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'

/!#%&1&#*7-'

#$%$&'$%(! )*+,-'! ./-0*12'$! 3-4-%! 567$*! 4! 8*'6$! 9*1,-/! :,/+*! 3*;$%(!

2-6/*'*;$%!<*0$!0='*;-1&$!>=-!-/!&'*<*0$!*>=?!2-%6',&$!-%!2-!1=-%&'*!*=&$'?*@!>=-!

1$!7*!%,2$!A'-+,*;-1&-!A'-%-1&*2$!A*'*!1,1BC1!B'*2$!$!6*/,D,6*6,E1!A'$D-%,$1*/@!4(!

>=-! 7-;$%! 6$1%=/&*2$! /*%! '-D-'-16,*%! <,</,$B'FD,6*%! >=-! %-! ,16/=4-1! -1! -%&-!

2$6=;-1&$G!!

!

.! &'*+H%! 2-! /*! A'-%-1&-! 2-6/*'*6,E1! 6-2-;$%! 1=-%&'$%! 2-'-67$%! 2-! A'$A,-2*2!

,1&-/-6&=*/! 6$''-%A$12,-1&-%! *! -%&-! &'*<*0$(! *! /*! I%6=-/*! J$/,&H61,6*! #*6,$1*/(!

%-BC1!/$!-%&*</-6,2$!A$'!/*!K-4!2-!J'$A,-2*2!"1&-/-6&=*/(!A$'!%=!3-B/*;-1&$!4!A$'!

/*!1$';*&,+,2*2!,1%&,&=6,$1*/!+,B-1&-G!

'

!

LLLLLLLLLLLLLLLLLLLLLL!!!!!!!!!!!!!!!!!!!LLLLLLLLLLLLLLLLLLL!

!!!!!!!!!!!!!)*+,-'!./-0*12'$!3-4-%!567$*!!!!!!!!!!!!!!8*'6$!9*1,-/!:,/+*!3*;$%!!
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#!1+*.*#&#*7-'

M-'&,D,6$! >=-! -/! A'-%-1&-! &'*<*0$! D=-! 2-%*''$//*2$! A$'! )*+,-'! ./-0*12'$! 3-4-%!

567$*!4!8*'6$!9*1,-/!:,/+*!3*;$%(!<*0$!;,!%=A-'+,%,E1G!

'

'

!!!!!!LLLLLLLLLLLLLLLLLLLLLLLL!

!!!!! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!"1BG!.1*!K=6?*!N*/*'-O$!J7G!9G!! !

!!!!!!!!9"3IMP53!9IK!J35QIMP5!! !

' '
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'

&01&/!#*5*!-+)'

.B'*2-O6$! *! ;,%! -%&,;*2$%! A'$D-%$'-%! 4! *;,B$%(! K=,%! S*'*;,//$! 4! .1*! K=6?*!

N*/*'-O$(!A$'!%=%!A-1%*;,-1&$%! &*1!A$%,&,+$%(!%=!7=;,/2*2! 4! /*!B'*1!*4=2*!>=-!

A'-%&*'$1!A*'*!/*!'-*/,O*6,E1!2-!-%&*!&-%,%G!

.!;,! 6$;A*T-'$! 4! *;,B$! 9*1,-/! 6$1! >=,-1! 1$%! %*6*;$%! -/! *,'-! A*'*! >=-! -%&-!

A'$4-6&$!A=-2*!%*/,'!*2-/*1&-G!

.!;,!-%A$%*(!U,/2-(!A$'!/*!A'-%,E1(!/*!;$&,+*6,E1!4!-/!B'*1!*A$4$G!

.!/*!:-6'-&*'?*!2-!.;<,-1&-!A$'!%=!<C%>=-2*!6$;$!,1%&,&=6,E1!2-!*/B$!;-0$'!A*'*!

-/!*;<,-1&-!-1!-/!9,%&',&$!8-&'$A$/,&*1$!2-!V=,&$! 4!A$'! A'$A$'6,$1*'! ,1D$';*6,E1!

-%-16,*/!A*'*!-%&-!&'*<*0$G!

.! ;,%! 6$;A*T-'$%! :-+-'$! 4! S=*1! M*'/$%! >=-! &*;<,H1! 6$1&',<=4-'$1! 6$1! -%&-!

A'$4-6&$G!

.!;,%!A'$D-%$'-%!2-!/*!J$/,!>=-!-1!%=!B'*1!;*4$'?*!&,-1-1!6$%*%!-W6-/-1&-%!>=-!

$D'-6-'G!

Xavier 

' '
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'

&01&/!#*5*!-+)'

I%! A*'*! ;?! =1! B'*1! 7$1$'! 7*<-'! -%&=2,*2$! -1! 1=-%&'*! I%6=-/*! J$/,&H61,6*!

#*6,$1*/!;,!7=;,/2-!*B'*2-6,;,-1&$!*!-%&*!,1%&,&=6,E1!;,!6*%*G!

X1!*B'*2-6,;,-1&$!;=4!-%A-6,*/!*!;,%!*/=;1Y$Z*[%!>=-!%$1!;,%!;*-%&'Y$Z*[%!2-!

Q$B*!=1*!2,%6,A/,1*!>=-!&=+-!-/!7$1$'!2-! ,;A*'&,'!2='*1&-!=1!*T$!4!;-2,$!-1!;,!

>=-',2*!X1,+-'%,2*2G!!

8,! *B'*2-6,;,-1&$!*! /*!9'G!.1,&*!N*/*'-O$(!8%6G! K=,%! S*'*;,//$(!9'G! K=,%! ./<=0*(!

"1BG!P-'-%*!8*&$%(!"1BG!MH%*'!#*'+F-O(!"1BG!#*&7*/,*!R*/-16,*(!9'G!J*&',6,$!9=>=-(!

%=%! 6$1$6,;,-1&$%! 4! +,%,$1-%! 2-! +,2*! 7*1! ,1&-B'*2$!;,! -W,%&-16,*! 6$;$! =1! %-'!

7=;*1$G!

.!;,!*;,B$!)*+,-'(!A$'!-;A-O*'!4! &-';,1*'! /*!6*''-'*!2-%2-!A',;-'!%-;-%&'-(! /*!

*4=2*!;=&=*!4!-/!6$;A*'&,'!2-!-WA-',-16,*%@!;=67*%!B'*6,*%(!;,!7-';*1$G!

.!;,%!6$;A*T-'Y$Z*[%!4!*;,BY$Z*[%!2-!/*!\*6=/&*2!2-!"1B-1,-'?*!M,+,/!4!.;<,-1&*/(!

>=-!%=%!6*;,1$%!%-!//-1-1!2-!/$B'$%!>=-!<',12-1!A'$B'-%$!4!<,-1-%&*'!6$16'-&$!*!

/*!%$6,-2*2G!

Daniel 

! !
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/!/*#&+)1*&'

9-2,6$!-%&-!&'*<*0$!*!&$2*!;,!D*;,/,*G!

.! ;,! -%A$%*(! U,/2-(! >=,-1! *A$4*! &$2*%! ;,%! /$6='*%! 4! 6$'2='*%(! >=,-1! ;-! 7*!

%*<,2$!-1&-12-'!&$&*/;-1&-(!*!>=,-1!>=,-'$!6$1!&$2*!;,!;-1&-G!]%&-!-%!%$/$!=1$!

2-! /$%! /$B'$%! 4! */-B'?*%! >=-! 6$;A*'&,'-;$%! 0=1&$%! -1! 1=-%&'$! 6*;,1$! A$'! -%&*!

+,2*G!

.!;,%!A*2'-%!>=-!7*1!2*2$!&$2$!%,1!A-2,'!B'*1!6$%*!*!6*;<,$G!8,!;*;,&*!%,-;A'-!

;-! 7*! <',12*2$! %=! *A$4$(! B-1-'$%,2*2! 4! 7*! %,2$! -/! -0-;A/$! 2-! =1*! A-'%$1*!

/=67*2$'*!-1!-/! 2?*!*! 2?*G!8,! A*A,&$(! =1*!A-'%$1*!2-!A-1%*;,-1&$%!C1,6$%!>=-!

%,-;A'-!;-!7*!2-;$%&'*2$!A*%,E1!4!*;$'!-1!/$!>=-!7*6-G!!

.!S=*1,!4!3,6*'2$(!>=-!%$1!;,%!T*T$%!;-1$'-%!2-!/$%!>=-!7-!*A'-12,2$!&*1&$G!

.!;,%!*<=-/,&$%(!.=B=%&$!4!N*67,&*(!*!>=,-1-%!/-%!&-1B$!-/!;F%!B'*12-!6*',T$G!

.!;,%!&?$%!.'67,(!.1*(!S,;;4(!8,',*;(!J?*(!J*167?1(!),;-(!A$'>=-!%$1!/$%!*;,B$%!

>=-!;-!7*1!%*<,2$!2*'!6$1%-0$%(!4!-%&*12$!0=1&$!*!-//$%!2='*1&-!&$2*!;,!+,2*(!;-!

7*1!&'*1%;,&,2$!B'*12-%!-1%-T*1O*%G!

.!;,%!*;,B$%!A$'!&$2*%!/*%!+,+-16,*%(!/*!*;,%&*2!4!/$%!;$;-1&$%!-%A-6,*/-%!>=-!

;*&*1!/*!'=&,1*G!

!

.!&$2$%!=%&-2-%(!

K-%!>=,-'$!;=67?%,;$!4!%,-;A'-!&-1B*1!-1!6=-1&*!>=-!%$1!=1*!A*'&-!-%-16,*/!2-!

;,!+,2*G!

Xavier 
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/!/*#&+)1*&'

9-2,6$! -%&-! &'*<*0$! *!;,! *<=-/,&*! N-*&',O(! *! ;,! *<=-/$! P$&$(! *!;,%! A*2'-%! .1*!

3*;$%!4!S$*>=?1!:,/+*!A$'!%=!*;$'$%*!-1&'-B*!A*'*!>=-!6=/;,1-!;,%!-%&=2,$%(!*!

:*1&,*B$! :,/+*(! 8*'6$! 3*;$%(! :*12'*! :F167-O! >=-! %$1! D=-1&-! 2-! %*<,2='?*(!

*/-B'?*!4!&'*1>=,/,2*2!-1!;,!+,2*G!

!

.!&$2Y$Z*[!-%&=2,*1&-!>=-!/-*!-%&-!&'*<*0$(!>=-!/-!<',12-!=1*!<*%-!A*'*!2-%*''$//*'!

%=%! A'$4-6&$%(! 6$1%,2-'$! >=-! -/! 6$1$6,;,-1&$! 1$! /-! A-'&-1-6-! *! =1! A=-</$(!

6$;=1,2*2!$!A-'%$1*(!-%!=1*!7-'-16,*!2-!1=-%&'Y$Z*[%!*16-%&'Y$Z*[%G!

Daniel 

! !
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#)-+!-*/)'

9IMK.3.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!""!

MI3P"\"M.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!"""!

._3.9IM"8"I#P5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!"R!

9I9"M.P53".!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!R"!

M5#PI#"95!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!R"""!

`#9"MI!9I!MX.935:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!)"R!

`#9"MI!9I!\"_X3.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!))!

3I:X8I#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!))""!

.N:P3.MP!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG))"R!

J3I:I#P.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG))R"!

M.J`PXK5!a!b!"#P359XMM"^#GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!a 

aGa "#P359XMM"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!a 

aGc 5NSIP"R5!_I#I3.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!c 

aGd 5NSIP"R5:!I:JIM`\"M5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!d 

aGe SX:P"\"M.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!d 

M.J`PXK5!c!b!I:PX9"5!N"NK"5_3f\"M5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!g 

cGa \X#9.8I#P.M"^#!PI^3"M.!9I!K.:!3I9I:!9I!85#"P53I5!GGGGGGGG!g 

cGaGa J35J^:"P5!9IK!85#"P53I5!9I!K.!M.K"9.9!9IK!._X.!GGGGGGGGG!g 

cGaGc 8IP595K5_`.!J.3.!IK!9":Ih5!9I!3I9I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!i 

cGaGd 9":Ih5!9I!3I9I:!9I!85#"P53I5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!j 

cGaGe IK!X:5!9I!:":PI8.:!9I!"#\538.M"^#!_I5_3f\"M.!!!!!!!!!!!!!

Y:"_[!I#!IK!9":Ih5!9I!3I9I:!9I!85#"P53I5!9I!!!!!!!!

M.K"9.9!9IK!._X.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ak 

cGc 8.3M5!KI_.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ak 



")!

cGcGa M5#:P"PXM"^#!9I!K.!3IJlNK"M.!9IK!IMX.953!GGGGGGGGGGGGGGGGGGGG!ak 

cGcGc 5NSIP"R5:!9IK!8"KI#"5!9I!K.:!#.M"5#I:!X#"9.:!GGGGGGGGGGGGGGG!ak 

cGcGd KIQ!9I!_I:P"^#!.8N"I#P.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aa 

cGcGe KIQ!9I!._X.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aa 

cGcGg KIQ!9I!J3IRI#M"^#!Q!M5#P35K!9I!K.!!!!!!!!!!!!!!!

M5#P.8"#.M"^#!.8N"I#P.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aa 

cGcGi KIQ!9IK!:":PI8.!#.M"5#.K!9I!M"I#M".!Q!PIM#5K5_`.!GGGGGG!ac 

cGcGj PXK:8.(!K"N35!R"(!.#I)5!"!m#538.!9I!M.K"9.9!!!!!!!!

.8N"I#P.K!Q!9I!9I:M.3_.!9I!I\KXI#PI:b!!!!!!!!!!!!!!

3IMX3:5!._X.n!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ac 

cGcGo #538.!"#I#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ac 

cGcGp 539I#.#q.!cad!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ac 

cGcGak 3I_K.8I#P5!_I#I3.K!9I!.JK"M.M"^#!9I!K.!KIQ!9I!!!

._X.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ad 

cGcGaa ._I#9.!.8N"I#P.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ae 

M.J`PXK5!db!9"._#^:P"M5!.8N"I#P.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ag 

dGa 3IM5J"K.M"^#!Q!.#fK":":!9I!"#\538.M"^#!:IMX#9.3".!GGGGGGGGG!ag 

dGaGa "#\538.M"^#!Nf:"M.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ag 

dGaGc 3IR":"^#!9I!I:PX9"5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ai 

dGaGd M35#5K5_`.!9I!K5:!J3"#M"J.KI:!I:PX9"5:!9IK!!!!!

3IMX3:5!U`93"M5!9IK!98VGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ck 

dGc M.3.MPI3"q.M"^#!\`:"M.!N"^P"M.(!:5M"5rIM5#^8"M.(!

MXKPX3.K!Q!J.":.S`:P"M.!9I!K.:!:XNMXI#M.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!cd 

dGcGa 9"R":"^#!U"935_3f\"M.!Q!MXI#M.:!9I!93I#.SI!GGGGGGGGGGGGGGGGG!cd 

dGcGc 9":P3"P5!8IP35J5K"P.#5!9I!VX"P5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!cd 

dGcGd M.3.MPI3`:P"M.:!\`:"M5!s!_I5_3f\"M.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ce 

dGcGe M.3.MPI3"q.M"^#!MK"8fP"M.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ce 



)!

dGcGg M.3.MPI3"q.M"^#!U"935K^_"M.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!co 

dGcGi M.3.MPI3"q.M"^#!U"935_I5K^_"M.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!cp 

dGcGj 9I85_3.\`.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dk 

dGcGo :.KX9!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!de 

dGcGp ._X.!J5P.NKI!Q!.KM.#P.3"KK.95!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!de 

dGcGak J5K`P"M.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!de 

dGcGaa .:JIMP5:!IM5#^8"M5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dg 

dGcGac J.P3"85#"5!MXKPX3.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dg 

dGcGad J.":.SI!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dg 

dGcGae :":PI8.!#.M"5#.K!9I!f3I.:!J35PI_"9.:!Y:#.J[!Q!

N5:VXI:!J35PIMP53I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!di 

dGcGag PI)PX3.!9IK!:XIK5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dj 

dGcGai M5NI3PX3.!RI_IP.K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dj 

dGcGaj \K53.!Q!\.X#.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ea 

dGcGao 9I8.#9.!9IK!3IMX3:5!U`93"M5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ea 

dGcGap \I#^8I#5:!#.PX3.KI:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ed 

dGd 9"._#^:P"M5!.8N"I#P.K!53"I#P.95!.K!3IMX3:5!!!!!!!!!!!!!

U`93"M5!J.3.!K.:!:XNMXI#M.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ee 

dGdGa :XNMXI#M.!9IK!3`5!J"P.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ee 

dGdGc :XNMXI#M.!9IK!3`5!:.#!JI935!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ep 

dGdGd :XNMXI#M.!9IK!3`5!_X.QKK.N.8N.!.KP5!GGGGGGGGGGGGGGGGGGGGGGGGGGGG!gg 

dGdGe :XNMXI#M.!9IK!3`5!_X.QKK.N.8N.!8I9"5!GGGGGGGGGGGGGGGGGGGGGGGGGG!ii 

dGdGg :XNMXI#M.!9IK!3`5!_X.QKK.N.8N.!N.S5!GGGGGGGGGGGGGGGGGGGGGGGGGGGG!jc 

dGdGi :XNMXI#M.!9IK!3`5!J":VXIGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jj 

dGdGj :XNMXI#M.!9IK!3`5!.K.8N"!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!oc 

dGdGo :XNMXI#M.!9IK!3`5!"#P._!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!og 



)"!

dGdGp :XNMXI#M.!9I!K.!VXIN3.9.!:.#!.#93]:!GGGGGGGGGGGGGGGGGGGGGGGGGGG!op 

dGdGak :XNMXI#M.!9IK!3`5!NK.#M5!.KP5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pd 

dGdGaa :XNMXI#M.!9IK!3`5!NK.#M5!8I9"5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pj 

dGdGac :XNMXI#M.!9IK!3`5!NK.#M5!N.S5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aka 

dGe M.K"9.9!9I!K5:!3IMX3:5:!U`93"M5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ake 

dGeGa M5#P.8"#.M"^#!X3N.#.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ake 

dGeGc M5#P.8"#.M"^#!"#9X:P3".K!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!akg 

dGeGd M5#P.8"#.M"^#!9I!#XP3"I#PI:!Q!N.MPI3".:!!!!!

J.P^_I#.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!akj 

dGeGe M5#P.8"#.#PI:!.P85:\]3"M5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ako 

dGg 85#"P53I5!9I!K.!M.K"9.9!9IK!._X.GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ako 

dGgGa JI:P"M"9.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aag 

dGgGc M.K"9.9!9I!K5:!:I9"8I#P5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aaj 

dGgGd `#9"MI:!N"5K^_"M5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aao 

dGi P3.85:!M3`P"M5:!9I!K5:!M.XMI:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aca 

dGiGa 3I:JIMP5!.K!M.X9.K!K`VX"95!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aca 

dGiGc 3I:JIMP5!.!K.!M.K"9.9!9IK!._X.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acc 

dGj P3.N.S5!9I!M.8J5!Q!R.K"9.M"^#!9I!K.!"#\538.M"^#GGGGGGGGGGG!aco 

dGjGa JK.#"\"M.M"^#!Q!ISIMXM"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acp 

dGjGc 8IP595K5_`.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acp 

dGjGd "#\538.M"^#!_I#I3.9.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!adk 

M.J`PXK5!e!b!M3"PI3"5:!J.3.!IK!9":Ih5!9I!K.!3I9!9I!!!!!!!!!!!!!!!!

85#"P53I5!9I!M.K"9.9!9IK!3IMX3:5!U`93"M5!J.3.!IK!98V!GGGGGGGGGGGGGG!aee 

eGa 8IP595K5_`.!.!.JK"M.3!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aee 

eGaGa I:P.M"5#I:!U"935K^_"M.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aeg 

eGaGc I:P.M"5#I:!9I!:I9"8I#P5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aej 



)""!

eGaGd I:P.M"5#I:!9I!M.K"9.9!9IK!._X.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aej 

eGc 9I\"#"M"^#!9I!M3"PI3"5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aeo 

eGcGa M.K"9.9!9IK!._X.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aeo 

eGcGc 9":P.#M".!.!MI#P35:!J5NK.95:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aeo 

eGcGd 9":P.#M".!.!q5#.:!"#9X:P3".KI:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aep 

eGcGe X:5!Q!M5NI3PX3.!9IK!:XIK5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aep 

eGcGg 539I#!9I!K.!M533"I#PI!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aep 

eGcGi X:5:!9IK!._X.!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aep 

eGcGj I:P.M"5#I:!U"935K^_"M.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agk 

eGcGo M3"PI3"5:!:IMX#9.3"5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aga 

eGd J5#9I3.M"^#!9I!M3"PI3"5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agc 

eGe 8.P3`q!9I!R.K53.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!age 

eGeGa R.K53.M"^#!J.3.!IK!\.MP53!J5NK.M"^#!I#!K.!!!!!!!!!!!!

8.P3"q!9I!R.K53.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agg 

eGeGc R.K53.M"^#!J.3.!IK!\.MP53!U"935IK]MP3"M.:!I#!!!!!!!!!!!!!!!!

K.!8.P3"q!9I!R.K53.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agi 

eGeGd R.K53.M"^#!J.3.!IK!\.MP53!J.:P5:!Q!MXKP"R5:!I#!!!!!!!!!

K.!8.P3"q!9I!R.K53.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agj 

eGeGe R.K53.M"^#!J.3.!IK!\.MP53!"#9X:P3".:!I#!K.!!!!!!!!!!!!!!

8.P3"q!9I!R.K53.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ago 

eGeGg R.K53.M"^#!J.3.!IK!\.MP53!M.K"9.9!!!!!!!!!!!!!!!!!!!!!!!!!!!

\`:"M5sVX`8"M.!9IK!._X.!I#!K.!8.P3"q!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

9I!R.K53.M"^#!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agp 

eGg M5#:"9I3.M"5#I:!J.3.!K.:!I:P.M"5#I:!9I!85#"P53I5!GGGG!aik 

eGgGa R.3".NKI:!.!85#"P53I.3!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aik 

eGgGc P"J5:!9I!I:P.M"5#I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aia 

eGgGd IVX"J.8"I#P5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aic 



)"""!

eGgGe \3IMXI#M".!9I!5N:I3R.M"5#I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aid 

eGgGg .K8.MI#.8"I#P5!9I!9.P5:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aip 

eGgGi J35MI:.8"I#P5!Nf:"M5!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aja 

M.J`PXK5!g!b!M5#MKX:"5#I:!Q!3IM58I#9.M"5#I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ajd 

gGa M5#MKX:"5#I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ajd 

gGc 3IM58I#9.M"5#I:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ajg 

3I\I3I#M".:!N"NK"5_3f\"M.:!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ajj!

.#I)5:! !GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aoa 

!

!

! !
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'

2-/*#!'/!'#$&/1)"'

M=*2'$!aG \=-1&-%!2-!,1D$';*6,E1!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ag 

M=*2'$!cG M'$1$/$B?*!2-!/$%!-%&=2,$%!2-/!'-6='%$!7?2',6$!2-/!98V!GGGGGGGGGGGGGGGGGG!ca 

M=*2'$!dG 5;<'$&,A$%!A'-%-1&-%!-1!-/!I6=*2$'!6$1&,1-1&*/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ci 

M=*2'$!eG P-';$&,A$%!A'-%-1&-%!-1!-/!I6=*2$'!6$1&,1-1&*/!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!cj 

M=*2'$!gG #C;-'$!2-!7*<,&*1&-%!A$'!A'$+,16,*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!dk 

M=*2'$!iG :,%&-;*!#*6,$1*/!2-!f'-*%!J'$&-B,2*%!Y:#.J[!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!di 

M=*2'$!jG f'-*%!2-!/*!6$<-'&='*!2-/!98V!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!do 

M=*2'$!oG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!J,&*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ee 

M=*2'$!pG M*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!!!!!!!!!!

%=<6=-16*!2-/!'?$!J,&*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ei 

M=*2'$!akG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!!!!!!!

%=<6=-16*!2-/!'?$!J,&*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ej 

M=*2'$!aaG .6&,+,2*2-%!-6$1E;,6*%!-1!/$%!6*1&$1-%!2-!/*!%=<6=-16*!!!!!!!!!!!!!!!!

2-/!'?$!J,&*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!eo 

M=*2'$!acG M-1&'*/-%!U,2'$-/H6&',6*%!-1!/*!%=<6=-16*!2-/!'?$!J,&*!GGGGGGGGGGGGGGGGGG!eo 

M=*2'$!adG 5D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!'?$!J,&*!GGGGGGGGGGGGGGGGGGGGGGG!ep 

M=*2'$!aeG M*1&$1-%!2-!/*!%=<6=-16*!2-/!'?$!:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!gk 

M=*2'$!agG M*;<,$%!;=/&,&-;A$'*/-%!2-!/*!6$<-'&='*!2-/!98V!-1!/*!!!!

%=<6=-16*!2-/!'?$!:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ga 

M=*2'$!aiG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!!!!

%=<6=-16*!2-/!'?$!:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!gd 

M=*2'$!ajG M-1&'*/-%!7,2'$-/H6&',6*%!-1!/*!%=<6=-16*!2-/!'?$!:*1!J-2'$!GGGGGGGG!ge 

M=*2'$!aoG 5D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!'?$!:*1!J-2'$!GGGGGGGGGGGG!gg 

M=*2'$!apG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGG!gg 



)R!

M=*2'$!ckG M*;<,$%!;=/&,&-;A$'*/-%!2-!/*!6$<-'&='*!2-/!98V!-1!/*!!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!gj 

M=*2'$!caG "16'-;-1&$!2-/!F'-*!='<*1*!2-!/*!6,=2*2!2-!V=,&$!!!!!!!!!!!!!!!!!!!!!!

Yajiksckkd[!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ik 

M=*2'$!ccG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!!!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ia 

M=*2'$!cdG U,2'$-/H6&',6*%!-1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!*/&$!GGGGGGGGGGG!ic 

M=*2'$!ceG 5D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!'?$!!!!!!!!!!!!!!!

_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!id 

M=*2'$!cgG 5D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!'?$!8*67F1B*'*!GGGGGGGGG!ie 

M=*2'$!ciG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!;-2,$!GGGGGGGGGGGGGGG!ij 

M=*2'$!cjG M*;<,$%!;=/&,&-;A$'*/-%!2-!/*!6$<-'&='*!2-/!98V!-1!/*!!!!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!io 

M=*2'$!coG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!

%=<6=-16*!!2-/!'?$!_=*4//*<*;<*!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jk 

M=*2'$!cpG U,2'$-/H6&',6*%!-1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!;-2,$!GGGGGGG!jk 

M=*2'$!dkG 5D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!'?$!_=*4//*<*;<*!!!!

;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jc 

M=*2'$!daG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!<*0$!GGGGGGGGGGGGGGGGGG!jd 

M=*2'$!dcG M*;<,$%!;=/&,&-;A$'*/-%!2-!/*!6$<-'&='*!2-/!98V!-1!/*!!!!!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!je 

M=*2'$!ddG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ji 

M=*2'$!deG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!J,%>=-GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jj 

M=*2'$!dgG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!!!

%=<6=-16*!2-/!'?$!J,%>=-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ok 

M=*2'$!diG U,2'$-/H6&',6*%!-1!/*!%=<6=-16*!2-/!'?$!J,%>=-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGG!oa 

M=*2'$!djG 5D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!'?$!J,%>=-!GGGGGGGGGGGGGGGGGG!oa 



)R"!

M=*2'$!doG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!./*;<,GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!oc 

M=*2'$!dpG M*;<,$%!;=/&,&-;A$'*/-%!2-!/*!6$<-'&='*!2-/!98V!-1!/*!!!

%=<6=-16*!2-/!'?$!./*;<,!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!od 

M=*2'$!ekG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!

%=<6=-16*!2-/!'?$!./*;<,!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!og 

M=*2'$!eaG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!"1&*B!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!oi 

M=*2'$!ecG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!!!

%=<6=-16*!2-/!'?$!"1&*B!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!op 

M=*2'$!edG M*1&$1-%!-1!/*!%=<6=-16*!2-!/*!>=-<'*2*!:*1!.12'H%!GGGGGGGGGGGGGGGG!pk 

M=*2'$!eeG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!

%=<6=-16*!2-!/*!>=-<'*2*!:*1!.12'H%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pc 

M=*2'$!egG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!N/*16$!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pd 

M=*2'$!eiG M*;<,$%!;=/&,&-;A$'*/-%!2-!/*!6$<-'&='*!2-/!98V!-1!/*!!

%=<6=-16*!2-/!'?$!N/*16$!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pe 

M=*2'$!ejG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!

%=<6=-16*!2-/!'?$!N/*16$!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pi 

M=*2'$!eoG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!N/*16$!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGG!pj 

M=*2'$!epG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!

%=<6=-16*!2-/!'?$!N/*16$!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!akk 

M=*2'$!gkG M*1&$1-%!-1!/*!%=<6=-16*!2-/!'?$!N/*16$!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGG!aka 

M=*2'$!gaG J'$6-2-16,*!2-/!*B=*!'-6,<,2*!A*'*!/$%!6*1&$1-%!2-!/*!!!!!!

%=<6=-16*!2-/!'?$!N/*16$!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!akd 

M=*2'$!gcG M*&-B$',O*6,E1!2-!gc!,12=%&',*%!'-A'-%-1&*&,+*%!2-!V=,&$!GGGGGGGGGGG!aki 

M=*2'$!gdG M*'*6&-',O*6,E1!2-!/*%!A',16,A*/-%!,12=%&',*%!2-!V=,&$!GGGGGGGGGGGGGGGGG!aki 

M=*2'$!geG 3-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!/*%!!!!!!!

>=-<'*2*%!*D/=-1&-%!*/!'?$!8*67F1B*'*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aak 

M=*2'$!ggG 3-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!'?$!!!

8*67F1B*'*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aaa 



)R""!

M=*2'$!giG 3-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!'?$!!!!!!!!!!!!!!!

:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aac 

M=*2'$!gjG 3-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!'?$!!!!!!!!!!!

8$10*%GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aad 

M=*2'$!goG 3-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!'?$!

_=*4//*<*;<*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aae 

M=*2'$!gpG 3-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!/$%!!!!!!!!!!!!

*D/=-1&-%!*/!'?$!_=*4//*<*;<*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aag 

M=*2'$!ikG M/*%-%(!+*/$'-%(!4!6*'*6&-'?%&,6*%!A*'*!*B=*%!1*&='*/-%!!!!!!!

6/*%,D,6*2*%!;-2,*1&-!-/!?12,6-!N8tJ!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aap 

M=*2'$!iaG :,&,$%!-%&=2,*2$%!6$1!;*6'$,1+-'&-<'*2$%!*6=F&,6$%!4!%=!!!!!!!!!

6*/,2*2!*;<,-1&*/!-1!D=16,E1!2-/!?12,6-!N8tJ!*!1,+-/!2-!

%=<6=-16*%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ack 

M=*2'$!icG :,&,$%!-%&=2,*2$%!6$1!;*6'$,1+-'&-<'*2$%!*6=F&,6$%!4!%=!!!!!!!!!

6*/,2*2!*;<,-1&*/!-1!D=16,E1!2-/!?12,6-!N8tJ!*!1,+-/!2-!

;,6'$6=-16*%G!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ack 

M=*2'$!idG P'*;$%!6$1!-%&'H%!7?2',6$G!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aca 

M=*2'$!ieG M',&-',$%!2-!6*/,2*2!2-/!*B=*!A'$A=-%&$%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acc 

M=*2'$!igG X%$%!*!A'-%-'+*'%-!-1!-/!'?$!_=*4//*<*;<*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acd 

M=*2'$!iiG X%$%!*!A'-%-'+*'%-!-1!-/!'?$!:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acg 

M=*2'$!ijG X%$%!*!A'-%-'+*'%-!-1!-/!'?$!8*67F1B*'*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acg 

M=*2'$!ioG X%$%!*!A'-%-'+*'%-!-1!-/!'?$!8$10*%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aci 

M=*2'$!ipG M',&-',$%!A*'*!/*!$<&-16,E1!2-!/*!6*/,2*2!2-/!*B=*!-1!-/!!!!!!!!!!!!!!!!!

F'-*!2-!-%&=2,$GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!acj 

M=*2'$!jkG :,&,$%!2-!8=-%&'-$!u!:=<6=-16*!:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ada 

M=*2'$!jaG J*'F;-&'$%!2-!6*/,2*2!2-/!*B=*!s!:=<6=-16*!2-/!'?$!!!!!!!!!!!!!!!!!!!!

:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!adc 

M=*2'$!jcG :,&,$%!2-!8=-%&'-$!u!:=<6=-16*!J,&*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!add 



)R"""!

M=*2'$!jdG J*'F;-&'$%!2-!6*/,2*2!2-/!*B=*!s!:=<6=-16*!2-/!'?$!J,&*!GGGGGGGGGGG!ade 

M=*2'$!jeG :-66,$1-%!2-!8=-%&'-$!u!:=<6=-16*!_=*4//*<*;<*!*/&$!GGGGGGGGGGG!adi 

M=*2'$!jgG J*'F;-&'$%!2-!6*/,2*2!2-/!*B=*!s!:=<6=-16*!_=*4//*<*;<*!!!!!!!!!

./&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!adj 

M=*2'$!jiG :,&,$%!2-!8=-%&'-$!u!:=<6=-16*!2-/!'?$!J,%>=-GGGGGGGGGGGGGGGGGGGGGGGGGGG!ado 

M=*2'$!jjG J*'F;-&'$%!2-!6*/,2*2!2-/!*B=*!s!:=<6=-16*!2-/!'?$!J,%>=-!GGGGGGG!aek 

M=*2'$!joG M=*2'$!6$;A*'*&,+$!2-!6*/,2*2!'-%=/&*2$%!2-!!!!!!!!!

;*6'$,1+-'&-<'*2$%!*6=F&,6$%!-%A-'*2$%!4!$<&-1,2$%!GGGGGGGGGGGGGGGG!aea 

M=*2'$!jpG 9-1%,2*2!;?1,;*!A*'*!-%&*6,$1-%!7,2'$/EB,6*%!GGGGGGGGGGGGGGGGGGGGGGGGGGG!aej 

M=*2'$!okG 9-1%,2*2!;?1,;*!2-!/*!'-2!2-!-%&*6,$1-%!2-!%-2,;-1&$%!GGGGGGGGGGG!aej 

M=*2'$!oaG 9-1%,2*2!;?1,;*!A*'*!-%&*6,$1-%!2-!6*/,2*2!2-/!*B=*!GGGGGGGGGGGGGGG!aeo 

M=*2'$!ocG I%&*6,$1-%!2-!;$1,&$'-$!2-!/*!6*/,2*2!2-/!*B=*!%=B-',2*%!!!!!!!!!!!!

A$'!-/!J/*1!2-!9-%6$1&*;,1*6,E1!2-!/$%!3?$%!2-!V=,&$!GGGGGGGGGGGGGGG!agk 

M=*2'$!odG 8*&',O!2-!A$12-'*6,E1!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agd 

M=*2'$!oeG 8*&',O!2-!+*/$'*6,E1!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!age 

M=*2'$!ogG J$12-'*6,E1!4!+*/$'*6,E1!2-!*6=-'2$!*!/*!A$</*6,E1!GGGGGGGGGGGGGGGGGGG!agg 

M=*2'$!oiG J$12-'*6,E1!4!+*/$'*6,E1!2-!*6=-'2$!*!/*!A$&-16,*!2-!/*%!

7,2'$-/H6&',6*%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agi 

M=*2'$!ojG J$12-'*6,E1!4!+*/$'*6,E1!2-!*6=-'2$!*/!A$'6-1&*0-!2-!!!!!!!!!!!!!!!!!!

F'-*!2-!A*%&$%!4!6=/&,+$%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agj 

M=*2'$!ooG J$12-'*6,E1!4!+*/$'*6,E1!2-!*6=-'2$!*/!1C;-'$!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

2-!,12=%&',*%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ago 

M=*2'$!opG J$12-'*6,E1!4!+*/$'*6,E1!2-!*6=-'2$!*!/*!6*/,2*2!!!!!!!!!!!!!!!!!!!!!

D?%,6$s>=?;,6*!2-/!*B=*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agp 

M=*2'$!pkG R*',*</-%!*!;$1,&$'-*'!A*'*!%,&=*6,$1-%!-%A-6?D,6*%!GGGGGGGGGGGGGGGGGGG!aik 

M=*2'$!paG I>=,A*;,-1&$!<F%,6$!u!A*'F;-&'$%!!2-!6*1&,2*2!2-/!'-6='%$!GGGGGGG!aic 



)")!

M=*2'$!pcG I>=,A*;,-1&$!<F%,6$!A*'*!;$1,&$'-$!2-!A*'F;-&'$%!2-!!!!!!!!!!!!

6*;A$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aic 

M=*2'$!pdG \'-6=-16,*%!*1=*/-%!2-!;=-%&'-$!'-6$;-12*2*%!GGGGGGGGGGGGGGGGGGGGGG!aie 

M=*2'$!peG J*'F;-&'$%!4!D'-6=-16,*%!2-!;=-%&'-$!'-6$;-12*2$%!!!!!!!!!!!!!!!!!

A*'*!/*!'-2!;-&'$A$/,&*1*!*;<,-1&*/!2-!/*!6*/,2*2!2-/!!!!!!!!!!!!!!

'-6='%$!7?2',6$GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aig 

M=*2'$!pgG J/*1,//*!2-!6*;A$!%=B-',2*GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aja 

' '



))!

'

2-/*#!'/!'.*0$1&"'

\,B='*!aG M$<-'&='*!+-B-&*/!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!J,&*!GGGGGGGGGGGGGGGGGG!eg 

\,B='*!cG M$<-'&='*!+-B-&*/!2-!/*!%=<6=-16*!2-/!'?$!:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGG!gk 

\,B='*!dG J$</*6,$1-%!2-!/*%!A*''$>=,*%!2-!/*!%=<6=-16*!2-/!'?$!!!!!!!!!!!!!!!!!!!!

:*1!J-2'$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!gc 

\,B='*!eG M$<-'&='*!+-B-&*/!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!!!

_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!gi 

\,B='*!gG 8*4$'-%!A$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!!!!!!!!!!!!!!!!!!

2-/!'?$!_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!go 

\,B='*!iG J$</*6,$1-%!;-1$'-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!!!!!!!!!!!!!!!!!

2-/!'?$!_=*4//*<*;<*!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!gp 

\,B='*!jG M'-6,;,-1&$!='<*1?%&,6$!2-!/*!6,=2*2!2-!V=,&$!Yajiksckkd[!GGGGGGGGGGGGG!gp 

\,B='*!oG M$<-'&='*!+-B-&*/!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!

_=*4//*<*;<*!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ij 

\,B='*!pG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!!!

_=*4//*<*;<*!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ip 

\,B='*!akG M$<-'&='*!+-B-&*/!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!

_=*4//*<*;<*!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!je 

\,B='*!aaG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!!!!

_=*4//*<*;<*!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jg 

\,B='*!acG M$<-'&='*!+-B-&*/!D=-'*!2-/!98V!-1!/*!%=<6=-16*!2-/!!!!!!!!!!!!!!!!!!!!!!

'?$!J,%>=-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jo 

\,B='*!adG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!!!!!!!!!!!!!!!!!!!!!!!!!!!!

'?$!J,%>=-!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!jp 

\,B='*!aeG M$<-'&='*!+-B-&*/!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!./*;<,!GGGGGGGGGGGGG!oc 

\,B='*!agG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!./*;<,!GGGGGGGGG!oe 

\,B='*!aiG M$<-'&='*!+-B-&*/!D=-'*!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!"1&*B!GGGGGGG!oj 



))"!

\,B='*!ajG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!"1&*B!GGGGGGGGGGGG!oj 

\,B='*!aoG M$<-'&='*!+-B-&*/!D=-'*!2-/!98V!-1!/*!%=<6=-16*!2-!/*!!!!!!!!

>=-<'*2*!:*1!.12'H%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pk 

\,B='*!apG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-!/*!!!!!!!!!!!!!!!

>=-<'*2*!:*1!.12'H%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pa 

\,B='*!ckG M$<-'&='*!+-B-&*/!D=-'*!2-/!98V!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!!!

N/*16$!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pe 

\,B='*!caG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!!!!!!!!

N/*16$!*/&$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!pg 

\,B='*!ccG M$<-'&='*!+-B-&*/!-1!/*!%=<6=-16*!2-/!'?$!N/*16$!;-2,$!GGGGGGGGGGGGGGGGG!po 

\,B='*!cdG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!!!!!!!!

N/*16$!;-2,$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!po 

\,B='*!ceG M$<-'&='*!+-B-&*/!-1!/*!%=<6=-16*!2-/!'?$!N/*16$!<*0$!GGGGGGGGGGGGGGGGGG!aka 

\,B='*!cgG J$</*6,$1-%!*!1,+-/!A*''$>=,*/!-1!/*!%=<6=-16*!2-/!'?$!!!!!!!!!!!!!!!

N/*16$!<*0$!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!akc 

\,B='*!ciG 3-%,2=$%!2-!A-%&,6,2*%!-1!*B=*%!2-!'?$%!6$1&*;,1*2$%!!!!!!!!!!!!!!!!!!!

2-/!98V!YvBZ/[!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aai 

\,B='*!cjG 3-%,2=$%!2-!A-%&,6,2*%!-1!%-2,;-1&$%!2-!'?$%!!!!!!!!!!!!!!!!!

6$1&*;,1*2$%!2-/!98V!YvBZ/[!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aaj 

\,B='*!coG X<,6*6,E1!%=B-',2*!A*'*!/*%!-%&*6,$1-%!2-!;$1,&$'-$!!!!!!!!!!!!!!!!!!!!!!!!

2-!/*!6*/,2*2!2-/!*B=*!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aee 

\,B='*!cpG J$</*6,E1!&$&*/!-1!/*%!%=<6=-16*%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!agg 

\,B='*!dkG J$&-16,*!&$&*/!B-1-'*2*!A$'!7,2'$-/H6&',6*%!-1!/*%!%=<6=-16*%!GGGGGG!agi 

\,B='*!daG f'-*!&$&*/!2-!A*%&$%!4!6=/&,+$%!-1!/*%!%=<6=-16*%!GGGGGGGGGGGGGGGGGGGGGGGGGG!agj 

\,B='*!dcG #C;-'$!&$&*/!2-!,12=%&',*%!-1!/*%!%=<6=-16*%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!ago 

\,B='*!ddG M*2-1*!2-!6=%&$2,*!A*'*!*%-B='*'!/*!,1&-B',2*2!2-!/$%!2*&$%!GGGGGGGGG!ajk 

\,B='*!deG J'$6-%*;,-1&$!2-!2*&$%!GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGG!aja 

' '



))""!

'

1!"$5!-'

I/!A'-%-1&-! &'*<*0$!2-! &,&=/*6,E1!A'-%-1&*!-/! 2,*B1E%&,6$!*;<,-1&*/! 4! /$%!6',&-',$%!

A*'*!-/!2,%-T$!2-!/*!'-2!;-&'$A$/,&*1*!2-!;$1,&$'-$!2-!6*/,2*2!2-/!'-6='%$!7?2',6$!

-1!-/!9,%&',&$!8-&'$A$/,&*1$!2-!V=,&$G!!

I%&*!,1D$';*6,E1!D=-!B-1-'*2*!A$'!-/!-%&=2,$!m3-2!8-&'$A$/,&*1*!.;<,-1&*/!2-!/*!

M*/,2*2!2-/!3-6='%$!U?2',6$n!2-!/*!I%6=-/*!J$/,&H61,6*!#*6,$1*/!<*0$!6$1&'*&$!6$1!

/*!:-6'-&*'?*!2-!.;<,-1&-!2-/!8=1,6,A,$!2-/!9,%&',&$!8-&'$A$/,&*1$!2-!V=,&$(!-1!-/!

>=-!/$%!*=&$'-%!2-!-%&*!&-%,%!A*'&,6,A*'$1G!

I/!F'-*!2-!-%&=2,$!6$;A'-12-!*!/*%!6=-16*%!2-!/$%!'?$%!_=*4//*<*;<*!4!N/*16$!

>=-! ,16/=4-1!*! /*%! %=<6=-16*%!2-! /$%! '?$%!J,&*(!:*1!J-2'$(!_=*4//*<*;<*!*/&$(!

_=*4//*<*;<*! ;-2,$(! _=*4//*<*;<*! <*0$(! J,%>=-(! ./*;<,(! "1&*B(! N/*16$! */&$(!

N/*16$!;-2,$!4!N/*16$!<*0$G!

I/!-%&=2,$!A'-%-1&*!,1,6,*/;-1&-!=1*!<*%-!&-E',6*!A*'*!-/!2,%-T$!2-!-%&*6,$1-%!2-!

;$1,&$'-$!2-!/*!6*/,2*2!2-/!'-6='%$!7?2',6$!4!-/!'-%A-6&,+$!;*'6$!/-B*/G!

:-! '-*/,O*! /*! '-6$A,/*6,E1! 2-! ,1D$';*6,E1! %-6=12*',*! '-/*6,$1*2*! *! -%&=2,$%! 2-!

6*/,2*2!2-/!*B=*(!>=-!6$1%,2-'*1!-/! =%$!2-/!%=-/$(!6$<-'&='*!+-B-&*/(!A$</*6,E1(!

*6&,+,2*2-%! -6$1E;,6*%(! -1&'-! $&'$%G! .! A*'&,'! 2-! -%&$! %-! B-1-'*! =1*!

6*'*6&-',O*6,E1! D?%,6*(! <,E&,6*(! %$6,$-6$1E;,6*(! 6=/&='*/! 4! A*,%*0,%&*! 2-! /*%!

%=<6=-16*%G!

S=1&$! *! /*! 6*'*6&-',O*6,E1(! %-! A'-%-1&*! =1! 2,*B1E%&,6$! *;<,-1&*/! A*'*! 6*2*!

%=<6=-16*! -1! 2$12-! %-! 6$1%,2-'*! /*! 6$<-'&='*! +-B-&*/(! ',-%B$%! 1*&='*/-%(!

<,$6/,;*(! %-'+,6,$%(! *6&,+,2*2-%! -6$1E;,6*%(! A'$4-6&$%! 7,2'$-/H6&',6$%(! =%$%! 2-/!

*B=*!4!'-6='%$%!7?2',6$%G!!

:-!A'-%-1&*1!&'*;$%!6'?&,6$%!2-!6$1&*;,1*6,E1(!>=-!A=-2-1!%-'!6$1%,2-'*2$%!A$'!

/$%! &$;*2$'-%! 2-! 2-6,%,$1-%! A*'*! B-%&,$1*'! %=%&-1&*</-;-1&-! /$%! '-6='%$%!

7?2',6$%! -1! -/! 9,%&',&$! 8-&'$A$/,&*1$! 2-! V=,&$G! I/! 2,*B1E%&,6$! *;<,-1&*/! 4! /$%!

&'*;$%! 6'?&,6$%! 2-! /$%! A',16,A*/-%! '?$%! -1! -/! F'-*! 2-! -%&=2,$(! <',12*1! =1*! <*%-!

A*'*!2,%-T$!2-!/*!'-2!2-!;$1,&$'-$G!



))"""!

:-!A'$A$1-!=1*!;*&',O!2-!A$12-'*6,E1!A*'*!+*/$'*'!A*'F;-&'$%!6$;$!6$12,6,$1-%!

D?%,6$sB-$B'FD,6*%(! 6$12,6,$1-%! 6/,;F&,6*%(! 2-%*''$//$(! 6$1&*;,1*6,E1!

*1&'$A$BH1,6*(! 4! *D-6&*6,E1! <,$/EB,6*(! 6$1%,2-'*2$%! -1! A$'6-1&*0-! $! B'*2$! 2-!

*D-6&*6,E1G! ]%&*! A-';,&,'F! -%&*</-6-'! /*%! 1-6-%,2*2-%! 2-! 6*2*! %=<6=-16*! *! %-'!

;$1,&$'-*2*G!

' '
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'

&6"+1&#+'

P7,%! &7-%,%!A'-%-1&%! &7-!-1+,'$1;-1&*/!2,*B1$%,%! *12!6',&-',*! D$'! &7-!2-%,B1!$D!*!

w*&-'!>=*/,&4!;$1,&$',1B!1-&w$'x!D$'!&7-!8-&'$A$/,&*1!9,%&',6&!$D!V=,&$G!!

P7,%!,1D$';*&,$1!w*%!B-1-'*&-2!<4!&7-!%&=24!y8-&'$A$/,&*1!I1+,'$1;-1&*/!#-&w$'x!

$D!t*&-'! V=*/,&4y! $D! &7-! I%6=-/*! J$/,&H61,6*! #*6,$1*/! X1,+-'%,&4! =12-'! 6$1&'*6&!

w,&7!&7-!8,1,%&'4!$D!I1+,'$1;-1&!$D!&7-!M,&4!M$=16,/!$D!&7-!8-&'$A$/,&*1!9,%&',6&!$D!

V=,&$(!,1!w7,67!&7-!*=&7$'%!$D!&7,%!&7-%,%!A*'&,6,A*&-2G!

P7-! *'-*! $D! %&=24! ,16/=2-%! &7-! <*%,1%! $D! &7-! _=*4//*<*;<*! *12! N/*16$! ',+-'%!

w7,67!,16/=2-!&7-!%=<!<*%,1%!$D!&7-!J,&*(!:*1!J-2'$(!7,B7!_=*4//*<*;<*(!;-2,=;!

_=*4//*<*;<*(! /$w! _=*4//*<*;<*(! J,%>=-(! ./*;<,(! "1&*B(! 7,B7! N/*16$(! ;-2,=;!

N/*16$!*12!/$w!N/*16$!',+-'%G!!!

P7-! %&=24! ,1,&,*//4! A'-%-1&%! *! <*%-/,1-! &7-$'4! D$'! &7-! 2-%,B1! $D! w*&-'! >=*/,&4!

;$1,&$',1B!%&*&,$1%!*12!&7-!/-B*/!D'*;-w$'x!D$'!&7-!A'$0-6&G!

:-6$12*'4! ,1D$';*&,$1! '-B*'2,1B! w*&-'! >=*/,&4! %&=2,-%! ,%! 6$;A,/-2G! P7,%!

,1D$';*&,$1! &*x-%! ,1&$! 6$1%,2-'*&,$1! &7-!=%-! $D! %$,/(! +-B-&*&,$1! 6$+-'(! A$A=/*&,$1!

*12! -6$1$;,6! *6&,+,&,-%(! *;$1B! $&7-'%G! \'$;! &7,%! ,1D$';*&,$1(! A74%,6*/(! <,$&,6(!

%$6,$-6$1$;,6(! 6=/&='*/! *12! /*12%6*A-! 67*'*6&-',O*&,$1%! $D! &7-! %=<!<*%,1%!w-'-!

B-1-'*&-2G!

./$1B!w,&7!&7-!67*'*6&-',O*&,$1(!*1!-1+,'$1;-1&*/!2,*B1$%,%!D$'!-*67!%=<!<*%,1! ,%!

A'-%-1&-2!w7-'-! &7-!+-B-&*&,$1(!1*&='*/! 7*O*'2%(! <,$6/,;*&-(!%-'+,6-%(!-6$1$;,6!

*6&,+,&,-%(!742'$-/-6&',6!A'$0-6&%(!w*&-'!=%-!*12!w*&-'!'-%$='6-%!*'-!6$1%,2-'-2G!

P7-! 6',&,6*/! %-6&,$1%! $D! 6$1&*;,1*&,$1! *'-! A'-%-1&-2G! P7-%-! %-6&,$1%! w,//! *//$w!

*=&7$',&,-%! &$! ;*1*B-! ,1! *! %=%&*,1*</-! w*4(! &7-! w*&-'! '-%$='6-%! ,1! &7-!

8-&'$A$/,&*1! 9,%&',6&! $D! V=,&$G! P7-! -1+,'$1;-1&*/! 2,*B1$%,%! *12! &7-! 6',&,6*/!

%-6&,$1%!$D!&7-!A',16,A*/!',+-'%!,1!&7-!%&=24!*'-*!$DD-'!*!<*%-/,1-!D$'!&7-!2-%,B1!$D!

&7-!;$1,&$',1B!1-&w$'xG!



))R!

t-! A'$A$%-! *! ;*&',W! $D! w-,B7&%! &$! *%%-%%! A*'*;-&-'%! /,x-! A74%,6*/! *12!

B-$B'*A7,6*/!6$12,&,$1%(!6/,;*&-!6$12,&,$1%(!2-+-/$A;-1&(!*1&7'$A$B-1,6!A$//=&,$1(!

*12! <,$/$B,6! *DD-6&*&,$1(! 6$1%,2-',1B! &7-! A-'6-1&*B-! $'! 2-B'--! $D! *DD-6&*&,$1G!

P7-%-!;*&',W-%! w,//! <-! =%-D=/! *%! *! 6$;A/-;-1&! &$! D,12! &7-! 1--2%! $D! -+-'4! %=<!

<*%,1!&$!<-!;$1,&$'-2G!

'

! '
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(1!"!-+&#*7-'

I%&-!-%&=2,$!*<*'6*!/$%!%,B=,-1&-%!6*A?&=/$%b!

M*A?&=/$!ab!

-! :-! A/*1&-*! =1*! ,1&'$2=66,E1! -1! 2$12-! %-! 2-D,1-! -/! $<0-&,+$! B-1-'*/! 4! /$%!

$<0-&,+$%!-%A-6?D,6$%(!4!%-!0=%&,D,6*!-/!2-%*''$//$!2-/!-%&=2,$G!

M*A,&=/$!cb!

-! :-!A'-%-1&*!/*!D=12*;-1&*6,E1!&-E',6*!2-!/*%!'-2-%!2-!;$1,&$'-$(!,1D$';*6,E1!

>=-! -%! $<&-1,2*! *! A*'&,'! 2-! 2$6=;-1&$%! 2-! ,;A$'&*16,*! 6$;$! /*! m_=?*! 2-!

J'F6&,6*%!U,2'$/EB,6*%n!2-!/*!5'B*1,O*6,E1!8-&-$'$/EB,6*!8=12,*/!Y588[G!!

M*A?&=/$!db!

-! J*'&,-12$!2-!=1*!'-6$A,/*6,E1!4!*1F/,%,%!2-! ,1D$';*6,E1!2,%A$1,</-(!%-!'-*/,O*!

=1*! 6*'*6&-',O*6,E1! B-1-'*/! 2-/! F'-*! 2-! -%&=2,$G! :-! -WA$1-! *! A*'&,'! 2-! -%&*!

<*%-(!=1!2,*B1E%&,6$!*;<,-1&*/!A$'!%=<6=-16*%(!2-%*''$//*12$!&-;*%!6$;$!/*!

6$<-'&='*! +-B-&*/(! ',-%B$%! 1*&='*/-%(! %-'+,6,$%(! =%$%! 2-/! *B=*(! 4! A'$4-6&$%!

7,2'$-/H6&',6$%(!&$;*12$!-1!6=-1&*!&*;<,H1!*!*/B=1*%!;,6'$6=-16*%G!!

-! :-!,12,6*!/*!6*/,2*2!2-!/$%!'-6='%$%!7?2',6$%(! /$%!'-%=/&*2$%!2-!;$1,&$'-$%!2-!

/*!6*/,2*2!2-/!*B=*!'-*/,O*2$%!-1!-%&=2,$%!A'-+,$%(!4!/$%!&'*;$%!6'?&,6$%!2-!/$%!

'?$%!6$1!'-%A-6&$!*/!6*=2*/!4!*!/*!6*/,2*2!2-/!*B=*G!

M*A?&=/$!eb!

-! :-! A/*1&-*1! 6',&-',$%! A*'*! -/! 2,%-T$! 2-! '-2-%! 2-! ;$1,&$'-$! 2-! 6*/,2*2! ! 2-/!

'-6='%$!7?2',6$G!:-!2-&*//*1!6',&-',$%! 6$;$! /*!6*/,2*2!2-/!*B=*(! /*!2,%&*16,*!*!

6-1&'$%!A$</*2$%(!=%$!4!6$<-'&='*!2-/!%=-/$(!-1&'-!$&'$%G!!

-! :-!A'-%-1&*!=1*!A'$A=-%&*!A*'*!/*!A$12-'*6,E1!2-!/$%!6',&-',$%!4!/*!$<&-16,E1!

2-! =1*! ;*&',O! 2-! +*/$'*6,E1! A*'*! /*! A$%,</-! =<,6*6,E1! 2-! -%&*6,$1-%! 2-!

;$1,&$'-$G!!
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-! :-!-%&*</-6-1!2-&*//-%!%$<'-!/*%!-%&*6,$1-%!2-!;$1,&$'-$!6$;$!/*%!+*',*</-%!*!

;$1,&$'-*'(! -/! &,A$! 2-! -%&*6,$1-%(! /*! D'-6=-16,*! 2-! $<%-'+*6,$1-%(! -/!

*/;*6-1*;,-1&$!2-!2*&$%!4!%=!A'$6-%*;,-1&$!<F%,6$G!

M*A?&=/$!gb!

-! :-!B-1-'*1!6$16/=%,$1-%!4!'-6$;-12*6,$1-%!>=-!%-!*/,1-*1!6$1!/$%!$<0-&,+$%!

2-/!A'-%-1&-!-%&=2,$G!!

!



!

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

+,&-).'""+/,!

*0*' +,&-).'""+/,!

K*!M$1%&,&=6,E1!2-/!I6=*2$'! Yckko[! '-6$1$6-! m-/!2-'-67$!2-! /*!A$</*6,E1!*!+,+,'!

-1!=1!*;<,-1&-!%*1$!4!-6$/EB,6*;-1&-!->=,/,<'*2$(!>=-!B*'*1&,6-!/*!%$%&-1,<,/,2*2!

4!-/!<=-1!+,+,'(!:=;*x!z*w%*4n!Y.'&Gsae[@!4(!-/!'-%A-&$!*!/*!1*&='*/-O*!;-2,*1&-!m-/!

6$;A'$;,%$!2-!,16-1&,+*'!*!/*%!A-'%$1*%!1*&='*/-%!4!0='?2,6*%!A*'*!>=-!A'$&-0*1!/*!

1*&='*/-O*n! Y.'&Gs! ja[G! I1! /*! K-4! 2-! .B=*%(! P?&=/$! ""(! 9-! /*! M$1%-'+*6,E1! 4!

M$1&*;,1*6,E1! 2-! /*%! .B=*%(! M*A?&=/$! ""(! 9-! /*! M$1&*;,1*6,E1(! .'&Gcc! %-!

-%&*</-6-b! mJ'$7?<*%-! &$2*! 6$1&*;,1*6,E1! 2-! /*%! *B=*%! >=-! *D-6&-! *! /*! %*/=2!

7=;*1*!$!*/!2-%*''$//$!2-!/*!D/$'*!$!2-!/*!D*=1*nG!

J*'&,-12$! 2-! -%&-! ;*'6$! /-B*/! 4! /*! 5'2-1*1O*! cad(! -/! 8=1,6,A,$! 2-/! 9,%&',&$!

8-&'$A$/,&*1$!2-!V=,&$!Y898V[!*! &'*+H%!2-! /*!:-6'-&*'?*!2-!.;<,-1&-!Y898Vs

:.[!-%&F!,1&-'-%*2$!-1!2,%A$1-'!2-!=1*!'-2!2-!;$1,&$'-$!2-!/*!6*/,2*2!2-/!'-6='%$!

7?2',6$!A*'*b!

-! M=;A/,'!6$1!/*%!;-&*%!2-!6$1%-'+*6,E1!2-/!'-6='%$!-1!-/!98V(!4!6=;A/,'!6$1!

/*! 1$';*&,+*! *6&=*/! 2-! 6*/,2*2! 2-/! '-6='%$! 7?2',6$! >=-! A'-%-1&*! /*! *=&$',2*2!

*;<,-1&*/!6$;A-&-1&-G!

-! 5<&-1-'!,1D$';*6,E1!$A$'&=1*(!6$1D,*</-(!6$1&,1=*(!%=D,6,-1&-!A*'*!6=<','!;-&*%!

2-!6$1%-'+*6,E1!4!'-6=A-'*6,E1!2-!6*=6-%G!

-! 5',-1&*'! 2-! ;*1-'*! %,%&-;F&,6*! /*! &$;*! 2-! 2-6,%,$1-%! 4! /*%! *6&,+,2*2-%!

,1%&,&=6,$1*/-%!>=-!&,-1-1!6$;A-&-16,*!-1!/*!B-%&,E1!2-/!'-6='%$!7?2',6$G!

8-2,*1&-!-/! $D,6,$!#$G! kgpie!2-/!d!2-!$6&=<'-!2-!ckaa! /*!898Vs:.! ,1+,&*!*! /*!

I%6=-/*! J$/,&H61,6*! #*6,$1*/! YIJ#[! *! -0-6=&*'! -/! -%&=2,$! m3-2! 8-&'$A$/,&*1*!

.;<,-1&*/!2-!/*!M*/,2*2!2-/!3-6='%$!U?2',6$n!Y383Us:.[G!!

K*! IJ#! D$';*/,O*! -/! ,1&-'H%! ,1%&,&=6,$1*/! 2-! A*'&,6,A*'! -1! -/! -%&=2,$! '-D-',2$!

;-2,*1&-!-/!$D,6,$!3skoocsckaa!2-/!g!2-!$6&=<'-!2-!ckaaG!



c!

K*!;-&$2$/$B?*!A'$A=-%&*(!>=-!%-!'-D/-0*!-1!/$%!A/,-B$%!2-/!A'-%-1&-!-%&=2,$!4!-1!

-/!-%&=2,$!383Us:.(!&,-1-!6$1&',<=6,$1-%!2-!/$%!-%A-6,*/,%&*%!2-!/*!898Vs:.!4!

2-/!6$$'2,1*2$'!2-/!A'$4-6&$!A$'!/*!IJ#(!9'G!"1BG!K*='-*1$!.12'*2-G!

I/!A'-%-1&-!&'*<*0$!;=-%&'*!,1D$';*6,E1!B-1-'*2*!A$'!-/!A'$4-6&$!*1&-%!'-D-',2$!4!

A'-&-12-! *&-12-'! 1-6-%,2*2-%! 2-! ,;A$'&*16,*G! I%&$! ,1+$/=6'*! -/! 2,*B1E%&,6$!

*;<,-1&*/!2-/!F'-*!2-!-%&=2,$!4!/$%!6',&-',$%!*;<,-1&*/-%!A*'*!-/!2,%-T$!2-!/*!'-2!

2-! ;$1,&$'-$! 2-/! '-6='%$! 7?2',6$G! :,1! -;<*'B$(! 1$! %-! -1D$6*! *! /$%! &-;*%! 2-!

2,%A$1,<,/,2*2(! 4! 2,%&',<=6,E1! -%A*6,*/! 4! &-;A$'*/! 2-/! '-6='%$! 7?2',6$(! >=-! %$1!

,;A$'&*1&-%! '-%A-6&$! *! /*! 2-D,1,6,E1! 2-! /*! '-2! 2-! ;$1,&$'-$! 2-! /*! 6*/,2*2! 2-/!

'-6='%$!7?2',6$G!

J*'*! -%&$(! %-! 7*! 2-D,1,2$! 6$;$! F'-*! 2-! -%&=2,$! /*%! 6=-16*%! 2-! /$%! '?$%!

_=*4//*<*;<*!4!N/*16$(!>=-!,16/=4-1!/*%!%=<6=-16*%!2-!/$%!'?$%!J,&*(!:*1!J-2'$(!

_=*4//*<*;<*! */&$(! _=*4//*<*;<*! ;-2,$(! _=*4//*<*;<*! <*0$(! J,%>=-(! ./*;<,(!

"1&*B(!N/*16$!*/&$(!N/*16$!;-2,$! 4!N/*16$!<*0$G!P*;<,H1!%-! &$;*!6$1%,2-'*6,E1!

*2,6,$1*/! *! /*%!;,6'$6=-16*%!2-! /$%! '?$%!8*67F1B*'*(!8$10*%(!M7,67-(!M$4*B$(!

X'*+?*(!_=*;<,!4!*!/*!%=<6=-16*!2-!/*!>=-<'*2*!:*1!.12'H%G!

I1!-/!6$1&-W&$!2-/!A'-%-1&-!A'$4-6&$!2-! &,&=/*6,E1!1$!%-!*/6*1O*!-/!2,%-T$!2-! /*!

'-2(!*%A-6&$!>=-!-%!$<0-&,+$!A',16,A*/!-1!-/!-%&=2,$!383Us:.G!

:-!*6/*'*! >=-!-/! 2,%-T$!2-!=1*! '-2! 2-<-! 6$1&-;A/*'! /$%!*%A-6&$%!2-! 6*/,2*2! 4!

6*1&,2*2!;*1-0*2$%!6$10=1&*;-1&-!4!1$!6$;$!'-2-%!,12,+,2=*/-%G!!

K*! IJ#(! -1! %=! ;,%,E1! 2-! ! m_-1-'*'(! *%,;,/*'! 4! *2*A&*'(! &'*1%;,&,'! 4! 2,D=12,'(!

*A/,6*'(! &'*1%D-','! 4! B-%&,$1*'! -/! 6$1$6,;,-1&$! 6,-1&?D,6$! 4! &-61$/EB,6$(! A*'*!

6$1&',<=,'!*/!2-%*''$//$!%$%&-1,2$!4!%=%&-1&*</-!2-!1=-%&'$!A*?%!6$;$!'-%=/&*2$!2-!

=1*! 2,1F;,6*! ,1&-'*66,E1! 6$1! /$%! *6&$'-%! 2-! /*! %$6,-2*2! -6=*&$',*1*! 4! /*!

6$;=1,2*2! ,1&-'1*6,$1*/n! YIJ#(! ckki[! 6$1&*'F! 6$1! -/! A'-%-1&-! -%&=2,$! A*'*!

6$1&',<=,'!*!=1!2-%*''$//$!%=%&-1&*</-!4!<',12*'!,1D$';*6,E1!$A$'&=1*!4!%=D,6,-1&-!*!

/*%!*=&$',2*2-%!;=1,6,A*/-%(!4!*!/*!6$;=1,2*2!-1!B-1-'*/G!

!

*01' )234&+5)!64,4-#(!!

I/*<$'*'!=1!2,*B1E%&,6$!*;<,-1&*/!4!-%&*</-6-'!6',&-',$%!A*'*!-/!2,%-T$!2-!/*!3-2!

8-&'$A$/,&*1*! 2-! M*/,2*2! 2-/! 3-6='%$! U?2',6$! -1! -/! 9,%&',&$! 8-&'$A$/,&*1$! 2-!

V=,&$G!

!
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*07' )234&+5)8!48$4"%9+")8!

-! 3-6$A,/*'! 4! *1*/,O*'! ,1D$';*6,E1! %-6=12*',*! 2,%A$1,</-! '-D-'-1&-! *! /*! 6*/,2*2!

2-!/$%!'-6='%$%!7?2',6$%!-1!-/!F'-*!B-$B'FD,6*!2-!-%&=2,$G!

-! "2-1&,D,6*'! /$%! A',16,A*/-%! A'$</-;*%! '-/*6,$1*2$%! 6$1! /*! 6*/,2*2! 2-/! '-6='%$!

7?2',6$G!

-! 3-*/,O*'! -/! 2,*B1E%&,6$! *;<,-1&*/! 2-/! '-6='%$! 7?2',6$! -1! /*%! 6=-16*%!

7,2'$B'FD,6*%G!!

-! "2-1&,D,6*'!/$%!&'*;$%!6'?&,6$%!-1!D=16,E1!2-!/*!6*/,2*2!2-/!'-6='%$!7?2',6$!-1!/$%!

6*=6-%!A',16,A*/-%G!

-! 9-D,1,'!6',&-',$%!&H61,6$%!A*'*!-/!2,%-T$!2-!/*!'-2!2-!-%&*6,$1-%!'->=-',2*!A*'*!

-%&*</-6-'!/*!6*/,2*2!2-/!'-6='%$!7?2',6$G!

!

*0:' 3'8&+9+"#"+/,!

I/!*B=*!-%!6$1%,2-'*2*!6$;$!=1!'-6='%$!-%&'*&HB,6$(!2-!B'*1!,;A$'&*16,*!%$6,*/!4!

-6$1E;,6*!A*'*!-/!2-%*''$//$!2-!/$%!-%&*2$%(!A$'!/$!>=-!%-!7*1!B-1-'*2$!2,+-'%*%!

,1,6,*&,+*%! 4! A'$A=-%&*%! ,1&-'1*6,$1*/-%! 4! 1*6,$1*/-%! A*'*! D$;-1&*'! =1! ;*1-0$!

'-%A$1%*</-!4!%=%&-1&*</-!2-!-%&-!'-6='%$G!!

I1!-/!-1&$'1$!,1&-'1*6,$1*/(! /$%!A*?%-%!;,-;<'$%!2-!/*%!#*6,$1-%!X1,2*%!Y5#X[!

2,%6=&-1! 4! A'$;=-+-1! *;A/,*;-1&-! -/!;-0$'*'! /*! 6*/,2*2! 2-/! '-6='%$! 7?2',6$! 2-!

*6=-'2$!*! /$%!=%$%!*! /$%!>=-! %-*1! 2-%&,1*2$%(! &*/-%! 6$;$! *B=*!A$&*</-(! ',-B$(!

=%$! ,12=%&',*/(! 7,2'$-/H6&',6$(! *6=*6=/&='*(! '-6'-*6,$1*/(! A*,%*0?%&,6$(! -1&'-! $&'$%!

YX#I:M5(!ckaa[G!

I1!-/!6$1&-W&$!1*6,$1*/(!',B-1!/$%!*'&?6=/$%!2-!/*!M$1%&,&=6,E1!2-/!I6=*2$'!4!2-!/*!

K-4!2-!.B=*%!%-T*/*2$%!*1&-',$';-1&-G!M$1!'-%A-6&$!*!/*!/-B,%/*6,E1(!-/!8=1,6,A,$!

2-/!9,%&',&$!8-&'$A$/,&*1$!2-!V=,&$!Y898V[!*!&'*+H%!2-!/*!:-6'-&*'?*!2-!.;<,-1&-!

