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RESUMO: Na região Noroeste de Portugal, as vertentes de maior declive das áreas montanhosas de substracto 
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vigorosos destacam-se as suas características estruturais, geológicas e morfológicas.
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trabalho pretende contribuir para o aperfeiçoamento da modelação computacional dos movimentos em 
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liação multi-factorial da susceptibilidade face aos movimentos em massa é precursora na investigação 
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condicionante de extrema importância para a evolução dinâmica das vertentes.
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 Visando contribuir para superar esta lacuna, o trabalho de investigação aqui sintetizado partiu da 
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rão, designadamente depósitos de vertente periglaciares e tardiglaciares, mantos de alteração e, ainda, 
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levantadas no terreno, procedeu-se a uma correlação ponderada com os demais factores seleccionados, 
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na serra do Marão
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ABSTRACT: The mountainous alignments that cross Northern Portugal in a longitudinal direction combine a rough 
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These slopes are often regularized by surface formations, which correspond to weathering mantles on 

granite and quaternary deposits produced by periglacial processes, the last ones more frequent over 

schist.
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a crucial role in slope dynamics. The Marão Hill is a tectonic relief, mostly constituted by metamorphic 

rocks, with deeply entrenched valleys and accented slopes, where the surface formations have a strong 

presence. Aiming to show the absolute need of considering these formations in mass movement risk 
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georeferenciation and representation in a Geographical Information System. Then it was conducted a 

correlated spatial analysis, with a weighted overlay of the permanent conditioning factors considered 

more relevant, besides surface formations, within this territorial context, particularly lithology, slope, 

slope aspect and vegetation cover.

 The results show a major difference between the two hazard maps produced, by including or neglecting 
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pes, north quadrant orientation and the presence of surface formations, particularly the ones from the 

tardiglacial period, characterized by less cohesion and bigger heterometry.
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António de Sousa Pedrosa, Andreia Pereira

>9$ (-d9$ B!-C'@D,9$ bE,$C'29$ 12-,"('C,0(,$
0!9$20(,-,99'C$9A!$'$B!-C'@A!$1,$O20YA!)$K,9,h!9'$
,$K!C20?!9#$>9$-!"Y'9$1,9('9$(-d9$B!-C'@D,9$9A!$'9$
C'29$'0(2?'9$1'$̂ -,')$'(-2+E201!79,7.Y,$'$21'1,$"/C+-2"'$
"!C$+'9,$,C$"!--,.'@D,9$-,?2!0'29$,$0!$B'"(!$1'$B!0(,$
'.2C,0('1!-'$1'9$"!--,0(,9$1,$ (E-+21,;$9,-$'$F.'('B!-7
C'$"/C+-2"'$92(E'1'$'$&Q)$Q$,$ Q$1'$+'"2'$!01,$9,$
1,F!92('-'C$!9$C'(,-2'29$bE,$"!09(2(E,C$!$"!CF.,`!$
`29(!7?-'E]^bE2"!$1!$L-EF!$1!$K!E-!$j R* >)$=6g3k#

R9$(,--,0!9$!-1!]_"2"!9$'99,0('C$,C$129"!-7
1/0"2'$,9(-'(2?-^G"'$9!+-,$!9$'0(,-2!-,9$,$202"2'C79,$
F!-$EC$"!0?.!C,-'1!$CE2(!$?-!99,2-!$,$F!.2?f02"!#$
Q9(,$ "!0?.!C,-'1!$ "!--,9F!01,-2'$ '!$ 20_"2!$ 1'$
(-'09?-,99A!$R-1!]_"2"'$ ,C$C'-$ F!E"!$ F-!BE01!)$
'F-,9,0('01!79,$Y,(,-!?f0,!$"!0921,-'01!$!$?-'E$1,$
-!.'C,0(!$1!9$C'(,-2'29$'992C$"!C!$'$C'(-2;$bE,$!9$
'?-,?'$jZ[TQ[ZR)$,($'.#)$=6o3k#

K29(20?E,C79,$ 1E'9$ B!-C'@D,9$ 1,$ 21'1,$
R-1!]_"2"'I$'$B!-C'@A!$1,$bE'-(;2(!$'-C!-2"'0!$,$'$
B!-C'@A!$1,$O'-1,.Y'9$jOQZQ[Z>)$=6g6k#$>$F-2C,27
-'$f$B!-C'1'$BE01'C,0('.C,0(,$F,.'$'.(,-0/0"2'$1,$
bE'-(;2(!9$,$`29(!9$"20;,0(!9)$,0bE'0(!$bE,$'$9,?E07
1')$bE,$'99,0('$9!+-,$'$'0(,-2!-)$202"2'79,$F!-$-!"Y'9$
1,$(2F!$G.2(!9$,$`29(!9$C2"^",!9$"!C$20(,-"'.@D,9$1,$
C,('992.2(!9)$,]!.E201!$F'-'$G.2(!9$,$`29(!9$"20;,0(!7
7';E.'1!9$,)$F!-$GC)$F'-'$`29(!9$'-1!9_B,-!9#$>$9E'$
,9F,99E-'$f$]'-2^],.$1,]21!$c9$20(,09'9$1,B!-C'@D,9$

bE,$9!B-,E$'!$.!0?!$1'$Y29(H-2'$?,!.H?2"'#
R9$(,--,0!9$ 2.a-2"!9$!"EF'C$EC'$̂ -,'$92?02G7

"'(2]'$1'$ ,--'$1!$J'-A!$,$('.$"!C!$!9$1!$R-1!]_"2"!$
'F-,9,0('C$12],-9!9$ (2F!9$1,$ B^"2,9#$O,-,2-'$ j=6gXk$
distingue a formação de Campanhó$!01,$'9$ .2(!B^7
"2,9$-,F-,9,0('1'9$9A!$(_F2"'9$1!$ 2.a-2"!)$1'('1'9$1!$
N'01!],-2'0!$'!$NE1.!]2'0!$,$'$formação de Santos, 
1,$12B_"2.$1'('@A!$h^$bE,$!9$?,H.!?!9$0A!$129FD,C$1,$
,.,C,0(!9$+2!"-!0!.H?2"!9$bE,$!$F,-C2('C$B';,-#$&!$
,0('0(!)$!$C,9C!$'E(!-)$ ,C$"!--,.'@A!$"!C$!E(-!9$
.!"'29$-,F!-('7'9$'!$ 2.a-2"!$ EF,-2!-$!E)$C'29$F-!7
]'],.C,0(,$'!$K,]H02"!$20B,-2!-#

>9$E021'1,9$bE,$(,C!9$]201!$'$B';,-$-,B,-d07
"2'$9A!$"!0921,-'1'9$"!C!$'E(H"(!0,9#$M!-'C)$0!$,07
('0(!)$21,0(2G"'1'9$E021'1,9$F'-'E(H"(!0,9$,$'.H"(!0,9$
separadas todas elas por carreamentos. 

>9$F'-'E(H"(!0,9$"!--,9F!01,C$c9$E021'1,9$
1,$P'0'1,.!$,$J!0bE2C#$>$F-2C,2-'$F!1,$9E+12]212-7
79,$,C$12],-9'9$9E+E021'1,9)$9,01!$'$20B,-2!-$"'-'"(,7
-2;'1'$F,.!9$`29(!9$"'-+!0!9!9$"!C$20(,-"'.'@D,9$1,$
'CF,.2(!9)$.212(!9$,$bE'-(;2(!9)$,0bE'0(!$'$9EF,-2!-$9,$
"'-'"(,-2;'$F!-$EC'$9,bEd0"2'$-_(C2"'$0,?'(2]')$(_F2"'$
1,$(E-+212(!9$jOQZQ[Z>)$=6g6k#$&!$bE,$9,$-,B,-,$c$
E021'1,$1,$J!0bE2C)$,9('$F!1,79,$12]212-$,C$1E'9$
9E+E021'1,9)$ 1'9$ bE'29$ '$ 20B,-2!-$C!9(-'$ F,-B,2('$
"!--,9F!01d0"2'$"!C$'$B!-C'@A!$1,$P'CF'0YH$,$'$
superior com a de Santos.

M2?E-'$=I$P'-(!?-'G'$?,!7,9(-E(E-'.$1'$ ,--'$1!$J'-A!#
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R9$(,--,0!9$'.H"(!0,9$0'$^-,')$"!--,9F!01,C$
c$E021'1,$1,$i2.'$&E0,$bE,$f$"!09(2(E_1'$0'$+'9,$F!-$
bE'-(;2(!9)$ 9,?E201!79,$ !9$ ]E."'02(!9$ ,$ F!-$ GC$!9$
`29(!9$,99,0"2'.C,0(,$F,._(2"!9#

K,]21!$ c$ F!9(,-2!-$ 20(-E9A!$ 1!9$ ?-'02(!9$
Y!E],$EC'$B'2`'$1,$-!"Y'9$!-1!]_"2"!792.a-2"'9$bE,$
9!B-,-'C$EC'$B!-(,$'"@A!$1,$C,('C!-G9C!$1,$"!07
('"(!#$K,9('$B!-C'$!-2?20!E79,$EC'$!-.'$1,$"!-0,'0'9)$
`29(!9$bE2'9(!._(2"!9$,$̀ 29(!9$C!9bE,'1!9#$Q9(,$(2F!$1,$
-!"Y'9$9'.2,0('C79,$F,.'$9E'$2CF!-('0(,$1E-,;')$9,07
1!$1,$-,'.@'-$'9$"!-0,'0'9)$bE,$9,$'F-,9,0('C$CE2(!$
-,929(,0(,9$ '!9$ '?,0(,9$ 1'$ ?,!120/C2"'$ ,`(,-0'#$>$
9E'$.!"'.2;'@A!$,9(^$-,.'"2!0'1'$"!C$'$,`29(d0"2'$1!9$
?-'02(!9)$"Eh'$20(-E9A!$f$-,9F!09^],.$F,.'9$(-'09B!-7
C'@D,9$1'9$-!"Y'9$F-f7,`29(,0(,9)$!-2?20'01!$'E-f!.'9$
1,$C,('C!-G9C!#

>9$ -!"Y'9$ ?-'02(H21,9$ 'F-,9,0('C$ "'-'"(,7
-_9(2"'9$12],-92G"'1'9)$F,.!$bE,$9,$2CFD,$EC'$+-,],$
-,B,-d0"2'$c$9E'$?f0,9,$,$"!CF!92@A!$bE_C2"!7C20,-'7
.H?2"'$F'-'$C,.Y!-$9,$"!CF-,,01,-,C$'9$2CF.2"'@D,9$
bE,$F!1,-A!$(,-$0!$'F'-,"2C,0(!$1,$C!]2C,0(!9$,C$
massa. 

