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HIC2'1$%(2*)',$-1, 1 2#(/0$ L1 (/-1)%6# 11/1(,/*8110'2-/10'1.,)+.)5-IFI 7/+'$10'1#$11 1)1 (7/1!
$72-)(1,)$1101/12/  1=S2()8,,'41:)4./)-$@! Z,)-1@!K5+'4! ;E'4@! NPNIE2 '#1"1(/0$! 0!
A8B).$@i#$, 1! <,(/I/' =NPM]|2@-/#)45 #$1!>' *).)$1!".$1)1(87).$1! "1 K/ b')5-1: T
TB(/+/-101 #1>/#@!"1(/0$!NASB).$@!'-I'#!. 2/#0'(, 7)-,$-  #/1+8,0)0/10'1+,$02..)5-10'!
#$111',%).)$11.$1)1(87).S1@VHT/.-17)~($10'./,%$-$IF !, (-.)5-10#12'#$10'INPPVENP MDD
9/%'17'-)$-/,1C2'1  '1(20)$1!C2'12()#)4/-1>TSI1$-I'1./1$1HRH14$-/ 101 (20)$!1"1I-, 5!
NGFSLIOHIT/+SIL/CILI/-10)1.)+4)- 1) 1@+, /1 T'&S,/, #1121 (-(/%)#)0/0!/+$,(/-0$!
TSH2.)$- LU L1+,)- )+ 11+ $%# TE()./18.)$/7%) -(/# 1 10'1#/1,'1)5-J |



Planteamiento del Problema

A1J2' OSLS-1Z#/-10'W1/, SHESIO/##10'T: 1*$ I=NPM@?-1#12'- /11" 1G/-1,'1)1(,/0$!
NIPI+/-(/1/1. 28, 1@V 110".), H+#-(/1IC2' 1+, 1'-(/-12-1.2' +$*1'(/()*$10) 3", -.) [0S+,

ILA@! (3 @!GS&/IFI+$1"-1%/1$110'.$-02..)5-10'1#/1 1/%)/JIRI7%)8-1 1'1G/-1,'+, (/OS! - 141
N5-INP]I'L+'.)'1101GS$-1$11C2'11'10'L/, $##/-1/10)3', '-(‘LV#(2,/131"B)1(12-/!.$#$-)/10"!
71)+$1NT$S-, II-1#19', $10'12)0,/'d', /0/@!,1)1(,/010'10'M]QQ  =T-1()(2($'A'B)./-$!
0'IR'.-$#S$IL/N0#1<12/@'NPMAI?

AN .2 NN+ $Y6#)5 1 $-57).ST-(U.OFIC2 1, ().)HU-HIL(S,1+,)7],) S0

' $-$7L/G/1*-)0$10)17)-2F-0$! -1#$11 DH#O) TSLINVINSLII "#172-).)H)$!.$- (/%)) . $-1 21!
12+',3).)1/I,L.$#! 0'' MO@NMO! G/@! #$! C2'l 'C2)*/#1 ' OeIXW! 0" #/!1 'B(-1)5-! (',,)($,)/#
72-).)HHNKSLL 28ESLI+,)- ) +H 11 1$-10'1 7/LA =$.2+/1ePW!I 01 #/1 12+, 3).) LI, L. $#/231>"

2H#()*/! (/7%)8-13,) &3B! +/+/@! G/%/@! .GL.G/,.$@! &)($7/(@! ($7/(@! .G)#! 7/-4/-$@! G$,(/#)4/1@!
138, /& 1@ (,)I$@! I#+)1( @' 1),/1$#! F! .'%/0/@! /1L! $7$! /#12-$1! 312(#(/,L/1 O

" $#$IL/@!NPPQ9%?

"LUHIE,10''1(20)$! 'B)1(-! 0)3',-('1 | #)7/1FI/#()(20'1@! 0'%)0$! /1 'L($! 1! +$1)%#'1 C2'!
'B)L(/-12-/1*/,)0/010'".$1)  1(7/11.$-1 2-110)*,1)0/01.$-1)0'/%# 10'134S,/@!/2-C2'1#$1!
'$1)1(7/1! 1 G-I #)A($! 32',(7-(1 +,(2,%/081! -1 2-/1 [7+#)/1 12+',3).) @! 0'%)0$! /#!
L(%H ) 7)-($! 01 4$-/11 2,%/-11@! /I,L.SH1@! +,/0' /11 +/ /1 ' +/1($,'$! F! +#/-(/.)$-'1!

38, 1(/#'11-2"+/1J1

"H10'(,)S, SO .2 /110 (1SS! )L 01 1'0)7'-($1! C2' +/,/ MT]]!
-1 eQIVIT)HES-110' 7'(,$11.D%).$110' 12'%$!/, /1(,/0$1! HH #1$@! /0'TEL1 0" 2-/!
0)17)-2.)5-1-1#$11./20/# 110! LS!=+/ IM]JQI'#!, LSI<7/-/#.$1+ 0)5I HIV]WIO'1 121./20/#!
F10'1/.2',0$!.$-10/($110'1#/19a"1+,'1'-(JO$1!'-IM]Ve?! FI 2-1/#($!L-0).10'..$-(/7)-/.)5-!
0'#1/12/J1K/1+8,0)0/13$, L(/#-1#/1.2'"- [132'10''Me VW - S 1ID#() 7$1Y(,)-(N$1@!7) (/1!
C2'1'#1 218! /1,L.$#/1 [27'-(5! - MQIOMW! F! #/! 4$-/1 2,%]-/! 2-1 MQOWIP>)! '1(/! #51)./1
$-(-DI@#/.2'- 1 110'(,)$,/,ENGIL(/N-$I L', 1 /+A10'+,$" 1 /12/1/1(,/*8 110" 1)1 (7!
92(MTI#@%:;$-3)#[IA/0,)0@NPPE?

<(2HHT-(V #1211 1.(*)0/0'L! O'f #11 +$%#1.)5-1 G/-1 [#(,J0$! F1 0'(',)$,/0$! #$1! 1',%).)$1!



'$1)1(87).$1! /1 2-1 )(7$! 1. /0$@! +$,! #$! C2'1 121 .$-1',*.)5-! /GS,/! 1! 2-1 (‘7!
32-0/7'-(I#@!+$, S 2/ #1+, 1'-(1(,/%/&S!+,' (-0, '1+$-0', 1#/111)12) - ('11+,'12- (/110"
T-+1()1/.)5-J !

Justificacion

K$111',%).)$1!.$1)1(87).$111'10'3)-- L. $7TSHS1L$7+$--(1IF! +$.'1$1I0H$1! $1)1('7/1!
C2'1$-1.$-127)0$1@!0)13,2(/-'$!.$-02."-1/12-17/F$,19%)"'1(/,|G27/-$@!('-)'-0$"-1.2'~(/!
#/11-'.'1)0/0'110"#$11%'-'3).)/,) S 1IFI#/10)-E7) IO $1)1(7/3! =9$1(/-4/\[la$# @ M]JQH!

K2.f1'(1 1#3@! NPP]H! g28()',@! RI+##@' 93-()@'! 9E.",1@! [! "L/4@! NPPQH! g2)&/1@! >.G7)0@! |
[#/-' |@'NPMPP

"I H@WHS1I%) - 1IFIL %)) S1I0 S L. $1)1('7/111 21 (C-(/-I'H1%)'-'1(/,1G 27/-$!/1(,/*81!
O'1#/11'12,)0/0@! '#! 1./ 1S 1 7/(,)/11 +)7/1@! 7'&$,'1! .$-0).)$-"11 01 1/#20! F! '#/.)$-'1!
1$.)/# 1=AS$S$-'F!'(/#I@NPRVRH!/.(2/#)0/0'B)1(-1-27" $1/11)-.51-) (/111" /7 +$!
O'1#$1M',%).)$1! . $1)1(87).$L FI +$.$! 1'1 . $-$.'1 1", /1 O #$11 0)1()-($1! .$7+$-'-(‘1! F!
+,$. 181101 #$11 . $1)1(7/LIC2' @,/ #/1+,$%)1)5-10' /O 1' *).)$@")-(',/.(DI-! .$-1 2-/!
*/)'0/010".$7+$--(LIF1+,$."1$111$.)/#11-10)3", - (11" L LI 1+ ) LIFI (7+$, 1#'1 !
=h,'7'-@!NPP\I?

<(2HT-( \GIF1+$./1)-*101/.)5-11$%,1 STSI#)T+$,(/-)/1, #I()*N 0T >"1%/, L/1'-(,"
#$110)3-(11,2+$1101+/,(11)-(,' /01 I=A)HFI(H#I@INPPIH!Ig28()' V' (/4] GINBP QP!
JA5-111- 1) $I8%(- 1 TELY)-38,7/.)5-11. #LN-(',).)$-11'-(,1>"IF1.57$!'L($!

1201 0)1()-(/11" 1 /#/11 1+ ) L FL (7+$,/# 1 1=A/111'(/#I@! NPPVH! b$0,LI2'4! (1 /#) @!
NPPcR

"#1-EH)1)11 0 #$11 1',%).)$1! $! %'-'3).)$1! C2'1 #$1!".$1)1('7/1! %,)-0/-#/1! 1$.)'0/0'1!
G27/-/112-I'3$C2'10')-*1() 11.)5-1, " ()*/7"-(1-2'*$1C2'11'1G/10)32-0)0$!0'%) 0$!/1#/!
BBV 19%) ' 1(],1G27/-$IFIH#H32-)$-17) -($1-$, 7/HI0H! . $1)1(7/I1-1'1 ('
$-(B($S@!1'7-3/04/M#N)-(,0'+'-0-)IC2'TBYL(T-(, " $1)L(7/LIFIL)1(7/111$.)/#11-]
20-($H$ 111, %).)$10.$1)1(87).$11=>"2IFI1) 1('7/111$.)/#29$1 (/-4 [\a$#f @ M]JQHL/4@!
al,)$-' @!9G/+)-ITTT@![IR)#7/-@'NPPc?

K$1!>)1('7/110"T-3$,7/.)5-1S'$1,E3).1=>TS2I L1 G/-1*2#($!1 2-' G, 17)-(1') 7+$, (I-("
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+,/0-()3)./,11',%).)$1"".$1)1(87).$1@VI(,*8110" L (1) +$!10' 1(20)$1111+,(-0"17$1(,/,
138, 7/ L+ ) =TI+/12@ #/V'B(-1)5-1 F1 ./, 1.(,L1()./1101 0)1()-($1! 1',*).)$1! F! (/7%)8-!
S )SLI021$IFIH4S,1)5-10'1#$117)17$1 @10 1(/13$,7/1+2'0'1 314, . 1+ /141!
LGICD/LI0S-1" 551 ( <8110+, $* 1/, 1$1/1-2*/11 32'-('11)-3$,7/.)5-@! F!/1L!
$-1)0'/,HIT%)-(1-12-1+.$.'1$10'($7/10'10".) 1) $-" 1

K/ */4#20)5-1 F1L7/+'$10' 1',%).)$11 . $1)1(87).$11  ($7/1'-1 .2'-(/1 #/11 .$-1)0",/.)$-'1!
+$4#L()./1@'1$.)#1IF! . $-57).@! 0 TER, 7)(1#17$-) (S, 'SIF  17/-&$1%/&S$)-).)/()*/110"
LN HS%/H@! -.)S-1# I #S. R0 /1 $-$." | .$-3#).($1! F1 $+$,(2-)0/0'1 @(I7%)8-!
31)H)(HN3$,72#1.)5-11) T+#T'~(/.)5-10"1+$#L()./110' 1(J0$!1$%,10'(, 7)-/0$ LY/ 1+ . ($1!
I7%)'-(/#1) F1 O +#-11  1)$-/#11'1(/(81).$1@! $,)-(/' #/! ($7/1 0" 0')1)$-'1! 1$%,' '#!
(,)($)$@!(L+)./7-(@'4$-)3)..)$- LIF1+#/-)3).1.)$-"LI0HI21QU#/1 ()", /I W) 12/#13$, 7!
1), ¥ 14+ U1 7/-&S$D)-('1,/0$10'. 2'- 1@ ™*/#21.)$-'110") 7+.($1/7%) -(1#1"1(,/(8]).$@!
+MHI0)1\SI0'+,$1,/7/110)- - (*$L @+, /141 $-1' */.)5-IF121$11 21 (-(/%# T |

<2-C2'l ($0/1! .$-##*-1 ' 2-1 ($7/1 0" 0)1)$-'1@! #/! )0'-()3)./.)5-! O'! 1',%).)$1!
' $1)1(87).$11-12-1E,'/1 0'(,7)-/0/ 1+$H#L()./7'-(11',L/12-1)--0*$IC2'11-" Nt/ ($7/!
0'0.)1)$-'1@!0'13$,7/11$.)/#1%,)-0/I'C2)0/0IF!.$-57)./7'-('3).)-)[J |
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Preguntas de Investigacion

MU I92E#111#/1+,$02..)5-10'11',%).)$1 I"$1)1(87).$110'L, 12#/.)5-1/#71."-17)'($!0'
J%$-$IF!(-)5-10% 12'#$ @B)1(-(1!'-1#/! >:;< @!F!.57$!'111210)1(,)%2.)5-!
L+ ) !

ND i957$! G/! 1)0$!#/1 *$#2.)5-| FIHSLY7%)$1! -1 #/1 /+/.)0/01 0" +,$02..)5-1 0'l #$1!
1'%).)$11".$1)1(87).$110' 12#/.)5-!  [#71.-17)'-($!0"./,%$-$!  F!,'(-.)5- 10!
12'#$02,/-(1'#1+')$0$ INPPENPM]!-1#/b:;< !

OU92E#! '1! #/! +,$02..)5-1 0' 1',%).)$1! '.$1)1(87).$1! 0" +,$%)1)5-1 0l /#)7'~($1!
B)L(-(LI-1#) i< @IF1.57$I'111210)1(,)%2.)5-"1+/.) 4]

Hipotesis:

"#1'-3$C2'10'11',%).)$11".$1)1(87).$11+,7)(),E! Y0-()3)./, @#/1)3)./, @' .2/-()3) ./, F12%).,!
HSLI+$(-)H 1@ W) T)(1)$-LIFI(-0"- )/ 11 -1#1.$-1' *1.)5-1014#$11,".2, 1$11-/(2, /#1141
243 !

K/ .J+1.)0/010' +,$02..)5-101 1", %))$1  I'$ 1)1(87).$1!-1#/1>:<  1G/1123,)0$! ./7%)$1!
U+ ) HAB(T+S$,#T'-( -1+ )$0$INPPP! @NPM]J
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Objetivos:
Objetivo general

<-H)AL, V# *1)1)5-1'1+H)$ @ (T+$,#) 0 #1 J+1)0/0! 0'f +,$02..)5-1 0'! 1',%).)$1!
'$1)1(87).$1I-I#192- 410 48 @<7/-/#.$)= >u< 2@!"1(/0$10'1A8B).$J!

