hD'#DG1#"&'$D'$1$P&%&'*&Z&'&3+&1'
%$'$P&G!*,&3BG#,&IW!',$&1.'R+$'h'%&'!,%$D'%$'==:DD8'
*&1' L&*!' #DG1#"&' $D'$Z#B*F3"#&' %$' &"$3*+&%!'%hO"#*'
^H%,#"!'&3+&1'3!'B$C+3%!'B$D$B*,$'%!'&3!.'%&'!,%$D'
%$'X@@DD'5QcV/Mf)_; VcT p'AT/csV o.'4??47>'
VBB#D.'̂ E'$B*,$BB$'3!'&D0#$3*$.'#DG1#"&3%!'$D'"!D;
G!,*&D$3*!'"1#DE*#"!'"!D'*$3%F3"#&'b'B$D#;&,#%$->'o&1'
L&*!'h'&"$3*+&%!'G$1&'$Z#B*F3"#&'$L$*#P&'%$'"!3%#Im$B'
"1#DE*#"&B'B$D#;E,#%&B'3&'̂ #3*$,123%#&.'R+$'*,&3BL!,D&'
!')!,%$B*$'0,&B#1$#,!'$D'+D&'$Z"$IW!'"1#DE*#"&.'G!,'
B$,'#3*$,*,!G#"&1.'B+0;$R+&*!,#&1.'G!,hD'B$"!

Caracterização geoambiental das dunas do Cocó

M+3&B'"!B*$#,&B'BW!'L!,D&B'%$',$1$P!'",#&%&B'
G$1&'&IW!'%!'P$3*!.'R+$'D!0#1#-&'&,$#&B'%#BG!3HP$#B'3&B'
G,&#&B'$'&B'&"+D+1&D'3&'L!,D&'%$'"rD!,!B'%$'&1*+,&B'
P&,#&%&B.' 3!' #3*$,#!,' %&' -!3&' "!B*$#,&>'T1&B' G!%$D'

B$,'D`P$#B'5"!D'D#C,&IW!'"!3*H3+&'%&B'&,$#&B7.'OZ&B'
5&BB!"#&%&B'b'G,$B$3I&'%$'"!0$,*+,&'P$C$*&1'"!B*$#,&.'
R+$'#D!0#1#-&'!B'B$%#D$3*!B7'$'B$D#;OZ&B'5"!D'$3;
"!B*&B'!+'%!,B!B'G&,"#&1D$3*$'D`P$#B.'G&,"#&1D$3*$'
OZ!B7>' 'VB' %+3&B' %!'Q!"`' BW!' B$D#;OZ&B.' %!' *#G!'
dG&,&0`1#"&Bj>'

VB'%+3&B'G&,&0`1#"&B'*FD'L!,D&'$D'D$#&;
1+&.'!+'croissant.'"!D'0,&I!B'%#BG!B*!B'1!3C#*+%#;
3&1D$3*$'b'%#,$IW!'%!'P$3*!'G,#3"#G&1.'&3*$"$%$3;
%!'!' "!,G!'G,#3"#G&1' %&' %+3&' 53$BB$' B$3*#%!.' BW!'
!G!B*&B'bB'%+3&B'0&,"&3&B.'R+$'*&D0hD'*FD'L!,D&'
em croissant, G!,hD'"!D'B$CD$3*!B'1&*$,&#B'u'!B'
braços – posteriores ao corpo principal da duna 

5J#C+,&' <7>' o&#B' *#G!B' %$' %+3&B' G!*$3"#&1#-&D' &'
L!,D&IW!'%$'$"!BB#B*$D&B'G&*#"+1&,$B.'G!#B'3!'B$+'
#3*$,#!,'"!D+D$3*$'!"!,,$D'1&C!&B.'L!,D&%&B'G$1&'
%$q&IW!.'R+$'$P!1+#'"!D'!'P$3*!',$D!P$3%!'&,$#&B'
&*h'&*#3C#,'!'3HP$1'%!'1$3I!1'L,$E*#"!.'!'R+&1'$3*W!'
&q!,&>'VB'%+3&B'G&,&0`1#"&B'$Z#B*$3*$B'3!'B$CD$3;
*!' 3!,%$B*$' %$' J!,*&1$-&' BW!' %!' *#G!' G&,&0`1#"&B'
k^&#,G#3l' u' 1#*$,&1D$3*$.' G&,&0`1#"&B' kC,&DG!;%$;
"&0$1!j>'o&#B' L$#Im$B' BW!' &BB#D' %$3!D#3&%&B' $D'
,&-W!'%&'C,&3%$'$ZG,$BBW!'$BG&"#&1'R+$'&G,$B$3*&D'
!B' 0,&I!B' %&' %+3&.' R+$' B$' G,!1!3C&D' G!,' PE,#&B'
"$3*$3&B'%$'D$*,!B.'&*h'R+#1rD$*,!B.'$D'%#,$IW!'&!'
#3*$,#!,'%!'"!3*#3$3*$8'!B'B$%#D$3*!B',$*#,&%!B'%&'