&,9('$ ^-,')$ ,0"!0(-'C79,$ -,F-,9,0('1!9$ !9$
(-d9$?-EF!9$1!9$?-'02(!9$Y,-"_02"!9)$1'$p!0'$P,0(-!$
[+f-2"'#$R$?-'02(!$ 1,$ 1E'9$C2"'9$ 92(E'79,$ 0'$ F'-(,$
&!-(,$1'$ ,--'$1!$J'-A!$,$"!--,9F!01,$'!9$+'(H.2(!9$
1,$O'-'1'0@'$,$1'$ -'#$1'$L-'@')$B!-C'01!$C'"2@!9$
1,$"!0(!-0!$9E+"2-"E.'-$bE,$ 20(-E,C$'$;!0'$",0(-'.$
1!9$C'0(!9$1,$"'--,'C,0(!)$9,01!$"'-'"(,-2;'1!9$F,.!$
F-,1!C_02!$1'$C!9"!]2(,$,$1,$?-'0E.'-21'1,$Cf12'$'$
?-!99,2-'#$>$Q9(,$1'$̂ -,'$"!0921,-'1'$0!$,9(E1!$9E-?,$
!$C'"2@!$"!CFH92(!$1,$i2.'$Z,'.$bE,$9,$"'-'"(,-2;'$
F!-$9,-$EC$?-'02(!$F!-G-H21,$1,$?-A!$?-!99,2-!$'$Cf7
12!)$,99,0"2'.C,0(,$+2!(_(2"!#$ ,?E01!$O,-,2-'$j=6g6k$
,0"!0(-'79,$CE2(!$1,B!-C'1!$F!-$"29'.Y'C,0(!9$1,`7
(-!9#$[CF!-('$'201'$-,B,-2-$!9$'F.2(!9$F,.!9$-,.,]'0(,9$
-,W,`!9$?,!C!-B!.H?2"!9$bE,$F!99E,C$0,9('$^-,'$,$
bE,$ 9A!$ 1!C20'0(,C,0(,$ '.+_(2"!9)$ F!-$ ],;,9)$ "!C$
granadas.

&!$,0('0(!)$!9$?-'02(!9$C'29$"!CE09$9A!$'bE,7
.,9$bE,$9,$,0?.!+'C$0!9$?-'02(H21,9$,99,0"2'.C,0(,$
+2!(_(2"!9#$K,$ 21'1,$ Y,-"_02"'$ ,$ 1,$ ?f0,9,$ "-E9('.$
F-!BE01')$9A!$sin a tardi$ (,"(H02"!9$-,.'(2]'C,0(,$c$
a.(2C'$B'9,$1,9('$!-!?,02'$jM4k$"!--,9F!01,01!$c$9f-2,$
20(,-Cf12'$1'$;!0'$1,$"29'.Y'C,0(!$1,$i2.'$&!]'$1,$
P,-],2-'$U$>C'-'0(,#

&!$ 9,2!$ 1,9('$ ?-'01,$C'0"Y'$ 1,$ ?-'02(!9$
9E-?,C$'W!-'C,0(!9$1,$!E(-!9$(2F!9$1,$-!"Y'9$?-'7
02(H21,9)$ "!C$ "'-'"(,-_9(2"'9$ EC$ F!E"!$ 12B,-,0(,9$
1'9$'0(,-2!-,9)$BE01'C,0('.C,0(,$0!$bE,$9,$-,B,-,$c$
?-'0E.'-21'1,)$h^$bE,$'$"!CF!92@A!$bE_C2"'$f$21d0(27
"'#$O!-$],;,9)$'F-,9,0('C$-,W,`!9$?,!C!-B!.H?2"!9$
2CF!-('0(,9$0!C,'1'C,0(,$'!$0_],.$1!$1,9,0]!.]27
C,0(!$1'$-,1,$Y21-!?-^G"'$,$1'$?f0,9,$,$,]!.E@A!$1,$
algumas depressões.

INTERPRETAÇÃO GEOMORFOLÓGICA: 
CARACTERIZAÇÃO DOS FACTORES DE 
SUSCEPTIBILIDADE.

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

vertente herdados do frio.

R9$ F-!",99!9$C!-B!?,0f(2"!9$ 1!$ F'99'1!$
"!012"2!0'C$1,$C!1!$201E+2(^],.$'$'"(E'.$120/C2"'$
1,$],-(,0(,9#$R9$F-!",99!9$!F,-'0(,9$1E-'0(,$'$a.(2C'$
?-'01,$?.'"2'@A!$F,-C2(2-'C$!$1,9,0]!.]2C,0(!$1,$
B!-C'@D,9$ 9EF,-G"2'29$ bE,$ '201'$ Y!h,$ -,?E.'-2;'C$
CE2('9$1'9$],-(,0(,9$0!$&!-(,$1!$O'_9$jOQKZR >)$
=664)$=668q)$3<<=e$OQKZR >$et.al.,$3<<=e$OQKZR7
 >)$J>ZS[& )$3<<=k#$Q9('9$'99EC,C$Y!h,$EC$F'F,.$
1,"292]!$ 0'$ !"!--d0"2'$ 1,$C!]2C,0(!9$ ,C$C'99')$
!$C'2!-$ -29"!$?,!C!-B!.H?2"!$F-,9,0(,$0'$ ,--'$1!$
Marão. 

>$ 9,?E20(,$ "!.E0'$ ,9(-'(2?-^G"'$ jM2?E-'$ 3k$
F-!"E-'$-,9EC2-$1,$C!1!$'+-'0?,0(,$'$,]!.E@A!$1,$
],-(,0(,9$0'$ ,--'$1!$J'-A!$0!9$a.(2C!9$4<#<<<$'0!9)$
'99!"2'01!$'$1,9"-2@A!$1,$"'1'$0_],.$'!9$F-!",99!9$
F-20"2F'29$ F,.'$ 9E'$ B!-C'@A!$ jOQKZR >)$ ,(#'.#)$
3<<Xk#
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M2?E-'$3I$P!.E0'$,9(-'(2?-^G"'$1'9$B!-C'@D,9$9EF,-G"2'29$0'$ ,--'$1!$J'-A!#

!$bE,$F!1,-^$(-'1E;2-$EC$F,bE,0!$'--,B,"2C,0(!$".27
C^(2"!$,$!$-,"-E1,9"2C,0(!$1!9$F-!",99!9$,-!92]!9#$>$
],?,('@A!$bE,$Y']2'$"!0bE29('1!$'9$],-(,0(,9$92(E'1'9$
'$C'2!-,9$'.(2(E1,9$F!1,-^$(,-$F'-"2'.C,0(,$1,9'F'-,7
"21!)$,`F!01!$'9$-!"Y'9$c$'"@A!$1!$?,.!#

 ,?E,79,)$ 0!]'C,0(,)$ EC'$ B'9,$ ".2C^(2"'$
B']!-^],.$ c$ F,1!?f0,9,)$ "!C!$ "!CF-!]'1!$ F,.'$
1'('@A!$F!-$P=8$1,$EC$F'.,!99!.!$"!C$EC'$ 21'1,$
"!CF-,,0121'$,0(-,$!9$3.48<r45<$TO#$*C'$],;$C'29)$
9,$],-2G"'$!$']'0@!$1'$],?,('@A!$F'-'$'.(2(E1,9$C'29$
,.,]'1'9)$ "!.!02;'01!$ '9$ ],-(,0(,9$ ,$ F-!(,?,01!7'9$
1!9$F-!",99!9$,-!92]!9#

R9$1,FH92(!9$,9(-'(2G"'1!9$1,$],-(,0(,$1,$"'-2;$
F,-2?.'"2'-)$ bE,$ B!992.2;'C$ ,9(,$ a.(2C!$ F'.,!99!.!)$
-,.'"2!0'C79,$"!C$'$a.(2C'$B'9,$1!$ls-C#$>$bE'07
(21'1,$1,$],9(_?2!9$bE,$"Y,?'-'C$'(f$'!9$0!99!9$12'9$
,]21,0"2'$ '$ 2CF!-(/0"2'$ 1,9(,$ F,-_!1!$0'$ ,]!.E@A!$
1'9$],-(,0(,9$0'$ ,--'$1!$J'-A!#$

&'$B'9,$(,-C20'.$1'$a.(2C'$?-'01,$?.'"2'@A!)$
!$".2C'$1,],-2'$"'-'"(,-2;'-79,$F!-$EC$B-2!$-,.'(2]'7
C,0(,$ 9,"!)$ F,-C2(201!$ ]^-2!9$ "2".!9$ ?,.!:1,?,.!)$

K!9$1,FH92(!9$C'29$-,",0(,9)$!$bE,$9,$'F-,9,07
('$0!$20_"2!$9f-2,$f$'0(,-2!-$'$3g$<<<$TO#$t$EC$1,FH92(!$
CE2(!$Y,(,-!Cf(-2"!)$!01,$9,$2012]21E'.2;'C$?-'01,9$
+.!"!9$,$-,1E;21'9$bE'0(21'1,9$1,$C'(,-2'.$'-,0!9!$,$
'-?2.!9!e$ "'-'"(,-_9(2"'9$ bE,$0!9$ F,-C2(,C$"!0".E2-$
bE,$0'$9E'$?f0,9,$9,$,0"!0(-'C$'$F-!",99!9$1,$(2F!$
9!.2WE`2]!#$ 2CE.('0,'C,0(,)$(,-2'C$1,$9,$],-2G"'-$
"2".!9$1,$?,.!:1,?,.!$bE,$B'"2.2('-2'C$'$B-'"(E-'@A!$1'9$
-!"Y'9)$+,C$"!C!$"!012@D,9$".2C^(2"'9$bE,$F,-C2(297
9,C$!$(-'09F!-(,$1!9$C'(,-2'29$'(-']f9$1,$9!.2WE`D,9#$
>$ BE9A!$1'9$0,],9$1E-'0(,$'$fF!"'$C'29$bE,0(,$1!$
ano permitiria a acumulação de grandes quantidades 