Objetivos especificos:

MO O/L( )AL #SLS1)L(7/1H4,1-(1-1 #/b:<  @1(/0$101A8B).$@H+$,17'0)$!
0'13$($!)-(,+,'(/.)5-1./,($1,E3)./1 !

ND "1()7/,! #! *$#2.)5-1 FL [7%)$1! -1 #/1 /+/.)0/0! O' +,$02..)5-1 0'#! 1',%).)$!
' $1)1(87).$UHTL.-17)~($10'./,%$-$INPP  VENPIQ-I#/! >:<  @!+$,17'0)$!0'!
#$T8($0$1!'L(/OLL().$@!./,($1,E3).$!FI1)1('7/110')-3$,7/.)5-1'S,E3)./D

OO "1() 7/, #!1 *$#2.)5-1 F ./7%)$1! -1 #/1 /+/.)0/0! 0') +,$02..)5-1 O'#! 1',%).)$!
' $1)1(87).$! ,'(-.)5-1 0 12'4$! NPP VIG NPIQ -1 #/1 >:<@! +$,1 7'0)$! 0' #$1!
78($0$1I'1(/OL1().$@!./,($1,E3).$)A(7/110')-3$,7/.)5-1I'$,E3)./] !

X3 "LO7/, #11 *$#2.)5-1 F1 [7%)$1! -1 #/1 [+/.)0/0! 01 +,$02..)5-1 0'#! 1',%).)$!
' $1)1(87).$! 0' +,$%)1)5-1 0'l /) 7'-($1@! +$,! 7'0)$! 0! 78($0$'1(/OL1().$@
J,($1,E3).$IF11)1('7/110')-3$,7/.)5-I'$1,E3)./J !

K/'1(,2.(2,10"#/1('1) 1 LI#11)12)'-(U !

U+L(2#SIM@! .$,, 1+$-0'1A,.$! R5,).$ 19$-"+(2/# “I'# C2'1 + 7)()5!.$7+,-0',1 #/!
C#)5-1 0" #$11 1',%).)$1! .$1)1(87).$1! 0'10'! '# -3$C2'! 3}#$153).$! 0'! #/1! 9)-.)/1!
<T%)-(I# 1@ 1L ST LI 2 L0 +'-1/7) -($I+,/1'-(-0' I+ 1+ . )11 1$.) /4@ 1!
R'$,L/1 0" >)1('7/1! 9$7+#8&$1! C2'1 +,7)()5!)0'-()3)./,! #/1 , '#.)5-1 0" #$1! 3/.($,'1! C2"
$T+$--IHIE, 1011(20)$] !

O/+L(2#SINGDIL+$-0'1/1#/1 7 (SOSHSIL/N'-1#1C2'1110'1.,)%'-1./0/12-  $10'1#$11+/1$11C2"
1144 $-11. /%S +/,/ V#I-E4#)1)110'1#$111',%).)$11.$1)1(87). 8L 2132'1#/1./,1.(,)4/.)5-!
I'$1,E3)./IFUT%)-(HIOH! 92'-/ @LLLSTSI#1/-E)1)1I1+/)$!('7+$, 0 1H#/1*$#2.)5-!
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FLITY)$LI-14/1./+ )OO0 VHTI. 4 T)~($10T  /,%$-$@!,(-.)5- 1011 2'#$IF I+ $+)1)5-10"
) 7-($1310

I +L(2#SI0@10'1.,)% - @ H#)4/-IFI10)1.2(-1#$1) ' 12#(/0$1!$%(-)0$110./0/12-/10'!
#1101 (J+11) 7/ (SOSH51)./11 O #/1 +,1'-(1)-*1()1/.)5-@! C2'1 */-1 0'10' #/1 .1,1.(,)4/.)5-!
I'$1,E3)./10'#/1.2'- N01#$1121$110'# 12HSIFI*1'(1.)5-IF#$ 1! $1)1(7/11+, 1'-(1V-1'#
E,/10"1(20)$@$-I"1($1!, 12#(/OSLIL W * 1 1%SI#-E#) 1) 11047 1.-I7)-($10'./, %$-$!
LHUE, 1 0''1(20)$@! +$1(,)$,7-(1 #$1! '12#(/0$1! 0" #/! 32-)5-1 ' $1)1(87)./1 O'l #/!
J+1)0/010')(-)5-10'T 12'H$I C2'l L'V ##*51 /1 [%$) . $-1#/1.2/.)5-10'1+8,0)0/10"1  12'#$!
7$0)3).J0/! +$,1 #/! ><N'b@! 3)-147'-(1 1 +,'1-(-1 #$1! ' 12#(/0$1! 0" #/! +,$02..)5-1 0!
) 7-(S1I-I#IE, 1011 (20)$J! !
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CAPITULO 1. MARCO TEORICO

"I Of +I(2HSIT' %S, (BI2-I-3$C2'13)#$153) I+ L(TSHSIL/O'H/1L.)'-.)/ 1Y 7%) (/41!
)5 SHSLIL H).)$1! L $1)1(87). SLINNI2/HI3S, T/ HHFEI1[%$I24/-EH)1) 1104/ 1!
"L 21O +-1/7) (S SH5I1). B+ /- (0" 1 #11.)-) /L T%) (141 @!'-(, 1111
L2 -0 LY, SHHSILSL(-) Yo IFIHY. SHSILN+SHLON" -1 L(LI+L(2HSL 51 /%S
2-1-EH) 1) LIO#IR'S,L/IS - [#101>)1(7/1IC21  +,7)()5)0-()3)./, | #$1! $7+$--(110'#!
E, 1011 (20)$!IF1#$1!1',%).)$1!.$1)1(87).$1]

RIT%)8-1 L'l -H)AN#] '#1.)5-1-( TH#$11$,1/-)L7$SLIFI 12! [7%)-(1/1(,/*8110M#19)-)/ |
" $H51).IFIC2'H#$1I1' %).)$11 . $1)167).$111'T-.2'-(,/'-12-/1.$-321/10) 1F2-()*/10'%) 0$!
NHS110)* 1811 /1+.($1! 18,4 1@+57).$1 | FI".$#51).$11/! .$-1)0'/,@!/0'7TEL 1 0"l #$1!
TDH() 1 2-($110')1(/1C2'.$-3)12,/-#/11+$1(2,/1) 1(7$#51)./1 'B)1(-(1 J

Z$1(')$,7-( @'1/%$,0M#/R'$,L/S'SI,EI)./I-'# [-EH)1)D'1H#$111' *).)$1!".$1)187).$1!
/1 (/81! 0"l >)1('7/1! 0' T-3$,7/.)5-! S'$I,E3)./1 .$7$! G',,/7)-(/! (.-$H#5I)./! +1,/
)0'-03)./,IFI0¥) 7)(/,11',).)$1".$1)1(87). $1JK/IC2'@Y/2-C2''B)1(-I'1(20)$1!.$-I-3$C2'1!
FI7'(SOSHSIL/L, #.)$-0$11.$-1#$111' %).)$1!'.$1)1(87).$1@2! .$7+,-1)5-1,'C2)", 10'#!
-(-0)7)-($! (I-($! O' #11 $7+#&)0/01)-G',-(" 01 #$1! 1)1('7/1! . $#51).$1@! #/! 0'! #$1!
1)1(7/111$.)#1@V1LLSTSIBNI2N-(,[.)5- 1=Z/(,)):/#4- N[19$(# @ NPPQ?J!

Z$,) S/ +, (@1 7-)$-1-1 $(,/1! 0)L)+#)-/11 C2'1 72'1(,/-) ‘#1.)5-1 . $- 1 #1+,1-(!
)-*1011)5- L#)TISHSIL/@! I'S7$,3$4SIL/@! I'S1,/3L/1'0/3$#SILI@! G)O,$H#SIL/ FI#/! '#.)5-1
C2'10)--! '1($L3/.($,'11.$-1$, /)1 7SLY#.$7+/,(),12- I GE%)(/(J

<1L! 7)17$! 11 /9%$,0/- #$1%' *).)$1! ".$1)1(87).$1! 0'3)-).)5-! F! .#/1)3)./.)5-1 0" '1($1!
1',%).)SLIEHN 7+$,(/- )10 1'12),1(/%/&1-0$ 14 [/+(1)5- [(S(#10'12-1.$-.+($!C2']
+2'0/1)-C1,/,0 0)10)-(/1 +$1(2,/1! F! #/1)3)./.)$-'1! +/,/ C2'l +2'0/-! 1',! /%$,0/0/1! +$,!
0)* 1$11/.($,'11)-* $#2.,/0S1I-1#/1.$-1'*/.)5- IF17/-&$I0M#$1!,".2,1$11(/-($!"-! E7%)($1
2,9%/-$11.$TI-/(2,/#1 1=Z/(,) /4= @ NPPQH!IO/7/.G$!>/-1%,)@!9/71.G$!>/-1%,)/ @'
140" JLIZ#(|@'[!>E-. G'4IK5+4@!NPMQ?

15



S')- #2F'| (/7%)8-1 2-1 -E#)1)1! 1$%,' #1 *2#-' [%)#)0/0L EM#)"-.)/ | 0" #$1! 1'%).)$1!
' $1)1(87).$1IFISTS V3. (/H/*/#%$,/.)5-10T1($1! 1',%).)$1IFNC2'TL($LL(/%6t - 1#/1%)1)5-!
)-CLIONO# " $-$7L/ @' #BHSIL/ @ #S11/1+ . ($1118.)$!/7%)'-(/# FI'# [+ $ .GIT)'-($!
1)-8,).$10"#$1!,".2,1$1@!+,'1'-(/-0$12-/102/#)0/0!.$-.'+(2/#I1Z$,12-/1+/,( @!1".2'1()$-/!
#Y1)I-1.)5- 10'P/HS, .$-57).8 VHSLIT*).)SL-(-1)%H# 11)-G',-("LI0"#/1-/(2,/# 4 @!F!
+$,I18(,/1+/,(@!1'1.$-1)0",/IC2'@"#!_,".$-$.)7)~($IFI"*/#2/)5- 10'14#$11>>"" @1+, 7)("12-/!
78$,)-(\+,(1)5- 1011211%'-'3).)$1IFI0'(,7)-/1#$11./7%)$1IC2')-.)0'-1-I'#196) "1 (/. !
G27/-$'1 =9$1(/-4/" (HI@M]JD?

a)-/HT'-() 1V 4= L #AVBH,)-)/A! T($0SH51)./11 '3 (1 1/ #$11 >)1(7/1) O')
T-3$,7/)5-1 S'$L,E3)./ $7$! 2-/' G',/7)-(/' ! #1! 0#)7)(/.)5-@! )0'-()3).1.)5-! F!
w[4#2/)5-1 0'#$111' %).)$11".$1)1(87).$1U

1.1! La epistemologia ambiental en el estudio de los servicios ecosistémicos.

"1(1(/%/&S!,'32", 4111 21+$1(2,/13)#$153)./101C2 14/ _+)L(TSHSILIOHN.Y - )NT%)-(1# @!
STSU27-(1  A$#LI11$I=NPNR@S!'112-1'1(20)$!32-0/7'-(|#IF1+$, 1S (/-($Y7") (/!

1 $-$.",1121.-(,/#)0/0IFH1)()7)0/0L.$7S! (‘7/1+/,/1, 154+ 10)#7/11$!,'3#'B)$-/,11$%, !
#/11)0/11 C2'1 .$-3)12,/-1 '# +-1/7)-($ | =9$##/4$! "B+51)($! [! S¥)! 0'1 9)2,/-/@! NPMQH!
>"A<bm<R@!NPPd?

>)196)'-1#/19%/ 110 1+ L( TSHSIL/T%) - (/#.$7)'-4/\N0'7/,./,1'10' L0 1 7$7'-($!'-!
C211', . $-$. 1 7'0)$1/7%)'-(1.$7$1 21+ $Y# 7/H! -1 72.G$1L/1ISLIG/F! ' 1$-/-)/!
)-8, (1 +$,1 3/#(/ 01 2-11 %/ 1V ) LCTSHSN) ./ T%) (1 1. +(1%# H -1+, (1+$,C2''#!
$-+($1017'0)$Y7%)-(1G/1.I7%)I0$11)I-)3)./0*7'-(J!  S)/--244$!=NPM@?,'3)",IC2'!
L106)SHSIL/IF! SHSIL/ -1 J#@Y7%)'-(111,'3)', 1/1#/11.$-0).)$-'1196)5()./ 1! F1/%)5()./1!
0'12-1$,1/-)17$@1+$%#)5-1$1.$72-)0/0! =A$,/#11/11$@'NPMQ?

"l C2L7)./1 '1)-I-), LI@! 1)I-)3)./ #$1! .$7+$--(1! /%)5().$1! O'l 2-1 " $1)1('7/J! "-!
G27/-)0/0'LIFLY-)/LI1$.)#1@112'%1,'3"), 11 1H#$110'(, 7)-/-(1'B(,-$110'#3'-57'-$!
C2'11'1"1(20)/1-12-11"-()0$!.$-(B(2/4IIN 10 # +2-($10'1)1(/1&2,L0).$@!'11*) . $7$!'#!
+,$02.($! 0" #11)-(,, #.)$-"11 '-(1 12%1)1(7/1@! (-($! -/(2,/#1! .$7$! . $-57).$1! F!
+$H#L().$1I"-" $-$7L/M)-0)./17'0)$S@!F/N1/1.$7S!,".2, ISISLETS!-($,-$  I=AS$,/#1@!NPMIC?
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A TY17$1 7$0$@! -1 S($1!/7+$1@! )- #21$ #S1 F/1 7'-)$-10$1@! '#! 7'0)$! /7%)'-('1 1)
$-1)0 1 /(2,441 $!SHSILIIL AL 38,7/@! 'H#) (8,7)-$! T'0)$! /7%)-(1 _+2'0'!

)-(,1.(21,) .$-10)3',-(1! 'B+,"1)$-'1! -1 32-.)5-1 0'1 #/1 0)3',-("1 )-3$,7/.)5- C2' 1/O/!
$%1',*/0$,@!0'10)3",-('110$7)-)$1@! ()'-'11$%, 184 JIS)/--244$! L'\ C2'@!+$,'1(/! /45-@!
112451+ $96# TE().$1.2/-08#1(8,7)-$10'%'-(-0', 1'1-12-1. $-(B($I7TELI7+#)$@!.$7$!
)-(,0)1.)+)-/,)$@!"-IE, /110')-*1()I/.)5-@""-1'V-4/1$1/+#).1.)5-  1=:$..$@'NPMPH!IK'4/7/!
[1S,/)4%$,0@'NPNBFIC2'1)-0)./12-/1.$-321)5- I 1#/1(', 7)-$H#SIL/.2/-0$I$(,/110)1.) +#)-/1!