J#C+,&'98'Q!0$,*+,&'s$C$*&1'$D'J!,*&1$-&>'

V'E,$&'%$'$B*+%!'&"^&;B$',$"!0$,*&'G$1&'L!,D&IW!'q!,$B*&1'"!B*$#,&'R+$',$"!0,$'*&0+1$#,!B'"!B*$#,!B'$'%+3&B>
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-!3&'"$3*,&1'G$1&'%$q&IW!'&"+D+1&D;B$'3!'front da 

%+3&.'G,!D!P$3%!'&BB#D'&'B+&'"!3*H3+&'D#C,&IW!'
$D'%#,$IW!'&!'#3*$,#!,'%&'-!3&'"!B*$#,& 5J#C+,&'X7>

VB'%+3&B'G&,&0`1#"&B'3!')!,%$B*$'$'3!'TB*&%!'
%!'Q$&,E'&G,$B$3*&D'+D'G,!"$BB!'$P!1+*#P!'0&B*&3;
*$' B#3C+1&,' $' "!DG1$Z!>'T1&B' %$,#P&D'$D'C$,&1' %$'

J#C+,&'<8'N$!D$*,#&'C$3h,#"&'%$'+D&'%+3&'G&,&0`1#"&>' $*&'b'$BR+$,%&'#3%#"&'&'%#,$IW!'%!'P$3*!'G,#3"#G&1>'

V'1$*,&'M'#3%#"&'!'L,!3*'%&'%+3&>'T3*,$'!B'0,&I!B.'3&'E,$&'%$'D&#!,'%$q&IW!.'!"!,,$D'1&C!&B'#3*$,%+3&,$B>'J!3*$8'MVsf .'4??X>

J#C+,&'X8'Q&DG!'%$'%+3&B'G&,&0`1#"&B'khairpinl'3!'B$CD$3*!'1$B*$'%$'J!,*&1$-&>''VB'%+3&B'$B*W!'#%$3*#O"&%&B'&*,&PhB'%&B'1#3^&B'$D'

P$,D$1^!>'J!3*$8'J!*!'&h,$&'%&'$DG,$B&'Q,+-$#,!'%!' +1.'%$'@=X\>
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D+%&3I&B'D!,L!1`C#"&B.'$3C$3%,&%&B'G!,'D+%&3I&B'
"1#DE*#"&B.' G$1&B' R+&#B' G&BB&D' &B' %+3&B' 0&,"&3&B.'
R+$',$G,$B$3*&D'L!,D&B'%+3&,$B'0$D'D&#B'L,$R+$3*$B'
3&'-!3&'"!B*$#,&'"$&,$3B$>''TD'L+3IW!'%$'D+%&3I&B'
"1#DE*#"&B'3&*+,&#B.'R+$'L!,&D'"!D+3B'&!' 1!3C!'%&'
^#B*`,#&'C$!1`C#"&',$"$3*$.'&'"!0$,*+,&'P$C$*&1';'R+$'
*$3%$'&'B$'%$B$3P!1P$,'D&#B'$D'hG!"&B'iD#%&B'$'&BB#D'
OZ&,'%+3&B.'$'&'B$'%$B$3P!1P$,'D$3!B'$D'hG!"&B'D&#B'
B$"&B.'&BB#D'G$,D*#3%!'&'D#C,&IW!'%$'%+3&B';.'BW!'!B'
$1$D$3*!B' O3&#B' ,$BG!3BEP$#B' G!,' $BB&B'D+%&3I&B'
D!,L!1`C#"&B' 5M/YV)p'vTYY[V)).' 4??X7>'o&1'
G,!"$BB!' G!%$' B$,' &G,$"#&%!' &' G&,*#,' %&' &3E1#B$' %&'
J#C+,&':>'

V'D+%&3I&'%$'L!,D&.'%$'0&,"&3`#%$'$'0&,"&3&'
G&,&'G&,&0`1#"&.',$B+1*&.'$D'!+*,&B'G&1&P,&B.'%$'G,!"$BB!'
%$'$B*&0#1#-&IW!'%$'%+3&B'D`P$#B.'!'R+&1.'&!'B$+'*h,D#3!.'
#DG1#"&'3&'C$,&IW!'%$'+D'3!P!'$"!BB#B*$D&'u'%$'+D&'
3!P&'L&+3&'$'q!,&';'3&B'E,$&B'%$'!"!,,F3"#&B'5o _VY'
et al.'4??=7>'V'#%&%$'%&B'%+3&B'%!'Q!"`'5J#C+,&'\7'u'#B*!'
h.'&'#%&%$'%$'OZ&IW!'%&B'&,$#&B';'L!#'$B*#D&%&.'&'G&,*#,'%$'
%&*&Im$B'G!,'*$,D!1+D#3$B"F3"#&'5w@D7.'G&,&'O3B'%$BB&'
G$BR+#B&.'"!D!'%&'!,%$D'%$'@.=??'xS_

 
4<?'&3!B>'TBB&'