Y898Vs:.[! -%&F! -1! -/! 2-'-67$! 2-! 6=;A/,'! 4! 7*6-'! 6=;A/,'! /$! *1&-',$';-1&-!

;-16,$1*2$(!A*'*!/$!6=*/!'->=,-'-!6$1$6-'!-/!-%&*2$!*6&=*/!4!D=&='$!2-/!'-6='%$(!*!

D,1!2-!>=-!%=%!2-6,%,$1-%!%-*1!&H61,6*;-1&-!%=%&-1&*2*%!4!6$''-6&*%G!

I1! D$';*! -%A-6?D,6*(! /*! ,;A$'&*16,*! 2-! 6$1&*'! 6$1! =1! 2,*B1E%&,6$! *;<,-1&*/! 4!

6',&-',$%!2-!2,%-T$!A*'*!/*!383Us:.!-1!-/!98V!'*2,6*!-1b!



e!

-! I/!6=;A/,;,-1&$!2-!/*!5'2-1*1O*!8=1,6,A*/!#{app!A*'*!/*!B-%&,E1!,1&-B'*2*!2-!

/$%!'-6='%$%!7?2',6$%!2-1&'$!2-/!98V!4!/*!6=-16*!2-/!'?$!_=*4//*<*;<*!*!A*'&,'!

2-/!6$1$6,;,-1&$!2-!%=!-%&*2$!2-!6*/,2*2G!

-! 5<&-1-'!,1D$';*6,E1!$A$'&=1*(!6$1D,*</-(!6$1&,1C*(!%=D,6,-1&-!A*'*!6=<','!;-&*%!

2-!6$1%-'+*6,E1!4!'-6=A-'*6,E1!2-!6*=6-%G!

-! 5',-1&*'! 2-! ;*1-'*! %,%&-;F&,6*! /*! &$;*! 2-! 2-6,%,$1-%! 4! /*%! *6&,+,2*2-%!

,1%&,&=6,$1*/-%!>=-!&,-1-1!6$;A-&-16,*!-1!/*!B-%&,E1!2-/!'-6='%$!7?2',6$G!

-! M$1&*'! 6$1! 6',&-',$%! %=D,6,-1&-%! A*'*! -/! 2,%-T$! 2-! =1*! '-2! 2-! ;$1,&$'-$! 2-!

6*/,2*2!2-/!'-6='%$!7?2',6$!-1!-/!98VG!

! !



g!

!

!"#$%&'()!1' !

48&'.+)!2+2(+)6-;9+")!

10*' 9',.#<4,&#"+/,! &4/-+"#! .4! (#8! -4.48! .4!

<),+&)-4)!

10*0*' $-)$/8+&)!.4(!<),+&)-4)!.4!(#!"#(+.#.!.4(!#6'#!

P'*2,6,$1*/;-1&-!-/!;$1,&$'-$!2-!/*!6*/,2*2!2-/!*B=*!%-!7*!'-*/,O*2$!A*'*!+-',D,6*'!

%,!/*%!6*'*6&-'?%&,6*%!2-/!'-6='%$!7?2',6$!%$1!*2-6=*2*%!A*'*!2-&-';,1*2$%!=%$%G!

:-!7*!'-*/,O*2$! &*;<,H1!A*'*!2-&-';,1*'! &-12-16,*%!-1! /*!6*/,2*2!2-!*;<,-1&-%!

*6=F&,6$%G!!

I/! ;$1,&$'-$! 4! /*! -+*/=*6,E1! 2-! /*! 6*/,2*2! 2-/! *B=*! -%&F1! <*%*2$%! -1! /*%!

A'$A,-2*2-%!D?%,6*%(!>=?;,6*%!4!<,$/EB,6*%!2-/!*B=*!4!%-2,;-1&$%G!

I/!A'$AE%,&$!A',;*',$!2-!/*%!'-2-%!2-!;$1,&$'-$!2-/!'-6='%$!7?2',6$!-%!A'$+--'!=1!

%,%&-;*!>=-!B-1-'-!,1D$';*6,E1!%=D,6,-1&-!4!$A$'&=1*!A*'*!=1*!B-%&,E1!*2-6=*2*!

2-/!'-6='%$!7?2',6$G!I%&$!%-!'-*/,O*!-1!D=16,E1!2-!'-2=6,'!',-%B$%!*!/*!%*/=2!2-!/*!

A$</*6,E1!>=-!=&,/,O*!-/!'-6='%$!A*'*!2,+-'%$%!=%$%G!

5&'$%!A'$AE%,&$%!2-!/*%!-%&*6,$1-%!2-!;$1,&$'-$!2-/!'-6='%$!7?2',6$!6$1&-;A/*1b!

-! K*!,2-1&,D,6*6,E1!2-!D=-1&-%!2-!6$1&*;,1*6,E1!A*'*!'-B=/*6,E1!

-! I/! ;$1,&$'-$! 2-! /*! 6*/,2*2! 2-/! *;<,-1&-! A*'*! 1-6-%,2*2-%! 2-! 7F<,&*&! 2-!

2,+-'%*%!-%A-6,-%!

-! K*%!*66,$1-%!2-!/,;A,-O*!,1;-2,*&*!A$'!2-''*;-%!

J*'*! $A&,;,O*'! -/! ;$2-/$! 2-! /*! '-2! %-! 2-<-! ;,1,;,O*'! -/! &,-;A$! A'$;-2,$! 2-!

2-&-66,E1!2-!-+-1&$%!6$1&*;,1*1&-%(!4!;*W,;,O*'! /*!6$1D,*<,/,2*2!2-/!%,%&-;*!2-!

;$1,&$'-$G!

M$;$!$<0-&,+$%!;F%! -%A-6?D,6$%(! /*%! '-2-%!2-!;$1,&$'-$!2-! /*!6*/,2*2!2-/!*B=*!

&*;<,H1!A-';,&-1b!

-! K*!2-&-66,E1!2-!%,B1$%!2-!2-&-',$'$!-1!/*!6*/,2*2!2-/!*B=*'

-! K*!,2-1&,D,6*6,E1!2-!6=-'A$%!2-!*B=*!>=-!1$!*/6*1O*1!-%&F12*'-%!2-!6*/,2*2'

-! K*!,2-1&,D,6*6,E1!2-!F'-*%!6$1&*;,1*2*%'



i!

-! K*! 2-&-';,1*6,E1! 2-! /*! -W&-1%,E1! 4! -D-6&$%! 2-! =1*! 2-%6*'B*! -%A-6?D,6*! 2-!

'-%,2=$%'

-! K*!-+*/=*6,E1!2-!/*!-D-6&,+,2*2!-1!/*!B-%&,E1!2-!/*!6*/,2*2!2-/!*B=*!

!

10*01' <4&).)()6%#!$#-#!4(!.+84=)!.4!-4.48!

.6&=*/;-1&-! 1$! -W,%&-1! 2$6=;-1&$%! >=-! -%&*12*',6-1! =1*!;-&$2$/$B?*! A*'*! -/!

2,%-T$!2-!'-2-%!2-!;$1,&$'-$!2-/! '-6='%$!7?2',6$(!%,1!-;<*'B$(!-W,%&-!%=D,6,-1&-!

2$6=;-1&*6,E1!2-!'-%A*/2$!6$1!%=B-'-16,*%!4!-WA-',-16,*%!-1!-/!&-;*(!6$;$!-%!

-/!6*%$!2-!/*!m_=?*!2-!J'F6&,6*%!U,2'$/EB,6*%n!Y588(!ckaa[G!

K*%! ;*&',6-%! 2-! +*/$'*6,E1! 4! A$12-'*6,E1! %$1! */&-'1*&,+*%! >=-! %-! -16=-1&'*1!

%$A$'&*2*%!A$'! -%&=2,$%!A'-+,$%!-1! $&'$%! /=B*'-%!2-/!;=12$(! -1!;=67$%!2-! /$%!

6=*/-%! %-! 7*1! A/*1&-*2$! 2,+-'%*%! ;-&$2$/$B?*%! A*'*! -/! 2,%-T$! 2-! '-2-%! 2-!

;$1,&$'-$! 2-/! '-6='%$! 7?2',6$! 4! -/! =%$! 2-! :,%&-;*%! 2-! "1D$';*6,E1! _-$B'FD,6*!

Y:"_[G!

!

10*010*'4>?@AB@CDBEF!

-! I1! /*! 6=-16*! 2-/! '?$! _'*12-(! M$/$;<,*(! %-! 2,%-TE! =1*! '-2! 2-! ;$1,&$'-$!

%$A$'&*2*!A$'!;$2-/*6,E1!B-$-%A*6,*/!;-2,*1&-!-/!=%$!2-!7-''*;,-1&*%!:"_!4!

/*!A$12-'*6,E1!2-!6',&-',$%!2-!=<,6*6,E1G!K*!A$12-'*6,E1!%-!'-*/,OE!=&,/,O*12$!

-/! ;H&$2$! 2-! :**&4! 4! /*! +*/$'*6,E1! %-! /$B'E! ;-2,*1&-! =1*! -16=-%&*! *! o!

A'$D-%,$1*/-%G! M$;$! '-%=/&*2$(! %-! $<&=+,-'$1! ;*A*%! 6$1! O$1*%! A',$',&*',*%!

A*'*!;$1,&$'-$(!>=-!*!A-%*'!2-!>=-!1$!,12,6*'$1!/$%!A=1&$%!2-D,1,&,+$%!A*'*!/*%!

-%&*6,$1-%(! %,'+,-'$1! 6$;$! 6$;A/-;-1&$! -1! /*! %-/-66,E1! 2-! /$%! A=1&$%! A$'!

-WA-'&$%!YM*1$!|!I%6$<*'(!ckaa[G!

-! I1! -/! '?$! ./&*;*7*(! I%&*2$%! X1,2$%(! %-! 2,%-TE! =1*! '-2! 2-! ;$1,&$'-$!

,1&-1&*12$!/$B'*'!-/!;-1$'!&,-;A$!2-!2-&-66,E1!4! /*!;*4$'!6$1D,*<,/,2*2G!J*'*!

-%&$%(! %-! A/*1&-*'$1! -%6-1*',$%! 2-! %,&,$%! 6*12,2*&$%! A*'*! /*%! -%&*6,$1-%!

=<,6*12$!/$%!%,&,$%!A$&-16,*/-%!-1!/*!=1,E1!2-!'?$%(!/*%!A*'&-%!;F%!*/&*%!2-!/$%!

'?$%!4!/*%!O$1*%!6$1!<*0*!2-1%,2*2!2-!%,&,$%!A$&-16,*/-%G!:-!6$'',-'$1!;$2-/$%!

%$<'-! -/! &'*1%A$'&-! 2-! 6$1&*;,1*1&-%! 4! 6$;$! '-%=/&*2$(! %-! A'$A=%$! -%&-!

;H&$2$! &$;*12$! -1! 6=-1&*! >=-! %=! $<0-&,+$! 1$! '-A'-%-1&*! /$%! $<0-&,+$%! 2-!

;=67*%!-%&*6,$1-%!2-!;$1,&$'-$(!A-'$!A=-2-!%-'+,'!2-!6$;A/-;-1&$!A*'*! /*!

%-/-66,E1!2-!-%&*6,$1-%!Y"/x-'!|!S,*<*$(!ckkp[G!



j!

-! I1! -/! '?$! #*x2$1B(! M$'-*(! %-! A/*1&-E! -/! 2,%-T$! 2-! =1*! '-2! 2-! ;$1,&$'-$!

;-2,*1&-! =1! */B$',&;$! B-1H&,6$G! :-! $<&=+$! ,1D$';*6,E1! 6*'&$B'FD,6*! 2-! /$%!

6',&-',$%! *! 6$1%,2-'*'G! X%*12$! /*! 7-''*;,-1&*! :"_! %-! 2,+,2,E! 6*2*! 6*A*! 2-!!

,1D$';*6,E1! -1! 6=*2'*2$%! >=-! A$2?*1! $! 1$! *6$A/*'%-! -1&'-! %?! 6$;$! /$%!

6'$;$%$;*%! Y'-A'$2=66,E1(! 6'=6-! $! ;=&*6,E1[G! 9-! -%&*! ;*1-'*! %-!

-%&*</-6,-'$1!A=1&$%!A',$',&*',$%!A*'*!/*!=<,6*6,E1!2-!-%&*6,$1-%!YJ*'x(!M7$,(!|!

t*1B(!ckki[G!

!

10*07' .+84=)!.4!-4.48!.4!<),+&)-4)!

I1&'-!/*%!&*'-*%!&?A,6*%!A*'*!-/!2,%-T$!2-!'-2-%!2-!;$1,&$'-$!2-/!'-6='%$!7?2',6$(!

%-!-16=-1&'*1!Y"/x-'!|!S,*<*$(!ckkp[b'

-! M*'*6&-',O*6,E1! 4! 2,*B1E%&,6$!2-/! F'-*!2-!-%&=2,$! Y6$1!=1!-1D$>=-! %$<'-! /$%!

'-6='%$%!7?2',6$%[!

-! :-/-66,E1!2-!/*%!-%&*6,$1-%!2-!;=-%&'-$!

-! :-/-66,E1! 2-! /$%! A*'F;-&'$%! 2-! 6*/,2*2! 2-/! *B=*(! ;H&$2$%! 2-! ;-2,6,E1! 4!

D'-6=-16,*%!2-!;=-%&'-$!

'

10*070*'"EAEDG@ABHEDBIC!J!KBELCIFGBDM!K@N!OA@E!K@!@FGPKBM!

K*! 2-%6',A6,E1! 2-! =1! F'-*! 2-! -%&=2,$! 2-<-! ,16/=,'! -/! &*;*T$! 2-! /*! 6=-16*! $!

%=<6=-16*!-1!x,/E;-&'$%!6=*2'*2$%(!%=!/$6*/,O*6,E1!B-$B'FD,6*(!/*!,2-1&,D,6*6,E1!4!

2-%6',A6,E1!2-!6*2*!6=-'A$!2-!*B=*!>=-!%-!,16/=4*!-1!-/!F'-*G!

K*! ,1D$';*6,E1! ;-&-$'$/EB,6*! -! 7,2'$/EB,6*! &*;<,H1! -%! '->=-',2*(! 4*! >=-!

A'$A$'6,$1*!,1D$';*6,E1!<F%,6*!%$<'-!6*=2*/-%(!-!,1D$';*6,E1!-%A-6?D,6*!%$<'-!-/!

;*&-',*/!-'$%,$1*2$!4!/$%!D/=0$%!$!6*'B*%!-1!%=%A-1%,E1G!!

:-! 2-<-! $<&-1-'! ,1D$';*6,E1! 1-6-%*',*! %$<'-! -/! F'-*! 2-! -%&=2,$! ,16/=4-12$!

6$<-'&='*! +-B-&*/(! &-W&='*! 2-/! %=-/$(! F'-*%! 2-! A'$&-66,E1(! ,12=%&',*%(! 6=/&,+$%(!

-%&=2,$%!2-!6*/,2*2!2-!/$%!'-6='%$%!7?2',6$%!4!6=*/>=,-'!,1D$';*6,E1!>=-!,1D/=4*!-1!

-/!-%&*2$!2-/!*B=*G!

K*! ,1D$';*6,E1! 2-! 6*=2*/-%! A=-2-! $<&-1-'%-! ;-2,*1&-! -%&*6,$1-%! 2-! *D$'$(!

6-1&'*/-%! 7,2'$-/H6&',6*%! 6-'6*1*%! *! /$%! A=1&$%! 2-!;=-%&'-$! $! /*! -%&,;*6,E1! 2-!

6*=2*/! *! A*'&,'! 2-! /*! A'-6,A,&*6,E1! -1! -/! F'-*! 2-! /*! 6=-16*! 4! D*6&$'-%! 2-!

-%6$''-1&?*G!

!



o!

10*0701'8@N@DDBIC!K@!NEF!@FGEDBMC@F!K@!QP@FGA@M!

K*%! -%&*6,$1-%! 2-<-1! 6=;A/,'! 6$1! /$%! $<0-&,+$%! 2-/! ;$1,&$'-$(! 4! %-! A=-2-1!

-%&*</-6-'! -1! ;*A*%! $! D$&$B'*D?*%! 2-%A=H%! 2-! =1! -%&=2,$! 2-! 6*;A$(! 6$1! =1*!

<*%-!2-!6$1$6,;,-1&$!2-!/*!B-$B'*D?*!2-!/*!6=-16*(!-/!=%$!2-/!*B=*!2-!/*!6=-16*(!

-!,1D$';*6,E1!*2,6,$1*/!A-'&,1-1&-G!

!

2.1.3.2.1 Criterios para la localización de estaciones 

I1!D=16,E1!2-!6=;A/,'!6$1!/$%!$<0-&,+$%!2-!/*!'-2!2-!6*/,2*2!2-/!'-6='%$!7?2',6$!4!

-/!;=-%&'-$(!/*!6*/,2*2!4!6*1&,2*2!2-!/*%!;=-%&'*%!2-!*B=*!2-<-1!%-'!6$/-6&*2*%!

-1!*A'$A,*2*%!/$6*6,$1-%(!/*%!;,%;*%!>=-!2-<-1!%-'!%-/-66,$1*2*%!6$1!6',&-',$%!

&H61,6$%G!

./B=1$%! 6',&-',$%! &H61,6$%! A*'*! /*! /$6*/,O*6,E1! 2-! -%&*6,$1-%! %$1b! /*!

'-A'-%-1&*&,+,2*2!2-!/*!6=-16*(!/*!'-A'-%-1&*&,+,2*2!2-/!'?$(!/*!6*/,2*2!2-/!*B=*(!/*!

*66-%,<,/,2*2! 4! 2='*6,E1!2-/! &'*4-6&$!7*%&*!-/! /*<$'*&$',$! Y',-%B$!2-!2-&-',$'$!2-!

/*%!;=-%&'*%[(!/*!2,%A$1,<,/,2*2!2-!A-'%$1*/(!-1&'-!$&'$%G!

!

10*0707'8@N@DDBIC!K@!NMF!?EAOQ@GAMF!K@!DENBKEK!K@N!ELPE!

K*!6*/,2*2!2-/! '-6='%$!7?2',6$!A=-2-!%-'!2-&-';,1*2*!A$'!+*',$%!A*'F;-&'$%G!:-!

'->=,-'-!=1!->=,/,<',$!-1&'-!>=-'-'!6$1$6-'!4!1-6-%,&*'!6$1$6-'!%,1!2-%6=,2*'!>=-!

/$%! A*'F;-&'$%! ;-2,2$%! 6=;A/*1! 6$1! /$%! $<0-&,+$%! <F%,6$%! 2-/! A'$B'*;*! 2-!

;$1,&$'-$G!'

K$%! A*'F;-&'$%! >=-! 6*'*6&-',O*1! /*! 6*/,2*2! 2-/! *B=*! %-! A=-2-1! 6/*%,D,6*'! 6$1!

*''-B/$!*!2,%&,1&$%!6',&-',$%(!6$;$b!

-! /*%! A'$A,-2*2-%! D?%,6*%(! A$'! -0-;A/$(! &-;A-'*&='*(! 6$12=6&,+,2*2! -/H6&',6*(!

6$/$'!$!&='<,2-O!

-! /$%! -/-;-1&$%! 6$;A$1-1&-%! 2-/! *B=*(! A$'! -0-;A/$(! AU(! */6*/,1,2*2(! 2='-O*(!

A'-%,E1!A*'6,*/!2-!2,EW,2$!2-!6*'<$1$!

-! /$%! 6$;A$1-1&-%! >=?;,6$%! ,1$'BF1,6$%(! A$'! -0-;A/$(! $W?B-1$! 2,%=-/&$(!

6*'<$1*&$%(!<,6*'<$1*&$%(!6/$'='$%(!D/=$'='$%(!%=/D*&$%(!1,&'*&$%(!*;$1,$(!6*/6,$(!

;*B1-%,$(!A$&*%,$!%E2,6$(!D$%D*&$%!$!;-&*/-%!A-%*2$%!

-! /$%! 6$;A$1-1&-%! >=?;,6$%! $'BF1,6$%(! A$'! -0-;A/$(! D-1$/-%(! 7,2'$6*'<='$%!

6/$'*2$%(!7,2'$6*'<='$%!*'$;F&,6$%!A$/,6?6/,6$%!$!A/*B=,6,2*%!



p!

-! /$%!6$;A$1-1&-%!<,$/EB,6$%!Y;,6'$<,$/EB,6$%!4!;*6'$<,$/EB,6$%[(!A$'!-0-;A/$(!

<*6&-',*%!6$/,D$';-%!D-6*/-%(!B=%*1$%(!A/*16&$1!4!A-6-%(!$!+-B-&*6,E1!

!

10*070:'&MQE!K@!QP@FGAEF!

2.1.3.4.1 Muestreo de agua superficial 

J*'*!2-&-';,1*'!-/!-D-6&$!2-!/*!2-%6*'B*!2-!-D/=-1&-%!%$<'-!=1*!6$'',-1&-!2-!*B=*!

%-'F! 1-6-%*',$! $<&-1-'! ;=-%&'*%! *B=*%! *'',<*! 4! *B=*%! *<*0$! 2-! /*! 2-%6*'B*!

YA=1&=*/!$!2,D=%*[(!-1!$&'$%!6*%$%! /*! D'-6=-16,*!4!=<,6*6,E1!2-/!;=-%&'-$! %=-/-1!

%-'!2-&-';,1*2*%!A$'!/*!/-B,%/*6,E1!A*'*!A'-+-16,E1!2-!/*!6$1&*;,1*6,E1!+,B-1&-G!

M=*12$! 7*4! A$/=6,E1! A=1&=*/(! -/! ;=-%&'-$! %-! '-*/,O*! -1! A-',$2$%! 2-! D/=0$! <*0$!

2$12-!7*4!;-1$'!2,/=6,E1!2-!/$%!6$1&*;,1*1&-%G!:,!/*!A$/=6,E1!-%!2,D=%*!6$;$!-1!

-/!6*%$!2-! D-'&,/,O*1&-%(!A/*B=,6,2*%(!$!A$'!-%6$''-1&?*(!-/!;=-%&'-$!%-!'-*/,O*!-1!

/*%!6'-6,2*%(!2$12-!7*4!/*+*2$!2-/!%=-/$G!!

!

2.1.3.4.2 Muestreo de agua subterránea 

:-!A=-2-1!=&,/,O*'!A*'F;-&'$%!2-!6*/,2*2!%,;,/*'-%!*/!*B=*!%=A-'D,6,*/!*!-W6-A6,E1!

2-! /*! &='<,2-OG! :-! 1-6-%,&*! ,1D$';*6,E1! 7,2'$B-$/EB,6*! 6$;$! B'*2,-1&-%!

7,2'F=/,6$%(!2,'-66,E1!4!+-/$6,2*2!2-!/*%!*B=*%G!

!

2.1.3.4.3 Muestreo de sedimentos 

:-!<=%6*1!;=-%&'*%! '-A'-%-1&*&,+*%!>=-!B-1-'*/;-1&-! 1$! %-! -16=-1&'*1! 6-'6*!

2-! ;=-//-%G! :-! ;=-%&'-*! -1! 6$'',-1&-%! /-1&*%(! 4! %,! /*! 6$'',-1&-! -%! 'FA,2*(! %-!

-%6$B-1! ;-*12'$%! $! D$12$%! <*0$%! Y/=B*'-%! 2$12-! /*! +-/$6,2*2! 2-/! *B=*! %-*!

;?1,;*[G!

!

10*070R'9A@DP@CDBEF!K@!QP@FGA@M!

:,! /*! 6*/,2*2! 2-/! *B=*! -1! =1! F'-*! 2-&-';,1*2*! +*',*! 6$1%,2-'*</-;-1&-(! /*!

D'-6=-16,*! 2-! ;=-%&'-$! *=;-1&*G! I1! O$1*%! 2$12-! /*! 6*/,2*2! 2-/! *B=*! %-!

;*1&,-1-!6$1%&*1&-!%-!'-2=6,'F!/*!D'-6=-16,*G!

K*! 2-&-';,1*6,E1! 2-! D'-6=-16,*%! 2-<-! -%&*'! *A$4*2*! -1! =1*! ,1+-%&,B*6,E1!

A'-/,;,1*'(!4!%-'!'-+,%*2*!4!*0=%&*2*!A-',E2,6*;-1&-G!!

!



ak!

10*0:' 4(!'8)!.4!8+8&4<#8!.4!+,9)-<#"+/,!64)6-;9+"#!S8+6T!4,!4(!

.+84=)!.4!-4.48!.4!<),+&)-4)!.4!"#(+.#.!.4(!#6'#!

X1!:"_! -%! =1! %,%&-;*! 2,%-T*2$! A*'*! B-%&,$1*'! &$2$! &,A$! 2-! 2*&$%! B-$B'FD,6$%G!

J-';,&-! 6'-*'! 4! ;*1,A=/*'! F'-*%! -%A*6,*/-%! A*'*! %=! =%$! -1! *A/,6*6,$1-%!

-%A-6?D,6*%G!K$%!:"_!%$1!=1*!7-''*;,-1&*!;$2-'1*!;=4!C&,/!A*'*!/*!A'-%-1&*6,E1!

2-!,1D$';*6,E1!4!D*6,/,&*1!/*!&$;*!2-!2-6,%,$1-%G!

.!A*'&,'!2-/!=%$!2-!-%&*%!7-''*;,-1&*%!%-!/$B'*!$A&,;,O*'!-/!2,%-T$!2-!=1*!'-2!2-!

;$1,&$'-$!6$1!/*%!-%&*6,$1-%!1-6-%*',*%!A*'*!B-1-'*'!/*!,1D$';*6,E1!'->=-',2*(!/$!

6=*/!&*;<,H1!'-2=6-!6$%&$%!-1!/*%!D*%-%!2-!,;A/-;-1&*6,E1!4!$A-'*6,E1G!

!

101' <#-")!(46#(!

1010*' "),8&+&'"+/,!.4!(#!-4$U2(+"#!.4(!4"'#.)-!

K*!M$1%&,&=6,E1!2-/!I6=*2$'!'-6$1$6-!mGGG-/!2-'-67$!2-!/*!A$</*6,E1!*!+,+,'!-1!=1!

*;<,-1&-!%*1$!4!-6$/EB,6*;-1&-!->=,/,<'*2$(!>=-!B*'*1&,6-! /*!%$%&-1,<,/,2*2!4!-/!

<=-1! +,+,'! :=;*x!z*w%*4n! Y.'&Gs! ae[@! 4(! -/! '-%A-&$! *! /*! 1*&='*/-O*!;-2,*1&-! m-/!

6$;A'$;,%$!2-!,16-1&,+*'!*!/*%!A-'%$1*%!1*&='*/-%!4!0='?2,6*%!A*'*!>=-!A'$&-0*1!/*!

1*&='*/-O*n!Y.'&Gs!ja[@!

J*'*! /,;,&*'! /$%! ,;A*6&$%! 1-B*&,+$%! 2-! /*%! *6&,+,2*2-%! A'$2=6&,+*%(! -/! -%&*2$!

B*'*1&,O*'F! /*! 6$1%-'+*6,E1(! '-6=A-'*6,E1! 4! ;*1-0$! ,1&-B'*/! 2-! /$%! '-6='%$%!

7?2',6$%! 4! 6=-16*%!7,2'$B'FD,6*%@! '-B=/*'F! /*%!*6&,+,2*2-%!>=-!A=-2*1!*D-6&*'! /*!

6*1&,2*2! 4! 6*/,2*2! 2-/! *B=*! 4(! *6&=*'F! 2-! ;*1-'*! ,1;-2,*&*! A*'*! B*'*1&,O*'! /*!

'-%&*='*6,E1!2-!/$%!-6$%,%&-;*%!-1!6*%$!2-!2*T$%!*;<,-1&*/-%!Y.'&G!dpj!4!eaa[G!

!

10101' )234&+5)8!.4(!<+(4,+)!.4!(#8!,#"+),48!',+.#8!

I1!-/!J'$B'*;*!2-!/*%!#*6,$1-%!X1,2*%!m5<0-&,+$%!2-!9-%*''$//$!2-/!8,/-1,$n(!-/!

%HA&,;$!$<0-&,+$!A/*1&-*!m_*'*1&,O*'!/*!%$%&-1,<,/,2*2!2-/!*;<,-1&-n@!%-!6$1%,2-'*1!

*%A-6&$%! 6-1&'*/-%! -1! -/! ;*1-0$! 2-/! '-6='%$! 7?2',6$(! /$%! A'$6-%$%! 2-! 2-&-',$'$!

*;<,-1&*/! Y6*;<,$%!2-!6$<-'&='*!+-B-&*/!4!6$1&*;,1*6,E1[(!2-;*12*!2-/!*B=*!4!

-D-6&$%! 2-! 6*;<,$! 6/,;F&,6$! Y&-;A-'*&='*%! -W&'-;*%(! +*',*6,E1! 2-! /*!

A'-6,A,&*6,E1[(! &*;<,H1! %-! A/*1&-*1! ;-&*%! A*'*! ;-0$'*'! /$%! %,%&-;*%! 2-!

-/,;,1*6,E1!2-!-W6'-&*%G!

!



aa!

10107' (4V!.4!648&+/,!#<2+4,&#(!

M*A?&=/$!R(! "1%&'=;-1&$%! 2-!.A/,6*6,E1!2-!#$';*%!.;<,-1&*/-%(!P?&=/$!R(!9-! /*!

"1D$';*6,E1!4!R,B,/*16,*!.;<,-1&*/(!!

.'&G! dp! mK*%! ,1%&,&=6,$1-%! -16*'B*2*%! 2-! /*! *2;,1,%&'*6,E1! 2-! /$%! '-6='%$%!

1*&='*/-%(! 6$1&'$/! 2-! /*! 6$1&*;,1*6,E1! *;<,-1&*/! 4! A'$&-66,E1! 2-/! *;<,-1&-(!

-%&*</-6-'F1! 6$1! A*'&,6,A*6,E1! %$6,*/(! A'$B'*;*%! 2-! ;$1,&$'-$! 2-/! -%&*2$!

*;<,-1&*/! -1! /*%! F'-*%! 2-! %=! 6$;A-&-16,*@! -%$%! 2*&$%! %-'F1! '-;,&,2$%! */!

8,1,%&-',$!2-/!'*;$!A*'*!%=!%,%&-;*&,O*6,E1@!&*/!,1D$';*6,E1!%-'F!AC</,6*nG!

!

1010:' (4V!.4!#6'#8!

P?&=/$! ""(! 9-! /*! M$1%-'+*6,E1! 4! M$1&*;,1*6,E1! 2-! /*%! .B=*%(! M*A?&=/$! ""(! 9-! /*!

M$1&*;,1*6,E1(!.'&G!cc!mJ'$7?<*%-!&$2*!6$1&*;,1*6,E1!2-!/*%!*B=*%!>=-!*D-6&-!*!

/*!%*/=2!7=;*1*!$!*/!2-%*''$//$!2-!/*!D/$'*!$!2-!/*!D*=1*G!

I/!M$1%-0$!#*6,$1*/!2-!3-6='%$%!U?2',6$%(!-1!6$/*<$'*6,E1!6$1!-/!8,1,%&-',$!2-!

:*/=2!JC</,6*!4!/*%!2-;F%!-1&,2*2-%!-%&*&*/-%(!*A/,6*'F!/*!A$/?&,6*!>=-!A-';,&*!-/!

6=;A/,;,-1&$!2-!-%&*!2,%A$%,6,E1G!

:-! 6$16-2-! *66,E1! A$A=/*'! A*'*! 2-1=16,*'! /$%! 7-67$%! >=-! %-! '-/*6,$1*1! 6$1!

6$1&*;,1*6,E1!2-!*B=*G!K*!2-1=16,*!%-!A'-%-1&*'F!-1!/*!9-D-1%$'?*!2-/!J=-</$nG!

8-2,*1&-! -/! 2-6'-&$! -0-6=&,+$! akoo(! %-! %-T*/*! /*! '-$'B*1,O*6,E1! 2-/! M$1%-0$!

#*6,$1*/! 2-! 3-6='%$%! U?2',6$%! ;-2,*1&-! /*! 6'-*6,E1! 2-! /*! :-6'-&*'?*! 2-/! .B=*!

6$;$!1=-+*!-1&,2*2!,16$'A$'*2*!*/!%,%&-;*!2-!B-%&,E1!2-/!*B=*!-1!-/!A*?%G!

!

1010R' (4V! .4! $-454,"+/,! V! "),&-)(! .4! (#! "),&#<+,#"+/,!

#<2+4,&#(!

M*A?&=/$! ""(!9-!/*!J'-+-16,E1!4!M$1&'$/!2-!/*!M$1&*;,1*6,E1!2-! /*%!.B=*%b!.'&!iG!

mV=-2*!A'$7,<,2$!2-%6*'B*'(!%,1!%=0-&*'%-!*!/*%!6$''-%A$12,-1&-%!1$';*%!&H61,6*%!

4! '-B=/*6,$1-%(! *! /*%! '-2-%! 2-! */6*1&*',//*2$! $! *! /*%! >=-<'*2*%(! *6->=,*%(! '?$%(!

/*B$%! 1*&='*/-%(! $! *'&,D,6,*/-%! $! -1! /*%! *B=*%! ;*'?&,;*%! *%?! 6$;$! ,1D,/&'*'! -1!

&-''-1$%(!/*%!*B=*%!'-%,2=*/-%!>=-!6$1&-1B*1!6$1&*;,1*1&-%!>=-!%-*1!1$6,+$%!*!

/*!%*/=2!7=;*1*(!*!/*!D*=1*(!*!/*!D/$'*!4!*!/*%!A'$A,-2*2-%Gn!

.'&! jG! mI/! M$1%-0$! #*6,$1*/! 2-! 3-6='%$%! U?2',6$%(! -1! 6$$'2,1*6,E1! 6$1! /$%!

;,1,%&-',$%! 2-! :*/=2! 4! .;<,-1&-(! %-BC1! -/! 6*%$! -/*<$'*'*1! /$%! A'$4-6&$%! 2-!



ac!

1$';*%! &H61,6*%! 4! 2-! /*%! '-B=/*6,$1-%! A*'*! *=&$',O*'! /*%! 2-%6*'B*%! 2-! /?>=,2$%!

'-%,2=*/-%(!2-!*6=-'2$!6$1!/*!6*/,2*2!2-/!*B=*!>=-!2-<*!&-1-'!-/!6=-'A$!'-6-A&$'nG!!

!

1010W' (4V!.4(!8+8&4<#!,#"+),#(!.4!"+4,"+#!V!&4",)()6%#!!

.'&G! aj(' m%[! \,1*16,*'! 4! A'$;$+-'! /*! ,1+-%&,B*6,E1! 6,-1&?D,6*! 4! &-61$/EB,6*! >=-!

A-';,&*! 6=*1&,D,6*'(! A'-+-1,'(! 6$1&'$/*'! 4! '-A$1-'! -/! 2-&-',$'$! *;<,-1&*/@! 4(!

2-%*''$//*'! &-61$/$B?*%! */&-'1*&,+*%(! ;H&$2$%(! %,%&-;*%(! ->=,A$%! 4! 2,%A$%,&,+$%(!

>=-! *%-B='-1! /*! A'$&-66,E1! 2-/! *;<,-1&-(! -/! =%$! %=%&-1&*</-! 2-! /$%! '-6='%$%!

1*&='*/-%!4!-/!-;A/-$!2-!-1-'B?*%!*/&-'1*&,+*%Gn!

'

1010X' &'(8<#Y!(+2-)!5+Y!#,4Z)!+![,)-<#!.4!"#(+.#.!#<2+4,&#(!V!

.4!.48"#-6#!.4!49('4,&48\!-4"'-8)!#6'#]!

:-!A/*1&-*1!6',&-',$%!B-1-'*/-%!A*'*! /*!2-%6*'B*!2-!-D/=-1&-%!2-!*6=-'2$!*/!=%$!

2-/! *B=*G! .2-;F%! %-! ,12,6*1! -1! /$%! .1-W$%! a.(! aN! 4! aM! /*%! #$';*%! A*'*! /*!

J'-+-16,E1! 4! M$1&'$/! 2-! /*! M$1&*;,1*6,E1! .;<,-1&*/! 2-/! 3-6='%$! .B=*! -1! -/!

:-6&$'!I/H6&',6$(!-1!J=-'&$%! 4!.-'$A=-'&$%! '-%A-6&,+*;-1&-G!I1!-/!.1-W$!a.!%-!

,1&'$2=6-!-/!6$16-A&$!2-!M*=2*/!I6$/EB,6$!4!%=!+*/$'!*!%-'!*2$A&*2$!A$'!6-1&'*/-%!

7,2'$-/H6&',6*%G!

!

1010^' ,)-<#!+,4,!

K*!#$';*!5D,6,*/!I6=*&$',*1*!-%&*</-6-!-/!=%$!2-/!;*1=*/!m:&*12*'2!8-&7$2%!D$'!

&7-!IW*;,1*&,$1!$D!t*&-'!*12!t*%&-w*&-'n@!%-!2-<-!6$1%,2-'*'!/*!1$';*&,+*!"#I#!

caipbpo!-!"#I#!cajibpoG!

!

1010_' )-.4,#,`#!1*7!!

M$1%,2-'*!>=-! /*!;=1,6,A*/,2*2! 2-/!98V!2-<-!2,%A$1-'! 2-! %,%&-;*%! 2-! 6$1&'$/!

1-6-%*',$%(!2-!=1*!K-4!2-!_-%&,E1!.;<,-1&*/!4!1$';*%!&H61,6*%G!

M*A?&=/$! R""! mJ*'*! /*! A'$&-66,E1! 2-! /*%! 6=-16*%! 7,2'$B'FD,6*%! >=-! *<*%&-6-1! */!

8=1,6,A,$! 2-/! 9,%&',&$! 8-&'$A$/,&*1$! 2-! V=,&$n(! :-66,E1! ""(! m9-! /*%! 8-2,2*%! 2-!

M$1&'$/!4!J'-+-16,E1!A*'*!/*!J'$&-66,E1!2-!/*%!\=-1&-%!2-!.B=*Gn!

-! .'&G! aaGdodGdGs! 9I:M5#P.8"#.M"^#!9I! K5:!3"5:Gs! mK*! IJ8.J:(! -W!

I8..JsV(!-0-6=&*'F!-/!J/*1!8*-%&'$!2-!.B=*!J$&*</-!4!./6*1&*',//*2$!A*'*!

/*!2-%6$1&*;,1*6,E1!4!&'*&*;,-1&$!2-!2-%6*'B*%!2-!*B=*!2-/!8=1,6,A,$!2-/!



ad!

9,%&',&$! 8-&'$A$/,&*1$! 2-! V=,&$(! 2-%6*'B*%! 2-! $',B-1! 2$;H%&,6$! 4! 1$!

2$;H%&,6$G! K*! 9,'-66,E1! 8-&'$A$/,&*1*! 2-! 8-2,$! .;<,-1&-! Y*7$'*!

:-6'-&*'?*! 2-! .;<,-1&-[! +-/*'F! A$'! -/! 6=;A/,;,-1&$! 2-! /*%! 2,%A$%,6,$1-%!

-%&*</-6,2*%!-1! /*%! '-%A-6&,+*%! $'2-1*1O*%! %$<'-! 2-%6*'B*%!2-!*B=*!2-!

$',B-1!1$!2$;H%&,6$nG!

K*! IJ8.J:(! -W! I8..JsV(! +-/*'F! A$'! -/! 6=;A/,;,-1&$! 2-! /*%! 2,%A$%,6,$1-%!

-%&*</-6,2*%!-1! /*%! '-%A-6&,+*%!$'2-1*1O*%!%$<'-!2-%6*'B*%!2-!*B=*!2-!$',B-1!

2$;H%&,6$nG!

-! .'&G! aaGdodGeGs! J35PIMM"^#! 9IG! MXI#M.:Gs! mK*! A'$&-66,E1! 4!

'-7*<,/,&*6,E1! 2-! /*%! D=-1&-%! 4! 6='%$%! 2-! *B=*! %-! D=12*;-1&*'F1! -1!

A'$B'*;*%!2-! ,1&-'+-16,E1!*! /*'B$!A/*O$(! >=-!<=%>=-1! /*! '-7*<,/,&*6,E1! 4!

A'-%-'+*6,E1!2-/!*;<,-1&-(!-1!-%A-6,*/!2-! /$%!;-2,$%!<,E&,6$%! 4!*<,E&,6$%!

/,B*2$%!*!/*!6*A&*6,E1(!*/;*6-1*;,-1&$!4!&'*1%A$'&-!2-!*B=*nG!

-! .'&G!aaGdodGgGs!_I:P"^#!"#PI_3.9.!9I!K5:!3IMX3:5:!U`93"M5:Gs!

m:-!,;A=/%*'F1!-%A*6,$%!2-!B-%&,E1!2-!/$%!'-6='%$%!7?2',6$%!<*%*2$%!-1!/*!

A*'&,6,A*6,E1! 6,=2*2*1*(! 6$1! '-A'-%-1&*6,E1! AC</,6*! 4! A',+*2*(! >=-! 2-!

;*1-'*!2-;$6'F&,6*!&'*1%A*'-1&-!4!&H61,6*(!<=%>=-1!$A&,;,O*'!%=!B-%&,E1nG!

!

1010*a' -46(#<4,&)!64,4-#(!.4!#$(+"#"+/,!.4!(#!(4V!.4!#6'#8!

!!!M*A?&=/$!))"R(!9-!/*!M$1&*;,1*6,E1(!

-! .'&G!pkGs!mJ*'*!/$%!-D-6&$%!2-!*A/,6*6,E1!2-/!.'&G!cc!2-!/*!K-4!2-!.B=*%(!%-!

6$1%,2-'*'F! 6$;$! y*B=*! 6$1&*;,1*2*y! &$2*! *>=-//*! 6$'',-1&-! $! 1$! >=-!

A'-%-1&-! 2-&-',$'$! 2-! %=%! 6*'*6&-'?%&,6*%! D?%,6*%(! >=?;,6*%! $! <,$/EB,6*%(!

2-<,2$! *! /*! ,1D/=-16,*! 2-! 6=*/>=,-'! -/-;-1&$! $! ;*&-',*! %E/,2*(! /?>=,2*(!

B*%-$%*(!'*2,$*6&,+*!$!6=*/>=,-'!$&'*!%=<%&*16,*!4!>=-!2-1!A$'!'-%=/&*2$!/*!

/,;,&*6,E1!A*'6,*/!$!&$&*/!2-!-//*%!A*'*!-/!=%$!2$;H%&,6$(!,12=%&',*/(!*B'?6$/*(!

2-!A-%6*(!'-6'-*&,+$!4!$&'$%nG!

-! .'&G!paGs!mJ*'*!/$%!D,1-%!2-!/*!K-4!2-!.B=*%(!%-!6$1%,2-'*!y6*;<,$!1$6,+$y!

*/! >=-! %-! A'$2=6-! A$'! /*! ,1D/=-16,*! 2-! 6$1&*;,1*1&-%! %E/,2$%(! /?>=,2$%! $!

B*%-$%$%(!A$'!-/!2-AE%,&$!2-!;*&-',*/-%!$!6=*/>=,-'!$&'*!*66,E1!%=%6-A&,</-!

2-!6*=%*'!$! ,16'-;-1&*'!-/!B'*2$!2-!2-&-',$'$!2-/! *B=*(!;$2,D,6*12$!%=%!

6=*/,2*2-%! D?%,6*%(! >=?;,6*%! $! <,$/EB,6*%(! 4(! *2-;F%(! A$'! -/! A-'0=,6,$!



ae!

6*=%*2$! *! 6$'&$! $! /*'B$! A/*O$(! *! /$%! =%$%! ;-16,$1*2$%! -1! -/! *'&?6=/$!

*1&-',$'nG!

-! .'&G! pcGs! mP$2$%! /$%! =%=*',$%(! ,16/=4-12$! /*%! ;=1,6,A*/,2*2-%(! -1&,2*2-%!

,12=%&',*/-%!4!$&'$%(!-%&F1!$</,B*2$%!*!'-*/,O*'!-/!*1F/,%,%!A-',E2,6$!2-!%=%!

*B=*%!-D/=-1&-%(!A*'*!2-&-';,1*'!-/!yB'*2$!2-!6$1&*;,1*6,E1yG!I/!M$1%-0$!

#*6,$1*/! 2-! 3-6='%$%! U?2',6$%! %=A-'+,%*'F! -%$%! *1F/,%,%! 4(! 2-! %-'!

1-6-%*',$(! 6$;A'$<*'F! %=%! '-%=/&*2$%! >=-! %-'F1! 2*2$%! *! 6$1$6-'! *! /$%!

,1&-'-%*2$%! A*'*! /$%! D,1-%! 2-! /-4@! *2-;F%! D,0*'F! /$%! /?;,&-%! ;FW,;$%! 2-!

&$/-'*16,*!*!/*!6$1&*;,1*6,E1!A*'*!/*%!2,%&,1&*%!%=<%&*16,*%nG!

:,! /$%!*1F/,%,%!*6=%*'-1!?12,6-%!%=A-',$'-%!*! /$%! /?;,&-%!2-&-';,1*2$%(!-/!=%=*',$!

6*=%*1&-(!>=-2*!$</,B*2$!*!-D-6&=*'!-/! &'*&*;,-1&$!6$''-%A$12,-1&-(!%,1!A-'0=,6,$!

2-!/*%!%*16,$1-%!A'-+,%&*%!-1!-/!.'&G!jj!2-!/*!K-4!2-!.B=*%G!

!

1010**' #64,.#!#<2+4,&#(!

I%! =1! ,1%&'=;-1&$! 2-! /,1-*;,-1&$%! A$/?&,6$%! -%&'*&HB,6$%! >=-! B=,*'F1! /*! B-%&,E1!

*;<,-1&*/! -1! -/! 98V! -1! -/! A-'?$2$! ckaa! s! ckai(! 4*! '-D-',2*(! >=-! -1! /*! A*'&-!

A-'&,1-1&-!-%&*</-6-b!6=,2*;$%!4!;*1-0*;$%!%=%&-1&*</-;-1&-!/*!',>=-O*!1*&='*/!

2-/!98VG!

I1&'-! %=%! ;-&*%! %-! -16=-1&'*! /*! A'$&-66,E1! 4! ;*1-0$! 2-! /*%! 6,16$! A',16,A*/-%!

D=-1&-%! *<*%&-6-2$'*%! 2-! *B=*! A*'*! -/! 98V! Y.1&,%*1*(! J,&*(! J*A*//*6&*(!

54*6*67,! 4! :*1! J-2'$[! =&,/,O*12$! 6$;$! *66,E1! 4! -%&'*&-B,*! -/! 2-%*''$//$! -!

,;A/-;-1&*6,E1! 2-/! J/*1! 8-&'$A$/,&*1$! 2-! 8*1-0$! "1&-B'*/! -! "1&-B'*2$! 2-!

3-6='%$%!U?2',6$%G!!

:-!A/*1&-*!=1!%,%&-;*!2-!&'*&*;,-1&$!2-!*B=*%!'-%,2=*/-%!A*'*!;-0$'*'!/*!6*/,2*2!

2-/! *B=*! -1! /$%! '?$%! 2-/! 98V(! <*0$! -%&'*&-B,*%! 4! *66,$1-%! 6$;$! /*!

,;A/-;-1&*6,E1!2-/!J/*1!2-!9-%6$1&*;,1*6,E1!2-!/$%!3?$%!2-!V=,&$(!-/!2,%-T$!2-!

A$/?&,6*%! 2-! '-2=66,E1! 2-/! 6$1%=;$! 4! =%$! -D,6,-1&-! 2-/! *B=*(! 4! -/! 2-%*''$//$! 4!

6$1%$/,2*6,E1!2-!/*!3-2!8-&'$A$/,&*1*!2-!8$1,&$'-$!2-/!3-6='%$!U?2',6$G!

! !



ag!

!

!"#$%&'()!7' !

.+#6,/8&+")!#<2+4,&#(!

70*' -4")$+(#"+/,! V! #,;(+8+8! .4! +,9)-<#"+/,!

84"',.#-+#!

70*0*' +,9)-<#"+/,!2;8+"#!

K*! ,1D$';*6,E1!<F%,6*! 6$1! /*! >=-! %-! 6$1&E!A*'*!-%&-!-%&=2,$! D=-!A'$A$'6,$1*2*!

A$'!/*!:-6'-&*'?*!2-!.;<,-1&-(!4!D=-!6$;A/-;-1&*2*!6$1!,1D$';*6,E1!*2,6,$1*/!2-!

$&'*%!,1%&,&=6,$1-%!Y+-'!6=*2'$!a[G!

:-!=&,/,OE!/*!%,B=,-1&-!,1D$';*6,E1!B-$B'FD,6*!-1!D$';*&$!%7*A-!Y}G%7A[b!

"PEKAM!*0' 9P@CG@F!K@!BCbMAQEDBIC!

*-.)15&#*7-! *-"+*+$#*7-! &8)!

M*'&$B'*D?*!P-;F&,6*! \5#._! ckko!

U,2'$-/H6&',6*%!4!M$16-%,$1-%! \5#._! ckko!

M*'&*%!P$A$B'FD,6*%! "_8! ckkc!

:,%&-;*!#*6,$1*/!2-!f'-*%!

J'$&-B,2*%!
8.I! ckac!

N$%>=-%!J'$&-6&$'-%! 8.I! ckac!

N,$6/,;F&,6$! 8.I! ckaa!

8=/&,&-;A$'*/!2-!M$<-'&='*!R-B-&*/!

98V!
:-6'-&*'?*!2-!.;<,-1&-! apoi!s!ckkp!

\$';*6,$1-%!R-B-&*/-%!98V! :-6'-&*'?*!2-!.;<,-1&-! ckaa!

JX5:!
:-6'-&*'?*!2-!P-'',&$',$(!UF<,&*&!4!

R,+,-12*!
ckac!

X%$!2-/!:=-/$! 8._.J!s!:"_._35! ckkc!

X%$!4!M$<-'&='*!R-B-&*/! :I#JK.9I:! ckkc!



ai!

*-.)15&#*7-! *-"+*+$#*7-! &8)!

"12=%&',*%!6$1!2-%6*'B*%!/?>=,2*%!

'-B=/*2*%!
:-6'-&*'?*!2-!.;<,-1&-! ckkj!s!ckak!

M$/-6&$'-%! IJ8.J:! ckaa!

.6=?D-'$%(!J$O$%!4!R-'&,-1&-%! IJ8.J:! ckaa!

9-/,;,&*6,E1!J\.\:PIPPI3!s!#,+-/!g! :I#._X.! ckaa!

Fuente: Secretaría de Ambiente, (Andrade, L., et al, 2012) 

70*01' -45+8+/,!.4!48&'.+)8!

K$%!-%&=2,$%!2,%A$1,</-%!6$1!&-;*%!'-/*6,$1*2$%!*! /*!6*/,2*2!2-/!'-6='%$!7?2',6$!

%$1b!!

!

70*010*'#L@CKE!#QcB@CGENY! .BFGABGM!<@GAM?MNBGECM! K@!dPBGM! 1a**e1a*W! S<.<de8#Y!

1a**T!

9-D,1-! /*%!A$/?&,6*%!2-!*66,E1!-%&'*&HB,6*!A*'*! /*!B-%&,E1!*;<,-1&*/!-1!-/!9,%&',&$!

8-&'$A$/,&*1$!2-!V=,&$! Y98V[!A*'*!-/!A-'?$2$!ckaa!u!ckaiG!J-';,&-!*'&,6=/*'! /*!

A/*1,D,6*6,E1! *;<,-1&*/! 2-! /*%! 2,D-'-1&-%! 2-A-12-16,*%! 4! $'B*1,%;$%! >=-!

6$;A$1-1! -/! 8=1,6,A,$! 2-/! 98V! 4! /*! 6$;=1,2*2! *! &'*+H%! 2-! %=%! *6&$'-%G!

I%&*</-6,-12$! /$%! /,1-*;,-1&$%! -%&'*&HB,6$%! 2-! /*'B$! A/*O$! 6$1! /$%! $<0-&,+$%! 4!

;-&*%!2-!6$'&$!4!;-2,*1$!A/*O$%G!

!

70*0101'4FGAEG@LBE!dPBG@fE!EN!"EQcBM!"NBQOGBDM!S<.<de8#Y!1aa_T!

I1!-/!2$6=;-1&$!%-!-%&*</-6-1!/$%!A',16,A,$%(!6',&-',$%!&H61,6$%(!4!2,'-6&',6-%!A*'*!

A'$;$+-'!=1*!,1&-B'*6,E1!2-!/*!A$/?&,6*!2-!*2*A&*6,E1!4!;,&,B*6,E1!6$1!/*!A$/?&,6*!

2-! A/*1,D,6*6,E1! 4! *%?! B-1-'*'! =1*! +,%,E1! 6$;A*'&,2*! A*'*! -1D'-1&*'! */! M*;<,$!

M/,;F&,6$G! I%! =1! 2$6=;-1&$! *A'$<*2$! -1! $6&=<'-! 2-! ckkp! A$'! -/! M$1%-0$!

8-&'$A$/,&*1$!2-!V=,&$G!

K$%! -%&=2,$%! 2-%*''$//*2$%! -1! -/! A*?%! -+,2-16,*1! /$%! -D-6&$%! 2-/! M*;<,$!

M/,;F&,6$@!%-!7*!+-',D,6*2$!-/!,16'-;-1&$!%$%&-1,2$!2-!/*!&-;A-'*&='*@!-/!*=;-1&$!

-1! /*! D'-6=-16,*! 2-! $6=''-16,*! 2-! -+-1&$%! -W&'-;$%! Y%->=?*%(! ,1=12*6,$1-%[(!

*/&-'*6,E1!2-/!'HB,;-1!7,2'$/EB,6$!4!'-&'$6-%$!2-!B/*6,*'-%(!D-1E;-1$%!>=-!%-!7*1!

*6-1&=*2$!/$%!C/&,;$%!*T$%G!:-!2-%&*6*!>=-!/*!'-2!2-!-%&*6,$1-%!;-&-$'$/EB,6*%!



aj!

1$!6=<'-!*2-6=*2*;-1&-!-/!&-'',&$',$!2-/!98V(!%,1!-;<*'B$!%-!6=-1&*!6$1!2*&$%!

,;A$'&*1&-%!A*'*!/*!,1+-%&,B*6,E1G!

K*%! F'-*%! 2-! ,1&-'+-16,E1! A'$A=-%&*%! >=-! &,-1-1! -/! ;*4$'! ,1&-'H%! '-%A-6&$! */!

&-;*!2-/!;$1,&$'-$!2-/!'-6='%$!7?2',6$!%$1!/*%!%,B=,-1&-%b!

-! :-'+,6,$%!<F%,6$%b!*B=*!A$&*</-(!',-B$(!*/6*1&*',//*2$(!-1-'B?*@!

-! J'-+-16,E1!2-!-+-1&$%!6/,;F&,6$%@!

-! M$1%-'+*6,E1! 4! '-%&*='*6,E1! 2-/! A*&',;$1,$! 1*&='*/! +=/1-'*</-! *! /*! +*',*6,E1!

6/,;F&,6*@!-(!

-! "1+-%&,B*6,E1! A*'*! 6$1$6-'! ;-0$'! /*! +=/1-'*<,/,2*2! 2-/! 98V! 4! A'$A$1-'!

;-2,2*%!2-!*2*A&*6,E1G!

M$;$! $<0-&,+$! B-1-'*/! 2-! /*! I%&'*&-B,*! %-! -%&*</-6-! m9-%*''$//*'! A$/?&,6*%!

,1&-B'*/-%! >=-! B*'*1&,6-1! /*! ,;A/-;-1&*6,E1! 2-! ;-2,2*%! *2-6=*2*%(!

&'*1%+-'%*/-%! 4! ->=,&*&,+*%! 2-! *2*A&*6,E1! 4! ;,&,B*6,E1! */! M*;<,$! M/,;F&,6$@!

B-1-'*12$! ;-&$2$/$B?*%! -! ,1%&'=;-1&$%! 2-! B-%&,E1! *A'$A,*2$%! A*'*! /*!

,1+-%&,B*6,E1! -! ,1D$';*6,E1! $A$'&=1*(! -1! -/!;*'6$!2-!=1*!*;A/,*! 4! A-';*1-1&-!

A*'&,6,A*6,E1!2-!/$%!*6&$'-%!4!2-6,2$'-%!2-/!9,%&',&$!8-&'$A$/,&*1$!2-!V=,&$nG!

K$%!$<0-&,+$%!-%&'*&HB,6$%!>=-!-%&F1!*%$6,*2$%!*!-0-%!-%&'*&HB,6$%!-%A-6?D,6$%!4!

>=-!%-!'-/*6,$1*1!2,'-6&*;-1&-!6$1!/$%!'-6='%$%!7?2',6$%!%$1b!

-! "1+-%&,B*6,E1!4!/-+*1&*;,-1&$!2-!,1D$';*6,E1!YA'$B'*;*%!2-!,1+-%&,B*6,E1[@!

-! :,%&-;*! 2-! "1D$';*6,E1! .;<,-1&*/! YD$'&*/-6,;,-1&$! 2-/! :,%&-;*! 2-!

5<%-'+*6,E1(!8$1,&$'-$!4!:-B=,;,-1&$!2-!+*',*6,$1-%!6/,;F&,6*%@!4!B-1-'*6,E1!

2-!,1D$';*6,E1!>=-!*/,;-1&-!=1*!<*%-!2-!2*&$%!A*'*!/*!&$;*!2-!2-6,%,$1-%[@!

-! _-%&,E1! 2-! ',-%B$%! 4! -+-1&$%! 6/,;F&,6$%! -W&'-;$%! Y2,%-T$! 2-/! %,%&-;*! 2-!

B-%&,E1! 2-! ',-%B$%! 4! 2-/! %,%&-;*! 2-! */-'&*%! &-;A'*1*%! A*'*! -+-1&$%!!

-W&'-;$%[@!4(!

-! \$'&*/-6,;,-1&$! 2-! 6*A*6,2*2-%! ,1%&,&=6,$1*/-%! Y;*'6$! 1$';*&,+$! 4!

'-B/*;-1&*',$@!-!,16$'A$'*6,E1!2-/!IVMM!*!/*!A/*1,D,6*6,E1[G!

!

70*0107'4FGPKBMF! K@! 9EDGBcBNBKEK! ?EAE! @N! ?AMLAEQE! ?EAE! NE! K@FDMCGEQBCEDBIC! K@! NMF!

AgMF!K@!dPBGM!h!-@FPQ@C!4i@DPGBjM!S9BGDkGC@AelBKAM@FGPKBMFY!1aa_T!

I%&-!2$6=;-1&$!'-%=;-!/$%!'-%=/&*2$%!2-!/$%!-%&=2,$%!A*'*!/*!2-%6$1&*;,1*6,E1!

2-!/$%!'?$%!2-!V=,&$G!:-!,12,6*1!%=%!D*%-%!>=-!,16/=4-1!/*!'-+,%,E1!2-!,1D$';*6,E1(!

D$';=/*6,E1!2-!*/&-'1*&,+*%!4!-/!-%&=2,$!2-!/*%!*/&-'1*&,+*%G!"16/=4-!-/!*1F/,%,%!2-!/*!



ao!

6*/,2*2!*6&=*/!2-! /$%! '?$%!2-!V=,&$(!$<&-1,2*!*!A*'&,'!2-!;$2-/*6,$1-%!=&,/,O*12$!

VX.Kcz!4!UIMs3.:(!A/*1&-*!/$%!=%$%!*!A'-%-'+*'%-!-1!/$%!&'*;$%!2-!/$%!'?$%!-!

,12,6*! /$%! '-%=/&*2$%! 2-! /*%! */&-'1*&,+*%! A*'*! /*! 2-%6$1&*;,1*6,E1! 2-! /$%! '?$%!

;-2,*1&-!6$/-6&$'-%!4!A/*1&*%!2-!&'*&*;,-1&$G!I/!A'$4-6&$!%-!A'-&-12-!'-*/,O*'!-1!

&'-%! -&*A*%! -;A-O*12$! -1! -/! ckaa! 4! 6$16/=4-12$! -1! -/! *T$! ckao(! 6$1! /*!

'-6=A-'*6,E1!2-!/$%!'?$%!7*%&*!-/!*T$!ckekG!

!

70*010:'4jENPEDBIC!K@!NE!"MCGEQBCEDBIC!K@!8@KBQ@CGMF!K@!NMF!-gMF!"MCGEQBCEKMF!K@N!

.<d!S<(<Y!1aa:!#T!

:-!A'-%-1&*1!/*%!;-2,6,$1-%!2-!/*!6*/,2*2!2-!/$%!%-2,;-1&$%!2-!/$%!*D/=-1&-%!2-/!

'?$! 8*67F1B*'*(! '?$! 8$10*%(! '?$! :*1! J-2'$(! '?$! J,&*(! *D/=-1&-%! 2-/! '?$!

_=*4//*<*;<*!4! '?$!_=*4//*<*;<*(!2-! /$%!*T$%!ckkc! 4!ckkdG!:-!*1*/,O*'$1! /$%!

6$1&*;,1*1&-%! ,1$'BF1,6$%(! 1=&',-1&-%(! 6$1&*;,1*1&-%! $'BF1,6$%(! *1F/,%,%!

;,6'$<,$/EB,6$! 4! *1F/,%,%! B-1-'*/-%(! ,12,6*12$! %=%! +*/$'-%! 4! A$%,</-%! 6*=%*%!2-!

/$%! 1,+-/-%! %=A-',$'-%! *! /$%! /?;,&-%! A-';,%,</-%G! "16/=4-! &*;<,H1! /$%! -D-6&$%!

1-B*&,+$%!2-!/$%!;-&*/-%!A-%*2$%!4!%=%!+*/$'-%!2-!D$12$!-%&*</-6,2$%G!

!

70*010R'+CbMAQ@!K@N!<MCBGMA@M!K@!-@FBKPMF!K@!$@FGBDBKEF!@C!NMF!-gMF!"MCGEQBCEKMF!K@N!

.<d!S<(<Y!1aa:!2T!

:-!A'-%-1&*1!/*%!;-2,6,$1-%!2-!A-%&,6,2*%!$'B*1$6/$'*2$%!4!$'B*1$D$%D$'*2$%!-1!

*B=*%! 4! %-2,;-1&$%! -1! /$%! *D/=-1&-%! 2-/! '?$! 8*67F1B*'*(! '?$! 8$10*%(! '?$! :*1!

J-2'$(! '?$!J,&*(!*D/=-1&-%!2-/! '?$!_=*4//*<*;<*!4! '?$!_=*4//*<*;<*(!2-/!A-'?$2$!

ckka! s! ckkeG! :-! ,12,6*1! /*%! ;-&$2$/$B?*%! 2-! ;=-%&'-$(! /$%! 2*&$%! %$<'-! 6*2*!

A-%&,6,2*(!+*/$'-%!/?;,&-%!Y*B=*!A$&*</-(!*B=*(!%=-/$%!4!'-%,2=$%!%-BC1!PXK:8.(!

\.5!4!IJ.[!4!-/!*1F/,%,%!2-!/*!6$1&*;,1*6,E1G!!

!

70*010W'+CbMAQ@!K@N!<MCBGMA@M!#QcB@CGEN!K@!NMF!-gMF!"MCGEQBCEKMF!.@N!.<d!1aaW!h!

1aaX!S<(<Y!1aaXT!

I1!-%&-!-%&=2,$!%-!*1*/,O*1! /$%!A*'F;-&'$%!2-!6*/,2*2!2-/!*B=*!2-! /$%!*D/=-1&-%!

2-/! '?$! 8*67F1B*'*(! '?$! 8$10*%(! '?$! :*1! J-2'$(! '?$! J,&*(! *D/=-1&-%! 2-/! '?$!

_=*4//*<*;<*!4!'?$!_=*4//*<*;<*(!A*'*!/$%!*T$%!ckki!4!ckkjG!:-!'-D-'-16,*1!-1!

/*%! 1$';*%! 2-! 6*/,2*2! 2-/! PXK:8.! 2-! *6=-'2$! *! /$%! =%$%! 4! %-! -%&*</-6-! -/!

-%&*2$!2-!6$1&*;,1*6,E1!2-!6*2*!'?$G!



ap!

!

70*010X'2ECDM!K@!.EGMF!K@!"ENBKEK!K@!NMF!-gMF!K@!dPBGM!1aa1!e!1aaX!S4<##$edY!1aa^T!

M$1&,-1-!=1!<*16$!2-!2*&$%!2-!A*'F;-&'$%!;-1%=*/-%!2-!/*!6*/,2*2!2-/!*B=*!2-!

/$%!*D/=-1&-%!2-/! '?$!8*67F1B*'*(! ! '?$!8$10*%(! '?$!:*1!J-2'$(! '?$!J,&*(!*D/=-1&-%!

2-/! '?$! _=*4//*<*;<*! 4! '?$! _=*4//*<*;<*! A*'*! -/! A-',$2$! ckkc! s! ckkjG! I%&$%!

A*'F;-&'$%! %$1b! P-;A-'*&='*(! 5W?B-1$! 9,%=-/&$! Y59[(! 9-;*12*! N,$/EB,6*! 2-!

5W?B-1$! Y9N5[(! 9-;*12*! V=?;,6*! 2-! 5W?B-1$! Y9V5[(! 9V5Z9N5(! :E/,2$%!

:=%A-12,2$%! P$&*/-%! Y::P[(! :E/,2$%! 9,%=-/&$%! P$&*/-%! Y:9P[(! #,&'EB-1$!

.;$1,*6*/! Y#Uds#[(! #,&'EB-1$! P$&*/! z0-/2*7/! Y#zP[(! #,&'EB-1$! -1! #,&'*&$%! Y#s

#5d[(! \$%D*&$%! P$&*/-%! YJsJ5e[(! 9-&-'B-1&-%! Y9IP[(! .6-,&-%! 4! _'*%*%(!

M$/,D$';-%!P$&*/-%(!M$/,D$';-%!\-6*/-%(!6*=2*/(!*/&,&=2!4!D-67*!2-!;-2,6,E1G!!

!

70*010^'$AMLAEQE!K@!<MCBGMA@M!K@!-gMF!"MCGEQBCEKMF!@C!@N!.BFGABGM!<@GAM?MNBGECM!K@!

dPBGM!S6EADgE!$0!Y!1aa_T!

I%&$%!2$6=;-1&$%!A'-%-1&*1!-/!A'$6-2,;,-1&$!A*'*!;$1,&$'-*'! /$%!'?$%!2-!V=,&$(!

,12,6*12$! /$%! A=1&$%! 2-! ;=-%&'-$(! A*'F;-&'$%! *! %-'! ;-2,2$%(! ;-&$2$/$B?*! 2-!

*D$'$(! &,A$%! 2-! ;=-%&'*(! D'-6=-16,*(! 6$1%-'+*6,E1(! &'*1%A$'&-! 2-! /*%! ;=-%&'*%(!

*66-%$',$%(! 6'$1$B'*;*! 2-! *6&,+,2*2-%! 4! 2-&*//-%! 7,%&E',6$%! 4! /-B*/-%! 2-/!

A'$B'*;*G!

!

70*010_'+Cj@CGEABM! K@! 4QBFBMC@F! K@! 6EF@F! K@N! 4b@DGM! K@! +Cj@ACEK@AM! @C! @N! .BFGABGM!

<@GAM?MNBGECM!K@!dPBGM!S"OD@A@F!m!"OD@A@FY!1aaXT!

I/!2$6=;-1&$!A'-%-1&*!-/! ,1+-1&*',$!2-!B*%-%!2-!-D-6&$! ,1+-'1*2-'$!A*'*!-/!*T$!

ckkj!-1!-/!98V!%,B=,-12$!/*!;-&$2$/$B?*!2-/!J*1-/!"1&-'B=<-'1*;-1&*/!2-!M*<,$!

M/,;F&,6$G!"16/=4-!*1F/,%,%!6$;A*'*&,+$%!6$1!-/! ,1+-1&*',$!2-/!*T$!ckkd!4!6$1!/*%!

-%&,;*6,$1-%! 1*6,$1*/-%! 4! 2-/! 98V! =&,/,O*12$! /*! ;-&$2$/$B?*! M53J."3IG! :-!

6$1%,2-'*1!6,16$!6*&-B$'?*%!2-!D=-1&-%!$!%=;,2-'$%!1$;<'*2$%!6$;$!%-6&$'-%!2-!

I1-'B?*(!J'$6-%$%!"12=%&',*/-%(!.B',6=/&='*(!X%$!2-/!:=-/$(!M*;<,$!-1!-/!X%$!2-/!

:=-/$! 4! :,/+,6=/&='*! 4! 9-%-67$%G! .1*/,O*! A',16,A*/;-1&-! -;,%,$1-%! 2-! ;-&*1$(!

;$1EW,2$! 2-! 6*'<$1$(! 2,EW,2$! 2-! 6*'<$1$(! 6$;A=-%&$%! $'BF1,6$%! +$/F&,/-%! 1$!

;-6F1,6$%(!EW,2$%!2-!1,&'EB-1$!4!EW,2$!1,&'$%$G!

!



ck!

70*010*a' +CbMAQ@!#CPEN!1a*a!n!(E!"ENBKEK!K@N!#BA@!@C!dPBGM0!S<.<de8#Y!1a**T!

I/!2$6=;-1&$!A/*1&-*! /$%!A*'F;-&'$%!2-!6*/,2*2!;-2,2$%!-1! /*!6,=2*2!2-!V=,&$!

6$1!<*%-!*!/*!#$';*!2-!M*/,2*2!2-/!.,'-!*;<,-1&-!-6=*&$',*1*G!I/!`12,6-!V=,&-T$!

2-! /*! M*/,2*2! 2-/! .,'-! Y"VM.[! A/*1&-*! -%6-1*',$%! 2-! 6$1&*;,1*6,E1! $&$'B*12$!

+*/$'-%!2-!k!*!gkk!>=-!;=-%&'*1!-%6*/*%!2-!6*/,2*2!2-/!*,'-!*;<,-1&-G!!

K*! 3-2! 8-&'$A$/,&*1*! 2-! 8$1,&$'-$! .&;$%DH',6$! 2-! V=,&$! Y3I88.V[! D=16,$1*!