#$! )-(-(-! 19%$,0/,1 $-! 1211 +$H)$1! $-/+(S11 #=I "1 X H@! '1($1! .$-.+($1!
0)L.)+#)-/, 1142'0 -1 '#.)$-/, 1LY (' 7'0)0/ -1#$11(,'111'-()0$110'1 7'0)$1/7%) - (J!
<7%)-(@!Q'11)1-)3)./17'0)$I$!'-($,-S@!'1IHIC2'11', ' 7)(V12-/1$- (SHSILNFI+) L( TSHSIL/
02/#)1(/E<,-$#0! 9/(G/#)3/20@! NPMPH!"1.$%/,@! NPMMH! 21 @¥PREH! S/#$.G'(@! NPP]H!
K'4/7/1[1S,)4%$,0@'NPMPH!Z' 0$7$!K5+'4@!NPPQ?

"1(/11,'3) 1%EL)./7-(1/12-1.$-&2-($1 01 3/.($,'1'B(,-$1! =/(7$138,).$1@! .#) 7E().$1@!
G)0,$#51).$1@! I'$#51).$1!F19%)$#51).$12!C2'1+2'0™-1 (-',12-/1)-3#2"-)/10),".(/'$!)-0),". (/!
1$%,1#$1! $,1-)17$1@! +$%#/.)$-"11 $! .$72-)0/0'1! %,$AS$,/#1@! NPMeZMo)'-(1 1'!
3) U (2,9%1.)5-1G27/-110 H1-1(2, 14 A/ UM $-(/7)-1.)5-121$(,/11.$-1".2'- )/110"
#/111.0*)0/0"L! G27/-/1! C2'1 [3.(J-1 1 #/11 +' 1$-/11 F! #11 -/(2,/#4/31 > 0'3)-) L/ TEL!
IT+#)[T'-(L.STSI-/(2,1#41-($+$1$.)#) 40/ 1=/IG'H@!NPMNH!Z#27n$$S0@INPMX?

HIT'0)SYT%)'-(1G/."1,'3", - ) 11.$-"B)$-"1'B(,/$,0)-/,)/1I-(, #/11$.)'0/01G 27/-/!
FUHI-1(2,1#401)-G27/- 1=9/,7"-4/@'NPPQH!K'33@! NPPc/HIE'KB74@! NPPQH!b/7L, 4!
AL )H@! S$-AE#A "1+)-$4@! A21EH#T! 9/L(#FE&S1@! m$I2',/! >/*##)@! [! S57'4! 2)-'0/@!
NP M@ 7-+#/4/-0$) 1LV 1/ SHSILILS.)HII#I7%) -(1)-(1, /117 2-0$10'1#/1)-*'-.)5-]

FI#N 2#(2,1G27/-/@!/1L1.STSI#N)-(,]..)5-1 0'HIGST%, 1 7)1 TS| .$-1#/1-/(2,/# 4] @! #$! C2'!

13.(/, LI $-.+.)5-17)1 710 #/)0'101G27/-$  1=S)/--244$@NPMP?

"l "#$%8&" ()&*+$,-.&'(/*0'+$'($1'0%)&2($)3($03+$+'148&)&3+$") 3+8&H5-&)3+"

" (J%I&S! 0" #1 9)- )/ <TY%)-(f#! 11 +2'0' 0'3)-),! .$7$! #/! %D1C2'0/! 0"l -2*$1!
$-$.)7)-($1@! #/! 35,7/.)5-10' .$-.+($1! FI'B+#).1.)$-"1@! FI #/1 +,$+2'1(/1 0" 1$#2.)$-'1!
14+ L3). /111 2-1'($,-$1 O 7'0)BL/T%)'-(T C2'1/%/,./' (I7%)8-| #$11$.)/# =S)/--2443@!
NPMPHIAS /#111/11$@!NPMQ?
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K/110'3)-).)$-"110'#/11 Y- )11/ 7%) (11 1$-10'1.", JUI#/11.)'- )11 C2' +,$72'%-1

0'1/, $HHS$! . $-57).$! =$!'#1%)'-'1(/,! G27/-$21 0" 7/-', /" $H#51)./7'-(1 1$1(-) %ot ! K/1!
D=L F+,$31)$-11 C2'1.$-(,)%2F -1 /1 '1(1 $%&'()*$! 1$-1 0)*,1/1@! F! #/1! .)-.)/1!
IT%Y'-(H#11 .$-* 121 -1 0)3',-('1! '-3$C2'1! '1+')#)4/0$1! +/,/ '1(20)/,! FI ' 1$#* 1
+,$%64#'7/1,'#1.)$-10$11 . $-1#/11)-(,1.)$-11-(, 1 G27/-$1@! +', 1$-/11 F1 7'0)$/7%)'-('J!
S217/F$,1./1.(, L1011 121*L- 2#$10),.($!.$-1#/!/#)0/010'1 %)/ G27/-I@'1,1.)/ L1 11!
1$1(-)%)#)0/01$+ /()1 /1.$, (S EIH#, IS +#14$1 0" #1%/1'1 %)$3L1)./1 - 1#/! R)IHO'7TEL @' 4!
V=N T%) (141 TSOHSL! .$7%)-/-0$! 0$1! +,$+)'0/0'LU! #/1 -/(2,/#4/! C2'1 1' G/!
-$7%,/0$10)1F2-()*/7'-(L.STS P HI-1(2, [ AN -(S+SLS.) NN T/ NOENC,. /!
2#(2,/1=S/,.LN'a#$, 1@!S2()8,,'419'0)##$@!12/-1Z8,'4@";/#0', /11 Z#/(/ @ [| 9 @ 'NPNe?

K/LIC1$,LN0T . $1)1('7/111','3)',1/12-)0/0'1132-)$-/#'11IC2")- #2F'-11211. $7+$-'- (‘1!
%)5().$1IF1/%)5(). $LIFR(LL.)$-'1IF1+,$. ' 1$110)-E7).$LIC2'1()- - 21/, I-(, 1 ##$1 @ 1#$!
C2'1)7+#)./12-/10)*)1)5-196)$3L1)./10'#/1,'[#)0/0IC2'11'1%/ 1/ #102/#) 1 7$10) LF 2-()*$10'1#/!
7$0',-)0/0 =N .G T 8/,/L@'NPMVH!0,C2)&$!RS,,'11[!:/,,",/1;/11$#1@!
NPP]3521! . $7+$--(1!)-$,IE-).$1!FI$,IE-) .$1I'L(E-12-)0$1!+$,12-/1./0-11/#)7'-().)/!
0)1)+/0$,/10' =" IL/UVE/LI+#-(/11 21/-1#/1 J0).)5-1 1$#/, 1+, /1+,$02.),1 7/(,)'$, IE-) /1!
(,*8110"#/13$($SLL-(' 1) 1@ H/13/2-11"1-2(, 10 1 H#/LIF -1 /0/1 1#/%5-11'1+)',0'1-(, le PIF]PW!
O/ IL/MLI-13$,  TNOLIHES, 1=).-C 6',,/-$'(/ #IJ@!NRMN?

K/N)-#21)5-10"1#$11 $1)1(7/11'112-/1, 1+2 1 (1 1#T%) p'0/0N 0" #/1-/(2, 1# 4/ @' F/1 C2'!
C2) L'+ ,1.)5-10"#/ 11+ $+)0/0 1L, JO/LI+$,1#1G$7%, 10"/ 11-$1/,()3). ) £ 1I1ZS, 1S
(-($@!11+2'0'10".),1C2'/($0/V/-(,$+$1$.)'0/01., 1121+ $H)1+, 1+.() *10"1#N-/(2,/#4/@!
)-0'+-0)'-(7"-(10'l C2'1 "1 7$L! G/%#-0$! OV #/1 -/(2, /#4111 I J#1 =)- #2)0$ 1! #$1!
G27/-$121$10'#1-/(2,/#A1)-G27/-IV-1+1,0.2#, 1=K'47I[!S,))4%$,0@'NPMPA(/-($!
C2'1G/%#/,10"" . $1)1('7/)7+#).'G/%#/,10'12-11'-()0$I 7TEL!,'1(,)- 1) OSIO"HS!-/(2, /43

18



1.2! Escuelas del pensamiento ecolégico en las Ciencias Sociales.

U 1)12)-(UH, (JOS L %$,0/-1#11+,)- )+ 111 2 # 110" +-1/7)-($!". $#51).$1 C2!

11 G101/, $H##0$! 0'-(,$!-1#/119)'-.)/11 >$.)/#'11 -1 #/11 D#()7/11 08./0/1@! -1 #/11 C2'1 1]

71, L (%8S @1 1$%, H(SOSI+S, 'HIG . GSIONC2 1+, (U T%) -(H#'11.$-1)0", 0N+, (!

0'#10'1/, $H#$!-132-)5-10'41.,") 7)'-($!".$-57).$10'#$11+/L1'1UY210'1/, $##$I 1$1(-) %#' @!
0671 " $HSIL/ +$HLOF/,N-@' a2'-(1 9/,,/1.$@! [| RII#! q/7$,/@! NPMNH! a$#/0$,)@! NPPQH!
S/44/-$1[1<.Gfl,@'NPMOH!K'33@!NPP]H!m/,'0$@'M]JQH!R'(, /2#(@'NPPX?

"#"'1 $'+*113003$78+/'(/*.0R67:$

KN'L. 210 +-1/7)~($10'10'L/, $#ES1 121 (-(1%# .$7'-45 V/1($7/,13$,7/-1#/1  08./0/ !
O'IHSLIL'(-(/I1>21+,)7" IG)($!32'1#/19$-3' - )/10'1"1($.$HT$@! .2F/10' #/,1.)5- 1.$-()"-"
#$11+)-)H)SPOEL). SO 0'L/, SHHS! 121(-(/%# U 'H ') T)'-($L.$-57).$ @NY--$*/.)5- |
(-$#50).] @'#/(,/-13',-)10" (.-$H#SIL/ 10H mS, (1 /#>2, @1 7'&S$,1 7/-&$10'1#$1! .2, 1$1!
(2, 1@ #102..)5- 10T#1(J110'.,')7)-(SI0'#!  +$%#].)5L72-0)/H@ ! #8$+,/.)5- |
)-(,-1)S-IIFIE #%$,1.)5- 10" L F LI 7%) -(#11=r//1@!d218@":", %, 21I-@!['r,)|G(@!
NPMMI?

K$1H,)-)+)$LI%EL).$SLI0HI0 L/, SHASILSL(-) % 11$-I#1., ) 7)-($!.$-57).$@#/!)--$*/.)5-!
(-$#51).@ #/) (J-13'-)1 O (-$HSIL/ -$,( 612,@! 2-/' 7'&$,! I'L()5-1 0" #$1! .2, 1$1!
(2, L@, '02..)5-10'1., ') 7)'-($I0' 1 +$%#].)5-1 72-0) @ 1#/!.$$+'/.)5-@'#10',.G$!
)-(,-1)$-IIFIH0', . GST%) -1 =S/, .LINa#S$, 11" (|/#I@! NPNKSL! 21411 7/,./, $-1#/!
+2(/14+/,11.$-1)0",/,10-(,$I0HI0'L/, $HHSI0HS1! +/L1'I@H/110)7-1)$-'15-57).$ @!1$.)/#!
FL7%)-(/#1=S/44/-$![! <.Gf,@! NPMOH! S2()8,,'4 90)##$@! <I2)#', /| S57'4@![! S$-AEH# 4!
" 1C2)*#@!NPPeH!K'33@!NPP]?

"IM]eN!12, I'THZ $1 /7110 IML)$- 110-)0/LI+, 1#  Z,$(..)5- 10'#IA0)$I<7%)' ('
=ZMOA<?@!.$-I'#1$%&'()*$10'.$$,0)-/,1+,$1,/7/1/7%) -(/# LIF I+ $7$* /! $$+,/)5- |
)-(,-1)$-1#11$%,'1 .2'10$-'11/7%)-(#1  1=:/,)-1"(1/#I@! NPMNH! a$#/0$,)@! NPPQH! m/,'0$@!
M]JQHIR'(,'/2#(@'NFIPX?
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K/10'3)-).)5-1 C2'1 ' 1241 )(/,! 0! T-3$,7'1 ;,2-0(#/-01 11 #/1 1)I12)'-(U! s"#! 0'L/, $H##S!
1$1(-)%H# 111 01/, $#HS! C2'1 /() 13/ 1#/11 - '1)0/0' L1 O'#1 +,'1'-(1 1)-1 $7+,$7'(, 1 #/!
JH1)O/010 LI [)$-"1132(2,/11+/,11/()13). 1 1211+ $+)/11-."1)0/0'L]  IT-#2F'10$1!
S H(SLI)-)HALUMHLS-+($10's-.1)0/0'1s@!'110".), @'#/1!-'.'1)0/0'11%E 1)./110'#$ 1!
+$9%,'1! C2'1 0'%"-! +))$,)4/,1'@! F! 2-/! .$7+,"-1)5-1 0' #/1! .$-0).)$-'1! F! ./+/.)0/0'1!
(-SH51)./L10THNS,11-)41.)5-1 1) (24181 72-0$31+/,11/() 13/, 1#/1!-'1)0/0"1!
+'1-(1IF132(2,/1"1=R'(, 12#(@'NPPX

"141)-3$,7'10'1;,2-0(#/-011'10'3)-"1/#! . $-.'+($!10"1 121 (- (/%)#)0/OH! FI#/1<I'-0/\NM!$-!
+)-)H)SLIHL S/ N> 1=a$#/0$,)@RPQH!S2()8,,'4!S/,4/@!NPPeH!R'(, /2#(@'NPPX?

I"#"4#$)303<=*$>30=/8)>: $

K/ SHSILA+SHL().NLIG/.$-*,()0$!'-12-$10#S 117/, $1Y-1#L(). $LITELI2(H) A0S 11+, /14!
J-E#)1)110#$11+,$%# 7/ 11 1K08) ($,)/# 1I10-NT+#)N/T/10T  0)1.)+#)-/11C2'1%/-10'10"
#1'$1/3LNG/L(IHS1IL(20)$1I0'.) - ) H+SHL()./@!1$. ) SHSIL/FY-(,$+SHSILNG/-12(1#) 4/0$ 451!
+,H($11 %EL).$1 04 '1(20)$! 0'1'1(1 . $-."+(SH! 0'%)0S! /1 #/1 [T+ /T 0" +$1(2#/0$1!
(5,).$1! FI 7'($S0$#51).$1! C2'1'-7/,./@! #/1" $#$| L/ +$#L()./' 11 G/! .$-1$#)0/0$! .$7$! 2-/!
G',J7)-(I! (5,)./! I-HL().N C2' %211 2-/! 7'&S,! .$7+,-1)5-1 O'l #$1! + $%#7/1!
0).$(57).$1!(,1G$7%, IFI/7%)-( 1=9/#0",5-@$-(,',/1@'NPMD?