%&*&IW!',$G,$B$3*&'&'G,#D$#,&.'$D'*$,D!B'%!'"&DG!'%+3&,'
%$'J!,*&1$-&.'$'&O3&'&'!0*#%&'&3*$,#!,D$3*$'3&'A,&#&'%!'
A$"hD'59?'eD'%$'J!,*&1$-&7'G!,'[&#&'5@==\7'$'3!'A!,*!'
%&B'M+3&B'G!,'oB!&,'et al'54??=7.'R+$'#3%#"&,&D'#%&%$'
$3*,$'@>:??'&3!B>

J#C+,&':8'[+%&3I&'%$'L!,D&'%$'%+3&B'"!B*$#,&B'3!')!,%$B*$'%!'K,&B#1>')!'*!G!.'$D'*$,,$,3!B'3&*+,&#B.'+D'"&DG!'%$'0&,"&3`#%$B'$P!1+#'

G&,&'G&,&0`1#"&B'hairpin'$D'B$CD$3*!'%!'1#*!,&1'%!'[&,&3^W!>')!'"$3*,!'$'&0&#Z!.'$Z$,"H"#!'%$'D!%$1#-&IW!'D!B*,&3%!'&B'$*&G&B'$P!1+*#P&B'

%$'*,&3BL!,D&IW!'%$'%+3&B'0&,"&3&B'$D'G&,&0`1#"&B.'$D'L+3IW!'%$'D+%&3I&B'3&'"!0$,*+,&'P$C$*&1.',$B+1*&3*$B'%$'D+%&3I&B'"1#DE*#"&B'!"!,;

,#%&B'3&'^#B*`,#&'C$!1`C#"&',$"$3*$.'$'*&1'"!D!'!"!,,$'3&',$C#W!'"!B*$#,&'%!'Q$&,E>'J!3*$8'M/YV)p'vTYY[V)).'4??X>'V+*!,#-&IW!'%$'+B!'

%&'OC+,&'C$3*#1D$3*$'"!3"$%#%&'G$1&'American Physical Society - APS>'WebSite'%!'&,*#C!8'^**G8SSG,1>&GB>!,CS&0B*,&"*SAYcSP=:S#@\S$@\\??@>

J#C+,&'\8'M+3&B'%!'Q!"`>'Y$BR+H"#!B'%!'"&DG!'%$'%+3&B'G&,&0`1#"&B'B$D#;OZ!'3&'D&,C$D'1$B*$'%!'Y#!'Q!"`>'J!*!'%$'3!P$D0,!'%$'4??\>
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Q!D!'$1$D$3*!B'"!3B*#*+#3*$B'%$'"&DG!B'%$'
%+3&B'G&,&0`1#"&B.'!"!,,$D'1&C!&B'#3*$,%+3&,$B'G$,$;
3$B'$'#3*$,D#*$3*$B.'!1^!B'%lEC+&'$'E,$&B'&1&C&%&B'$'
&1&CEP$#B>''_'C,&+'%$'&1*$,&IW!'&3*,`G#"&'%!'*$,,$3!'$D'
&3E1#B$'3W!'G$,D#*$'D&#B'#%$3*#O"&,'*!%&'&',#R+$-&'%!B'
,$"+,B!B'^H%,#"!B'B+G$,O"#&#B'R+$'"&,&"*$,#-&D'$BB$'
*#G!'%$'B#B*$D&'%+3&,>'TBB&',#R+$-&'G!%$.'3!'$3*&3*!.'
B$,'&P&1#&%&'&'G&,*#,'%&'P#B+&1#-&IW!'%$'%+3&B'B$D$;
1^&3*$B'$Z#B*$3*$B'&#3%&'^!a$'3!'1#*!,&1'%$'c&C!#3^&.'
Q$&,E'5J#C+,&'=7>'

V#3%&'&BB#D.'&'G&,*#,'%$'*,&0&1^!B'%$'"&DG!.'
L!#'G!BBHP$1'&P$,#C+&,'&'$Z#B*F3"#&'%$'!1^!B'%lEC+&.'
G$R+$3!B' "`,,$C!B' %$' $ZG,$BBW!' $BG&"#&1' ,$B*,#*&' $'
E,$&B'%$'0&#Z#!.'1!"&1'%$'L!,D&IW!'%$'1&C!&B'#3*$,%+;
3&,$B'#3*$,D#*$3*$B'5J#C+,&'@?7>'VB'%+3&B'G,&0`1#"&B 
hairpin'$'B$+B',$"+,B!B'^H%,#"!B'a&D&#B'P!1*&,W!'&'B$'
%$B$3P!1P$,'3&'-!3&'1#*!,23$&'%$'J!,*&1$-&.'$D'L+3IW!'
%&'#3$Z#B*F3"#&'%$'$BG&I!'G&,&'&"!D!%&IW!'%$'&,$#&B'
3!B'%#&B'&*+&#B>'

J#C+,&'=8'M+3&B'G&,&0`1#"&B'dhairpinj'"!3B$,P&%&B'3&'G,&#&'%&'c&C!#3^&>'TBB&'G&#B&C$D'%+3&,.'"!D'L!,D&B'$ZG!3%!'D&#B'%$'6'eD'

%$'$Z*$3BW!.'&G,$B$3*&'C,&3%$',#R+$-&'%$'"!1$Im$B'%$'EC+&B'B+G$,O"#&#B.'"!D!'1&C!&B'#3*$,%+3&,$B.'$3*,$'!B'0,&I!B'%&B'%+3&B.'"!3B#;

%$,&3%!'R+$'&'%$q&IW!'L&-'&q!,&,'!'1$3I!1'L,$E*#"!'B+G$,O"#&1>'TBB&'$,&'&'G&#B&C$D'*HG#"&'%&B'%+3&B'G&,&0`1#"&B'hairpin'%$'J!,*&1$-&.'