2-%2-!-/!*T$!ckke!7*%&*!D,1*/-%!2-/!ckak!*!6*'B$!2-!M53J."3I(!*!A*'&,'!2-!-%*!

D-67*! %-! 7*6-! 6*'B$! /*! :-6'-&*',*! 2-! .;<,-1&-! 4! A-';,&-! '-6$1$6-'! -/!

6=;A/,;,-1&$!2-! /*! 1$';*&,+*!2-!6*/,2*2!2-/! *,'-(! ,2-1&,D,6*'! A'$</-;*%!2-!%*/=2!

AC</,6*!*%$6,*2$%! *! /*! 6*/,2*2!2-/! *,'-! 4! B-1-'*'!;$2-/$%!>=-! A=-2*1!A'-2-6,'!

-+-1&$%!2-!6$1&*;,1*6,E1G!!

K*! 6*/,2*2! 2-/! *,'-! -1! /*! 6,=2*2! -%&F! -1! D=16,E1! 2-! /*%! 6$12,6,$1-%!

;-&-$'$/EB,6*%(!$',-1&*6,E1!2-!+,-1&$%(!A/=+,$%,2*2(!,''*2,*6,E1!%$/*'(!1=<$%,2*2!4!

/*%!-;,%,$1-%!A=1&=*/-%!$!;E+,/-%G!K*%!*66,$1-%!A*'*!'-2=6,'!/*!6$1&*;,1*6,E1!2-/!

*,'-!%-!-+,2-16,*1!-1!/*!;-0$'*!2-!6$;<=%&,</-%!A*'*!'-2=6,'! /$%!A'-6='%$'-%!2-!

6$1&*;,1*6,E1(! -/! 6$1&'$/! 2-! -;,%,$1-%! +-7,6=/*'-%! -! ,12=%&',*/-%(! $! /*! ,1,6,*&,+*!

A,6$!4!A/*6*!>=-!*=;-1&*!/*!+-/$6,2*2!2-!6,'6=/*6,E1!4!'-2=66,E1!2-!-;,%,$1-%G!

'

70*010**' <@QMABE!&oDCBDE!K@N!<E?E!K@!"Mc@AGPAE!5@L@GEN!K@N!.<d! S<.<de

8#Y!1a**T0!

:-!2-&*//*!-/!A'$6-2,;,-1&$!A*'*! /*!$<&-16,E1!2-/!;*A*!2-!6$<-'&='*!+-B-&*/!2-/!

9V8! *! A*'&,'! 2-! ,;FB-1-%! %*&-/,&*/-%! 4! 6$1! -/! =%$! 2-! %,%&-;*%! 2-! ,1D$';*6,E1!

B-$B'FD,6*G! "16/=4-!=1!;*'6$!7,%&E',6$!2-! /*!6*'&$B'*D?*!2-!V=,&$(! /*!;-&$2$/$B?*!

=&,/,O*2*(! /$%! '-%=/&*2$%! 4! =1! *1F/,%,%! 2-! /*! 6$<-'&='*! -%A-6,D,6*12$! F'-*%(!

-6$%,%&-;*%(!+-B-&*6,E1(!=%$%!2-/!%=-/$!4!6$16/=%,$1-%!B-1-'*/-%G!

!

70*07' "-),)()6%#! .4! ()8! $-+,"+$#(48! 48&'.+)8! .4(! -4"'-8)!

l%.-+")!.4(!.<d!

9-!*6=-'2$!*!2,+-'%$%!-%&=2,$%! '-*/,O*2$%!A$'!-1&,2*2-%!6$;$! /*!:-6'-&*'?*!2-!

.;<,-1&-!4!/*!IJ8.J:!%-!7*!/$B'*2$!2-&-';,1*'!/*!-W,%&-16,*!2-!=1*!A'-+*/-16,*!

2-!/*!6$1&*;,1*6,E1!2-/!'-6='%$!7?2',6$!-1!-/!98V(!%,1!-;<*'B$!1$!%-!2,%A$1-!2-!

,1D$';*6,E1!6$1&,1=*!>=-!A-';,&*!=1!*1F/,%,%!;F%!A'$D=12$G!!



ca!

.!6$1&,1=*6,E1!%-!A'-%-1&*!=1*!6'$1$/$B?*!2-!/$%!A',16,A*/-%!-%&=2,$%!2-/!'-6='%$!

7?2',6$!-1!-/!98V!Y+-'!6=*2'$!c[b!

"PEKAM!10' "AMCMNMLgE!K@!NMF!@FGPKBMF!K@N!A@DPAFM!kgKABDM!K@N!.<d!

YZZ['

I/! J/*1! 8*-%&'$! "1&-B'*2$! 2-! .B=*! J$&*</-! 4! ./6*1&*',//*2$! 2-! V=,&$!

A/*1&-*! /*! 6$1%&'=66,E1! 2-! ,1&-'6-A&$'-%! 2-! *B=*%! '-%,2=*/-%! 4!

6$1%&'=66,E1!2-!A/*1&*%!2-! &'*&*;,-1&$!-1! /*%!*D=-'*%!2-! /*!6,=2*2G!U*6-!

'-D-'-16,*! *! /*! ,;A/-;-1&*6,E1! 2-! =1*! 3-2! 2-! 8$1,&$'-$! 2-! /$%! '?$%!

'-6-A&$'-%! 2-! 2-%6*'B*%! A*'*! 0=%&,D,6*'(! 2,%-T*'! 4! $A-'*'! %,%&-;*%! 2-!

2-%6$1&*;,1*6,E1G!

WXXY'
:-!,1,6,*!A'$B'*;*!A'-/,;,1*'!-!,;A/-;-1&*6,E1!2-!/*!3-2!2-!8$1,&$'-$!2-!

/$%!3?$%!M$1&*;,1*2$%!2-/!98VG!

WXXY'
:-! '-*/,O*1! 2$%! ;=-%&'-$%! <*'',2$%! 2-! /$%! '?$%! 6$1&*;,1*2$%! 2-/! 98V!

Y$6&=<'-!4!1$+,-;<'-[G!

WXXW'
:-! ,1,6,*! -/! A'$B'*;*! 2-! ;$1,&$'-$! 2-! /$%! '?$%! 6$1&*;,1*2$%! 6$1!

*6&=*/,O*6,$1-%!2-!/$%!%,&,$%!2-!;=-%&'-$G!!

WXXW'
:-!6$;A/-;-1&*!,1D$';*6,E1!6$1!-/!-%&=2,$!2-!/$%!%-2,;-1&$%(!A-%&,6,2*%!

4!;*6'$!,1+-'&-<'*2$%G!

WXX\'

:-! ,1,6,*1! /$%! -%&=2,$%! 2-/! J/*1! 2-! 9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-! /*!

6,=2*2! 2-! V=,&$! 2-/! J'$B'*;*! 2-! :*1-*;,-1&$! .;<,-1&*/! YJ:.[! 6$1! -/!

A'H%&*;$!2-/!N*16$!"1&-'*;-',6*1$!2-!9-%*''$//$!YN"9[G!Y;*4$[!

WXX]'
I/! K*<$'*&$',$!M-1&'*/! 2-!M$1&'$/! 2-!M*/,2*2! YKMMM[!2-! /*!I8..JsV!%-!

-16*'B*!2-!/$%!*1F/,%,%!2-!*B=*!6$1&*;,1*2*G!

WXX['
:-! -/,;,1*1! 2-! /*! '-2! 2-! ;$1,&$'-$! /*%! V=-<'*2*%! *D/=-1&-%! 2-/!

8*67F1B*'*G!J=1&$!3-6'-$!4!M$/-B,$!-1!8$10*%G!YD-<'-'$[!!

WXX['
:-!6=-1&*!6$1!=1!<*16$!2-A='*2$!2-!ie!6*;A*T*%!2-!;=-%&'-$!A*'*!-/!

;$2-/$!2-!%,;=/*6,E1!2-!/$%!6=-'A$%!'-6-A&$'-%G!Y*B$%&$[!



cc!

WXX^'

:-! A=</,6*! /*!M*'*6&-',O*6,E1! 2-! /*%! 2-%6*'B*%! 2-!.B=*%! 3-%,2=*/-%! 2-!

V=,&$!Yca!2-%6*'B*%!A',16,A*/-%[G!:-!$<&,-1-!>=-!/*!A$</*6,E1!2-!V=,&$!-%!

2-! *A'$W,;*2*;-1&-! a! eig! kkk! 7*<,&*1&-%! 4! *A$'&*! gk! BG! 2-! 9N5! A-'!

6FA,&*G!

WXX^'

:-! -%&*</-6-1! %,-&-! -%&*6,$1-%! *=&$;F&,6*%! /*! 6$1! 6$/*<$'*6,E1! 2-! /*!

XIJ35! Y8*67F1B*'*! s! 3-6'-$! 4! #*4E1G! _=*4//*<*;<*! s! .S! J,%>=-G!

M7$1&*/!4!_$/$12',1*%G!:*1!J-2'$!s!U,2'$-/H6&',6*!4!_=*1B$A$/$@!4!8$10*%!

s!J$;*%>=,[!2-!/*%!6=*/-%!d!%$1!$A-'*&,+*%!4!e!&,-1-!%-1%$'-%!=/&'*%E1,6$%G!

Y*B$%&$[!

WXX^'
:-!*%,B1*!-/!J'$B'*;*!2-!9-%6$1&*;,1*6,E1!2-!3?$%!*/!9-A*'&*;-1&$!2-!

_-%&,E1!.;<,-1&*/!I8..JsV!Y9_.[G!

WXX^'
:-!2*!=1!'$<$!2-!/*%!6$;A=&*2$'*%!2-/!KMMM!A$'!/$!>=-!1$!A=-2-1!7*6-'!

/$%!*1F/,%,%G!Yi!2-!1$+,-;<'-[!

WXXZ'
:-! '-,1,6,*! -/! A'$B'*;*! A$'! -/! 9_.! &$;*12$! ;=-%&'*%! A=1&=*/-%! -1! j!

-%&*6,$1-%!Yai!2-!;*'O$[!

WXXZ'
:-!'-*/,O*1! /$%!I%&=2,$%!2-!\*6&,<,/,2*2!4!9,%-T$%!9-D,1,&,+$%!2-/!J/*1!2-!

9-%6$1&*;,1*6,E1!2-!/$%!3?$%!2-!V=,&$!Y;*'O$[!

WXYX'

:-! '-*/,O*1! /$%! I%&=2,$%! 2-! .6&=*/,O*6,E1! 2-/! J/*1! 8*-%&'$! 2-!

./6*1&*',//*2$! 4! .B=*!

J$&*</-!2-!V=,&$!

WXYY'

:-! A'-%-1&*1! /$%! A'$2=6&$%! 2-! /$%! I%&=2,$%! 2-! \*6&,<,/,2*2! 4! 9,%-T$%!

9-D,1,&,+$%!2-/!J/*1!2-!9-%6$1&*;,1*6,E1!2-!/$%!3?$%!2-!V=,&$!-1!-/!>=-!%-!

A/*1&-*1! /*%!$A6,$1-%!EA&,;*%!A*'*! /*! ,1&-'6-A6,E1!2-!*B=*%!'-%,2=*/-%!4!

&'*&*;,-1&$!-1!/*%!*D=-'*%!2-!/*!6,=2*2G!

WXYY'

K*!:-6'-&*'?*!2-!.;<,-1&-!2-/!8=1,6,A,$!2-/!9,%&',&$!8-&'$A$/,&*1$!2-!V=,&$!

,16$'A$'*! 2-1&'$! 2-! %=! J/*1! 5A-'*&,+$! .1=*/! -/! 2,%-T$! 2-! /*! 3-2!

8-&'$A$/,&*1*!2-!8$1,&$'-$!.;<,-1&*/!2-/!3-6='%$!U?2',6$!-1!6=*1&$!*!%=!

6*/,2*2!4!6*1&,2*2G!Y%-A&,-;<'-[!

Fuentes: (García P. , 2009), Secretaría de Ambiente, (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

!
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701' "#-#"&4-+`#"+/,! 9%8+"#! 2+/&+"#Y! 8)"+)p

4"),/<+"#Y! "'(&'-#(! V! $#+8#3%8&+"#! .4! (#8!

8'2"'4,"#8!

K*! 6*'*6&-',O*6,E1! D?%,6*(! <,E&,6*(! %$6,$s-6$1E;,6*(! 6=/&='*/! 4! A*,%*0?%&,6*! 2-! /*%!

%=<6=-16*%!%-!A'-%-1&*!*!6$1&,1=*6,E1!6$1!-/!$<0-&,+$!2-!A/*1&-*'!=1*!/?1-*!<*%-!

A*'*!-/!F'-*!2-!-%&=2,$G!I/!*1F/,%,%!2-! /*!%,&=*6,E1!*;<,-1&*/!2-/! '-6='%$!7?2',6$!

%-'F!A'$D=12,O*2$!;-2,*1&-!-/!9,*B1E%&,6$!.;<,-1&*/!-1!-/!1=;-'*/!dGdG!

!

7010*' .+5+8+/,!l+.-)6-;9+"#!V!"'4,"#8!.4!.-4,#34!

I/! F'-*! 2-! -%&=2,$! -%&F! 6$1%&,&=,2*! A$'! /*! 6=-16*! 2-/! '?$! _=*4//*<*;<*! 7*%&*!

2-%A=H%! 2-! /*! 0=1&*! 6$1! -/! '?$! N/*16$(! 4! A$'! &*1&$! $6=A*! &-'',&$',$%! 2-! /*%!

A'$+,16,*%!2-!J,67,167*(! ";<*<='*(!M$&$A*W,(!:*1&$!9$;,1B$!2-! /$%!P%F67,/*%! 4!

I%;-'*/2*%@!-/!'?$!_=*4//*<*;<*!%-!-W&,-12-!-1!2,'-66,E1!%='-%&-!u!1$'$-%&-!4!%-!

D$';*!-1!/*%!-%&',<*6,$1-%!2-/!+$/6F1!M$&$A*W,!Yg!opj!;%1;[(!+$/6F1!:,167$/*B=*!

Ye! ojd!;%1;[(! 4! +$/6F1!3=;,T*7=,! Ye! jac! ;%1;[G! K*! %=A-'D,6,-! 2-! 2'-1*0-! 2-!

-%&*%! 6=-16*%!-%!2-!aa! jpc! x;c! 4! '-A'-%-1&*!-/! g!~!2-/! &-'',&$',$! 1*6,$1*/G! K*!

,1D$';*6,E1!%-!-16=-1&'*!-1!-/!8*A*!a!2-/!.1-W$G!

!

70101' .+8&-+&)!<4&-)$)(+&#,)!.4!d'+&)!

I/!98V!%-!/$6*/,O*!-1!/*!A'$+,16,*!2-!J,67,167*(!6$1!=1!F'-*!2-!e!cac!x;c!>=-!

,16/=4-!*!dd!A*''$>=,*%!'='*/-%!4!/*!6*A,&*/!V=,&$G!M$1%,2-'*12$!/*!6=-16*!2-!/$%!

'?$%!_=*4//*<*;<*!4!N/*16$(!-/!;*4$'!A$'6-1&*0-!2-! F'-*!2-/!98V!%-!2*!-1! /*!

6=-16*!2-/!'?$!_=*4//*<*;<*!6$1!=1!oi(c~G!IW,%&-!=1!ad(o!~!2-/!F'-*!2-/!98V!

-1!/*!6=-16*!2-/!'?$!N/*16$G!

9-1&'$!2-! /*! 6=-16*! 2-/! '?$!_=*4//*<*;<*! -W,%&-! =1!jg(ig!~!2-! $6=A*6,E1!2-/!

F'-*! 2-/! 98V! -1! /*! A'$+,16,*! 2-! J,67,167*(! %-B=,2$! A$'! =1! ap(ja! ~! -1! /*!

A'$+,16,*! 2-! ";<*<='*! 4! +*/$'-%!;-1$'-%! */! d~! -1! /*%! A'$+,16,*%! 2-!M$&$A*W,(!

I%;-'*/2*%!4!#*A$G!

I/!98V!-1!/*!6=-16*!2-/!'?$!N/*16$!$6=A*!=1!ie(c~!2-!%=!F'-*!-1!/*!A'$+,16,*!2-!

J,67,167*(! =1! ck(e~! -1! /*! A'$+,16,*! 2-! :*1&$! 9$;,1B$! 2-! /$%! P%F67,/*%! 4! =1!

ag(e~!-1!/*!A'$+,16,*!2-!I%;-'*/2*%G!

!



ce!

70107' "#-#"&4-%8&+"#8!9%8+")!e!64)6-;9+"#8!!

K*!6*'*6&-',O*6,E1!%-!'-*/,OE!=&,/,O*12$!6='+*%!2-!1,+-/!6*2*!ek!;-&'$%(!*!-%6*/*!

abgk!kkkG!:-!=&,/,OE!/*!;-&$2$/$B?*!JD*D%&-&&-'!YX"M#(!:I#._X.(!M.#(!ckkp[!>=-!

A-';,&-!/*!2-/,;,&*6,E1!4!6$2,D,6*6,E1!2-!/*%!6=-16*%!7,2'$B'FD,6*%(!4!-/!%,%&-;*!2-!

'-D-'-16,*! ;=12,*/!t_:! oe! A*'*! D*6,/,&*'! /*! &'*1%D-'-16,*! 4! ;*1,A=/*6,E1! 2-! /*!

,1D$';*6,E1! 2-! =1,2*2-%! 7,2'$B'FD,6*%G! .! A*'&,'! 2-! -%&$(! %-! A=-2-! $<&-1-'! A*'*!

6*2*!6=-16*!-/!F'-*!2-!2'-1*0-(!-/!6$-D,6,-1&-!2-!6$;A*6,2*2(!-/!D*6&$'!2-!D$';*(!

/*!A-12,-1&-!;-2,*!2-!/*!6=-16*(!/*!A-12,-1&-!;-2,*!2-/!6*=6-(!4!/*!6$&*G!!

K*%!%=<6=-16*%!>=-!%-!-16=-1&'*1!*!;*4$'!*/&='*!%$<'-!-/!1,+-/!2-/!;*'!%$1!/*!2-!

/$%!'?$%!:*1!J-2'$!4!J,&*!%$<'-!/$%!c!eek!;%1;G!K*!6=-16*!2-/!',$!_=*4//*<*;<*!

A'-%-1&*!/*!;*4$'!F'-*!6$1!o!cdp!x;c!4!/*!6=-16*!2-/!'?$!N/*16$!A'-%-1&*!=1!F'-*!

2-!d!ggd!x;cG!K*!;*4$'!A-12,-1&-!2-! /*%!%=<6=-16*%!%-!A'-%-1&*!-1!-/!N/*16$!

*/&$!6$1!eo(g~(!4!/*!;-1$'!A-12,-1&-!-1!-/!N/*16$!8-2,$!6$1!cg(e~G!

!

701070*'5EABEDBIC!ENGBGPKBCEN!

I/! F'-*! 2-! -%&=2,$! $6=A*! A*'&-! 2-! /*! '-B,E1! %,-''*! 6$1! 6$&*%!;*4$'-%! *! a! kkk!

;%1;!4!A*'&-!2-!/*!'-B,E1!M$%&*!6$1!6$&*%!;-1$'-%!*!a!kkk!;%1;G!K*!6=-16*!2-/!

'?$! _=*4//*<*;<*! &,-1-! */'-2-2$'! 2-/! di~! 2-! %=! F'-*! %$<'-! /$%! d! kkk! ;%1;(!

;,-1&'*%!>=-!/*!6=-16*!2-/!'?$!N/*16$!&,-1-!*/'-2-2$'!2-/!ij~!2-!%=!F'-*!<*0$!/$%!

a!kkk!;%1;G!

!

7010701'$@CKB@CG@!

K*!,1D$';*6,E1!%$<'-!A-12,-1&-%!%-!A'-%-1&*!-/!8*A*!c!2-/!.1-W$(!-1!2$12-!%-!

2-;=-%&'*1!/*%!+*',*6,$1-%!2-!A-12,-1&-%!-1&'-!k!u!g!~(!g!u!ac!~(!ac!u!cg~(!cg!

u!ek~(!ek!u!jk!~(!4!�!*!jk~!A*'*!&$2*!-/!F'-*!2-!-%&=2,$G!

!

7010:' "#-#"&4-+`#"+/,!"(+<;&+"#!

I/! F'-*! 2-! -%&=2,$! %-! /$6*/,O*! -1! =1! O$1*! ,1&-';$1&*T$%*(! 2$12-! /$%! %,%&-;*%!

*&;$%DH',6$%!'-A'-%-1&*&,+$%!%$1!/*%!J-'&='<*6,$1-%!2-!/*!M=-16*!N'*%,/-'*(!>=-!

*D-6&*!&*;<,H1!*!/*!'-B,E1!:,-''*!6-1&'$!u!%='@! /*!R*B=*2*!I6=*&$',*/!>=-! ,1D/=4-!

-1!/*!'-B,E1!:,-''*!1$'&-!u!6-1&'$@!4(!/*!./&*!J'-%,E1!%-;,A-';*1-1&-!2-/!J*6?D,6$!



cg!

:='(! >=-! A=-2-! $6*%,$1*'! 2HD,6,&! 2-! A'-6,A,&*6,$1-%! -1! B'*1! A*'&-! 2-/! A*?%!

Y.12'*2-(!KG(!-&!*/(!ckak[G!

K*! +*',*6,E1! */&,&=2,1*/! B-1-'*! 2,+-'%$%! A,%$%! 6/,;F&,6$%! -1! -/! F'-*! 2-! -%&=2,$G!

I%&$%! %$1! -/! ;-%$&H';,6$! s! %-;,7C;-2$! -1&'-! /$%! c! kkk! *! d! kkk! ;%1;! 6$1!

A'-6,A,&*6,$1-%!>=-!$%6,/*1!-1&'-!/$%!gkk!*!c!kkk!;;Z*T$(!-/!%-;,F',2$!&-;A-'*2$!

A$'! /$%! c! akk! ;%1;! 6$1! A'-6,A,&*6,$1-%! -1&'-! /$%! gkk! *! ikk! ;;Z*T$(! 4! -/!

-6=*&$',*/! 2-! */&*! ;$1&*T*! 6$1! */&,&=2-%! ;*4$'-%! *! /$%! d! kkk! ;%1;! 6$1!

A'-6,A,&*6,$1-%!-1&'-!/$%!okk!*!a!ikk!;;Z*T$!YM$-//$(!ckaa[G!

K*! A'-6,A,&*6,E1! -1! -/! F'-*! 2-! -%&=2,$! %-! 6*'*6&-',O*! A$'! /*! $6=''-16,*! 2-! /*%!

-%&*6,$1-%!2-! //=+,*!2$%!+-6-%!A$'!*T$(! A'-%-1&F12$%-!=1*!B'*1!+*',*<,/,2*2!2-!

A'-6,A,&*6,$1-%!*!1,+-/!2-!%=<6=-16*!4!;,6'$6=-16*!Y:-''*1$(!ckak[!

K*! &-;A-'*&='*! -1! /*! 6=-16*! 2-/! '?$! _=*4//*<*;<*! D/=6&C*! -1&'-! /$%! e! 4! ce�M(!

%,-12$!=1!A*'F;-&'$!2-!B'*1!,;A$'&*16,*!4*!>=-!,1&-'+,-1-!-1!/*!-+*A$'*6,E1!2-!

;*%*%!2-!*,'-G!!

!

7010:0*'$A@DB?BGEDBIC!

I/! 'HB,;-1!2-!A'-6,A,&*6,$1-%!2-/!F'-*!2-!-%&=2,$!%-!6*'*6&-',O*!-1!B-1-'*/!A$'!

2$%! -%&*6,$1-%! //=+,$%*%! -1! -/! *T$(! 4! /$%! &$&*/-%! *1=*/-%! '-%A$12-1! -1! B'*1!

;-2,2*!*! /*!+*',*6,E1!*/&,&=2,1*/G!I1!8*A*!d!2-/!.1-W$!%-!A'-%-1&*!-/!;*A*!2-!

A'-6,A,&*6,E1! ;-2,*! *1=*/! A*'*! -/! F'-*! 2-! -%&=2,$G! K*! B'*1! +*',*<,/,2*2! 2-! /*%!

A'-6,A,&*6,$1-%!*!1,+-/!2-!%=<6=-16*!4!;,6'$6=-16*(!%-!&$;*'F1!-1!6=-1&*!-1!/*!

2-D,1,6,E1!2-!6',&-',$%!A*'*!/*!=<,6*6,E1!2-!/*%!-%&*6,$1-%!7,2'$/EB,6*%G!

!

7010:01'&@Q?@AEGPAE!!

I/!8*A*!e!2-/!.1-W$!;=-%&'*!/*!+*',*6,E1!-%A*6,*/!2-!/*!&-;A-'*&='*(!/*!6=*/!-1!-/!

F'-*!2-!-%&=2,$!D/=6&C*!-1&'-!e�!M!4!/*!;FW,;*!2-!cg�!MG!!

!

7010:07'2BMDNBQE!

3.2.4.3.1 Ombrotipos 

I1! -/! F'-*! 2-! -%&=2,$! %-! 6/*%,D,6*1! /$%! $;<'$&,A$%! 2-! *6=-'2$! */! ?12,6-!

$;<'$&H';,6$!>=-!;,2-!/*!2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!

A'-6,A,&*6,E1!-1!'-/*6,E1!*!/*%!&-;A-'*&='*%!;-2,*%!*1=*/-%!4!%-!6*/6=/*!6$;$b!

*E'_'(S'`'+S'



ci!

9$12-! JA! �! J'-6,A,&*6,E1! A$%,&,+*! *1=*/! 6$''-%A$12,-1&-! *! /$%! ;-%-%! 6$1!

&-;A-'*&='*! ;-2,*! ;-1%=*/! %=A-',$'! *! k{M(! PA! �! P-;A-'*&='*! A$%,&,+*! *1=*/!

6$''-%A$12,-1&-!*!/*!%=;*!2-!/$%!;-%-%!2-!&-;A-'*&='*!;-2,*!;-1%=*/!%=A-',$'!

*!k{M!-1!2H6,;*%!2-!B'*2$%!6-1&?B'*2$%!Y+-'!6=*2'$!d[G!

"PEKAM!70' )QcAMGB?MF!?A@F@CG@F!@C!@N!4DPEKMA!DMCGBC@CGEN!

)561)+*()' *E'

9-%H'&,6$!

:-;,F',2$!,1D-',$'!

:-;,F',2$!%=A-',$'!

k!u!a!

a(k!u!a(g!

a(g!u!c(k!

:-6$!,1D-',$'!

:-6$!%=A-',$'!

c(k!u!c(o!

c(o!u!d(i!

:=<7C;-2$!,1D-',$'!

:=<7C;-2$!%=A-',$'!

d(i!u!e(o!

e(o!u!j(k!

UC;-2$!,1D-',$'!

UC;-2$!%=A-',$'!

j(k!u!ak(g!

ak(g!u!ae(k!

U,A-'7C;-2$!,1D-',$'!

U,A-'7C;-2$!%=A-',$'!

ae(k!u!ca(k!

ca(k!u!co(k!

X/&'*7C;-2$! �!co(k!

Fuente: (MAE, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

3.2.4.3.2 Termotipos 

I1! -/! F'-*! 2-! -%&=2,$! %-! 6/*%,D,6*1! /$%! &-';$&,A$%! 2-! *6=-'2$! */! ?12,6-! 2-!

&-';,6,2*2!$<&-1,2$!2-!/*!DE';=/*b!

*I'_'a+AJSA@?IT@?C'Jb=KJ?C'c'+AJSA@?IT@?C'JdPKJ?C'c'+AJSA@?IT@?C'JAMK?Ce'f'YX'

I1!-/!6=*2'$!e!%-!;=-%&'*!/*!6/*%,D,6*6,E1!2-!/$%!&-';$&,A$%G!

!

!



cj!

"PEKAM!:0' &@AQMGB?MF!?A@F@CG@F!@C!@N!4DPEKMA!DMCGBC@CGEN!

+!15)+*()' *I' +S'

"1D'*&'$A,6*/!,1D-',$'!

"1D'*&'$A,6*/!%=A-',$'!

oak!u!opk!

jdk!u!oak!

�ddgk!

dakk!u!ddgk!

P-';$&'$A,6*/!,1D-',$'!

P-';$&'$A,6*/!%=A-',$'!

iak!u!jdk!

epk!u!iak!

cpkk!u!dakk!

cjkk!u!cpkk!

8-%$&'$A,6*/!,1D-',$'!

8-%$&'$A,6*/!%=A-',$'!

dpg!u!epk!

dck!u!dpg!

cekk!u!cjkk!

cakk!u!cekk!

:=A'*&'$A,6*/!,1D-',$'!

:=A'*&'$A,6*/!%=A-',$'!

cek!u!dck!

aik!u!cek!

agjg!u!cakk!

akgk!u!agjg!

5'$&'$A,6*/!,1D-',$'!!

5'$&'$A,6*/!%=A-',$'!

akg!u!aik!

gk!u!akg!

jgk!u!akgk!

egk!u!jgk!

M',$'$&'$A,6*/!,1D-',$'!

M',$'$&'$A,6*/!%=A-',$'!

s!

s!

agk!u!egk!

a!u!agk!

.&H';,6$!&'$A,6*/! s! k!

Fuente: (MAE, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7010:0:'l@NEKEF!

K*%!F'-*%!%=%6-A&,</-%!*!7-/*2*%!%-! /$6*/,O*1!B-1-'*/;-1&-!A$'!%$<'-!/$%!d!kkk!

;%1;G!:-! 2-D,1,-'$1! 2-1&'$! 2-/! F'-*! 2-! -%&=2,$! >=-! 6$;A'-12-! aa! jpa(g! x;c(!

&'-%!6*&-B$'?*%!Y8=4!A'$<*</-!ac(o!~(!J'$<*</-!cc(j~(!#$!A'$<*</-!ie(g~[(! /*%!

6=-16*%!2$12-!%-!;*1,D,-%&*1!/*%!6*&-B$'?*%!8=4!A'$<*</-!4!J'$<*</-!%$1!/*%!2-!

/$%! '?$%! J,%>=-(! A*'6,*/;-1&-! _=*4//*<*;<*! 8-2,$(! _=*4//*<*;<*! ./&$(! :*1!

J-2'$!4!J,&*G!

!

7010:0R'+CbNP@CDBE!K@N!9@CIQ@CM!K@N!,BfM!S4,8)T!

I%!=1!D-1E;-1$!>=-!%-!;*1,D,-%&*!A-',E2,6*;-1&-!-1!-/!I6=*2$'!*!&'*+H%!2-!=1!

,16'-;-1&$!2-!/*%!A'-6,A,&*6,$1-%!-%&*6,$1*/-%G!:-BC1!/*%!O$1*%!2-!,1D/=-16,*!2-/!



co!

D-1E;-1$!2-D,1,2*%!A$'!35::IK(!\G! Yappj[! A*'*!-/!F'-*!2-!-%&=2,$(! %-!2-D,1-1!

&'-%!&,A$%!2-!,1D/=-16,*b!!

-! \=-'&-! 6$1! =1! aj(p! ~! -1! /*%! %=<6=-16*%! 2-! /$%! '?$%! N/*16$! N*0$(! N/*16$!

8-2,$(!4!A*'6,*/;-1&-!_=*4//*<*;<*!N*0$!

-! 8-2,*1*! 6$1! =1! ek(o~! -1! /*%! %=<6=-16*%! 2-! /$%! '?$! N/*16$! ./&$(! ./*;<,(!

_=*4//*<*;<*!N*0$(!A*'6,*/;-1&-!_=*4//*<*;<*!8-2,$(!"1&*B(!4!V=-<'*2*!2-!

:*1!.12'H%!

-! #$! %,B1,D,6*&,+*! 6$1! =1! ek(d~! -1! /*%! %=<6=-16*%! 2-! /$%! '?$%! J,%>=-(!

A*'6,*/;-1&-!"1&*B(!_=*4//*<*;<*!./&$(!:*1!J-2'$(!4!J,&*!

!

7010R' "#-#"&4-+`#"+/,!l+.-)(/6+"#!

I1!-/! F'-*! 2-!-%&=2,$! %-! &,-1-1! 6$;$! '?$%!A',16,A*/-%(! /$%! '?$%!_=*4//*<*;<*! 4!

N/*16$! >=-! */! 0=1&*'%-! D$';*1!-/! '?$! I%;-'*/2*%!>=-!2-%-;<$6*!-1!-/!56H*1$!

J*6?D,6$G!I1!-%&$%!'?$!%-!2,D-'-16,*1!+*',$%! &,A$%!2-!6*=2*/-%!6$;$! /$%!*1=*/-%(!

1*&='*/-%! 4! *6&=*/-%G! K$%! 6*=2*/-%! 1*&='*/-%! 1$! 6$1&-;A/*1! /$%! =%$%! 2-/! *B=*(!

'-&$'1$%! 4! &'*%+*%-%(! -%&$%! %$1! 6$1%,2-'*2$%! -1! /$%! 6*=2*/-%! *6&=*/-%(! >=-!

6$''-%A$12-1!*!/*!%,&=*6,E1!A'-%-1&-!YU*O-1!*12!:*w4-'(!ckaa[G!

I/!;*4$'!6*=2*/!1*&='*/!%-!2*!-1!/*!%-66,E1!2-/!'?$!_=*4//*<*;<*!2-%A=H%!2-!/*!

0=1&*!6$1!-/!'?$!J,%>=-!6$1!=1!6*=2*/!2-!ii(c!;dZ%(!4!=1!6*=2*/!*6&=*/!2-!gi!;dZ%!!

I/!;-1$'!6*=2*/!1*&='*/!%-!A'-%-1&*!-1!/*!%-66,E1!2-/!'?$!8*67F1B*'*!*1&-%!2-!/*!

0=1&*!6$1!-/!J,&*!6$1!e!;dZ%!4!=1!6*=2*/!*6&=*/!2-!i!;dZ%G!

I/!6*=2*/!2-/!'?$!_=*4//*<*;<*!*/&$!*1&-%!2-!/*! 0=1&*!6$1!-/! '?$!J,%>=-!A'-%-1&*!

=1!6*=2*/!1*&='*/!2-!ep(a!;dZ%!4!=1!6*=2*/!*6&=*/!2-!ea(c!;dZ%G!

U*4! =1*! &-12-16,*! B-1-'*/! *! >=-! -/! 6*=2*/! 1*&='*/! %-*! ;*4$'! >=-! -/! 6*=2*/!

*6&=*/G!

I1!-/!'?$!8*67F1B*'*!-%&*!&-12-16,*!1$!%-!;=-%&'*(!7*4!=1!*=;-1&$!2-/!6*=2*/!

*6&=*/(! /$! 6=*/! %-! A'-%-1&*! A$'! -/! =%$! 2-/! '-6='%$! 7?2',6$! 2-! $&'*%! 6=-16*%!

6-'6*1*%! Y&'*%+*%-%! A*'*! *B=*! A$&*</-[! 4! >=-! %-! -+,2-16,*! -1! -/! *=;-1&$! 2-/!

6*=2*/!*6&=*/G!

I1!-/!98V!%-!-16=-1&'*1!,1+-1&*',*2*%!agc!+-'&,-1&-%!2,%&',<=,2*%!A',16,A*/;-1&-!

-1! /*%! 6=-16*%! 2-! /$%! '?$%! _=*4//*<*;<*! ./&$(! _=*4//*<*;<*! 8-2,$(!

_=*4//*<*;<*!N*0$(!./*;<,(!:*1!J-2'$!4!J,&*G!



cp!

7010W' "#-#"&4-+`#"+/,!l+.-)64)(/6+"#!

:-BC1!-%&=2,$%!'-*/,O*2$%!A$'!-/!9-A*'&*;-1&$!2-!.6=?D-'$%!2-!V=,&$!Y9.V[(!-/!

6*=2*/!&$&*/!2-!*B=*%!%=<&-''F1-*%!-1!-/!98V!-%&,;*2$!4!2-D,1,2$!6$;$!'-%-'+*!

-%! 2-! e! opc! /Z%G! ./B=1$%! 6*=2*/-%! %=<&-''F1-$%! %$1! *A'$+-67*2$%! A$'! /*!

IJ8.J:!4!=%=*',$%!A',+*2$%!$!A*'&,6=/*'-%G!IW,%&-1!&*;<,H1!2-%6*'B*%!1*&='*/-%!

>=-! %-! 2,',B-1! *! >=-<'*2*%! 4! '?$%(! A$'! /$! >=-! -/! '-6='%$! 2,%A$1,</-! -%&,;*2$!

2,%;,1=4-! *! c! cai! /Z%G! I/! 9.V! A/*1,D,6*! *=;-1&*'! /*! -WA/$&*6,E1! 2-/! '-6='%$!

7?2',6$! %=<&-''F1-*! 2-1&'$! 2-! /$%! A'EW,;$%! g! *T$%! *! =1! aj~! 2-/! '-6='%$!

2,%A$1,</-!6$1!cg!A$O$%!4!=1*!-WA/$&*6,E1!2-!djg!/Z%G!

I/! *6=?D-'$! >=-! $6=A*! -/! ;*4$'! A$'6-1&*0-! 2-! /*! 6=-16*! 2-/! _=*4//*<*;<*! %-!

-16=-1&'*!-1!-/!R*//-!2-!/$%!M7,//$%!6$1!=1!F'-*!2-/!d(i~!Ycpi!x;c[G!

I1!-/!98V!-/!9.V!6$1&*<,/,O*!eg!A$O$%!6$1!=1!A$&-16,*/!2-!*A'$+-67*;,-1&$!2-!

ick!/Z%(!2$12-!ek!A$O$%!&,-1-1!=1*!A'$D=12,2*2!;*4$'!*!ok!;-&'$%G!K*!A'$2=66,E1!

2-! *B=*! 2-! A$O$%! $<-2-6-! *! 6',&-',$%! &H61,6$%! 2-! /*! 9,'-66,E1! 2-!5A-'*6,E1! 4!

8*1&-1,;,-1&$!2-!IJ8.J:G!

!

7010W0*'"P@CDEF!kMQMLoC@EF!

K*%!O$1*%!7,2'$/EB,6*%!7$;$BH1-*%!%$1!F'-*%!2$12-!/$%!D*6&$'-%!>=-!,1D/=4-1!-1!

/*!D$';*6,E1!2-!6*=2*/-%!%$1!A$6$!+*',*</-%G!

K*!2-D,1,6,E1!2-!O$1*%!7$;$BH1-*%!%-!2,$!-1!-/!6$1&-W&$!2-/!J'$B'*;*!#*6,$1*/!

2-!3-B,$1*/,O*6,E1!.B'*',*!YJ35#.3I_s8._s53:P58!apoc[(!6$1!/*!*4=2*!2-!

6*'&*%! &$A$B'FD,6*%(!B-$/EB,6*%(!7,2'$B-$/EB,6*%(!;*A*%!2-!6$<-'&='*!+-B-&*/!2-!

/$%!*T$%!jk!-!,1,6,$%!2-!/$%!okG!

I1!-/!I6=*2$'!%-!2-D,1,-'$1!cio! O$1*%!7$;$BH1-*%!2$12-! /*!;F%!B'*12-!-%&F!

'-A'-%-1&*2*! A$'! je! O$1*%! 7$;$BH1-*%! -1! /*! 6=-16*! 2-/! ',$! I%;-'*/2*%! 4!

6=-16*%!2-!/$%!'?$%!2-/!1$'&-!2-/!A*?%!YM#3U!ckkc(!"#.8U"!ckka[G!

K$%! D*6&$'-%! >=-! %-! 6$1%,2-'*1! A*'*! 2-D,1,'! =1*! q$1*! U,2'$/EB,6*! U$;$BH1-*!

%$1b! J/=+,$;-&'?*(! P,A$! 2-! *A$'&-! %=<&-''F1-$(! 3-/,-+-(! ./&,&=2(! 4! M$<-'&='*!

R-B-&*/G!

5&'$%!D*6&$'-%!%$1!&$;*2$%!-1!6=-1&*!6$;$!/*!7-&-'$B-1-,2*2!2-!/*!A'-6,A,&*6,E1!

4!/*%!6=-16*%!6$1!-%&*6,E1!%-6*!2-D,1,2*!$!1$!2-D,1,2*G!



dk!

9-1&'$! 2-! /*%! O$1*%! 7$;$BH1-*%! 2-/! F'-*! 2-! -%&=2,$(! /*! 6=-16*! 2-/! '?$!

_=*4//*<*;<*! &,-1-! =1! eg! ~! 2-! -%&*6,$1-%! '-A'-%-1&*&,+*%! 4! =1! gg! ~! 2-!

-%&*6,$1-%!1$!'-A'-%-1&*&,+*%G!

K*! 6=-16*! 2-/! 3?$! N/*16$! &,-1-! =1! aj(c!~! 2-! -%&*6,$1-%! '-A'-%-1&*&,+*%! 4! =1!

oc(o~!2-!-%&*6,$1-%!1$!'-A'-%-1&*&,+*%G!

!

7010X' .4<)6-#9%#!!

I/!F'-*!2-!-%&=2,$!6$;A'-12-!e!A'$+,16,*%(!-1!/*%!6=*/-%!%-!7*1!%-/-66,$1*2$!/*%!

A*''$>=,*%!6$1!=1*!A$</*6,E1!,B=*/!$!;*4$'!*!a!kkk!7*<,&*1&-%G!I1!-/!6=*2'$!g!%-!

,16/=4-! -/! 1C;-'$! 2-! 7*<,&*1&-%! *%-1&*2$! -1! /*%! 6=-16*%! 2-! /$%! '?$%!

_=*4//*<*;<*!4!N/*16$G!

"PEKAM!R0' ,qQ@AM!K@!kEcBGECG@F!?MA!?AMjBCDBE!

(1)3*-#*&' #&-+7-' (&11):$*&'
()6%&#*7-''

aG?Q>e'

!"5!1&%/&"'

K.!M5#M539".! K*!M$16$'2,*! ec!pce!

VX"#"#9]!

8*/,;A,*! aj!jjc!

K*!X1,E1! ap!pce!

3$%*!qF'*&-!

YV=,1,12H[!
ij!cgp!

"TQIEI?L' Yg['^[Z'

!

*56&6$1&'
M5P.M.MU"!

J-T*7-''-'*! a!iee!

i!2-!S=/,$!2-!

M=-//*0-!
a!jok!

_*'6?*!8$'-1$!

YK/=',;*B=*[!
g!kik!

.A=-/*! a!oce!

5P.R.K5! :-/+*!./-B'-! a!ikk!

"TQIEI?L' YY'ZX^'



da!

(1)3*-#*&' #&-+7-' (&11):$*&'
()6%&#*7-''

aG?Q>e'

(*#9*-#9&'

M.Q.8NI!

5&E1! c!jii!

:*1&*!3$%*!2-!

M=O=<*;<*!
e!aej!

.%6FO=<,! g!kgk!

5/;-2$!YJ-%,//$[! i!jjc!

M*1B*7=*! ai!cda!

M*4*;<-! gk!ocp!

8IS`.!

I/!M7*=A,! a!egi!

X4=;<,67$! e!ikj!

P*;<,//$! o!dap!

./$*B! p!cdj!

./$*%?! p!ioi!

M=&=B/*7=*! ai!jei!

8*67*67,! cj!icd!

JI935!85#M.Q5!

P$6*67,! a!pog!

K*!I%A-'*1O*! d!poi!

8*/67,1B=,! e!ice!

P=A,B*67,! i!aje!

P*<*6=12$! ai!ekd!

JI935!R"MI#PI!

8.K95#.95!

J-2'$!R,6-1&-!

8*/2$1*2$!
ac!pce!

JXI3P5!VX"P5! J=-'&$!V=,&$! ck!eeg!

VX"P5!

.&*7=*/A*!

YU*<*%A*;<*[!
a!pka!

_=*/-*! c!kcg!



dc!

(1)3*-#*&' #&-+7-' (&11):$*&'
()6%&#*7-''

aG?Q>e'

P*<*<-/*! c!ocd!

_=*1B$A$/$! d!kgp!

K/$*! a!epe!

qF;<,O*! e!kaj!

J*6&$! e!jpo!

J=H//*'$! g!eoo!

:*1!S$%H!9-!

8,1*%!
j!ced!

K*!8-'6-2! o!dpe!

M7-6*!YM7,/A*[! o!pok!

K/*1$!M7,6$! ak!ijd!

J=-;<$! ad!gpd!

#*4E1! ag!idg!

I/!V=,167-! ai!kgi!

_=*4//*<*;<*! ai!cad!

J,D$! ai!ieg!

#$1$! a!jdc!

Q*'=>=?! aj!oge!

J,1&*B! aj!pdk!

#*1-B*/! c!idi!

#*1-B*/,&$! d!kci!

./*1B*%?! ce!cga!

J$;*%>=,! co!pak!

.;*B=*T*! da!aki!



dd!

(1)3*-#*&' #&-+7-' (&11):$*&'
()6%&#*7-''

aG?Q>e'

M=;<*4F! da!eid!

:*1!.1&$1,$! dc!dgj!

P=;<*6$! ep!pee!

M*/*6*/?! d!opg!

M$1$6$&$! oc!kjc!

M*/2-'E1!

YM*'*A=1B$[!
agc!cec!

V=,&$! a!iap!aei!

3X8"h.UX"!
M$&$B67$*! d!pdj!

:*1B$/>=?! oa!aek!

:.#!8"_XIK!9I!K5:!

N.#M5:!

:*1!8,B=-/!2-!/$%!

N*16$%!
ad!jda!

8,12$! d!oec!

"TQIEI?L' W'\[X'W]Y'

!
"&-+)'/)5*-0)'/!'

%)"'+"h#9*%&"'
:.#P5!958"#_5! R*//-!U-';$%$! p!ddg!

"TQIEI?L' Z'ii\'

!
O)-&'-)'

/!%*5*+&/&'
K.:!_5K5#93"#.:! K*%!_$/$12',1*%! g!dkc!

"TQIEI?L' \'iXW'

!
+EI?L' W'[gg']^\'

Fuente: INEC (Censo 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  



de!

K*!;*4$'!A*'&-!2-!/*!A$</*6,E1!2-!/*!A'$+,16,*!-%&F!6$16-1&'*2*!-1!-/!98V(!6$1!c!

cdp!apa!2-!7*<,&*1&-%@!-/!9,%&',&$!4!-/!6*1&E1!3=;,T*7=,!&,-1-1!*A'$W,;*2*;-1&-!

-/!pk~!2-!/*!A$</*6,E1!2-!/*!A'$+,16,*!2-!J,67,167*G!!

J,67,167*!;=-%&'*!=1!'FA,2$!6'-6,;,-1&$!='<*1$!4!=1*!*/&*!;,B'*6,E1!,1&-'1*!4!-%!

*6&=*/;-1&-!/*!%-B=12*!;*4$'!A'$+,16,*!A$'!A$</*6,E1!-1!-/!I6=*2$'G!

'

7010^' 8#('.!!

I1! /$%! A/*1-%! 2-!_$<,-'1$! *! 1,+-/! 1*6,$1*/! 4! A'$+,16,*/! %-! '-6$1$6-! *! /*! %*/=2!

6$;$! =1! %-'+,6,$! %$6,*/! 4! =1! 2-'-67$! 7=;*1$! D=12*;-1&*/G! K*! '-B,E1! :,-''*!

6$1&*<*!6$1!ck!;H2,6$%!A$'!6*2*!ak!kkk!7*<,&*1&-%!Y"#IM(!ckkj[G!.=1>=-!1$!-%!

=1*! 6$;A-&-16,*! -W6/=%,+*! 2-/! _$<,-'1$! J'$+,16,*/(! /$%! %-'+,6,$%! 2-! %*/=2(! %-!

A'-%&*1! B'*6,*%! */! 6$1+-1,$! 2-! 6$16=''-16,*! D,';*2$! 6$1! -/!8,1,%&-',$! 2-!:*/=2!

JC</,6*G!

!

7010_' #6'#!$)&#2(4!V!#("#,&#-+((#.)!!

K*! 6$<-'&='*! A'$;-2,$! 2-! */6*1&*',//*2$! -%! 2-/! pc(jd! ~! -1! -/! 98V(! 6$1!

6$<-'&='*%!2-/!pi(c!~!-1!-/!%-6&$'!='<*1$!4!ji(c!~!-1!/*%!F'-*%!'='*/-%(!%,-12$!

,1D-',$'-%! */! ek~! -1! */B=1*%! A*''$>=,*%@ A'-%-1&*! =1! pj(dp~! -1! 6=*1&$! *!

6$<-'&='*!2-!*B=*!A$&*</-(!%,-12$!*/'-2-2$'!2-/!po~!A*'*!-/!F'-*!='<*1*!4!pk~!

A*'*! -/! F'-*! '='*/b! 4! A'-%-1&*! =1! k~! 2-! 6$<-'&='*! A*'*! &'*&*;,-1&$! 2-! *B=*%!

'-%,2=*/-%G!YIJ8.J:(!ckac[!

!

7010*a' $)(%&+"#!!

K$%! 2,+-'%$%! _$<,-'1$%! J'$+,16,*/-%! A'$6='*1! ;-0$'*'! /$%! %-'+,6,$%! ;H2,6$%(!

-2=6*&,+$%(!+,*/,2*2(!&=',%;$@!%-!;-16,$1*!/*!B-%&,E1!*;<,-1&*/!*!1,+-/!6*1&$1*/!-1!

/$%!A/*1-%!2-!2-%*''$//$!A'$+,16,*/(!&$;*12$!-1!6=-1&*b!*B=*!%-B='*!4!%-B=',2*2!

*/,;-1&*',*(! A*'*! 6=;A/,'! 6$1! /$%! *6=-'2$%! %$6,*/-%! A*'*! -/! 2-%*''$//$G! K$%!

_$<,-'1$%! J'$+,16,*/-%! &,-1-1! 6$;A-&-16,*%! -W6/=%,+*%! *! 1,+-/! A'$+,16,*/(! /$%!

;=1,6,A,$%!6*1&$1*/-%!*!1,+-/!6*1&$1*/(!4!/*%!0=1&*%!A*''$>=,*/-%!*!1,+-/!A*''$>=,*/G!

!



dg!

7010**' #8$4"&)8!4"),/<+")8!!

I/!98V!6=-1&*!6$1!aka!pdj!-%&*</-6,;,-1&$%!-6$1E;,6$%!>=-!B-1-'*1!X:9!ig!

igk! ;,//$1-%! 6$1! -/! &'*<*0$! 2-! gej! kij! -;A/-*2$%! 4! X:9! a! ipo! ;,//$1-%! -1!

,1+-'%,$1-%!2-!*6&,+$%!D,0$%!Yckkp[(!%-BC1!"#IM(!6-1%$!ckakG!

:-!'-*/,O*1!A',16,A*/;-1&-!*6&,+,2*2-%!2-!6$;-'6,$!6$;$!/*!+-1&*!*/!A$'!;-1$'!2-!

*/,;-1&$%(!<-<,2*%(!&*<*6$!4!A'-12*%!2-!+-%&,'!4!%=%!A',16,A*/-%!%-'+,6,$%!%$1!/$%!

'-%&*='*1&-%(! %-'+,6,$%! ;E+,/-%! 2-! 6$;,2*! 4! &-/-6$;=1,6*6,$1-%G! K$%! >=-!

;*4$'-%!,1B'-%$%!B-1-'*1!%$1!/*%!,12=%&',*%!;*1=D*6&='-'*%G!!

!

7010*1' $#&-+<),+)!"'(&'-#(!!

IK! 98V! -%! -/! 6-1&'$! 2-! A*'&,2*! 7*6,*! /$%! A',16,A*/-%! 2-%&,1$%! &='?%&,6$%! 2-/!

I6=*2$'(! V=,&$! D=-! 2-6/*'*2*! A$'! /*! X#I:M5(! J*&',;$1,$! M=/&='*/! 2-! /*!

7=;*1,2*2! %,-12$! =1*! 2-! /*%! 6,=2*2-%! 7,%&E',6*%! ;F%! ,;A$'&*1&-%! 2-! .;H',6*!

K*&,1*G!

.2-;F%(! -1! +*',*%! A$</*6,$1-%! 2-! J,67,167*! %-! 6-/-<'*1! D,-%&*%! *16-%&'*/-%(!

'-/,B,$%*%!4!A*B*1*%!6$;$!/*!\,-%&*!2-/!8*?O!4!-/!P=',%;$(!\,-%&*!2-!/*!R,'B-1!2-/!

V=,167-!4!-/!7$;-1*0-!*/!:-T$'!2-!/*!N=-1*!I%A-'*1O*(!-1&'-!$&'*%G!K*!M,=2*2!

8,&*2! 2-/! 8=12$(! >=-! -%! A*'&-! 2-/! 98V(! 6=-1&*! 6$1! =1! ;=%-$! *1&'$A$/EB,6$(!

;,'*2$'-%(!=1!A/*1-&*',$!4!-/!'-/$0!2-!%$/!2-!gc!;-&'$%!2-!2,F;-&'$G!

I1! -/! 1$'&-! 2-! /*! A'$+,16,*! %-! -16=-1&'*1! /*%! '=,1*%! 2-! M$67*%>=?(! =1! %,&,$!

*'>=-$/EB,6$!A-'&-1-6,-1&-!*!/$%!A',;-'$%!7*<,&*1&-%!2-!V=,&$@!&*;<,H1!6-'6*!2-!

:*1!.1&$1,$!2-!J,67,167*!%-!-16=-1&'*1! /*%! '=,1*%!A'-,16F%,6*%!2-!3=;,6=67$(!

=&,/,O*2*%!2-%A=H%!A$'!/$%!"16*%!6$;$!A=1&$!-%&'*&HB,6$!2-!6$1>=,%&*G!

!

7010*7' $#+8#34!

I1!-/!F'-*!2-!-%&=2,$!%-!-16=-1&'*!A*'&-!2-!/*!*+-1,2*!2-!/$%!+$/6*1-%G!I1!-%&*!

'=&*! %-! -16=-1&'*1! 7-';$%$%! +$/6*1-%! 6$;$! -/! M$&$A*W,(! =1$! 2-! /$%! +$/6*1-%!

*6&,+$%!;F%!*/&$%!2-/!;=12$@!4!-/!M*4*;<-!>=-!-%!-/!C1,6$!+$/6F1!>=-!6'=O*!A$'!

/*!/?1-*!-6=*&$',*/G!9-%2-!/$%!+*//-%!2-!/*!:,-''*!-1!-/!F'-*!2-!-%&=2,$!%-!A=-2-1!

*2;,'*'!+$/6*1-%!*6&,+$%!4!2$';,2$%!>=-!D$';*1!A*,%*0-%!-%A-6&*6=/*'-%G!

I1&'-! /*%! O$1*%! ;F%! ,;A$'&*1&-%! 2-! ,1&-'H%! A*,%*0?%&,6$! %-! -16=-1&'*1! /$%!

AF'*;$%! 2-! /$%! +$/6*1-%! M$&$A*W,! Yg! opj! ;%1;[(! J,67,167*! Ye! icj! ;%1;[(!



di!

"/,1,O*%!Yg!cid!;%1;[(!M*4*;<-!Yg!jpk!;%1;[(!J*%$67$*!Ye!ckk!;%1;[(!M$'*OE1!

Ye!joi!;%1;[(!:,167$/*B=*!Ye!ojd!;%1;[!4!3=;,T*7=,!Ye!jac!;%1;[G!

!

7010*:' 8+8&4<#! ,#"+),#(! .4! ;-4#8! $-)&46+.#8! S8,#$T! V! 2)8d'48!

$-)&4"&)-48!!

I1! -/! F'-*! 2-! -%&=2,$! %-! &,-1-! a! J*'>=-! #*6,$1*/(! g! 3-%-'+*%(! a! f'-*! 2-!

'-6'-*6,E1!4!a!3-D=B,$!2-!R,2*!:,/+-%&'-(!>=-!D$';*1!A*'&-!2-/!:#.JG!:-!*A'-6,*!

>=-! /*%!A*'&-%!;F%!*/&*%!2-! /*%!6=-16*%!YAF'*;$%[!%$1! /*%!;F%!A'$&-B,2*%(!A$'!

6$1%&,&=,'!F'-*%!2-!'-6*'B*!7?2',6*!Y+-'!6=*2'$!i[G!

"PEKAM!W0' 8BFG@QE!,EDBMCEN!K@!;A@EF!$AMG@LBKEF!S8,#$T!

-)561!' +*()' #)/' "$6#$!-#&'
h1!&'''

ajJWe'

h1!&'''

ake'

.G#G3G!I/!N$/,67-!
f'-*!#*6,$1*/!2-!

3-6'-*6,E1!
NKM! :*1!J-2'$! a(i! k(c!

JG#G!M$&$A*W,! J*'>=-!#*6,$1*/! MP)! J,&*! acd(e! ae(p!

JG#G!M$&$A*W,! J*'>=-!#*6,$1*/! MP)! :*1!J-2'$! co(k! d(e!

3GIG!.1&,%*1*! 3-%-'+*!I6$/EB,6*! .#P!
_=*4//*<*;<*!

*/&$!
k(c! k(k!

3GIG!.1&,%*1*! 3-%-'+*!I6$/EB,6*! .#P! J,&*! k(a! k(k!

3GIG!M*4*;<-!

M$6*!
3-%-'+*!I6$/EB,6*! MQM!

_=*4//*<*;<*!

*/&$!
akg(j! ac(o!

3GIG!M*4*;<-!

M$6*!
3-%-'+*!I6$/EB,6*! MQM! J,%>=-! aik(k! ap(e!

3GIG!M$&*6*67,!

M*4*A*%!
3-%-'+*!I6$/EB,6*! MMQ! "1&*B! ccd(c! cj(k!

3GIG!M$&*6*67,!

M*4*A*%!
3-%-'+*!I6$/EB,6*! MMQ!

_=*4//*<*;<*!

<*0$!
ii(p! o(a!



dj!

-)561!' +*()' #)/' "$6#$!-#&'
h1!&'''

ajJWe'

h1!&'''

ake'

3GIG!K$%!"/,1,O*%! 3-%-'+*!I6$/EB,6*! "K#! :*1!J-2'$! je(j! p(k!

3G_G!J=/=/*7=*! 3-%-'+*!_-$<$&F1,6*! JKK! ./*;<,! k(g! k(a!

3G_G!J=/=/*7=*! 3-%-'+*!_-$<$&F1,6*! JKK!
_=*4//*<*;<*!

;-2,$!
de(p! e(c!

3GRG:G!J*%$67$*!
3-D=B,$!2-!R,2*!

:,/+-%&'-!
J:M! :*1!J-2'$! i(d! k(o!

+)+&%'_' ^W\U\' YXXUX'

Fuente: Secretaría del Ambiente, (Andrade, L., et al, 2012) 

I1! -/! 8*A*! g! 2-/! .1-W$! %-! -16=-1&'*! /*! =<,6*6,E1! 2-/! :#.J! -1! -/! F'-*! 2-!

-%&=2,$G!!

I1! -/! F'-*! 2-/! A'$4-6&$! -W,%&-1! a! kcd(d! x;c! 2-! <$%>=-%! A'$&-6&$'-%(! >=-!

6$''-%A$12-! */! o(j~! 2-/! F'-*! &$&*/! 2-/! A'$4-6&$G! I1! -/! 8*A*! i! 2-/! .1-W$! %-!

;=-%&'*1!/$%!<$%>=-%!A'$&-6&$'-%G!

!

7010*R' &4Z&'-#!.4(!8'4()!

:-!A'-%-1&*!-1!-/!8*A*!j!2-/!.1-W$(!/*!&-W&='*!2-/!%=-/$!2-/!F'-*!2-!-%&=2,$!>=-!

&,-1-1!-1!%=!;*4$'?*!%=-/$%!2-! &,A$! D'*16$! Yeg(gi!~[(! D'*16$! /,;$%$! Ycc(gj~[!4!

D'*16$!*'-1$%$!Yaa(ig~[G!

!

7010*W' ")24-&'-#!5464&#(!

I/! 98V! A'-%-1&*! -1! %=%! ece! kic! 7*G! aj! -6$%,%&-;*%! 6$1! c! ddk! -%A-6,-%! 2-!

A/*1&*%!+*%6=/*'-%!2-!/*!6=*/-%!cge!%$1!-12H;,6*%G!I1!-/!6=*2'$!j!%-!;=-%&'*1!

/*%! F'-*%! 2-! 6$<-'&='*! 2-/! 98V(! 2-! *6=-'2$! */! 8*A*! 2-! M$<-'&='*! R-B-&*/! u!

8-;$',*!PH61,6*!2-/!98V!Y898Vs:.(!ckaa[G!

!

!

!

!



do!

"PEKAM!X0' ;A@EF!K@!NE!DMc@AGPAE!K@N!.<d!

#&+!0)12&'
h1!&'''

G?>'

h1!&'''

k'
#%&"!'

h1!&'''

G?>'

h1!&'''

k'
"$6#%&"!'

h1!&'''

G?>'

h1!&'''

k'

aG
!R
-B
-&
*6
,E
1!
1*
&=
'*
/!

cg
i!
ek
j
!

ik
(e
i
!

aG!N$%>=-%!

7C;-2$%!
ace!gpg! cp(do!

aG!N$%>=-!

*/&,;$1&*1$!1$'&-s

*12,1$!

%,-;A'-+-'2-!

di!ppd! o(jc!

cG!N$%>=-!<*0$!4!

*'<=%&*/!*/&$*12,1$!

A*'*;=1$!

d!pkp! k(pc!

dG!N$%>=-!

*/&,;$1&*1$!1$'&-s

*12,1$!2-!J$/4/-A,%!

aea! k(kd!

eG!N$%>=-!;$1&*1$!

A/=+,*/!2-!/$%!.12-%!

2-/!#$'&-!

ee!pgd! ak(i!

gG!N$%>=-!

%,-;A'-+-'2-!

-%&*6,$1*/!;$1&*1$!

<*0$!

da!cjj! j(do!

iG!N$%>=-!A/=+,*/!

A,-;$1&*1$!2-!/$%!

.12-%!2-/!#$'&-!

j!dcd! a(jd!

cG!N$%>=-%!

%-6$%!
jcc! k(aj!

jG!N$%>=-!%-6$!

,1&-'*12,1$!
iek! k(ag!

oG!R-B-&*6,E1!

',<-'-T*!2-/!A,%$!

;$1&*1$!W-'$D?&,6$!

oc! k(kc!

dG!.'<=%&$%!

7C;-2$%!
ei!gcg! ak(pj!

pG!.'<=%&*/!<*0$!4!

;*&$''*/!*/&$*12,1$!

A*'*;=1$!

i!cko! a(ei!

akG!.'<=%&*/!

;$1&*1$!2-!/$%!

.12-%!2-/!#$'&-!

ek!daj! p(ga!

eG!.'<=%&$%!

%-6$%!
di!ipk! o(ig!

aaG!.'<=%&*/!%-6$!

,1&-'*12,1$!
di!ipk! o(ig!



dp!

#&+!0)12&'
h1!&'''

G?>'

h1!&'''

k'
#%&"!'

h1!&'''

G?>'

h1!&'''

k'
"$6#%&"!'

h1!&'''

G?>'

h1!&'''

k'

gG!U-'<*O*/-%!

7C;-2$%!
eg!caa! ak(ii!

acG!R-B-&*6,E1!

B-/,&='<*2*!4!

-2*D$W-'ED,/*!

%=<1,+*/!A*'*;=1*!

ed! k(ka!

adG!N$D-2*/!

*/&$*12,1$!

A*'*;=1$!

cgj! k(ki!

aeG!J*0$1*/!

*/&,;$1&*1$!4!

;$1&*1$!A*'*;=1$!

do!iop! p(ac!

agG!J*0$1*/!

-2*D$W-'ED,/$!

*/&,;$1&*1$!

i!ccc! a(ej!

iG!U-'<*O*/-%!

%-6$%!
c!iig! k(id!

aiG!R-B-&*6,E1!

%*W?6$/*!;$1&*1*!

,1&-'*12,1*!2-!/$%!

.12-%!2-/!#$'&-!

geo! k(ad!

ajG!U-'<*O*/!

;$1&*1$!
c!aaj! k(g!

cG
!f
'-
*%
!%
-
;
,1
*&
=
'*
/-
%!

gk
!c
po
!

aa
(o
i
!

jG!R-B-&*6,E1!

-1!

'-B-1-'*6,E1!

1*&='*/!

ea!kda! p(io!

aoG!N$%>=-!

%-6=12*',$!
ag!gkg! d(ii!

apG!8*&$''*/!-1!

'-B-1-'*6,E1!
ao!gpk! e(do!

ckG!:='$!6$1!

F'<$/-%!
i!ace! a(ee!

caG!:='$!6$1!

*'<=%&$%!
oac! k(ap!

oG!R-B-&*6,E1!

6=/&,+*2*!

/*&,D$/,*2*%!

j!jed! a(od!

ccG!I=6*/,A&$!*2=/&$! g!cgc! a(ce!

cdG!I=6*/,A&$!0$+-1!

4!-1!'-B-1-'*6,E1!
c!epa! k(gp!

pG!R-B-&*6,E1!

6=/&,+*2*!

6$1?D-'*%!

a!gce! k(di! ceG!J,1$!4!6,A'H%! a!gce! k(di!



ek!

#&+!0)12&'
h1!&'''

G?>'

h1!&'''

k'
#%&"!'

h1!&'''

G?>'

h1!&'''

k'
"$6#%&"!'

h1!&'''

G?>'

h1!&'''

k'
dG
!f
'-
*%
!6
=/
&,+
*
2*
%!

oj
!a
ac
!

ck
(g
e
!

akG!M=/&,+$%! di!ioj! o(ig!

cgG!M=/&,+$!6,6/$!

6$'&$!
ce!oeg! g(oi!

ciG!M=/&,+$%!

%-;,A-';*1-1&-!4!

A-';*1-1&-!

ak!kek! c(dj!

cjG!:=-/$!-1!

A'-A*'*6,E1!
a!okc! k(ec!

aaG!J*%&$%! gk!ecg! aa(op!

coG!J*%&$!1*&='*/! dd!eij! j(op!

cpG!J*%&$!6=/&,+*2$! ai!pgo! e!

eG
!I
%A
*6
,$
%!
*<
,-
'&
$%
!

e!
jg
j
!

a(
ac
!

acG!:=-/$!

2-%1=2$!2-!

$',B-1!1*&='*/!

c!gej! k(i!

dkG!.'-1*/! ojp! k(ca!

daG!3$6*! pgo! k(cd!

dcG!_/*6,*'! jak! k(aj!

adG!:=-/$!

2-%1=2$!2-!

A'$6-%$%!

*1&'$A$BH1,6$%!

c!cak! k(gc!

ddG!f'-*!>=-;*2*! k! k!

deG!M*1&-'*! iaa! k(ae!

dgG!:=-/$!

-'$%,$1*2$!
a!gpp! k(do!

gG
!f
'-
*%
!*
'&
,D,
6,
*/
-%
!

ce
!j
dc
!

g(
od
! aeG!

"1D'*-%&'=6&='*!
ce!jdc! g(od!

diG!I2,D,6*6,$1-%! cd!ipp! g(gp!

djG!.-'$A=-'&$! edg! k(a!

doG!3-//-1$!%*1,&*',$! dk! k(ka!

dpG!"1+-'1*2-'$! gio! k(ad!

iG
!M
=-
'A
$%
!2
-!
*B
=*
!

jg
i
!

k!

agG!.B=*!-1!

6*=6-%!

1*&='*/-%!

iop! k(ai!

ekG!3?$!4Z$!

>=-<'*2*!
eoa! k(aa!

eaG!K*B=1*! cko! k(kg!

aiG!.B=*!-1!

6*=6-%!

*'&,D,6,*/-%!

ij! k(kc! ecG!3-%-'+$',$! ij! k(kc!

Fuente: Secretaría del Ambiente, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  



ea!

:-!,2-1&,D,6*1!F'-*%!2-!6=/&,+$%(!2-!A*%&$%(!-'$%,$1*2*%(!2-!6*1&-'*%(!='<*1*%(!2-!

,1+-'1*2-'$%! 4! 2-! '-//-1$%! %*1,&*',$%G! J*'*! A$2-'! '-*/,O*'! -/! *1F/,%,%! 2-! &$2*! -/!

F'-*!2-!-%&=2,$!-1!-/!9,*B1E%&,6$!.;<,-1&*/(!-%&*!,1D$';*6,E1!D=-!6$;A/-;-1&*2*!

6$1!6*'&$B'FD,6*!2-!6$<-'&='*!+-B-&*/!2-!ckkj!Yq*x(!ckkj[(!ckko!YR-'2=B*(!ckko[(!

ckac! YJX5:(! ckac[(! ckkc! Y8._.J! s! :"_._35(! ckkc[! 4! =%$%! 2-/! %=-/$!

;=/&,&-;A$'*/-%!Y898Vs:.(!ckkp[G!

!

7010*X' 9()-#!V!9#',#!

9-! *6=-'2$! */! .&/*%!.;<,-1&*/! 2-/! 9,%&',&$!8-&'$A$/,&*1$! 2-!V=,&$(! 2-1&'$! 2-! /*!

M$;A$%,6,E1! 2-/! J/*1! "1&-B'*/! 2-! _-%&,E1! 2-! /*! N,$2,+-'%,2*2! ;-2,*1&-! =1!

2,*B1E%&,6$!%$6,$!*;<,-1&*/(!<,$-6$/EB,6$!4!B-$B'FD,6$!2-!ai!F'-*%!2-/!98V(!%-!

7*! /$B'*2$!-%&*</-6-'!=1*!<*%-!2-!2*&$%!6$1!dei!cei!'-B,%&'$%!2-! D/$'*(!ock!2-!

;*;?D-'$%(!oei!2-!*+-%(!apo!2-!*1D,<,$%!4!'-A&,/-%(!4!edk!2-!;*6'$,1+-'&-<'*2$%!

*6=F&,6$%!Y898Vs:.(!ckko[G!

!

7010*^' .4<#,.#!.4(!-4"'-8)!l%.-+")!

I/! 2,*B1E%&,6$! *;<,-1&*/! A'-%-1&*2$! -1! -/! 1=;-'*! dGd! A'-%-1&*! ,1D$';*6,E1!