"112-1'14+/)$10'+-1/7)~($V-1'#IC2'1.$-3#2F-10)*, 1/110)1.)+)-/1@" . $7$1#/!" $-$7L/@!
#11$.)SHSIL/@'#/)/-($+SHSIL/@# G)L(S$,)/ T%) - (@ #1 '$1/3LI@!-(,1$(,/131"B)1(1.) (S
$-1-1$0-11.$-$.1C2'1() - LS TSI$%& ($I'1(20)/, W/117/- J1-IC2  "#$1I0)1()-($11,2+$1!
18 )11, H.)S-/-) S HSLIH21/, 1I-IH#$11C2 1) *-@10/-11'-()0$1/1121172-0$ LI F1+$1 (24/-!
#/117/-,/11C2'1.$-1)0' /-1 7EL/0'. 2/0/110')/../0, IF12(/#) 4/, 1#$ 11 #7'-($119%)$3L1).$1 !
=>(,/.)/[12)4/,,$@'NPM]R

" 112-1 [7+$IC2'/D-1-$1/0C2)',1-$7%, ' +,$+)SH! +$, 1 ##S! 11 #10'1)1-/1 .$-1 +,81(/7$1!
7'(/35,).$110'.$-."+(S1IF(8,7)-$11+,$%-)-(110'I$(,/110) L. ) +#)-/11+/,/1),1-$7%, /-OSH$ 1!
$-3#).($11 0',)*/0$1! 0" #/1 0)1(,)%2.)5-1 O'L)I2/#1 FI#/11'1(,/(1)/1) 0" /+,$+)/.)54 0" #$1!
).2,1$11 $H#51).$1@#S11%)'-'11-/(2,/# LIFI#$111',%).)$11)1(87).$1=K'33@'NPBCc%
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"IH#S1IDH()7SLI0) AINSLIHN SHSILN+SHL()./11'1G/.$-1$#)0/0$.$7$12-1)7+$,(/-(1./T+S!
0 '1(20)$! F! 0'%/('1 - "#1 E7%)($! /./087).$! #/0)-$/7",)./-$3! "B)L(-! F/! /#12-/1!
+206#).1.)$-'11C2'1G/-1%)",($!'1+/.)$11+/,/10)32-0), 'L (/1+', 1+.()*N0"V/-EH) 1) IF @!"-'##/1@!
U14$1)%850'-()3)./,12-/11,/-1%/, )'0/010' (7/LIF!-3$C2'11C 21921 /-'B+#)./,'#)./7%)$!
IT%Y'-(H1+,(),10'+,$. 1S 1I+$#L (). $LIFI0) 1+2(/LI1$.)# 1@ 17/(, ) # 1IF11) 7%5#)21-0@!
)12, $/@!['S247E-@!NPMMH!K5+4@INPM]?

(VL @YBE,'11-/(2,/# 11+, $('1)0/1! (/7%)8-1 G/-1 1)0$!/-/#)4/0/1!.$7$!)-1(,27'-($1!
C2'112,I-101+$#L().JLIF!+,$.1$11011'1()5-1+$.$10'7$., E().$1@".$-1.$-1'.2-.)/111")/1!

+ /U #1) $72-)0/0'L! #$./#'1 @#! . $(2,)17$! +$,1 ' &T+HHS@! 1$-1 +2'1(/1! -1 .2'1()5-! F!
H1)S-10 [11.$-1'#1)-., 7'-($ 0" #10'1)12/#0/0@" #/1 0'1,/01.)5-1 /7% -(1#! FI'#1 ./ 7%)$!
1$.)$. 242,48, .2+, 1)5-10' 1+,E.()./1Y1,L.$#/11(,/0).)$-/#1@N2'1(,/\C2'1'#1+,$%#'7/!
“$I15#$110' 1./, E.(,1(8.-).$@!1)-$!C2'1(/7%)8-I'B) 1(L/-1$%1(E.2#$1"".$-57).$1@ HHHE
I$.)#L+,/1 11,1 3$,7/11 0' 2181 ' #$11 2,111 ".$#51)./7'-(! 7TE1! /0'.2/0/1! F!
1$.)H7-(1TEL)- #2F'-('1 1=/2,/-0V(/#I@INPNIM?

1.3! Teoria General de Sistemas (TGS) en el analisis de los servicios ecosistémicos

NOR)OS! N1 -1(2, /#4110 1(20)$1 0'1#/11 )= )11 T%Y'-(1#'11=3/.($,1!3L1).$1@! C2L7) .$1@
00)$#51). $1IFI1$.)/# 12@1#/11.)'-.)/11/7%)'-(1#111$-12-10)1.)+H)N,/0/@! G/.)-0$! 219!
0'1#/11.$-(,)%2.)$-"11 0" 0)3','-('11 0)1.)+)-/1@! +$,! #$! C2'1 #/1)-*'1()11.)5-1 /7%)'-(/# 1"
*2HA)-(',0)1.)+HD) /) @).$-"HI$%E& ()*$10'1'-35./,1'1-1'1(20)/,($O/L1#/11)-(,/..)$-' 111"
C2)'12-1%Y1)5-1 HS%/H#@! C2'1+ 7)(/1'-(-0" | V#! '#1.)5-1'-(,11211 $7+$-'-('1! FI1#/1!
+$1)%#'11.$-1'.2'-.)/111)/#12-$10'#4#$1)./7%)/0

d/F10$1!78($0$1!C2"11'1+2'0'-12()#)4/,!+/,/'"'1(20)/,!.2/#C2)',!3'-57'-$U |

tl "#1-3$C2' '02..)$-)1(/U! NN)0'! '#! $%&'($! 0' 'L(20)$! -1 1211 HT-($1! +/,/!
'"1(20)/ #$11$,11'+/,/0$31"-1.$-(B($1/7%) - (/4@ #$113-57"-$11 1$-1(/-1) 7+$,(-(11.$7$!
1211, #.)$-"1IF1+$, 1#$1(/-($10'%"-11','1(20)/0$110'10'12-I'-3$C2'10)3",-(J !

tl "H-3$C2IGSHLL(). UM L(20)/1(/-(SHSLIH 7 -(S1LSTSH/ L H.)$-"11-(, T HHSLIIK/!
($,L/10'1L) L(7/111'12(#) A1+ /'1(20)/, ' #1 7'0)$U 7%) - (10'10'12--3$C2 I GSHLL().$J !
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K/NRS>!11'10'3)-14$,1 121+, 1+.(0*1 G$#LL()./1")-(1,/0$,/@! 0$-0'1 #$1)7+$, (/-(1 1$-1#/1!
H#1)$-11FL#$1! $-82-($1! C2'1 T I 1=<,-$#0! 9/(G/#)3/20! [ Y1$,)$@! NFIMMPL' !
72#()0)1.)+#)-1,)1()"-1.$7$I$%& () *$'B/7)-/, H#$111)1(7/1@121I# 7'-($1 @ #/.$7%)-1.)5-!
0'1#$11+,)7 $11-112+ 1) 1(7/LIFI0H#$1I1'12-0$11-112%1) 1 (‘7/1@Y/1LL$7$! 1211 7$0$1!0'!
1.)5-1$1.$7+8,(7)~($  1=:$-1:" (/#-33F@'M]QGP

K/NRS>1/%$,0/1./7+$1!-$! 3L1).$1! @ 78($0$!.)-(L3).SH! "1+ )#7'-(1-1#/11.)"-.)/1!
1$.)#1@! # 0'L/, $H#H,1 +,)-)H)$11)-(1,/0$, 11 C2'1 )- #2F -1 #/11 E, /11 +1,().2#/,"11 0'1 #/1!
)= )/L0)-*$#2. /0/11-1'#1 -E#)1)11 0'#1 $%&($! 0'1'1(20)$! <,-$#0! 9/(G/#)3/20@! NRMBP
1)1(7/1'11 2-1 $-82-($! 0"/ )/%# 11 FI'#7'-($1! $7+#8$1@8$,1/-)4/0$1@, #1.)$-/0$1@!
L1/T%HO$L1@! 1$#)0/,)/7'-(1'-(,1 LLE(,0'+-0)-(1@! +/,/! .27+#),1 $%&'()*$1! .$72-1 |
=<,-$#0![1Y1$,)$@'NPMeH!:$-!' (/#/-33F@'NIQc?

] 2410 TS (1))-(,, B S-OSLY - 1)L (T S+ /1 &2-($1!.$-12-1+ $+51)($!
$7D-@! 1$-! [+1."110''1.)$-/,1 .$7$! 2-1 ($0$! /1 2-1 'L(L72#%! 'B(,-$@! ()'-' #L7)('1!
"1+'.L3).$11 %/1/0$1! -1 ($O/L11 #/11 ', $14)7'-(1.)$-'1! 1)1-)3).J()*/1! FI -$1'11 0),".(/7'-("
/3.(/ 0$!+$,1 1211 + $+)$1! +,$02.($1$-! ;' (/#/-33F@! M]e]2 >' (,/(/! 01 2-1/,,'1#$! O'!
$7+$--(113L1).$1@!2-)0$1!$! ,'45-/0$11 C2'1/.(D/-|.$7$!2-)0/0H! ()'-'12-/1"1(,2.(2,/!
C2'11'1,'#.)$-/1.$-1#-D7" $101HSL!.$7+$--( L@V ) +$IFI'#1/, THS!I-( 1H#HSL  1=<,-$HO!
9/(G/#)3/20![1Y1$,)$@!NPYM?

K$111)1('7/11.$7+#&SLIL'LL.(,)A1-1+$, 1#/10)*, 1)0/0@!G'(", $I'-) /0117 2#()+#).)0/0JIK!
ST+ HT-(I)T-(@"#-(-0)7)'-($'1+'.L3).$10H# () T+$I F1#/1)0'10'1 C2'1 1'1 (,/(1 0!
3-57-$1@! 1)1('7/1F!.$7+$,(/7)-($1! 0" .$7+#&)0/0!.,")-(1 1$-1 #$1! C2'10'3)-"-1 F!
()AL =)L 0 1 $T+&)0/0J1 9$-1#/1)0'/10' (‘7+$,/4)0/0@! #$11 1)1('7 /1!
$THH'&$11110'3)--10),".(/7-(IFI1$-1+,$+8,.)$-/# 11/1#$111,/0$110'1#) %', (/OIC2'1+$1"-!
$I'BG)%'-J192/-($! 7/F$,! 1'/-1#$111,/0$11 01 #)%',(/0@! 7/F$,1 1’ EI #/) $7+#&)0/0) F@! /! #/!
)-* 1@ .2/-($ 7-$,1 1'/-1#$111,/0$11 01 #)%', (/0@ 7'-$,! 1' EI #/! $7+#&)0/0!=AH!:/0)) @!
NPPeP
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1.4 La ciencia ecoldgica en la comprension de los servicios ecosistémicos

K/ SHSIL LY )IC2' I L(20)/ W11, '#1.)$-"11-( WS LIS, 1/-) 1 7$LIFI121/7%)'-( JIK/1!

=)L $HB1).I1 . 2%, -1 2-1 [7+$! T2F! [7+#)$! 'L #/11 )'-.)/1! %)$#51)./1! FI 2()#)4/-!
$-$.)7)-($1L.$7SIHN3LL).NN(T$L3 8,)/IFIH.$T+S,(/7)'-($/-) T/ + /1 $T+,'-0' 1!
$,11-)41.)5-1 O'L#1 -(2,/#'4131 >)1 %)=L #1 SHSIL/ G/! $.2+/0$! 2-1 #21/,1 -1 #/11 )'-)/1!
0%)$#51)./1102,/-(172.GS$LINSI@!'B)1(1.),($!1,/0$!0'.$-321)5-1'-11211)I-)3)./0$@!F/1C2!
HSLI,24$10)-(,-L)$-1#'1 IFHSLI+, ) 0SLI+$H#L().$11/17'-20$1#/1.$-32-0"-1.$-15" $#$1) 1 7$s!
=7/,1$-1@!1$G-1$-@![!d/,*F@!MJee?

I

<I+1/,101'1(/.$-321)5-@! -1 1) 1)I#S! #1 )= )/ $#51)./1 11 G/ .$-+,()0S! -1 2-/1
G',,/7)-(I! 32-0/7-(/#! +/,/1 -(-0',} "#! 32-)$-/7)-($! 0" #$1! ".$1)1(7/1! F! 121!
[+#).1.)$-"11( -$#51)./11.$-(,)%2F -1 [12-17'&$,1 'L ()5-10"1#$1! .2, 1$11-/(2,/[#'1@! FI#$ 1!
12,1$11=>"771,0-@ N S HH @' S,) TSHAED! [ Y'1(,GHO@! M]JI, 1 12! +/,( @' #/! " $HSIL/!
"L(20)/1 /10 '#1.)$-1-(,1$,1/-) 17$ 1 FI -1 1($1! F! 121/7%)'-('1'-1 2-/10)*, 1)0/0! 0!
'$1)1(T/LIC2')-H2F I NESL1,$ . $S1)1(T/LIN K/ SHSILN +,$+$,)8-/ 1'#.$-$.)7)'~($!
LY 20 7181 TELL ST+ -H)A1) +$%# T/ /| LSH1@! 7'&S$./,! #/!
$7+,-1)5-10'1#$111)1(7/1IFI$%(- 11$#2.)$-'11="t)$(([| 9$# @'M]&]?

|

"(,H$110)3',-(110)+$110".$1)1('7/1@'2-$10"H$1I7TELI1(20)/0$1I LI#I)1('7/1,$-57).$!
Q1/-/0,8U12-1.$- &2-($!0'.$7+$--('11%)5().$1! F!/%)5().$1!,'#/.)$-10$1@! [#12-$1! %/&S$!
$-($H#IG27/-$@!C2'1.$-3$,7/-1#/12-)0/010"1+,$02..)5-10'#) 7'-($1IF13)%, /11<13)-/#'110"!
#$1PULIES1Y1,$ $1)1('7/11$.2+/%/-12-I0PWIO'#/112+',3).) (S(HIFII'-' /%/-12-INPWIO'!
#1+,$@.0%)0/0H )7L )1, L =, @19$#T/-@19,$11#F@!d-0,)B@['Y027@M]VH!
"#)$(([19$# @!M]e]?

|

KN1L$-$7LN1(20)/1#$11 1) 1(7/11, L. $#/1IF!/-/0, $1IFI#S$L! ' 12#(/0$1101'1(1'&,.).)$!
0')*/-'-10)1()-(/11(8.-)./110'17/-"&S@+/,/1.,'1,[(8.-)./110'17/-'&$IC2'17/B)7)."-.)',($1!
$%&'()*$1@! I JH7'-(1".$-57).$1@! 0'-(,$! 01 #/11 #)7)(/.)$-'11)7+2'1(/1 1 +$,1 '# 7'0)$!
I7%)'-( 31 "1 L( T L S#N)T+$,(/-(113#2&S$LI0N7/( )IFL- IL/.), . 2#/-1'-13$, 7!