&3*$B'%&'R+&B$'"!DG1$*&'%$B*,+#IW!'%!B'"&DG!B'%+3&,$B'&1#'$Z#B*$3*$B'%$'L!,D&'3&*+,&1>'J!*!'%$'&0,#1'%$'@==X>

J#C+,&'@?8'c&C!&'#3*$,%+3&,'&BB!,$&%&>'VB'"!3%#Im$B'^#%,!D`,O"&B'BW!'#3%#"&%&B'G$1&''G,$B$3I&'%&B'D&",`O*&B'Eichornia crassipes 

5!'&C+&Gh8 B$*&'@7'$'"&G#D'%lEC+&'5Paspalidium geminatum, B$*&'47.'&1hD'%$'!+*,&B'P$C$*&Im$B'&R+E*#"&B'*HG#"&B'%$'E,$&B'%$C,&%&;

%&B>'_'B$*!,'"!,,$BG!3%$'b'+D&'1&C!&'#3*$,%+3&,'G$,$3$.'^!a$'"!DG1$*&D$3*$'&BB!,$&%&.'G!1+H%&'$'&BOZ#&%&'G!,'P$C$*&IW!'&R+E*#"&'

#3P&B#P&.'"!D!',$B+1*&%!'%$'&1*$,&Im$B'&3*,`G#"&B'%$'$1$P&%&'D&C3#*+%$.'!"!,,#%&B'B!0,$*+%!'&!'1!3C!'%&'%h"&%&'%$'@==?>'J!*!'%$'

3!P$D0,!'%$'4??\>

 

1 

2 
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)&',$&1#%&%$.'"!3B#%$,&3%!;B$'!'&*+&1',#*D!'
$'L!,D&'%$'!"+G&IW!'%&'-!3&'"!B*$#,&',$C#!3&1'"!D'
C,&3%$B'"!DG1$Z!B'*+,HB*#"!B'$'"!3B*,+Im$B'B$D'",#*h;
,#!B'&D0#$3*&#B.'G!%$;B$'B$C+,&D$3*$'"!3B#%$,&,'R+$'
*&#B',$1$P!B'a&D&#B'P!1*&,W!'&'B$,'G,!%+-#%!B'$D'*!%&''
&'$Z*$3BW!'%&'-!3&'"!B*$#,&'%!')!,%$B*$'%!'K,&B#1>'TD'
&%#IW!.'&'"!3*#3+&,'$BB$',#*D!'%$'!"+G&IW!.'&B'L!,D&B'
$Z#B*$3*$B'L&*&1D$3*$'%$B&G&,$"$,W!.'G$,%$3%!;B$'G&,&'
B$DG,$'G&#B&C$3B'3&*+,&#B' R+$' &' ^#B*`,#&' C$!1`C#"&'
%$D&3!+'D#1^&,$B'%$'&3!B'G&,&'"!3B*,+#,>

SEGMENTO LESTE DE FORTALEZA: ÁREA 
URBANA CONSOLIDADE COM DUNAS RE-
SIDUAIS 

J!,*&1$-&.'R+&3%!'%&'"^$C&%&'%!B'G!,*+C+$B$B'
3!B'&3!B'@><??.'$,&'+D'B`'"&DG!'%$'%+3&B'%$'C,&3%$'
$ZG,$BBW!>'[&B.'&'"#%&%$'",$B"$+.'%!'G!3*!'%$'P#B*&'+,;
0&3!.'bB'"+B*&B'%&'%$B*,+#IW!'%!'B$+'G&*,#Dr3#!'$'G&#;
B&C$3B'3&*+,&#B>'Y#&"^!B.'"`,,$C!B.'"!0$,*+,&'P$C$*&1'
3&*#P&.'"&DG!B'%$'%+3&B'$'G,&#&B.'L!,&D'B#DG1$BD$3*$'

J#C+,&'@@8'V1*$,&IW!'3&'"!0$,*+,&'%$'%+3&B'%$'J!,*&1$-&>'n'$BR+$,%&;'&D&,$1!'$B"+,!'5L&*#&'D&#!,78'&3!'@=<\p'&D&,$1!'"1&,!'5L&*#&'

D$3!,78'&3!'4??9>'n'%#,$#*&8'P$,%$'"1&,!'5L&*#&'D&#!,7.'&3!'@=<\p's$,%$'$B"+,!'5L&*#&'D$3!,7.'&3!'4??9>'J!3*$8'A#3^$#,!.'4??=>