2-&*//*2*!%$<'-!/*!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-/!F'-*!2-!-%&=2,$!,16/=4-12$!

*<*%&-6,;,-1&$!7=;*1$(!',-B$(!,12=%&',*!4!B-1-'*6,E1!2-!-1-'B?*!7,2'$-/H6&',6*G!!

!

7010*^0*' 'FM!K@N!ELPE!?EAE!A@DA@EDBIC!J!GPABFQM!

I/! *B=*! -1! *6&,+,2*2-%! '-6'-*&,+*%! A=-2-! &'*-'! <-1-D,6,$%! A*'*! /*! %*/=2(! A=-2-!

B-1-'*'! ,1B'-%$%! -6$1E;,6$%! *! &'*+H%! 2-/! &=',%;$! 4! *D-6&*! A$%,&,+*;-1&-! *! /*!

6*/,2*2! 2-! +,2*! 2-! /*%! A-'%$1*%G! ./! -%&*'! 6$1&*;,1*2*! $! %-'! ,1%-B='*! A=-2-!

B-1-'*'!-D-6&$%!*2+-'%$%!-WA$1,-12$!*/!=%=*',$!*!6$12,6,$1-%!2-!',-%B$G!

I1!-/!8*A*!o!2-/!.1-W$!%-!;=-%&'*!-/!=%$! '-6'-*6,$1*/!2-/!*B=*!-1!-/!F'-*!2-!

-%&=2,$!-1! &H';,1$%!2-!6*%6*2*%(! D=-1&-%! &-';*/-%(!<*/1-*',$%(!O$1*%!2-!A-%6*(!

2-A$'&-%! *6=F&,6$%! 4! O$1*%! &='?%&,6*%G! K$%! 2*&$%! 7*1! %,2$! '-6$B,2$%! 2-! /*!

,1D$';*6,E1!&='?%&,6*!2-!J,67,167*!4!2-/!98VG!!

!



ec!

7010*^01' "EPKEN!@DMNILBDM!

I/! 6*=2*/! -6$/EB,6$! %-! '-D,-'-!*/! *B=*!1-6-%*',*! A*'*!A'-%-'+*'! /*%! 6$12,6,$1-%!

<,$/EB,6*%! 2-! /$%! 6*=6-%(! >=-! ,16/=4-! /$%! 7F<,&*&%! 1*&='*/-%! 0=1&$! 6$1! /*! D/$'*! 4!

D*=1*(! /*%! D=16,$1-%! *;<,-1&*/-%! 6$;$! 2,/=6,E1! 2-! 6$1&*;,1*1&-%(! /*!

*;$'&,B=*6,E1!2-!/$%!-W&'-;$%!6/,;*&$/EB,6$%!-!7,2'$/EB,6$%!4!/*!A'-%-'+*6,E1!2-/!

A*,%*0-G!J*'*!2-D,1,'!/$%!6*=2*/-%!-6$/EB,6$%!&*;<,H1!%-!2-<-!6$1$6-'!/*!-6$/$B?*!

2-!/*%!6$;=1,2*2-%!2-!%-'-%!+,+$%G!

I%&-! 6*=2*/! 2-<-! %-'! '-A'-%-1&*&,+$! 2-/! 'HB,;-1! 1*&='*/(! 6=;A/,'! 6$1! /*%!

2-;*12*%! D?%,6*%! 2-! /*! 6$'',-1&-! D/=+,*/! ;*1&-1,-12$! /*%! 6*'*6&-'?%&,6*%!

A*,%*0?%&,6*%! 2-/! ;-2,$G! I1! -/! PXK:8.! %-! -%&*</-6-1! 1$';*%! A*'*! /*!

2-&-';,1*6,E1!2-/!6*=2*/!-6$/EB,6$!4!%=!'HB,;-1G!!

K*%! 6-1&'*/-%! 7,2'$-/H6&',6*%! -W,%&-1&-%! *2$A&*'F1! 6$;$! 6*=2*/! -6$/EB,6$! */!

;-1$%! -/! ak~!2-/! 6*=2*/!;-2,$! *1=*/! 2-/! '?$! *!;-1$%! >=-! $&'$%! +*/$'-%! %-*1!

%=%&-1&*2$%!A$'!;-&$2$/$B?*%! 2-! 6F/6=/$@! -%&$%! +*/$'-%! %-'F1!*A'$<*2$%! A$'! /*!

*=&$',2*2! *;<,-1&*/! '-%A$1%*</-G! K*! ,1D$';*6,E1! A*'*! %=! 2-&-';,1*6,E1! 2-<-!

6$;A'-12-'! 6$;$!;?1,;$! =1!*T$! 2-!;$1,&$'-$! 2-/! 6=-'A$!2-!*B=*G!I/!;$2-/$!

%=B-',2$!*!=&,/,O*'%-!-%!-/!"\"8!Y"1%&'-*;!\/$w!"16'-;-1&*/!8-&7$2$/$B4[!&$;*12$!

-1!6=-1&*!*%A-6&$%!6$;$!-/!'HB,;-1!2-/!6*=2*/(!/*!6*/,2*2!2-/!*B=*!4!/$%!=%$%!2-/!

*B=*G!

J*'*!-/! 'HB,;-1!2-!6*=2*/-%!-6$/EB,6$%!%-! &$;*'F!-1!6$1%,2-'*6,E1!-/! 'HB,;-1!

1*&='*/!-%&*6,$1*/!2-/! '?$!4! /*!$%6,/*6,E1!-%&*6,$1*/!1*&='*/! &$;*12$!-1!6=-1&*!-/!

6/,;*G!I%&-!2-<-!D/=6&=*'!2-!D$';*!%,;,/*'!*/!'HB,;-1!1*&='*/!4!%-!2-<-!&$;*'!-1!

6=-1&*!/*!-W,%&-16,*!2-!*+-1,2*%!-1&'-!=1$!4!2$%!*T$%!*2*A&*12$!-/!'HB,;-1!*!/*%!

1-6-%,2*2-%!2-!/*%!-%A-6,-%!A'-%-1&-%!-1!-/!-6$%,%&-;*G!

I1!;=67$%!'?$%(!/*%!6*A&*6,$1-%!2-!*B=*!1$!6$1&-;A/*1!=1!;*1-0$!2-!6*=2*/-%!

-6$/EB,6$%(!/$!>=-!6*=%*!>=-!-1!/*%!O$1*%!<*0*%!*/B=1$%!'?$%!A'-%-1&-1!6*=2*/-%!

<*0$%!$!1$!&-1B*1!*B=*G!!

:-BC1!=1*!2-! /*%!A'$A=-%&*%!2-!6*=2*/-%!-6$/EB,6$%!A*'*! /$%! '?$%!2-!*/&='*!2-!

I6=*2$'(! &,-1-! >=-! '-%A*/2*'%-! -1! /*%! 6$;=1,2*2-%! 2-! ;*6'$,1+-'&-<'*2$%!

<-1&E1,6$%! >=-! %$1! 6$1%,2-'*2$%! 6$;$! <=-1$%! ,12,6*2$'-%! 2-! /*! 6*/,2*2! 2-!

*;<,-1&-%!*6=F&,6$%(! -%&*16*2*%!$! 6$'',-1&-%! Y\$%%*&,!|!M*/+-O(! ckki[G!J*'*! /*!

A*'&-!7,2'$/EB,6*(!-%!1-6-%*',$!2,%A$1-'!2-!%-',-%!2-!6*=2*/-%!A*'*!/$%!'?$%G!X1*!



ed!

A',;-'*!*A'$W,;*6,E1! %-!A=-2-!7*6-'! 6$1! /*! ,1&-'A'-&*6,E1!2-! /$%!2*&$%!>=-! 4*!

-W,%&-1!-1!-/!"#.8U"!$!/*!IJ8.J:G!!

!

7010*_' 94,/<4,)8!,#&'-#(48!

7010*_0*' +CD@CKBMF!9MA@FGEN@F!

K$%! ,16-12,$%! D$'-%&*/-%! D'-6=-1&-%!-1!-/! A-'?$2$!2-!2,%;,1=6,E1!$!*=%-16,*!2-!

//=+,*%!-1!V=,&$!Y0=/,$!u!%-A&,-;<'-[! ,16,2-1!2,'-6&*;-1&-!-1! /*!6*/,2*2!2-/!*B=*(!

A=-%&$!>=-! /$%!A'$2=6&$%!2-! /*!6$;<=%&,E1(! *''*%&'*2$%!A$'! /$%!+,-1&$%!$!A$'! -/!

-%6='',;,-1&$!%=A-'D,6,*/(!-1&='<,*1! /*%!*B=*%!2-! /$%! '?$%!4!A$'!%=A=-%&$!*D-6&*1!

%=!6*/,2*2(!/,;,&*12$!A$'!6$1%,B=,-1&-!%=!=%$G!I1!%,&=*6,$1-%!-W&'-;*%(!%-!A=-2-1!

B-1-'*'! A'$</-;*%! 2-! 6$1&*;,1*6,E1! %-+-'*(! 6$1! *D-6&*6,E1! 2,'-6&*! *! /*! +,2*!

%,/+-%&'-!4!D*=1*!*6=F&,6*G!!

I1!6*%$!2-!$6=A*'! /$%! ,16-12,$%! D$'-%&*/-%!F'-*%!-W&-1%*%(! /*!AH'2,2*!$!6*;<,$!

-1!-/!=%$!2-/!%=-/$(!A=-2-!*/&-'*'!%,B1,D,6*&,+*;-1&-!-/!6,6/$!2-/!*B=*!*!1,+-/!2-!

6=-16*!$!%=<6=-16*!7,2'$B'FD,6*%G!!

I1!-/!F'-*!2-!-%&=2,$(!/$%!%-6&$'-%!;F%!+=/1-'*</-%!6$1%&,&=4-1!/$%!AF'*;$%(!4!/$%!

+*//-%! ,1&-';$1&*T$%$%! %-6$%! 4! 6F/,2$%(! 6$;$! _=*4//*<*;<*(! P=;<*6$! 4! K$%!

M7,//$%G!

!

7010*_01' <MjBQB@CGM!@C!<EFEF!

K$%! ;$+,;,-1&$%! -1! ;*%*! >=-! $6=''-1! 6$;$! '-%=/&*2$! 2-! 2-''=;<-%(! //=+,*%!

,1&-1%*%!$!-'$%,E1!-E/,6*!$!D/=+,*/(!*D-6&*1!2,'-6&*;-1&-!*!/*!6*1&,2*2!4!6*/,2*2!2-/!

*B=*!2-!>=-<'*2*%(!*''$4$%!4!'?$%(!A$'!-/!*=;-1&$!1$&*</-!2-!/*!6$16-1&'*6,E1!2-!

%-2,;-1&$%!-1!%=%A-1%,E1!$!2-!D$12$(!A$'!/$%!6*;<,$%!-1!/$%!6='%$%!2-!/$%!'?$%!4!

A$'!-/!*=;-1&$!$!+*',*6,E1!2-!/$%!6*=2*/-%G!!

:$1!-D-6&$%!*2,6,$1*/-%!/*%! ,1=12*6,$1-%(! /*!2-%&'=66,E1!2-/!7F<,&*&!2-!-%A-6,-%(!

-1&'-!$&'$%G!!

!



ee!

7010*_07' 5MNDEC@F!

I/! *B=*! %=A-'D,6,*/! 2-! /*B$%(! '?$%! 4! >=-<'*2*%! -%&F! %=0-&*! *! /*! *;-1*O*! 2-!

6$1&*;,1*6,E1!-1!6*%$!2-!=1*!-'=A6,E1!+$/6F1,6*@!/$%!,;A*6&$%!%-!'-/*6,$1*1!6$1!

/*!6*?2*!2-!6-1,O*!>=-!*D-6&*!/*%!6*'*6&-'?%&,6*%! D?%,6$!u!>=?;,6*%!2-/!*B=*(!>=-!

A=-2-! /,;,&*'! -/! =%$! 2-/! *B=*! A*'*! 6$1%=;$! 7=;*1$(! *1,;*/! $! *B'?6$/*G! K$%!

-6$%,%&-;*%! *6=F&,6$%! ,B=*/;-1&-! -%&*'?*1! *;-1*O*2$%! A$'! -/! 6*;<,$! 2-! /*!

&-;A-'*&='*! 2-/! *B=*! 4! A$'! /*! 2,%;,1=6,E1! 2-/! $W?B-1$! 2,%=-/&$G! P*;<,H1! /*%!

*D-6&*6,$1-%!%-!*%$6,*1!6$1!/*!//=+,*!F6,2*!*!A*'&,'!2-!/$%!B*%-%!+$/6F1,6$%(!6$1!/*!

2-B'*2*6,E1!2-!/$%!%,%&-;*%!A'$2=6&,+$%!*6=?6$/*%!-1!/*!-6$1$;?*!/$6*/(!4!A$'!/$%!

',-%B$%!2-!6'-6,2*%!4!*''*%&'-!2-!%-2,;-1&$%!*!A*'&,'!2-!/*7*'-%!Y5J:(!ckkg[G!

I/!F'-*!2-!-%&=2,$!-%&F!*;-1*O*2*!A$'! /*! ,1D/=-16,*!2-!+$/6*1-%!A$&-16,*/;-1&-!

*6&,+$%! 6$;$! -/! ";<*<='*(! M*4*;<-(! J=/=/*7=*(! _=*B=*! J,67,167*(! .&*6*O$(!

.1&,%*1*(!"/,1,O*!:='!4!M$&$A*W,G!Y"1%&,&=&$!_-$D?%,6$!IJ#(!ckak[G!

!

707' .+#6,/8&+")! #<2+4,&#(! )-+4,&#.)! #(! -4"'-8)!

l%.-+")!$#-#!(#8!8'2"'4,"#8!

7070*' 8'2"'4,"#!.4(!-%)!$+&#!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!J,&*!%-!/$6*/,O*!-1!/*!'-B,E1!%,-''*!2-/!I6=*2$'(!

*/! %='! s! -%&-! 2-! /*! A'$+,16,*! 2-! J,67,167*G! J$%--! =1*! D$';*! */*'B*2*! 6$1!

$',-1&*6,E1!%='!s!1$'&-(!4!/,;,&*!A$'!-/!1$'&-!6$1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!

./&$!4!A$'!-/!$-%&-!6$1!/*!%=<6=-16*!2-/!'?$!:*1!J-2'$G!.<*'6*!=1!F'-*!&$&*/!2-!

gpd(gp!x;c(!>=-!'-A'-%-1&*!-/!g(kd~!2-/!F'-*!2-!-%&=2,$G!9-%2-!-/!A=1&$!2-!+,%&*!

A$/?&,6$!*2;,1,%&'*&,+$!6$;A'-12-!g!6*1&$1-%!Y+-'!6=*2'$!o[G!

"PEKAM!^0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!$BGE!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

K*&*6=1B*! g(aj! k(oj!

.'67,2$1*! d(eo! k(gp!

V=,&$! dkp(ip! gc(aj!

8-0?*! cee(eo! ea(ap!



eg!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

3=;,T*7=,! dk(jo! g(ao!

P$&*/! \ZiU\Z' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

'

7070*0*'"Mc@AGPAE!j@L@GEN!

./'-2-2$'!2-/!gc~!2-/!F'-*!2-!-%&*!%=<6=-16*!A-'&-1-6-!*/!98V!4!A'-%-1&*! /*!

%,B=,-1&-!6$<-'&='*!+-B-&*/!-1!-/!98VG!:-!;=-%&'*!-1!/*!D,B='*!aG! !

9BLPAE!*0' "Mc@AGPAE!j@L@GEN!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!$BGE!

!
Fuente: (MDMQ-SA, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Yeo~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-!6$<-'&='*!+-B-&*/!2-/!I6=*2$'! Y:I#JK.9I:(!ckkc[(!A'-%-1&*!-1!%=!;*4$'?*!

6$<-'&='*! 2-! AF'*;$! Yio~[(! -',*/-%! Yae~[(! 1,-+-! 4! 7,-/$! Yj~[(! A*%&$%! Yg~[! 4!

+-B-&*6,E1!*'<E'-*!4!*'<=%&,+*!Ye~[G!!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!ad~!Yjg(po!x;c[G!

K*!,1D$';*6,E1!%$<'-!/$%!6*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!

%=<6=-16*!2-/!'?$!J,&*!%-!;=-%&'*!-1!-/!6=*2'$!pG!

!

51% 

18% 

14% 

6% 

4% 
3% 

1% 
Total Herbazales húmedos

Total Arbustos húmedos

Total Cultivos

Total Pastos

Total Suelos desnudos

Total Bosques húmedos

Total Vegetación cultivada coníferas

Total Herbazales secos



ei!

"PEKAM!_0' "EQcBMF!QPNGBG@Q?MAEN@F!@C!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!$BGE!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! oj(ai! ci(eg!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!

D$'-%&*/-%!
c(di! k(jc!

P$&*/!M$1%-'+*6,E1!2-!+-B-&*6,E1!A*'*;=1*! cao(do! ii(co!

P$&*/!"16'-;-1&$!2-!/*!;*167*!='<*1*!ckkp! a(eg! k(ee!

P$&*/!8*167*!='<*1*!apoi! k(kc! k(ka!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! p(pa! d(ka!

P$&*/!JH'2,2*!2-!+-B-&*6,E1!A*'*;=1*! ak(ca! d(ak!

+EI?L'lAPA@?L' iWZU\X' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

9-!-%&*!;*1-'*!%-!-%&*</-6-!>=-!-/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!

%=! ;*4$'! A*&-! A$'! AF'*;$%! 6$1! +-B-&*6,E1! 2-1%*! 4! <=-1*! 6$1%-'+*6,E1(! -1!

2$12-!-W,%&-!6,-'&*!,16,2-16,*!1-B*&,+*!2-/!A$%,</-!*A$'&-!$'BF1,6$!2-!/$%!A*%&$%!4!

A-%&,6,2*%!2-!/$%!6=/&,+$%G!

'

7070*01'.@QMLAEbgE!

I1! -%&*! %=<6=-16*! 1$! -W,%&-1! A$</*6,$1-%! 6$1! ;F%! 2-! a! kkk! 7*<,&*1&-%G!

J*''$>=,*%!6$;$!J,1&*B!4!8*67*67,!D$';*1!A*'&-!2-!-%&*!6=-16*!A-'$!/*%!O$1*%!

6$1!;*4$'! 2-1%,2*2! A$</*6,$1*/! 4! A$</*6,$1-%! ,;A$'&*1&-%! 2-! -%&*%! A*''$>=,*%!

%-!-16=-1&'*1!D=-'*!2-!/*!%=<6=-16*G!

!

7070*07'-B@FLMF!,EGPAEN@F!

I%&*! %=<6=-16*! -%&F! %=0-&*! *! *;-1*O*! +$/6F1,6*! 2-/! +$/6F1! M$&$A*W,! 4! -%!

%=%6-A&,</-! *! /*! D$';*6,E1! 2-! /*7*'-%! *! &'*+H%! 2-/! '?$! J,&*! -1! 6*%$! 2-! =1*!

-'=A6,E1@!-%&F!&*;<,H1!/$6*/,O*2*!-1!=1*!O$1*!%=%6-A&,</-!*!%,%;$%!4!*!/*!6*?2*!

2-!6-1,O*!-1!6*%$!2-!/*!-'=A6,E1!2-/!+$/6F1!.1&,%*1*G!

!



ej!

7070*0:'2BMDNBQE!

J'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! =/&'*7C;-2$! Ydj~[(! 7,A-'7C;-2$!

%=A-',$'!Ycp~[!-!7,A-'7C;-2$!,1D-',$'!Yca~[G!I%&$%!A,%$%!<,$6/,;F&,6$%!'-D/-0*1!/*!

2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!'-/*6,E1!*!

/*%! &-;A-'*&='*%! ;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*! A',16,A*/;-1&-! /$%!

&-';$&,A$%! $'$&'$A,6*/! ,1D-',$'! Yei~[(! %=A'*&'$A,6*/! %=A-',$'! Ycg~[! 4! $'$&'$A,6*/!

%=A-',$'!Yac~[G!I%&$%!A,%$%!<,$6/,;F&,6$%!'-D/-0*1!-/!?12,6-!2-!&-';,6,2*2G!

!

7070*0R'8@AjBDBMF!

:,! /$%!6*1&$1-%!6$/,12*1!6$1!A$</*2$%!2-!,;A$'&*16,*(! /$%!%-'+,6,$%!AC</,6$%!%$1!

2-!;-0$'!6*/,2*2G!I1!-/! 6=*2'$!ak!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!

%=<6=-16*!6$1!/*!A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!*a0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!$BGE!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k!

1AM'

SmQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

%?I?FTPl?' jk(ea! c(jg! ce(g!

&@FGKMEP?' gg(op! o(po! ci(je!

:TKIE' pi(kd! k(ij! c(ie!

5AVd?' ip(dj! d(gc! cg(ce!

1TJKp?GTK' pd(oa! a(kp! e(i!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! $<%-'+*! >=-! A'-2$;,1*! /*! A'$6-2-16,*! 2-/! *B=*! 2-! /*! '-2! AC</,6*! 2-!

*<*%&-6,;,-1&$G!

!

7070*0W'#DGBjBKEK@F!@DMCIQBDEF!

I1!-/!%-6&$'!-6$1E;,6$!A',;*',$!%-!&,-1-!B'*1!A*'&-!2-!/*!A$</*6,E1!$6=A*2*!-1!

*B',6=/&='*(!B*1*2-'?*(!6*O*(!%,/+,6=/&='*@!$&'$!%-6&$'! ,;A$'&*1&-!-%! /*!-WA/$&*6,E1!

2-!;,1*%!4!6*1&-'*%G!



eo!

I1! -/! %-6&$'! -6$1E;,6$! %-6=12*',$! %$<'-%*/-! /*! ,12=%&',*! ;*1=D*6&='-'*! 4! /*!

6$1%&'=66,E1G!

./B=1$%!6*1&$1-%!6$;$!3=;,T*7=,!7*1!A*%*2$!2-!%-'!A'$+--2$'-%!2-!A'$2=6&$%!

*B'?6$/*%!*!6$;-'6,*/-%(!4!2-!6'-6,;,-1&$!='<*1?%&,6$!6$1!A'$B'-%,+*!2-;*12*!2-!

%-'+,6,$%!<F%,6$%!Y+-'!6=*2'$!aa[G!

"PEKAM!**0' #DGBjBKEK@F!@DMCIQBDEF!@C!NMF!DECGMC@F!K@!NE!FPcDP@CDE!K@N!AgM!

$BGE!

#&-+7-'

&#+*3*/&/'k'

5&-$.&#+$1&' #)5!1#*)' "!13*#*)"'

)+1)"'a&01*#$%+$1&U'

5*-&"U'

)10&-*O&#*)-!"'4'

710&-)"'

!;+1&+!11*+)1*&%!"e'

K*&*6=1B*! ad(jj! ep(pe! di(ag! k(ae!

.'67,2$1*! p(ja! ep(ia! ek(io! k(kk!

V=,&$! ak(ei! ep(da! ek(ki! k(aj!

8-0?*! ak(ik! gj(ec! da(oj! k(ac!

3=;,T*7=,! aa(pj! ei(oc! ea(ap! k(kc!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

'

7070*0X'$AMJ@DGMF!kBKAM@NoDGABDMF!

K*%! 6-1&'*/-%!7,2'$-/H6&',6*%!2-! ,;A$'&*16,*!-1! /*! %=<6=-16*! %$1! /*%! %,B=,-1&-%!

Y+-'!6=*2'$!ac[b!

"PEKAM!*10' "@CGAEN@F!lBKAM@NoDGABDEF!@C!NE!FPcDP@CDE!K@N!AgM!$BGE!

-)561!' +*()' .$!-+!'
()+!-#*&'

a5qe'

#&$/&%'

aJi`Ce'

#)+&'

aJCPJe'

3-6=A-'*2$'*!
M-1&'*/-%!

.=&$A'$2=6&$'*%!

P',<=&*',$!s!

3?$!J,&*!
ae(g! %Z2! d!akc!

I/!M*';-1!

M-1&'*/-%!2-!/*%!

I;A'-%*%!

_-1-'*2$'*%!

P',<=&*',$!s!

3?$!J,&*!
o(c! %Z2! d!cek!



ep!

-)561!' +*()' .$!-+!'
()+!-#*&'

a5qe'

#&$/&%'

aJi`Ce'

#)+&'

aJCPJe'

3=;,A*;<*!
J$&-16,*!"1%&*/*</-!

-1&'-!k!4!a!8t!
3?$!J,&*! k(d! a(pi! d!kok!

Fuente: Cartografía FONAG 2008, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

7070*0^''FMF!K@N!ELPE!

9-!*6=-'2$!*/!-%&=2,$!2-!5D-'&*!4!9-;*12*!2-/!3-6='%$!U?2',6$!-1! /*!U$4*!2-!

V=,&$! Y9-! N,-+'-! |! M$-//$(! ckko[! %-! A'-%-1&*'$1! /$%! %,B=,-1&-%! '-%=/&*2$%! Y+-'!

6=*2'$!ad[b!!

"PEKAM!*70' )b@AGE!J!K@QECKE!K@N!A@DPAFM!kgKABDM!@C!@N!AgM!$BGE!

#&$/&%'

5!/*)'

-&+$1&%'

aJi`Ce'

&0$&'

()+&6%!'

aJi`Ce'

1*!0)'

aJi`Ce'

*-/$"+1*&"'

aJi`Ce'

9*/1)!%!#+1*#*/&/'

aJi`Ce'

#&$/&%'

5!/*)'

WXX^'

aJi`Ce'
#' 1' +' #' 1' #' 1' #' 1'

ac(g! c(o! k(c! k(ee! g(de! k(da! k! k! c(a! c(a! o(d!

M!�!6*A&*6,$1-%@!3!�!'-&$'1$@!P!�!&'*%+*%-!

Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

7070*0_'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I/! '?$! J,&*! 1$! 7*! %,2$! *1*/,O*2$! *! A'$D=12,2*2! -1! -%&=2,$%! *1&-',$'-%(! A-'$! -1!

B-1-'*/!;=-%&'*!=1*!6*/,2*2!<=-1*!-1!%=!A*'&-!*/&*!A$'!-%&*'!'$2-*2$!2-!AF'*;$%!

%,1!A$</*6,$1-%!2-! ,;A$'&*16,*G!I1!%=!A*'&-!<*0*! /$%!6=/&,+$%!*=;-1&*1! 4!%-!7*!

-16$1&'*2$!6$1&*;,1*6,E1!A$'!A-%&,6,2*%!6-'6*!2-!%=!=1,E1!6$1!-/!'?$!:*1!J-2'$G!

P*;<,H1!%-!7*!-16$1&'*2$!6$1&*;,1*6,E1!A$'!6$/,D$';-%!&$&*/-%!4!D-6*/-%!-1! /$%!

%-6&$'-%! 6$1! A'-2$;,1,$! 2-! A*%&$%G! .6&=*/;-1&-! &,-1-! ;*4$';-1&-! =1! =%$!

'-6'-*&,+$!A$'!/*%!6*%6*2*%(!A*,%*0-%!4!<*/1-*',$%!1*&='*/-%G!

!

70701' 8'2"'4,"#!.4(!-%)!8#,!$4.-)!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/! '?$!:*1!J-2'$!%-!-16=-1&'*!=<,6*2*!-1! /*! '-B,E1!

%,-''*!2-/!I6=*2$'(!*/!%='!2-!/*!A'$+,16,*!2-!J,67,167*G!J$%--!=1*!D$';*!*/*'B*2*!



gk!

6$1!$',-1&*6,E1! %='$-%&-! s! 1$'-%&-G! K,;,&*! A$'! -/! 1$'&-! 6$1! /*! %=<6=-16*! 2-/! '?$!

_=*4//*<*;<*!./&$!4!A$'!-/!-%&-!6$1!/*!%=<6=-16*!2-/!'?$!J,&*(!6$;A'-12-!=1!F'-*!

&$&*/! 2-! *A'$W,;*2*;-1&-! jgk(jj! x;c(! >=-! 6$1%&,&=4-! -/! i(dj~! 2-/! F'-*! 2-!

-%&=2,$G!9-%2-!-/!A=1&$!2-!+,%&*!A$/?&,6$!*2;,1,%&'*&,+$! /*!%=<6=-16*!%-! /$6*/,O*!

-1!g!6*1&$1-%!Y+-'!6=*2'$!ae[G!

"PEKAM!*:0' "ECGMC@F!K@!NE!FPcDP@CDE!K@N!AgM!8EC!$@KAM!

#&-+7-'
h1!&''

ajJWe'

h1!&''

ake'

K*&*6=1B*! o(ac! a(ko!

:,B67$%! k(kkd! k(kkke!

V=,&$! pj(ke! ac(pd!

8-0?*! geo(kj! jd(kk!

3=;,T*7=,! pj(gd! ac(pp!

+EI?L' [\XU[[' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

707010*'"Mc@AGPAE!5@L@GEN! !

./'-2-2$'!2-/!ad~!2-/!F'-*!2-!-%&*!%=<6=-16*!A-'&-1-6-!*/!98V!4!A'-%-1&*! /*!

%,B=,-1&-! 6$<-'&='*! +-B-&*/! %-BC1! -/! ;*A*! 2-! 6$<-'&='*! +-B-&*/! 2-/! 98V! Y+-'!

D,B='*!c[G! !

9BLPAE!10' "Mc@AGPAE!j@L@GEN!K@!NE!FPcDP@CDE!K@N!AgM!8EC!$@KAM!

!
Fuente: (MDMQ-SA, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

33% 

25% 

19% 

9% 

9% 

3% 

1% 

Total Arbustos húmedos

Total Infraestructura

Total Pastos

Total Vegetación
cultivada latifoliadas

Total Cultivos

Total Herbazales
húmedos

Total Herbazales secos

Total Bosques húmedos



ga!

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Yoj~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-! 6$<-'&='*! +-B-&*/! 2-/! I6=*2$'! Y:I#JK.9I:(! ckkc[(! 6$''-%A$12-! -1! %=!

;*4$'?*! 6$<-'&='*! 2-! A*%&$%! Yek~[(! 6=/&,+$%! Yck~[(! AF'*;$! Yap~[(! +-B-&*6,E1!

*'<E'-*!4!*'<=%&,+*!Yaj~[!4!F'-*!='<*1*!Yd~[G!!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!gi~!Yeap(c!x;c[G!

K*!,1D$';*6,E1!%$<'-!/$%!6*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!

%=<6=-16*!2-/!'?$!:*1!J-2'$!%-!;=-%&'*!-1!-/!6=*2'$!agG!

"PEKAM!*R0' "EQcBMF!QPNGBG@Q?MAEN@F!K@!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!8EC!$@KAM!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! gk(oe! gj(ig!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! d(ee! d(pk!

P$&*/!M$1%-'+*6,E1!2-!+-B-&*6,E1!A*'*;=1*! d(ak! d(gc!

P$&*/!"16'-;-1&$!2-!/*!;*167*!='<*1*!ckkp! ca(ia! ce(gk!

P$&*/!8*167*!='<*1*!apoi! k(ae! k(ag!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! o(pg! ak(ag!

P$&*/!JH'2,2*!2-!+-B-&*6,E1!A*'*;=1*! k(ac! k(ad!

+EI?L'lAPA@?L' ^^UYZ' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

9-!-%&*!;*1-'*!%-!-%&*</-6-!>=-!-/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!

%=! ;*4$'?*! A$'! A*%&$%(! 6=/&,+$%(! AF'*;$! 6$1! +-B-&*6,E1! 4! F'-*%! ='<*1*%!

,;A$'&*1&-%!>=-!7*1!&-1,2$!=1!*/&$!6'-6,;,-1&$!*!&'*+H%!2-/!&,-;A$G!9-!*>=?!1*6-1!

A'$</-;F&,6*%! 6$;$! /*! *A$'&*6,E1! 2-! ;*&-',*! $'BF1,6*(! A-%&,6,2*%! 4! *B=*%!

'-%,2=*/-%!*!/$%!'-6='%$%!7?2',6$%G'

'



gc!

7070101'.@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*(!$<&-1,2*!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak(!-1!<*%-!*!,1D$';*6,E1!2-/!"#IM!Y+-'!D,B='*!d[G!

9BLPAE!70' $McNEDBMC@F!K@!NEF!?EAAMrPBEF!K@!NE!FPcDP@CDE!K@N!AgM!8EC!$@KAM!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!apd!ogj!7*<,&*1&-%G!

!

7070107'-B@FLMF!CEGPAEN@F!

I%&*!%=<6=-16*! &,-1-!=1*!;-1$'!*;-1*O*!2-! /*7*'-%!-1!6*%$!2-!=1*!-'=A6,E1!

2-/!+$/6F1!M$&$A*W,(!%,1!-;<*'B$!%-!/$6*/,O*!-1!=1*!O$1*!6$1!*/&*!%=%6-A&,<,/,2*2!

*!%,%;$%!4!*/&$!',-%B$!2-!6*?2*!2-!6-1,O*!-1!6*%$!2-!/*!-'=A6,E1!2-!/$%!+$/6*1-%!

M$&$A*W,!$!.1&,%*1*G!!

!

707010:'2BMDNBQE!

J'-%-1&*!A',16,A*/;-1&-! /$%!$;<'$&,A$%!7C;-2$! ,1D-',$'! Ygo~[(!7C;-2$!%=A-',$'!

Yck~[! -! 7,A-'7C;-2$! ,1D-',$'! Yad~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! /*!

2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-!/*!A'-6,A,&*6,E1!-1!'-/*6,E1!*!/*%!&-;A-'*&='*%!

;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*! A',16,A*/;-1&-! /$%! &-';$&,A$%! ;-%$&'$A,6*/!
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gd!

%=A-',$'!Yco~[(!%=A'*&'$A,6*/! ,1D-',$'! Ycj~[!4!%=A'*&'$A,6*/!%=A-',$'!Yap~[G!I%&$%!

A,%$%!<,$6/,;F&,6$%!'-D/-0*1!-/!?12,6-!2-!&-';,6,2*2G!

!

707010R'8@AjBDBMF!

J*'*!-/!F'-*!2-!-%&*!6=-16*!=<,6*2*!2-1&'$!2-/!98V(! /*!6$<-'&='*!2-! /*! '-2!2-!

*B=*!A$&*</-!*%6,-12-!*!=1!pa~(!-1!*B=*!A$&*</-!A$'!&=<-'?*!2-1&'$!2-!6*%*(!jo!

~!4!/*!6$<-'&='*!2-!/*!'-2!2-!*/6*1&*',//*2$!*%6,-12-!*!=1!od(e~G!Y:-6'-&*',*!2-!

P-'',&$',$(!UF<,&*&!4!R,+,-12*(!ckka[G!I1!-/!6=*2'$!ai!%-! ,12,6*! /*!'-/*6,E1!2-! /$%!

6*1&$1-%!2-!-%&*!%=<6=-16*!6$1!/*!A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!*W0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!8EC!$@KAM!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k!

1AM'

SmQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

%?I?FTPl?' jk(ea! c(jg! ce(g!

"KlFGEC' do(ji! j(d! gk(ej!

:TKIE' pi(kd! k(ij! c(ie!

5AVd?' ip(dj! d(gc! cg(ce!

1TJKp?GTK' pd(oa! a(kp! e(i!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

K*!&*</*!;=-%&'*!>=-!-1!-/!M*1&E1!:,B67$%!2-!A'$+,16,*!2-!M$&$A*W,(!/*!A',16,A*/!

A'$6-2-16,*!2-/!*B=*!-%!A$'!'?$%!+-'&,-1&-%!*6->=,*%!$!6*1*/-%!;$%&'F12$%-!=1*!

1-6-%,2*2!2-!6$<-'&='*!2-!/*!'-2!AC</,6*!2-!*B=*!A$&*</-G!

!

707010W'#DGBjBKEK@F!@DMCIQBDEF!

:-! A'-%-1&*1! /$%! &'-%! %-6&$'-%! -6$1E;,6$%(! =1! %-6&$'! A',;*',$! 6$1! *B',6=/&='*(!

6*O*(!B*1*2-'?*(!%,/+,6=/&='*@!=1!%-6&$'!%-6=12*',$(!6$1!,12=%&',*%!;*1=D*6&='-'*%@!

4(!=1!%-6&$'!&-'6,*',$!6$1!A'-2$;,1*16,*!2-!6$;-'6,$!*/!A$'!;*4$'!4!;-1$'G!

!



ge!

707010X'$AMJ@DGMF!kBKAM@NoDGABDMF!

K*%! 6-1&'*/-%! 7,2'$-/H6&',6*%! =<,6*2*%! -1! /*! %=<6=-16*! 2-/! '?$! :*1! J-2'$! %-!

,16/=4-1!-/!6=*2'$!ajG!

"PEKAM!*X0' "@CGAEN@F!kBKAM@NoDGABDEF!@C!NE!FPcDP@CDE!K@N!AgM!8EC!$@KAM!

-)561!' +*()' .$!-+!'
()+!-#*&'

a5qe'

#&$/&%'

aJi`Ce'

#)+&'

aJCPJe'

:*1!

J-2'$!

J$&-16,*!

"1%&*/*</-!-1&'-!

a4!ak!8t!

3?$!:*1!

J-2'$!
p(g! j(kk! c!jik!

J*%$67$*!

M-1&'*/-%!2-!/*%!

I;A'-%*%!

9,%&',<=,2$'*%!

P',<=&*',$!s!

3?$!:*1!

J-2'$!

e(g! %Z2! d!cgd!

K*!M*/-'*!
M-1&'*/-%!

.=&$A'$2=6&$'*%!

3?$!:*1!

J-2'$!
c(o! %Z2! c!ocp!

K$%!

M7,//$%!

M-1&'*/-%!2-!/*%!

I;A'-%*%!

9,%&',<=,2$'*%!

P',<=&*',$!s!

3?$!:*1!

J-2'$!

a(o! %Z2! c!iek!

:,//=167,!
M-1&'*/-%!

.=&$A'$2=6&$'*%!

P',<=&*',$!s!

3?$!:*1!

J-2'$!

k(e! %Z2! c!pdg!

I/!M7*=A,!

J$&-16,*!

"1%&*/*</-!-1&'-!

k4!a!8t!

P',<=&*',$!s!

3?$!:*1!

J-2'$!

k(a! k(dg! d!dck!

Fuente: Cartografía FONAG 2008, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

707010^''FMF!K@N!ELPE!

9-!*6=-'2$!*/!-%&=2,$!2-!5D-'&*!4!9-;*12*!2-/!3-6='%$!U?2',6$!-1! /*!U$4*!2-!

V=,&$(!%-!A'-%-1&*'$1! /$%!%,B=,-1&-%! '-%=/&*2$%(!-1!'-/*6,E1!*/!=%$!2-/!*B=*!Y+-'!

6=*2'$!ao[G!

!



gg!

"PEKAM!*^0' )b@AGE!J!K@QECKE!K@N!A@DPAFM!kgKABDM!@C!@N!AgM!8EC!$@KAM!

#&$/&%'

5!/*)'

-&+$1&%'

aJi`Ce'

&0$&'

()+&6%!'

aJi`Ce'

1*!0)'

aJi`Ce'

*-/$"+1*&"'

aJi`Ce'

9*/1)!%!#+1*#*/&/'

aJi`Ce'

#&$/&%'

5!/*)'

WXX^'

aJi`Ce'#' 1' +' #' 1' #' 1' #' 1'

ae(d! a(kc! k(oc! k! ad(od! o(ca! a(ge! a(cd! cc(ji! o(ic! ak(c!

M!�!6*A&*6,$1-%@!3!�!'-&$'1$@!P!�!&'*%+*%-!

Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

!

707010_'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I/! '?$!:*1!J-2'$! A'-%-1&*!=1*! 6$1&*;,1*6,E1! %-+-'*!A-'$!;-1$'! >=-! /*! 2-! /$%!

'?$%! 8$10*%! $! 8*67F1B*'*(! 2-<,2$! A',16,A*/;-1&-! *! /*! 2-%6*'B*! 2-! *B=*%!

'-%,2=*/-%!2-!/*%!A$</*6,$1-%!',<-'-T*%G!.2-;F%!-1!%=!&'*4-6&$!%-!7*!-16$1&'*2$!

6$1&*;,1*6,E1! A$'! A-%&,6,2*%! 2-<,2$! *! /*! *B',6=/&='*(! 4! 6$1&*;,1*6,E1! A$'!

6$/,D$';-%! &$&*/-%!4! D-6*/-%!2-<,2$!*! /*!B*1*2-'?*G!M-'6*!2-!%=!=1,E1!6$1!-/! '?$!

J,&*! %-! 2-&-6&*'$1! ;-&*/-%! A-%*2$%(! A'$<*</-;-1&-! 2-<,2$! *! /*! =<,6*6,E1! 2-!

*/B=1*%!,12=%&',*%G!!

!

70707' 8'2"'4,"#!.4(!-%)!6'#V((#2#<2#!#(&)!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!_=*4//*<*;<*!*/&$!%-!-16=-1&'*!=<,6*2*!-1!/*!

'-B,E1!%,-''*!2-/!I6=*2$'(!*/!6-1&'$!s!-%&-!2-!/*!A'$+,16,*!2-!J,67,167*(!A$%--!=1*!

D$';*! '-2$12-*2*G! K*! %=<6=-16*! /,;,&*! A$'! -/! 1$'&-! 6$1! /*%! %=<6=-16*%!2-! /$%!

'?$%!_=*4//*<*;<*!8-2,$!4!J,%>=-(!4!A$'!-/!$-%&-!6$1!/*!%=<6=-16*!2-/!'?$!N/*16$!

*/&$G! P,-1-! =1! F'-*! &$&*/! 2-! *A'$W,;*2*;-1&-! a! dgo(pk! x;c(!>=-! '-A'-%-1&*! -/!

aa(gc~! 2-/! F'-*! 2-! -%&=2,$G! 9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$! *2;,1,%&'*&,+$!

6$;A'-12-!i!6*1&$1-%(!>=-!%-!,12,6*1!-1!-/!6=*2'$!apG!!

"PEKAM!*_0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!ENGM!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

I/!M7*6$! k(jp! k(ki!



gi!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

V=,0$%! c(aj! k(ai!

V=,&$! adag(ie! pi(oc!

M*4*;<-! dp(id! c(pc!

8-0?*! k(ej! k(kd!

3=;,T*7=,! k(ck! k(ka!

+EI?L' Yi\^UZX' YXXUXX'

Fuente: IGM, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

707070*'"Mc@AGPAE!5@L@GEN!

./'-2-2$'!2-/!pj~!2-/!F'-*!2-!-%&*!%=<6=-16*!-%&F!$6=A*2*!A$'!-/!98V(!6$;$!

%-!;=-%&'*!-1!/*!D,B='*!eG!

9BLPAE!:0' "Mc@AGPAE!j@L@GEN!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!ENGM!

!
Fuente: (MDMQ-SA, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Yd~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-!6$<-'&='*!+-B-&*/!2-/!I6=*2$'! Y:I#JK.9I:(!ckkc[(!A'-%-1&*!-1!%=!;*4$'?*!

18% 

16% 

15% 
14% 

14% 

14% 

4% 

2% 
2% 

Total Arbustos húmedos

Total Pastos

Total Herbazales húmedos

Total Infraestructura

Total Cultivos

Total Arbustos secos

Total Vegetación cultivada
latifoliadas

Total Bosques húmedos

Total Herbazales secos

Total Suelos desnudos de origen
antropogénico



gj!

6$<-'&='*!2-!AF'*;$!Ydp~[(!6=/&,+$%!Ycj~[(!+-B-&*6,E1!*'<E'-*!4!*'<=%&,+*!Yci~[!

4!A*%&$%!Yj~[G!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!dk~!Yekp(d!x;c[G!

K*! ,1D$';*6,E1! %$<'-! /$%! 6*;<,$%! ;=/&,&-;A$'*/-%! -1! /*! 6$<-'&='*! 2-! /*!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!*/&$!%-!;=-%&'*!-1!-/!6=*2'$!ckG!

"PEKAM!1a0' "EQcBMF!QPNGBG@Q?MAEN@F!K@!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!ENGM!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! jed(jg! go(cc!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! ci(de! c(ki!

P$&*/!M$1%-'+*6,E1!2-!+-B-&*6,E1!A*'*;=1*! cgc(ei! ap(ji!

P$&*/!"16'-;-1&$!2-!/*!;*167*!='<*1*!ckkp! acd(ig! p(io!

P$&*/!8*167*!='<*1*!apoi! gd(dp! e(ao!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! ep(oc! d(pk!

P$&*/!JH'2,2*!2-!+-B-&*6,E1!A*'*;=1*! cj(pp! c(ap!

+EI?L'lAPA@?L' YW[[UgX' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! F'-*! 2-! -%&*! %=<6=-16*! -%&F! 6$1D$';*2*! -1! %=! ;*4$'?*! A$'! *'<=%&$%! 4!

7-'<*O*/-%! 7C;-2$%! >=-! %-! -16=-1&'*1! -1! O$1*%! 2-! AF'*;$%G! P*;<,H1! -%&F!

6=<,-'&*!-1!B'*1!A*'&-!A$'!A*%&$%(!6=/&,+$%!4! /*%!F'-*%!='<*1*%!;F%! ,;A$'&*1&-%!

-1! -/! F'-*! 2-! -%&=2,$G! 9-! *>=?! 1*6-1! A'$</-;F&,6*%! 6$;$! /*! *A$'&*6,E1! 2-!

;*&-',*!$'BF1,6*!4!A-%&,6,2*%!A',16,A*/;-1&-!-1!-/!/*2$!$',-1&*/!2-!/*!%=<6=-16*(!4!

-/!*A$'&-!2-!*B=*%!'-%,2=*/-%!2-!/*!6,=2*2!2-!V=,&$!*!/$%!'-6='%$%!7?2',6$%G!

!

7070701'.@QMLAEbgE!

K*!%=<6=-16*!*/&*!2-/!'?$!_=*4//*<*;<*!-%!=1*!2-!/*%!;F%!A$</*2*%!2-/!I6=*2$'G!!



go!

I/! 1=-+$! *-'$A=-'&$! ,1&-'1*6,$1*/! 2-! V=,&$(! =<,6*2$! *! ad! x;! 2-! /*! 6,=2*2! 2-!

V=,&$(! &-12'F! =1*! ,1D/=-16,*! %$6,$! -6$1E;,6*! 2,'-6&*! -1! /*%! A*''$>=,*%!

%=<='<*1*%! 2-! P*<*<-/*(! J=-;<$! 4! Q*'=>=?(! 4! =1*! ,1D/=-16,*! ,12,'-6&*! /*%!

A*''$>=,*%! %=<='<*1*%! 2-! _=*4//*<*;<*(! -/! V=,167-(! M7-6*(! J,D$(! P=;<*6$! 4!

M=;<*4FG!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!g!4!i[G!J*'*!-%&$!%-!7*1!%-A*'*2$!

-1! c! 6=*2'$%! /*%! g! ;*4$'-%! A$</*6,$1-%! 2-/! '-%&$! 2-! A$</*6,$1-%(! //*;*2*%!

A$</*6,$1-%!;-1$'-%(!&$;*12$!-1!6=-1&*!/*%!A$</*6,$1-%!2-!A*''$>=,*%!2-!;F%!
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Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 
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Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  
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Fuente: Secretaría de Ambiente, (Andrade, L., et al, 2012) 
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"PEKAM!1*0' +CDA@Q@CGM!K@N!OA@E!PAcECE!K@!NE!DBPKEK!K@!dPBGM!S*XWae1aa7T!

'
Fuente: Secretaría de Ambiente, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!c!aai!kek!2-!7*<,&*1&-%G!

'

7070707'#DGBjBKEK@F!@DMCIQBDEF! !

I1! $'2-1! 2-! ,;A$'&*16,*! %-! &,-1-1! *! /*! B*1*2-'?*(! *B',6=/&='*(! A,%6,6=/&='*! 4!

-6$&=',%;$(! -1&'-! $&'*%! *6&,+,2*2-%! A=-2-1! ;-16,$1*'%-! /*! *B'$,12=%&',*! 4!

B-1-'*6,E1!2-!7,2'$-/-6&',6,2*2G!!

!

707070:'-B@FLMF!CEGPAEN@F!

J'-%-1&*!;*4$'!A-/,B'$!2-! /*7*'-%!*! &'*+H%!2-/! '?$!_=*4//*<*;<*!-1!6*%$!2-! /*!

-'=A6,E1!2-/!+$/6F1!M$&$A*W,!4!O$1*%!6$1!=1!;*4$'!A-/,B'$!2-!6*?2*!2-!6-1,O*!-1!

6*%$!2-!/*!-'=A6,E1!2-!/$%!+$/6*1-%!J,67,167*!$!.1&,%*1*G!P*;<,H1!-%&F!=<,6*2*!

-1!=1*!O$1*!2-!*/&$!A'-2$;,1,$!2-!%,%;$%G!

!
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I%&*! %=<6=-16*! A'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! 7C;-2$! ,1D-',$'! Ycc~[(!

%=<7C;-2$! %=A-',$'! Yap~[! -! 7,A-'7C;-2$! ,1D-',$'! Yad~[G! I%&$%! A,%$%!

<,$6/,;F&,6$%! '-D/-0*1! /*! 2,%A$1,<,/,2*2! '-/*&,+*! 4! -D-6&,+*! 2-/! ;$1&$! *1=*/! 2-! /*!

A'-6,A,&*6,E1! -1! '-/*6,E1! *! /*%! &-;A-'*&='*%!;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*!

A',16,A*/;-1&-! /$%! &-';$&,A$%! ;-%$&'$A,6*/! ,1D-',$'! Yeo~[(! ;-%$&'$A,6*/! %=A-',$'!
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&-';,6,2*2G!

!
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I1!-/!6=*2'$!cc!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!
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K@N!AgM!6PEJNNEcEQcE!ENGM!
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(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'
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I/!M7*6$! jp(pe! k(ig! ai(oj!

V=,0$%! ig(pi! k(pe! da(jd!

V=,&$! pi(kd! k(ij! c(ie!

M*4*;<-! jd(o! a(ap! cd(di!

8-0?*! ip(dj! d(gc! cg(ce!

3=;,T*7=,! pd(oa! a(kp! e(i!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  
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'?$%!+-'&,-1&-%!*6->=,*%!$!6*1*/-%G!

!
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I1! -/! 6*%$! 2-! /*%! 7,2'$-/H6&',6*%! =<,6*2*%! -1! /*! %=<6=-16*! %-! A'-%-1&*1! /$%!

%,B=,-1&-%!6*%$%!Y6=*2'$!cd[b!

! !
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Fuente: Cartografía FONAG 2008, (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  
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V=,&$! %-! A'-%-1&*'$1! /$%! %,B=,-1&-%! '-%=/&*2$%! 2-/! =%$! 2-/! *B=*! -1! -%&*!
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Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  
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I/! '?$! _=*4//*<*;<*! */&$! A'-%-1&*! =1*! 6$1&*;,1*6,E1! %-+-'*! A'$+-1,-1&-!

-%A-6,*/;-1&-!2-!/*!6,=2*2!2-!V=,&$G!I%&-!'?$!'-6,<-!/*%!*B=*%!6$1&*;,1*2*%!2-!

/$%! '?$%! 8*67F1B*'*! 4! :*1! J-2'$! >=-! A'-%-1&*1! =1*! 6$1&*;,1*6,E1! &?A,6*! 2-!

*B=*%! '-%,2=*/-%G! I1! %=! A*'&-! <*0*! '-6,<-! *A$'&-%! 2-! /$%! '?$%! M7,67-(! _=*;<,(!

X'*+?*! 4! M$4*B$! /$%! 6=*/-%! A'$+,-1-1! 2-! O$1*%! 2-! *B',6=/&='*! 4! B*1*2-'?*!

,1&-1%,+*G! I%&$%! '?$%! '-6$B-1! 6$1&*;,1*6,E1! 2-! 2,+-'%$%! &,A$%! 2-! A-%&,6,2*%(!

6$1&*;,1*6,E1!$'BF1,6*!4!*B=*%!'-%,2=*/-%!2-!%=%!A$</*6,$1-%!%=A-',$'-%G!I/!'?$!

8*67F1B*'*! *2-;F%! %,'+-! 2-! +-'&-2-'$! A*'*! /*! ;*4$'?*! 2-! ,12=%&',*%!

;*1=D*6&='-'*%!2-!/*!6,=2*2!2-!V=,&$(!A$'!/$!>=-!%-!7*1!-16$1&'*2$!+*/$'-%!%$<'-!

/$%!/?;,&-%!A-';,%,</-%!2-!;-&*/-%!A-%*2$%(!1=&',-1&-%(!6$/,D$';-%!-!7,2'$6*'<='$%!
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"1,6,*! *! /$%! c! aok!;%1;G! 4! -%&F! 1=&',2$! A$'! +*',*%! >=-<'*2*%! 2-/! %='! 2-!V=,&$G!

I%&-! '?$!-%!-/!A',16,A*/! '-6-A&$'!2-! /*%!2-%6*'B*%!2-!*B=*%! '-%,2=*/-%!2-/!%='! 4!

6-1&'$!2-!/*!6,=2*2!2-!V=,&$!'-6,<,-12$!-/!jk~!2-!/*%!*B=*%!%-'+,2*%!2-!/*!6,=2*2!

2-!V=,&$(!4!&,-1-!=1!*/&$!B'*2$!2-!6$1&*;,1*6,E1!7?2',6*G!YV=,&$!M*A,&*/!.;-',6*1*!

2-!/*!M=/&='*(!ckaa[!

!
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3.3.3.10.1 Usos del agua 

I%&*!;,6'$6=-16*!%-!+-!*D-6&*2*!A$'!/*%!2-%6*'B*%!2,'-6&*%!2-!*B=*%!%-'+,2*%!-!

,12=%&',*/-%!2-/!98VG!:-!A'-%-1&*!/*!$D-'&*!4!2-;*12*!2-/!'-6='%$!7?2',6$!-1!-%&*!

;,6'$6=-16*!-1!-/!6=*2'$!cgG!

"PEKAM!1R0' )b@AGE!J!K@QECKE!K@N!A@DPAFM!kgKABDM!@C!@N!AgM!<EDkOCLEAE!

Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

3.3.3.10.2 Problemas ambientales 

I/!'?$!8*67F1B*'*!-%!-/! '-6-A&$'!2-! /*%!*B=*%! '-%,2=*/-%!2-! /*!6,=2*2!2-!V=,&$!

A$'!/$!>=-!A'-%-1&*!/*!6$1&*;,1*6,E1!;F%!%-+-'*!2-/!F'-*!2-!-%&=2,$!0=1&$!6$1!-/!

'?$!8$10*%G!:=!6*=2*/!*6&=*/!-%!%=A-',$'!*!%=!6*=2*/!1*&='*/!2-<,2$!*!>=-!'-6,<-!

*B=*%!6$1&*;,1*2*%!$<&-1,2*%!*!A*'&,'!2-!&'*%+*%-%!A*'*!*B=*!A$&*</-G!

!

707070**' <BDAMDP@CDE!K@N!AgM!"kBDk@!

K$%! *D/=-1&-%! 2-/! '?$! M7,67-! 6'=O*1! A$</*6,$1-%! A$'! /$! >=-! %=%! *B=*%! %$1!

6$1&*;,1*2*%! 6$1!*B=*%! %-'+,2*%! 4! '-%,2=*/-%!2-! DF<',6*%! 4! *B'$,12=%&',*%!>=-!

//-B*1!A$'!-/!%,%&-;*!2-!*/6*1&*',//*2$!%,1!1,1BC1! &,A$!2-! &'*&*;,-1&$(!1$!7*4!=1!

-%&=2,$!2-!6$1&*;,1*6,E1!A$'!/,W,+,*2$%!*=1>=-!%-!&,-1-!-/!'-//-1$!%*1,&*',$!"1B*!*/!

1$'$',-1&-! 2-! /*! %=<6=-16*! -1&'-! J,D$! 4! J,1&*B! 4! 6=4$! 2'-1*0-! %=A-'D,6,*/! /$!

6$1%&,&=4-!-/!'?$!"1B*G!

!

3.3.3.11.1 Deforestación 

I/! =%$! ;F%! 6$;C1! 2-/! %=-/$! -1! /*! ;,6'$6=-16*! -%! A*'*! /*! *B',6=/&='*! 4! /*!

B*1*2-'?*! *!A*'&,'! 2-! /$%!c! okk!*! e! kkk!;-&'$%!2-!*/&='*(! 7*4!=1!<*0$! 1,+-/! 2-!
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6$<-'&='*! +-B-&*/! -1! /*! ;,6'$6=-16*(! 7*4! =1*! 6'-6,-1&-! A'-%,E1! 2-! /*! D'$1&-'*!

*B'?6$/*!-1!/*%!O$1*%!2-!AF'*;$G!

!

3.3.3.11.2 Erosión y deslizamientos  

U*4!O$1*%!6$1!*/&$!',-%B$!2-!2-%/,O*;,-1&$(!*/B=1*%!O$1*%!A'-%-1&*1!=1!gk~!2-!

A-12,-1&-(!>=-<'*2*%!-16*T$1*2*%!2-/!'?$!M7,67-(!4!-/!6-''$!"/*/EG!

!

3.3.3.11.3 Inequidad en la distribución del agua 

K$%!A'$</-;*%!A$'!=1*!D*/&*!2-!B-%&,E1!,1%&,&=6,$1*/!2-/!*B=*(!//-+*1!*!>=-!B'=A$%!

,12?B-1*%!4!6*;A-%,1$%!'-6,<*1!=1!ad~!2-/!6*=2*/!A*'*!*6&,+,2*2-%!*B'?6$/*%(!-/!

oi~!2-!=%=*',$%!2-/!*B=*!A*'*!',-B$! &,-1-1!cc~!2-/!F'-*!'-B*2*(!;,-1&'*%!>=-!

/$%!A*'&,6=/*'-%!>=-!'-A'-%-1&*1!a~!2-! /*%!=1,2*2-%!A'$2=6&,+*%!'-6,<-1!-/!ij~!

2-/!6*=2*/!Y:I#._X.(!ckkp[G!

!

3.3.3.11.4 Problemas ambientales 

I/!'?$!M7,67-!A'-%-1&*!6,-'&*!6$1&*;,1*6,E1!-1!%=!A*'&-!<*0*!A$'!A-%&,6,2*%!2-<,2$!

*!>=-!%-!-16=-1&'*!6-'6*!2-!F'-*%!*B'?6$/*%!4!*2-;F%!'-6$B-!*B=*%!'-%,2=*/-%!

2-!A$</*6,$1-%!B'*12-%!6$;$!P=;<*6$G!

!

707070*1' <BDAMDP@CDE!K@N!AgM!6PEQcB!

3.3.3.12.1 Suelos  

J'-%-1&*!-1!/*!A*'&-!*/&*!2-!/*!;,6'$6=-16*!%=-/$%!1$!*A&$%!A*'*!=%$%!*1&'EA,6$%!

A$'!%=%!*/&*%!A-12,-1&-%!4!6$1%-6=-1&-%!A'$6-%$%!2-!-'$%,E1@!-1!/*!A*'&-!;-2,*(!

%=-/$%! >=-! %-! 2-%&,1*1! *! /*! *B',6=/&='*! Y6=/&,+$%! 2-! 6,6/$! 6$'&$[! 4! B*1*2-'?*@! /*!

A*'&-! <*0*! 2-! /*! ;,6'$6=-16*! &,-1-! 6*A*6,2*2! 2-! %$A$'&-! A*'*! $<'*%! 6,+,/-%(!

*B',6=/&='*!4!B*1*2-'?*(!A-'$!%-!-16=-1&'*!*/&*;-1&-!='<*1,O*2*G!

!

3.3.3.12.2 Servicios 

K$%! 7*<,&*1&-%! 2-! /*! ;,6'$6=-16*! 6=-1&*1! 6$1! %-'+,6,$%! <F%,6$%! ai~! 2-!

6$<-'&='*! 2-! */6*1&*',//*2$! -1! P*<*<-/*(! id~! -1! J,D$! 4! oi~! -1! J=-;<$G! K*!

6$<-'&='*!2-!*B=*!A$&*</-!-%!2-/!jg~!-1!P*<*<-/*(!ok~!-1!J,D$!4!=1!A$'6-1&*0-!

1$!2-D,1,2$!-1!J=-;<$G!Y9-!K*!P$''-(!ckkc[!

!
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3.3.3.12.3 Problemas ambientales 

:-!&,-1-!6$;$!A'$</-;*!*;<,-1&*/!*/! ,1*2-6=*2$!$'2-1*;,-1&$!&-'',&$',*/(!2$12-!

%-! A/*1-*! 7*6-'! -/! *-'$A=-'&$! 2-! V=,&$! -W,%&-! =1*! 6'-6,-1&-! ='<*1,O*6,E1(!

D/$',6=/&='*!4!6$1%-6=-1&-!6$1&*;,1*6,E1!2-/!*B=*!4!2-/!%=-/$G!

!

707070*7' <BDAMDP@CDE!K@N!AgM!'AEjgE!

3.3.3.13.1 Servicios 

K*%! 6*<-6-'*%! A*''$>=,*/-%! 6=-1&*1! 6$1! %-'+,6,$%! <F%,6$%! 6$;$! *B=*! A$&*</-!

Yik~!2-!6$<-'&='*!-1!Q*'=>=?!4!ok~!-1!M7-6*[(!*/6*1&*',//*2$!Yii~!A*'*!M7-6*!

4!ek~!A*'*!Q*'=>=?[(!-1-'B?*!-/H6&',6*(!&-/-D$1?*(!'-6$/-66,E1!2-!<*%='*G!

!

3.3.3.13.2 Actividades económicas 

K*! ;*4$'?*! 2-! /*! A$</*6,E1! 2-! /*! ;,6'$6=-16*! %-! 2-2,6*! *! *6&,+,2*2-%!

*B'$A-6=*',*%! Y6=/&,+$! 2-! +-B-&*/-%(! 4! D/$',6=/&='*! A*'*! /*! -WA$'&*6,E1! 2$12-!

M7-6*!A'-%-1&*!=1!;*4$'!*%-1&*;,-1&$!,12=%&',*/[G!!

!

3.3.3.13.3 Problemas ambientales 

I1!/*!;,6'$6=-16*!;-2,*!2-/!'?$!X'*+?*!%-!A'-%-1&*1!&$;*%!2-!*B=*!2-!',-B$(!4!

A$'! /*%! *6&,+,2*2-%! *B'$A-6=*',*%! %-! A'-%-1&*! 6$1&*;,1*6,E1! >=?;,6*! -1! /*!

;,6'$6=-16*!<*0*!2-/!'?$G!:-!A'-%-1&*!6$1&*;,1*6,E1!>=?;,6*!1$&$',*;-1&-!-1!%=!

*D/=-1&-!A',16,A*/!YV=-<'*2*!K*/*B*67,[G!

!

7070:' 8'2"'4,"#!.4(!-%)!6'#V((#2#<2#!<4.+)!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!_=*4//*<*;<*!;-2,$!%-!-16=-1&'*!=<,6*2*!-1!

/*!'-B,E1!%,-''*!2-/!I6=*2$'(!-1!%=!;*4$'?*!-1!-/!6-1&'$s1$'&-!2-!/*!A'$+,16,*!2-!

J,67,167*G! K,;,&*!A$'!-/!1$'&-!6$1! /*! %=<6=-16*!2-/! '?$! "1&*B(!A$'!-/!-%&-! 6$1! /*!

%=<6=-16*! 2-/! '?$! J,%>=-(! A$'! -/! $-%&-! 6$1! /*! %=<6=-16*! 2-/! '?$! ./*;<,(! A$'! -/!

1$'$-%&-! 6$1! /*! %=<6=-16*! 2-! /*! V=-<'*2*! :*1! .12'H%! 4! A$'! -/! %='! 6$1! /*!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!*/&$G!.<*'6*!=1!F'-*!&$&*/!2-!*A'$W,;*2*;-1&-!

ojo(ce!x;c!>=-!'-A'-%-1&*!-/!j(eg~!2-/!F'-*!2-!-%&=2,$G!9-%2-!-/!A=1&$!2-!+,%&*!

A$/?&,6$!*2;,1,%&'*&,+$!6$;A'-12-!d!6*1&$1-%!Y+-'!6=*2'$!ci[G!

! !



ij!

"PEKAM!1W0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!Q@KBM!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

5&*+*/$! cc(ci! c(gd!

V=,&$! okj(ad! pa(pk!

J-2'$!8$16*4$! eo(og! g(gi!

+EI?L' ^[^UWg' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7070:0*'"Mc@AGPAE!j@L@GEN!

./'-2-2$'!2-/!pc~!2-/!F'-*!2-!-%&*!%=<6=-16*!A-'&-1-6-!*/!98V!4!A'-%-1&*! /*!

%,B=,-1&-!6$<-'&='*!+-B-&*/!$<&-1,2*!2-/!;*A*!2-!6$<-'&='*!+-B-&*/!2-/!98V!Y+-'!

D,B='*!o[G!

9BLPAE!^0' "Mc@AGPAE!j@L@GEN!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!

Q@KBM!

!
Fuente: (MDMQ-SA, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Yo~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-!6$<-'&='*!+-B-&*/!2-/!I6=*2$'! Y:I#JK.9I:(!ckkc[(!A'-%-1&*!-1!%=!;*4$'?*!

6$<-'&='*!2-!+-B-&*6,E1!*'<E'-*!4!*'<=%&,+*!Ydk~[(!A*%&$%!Yce~[(!AF'*;$!Yaj~[!

4!6=/&,+$%!Yae~[G!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!cg~!Ycap(gi!x;c[G!
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io!

K*!,1D$';*6,E1!%$<'-!/$%!6*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!;-2,$!%-!;=-%&'*!-1!-/!6=*2'$!cjG!

"PEKAM!1X0' "EQcBMF!QPNGBG@Q?MAEN@F!K@!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!Q@KBM!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! ejc(dg! go(kd!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! app(oe! ce(gg!

P$&*/!M$1%-'+*6,E1!2-!+-B-&*6,E1!A*'*;=1*! cp(pk! d(ij!

P$&*/!"16'-;-1&$!2-!/*!;*167*!='<*1*!ckkp! cg(oi! d(ao!

P$&*/!8*167*!='<*1*!apoi! ai(pc! c(ko!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! ij(ee! o(co!

P$&*/!JH'2,2*!2-!+-B-&*6,E1!A*'*;=1*! a(jc! k(ca!

+EI?L'lAPA@?L' ^YgUXg' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!%=!;*4$'?*!A$'!<$%>=-%!7C;-2$%!

>=-! -1! 6,-'&*! A*'&-! %-! -16=-1&'*1! 2-1&'$! 2-! <$%>=-%! A'$&-6&$'-%! 2-! <=-1*!

6$1%-'+*6,E1G!P*;<,H1!-%&F!6=<,-'&*!-1!B'*1!A*'&-!A$'!*'<=%&$%!%-6$%!2-!O$1*%!

;F%! %-6*%! 4! <*0*%(! A*%&$%! 4! 6=/&,+$%G! 9-! *>=?! 1*6-1! A'$</-;*%! 6$;$! /*!

*A$'&*6,E1!2-!;*&-',*!$'BF1,6*!4!A-%&,6,2*%(!4!-/!*A$'&-!2-!*B=*%!'-%,2=*/-%!2-/!

1$'&-!2-!/*!6,=2*2!2-!V=,&$!*!/$%!'-6='%$%!7?2',6$%G!

'

7070:01'.@QMLAEbgE!

.!6$1&,1=*6,E1!%-!A'-%-1&*!-/!6*;<,$!A$</*6,$1*/!-1!/*%!A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!p[G!

! !



ip!

9BLPAE!_0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!

Q@KBM!

! !
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!jg!opp!7*<,&*1&-%G!

!

7070:07'-B@FLMF!CEGPAEN@F!

I/!D-1E;-1$!2-/!1,T$!YI#:5[!&,-1-!=1*!;-2,*1*!,1D/=-16,*!%$<'-!-/!$66,2-1&-!2-/!

F'-*!2-!-%&*!%=<6=-16*!A=2,-12$!$6*%,$1*'!=1!*=;-1&$!-1! /*!7=;-2*2!4!*/&*%!

A'-6,A,&*6,$1-%G!I%&$!*!%=!+-O!A=-2-!6*=%*'!-/!*''*%&'-!2-!%-2,;-1&$%(!2-%/*+-%(!

AH'2,2*%!*B'?6$/*%!4!-'$%,E1!2-/!%=-/$!>=-!A=-2-1!6$12=6,'!*!/*!6$1&*;,1*6,E1!2-!

/$%!'?$%G!!

J'-%-1&*! O$1*%! 2-! ;*4$'! A-/,B'$! +$/6F1,6$(!;*4$'! A-/,B'$! 2-! /*7*'-%! -1! -/! '?$!

_=*4//*<*;<*! 4! O$1*%! 2-! ;*4$'! A-/,B'$! 2-! 6*?2*! 2-! 6-1,O*! -1! 6*%$! 2-! =1*!

-'=A6,E1! 2-/! +$/6F1! J=/=/*7=*G! P*;<,H1! -%&F! =<,6*2*! -1! =1*! O$1*! 2-! */&$!

A'-2$;,1,$!2-!%,%;$%G!

!

7070:0:'2BMDNBQE!

J'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! %=<7C;-2$! %=A-',$'! Ycp~[(! 7C;-2$!

,1D-',$'! Yci~[! 4! %=<7C;-2$! ,1D-',$'! Yaj~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! /*!

2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!'-/*6,E1!*!
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jk!

/*%! &-;A-'*&='*%! ;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*! A',16,A*/;-1&-! /$%!

&-';$&,A$%! ;-%$&'$A,6*/! ,1D-',$'! Yep~[(! &-';$&'$A,6*/! %=A-',$'! Ycc~[! 4!

;-%$&'$A,6*/! %=A-',$'! Yad~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!

7070:0R'8@AjBDBMF!

I1!-/!6=*2'$!co!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!1^0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!6PEJNNEcEQcE!Q@KBM!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k!

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

5&*+*/$! jc(dp! c(jc! cc(ic!

V=,&$! pi(kd! k(ij! c(ie!

J-2'$!