1,$^?E'$!$9!.!#
Q0(-,$!9$3g88<r86<$TO$,$!9$33=o<r86<$TO$!$

".2C'$1,],-^$(,-$9!B-21!$EC$'bE,"2C,0(!$bE,$(,-^$F,-7
C2(21!$'$F,1!?f0,9,#$>992C)$f$F.'E9_],.$'$Y2FH(,9,$1'$
"!.!02;'@A!$1'9$],-(,0(,9$F,.'$],?,('@A!)$F,-C2(201!$
bE,$,9('9$"Y,?'99,C$'$EC$,9('1!$1,$,bE2._+-2!$120/7
C2"!#$R$F'.,!99!.!$-,B,-21!$,0"!0(-'79,$B!992.2;'1!$
F!-$0!]!9$1,FH92(!9$1,$],-(,0(,$1!$(2F!$9!.2WE`2]!)$
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F!(,0"2'01!$'$?,.2B-'"@A!$1'9$-!"Y'9$,$!$(-'09F!-(,$
F!-$?,.2WE`A!$1!9$C'(,-2'29$-,9E.('0(,9#$jK>iQ>*)$
=6X4)=6Xge$ ZQTQNR)$ =6goe$ PRZKQ[ZR)$ =6go)$
=6gge$OQKZR >)$=664)$=668Pk#$>$],?,('@A!$ 9,-2'$
CE2(!$,9"'99')$F!1,01!$C,9C!$0A!$,`29(2-$0'9$'.(2(E7
1,9$C'29$,.,]'1'9)$!01,$9,$,0"!0(-'-2'$'$-!"Y'$'$0E)$
9Eh,2('$'!9$F-!",99!9$1,$"-2!".'9(2'#$>$,`29(d0"2'$1,$
mcoiffes” ji>N>K> )$=6g8k$F,-C2(,$"!0".E2-$bE,$!$
F-!",99!$BE01'C,0('.$1,$(-'09F!-(,$1!9$C'(,-2'29$'!$
.!0?!$1'9$],-(,0(,9$9,$B';2'$F!-$?,.2BE`A!#

>$'0^.29,$1,$12],-9'9$B!-C'@D,9$1,C!09(-')$
"!0(E1!)$bE,$"!,`29(2'C$!E(-!9$F-!",99!9)$0!C,'1'7
C,0(,$ -']20'C,0(!9#$R9$],9(_?2!9$ 1,$ F'.,!7-']20'7
C,0(!9$]29_],29$ ,C$'.?E09$1,FH92(!9$ "!CF-!]'C$'$
,`29(d0"2'$1,$"!012@D,9$F'-'$!$1,9,0]!.]2C,0(!$1,9('9$
B!-C'9. RE(-!9$1,FH92(!9)$F,.'9$9E'9$"'-'"(,-_9(2"'9)$
,]21,0"2'C$'$F!992+2.21'1,$1,$(,-,C$!"!--21!$C!]27
C,0(!9$1!$(2F!$WE`!$1,$1,(-2(!9)$bE,$C!]2C,0('-2'C$
?-'01,9$bE'0(21'1,9$1,$C'(,-2'.$1,$EC'$B!-C'$-,.'7
(2]'C,0(,$-^F21'#

 ,?E2-79,72'$ EC'$ B'9,$ ,C$bE,$ !$ ".2C'$ (,-^$
,]!.E_1!$ -'F21'C,0(,$F'-'$ (,CF,-'(E-'9$C'29$'C,7
0'9$jPRZKQ[ZR)$=66<k$,$F'-'$C'2!-,9$bE'0(21'1,9$
1,$ F-,"2F2('@A!)$ .,]'01!$ '$ '.(,-'@D,9$ F-!BE01'9$ 0'$
120/C2"'$ 1'9$ ],-(,0(,9)$ F'99'01!$ '$ F-,1!C20'-$ '$
'"@A!$1'$,9"!--d0"2'$,$1'$120/C2"'$WE]2'.)$ ,C$1,7
trimento dos processos relacionados com a acção 

1!$ ?,.!#$&A!$ F!99E_C!9)$ F'-'$ ,9('$ ^-,')$ 0,0YEC'$
F-!]'$,B,"(2]'$bE,$"!--!+!-,$,9('$'G-C'@A!)$C'9$f$
?.!+'.C,0(,$'",2(,$bE,$!$20_"2!$1!$S'-12?.'"2'-$9,$(,-^$
],-2G"'1!$F,.!9$=555<$TO)$"'-'"(,-2;'01!79,$F!-$EC'$
-^F21'$9E+21'$1'9$(,CF,-'(E-'9)$B'"(!$bE,$9,$1,],$(,-$
C'0(21!$'(f$F-H`2C!$1!9$=3<<<$TO)$9,?E21!$1,$EC'$
0!]'$"-29,$".2C^(2"'$F,.!9$==<<<$TO$jPRZKQ[ZR)$
=66<e$L*[NN[Q&$,($'.#) =6Xge$&R&&)$=6ooe$iN[ZS7
7N>&uQ)$=6gge$L>ZJQ&K[>)$=6ggk#

&A!$,0"!0(-'C!9$],9(_?2!9$0'$9,--'$1!$J'-A!$
bE,$ F,-C2('C$ 9,F'-'-$ 1,$ EC$C!1!$ 201E+2(^],.$ !9$
1,FH92(!9$1!$O.,02?.'"2'-$ls-C2'0!$1!$S'-12?.'"2'-$
jOQKZR >)$=664)$=668ck#$>F,0'9$'9$"'-'"(,-_9(2"'9$
C2"-!C!-B!.H?2"'9$0!9$B!-0,",C$'.?EC'9$2012"'@D,9$
'",-"'$1!9$1,FH92(!9$bE,$F!1,-A!$"!--,9F!01,-$h^$'!$
S'-12?.'"2'-)$F!29$!9$C'(,-2'29$bE,$0,.,9$9,$,0"!0(-'C$
não apresentam sinais de terem sido transportados 

F!-$'"@A!$1!$?,.!)$,)$F!-$!E(-!$.'1!)$'F-,9,0('C$"'7
-'"(,-_9(2"'9$ Y,(,-!Cf(-2"'9$ +,C$F-!0E0"2'1'9)$ 0A!$

21,0(2G"^],29$"!C$1,FH92(!9$,9(-'(2G"'1!9$1,$],-(,07
(,$ (_F2"!9$1!$O.,02?.'"2'-$vs-C2'0!#$R$".2C'$1,9(,$
F,-_!1!$1,],-2'$F,-C2(2-$'$B-'?C,0('@A!$1'9$-!"Y'9$
F!-$'"@A!$1!$?,.!)$C'9$'F,0'9$,C$'.(2(E1,9$,.,]'1'9)$
!01,$,`29(2-2'C$'201'$'.?E09$'W!-'C,0(!9$-!"Y!9!9$
1,9F-!]21!9$ 1,$ bE'.bE,-$ "!+,-(E-'#$&!$ ,0('0(!)$ '$
"'-'"(,-_9(2"'$BE01'C,0('.$1,9(,$".2C'$9,-2'$'$bE,1'$
1,$0,],$1E-'0(,$EC$F,-_!1!$1!$'0!)$,$!$1,?,.!$1,9(')$
"!20"21,0(,$"!C$!$'EC,0(!$1'9$(,CF,-'(E-'9)$F-!]'7
],.C,0(,$'"!CF'0Y'1!$1,$F.E]2!921'1,#

Q9('$'.(,-'@A!$".2C^(2"'$ (,-^$F,-C2(21!$9!.27
WE`D,9$C'29$!E$C,0!9$?,0,-'.2;'1'9$bE,$.,]'-'C$c$
-,?E.'-2;'@A!$1,$?-'01,$F'-(,$1'9$],-(,0(,9$1'$^-,')$
'9F,"(!$bE,$9,$C'0(,],$'(f$'!9$0!99!9$12'9#$O!-$!E(-!$
.'1!)$(,-79,7A!$-,E021!$"!012@D,9$F-!F_"2'9$c$!"!--d07
"2'$1,$WE`!9$1,$1,(-2(!9$1,$?-'01,9$12C,09D,9)$1,$bE,$
,0"!0(-'C!9$],9(_?2!9$0!9$BE01!9$1,$'.?E09$]'.,9#$R$
S'-12?.'"2'-$(,],$2CF!-('0(,9$2CF.2"'@D,9$0'$,]!.E@A!$
1'9$],-(,0(,9$1'$ ,--'$1!$J'-A!)$(,01!$921!$-,9F!09^7
],.$F,.'$C!]2C,0('@A!$,$(-'09F!-(,$1,$CE2(!$C'(,-2'.$
bE,$Y']2'$-,9E.('1!$1,$F-!",99!9$C!-B!?,0f(2"!9$'0(,7
-2!-,9#$O'-(,$1,9(,$C'(,-2'.$B!2$.,]'1!$F'-'$B!-'$1'$-,7
?2A!$'(-']f9$1'$120/C2"'$WE]2'.$,$!E(-'$F'-(,$B!2$-,(21!$
0'$̂ -,')$,0(E.Y'01!$BE01!9$1,$]'.,2-!9$,$-,?E.'-2;'01!$
'$C'2!-2'$1'9$],-(,0(,9$jZQTQNR)$=6X5e$$ZQTQNRe$
OQKZR >)$=664k#$K,9(,$C!1!)$F-!(,?,E$'$-!"Y'$in 

situ 1'$'"(E'@A!$1,$12],-9!9$F-!",99!9$C!-B!?,0f(2"!9$
,$F-!C!],E$'$G`'@A!$1'$],?,('@A!)$C202C2;'01!$!$
2CF'"(!$1!9$F-!",99!9$,-!92]!9#$>F,9'-$1'$209('.'@A!$
1,$1,(,-C20'1'9$"!CE021'1,9$],?,('29)$299!$0A!$9,$(-'7
1E;2E$0!$1,9,0]!.]2C,0(!$1,$9!.!9$CE2(!$F-!BE01!9#$
Q9(,9$9A!$bE'9,$9,CF-,$,9bE,.f(2"!9)$,9('01!$9Eh,2(!9$
'$1,9'F'-,",-,C$'!$C_02C!$1,9,bE2._+-2!$bE,$F!99'$
,],0(E'.C,0(,$!"!--,-#