013, 0#)4/-(1@".$7%21()%# LIF (,/%/&$! G27/-$IINH#I 7)1 7$1 7$0$@!'-172.G/1!,')$-'1@ 1 #/!
J+1.)0/0 +,$02.0*1 0" #$1! 1)1(7/1L/I,L.$#/11 1'1'L(EN O',/0/-  OS! 1 /02147 +$,! #/!
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' $1)5-1C2'1+,$*$./1#/1+8,0)0/10'1()', /1@ '#+/1($,'S!'B."1)*$I C2'1+,$*$./1#/10'1,/0/.) 5-!
O'L#1 *I'(/.)5-! $1#/1! 7/#4/131 "1(/1! $%1',*/.)$-'11)-0)./-1 2-/1 2,1'-("1 -'.'1)0/0! O'!

7'8$,/,! #$1! '-0)7)-($1! +$,! 2-)0/0! 0"l 12+',3).)1 7'0)/-( "I '#! 21$! O'! (8.-)./1! O'l
$-1'%)5-10"#$11,".2,1$1! =" (IHI@M]V?

!

R,/0).)$-#7'-('@!'#!'1(20)$! O'1 #/1". $S#SBIL/N 1'1 G/ .'-(,/0$! -1'#!'1(20)$! 0'1 +$%#/.)$-'1@!
$72-)0/0'1IF!I"$1)1('7/11"-1.$-0).)$-"11-/(2,/#131>)-I'T%/ 1$@""-1#$1 D#() 7$1! () 7+$1!
GI1.,' )OSI'#)-(,811-1#/1+/,().)+.)5-10# I G$7%, | $TSI2-'#7'-($! 7/-)+2#/0  $,10'1#$1!
'$1)1('7/1IFI72.G$1!" . 5#$1$11 G/-10),))0$! 12! (,/%/&$! G/.)/1#$11/1,$".$1)1('7/1I1>)1%)'-!
#$111','11G27/-$11.$-(,$#/-1#$11" $1)1(7/1L@#/1I# F' 11%E1)./11C2"1)I'-1'#132-)$-/7)'-($!
0'1#$111)1('7/11/1,1)$1FN/-/0",$11 1$-1#/117)17/11C2' )I-1#$1! 1)1(7/11-$! ="#H)S(([!
O$# @187 J!

!

Y(,$! /1+.($! O #/1)-(,1.)5-1 O'L #/1  SHSIL/! F! #1 1,$-$S7L/@! #/! .$-(,)%2.)5-! 0'#!
$-$.)7)-($!".$#51).$1/#10'1/,, $##$10'1(8.-)./11  /1,$-57)./1 11'1G/.1'")0"-(".2/-0$! 1!
[-1#)41-10)* 1$11(7/110'N)-*1()I/.)5-I" $#51)./dl0-I'& T+#$I0' L ('/+$, (IS +H(S!
0'1-)*#11&' E,C2).$11 0"l $,1/-)4/.)5-@! F/! C2'l #/1 " $S#SBIL/ +', 7)1 #/! ¥)12/#)4/.)5-! O'#!
"$1)L(T/ ¥ )$L )R =)-0)%)02$1@! +$%#/.)$-'1@! .$72-)0/0'1@! .$1)1(‘7HR!
(7+$,#11=()7+$!$-($18-).$@!".$#51).$!FI"*$#2()*$P=<tt#'-1[1>(/,, @NPMQ?

|

"1(/! $,1/-)41.)5-1 O'#! [-E#)1)1! -1 0)1()-($1! -)*#'1! O O'(/##'! 3145, '#1 +,$."1$! O'l
)-*1011.)5-! FI 3L)#)(/! -! %2'-/! 7'0)0/! #/! .$7+,-1)5-1 0'1 #$1! 0)1()-($1! +,$%#7/1!
11,$-57).$13!>)-1'7%/,1$@!'1(20)/-('1@!+,$02.($,'1!$!)-.#21$!/1,5-$7$1!-$! 1) 7+,"1 %!
"1(/1$,1/-)41.)5-1&' E,C2).101Z$,1' & T+#S@!'#!.$-$.)7)'-($! 0" #$11 3#2&$110'1"-' I/ -1 #$1!
'$1)1(7/1 +,7)(1 01/, $H##,| TSOHSL! 0'1 1)72#1.)5-1 C2'1 .2/-()3)./-! .57$! 3#2F' #/!
SLIL/N O 20 $THL,0T7 (B O D)L N $(BI " L(SL! 7S0HSL! +2'0"-! [+#).1,11 /!
VST HAS$) #1007, # +,$02..)5-1 01 %)$7/1/! *1'(#! =+,$02.()*)0/0!
+,)71)121F1#/1+,$02..)5-10'1./,-'1=+,$02.(*)0/0!1".2-0/,)/?!  =Z/,1$-1!'(/#I@'M]@le?

|

<1)7)17$@'+', 7)(-1"1#2/,\#$11-)*# 11F10)3",'-('11+/(,$-'110'1+8,0)0/10"!"-", IL/I™-1./0/!
$7+/,07'-($I1.$7+,-0",#/10)-E7)./IF132-.)5-10"#$113#2&8$110""- IL/IF1#$113/.($,'11C2'!
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#$1! I12#/-! FI C2'1 +2'0'-! /3.(/#$1@! +,7)()'-0%! 7$0)3)./,#$1! +/,/! $+()7)4/,! #/
+,$02.()*)0/0IFY/+,$*.G/7)-($!0'1#$1!/1,$".$1)1('7/1J !

!

1.5 La ciencia geografica y su relacion con el analisis de los servicios ecosistémicos

N10'M121$,)-L$7$I0)1.)+#)-/@HN'$S1 /3L L(EIL-(7/7"-(') #1.)$-10/@(/-($L.$-.'+(2/#
STS+E.Q. [7-(@!.$1'# .$-+($! 01 7'0)$! /7%)-(! F@! 7TEL! +, ) U/7-(@! .$-! 12!
0)7"-1)5-1(,,)($,)#I"L($!' LY/D-I7ELN 7+8$,(/-(\GSE@!"-12-1.$-('B($10$-0'1#/1)-*1()1/.)5-!
(-'1C2','0'3)-),11211$%&' ()*$1IFL.$-(-)OSLI+/,1GL. 13, -1 /S LI+ $Y6# 7/11 1+/.)/#'1!
C$-(TH$,E-$1@! /1) AI0SL! +$,1 H)TH.($! OF! IT%)$! HSW/H@! -$! 1$#S! # /7%)$!
HTEQ.$@'1)-$1(/7%)8-HS1)7+/(S1@11211.$-1'.2'-)/1I$!, ' 1+2'L( LI L JHLHS [H@), 1)$-1#!
FI-/)$-/# 1=:$..$[10,C2)&$@'NPNIV?

dSF1'-1OL/N#SL! (7/1) #+11$-1'#) ) LIS@! #/1*2#-' 1%)#)0/0@! #! %)$0)*',1)0/0! 0)1(,)%2)0/!
I'$1,E3)./7'-( @'#121$IF1#/1+#]-)3).1.)5-10'#1 12 #$ @ '#/-E#) 1) 110'#1+/) /&' @#/1+ $+) O/0IFI'#!
LS #$1),.2,181@ #1 1'1()5-1 0'#11.2'- 1@ -, $(,$1I Z$, 1 #$! (I-($@! 1)) 7+$, (/-("
0)1.2(),1$!+,$32-0)4/,1'-1#/1,'#%/- )10 +$1)%# 11E, /110" (,/%/&$)' 7" I- (1@ 2-I'-3$C2"!
$-$)081)-(,-1)8-  HT-CLU-VEN (IR0 STSISLIBLLIT%) (% 1 =9$$F@! M]INH!

AT ) (@INPP]!

KN'SLIBLNLI0 N, (). 24, 1) 7+$, (/- )/'-1#.$-(B($Y.(2/#.$-1#112,1)7)'-($10'72.G$1!
1(20)$1! /7%)'-(#11)-(, L/I0$L! -1 '#1 [-EH)1) 11 'L +L)HUI ) -)1 121(-(1%# @! .)-.)/! O'#!
JTY)SIOT#N (), /@' .)-) O'#I 1)L( T/ O #N (), /@" 1$.)SHSIL/ [79%'- (143 K/ I'$I /3L
IT%)'-(I#@!.$7$12-/1+,$+2'1(/1)-(1,/0$,/ @' 0'%'1.$-(,)%2), | 1#1$,1/-)41.)5-10'# 3#28$10'!
#$110)3',-( 11 F1*/)$+)-($1! . $7+$--('11 01 #/1)-*10)1/.)5-@! TEL! HHEO' #$1) +,$%6#7/1!
#)-IpL1().$1IF1 7' ($0$#51).$11C2'1+2'0/-112,1), 1081+, (-1)5- IG$HLL()FT",)(@!NPP]R

KINYT7+$,(/-)/1 01 '-(-0',1 #1 7'0)$! /7%)'-(1 '1! *)0'-(\3! K/! G27/-)0/0! =1 121 #'-(/!
'B+/-1)5-11$%, 1#112+',3).)'(,,'1(," 1G/!-.$-(,/0$12-/1)-3)-)0/010')'1+/.)$113L1).$1!+/./!
L(%#.',1'312$,10$-0'C2)" /@ #/1! +',1$-/11 1'1 G/-1"-3,-(/0$! /1.$-0).)$-'1! ($+$1,E3)./1@!
H)TE()./1@! '0E3)./1@! +'0$#51)./1! F! %)$#51)./1! 72F! 0)3','-('1I! K/! I'SI,/3L/1 3L1)./! F! '#!
[-E#)1)11)-(1,/0$! 0% 7'0)$ | -/(2,/#@! 32-0/0$! +$,! d27%$#0(@! 0'&/,$-1 0" 1',! ($7/0/1! -!
2'-(M13)-H#110'# 1) I#SWTW@!0',)*0$10'#112, 1) 7)~($10'10) 1. ) +#)-/11C2'1#/1.$-* (L/-1'-!
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$%&'($! 0' '1(20)$@! .$-! +2-($1! 0! Y1(/! .JO/! *AEL 117'-(/0$S@'! #)7)(JOS! F! +/,.)/#
=HEAC2'4@";$..$@!['>)'%'@'NBMX?

A2 [-(1#$11+)7 $11OPINSL 0% 1)I#$Iww@'! #/1'$1,/3L/1 3L1)./@! /0'7TELI 01 #/1 1'+,/.)5-!
I-()$,@!"L(2*$!$,)-(I0/ +$, 141 [-EH) 1) LIO'L., )+ (*SIF! /141 [-J#L().$@! C2111 ', 51 +$,
STHE(SIT#/L10TELLY-)/1! -(2,/#1IIR),, /I K/ SHSIL/@! +$,! $(,.$! #/0$@! *$#2.)$-5!
+,)-)HHT-(101#1%$(E-)./@! F10'%)0$! /#1+$.$1)-(,8110'1#$11I'51,/3$1@ ! #$11 %) 5#$I$1! G/-!
7$1(,/0$! +$.8 )-(',81! -1 #$1! /1+'($1! '1+)#1@! F/1 1711 (8,7)-$1! 0'! 'B(-1)5-! $!
0)1(,)%2.)5-@'F!72'H{#$.$!)-(,81!-1#/11%$.)'0/0J I"-IM]Oc@"'#!)-I#81IR/71#FI1)1('7/()45!
1 .$-82-($10')0/1! +,$+2'1(/11 010" 3)-/#11 O'# 1)I#$! W TTT! Fl +,$+2181 '# . $-.'+($! 0'
'S1)L(TIIHE S1)L(T$1%)$.-$1) 11 LIH . $-&2-($10'# T'-($11%)5(). $1IF1/%)5().$1!C2!!
+,10-( [-12-111(,2.(2,110'132- )$-17)-($IFY2($,, 1 2#1.)5-@!.$T$!, 12#(/0$10' 7TD# () +#'1!
1.)$-11," )+, $./10-(,1($0$111211 $7+$--('11C211$-17/-(-)0S1I+$,12-13#2&$).$-1(/-( !
=K5+41K/,/@'Z$1/0/'>)7'5-@'A$, -$!m/*/, $@![!0-)*',1)0/010'1>")##/ @!M]]QR

<I3)-/#'110"#/108./0/10'MJOP @!+/,/1)-*-(/,)/, #$1),". 2, 1$11-/(2,/# LIFI1$. ) LIFI+#/-)3) /|
12! 0'1/, $#4$@! #$1! I'51,/3$1! ;,1@! )IS(LR! F! AS,$1$* #%S$,/-! # .$-.+($0'
_KI-01.G/3($%0'-)" 1IC2' 1 ($7/.$7$1%/11H.$- ' +($10 . $1)L(7NC211'L.$T+ET'~(/!
$-1'#1-3$C2'1 7/,B)1(/1 01 )-(1,/,#$! /! #11 1$.)'0/0J! "# #/-01.G/3($*'0"-)' '11 2-1 E, /!
'"14+'.L3).101#112+',3).)'1(,,'1(, 1S, 1)5-1-/(2,/#10$-0')-(,/.(D/-13-57"-$1 1-/(2, /141!
FI1$)#1@! '+, '1-(/-0$! 2-/! 2-)0/0! 0)/#8.()./' C2'l 'L(E! - .$-()-28! 7$*)7)'~($! F!
0'1/, $H##4!