%$B&G&,$"$3%!'&!'1!3C!'%!'G,!"$BB!'$P!1+*#P!'^#B*`;
,#"!'%$'B+&'D&1^&'+,0&3&>')$BB$'G,!"$BB!.'!'"&DG!'
%$'%+3&B'L!#'B$3%!',$%+-#%!'G&+1&*#3&D$3*$>'yE'3!B'
&3!B'@=:?.'G,&*#"&D$3*$',$B*&P&D'!B'B$*!,$B'%&'A,&#&'
%!'J+*+,!'$'&'E,$&'3!,%$B*$'%&'"#%&%$.'!3%$'B$'B#*+&'
!'*$,,$3!'$D'&3E1#B$.'"!D',$D&3$B"$3*$B'%$'*$,,$3!B'
%+3&,$B'3W!'%$C,&%&%!B>'V'G&,*#,'%&'%h"&%&'%$'@=:?.'
&'%$B*,+#IW!'&DG1#!+;B$.'&*,&PhB'%$'%$BD&*&D$3*!'$'
*$,,&G1&3&C$D.'P#B&3%!'&'"!3B*,+IW!'%$'P#&B'%$'"#,;
"+1&IW!.'$%#LH"#!B',$B#%$3"#&#B'$'&*h'+B!'%&B'&,$#&B'3&'
"!3B*,+IW!'"#P#1>'V'J#C+,&'@@'%$D!3B*,&'&'$,,&%#"&IW!'
%!'$BG&I!'+,0&3!'%$BB$B',$1$P!B>'

VG$B&,'%&'%#D#3+#IW!'%,&DE*#"&'%&'G&#B&C$D'
%+3&,.'R+$'"!1!"&'&B'%+3&B'$D'J!,*&1$-&'$D'B#*+&IW!'
%$',$D&3$B"$3*$B',$B#%+&#B.'&'%$B*,+#IW!'%!B'*$,,$3!B'
%$'%+3&B'"!3*#3+&'!"!,,$3%!>'VBB#D'h'R+$'!'*$,,$3!'
$D'*$1&'L!#'!0a$*!'%$'G,!L+3%&'&C,$BBW!'&!'O3&1'%!'

&3!'%$'4??\.'%$'L!,D&'"1&3%$B*#3&.'"!D!'*$3*&*#P&'%$'
%$B!0$%#F3"#&'b'Y$B!1+IW!'6?6.'%!'Q!3B$1^!')&"#!3&1'
%!'[$#!'VD0#$3*$'u'Q_)V[V.'R+$'"!1!"!+'$BB&B'
L$#Im$B'"!D!'z,$&B'%$'A,$B$,P&IW!'A$,D&3$3*$'uVAA'
&'G&,*#,'%$'4??4'5J#C+,&'@47>'_'!0a$*#P!'$,&'*,&3BL!,D&,'
&'E,$&'$D'B!1!'+,0&3!.'3&'G$,BG$"*#P&'%$'"!3B*,+IW!'
%$'"!3%!DH3#!',$B#%$3"#&1'"!D!'G$,D#*#&'&'1$C#B1&IW!'
+,0&3&'&3*$,#!,'&'4??4>'

V'%$B*,+#IW!'%&B'%+3&B'$D'J!,*&1$-&'P$D'"!;
1!"&3%!'&'"#%&%$'$D'"!3*$Z*!'%$'G$,D&3$3*$'$B*,$BB$'
&D0#$3*&1.'%&%!'!'$1$P&%!'C,&+'%$'#DG$,D$&0#1#-&IW!'
%!B'*$,,$3!B'R+$'$BB&'G,E*#"&'#DGm$>'V'#DG$,D$0#&1#;
-&IW!'*&D0hD'%#D#3+#'!',$&0&B*$"#D$3*!'%!B'1$3I`#B'
B+0*$,,23!B.'$'aE'h'3!*EP$1.'$D'E1C+3B'B$*!,$B'%$'J!,*&;
1$-&.'&'%#D#3+#IW!'%!B'$BG$1^!B'%lEC+&'%$'1&C!&B.'*&#B'
"!D!'&B'c&C!&B'%!'A&G#"+'$'c&C!&'%&'A,$"&0+,&.'G!,'
%#D#3+#IW!'%&'&1#D$3*&IW!'3!,D&1'&'G&,*#,'%!'B+0B!1!>'
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_B',$"+,B!B'̂ H%,#"!B'$B*W!'&BB#D'%#D#3+#3%!.'%$B&G&;
,$"$3%!'!+'B$3%!'&DG1&D$3*$'%$C,&%&%!B>'