O,.!9$g<<<$TO$,`29(2-'C$0!]'C,0(,$"!012@D,9$
".2C^(2"'9$ F-!F_"2'9$ c$ F,1!?f0,9,)$ "!--,9F!01,01!$
ao óptimo climático holocénico jLR*K[Q)$ =6X6k#$
K,$B'"(!)$,0"!0(-'C!9$EC$F'.,!99!.!$0EC$1,FH92(!$
1,$],-(,0(,$"Eh'$1'('@A!$F!-$P=8$F,-C2(,$20B,-2-$,9('$
"!0".E9A!#$>9$ (,CF,-'(E-'9$-,?29('-'C$EC'$9E+21')$
F,-C2(201!$!$1,9,0]!.]2C,0(!$1'$],?,('@A!)$!$bE,$
'"!0(,"2'$C,9C!$,C$'.(2(E1,9$ ,.,]'1'9)$ 1,91,$bE,$
,`29(299,C$"!012@D,9$ F'-'$ '$ B!-C'@A!$1,$ EC$ 9!.!)$
C,9C!$bE,$F!E"!$1,9,0]!.]21!#$

R$"Y'C'1!$HF(2C!$Y!.!"f02"!$(,-^$(21!$!$9,E$
GC$F-H`2C!$1!9$5<<<$TO)$'.(E-'$,C$bE,$9,$202"2'$!$
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>$20(,?-'@A!$1'9$B!-C'@D,9$9EF,-G"2'29$0'$C!1,.'@A!$,$"'-(!?-'G'$1!$-29"!$?,!-C!-B!.H?2"!I$!$"'9!$1'$ ,--'$1!$J'-A!
António de Sousa Pedrosa, Andreia Pereira

9E+7+!-,'.$jLR*K[Q)$=6X6k)$!$bE'.$9,$"'-'"(,-2;!E$
F!-$EC$.2?,2-!$'--,B,"2C,0(!#$jK>iQ>*)$=6ggk#

R$ -,"-E1,9"2C,0(!$ 1!9$ F-!",99!9$ ,-!92]!9$
1E-'0(,$,9(,$F,-_!1!$0A!$9,$1,],$c$'.(,-'@A!$1'9$"!07
12@D,9$".2C^(2"'9)$C'9$ 92C$c$'"(2]21'1,$1!$Y!C,C$
jwRZK>$et al., =6g<k)$bE,$0'$9,--'$1!$J'-A!$,9('-2'$
.2?'1'$ c$ "-2'@A!$ 1,$ '02C'29$ '(-']f9$ 1'$ F'9(!-_"2'#$
Q9('$'"(2]21'1,$2CF.2"'-2'$CE2('9$],;,9$'$F-^(2"'$1,$
bE,2C'1'9$F'-'$'$!+(,0@A!$,$-,0!]'@A!$1'$],?,('@A!)$
!$bE,$,`FE0Y'$!$9!.!$'$1,(,-C20'1!9$F-!",99!9$,-!927
]!9)$0!C,'1'C,0(,$'!$2CF'"(!$1'9$?!('9$1,$"YE]'$,$
c$,9"!--d0"2'#$QC$'.?E09$.!"'29$,`29(,C$201_"2!9$bE,$
9E9(,0('C$'$Y2FH(,9,$1,$bE,$!9$F-!",99!9$'99!"2'1!9$
c$ '"@A!$ 1'$ ,9"!--d0"2'$ 9,$C'02B,9(']'C$1,$ B!-C'$
'",0(E'1')$ 9,01!$ -,9F!09^],29$ F,.!$ (-'09F!-(,$ 1,$
C'(,-2'.$'!$.!0?!$1'9$],-(,0(,9#$Q9('$120/C2"'$,-!92]'$
,9('-2')$F-!]'],.C,0(,)$-,.'"2!0'1'$"!C$'9$'.(2(E1,9$
C'29$,.,]'1'9)$"!C$'$-'-,B'"@A!$1'$],?,('@A!$,)$'201')$
"!C$'$,`F!92@A!$'$&!-(,$1'9$],-(,0(,9#

>9$ ,9"!C+-,2-'9$ 1,$ ?-']21'1,$ 21,0(2G"'1'9$
0'9$],-(,0(,9$ 1!$J'-A!$ '99!"2'C79,$ '$ EC'$C'"-!7
7?,.2B-'"@A!$1'9$-!"Y'9)$"!--,9F!01,01!$'$9E'$?f0,9,$
'$12],-9!9$F,-_!1!9$bE,$'"(2]'-'C$'$9E'$B!-C'@A!$,$
,]!.E@A!#

>.?EC'9$ 1,.'9$ -,?E.'-2;'C$ ],-(,0(,9)$ F!-$
],;,9$ "!C$ B!-(,9$ 1,".2],9)$ ,$ F!1,C$,0"!0(-'-79,$ '$
F'-(2-$1!9$X<<$C,(-!9$1,$'.(2(E1,)$"!C!$F!-$,`,CF.!$
0!$]'.,$1'$-2+,2-'$1,$N,2?21!#$Z,.'"2!0'C79,)$CE2('9$
],;,9)$"!C$],-(,0(,9$9!C+-2'9)$]!.('1'9$'!$bE'1-'07
(,$&!-(,#$*C'$B'9,$2CF!-('0(,$F'-'$'$!-2?,C$1,9('9$
B!-C'9$F!1,-^$(,-$921!$'$F,bE,0'$21'1,$?.'"2'-)$],-27

G"'1'$0!9$9f"E.!9$xi[[$,$xi[[[$jOQKZR >)$=668bk#$
&,9('$'.(E-')$!9$.!"'29$C'29$,.,]'1!9$!01,$'$-!"Y'$9,$
,0"!0(-']'$c$9EF,-B_"2,$9,-2'C$'B,"('1!9$F,.'$'"@A!$
1!$?,.!)$ 201E(!-'$ 1'$ B-'?C,0('@A!)$ '.2C,0('01!$ '9$
,9"!C+-,2-'9$1,$?-']21'1,$jOQKZR >)$=66=)$=663k#$
>201'$Y!h,)$,9(,$ B,0HC,0!$,9(^$'"(2]!$,C$'.?EC'9$
],-(,0(,9$9!C+-2'9)$!01,$'$-!"Y'$'W!-'$9,C$"!+,-(E-'$
1,$9!.!$,$1,$],?,('@A!$jOQKZR >)$=664)$=668ak#

Análise dos declives enquanto factor 

condicionante da susceptibilidade aos 

movimentos em massa.

 

>F-!`2C'1'C,0(,$ 5<y$1'$ ^-,'$ ,C$ ,9(E1!$
'F-,9,0('$1,".2],9$ 9EF,-2!-,9$ '$=g#z$ jS'+,.'$=k#$&'$
],-1'1,)$ '$F-,9,0@'$1,$1,".2],9$ ,.,]'1!9$!E$CE2(!$
,.,]'1!9$0'$ ,--'$1!$J'-A!$f$EC$B'"(!-$1,$F-2C,2-'$
!-1,C$F'-'$'$!"!--d0"2'$1,$C!]2C,0(!9$,C$C'99'#$
R9$ 1,".2],9$ bE,$ 'F-,9,0('C$C'2!-$ -,F-,9,0('(2]27
1'1,$"!--,9F!01,C$c$".'99,$1!9$=gz7$4<z)$"!C$EC'$
,`F-,99A!$1,$46y)$9,?E201!79,$'$".'99,$1!9$==z7=gz#$
K2],-9!9$,9(E1!9$-,'.2;'1!9$9!+-,$'$120/C2"'$1,$],-7
(,0(,9$,$!9$-29"!9$?,!C!-B!.H?2"!9$0'$Z,?2A!$&!-(,)$
'F!0('C$!9$1,".2],9$"!CF-,,0121!9$,0(-,$!9$=g#z$'$
85#z$ "!C!$ 9,01!$ 'bE,.,$ bE,$ 2CF.2"'C$EC'$C'2!-$
9E9",F(2+2.21'1,$F'-'$'$!"!--d0"2'$1,$C!]2C,0(!9$,C$
C'99'#$Q99'$9E9",F(2+2.21'1,$(!-0'79,$'201'$C'29$B!-(,$
bE'01!$CE2('9$1,99'9$],-(,0(,9$'F-,9,0('C$1,FH92(!9$
1,$(2F!$F,-2?.'"2'-$!E$('-12?.'"2'-$0'9$^-,'9$1,$`29(!)$
!E$C'0(!9$1,$'.(,-'@A!$0'9$-!"Y'9$?-'02(H21,9#$$

S'+,.'$=I$K29(-2+E2@A!$1!9$1,".2],9$0'$ ,--'$1!$J'-A!
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>$20(,?-'@A!$1'9$B!-C'@D,9$9EF,-G"2'29$0'$C!1,.'@A!$,$"'-(!?-'G'$1!$-29"!$?,!-C!-B!.H?2"!I$!$"'9!$1'$ ,--'$1!$J'-A!
António de Sousa Pedrosa, Andreia Pereira

A exposição de vertentes e a preponderância de 

ocorrência de movimentos em massa.