K$LI'51,/3$111$%)8(). SLHSL, /-1, 1, 12-1I'S1 JBLA-HL()JIEY, +, 1= (JO*1II<-HL().1+$,!
7'0)$1 0" ! [+#).1.)5-10'4#.$-/+($10' " $1)L(7/1 C2'1"L(/%#' L/ # 32-)$-/7)'~($! O'#!
7°0)$! /(2,8 F! '+ 1-(J0*$! +$,C2' 1' )4 2-11 [,($1,/3L/ =7/+/1?) 0$-0'! 1"
LYo LI-#11,#.)$-111$.)'0/0 6/(2,/1# 413" L(1N)-(1,1.)5-10'#" $1)1(7/H#'1+/)$!'L!
1'12)0/1 +$,1 #/1'1. 21 01 #1 /-( )12/1 0'+D%#).[ N T$., EQ)./) <#T/-1 +$,1 7'0)$! 0') #/!
I'$1,/3LN0'#+)1/&$!_#-016G/3(f2-0" J'#I'-3$C2'10'#/1I'$I, /3LNO'#+/)1/&' @ ##/7/0$!
+$1()$,7-(L_R'$,LNO'H#I+1)1/&"132'.$-()-2/0$!+$,!>$.G/*/I=M]QN?!F!;" $2( 6 G/.G*)#)!
=M]Qe?!-1#/10-)5-1>$*)9)./IF1+$,1SJ!:", (,/-01=M]QN?!"1a,/-.)/ 1=:/,1/110#/( @'NPPNP

N1.2',081.%-!  b$O,LI2'4IA/ (L-'4!=NPPe@!,'3)",'1C2'",(,/-0!.$-1)0",/1C2'I'#! _+/)1/&"!
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UL L) 7T (LN 127110 2-$ 1 # 7 -(S1 'S, E3).$11)-.$G',-( 11 11 '#! ' 12#(/0$!
1$%,12-/1.),(1+$,.)5-10'#!'1+/.)$@! 0'1#/!.$7%)-/.)5-10)-E7)./NF@!+$, 1#$! (/-($@!)-'1 (/%"
0'1#7'-($113L1).$1@1%)$#51). $LIFY-(,3BYIC2')-(,/.(2/-0$10)/#8.()./7-(HS$112-$11.$-!
HSLIS(SLIFIG/. -I0'#I+/)1/&'12-1.$-&2-($1D-).$1)-0)1$.)/%6# 1" 1.$-()-2/1*$#2.)5-@#1+/) 1/&.1
SSILSHS!)- H2F I+ 1/&1-/(2, 4@ 1)-$IC2' I 1 +/)1I&')- #2F' ($O/ 114/ 11 G2'##/110'1#/1]..)5-!
G27/- 1=K$%/(5-@ NPMBR/) LI& I 1141+, 1'-(1.)5-1' 1+ )0 $1)L(7/@"'#1.2/#11"
12960)%)0'1-11211-)*# 111+ ) /# LUHN4$-/ @#10$7)-)$@ 4/, 1)5-@ #I'$1) 1( 7/@#/1'$31.)'
FIHI'$($+$!1=b$0,LI2'AIA/, (L-4@!NPPeH!:/,I/1@!NBMN?

") 1/&T11.$-1)0",/0$1.$7$12-/1 )-(,3/4 I-(1HS1I . $1)L( /LI L) L(T/L-/(2, 14 LIFI#$!
1)1(7/11 1$.)/#'110$-0'1 1'1 0'1/, $##-1 1211)-(,,'#/.)$-"11 F1 1211 +,$.'1$1! 0)/#8.().$1J! "#!
32-)$-/7)-($! 0% '1+/)$! I'SLE3).$ 1 $%'0"1 /1 2-1 $-&2-($! 0" #H)7)(/-(1! -/(2,/#1@!
1$.)#1@".$-57)./1@".2#(2,1#15)1(5,)./11"-))-(,/..)5-IFL.$-1()(2F'-1 2-1 1) 1(7/1"-1'#!
2MH@!1-)-12-$I'1114)$,)1+,+$-0' /(. 1=K5+ 4K/, /1 (1#I@IM])Q?

K/ I'$1,/3L/ 0'%'1 +/,(),1 01 #/1)0'/) C2'1'BYL('1 2-/1 '+,'1'~(/.)5-! F! [+,$+)1.)5-1 0"l #/!
(2, AN +$,1#1 1$.)OJOHI /1 '+, '1'~(/.)5-1+$, 141 218 041 7/+/1 C2'1 1'1 . $-1()(2F'1 -1'#
HT'-($132-0 [7-(HI0H-E#)1)11I'SI,ES).SIFI#//+,$+).)5-14$, 1#1)-(,/..)5-IC2'I'#!1",]
G27/-81, [H) M. $-V#IT%) - (I L(I11$.)#)41.)5-10"#/1-1(2, /#4111 21$%& ($1+,$+)$IFI'1]
H1'-3$C2'1 C2'1 1'1 O/1 -1 #/1 [.(2/#)0/0! +/,/1 #$1,/,1 2-1 7'&$,! -E#)1)1! .$-.'+(2/#1 0" #$ 1!
3-57-$11-/(2,/# 1IF1121$,0-/7)-($!(, )(S)#  1=:$..$![10,C2)&$@!NPMV?

1.6 Disciplinas que tienen relacion con la investigacion.

KILN-(',.)$-"110-($I10"H#S1! $1)1('7/11.$-##4/-1($0$! )+$10'1+,$.'1$11(/-($'3L1). $1!F!
06)$#51).$11C2'@!+/,/'L(20)/,IFI'-(-0' 'L (/1) $7+#&/1N)-(,[.)$- 1@ #$1!" SHSI$LI () -
C21,.2,),1$(/11.)- )11 STSIHN'$SHSIL/@'#/1G)0, SHSIL/IFIEI 7'('$,$#SIL/@!C2'1+, 7) (!
(-0 I )5 SIS, 1) 17$1IFI121/7%) -( @10'%)0$ 1 1(/10'+-0'-)/1G/.'10!

B SHSILN2-11.)'-))-(,0)1.)+HD/ I (J11.)- )11 1$-1)T+$, (-( 11+, $7+,-0",!
STSHSLIS,1/-)17$1), 1+$-0-IFL/7%) /-I-1121'($,-$J !

Z$,1' &' T+HS@H/'SHSIL/I0'2-1E, ' /14+2'0'1/3".(/, 1#/10) 1+$-)%)#)0/010'-2(,)'-("LIF/12/1C2"!
HILV+H-(110 - 1) (- L IVKN ) THSHSILN %/1/1 1211'1(20)$1! -1 #/11.$-0).)$-'1!
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J(7$138,)./1! +,$+)/1! 0 #/11 0)1()-(/1! 4$-/1! O +#/-'(|@BF/-0$! /1L! /! #/! ' $SHSIL/
+,$+$,.)$-/-081)-3$,7/.)5-1+/,[I'#1"L(20)$10'#/1 12+ ¥)*- ) [1+,$+)/10'#/11'1+'.) 1@! 7E 1!
ID-V-#11 41 )5-IFH1/0/+(1.)5-1+,$+)10'#$117'0)$11/0% , 1$1J! |

KN'$1,/3L/ML(20)/H112+' 3).) 10'#1+#- (| @H/1.$72-)0/0' 1@ #/113D/0' LIF#$11+/) 1/&'1@!
J+SF/-08! /1 #11" SHSIL/#1+,$+$,.)$-/,10/($110'#1 7'0)$1/7%) -(@! F1 011211 /,/.(,L1()./1@!
L) 0SH! SHSIL/IL(20) 1L H.)$-"LIC2' L' J-IF 11 /21/110' /11, ') $-'1!
L(,1#$110)1()-($1!$,1/-)17$SLIIK/ G)O,$#EN %/1/1 1211 (20)$!"-1#/10)1(,)%2.)5-10'#! /12/! F!
(I7%)8-1-11211+,$+)'0/0'L@/+$F/-0SV 1LY SHSIL/@'+2'11($0$LIHS1I1','11%)*$11,'C2)', -!
0'1'1(HLC2)0$1*)(#1+/,/112%1)1(),

"_L#11.(2/#)0/0! G/-! 12,1)0$! 0)*, 1$1! +,$%6# 7/1! [7%)'-(/#1) ! #$11 C2'1 11 '-3,'-(/! #/!
G27/-)0/0@! 72.G$1! 0''L($1! +,$%6H#7/11 1$-1 01 -/(2,1#4/) " $H5I)./@! EL#/1.)'-)/1 O' #/!
LSHSILLIL- )4 $T7+,-0',11211./21/11')0-()3)./, 1 #$11 7'0)$1!+, 1 7)1, 121!
)7+.($1J1

Z1,113,$-(/,12-11+ $Y%H TE().NN(I-1,/-0','C2)',12-17/,.$1) -(,0)1.)+#)-1,)$I TEL/7+#)$!
FYILI7/, SILHFLS-$. .S TSL) - )0 7' 0) S 7%) - (\IIK/L)- )I0'H#I7'0)$ 7%) - (!
'BIT)-IH)T+.($I0H1L 1G27/-$11$%, 1 7'0)$Y 7%) -(1-/(2, /I FL.$7$! (J#.$7+,-0'
2-NT+H)1*/,YO/010'1('7/1IC2'Y)- #2F-I1.$-$7L  /@V0/3$HSIL/@'0'7$1,/3LI@I,).2#(2,/@!
L ILMG)0,$HSILI@1+$,-$7%, 1,1 #12-$10

1"2"1$7'148)&3+$;)3+&+/5-&)3+"

"#1(8,7)-$11',%).)$1!.$1)1(87).$1YI(,*8LIO'HSLINSLIG/I(-)0$I0)*, 1/110°3)-).)$-' 1 @"- 4!
08./0/10'IM]CPI'#1$,)I-10'#!.$-.+($!  12,1'/1#/1+/,10% (8,7)-$!_1',%).)$11/7%)'-(/#'1"!
1.2V0$! +$,1'# 7$%)7)~($! /7%)'-(/#)1(/ 01 "1(/0$1! 0-)0$1@! , 1) 1(,/-0$! /! 3)-/#'11 0" #/!
08./0/1 2-/1 [+$,(/.)5-1.)-(L3)./ ) 7+8,(/-(1'-1'# 0$.27'-($@! () (2#/0$!_>(20F!$319,)()./4!

"% $-7'-(H1Z,$%# 71 1=M]QP?JIAEL!(/,0'@!0'3)-).)$-' 110" $#SIL/ 1'10)", $-1/1.$-5.",!
+$,! MHF! =M]JQ@-! '# #)%,$! O2#/0$! _m/(2,1 1'%).'1°@! -(-0)8-0$#$1! .$7$! #/1!
C$-0))$-1 FL+,$ 11! +$,1 #$11 C2'1 #$11 . $1)L(7/L! /(2,4 1) FL#/11'1+'.)'11 C2' #$1!
$-10(2F'- 11$1()'--1/1%)0/! G27/-1"J! !
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KN+)7' /1 #11)3).0.)5-1+/,/11' %).)$11.$1)1(87).$1132'1+ $+2'1(/1+$,19$-1(/-4/!F10'3)-'
WS- (! ST H#$1! %'-'3).)$1! C2'1 #/1! +$%#)$-'1! G27/-/1! $%()--@! 0),.(/! $!
)-0),.(/7"-(@'0"1#/1132-)$-"110'1#$1! . $1)1('7/1 @' #$!C2'1+,$+).)5!12-5+$, (/-(10'%/("!

1.1 NONT', J-(#)A1)5-10'1-/(2, /# 4/ @V/1LI7)17$11,2+5IMQIL' *).)$1!". $1)1(87).$1!
=9$-1(/-4/! (| HI@! M]]Q?! *)-. 2#/0$! .$-1 #/1! + $+2'1@E.G/1! +$! 01 S, $$(@! r)#1$-! [!
:$27/-11=NPPN@E2)"-'1!.$-."-(,/-12-1($(/#10')NOI32-)$-"1"-1X1/(1$,L/11+,)-.)+/# 1U!
32-)$-'110'1 ' 12#/.)5-@! 32-.)$-'1! 0'| GE%)(/(@! 32-.)$-'1! 0"l +,$02..)5-! F! 32-.)$-'1! 0"
$-($HII>)-1'7%/ 1$@'#! . #/1)3).1.)5-17E110)32-0)0/IF1 20#) HON . (21HT'-(V LI#N+ $+2'1(/!
+$, IHAVEE-)271" STFL(71<11'117-(1=A"<?]  =A$$-'FI'(/AI@INPRV?

A2 I-(TH#SLINSLINPPNINPPVRIA"S 1.$-*$.51/12-1)7+$, (/-(11,2+$10' 1+ )/#) 1(/110"]V!
HLL'L@!+,/1 21V # 1 (/0$1 0 #$1! . $1)1(T7/1@! #/11.$-1'.2'-)/11 01 #$1) /7%)$1I F! 12!
)-3#2'- )V-VH#19%6) ' 1(/,| G27/-$1 =N #1,1.)5-10'#19$-1'&$! 01 A"<@! NPPV?I F10'(',7)-/,!
HILUHL-T11 32-)$-14 11 O'HY/,.$! .$-.+(2/# 01 #$11 1' %).)$1! . $1)(87).$1! C2'1 )- #2F"-!
1',%).)$110'11$+$,(@!,'12#1.)5-@/+,$%)1)$-17)'-($I F1.2#(2,/#'11=92/0,$!M2JIKS$I /-0$!.$-!
'L($S@!"L(/%)#)4],'#121$10'1#/1'B+,'1)5-1_1'%).)$1!".$1)1(87).$1 @!0'3)-)8-0$4#$1!.$7$!_#$1!
0%'-'3).)$1! C21#/1! +, 1$-/11 $%()'-"-1 01 #$1!".$1)1('7/1 1 =9$1(/-4/@! NPPe?@! G/.)-0$! 2-!
JTY) V-1 1+ (F10"1#/1.$-1' *.)5-@ !+, $7$*)-OSHS LI /#S,"11)-1(,27"- (4 110"1#/!

(2,1#413 1

d/-11)0$!10)*, 1/11#/110'3)-).)$-"11C2"1%621 /-1+,$+$-" 12-11 [T)~($IC2'1+,$72"  */12-]
$-1-181 )-(L3).$! L) '# -(-0)7)~($! 01'1(1 .$-'+($  @*$+$-)-03! 0'3)-).)$-'1!
J#(,-10*1L.$TSI#N0" 1;:$FO[1:/-4G/31=NPPQ@T2!NO'( 8,7)-$11.$7$! 12+ %)*-)/!
FL/#)0/010'1%)0/ @! /., E-0$#$!/12-1.$-.+($! 7TEL/-(,$+$.8-(.).$ 1="L/4!;2,1$1@!NPNIQ?
ZI172.GSLEN"#21.)5-10'"" $1)1(T/LIOHAW-)SI"L+ASH  1=>/-($1IAL(L-AS-(1@!
NPM@® G/17'&$,/0$!'1(/10'3)-).)5-1121()(2F'-0$!'#!(8,7)-$P6'-'3).)$ 1+, _.$-(,)%2.)5-"!
+ 1C2)(/, ' L-(0S!-'(/7-(1".$-57).$@!, L/#(/-0$1#$11%'-'3).)$111$. ) /# 1IF! $#5).$1 !
=KI(,,/@I$%WEIF!"@!['Z/,2 #$@'NPMM?