8$16*4$!
jp(op! d(cc! ae(jp!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!6*1&E1!5&*+*/$! !4!J-2'$!8$16*4$!;*1&,-1-1!=1*! '-A'-%-1&*&,+*!A'$6-2-16,*!

2-/! *B=*! A$'! '?$%! +-'&,-1&-%(! *6->=,*%! 4! 6*1*/-%(! ;*1&-1,-12$! =1*! ;*4$'!

A'$6-2-16,*!2-!*B=*!2-!/*!'-2!AC</,6*G!

!

7070:0W'$AMJ@DGMF!kBKAM@NoDGABDMF!

I1! -/! 6*%$! 2-! /*%! 7,2'$-/H6&',6*%! =<,6*2*%! -1! /*! %=<6=-16*! %-! A'-%-1&*1! /$%!

%,B=,-1&-%!6*%$%!Y+-'!6=*2'$!cp[b!

"PEKAM!1_0' lBKAM@NoDGABDEF!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!Q@KBM!

-)561!' +*()' .$!-+!'
()+!-#*&'

a5qe'

#&$/&%'

aJi`Ce'

#)+&'

aJCPJe'

R,//*2$'*!

J$&-16,*!

"1%&*/*</-!;*4$'!*!

akk!8t!

3?$!

_=*4//*<*;<*!

8-2,$!

cjk(k! aig(kk! a!dep!



ja!

-)561!' +*()' .$!-+!'
()+!-#*&'

a5qe'

#&$/&%'

aJi`Ce'

#)+&'

aJCPJe'

M7-%A,!

J$&-16,*!

"1%&*/*</-!;*4$'!*!

akk!8t!

3?$!

_=*4//*<*;<*!

8-2,$!

aij(k! jk(kk! a!gdd!

M*/2-'E1!c!

J$&-16,*!

"1%&*/*</-!;*4$'!*!

akk!8t!

3?$!

_=*4//*<*;<*!

8-2,$!

aej(k! ig(kk! a!oek!

M=<,!

J$&-16,*!

"1%&*/*</-!-1&'-!ak!

4!akk!8t!

3?$!

_=*4//*<*;<*!

8-2,$!

id(k! ig(kk! a!okk!

:S!8,1*%!
M$1!A-';,%$!2-!

6$16-%,E1!

P',<=&*',$!s!3?$!

_=*4//*<*;<*!

8-2,$!

o(k! %Z2! a!jck!

R,12$<$1*!
M-1&'*/-%!

.=&$A'$2=6&$'*%!
3?$!8$10*%! c(o! %Z2! c!eci!

#$'$66,2-1&-!
M-1&'*/-%!

.=&$A'$2=6&$'*%!

P',<=&*',$!s!3?$!

_=*4//*<*;<*!

8-2,$!

k(a! %Z2! a!jik!

J*&*>=,!

J$&-16,*!

"1%&*/*</-!-1&'-!k!

4!a!8t!

P',<=&*',$!s!3?$!

_=*4//*<*;<*!

8-2,$!

k(a! k(co! c!aik!

Fuente: Cartografía FONAG 2008, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

7070:0X''FMF!K@N!ELPE!

9-!*6=-'2$!*/!-%&=2,$!2-!5D-'&*!4!9-;*12*!2-/!3-6='%$!U?2',6$!-1! /*!U$4*!2-!

V=,&$!%-!A'-%-1&*1!/$%!%,B=,-1&-%!'-%=/&*2$%!2-!*6=-'2$!*/!=%$!2-/!*B=*!-1!-%&*!

%=<6=-16*b! A*'*! 6$1%=;$! 7=;*1$(! ',-B$(! ,12=%&',*%! 4! A'$2=66,E1! -/H6&',6*! Y+-'!

6=*2'$!dk[G!

! !



jc!

"PEKAM!7a0' )b@AGE!J!K@QECKE!K@N!A@DPAFM!kgKABDM!@C!@N!AgM!6PEJNNEcEQcE!

Q@KBM!

#&$/&%'

5!/*)'

-&+$1&%'

aJi`Ce'

&0$&'()+&6%!'

aJi`Ce'

1*!0)'

aJi`Ce'

*-/$"+1*&"'

aJi`Ce'

9*/1)!%!#+1*#*/&/'

aJi`Ce'

#&$/&%'

5!/*)'

WXX^'

aJi`Ce'#' 1' +' #' 1' #' 1' #' 1'

aa! k(ko! a(pe! c(dg! e(ee! e(ko! k(pj! k(jo! c(dj! c(dj! aa!

M!�!6*A&*6,$1-%@!3!�!'-&$'1$@!P!�!&'*%+*%-!

Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

7070:0^'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I/! '?$! _=*4//*<*;<*! ;-2,$! A'-%-1&*! =1*! 6$1&*;,1*6,E1! */&*! A'$+-1,-1&-!

A',16,A*/;-1&-! 2-! /*! 6,=2*2! 2-!V=,&$! *! &'*+H%! 2-! /$%! '?$%!_=*4//*<*;<*! */&$! 4!

8$10*%G!X1*!<=-1*!A*'&-!2-!/*!%=<6=-16*!%-!=&,/,O*!A*'*!A*%&$%!4!6=/&,+$%!A$'!/$!

>=-!A=-2-!7*<-'!6$1&*;,1*6,E1!2-!;*&-',*!$'BF1,6*! 4!A-%&,6,2*%G!I/! '?$!8$10*%!

7*!A'-%-1&*2$!6$1&*;,1*6,E1!2-!6$/,D$';-%!&$&*/-%!4!D-6*/-%(!D-1$/-%(!1=&',-1&-%!4!

*/B=1$%! ;-&*/-%! A-%*2$%! A$'! %-'! *B=*%! '-%,2=*/-%! 2-/! 1$'&-! 2-! V=,&$! >=-!

'-6$B-1! &*;<,H1! *B=*%! 2-! $',B-1! ,12=%&',*/G! P*;<,H1! %-! 7*1! -16$1&'*2$!

A-%&,6,2*%(! A',16,A*/;-1&-! -1! -/! '?$! 8$10*%G! I/! '?$! _=*4//*<*;<*! ;-2,$! &,-1-!

6,-'&*!*=&$2-A='*6,E1!2-!%=!6*'B*!$'BF1,6*(!>=-!'-2=6-!-/!1,+-/!2-!6$1&*;,1*6,E1!

%-+-'*!6$1!/*!>=-!,1,6,*G!

'

7070:0_'<BDAMDP@CDE!K@N!AgM!<MCiEF!

3.3.4.9.1 Problemas ambientales 

I/!'?$!8$10*%!'-6$B-!/*%!*B=*%!'-%,2=*/-%!2-!&$2$!-/!1$'&-!2-!/*!6,=2*2!2-!V=,&$!

A$'! /$!>=-!%-!-16=-1&'*!%-+-'*;-1&-!6$1&*;,1*2$G!I%&*%!*B=*%!%$1!+-'&,2*%!-1!

-/!'?$!_=*4//*<*;<*G!

!

7070R' 8'2"'4,"#!.4(!-%)!6'#V((#2#<2#!2#3)!!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!_=*4//*<*;<*!<*0$!%-!-16=-1&'*!=<,6*2*!-1!/*!

'-B,E1! %,-''*! 2-/! I6=*2$'(! -1! %=! ;*4$'?*! -1! -/! %='s$-%&-! 2-! /*! A'$+,16,*! 2-!

";<*<='*G!J$%--!=1*!D$';*!,''-B=/*'G!K,;,&*!A$'!-/!%='!6$1!/*%!%=<6=-16*%!2-!/$%!



jd!

'?$%! N/*16$! */&$! 4! N/*16$! 8-2,$(! A$'! -/! -%&-! 6$1! /*%! %=<6=-16*%! 2-! /$%! '?$%!

./*;<,(!"1&*B!4!/*!V=-<'*2*!2-!:*1!.12'H%(!4!A$'!-/!$-%&-!6$1!/*!%=<6=-16*!2-/!

'?$! N/*16$! <*0$G! .<*'6*! =1! F'-*! &$&*/! 2-! *A'$W,;*2*;-1&-! apkj(ak! x;c! >=-!

'-A'-%-1&*! -/! ai(aj~! 2-/! F'-*! 2-! -%&=2,$G! 9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$!

*2;,1,%&'*&,+$!6$;A'-12-!o!6*1&$1-%!4!=1!F'-*!1$!2-/,;,&*2*!Y+-'!6=*2'$!da[G!

"PEKAM!7*0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!cEiM!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

q$1*!1$!2-/,;,&*2*! aaa(ge! g(og!

I/$4!./D*'$! de(id! a(oc!

V=,1,12H! agg(jp! o(aj!

M$&*6*67,! icj(ee! dc(pk!

V=,&$! eoe(io! cg(ea!

:*1!8,B=-/!2-!/$%!N*16$%! acg(gd! i(go!

J-2'$!R,6-1&-!8*/2$1*2$! dco(pi! aj(cg!

J=-'&$!V=,&$! do(gc! c(kc!

+EI?L' YZX[UYX' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

7070R0*'"Mc@AGPAE!j@L@GEN!

./'-2-2$'!2-/!ci~!2-/!F'-*!2-!-%&*!%=<6=-16*!A-'&-1-6-!*/!98V!4!A'-%-1&*! /*!

%,B=,-1&-!6$<-'&='*!+-B-&*/!$<&-1,2*!2-/!;*A*!2-!6$<-'&='*!+-B-&*/!2-/!98V!Y+-'!

D,B='*!ak[G! !

! !



je!

9BLPAE!*a0' "Mc@AGPAE!j@L@GEN!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!cEiM!!

!
Fuente: (MDMQ-SA, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! A$'6-1&*0-! '-%&*1&-!2-/! F'-*!2-! /*! %=<6=-16*! Yje~[(! $<&-1,2$! *!A*'&,'! 2-! /$%!

;*A*%!2-!6$<-'&='*!+-B-&*/!2-/!I6=*2$'! Y:I#JK.9I:(!ckkc! 4!8._.J(!ckkc[(!

A'-%-1&*!-1! %=!;*4$'?*! +-B-&*6,E1! *'<E'-*! 4!*'<=%&,+*! Ygj~[(! 6=/&,+$%! Ydk~[! 4!

A*%&$%!Yad~[G!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!dg~!Yiji(ci!x;c[G!

K*!,1D$';*6,E1!%$<'-!/$%!6*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!

%=<6=-16*!2-/!'?$!_=*4//*<*;<*!<*0$!%-!;=-%&'*!-1!-/!6=*2'$!dcG!

"PEKAM!710' "EQcBMF!QPNGBG@Q?MAEN@F!K@!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!cEiM!!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! ace(pk! cg(cj!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! cjd(po! gg(ed!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! pg(ea! ap(dk!

+EI?L'lAPA@?L' gZgUW^' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! F'-*! 2-! -%&*! %=<6=-16*! -%&F! 6$1D$';*2*! -1! %=! ;*4$'?*! A$'! <$%>=-%!

7C;-2$%(!A*%&$%!4!6=/&,+$%G!IW,%&-1!A'$</-;F&,6*%!6$;$!/*!*A$'&*6,E1!2-!;*&-',*!

$'BF1,6*! 4! A-%&,6,2*%(! A-'$! %-! $<%-'+*! =1*! B'*1! 6*1&,2*2! 2-! F'-*! 2-! <$%>=-%!

7C;-2$%!6$1%-'+*2$%G!

46% 

40% 

10% 

4% 
Total Bosques húmedos

Total Vegetación en
regeneración natural

Total Pastos

Total Cultivos

Total Agua en cauces
naturales



jg!

7070R01'.@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!aa[G!

9BLPAE!**0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!6PEJNNEcEQcE!

cEiM!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!cg!ogi!7*<,&*1&-%G!

!

7070R07'-B@FLMF!CEGPAEN@F!

I/! D-1E;-1$!2-/! 1,T$! YI#:5[! &,-1-! =1*!;-2,*1*! ,1D/=-16,*! %$<'-!-/! $',-1&-!2-/!

F'-*! 2-! -%&*! %=<6=-16*! 4! =1*! D=-'&-! ,1D/=-16,*! -1! -/! $66,2-1&-! A=2,-12$!

$6*%,$1*'!=1!*=;-1&$!-1!/*!7=;-2*2!4!*/&*%!A'-6,A,&*6,$1-%G!I%&$!*!%=!+-O!A=-2-!

6*=%*'!-/!*''*%&'-!2-!%-2,;-1&$%(!2-%/*+-%(!AH'2,2*%!*B'?6$/*%!4!-'$%,E1!2-/!%=-/$!

>=-! A=-2-1! 6$12=6,'! *! /*! 6$1&*;,1*6,E1! 2-! /$%! '?$%G! I1! -%&*! %=<6=-16*! -/! '?$!

_=*4//*<*;<*!A'-%-1&*!=1!;*4$'!A-/,B'$!2-!,1=12*6,$1-%G!

K*!A*'&-!*/&*!2-!-%&*!%=<6=-16*!A'-%-1&*!=1*!*/&*!%,%;,6,2*2(!/*!O$1*!;-2,*!=1*!

<*0*!%,%;,6,2*2!4!/*!O$1*!<*0*!A'-%-1&*1!=1*!*/&*!%,%;,6,2*2!%=A-'D,6,*/G!P*;<,H1!

-W,%&-!=1!;*4$'!A-/,B'$!2-!6*?2*!2-!6-1,O*!-1!%=!O$1*!*/&*!-1!6*%$!2-!/*!-'=A6,E1!

2-/!+$/6F1!J=/=/*7=*G!

!
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ji!

7070R0:'2BMDNBQE!

I%&*! %=<6=-16*! A'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! 7,A-'7C;-2$! ,1D-',$'!

Ydi~[(!7C;-2$!%=A-',$'!Yda~[!4!7C;-2$!,1D-',$'!Ycg~[G!I%&$%!A,%$%!<,$6/,;F&,6$%!

'-D/-0*1!/*!2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!

'-/*6,E1!*!/*%!&-;A-'*&='*%!;-2,*%!*1=*/-%G!P*;<,H1!A'-%-1&*!A',16,A*/;-1&-!/$%!

&-';$&,A$%! &-';$&'$A,6*/! ,1D-',$'! Yee~[(! &-';$&'$A,6*/! %=A-',$'! Yec~[! 4!

;-%$&'$A,6*/! ,1D-',$'! Yaa~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!

7070R0R'8@AjBDBMF!

I1!-/!6=*2'$!dd!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!770' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!6PEJNNEcEQcE!cEiM!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

I/$4!./D*'$! dk(po! ck! do(pa!

V=,1,12H! da(ed! ej! ap(cj!

M$&*6*67,! ic(aj! a(dp! de(je!

V=,&$! pi(kd! k(ij! c(ie!

:*1!8,B=-/!2-!

/$%!N*16$%!
ic(id! i(od! co(ed!

J-2'$!R,6-1&-!

8*/2$1*2$!
go(i! ad! cg(ii!

J=-'&$!V=,&$! aj(ag! ec(jo! do(ja!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

9-!*6=-'2$!*/!6=*2'$!*1&-',$'(! /$%!6*1&$1-%!2-!/*!A'$+,16,*!2-!I%;-'*/2*%(!I/$4!

./D*'$(!V=,1,12H!4!J=-'&$!V=,&$(!A'-%-1&*1!;*4$'!A'$6-2-16,*!2-/!*B=*!A$'!;-2,$!



jj!

2-! A$O$%(! *! 6$;A*'*6,E1! 6$1! /$%! $&'$%! 6*1&$1-%! 2-! /*! :=<6=-16*! 2-/! '?$!

_=*4//*<*;<*!<*0$G!

!

7070R0W'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I/! '?$!_=*4//*<*;<*!<*0$!A'-%-1&*!=1*!6$1&*;,1*6,E1!*/&*!>=-!%-!*=&$'-6=A-'*!

2-!;*1-'*!%,B1,D,6*&,+*!7*%&*!-/!A=1&$!_$/$12',1*%G!I%&$!%-!2-<-!-%A-6,*/;-1&-!

*/!*A$'&-!2-!6*=2*/-%!6$1!<*0*!6$1&*;,1*6,E1(!*!/$%!*/&$%!1,+-/-%!2-!&='<=/-16,*(!4!

*/! 6'=6-! 2-! F'-*%! 2-! <*0*! 2-1%,2*2! A$</*6,$1*/G! I%&*%! *B=*%! &,-1-1! =1! =%$!

'-6'-*6,$1*/! >=-! %-! 2-%&,1*! *! /*! A-%6*(! 2-A$'&-%! *6=F&,6$%! 4! <*/1-*',$%G! :,1!

-;<*'B$(! A=-2-!-W,%&,'! =1*! 6$1&*;,1*6,E1!2-!;*&-',*! $'BF1,6*! 4! A-%&,6,2*%!A$'!

6'=O*'!O$1*%!*B'$A-6=*',*%G!

!

7070W' 8'2"'4,"#!.4(!-%)!$+8d'4!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!J,%>=-!%-!-16=-1&'*!=<,6*2*!-1!/*!'-B,E1!%,-''*!

2-/!I6=*2$'(!-1!%=!;*4$'?*!-1!-/!$-%&-!2-!/*!A'$+,16,*!2-!J,67,167*G!J$%--!=1*!

D$';*!,''-B=/*'G!K,;,&*!A$'!-/!$-%&-!6$1!/*%!6=-16*%!2-!/$%!'?$%!_=*4//*<*;<*!*&$!

4!_=*4//*<*;<*!;-2,$G!.<*'6*!=1!F'-*!&$&*/!2-!*A'$W,;*2*;-1&-!a!acj(ac!x;c!

>=-! '-A'-%-1&*! -/! p(gi!~! 2-/! F'-*! 2-! -%&=2,$G!9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$!

*2;,1,%&'*&,+$!6$;A'-12-!i!6*1&$1-%!Y+-'!6=*2'$!de[G!

"PEKAM!7:0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!$BFrP@!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

"<*''*! k(cj! k(kc!

5&*+*/$! k(jj! k(kj!

I/!M7*6$! e(gc! k(ek!

V=,&$! ai(op! a(gk!

M*4*;<-! odc(oo! jd(pk!

J-2'$!8$16*4$! cja(ga! ce(kp!

_$1O*/$!J,O*''$! k(cj! k(kc!



jo!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

+EI?L' YYW[UYW' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

! !

7070W0*'"Mc@AGPAE!j@L@GEN!

./'-2-2$'!2-/!c~!2-/!F'-*!2-!-%&*!%=<6=-16*!A-'&-1-6-!*/!98V!4!-%&F!6=<,-'&*!

A',16,A*/;-1&-!2-!go~!2-!*'<=%&$%!%-6$%!4!ag~!2-!6=/&,+$%!Y898Vs:.(!ckaa[G!

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Ypo~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-! 6$<-'&='*! +-B-&*/! 2-/! I6=*2$'! Y:I#JK.9I:(! ckkc[(! A'-%-1&*! /*! %,B=,-1&-!

6$<-'&='*!Y+-'!D,B='*!ac[G!

9BLPAE!*10' "Mc@AGPAE!j@L@GEN!bP@AE!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!$BFrP@!

!
Fuente: (MDMQ-SA, 2011), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!%=!;*4$'?*!A$'!6=/&,+$%(!AF'*;$%(!

+-B-&*6,E1!*'<E'-*!4!*'<=%&,+*(!4!AF'*;$%!2-/!1-+*2$!M*4*;<-G!9-!*>=?!1*6-1!

A'$</-;F&,6*%!A',16,A*/-%!6$;$! /*!*A$'&*6,E1!2-!A-%&,6,2*%! 4!;*&-',*!$'BF1,6*!*!

/$%!'-6='%$%!7?2',6$%G!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!ei~!Ygcc(gd!x;c[G!

'

32% 

29% 

20% 

15% 

3% 
1% Total Cultivos

Total Páramo

Total Vegetación arbórea
y arbustiva

Total Pastos

Total Eriales

Total Nieve y hielo



jp!

7070W01'.@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!ad[G'

9BLPAE!*70' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!$BFrP@!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! akkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!aad!paj!7*<,&*1&-%G!

!

7070W07'-B@FLMF!,EGPAEN@F!

I%&*!%=<6=-16*!%-!-16=-1&'*!-1!=1*!O$1*!2-!*/&$!A'-2$;,1,$!2-!%,%;$%G!

!

7070W0:'2BMDNBQE!

J'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! 7C;-2$! ,1D-',$'! Ycd~[(! %=<7C;-2$!

%=A-',$'!Ycc~[!-!7,A-'7C;-2$!,1D-',$'!Yck~[G!I%&$%!A,%$%!<,$6/,;F&,6$%!'-D/-0*1!/*!

2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!'-/*6,E1!*!

/*%! &-;A-'*&='*%! ;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*! A',16,A*/;-1&-! /$%!

&-';$&,A$%! %=A'*&'$A,6*/! %=A-',$'! Ycp~[(! %=A'*&'$A,6*/! ,1D-',$'! Yck~[! 4!

;-%$&'$A,6*/! %=A-',$'! Yck~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!
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ok!

7070W0R'8@AjBDBMF!

I1!-/!6=*2'$!dg!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!7R0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!$BFrP@!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

"<*''*! pk(jg! k(oj! j(g!

5&*+*/$! jc(dp! c(jc! c(ic!

I/!M7*6$! jp(pe! k(ig! ai(oj!

V=,&$! pi(kd! k(ij! c(ie!

M*4*;<-! jd(o! a(ap! cd(di!

J-2'$!

8$16*4$!
jp(op! d(cc! ae(jp!

_$1O*/$!

J,O*''$!
ik(ea! g(gi! cd(kc!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-!$<%-'+*!>=-!-/!*B=*!%-!'-6,<-!A',16,A*/;-1&-!2-!/*!'-2!AC</,6*(!A'-%-1&F12$%-!

6*%$%! 6$;$! 2-/! 6*1&E1! M*4*;<-(! I/! M7*6$(! J-2'$! 8$16*4$! 2$12-! /*!

A'$6-2-16,*! 2-! *B=*! *! &'*+H%! 2-! '?$%(! +-'&,-1&-%(! *6->=,*%! $! 6*1*/-%! -1! /$%!

7$B*'-%!-%!%,B1,D,6*&,+*G!

!

7070W0W'$AMJ@DGMF!kBKAM@NoDGABDMF!

I1! -/! 6*%$! 2-! /*%! 7,2'$-/H6&',6*%! =<,6*2*%! -1! /*! %=<6=-16*! %-! A'-%-1&*1! /$%!

%,B=,-1&-%!6*%$%!Y+-'!6=*2'$!di[b!

! !



oa!

"PEKAM!7W0' lBKAM@NoDGABDEF!@C!NE!FPcDP@CDE!K@N!AgM!$BFrP@!

-)561!' +*()' .$!-+!'
()+!-#*&'

a5qe'

#&$/&%'

aJi`Ce'

#)+&'

aJCPJe'

K*!X1,E1!
M-1&'*/-%!

.=&$A'$2=6&$'*%!

P',<=&*',$!s!

3?$!J,%>=-!
a(i! %Z2! c!okp!

Fuente: Cartografía FONAG 2008, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

7070W0X''FMF!K@N!ELPE!

I/!*B=*!2-! ',-B$!-%!-%6*%*(! /*!A$</*6,E1!;-O6/*!*B=*%!2-! ',-B$! 4!A$&*</-!A*'*!

%=%!6$%-67*%(! /*%! D/$'?6$/*%!=%*1!-/! '-6='%$!A*'*!%=%!A'$6-%$%(! 2-&-',$'*12$!%=!

6*/,2*2!Y.B=*!R,%,E1!:$6,*/(!ckaa[G!9-!*6=-'2$!*/!-%&=2,$!2-!5D-'&*!4!9-;*12*!

2-/!3-6='%$!U?2',6$!-1!/*!U$4*!2-!V=,&$!%-!A'-%-1&*'$1!/$%!%,B=,-1&-%!'-%=/&*2$%!

2-! *6=-'2$! */! =%$! 2-/! *B=*! -1! -%&*! %=<6=-16*! A*'*! 6$1%=;$! 7=;*1$(! ',-B$(!

,12=%&',*%!4!A'$2=66,E1!-/H6&',6*!Y+-'!6=*2'$!dj[G!

"PEKAM!7X0' )b@AGE!J!K@QECKE!K@N!A@DPAFM!kgKABDM!@C!@N!AgM!$BFrP@!

#&$/&%'

5!/*)'

-&+$1&%'

aJi`Ce'

&0$&'

()+&6%!'

aJi`Ce'

1*!0)'

aJi`Ce'

*-/$"+1*&"'

aJi`Ce'

9*/1)!%!#+1*#*/&/'

aJi`Ce'

#&$/&%'

5!/*)'

WXX^'

aJi`Ce'#' 1' +' #' 1' #' 1' #' 1'

aj(a! k(ci! k(ad! k! ao(i! ak(pj! k! k! c(ka! c(ka! ae(o!

M!�!6*A&*6,$1-%@!3!�!'-&$'1$@!P!�!&'*%+*%-!

Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

!

7070W0^'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

IW,%&-!;=4! A$6*! ,1D$';*6,E1! %$<'-! /$%! '?$%! 2-! -%&*! %=<6=-16*(! A-'$! %-! A=-2-!

,12,6*'! >=-! -W,%&-! B'*1! F'-*! 2-2,6*2*! *! 6=/&,+$%! 4! A*%&$%! >=-! A=-2-1! -%&*'!

*A$'&*12$!6$1!=1*!B'*1!6*1&,2*2!2-!A-%&,6,2*%!4!;*&-',*!$'BF1,6*G!K*!A*'&-!*/&*!

2-/!J,%>=-!A-'&-1-6-!*!/$%!AF'*;$%!2-!/*!'-%-'+*!-6$/EB,6*!M*4*;<-sM$6*!A$'!/$!

>=-!%=%!*B=*%!2-<-1!A'-%-1&*'!=1*!<=-1*!6*/,2*2(!;,-1&'*%!>=-!-1!/*!A*'&-!<*0*!

-W,%&-1!*/B=1*%!A$</*6,$1-%!B'*12-%!>=-!*A$'&*1!6$1!*B=*%!'-%,2=*/-%G!



oc!

7070X' 8'2"'4,"#!.4(!-%)!#(#<2+!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!./*;<,!%-!-16=-1&'*!=<,6*2*!-1!/*!'-B,E1!%,-''*!

2-/! I6=*2$'(! -1! -/! 6-1&'$s1$'&-! 2-! /*! A'$+,16,*! 2-! J,67,167*G! J$%--! =1*! D$';*!

*/*'B*2*!6$1!$',-1&*6,E1!%='-%&-!u!1$'$-%&-G!K,;,&*!A$'!-/!1$'&-!6$1!/*!6=-16*!2-!

/*! V=-<'*2*! :*1! .12'H%(! A$'! -/! -%&-! 6$1! /*! %=<6=-16*! 2-/! '?$! _=*4//*<*;<*!

;-2,$(!A$'!-/!$-%&-!6$1!/*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!<*0$!4!A$'!-/!%='!6$1!

/*! %=<6=-16*! 2-/! '?$! N/*16$! */&$G! .<*'6*! =1! F'-*! &$&*/! 2-! *A'$W,;*2*;-1&-!

gep(od!x;c!>=-!'-A'-%-1&*!-/!e(ii~!2-/!F'-*!2-!-%&=2,$G!9-%2-!-/!A=1&$!2-!+,%&*!

A$/?&,6$!*2;,1,%&'*&,+$!6$;A'-12-!a!6*1&E1!Y+-'!6=*2'$!do[G!

"PEKAM!7^0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!#NEQcB!

#&-+7-'
h1!&''

ajJWe'

h1!&'

'ake'

V=,&$! gep(od! akk(kk!

Fuente: IGM, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7070X0*'"Mc@AGPAE!j@L@GEN!

I/! F'-*! 2-! -%&*! %=<6=-16*! A-'&-1-6-! -1! %=! &$&*/,2*2! */! 98V! 4! A'-%-1&*! /*!

%,B=,-1&-!6$<-'&='*!+-B-&*/!$<&-1,2*!2-/!;*A*!2-!6$<-'&='*!+-B-&*/!2-/!98V!Y+-'!

D,B='*!ae[G! !

9BLPAE!*:0' "Mc@AGPAE!j@L@GEN!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!#NEQcB!

!
Fuente: (SENPLADES, 2002), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!aj~!Ypd(ej!x;c[G!

53% 

17% 

15% 

7% 

3% 2% 1% Total Bosques húmedos

Total Vegetación en regeneración
natural

Total Pastos

Total Arbustos húmedos

Total Arbustos secos

Total Cultivos



od!

K*!,1D$';*6,E1!%$<'-!/$%!6*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!

%=<6=-16*!2-/!'?$!./*;<,!%-!;=-%&'*!-1!-/!6=*2'$!dpG!

"PEKAM!7_0' "EQcBMF!QPNGBG@Q?MAEN@F!K@!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!#NEQcB!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! app(dp! di(jd!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! cjc(pj! gk(co!

P$&*/!M$1%-'+*6,E1!2-!+-B-&*6,E1!A*'*;=1*! o(oj! a(id!

P$&*/!"16'-;-1&$!2-!/*!;*167*!='<*1*!ckkp! k(jc! k(ad!

P$&*/!8*167*!='<*1*!apoi! k(ai! k(kd!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! gp(oi! aa(kd!

P$&*/!JH'2,2*!2-!+-B-&*6,E1!A*'*;=1*! k(op! k(ai!

+EI?L'lAPA@?L' \gWU^[' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! F'-*! 2-! -%&*! %=<6=-16*! -%&F! 6$1D$';*2*! -1! %=! ;*4$'?*! A$'! <$%>=-%!

7C;-2$%G! P*;<,H1! -%&F! 6=<,-'&*! -1! B'*1! A*'&-! A$'! +-B-&*6,E1! -1! '-B-1-'*6,E1!

1*&='*/(!A*%&$%!4!*'<=%&$%!7C;-2$%G!9-!*>=?!1*6-1!/*%!A',16,A*/-%!A'$</-;F&,6*%!

2-!*A$'&*6,E1!2-!;*&-',*!$'BF1,6*!4!/*!A$%,</-!AH'2,2*!2-!+-B-&*6,E1!%,!-%!>=-!1$!

%-!<=%6*1!;*1-'*%!2-!6$1%-'+*'/*!A$'!'-B-1-'*6,E1!1*&='*/G!.6&=*/;-1&-!-W,%&-1!

<$%>=-%!A'$&-6&$'-%!%$<'-!*/B=1*%!2-!-%&*%!O$1*%!-1!'-B-1-'*6,E1G!

!

7070X01'.@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!ag[G!

! !



oe!

9BLPAE!*R0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!#NEQcB!

'
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!aa!cop!7*<,&*1&-%G!

'

7070X07'-B@FLMF!CEGPAEN@F!

I/!D-1E;-1$!2-/!1,T$!YI#:5[!&,-1-!=1*!;-2,*1*!,1D/=-16,*!%$<'-!/*!;*4$'!A*'&-!

2-/! F'-*! 2-! -%&*! %=<6=-16*! A=2,-12$! $6*%,$1*'! =1! *=;-1&$! -1! /*! 7=;-2*2! 4!

*/&*%! A'-6,A,&*6,$1-%G! I%&$! *! %=! +-O! A=-2-! 6*=%*'! -/! *''*%&'-! 2-! %-2,;-1&$%(!

2-%/*+-%(! AH'2,2*%! *B'?6$/*%! 4! -'$%,E1! 2-/! %=-/$! >=-! A=-2-1! 6$12=6,'! *! /*!

6$1&*;,1*6,E1!2-!/$%!'?$%G!!

J'-%-1&*! O$1*%!2-!;*4$'!A-/,B'$!+$/6F1,6$(!;*4$'!A-/,B'$!2-!6*?2*!2-!6-1,O*! 4!

;*4$'! A-/,B'$! 2-! /*7*'-%! -1! -/! '?$! ./*;<,! -1! 6*%$! 2-! /*! -'=A6,E1! 2-/! +$/6F1!

J=/=/*7=*G!:-!-16=-1&'*!%$<'-!=1*!O$1*!2-!*/&$!A'-2$;,1,$!2-!%,%;$%G!

!

7070X0:'2BMDNBQE!

I%&*! %=<6=-16*! A'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! 7C;-2$! ,1D-',$'! Ygk~[(!

7C;-2$! %=A-',$'! Yde~[! 4! %=<7C;-2$! %=A-',$'! Yad~[G! I%&$%! A,%$%! <,$6/,;F&,6$%!

'-D/-0*1!/*!2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!

'-/*6,E1!*!/*%!&-;A-'*&='*%!;-2,*%!*1=*/-%G!P*;<,H1!A'-%-1&*!A',16,A*/;-1&-!/$%!

&-';$&,A$%! &-';$&'$A,6*/! %=A-',$'! Ydo~[(! ;-%$&'$A,6*/! ,1D-',$'! Ydo~[! 4!
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og!

;-%$&'$A,6*/! %=A-',$'! Yag~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!

7070X0R'8@AjBDBMF!

I1!-/!6=*2'$!ek!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!:a0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!#NEQcB!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

V=,&$! pi(kd! k(ij! c(ie!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! 6*1&E1! V=,&$! ;*1&,-1-! A',16,A*/;-1&-! %=! 2-;*12*! 2-! *B=*! *! %=! A$</*6,E1!

;-2,*1&-!/*!3-2!JC</,6*!2-!*B=*!A$&*</-(!4!$<&,-1-!=1!c(ie~!2-/!*B=*!!*!A*'&,'!2-!

'?$%(!+-'&,-1&-%(!*6->=,*%!$!6*1*/-%G!

!

7070X0W'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

IW,%&-!A$6*! ,1D$';*6,E1! %$<'-! /*! 6*/,2*2! 2-/! '-6='%$! 7?2',6$!-1! -%&*! %=<6=-16*!

A-'$! A*'-6-! ,12,6*'! =1*! <=-1*! 6*/,2*2! 2-<,2$! *! >=-! B'*1! A*'&-! 2-! %=! F'-*!

A-'&-1-6-! *! <$%>=-%! A'$&-6&$'-%! 4! -/! =%$! 2-/! *B=*! -1! %=! A*'&-! */&*! -%!

'-6'-*6,$1*/!A*'*!/*!A-%6*!4!2-!O$1*%!2-!6*%6*2*%G!P*;<,H1!-W,%&-!-1!%=!A*'&-!

*/&*! =1*! A->=-T*! O$1*! 2-! A*%&$%! >=-! A=-2-! *A$'&*'! 6$1! ;*&-',*! $'BF1,6*! */!

'-6='%$! 7?2',6$G! I%&=2,$%! %$<'-! 6*/,2*2! 2-! ;*6'$,1+-'&-<'*2$%! 6$''$<$'*1! %=!

%,&=*6,E1G!

!

7070^' 8'2"'4,"#!.4(!-%)!+,&#6!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/! '?$! "1&*B!%-!-16=-1&'*!=<,6*2*!-1! /*! '-B,E1!%,-''*!

2-/!I6=*2$'(!-1!%=!;*4$'?*!-1!-/!%='s$-%&-!2-! /*!A'$+,16,*!2-! ";<*<='*G!J$%--!

=1*! D$';*! ,''-B=/*'! 6$1! &-12-16,*! */*'B*2*! 6$1! $',-1&*6,E1! %='$-%&-! u! 1$'-%&-G!

K,;,&*!A$'!-/!%='!6$1!/*!6=-16*!2-/!'?$!_=*4//*<*;<*!;-2,$(!4!A$'!-/!$-%&-!6$1!/*%!



oi!

%=<6=-16*%! 2-/! '?$! _=*4//*<*;<*! <*0$! 4! /*! %=<6=-16*! 2-! /*! V=-<'*2*! :*1!

.12'H%G!.<*'6*!=1!F'-*!&$&*/!2-!*A'$W,;*2*;-1&-!aked(oo!x;c!>=-!'-A'-%-1&*!-/!

o(og~! 2-/! F'-*! 2-! -%&=2,$G! 9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$! *2;,1,%&'*&,+$!

6$;A'-12-!i!6*1&$1-%!Y+-'!6=*2'$!ea[G!

"PEKAM!:*0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!+CGEL!

#&-+7-'
h1!&'

ajJWe'

h1!&'

ake'

I/$4!./D*'$! a(oo! k(ao!

:*1!K$'-1O$! a(cg! k(ac!

M$&*6*67,! joa(kk! je(oc!

5&*+*/$! aji(ap! ai(oo!

:*1!8,B=-/!2-!X'6=>=?! a(da! k(ad!

V=,&$! oc(cg! j(oo!

+EI?L' YXgiU^^' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

7070^0*'"Mc@AGPAE!j@L@GEN!

./'-2-2$'!2-/!o~!2-/!F'-*!2-!-%&*!%=<6=-16*!A-'&-1-6-!*/!98V!4!-%&*!A*'&-!-%&F!

6=<,-'&*! A',16,A*/;-1&-! 2-! ie~! 2-! <$%>=-%! 7C;-2$%! 4! dc~! 2-! +-B-&*6,E1! -1!

'-B-1-'*6,E1!1*&='*/G!Y898Vs:.(!ckaa[!

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Ypc~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-! 6$<-'&='*! +-B-&*/! 2-/! I6=*2$'! Y:I#JK.9I:(! ckkc[(! A'-%-1&*! /*! %,B=,-1&-!

6$<-'&='*!Y+-'!D,B='*!ai[G!

! !



oj!

9BLPAE!*W0' "Mc@AGPAE!j@L@GEN!bP@AE!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!+CGEL!

!
Fuente: (SENPLADES, 2002), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! F'-*! 2-! -%&*! %=<6=-16*! -%&F! 6$1D$';*2*! -1! %=! ;*4$'?*! A$'! +-B-&*6,E1!

*'<E'-*! 4! *'<=%&,+*(! A*%&$%(! AF'*;$! 4! 6=/&,+$%G! 9-! *>=?! 1*6-1! 6,-'&*%!

A'$</-;F&,6*%!6$;$!/*!*A$'&*6,E1!2-!;*&-',*!$'BF1,6*!4!A-%&,6,2*%G!!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!do~!Ydpd(jg!x;c[G!

!

7070^01'.@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!aj[G!

9BLPAE!*X0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!+CGEL!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  
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oo!

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!i!oeo!7*<,&*1&-%G!

!

7070^07'-B@FLMF!CEGPAEN@F!

I/!D-1E;-1$!2-/!1,T$!YI#:5[!&,-1-!=1*!;-2,*1*!,1D/=-16,*!%$<'-!/*!;*4$'!A*'&-!

2-/! F'-*! 2-! -%&*! %=<6=-16*! A=2,-12$! $6*%,$1*'! =1! *=;-1&$! -1! /*! 7=;-2*2! 4!

*/&*%! A'-6,A,&*6,$1-%G! I%&$! *! %=! +-O! A=-2-! 6*=%*'! -/! *''*%&'-! 2-! %-2,;-1&$%(!

2-%/*+-%(! AH'2,2*%! *B'?6$/*%! 4! -'$%,E1! 2-/! %=-/$! >=-! A=-2-1! 6$12=6,'! *! /*!

6$1&*;,1*6,E1!2-!/$%!'?$%G!!

J'-%-1&*! O$1*%!2-!;*4$'!A-/,B'$!+$/6F1,6$(!;*4$'!A-/,B'$!2-!6*?2*!2-!6-1,O*! 4!

;*4$'! A-/,B'$! 2-! /*7*'-%! -1! -/! '?$! ./*;<,! -1! 6*%$! 2-! =1*! -'=A6,E1! 2-/! +$/6F1!

M$&*6*67,G!:-!-16=-1&'*!%$<'-!=1*!O$1*!2-!*/&$!A'-2$;,1,$!2-!%,%;$%G!

!

7070^0:'2BMDNBQE!

I%&*! %=<6=-16*! A'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! 7C;-2$! ,1D-',$'! Yee~[(!

7C;-2$!%=A-',$'! Ycc~[!-! 7,A-'7C;-2$! ,1D-',$'! Yck~[G!I%&$%! A,%$%! <,$6/,;F&,6$%!

'-D/-0*1!/*!2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!

'-/*6,E1!*!/*%!&-;A-'*&='*%!;-2,*%!*1=*/-%G!P*;<,H1!A'-%-1&*!A',16,A*/;-1&-!/$%!

&-';$&,A$%! ;-%$&'$A,6*/! ,1D-',$'! Ydk~[(! &-';$&'$A,6*/! %=A-',$'! Ycg~[! 4!

%=A'*&'$A,6*/! ,1D-',$'! Yao~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!

7070^0R'8@AjBDBMF!

I1!-/!6=*2'$!ec!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

! !



op!

"PEKAM!:10' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!+CGEL!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

I/$4!./D*'$! dk(po! ck! do(pa!

:*1!K$'-1O$! ie(ko! ac(ea! ag(ad!

M$&*6*67,! ic(aj! a(dp! de(je!

5&*+*/$! jc(dp! c(jc! c(ic!

:*1!8,B=-/!2-!

X'6=>=?!
jj(ii! a(pi! ap(ga!

V=,&$! pi(kd! k(ij! c(ie!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!6=*2'$!'-D/-0*!>=-!-1!/*!A'$+,16,*!2-!I%;-'*/2*%(!-1!/$%!6*1&$1-%!I/$4!./D*'$!4!

:*1! K$'-1O$! /*! A'$6-2-16,*! 2-/! *B=*! 2-! /*%! 6*%*%! -%! A$'! ;-2,$! 2-! '?$%(!

+-'&,-1&-%(!*6->=,*%!$!6*1*/-%!4*!>=-!%$<'-A*%*!-/!do~!-1!I/$4!./D*'$!4!-/!ag~!

-1!:*1!K$'-1O$(!%,-12$!2,D-'-1&-!-1!/$%!$&'$%!6*1&$1-%!>=-!6$;A*'&-1!/*!6=-16*!

6$1!=1*!A'-2$;,1*16,*!2-!/*!'-2!AC</,6*G!

!

7070^0W'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I/!'-6='%$!7?2',6$!-1!-%&*!%=<6=-16*!A=-2-!+-'%-!*D-6&*2$!A$'!F'-*%!,;A$'&*1&-%!

2-!6=/&,+$%(!A*%&$%!4!;,1-'?*!>=-!*A$'&*1!;*&-',*!$'BF1,6*(!A-%&,6,2*%!4!;-&*/-%G!

./! ;,%;$! &,-;A$! -%&*%! O$1*%! A-'&-1-6-1! *! AF'*;$%! 6$1! */B=1$%! <$%>=-%!

A'$&-6&$'-%!4!A->=-T*%!A$</*6,$1-%!>=-!'-2=6-1!-/! ,;A*6&$!%$<'-!-/!-6$%,%&-;*!

*6=F&,6$G!

!

7070_' 8'2"'4,"#!.4!(#!d'42-#.#!8#,!#,.-t8!

K*!%=<6=-16*!7,2'$B'FD,6*!2-!/*!>=-<'*2*!:*1!.12'H%!%-!-16=-1&'*!=<,6*2*!-1!/*!

'-B,E1! %,-''*! 2-/! I6=*2$'(! -1! %=! ;*4$'?*! -1! -/! %='s$-%&-! 2-! /*! A'$+,16,*! 2-!

";<*<='*G!J$%--!=1*! D$';*!*/*'B*2*!6$1!$',-1&*6,E1!%='$-%&-! u!1$'-%&-G! K,;,&*!



pk!

6$1!/*%!%=<6=-16*%!2-!/$%!'?$%!"1&*B(!_=*4//*<*;<*!<*0$(!_=*4//*<*;<*!;-2,$!4!

./*;<,G!.<*'6*!=1!F'-*! &$&*/! 2-! *A'$W,;*2*;-1&-!cp(ke! x;c!>=-! '-A'-%-1&*!-/!

k(cg~! 2-/! F'-*! 2-! -%&=2,$G! 9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$! *2;,1,%&'*&,+$!

6$;A'-12-!c!6*1&$1-%!Y+-'!6=*2'$!ed[G!

"PEKAM!:70' "ECGMC@F!@C!NE!FPcDP@CDE!K@!NE!rP@cAEKE!8EC!#CKAoF!

#&-+7-'
h1!&'

ajJWe'

h1!&''

ake'

M$&*6*67,! cd(ip! oa(go!

V=,&$! g(dg! ao(ec!

+EI?L' WZUXg' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7070_0*'"Mc@AGPAE!j@L@GEN!

./'-2-2$'! 2-/! ao~!2-/! F'-*! 2-! -%&*! %=<6=-16*! A-'&-1-6-! */!98V! 4! -%&*! A*'&-!

-%&F!6=<,-'&*!A',16,A*/;-1&-!2-!+-B-&*6,E1!-1!'-B-1-'*6,E1!1*&='*/!Yed~[(!A*%&$%!

Yde~[!4!<$%>=-!7C;-2$%!Yao~[G!Y898Vs:.(!ckaa[!

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Yoc~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-! 6$<-'&='*! +-B-&*/! 2-/! I6=*2$'! Y:I#JK.9I:(! ckkc[(! A'-%-1&*! /*! %,B=,-1&-!

6$<-'&='*!Y+-'!D,B='*!ao[G!

9BLPAE!*^0' "Mc@AGPAE!j@L@GEN!bP@AE!K@N!.<d!@C!NE!FPcDP@CDE!K@!NE!rP@cAEKE!8EC!

#CKAoF!

'
Fuente: (SENPLADES, 2002), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!%=!;*4$'?*!2-!+-B-&*6,E1!1*&='*/(!

A*%&$%! 4! 6=/&,+$%G! 9-! *>=?! 1*6-1! A'$</-;F&,6*%! 6$;$! /*! *A$'&*6,E1! 2-! ;*&-',*!

$'BF1,6*!4!A-%&,6,2*%!*!/$%!'-6='%$%!7?2',6$%(!-1!;-1$'!6*1&,2*2!-1!6$;A*'*6,E1!

54% 

23% 

23% 
Total Vegetación
arbórea y arbustiva

Total Pastos

Total Cultivos



pa!

6$1!-/!'-%&$!2-!%=<6=-16*%!4*!>=-!-%&*!%=<6=-16*!%$/$!'-A'-%-1&*!-/!k(cg~!2-/!

F'-*!&$&*/!2-!-%&=2,$G!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!ee~!Yac(jd!x;c[G!

!

7070_01'.@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!ap[G!

9BLPAE!*_0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@!NE!rP@cAEKE!8EC!

#CKAoF!

'
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1! 2-! *A'$W,;*2*;-1&-! g! kik! 7*<,&*1&-%G! :,1! -;<*'B$(! /*! A*''$>=,*!

_*'6?*! 8$'-1$! $6=A*! B'*1! A*'&-! 2-! /*%! %=<6=-16*%! 2-! /$%! '?$%! "1&*B! 4!

_=*4//*<*;<*!<*0$!A$'!/$!>=-!/*!,1D/=-16,*!2-!%=!A$</*6,E1!%$<'-!/*!%=<6=-16*!2-!

/*!>=-<'*2*!:*1!.12'H%!%-'F!;=67$!;-1$'G!

'

7070_07'-B@FLMF!CEGPAEN@F!

I/!D-1E;-1$!2-/!1,T$!YI#:5[!&,-1-!=1*!;-2,*1*!,1D/=-16,*!%$<'-!&$2*!-/!F'-*!2-!

-%&*! %=<6=-16*! A=2,-12$! $6*%,$1*'! =1! *=;-1&$! -1! /*! 7=;-2*2! 4! */&*%!

A'-6,A,&*6,$1-%G!I%&$!*!%=!+-O!A=-2-!6*=%*'!-/!*''*%&'-!2-!%-2,;-1&$%(!2-%/*+-%(!

AH'2,2*%!*B'?6$/*%!4!-'$%,E1!2-/!%=-/$!>=-!A=-2-1!6$12=6,'!*!/*!6$1&*;,1*6,E1!2-!

/$%!'?$%G!!
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pc!

J'-%-1&*! A-/,B'$%! 2-! 6*?2*! 2-! 6-1,O*! 4! /*7*'-%! -1! 6*%$! 2-! =1*! -'=A6,E1! 2-/!

+$/6F1!J=/=/*7=*(!*2-;F%!2-!=1!*/&$!A-/,B'$!2-!%,%;$%G!

!

7070_0:'2BMDNBQE!

I%&*!%=<6=-16*!A'-%-1&*!A',16,A*/;-1&-!-/!$;<'$&,A$!7C;-2$!,1D-',$'!Ypd~[G!I%&-!

A,%$!<,$6/,;F&,6$!'-D/-0*! /*!2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!

A'-6,A,&*6,E1! -1! '-/*6,E1! *! /*%! &-;A-'*&='*%!;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*!

A',16,A*/;-1&-! -/! &-';$&,A$! &-';$&'$A,6*/! %=A-',$'! Ypi~[G! I%&-! A,%$! <,$6/,;F&,6$!

'-D/-0*!-/!?12,6-!2-!&-';,6,2*2G!

!

7070_0R'8@AjBDBMF!

I1!-/!6=*2'$!ee!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!::0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@!NE!rP@cAEKE!8EC!#CKAoF!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

M$&*6*67,! ic(aj! a(dp! de(je!

V=,&$! pi(kd! k(ij! c(ie!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

.;<$%!6*1&$1-%!A'-%-1&*1!=1*!;*'6*2*!2,D-'-16,*!2-!/*!A'$6-2-16,*!2-/!*B=*!2-!

6$1%=;$G!:-!2,D-'-16,*1!-1!V=,&$!6$1!;*4$'!A'$6-2-16,*!2-!/*!'-2!AC</,6*!4!-1!

M$&*6*67,!6$1!*B=*!%=A-'D,6,*/!2-!/$%!'?$%(!+-'&,-1&-%(!*6->=,*%!$!6*1*/-%!A-';,&-!

-/!*<*%&-6,;,-1&$!-1!=1!de(je~G!

!

7070_0W'$AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I%&*!%=<6=-16*!-%!;=4!A->=-T*!6$1! '-/*6,E1!*! /*%!$&'*%!-1!-/!F'-*!2-!-%&=2,$!

A$'! /$! >=-!%=!*A$'&-!1$! &,-1-!;=67*! ,1D/=-16,*G!:,1!-;<*'B$!=1*!B'*1!A*'&-!2-!

-%&*!%=<6=-16*!%-!=&,/,O*!A*'*!6=/&,+$%!4!A*%&$%!>=-!A=-2-!*D-6&*'!%=%!*B=*%!6$1!

;*&-',*!$'BF1,6*!4!A-%&,6,2*%G!



pd!

7070*a' 8'2"'4,"#!.4(!-%)!2(#,")!#(&)!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/! '?$!N/*16$!*/&$!%-!-16=-1&'*!=<,6*2*!-1! /*! '-B,E1!

%,-''*!2-/!I6=*2$'(!-1!%=!;*4$'?*!-1!-/!6-1&'$s%='!2-! /*!A'$+,16,*!2-!J,67,167*G!

J$%--!=1*!D$';*!*/*'B*2*!6$1!$',-1&*6,E1!-%&-!u!$-%&-G!K,;,&*!A$'!-/!1$'&-!6$1!/*%!

%=<6=-16*%!2-!/$%!'?$%!N/*16$!;-2,$!4!_=*4//*<*;<*!<*0$(!4!A$'!-/!-%&-!6$1!/*%!

%=<6=-16*%! 2-! /$%! '?$%! ./*;<,(! _=*4//*<*;<*! ;-2,$! 4! _=*4//*<*;<*! */&$G!

.<*'6*!=1!F'-*!&$&*/!2-!*A'$W,;*2*;-1&-!a!igo(gd!x;c!>=-!'-A'-%-1&*!-/!ae(kj!

~!2-/!F'-*!2-!-%&=2,$G!9-%2-!-/!A=1&$!2-!+,%&*!A$/?&,6$!*2;,1,%&'*&,+$!6$;A'-12-!

e!6*1&$1-%!Y+-'!6=*2'$!eg[G!

"PEKAM!:R0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!ENGM!

#&-+7-'
h1!&'

'ajJWe'

h1!&'

'ake'

V=,&$! goa(je! dg(ko!

8-0?*! j(ka! k(ec!

:*1&$!9$;,1B$! eja(da! co(ec!

:*1!8,B=-/!2-!/$%!N*16$%! gpo(ej! di(ko!

+EI?L' Y]\^U\i' YXXUXX'

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7070*a0*' "Mc@AGPAE!j@L@GEN!

./'-2-2$'! 2-/! dg~!2-/! F'-*! 2-! -%&*! %=<6=-16*! A-'&-1-6-! */!98V! 4! -%&*! A*'&-!

-%&F! 6=<,-'&*! A',16,A*/;-1&-! 2-! <$%>=-%! 7C;-2$%! Yja~[! 4! $&'$%! &,A$%! 2-!

+-B-&*6,E1!Yca~[G!Y898Vs:.(!ckaa[!

I/!A$'6-1&*0-!'-%&*1&-!2-/!F'-*!2-!/*!%=<6=-16*!Yig~[(!$<&-1,2$!*!A*'&,'!2-/!;*A*!

2-! 6$<-'&='*! +-B-&*/! 2-/! I6=*2$'! Y:I#JK.9I:(! ckkc[(! A'-%-1&*! /*! %,B=,-1&-!

6$<-'&='*!Y+-'!D,B='*!ck[G!

! !



pe!

9BLPAE!1a0' "Mc@AGPAE!j@L@GEN!bP@AE!K@N!.<d!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!ENGM!

Fuente: (SENPLADES, 2002), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!cj~!Yeec!x;c[G!

K*!,1D$';*6,E1!%$<'-!/$%!6*;<,$%!;=/&,&-;A$'*/-%!-1!/*!6$<-'&='*!2-/!98V!-1!/*!

%=<6=-16*!2-/!'?$!N/*16$!*/&$!%-!;=-%&'*!-1!-/!6=*2'$!eiG!

"PEKAM!:W0' "EQcBMF!QPNGBG@Q?MAEN@F!K@!NE!DMc@AGPAE!K@N!.<d!@C!NE!

FPcDP@CDE!K@N!AgM!2NECDM!ENGM!

5$%+*+!5()1&%'YZ^]DWXXZ'
h1!&'

ajJWe'

h1!&'

ake'

P$&*/!M*;<,$%!2,+-'%$%! jj(co! ad(de!

P$&*/!M$1%-'+*6,E1!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! dpa(ia! ij(gp!

P$&*/!M$1%-'+*6,E1!2-!+-B-&*6,E1!A*'*;=1*! ja(da! ac(da!

P$&*/!"16'-;-1&$!2-!/*!;*167*!='<*1*!ckkp! k(cc! k(ke!

P$&*/!8*167*!='<*1*!apoi! k(ka! k(kk!

P$&*/!JH'2,2*!2-!N$%>=-%!4!A/*1&*6,$1-%!D$'-%&*/-%! dj(de! i(ee!

P$&*/!JH'2,2*!2-!+-B-&*6,E1!A*'*;=1*! a(ie! k(co!

+EI?L'lAPA@?L' \[ZUgY' YXXUXX'

Fuente: (MDMQ-SA, 2009), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/! F'-*! 2-! -%&*! %=<6=-16*! -%&F! 6$1D$';*2*! -1! %=! ;*4$'?*! A$'! +-B-&*6,E1!

*'<E'-*!4!*'<=%&,+*!>=-!%-!7*!A-'2,2$!-1!=1!*/&$!A$'6-1&*0-!*! &'*+H%!2-/! &,-;A$!

6$;$! ;=-%&'*! -/! 6=*2'$! eiG! P*;<,H1! -%&F! 6=<,-'&*! -1! /*%! O$1*%! <*0*%!

59% 24% 

17% 

Total Vegetación arbórea
y arbustiva
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Total Eriales



pg!

$66,2-1&*/-%! A$'! 6=/&,+$%! 4! A*%&$%G! 9-! *>=?! 1*6-1! A'$</-;F&,6*%! 6$;$! /*!

*A$'&*6,E1!2-!;*&-',*!$'BF1,6*!4!A-%&,6,2*%!*!/$%!'-6='%$%!7?2',6$%G!

!

7070*a01' .@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!ca[G!

9BLPAE!1*0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!ENGM!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!g!ddi!7*<,&*1&-%G!

!

7070*a07' -B@FLMF!CEGPAEN@F!

I/!D-1E;-1$!2-/!1,T$!YI#:5[!&,-1-!=1*!;-2,*1*!,1D/=-16,*!%$<'-!/*!;*4$'!A*'&-!

2-/! F'-*! 2-! -%&*! %=<6=-16*! 4! =1*! ,1D/=-16,*! D=-'&-! -1! %=! -W&'-;$! $66,2-1&*/!

A=2,-12$!$6*%,$1*'!=1!*=;-1&$!-1!/*!7=;-2*2!4!*/&*%!A'-6,A,&*6,$1-%G!I%&$!*!%=!

+-O! A=-2-! 6*=%*'! -/! *''*%&'-! 2-! %-2,;-1&$%(! 2-%/*+-%(! AH'2,2*%! *B'?6$/*%! 4!

-'$%,E1! 2-/! %=-/$! >=-! A=-2-1! 6$12=6,'! *! /*! 6$1&*;,1*6,E1! 2-! /$%! '?$%G! I/! '?$!

N/*16$!&,-1-!=1!;*4$'!A-/,B'$!2-!A'$+$6*'!,1=12*6,$1-%G!

I%&*! %=<6=-16*! A'-%-1&*! B'*12-%! O$1*%! 2-! ;*4$'! A-/,B'$! +$/6F1,6$(! ;*4$'!

A-/,B'$!2-!/*7*'-%!-1!-/!'?$!</*16$!4!;*4$'!A-/,B'$!2-!6*?2*!2-!6-1,O*!-1!6*%$!2-!
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pi!

=1*! -'=A6,E1! 2-/! +$/6F1! J,67,167*G! P*;<,H1! -%&F! =<,6*2*! %$<'-! =1*! O$1*! 2-!

A'-2$;,1,$!2-!%,%;$%G!

!

7070*a0:' 2BMDNBQE!

I%&*! %=<6=-16*! A'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! 7,A-'7C;-2$! ,1D-',$'!

Yga~[! 4! 7C;-2$! %=A-',$'! Yek~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! /*!

2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!'-/*6,E1!*!

/*%! &-;A-'*&='*%! ;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*! A',16,A*/;-1&-! /$%!

&-';$&,A$%! &-';$&'$A,6*/! %=A-',$'! Ycp~[(! ;-%$&'$A,6*/! ,1D-',$'! Yco~[! 4!

&-';$&'$A,6*/! ,1D-',$'! Yci~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!

7070*a0R' 8@AjBDBMF!

I1!-/!6=*2'$!ej!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!:X0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!2NECDM!ENGM!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

V=,&$! pi(kd! k(ij! c(ie!

8-0?*! ip(dj! d(gc! cg(ce!

:*1&$!9$;,1B$! eo(pa! di(io! o(eg!

:*1!8,B=-/!2-!/$%!

N*16$%!
ic(id! i(od! co(ed!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I1!-/!6=*2'$!*1&-',$'!%$<'-%*/-!-/!6*1&E1!:*1&$!9$;,1B$!6$1!=1!*<*%&-6,;,-1&$!

2-! *B=*! 2-! 2-/! di(io~! *! A*'&,'! 2-! A$O$%G! I1! /$%! 6*1&$1-%! :*1!8,B=-/! 2-! /$%!

N*16$%! 4! 8-0?*(! A'$6-2-! =1! co(ed~~! 4! cg(ce~! 2-/! *B=*! 2-! '?$%(! +-'&,-1&-%(!

*6->=,*%!$!6*1*/-%!'-%A-6&,+*;-1&-G!



pj!

7070*a0W' $AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

I1! /*! %=<6=-16*!*/&*! 2-/! '?$!N/*16$! %-!2-%*''$//*1!*6&,+,2*2-%!A'$2=6&,+*%(! >=-!

,16/=4-!/*!*B',6=/&='*(!4!B*1*2-'?*(!4!-1!;-1$'!B'*2$!/*!,12=%&',*!K*!2-%6*'B*!2-!

*B=*%!%-'+,2*%!*!/$%!6='%$%!2-!*B=*!*!&'*+H%!2-!/$%!%,%&-;*%!2-!2'-1*0-!='<*1$!

-%! =1*! A'F6&,6*! 6$;C1(! %,1! -;<*'B$! ;=4! A->=-T*G! YN"9(! ckak[! I%&=2,$%! 2-!

;*6'$,1+-'&-<'*2$%!,12,6*1!>=-!/*%!*B=*%!2-!-%&*!6=-16*!%$1!2-!<=-1*!6*/,2*2G!!

!

7070**' 8'2"'4,"#!.4(!-%)!2(#,")!<4.+)!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!N/*16$!;-2,$!%-!-16=-1&'*!=<,6*2*!-1!/*!'-B,E1!

%,-''*!2-/!I6=*2$'(!-1!%=!;*4$'?*!-1!-/!$-%&-!2-!/*!A'$+,16,*!2-!J,67,167*G!J$%--!

=1*! D$';*! ,''-B=/*'G! K,;,&*! A$'! -/! 1$'&-! 6$1! /*%! %=<6=-16*%! 2-! /$%! '?$%!

_=*4//*<*;<*!<*0$!4!N/*16$!*/&$(!4!A$'!-/!%='-%&-!6$1!/*!%=<6=-16*!2-/!'?$!N/*16$!

*/&$G!.<*'6*!=1!F'-*!&$&*/!2-!*A'$W,;*2*;-1&-!a!jed(cc! x;c!>=-! '-A'-%-1&*!-/!

ae(jo~! 2-/! F'-*! 2-! -%&=2,$G! 9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$! *2;,1,%&'*&,+$!

6$;A'-12-!g!6*1&$1-%!Y+-'!6=*2'$!eo[G!

"PEKAM!:^0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!Q@KBM!

#&-+7-'
h1!&''

ajJWe'

h1!&''

ake'

V=,1,12H! dag(dp! ao(kp!

:*1&$!9$;,1B$! akk(ce! g(jg!

:*1!8,B=-/!2-!/$%!N*16$%! eck(pc! ce(ag!

J-2'$!R,6-1&-!8*/2$1*2$! dce(eg! ao(ia!

J=-'&$!V=,&$! goc(cd! dd(ek!

+EI?L' Y[giUWW' YXXUXX'

Fuente: IGM, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7070**0*' "Mc@AGPAE!j@L@GEN!

K*!6$<-'&='*!+-B-&*/!2-!-%&*!%=<6=-16*!%-!;=-%&'*!-1!/*!D,B='*!cc!4!D=-!$<&-1,2*!

*! A*'&,'! 2-! /$%! ;*A*%! 2-! 6$<-'&='*! +-B-&*/! 2-/! I6=*2$'! Y:I#JK.9I:(! ckkc! 4!

8._.J(!ckkc[G!! !



po!

9BLPAE!110' "Mc@AGPAE!j@L@GEN!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!Q@KBM!

!
Fuente: (SENPLADES, 2002), (MAGAP, 2002), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!%=!;*4$'?*!A$'!6=/&,+$%!4!A*%&$%G!

9-! *>=?! 1*6-1! A'$</-;F&,6*%! 6$1%,2-'*</-%! 6$;$! /*! *A$'&*6,E1! 2-! ;*&-',*!

$'BF1,6*!4!A-%&,6,2*%!4*!>=-!/*!;*4$'?*!2-!-%&*!%=<6=-16*!-%&F!2-2,6*2*!*!D,1-%!

*B'$A-6=*',$%G!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!oi~!Ya!epp(aj!x;c[G!

!

7070**01' .@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!cd[G!

9BLPAE!170' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!Q@KBM!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  
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pp!

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1! 2-! *A'$W,;*2*;-1&-! ajc! oaa! 7*<,&*1&-%G! IW,%&-1! 6$1D/,6&$%! -1! /*!

,1D$';*6,E1! 2-! appk! 4! ckka! 2-<,2$! 4*! >=-! /*%! A*''$>=,*%! 2-! K*! X1,E1(! K*!

M$16$'2,*!4!R*//-!U-';$%$!-'*1!O$1*%!6$1!/?;,&-%!1$!2-D,1,2$%G!

!

7070**07' -B@FLMF!CEGPAEN@F!

I/!D-1E;-1$!2-/!1,T$!YI#:5[!&,-1-!=1*!D=-'&-!,1D/=-16,*!%$<'-!/*!;*4$'!A*'&-!2-/!

F'-*!2-!-%&*!%=<6=-16*!4!=1*!,1D/=-16,*!;-2,*1*!-1!%=!-W&'-;$!$',-1&*/!A=2,-12$!

$6*%,$1*'!=1!*=;-1&$!-1!/*!7=;-2*2!4!*/&*%!A'-6,A,&*6,$1-%G!I%&$!*!%=!+-O!A=-2-!

6*=%*'!-/!*''*%&'-!2-!%-2,;-1&$%(!2-%/*+-%(!AH'2,2*%!*B'?6$/*%!4!-'$%,E1!2-/!%=-/$!

>=-!A=-2-1!6$12=6,'!*!/*!6$1&*;,1*6,E1!2-!/$%!'?$%G!I/!'?$!N/*16$!&,-1-!=1!;*4$'!

A-/,B'$!2-!A'$+$6*'!,1=12*6,$1-%G!

!

7070**0:' 2BMDNBQE!

I%&*!%=<6=-16*!A'-%-1&*!A',16,A*/;-1&-!/$%!$;<'$&,A$%!7C;-2$!%=A-',$'!Ygc~[(!

7,A-'7C;-2$! ,1D-',$'! Ycp~[! 4! 7C;-2$! ,1D-',$'! Yag~[G! I%&$%! A,%$%! <,$6/,;F&,6$%!

'-D/-0*1!/*!2,%A$1,<,/,2*2!'-/*&,+*!4!-D-6&,+*!2-/!;$1&$!*1=*/!2-!/*!A'-6,A,&*6,E1!-1!

'-/*6,E1!*!/*%!&-;A-'*&='*%!;-2,*%!*1=*/-%G!P*;<,H1!A'-%-1&*!A',16,A*/;-1&-!/$%!

&-';$&,A$%! ;-%$&'$A,6*/! ,1D-',$'! Yep~[(! &-';$&'$A,6*/! %=A-',$'! Ycc~[! 4!

;-%$&'$A,6*/! %=A-',$'! Yad~[G! I%&$%! A,%$%! <,$6/,;F&,6$%! '-D/-0*1! -/! ?12,6-! 2-!

&-';,6,2*2G!

!

7070**0R' 8@AjBDBMF!

I1!-/!6=*2'$!ep!%-! ,12,6*! /*! '-/*6,E1!2-! /$%!6*1&$1-%!2-!-%&*!%=<6=-16*!6$1! /*!

A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

! !



akk!

"PEKAM!:_0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!2NECDM!Q@KBM!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k'

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

V=,1,12H! da(ed! ej! ap(cj!

:*1&$!9$;,1B$! eo(pa! di(io! o(eg!

:*1!8,B=-/!2-!/$%!

N*16$%!
ic(id! i(od! co(ed!

J-2'$!R,6-1&-!

8*/2$1*2$!
go(i! ad! cg(ii!

J=-'&$!V=,&$! aj(ag! ec(jo! do(ja!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I1!-/!6=*2'$!*1&-',$'!%-!;=-%&'*!6$;$!/*!A$</*6,E1!2-!-%&*!6=-16*!%-!*<*%&-6-!

2-! /*! '-2! AC</,6*! 4! -1! ;-1$'! ;-2,2*! >=-! 2-! A$O$%! $! 2-! D=-1&-%! %=A-'D,6,*/-%!

6$;$! '?$%(!+-'&,-1&-%(!*6->=,*%!$!6*1*/-%G!U*4!=1*!;*4$'!A'$6-2-16,*!2-!*B=*!

2-! A$O$! -1! :*1&$! 9$;,1B$! 4! J=-'&$! V=,&$! >=-! -1! -/! '-%&$! 2-! 6*1&$1-%! 2-! /*!

6=-16*G'

!

7070**0W' #DGBjBKEK!@DMCIQBDE!

I1! /$%!6*1&$1-%!J=-'&$!V=,&$(!J-2'$!R,6-1&-!8*/2$1*2$(!V=,1,12H(!A'-2$;,1*1!

/*%! *6&,+,2*2-%! -6$1E;,6*%! '-/*6,$1*2*%! 6$1! 6$;-'6,$! '-A*'*6,E1! 2-! +-7?6=/$%!

*=&$;$&$'-%!4!;$&$6,6/-&*%(!*/!,B=*/!>=-!-/!*$0*;,-1&$!4!%-'+,6,$%!2-!6$;,2*G!

!

7070**0X' $AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

K*!6*/,2*2!*;<,-1&*/!2-!/*%!*B=*%!2-!-%&$%!6='%$%!7?2',6$%!%-!+-!*D-6&*2*!A$'!/*!

A'-%-16,*! 2-! 6$1&*;,1*6,E1! A$'! *6&,+,2*2-%! *B'?6$/*%(! B*1*2-'*%(! 4! /*! D*/&*! 2-!

%-'+,6,$%!2-!*/6*1&*',//*2$!%*1,&*',$!-1!/*%!6$;=1,2*2-%!2-!/*!O$1*G!:,1!-;<*'B$(!

/$%! 6*1&$1-%! >=-! ;*4$'! 6*1&,2*2! 2-! A'-6,A,&*6,E1! *1=*/! A'-%-1&*1(! %$1b! J-2'$!

R,6-1&-!8*/2$1*2$!Ye!epg!;;Z*T$[@!J=-'&$!V=,&$!Yd!pkd!;;Z*T$[@!4!:*1!8,B=-/!



aka!

2-! K$%! N*16$%! Yd! eca;;Z*T$[! /$! >=-! 6$1&',<=4-! *! >=-! -1! -%&*! %=<6=-16*! %-!

&-1B*!=1*!*/&*!6*A*6,2*2!2-!*=&$2-A='*6,E1G!YXPJK(!ckac[!

!

7070*1' 8'2"'4,"#!.4(!-%)!2(#,")!2#3)!

K*!%=<6=-16*!7,2'$B'FD,6*!2-/!'?$!N/*16$!<*0$!%-!-16=-1&'*!=<,6*2*!-1!/*! '-B,E1!

6$%&*!2-/!I6=*2$'(!-1!-/!%='!2-!/*!A'$+,16,*!2-!I%;-'*/2*%G!K,;,&*!A$'!-/!-%&-!6$1!