>$'0^.29,$1'$,`F!92@A!$1'9$],-(,0(,9$jS'+,.'$
3k$-,],.'79,)$1,$2?E'.$C!1!)$,99,0"2'.)$0'$C,121'$,C$
bE,$ bE'01!$ "!0hE?'1'9$ "!C$!9$ B!-(,9$ 1,".2],9$ 1'$
^-,'$,$"!C$'$129(-2+E2@A!$1'9$B!-C'@D,9$9EF,-G"2'29$

"!012"2!0'C$!$'F'-,"2C,0(!$,$!$1,9,0]!.]2C,0(!$1,$
F-!",99!9$?,!C!-B!.H?2"!9$ ,9F,"_G"!9$ jOQKZR >$
=664e$ZQTQNR)$3<<Xk#$

Ja.(2F.!9$ (-'+'.Y!9$ (dC$ 1,C!09(-'1!$ bE,$
'9$],-(,0(,9$]!.('1'9$'!9$bE'1-'0(,9$&!-(,$j&l)$&)$
&Qk$9A!$'bE,.'9$bE,)$,C$(,-C!9$0'(E-'29)$B'"2.2('C$!$
'F'-,"2C,0(!$1,$C!]2C,0(!9$,C$C'99')$,C$]2-(E1,$
1'$"!09,-]'@A!$1,$YEC21'1,$0!$9!.!#

S'+,.'$3I$K29(-2+E2@A!$1'9$,`F!92@D,9$1,$],-(,0(,$0'$ ,--'$1!$J'-A!

Implicações do uso do solo na susceptibilidade 

aos movimentos em massa.

{$ 12],-921'1,$ ,9(-E(E-'.$ ,$
?,!C!-B!.H?2"'$ 1,9"-2(')$ "!--,9F!01,$ ('C+fC$

EC'$?-'01,$12],-921'1,$1,$E9!$BE0"2!0'.$1!$9!.!$
1'$^-,'$,C$,9(E1!$jS'+,.'$4k#

S'+,.'$4IK29(-2+E2@A!$1!$E9!$1!$9!.!$0'$ ,--'$1!$J'-A!
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António de Sousa Pedrosa, Andreia Pereira

>9$^-,'9$'?-_"!.'9$!"EF'C$36)38y$F!1,01!$
129(20?E2-79,$!9$ 929(,C'9$"E.(E-'29$"!CF.,`!9$ jg)gyk$
!01,$'$F-^(2"'$1'$2--2?'@A!$f$bE'9,$EC'$"!09('0(,$,$EC'$
^-,'$,9F,"2'.2;'1'$1,$"E.(E-'$1'$]20Y'$j5)8yk$209,-21'$
bE'9,$(!1'$0'$ZKK)$!01,$,0"!0(-'C!9$12],-9!9$F-!+.,7
C'9$-,.'"2!0'1!9$"!C$'$,-!9A!$1,$9!.!9$F-!],02,0(,9$
1'9$0!]'9$(f"02"'9$1,$'-C'@A!$1'$]20Y'$jOQKZR >)$
=668+e$e$OQKZR >$,(#'.)$ 3<<8k#$R9$!E(-!9$ 929(,C'9$
'?-_"!.'9$"!--,9F!01,C$bE'9,$9,CF-,$'$EC'$'?-2"E.(E-'$
1,$9E+929(d0"2'$9,C$?-'01,9$-,"E-9!9$(f"02"!9$,$'201'$
baseado no tradicional sistemas de socalcos tradicional 

0!$&!-(,$1!$O'_9#
M20'.C,0(,$(,C!9$EC'$̂ -,'$2CF!-('0(,$1,$C'(!9$

,$,9F'@!9$1,$],?,('@A!$1,?-'1'1'$j3g)gyk$bE,$"!--,97
F!01,$,C$?-'01,$C,121'$^9$^-,'9$",0(-'29$1!$"!0hE0(!$
9,--'0!$1,$'.(2(E1,$C'29$,.,]'1'#$P!20"21,C$('C+fC$
"!C$^-,'9$1,$`29(!$!01,$!9$9!.!9$9,$'F-,9,0('C$CE2('9$
],;,9$,9bE,.f(2"!9#$>F,9'-$1,$'F-,9,0('-,C$12],-9!9$
F-!+.,C'9$,C$ (,-C!9$1,$,-!9A!$1,$],-(,0(,9)$0A!$9,$
-,.'"2!0'C$"!C$!9$F-!",99!9$,9F,"_G"!9$(-'('1!9$0,9(,$
(-'+'.Y!#

>9$̂ -,'9$W!-,9('29$F-,1!C20'0(,9$-,.'"2!0'C79,$
BE01'C,0('.C,0(,$"!C$F!]!'C,0(!$FE-!9$$1,$O20Y,2-!9$
T-']!9$jQ9('1!k$!E$)$,0(A!$"!C$'$1,0!C20'1'$W!-,9('$
mista associada a pequenas propriedades particulares.

METODOLOGIA.

K,9,0]!.],01!$!9$F-!",12C,0(!9$C,(!1!.H7
?2"!9$'1!F('1!9)$2CF!-('$,9".'-,",-$!9$B'"(!-,9$+2!?,!7
B_92"!9$"!012"2!0'0(,9$1'$!"!--d0"2'$1,$C!]2C,0(!9$,C$
C'99'$"!0921,-'1!9$0'$'0^.29,$1,$"!--,.'@A!$?,!7,9F'"2'.$
-,'.2;'1'$jOQKZR >e$OQZQ[Z>)$3<<gk#$>992C)$(,01!$
,C$.20Y'$1,$"!0('$'9$"'-'"(,-_9(2"'9$?,!C!-B!.H?2"'9$1'$
^-,'$,C$,9(E1!)$h^$1,9"-2('9$,C$1,('.Y,)$B!-'C$20(,?-'1!9$
0'$'0^.29,$!9$B'"(!-,9$.2(!.!?2')$1,".2],)$,`F!92@A!$1'9$
],-(,0(,9)$!"EF'@A!$1!$9!.!$,)$F!-$GC)$'$,`29(d0"2'$1,$
B!-C'@D,9$9EF,-G"2'29)$".'992G"'1'9$,C$BE0@A!$1'$9E'$
21'1,$?,!.H?2"')$F-!",99!$1,$B!-C'@A!)$(2F!$1,$C'(,-2'.)$
?-'E$1,$1,9'?-,?'@A!$!E$C,(,!-2;'@A!$,$,9F,99E-'$!E$
F-!BE0121'1,$1'$B!-C'@A!#$>$EC'$!E(-'$,9"'.'$1,$'0^.29,)$
1,$C'2!-$F!-C,0!-)$hE9(2G"'-79,72'$'201'$'$20".E9A!$1,$
20B!-C'@A!$-,.'(2]'$c$-,1,$1,$B'.Y'9$,$B-'"(E-'9$,$'!$F,-G.$
.!0?2(E120'.$1'9$],-(,0(,9)$,9F,"2G"'01!$'$F-,9,0@'$1,$
EC'$C!-B!.!?2'$"|0"']'$!E$"!0],`'#

R$(-'+'.Y!$1,$"'CF!$B!2$BE01'C,0('.$F'-'$1,7

(,-C20'-$'$129(-2+E2@A!$,$"'-'"(,-2;'@A!$1'9$B!-C'@D,9$
9EF,-G"2'29)$"!'1hE]'1!$"!C$'$E(2.2;'@A!$1,$EC$LO $
9E+7Cf(-2"!$bE,$F!992+2.2(!E$'$9E'$1,G02@A!$F-,"29'#

R$-,"E-9!$c$(,"0!.!?2'$ [L$F,-C2(2E$'$"!09(2(E27
@A!$1,$EC'$+'9,$1,$1'1!9$?,!--,B,-,0"2'1'$bE,$'?-,?'$'9$
"'-'"(,-_9(2"'9$1,$(!1!9$!9$,.,C,0(!9$-,.,]'0(,9$c$'0^.29,$
,C$"'E9')$"!C$,9F,"2'.$d0B'9,$F'-'$'9$F-!F-2,1'1,9$1!$
9E+9(-'(!$.2(!.H?2"!$?,!--,B,-,0"2'1!$c$,9"'.'$=I5<#<<<$
,$F'-'$'$".'992G"'@A!$1,$E9!$1!$9!.!$c$,9"'.'$=I35#<<<)$
129"-2C20'1'$,C$BE0@A!$1'9$(2F!.!?2'9$ (,"21!$E-+'0!)$
^-,'$'?-_"!.'$,$,9F,"2G"21'1,9$"E.(E-'29)$^-,'$W!-,9('.$
,$,9Ff"2,9$'-+H-,'9$1!C20'0(,9)$B!-C'@D,9$'-+E9(2]'9$,$
9E+'-+E9(2]'9)$"2('01!$'9$bE,$F!99E,C$C'2!-$,`F-,99A!$
(,--2(!-2'.#$R9$209(-EC,0(!9$1,$'0^.29,$+212C,092!0'.$,$
(-212C,092!0'.$1!$(,--,0!)$!B,-,"21!9$F,.'9$'F.2"'@D,9$
 [L)$F,-C2(2-'C$'201'$'$F-!1E@A!$1'$"'-(!?-'G'$1,$
1,".2],9$9,?E01!$EC'$bE'1-_"E.'$1,$35C3 e a geração 

1!$C'F'$1,$,`F!92@A!$1,$],-(,0(,9#$
*C'$],;$F-!1E;21!9$!9$12B,-,0(,9$0_],29$1,$

20B!-C'@A!$"'-(!?-^G"'$h^$-,B,-21!9$U$ .2(!.!?2')$1,".27
],9)$,`F!92@D,9)$ B!-C'@D,9$9EF,-G"2'29$,$E9!$1!$9!.!$
U$F-!",1,E79,$ c$ -,".'992G"'@A!$ 20(,-0'$1,$ "'1'$EC$
1,9(,9)$1,G0201!79,$!$-29"!$20,-,0(,$'$"'1'$".'99,#$O!-$
GC)$'$"'-(!?-'G'$1'$9E9",F(2+2.21'1,$1,$!"!--d0"2'$1,$
C!]2C,0(!9$,C$C'99'$-,9E.(!E$1'$"!--,.'@A!$F!01,-'1'$
1!9$C'F'9$B_92"!9$(,C^(2"!9$-,".'992G"'1!9#