") 1-00$@! 1)! %)'-! 'BYL(T 2-/1 )O'! I )40/ 1$%,' C28! 1$-! #$1! 1'%).)$1!
' $1)1(87).$1@V/D-"'B)1(-)7+$,(/-(110)3',-.)/1I-I'1('L.$-. +($@#/1IC2'1G/-1+,$7$*)0$!
C2'I' #10'1/, SHHASIO'H/L)-*1()1/.)$- LI*/#D IS H/#S,-10)3", - (LY 1+ .(SLIO'H/LL, #/.)$-'1!
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(2,1#4] 61$.)0/0@!F/IC2'#.$-.+($1*/,L/10'10"_+,$. 1$11F1.$-0).)$-"1"1 =9$1(/-4/1[!
a$#r @ M]J@! G/L(/'#$1!_%'-'3).)$1 DH#() 71 $%(-)0$1!+$, 1#/1 1S3 OO [ ;/-4G/3@!
NPPQH!;2,iG/,0!I['A/1@'NPNIQ?

"2"#$4308)&2($@'0$)3()'A/B

<I3)-/# LIOHIL) HSW:TTI#(8,7)-$!". $1)1('7/1(2*$!$,)I'-10'%)0$!/1#/1-'.'1)0/010"!'-(-0",!
#$11+/(,$-"110'10)1(,)%2.)5-@!3$, 7/.)5-IF12-)5-10"#$11$,1/-) 1 7$1-12-I-($,-$!3L 1) $@ !+, $!
UGIL(H1+2%4#).1.)5-I-IM]MCIO'#/1('$,L/10"#/112.'1)5-10'1a,'0",).IO# 7'-(@!. $-1()(2F'!
H7/,.$1.$-(B(2/#10'10'10$-0'1()'- 11215, )I'-1#1.$-.+($!. $1) L(7/@"#1. 21411 1+#]-('1%]!

0'10'1 2-1 +2-($! 0! ¥)1(/! 0'(',7)-)L(/@! F/! C2'1 /127L/1 C2'! ($0/! .$72-)0/0! +,$1,'1/,L/!
)-020/%#7'-("1/12-/ $7+$1).)5-I"L(/%# @' F!/1 2-1'1(/0$! 3)-/#1D-).$10' 'C2)#) %, ) $a#$, 1!
<,(I@NPM]2

" $-(/+, (1 S#I1$-1 =MINC?! +,$+$-'1 2-/1%)1)5-1)-0)*)02/#) 1(/! C2'1 +,$+$-"1 C2'1 ./O/!
1) 1()'-TH(,$-11)-0)9)02/4#110'10)1(,)%2.)5- FI#/11.$72-)0/0'11 1$-1 1) 7+#7'-(1 ' #!
J12#(/0$1 01 #1 12+ +$1).)5-10'1%/,)/ 11 +$%#/.)$-'11.$-12-/10)1(,)%2.)5-1 .$7D-JI S'$, I'l
R-1'#FI=M]OV?!+ $+$-1#1(8,7)-$1". $1)L(7/'-1121/, (L. 2431 () (2#/0SESI%E&S! () *%6 &S+
-$.$/'011+(1$2/&"'()$S34& @ +#/-(1%/\C21H! $1)L(7/" [1#/12-)0/01%EL)./I0'#/! $HSIL/@!
1)-0$1+/,(1-12-/1&' /,C2LN0"ML)1('7/10-(, Y1+ .($1196)5().$1! FU%)5().$1J1>)19)"-1S#/1$-!
32'1)-).)HT-(1)I-$,/0$! +$, 1 #/1 TIES, L/ ' #$1!" SHSISI@! 12! +$1(2,/1 $+2'1(/! /1 #/11)0'/1!
'B+2'1(/1! 0" #/1 ('$,L/1 12.'1)$-/#! O#'7'-(1)/-/! 1$-! GSF! -1 OL/! [7+)/7'-() 1. +(/0$1!
=b)-.$-@'NPMQ?

AL 7] C2'TH#) (8,7)-81 . S1)L(7/! G/ *$#2.)$-10$! .$-1(-(7*-(@! 1)! %)'-! #/1!
+,$+2'1(/110'1S#/1$-132",$- 1)1-$,/0/11-12-1)-).)$10'%)0$!/1#/1.$-(,/1+$1).)5-10"#/! R'$,L/!
O 7'-(1)/-N1$-IGSFI-IOL/7+#)T-C1/+(J0$1  J"-1#/11D#()7/1108./0/11'#1(8,7)-$!G/!
(-)0$!12-18-3/1)11I'S1,E3). $IF11'IG/IG . GS-EHSISIHSLI)+$LI0'(/.)5-IF1$.2+/.)5- 10
12'#$II>'G/1121',)0$IC2' 'L (/1) 7+#)3).1.)5-1)1-$,/I'#IG'.G$I0'C2 #$LI#L7) (' 110" /#12-$1!
O+$L10'1*1'(/.)5-11$-10)1., ($117)'-(/LIC2 I#SLIHLT) (‘LI01#$1) $1)1(7/1-$1#$!1$-JIK/1!
4$-/11 O (,/-1).)5-! -(;) $1)L(7/L 11 0-$7)-/- " .$($-$1° | =9Ym<:TY! F!
>"A<bm<R@'NPP]Z
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S'D-19YM<;TY@ ! #$11+,$. 1511 . $#51).$11 1$-1-'.'1/,)$11 +/, /1 + $(1' 1 #$11".$1)1('7/1U!
)HSI0H12/@H$11.) #$110'-2(,)-('1@"'#13#2&8$10'"-" IL/IFI#/10)-E7)./10'#/1!.$72- DL @!
'"110), @' #1!.$7+$1).)5-1 FI#/1'1(,2.(2,/@! 01 57$! ./7%)/1 =.$-()-2/7-(21"#1" $1)1(7/!
0'1+28110'11',1 +',(2,%/0$0" #1$-.'+($! 0" s1',%).)$1s! C2 1 #$11. $1)1('7/11%,)-0/-1 /1 #$1!
G27/-$11'11, 12#(/0S10'#1 7$%)7)'~($/7%) - (/#) 1(/10"13)-"110'1#/108./0/10''M  IcP'=Z/(,).)/!
144/ |@'NPPQ2

"I(1L-()0$@ Y. $1)1(T/ILI32'-(10'1%) - 1(/,11$.)H@ 1+ $%)1)5-1017/(',)/11+,)7/1@!
N121@),'12#1.)5-10'#1 #) T/ 1$- 11 $HSV#12-$110'1'1($1%'-'3).)$1I1"-12-1+,)- ) H)$I1'1.,'L/IC2'!
-D-NS(I%H 1@ 141, (214)0/01' 11 (SOSI#$!.$-(,/,)$@! F/1 C2'1#/1-'."1)0/010" +,$(I', | #$1!
' $1)1('7/110',)*/0$10'12-/1+8,0)0/1/.'# JO/\FI#/13,/1Y#)0/0!F/1C2'L$-1'L($1*/1#) 7) (/-0$!
#/10)1+$-)%)#)0/010'1%)'-' 11 E¥L)$1I1"1(1 7-1/&'1 G/ 1)0$! . $-$.)0S! FI 'L (E1##1/-08! /
1.($, 1LA#/¥11#,0'0$,10#172-0$@!0'C2LIHN 7+$, (/- )10'*/#2/, @)0'-()3) ./, IF1.#/1)3)./,!
1 $-82-($10'1%'-'3).)$11C2'1%,)-0/-1#$1!". $1)1(7/10

"INMIASLI'#(8,7)-$1G/1 1)0$ 7S *$! L. -($10'#10'%/('1.) -(L3).$@!#/10)3",-.).)5-1'-(, !
+,$./1$11F132-)$-"110'#$111',%).)$1!.$1)1(87).$11'112-$10" ##$112/,/19$1 (/-4/' =N PNEQ?
H#$11+,$. 1S1IF132-)$-"LI0'H#!  $1)1(7/1.$-(,)%2F-1/1#$11',%).)$11"$1)1(87).$1@",$!-$!

1$-1 1)-5-)7$1! F/! C2' #$1! $.'1$1! F1 32-)$-'11 01 #$1! . $1)1('7/1! C2'1 0'1.,)%"-! #/1!
C#1)$-'119%)$3L1)./1I'B)1(-('11)-0'+-0)-(7'-(10'#1%'-'3).)$I$-$1+$, I+/, (10" HS 111" ' 1!
G27/-$131Z$,1#1.$-(,/,)$@H$111',%).)$1".$1)1(87).$111$-YC2 #4#$1 1+ $.' 1$1IFI32- )$-'11C2"!
%'-'3).)-1/1 #1114+ 1$-/1@!.$-1.)-(1$!)-.$-1.)-(7-(@!0),.(/'$)-0),".(/7-( I >$#S!

'B)L(-11)!.$-(,)%2F -1 %) 1(/,| G27/-$IF1-$1 1'14+2'0'-10'3)-),10'1 3$, 7/1)-0"+'-0) (!
=0$,0$*11>E-.G'4I[1:/## &$11b$ 7" $@'NPMJP

IO HSLIG27/-$ LI $+,$02..)5-10'>" 1110/ MTELL $-$.)O/- W) ( /(2,1
)-(L3).J@! .$7$! 2-/1)0 #=1-1#1)-(,3/41 )-)  GrSHLGI b'.$-$.)0/! -1 #1 A
7°0)/-(1HLI4) (1#1G27/-$111)0'-()3)./L.$7$12-13/.($,10'17'-$,1) 7+$,(/-.)/ @' L G/L(/'#
71,808 (2 01 T-( I$% - 7- (1 Z#/(3$,71$-1)$0)*', 1) (F! /-0 " $LFL(7!>' ).

=TZ:">?1 C2'1 L'V 1(1%#'.' C2'1 (I-($! #) x-1(2,/#4Ix! . $7$! $(,$1! x/.()*$1! /-(,$+$18-).$1x!
$-()%2F"-1 $-&2-(7-(1 [V #1 +,$)1)5-1 0' 1',%).)$1! . $1)1(87).$1! +/,/1 '# %)-'1(/,!
G27/-$1="L/41 (| HI@! NREIY.B/!.$,,)-(1 11, .$-$.1 .$7$!'132' 43! +$,! */#$,/,1 #/!
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%)0),"..)$-/#)0/0!0'#!'1(20)$!0'1#$1!>"D!

<2($,'1L4#+110TL(/NOSHSILN1S-1)I1@ D' F LIFIZ/#$7$1C2'1.$-1)0' /-IC2'1#$ 11>"11$-!
+,$02.)0$1! .$-&2-(/7"-("! 7'0)/-("1 +,$."1$1! 1$.)$.$#51).$1U! -1 12! %/1'@! ,'C2)","-!
'$1L(7/1@! +,$! "L(E-! 0),))0$1! 'B.AH2L)*/7-(1 GI)N #$1! G27/-$1! F! I J#7'-("
C2)' - UH#I2-N3$,7/10)-(,*-)5-1G27/-1+/, 11,1, )%)0$ I=a#$,'11<, (/@ NPM]?

"1127-@ VLS (S0 %)) $1I.$1)1(87).SLYF20/V L(/%#' . 12-15L- 2H$!# $I'-(,"
H#SL11)1(7/10 . $H51).$11"110%), I-(, T'# L(/0$I F132-)$-/7)-(SI0#S$L! . $1)1(7/1IFI#$1!
1)1(7/1118.)# 11 -HS$1IC2'11' ¥ ' 3# &IOS #1%)'-'1(/,1G27/-$ @Y/ 1L 7)1 7$VF20/11$,)'-(/,
#11'10)5-10" +,$."1$11 %)$3L1).$1! C2'1 121(-(/- '#1 %)'-'1(/,) G27/-$! -1 2-1'1.-/)$! 0!
JTY)SYT%) (I L(/, #.)5-1+2'0'11',10),".(/1$1)-0),"  .(/@!F1#/11+' 1$-/11+2'0-I$1-$!1",!
$-1)-(1101#HS J!

1" 2B C&(&)&3(+HDS+&CE)*)&2($@'$03+$+148)&3+$) 3+&+/5-&)3+

ZI (-0, S-S 01 1',9).)$1! L$1)1(87).$1!  =>"2@1! -.'1/,)$! 0'3)-),! #$1!
' $1)1(7/1 .$-1)0',/0$1! 2-/! $7%)-1.)5-1 $7+#'&/! F1 0)-E7)./1 O'l +#-(/1@! /-)7/#1@!
7)., $$, 1)) L7SLIFI#-($,-$Y%)5().$@!7'0)/-('1+,$.'1$ 1. $7$1#/10'+,'0/.)5-IF11) 7%)$1) 1 @!
$-1120/7%)-(U#01)-(1,/, 1111, 1/, 17°0)/-( 1) H$10'1-2(,)-(LIIKS$L!.$1)1(7/1!
1$-12-)0/0'1! $7+#&/11 C2'1L(E-1)-(1,/0/11 +$,1%/.(,)/1@! G$-1$1@" *I'(/# 1 F1[-) T/#'1!
=a#$,'11<, (/| @'NPM]?

S"-L#1)-*101/)5-10'11'%).)$1@ !'11-"1/)$! ' LI#(/,! 2-1 12%.$-&2-($! 0' 32-.)$-'1! O'#
'S$1)L(7/ C2' L(E-! L(,.GIT-(  HL)$-I0/L) $-1 #1) J+1.)0/0 +1,/ 1/()131.",! #/1!
- '1)0/0'11G27/-/110),'.(/'$1)-0),".(/7"-('S! =0'1S,$$(!'(/#I@!NPPN?
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Figura 1. Modelo de cascada propuesto por CICES
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I"#$%#&Haines & Potschin (2010) en Burkhard & Maes (2017).

7] S H(2HI0TESL! > @'1/%$,0/10'/.2',081.$-  HSIC211'1+, 1-(/'-1#1a)12,/IM@!
05-0'/1+/,(), 101 (,2.(2,/1$1+,$.' 1$119%)$3L1). SXG@Y., [-12-/ 7+#)N/7/10'132- )$-'1!
C2'11'1(,/02."-I'-11' %).)$11C2'1%'-'3).)/-/1#/11.$72-)0/0' L1G27/-/1IF 1+ 2'0'-1%/#S, /1]
0'10'12-/1+', 1+ )%/ $#51)./@!".$-  57).IFI1$.)/#1=2,fG/,0! AI'l@!NPMID?