/*! %=<6=-16*! 2-/! '?$! _=*4//*<*;<*! <*0$! 4! A$'! -/! %='! 6$1! /*! %=<6=-16*! 2-/! '?$!

N/*16$! ;-2,$G! .<*'6*! =1! F'-*! &$&*/! 2-! *A'$W,;*2*;-1&-! aga(co! x;c! >=-!

'-A'-%-1&*! -/! a(co~! 2-/! F'-*! 2-! -%&=2,$G! 9-%2-! -/! A=1&$! 2-! +,%&*! A$/?&,6$!

*2;,1,%&'*&,+$!6$;A'-12-!a!6*1&E1!Y+-'!6=*2'$!gk[G!

"PEKAM!Ra0' "ECGMC@F!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!cEiM!

#&-+7-' h1!&'ajJWe' h1!&'ake'

V=,1,12H! aga(co! akk(kk!

Fuente: Cartografía IGM 2002, (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

7070*10*' "Mc@AGPAE!j@L@GEN!

K*! 6$<-'&='*! +-B-&*/! 2-/! F'-*! 2-! -%&*! %=<6=-16*! D=-! $<&-1,2*! *! A*'&,'! 2-! /$%!

;*A*%! 2-! 6$<-'&='*! +-B-&*/! 2-/!I6=*2$'! Y:I#JK.9I:(! ckkc! 4!8._.J(!ckkc[!

Y+-'!D,B='*!ce[G!

9BLPAE!1:0' "Mc@AGPAE!j@L@GEN!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!cEiM!

!
Fuente: (SENPLADES, 2002), (MAGAP, 2002), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I/!F'-*!2-!-%&*!%=<6=-16*!-%&F!6$1D$';*2*!-1!%=!;*4$'?*!A$'!6=/&,+$%!4!A*%&$%G!

9-! *>=?! 1*6-1! A'$</-;F&,6*%! 6$;$! /*! *A$'&*6,E1! 2-! ;*&-',*! $'BF1,6*! 4!

A-%&,6,2*%G!!

79% 

10% 

7% 

2% 
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Total Vegetación arbustiva y
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forestal)
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akc!

:-! 6$16/=4-! >=-! -/! A$'6-1&*0-! 2-/! F'-*! 2-%&,1*2*! *! *6&,+,2*2-%! *B'$A-6=*',*%!

YA*%&$%!4!6=/&,+$%[!-%!2-!*A'$W,;*2*;-1&-!-/!jp~!Yaap(ga!x;c[G!

!

7070*101' .@QMLAEbgE!

.! 6$1&,1=*6,E1! %-! A'-%-1&*! -/! 6*;<,$! A$</*6,$1*/! -1! /*%! A*''$>=,*%!

A-'&-1-6,-1&-%!*!-%&*!%=<6=-16*!$<&-1,2*%!2-!/$%!6-1%$%!2-!/$%!*T$%!appk(!ckka!

4!ckak!A'$A$'6,$1*2*%!A$'!-/!"#IM!Y+-'!D,B='*!cg[G!

9BLPAE!1R0' $McNEDBMC@F!E!CBj@N!?EAAMrPBEN!@C!NE!FPcDP@CDE!K@N!AgM!2NECDM!cEiM!

!
Fuente: INEC (Censo 2010, 2001, 1990), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! A=-2-! 6$16/=,'! >=-! *! A*'&,'! 2-! /*! ,1D$';*6,E1! %$<'-! /*! A$</*6,E1! A*''$>=,*/!

&$;*2*! -1! 6=-1&*! Y;*4$'! *! a! kkk! 7*<,&*1&-%[(! %-! &,-1-! -1! -%&*! 6=-16*! =1*!

A$</*6,E1!2-!*A'$W,;*2*;-1&-!aj!jjc!7*<,&*1&-%G!

!

7070*107' -B@FLMF!CEGPAEN@F!

I/! D-1E;-1$! 2-/! 1,T$! YI#:5[! &,-1-! =1*! D=-'&-! ,1D/=-16,*! %$<'-! &$2*! -/! F'-*! 2-!

-%&*! %=<6=-16*! A=2,-12$! $6*%,$1*'! =1! *=;-1&$! -1! /*! 7=;-2*2! 4! */&*%!

A'-6,A,&*6,$1-%G!I%&$!*!%=!+-O!A=-2-!6*=%*'!-/!*''*%&'-!2-!%-2,;-1&$%(!2-%/*+-%(!

AH'2,2*%!*B'?6$/*%!4!-'$%,E1!2-/!%=-/$!>=-!A=-2-1!6$12=6,'!*!/*!6$1&*;,1*6,E1!2-!

/$%!'?$%G!IW,%&-!=1!;*4$'!A-/,B'$!2-!/*!,1=12*6,E1!2-!6*%,!&$2*!-%&*!%=<6=-16*G!

I%&F!&*;<,H1!=<,6*2*!-1!=1*!O$1*!2-!A'-2$;,1,$!2-!%,%;$%G!

!

7070*10:' 2BMDNBQE!

I%&*! %=<6=-16*! A'-%-1&*! A',16,A*/;-1&-! /$%! $;<'$&,A$%! %=<7C;-2$! ,1D-',$'!

Yij~[! 4! %-6$! %=A-',$'! Ycd~[G!I%&$%!A,%$%!<,$6/,;F&,6$%! '-D/-0*1! /*! 2,%A$1,<,/,2*2!

0

5000

10000

15000

20000
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akd!

'-/*&,+*! 4! -D-6&,+*! 2-/! ;$1&$! *1=*/! 2-! /*! A'-6,A,&*6,E1! -1! '-/*6,E1! *! /*%!

&-;A-'*&='*%! ;-2,*%! *1=*/-%G! P*;<,H1! A'-%-1&*! A',16,A*/;-1&-! /$%! &-';$&,A$%!

,1D'*&'$A,6*/! %=A-',$'! Yji~[! 4! &-';$&'$A,6*/! ,1D-',$'! Yce~[G! I%&$%! A,%$%!

<,$6/,;F&,6$%!'-D/-0*1!-/!?12,6-!2-!&-';,6,2*2G!

'

7070*10R' 8@AjBDBMF!! !

I1!/$%!<*'',$%!2-/!6*1&E1!V=,1,12H!%-!2$&*!2-!*B=*!A$&*</-!2='*1&-!,1&-'+*/$%!2-!

&,-;A$!>=-!%$1!2-!c(!e(!i!=!o!7$'*%!Y_$<,-'1$!8=1,6,A*/!2-/!M*1&E1!V=1,12H(!

ckak[G!I1!-/!6=*2'$!ga!%-!,12,6*!/*!'-/*6,E1!2-!/$%!6*1&$1-%!2-!-%&*!%=<6=-16*!

6$1!/*!A'$6-2-16,*!2-/!*B=*!2-!6$1%=;$G!

"PEKAM!R*0' $AMD@K@CDBE!K@N!ELPE!A@DBcBKE!?EAE!NMF!DECGMC@F!K@!NE!FPcDP@CDE!

K@N!AgM!2NECDM!cEiM!

#&-+7-!

(1)#!/!-#*&'/!%'&0$&'1!#*6*/&'k!

1AM'

(mQLKF?'
(ERE'

1dEU'nA@IKAPIA'?FAoTK?'E'

F?P?L'

V=,1,12H! da(ed! ej! ap(cj!

Fuente: INEC (Censo de Población y Vivienda 2010), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I1!-/! 6=*2'$! %-!;=-%&'*!>=-!-/! 6*1&E1! %-!*<*%&-6-!A',16,A*/;-1&-!2-!*B=*!2-!

A$O$(!7*4!=1*!;-1$'!6$<-'&='*!2-!/*!'-2!AC</,6*!2-!*B=*(!4!6$1!=1!ap(cj~(!/$%!

7$B*'-%!%-!*<*%&-6-1!2-!*B=*!A$'!;-2,$!2-!'?$%(!+-'&,-1&-%!*6->=,*%!$!6*1*/-%G!

!

7070*10W' #DGBjBKEK!@DMCIQBDE!

I1!-/!6*1&E1!V=,1,12H!%$<'-%*/-!6$;$!*6&,+,2*2!-6$1E;,6*!A',16,A*/!-/!6$;-'6,$!

4! /*! '-A*'*6,E1! 2-! +-7?6=/$%! *=&$;$&$'-%! 4! ;$&$6,6/-&*%(! %,B=,H12$/-! -/!

*$0*;,-1&$! 4! %-'+,6,$! 2-! 6$;,2*! /*! B*1*2-'?*! 4! *B',6=/&='*! -%&F1! A$6$!

2-%*''$//*2*%!6$1!*A-1*%!c!-;A'-%*%!,1+$/=6'*2*%!-1!-%&*!*6&,+,2*2G!

!

7070*10X' $AMcN@QEF!EQcB@CGEN@F!K@!NMF!A@DPAFMF!kgKABDMF!

K*!A$</*6,E1!2-!8*/,;A,*(!=<,6*2*!-1!-/!6*1&E1!V=,1,12H!-%&F!6$1&',<=4-12$!6$1!

/*!2-%6*'B*!2,'-6&*!2-!%=%!*B=*%!%-'+,2*%!*/! '?$!N/*16$(!A-'$! /*!+-1&*0*!>=-!%-!

&,-1-!-1!-%&*!%=<6=-16*!-%!>=-!/$%!6*=2*/-%!%$1!B'*12-%(!-1&$16-%!%-!&,-1-!=1!



ake!

B'*1! D*6&$'! 2-! 2,/=6,E1(! A$'! /$! &*1&$! %=! '-6=A-'*6,E1! -%! ;=4! 'FA,2*! YM*%&,//$! |!

U,2*/B$(!ckki[G!

!

70:' "#(+.#.!.4!()8!-4"'-8)8!l%.-+")8!

70:0*' "),&#<+,#"+/,!'-2#,#!

I1! /*%! A*'&-%! */&*%! 2-! /*%! 6=-16*%! 2-! /$%! '?$%! _=*4//*<*;<*! 4! N/*16$! %-!

2-%*''$//*1! *6&,+,2*2-%! A'$2=6&,+*%(! >=-! ,16/=4-! /*! *B',6=/&='*(! B*1*2-'?*! 4!

B-1-'*6,E1!7,2'$-/H6&',6*(!4!-1!;-1$'!B'*2$!/*!,12=%&',*(!%,1!-;<*'B$!/*!2-%6*'B*!

2-! *B=*%! %-'+,2*%! *! /$%! 6='%$%! 2-! *B=*! *! &'*+H%! 2-! /$%! %,%&-;*%! 2-! 2'-1*0-!

='<*1$! -%! =1*! A'F6&,6*! 6$;C1G! I%&*! 6=/&='*! *B'*+*2*! 6$1! -/! ,16'-;-1&$! 2-! /*!

A$</*6,E1(!%-!&'*2=6-!-1!,;A$'&*1&-%!6*=2*/-%!>=-!%-!2-%6*'B*1!-1!/$%!6=-'A$%!

2-!*B=*(!$',B,1*12$!-/!2-&-',$'$!2-!/$%!6*=2*/-%!2-!/$%!'?$%G!!

!

70:0*0*'"EAEDG@ABHEDBIC!K@!NEF!?ABCDB?EN@F!K@FDEALEF!K@!ELPEF!A@FBKPEN@F!

K*!X1,2*2!2-!M$1&'$/!2-!/*!M$1&*;,1*6,E1!2-!/*!IJ8.J:!6$16/=4E!>=-!-/!*B=*!

2-! /$%!'?$%!2-/!98V!1$!-%!*A&*!A*'*! /$%!=%$%!A$&-16,*/-%!2-!*<*%&-6,;,-1&$!2-!

*B=*!A$&*</-(!',-B$(!=%$!'-6'-*&,+$!6$1!4!%,1!6$1&*6&$!2,'-6&$(!4!A'-%-'+*6,E1!2-!/*!

+,2*!*6=F&,6*!4!%,/+-%&'-(! &$2$!-1!<*%-!*! /*!6*'*6&-',O*6,E1!2-! /*%!ca!A',16,A*/-%!

2-%6*'B*%! 2$;H%&,6*%! 2-/! 98VG! :-! 2-&-';,1E! >=-! /$%! A*'F;-&'$%! 6$;$! 9N5!

Ydkc(e!;BZ/[(!9V5!Yide(o!;BZ/[(!#s#Ud!Yci(c!;BZ/[(!#sz0-/2*7/!P$&*/! Yep(e!;BZ/[(!

M$/,D$';-%!P$&*/-%! Yo(di! W! akj!;BZ/[(!_'*%*%! 4! *6-,&-%! Ydd(c!;BZ/[(! 9-&-'B-1&-%!

Yg(g! ;BZ/[! 4! :E/,2$%! :=%A-12,2$%! P$&*/-%! Ydig(j! ;BZ/[(! %=A-'*1! /$%! /?;,&-%!

-%&*</-6,2$%! -1! /*! 1$';*&,+*! +,B-1&-! YPXK:8.[(! -1! /$! '-/*&,+$! *! 2-%6*'B*%! *!

6=-'A$%! 2-! *B=*! 4! ;=-%&'*1! =1*! 6$1&*;,1*6,E1! &?A,6*! 2-! *B=*%! '-%,2=*/-%!

2$;H%&,6*%!-1!/*%!>=-!%-!A/*1&-*!=1*!9N5!;*4$'!$!,B=*/!*!ckk!;BZ/G!

I1!8*A*! p! 2-/! .1-W$! %-! *A'-6,*1! /*%! A',16,A*/-%! 2-%6*'B*%! -%&*</-6,2*%! -1! -/!

2$6=;-1&$! mI%&=2,$%! 2-! \*6&,<,/,2*2! 4! 9,%-T$%! 9-D,1,&,+$%! 2-/! J/*1! 2-!

9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-! V=,&$n! Y\,&67&1-'sU,2'$-%&=2,$%(! ckkp[G! I%&-!

8*A*!6$1&,-1-!&*;<,H1! /*%!A$%,</-%!6*'B*%!6$1&*;,1*1&-%!2-!/*%!A*''$>=,*%!6$1!

;F%!2-!;,/!7*<,&*1&-%(!$<&-1,2*%!*!A*'&,'!2-!/*!A$</*6,E1!2-/!C/&,;$!6-1%$!Yckak[G!

J*'*! -%&-! 6F/6=/$! %-! *%=;,E! =1! 6$1%=;$! A'$;-2,$! 2-! $W?B-1$! A$'! *B=*%!

'-%,2=*/-%!2$;H%&,6*%(! ->=,+*/-1&-!*!gk!B! $W?B-1$Z7*<,&*1&-}2?*! Y9N5[(! >=-! %-!

'-D,-'-!-1!-/!2$6=;-1&$!m9,%-T$!2-/!%,%&-;*!2-!*/6*1&*',//*2$!6$;<,1*2$!A*'*!/$%!



akg!

<*'',$%!2-!:*1!S=*1!N*=&,%&*!*/&$!4!<*0$!-1!/*!A*''$>=,*!2-!M=;<*4Fn!YM*''*%6$(!

ckki[G!!

!

!

!

!

J*'*!-/!6F/6=/$!2-!/$%!6*=2*/-%!2-!*B=*%!'-%,2=*/-%!%-!*%=;,E!=1!6$-D,6,-1&-!2-!

kGj!4!=1*!2$&*6,E1!A'$;-2,$!2-!*B=*!A$&*</-!2-!ckk!/Z7*<,&*1&-}2?*!*!A*'&,'!2-!/*!

A$</*6,E1!='<*1*!Ycgk!/Z7*<,&*1&-}2?*[!4!'='*/!Yagk!/Z7*<,&*1&-}2?*[G!

!

!

!

!

!

I1!-/!;,%;$!;*A*!%-! ,16/=4-1! /$%!6$/-6&$'-%!2-!*B=*%! '-%,2=*/-%!*6&=*/-%!4! -/!

%,%&-;*! D=&='$! Y6$/-6&$'-%! 4! A/*1&*%! 2-! &'*&*;,-1&$! 2-! *B=*%! '-%,2=*/-%[(!

A'$A=-%&$%! -1! /$%! mI%&=2,$%! 2-! \*6&,<,/,2*2! 4! 9,%-T$%! 9-D,1,&,+$%! 2-/! J/*1! 2-!

9-%6$1&*;,1*6,E1!2-!/$%!3?$%!2-!V=,&$nG!!

70:01' "),&#<+,#"+/,!+,.'8&-+#(!

70:010*'"EAEDG@ABHEDBIC!K@!NEF!?ABCDB?EN@F!K@FDEALEF!BCKPFGABEN@F!

.6&=*/;-1&-!/*!:-6'-&*'?*!2-!.;<,-1&-!'-B=/*!*A'$W,;*2*;-1&-!a!ekk!,12=%&',*%!

>=-!B-1-'*1!2-%-67$%!/?>=,2$%!Y:-6'-&*'?*!2-!.;<,-1&-(!ckac[G!

J*'*! -/! *T$! ckkp(! /*! :-6'-&*'?*! 2-! .;<,-1&-! '-B=/*<*! gge! ,12=%&',*%! 2-!

*A'$W,;*2*;-1&-! j! oje! ,12=%&',*%! -1! /*! 6,=2*2! 2-! V=,&$G! 9-! /*%! ,12=%&',*%!

'-B=/*2*%(!cep!,12=%&',*%!A'$2=6?*1!2-%-67$%!/?>=,2$%!4!%-!6*'*6&-',O*'$1!gc!2-!

-%&*%!,12=%&',*%!A*'*!$<&-1-'!/*!6*'B*!$'BF1,6*!,12=%&',*/G!

K*!6*'*6&-',O*6,E1!2-! /*%!gc! ,12=%&',*%!'-A'-%-1&*&,+*%! ,2-1&,D,6*2*%!-1! /*!6,=2*2!

2-!V=,&$!Y*%=;,-12$!=1*!A$</*6,E1!->=,+*/-1&-!;*4$'!*!agk!7*<,&*1&-%[!2,$!6$;$!

'-%=/&*2$!/$%!B'=A$%!2-/!6=*2'$!gc!Y\,&67&1-'sU,2'$-%&=2,$%(!ckkp[G!

! !



aki!

"PEKAM!R10' "EG@LMABHEDBIC!K@!R1!BCKPFGABEF!A@?A@F@CGEGBjEF!K@!dPBGM!

+!;+*%!1&"'
&%*5!-+)"'

4'6!6*/&"'
(&(!%!1&"'

*-/$"+1*&'

:$25*#&'

5!+&%'

5!#h-*#&"'
#&5&%!"'

cj! ai! d! a! g! d!

Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

9-! -%&*! ,1D$';*6,E1! %-! $<&=+,-'$1! /*%! 6*'B*%! 6$1&*;,1*1&-%! &$&*/-%! >=-! %-!

A'-%-1&*1!-1!-/!6=*2'$!gdG'

"PEKAM!R70' "EAEDG@ABHEDBIC!K@!NEF!?ABCDB?EN@F!BCKPFGABEF!K@!dPBGM!

'
*-/$"+1*&"'

#&1&#+!1*O&/&"'

*-/$"+1*&"'

5!-)1!"'

*-/$"+1*&"'

1!0$%&/&"'!-'

!%'/5:':$!'

(1)/$#!-'

/!"!#9)"'

%2:$*/)"'

+)+&%' gc! apj! cep!

()6%&#*7-'

!:$*3&%!-+!'
�!agk!7*<,&*1&-%!

�!agk!

7*<,&*1&-%!
s!

#&10&'

#)-+&5*-&-+!'

+)+&%'

aa!jpa!xB!9N5Z2?*!
a!eoj!xB!

9N5Z2?*!
ad!cjo!xB!9N5Z2?*!

Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

K*! A$</*6,E1! ->=,+*/-1&-! -%! -/! %=A=-%&$! 1C;-'$! 2-! A-'%$1*%! >=-! *A$'&*'?*! /*!

;,%;*!6*1&,2*2!2-!6*'B*!6$1&*;,1*1&-!%,! D=-'*!=1*!2-%6*'B*!2-!*B=*! '-%,2=*/G!

:-BC1! -/! mJ/*1! 2-! 9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-!V=,&$n(! /*! 6*'B*! ,12=%&',*/!

->=,+*/-1&-! 2-! /*%! ,12=%&',*%! 6*&-B$',O*2*%! 6$''-%A$12-! */! ae(i~! 2-! /*! 6*'B*!

$'BF1,6*!&$&*/!Y9$;H%&,6*!�!"12=%&',*/[(!>=-!-%!2-!pa!ccd!xB!9N5Z2?*G!

I1! -/! 98V! /*%! ,12=%&',*%! &-W&,/-%! %$1! /*%! >=-! B-1-'*1! ;*4$'! B'*2$! 2-!

6$1&*;,1*6,E1(!*A$'&*12$!6$1!-/!dj~!2-!/*!6*'B*!&$&*/!2-!/*!6*'*6&-',O*6,E1!2-!/*%!

gc!,12=%&',*%G!



akj!

K*%! ,12=%&',*%! 2-! */,;-1&$%! 4! <-<,2*%! '-A'-%-1&*1! -/! ai~!2-! /*! 6*'B*! 2-!9N5!

->=,+*/-1&-!*!/*!6*'B*!*A$'&*2*!A$'!gk!kkk!7*<,&*1&-%G!!

K*! ,12=%&',*! &-W&,/! 4! /*%! ,12=%&',*%! 2-! */,;-1&$%! 4! <-<,2*%! 6$1%&,&=4-1! /*! ;*4$'!

D=-1&-!2-!6$1&*;,1*6,E1G!

:-!2-&-6&*!>=-!-W,%&-!=1*!&-12-16,*!6'-6,-1&-!2-!6=;A/,;,-1&$!2-!/*!1$';*&,+*!-!

,1D$';-%! A$'! /*%! ,12=%&',*%G!#$! %-! 6=-1&*! 6$1! /*! ,1D$';*6,E1! 2-! %=%! A/*1&*%! 2-!

&'*&*;,-1&$!A-'$!%-!A=-2-!A'-2-6,'!>=-!%-!-16=-1&'*1!-1!6'-6,;,-1&$G!

I1! -/! 8*A*! ak! 2-/! .1-W$! %-! *A'-6,*! /*! =<,6*6,E1! 4! /$%! &,A$%! 2-! ,12=%&',*%!

6$1&*;,1*1&-%!-1!-/!98V(!*1F/,%,%!'-*/,O*2$!*!A*'&,'!2-!/*!,1D$';*6,E1!6*'&$B'FD,6*!

2-!;F%! 2-! ca! kkk! ,12=%&',*%! 4! /*!M/*%,D,6*6,E1! "12=%&',*/! "1&-'1*6,$1*/!X1,D$';-!

Y:3"[G!!

70:07' "),&#<+,#"+/,!.4!,'&-+4,&48!V!2#"&4-+#8!$#&/64,#8!

K*!6$1&*;,1*6,E1!2,D=%*!2-/!*B=*!A'$+,-1-!2-!D=-1&-%!A->=-T*%!,12,+,2=*/;-1&-(!

A-'$!%=! ,;A*6&$!6$/-6&,+$!A=-2-!%-'!A-'0=2,6,*/(!2-!*6=-'2$!*/!=%$!4!;*1-0$!2-/!

%=-/$(!>=-!A=-2-!*D-6&*'!*!'?$%(!/*B$%(!*B=*%!6$%&-'*%!4!*B=*%!%=<&-''F1-*%G!

K*%!*B=*%! %=<&-''F1-*%! %-! 6$1&*;,1*1!A$'! ,1D,/&'*6,E1!2-%2-! /*! %=A-'D,6,-! 2-! /*!

&,-''*! $! 2-%2-! F'-*%! 6$1&*;,1*2*%G! I%&-! &,A$! 2-! 6$1&*;,1*6,E1! 1$! %-! A=-2-!

6$1&'$/*'! DF6,/;-1&-! A$'! /$! >=-! 2-<-! -%&*'! 6$1-6&*2$! 6$1! -/! %,%&-;*! 2-!

A/*1,D,6*6,E1!='<*1?%&,6*G!

K*%! A',16,A*/-%! D=-1&-%! 2-! 6$1&*;,1*6,E1! 2,D=%*! %$1b! *B',6=/&='*(! B*1*2-'?*(!

*;<,-1&-!='<*1$(!A->=-T*%!,12=%&',*%!4!2'-1*0-%!2-!;,1*%!*<*12$1*2*%G!

X&,/,O*12$!/*!,1D$';*6,E1!2-!6$<-'&='*!+-B-&*/!Y898Vs:.(!ckaa[!4!2-!Y8._.J!s!

:"_._35(!ckkc[!%-!6*'*6&-',O*'$1!/*%!A',16,A*/-%!2-%6*'B*%!2,D=%*%!&$;*12$!-1!

6=-1&*! /*%! O$1*%! 2-! A*%&$'-$! 4! 2-! 6=/&,+$%! >=-! *A$'&*'?*1! =1*! 6$1&*;,1*6,E1!

2,D=%*! 2-! 1=&',-1&-%(! <*6&-',*%! 4! A-%&,6,2*%G! K*! ,1D$';*6,E1! %$<'-! /*%!2-%6*'B*%!

2,D=%*%! 2-! 1=&',-1&-%! 4! <*&-'?*%! A*&EB-1*%! *! A*'&,'! 2-! O$1*%! 2-! A*%&$%! %-!

A'-%-1&*!-1!-/!8*A*!aa!2-/!.1-W$G!K*%!2-%6*'B*%!2,D=%*%!2-!A-%&,6,2*%!*!A*'&,'!

2-!6=/&,+$%!%-!&'*&*'F1!;F%!*2-/*1&-!-1!-/!1=;-'*/!dGgGa!0=1&$!6$1!/$%!;$1,&$'-$%!

2-!A-%&,6,2*%G!!

!



ako!

70:0:' "),&#<+,#,&48!#&<)89t-+")8!

K*!6$1&*;,1*6,E1!*&;$%DH',6*!4!%=!&'*1%A$'&-!*!/*'B$!A/*O$!A=-2-1!,1D/=-16,*'!-1!

/*!6*/,2*2!2-/!*B=*G!K*!A'-6,A,&*6,E1!-1!-/!98V!A'-%-1&*!=1!'HB,;-1!<,;$2*/!6$1!

=1!A-',$2$!//=+,$%$!-1&'-!;*'O$!4!;*4$(!4!-/!%-B=12$!A-',$2$!-1&'-!1$+,-;<'-!4!

2,6,-;<'-G!I1&'-!0=/,$!4!%-A&,-;<'-!%-!'-B,%&'*1!;-1$'-%!A'-6,A,&*6,$1-%G!!

I/!2,EW,2$!2-!6*'<$1$!4!-/!2,EW,2$!2-!*O=D'-!%$1!A'-6='%$'-%!2-!/*!//=+,*!F6,2*(!%=!

;-2,6,E1! -1! -/! *,'-! ;-2,*1&-! '-2-%! 2-! ;$1,&$'-$! %-T*/*1! O$1*%! >=-! A=-2-1!

A'-%-1&*'!*D-6&*6,$1-%!*/!'-6='%$!7?2',6$!A$'!=1*!<*0*!6*/,2*2!2-/!*,'-!*;<,-1&-G!

I/!1,+-/!2-!6*?2*!2-!//=+,*!F6,2*!-1!=1!A-',$2$!ckkk! s!ckki!A'-%-1&$!=1!ak~!2-!

+*/$'-%!2-!AU!;-1$'-%!*!g(iG!

:-! A=-2-! 6$1%,2-'*'! */! D-1E;-1$! 2-! //=+,*! F6,2*! -1! -/! 6-1&'$! 2-! /*! 6,=2*2! 2-!

V=,&$! 6$;$! =1! -+-1&$! %,1! B'*1! *D-6&*6,E1! */! *B=*! 4*! >=-! 1$! %-! A'-%-1&*1!

-;,%,$1-%!*/&*%!2-!A'-6='%$'-%!2-!//=+,*!F6,2*G!

X1!dk!~!2-!/*%!A'-6,A,&*6,$1-%!1$!6=;A/-1!6$1!/$%!/?;,&-%!A*'*!*B=*!2-!6$1%=;$!

7=;*1$!Ygkk!;BZ/!2-!%E/,2$%!&$&*/-%!4!AU!-1&'-!i!4!p(!PXK:8.[G!

./B=1*%! ,1,6,*&,+*%! 6$;$! /*! 3-+,%,E1! PH61,6*! R-7,6=/*'! ;$%&'*'$1! 2,%;,1=,'! $!

;*1&-1-'! 6$1%&*1&-%! /*%! -;,%,$1-%! 6$1&*;,1*1&-%! +-7,6=/*'-%! 2-/! 98VG!

9,%;,1=4E! =1!ck~!2-! /*%!-;,%,$1-%!:5c! A$'! -/! 6*;<,$! 2-! /*! 6$16-1&'*6,E1! 2-!

*O=D'-!-1!/*!B*%$/,1*!>=-!%-!6$;-'6,*/,O*!-1!/*!6,=2*2!2-!V=,&$G!

./B=1$%! 6$1&*;,1*1&-%! 6$;$! -/! ;*&-',*/! A*'&,6=/*2$! B'=-%$! %-! '-/*6,$1*1! */!

*A$'&-!2-/!&'FD,6$!-1!+?*%!%,1!A*+,;-1&$(!*!/*!-'$%,E1!-E/,6*(!4!*!/*!'-%=%A-16,E1!2-!

A$/+$G!I/!;*&-',*/!A*'&,6=/*2$!D,1$!2-!c(g!;,6'E;-&'$%!&,-1-!'-/*6,E1!6$1!A'$6-%$%!

2-!6$;<=%&,E1G!

I/! ,16'-;-1&$! 2-! /*! +-/$6,2*2! 2-! 6,'6=/*6,E1! 2-! +-7?6=/$%! *! 2,-%-/! A$'! /*!

'-%&',66,E1! 2-! 6,'6=/*6,E1! +-7,6=/*'! J,6$! 4! J/*6*(! A-';,&-! =1*! 2,%;,1=6,E1! 2-!

;*&-',*/! A*'&,6=/*2$! =/&'*! D,1$! >=-! A$2'?*! &-1-'! =1*! A->=-T*! ,16,2-16,*! -1! /*!

6$16-1&'*6,E1! 2-! %E/,2$%! &$&*/-%! 2-! /$%! '-6='%$%! 7?2',6$%! YJ*O;,T$(! ckkj[!

Y898Vs:.(!ckaa[G!

!

70R' <),+&)-4)!.4!(#!"#(+.#.!.4(!#6'#!

K*!6*/,2*2!2-/!*B=*!2-/!'-6='%$!7?2',6$!,;A/,6*!&-1-'!%=D,6,-1&-!,1D$';*6,E1!%$<'-!

%=%! 6*'*6&-'?%&,6*%! D?%,6*%(! >=?;,6*%! 4! <,$/EB,6*%(! *%?! 6$;$! 2-! /$%! D*6&$'-%!

*;<,-1&*/-%G!!



akp!

I1&'-!/*%!6*'*6&-'?%&,6*%!D?%,6*%!2-!6*/,2*2!2-/!*B=*!%-!*1*/,O*1!-/!&$&*/!2-!%E/,2$%!

>=-! ,16/=4-! ;*&-',*! -1! %=%A-1%,E1(! %-2,;-1&*</-(! 6$/$,2*/! 4! ;*&-',*! 2,%=-/&*(!

6$/$'(!&-;A-'*&='*(!2-1%,2*2!4!&='<,-2*2G!

I1&'-! /*%! 6*'*6&-'?%&,6*%! >=?;,6*%! %-! '->=,-'-! /*! ;*&-',*! $'BF1,6*! Y9N5(! 9V5(!

*6-,&-%! 4! B'*%*%(! D-1$/-%(! 2-&-'B-1&-%! 4! A-%&,6,2*%[(! ;*&-',*! ,1$'BF1,6*! YAU(!

1,&'EB-1$(! DE%D$'$(! 6$;A=-%&$%! &EW,6$%! ,1$'BF1,6$%(! ;-&*/-%! A-%*2$%[! 4! B*%-%!

Y$W?B-1$!2,%=-/&$[G!

P*;<,H1! %-! '->=,-'-1! *1F/,%,%! <*6&-',$/EB,6$%! >=-! B-1-'*/;-1&-! 6$1%,%&-1! -1!

;-2,6,$1-%!2-!M$/,D$';-%!P$&*/-%!4!\-6*/-%G!!

I1!-/!1=;-'*/!dGeGa(!M$1&*;,1*6,E1!X'<*1*(!%-!6$16/=4-!>=-!-/!*B=*!2-!/$%!'?$%!

2-! /*! 6=-16*! 2-/! '?$! _=*4//*<*;<*(! 6$1! D'-6=-16,*! 1$! -%! *A&*! A*'*!

*<*%&-6,;,-1&$!2-!*B=*!A$&*</-(!',-B$(!=%$!'-6'-*&,+$!6$1!4!%,1!6$1&*6&$!2,'-6&$!4!

A'-%-'+*6,E1!2-!+,2*!*6=F&,6*!4!%,/+-%&'-G!

I1! <*%-! */! 2$6=;-1&$! m"1D$';-! 2-/! 8$1,&$'-$! .;<,-1&*/! 2-! /$%! 3?$%!

M$1&*;,1*2$%!2-/!98Vn!Y8K8(!ckkj[(!%-!A'-%-1&*!-1!-/!8*A*!ac!2-/!.1-W$!/$%!

A=1&$%! 2-! /*%! 6*;A*T*%! 2-! ;=-%&'-$! 4! /*! 6*/,2*2! 2-/! *B=*! 6$1D$';-! *! /*%!

6$16/=%,$1-%! A'-%-1&*2*%! -1! 2,67$! ,1D$';-(! 2$12-! %-! 6$16/=4-! >=-! -/! '?$!

8*67F1B*'*!Y%=%!>=-<'*2*%!*D/=-1&-%[!4!-/!'?$!8$10*%(!A'-%-1&*1!6$1&*;,1*6,E1!

2-!A*'F;-&'$%! D?%,6$%(!>=?;,6$%! 4!;,6'$<,$/EB,6$%(!6$1!6*'*6&-'?%&,6*%! &?A,6*%!2-!

*B=*%! '-%,2=*/-%! 2$;H%&,6*%(! 2-<,2$! *! >=-! %$1! /$%! 6=-'A$%! '-6-A&$'-%! 2-! /*%!

2-%6*'B*%!2-/!%,%&-;*!2-!*/6*1&*',//*2$!6$;<,1*2$!2-!B'*1!A*'&-!2-/!98VG!I/!'?$!

:*1!J-2'$!A'-%-1&*!=1*!6$1&*;,1*6,E1!;-2,*!A$'!%-'!-/!6=-'A$! '-6-A&$'!2-! /$%!

+*//-%!2-!/$%!M7,//$%!4!2-!M=;<*4F!u!P=;<*6$G!I/!'?$!_=*4//*<*;<*!*/!'-6,<,'!/$%!

*A$'&-%!2-!/$%!'?$%!*1&-%!'-D-',2$%(!A'-%-1&*!=1*!6$1&*;,1*6,E1!;-2,*!s!<*0*!6$1!

=1*! 6*A*6,2*2! 2-! '-6=A-'*6,E1! ,;A$'&*1&-! -1! -/! A=1&$! 2-! ;=-%&'-$! K*%!

_$/$12',1*%G!!

I1!/$%!6=*2'$%!ge(!gg(!gi(!gj(!go!4!gp!%-!'-%=;-1!/$%!'-%=/&*2$%!2-/!m"1D$';-!2-/!

8$1,&$'-$!.;<,-1&*/!2-!/$%!3?$%!M$1&*;,1*2$%!2-/!98VG!!

I1!-/!6=*2'$!ge!%-!A'-%-1&*!-/!'-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!

/*%!>=-<'*2*%!*D/=-1&-%!*/!'?$!8*67F1B*'*!

! !
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"PEKAM!R:0' -@FPQ@C!K@!?EAOQ@GAMF!K@!DENBKEK!K@!ELPE!?EAE!NEF!rP@cAEKEF!

EbNP@CG@F!EN!AgM!<EDkOCLEAE!

O)-&"'/!'

5$!"+1!)'
#&1&#+!12"+*#&"'

(&1h5!+1)"'

&%+)"'

#)-+&5*-&#*)-!"'

($-+$&%!"'&%+&"'
)6"!13&#*)-!"'

V
=
-
<
'*
2
*
%!
*
D/=
-
1&
-
%!
*
/!3
?$
!8
*6
7
F
1
B
*
'*
!

M
$
1
&*
;
,1
*6
,E
1
!&
?A
,6
*
!2
-!
*
B
=
*
%!
%-
'+
,2
*
%!
2
$
;
H
%&
,6
*%
!

9N5!Yakk!s!ekk!

;BZ/[!

VG!:7*1%7*4*6=!./&*!s!

M*;*/!8-&'$A$/,&*1$!

9N5!jcp(oo!;BZ/!

s!

9V5!Ycgk!s!igk!

;BZ/[!

VG!:7*1%7*4*6=!./&*!s!

M*;*/!8-&'$A$/,&*1$!

9V5!a!eii(cg!;BZ/!

s!

59!Ya(e!s!e!;BZ/[! s!

_-1-'*6,E1!2-!

B*%-%!4!;*/$%!

$/$'-%!

#s#Ud!Yag!s!cg!

;BZ/[!
s!

.B=*%!%*1,&*',*%!

'-6,-1&-%!

#Pz!Yak!s!ig(g!

;BZ/[!

VG!:7*1%7*4*6=!./&*!s!

M*;*/!8-&'$A$/,&*1$! !

M$/,D$';-%!

&$&*/-%!4!D-6*/-%!
s!

IWA$1-1&-%!2-!

I%67-',67,*!M$/,!

-1&'-!i!4!j!

\$%D*&$%!Yk(ji!s!

g(dg!;BZ/[!

VG!:7*1%7*4*6=!./&*!s!

M*;*/!8-&'$A$/,&*1$!
s!

9-&-'B-1&-%!Yk(i!

s!o(j!;Z/[!
s! s!

Fuente: (MLM, 2007), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:-! *A'-6,*! >=-! /*! >=-<'*2*! :7*1%7*4*6=(! /$6*/,O*2*! -1! -/! %-6&$'! 2-! /*%!

2-%6*'B*%!2-/!M*;*/!8-&'$A$/,&*1$! -%! /*! >=-!A'-%-1&*!;*4$'! 6$1&*;,1*6,E1! Ya!

eii!;B!9N5Z/[!4!/*!;-1$%!6$1&*;,1*2*!-%!5'&-B*!*/&*G!!

P*;<,H1!%-!2-%&*6*!>=-!2-%2-!/*!>=-<'*2*!M*=A,67$!7*%&*!_=FA=/$!%-!A'-%-1&*!

*/&*!6$1&*;,1*6,E1!Yack!s!cdk!;B!9N5Z/[(!>=-!2,%;,1=4-!7*%&*!#*4E1!Yek!s!ik!;B!

9N5Z/[(! A$%,</-;-1&-! -%&$! $6=''-! 2-<,2$! *! >=-! 2,%;,1=4-1! /$%! *A$'&-%!

6$1&*;,1*1&-%! 4! %-! ,16'-;-1&*! /*! 6*A*6,2*2! 2-! 2-A='*6,E1! 2-/! '?$G! I/! '?$!

8*67F1B*'*! -1! -/! &'*;$! 7*%&*! /*! A$</*6,E1! 2-! #*4E1! '-6,<-! 2-%6*'B*%! 4!

2-%-67$%! 4!A*'&-!2-!%=!6*=2*/!-%!6*A&*2$!A*'*!B-1-'*6,E1!7,2'$-/H6&',6*(! 0=1&$!



aaa!

6$1! /*%! *B=*%! &='<,1*2*%! 2-/! '?$! :*1! J-2'$(! >=-! %$1! =&,/,O*2*%! -1! /*! 6-1&'*/!

7,2'$-/H6&',6*!M=;<*4FG!!

I1!-/!6=*2'$!gg!%-!A'-%-1&*!-/!'-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!

'?$!8*67F1B*'*G!

"PEKAM!RR0' -@FPQ@C!K@!?EAOQ@GAMF!K@!DENBKEK!K@!ELPE!?EAE!@N!AgM!

<EDkOCLEAE!

O)-&"'/!'

5$!"+1!)'
#&1&#+!12"+*#&"'

(&1h5!+1)"'

&%+)"'
+1&5)"' )6"!13&#*)-!"'

3
?$
!8
*
67
F
1B
*
'*
!

M
$
1
&*
;
,1
*
6,
E
1!
&?
A
,6
*
!2
-
!*
B
=
*
%!
%-
'+
,2
*
%!
2
$
;
H
%&
,6
*
%!

9N5!Yack!s!cdk!;BZ/[! VG!

M*=A,67$!

s!V!N*&F1!

./&*!6$1&*;,1*6,E1!

$'BF1,6*!9V5!Ycag!s!egk!;BZ/[!

9N5!Yek!s!ik!;BZ/[! VG!N*&F1!

s!#*4E1!
9,%;,1=4-!9N5!

9V5!Ypk!s!adk!;BZ/[!

59!Ya!u!g(p!;BZ/[!

P$2$!-/!

'-6$'',2$!

_-1-'*6,E1!2-!

B*%-%!4!;*/$%!

$/$'-%!

M$/,D$';-%!&$&*/-%!4!

D-6*/-%!

IWA$1-1&-%!2-!

I%67-',67,*!M$/,!

-1&'-!i!4!j!

#s#Ud!Yae!s!ca!;BZ/[!
9S!VG!

M*=A,67$!

s!

_=FA=/$!

s!#*4E1!

#s#Ud!<*0*!7*%&*!

e!;BZ/!-1!#*4E1!

#Pz!Ydj!s!j!;BZ/[!
#Pz!6$1!/*!;,%;*!

&-12-16,*!*1&-',$'!

\-1$/-%!

P$2$!-/!

'-6$'',2$!

:$<'-!/*!1$';*&,+*!

YPXK:8.[!

8-&*/-%!A-%*2$%!

Y6*2;,$G!6$<'-G!

;-'6=',$G!O,16[!

N*0*%!

6$16-1&'*6,$1-%!

A-'$!%$<'-!/*!

1$';*&,+*!

Fuente: (MLM, 2007), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I1!-/!6=*2'$!gi!%-!A'-%-1&*!-/!'-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!

'?$!:*1!J-2'$G!
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"PEKAM!RW0' -@FPQ@C!K@!?EAOQ@GAMF!K@!DENBKEK!K@!ELPE!?EAE!@N!AgM!8EC!

$@KAM!

O)-&"'/!'

5$!"+1!)'
#&1&#+!12"+*#&"'

(&1h5!+1)"'

&%+)"'
+1&5)"' )6"!13&#*)-!"'

3
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*
1
!J
-
2
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!

M
$
1
&*
;
,1
*6
,E
1
!<
*
0*
!2
-
!*
B
=*
%!
%-
'+
,2
*
%!
2$
;
H%
&,6
*
%!

9N5!Yae!s!dc!

;BZ/[!

P$2$!-/!

'-6$'',2$!

N*0*!6$1&*;,1*6,E1!

$'BF1,6*!9V5!Ydc!s!ip!

;BZ/[!

59!Yi!s!j!;BZ/[!

_-1-'*6,E1!2-!

B*%-%!4!;*/$%!

$/$'-%!

9N5!dc!;BZ/!

M=;<*4F!s

M-'+-6-'?*!

R*/$'-%!;F%!*/&$%!
9V5!ip!;BZ/!

59!e(p!;BZ/! 8*/$%!$/$'-%!

IWA$1-1&-%!2-!

I%67-',67,*!

M$/,!-1&'-!e!4!g!

P$2$!-/!

'-6$'',2$!

M$1&*;,1*6,E1!

<,$/EB,6*!;-1$'!

>=-!-1!/$%!

%=<%,%&-;*%!

*1&-',$'-%!

M$/,D$';-%!

&$&*/-%!

-WA$1-1&-%!e!4!

i!

#s#Ud!

M$16-1&'*6,$1-%!

<*0*%!6$1!'-/*6,E1!

*!8*67F1B*'*!4!

8$10*%!

9-&-'B-1&-%!4!

D-1$/-%!

9-&-'B-1&-%!

6=;A/-1!4!D-1$/-%!

-%&F1!%$<'-!/*!

1$';*&,+*!

YPXK:8.[!

Fuente: (MLM, 2007), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  



aad!

I1!-/!'?$!:*1!J-2'$!/*!6*/,2*2!2-/!*B=*!-%!=1!/,;,&*1&-!A*'*!%=!*A'$+-67*;,-1&$(!

A$'! /$!>=-!%-!/,;,&*!*!/*!B-1-'*6,E1!7,2'$-/H6&',6*!4!6$;$!6=-'A$!'-6-A&$'!2-!/*%!

2-%6*'B*%!='<*1*%G!

I1!-/!6=*2'$!gj!%-!A'-%-1&*!-/!'-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!

'?$!8$10*%G!

"PEKAM!RX0' -@FPQ@C!K@!?EAOQ@GAMF!K@!DENBKEK!K@!ELPE!?EAE!@N!AgM!<MCiEF!
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;BZ/[!

_-1-'*6,E1!2-!

B*%-%!4!;*/$%!

$/$'-%!

M$/,D$';-%!

&$&*/-%!4!

D-6*/-%!

IWA$1-1&-%!-1&'-!i!

4!j!

#s#Ud!Yak!s!cg!

;BZ/[!

.B=*%!%*1,&*',*%!

'-6,-1&-%!

9-&-'B-1&-%G!

D-1$/-%!4!

*/=;,1,$!

:$<'-!/*!1$';*&,+*!

YPXK:8.[!

Fuente: (MLM, 2007), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I1!-/!6=*2'$!go!%-!A'-%-1&*!-/!'-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!-/!

'?$!_=*4//*<*;<*(!>=-!/,;,&*!%=!*A'$+-67*;,-1&$!A*'*!/*!B-1-'*6,E1!2-!-1-'B?*G!!

! !
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_$/$12',1*%!

.=;-1&*!6*=2*/!4!<*0*!

/*!6$1&*;,1*6,E1!
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59!�!i!;BZ/!
P$2$!-/!

'-6$'',2$!

8*/$%!$/$'-%!

$6*%,$1*/-%!

IWA$1-1&-!2-!

I%67-',67,*!M$/,!

-1&'-!i!-1!#*4E1!

2,%;,1=4-!*!e!-1!

_$/$12',1*%!

#*4E1!s

_$/$12',1*%!

M$1&*;,1*6,E1!

;,6'$<,$/EB,6*!6$1!

&-12-16,*!*!/*!<*0*'!M$/,D$';-%!&$&*/-%!

-WA$1-1&-!i!*!j!

-1!#*4E1!

2,%;,1=4-!*!g!-1!

_$/$12',1*%!

#s#Ud!2,%;,1=4-!

2-!g(j!;BZ/!-1!

#*4E1!*!k(d!;BZ/!

-1!_$/$12',1*%!

M$16-1&'*6,$1-%!6$1!

&-12-16,*!*!/*!<*0*!

9-&-'B-1&-%G!

D-1$/-%!4!;-&*/-%!

A-%*2$%!Y6*2;,$(!

6$<'-(!;-'6=',$(!

O,16!-1!<*0*%!

6$16-1&'*6,$1-%[!

P$2$!-/!

'-6$'',2$!

:$<'-!/*!1$';*&,+*!

YPXK:8.[!

Fuente: (MLM, 2007), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

9-%2-!#*4E1!7*%&*! /*%!_$/$12',1*%!-/! '?$!_=*4//*<*;<*!*=;-1&*!%=!6*A*6,2*2!

2-!2-A='*6,E1(! A$'! -/! *A$'&-!2-! 6*=2*/-%! 6$1!<*0*! 6$1&*;,1*6,E1(! A$'! /$%!*/&$%!

1,+-/-%!2-!&='<=/-16,*(!4!A$'>=-!6'=O*!F'-*%!2-!<*0*!2-1%,2*2!A$</*6,$1*/G!
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I1!-/!6=*2'$!gp!%-!A'-%-1&*!-/!'-%=;-1!2-!A*'F;-&'$%!2-!6*/,2*2!2-!*B=*!A*'*!

/$%!*D/=-1&-%!*/!'?$!_=*4//*<*;<*G!

"PEKAM!R_0' -@FPQ@C!K@!?EAOQ@GAMF!K@!DENBKEK!K@!ELPE!?EAE!NMF!EbNP@CG@F!EN!

AgM!6PEJNNEcEQcE!
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9N5!Yo!s!ep!;BZ/[! .D/=-1&-%!

2-!/*!',<-'*!

$',-1&*/!

N*0*!6$1&*;,1*6,E1!

$'BF1,6*!9V5!Yai!s!akp!

;BZ/[!

9N5!aoo!;BZ/! V=-<'*2*!

5';*O*!

',<-'*!

$66,2-1&*/!

M$1&*;,1*6,E1!

$'BF1,6*!-/-+*2*!9V5!ead!;BZ/!

59!i!;BZ/!

.D/=-1&-%!

2-!/*!',<-'*!

$',-1&*/!

8*/$%!$/$'-%!

$6*%,$1*/-%!

IWA$1-1&-!2-!

I%67-',67,*!M$/,!

-1&'-!d!*!j! P$2$!-/!

'-6$'',2$!

5';*O*!A'-%-1&*!

+*/$'-%!;F%!*/&$%!M$/,D$';-%!

&$&*/-%!-WA$1-1&-!

-1&'-!e!*!j!

#s#Ud!Yk(d!s!e!

;BZ/[!

P$2$!-/!

'-6$'',2$!

I1!5';*O*!cp(eg!

;BZ/!6*'*6&-'?%&,6$!2-!

*B=*%!'-%,2=*/-%!

2$;H%&,6*%!

#Pz!Yk(i!u!j(gi!

;BZ/[!

P$2$!-/!

'-6$'',2$!

I1!5';*O*!ei(gj!

;BZ/!

Fuente: (MLM, 2007), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

'

70R0*' $48&+"+.#8!!

K$%!A-%&,6,2*%!%$1!=&,/,O*2$%! ,12,%6',;,1*2*;-1&-!-1!1=-%&'$!;-2,$!4!A'-%-1&*1!

B'*2$%! 2-! &$W,6,2*2! 4!A-/,B'$%,2*2!>=-!A=-2-1!*D-6&*'! /*! %*/=2!7=;*1*! 4! *! /$%!



aai!

-6$%,%&-;*%G! I%&$%! A'$2=6&$%! >=?;,6$%! A=-2-1! -%&*'! A'-%-1&-%! -1! -D/=-1&-%!

,12=%&',*/-%! 4! *B'?6$/*%! $6*%,$1*12$! -D-6&$%! 1-B*&,+$%! -1! /$%! -6$%,%&-;*%!

*6=F&,6$%G!:=%!-D-6&$%!A=-2-1!,;A*6&*'!-1!/*!%*/=2!7=;*1*!*!6$'&$!4!/*'B$!A/*O$(!

A'$2=6,-12$! -1D-';-2*2-%! 4! ;=-'&-G! P,-1-1! 2,D-'-1&-%! D*6,/,2*2-%! 2-!

2-B'*2*6,E1!%,-12$!/$%!$'B*1$6/$'*2$%!/$%!;F%!'-%,%&-1&-%G!!

I1!-/!A-'?$2$!ckka! s!ckke!%-!6=;A/,-'$1!6*;A*T*%!2-!;-2,6,E1!2-!A/*B=,6,2*%!

-1! *B=*%! 4! %-2,;-1&$%! 2-! /$%! '?$%G! I1! -/!8*A*! ac! 2-/! .1-W$! %-! $<%-'+*1! /$%!

%,&,$%!2-!;=-%&'-$!6$1!%=%!'-%=/&*2$%G!

:-! 2-D,1-1! 6$;$! %,&,$%! 6$1&*;,1*2$%! /$%! A=1&$%! >=-! %$<'-A*%*1! -/! /?;,&-!

A-';,%,</-! A*'*! *B=*%! 2-! 2,D-'-1&-%! =%$%! 4! %=-/$%! Y%-2,;-1&$%[(! 2-! *6=-'2$! */!

PXK:8.! 4! '-6$;-12*6,$1-%! 2-! /*! \.5Z58:(! appa(! A*'*! A/*B=,6,2*%! 1$!

*<$'2*2$%!-1!/*!/-B,%/*6,E1!-6=*&$',*1*!Y+-'!D,B='*!ci!4!D,B='*!cj[G!

9BLPAE!1W0' !-@FBKPMF!K@!?@FGBDBKEF!@C!ELPEF!K@!AgMF!DMCGEQBCEKMF!K@N!.<d!SuLnNT!

'

'
Fuente: (MLM, 2004 B), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  
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9BLPAE!1X0' -@FBKPMF!K@!?@FGBDBKEF!@C!F@KBQ@CGMF!K@!AgMF!DMCGEQBCEKMF!K@N!.<d!

SuLnNT!

!
Fuente: (MLM, 2004 B), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

J$'!/$!-WA=-%&$!%-!6$16/=4-!>=-b!!

-! IW,%&-! 6$1&*;,1*6,E1! 2-! $'B*1$D$%D$'*2$%! -1! /$%! '?$%! ,12,6*2$%! -1! /*! D,B='*!

ci(!*/B=1$%!6$1!+*/$'-%!-W&'-;*2*;-1&-!*/&$%!2-!7*%&*!e!BZ/G!#$!%-!2-&-6&*1!

6*'<*;*&$%!1,!A,'-&'$,2-%G!!

-! #$!-W,%&-!6$1&*;,1*6,E1!-1! /*%!>=-<'*2*%!*D/=-1&-%!*/! '?$!8*67F1B*'*(!4!%-!

2-&-6&*'$1! '-%,2=$%! 2-! $'B*1$6/$'*2$%! 4! 6/$'$D$%D$'*2$%! -1! *B=*! 4!

%-2,;-1&$%!2-!/$%!*D/=-1&-%!2-/!'?$!_=*4//*<*;<*G!!

-! K*! ;*4$'! A*'&-! 2-! /$%! '?$%! 2-! V=,&$! %-! -16=-1&'*1! 6$1&*;,1*2$%! 6$1!

A-%&,6,2*%(! A$&-16,*/;-1&-! A'$+-1,-1&-%! 2-! *6&,+,2*2-%! *B'?6$/*%! -!

,12=%&',*/-%G!

!

70R01' "#(+.#.!.4!()8!84.+<4,&)8!!

K$%! %-2,;-1&$%! -1! /$%! 6=-'A$%! 2-! *B=*! &,-1-1! $',B-1! 1*&='*/! Y-'$%,E1! A/=+,*/(!

7?2',6*!4!-E/,6*[!4!*1&'$A$BH1,6$G!

K$%! %-2,;-1&$%! *6&C*1! 6$;$! A$'&*2$'-%! 4! '-%-'+$',$%! 2-! 6$1&*;,1*1&-%! >=-!

A=-2-1! %-'! /,<-'*2$%(! %,'+,-12$! */! ;,%;$! &,-;A$! 6$;$! ,12,6*2$'-%! 2-!

6$1&*;,1*6,E1!4!'-B,%&'$!2-!6$1&*;,1*6,E1!*;<,-1&*/!*!&'*+H%!2-/!&,-;A$G!
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I1! /$%! *T$%! ckkc! 4! ckkd! %-! '-*/,OE! /*! -+*/=*6,E1! 2-! /*! 6$1&*;,1*6,E1! 2-!

%-2,;-1&$%!2-!/$%!'?$%!2-/!98V(!A*'*!6$;A/-;-1&*'!/*!,1D$';*6,E1!2-!;$1,&$'-$!

2-! 6*/,2*2! 2-/! *B=*(! 6$;$! A*'&-! 2-/! J'$B'*;*! 2-! 8$1,&$'-$! 2-! /$%! 3?$%!

M$1&*;,1*2$%!2-/!98VG!I/!-%&=2,$!,16/=4-!6$1&*;,1*1&-%!,1$'BF1,6$%(!1=&',-1&-%(!

6$1&*;,1*1&-%! $'BF1,6$%(! *1F/,%,%! ;,6'$<,$/EB,6$! 4! *1F/,%,%! B-1-'*/-%! 6$;$! AU(!

&-;A-'*&='*(!6$12=6&,+,2*2(!-1&'-!$&'$%G!

.! A*'&,'! 2-! ,1D$';*6,E1! 6*'&$B'FD,6*! 2-! /*! 6$<-'&='*! +-B-&*/! %-! /$B'E! $<&-1-'!

,1D$';*6,E1! %$<'-! /*%! F'-*%! -'$%,$1*2*%! 4! 6*1&-'*%G! I%&$%! %$1! /=B*'-%! >=-!

A=-2-1! A'$2=6,'! B'*1! 6*1&,2*2! 2-! A*'&?6=/*%! >=-! A$'! *66,E1! 2-/! +,-1&$! $! //=+,*!

A$2'?*1!%-'!&'*1%A$'&*2$%!*!/$%!'?$%!;F%!6-'6*1$%!%,-12$!=1*!D=-1&-!2-!;*&-',*/!

%-2,;-1&*</-G!

I1!-/!8*A*!ae!2-/!.1-W$!%-!*A'-6,*! /*!=<,6*6,E1!2-! /$%!%,&,$%!2-!;=-%&'-$(! /$%!

A=1&$%! >=-! -W6-2-1! -/! /?;,&-! A-';,%,</-(! /*%! O$1*%! ,12=%&',*/-%(! /*%! O$1*%!

='<*1*%(!/*%!O$1*%!-'$%,$1*2*%!4!/*%!6*1&-'*%G!!

\,1*/;-1&-(! %-! 6$16/=4-! >=-! &$2$%! /$%! A=1&$%! $<%-'+*2$%! &,-1-1! =1*!

6$1&*;,1*6,E1!;,6'$<,$/EB,6*!A$'!/$%!+-'&,2$%!2$;H%&,6$%(!>=-!,1B'-%*1!*!/$%!'?$%!

4! >=-<'*2*%G! :-! $<%-'+*! 6$1&*;,1*6,E1! 2-! *;$1,$! -1! /*%! O$1*%! 2-! ;*4$'!

6$16-1&'*6,E1!='<*1*!4!6$1&*;,1*6,E1!2-!;-&*/-%!-1!O$1*%!='<*1*!6$1!A$%,</-%!

+-'&,2$%!,12=%&',*/-%G!

!

70R07' %,.+"48!2+)(/6+")8!

J*'*! /*%! 6=-16*%!2-/! '?$!_=*4//*<*;<*! 4!N/*16$! %-! =&,/,O*! /*! ,1D$';*6,E1! %$<'-!

;*6'$,1+-'&-<'*2$%! $<&-1,2*! 2-/! 2$6=;-1&$! m9,%-T$! 2-! /*! 3-2! 8-&'$A$/,&*1*!

.;<,-1&*/! 2-! /*!M*/,2*2! 2-/!3-6='%$!U?2',6$! u!9,*B1E%&,6$n! Y.12'*2-(! KG(! -&! */(!

ckac[(!-1!2$12-!%-!'-*/,O*!=1*!'-6$A,/*6,E1!2-!-%&=2,$%!<,$/EB,6$%!-1!-/!F'-*!2-!

-%&=2,$G!

:-! /$B'*'$1! 2-&-';,1*'! eac! A=1&$%! 2-! -%&=2,$! 6$1! ,1D$';*6,E1! <,E&,6*! 2-!

$'B*1,%;$%! *6=F&,6$%(! 2-! /$%! 6=*/-%! dek! 2,%A$1-1! 2-! ,1D$';*6,E1! %$<'-!

;*6'$,1+-'&-<'*2$%! *6=F&,6$%G! I1! */B=1$%! ! A=1&$%(! /*! ,1D$';*6,E1! -%!

;=/&,&-;A$'*/! 4! 6$''-%A$12-! *! -%&=2,$%! 2-! ;$1,&$'-$! '-*/,O*2$%! 2='*1&-! +*',$%!

*T$%(!-1!2,%&,1&*%!-%&*6,$1-%!6/,;F&,6*%G!!

K*! ,1D$';*6,E1! 2,%A$1,</-! %$<'-! ;*6'$,1+-'&-<'*2$%! *6=F&,6$%! -%! *<=12*1&-! 4!

2,+-'%*(!%,-12$!%=!;*4$'!+$/=;-1!-/! ,12,6*2$'!N8tJG!I%!A$'!-%&*!'*OE1!>=-!%-!



aap!

-%6$B,E! -%&-! ?12,6-! A*'*! $<&-1-'! /*! 6*/,2*2! 2-! *B=*! 2-%2-! -/! A=1&$! 2-! +,%&*!

<,$/EB,6$G!

!

70R070*'%CKBD@!2BMNILBDM!2<v$!

I/! ?12,6-! <,$/EB,6$! N8tJ! YN,$/$B,6*/! 8$1,&$',1B! t$&x,1B! J*'&4! :6$'-! :4%&-;[!

Y.';,&*B-(!JG(!-&!*/(!apod[(!D=-!-%&*</-6,2$!-1!"1B/*&-''*!-1!apjk!4!%-!D=12*;-1&*!

-1! /*! '-/*6,E1! 2-! &$/-'*16,*! -! ,1&$/-'*16,*! 2-! 6,-'&$%! &*W$1-%! 2-!

;*6'$,1+-'&-<'*2$%!*6=F&,6$%@!%=!=%$!%-!7*!-W&-12,2$!%,B1,D,6*&,+*;-1&-!2-<,2$!*!

%=! !%-16,//-O! 4! '*A,2-OG!K*!*A/,6*6,E1!2-!-%&-! ?12,6-! '->=,-'-!2-&-';,1*6,$1-%!*!

1,+-/!2-!D*;,/,*(!$&$'B*12$!6*/,D,6*6,$1-%!-1!=1*!-%6*/*!2-/!a!*!ak(!%,-12$!ak!A*'*!

$'B*1,%;$%! ! */&*;-1&-! %-1%,</-%! 6$;$! J-'/,2*-! 4! 5/,B$1-=',,2*-@! 4! a! A*'*!

$'B*1,%;$! -W&'-;*2*;-1&-! &$/-'*1&-%! *! /*! 6$1&*;,1*6,E1! $'BF1,6*! 6$;$!

P=<,D,6,2*-!YJ'*&(!#G(!-&!*/(!ckkp[G!

X1*!+-O!,2-1&,D,6*2$%!&*W$1E;,6*;-1&-!*!1,+-/!2-!D*;,/,*(!/$%!$'B*1,%;$%!'-6,<-1!

%=! '-%A-6&,+*! 6*/,D,6*6,E1! A*'*! D,1*/;-1&-! %=;*'! /*%! ;,%;*%! 4! $<&-1-'! -/!

'-%A-6&,+$! +*/$'! N8tJG! M*2*! +*/$'! 2-<-! %-'! 6$;A*'*2$! 6$1! =1*! &*</*!

-%&*12*',O*2*(!/*!6=*/!A'-%-1&*!M/*%-(!3*1B$(!M*/,2*2(!M*'*6&-'?%&,6*%!2-/!6=-'A$!

2-!*B=*!4!M$/$'!6*'&$B'FD,6$!Yq*;$'*(!ckkj[!Y+-'!6=*2'$!ik[G!J*'*!-/!*1F/,%,%!2-!

&'*;$%! %-! =&,/,OE! C1,6*;-1&-! /*! 6*/,2*2! 6$1! /*! 6*/,D,6*6,E1! *;<,-1&*/! 2-/! ?12,6-!

N8tJ!A*'*!*%?!-%&*12*',O*'!/*!,1D$';*6,E1G!

"PEKAM!Wa0' "NEF@FY! jENMA@FY! J! DEAEDG@AgFGBDEF! ?EAE! ELPEF! CEGPAEN@F!
DNEFBbBDEKEF!Q@KBECG@!@N!gCKBD@!2<v$!

#%&"!' 1&-0)' #&%*/&/' #&1&#+!12"+*#&"' #)%)1'#&1+)01h.*#)'

"! �!aca! 8=4!N=-1*! .B=*%!;=4!/,;A,*%! .O=/!$%6='$!

""! akasack! N=-1*! .B=*!/,;A,*%! .O=/!6/*'$!

""! iasakk! .6-A&*</-! .B=*%!;-2,*1*;-1&-!6$1&*;,1*2*%! R-'2-!

"R! disik! 9=2$%*! .B=*%!6$1&*;,1*2*%! .;*',//$!

R! aisdg! M'?&,6*! .B=*%!;=4!6$1&*;,1*2*%! #*'*10*!

R"! �!ag! 8=4!M'?&,6*! .B=*!D=-'&-;-1&-!6$1&*;,1*2*%! 3$0$!

 Fuente: (Zamora, 2007), (Andrade, L., et al, 2012) 
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70R0701'#CONBFBF!K@!NE!DENBKEK!cBIGBDE!K@N!A@DPAFM!kgKABDM0!

K*! 6*/,2*2! 2-! /$%! '?$%! 2-! /*%! %=<6=-16*%! -1! <*%-! *! /*! ,1D$';*6,E1! 2-!

;*6'$,1+-'&-<'*2$%!*6=F&,6$%!4!-1!D=16,E1!2-/!?12,6-!N8tJ!D=-!6*'*6&-',O*2*!2-!

-1!-/!6=*2'$!ia!4!%-!-16=-1&'*!'-A'-%-1&*2*!B-$B'FD,6*;-1&-!-1!-/!8*A*!ag!2-/!

.1-W$G!

"PEKAM!W*0' 8BGBMF!@FGPKBEKMF!DMC!QEDAMBCj@AG@cAEKMF!EDPOGBDMF!J!FP!DENBKEK!
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#%&"!' *' **' ***' *3' 3' 3*' r''+)+&%'/!''

($-+)"'#&%*/&/' 5$4'6$!-&' 6$!-&' &#!(+&6%!' /$/)"&' #12+*#&' 5$4'#12+*#&'

N/*16$!N*0$! k! k! k! k! k! k! k!

N/*16$!8-2,$! c! a! k! k! a! k! e!

N/*16$!./&$! cp! c! g! i! k! k! ec!

_=*4//*<*;<*!
./&$!

e! d! e! i! j! cd! ej!

_=*4//*<*;<*!
8-2,$!

a! a! i! a! c! e! ag!

_=*4//*<*;<*!
N*0$!

dg! d! j! g! e! k! ge!

./*;<,! dp! o! e! k! a! k! gc!

:*1!J-2'$! ao! ac! dd! ae! i! c! og!

J,&*! aj! i! ad! a! a! a! dp!

J,%>=-! k! k! k! a! a! k! c!

"1&*B! k! k! k! k! k! k! k!

+EI?L' Ygi' i\' [W' ig' WW' iX' ii]'

 Fuente: (Andrade, L., et al, 2012) 

K*!6*/,D,6*6,E1!2-!/*%!;,6'$6=-16*%!-WA'-%*!/$%!'-%=/&*2$%!,12,6*2$%!-1!-/!6=*2'$!
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#%&"!' *' **' **' *3' 3' 3*' r'+)+&%'/!''

($-+)"'#&%*/&/' 5$4'6$!-&' 6$!-&' &#!(+&6%!' /$/)"&' #12+*#&' 5$4'#12+*#&'

X'*+,*! k! k! k! a! k! k! a!

8$10*%! a! a! e! k! a! c! p!
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#%&"!' *' **' **' *3' 3' 3*' r'+)+&%'/!''

($-+)"'#&%*/&/' 5$4'6$!-&' 6$!-&' &#!(+&6%!' /$/)"&' #12+*#&' 5$4'#12+*#&'

8*67F1B*'*! a! k! k! c! a! ai! ck!

_=*;<,! a! k! a! a! k! k! d!

M$4*B$! k! k! k! k! a! a! c!

M7,67-! k! k! k! c! k! k! c!

+EI?L' i' Y' \' ]' i' YZ' i['

 Fuente: (Andrade, L., et al, 2012) 
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70W0*' -48$4"&)!#(!"#'.#(!(%d'+.)!!

K*! 2-&-';,1*6,E1! A'-/,;,1*'! 2-! &'*;$%! 2-! 6*=6-%! 6'?&,6$%(! -1! 2$12-! -W,%&-! =1!

2HD,6,&!-1!+$/=;-1!$!6*=2*/!2-!*B=*(!%-!2-D,1-!%-BC1!Y9-!N,-+'-!|!M$-//$(!ckko[(!

6$;$! &'*;$! 6$1! -%&'H%! 7?2',6$G! I1! -/! 6=*2'$! id! %-! 2-%6',<-1! /$%! &'*;$%! 6$1!

A'$</-;*%G!!
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"$6#$!-#&' 12)' +1&5)'

"?P'(AM@E' :*1!J-2'$!

I1&'-!/*!6*A&*6,E1!4!-/!'-&$'1$!2-!/$%!6*=2*/-%!>=-!

*/,;-1&*1!/*%!6-1&'*/-%!7,2'$-/H6&',6*%!2-!

_=*1B$A$/$(!M=;<*4F!4!#*4E1!

.B=*%!*'',<*!2-!8*67*67,!

I1&'-!8*67*67,!4!/*!=1,E1!6$1!-/!3?$!J,&*!

(KI?' J,&*!
.B=*%!*<*0$!2-!/*!6*A&*6,E1!2-!/*!IJ8.J:(!7*%&*!

/*!=1,E1!6$1!-/!'?$!:*1!J-2'$!

0T?BLL?Q?JQ?'

&LIE'

M$4*B$!
I1&'-!I/!V=,167-!4!_=*4//*<*;<*!2-<,2$!*!=1*!

%$<'-!6$16-%,E1!2-!*B=*!A*'*!',-B$G!

_=*4//*<*;<*!

P'*;$!<*0$!2-/!'?$!_=*4//*<*;<*!2-%2-!-/!'-&$'1$!

2-!/*%!*B=*%!2-!/*!M-1&'*/!#*4E1!7*%&*!/*!%*/,2*!2-!

/*!6=-16*!6-1&'*/!
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"$6#$!-#&' 12)' +1&5)'

(KCoTA' _'*1$</-%!

I1!-%&*!6=-16*!/*!2-;*12*!2-!',-B$!-%!*/&*!4!-W,%&-!

%$<'-!6$16-%,E1!A*'*!',-B$!-1!+*',$%!&'*;$%(!

-%A-6,*/;-1&-!*/'-2-2$'!2-!/*!6,=2*2!2-!M*4*;<-!