O'99'C!9$ '$ ,`F.2"2('-$ ,C$1,('.Y,$ '9$!F@D,9$
(f"02"!7"2,0(_G"'9$F!-$1,$ (-^9$1!$F-!",99!$']'.2'@A!$
?,!7,9F'"2'.$1'$9E9",F(2+2.21'1,$-,'.2;'1!$"!C$-,"E-9!$
c$'F.2"'@A!$>ZPL[ $6#4#

R9$1,".2],9$9E-?,C$"!C!$!$B'"(!-$"!C$C'2!-$
F,9!$-,.'(2]!$j44yk)$'B,"('01!79,$'$".'99,$1,$-29"!$C'29$
,.,]'1!$c9$],-(,0(,9$"!C$C'29$1,$=g#z$1,$20".20'@A!#

&!$bE'1-!$1'9$B!-C'@D,9$9EF,-G"2'29)$9,?E01!$
"!012"2!0'0(,$C'29$]'.!-2;'1!$0'$'0^.29,$1,$"!--,.'@A!$
F!01,-'1')$'9$".'99,9$1,$-29"!$C'29$,.,]'1!$"!--,9F!01,C$
'!9$1,FH92(!9$1,$],-(,0(,$F,-2?.'"2'-,9$,$ ('-12?.'"2'-,9)$
9,?E201!79,7.Y,$!9$C'0(!9$1,$'.(,-'@A!$?-'0_(2"'$C'29$
20(,09')$0!C,'1'C,0(,$0!$?-'02(!$1,$O'-'1'0@'$,$1'$ -'#$
1'$L-'@'e$"Eh'9$"'-'"(,-_9(2"'9$bE2C_"!7C20,-'.H?2"'9)$?-'7
0E.!Cf(-2"'9$,$1,$B-'"(E-'@A!$F!(,0"2'-'C$EC'$'.(,-'@A!$
C'29$B!-(,$,$,C$C'2!-$F-!BE0121'1,$jOQKZR >)$=664k#$R$
?-'02(!$1,$>C'-'0(,)$'F,9'-$1,$0'.?E09$.!"'29$9,$,0"!0(-'-$
B!-(,C,0(,$'-,02;'1!)$'F-,9,0('$EC'$C,0!-$"!CF!0,0(,$
'-?2.!9')$1,(,-C20'1!$C,0!-$?-'E$1,$9E9",F(2+2.21'1,$'!$
1,9,0]!.]2C,0(!$1,$C!]2C,0(!9$,C$C'99'$jM2?E-'$4k#



 !"#$%$&'(#)$*+,-./012')$'0!$34$0#$4)$5367588)$9,(:1,;#$3<==

546

>$20(,?-'@A!$1'9$B!-C'@D,9$9EF,-G"2'29$0'$C!1,.'@A!$,$"'-(!?-'G'$1!$-29"!$?,!-C!-B!.H?2"!I$!$"'9!$1'$ ,--'$1!$J'-A!
António de Sousa Pedrosa, Andreia Pereira

K'1'$'$12G"E.1'1,$,C$']'.2'-$"!C$F-,"29A!$,$
1,$B!-C'$929(,C'(2;'1'$!$?-'E$1,$-29"!$'99!"2'1!$'!9$
12B,-,0(,9$E9!9$1!$9!.!)$F-!"E-!E79,$0A!$'(-2+E2-$EC$F,9!$
?.!+'.C,0(,$,`",992]!$j=gyk)$'$GC$1,$0A!$,0]2,9'-$!9$
-,9E.('1!9#$&'(E-'.C,0(,)$bE,$!9$E9!9$1!$9!.!$'!9$bE'29$
B!2$'992?0'1'$EC'$".'992G"'@A!$1,$-29"!$C'29$,.,]'1!$9A!$
'bE,.,9$bE,$-,F-,9,0('C$EC$129(a-+2!$C'29$92?02G"'(2]!$
'!$,bE2._+-2!$120/C2"!$1'9$],-(,0(,9#$QC$"!09!0/0"2'$
"!C$,9(,$F-20"_F2!)$B!2$'(-2+E_1!$!$?-'E$C^`2C!$c9$!"E7
F'@D,9$1!$9!.!$bE,$2CF.2"'C$'.(,-'@D,9$C!-B!.H?2"'9$
1!$(,--,0!$201E;21'9$F,.'$'"@A!$'0(-HF2"'#$Q0(-,$,9('9$
1,9('"'C79,$'9$^-,'9$!"EF'1'9$F,.'$]20Y')$F'-(2"E.'-7
C,0(,$'$]20Y'$,C$F'('C'-,9)$,C$]2-(E1,$1'$B-'?C,0('@A!$
1!9$'W!-'C,0(!9$1,$`29(!$,:!E$-,C,`2C,0(!$1!$9!.!$,$
C'(,-2'29$1,(-_(2"!9)$1'$'.(,-'@A!$1!$F,-G.$1'9$],-(,0(,9$
,$1'$C!12G"'@A!$1!9$F-!",99!9$1,$1-,0'?,C#

>9$ "E.(E-'9$ 1,$ -,?'12!$ 9A!)$ 1,$ 2?E'.$C!1!)$
"!0921,-'1'9$EC$E9!$1,$20"-,C,0(!$1'$9E9",F(2+2.21'1,)$
F!-$]2'$1'$9'(E-'@A!$1!9$9!.!9#$O!-$GC)$'9$-,W!-,9('@D,9$
-,",0(,9)$F!-$2CF.2"'-,C$92?02G"'(2]'9$C!]2C,0('@D,9$
,1^G"'9)$F!-$],;,9$"!C$-,"E-9!$'$C'bE20'-2'$F,9'1')$
F!1,C$"!09(2(E2-$EC'$"!012@A!$B']!-^],.$'!$1,9F!.,('-$
1,$C!]2C,0(!9$,C$C'99'#

>$,`F!92@A!$1,$],-(,0(,9$,$'9$"'-'"(,-_9(2"'9$
.2(!.H?2"'9$0A!$B!-'C$"!0921,-'1'9$"!C!$B'"(!-,9$1,(,-7
C20'0(,9)$C'9$92C$"!C!$"!012@D,9$1,$'?-']'C,0(!$1,$
EC'$9E9",F(2+2.21'1,$h^$"!0G-C'1'#$>992C$'(-2+E_C!9$
EC'$F,-",0('?,C$1,$=5y$,$=3y$-,9F,"(2]'C,0(,#$

>$C,0!-$-,.,]/0"2'$'(-2+E_1'$'!$9E+9(-'(!$.2(!.H7
?2"!$1'$],-(,0(,)$!E$9,h')$c9$F-!F-2,1'1,9$1'$-!"Y'7CA,)$
1,],79,$ c$ 2CF!-(/0"2'$ 9EF,-.'(2]'$bE,$'9$ B!-C'@D,9$
9EF,-G"2'29$F!99E,C#

K,B,01,C!9$bE,)$0!$J'"2@!$>0(2?!)$!$F'F,.$
F-,F!01,-'0(,$1'9$ B!-C'@D,9$ 9EF,-G"2'29$ j1,FH92(!9$
F,-2?.'"2'-,9$,$('-12?.'"2'-,9)$,9"!C+-,2-'9$1,$?-']21'1,$
,$C'0(!9$1,$'.(,-'@A!k$0'$!"!--d0"2'$1!9$C!]2C,0(!9$
,C$C'99')$'"'+'$F!-$C202C2;'-$'$20WEd0"2'$1'$.2(!.!?2'#

>0!('1'$ ,9('$ 2CF!-('0(,$ -,99'.]'$ '0'._(2"')$
2CF!-('$-,B,-2-$bE,$'(-2+E_C!9$EC'$C'2!-$F!01,-'@A!$
c9$-!"Y'9$?-'02(H21,9)$EC'$],;$bE,$!9$12B,-,0(,9$(2F!9$
1,$`29(!9$,$bE'-(;2(!9)$0A!$'F-,9,0('01!$0,9(,$1!C_02!$
C!-B!?,0f(2"!$C'0(!9$1,$'.(,-'@A!)$F,.!$bE,$0A!$F!97
9E,C$bE'.bE,-$20WEd0"2'$0!$9E-?2C,0(!$1,$C!]2C,0(!9$
,C$C'99'#$&!$bE,$"!0",-0,$c9$,`F!92@D,9$1,$],-(,0(,$
"!0921,-'C!9$'9$]!.('1'9$'!9$bE'1-'0(,9$&!-(,$j&l)$&)$
&Qk$"!C!$'9$bE,$'F-,9,0('C$C'2!-$9E9",F(2+2.21'1,)$h^$
bE,$-,?29('C$C'2!-,9$_012",9$1,$YEC21'1,. 

M2?E-'$4I$K29(-2+E2@A!$1'9$B!-C'@D,9$9EF,-G"2'29$0'$ ,--'$1!$J'-A!)$9,?E01!$".'992G"'@A!$92CF.2G"'1'#

jJ>O$U$J'0(!9$1,$'.(,-'@A!$F-!BE01!9e$J> $U$J'0(!9$1,$'.(,-'@A!$9EF,-G"2'29k
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CARTOGRAFIA DA SUSCEPTIBILIDADE GE-
OMORFOLÓGICA AOS MOVIMENTOS EM 
MASSA: CONSIDERAÇÕES FINAIS.