Q!3B#%$,&3%!'!'L&*!'%&'G$R+$3&'&1*#*+%$'%!B'
*$,,$3!B'1!"&#B'$'&'&+BF3"#&'%$'%$B3#P$1&D$3*!B'*!C,E;
O"!B'$ZG,$BB#P!B.'&'!"!,,F3"#&'%$'$3"^$3*$B'+,0&3&B'
P$D'B$3%!.'$3*W!.' ' L,$R+$3*$>' 'o&#B' L&*!B' #DG1#"&D'
$D'%$B"!3L!,*!'+,0&3!' $' G,$a+H-!B'D&*$,#&#B.' *&3*!'
G&,&'&'G!G+1&IW!'R+&3*!'G&,&'&B'$B*,+*+,&B'+,0&3&B'
5&P$3#%&B'$B0+,&"&%&B.'"&1I&%&B'%&3#O"&%&B.'C&1$,#&B'
G1+P#&#B' &*+1^&%&B' G!,' B$%#D$3*!B' $' ,$BH%+!B' +,0&;
3!B.'&1&C&D$3*!B'"&+B&%!,$B'%$'G,!01$D&B'%$'B&i%$'
Gi01#"&.'&"iD+1!'$S!+'%#B*,#0+#IW!'%$'1#Z!'+,0&3!7>'
o&#B'G,$a+H-!B'&"&0&D'B&",#O"&3%!'&'G!G+1&IW!'%+G1&;
D$3*$8'C$,&D'#3"rD!%!B'$3R+&3*!'$B*W!'!"!,,$3%!'$'
^E'G$,%&'%$'#3P$B*#D$3*!B'$D'!+*,!B'B$*!,$B'B!"#&#B.'
"!D!'$%+"&IW!.'B&i%$.'*,&3BG!,*$B.'R+$'*$,W!'R+$'B$,'
,$;%#,$"#!3&%!B'G&,&'&',$"+G$,&IW!'%!'R+$'L!#'%&3#O;
"&%!'G$1&B'$3"^$3*$B>

V',$*#,&%&'%&'"!0$,*+,&'P$C$*&1'$D'J!,*&1$-&'
*&D0hD'h'L&*!,'%$'$Z*,$D&'G,$!"+G&IW!>'_'f3P$3*E,#!'
VD0#$3*&1'%$'J!,*&1$-&'5A[J.'4??47'#3%#"!+'R+$'$3*,$'
!B'&3!B'@=X\'$'4??4.'&'"#%&%$'G$,%$+'"$,"&'%$':?t'
%$'B+&'"!0$,*+,&'3&*+,&1>''fBB!'"!1!"&'!'L!,*&1$-$3B$'
$D'"!3*$Z*!'%$'0&#Z&'R+&1#%&%$'%$'P#%&.'L&*!'R+$'h'
,$L!,D&I&%!'G!,'!+*,&',$&1#%&%$8'$Z#B*$'D$3!B'%$'6'D4 

%$'E,$&'P$,%$'G!,'^&0#*&3*$'3&'"#%&%$>'V'_,C&3#-&IW!'
[+3%#&1'%&' &i%$'#3%#"&.'3!'$3*&3*!.'&'$Z#B*F3"#&'%$'

@4'D4' G!,' ^&0#*&3*$.' G&,&' &' $Z#B*F3"#&' %$' +D&'0!&'
R+&1#%&%$'%$'P#%&>'sE,#&B'"#%&%$B'0,&B#1$#,&B'aE'&*#3;
C#,&D'$BB$'G&*&D&,.'D&B'J!,*&1$-&.'3$B*$B'*$,D!B.'B`'
L&-',$C,#%#,>'

o&#B'D+%&3I&B'3!'R+&%,!'&D0#$3*&1'*,&%+-$D;B$'
G!,'D!%#O"&IW!'&"$3*+&%&'3!'"1#D&'+,0&3!.'$'#1̂ &B'%$'"&1!,'
PFD'B$3%!'%$*$"*&%&B'$D'&1C+3B'0&#,,!B'5[_/YV.'4??\7>'
V'*$DG$,&*+,&'P$D'*&D0hD'&+D$3*&3%!'3!B'i1*#D!B'&3!B.'
!"!,,$3%!'$D'&1C+D&B'E,$&B'P&1!,$B'$B*EP$#B'%$'&+D$3*!'%&'
!,%$D'%$'R+&B$'9'C,&+B'"$3*HC,&%!B'5[_/YV.'4??\7>'A&,&'
B$'*$,'+D&'#%h#&'%&'C,&P#%&%$'%$BB&'B#*+&IW!.'&B'D!%$1#-&;
Im$B'%!'A&#3$1'f3*$,C!P$3&D$3*&1'%$'[+%&3I&B'Q1#DE*#"&B'
;'fAAQ.'%&'_)/.'R+$'P$D',$&1#-&3%!'G,!C3`B*#"!B'$'",#&3%!'
"$3E,#!B'L+*+,!B'$D'*$,D!B'%$'&R+$"#D$3*!'C1!0&1.'#3%#"&'
+D'&+D$3*!'%&'!,%$D'%$'@'C,&+'G&,&'!B'G,`Z#D!B'%$"F3#!B.'
!'R+$'aE'#DG1#"&'$D'%$B&B*,$B'&D0#$3*&#B>'_,&.'J!,*&1$-&'aE'
&G,$B$3*&'P&1!,'*,FB'P$-$B'D&#!,'%!'R+$'!'&G!3*&3%!'G&,&'
&'Dh%#&'C1!0&1'G$1!'fAQQ>'