Fuente: (De Bievre & Coello, 2008), (Andrade, L., et al, 2012) 

I1!-/!8*A*!ai!2-/!.1-W$!%-!2-&*//*!/*!=<,6*6,E1!2-!-//$%G!

70W01' -48$4"&)!#!(#!"#(+.#.!.4(!#6'#!!

I1! -/! '-%=;-1! -0-6=&,+$! 2-! /$%! I%&=2,$%! 2-! \*6&,<,/,2*2! 2-/! J'$B'*;*! A*'*! /*!

9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-! V=,&$! Y\,&67&1-'sU,2'$-%&=2,$%(! ckkp[(! %-!

A'-%-1&E!-/!-%&*2$!2-!6$1&*;,1*6,E1!2-!/$%!'?$%!2-!V=,&$(!<*%*2$!-1!/,1-*;,-1&$%!

4!-%&F12*'-%!2-!6*/,2*2!2-/!*B=*!2-!$&'$%!A*?%-%! 4!$'B*1,%;$%! ,1&-'1*6,$1*/-%(!

6$1%,2-'*12$! >=-! -/! PXK:8.! 1$! -%&F! *6$'2-! 6$1! /*! '-*/,2*2! 2-/! &-'',&$',$! 2-/!

98VG!K$%!'-%=/&*2$%!%-!'-%=;-1!-1!-/!6=*2'$!ieG!!
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#&%*/&/'

.!

M-'6*1$!*!=1!

-%&*2$!/,<'-!2-!

6$1&*;,1*6,E1!

!

�!J'-%-'+*6,E1!2-!

+,2*!

*6=F&,6*!4!%,/+-%&'-!

�!3-6'-*&,+$%!6$1!

6$1&*6&$!2,'-6&$G!

�!3,-B$G!

�!_-1-'*6,E1!

7,2'$-/H6&',6*!

�!59!�!*/!ok!~!2-!/*!6$16-1&'*6,E1!2-!

%*&='*6,E1!

�!9N5g!�!o!;BZ/!

�!#Ue�!�!k(g!;BZ/!

�!M$/,D$';-%!P$&*/-%b!�!e(k!I�kd!

�!.=%-16,*!2-!'-6=<',;,-1&$%!2-!<*6&-',*%!

4!-%A-6,-%!D,/*;-1&$%*%!

!

N!

M$1&*;,1*6,E1!

;$2-'*2*!

!

�!3-6'-*6,E1!%,1!

6$1&*6&$!2,'-6&$G!

�!_-1-'*6,E1!

7,2'$-/H6&',6*!

�!59!�!*/!ik!~!2-!/*!6$16-1&'*6,E1!2-!

%*&='*6,E1!

�!9N5g!�!aj!;BZ/!

�!#Ue�!�!a(g!;BZ/!

�!M$/,D$';-%!P$&*/-%b!�!d(k!I�ke!

�!J'-%-16,*!2-!'-6=<',;,-1&$%!2-!

<*6&-',*%!4!-%A-6,-%!D,/*;-1&$%*%!
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01&/)'
!"+&/)'/!'

#)-+&5*-&#*7-'
$")'&")#*&/)'

%25*+!"'/!'%)"'(&1h5!+1)"'/!'

#&%*/&/'

M!

M$1&*;,1*6,E1!

*/&*!

!

�!3-6'-*6,E1!%,1!

6$1&*6&$!2,'-6&$G!

�!_-1-'*6,E1!

7,2'$-/H6&',6*!

�!59!�!*/!ek!~!2-!/*!6$16-1&'*6,E1!2-!

%*&='*6,E1!

�!9N5g!�!cg!;BZ/!

�!#Ud!�!a(o!;BZ/!

�!M$/,D$';-%!P$&*/-%b!�!d(k!I�kg!

�!J'-%-16,*!2-!'-6=<',;,-1&$%!2-!

<*6&-',*%!4!-%A-6,-%!D,/*;-1&$%*%!

9!
M$1&*;,1*6,E1!

%-+-'*!
�!X%$%!'-%&',1B,2$%!

�!59!�!*/!ek!~!2-!/*!6$16-1&'*6,E1!2-!

%*&='*6,E1!

�!9N5g!�!cg!;BZ/!

�!#Ue!�!a(o!;BZ/!

�!M$/,D$';-%!P$&*/-%b!�!d(k!I�kg!

�!J'-%-16,*!2-!'-6=<',;,-1&$%!2-!

<*6&-',*%!4!-%A-6,-%!D,/*;-1&$%*%!

�!I+,2-1&-!$/$'!2-!*B=*%!'-%,2=*/-%!-1!/*%!

6-'6*1?*%!2-/!'?$!4!<='<=0*%!2-!B*%!>=-!

-;-'B-1!2-/!*B=*!-1!O$1*%!2-!*B=*!

-%&*16*2*G!

Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

.!A*'&,'!2-/!*1F/,%,%!2-!/*!,1D$';*6,E1!6$1&-1,2*!-1!-/!mN*16$!2-!9*&$%!2-!M*/,2*2!

2-! /$%! 3?$%! 2-! V=,&$n(! /*! X1,2*2! 2-! M$1&'$/! 2-! /*! M$1&*;,1*6,E1! 2-&-';,1E! -/!

-%&*2$!2-!/$%!'?$%!4!%-!*2$A&*'$1!6$;$!=%$%!*!A'-%-'+*'(!*>=-//$%!6=4$%!6',&-',$%!

2-! 6*/,2*2! %$1! 6$;A*&,</-%! 6$1! /*%! ;-&*%! 4' $<0-&,+$%! 2-! 6*/,2*2(! 2-D,1,2$%! *!

*/6*1O*'! 6$1! /*! ,;A/-;-1&*6,E1! 2-/! J/*1! 2-'9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-!

V=,&$@!-%&*!,1D$';*6,E1!%-!A'-%-1&*!-1!-/!6=*2'$!ig(!ii(!ij!4!ioG!!

I1!-/!6=*2'$!ig!%-!A'-%-1&*1!/$%!=%$%!*!A'-%-'+*'!-1!-/!'?$!_=*4//*<*;<*G!
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+1&5)'/!%'

12)`!":$!5&'
#&%*/&/'4'$")'/!%'&0$&' #1*+!1*)"'

9GSG!'?$!:*1!J-2'$!6$1!

'?$!8*67F1B*'*!7*%&*!

J=-1&-!R,-0$G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

3,-B$!3-%&',1B,2$G!

9N5gb!ap!;BZ/!

#s#Ueb!c(g!;BZ/!

MPba(kI�kg!#8JZakk;/!
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+1&5)'/!%'

12)`!":$!5&'
#&%*/&/'4'$")'/!%'&0$&' #1*+!1*)"'

_-1-'*6,E1!U,2'$-/H6&',6*G!

J=-1&-!R,-0$!7*%&*!.GSG!

'?$!8$10*%G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

3,-B$!3-%&',1B,2$G!

_-1-'*6,E1!U,2'$-/H6&',6*G!

9N5gb!ai!;BZ/!

#s#Ueb!c(k!;BZ/!

MPbpI�ke!#8JZakk;/!

9GSG!'?$!8$10*%!7*%&*!

J-'=67$G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

3,-B$!3-%&',1B,2$G!

_-1-'*6,E1!U,2'$-/H6&',6*G!

9N5gb!ag!;BZ/!

#s#Ueb!c(k!;BZ/!

MPbg(kI�ke!#8JZakk;/!

J-'=67$!7*%&*!

M$67*A*&*G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

3,-B$!3-%&',1B,2$G!

_-1-'*6,E1!U,2'$-/H6&',6*G!

9N5gb!ag!;BZ/!

#s#Ueb!a(g!;BZ/!

MPb!e(kI�ke!#8JZakk;/!

M$67*A*&*!7*%&*!-/!

J=-1&-!I/!M7$1&*/G!9GSG!

'?$!./*;<,G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

3,-B$!3-%&',1B,2$G!

_-1-'*6,E1!U,2'$-/H6&',6*G!

9N5gb!ac!;BZ/!

#s#Ueb!a(g!;BZ/!

MPbcI�ke!#8JZakk;/!

9GSG!'?$!./*;<,!7*%&*!

9GSG!'?$!:*1!9,;*%!4!

:*/&$!2-/!P,B'-G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

3,-B$!3-%&',1B,2$G!

_-1-'*6,E1!U,2'$-/H6&',6*G!

J'-%-'+*6,E1!2-!/*!+,2*!*6=F&,6*!4!%,/+-%&'-!

9N5gb!j!;BZ/!

#s#Ueb!a!;BZ/!

MPb!gI�kd!#8JZakk;/!

9GSG!'?$!:*1!9,;*%!7*%&*!

K*%!_$/$12',1*%G!

#EPI?JKP?FKsP'Q?V?>'

!X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

.A&*!A*'*!',-B$G!

_-1-'*6,E1!U,2'$-/H6&',6*G!

J'-%-1&*6,E1!2-!/*!+,2*!*6=F&,6*!4!%,/+-%&'-G!

9N5gb!j!;BZ/!

#s#Ueb!a!;BZ/!

MPb!gkk!#8JZakk!;/!

Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

I1!-/!6=*2'$!ii!%-!A'-%-1&*1!/$%!=%$%!*!A'-%-'+*'!-1!-/!'?$!:*1!J-2'$G!

! !



acg!

"PEKAM!WW0' 'FMF!E!?A@F@AjEAF@!@C!@N!AgM!8EC!$@KAM!

+1&5)'/!%'12)'`'
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#s#Ueb!k(j!;BZ/!
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J=-1&-!2-!X4=;<,67$!
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#s#Ueb!k(p!;BZ/!

MPb!gI�ke!#8JZakk;/!

Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

I1!-/!6=*2'$!ij!%-!A'-%-1&*1!/$%!=%$%!*!A'-%-'+*'!-1!-/!'?$!8*67F1B*'*G!
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X%$%!'-%&',1B,2$%G!

9N5gb!ek!;BZ/!

#s#Ueb!g!;BZ/!

MPb!c(kI�kg!#8JZakk;/!

I/!P'H<$/!7*%&*!K*%!

5'>=?2-*%G!

#EPI?JKP?FKsP'?LI?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

9N5gb!di!;BZ/!

#s#Ueb!e(g!;BZ/!

MPbaI�ke!#8JZakk;/!

K*%!5'>=?2-*%!7*%&*!

J=-1&-!-1!_=FA=/$G!

!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

9N5gb!dk!;BZ/!

#s#Ueb!e(c!;BZ/!

MPboI�kc!#8JZakk;/!



aci!

+1&5)'/!%'12)'`'

!":$!5&'
#&%*/&/'4'$")'/!%'&0$&' #1*+!1*)"'

J=-1&-!-1!_=FA=/$!

7*%&*!P'*%+*%-!

M=;<*4F!Z!#*4E1G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

9N5gb!ck!;BZ/!

#s#Ueb!d(g!;BZ/!

MPb!cc!#8JZakk!;/!

'Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

I1!-/!6=*2'$!io!%-!A'-%-1&*1!/$%!=%$%!*!A'-%-'+*'!-1!-/!'?$!8$10*%G!

"PEKAM!W^0' !'FMF!E!?A@F@AjEAF@!@C!@N!AgM!<MCiEF!

+1&5)'/!%'12)'`'

!":$!5&'
#&%*/&/'4'$")'/!%'&0$&' #1*+!1*)"'

V2*G!I/!M$/-B,$!7*%&*!

9GSG!V2*G!./6*1&*',//*!4!

V2*G!R,//$',&*G!

#EPI?JKP?FKsP'CAnA@?>'

X%$%!'-%&',1B,2$%G!

9N5gb!gp!;BZ/!

#s#Ueb!i!;BZ/!

MPba(dI�kj!#8JZakk;/!

9GSG!V2*G!./6*1&*',//*!4!

V2*G!R,//$',&*!7*%&*!

J=-1&-!-1!J$;*%>=,G!

#EPI?JKP?FKsP'?LI?>'

X%$%!'-%&',1B,2$%G!

9N5gb!cp!;BZ/!

#s#Ueb!d(e!;BZ/!

MPbjI�kg!#8JZakk;/!

J=-1&-!-1!J$;*%>=,!

7*%&*!J=-1&-!-1!:*1!

.1&$1,$G!

#EPI?JKP?FKsP'?LI?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

9N5gb!ci!;BZ/!

#s#Ueb!c(j!;BZ/!

MPb!jI�kg!#8JZakk;/!

J=-1&-!-1!:*1!.1&$1,$!

7*%&*!.GSG!'?$!

_=*4//*<*;<*G!

#EPI?JKP?FKsP'JEMA@?M?>'

X%$%!'-6'-*&,+$%!%,1!6$1&*6&$!2,'-6&$G!

9N5gb!ap!;BZ/!

#s#Ueb!c(g!;BZ/!

MPba(pI�kg!#8JZakk;/!

Fuente: (Fitchtner-Hidroestudios, 2009), (Andrade, L., et al, 2012)

!

70W010*'&-#<)8!.4!()8!-%)8!

J*'*! -%&*</-6-'! /*! 6*/,2*2! B-1-'*/! 2-! /$%! '?$%! A',16,A*/-%! -1! -/! -%&=2,$(! %-!

*6$A/*'$1! 6',&-',$%! >=?;,6$%! 4! <,$/EB,6$%! -%&*</-6,2$%! -1! %-,%! 6*&-B$'?*%G! J*'*!

-%&$! %-! =&,/,OE! -/! ?12,6-! N8tJ! 2-! 6*/,2*2! 2-/! *B=*! Y2,+-'%$%! -%&=2,$%! 2-!

;*6'$,1+-'&-<'*2$%[!Y.12'*2-(!KG(!-&!*/(!ckac[(!/*!6*/,2*2!*6&=*/!2-/!*B=*!2-/!98V!

Y\,&67&1-'sU,2'$-%&=2,$%(!ckkp[(!/*!6*/,2*2!2-/!*B=*!%-BC1!-/!"1D$';-!2-!8$1,&$'-$!

2-! /$%!3?$%!M$1&*;,1*2$%! 2-/!98V! Y8K8(! ckkj[! 4! /*! ,1D$';*6,E1! *2,6,$1*/! 2-!

-%&-! ;,%;$! 2$6=;-1&$! %$<'-! /*%! ;*4$'-%! A$</*6,$1-%(! %=%! 2-%6*'B*%! 4! /$%!



acj!

A',16,A*/-%!=%$%!2-!/$%!'?$%!A*'*!A$2-'!%=%&-1&*'!/*!2-6,%,$1-%G!I%&*!6/*%,D,6*6,E1!

B-1-'*/(!'-D/-0*!/*!6*/,2*2!2-!/$%!'?$%!2-!*6=-'2$!*!/*!A'-%-16,*!2-!$'B*1,%;$%!6$1!

2,%&,1&$%! B'*2$%! 2-! &$/-'*16,*! -6$/EB,6*(! /$%! +*/$'-%! 2-! A*'F;-&'$%! 2-! 6*/,2*2!

'-B,%&'*2$%! -1! /$%! 6=-'A$%! 2-! *B=*! 4! %-2,;-1&$%(! 4! 6',&-',$%! *2,6,$1*/-%! >=-!

,1D/=4-1!-1!/*!6*/,2*2!2-/!*B=*!YA*%&$%(!6=/&,+$%(!,12=%&',*%(!A$</*6,$1-%(!6$<-'&='*!

+-B-&*/(!;,1*%!=%$!2-/!*B=*[G!I%&*!,1D$';*6,E1!%-!A'-%-1&*!-1!-/!6=*2'$!ipG!

"PEKAM!W_0' "ABG@ABMF!?EAE!NE!McG@CDBIC!K@!NE!DENBKEK!K@N!ELPE!@C!@N!OA@E!K@!

@FGPKBM!

*-.)15&#*7-'(1!3*&'/!'#&%*/&/'/!%'&0$&'

#&%*/&/'

/!%'

&0$&'

2PMKFA'6q5('

EQIAPKME'?'S?@IK@'

MA'n?@KEC'

ACITMKEC'

(L?P'MA'/ACFEPI?JKP?FKsP'

MA'LEC'1dEC'MAL'/5:'

*PtE@JA'MA'5EPKIE@AE'

&JQKAPI?L'MA'LEC'1dEC'

#EPI?JKP?MEC'MAL'/5:'

#L?CA' #?LKM?M' #ELE@' !CI?ME' #ELE@' #EPI?JKP?FKsP' #ELE@' #?LKM?M' #ELE@' #?@?FIA@dCIKF?C'

R"!

8
=4
!M
'?
&,6
*
!

!

:
-+
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*
!

!

.
/&*
!

!

8
=4
!M
'?
&,6
*
!

! M$1&*;,1*6,E1!

&?A,6*!2-!*B=*%!

'-%,2=*/-%!

2$;H%&,6*%!
R!

M
'?
&,6
*
!

!

.
/&*
!

!

M
'?
&,6
*
!

!

"R!

9
=2
$%
*
!

!

8
$2
-'
*2
*
!

!

8
-2
,*
!

!

9
=2
$%
*
!

!

M$1&*;,1*6,E1!

2-!*B=*%!

'-%,2=*/-%!

2$;H%&,6*%!6$1!

,;A$'&*1&-!

6*A*6,2*2!2-!

*=&$!

'-6=A-'*6,E1!

"""!

.
6-
A&
*<
/-
!

!

.
6-
A&
*<
/-
!

!

""!

N
=-
1*
!

!

M
-'
6*
1$
!*
!/,
<'
-!
2-
!

6$
1&
*;
,1
*6
,E
1
!

!

8
-2
,*
!*
!N
*0
*
!

!

N
=-
1*
!

!
M-'6*1$!*!

-%&*2$!/,<'-!2-!

6$1&*;,1*6,E1!

"!

8
=4
!N
=-
1*
!

!

8
=4
!N
=-
1*
!

!

Fuente: (Andrade, L., et al, 2012), (Fitchtner-Hidroestudios, 2009), (MLM, 2007)

Elaborado por: Xavier Reyes y Daniel Silva  



aco!

K*!6*/,2*2!<,E&,6*!2-/!*B=*(!6$1%,2-'*12$!2,D-'-1&-%!D=-1&-%(!-W7,<-!/*%!%,B=,-1&-%!

6*/,D,6*6,$1-%!A*'*!6*2*!=1*!2-!/*%!%=<6=-16*%b!

-! K*!%=<6=-16*!2-/!'?$!J,&*!A'-%-1&*!/*%!6/*%-%!""(!"""!4!"R!2-!6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/!'?$!:*1!J-2'$!A'-%-1&*!/*%!6/*%-%!"""(!R!4!R"!2-!6*/,2*2!2-/!

*B=*@!

-! K*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!./&$!A'-%-1&*!/*%!6/*%-%!"""(! "R(!R!4!R"!2-!

6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/!'?$!J,%>=-!A'-%-1&*!/*%!6/*%-%!""(!"""!4!"R!2-!6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/! '?$!_=*4//*<*;<*!8-2,$!A'-%-1&*! /*%!6/*%-%! "R(!R!4!R"!2-!

6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/!'?$!"1&*B!A'-%-1&*!/*%!6/*%-%!""!4!"""!2-!6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/!'?$!./*;<,!A'-%-1&*!/*!6/*%-!"""!6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/!'?$!_=*4//*<*;<*!N*0$!A'-%-1&*!/*%!6/*%-%!"""!4!"R!2-!6*/,2*2!

2-/!*B=*@!

-! K*!%=<6=-16*!2-/!'?$!N/*16$!./&$!A'-%-1&*!/*!6/*%-!"""!2-!6*/,2*2!2-/!*B=*@!

-! K*!%=<6=-16*!2-/! '?$!N/*16$!8-2,$!A'-%-1&*! /*%!6/*%-%! ""! 4! """!2-!6*/,2*2!2-/!

*B=*@!4(!!

-! K*!%=<6=-16*!2-/!'?$!N/*16$!N*0$!A'-%-1&*!/*!6/*%-!"""!2-!6*/,2*2!2-/!*B=*G!

I1!-/!8*A*!aj!%-!*A'-6,*1!/$%!&'*;$%!6'?&,6$%!2-!/$%!6*=6-%!2-/!F'-*!2-!-%&=2,$G!

!

70X' &-#2#3)!.4!"#<$)!V!5#(+.#"+/,!.4!(#!+,9)-<#"+/,!

:-! '-*/,OE! =1! P'*<*0$! 2-! M*;A$! /$%! 2?*%! ce! 4! ci! 2-! ;*'O$! 2-! ckac(! 6$1! -/!

$<0-&,+$! 2-! B-1-'*'! ,1D$';*6,E1! 2,'-6&*!2-! /$%! 6='%$%!2-! *B=*! A',16,A*/-%!2-! /*!

6=-16*!2-/!'?$!_=*4//*<*;<*!4!+*/,2*'!/*!,1D$';*6,E1!2-!6*/,2*2!B-1-'*2*!*!A*'&,'!

2-!-%&=2,$%!4!'-A$'&-%!-W,%&-1&-%G!

K*! +*/,2*6,E1! 6$1%,%&,E! -1! /*! '-6$A,/*6,E1! 2-! ,1D$';*6,E1! 2-! A*'F;-&'$%! D?%,6$!

>=?;,6$%! -1!ac! %-66,$1-%!2-! /*! '-2! 7,2'$B'FD,6*!A',16,A*/(! 6$''-%A$12,-1&-%!*! e!

%=<6=-16*%!>=-!'-A'-%-1&*1!-/!dk~!2-/!F'-*!2-!-%&=2,$G!!

I1!6*2*!%-66,E1!%-!'-B,%&'E!*2-;F%!/*%!6$$'2-1*2*%!XP8!t_:!u!oe!4!/*%!6$&*%G!

!



acp!

70X0*' $(#,+9+"#"+/,!V!434"'"+/,!

J*'*!/$%!;=-%&'-$%!%-!6$1%,2-'*'$1!/*%!%=<6=-16*%!2-!/$%!'?$%!:*1!J-2'$(!J,&*(!

_=*4//*<*;<*!./&$!4!J,%>=-!4*!>=-!A'-%-1&*1!;*4$'!6$1D/,6&$!-1!'-/*6,E1!6$1!/*!

2,%A$1,<,/,2*2!4!6*/,2*2!2-/!*B=*G!

J*'*! /*! 2-D,1,6,E1!2-! /*%! %-66,$1-%!2-!;=-%&'-$! %-!=&,/,OE! /*! 6*'&$B'*D?*! 6$1! /$%!

&'*;$%!2-!/$%!'?$%!-1!D=16,E1!2-!/*!6*1&,2*2!4!/*!6*/,2*2!2-/!*B=*!6$1%,2-'*12$!/$%!

&'*;$%!6$1!2,D-'-1&-%!A'$</-;F&,6*G!

K*%!*6&,+,2*2-%!6=;A/,2*%!%-!'-%=;-1!-1b!

-! "2-1&,D,6*6,E1! -1! 6*;A$! 2-! /*%! 6$12,6,$1-%! D?%,6$! u! B-$B'FD,6*%(! 7,2'F=/,6*%(!

*;<,-1&*/-%!4!<,$/EB,6*%!2-!/$%!6=-'A$%!2-!*B=*@!

-! 8-2,6,$1-%!2-! &-;A-'*&='*!2-/!*B=*(!$W?B-1$!2,%=-/&$(!AU!4!6$12=6&,+,2*2(!4!

&$;*! 2-! ;=-%&'*%! -1! /*%! %-66,$1-%! %-/-66,$1*2*%(! A*'*! *1F/,%,%! 2-! 9V5! 4!

%E/,2$%!%-2,;-1&*</-%@!4(!!

-! 8=-%&'-$!6=*/,&*&,+$!2-!;*6'$,1+-'&-<'*2$%G!!

!

70X01' <4&).)()6%#!

I1! 6=*1&$! *! /$%! A*'F;-&'$%! D?%,6$s>=?;,6$%! 2-/! *B=*(! %-! ;,2,E! /*! &-;A-'*&='*(!

6$12=6&,+,2*2(! $W?B-1$! 2,%=-/&$(! AU! 4! /*! 6$12=6&,+,2*2(! -1! 6*2*! =1*! 2-! /*%!

%-66,$1-%! 6$1%,2-'*2*%(! 6$1! ->=,A$%! 2-/! K*<$'*&$',$! .;<,-1&*/! 2-! /*! I%6=-/*!

J$/,&H61,6*!#*6,$1*/G!.2-;F%!%-!&$;*'$1!;=-%&'*%!A*'*!-/!*1F/,%,%!-1!/*<$'*&$',$!

2-!%E/,2$%!%-2,;-1&*</-%!4!2-!/*!9-;*12*!V=?;,6*!2-!5W?B-1$!Y9V5[(!6$;$!%-!

;=-%&'*!-1!/*!\$&$B'*D?*!a!4!\$&$B'*D?*!cG!

K$%! 2*&$%! D=-'$1! *1$&*2$%! -1! A/*1,//*%! 2-! 6*;A$! 4! /$%! '-%=/&*2$%! $<&-1,2$%!

D=-'$1! 6$;A*'*2$%! 6$1! /$%! 6',&-',$%! 2-! 6*/,2*2! A'$A=-%&$%! A$'! -/! J/*1! 2-!

9-%6$1&*;,1*6,E1! 2-! /$%! '?$%! 2-! V=,&$! Y\,&67&1-'sU,2'$-%&=2,$%(! ckkp[(! A$'! -/!

"1D$';-! 2-! 8$1,&$'-$! 2-! /$%! 3?$%! M$1&*;,1*2$%! 2-/! 98V! Y8K8(! ckkj[! 4! %-!

=&,/,OE!-/!`12,6-!%,;A/,D,6*2$!2-!6*/,2*2!2-!*B=*%!Y8,/,*',=;(!ckke[!A*'*!6$''$<$'*'!

/$%!'-%=/&*2$%G!

! !



adk!

9MGMLAEbgE!*0'&MQE!K@!QP@FGAEF!J!ECONBFBF!K@!?EAOQ@GAMF!@C!DEQ?M!

'

9MGMLAEbgE!10'#CONBFBF!K@!?EAOQ@GAMF!@C!NEcMAEGMABM!

'

!

70X07' +,9)-<#"+/,!64,4-#.#!

70X070*'8PcDP@CDE!K@N!AgM!8EC!$@KAM!

I1! -%&*! %=<6=-16*! %-! +,%,&*'$1! &'-%! %-66,$1-%! '-A'-%-1&*&,+*%G! I1! &$2*! /*!

%=<6=-16*! %-! $<%-'+*'$1! ,1&-1%,+*%! *6&,+,2*2-%! *B'?6$/*%! 4! B*1*2-'*%G! I1! -/!

6=*2'$!jk!%-!*A'-6,*1!/*%!6$$'2-1*2*%!2-!/$%!A=1&$%!2-!;=-%&'-$G!:-!A'-%-1&*1!

&*;<,H1!D$&$B'*D?*%!2-!/*%!%-66,$1-%!Y\$&$B'*D?*!d(!e!4!g[G!

! !



ada!

"PEKAM!Xa0' 8BGBMF!K@!<P@FGA@M!h!8PcDP@CDE!8EC!$@KAM!

#7/! "*+*)"'/!'5$!"+1!)!
-)1+!'''''''''''''''''''''''''

aJe!

!"+!''''''''''''

aJe!

#)+&''''''''''''''

aJCPJ>e!

:Ja!
3?$!S*;<-/?!-1!J=-1&-!

J*1*;-',6*1*!
p!pdi!ioo! jij!ipo! d!kcc!

:Jc!
3?$!:*1!J-2'$!-1!J=-1&-!K*!

M*/-'*!
p!pep!pae! jjc!pde! c!jic!

:Jd!
3?$!:*1!J-2'$!-1!J=-1&-!

N*&*//E1!M7,;<$'*O$!
p!pik!ioi! joa!djo! c!ged!

Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

9MGMLAEbgE!70'-gM!3EQc@Ng!@C!$P@CG@!$ECEQ@ABDECE!S8$*TY!

!

9MGMLAEbgE!:0'-gM!8EC!$@KAM!@C!$P@CG@!(E!"EN@AE!S8$1T!

!

! !



adc!

9MGMLAEbgE!R0'-gM!8EC!$@KAM!@C!$P@CG@!2EGENNIC!"kBQcMAEHM!S8$7T!

!

I1! -/! 6=*2'$! ja! %-! A'-%-1&*! =1! '-%=;-1! 2-! /$%! A*'F;-&'$%! D?%,6$s>=?;,6$%!

;-2,2$%!-1! /*%! %-66,$1-%! 2-!;=-%&'-$!2-! /*! %=<6=-16*!2-/! '?$!:*1!J-2'$!>=-!

A-';,&-1!+*/,2*'!-/!-%&*2$!2-!6*/,2*2!2-/!*B=*!-1!-/!;$;-1&$!>=-!%-!-D-6&=E!-/!

;=-%&'-$G!

"PEKAM!X*0' $EAOQ@GAMF!K@!DENBKEK!K@N!ELPE!e!8PcDP@CDE!K@N!AgM!8EC!$@KAM!

(&1h5!+1)"'
"(Y'D'12)'

<&56!%2'

"(W'D'12)'

"&-'

(!/1)'

"(i'D'12)'

"&-'

(!/1)'

*PD"KIT'

#EPMTFIKnKM?M'

au"`FJe'
aoi! djp! dkj(o!

S9' j(op! j(d! j(o!

+AJSA@?IT@?'av#e' aa(g! ac! ag!

)=dlAPE'MKCTALIE'

aJl`Le'
i(po! j(ag! i(dg!

+T@QKAM?M'a-+$e' cai! dgc! iko!

%?QE@?IE@KE'

/:)'aJl')W`Le' da! ei! aki!

"sLKMEC'

CAMKJAPI?QLAC'

aJL`Le'

k(p! a(c! c!



add!

(&1h5!+1)"'
"(Y'D'12)'

<&56!%2'

"(W'D'12)'

"&-'

(!/1)'

"(i'D'12)'

"&-'

(!/1)'

.!#9&' ceZkdZckac! ceZkdZckac! ceZkdZckac!

9)1&' pUak! akUag! aaUag!

Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

K$%!+*/$'-%!'-D/-0*1!=1*!6*/,2*2!2-/!*B=*!>=-!-;A-$'*!*!;-2,2*!>=-!A*%*1!A$'!

/*%!A$</*6,$1-%!-1!/*!A*'&-!<*0*!2-!/*!6=-16*G!9-%2-!-/!A=1&$!:Ja!7*%&*!-/!A=1&$!

:Jd!*=;-1&*! /*! &-;A-'*&='*(! /*! &='<,-2*2(! /*!9V5!4! /$%!%E/,2$%!%-2,;-1&*</-%(!
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M7,'$1$;,2*-(!,12,6*2$'-%!2-!
*;<,-1&-%!6$1&*;,1*2$%G!

Fuente: (Andrade, L., et al, 2012) 

!

70X070W'"MCDNPFBMC@F!K@N!GAEcEiM!K@!DEQ?M!

K*!,1D$';*6,E1!'-%=/&*1&-!2-/!P'*<*0$!2-!M*;A$(!6$1D,';*!-/!6$;A$'&*;,-1&$!2-!

/$%! '?$%! -1! '-/*6,E1! 6$1! /*! 6*1&,2*2! 4! 6*/,2*2! 2-! /*%! *B=*%! -1! /*%! %-66,$1-%!

*1*/,O*2*%(!4!>=-!-1!B-1-'*/!6$16=-'2*!6$1!-/!2,*B1E%&,6$!>=-!%-!A'-%-1&*!-1!/$%!

;*A*%!2-!/$%!&'*;$%!6'?&,6$%G!:,1!-;<*'B$(!%-!A'-6,%*!>=-!%-!7*!$<%-'+*2$!=1*!

;-0$'! 6*/,2*2! 2-! /*%! *B=*%! 2-<,2$! *! /*%! //=+,*%! A'-%-1&*2*%! -1! /$%! 2?*%! 2-!



aed!

;=-%&'-$G! .! ;*4$'! 6*=2*/(! %-! &,-1-! ;*4$'! 2,/=6,E1! 4! ;*4$'! *''*%&'-! 2-!

%-2,;-1&$%G!!

M$1! /$%! '-%=/&*2$%! $<&-1,2$%! 2-/! &'*<*0$! 2-! 6*;A$(! %-! 7*! 6$1D,';*2$! -/!

2,*B1E%&,6$!'-*/,O*2$(!-%!2-6,'(!/*!6*/,2*2!$<&-1,2*!2-/!*B=*!7*!%-B=,2$!/*!;,%;*!

&-12-16,*!2-!/*!6*/,2*2!-%A-'*2*G!

! !



aee!

!

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

"-+&4-+)8! $#-#! 4(! .+84=)! .4! (#! -4.! .4!

<),+&)-4)! .4! "#(+.#.! .4(! -4"'-8)! l%.-+")!

$#-#!4(!.<d!

:0*' <4&).)()6%#!#!#$(+"#-!

.! ;*1-'*! 2-! $',-1&*6,E1! %-! A'-%-1&*1! *! 6$1&,1=*6,E1! /$%! 6',&-',$%! 2-! /*!

5'B*1,O*6,E1!8-&-$'$/EB,6*!8=12,*/!Y588(!ckaa[!*!&$;*'!-1!6=-1&*!-1!-/!2,%-T$!

2-! /*%!-%&*6,$1-%! 2-!;$1,&$'-$! 2-! /*! 6*1&,2*2! 4! 6*/,2*2!2-/! '-6='%$! 7?2',6$(! -1!

'-/*6,E1!6$1!/$%!%,&,$%!2-!=<,6*6,E1!2-!/*%!-%&*6,$1-%G!I1!/*!D,B='*!co!%-!;=-%&'*!

=1! -%>=-;*! '-6$;-12*2$! A*'*! /*! =<,6*6,E1! 2-! /*%! -%&*6,$1-%! '-%A-6&$! *! /*!

6*/,2*2!2-!*B=*G!

9BLPAE!1^0' 'cBDEDBIC!FPL@ABKE!?EAE!NEF!@FGEDBMC@F!K@!QMCBGMA@M!K@!NE!DENBKEK!K@N!

ELPE!

Fuente: (OMM, 2011), (Andrade, L., et al, 2012) 

.2-;F%(! A*'*! /*! =<,6*6,E1!2-! /*%!-%&*6,$1-%!7,2'$;H&',6*%! %-!2-<-1! %-B=,'! /*%!

'-6$;-12*6,$1-%! >=-! 2,6&*! /*! Y588(! ckaa[(! A*'*! /*%! %-66,$1-%! 2-! *D$'$! 2-!

6*=2*/-%!4!2-!%E/,2$%(!>=-!%$1b!



aeg!

-! I/!6='%$!B-1-'*/!2-/!'?$!2-<-!%-'!'-6&$!=1$%!akk!;-&'$%!*B=*%!*'',<*!4!*B=*%!

*<*0$!2-!/*!-%&*6,E1!2-!*D$'$@!

-! I/!/-67$!2-/!'?$!1$!2-<-!-%&*'!%=0-&$!*!%$6*+*6,$1-%!1,!*!'-//-1$%!4!2-<-!-%&*'!

/,<'-!2-!A/*1&*%!*6=F&,6*%@!

-! K*%!$',//*%!2-<-1!%-'!A-';*1-1&-%(!/$!%=D,6,-1&-;-1&-!*/&*%!A*'*!6$1&-1-'!/*%!

6'-6,2*%!4!2-<-1!-%&*'!/,<'-%!2-!*'<=%&$%@!

-! 9-<-1! 7*<-'! 6$1&'$/-%! 1*&='*/-%! ,1*/&-'*</-%b! *D/$'*;,-1&$! 2-! '$6*%! -1! -/!

D$12$!$!=1!6*TE1!-%&*</-!2='*1&-!-/!-%&,*0-(!4!=1!6*=6-!-16*0$1*2$!A*'*! /*%!

6'-6,-1&-%@!

-! :-!2-<-!2,%A$1-'!2-!=1!%,&,$!6$1+-1,-1&-!A*'*!*/$0*'!-/!/,;1?B'*D$!Y'-B,%&'*2$%!

*=&$;F&,6$[(! ,1;-2,*&*;-1&-! *B=*%! *'',<*! 2-/! 6$1&'$/(! 4! A'$&-B-'/$! 6$1&'*!

A$%,</-%!2*T$%!A$'!-%6$;<'$%!//-+*2$%!A$'!/*%!*B=*%!2='*1&-!/*%!6'-6,2*%!2-/!

'?$@!

-! I/! /,;1?B'*D$! 2-<-! -%&*'! A$'! -16,;*! 2-! &$2*! 6'-6,2*! A'$<*</-! >=-! A=-2*!

$6='','!2='*1&-!-/!A-'?$2$!2-!+,2*!2-!/*!-%&*6,E1@!

-! I/!%,&,$!2-!*D$'$!2-<-!-%&*'! /$!%=D,6,-1&-;-1&-!*B=*%!*'',<*!2-! /*!6$1D/=-16,*!

6$1!$&'$!'?$!$!2-! /$%!-D-6&$%!2-! /*!;*'-*(!A*'*!-+,&*'! &$2*! ,1D/=-16,*!+*',*</-!

>=-!A=-2*1!-0-'6-'!%$<'-!-/!1,+-/!-1!-/!%,&,$!2-!/*!-%&*6,E1@!4(!

-! I/!%,&,$!2-<-!%-'!*66-%,</-!A*'*!D*6,/,&*'!/*!,1%&*/*6,E1!4!-/!D=16,$1*;,-1&$!2-!/*!

-%&*6,E1!2-!*D$'$G!

!

:0*0*' 48&#"+),48!l+.-)(/6+"#8!

I/! A',16,A*/! $<0-&,+$! 2-! -%&-! &,A$! 2-! -%&*6,$1-%! -%! $<&-1-'! ,1D$';*6,E1! %$<'-! /*!

2,%A$1,<,/,2*2(!2,%&',<=6,E1!B-$B'FD,6*!4!/*!+*',*<,/,2*2!-1!-/!&,-;A$!2-!/$%!'-6='%$%!

7?2',6$%!Y588(!ckaa[G!I1&'-!/$%!D*6&$'-%!;F%!,;A$'&*1&-%!>=-!2-<-1!&$;*'%-!-1!

6=-1&*!-1!/*!2-&-';,1*6,E1!2-!/*!2-1%,2*2!;?1,;*!2-!-%&*6,$1-%!%-!2-%&*6*1!/$%!

%,B=,-1&-%! Y"#.8U"(! ckkaG! J/*1,D,6*6,E1! 2-! /*! 3-2! U,2'$;-&-$'$/EB,6*! 2-/!

I6=*2$'G! V=,&$[b! /*%! 6$12,6,$1-%! 6/,;F&,6*%(! B-$B'FD,6*%! 4! /*%! +*',*6,$1-%!

-%A*6,*/-%! 2-! /$%! '-B?;-1-%! A/=+,$;H&',6$%! -! 7,2'$/EB,6$%! 4! 2-! /*%! *B=*%!

%=<&-''F1-*%@! /*! 1*&='*/-O*! 2-! /*! 7,2'$B'*D?*(! -1! &H';,1$%! 2-! 6$12,6,$1-%! 2-!

2-1%,2*2!2-!2'-1*0-!2-!/*%!6=-16*%@!4(!/*!%,&=*6,E1!-6$1E;,6*!2-!/*!'-B,E1!YB'*2$!

2-!2-%*''$//$[G!



aei!

K*! '-2! 7,2'$;H&',6*! -%! =1! 6$10=1&$! 2-! -%&*6,$1-%! A*'*! /*! ;-2,6,E1! A=1&=*/! 2-!

1,+-/-%(!6*=2*/-%(!%-2,;-1&$%(!A*'F;-&'$%!D?%,6$!u!>=?;,6$%!4!$&'$%!+*/$'-%!2-!/$%!

6='%$%! 2-! *B=*(! 2,%&',<=,2*%! -1! =1*! 6=-16*! 4! '-B,E1! 6$1! 6,-'&*! 2-1%,2*2! -!

,1%&*/*2*%!6$1!6',&-',$%!&-12,-1&-%!*!>=-!/*!,1D$';*6,E1!$<&-1,2*!*/6*16-!-/!;*4$'!

B'*2$!2-!+-'*6,2*2!Y"#.8U"(!ckka[G!!

5&'$! 6',&-',$! 2-! 2-D,1,6,E1! 2-! /*%! '-2-%! 2-! -%&*6,$1-%! -%! 2-! *6=-'2$! *! %=!

A-';*1-16,*!-1!-/!&,-;A$!$!D,1-%!-%A-6?D,6$%!*!6=;A/,'b!-%&*6,$1-%!J',16,A*/-%!$!

2-! N*%-! Y,1%&*/*6,$1-%! D,0*%! $! A-';*1-1&-%[@! -%&*6,$1-%! %-6=12*',*%(! 2-! *A$4$!

A*'*! /*%! A',16,A*/-%@! 4(! -%&*6,$1-%! &-'6,*',*%(! A*'*! '-%A$12-'! *! '->=-',;,-1&$%!

-%A-6?D,6$%G!

K$%! 6',&-',$%! A'$A=-%&$%! -1! -/! 2$6=;-1&$! A$'! /*! I%6=-/*! J$/,&H61,6*! #*6,$1*/!

Y.12'*2-(! KG(! -&! */(! ckak[(! '-%A-6&$! *! /*! 2-D,1,6,E1! 2-! /*%! -%&*6,$1-%! %$1! /$%!

%,B=,-1&-%b!

-! K*! '-2! 2-! -%&*6,$1-%! 7,2'$/EB,6*%! 2-/! I6=*2$'! Y3UI[! -%! C1,6*! 4! -%&F!

6$1D$';*2*! A$'! =1! 6$10=1&$! 2-! A=-%&$%! 2-! $<%-'+*6,E1(! /$6*/,O*2*%! -1!

%-66,$1-%! -%A-6?D,6*%! 4! -%&F1! %=0-&$%! *! -%&F12*'-%! 2-! $A-'*6,E1! >=-! %=!

6$''-6&$!D=16,$1*;,-1&$G!I%&F1!2-%&,1*2*%!*!/*!;-2,6,E1!2-!6*=2*/-%(!1,+-/-%(!

%-2,;-1&$%!4!$&'$%!A*'F;-&'$%!D?%,6$!u!>=?;,6$%!2-!/$%!6='%$%!2-!*B=*@!

-! I%&*%! -%&*6,$1-%! %$1! $A-'*2*%! A$'! -/! "#.8U"! 4! %-! A=-2-1! 6$1%,2-'*'!

-%&*6,$1-%!$A-'*2*%!A$'!$&'*%!,1%&,&=6,$1-%!>=-!B*'*1&,6-1! /$%!-%&F12*'-%!2-!

6*/,2*2@!

-! :-!A'$A$1-1!6',&-',$%!2-!2-1%,2*2!2-!-%&*6,$1-%! 4!-/!-%6*/$1*;,-1&$!-1! /$%!

'?$%!A',16,A*/-%!-1!F'-*%!2-!;$1&*T*(!6$1!=1!2-%1,+-/!2-!gkk!;@!4(!!

-! :-! 6$1%,2-'*1! &*;<,H1! -%&*6,$1-%! $A-'*6,$1*/-%(! *2,6,$1*/-%! *! /*%! >=-!

6$1D$';*1!/*!3UI(!A*'*!D,1-%!-%A-6?D,6$%!2-!*A$4$!-1!D=16,E1!2-!/*!2-;*12*!

2-!,1D$';*6,E1!%-6&$',*/b!B-1-'*6,E1!7,2'$-/H6&',6*(!*B=*!A$&*</-(!A/*1,D,6*6,E1!

'-B,$1*/(!%*1-*;,-1&$(!-&6G!

I1! -/! 6=*2'$! jp! %-! ,16/=4-! *! ;*1-'*! 2-! '-%=;-1! /*%! 2-1%,2*2-%! ;?1,;*%!

A'$A=-%&*%(!-1!2,D-'-1&-%!'-D-'-16,*%(!2-!-%&*6,$1-%!2-!;$1,&$'-$!7,2'$/EB,6$G!!

! !



aej!

"PEKAM!X_0' .@CFBKEK!QgCBQE!?EAE!@FGEDBMC@F!kBKAMNILBDEF!!

*-"+*+$#*7-' #)-/*#*)-!"'
/!-"*/&/'

1&/*)'/!'
&##*7-'

ajJW`ACI?FKsPe' ajJe'

588! 8$1&*T*! a!kkk! ao!

"#.8U"!
J$</*2*(!B-1-'*/;-1&-!6$1!

A'$</-;*%!2-!*B=*(!6$12,6,$1-%!
+*',*</-%!4!6$;A/,6*2*%!

dkk! ak!

IJ#! K*2-'*%!2-!;$1&*T*! g!kkk! ek!
* - dato generado en función de correlaciones mensuales

Fuente: (OMM, 2011), (Andrade, L., et al, 2012) 

!

:0*01' 48&#"+),48!.4!84.+<4,&)8!

9-<-1!%-'!6$1%,2-'*2*%!6$;$!A*'&-!2-!/*%!-%&*6,$1-%!7,2'$/EB,6*%(!>=-!&,-1-1!=1!

'HB,;-1! *2,6,$1*/! 2-! ;$1,&$'-$! 2-/! &'*1%A$'&-! 2-! %-2,;-1&$%(! A*'*! -+*/=*'! /*!

,1&-1%,2*2!2-!/$%!A'$6-%$%!-'$%,+$%!-1!=1*!6=-16*!7,2'$B'FD,6*G!I1!-/!6=*2'$!ok!

%-! ;=-%&'*1! /*%! 2-1%,2*2-%! ;?1,;*%! '-6$;-12*</-%! A*'*! -%&-! &,A$! 2-!

-%&*6,$1-%G!!

"PEKAM!^a0' .@CFBKEK!QgCBQE!K@!NE!A@K!K@!@FGEDBMC@F!K@!F@KBQ@CGMF!

$-*/&/'.*"*)01h.*#&!
/!-"*/&/'52-*5&'()1'!"+&#*7-! 1&/*)'/!'&##*7-!

ajJW'`'ACI?FKsPe' ajJe'

q$1*!M$%&-'*! ao!dkk! ji!

q$1*!8$1&*T$%*! i!jkk! ei!

K/*1='*%!"1&-',$'-%! ac!gkk! id!

J->=-T*%!"%/*%! c!kkk! cg!
Fuente: (OMM, 2011), (Andrade, L., et al, 2012) 

:0*07' 48&#"+),48!.4!"#(+.#.!.4(!#6'#!

K*! =&,/,2*2! 2-/! *B=*! 2-A-12-! 2-! %=! 6*/,2*2! D?%,6$! s! >=?;,6*(! A$'! /$! &*1&$! -%!

1-6-%*',$!/*!,1%&*/*6,E1!2-!-%&*6,$1-%!2-!;=-%&'-$!-1!/$%!'?$%(!6=4$!1C;-'$!+*'?*!

-1!D=16,E1!2-!/*!7,2'$/$B?*!4!2-!/$%!=%$%!2-/!*B=*!Y588(!ckaa[G!I1!-/!6=*2'$!oa!

%-!&,-1-1!/*%!2-1%,2*2-%!;?1,;*%!A*'*!-%&-!&,A$!2-!-%&*6,$1-%G!!

! !



aeo!

"PEKAM!^*0' .@CFBKEK!QgCBQE!?EAE!@FGEDBMC@F!K@!DENBKEK!K@N!ELPE!

O)-&'

/!-"*/&/'

52-*5&'

1&/*)'/!'

*-.%$!-#*&'

ajJW'

`ACI?FKsPe'
ajJe'

M$%&*! gg!kkk! adc!

8$1&*T*! ck!kkk! ok!

K/*1='*%!

"1&-',$'-%!
dj!gkk! akp!

J->=-T*%!

"%/*%!
i!kkk! ee!

Fuente: (OMM, 2011), (Andrade, L., et al, 2012)

:01' .49+,+"+/,!.4!"-+&4-+)8!

:-! A'-%-1&*1! /$%! 6',&-',$%! A',;*',$%! *! &$;*'%-! -1! 6=-1&*! A*'*! /*! =<,6*6,E1! 2-!

-%&*6,$1-%!2-!6*/,2*2!2-/!*B=*(!4!%-!,16/=4-1!6',&-',$%!%-6=12*',$%!>=-!D*6,/,&*'F1!

/*!=<,6*6,E1!D,1*/!2-!/*%!;,%;*%G!

!

:010*' "#(+.#.!.4(!#6'#!!

:-!2-<-1!&$;*'!-1!6=-1&*!/$%!'-6='%$%!7?2',6$%!6$1!A$&-16,*/!2-!6$1&*;,1*6,E1!4!

6$1&*;,1*6,E1!+*',*</-G!I1!-%&-!6*%$!%-!=&,/,O*'F1! /$%!*1F/,%,%!2-!6*/,2*2!2-! /$%!

'?$%! -1! -/! F'-*! 2-! -%&=2,$G! ]%&$%! %-! '-*/,O*'$1! *! A*'&,'! 2-! /*! '-6$A,/*6,E1! 2-!

-%&=2,$%!>=?;,6$%!4!<,$/EB,6$%!2-!6*/,2*2!2-/!*B=*!YM*1$!|!I%6$<*'(!ckaa[G!

!

:0101' .+8&#,"+#!#!"4,&-)8!$)2(#.)8!

K$%!'?$%!;F%!6-'6*1$%!*!=1!*%-1&*;,-1&$!7=;*1$!&,-1-1!;*4$'!A'$<*<,/,2*2!2-!

'-6-A&*'! +-'&,;,-1&$%! 2-! *B=*%! '-%,2=*/-%! 2$;H%&,6*%G! I1! -%&-! 6*%$! %-! 2-<-!

6$1%,2-'*'!-/!1C;-'$!2-!7*<,&*1&-%!4!/*!2$&*6,E1!2-!*B=*!A$&*</-!4*!>=-!,1D/=4-1!

2,'-6&*;-1&-!-1!/*!6*1&,2*2!2-!*B=*%!'-%,2=*/-%!+-'&,2*%!YM*1$!|!I%6$<*'(!ckaa[G!

!



aep!

:0107' .+8&#,"+#!#!`),#8!+,.'8&-+#(48! !

K*%!2-%6*'B*%!,12=%&',*/-%!A=-2-1!6$1&*;,1*'! /$%!'-6='%$%!7?2',6$%!6$1!;-&*/-%!

A-%*2$%(!A-%&,6,2*%!$!6*'B*!$'BF1,6*!2-A-12,-12$!2-/!&,A$!2-!,12=%&',*(!A$'!/$!>=-!

=1*! -%&*6,E1! -1! /*%! 6-'6*1?*%! 2-! /*%! 2-%6*'B*%! A-';,&,'F! ;*4$'! 6$1&'$/! 2-! /$%!

/?;,&-%!A-';,%,</-%!2-!2-%6*'B*%!Y588(!ckaa[G!

!

:010:' '8)!V!")24-&'-#!.4(!8'4()!

I/!%=-/$! &,-1-!=1!A$&-16,*/!2-!6$1&*;,1*6,E1!>=-!2-A-12-!-%-16,*/;-1&-!2-!%=!

&$A$B'*D?*(! =%$! 4! 6*'*6&-'?%&,6*%! 2-! /*! +-B-&*6,E1G! :=! B'*2$! 2-! *D-6&*6,E1! *! /*!

6*/,2*2!2-/!*B=*!%-!'-A'-%-1&*!A$'!/*%!6*'B*%!6$1&*;,1*1&-%!A=1&=*/-%!$!2,D=%*%G!

IW,%&,'F! A'$<*<,/,2*2! 2-! 6$1&*;,1*6,E1! 2-!;*&-',*! $'BF1,6*! -1! %=-/$%! =&,/,O*2$%!

A*'*! A*%&$(! 6$1&*;,1*6,E1! 2-! A-%&,6,2*%! -1! %=-/$%! =&,/,O*2$%! A*'*! 6=/&,+$%! 4!

*''*%&'-!2-!%-2,;-1&$%!-1!O$1*%!-'$%,$1*2*%!4!2-!AH'2,2*!2-!+-B-&*6,E1!YM*1$!|!

I%6$<*'(!ckaa[G!

!

:010R' )-.4,!.4!(#!")--+4,&4!

I/!A$&-16,*/!2-!6$1&*;,1*6,E1!2-!=1!'?$!%-'F!;*4$'!%,!&,-1-!;F%!&',<=&*',$%G!M$1!-/!

A'$AE%,&$! 2-! 6=<','! -/! 1C;-'$! 2-! -%&*6,$1-%! '->=-',2*%! %-! 6$1%,2-'*'F1! 6$;$!

/=B*'-%! A$&-16,*/-%! *! /$%! '?$%! A',16,A*/-%! 2-! /*%! %=<6=-16*%! 4! ;,6'$6=-16*%G!

P*;<,H1! %-! 2-<-1! 6$1%,2-'*'! *! /$%! '?$%! 6$1! -/! -%&*2$!;F%! 1*&='*/! A$%,</-! >=-!

A=-2*1!A'$A$'6,$1*'!,1D$';*6,E1!2-!'-D-'-16,*!YM*1$!|!I%6$<*'(!ckaa[G!

!

:010W' '8)8!.4(!#6'#! !

:-!2-<-!&$;*'!-1!6=-1&*!-/!=%$!>=-!%-!/-!2*!*6&=*/;-1&-!4!%-!/-!2*'F!-1!-/!D=&='$!

*/! *B=*! A*'*! A$2-'! '-/*6,$1*'/$! 6$1! /$%! /?;,&-%! A-';,%,</-%! 4! &'*&*'! 2-! =<,6*'!

6=*/>=,-'!D=-1&-!2-!6$1&*;,1*6,E1!>=-!A=-2*!*D-6&*'!%=!=%$!2-%&,1*2$G!J*'*!-%&-!

6*%$! %-! &-12'F! -1! 6=-1&*! %,! %=! =%$! -%! '-6'-*&,+$(! ,12=%&',*/(! *B'?6$/*(! A*'*!

A'-%-'+*6,E1!2-!D/$'*!4!D*=1*(!A*'*!&'*1%A$'&-(!-%&H&,6$(!A-6=*',$!$!A*'*!6$1%=;$!

7=;*1$! 4! =%$! 2$;H%&,6$G! P*;<,H1! %-! 2-<-'F! &$;*'! -1! 6=-1&*! %=! =%$! 6$;$!

6*A&*6,$1-%! $! 2-%6*'B*%! 2-! 7,2'$-/H6&',6*%(! ',-B$! $! *<*%&-6,;,-1&$! AC</,6$G!

YX#IJZtU5ZX#I:M5Zt85(!appc[!

!



agk!

:010X' 48&#"+),48!l+.-)(/6+"#8!

9-<-!6$1%,2-'*'%-!-/!*%A-6&$!7,2'F=/,6$!2-/! '?$! 4*!>=-!A-';,&-! '-*/,O*'!6F/6=/$%!

2-/! <*/*16-! 2-! ;*%*! 4! -/*<$'*'! ;$2-/$%! 2-! 6*/,2*2! 2-/! *B=*! A*'*! -%&,;*'! /*!

2,1F;,6*! 2-! /$%! 6$1&*;,1*1&-%G! I%&$%! /=B*'-%! 2-<-1! 2*'! /*! D*6,/,2*2! 2-! ;-2,'!

1,+-/-%!2-!*B=*(!+-/$6,2*2!2-!D/=0$!4!6*=2*/G!9-!-%&*!;*1-'*!%-!%=B,',E!-1!-/!J/*1!

2-! 9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-!V=,&$! 6$1%,2-'*'! /$%! %,B=,-1&-%! %,&,$%! >=-!

A$%--1!-%&*6,$1-%!7,2'$/EB,6*%!Y+-'!6=*2'$!oc[G!

"PEKAM!^10' 4FGEDBMC@F!K@!QMCBGMA@M!K@!NE!DENBKEK!K@N!ELPE!FPL@ABKEF!?MA!@N!

$NEC!K@!.@FDMCGEQBCEDBIC!K@!NMF!-gMF!K@!dPBGM!!

#7/*0)' -)561!' +*()' &%+*+$/' !"+&/)'

Uajk! _=*4//*<*;<*!.S!N/*16$! K,;1,;H&',6*! pk!
M$1!

,1D$';*6,E1!

Uapg! :*1!J-2'$!-1!P=;<*6$! K,;1,;H&',6*! c!cik!
:,1!

,1D$';*6,E1!

Uapj! M*A-/$!.S!:*1!J-2'$! K,;1,;H&',6*! c!eeg!
:,1!

,1D$';*6,E1!

Uapo! J,&*!.S!:*1!J-2'$! K,;1,;H&',6*! c!eik!
:,1!

,1D$';*6,E1!

Uckk!
_=*4//*<*;<*!-1!J=-1&-!

6*''-&-'*!
K,;1,;H&',6*! a!pcg!

:,1!

,1D$';*6,E1!

Uaog! :*1!J-2'$!-1!J=-1&-!"16*! K,;1,;H&',6*! c!ikk!
:,1!

,1D$';*6,E1!

Ukco! 8*67F1B*'*!-1!-/!3-6'-$! K,;1,;H&',6*! c!jpk!
M$1!

,1D$';*6,E1!

Uadj! 8*67F1B*'*!-1!_=FA=/$! K,;1,B'FD,6*! c!okk!
M$1!

,1D$';*6,E1!

Uaeg! _=*4//*<*;<*!.S!M=<,! K,;1,B'FD,6*! a!gek!
M$1!

,1D$';*6,E1!



aga!

#7/*0)' -)561!' +*()' &%+*+$/' !"+&/)'

Uaei! _=*4//*<*;<*!9S!./*;<,! K,;1,B'FD,6*! icg!
M$1!

,1D$';*6,E1!

Uaej! _=*4//*<*;<*!9S!J*67,0*/! K,;1,B'FD,6*! eak!
M$1!

,1D$';*6,E1!

Uaeo! _=*4//*<*;<*!9S!J,%>=-! K,;1,B'FD,6*! a!ipk!
M$1!

,1D$';*6,E1!

Uaep!
_=*4//*<*;<*!-1!J=-1&-!

M7*6*A*&*!
K,;1,B'FD,6*! oik!

M$1!

,1D$';*6,E1!

Uage! 8$10*%!9S!V2*G!M$/$'*2*! K,;1,;H&',6*! c!cjk!
M$1!

,1D$';*6,E1!

Uaok! 8$10*%!-1!J,%6,1*%! K,;1,;H&',6*! d!aik!
:,1!

,1D$';*6,E1!

Uagp! :*1!J-2'$!-1!8*67*67,! K,;1,B'FD,6*! c!iok!
M$1!

,1D$';*6,E1!

Fuente: (Fitchtner-Hidroestudios, 2009)

:010^' "-+&4-+)8!84"',.#-+)8!

I%&$%!6',&-',$%!%-!&$;*'F1!-1!6=-1&*!A*'*!/*!2-6,%,E1!D,1*/!2-!/*!=<,6*6,E1!2-!/*%!

-%&*6,$1-%!4!D*6,/,&*'F1!-/!A'$6-%$!2-!&$;*!2-!;=-%&'*%G!

!

:010^0*'-@DPAFMF!@DMCIQBDMF!

:-!2-<-!6$1&*'!6$1!%=D,6,-1&-%!'-6='%$%!-6$1E;,6$%!A*'*!/*!,;A/-;-1&*6,E1(!=%$!

4!;*1&-1,;,-1&$!2-! /*%!-%&*6,$1-%G! :-! '->=,-'-! 6$1&*'! 6$1!A-'%$1*/! 2,%A$1,</-(!

&'*1%A$'&-(! ,1%&'=;-1&$%! 4!;*&-',*/-%!A*'*! /*! &$;*!2-!;=-%&'*%! 4! %=! &'*%/*2$!*!

/*<$'*&$',$%G!I/!1C;-'$!2-!-%&*6,$1-%!*!,;A/-;-1&*'%-!2-A-12-'F!2-!-%&-!6',&-',$!

*/!,B=*/!>=-!%=%!D*%-%!2-!,;A/-;-1&*6,E1!Y89:8.s:9:J.(!appp[G!

!

:010^01'.BFGECDBEF!E!DEQBCMF!J!NEcMAEGMABMF!

K*%!2,%&*16,*%!2-! /*%!-%&*6,$1-%!*! /*%! +?*%!2-!*66-%$! %-! A=-2-1! 6$1%,2-'*'! 4*!

>=-! ,1D/=4-1! -1! /$%! &,-;A$%! 2-! 2-%A/*O*;,-1&$G! I/! -%&*2$! 2-! /*%! +?*%! A=-2-!



agc!

2,D,6=/&*'!$!D*6,/,&*'! /*!*66-%,<,/,2*2!*!=1!/=B*'!-%&*</-6,2$G!X1!A=-1&-!-%!=1!/=B*'!

*2-6=*2$! A*'*! =1*! -%&*6,E1! 4*! >=-! -%! DF6,/;-1&-! *66-%,</-(! 6/*'*;-1&-!

,2-1&,D,6*</-! 4! /*! -%&*6,E1!A=-2-! %-'! 2-%6',&*! 6$1!A'-6,%,E1G!9-! ,B=*/!;*1-'*! %-!

2-<-! 6$1%,2-'*'! /*! 2,%&*16,*! *! /*<$'*&$',$%! 6$1! -/! $<0-&,+$! 2-! '-2=6,'! 6$%&$%! 4!

&,-;A$!YA=-2-!,1D/=,'!-1!/*!A'-%-'+*6,E1!2-!;=-%&'*%[!YM*1$!|!I%6$<*'(!ckaa[G!

!

:010^07'$@CKB@CG@!K@N!G@AA@CM!

:-!2-<-1!-/,;,1*'!/*%!O$1*%!2-!A-12,-1&-%!-W&'-;*2*;-1&-!A'$1=16,*2*%!A$'!%=!

,1*66-%,<,/,2*2! 4! 2,D,6=/&*2! 2-! =<,6*6,E1! 2-! =1*! -%&*6,E1! 2-! ;$1,&$'-$! YM*1$! |!

I%6$<*'(!ckaa[G!

!

:010^0:'<@HDNE!DMQ?N@GE!!

K*%!-%&*6,$1-%!2-!;=-%&'-$!2-<-1!%-'!%-/-66,$1*2*%!-1!D=16,E1!2-!>=-!-/!*B=*!

-%&H! /$! %=D,6,-1&-;-1&-! ;-O6/*2*! A*'*! >=-! %-*! =1*! ;=-%&'*! '-A'-%-1&*&,+*G! :,!

7*4!6*?2*%!4!'FA,2$%!>=-!A'$+$6*1!&='<=/-16,*(!-/!*B=*!%-!;-O6/*'F!'FA,2*;-1&-(!

A-'$!1$!%-'F!=1*!;=-%&'*!'-A'-%-1&*&,+*!4*!>=-!2-<-! &-1-'%-!-1!6=-1&*!>=-!-/!

$W?B-1$! 2,%=-/&$! *=;-1&*'F(! A$'! -%&*! '*OE1! -/! ;=-%&'-$! 2-<-! '-*/,O*'%-! *B=*%!

*'',<*G!K*!;-O6/*!6$;A/-&*!A=-2-!%-'!6$;A'$<*2*!A$'!;-2,6,E1!2-!&-;A-'*&='*%!

$!A$'!/*!&$;*!2-!+*',*%!;=-%&'*%!-1!-/!*167$!2-/!'?$!A*'*!6=<','!/*!A$%,<,/,2*2!2-!

;-O6/*!,16$;A/-&*G!Y9"#.8.(!appi[!

!

:07' $),.4-#"+/,!.4!"-+&4-+)8!

I/!$<0-&,+$!2-!/*!A$12-'*6,E1!2-!6',&-',$%!-%!2-;$%&'*'!/*!1-6-%,2*2!2-!-%&*6,$1-%!

A*'*!6*2*!%=<6=-16*G!

J*'*!A$2-'!2-D,1,'! /*%!-%&*6,$1-%!2-!;$1,&$'-$!-1! /*%!%=<6=-16*%!2-!2'-1*0-!%-!

2-<-'F1!&$;*'!-1!6=-1&*!/$%!6',&-',$%!-%&*</-6,2$%!-1!-/!1=;-'*/!eGc!,16/=4-12$!/*!

2-1%,2*2! ;?1,;*! 2-! -%&*6,$1-%! 2-/! 1=;-'*! eGa(! /*%! -%&*6,$1-%! 7,2'$/EB,6*%! 4*!

-%&*</-6,2*%!4!/*!;*&',O!>=-!%-!A'-%-1&*!-1!-/!6=*2'$!odG!!

9-<-! &$;*'%-!-1!6=-1&*!>=-!-%&*%!-%&*6,$1-%!2-<-'F1!6$,16,2,'!6$1!-%&*6,$1-%!

7,2'$/EB,6*%! >=-! A-';,&*1! /*! ;-2,6,E1! 2-! /*! 6*1&,2*2! 2-/! *B=*G! J*'*! -%&$! %-!

A=-2-1! =&,/,O*'! /*%! -%&*6,$1-%! %=B-',2*%! -1! -/! 1=;-'*/! eGcGj! =! $&'*%! -%&*6,$1-%!

7,2'$/EB,6*%!;*1-0*2*%!A$'!-/!"#U.8"G!I1!6*%$!2-!>=-!1$!-W,%&*1!-%&*6,$1-%!-1!



agd!

%,&,$%! 2-! B'*1! ,1&-'H%(! %-! 2-<-'F1! ,;A/-;-1&*'! -%&*6,$1-%! 7,2'$/EB,6*%! $!

'-7*<,/,&*'!-%&*6,$1-%!-1!2-%=%$G!

:-!7*1!A$12-'*2$!-1!=1*!;*&',O!/$%!%,B=,-1&-%!D*6&$'-%!Y.12'*2-(!KG(!-&!*/(!ckac[b!

-! M$12,6,E1! #*&='*/(! >=-! '-%A$12-1! *! /$%! D*6&$'-%! D?%,6$! u! B-$B'FD,6$%! 4!

6/,;F&,6$%!A'$A,$%!2-!6*2*!=1*!2-! /*%!%=<6=-16*%(!6$1!=1*!A$12-'*6,E1!2-/!

gk!~@!4(!

-! M$12,6,E1!.1&'$A$BH1,6*(!>=-!'-D/-0*!-/!B'*2$!2-!,1&-'+-16,E1!2-/!7$;<'-!-1!/*!

%=<6=-16*(! *! &'*+H%! 2-! *6&,+,2*2-%! %$6,*/-%! 4! A'$2=6&,+*%(! 6$1! =1*!

A$12-'*6,E1!&*;<,H1!2-/!gk~G

:-!A'-%-1&*!/*!A'$A=-%&*!-1!D$';*!2-!;*&',O!Y+-'!6=*2'$!od[b!!

"PEKAM!^70' <EGABH!K@!?MCK@AEDBIC!

! !
#)-/*#*)-!"'-&+$1&%!"'

a\Xke'

#)-/*#*)-!"'&-+1)()0,-*#&"'

a\Xke'

!

\?%,6$!s!

_-$B'FD,6*%!

Ycg~[!

M/,;F&,6*%!

Ycg~[!

_'*2$!2-!

2-%*''$//$!Yck~[!

M*/,2*2!

D?%,6$s
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Fuente: (Andrade, L., et al, 2012) 

I1! -%&*! ;*&',O! %-! 6$1%,2-'*1! 6$12,6,$1-%! D?%,6*%! 4! 6/,;F&,6*%! 1$! *<$'2*2*%! *!

A'$D=12,2*2!-1!-%&-!-%&=2,$!*;<,-1&*/!4!>=-!,1D/=4-1!-1!/*!6*1&,2*2!2-/!*B=*G!:-!

A'-%-1&*!6$;$!=1*!A'$A=-%&*!>=-!%,'+-!6$;$!6$;A/-;-1&$!-1!/*!2-6,%,E1!D,1*/!2-!

/*!=<,6*6,E1!2-!-%&*6,$1-%G!K*!A$12-'*6,E1!D=-!A/*1&-*2*!*!A*'&,'!2-!6',&-',$%!2-!

/$%! -WA-'&$%(! 4! '-+,%,$1-%! <,</,$B'FD,6*%! 2-! /$%! *%,%&-1&-%! 2-! ,1B-1,-'?*!

,1+$/=6'*2$%!-1!-/!A'$4-6&$!383Us:.G!

!



age!

:0:' <#&-%`!.4!5#()-#"+/,!

9-!*6=-'2$!*!/$%!6',&-',$%!*!&$;*'!-1!6=-1&*!-1!-/!F'-*!2-!-%&=2,$(!%-!A'-%-1&*!*!

6$1&,1=*6,E1! =1*! A'$A=-%&*! A*'*! %=! +*/$'*6,E1! -1! 2$12-! g! '->=-','F! /*! ;*4$'!

*&-16,E1!A*'*!;$1,&$'-$!4!a!/*!;-1$'!Y+-'!6=*2'$!oe[G!

"PEKAM!^:0' <EGABH!K@!jENMAEDBIC!
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Fuente: (Andrade, L., et al, 2012) 

./! //-1*'! /*! ;*&',O! 2-! A$12-'*6,E1! A$'! %=<6=-16*! %-! $<&-12'F! =1! 1C;-'$! -1!

A$'6-1&*0-!>=-!,12,6*'F!/*!1-6-%,2*2!2-!6*2*!6=-16*!A*'*!%-'!;$1,&$'-*2*(!-1!-/!

6*%$! 2-! akk~! '->=-','F! &$&*/! *&-16,E1! 4! k~! 1,1B=1*! *&-16,E1G! :-! '-6$;,-12*!

,;A/-;-1&*'!A$'!/$!;-1$%!=1*!-%&*6,E1!-1!6*2*!%=<6=-16*!A*'*!%=!*1F/,%,%G!!

K$%! +*/$'-%! A'-%-1&*2$%! -1! -%&*! ;*&',O! %$1! %=<0-&,+$%(! A$'! /$! >=-! %-! 2-<-'F1!

A/*1&-*'!6',&-',$%!$<0-&,+$%!6$;$!/$%!,12,6*2$%!-1!/*!%,B=,-1&-!+*/$'*6,E1!$<&-1,2*!



agg!

*! A*'&,'! 2-/! 2,*B1E%&,6$! *;<,-1&*/! 4! /*! ,1D$';*6,E1! %-6=12*',*! '-6$A,/*2*! Y+-'!