R$C'F'$1,$9E9",F(2+2.21'1,$bE,$-,9E.(!E$1'$
'F.2"'@A!$1,9(,$C!1,.!$!E$C'(-2;$1,$20(,-F-,('@A!$:$
F-,]29A!$jM2?E-'$8k$".'992G"'$,C$bE'(-!$?-'E9$129(207
(!9$'$F-!+'+2.21'1,$1,$!"!--d0"2'$1,$C!]2C,0(!9$,C$
C'99'$0'$ ,--'$1!$J'-A!)$9,01!$'$9E'$129(-2+E2@A!$
,9F'"2'.$"!20"21,0(,$"!C$!$"!0Y,"2C,0(!$,CF_-2"!$
1!$ (,--2(H-2!)$1,C!09(-'1!$,C$0EC,-!9!9$ (-'+'.Y!9$
1,$ 20],9(2?'@A!$F-f]2!9)$ bE,$ '1!F('-'C$EC'$ '+!-7
1'?,C$ 20(,-F-,('(2]'$ 1,$ ,9(E1!9$ 1,$ "'9!$ "!0"-,(!9$
jOQKZR >)$=664)$=668q)$=668b)$3<<=e$OQKZR >e$
J>Z}*Q e$=668e$OQKZR >)$,($'.#)$=665e$OQKZR7
 >e$NR*ZQ&~Re$MQNL*Q[Z> )$3<<=e$OQKZR >$

,($'.#)$3<<X$k#
 '.2,0('79,$ !$ ?-'E$ 1,$ 9E9",F(2+2.21'1,$ ,.,7

]'1!$ '$CE2(!$ ,.,]'1!$bE,$ 'B,"('$ '9$ ],-(,0(,9$ "!C$
B!-(,9$1,".2],9$'99!"2'1!9$c$,`29(d0"2'$1,$B!-C'@D,9$
9EF,-G"2'29)$ '992C$"!C!$'9$],-(,0(,9$ 209('+2.2;'1'9$
F,.'9$20(,-],0@D,9$,$'"(2]21'1,9$'0(-HF2"'9)$"!C$,97
F,"2'.$-,.,]!$F'-'$'$"E.(E-'$1'$]20Y'$,$F'-'$'9$^-,'9$
de agricultura tradicional dominadas pelas culturas 

1,$-,?'12!)$bE,$!"EF'C$9!.!9$F-!BE01!9)$-,9E.('0(,9$
1'$ B!-(,$C,(,!-2;'@A!$ 1'9$ -!"Y'9$ ?-'02(H21,9#$&A!$
9,$,0bE'1-'$0!$,9F'@!$1,12"'1!$'$,9(,$'-(2?!)$EC'$
20(,-F-,('@A!$C'29$ 1,('.Y'1'$ 1'$ ,`F-,99A!$ "'-(!7
?-^G"'$1'$9E9",F(2+2.21'1,)$"Eh'9$0E'0",9$-,W,"(,C$
12],-9'9$,9F,"2G"21'1,9$.!"'29$bE,$!$C!1,.!$"'F(!E$
"!C$G1,.21'1,#

M2?E-'$8I$P'-(!?-'G'$1'$9E9",F(2+2.21'1,$?,!C!-B!.H?2"'$'!9$C!]2C,0(!9$,C$C'99'#

bE'01!$ '99!"2'1'9$ '$ B!-(,9$ 1,".2],9)$ 0A!$ ,`F.2"'C$
'$B!-(,$9E9",F(2+2.21'1,$1'9$],-(,0(,9$1,$`29(!$'$,9(,$
(2F!$1,$F-!",99!9$0'$ ,--'$0!$J'-A!#$�$'$,`29(d0"2'$
1299,C20'1'$1,$1,FH92(!9$F,-2?.'"2'-,9$,$('-12?.'"2'-,9$
bE,$,`F.2"')$'$C'2!-2'$1'9$],;,9)$'$!"!--d0"2'$1,$C!]27
C,0(!9$,C$C'99')$"!C!$9,$F!1,$"!09('('-$0'$M2?E-'$8#

 '.2,0(,79,$'201'$bE,$,9(,$,09'2!$1,C!09(-!E$
"'+'.C,0(,$bE,$!9$1,".2],9)$!9$C'0(!9$1,$'.(,-'@A!)$!9$
1,FH92(!9$1,$],-(,0(,$,$'9$,9"!C+-,2-'9$1,$?-']21'1,$
9A!$ BE01'C,0('29$ F'-'$ ,`F.2"'-$ '$ 9E9",F(2+2.21'1,$
(,--2(!-2'.$'!9$C!]2C,0(!9$,C$C'99'#$&!(,79,)$'$,9(,$
-,9F,2(!)$ bE,$ '9$ "'-'"(,-_9(2"'9$ .2(!.H?2"'9)$C,9C!$
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R$(-'+'.Y!$1,$20],9(2?'@A!$'bE2$'F-,9,0('1!$
-,W,"(,$EC$F,-"E-9!$F,99!'.$1,$C'(E-'@A!$,$,]!.E7
@A!$"2,0(_G"'$,CF-,,0121!$'!$.!0?!$1!9$a.(2C!9$=5$
'0!9$9!+-,$'$"!CF-,,09A!$1'$120/C2"'$1,$],-(,0(,9$
0!$&!-(,$1,$O!-(E?'.)$"!'1hE]'1!$F,.!$F-!?-,99!$1'$
(f"02"'$C'(,-2'.2;'1!$ 0!$ 0!(^],.$ 1,9,0]!.]2C,0(!$
dos instrumentos e programas de geoprocessamento.

Z,W,"(201!$ 9!+-,$ !9$ -,9E.('1!9$ '."'0@'1!9$
F-,9,0(,C,0(,$0,9(,$1!C_02!)$F'-,",7C,$2CF-,9"207
1_],.$'.,-('-)$EC'$],;$C'29)$F'-'$'$0,",9921'1,$F-,7
C,0(,$1,$9,$F-!",1,-$'$EC$.,]'0('C,0(!$-2?!-!9!$,$
929(,C'(2;'1!$1'9$B!-C'@D,9$9EF,-G"2'29$,C$O!-(E?'.)$
'$GC$1,$F-!F!-"2!0'-$c$"!CE021'1,$"2,0(_G"'$0'"2!0'.$
EC$1'1!$"-E"2'.$c$,.'+!-'@A!$1,$EC'$"'-(!?-'G'$1!$
-29"!$?,!C!-B!.H?2"!$G^],.$,$a(2.$c$?,9(A!$(,--2(!-2'.#

REFERÊNCIAS

PRZKQ[ZR,$>#$Z#$&!('$F-,.2C20'-$9!+-,$'9$B!-C'9$,$
B!-C'@D,9$F,-2?.'"2'-,9$0'$ ,--'$1'$M-,2(')$Cadernos 

6*)L*( !"?")$]#$5)$P!2C+-')$F#$=o=7=X3)$=6go#

PRZKQ[ZR)$>#$Z#$Q]!.E@A!$1'9$],-(,0(,9$1'$ ,--'$1'$
M-,2('$0!$}E'(,-0^-2!$-,",0(,)$["6*!#(,)6*)L*( !"?")$
]#$X)$P!2C+-')$F#$gX7=44)$=6gg#

PRZKQ[ZR)$>#$Z#$R$1,FH92(!$1,$i'-;2,.'9$j ,--'$1!$
P'-'CE.!kI$"!0(-2+E2@A!$F'-'$!$,9(E1!$1!$S'-12?.'"2'-$
ls-C2'0!$,C$O!-(E?'.)$["6*!#(,)6*)L*( !"?")$]#$6)$
P!2C+-')$F#$867o<)$=66<#

K>iQ>*)$ #$}E,.bE,9$,`,CF.,9$1�f]!.E(2!0$bE'(,-7
0'2-,$$1,9$],-9'0(9$'E$O!-(E?'.)$Finisterra)$N29+!')$]#$
=5)$0#$g)$F#$578X)$=6X4#$

K>iQ>*)$ #$N,$Ff-2?.'"2'2-,$1�'.(2(E1,$'E$O!-(E?'.)$
Colloque sur le périglaciaire d’altitude du domaine 

méditerranéen et abords)$>99!"2'(2!0$Lf!?-'FY!bE,$
1��.9'",)$ (-'9+!E-?)$F#o47Xg#$=6Xg#

K>iQ>*)$ #$O-!?-,99!9$-,",0(,9$0!$"!0Y,"2C,0(!$
1'$ ,]!.E@A!$ Y!.!"f02"'$ 1'$ "!+,-(E-'$ ],?,('.)$ ,C$
O!-(E?'.$,$0'9$-,?2D,9$]2;20Y'9)$Finisterra,$N29+!')$
]#$85)$0#$3=$F#$=<=7==5#

K[> )$w#$Minho, Trás-os-Montes, Haut-Douro)$P!07
?-f9$[0(,-0'(2!0'.$1,$Lf!?-'FY2,)$N29+!')$=686#

L>ZJQ&K[>)$J#$P#$O#$Dynamique de vegetation 

tardiglaciaire et holocene du Centre-Nord de l’Espagne 

d’après l’analyse pollinique)$SYf9,$,0$ "2,0",9)$9Ff"#$
O'.,!f"!.!?2,)$1,$.�*02],-92(f$1�>2`7J'-9,2..,$[[[#$=6gg#

LR*K[Q)$>#$Environmental Change)$ P.'-,01!0$
O-,99)$R`B!-1#$=6X6#

L*[NNQ&)$�#$,($'.#$jk$U$N,9$".2C'(9$,($.,9$Y!CC,9$
,0$QE-!F,$,($,0$>B-2bE,$9,F(,0(-2!0'.$1,$3g$<<<$TO$
c$=<$<<<$TO)$Bull. Assoc. Fr. Etud. Quatern.)$]#$8$0#$
=5)$F#$=gX7=64)$=6Xg#

wRZK>)$J#$J!-FY!?,0�9,$,($f]!.E(2!0$1,9$F'\9'?,9$
1'09$.,9$>.F,9$1,$�'E(,$O-!],0",$1,FE29$.,$S'-12?.'7
"2'2-,I$B'"(,E-9$0'(E-,.9$,($B'"(,E-9$'0(Y-!F2bE,9)$Bull. 