NATUREZA, CIÊNCIA E POLÍTICA PELA 
PRESERVAÇÃO DAS DUNAS DO COCÓ: CON-
CLUSÕES

_'D!P#D$3*!' '&D0#$3*&1'$D'J!,*&1$-&'&*+&'
^E'"$,"&'%$'6?'&3!B>'V!'1!3C!'%$BB$'G$,H!%!.'D$BD!'
"!DG!,*&3%!'&1C+D&B'!B"#1&Im$B'R+&3*!'b'G&,*#"#G&;
IW!'$'&IW!.'B$DG,$'L!#'&C$3*$'D!0#1#-&%!,'$'"&*&1#B&%!,'

J#C+,&'@48'M$B*,+#IW!'%&B'%+3&B'%!'Q!"`>'V'L!*!'#1+B*,&'&'E,$&'&G`B'&'%$B*,+#IW!',$&1#-&%&'G$1!B'*,&*!,$B'%$'$DG,$*$#,&B.'$D'%$-$D0,!'

%$'4??\>'J!*!8'K1!C'd &1P$D'&B'%+3&B'%!'Q!"`j>
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%$'"#%&%&3#&>'_'D!P#D$3*!'&"+D+1&'D+#*&B'P#*`,#&B.'
D&B'*&D0hD'PE,#&B'%$,,!*&BB'L,$3*$'&!B'C!P$,3!B'$'
#3*$,$BB$B'G,#P&%!B'u'D&B.'D$BD!'3$BB$B'D!D$3*!B.'
!'D!P#D$3*!'$"!1`C#"!'*$P$'!'G&G$1'L+3%&D$3*&1'%$'
G,!G#"#&,'%#B"+BBm$B'$',$q$Zm$B.'",#&3%!'$'&DG1#&3%!'
+D&'"+1*+,&'&D0#$3*&1'3&'"#%&%$>'

)!P&'$*&G&'%$BB&'1+*&'B!"#!&D0#$3*&1'#3#"#!+'
$D'!+*+0,!'%$'4??\.'R+&3%!'C,+G!B'%$'D!,&%!,$B'%!'
$3*!,3!'%&B'%+3&B'%!'Q!"`.'B!0,$BB&1*&%!B'G$1&'D!;
P#D$3*&IW!'3!B'*$,,$3!B'G!,'$DG,$B&B'%&'"!3B*,+IW!'
"#P#1.'!,C&3#-&,&D;B$'$D'*!,3!'%!',$"hD'",#&%!'D!;
P#D$3*!'k &1P$D'&B'M+3&B'%!'Q!"`j'$'&,*#"+1&,&D;B$'
"!D'&B'$3*#%&%$B'%!'D!P#D$3*!'&D0#$3*&1>''V'$Z#B*F3;
"#&'%$'&D0#$3*&1#B*&'$'&!'D$BD!'*$DG!'G$BR+#B&%!,&'
%&'E,$&'$D'R+$B*W!'G$,D#*#+'&'G,!%+IW!'%$'+D'G&,$"$,'
*h"3#"!;"#$3*HO"!.'R+$'L!#'$3"&D#3^&%!'G!,'P$,$&%!,'
$'*&D0hD'&D0#$3*&1#B*&'b'Q2D&,&'%!B's$,$&%!,$B.'3&'
L!,D&'%$'G,!a$*!'%$'1$#.'G,!G!3%!'&'",#&IW!'%$'+D&'
VYfT'u'z,$&'%$'Y$1$P&3*$'f3*$,$BB$'VD0#$3*&1.'E'1+-'
%&'1$C#B1&IW!'0,&B#1$#,&'$D'P#C!,>'V'VYfT'h'+D&'+3#%&;
%$'%$'"!3B$,P&IW!'R+$'3W!'#DG1#"&'$D'%$B&G,!G,#&IW!'
%!B'*$,,$3!B'G,$B$,P&%!B'G!,'1$#.'D&B'!B'%#BG!3#0#1#-&'
G&,&'$L$#*!B'%$'G,$B$,P&IW!'&D0#$3*&1>

Q!D!'G&,*$'%!'G,!"$BB!'1$C#B1&*#P!.'!'G,!a$;
*!'$'B$+'G&,$"$,'L!,&D'#3#"#&1D$3*$'&3&1#B&%!B'G$1&'
Q!D#BBW!'%$'Q!3B*#*+#IW!'$'y+B*#I&.'R+$'!'&G,!P!+>'
_'B$C+3%!'G&BB!.''&'&G,!P&IW!'3&'Q!D#BBW!'%!'[$#!'
VD0#$3*$.'G,!%+-#+'#3iD$,!B'G$,"&1I!B'$'"!3B*,&3C#;
D$3*!B.'"!DG!,*&3%!'&,C+#IW!'R+&3*!'b'P$,&"#%&%$'$'