6=*2'$!og[b!

!

:0:0*' 5#()-#"+/,! $#-#! 4(! 9#"&)-! $)2(#"+/,! 4,! (#! <#&-+`! .4!

5#()-#"+/,!

:-! $<%-'+E! =1*! &-12-16,*! -WA$1-16,*/! -1&'-! -/! 1C;-'$! 2-! 7*<,&*1&-%! 2-! /*%!

%=<6=-16*%G!:-!A$12-'E!*!/*!A$</*6,E1!2-!/*%!%=<6=-16*%!2-!*6=-'2$!*/!1C;-'$!

2-!7*<,&*1&-%!Y+-'!D,B='*!cp!4!6=*2'$!og[b!

9BLPAE!1_0' $McNEDBIC!GMGEN!@C!NEF!FPcDP@CDEF!

Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

"PEKAM!^R0' $MCK@AEDBIC!J!jENMAEDBIC!K@!EDP@AKM!E!NE!?McNEDBIC!

CUENCA POBLACIÓN PONDERACIÓN VALORACIÓN 

GBA 2 116 040 5 > 200 000 

SP 193 857 4 

100 000 - 200 000 BM 172 811 4 

PQ 113 917 4 

GBM 75 899 3 

10 000 - 100 000 
GBB 25 856 3 

BB 17 772 3 

AL 11 289 3 

IN 6 848 2 5 000 - 10 000 

0

500000

1000000

1500000

2000000

2500000



agi!

CUENCA POBLACIÓN PONDERACIÓN VALORACIÓN 

BA 5 336 2 

PT 0 1 < 5 000 

Fuente: (Andrade, L., et al, 2012) 

 Elaborado por: Xavier Reyes y Daniel Silva  

:0:01' 5#()-#"+/,! $#-#! 4(! 9#"&)-! l+.-)4(t"&-+"#8! 4,! (#!

<#&-+`!.4!5#()-#"+/,!

K*%!7,2'$-/H6&',6*%!2-;*12*1!6*=2*/!/?>=,2$!4!;=67*%!+-6-%!1$!6=-1&*1!6$1!=1!

6*=2*/!-6$/EB,6$G!:-!$<%-'+E!=1*!&-12-16,*!-WA$1-16,*/!-1&'-!/*%!%=;*&$',*%!2-!

/*%! A$&-16,*%! 2-! /*%! 7,2'$-/H6&',6*%! 2-! 6*2*! %=<6=-16*G! :-! A$12-'E! *! /*%!

7,2'$-/H6&',6*%! 2-! /*%! %=<6=-16*%! 2-! *6=-'2$! *! %=! A$&-16,*! &$&*/(! >=-! ,1D/=4-!

A',16,A*/;-1&-!-1!-/!6*=2*/!6*A&*2$!Y+-'!D,B='*!dk!4!6=*2'$!oi[b!

9BLPAE!7a0' $MG@CDBE!GMGEN!L@C@AEKE!?MA!kBKAM@NoDGABDEF!@C!NEF!FPcDP@CDEF!

!
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

"PEKAM!^W0' $MCK@AEDBIC!J!jENMAEDBIC!K@!EDP@AKM!E!NE!?MG@CDBE!K@!NEF!
kBKAM@NoDGABDEF!

CUENCA 
POTENCIA 

TOTAL 
(MW) 

PONDERACIÓN VALORACIÓN 

GBM 658 5 > 216 

GBA 211,1 4 36 a 216 

PT 23 3 
6 a 36 

SP 19,1 2 

PQ 1,6 2 1 a 6 
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agj!

GBB 0 

1 
sin 

hidroeléctricas 

AL 0 

IN 0 

BA 0 

BM 0 

BB 0 
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:0:07' 5#()-#"+/,! $#-#! 4(! 9#"&)-! $#8&)8! V! "'(&+5)8! 4,! (#!

<#&-+`!.4!5#()-#"+/,!

K$%! A*%&$%! 4! 6=/&,+$%! ,1D/=4-1! -1! /*! 6*1&,2*2! 2-! A-%&,6,2*%! 4! 6*'B*! $'BF1,6*!

+-'&,2*%!-1! /$%!'?$%!2-!;*1-'*!2,D=%*G!:-!$<%-'+E!=1*! &-12-16,*! /,1-*/!-1&'-! /*%!

F'-*%!2-!A*%&$%!4!6=/&,+$%!2-!/*%!%=<6=-16*%!A$'!/$!>=-!%-!A$12-'E!*!/$%!A*%&$%!4!

6=/&,+$%!2-!*6=-'2$!*!%=!A$'6-1&*0-!2-!F'-*!Y+-'!D,B='*!da!4!6=*2'$!oj[b!

9BLPAE!7*0' ;A@E!GMGEN!K@!?EFGMF!J!DPNGBjMF!@C!NEF!FPcDP@CDEF!

!
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

"PEKAM!^X0' $MCK@AEDBIC!J!jENMAEDBIC!K@!EDP@AKM!EN!?MAD@CGEi@!K@!OA@E!K@!?EFGMF!J!
DPNGBjMF!

CUENCA 
PORCENTAJE 

DEL ÁREA 
(%) 

PONDERACIÓN VALORACIÓN 

BM 86 5 80 - 100 % 

BB 79 4 60 - 80 % 

SP 56 
3 40 - 60 % 

PQ 46 
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ago!

IN 38 

2 20 - 40 % 

GBB 35 

GBA 30 

BA 27 

GBM 25 

AL 17 
1 0 - 20 % 

PT 13 
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

:0:0:' 5#()-#"+/,! $#-#! 4(! 9#"&)-! +,.'8&-+#8! 4,! (#! <#&-+`! .4!

5#()-#"+/,!

K*%! ,12=%&',*%! *A$'&*1! 6$1! 1=&',-1&-%(! A-%&,6,2*%! 4! %=%&*16,*%! &EW,6*%! 6$;$!

;-&*/-%!A-%*2$%G!:-!A$12-'E!*!/*%!,12=%&',*%!2-!/*%!%=<6=-16*%!2-!*6=-'2$!*!%=!

1C;-'$! *! A*'&,'! 2-! $<%-'+*'! >=-! A'-%-1&*'$1! =1*! &-12-16,*! -WA$1-16,*/! Y+-'!

D,B='*!dc!4!6=*2'$!oo[G!

9BLPAE!710' ,qQ@AM!GMGEN!K@!BCKPFGABEF!@C!NEF!FPcDP@CDEF!

!
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

"PEKAM!^^0' $MCK@AEDBIC!J!jENMAEDBIC!K@!EDP@AKM!EN!CqQ@AM!K@!BCKPFGABEF!

CUENCA 
NÚMERO 

DE 
INDUSTRIAS 

PONDERACIÓN VALORACIÓN 

GBA 18507 5 > 10000 

GBM 3002 4 1000 a 10000 

SP 267 3 100 a 1000 

PT 42 
2 10 a 100 

AL 42 

0
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15000

20000



agp!

PQ 5 

1 < 10 

GBB 4 

BA 4 

IN 0 

BM 0 

BB 0 
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

:0:0R' 5#()-#"+/,! $#-#! 4(! 9#"&)-! "#(+.#.! 9%8+")ed'%<+"#! .4(!

#6'#!4,!(#!<#&-+`!.4!5#()-#"+/,!

:-!A$12-'E!*!/*!6*/,2*2!D?%,6$s>=?;,6*!2-/!*B=*!-1!/*%!%=<6=-16*%!2-!*6=-'2$!*/!

1,+-/! 2-! 6$1&*;,1*6,E1!;F%! */&$! 2-! %=%! '?$%! A',16,A*/-%!2-! /*! %,B=,-1&-!;*1-'*!

Y6=*2'$!op[b!

"PEKAM!^_0' $MCK@AEDBIC!J!jENMAEDBIC!K@!EDP@AKM!E!NE!DENBKEK!bgFBDMerPgQBDE!K@N!
ELPE!

CUENCA CALIDAD PONDERACIÓN VALORACIÓN 

GBA 
muy 

crítica 
5 

muy crítica SP 
muy 

crítica 
5 

GBM 
muy 

crítica 
5 

  4 crítica 

PQ dudosa 3 

dudosa GBB dudosa 3 

PT dudosa 3 

BM aceptable 2 

aceptable 

BB aceptable 2 

AL aceptable 2 

BA aceptable 2 

IN aceptable 2 

  1 
buena y muy 

buena 
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

J*'*! /*! 6*/,2*2! <,$/EB,6*! 2-/! *B=*! %-! =&,/,OE! =1*! +*/$'*6,E1! %,;,/*'! =&,/,O*12$! /*!

,1D$';*6,E1!2-/!?12,6-!N8tJ!2-!;*6'$,1+-'&-<'*2$%!-1!/*%!%=<6=-16*%G!



aik!

:0R' "),8+.4-#"+),48! $#-#! (#8! 48&#"+),48! .4!

<),+&)-4)!

:0R0*' 5#-+#2(48!#!<),+&)-4#-!

:-! %=B,-'-! ;$1,&$'-*'! /$%! %,B=,-1&-%! A*'F;-&'$%! >=-! ;=-%&'*1! 6*;<,$%! -1!

%,&=*6,$1-%!-%A-6?D,6*%!Y+-'!6=*2'$!pk[b!

"PEKAM!_a0' 5EABEcN@F!E!QMCBGMA@EA!?EAE!FBGPEDBMC@F!@F?@DgbBDEF!

(&1h5!+1)"'/!'5!/*#*7-' #&")' (1)6%!5&'

P-;A-'*&='*(!6$12=6&,+,2*2!

-/H6&',6*(!AU(!$W?B-1$!2,%=-/&$!4!

%E/,2$%!%=%A-12,2$%!&$&*/-%!

M$;<,1*6,E1!;F%!%,;A/-!

A*'*!A'$A$'6,$1*'!-/!

;?1,;$!2-!,1D$';*6,E1!

#-6-%,2*2!2-!

,1D$';*6,E1!

9N5(!9V5(!1,&'EB-1$!$'BF1,6$!

2,%=-/&$(!DE%D$'$!&$&*/!4!6$/,D$';-%!

D-6*/-%!

.B=*%!'-%,2=*/-%(!

2-%6*'B*%!2-!;*&*2-'$%(!

,12=%&',*%!2-!*/,;-1&$%!4!

*B'$,12=%&',*%!

9-%6*'B*%!6$1!*/&$!

6$1&-1,2$!2-!;*&-',*!

$'BF1,6*!

#,&'*&$%(!*;$1,$!4!DE%D$'$!&$&*/!

9-%6*'B*!A=1&=*/!$!

-%6='',;,-1&$!%$<'-!

%=-/$%!6$1!*6&,+,2*2!

*B'?6$/*!

I=&'$D,O*6,E1!A$'!

,1B'-%$!2-!1=&',-1&-%!

:E/,2$%!2,%=-/&$%(!%E/,2$%!

%=%A-12,2$%!&$&*/-%(!<$'$(!%$2,$(!

6*/6,$(!;*B1-%,$!4!6$/,D$';-%!

D-6*/-%!

J'F6&,6*%!*B'?6$/*%!-!

,'',B*6,E1!

IW6-%,+*!

6$16-1&'*6,E1!2-!

6,-'&$%!-/-;-1&$%!4!

-'$%,E1!

./2',1(!2,-/2',1(!6/$'2*1$(!99P(!

-12$%=/D*1(!-12',1(!/,12*1$(!

7-A&*6/$'$(!;,'-W(!;-&$W46/$'$(!

c(e9@!c(e(gP@!c(e(gPJ@!A*'*&,E1!4!

6$;A=-%&$%!*'$;F&,6$%!

.B',6=/&='*!

J-'%,%&-16,*!2-!

A/*B=,6,2*%!4!

7-'<,6,2*%!



aia!

(&1h5!+1)"'/!'5!/*#*7-' #&")' (1)6%!5&'

:E/,2$%!&$&*/-%(!9N5(!9V5(!D-1$/-%(!

6,*1='$(!*'%H1,6$(!6*2;,$(!6'$;$(!

6$<'-(!A/$;$(!7,-''$(!;-'6=',$(!

1?>=-/!4!O,16!

ID/=-1&-%!,12=%&',*/-%!
PEW,6$%!2-!$',B-1!

>=?;,6$!

8-&*/-%!YD'*66,$1-%!A*'&,6=/*2*%!4!

2,%=-/&*%[!

3-//-1$%!%*1,&*',$%!4!

2-AE%,&$%!2-!'-%,2=$%!

%E/,2$%!

ID/=-1&-!4!/,W,+,*2$%!

\'*66,$1-%!2-!;-&*/-%!Y6*2;,$(!

6$<'-!4!O,16[(!AU!4!*/6*/,1,2*2!

P'*1%A$'&-!2-!/*'B$!A/*O$!

2-!6$1&*;,1*1&-%!

*&;$%DH',6$%!

.6,2,D,6*6,E1!2-!/*B$%(!

'?$%!4!*B=*%!

%=<&-''F1-*%!

J'=-<*%!2-!&$W,6,2*2!A$&-16,*/!%$<'-!

$'B*1,%;$%!+,+$%!YA-6-%(!2*A71,*(!

*/B*%(!<*6&-',*%(!-&6G[!

.B=*%!6$1&*;,1*2*%!

ID-6&$%!1$6,+$%!%$<'-!

A$</*6,E1(!

6$;=1,2*2-%!4!

-6$%,%&-;*%G!

Fuente: (DINAMA, 1996)

Elaborado por: Xavier Reyes y Daniel Silva  

:0R01' &+$)8!.4!48&#"+),48!

9-<,2$! */! 6$%&$! 2-! $A-'*6,E1! 4! ;*1&-1,;,-1&$! >=-! '->=,-'-1! /*%! -%&*6,$1-%!

*=&$;F&,6*%! 4! *! /$%! $<0-&,+$%! 2-! -%&-! A'$4-6&$(! %-! '-6$;,-12*! >=-! /*! &$;*! 2-!

;=-%&'*%!%-!'-*/,6-!2-!D$';*!;*1=*/!A*'*!%=!*1F/,%,%!-1!/*<$'*&$',$!4!-1!6*;A$G!

.2-;F%(! -WA-',-16,*%! A'-+,*%! 2-/! "#.8U"! 6$1! -%&*6,$1-%! *=&$;F&,6*%! 7*1!

;$%&'*2$!+*',$%!A'$</-;*%!2-!$A-'*6,E1!4!;$1,&$'-$!Y.12'*2-(!KG(!-&!*/(!ckac[G!

:-! =&,/,O*'F1! /*%! -%&*6,$1-%! 7,2'$/EB,6*%! >=-! A'$A$'6,$1*1! ,1D$';*6,E1! %$<'-! /*!

6*1&,2*2!2-/!*B=*G!:,1!-;<*'B$(!-W,%&-!/*!A$%,<,/,2*2!2-!/*!D=&='*!,;A/*1&*6,E1!2-!

-%&*6,$1-%!*=&$;F&,6*%!6$1!%,%&-;*%!2-!;$1,&$'-$!6$1&,1=$!4!'*2,$&'*1%;,%,E1!$!

*/;*6-1*;,-1&$!2-!2*&$%!>=-! &,-1-!=1!6$%&$!*6&=*/!2-!*A'$W,;*2*;-1&-!+-,1&-!

;,/!2E/*'-%!A$'!=1,2*2!2-!;=/&,A*'F;-&'$%!<F%,6$%!Y$W?B-1$!2,%=-/&$(!&-;A-'*&='*(!

AU(! 6$12=6&,+,2*2(! &='<,2-O[G! I1! 6*%$! 2-! 2-;*12*'! %=! ,1%&*/*6,E1! %-! 2-<-!

6$1&*6&*'! *! /*%! -;A'-%*%! >=-! A=-2*1! A'-%&*'! -%&$%! %-'+,6,$%! Y.1+*',(! .G(! -&! */(!

ckkp[!Y\/*1*'4!|!N$4,1B&$1(!ckkj[!Y"#s:"PX(!ckac[!Y:-1%$'R,&*/(!ckak[G!

!



aic!

:0R07' 4d'+$#<+4,&)!

I/! ->=,A*;,-1&$! %-'F! -/! %,B=,-1&-! A*'*! 6*2*! A*'F;-&'$! *! ;-2,'%-! -1! /*%!
-%&*6,$1-%!7,2'$/EB,6*%G!Y6=*2'$!pa[!

"PEKAM!_*0' 4rPB?EQB@CGM!cOFBDM!h!?EAOQ@GAMF!!K@!DECGBKEK!K@N!A@DPAFM!

(h1&5!+1)' !:$*(&5*!-+)'

#,+-/!2-/!.B=*! I%6*/*!R-'&,6*/!_'*2=*2*!YK,;1?;-&'$[!

#,+-/!2-/!.B=*! K,;1?B'*D$!YM*%-&*[!

.D$'$!K?>=,2$! M*</-!4!6*''$!2-!*D$'$(!;$/,1-&-(!&$'1$!cg!*!jg!xB!!4!-%6*12*//$!

.D$'$!:E/,2$! N$&-//*%!2-!J/F%&,6$(!&$'1$%!2-!cg!4!gk!xB(!8=-%&'-*2$'!2-!%E/,2$%(!-&,>=-&*%!

Fuente: (Andrade, L., et al, 2012) 

J*'*!'-*/,O*'!*1F/,%,%!2-!6*;A$!2-!A*'F;-&'$%!D?%,6$!u>=?;,6$%!4!;,6'$<,$/EB,6$%!
%-!A$2'F1!=&,/,O*'!/$%!%,B=,-1&-%!,1%&'=;-1&$%!>=-!A'-%-1&*1!/*!+-1&*0*!2-!;*1-0*'!
;=-%&'*%! '-6,-1&-%(! >=-! 1$! 7*1! %,2$! 6$1&*;,1*2*%! $! *D-6&*2*%! A$'!
*/;*6-1*;,-1&$!$!&'*1%A$'&-@!A-'$!*/B=1*%!A'$2=6-1!'-%=/&*2$%!;-1$%!A'-6,%$%!
>=-!/$%!$<&-1,2$%!-1!/*<$'*&$',$!Y+-'!6=*2'$!pc[G!

"PEKAM!_10' 4rPB?EQB@CGM!cOFBDM!?EAE!QMCBGMA@M!K@!?EAOQ@GAMF!K@!DEQ?M!

(&1h5!+1)' !:$*(&5*!-+)'

P-;A-'*&='*!

P-';E;-&'$!2-!+,2',$!Y*/6$7$/(!&$/=-1$!$!;-'6=',$[!6$1!k(a!M!2-!B'*2=*6,E1!

$!&-';E;-&'$!-/-6&'E1,6$G!X%=*/;-1&-!D$';*!A*'&-!2-!$W?;-&'$%!4!

6$12=6&,+?;-&'$%G!!

AU! J*A-/!6$/$',;H&',6$(!/?>=,2$!6$/$',;H&',6$!$!AU;-&'$!-/-6&'E1,6$!

M$12=6&,+,2*2! M$12=6&,+?;-&'$!

5W?B-1$!2,%=-/&$!
:-!A=-2-!'-*/,O*'!-1!6*;A$!A$'!-/!;H&$2$!2-!t',1x/-'!Y2$%!'-*6&,+$%!4!

&,&=/*6,E1!6$1!&,$%=/D*&$!2-!%$2,$[!$!A$'!-/!;H&$2$!-/-6&'$;H&',6$!Y$W?;-&'$[!

P='<,-2*2! #-D-/E;-&'$!

M$/,D$';-%!D-6*/-%! 8H&$2$!2-!;-;<'*1*%!D,/&'*1&-%!Y*/&$!6$%&$[!$!;H&$2$!2-!,16=<*6,E1!&*'2?*!

Fuente: (DINAMA, 1996), (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

.2-;F%(! %-! '->=,-'-! -/! =%$! 2-! -1+*%-%! 2-! A/F%&,6$! $! +,2',$! A*'*! /*! &$;*! 2-!

;=-%&'*%! A*'*! -/! *1F/,%,%! 2-! /*<$'*&$',$G! IW,%&,'F! =1*! +*',*6,E1! 2-/! &*;*T$! 2-/!

-1+*%-(!;*&-',*/!2-/!-1+*%-(!%=%&*16,*%!A*'*!/*!A'-%-'+*6,E1!2-!/*!;=-%&'*(!1,+-/!

2-!-%&-',/,O*6,E1!4!'->=-',;,-1&$!2-!'-D',B-'*6,E1!2-A-12,-12$!2-!/$%!*1F/,%,%G!K$%!

;H&$2$%!2-!*1F/,%,%!%-!'-*/,O*'F1!2-!*6=-'2$!*! /*%!-%&F12*'-%!2-!/*!A=</,6*6,E1!



aid!

m:&*12*'2! 8-&7$2%! D$'! &7-! IW*;,1*&,$1! $D! t*&-'! *12! t*%&-w*&-'n! -1!

6$$'2,1*6,E1!6$1!/$%!/*<$'*&$',$%!A*'*!/*!*2-6=*2*!$<&-16,E1!2-!;=-%&'*%G!

5&'$%! ->=,A$%! 6$1! /$%! >=-! %-! 2-<-'?*! 6$1&*'! %$1b! =1! ;=-%&'-*2$'! *=&$;F&,6$!

Y2,%;,1=4-!-''$'-%!7=;*1$%[(!=1!_J:(!6F;*'*!D$&$B'FD,6*(!<*&-'?*%!1=-+*%!4!=1*!

*;A/,*!B*;*!2-!7-''*;,-1&*%!<F%,6*%G!

J*'*! -/! =%$! *2-6=*2$! 2-/! ->=,A*;,-1&$! %-! 2-<-! '-D-','! *! /$%! ;*1=*/-%! 2-! /$%!

D*<',6*1&-%G! I%&$%! *1F/,%,%! 2-<-1! %-B=,'! -%&F12*'-%! -%A-6?D,6$%! &$;*12$! -1!

6=-1&*!%=!=%$!*2-6=*2$(!;*1&-1,;,-1&$!4!6*/,<'*6,E1!>=-!2-<-'F!6$1%&*'!-1!=1!

A'$B'*;*! 2-! 6$1&'$/! 2-! 6*/,2*2! '-*/,O*2$! -1! 6$$'2,1*6,E1! 6$1! -/! /*<$'*&$',$! 2-!

'-D-'-16,*G! 9-! ,B=*/! ;*1-'*(! -W,%&-1! ;H&$2$%! A*'*! /*! $<&-16,E1! 2-! ;=-%&'*%!

'-A'-%-1&*&,+*%! -1! -/! /=B*'! 2-! ;=-%&'-$! >=-! %-! ,12,6*1! -1! -/! m8*1=*/! A*'*!

8=-%&'-$! 2-! .B=*%! 4! :-2,;-1&$%n! 2-! /*! -W! 9,'-66,E1! 2-! 8-2,$! .;<,-1&-! 2-/!

8=1,6,A,$!2-/!98VG!Y9,'-66,E1!2-!8-2,$!.;<,-1&-(!appo[!

:-!'-6$;,-12*!=1!->=,A$!2-!A'$&-66,E1!A-'%$1*/!>=-!-+,&-!*D-6&*6,$1-%!*!/*!%*/=2!

2-!/*!A-'%$1*!>=-!'-*/,O*'F!-/!;=-%&'-$G!

!

:0R070*'4rPB?M!K@!?AMG@DDBIC!?@AFMCEN!?EAE!@N!QMCBGMA@M!

-! ";A-';-*</-!Y&'*0-!-/-6&'$%$/2*2$!&,A$!A-%6*2$'[!

-! _=*1&-%!2-!6*=67$!2-!2-2$%!6='+$%!

-! I>=,A$! 2-! %-B=',2*2! -%A-6,*/,O*2$! A*'*! '*A-/! Y*'1-%-%! 2-! '-%6*&-(!

;$%>=-&$1-%!4!6=-'2*%[!

-! 8*%6*'*!6$1&'*!B*%-%!4!+*A$'-%!$'BF1,6$%!

-! "1;=1,O*6,E1!Y+*6=1*%[!

-! I>=,A$!2-!/,;A,-O*!

-! S*<E1!/?>=,2$!

-! ./6$7$/!4$2*2$!

-! N,2E1!2-!*B=*!Y_*'6?*!JG!(!ckkp[!

!

:0R0:' 9-4"'4,"+#!.4!)284-5#"+),48!

K*! D'-6=-16,*! 2-<-! %-'! ;*4$'! -1! /*%! -%&*6,$1-%! 6$1! 6*/,2*2! 2-/! *B=*! ;F%!

+*',*</-!>=-!-1!/*%!>=-!A-';*1-6-!'-/*&,+*;-1&-!6$1%&*1&-G!K*%!;=-%&'*%!2-<-1!

%-'! $<&-1,2*%! *A'$W,;*2*;-1&-! *! /*! ;,%;*! 7$'*! 2-/! 2?*! -1! 6*2*! -%&*6,E1! 2-!



aie!

;$1,&$'-$G!:-!2-<-'?*!6$;-1O*'!6$1!=1!6'$1$B'*;*!D,0$!>=-!A=-2*!%-'!*0=%&*2$!

%-BC1!/*%!1-6-%,2*2-%!Y+-'!6=*2'$!pd[G!

"PEKAM!_70' 9A@DP@CDBEF!ECPEN@F!K@!QP@FGA@M!A@DMQ@CKEKEF!!

+*()"'/!'!"+&#*)-!"'

(&1&'12)"'4'&11)4)"'
.1!#$!-#*&'/!'5$!"+1!)'

K?1-*!<*%-!Y6$12,6,$1-%!

1*&='*/-%!2-!6*/,2*2!2-!*B=*[!

8?1,;$! e!,16/=4-12$!-&*A*%!2-!*/&$!4!<*0$!6*=2*/!

^A&,;$!
ce!Y6*2*!2$%!%-;*1*[!4!%-;*1*/;-1&-!

A*'*!%E/,2$%!%=%A-12,2$%!

.1F/,%,%!2-!&-12-16,*%!

Y6*;<,$%!-1!/*!6*/,2*2!A$'!

2,%&,1&*%!D=-1&-%[!

8?1,;$!
ac!-1!F'-*%!2-!2'-1*0-%!B'*12-%!Y*A'$WG!

akk!kkk!x;c[!

8FW,;$!
ce!A*'*!F'-*%!2-!2'-1*0-!;-1$'-%!Y*A'$WG!

ak!kkk!x;c[!

\/=0$!B/$<*/!2-/!'?$!Y'?$%!

;*4$'-%(!D/=0$%!*1=*/-%!4!

6$1&*;,1*1&-%!6'?&,6$%[!

M=-16*%!B'*12-%!

Y�ckk!kkk!x;c[!Ya[!

i!A*'*!;-&*/-%!A*'&,6=/*2$%!Yc[!4!ac!A*'*!

6=*/>=,-'!$&'*!+*',*</-!

M=-16*%!

A->=-T*%!!!!!!

Y�ckk!kkk!x;c[!

Ya[!

ce!A*'*!+*',*</-%!<F%,6*%!Yd[(!ac!A*'*!

1=&',-1&-%(!6$1&*;,1*1&-%!$'BF1,6$%!4!

;-&*/-%!Ye[(!4!i!A*'*!*1F/,%,%!2-!;-&*/-%!

A*'&,6=/*2$%!Yc[!

Ya[!:-!'-6$;,-12*!=1!'-B,%&'$!6$1&,1=$!2-!2-%6*'B*%!4!;=-%&'-$!%-;*1*/!2-!%E/,2$%!%=%A-12,2$%!

&$&*/-%G!

Yc[!.'%H1,6$(!6*2;,$(!6'$;$(!6$<'-(!A/$;$(!;-'6=',$(!%-/-1,$!4!O,16G!

Yd[!P-;A-'*&='*(!AU(!6$12=6&,+,2*2!-/H6&',6*(!$W?B-1$!2,%=-/&$(!6*/6,$(!;*B1-%,$(!%$2,$(!A$&*%,$(!

6/$'$(!%=/D*&$%(!*/6*/,1,2*2(!1,&'*&$%!4!1,&',&$%(!DE%D$'$!&$&*/!D,/&'*2$!4!1$!D,/&'*2$(!%,/,6,$(!6/$'$D,/*!*(!

6*'<$1$!$'BF1,6$!2,%=-/&$!4!A*'&,6=/*2$(!1,&'EB-1$!$'BF1,6$!2,%=-/&$!4!A*'&,6=/*2$G!

Ye[!./=;,1,$(!7,-''$!4!;*1B*1-%$!Y2,%=-/&$%!4!A*'&,6=/*2$%[G!.'%H1,6$(!6*2;,$(!6'$;$(!6$<'-(!

A/$;$(!;-'6=',$(!%-/-1,$!4!O,16!Y2,%=-/&$%[G!

Fuente: (UNEP/WHO/UNESCO/WMO, 1992), (Andrade, L., et al, 2012)  

Elaborado por: Xavier Reyes y Daniel Silva  

J*'*! A'$AE%,&$%! 2-! 6$1&'$/! %-! '-6$;,-12*1! ;=-%&'-$%! %-;*1*/-%! 4! A*'*!

2,D-'-16,*%! %,B1,D,6*&,+*%! %-! '-6$;,-12*1! ;=-%&'-$%! 2,*',$%! $! =1! ;=-%&'-$!

6$1&,1=$G!

I1! 6*%$! 2-! '->=-','! ,1D$';*6,E1! %$<'-! /*%! +*',*6,$1-%! 2,*',*%! Y;FW,;$%! 4!

;?1,;$%[!%-!'-6$;,-12*1!'-*/,O*'%-!;=-%&'-$%!*!,1&-'+*/$%!'-B=/*'-%!Ycsd!7$'*%[G!



aig!

:-!'-6$;,-12*!-/!;$1,&$'-$!2-! /*%!6$12,6,$1-%!-W&'*$'2,1*',*%!2-!6*=2*/!-1! /*%!

>=-! %-! 2*1! +*/$'-%! -W&'-;$%! 2-! 6*/,2*2! 2-/! *B=*G! I1! %=!;FW,;$! A=-2-! 7*<-'!

;*4$'!*''*%&'-!2-!%-2,;-1&$%!4!-1!%=!;?1,;$!A=-2-!7*<-'!;*4$'!6$16-1&'*6,E1!

2-! 6$1&*;,1*1&-%G! :-! A=-2-! 6$1%,2-'*'! >=-! -1! -/!;?1,;$(! /$%! +*/$'-%! %$<'-! -/!

/?;,&-!A-';,%,</-!%-'F1!;F%!DF6,/;-1&-!2-&-6&*</-%G!Y9"#.8.(!appi[!!

9-! *6=-'2$! *! %=B-'-16,*%! 2-! 2,+-'%$%! 2$6=;-1&$%(! /$%! 6$%&$%! 2-! *1F/,%,%! 2-!

/*<$'*&$',$(! /*! 1-6-%,2*2! 2-! ,1D$';*6,E1! 4! %=! D*6,/,2*2! 2-! $<&-16,E1(! %-! 7*!

A'$6-2,2$!*!6/*%,D,6*'!*!/$%!'?$%!2-/!F'-*!2-!-%&=2,$!-1!6=*&'$!&,A$%!>=-!,12,6*1!/$%!

A*'F;-&'$%!*!;$1,&$'-*'%-!4!%=!D'-6=-16,*!Y+-'!6=*2'$!pe[G!!

-! P,A$!.b!.B=*%!2-!<=-1*!6*/,2*2! !

-! P,A$!Nb!.B=*%!6$1&*;,1*2*%!A$'!2-%6*'B*%!'-%,2=*/-%!2$;H%&,6*%! !

-! P,A$!Mb!.B=*%!6$1&*;,1*2*%!A$'!2-%6*'B*%!*B'?6$/*%! !

-! P,A$!9b!.B=*%!6$1&*;,1*2*%!A$'!2-%6*'B*%!,12=%&',*/-%!

"PEKAM!_:0' $EAOQ@GAMF!J!bA@DP@CDBEF!K@!QP@FGA@M!A@DMQ@CKEKMF!?EAE!NE!A@K!

Q@GAM?MNBGECE!EQcB@CGEN!K@!NE!DENBKEK!K@N!A@DPAFM!kgKABDM!
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+*()'
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.1!#$!-#*&'

.
dC
KF
E
C'

M$12=6&,+,2*2!

-%A-6?D,6*!
J(!R! gkk! :(!M! 3-D',B-'*'! co2! 8I! 8I! 8I! 8I!

:E/,2$%!Y%E/,2$%!

%=%A-12,2$%!

&$&*/-%[!

J(!R! ckk! :(!M! 3-D',B-'*'! j2! 8I! 8I! 8I! 8I!

:E/,2$%!Y%E/,2$%!

2,%=-/&$%[!
J(!R! ckk! :(!M! 3-D',B-'*'! j2! s! s! :I! s!

P='<,-2*2! J(!R! s!

!

.1*/,O*'!

,1;-2,*&*;-1&-(!

'-D',B-'*'!7*%&*!

e{M!-1!6*%$!2-!

*/;*6-1*;,-1&$!

Y1$!'-6$;-12*2$[!

!

8I! 8I! 8I! 8I!
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6'

+*()'

#'

+*()'

/'

.1!#$!-#*&'

P-;A-'*&='*! J(!R! s! :!
.1*/,O*'!

,1;-2,*&*;-1&-!
k(cg7! 8I! 8I! 8I! 8I!

5
AI
?L
AC
'

8-&*/-%!-1!

B-1-'*/!

Y*'%H1,6$(!

6*2;,$(!A/$;$(!

7,-''$(!1?>=-/!4!

O,16[!

J!Y.[(!R!Y.[! akkk! :(!M!

J*'*!;-&*/-%!

2,%=-/&$%!D,/&'*'!

,1;-2,*&*;-1&-(!

*T*2,'!U#5d!7*%&*!

AU�c!

i!;-%-%! s! s! s! .#!

N$'$!
J!YJP\I[!$!

>=*'&O!
akkk! :(!M! U#5d!7*%&*!AU�c! co2! s! s! .#! .#!

M'$;$!R"! J!Y.[(!R!Y.[! akkk! :! 3-D',B-'*'! ce7! s! s! s! .#!

M$<'-!A$'!

6$/$',;-&'?*}!
s! s! :(!M! s!

!

s! s! s! .#!

8-'6=',$! J!Y.[(!R!Y.[! akkk! :(!M!

.T*2,'!U#5d!7*%&*!

AU�c(!e{M(!

'-D',B-'*'!

co2! s! s! s! .#!

*P
E
@l
bP
KF
E
C'
P
E
'J
AI
bL
KF
E
C'

M,*1='$!Y&$&*/[! J(!R! akkk! :(!M!

.T*2,'!#*5U!7*%&*!

AU�ac(!'-D',B-'*'!

-1!/*!$%6=',2*2!

ce7! s! s! s! .#!

M,*1='$!

Y%=%6-A&,</-!2-!

6/$'*6,E1[!

J(!R! akkk! :(!M!

.T*2,'!k(iB!2-!

F6,2$!*%6E'<,6$!%,!

-W,%&-!6/$'$!

'-%,2=*/!4!'-D',B-'*'!

%&*&! s! s! s! .#!

AU! J(!R! gk! :!
.1*/,O*'!

,1;-2,*&*;-1&-!
k(cg7! 8I! 8I! 8I! 8I!

#,&'EB-1$!

$'BF1,6$!

z0-/2*7/}!

J(!R! gkk! :(!M!
3-D',B-'*'(!*T*2,'!

Uc:5e!7*%&*!AU�c!
j2! s! 8I! s! s!
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.1!#$!-#*&'

.;$1?*6$! J(!R! gkk! :(!M!

.1*/,O*'!/$!;F%!

A'$1&$!A$%,</-!$!

*T*2,'!Uc:5e!

7*%&*!AU�c(!

'-D',B-'*'!

j2! s! s! :I! s!

#,&'*&$%! J(!R! akk! :(!M!

.1*/,O*'!/$!;F%!

A'$1&$!A$%,</-@!

'-D',B-'*'!

eo7! s! s! :I! s!

5W?B-1$!2,%=-/&$!

Y*/&-'1*&,+*!

-/-6&'$2$[!

R(!<$&-//*!A*'*!

9N5!
dkk! :!

.1*/,O*'!

,1;-2,*&*;-1&-!
k(cg7! 8I! 8I! 8I! 8I!

5W?B-1$!2,%=-/&$!

Y*/&-'1*&,+*!

t',1x/-'[!

R(!<$&-//*!A*'*!

9N5!
dkk! :!

J=-2-!'-&'*%*'%-!

/*!&,&=/*6,E1!&'*%!/*!

*6,2,D,6*6,E1!

o7! 8I! 8I! 8I! 8I!

\E%D$'$!&$&*/! J(!R! akk! :(!M!

.T*2,'!Uc:5e!

7*%&*!AU�c!4!

'-D',B-'*'!

co2! s! 8I! :I! 8I!

)
@l
bP
KF
E
C'

9N5! J(!R! akkk! :(!M! 3-D',B-'*'! i7! s! 8I! s! 8I!

9V5! J(!R! akk! :(!M!

.1*/,O*'!/$!;F%!

A'$1&$!A$%,</-(!$!

*T*2,'!Uc:5e!

7*%&*!AU�c@!

'-D',B-'*'!

j2! s! 8I! s! 8I!

\-1$/-%!

J(!R(!&*A*!6$1!

'-+-%&,;,-1&$!

2-!JP\I!

gkk! :(!M!
3-D',B-'*'(!*T*2,'!

Uc:5e!7*%&*!AU�c!
}! s! s! s! :I!
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+*()'

&'

+*()'

6'

+*()'

#'

+*()'

/'

.1!#$!-#*&'

J-%&,6,2*%}!

Y./2',1(!2,-/2',1(!

6/$'2*1$(!99P(!

-12$%=/D*1(!

-12',1(!/,12*1$(!

7-A&*6/$'$(!

;,'-W(!

;-&$W46/$'$(!

c(e9@!c(e(gP@!

c(e(gPJ@!A*'*&,E1!

4!6$;A=-%&$%!

*'$;F&,6$%[!

R!Y9[(!&*A*!

6$1!

'-+-%&,;,-1&$!

2-!JP\I!

akkk! :(!M!

3-D',B-'*'(!*T*2,'!

akkk!;B!2-!F6,2$!

*%6E'<,6$!A$'!/,&'$!

%,!-W,%&-!6/$'$!

'-%,2=*/!

j2! s! s! .#! s!

5
KF
@E
Q
KE
Ls
l
KF
E
C' M$/,D$';-%!

D-6*/-%!4!

6$/,D$';-%!&$&*/-%!

J(!R! akk! :! 3-D',B-'*'! ce7! s! 8I! :I! s!

}!J*'*!/*%!2-&-';,1*6,$1-%!1$!/,%&*2*%!%-!2-<-!=&,/,O*'!6$1&-1-2$'-%!2-!A/F%&,6$!$!+,2',$@!2-!A'-D-'-16,*!'-D',B-'*'!2='*1&-!-/!*/;*6-1*;,-1&$!4!*1*/,O*'!

/$!;F%!A'$1&$!A$%,</-G!

8I!�!8-1%=*/@!:I!�!:-;-%&'*/@!.#!�!.1=*/!

J!�!A/F%&,6$!YA$/,-&,/-1$!$!->=,+*/-1&-[@!R!�!+,2',$@!J!Y.[!$!R!Y.[!�!/*+*2$!6$1!a!�!a!U#5d@!R!Y9[!�!+,2',$!/*+*2$!6$1!2,%$/+-1&-%!$'BF1,6$%!=!7$'1-*2$G!

:!�!%,;A/-@!M!�!6$;A=-%&*!

3-D',B-'*'!�!*/;*6-1*;,-1&$!*!e{M!�!c{M(!-1!/*!$%6=',2*2@!*1*/,O*'!,1;-2,*&*;-1&-!�!*1*/,O*'!-1&'-!/$%!A',;-'$%!ag!;,1=&$%!2-/!;=-%&'-$@!%&*&!�!1$!%-!

A=-2-!*/;*6-1*'(!*1*/,O*'!,1;-2,*&*;-1&-G!

Fuente: (APHA-AWWA-WEF, 2005), (García P. , 2009) , (Andrade, L., et al, 2012)

Elaborado por: Xavier Reyes y Daniel Silva  

9-A-12,-12$! 2-! /$%! '-6='%$%! -6$1E;,6$%(! %-! '-6$;,-12*! '-*/,O*'! 7*%&*! 2$%!

;-2,6,$1-%!*1=*/-%!2-!;-&*/-%!4!A-%&,6,2*%!A*'*! /*%!-%&*6,$1-%!%-6*!4! //=+,$%*G!

I/!D*6&$'!6/,;F&,6$!A=-2-!*D-6&*'!*!&$2$%!/$%!A*'F;-&'$%!*!;-2,'%-G!



aip!

P$;*12$!-1!6=-1&*!/*!6*A*6,2*2!7=;*1*(!%-!'->=-','F!2-!*/!;-1$%!2$%!A-'%$1*%!

A*'*!-/!;=-%&'-$!4!&'*1%A$'&-!*!/$%!%,&,$%!2-!;$1,&$'-$G!P*;<,H1!%-!'->=-','F!2-!

=1!"1B-1,-'$!.;<,-1&*/!$!=1!"1B-1,-'$!V=?;,6$!A*'*!/*!,1&-'A'-&*6,E1!2-!/$%!2*&$%G!

9-!*6=-'2$!*! /*%!;-2,6,$1-%!A*'*! /*!+-',D,6*6,E1!2-! &'*;$%!6'?&,6$%(! %-! '->=,-'-!

*A'$W,;*2*;-1&-! =1*! 7$'*! &'*1%A$'&*'%-! -1&'-! /$%! %,&,$%! 2-! ;=-%&'-$G! K$%!

&,-;A$%!2-!&'*1%A$'&-!*D-6&*'F1!*!/$%!6'$1$B'*;*%!2-!;=-%&'-$!*!A'$A$1-'%-G!

J*'*! /*! $<&-16,E1! 2-! ;=-%&'*%! 2-! %-2,;-1&$%! %-! '-6$;,-12*1! 6$;$! ;-0$'-%!

/=B*'-%(! /$%! <*0$%! D$12$%(! /$%! ;-*12'$%! =! $&'*%! F'-*%! 6$1! +-/$6,2*2! <*0*G! K*!

6*'B*!;FW,;*!2-!A$/=6,E1!%-!2*'F!-1!A-',$2$%!2-!D/=0$!<*0$!A*'*!6$1&*;,1*6,E1!

A=1&=*/! Y;-1$'! 2,/=6,E1[! 4! 2='*1&-! 6'-6,2*%! A*'*! 6$1&*;,1*6,E1! 2,D=%*!

Y-%6$''-1&?*%! 2-! D-'&,/,O*1&-%! $! A/*B=,6,2*%! A$'! /*+*2$! 2-/! %=-/$[! Y588(! ckaa[G!

J*'*! -%&*%! ;=-%&'*%! %-! '-6$;,-12*1! ;-2,'! A*'F;-&'$%! 6$;$! 6$1&*;,1*1&-%!

,1$'BF1,6$%(!1=&',-1&-%(!6$1&*;,1*1&-%!$'BF1,6$%(! '-*/,O*'! *1F/,%,%!;,6'$<,$/EB,6$!

4! A*'F;-&'$%! <F%,6$%! 6$;$! AU(! &-;A-'*&='*(! 6$12=6&,+,2*2(! -1&'-! $&'$%G! I%&$%!

2*&$%!A-';,&-1!6$;A/-;-1&*'!,1D$';*6,E1!2-!6*/,2*2!2-/!*B=*!4!'-B,%&'*'!6*;<,$%!

2-!6$1&*;,1*6,E1!*!&'*+H%!2-/!&,-;A$G!

!

:0R0R' #(<#"4,#<+4,&)!.4!.#&)8!

:-!%=B,-'-!-/!%-B=,;,-1&$!2-!=1*!6*2-1*!2-!6=%&$2,*!A*'*!*%-B='*'!/*!,1&-B',2*2!

2-! /$%! 2*&$%! 2-%2-! %=! '-6$/-66,E1! 7*%&*! %=! '-A$'&-G!9-1&'$! 2-! -%&*! 6*2-1*! %-!

-16=-1&'*!-/!=%$!2-!A/*1,//*%!2-!6*;A$!-1!/*%!>=-!%-!,12,>=-1!/$%!+*/$'-%!2-!/$%!

A*'F;-&'$%! ;-2,2$%! -1! 6*;A$(! ,1D$';*6,E1! %$<'-! /*%! ;=-%&'*%! &$;*2*%! -!

,1D$';*6,E1!*2,6,$1*/!1-6-%*',*G!K$%!A'$6-2,;,-1&$%!2-!/*!6*2-1*!2-!6=%&$2,*!%-!

2-&*//*1!-1!/*!D,B='*!ddG!

! !



ajk!

9BLPAE!770' "EK@CE!K@!DPFGMKBE!?EAE!EF@LPAEA!NE!BCG@LABKEK!K@!NMF!KEGMF!

!
Fuente: (Ministerio de Desarrollo Económico de Colombia, 2000), (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I%&*!,1D$';*6,E1!0=1&$!6$1!/$%!,1D$';-%!2-!/$%!'-%=/&*2$%!2-!/*<$'*&$',$!A*%*'F!*!

D$';*'! A*'&-! 2-! =1*! <*%-! 2-! 2*&$%! 6'=2$%G! :-! '-6$;,-12*! >=-! -%&*! <*%-! %-*!

;*1-0*2*!-1!=1!D$';*&$!2-!DF6,/!*66-%$!A*'*!A$2-'!=&,/,O*'/*!-1!2,%&,1&$%!%$D&w*'-!

2-!*1F/,%,%!>=-!1$!/,;,&-1!-/!,1&-'6*;<,$!2-!,1D$';*6,E1G!K*!;-0$'!*/&-'1*&,+*!%-'F!

-/!=%$!2-!7$0*%!2-!IW6-/G!!

:-!'-6$;,-12*!-/!=%$!2-!=1*!A/*1,//*!2-!6*;A$!6$;$! /*!;$%&'*2*!-1!-/!6=*2'$!

pgG! !

Rótulos de muestras 

Evita confusión de la muestra y 
debe contener : 

 - el número de la muestra 

- el nombre del colector 

- la fecha y hora del muestreo 

Sellos de 
muestras 

Impiden pérdidas y 
evitan la 

falsificación 

Libro de registro (planillas de 
campo) 

Debe incluir toda la información sobre parámetros 
de campo y muestreo : 

- propósito del muestreo, localización del punto de 
muestreo, nombre y dirección del contacto en 

campo, propietario de la muestra, tipo de muestra 

- información sobre la muestra (concentración, 
número, volumen, método de muestreo, fecha, 
hora, descripción del punto de muestreo, etc) 

Carta de custodia 

Acompaña a cada muestra o grupo de muestras 
para identificar errores. Debe incuir: 

- número de muestra 

- responsable y su firma 

- fecha, hora, sitio de muestreo 

- tipo de muestra 

- fecha y forma de envío a laboratorio 

- firmas de las personas involucradas en el manejo 
de la muestra 

Hoja de remisión de 
muestras 

Debe incluir : 

- persona qu recibe la muestra y el 
número de muestra 

- fecha de recibido 

- ensayos por realizar 

Transporte 
de la 

muestra al 
laboratorio 

Recepción y registro de la muestra 

Se debe comparar la muestra con la carta de custodia 
Análisis de la muestra 



aja!

"PEKAM!_R0' $NECBNNE!K@!DEQ?M!FPL@ABKE!
*/
!
-
+
*.
*#
&
#
*7
-
'

%
)
#
&
%
*O
&
#
*7
-
'

#))1/!-&/&"'

.
!
#
9
&
'

9
)
1
&
'

(&1h5!+1)"'/!'#&5()'

5$!"+1&"'

(&1&'

&-h%*"*"'!-'

%&6)1&+)1*)'

)6"!13&#*)-!"'

-
)
1
+
!
''

!
"
+
!
'

#
E
P
M
T
FI
Kn
KM
?
M
'a
u
"
`F
J
e'

S
9
'

+
AJ
S
A@
?I
T
@?
'M
AL
'?
l
T
?'
av
#
e'

+
AJ
S
A@
?I
T
@?
'?
J
Q
KA
P
IA
'a
v#
e'

)
=d
l
A
P
E
'M
KC
T
AL
IE
'a
J
l
`Le
'

+
T
@Q
KA
M
?M
'a
-
+
$
e'

a!

J
=-
1&
-!
3
?$
!

S*
;
<-
/?!

p!
pd
i!
i
oo
!

ji
j!
ip
o
!

ce
Zk
dZ
c
ka
c
!

pU
ak
!

ao
i
!

j(
op
!

aa
(g
!

aa
(g
!

i(
po
!

ca
i
!

+,
*/
!A
*'
*!
9
V
5
(!

a!
/,&
'$
!A
*
'*
!

%E
/,2
$%
!

%-
2,
;
-1
&*
</
-%
!

'-
*/
,O
*2
$!
A$
'!

9
*1
,-
/!:
,/+
*
(!

;
=-
%&
'*
!

6$
;
A=
-%
&*
!

!! !! !! !! !! !! !! !! !! !! !! !! !! !!

Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

!

:0R0W' $-)"48#<+4,&)!2;8+")!

K$%! 2*&$%! 2-<-'F1! ;*1-0*'%-! *! &'*+H%! 2-! =1! A'$6-2,;,-1&$! >=-! */! ;-1$%!

6$1&-;A/-! /$%!A*%$%!>=-!%-!;=-%&'*1!-1!/*! D,B='*!deb!*/;*6-1*;,-1&$!2-!2*&$%!

6'=2$%(! */;*6-1*;,-1&$! 2-! 2*&$%! 2-A='*2$%! 4! */;*6-1*;,-1&$! 2-! 2*&$%!

A'$6-%*2$%!A*'*!%=!A=</,6*6,E1G!!

9BLPAE!7:0' $AMD@FEQB@CGM!K@!KEGMF!

!
Fuente: (Andrade, L., et al, 2012) 

Elaborado por: Xavier Reyes y Daniel Silva  

I%&*! ,1D$';*6,E1! &*;<,H1! %-! A=-2-! =&,/,O*'! A*'*! ;$2-/*6,$1-%! 4! *1F/,%,%!

-%A-6?D,6$%(! *%?! 6$;$! A*'*! /*! +-',D,6*6,E1! 2-/! 6=;A/,;,-1&$! 2-! /$%! /?;,&-%!

A-';,%,</-%! 2-! 6$1&*;,1*1&-%G! I1! 6*%$! 2-! '->=-','! /*! ,1&-'A'-&*6,E1! 2-!

6*'*6&-'?%&,6*%! 2-! /*! 6*/,2*2! 2-/! *B=*! %-! A=-2-! '-6='','! *! =1$! 2-! /$%! ;=67$%!

•Planillas de 
campo 

• Informes de 
resultados de 
laboratorio 

Crudos 
Base de datos 
en hojas Excel 

Depurados 

• Índice de 
calidad del 
agua 

•Límites 
permisibles 

•Análisis 
específicos 

Procesados 
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?12,6-%! 2-! 6*/,2*2! 2-/! *B=*! -W,%&-1&-%G! .6&=*/;-1&-! 1$! -W,%&-! =1! ,12,6*2$'!

=1,+-'%*/! /,;,&*12$! %=! =%$! *! '-B,$1-%! $! A'$</-;*%! *;<,-1&*/-%! -%A-6?D,6$%(! %,1!

-;<*'B$! -/! ?12,6-!#:\! -%! =1$! 2-! /$%!;F%! =&,/,O*2$%G!8=67$%! 2-! -%&$%! ?12,6-%!

'->=-','F1!A*'F;-&'$%!-%A-6?D,6$%!*2,6,$1*/-%!6$;$!6$/$'(!2-&-'B-1&-%(!*6-,&-%!4!

B'*%*%(!-1&'-!$&'$%G!Y:*;<$1,(!3G(!-&!*/(!ckkj[!

! !



ajd!

!

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

"),"('8+),48!V!-4")<4,.#"+),48!

R0*' "),"('8+),48!

-! I/!F'-*!2-!-%&=2,$!-1!-/!A'-%-1&-!&'*<*0$!6$;A'-12-!*!/*%!6=-16*%!2-!2'-1*0-!

2-! /$%! '?$%!_=*4//*<*;<*!4!N/*16$!6$1!=1*!%=A-'D,6,-!2-!2'-1*0-!2-! aa!jpc!

x;cG!"16/=4-!*!/*%!%=<6=-16*%!2-!/$%!'?$%b!J,&*(!:*1!J-2'$(!_=*4//*<*;<*!*/&$(!

_=*4//*<*;<*!;-2,$(!_=*4//*<*;<*!<*0$(!J,%>=-(!./*;<,(!"1&*B(!N/*16$!*/&$(!

N/*16$!;-2,$!4!N/*16$!<*0$@!6$1%,2-'*12$!&*;<,H1!*!/*%!;,6'$6=-16*%!2-!/$%!

'?$%! 8$10*%(! 8*67F1B*'*(! M7,67-(! M$4*B$(! X'*+?*(! 4! /*! %=<6=-16*! 2-! /*!

>=-<'*2*!:*1!.12'H%G!

-! IW,%&-1! +*',$%! -%&=2,$%! A'-+,$%! '-/*6,$1*2$%! 6$1! /*! 6*/,2*2! 2-! /$%! '-6='%$%!

7?2',6$%!-1!-/!F'-*!B-$B'FD,6*!2-!-%&=2,$(!-1&'-!-//$%(!/$%!2$6=;-1&$%!%$<'-!-/!

J'$B'*;*! A*'*! /*! 9-%6$1&*;,1*6,E1! 2-! /$%! 3?$%! 2-! V=,&$! Y\,&67&1-'s

U,2'$-%&=2,$%(! ckkp[! >=-! %$1! D=12*;-1&*/-%! A*'*! /*! B-%&,E1! 2-/! *B=*! -1! -/!

98VG!9,67*!,1D$';*6,E1!%-6=12*',*!-%!'-6$A,/*2*!4!*1*/,O*2*!6$;$!A*'&-!2-!

-%&-!&'*<*0$G!

-! J*'*!-/!6=;A/,;,-1&$!2-!*%A-6&$%! /-B*/-%!%$<'-!-/! '-6='%$!7?2',6$!-1!-/!F'-*!

2-!-%&=2,$(!%-!*1*/,O*1b!/*!M$1%&,&=6,E1!2-!/*!3-AC</,6*!2-/!I6=*2$'(!/*!K-4!2-!

_-%&,E1!.;<,-1&*/(!/*!K-4!2-!.B=*%!4!%=!3-B/*;-1&$(! /*!K-4!2-!J'-+-16,E1!4!

M$1&'$/! 2-! /*!M$1&*;,1*6,E1!.;<,-1&*/(! -/!PXK:8.(! /*!1$';*&,+*! "#I#(! 4! /*!

5'2-1*1O*!8=1,6,A*/!cadG

-! :-! A'-%-1&*! /*! 6*'*6&-',O*6,E1! D?%,6$(! <,E&,6*(! %$6,$! u! -6$1E;,6*(! 6=/&='*/! 4!

A*,%*0?%&,6*!2-/!F'-*!2-!-%&=2,$(!-1!2$12-!%-! ,16/=4-! /*!6*'*6&-',O*6,E1!2-! /*!

6$<-'&='*! +-B-&*/G! :-! 2-%6',<-! *2-;F%(! -/! A*&',;$1,$! 6=/&='*/! 4! -/! :,%&-;*!

#*6,$1*/!2-!f'-*%!J'$&-B,2*%!4!N$%>=-%!J'$&-6&$'-%!-1!-/!F'-*!2-!-%&=2,$G!

-! K*! A'$</-;F&,6*! 2-/! '-6='%$! 7?2',6$! 4! %=! 6*/,2*2! -1! -/! 98V! -%&F!

A',16,A*/;-1&-! -1! D=16,E1! 2-b! /*! 6$1&*;,1*6,E1! ='<*1*! 4! /*%! 2-%6*'B*%! 2-!

*B=*%! '-%,2=*/-%(! /*! 6$1&*;,1*6,E1! ,12=%&',*/(! /*! 6$1&*;,1*6,E1! 2,D=%*! A$'!

1=&',-1&-%(! <*6&-',*%! A*&EB-1*%! 4! A-%&,6,2*%(! /*! 2-;*12*! 2-! *B=*! A*'*! =%$!



aje!

='<*1$(! -/! 6*;<,$! -1! -/! =%$! 2-/! %=-/$(! -/! &'*%+*%-! 2-! *B=*%! A*'*!

*<*%&-6,;,-1&$!='<*1$(!4!/*!B-1-'*6,E1!7,2'$-/H6&',6*G!

-! I/! 2,*B1E%&,6$! *;<,-1&*/! ,16/=4-! /*%! 2-;*12*%! 2-/! '-6='%$! 7?2',6$! A*'*b!

*<*%&-6,;,-1&$! 7=;*1$(! ',-B$(! 6*=2*/! -6$/EB,6$(! B-1-'*6,E1! 7,2'$-/H6&',6*! 4!

$&'$%!=%$%!6$;$!'-6'-*6,E1!4!&=',%;$G

-! :-! ,2-1&,D,6*1! /$%! &'*;$%! 6'?&,6$%! -1! D=16,E1! 2-! /*! 6*/,2*2! 4! 6*1&,2*2! 2-/!

'-6='%$! 7?2',6$! -1! /$%! 6*=6-%! 2-/! F'-*! 2-! -%&=2,$!;-2,*1&-! =1*! '-+,%,E1! -1!

2-&*//-! /*! ,1D$';*6,E1! 2-! /?1-*! <*%-! 2,%A$1,</-(! ,16/=4-12$! ,1D$';*6,E1!

-%A*6,*/!6*'&$B'FD,6*G'

-! :-! 2-D,1-1! /$%! 6',&-',$%! &H61,6$%! A*'*! -/! 2,%-T$! 2-! /*! '-2! 2-! ;$1,&$'-$! 2-/!

'-6='%$!7?2',6$!-1!-/!98V!>=-!%$1b!/*!6*/,2*2!2-/!*B=*(!/*!2,%&*16,*!*!6-1&'$%!

A$</*2$%(!2,%&*16,*!*!O$1*%!,12=%&',*/-%(!=%$%!4!6$<-'&='*!2-/!%=-/$(!$'2-1!2-!

/*!6$'',-1&-!4!=%$%!2-/!*B=*(!-1&'-!$&'$%G!

-! 8-2,*1&-!=1*!;*&',O! 2-!A$12-'*6,E1! %-!A=-2-1! 2-D,1,'! 6$1! /*! *4=2*!2-! =1*!

;-&$2$/$B?*! *A/,6*</-! -/! 1C;-'$! 2-! -%&*6,$1-%! >=-! 2-<-1! $A-'*'! -1! 6*2*!

%=<6=-16*G!

-! 8-2,*1&-! =1! &'*<*0$! 2-! 6*;A$! %-! +*/,2*! /*! ,1D$';*6,E1! '-+,%*2*G! ]%&*!

+*/,2*6,E1! 6$1%,%&,E! -1! -/! ;=-%&'-$! 2-! ac! A=1&$%! 2-! ;=-%&'-$! -1! 6=*&'$!

%=<6=-16*%!>=-!'-A'-%-1&*1!*A'$W,;*2*;-1&-!-/!dk~!2-/!F'-*!2-!-%&=2,$G :-!

&$;*'$1! ;=-%&'*%! 2-! /$%! '?$%! A*'*! -/! *1F/,%,%! 2-! /*! 9V5! 4! %E/,2$%!

%-2,;-1&*</-%G! :-! '-*/,OE! /*! ;-2,6,E1! ,1s%,&=! 2-! A*'F;-&'$%! 6$;$! /*!

&-;A-'*&='*(! $W?B-1$! 2,%=-/&$(! AU! 4! &='<,-2*2(! 6=4$%! '-%=/&*2$%! D=-'$1!

6$1%,%&-1&-%!6$1!/$%!-W,%&-1&-%!-1!/*!,1D$';*6,E1!<*%-G

-! :-!6$16/=4-!>=-!-/! '?$!8*67F1B*'*!4!-/! '?$!8$10*%!A'-%-1&*1!6$1&*;,1*6,E1!

2-!A*'F;-&'$%! D?%,6$%(!>=?;,6$%! 4!;,6'$<,$/EB,6$%(!6$1!6*'*6&-'?%&,6*%! &?A,6*%!

2-!*B=*%!'-%,2=*/-%!2$;H%&,6*%!2-<,2$!*!>=-!%$1! /$%!6=-'A$%!'-6-A&$'-%!2-!

/*%!2-%6*'B*%!2-/!%,%&-;*!2-!*/6*1&*',//*2$!6$;<,1*2$!2-!/*!6,=2*2!2-!V=,&$G!

I/!'?$!:*1!J-2'$!A'-%-1&*!=1*!6$1&*;,1*6,E1!;-2,*!A$'!%-'!-/!6=-'A$!'-6-A&$'!

2-!/$%!+*//-%!2-!/$%!M7,//$%!4!2-!M=;<*4F!u!P=;<*6$G!I/!'?$!_=*4//*<*;<*!*/!

'-6,<,'! /$%! *A$'&-%! 2-! /$%! '?$%! *1&-%! '-D-',2$%(! A'-%-1&*! =1*! 6$1&*;,1*6,E1!

;-2,*! s! <*0*! 6$1! =1*! 6*A*6,2*2! 2-! '-6=A-'*6,E1! ,;A$'&*1&-! -1! -/! A=1&$! 2-!

;=-%&'-$!K*%!_$/$12',1*%G!



ajg!

-! I1!-/!6$1&-W&$!2-!-%&-!&'*<*0$!1$!%-!*<*'6*!-/!2,%-T$!2-!/*!'-2!2-!;$1,&$'-$!

2-/! '-6='%$! 7?2',6$! -1! -/! 98V(! >=-! -%! =1$! 2-! /$%! A',16,A*/-%! $<0-&,+$%! 2-/!

-%&=2,$!383Us:.G!

-! J*'*!2,%-T*'!=1*!'-2!>=-!;$1,&$'--!/*!6*/,2*2!2-/!*B=*!2-/!'-6='%$!7?2',6$!1$!

%-!2-<-!2,%-T*'!=1*!'-2!A*'*!/*!6*1&,2*2!4!$&'*!A*'*!/*!6*/,2*2!2-/!*B=*(!%,1$!

>=-!/$%!2$%!*%A-6&$%!2-<-1!;*1-0*'%-!6$10=1&*;-1&-G!

-! M$;$!A*'&-!2-!-%&-!&'*<*0$(!%-!7*!B-1-'*2$!=1!2,*B1E%&,6$!*;<,-1&*/!A*'*!-/!

F'-*! 2-! -%&=2,$! 4! %-! 7*1! 2-D,1,2$! 6',&-',$%! A*'*! -/! 2,%-T$! 2-! /*! '-2! 2-!

;$1,&$'-$! 2-/! '-6='%$! 7?2',6$! A*'*! -/! 98V(! >=-! =1*! +-O! ,;A/-;-1&*2*!

A-';,&,'F! $<&-1-'! ,1D$';*6,E1! $A$'&=1*(! 6$1D,*</-! 4! %=D,6,-1&-(! A*'*! */6*1O*'!

/*%!;-&*%!2-/!8=1,6,A,$!-1!6=*1&$!*!A'$&-66,E1(!6$1%-'+*6,E1(!'-6=A-'*6,E1!4!

2-A='*6,E1!2-!/$%!6='%$%!4!D=-1&-%!2-!*B=*!2-/!98VG!!

!

R01' -4")<4,.#"+),48!

-! :-! '-6$;,-12*! >=-! /$%! -%&=2,$%! >=-! &-1B*1! '-/*6,E1! 6$1! /*! 6*/,2*2! 2-! /$%!

'-6='%$%!7?2',6$%!*1*/,6-1!*!A'$D=12,2*2!/*!2,%A$1,<,/,2*2(!2,%&',<=6,E1!-%A*6,*/!

4! &-;A$'*/! 2-/! '-6='%$! 7?2',6$! 6$;$! D*6&$'-%! >=-! ,16,2-1! -1! /*! 6*/,2*2! 2-/!

'-6='%$!7?2',6$G!

-! I/! A'-%-1&-! A'$4-6&$! 2-<-! %-'! 6$;A/-;-1&*2$! 6$1! ,1D$';*6,E1! D?%,6*! -!

7,2'$/EB,6*! 2-/! F'-*! 2-! -%&=2,$(! -%A-6?D,6*;-1&-(! /*! >=-! %-! -16=-1&'*! -1! /*!

;*&',O!2-!A$12-'*6,E1!A'$A=-%&*!-1!-%&-!&'*<*0$(!6$1!-/!$<0-&,+$!2-!-%&*</-6-'!

6',&-',$%! %=D,6,-1&-%! %$<'-! /*! =<,6*6,E1! 4! 1-6-%,2*2! 2-! -%&*6,$1-%! 2-!

;$1,&$'-$G!:-!2-<-1!6$1%,2-'*'!-%&*6,$1-%!7,2'$/EB,6*%!-1!D=16,$1*;,-1&$(!/*!

'-7*<,/,&*6,E1! 2-! -%&*6,$1-%! 7,2'$/EB,6*%! -1! 2-%=%$(! $! /*! ,;A/-;-1&*6,E1! 2-!

1=-+*%!-%&*6,$1-%! 7,2'$/EB,6*%(! A*'*!*;<$%! 6*%$%! %-!2-<-! 6$1%,2-'*'! %,! -%!

-6$1E;,6*;-1&-!'-1&*</-G!I/!6*=2*/! /?>=,2$!-%!=1!A*'F;-&'$!;=4! ,;A$'&*1&-!

-1!-/!*1F/,%,%!2-!6*/,2*2!2-/!*B=*!2-!/$%!'?$%G!

-! IW,%&-! =1*! &-12-16,*! ;=12,*/! 7*6,*! /*! *=&$;*&,O*6,E1! 2-! /*%! -%&*6,$1-%! 4!

A'$6-%*;,-1&$!2-!2*&$%(!%,1!-;<*'B$!%-!'-6$;,-12*!>=-!-%&$!%-!'-*/,6-!6$1!

/$%! '-6='%$%! 7=;*1$%! 4! -6$1E;,6$%! 1-6-%*',$%! A*'*! /*! ,;A/-;-1&*6,E1! 4!

$A-'*6,E1! *2-6=*2$%(! *A'-12,-12$! 2-! -WA-',-16,*%! 2-! $&'*%! ,1%&,&=6,$1-%! 4!

6$;-1O*12$!6$1!=1!;$1,&$'-$!;*1=*/G IWA-',-16,*%!2-/!"#.8U"!2-;$%&'*'$1!
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>=-!A$'!2,+-'%$%!A'$</-;*%!6$;$!/*!,1*2-6=*2*!,1%&*/*6,E1(!*<*12$1$!2-!/*%!

-%&*6,$1-%(! 2-D,6,-1&-! ;*1&-1,;,-1&$(! 1$! D=-! A$%,</-! %$%&-1-'! =1*! '-2!

*=&$;*&,O*2*!2-!-%&*6,$1-%!2-!;$1,&$'-$!7,2'$/EB,6$G!

-! K*! =<,6*6,E1! 2-! /*%! -%&*6,$1-%! 2-! ;$1,&$'-$! 2-<-! *6$B-'%-! *! /$%! 6',&-',$%!

&H61,6$%! 2-! /*! Y588(! ckaa[(! >=-! '-6$;,-12*b! =1*! -%&*6,E1! '-D-'-16,*/! 6$1!

*B=*! -1! -%&*2$! 1*&='*/(! =1*! -%&*6,E1! ,1;-2,*&*;-1&-! *B=*%! 2-<*0$! 2-! =1*!

D'$1&-'*! ,1&-'1*6,$1*/(! =<,6*6,E1! 2-! =1*! -%&*6,E1! 2$12-! %-! -16=-1&'-! =1*!

2-%+,*6,E1!A*'*!*<*%&-6,;,-1&$!*!=1*!B'*1!F'-*!A$</*2*(!-1!O$1*%!2-!A-%6*!4!

-1&'-&-1,;,-1&$(!2$12-!%-!-16=-1&'-!=1*!2-%+,*6,E1!A*'*!',-B$!*B'?6$/*!*!B'*1!

-%6*/*(! =1! /?;,&-! 2-! ;*'-*! 2-! *B=*! 2=/6-! 2-! =1! ',$! A',16,A*/(! 2$12-! %-!

-16=-1&'-!=1*!2-%+,*6,E1!A*'*!*<*%&-6,;,-1&$!,12=%&',*/!*!B'*1!-%6*/*(!*B=*%!

2-<*0$! 2-! 2-%6*'B*%! 2-! -D/=-1&-%! ,12=%&',*/-%! 4! =1! *D/=-1&-! ,;A$'&*1&-! >=-!

,1D/=4*!-1!-/!'?$!A',16,A*/G!

-! :-! '-6$;,-12*! =&,/,O*'! /$%! '-%=/&*2$%! 2-/! A'-%-1&-! &'*<*0$! 6$;$! <*%-! A*'*!

D=&='$%!2,%-T$%!2-!'-2-%!2-!;$1,&$'-$!2-/!'-6='%$!7?2',6$!-1!-/!I6=*2$'G!:,1!

-;<*'B$(!%-!2-<-!&$;*'!-1!6=-1&*!>=-!-%&-!&'*<*0$!-%&F!-1D$6*2$!-1!-/!A=1&$!

2-!+,%&*!*;<,-1&*/(!A$'!/$!>=-!%-!'->=-','F!2-!,1D$';*6,E1!*2,6,$1*/!%$<'-!&,A$%!

2-! %=-/$(! -%&=2,$%! <,$/EB,6$%! 4! &$2*! /*! ,1D$';*6,E1! *2,6,$1*/! >=-! %-! A=-2*!

$<&-1-'! 4! A=-2*! ,1D/=,'! -1! /*! 6*1&,2*2! 4! 6*/,2*2! 2-/! *B=*(! *%?! 6$;$! -1! /*!

=<,6*6,E1!2-!/*%!-%&*6,$1-%G!
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TRAMOS CRÍTICOS DE LOS CAUCES - CALIFICACIÓN BIOLÓGICA
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TRAMOS CRÍTICOS DE LOS CAUCES – ESTRÉS HÍDRICO
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