Assoc. Géog. Fr#)$F#$X57g=)$=6g<#

&R&&)$�#$\*,) !* &(#,) ']%&^!*,) 6*) 8")L"8&'*) R<,-
3" #*U_) `%26*)  *(.(!3G(8( &12*)$SYf9,$ N,((-,9)$
OE+#$M'"#$N,((-,9)$*0]#$ (-'9+!E-?)$ (-'9+!E-?#$=6oo#

OQKZR >)$>#$*C$ "'9!$ F'-(2"E.'-$ 1,$ ,-!9A!$ 1!9$
?-'02(!9$0'$ ,--'$1!$J'-A!)$["6*!#(,)6*)L*( !"?")$
0z$=<)$P!2C+-')$[QL)$=66=)$F#$54X7586#$

OQKZR >)$>#$Alguns processos erosivos:$!$,`,CF.!$
1,$EC$F,bE,0!$'W!-'C,0(!$?-'0_(2"!$1'$ ,--'$1!$J'7
-A!$20$PE'1,-0!9$1!$N'+!-'(!-2!$x,!.H?2"!$1,$N'`,)$
R$P'9(-!)$0#$=X)$=663)$=<X7=3<#
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OQKZR >)$>#$Serra do Marão: Estudo de geomor-

fologia,$K299,-('@A!$1,$K!E(!-'C,0(!)$M'"E.1'1,$1,$
N,(-'9$1'$*02],-921'1,#$1!$O!-(!)$O!-(!#$=664#$865$F#

OQKZR >)$>#$P!0(-2+E(!$F'-'$!$"!0Y,"2C,0(!$1'$
120/C"'$?,!C!-B!.H?2"'$1'9$9,--'9$1!$&!-(,$1,$O!-7
(E?'.#$R$,`,CF.!$1'$9,--'$1!$J'-A!)$Rurália)$>-!E"')$$
=668a$F#$o676<#

OQKZR >)$>#$>9$'"(2]21'1,9$YEC'0'9$,$!9$F-!",99!9$
C!-B!.H?2"!9#$R$,`,CF.!$1'$ ,--'$1!$J'-A!)$Terri-

torium)$P!2C+-')$=668b$#$F#$34748#

OQKZR >)$>#$R$O,-2?.'"2'-$0!$&!-(,$1,$O!-(E?'.I$R$
,9('1!$'"(E'.$1!9$"!0Y,"2C,0(!9)$Periglaciarismo en 

la Península Ibérica, Canaria y Baleares, Granada)$
=668c$#$F#$55$7$X4#

OQKZR >)$>#$J!]2C,0(!9$,C$C'99'$,$!-1,0'C,0(!$
1!$(,--2(H-2!, in Actas do II Seminário sobre Recursos 

Naturais, Ambiente e Ordenamento do Território)$i2.'$
Z,'.$)$PM7X7==#$3<<=#

OQKZR >)$>#$,($'.#$P!],.!$1!$L,-d9I$P!0(-2+E2@A!$
F'-'$!$,9(E1!$1!9$C!]2C,0(!9$1,$C'99'$0!$&!-(,$1,$
O!-(E?'.)$Territorium, 2)$P!2C+-')$F#$3=743)$=665#

OQKZR >)$>#$,($'.#$J,(!1!.!?2'$F'-'$!$,9(E1!$1!9$
-']20'C,0(!9)$Metodologias de Estudo de Processos 

de Erosão)$MN*O)$O!-(!)$3<<=#$F#$g576g#

OQKZR >)$>#$,($'..$O-!",99!9$1,$,-!9A!$'",.,-'1'$
0'$Z,?2A!$K,C'-"'1'$1!$K!E-!I$EC$F'(-2CH02!$,C$
risco in Actas do 2º Encontro Internacional: Histó-

ria da vinha e do vinho no vale do Douro, Estudos 

Documentos$=X)$O!-(!)$i2.'$Z,'.)$Zf?E')$ #$w!A!$1'$
O,9bE,2-')$[09(2(E(!$1!9$i20Y!9$1!$K!E-!$,$O!-(!)$*027
],-921'1,$1!$O!-(!)$*02],-921'1,$1,$S-^97!97J!0(,9$
,$>.(!$K!E-!)$RE(E+-!)$3<<8#$F#$3=47345#

OQKZR >)$>#e$ ,($ '.#$}E'(,-0'-\$ ,]!.E(2!0$ !B$ (Y,$
 ,--'$1!$J'-A!$'01$2(9$"!09,bE,0",9$20$(Y,$F-,9,0($
1\0'C2"9)$Territorium, Revista da Associação Portu-

guesa de Riscos, Prevenção e Segurança)$0#$=8)$3<<X#$
F#$44784#$K29F!0_],.$,CI$$Y((FI::vvv#F.E-21!"#"!C: 2(,:
M-!0(RBG",:1,B'E.(#'9F`�C!1E.,�M2.,9:M2.,$K,9"-2F(2!0$
%[K$�3546%9('(,� �#$>",99!$,CI$<5$1,;#$3<=<#

OQKZR >)$>#e$NR*ZQ&~R)$N#e$MQNL*Q[Z> )$w#$
j3<<=k$U$J!]2C,0(!9$,C$C'99'I$,`,CF.!9$!"!--21!9$
0!$&!-(,$1,$O!-(E?'.$Revista Técnica e Formativa da 

Escola Nacional de Bombeiros)$]#$5)$0#$=X)$F#$35746

OQKZR >)$>#e$J>Z}*Q )$T#$ ,-F'$J'0�9$'"(2!0$
'01$ 9.!F,$ ,-!92!0I$>$ "'9,$ 9(E1\$ 20$S/C,?'$T'920$
j=6g=k)$Territorium)$=)$P!2C+-')$F#$34748#$=668#

OQKZR >)$>#e$OQZQ[Z>)$>#$>$L,!?-'G'$,$'9$&!]'9$
Q9(-'(f?2'9$1,$K,9,0]!.]2C,0(!$1,$S,--2(H-2!9$O,-2Bf7
-2"!9)$20$,12@A!$,9F,"2'.$1'$-,]29('$L*( !"?";)<#,&#()
& Pesquisa$j>0'29$1!$i$ ,C20^-2!$N'(20!$U$>C,-2"'7
0!$,$[$[+,-!7>C,-2"'0!$1,$L,!?-'G'$M_92"'$U$Q2`!$3)$
 '0('$J'-2')$]#$=3$0#$=)$F#$=5=7=Xg#$3<<g#$K29F!0_],.$
,CI$ Y((FI::vvv#F.E-21!"#"!C: 2(,:M-!0(RBG",:1,B'E.(#
'9F`�C!1E.,�M2.,9:M2.,K,9"-2F(2!0%[K$�353<%9('(,� �. 

>",99!$,CI$=3$1,;#$3<=<#

OQKZR >)$>e$J>ZS[& $T#$J#$R9$C!]2C,0(!9$,C$
C'99'$,$!9$1,FH92(!9$1,$],-(,0(,$,C$̂ -,'9$C,('99,12C,07
('-,9I$'.?E09$,`,CF.!9$0!$&!-(,$1,$O!-(E?'.$20$Actas 

do II Seminário sobre Recursos Naturais, Ambiente e 

Ordenamento do Território)$i2.'$Z,'.)$F#$=o=7=o6#$3<<=

OQZQ[Z>)$Q#$P'-('$Geológica de Portugal - Notícia 

*+38&'"%&7")6")0(8G")aTME)R[*8(!&'()6*)b",%(U/$ ,-]27
@!9$L,!.H?2"!9$1,$O!-(E?'.)$N29+!'#$=6g6

OQZQ[Z>)$Q#$ #$Estudo geológico-estrutural da região de Ce-

lorico de Basto e sua interpretação geodinâmica)=6gX#$
3X8$B#$S,9,$jK!E(!-'C,0(!k)$MP*N)$N29+!')$=6gX#
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António de Sousa Pedrosa, Andreia Pereira

OQZQ[Z>)$Q#e$Z[TQ[ZR)$>#$S,"(H02"'$1!$9,"(!-$0!-!7
,9(,$1'$ ,--'$1!$J'-A!)$Comnu. Serv. Geol. Portugal)$
(#$o6)$B'9"#$3)$F#$3g4736<#$=6g4#

ZQTQNR)$M#$Serras de Valongo: estudo de Geomor-

fologia)$ EF.,C,0(!9$1,$T2+.!9)$6)$P!2C+-'#$=6X5#

ZQTQNR)$M#$J!1,.'1!$F,-2?.'"2'-$1,$+'2`'$'.(2(E1,$
,C$O!-(E?'.)$["6*!#(,) 6*)L*( !"?")$ 5)$P!2C+-')$
=6go#$$F#$=3X7=4X#

ZQTQNR)$Me$OQKZR >)$>#$&!]'9$!+9,-]'@D,9$9!+-,$
1,FH92(!9$-,.'"2!0'1!9$"!C$!$B-2!$0'$^-,'$1,$i'.!07
?!$7$ #$J2?E,.7!7>0h!)$El Cuaternario en Espana y 

Portugal)$J'1-21)$]#$3)$$F#$5<=75<8)$=664#

ZQTQNR)$i#$A importância do Estudo dos Riscos 

Geomorfológicos no Ordenamento do concelho de 

Vieira do Minho#$ 3<<X#$K299,-('@A!$ jJ,9(-'1!$ ,C$
L,9(A!$1,$Z29"!9$&'(E-'29k)$M'"E.1'1,$1,$N,(-'9$1'$
*02],-921'1,$1,$O!-(!)$O!-(!#$3<<X#

Z[TQ[ZR)$>#$$,($'.#)$&!('$9!+-,$'$?,!.!?2'$1'$9,--'$1!$
J'-A!)$Boletim da Sociedade Geológica de Portugal, 

]#$=8)$F$U$=5=7=X<)$=6o3#

 R* >)$T#$\&%(,%!"%& !"?")*)*,%!2%2!")6()c)[(.38*-

+()d&,%(ML!"27A12&'()"#%*Me!6(7$'&'(f)J)L!23()6()
Douro#$=6g3#$S,9,$jK!E(!-'C,0(!k)$*02],-921'1,$1,$
P!2C+-')$P!2C+-'#$=6g3#

iN[ZS$U$N>&uQ)$T#$Le role de la glace de ségréga-

%&(#)6"#,)8*,)0(!."%&(#,),23*!?'&*88*,)6*)8g<2!(3*)6*)
l’Ouest. Processus et héritages#$=6gg#$g58$B#$SY�9,9$
jK!"(!-'($ 1�Q('($J,09#$Lf!?-'FY2,k)$*02]#$O'-29$ [)$
(!C,$=$,($3)$P',0)$$=6gg#$
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