"!DG$*F3"#&'%!B'%!"+D$3*!B>'sE,#!B'#3*$C,&3*$B'%!'
D!P#D$3*!'&D0#$3*&1'B!L,$,&D.'3$BB$'G$,H!%!.'*$3*&*#;
P&'%$'"$,"$&D$3*!.'&*,&PhB'%$'&D$&I&B'a+%#"#&#B.'&#3%&'
$D'"+,B!>'A!,hD.'&B'%$3i3"#&B',$&1#-&%&B'3!B'D$#!B'
%$'"!D+3#"&IW!'$'&'D!0#1#-&IW!'Gi01#"&'5J#C+,&'@67'
G,!%+-#,&D'$L$#*!B.'$'&BB#D.'$D'4\'%$'a+3^!'%$'4??=.'!'
G,!a$*!'L!#'"!1!"&%!'$D'P!*&IW!.'B!0'L!,*$'G,$BBW!'%!'
D!P#D$3*!'B!"#&#1'$'B!1#"#*&IW!'&BB#3&%&'G!,'D&#B'%$'
%+&B'D#1'G$BB!&B>'_B'P$,$&%!,$B.'&BB#D.''%!0,&,&D;B$'
bB'$P#%F3"#&B8'&'"#%&%$'R+$,#&'&'G,$B$,P&IW!'%&B'%+3&B'
%!'Q!"`>'A$1&'G,#D$#,&'P$-.'"!D!',$B+1*&%!.'L!#'",#&%&'
G!,' &*!' 1$C#B1&*#P!' +D&'+3#%&%$' %$' "!3B$,P&IW!.' &'
G&,*#,'%!'P!*!'L&P!,EP$1'%$'&DG1&'D&#!,#&>'

_'G,!"$BB!'G&,$"#&'$3"$,,&%!.'D&B.'G!,'#3#"#&;
*#P&'%$'P$,$&%!,'"!3*,E,#!'&!'G,!a$*!.'!'"&B!'L!#'1$P&%!'
b'a+B*#I&'"!D+D.'B!0'&,C+D$3*!'%$'L$,#,'1$#B'&3*#C&B>'
o&1'#3#"#&*#P&'G,!%+-#+'%+,&'D&B'"+,*&'0&*&1^&'a+%#;
"#&1.'"!D'1#D#3&,$B'L&P!,EP$#B'$'"!3*,E,#&B.'&*h'B$,$D'
$BC!*&%!B'!B'#3B*,+D$3*!B'a+%#"#&#B.'R+$'&G!3*&,&D.'
&!'O3&1.'&'3$"$BB#%&%$'%$'$3P#!'%!'G,!a$*!'&G,!P&%!'
G&,&'B&3IW!'%&'G,$L$#*&>'V#3%&'"!+0$'$BG$,&'%$'$Z&*!B'
R+#3-$'%#&B'u'G,&-!'1$C&1'u'G&,&'R+$'*&1'B&3IW!'!"!,;
,$BB$.'D&B'$1&'O3&1D$3*$'L!#',$&1#-&%&.'G!,'#3#"#&*#P&'
%&'A,$L$#*&'c+#-#&3$'c#3B.'$D'X'%$'!+*+0,!'%$'4??=.'
L#"&3%!' %$L#3#*#P&D$3*$' G,!#0#%&' &' "!3B*,+IW!' %$'
R+&1R+$,'$DG,$$3%#D$3*!'3&'E,$&>'

V'"#%&%$'"$1$0,!+'&'P#*`,#&'%$'PE,#&B'L!,D&B>'
o!%!B'!B'D$#!B'%$'"!D+3#"&IW!'%$,&D'%$B*&R+$'b'G,$;
B$,P&IW!'%&B'%+3&B>'_'D!P#D$3*!'&D0#$3*&1.'G!,'B+&'

J#C+,&'@68'[!0#1#-&IW!'$D'G,!1'%&'G,!*$IW!'%&B'%+3&B'%!'Q!"`>'A&BB$&*&',$&1#-&%&'P#B&3%!'"^&D&,'&'&*$3IW!'%&'G!G+1&IW!'%$'J!,*&;

1$-&'G&,&'&'3$"$BB#%&%$'%$'G,$B$,P&IW!'%&B'%+3&B'%!'Q!"`.'&!'D$BD!'*$DG!'$D'R+$'P#B!+'%$3+3"#&,'&'G$,B$C+#IW!'$'!B'%$BD&3%!B'

&BB!"#&%!B'"!D'!'G,!"$BB!'%$'%#B"+BBW!'$'P!*&IW!'%!'G,!a$*!'%$'G,$B$,P&IW!'%$BB$'"&DG!',$B#%+&1'%$'%+3&B'3&'Q2D&,&'%!B's$,$&%!;

,$B'%$'J!,*&1$-&>'TD'@='%$'a+1^!'%$'4??=>'J!3*$8'K1!C'd &1P$D'&B'M+3&B'%!'Q!"`j>'M#BG!3HP$1'$D8'{^**G8SSB&1P$D&B%+3&B%!"!"!>

01!CBG!*>"!D|>
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P$-.''"!D$D!,!+'&*,&PhB'%$'3!*&'Gi01#"&.'3!B'B$C+#3;
*$B'*$,D!B8'd$BB&'#DG!,*&3*$'P#*`,#&'h'+D&'P#*`,#&'3W!'
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