SKS1" 11$-14$1196'-'3).)$1IC2 /I (1$%()'- 10" HS1! $1)1( 7/1sT"1($1)- #2F-11' %) )$1!
0'1/+,$9)1)$-/7)-($@'1',%).)$110'), 12#/.)5-@!1',%).)$1.2#(2, [# LIF11' %), )$ 110/ +$F$IC2"
7/-()'--1#/11.$-0).)$-"110'"%)0/N-I#/IR)',/  1=92/0,$IMPA'3)-).)5-172.G$I TELIL- J## @!
C2'1+, 7)(1(-"12-1) 7+ .($I TELL #/,$! F10),".($! 1$%, 1 #$1! ($7/0$,'110'10'.) 1)$-'11 >)-!
T%1,1$@1-$1+, 7)(1GL. 12-10)1()-.)5-IB+#).) (/'-(, H$IC2112./0' - 4#$ 11" $1) 1 ('7/LIF!
IC2HHSIC2'1%"-'3) )L+ $Y$-'11G27/-/1 1=A$S$-'FI'(#I@!NPRV?

Cuadro 1. Clasificacion de los Servicios Ecosistémicos

Servicios de aprovisionamiento|Servicios de regulacion Servicios culturales

Beneficios no materiales
obtenidos de los ecosistemas.

Los productos obtenidos a partir [Los servicios obtenidos de la regulacion de
de los ecosistemas los procesos de los ecosistemas
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Espiritual y religiosa

Comida Recreacion y ecoturismo
Agua dulce, lefia Regulacion del clima reacion y ecot
. ., . Estética, inspiracion
Fibra Regulacion de enfermedades Regulacion del Educativo
Bioquimicos agua, purificacion del agua, polinizacion .
Losqrecursos enéticos P P El sentido del lugar
g Patrimonio Cultural

Servicios de Soporte
Servicio necesario para la produccion de todos los demas servicios de los ecosistemas, formacion del suelo,
el ciclo de nutrientes, produccion primaria

"#$%#& amacho Valdez & Ruiz Luna, (2012).

K$LI>" 1 1$-1 # 3#2&$! 0" #$1! %)'-'11 -/(2,/#1! C2'1 +,$+$,.)$-/-! %'-'3).)$1! 3)-/-.), $1@!
'SH51).$1FLL28#(2,/# 131 N10-121-(T 1',%).)$1 FI%)-"11".$1)1(87).$1H! #5211 1$-1'#!
7'0)$10$-0"11"11" /-1#$11+,$02.($11.$1)1(87).$1  JI#l+ $%# 7/.$-"1(IFI$(,$1-3$C2'1!
1)7)#/,'1I'11C2'1-$IG/F12-/11'+/,1.)5-10'#$117'0)$ LIF1#$113)- 1=A// 111 (I @INPRV?

928(),"(1#I@'=NP@DRS+$--12-17/, . $1.$-.+(2/#IC2'1+' 7)('10'1.,)%), #$1!. $7+$--('1!
FLLLCLLOJLI0HSLY $1)1(T/LI00M2-/1+" 1+ ()*/132-)$-I#IF1121) /1) -('1,1.)5-!
0'1#/11-'."1)0/0' 110" 7D#()+#11+/,( 1)-(, L/0/11-1#17/-&$I0"H$1!, . 2,1$11-/(2,/#'1] |

A'E-/,0 (I @'=NFQ@S-11211)-*1()1/.)$- 1@+, '1'-(- 7$O'#S 1! $#51).$1IC2'T-()'-0"-!
H#11,'H.)5-I-( HS11%$1C2 LIF I #1/12/1.$-1 7S0HS L. $-57). $LIC2'1+, 7) (- /1 /#$,1.)5-!
'$-57)./1 01 #$1! >" @!/1L! .$7$! 7$S0'HS1! '02./()*$1@! '1($1! 7$OHSL! )- #2F'-] [7+#)/1!
1.0%)0/0'110"1() -/O/11/1#/10)321)5-10""1($1!"L(20)$LIFV/1./7%)/, 1#$L1+/,10)I7/11/.(2/# 1IF!
LI#($7/1010')1)$-"1! !

12-0',@!r,(4 &/-$2--)f$33@!['A$,-$ 6>E-.G'4I=NPP@2.$-1)0',/,$-1#/1" $#SIL/10'1#$1!
0)*, 1$111',%).)$L1+/,IH#$11C211'10' L/, $#H-"L(S1I'T2'7/1UI$%1' */, $-1#/19%6)$0)*, 1)0/0!F!
0)1.2()',$-1#/1%)/%)#)0/010''L($11'LC2'7/110 +/I1$!+/,/1/1'12,/,1121.$-1' */.)5-J! |

<#12-$1! (8,7)-$1! .)-(L3).$1! 1'l G/-1 7/-(-)0$! 'L(E().$1! /! #$! #/,1$1! 01 08./0/1@" ./1$!
$-(/)SH $- H($ > C21 1T +$0,L/ . $-1)0/, 121 8- +($! $1 (8,7)-$! - .$-1(/-("
“$H#2.)5-@! +$,! '&THHS! -1 # N!0 M]JQ! 0).G$! .$-.+($! 0'3)-L/! /1 #$1! 1',%).)$1!
' $1)1(87).$1! O 7/-' /L [T+#)/T-(1 . $-$.)0/ +8,1 '#1 1'.($,! .)'-(L3).$! _.$7$! #/1!
JLCLL0JL $#50)./1@! 32-)$-1! $! +.$.1$11 C2'1 0),". (/7'-(! $! )-0),".(/7'-("
$-()%2F-1 #H %)'-'1(/,) G27/-$U1'11 0'.), @! #$1! %'-'3).)$1! C2'1 #/1!1 +',1$-/1! $%()"-'-| O'#
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32-)$-/7)-($10#$11. $1)1(7/11 =9$1(/-4/" (/HI@M]D?

<(2HT-(@'1", . $H)#/-10)3',-('110'3)-).)$-'1!  0'11'%).)$1.$1)1(87).$1 +/,/131.)#)(/,I'#
'"1(20)$! F1#/1 .$7+,-1)5-1 0" #$11)7+/.($11 0 1',| G27/-$! -1 #$11".$1)1(7/1@! '# */#$,)
%'-83).$10'H#S$1!,".2, 1$11-/(2, /' 1@ H+$(- )+ /D)-C1./ 11 (TE()./11".$1)1(87)./11"!
#$11.,/0$, L10'+$HL()./LIFI+ $7$* 1 1$1(-)%)#)0/01()($, ) #IF12,%/-1

>)-1'79%/,1$@! 1'10'%%™-1, [#)4],1'132" 411 +1, /N [+#)./, | +#-1T'-(12-1.$-.+($ C2'1+2'0/!
)-(1,/,10)3',-(11+$1(2,/1IFI0)*  1/11.#/1)3).1.)$- 11+ /1%, 0/, 11+ $%# TE()./1+$, 1+/, ('
0'10)3',-(11/.($,'1)-*$#2. /OSLI-#/1.$-1'*/.)5-1  FII'L()5-10',".2,1$11-1E,/112,%/-/1!
FI-/(2,/4#11=9/7/.G$!:/#0'4[1b2) 41K2-/@'NPMNR

9$1(/-4/'(HI@M]JQT!,'3)', - 1C2 HSI"11$-1s#/11.$-0).)$- LIF1+,$.' 1$11%6/&$1#$ 1! . 2/#'1!
#$11' S1)L(T/L -2, 14 1 FI#11'1+' )1 C21#$11 +,$02.-1 121(-(/-) FI 1/()13/."-1 #/1%)0/!
G27/-/s I>$-1_#$119%)-'11F11'*).)$LI0#$1! $1)1(7/1),+, "1-(-1#$11%'-'3).)$11C2'1#/1!
+,1$-/11$%()'--10),".( 1$1)-0),".(/7-(10#32-)$-/7)-($I0H#$L $1)L(7/L  J

A2 088! 01S,$8(1(H/HI@NPPNB! 7.)$-/-1 C2'Ul  #/1132-)$-'11".$1)1(87)./1@!
S+ L=(-1#+)0/010 S LI+, $. 1S LIFL$T7+$--(L1-/(2,# 11+ /1+,$+$, ) $-/,1%) -'1
FI1',%).)$11C2'10),".(/'$1)-0),.(/7"-(11/()13/.-1#/11-'.'1)0/0'11 G27/-/1J'm$!'B) 1 (1 2-/
0'3)-).)5-1(S(HT-C11+(/ON  $12-11 #/1)3).1.)5-1%EL).NT'0)/-(1#1 . 2/# #$1$"1+2'0/ -
w2 VLSTHE(T-( N

"HIAVE-)27!" $1FL(T7I<11'117-(A'<!  =NPP@-.)$-/IC2' #$11>"11$-] #$11%'-'3).)$1!
C2' #1!1 +,1$-/1! $%()'--! 0" #$1! " $1)1L(7/1@" )-.#2)0$1! %)-'1! (/-1)%#'1! Fel)'-'1!
+,$5)-(‘LI0HS LI+, $. 1$11)-(-) % LI0HS 1Y $1) L 7/LSIIKSLIS" '+, 1'=(/-12-/1+/ (!
)-C1HHO HH1-/(2,/# 41 @1C2'11'1+2'0'-10) 13, 2(/, I$120#)4/,10), . (I 7'-(\+1,['#11%) 0N G 27/-1J!
"L($-'1U | _KS$1! 1'%).)$1! "$1)1(87).$1! 1$-! D-)./7-(! [C2HHSL +,$. 151! " $#51).$1!
)-*$#2. J0$11-1#1+,$02..)5-10'19%) -1 F11',%).)$1I C2'1 21/ #N -(I1"110'), @' +,$.2,/1#
1'+/,1.)5-10'#$111',%).)$11/7%)'-(/#'11+,$02.)0$1 $! +2'1($1!/10)1+$1).)5-1/1 (/811 0" #/!
1.)5-1-1(2,/#1 01 #$11 %'-'3).)$1! C2'1#/1 1$.)'0/0! $%()-'1 0'1 2-/11..)5-1$1)- (", *'-.)5-1 -1
+/,0).2#1,31=:$F0![:/-4G/3@'NPPQ?
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"1(/110'3)-).)$-"11 1$-1.$-1)1(-(11-1 ($0$1I #$11 21$1! G27/-$11 C2' 11 #10/1 [1#$11>"JIK/!
*['(1)5-1-1.2/#C2)'1011211'L  (JO$1l+,$+$,.)$-/@!0),".(/1$)-0),.(/7"-( @ H$11%'-'3).)$1!
LS IO, SHESIO X)L - (130N S, (NFI+#-)3)./0/11(,2.(2,!

I ([1-1#11.)20/01+,$+).)/1.$-0).)$- LIFI+,$. 1811 #1011 7'8S$,/,I'#11)1('7/12,%/-$@!
$-10(2F-0$@!121(-(-0$!F11/()13/.)-0$!-"."1)0/0' 1L #/* 11 1#/1%) 0\ G 27/-/J19$ 7SI 1"
7-)$-51/-()$,7-(@ S-S0 @SN H,(),1 0 #1 HES,)5-1 0" #/1)
32-)$-'1@'+,$.'1$1@".$7+$--( LIF1%)'-" LIC2'WH/1-/(2,/# 411%,)-0/HIGST%, ITLB($. $HS!
CUS1 30-) IFLS-(BRIANBHAL)(IT-(1#10)1(0)-)5-1-(,1+,$.'1$1@!32-.)$-'1@!
1)) SLIFHHS, 111$.)/# 1=K/(, /I (#I@INPMM?

1.7 Efecto de los servicios ecosistémicos sobre la vulnerabilidad y resiliencia de los

ecosistemas.

NLL20$! S o =NPMNZ@ #1 Z/- 4 T-(,129% -7-(1#! -1 9/7%)$! 9#)TE().$!
=TZO9@!"-INPRNB)-"1#/1*2#-' %)#)0/0L $7S!"#11,/0S!'-1C2'12-1 1) L( 7/ LI*24-" [%#1$!
)-J+AI0NG/. 13, -CYIHS1I3' ($110* 1S 1I0'HLIT%)$! . #)TE().$S@!)-.# 2)0S1I#/1*/,)/%)#)0/0!
ATEQSFI*-($1IB(, 7$LI" LI (-0-)/1)-G','-(10"2-I" $1)1(7/1$1 01 /#12-$11 0!

1211 .$7+$--('11 /1 123,),1 OASL! -1 +,'1'-)/1 0'1 2-/1 32" 4/ $I ' IL/ +$(-.)/#7'-("
0'1(,2.0%/ 1=, .G T - 8/,1/L@!'NPM\IPLI2-1 $-."+($! 72#()0) 7"-1)$-/#!
C2')-#2F'1'B+$1).)5-1="#11 /JOS! /#! . 2/#12-11,2+$1 G27/-$I$!".$1)L( 7/~ (/-1 $-(/.($!
$-12-1)LIS1+/,(). 24/, 2HI1'-1)%)#)0/01="#11 JOSV/#!1.2/#12-/12-)0/010'' B+$1).)5-1'11/3".(/0/!
+$, 1#/1'B+$1).)5-21F1, ' 1)#)-)/1=./+1.)0/01+/, /1,'1)1(),!$!,".2+' /, 1'10H0NS!/1$5.)/0$).$-!
#1.$-* - )10+, 1)$-"1I7TD#()+#1?H 1=K/2,/-1(/#I@'NPMM?

K/T,1)#)-)1 11 0'3)-"1 . $7$! #/! +,$+)'0/0! 0" 2-1 1)L(7/! +/,/1 7/-(-',1 121'1(,2.(2,/!
$,1/-)41)$-/1#! F! +,$02.()%)0/0! 0'1+281! 0' 2-/! +',(2,%/.)5-J! "-1 $(,/1! +/#%,/1@! '1! #/!
J+1)0/01 0'1 2-1 1)1('7/1 0" /%1$,%',! 1G$.FL@! /2-C2'! (/7%)8-! -3/()4/! #/! *'#$.)0/0! 0!
.2 +1)5-1012-110)1(2,%/-.) '=r2@'K)-@!9G)/-1@![!d2/-|@'NRMX?

"#1/-E#)1)11014#$111)1('7/111$.)$" . $#51). ) #)4/12-1. $-&2-($10'178($0$1!.$-$.)0$1!.$7$!
#19)"- )/ 110 #1>21(-(1%)#)0/0@")-('1,/-'#).$-."+(SI0'1*24-' /%) #)0/010"1/, SHHIOS!"-1#/1!
)= )LIAS)H LLS-THI0'L 1)#) - 1208 H0S!-1#/11.) - )/ 11 7%) -(# LIF@!0'1(/'7/-' | @!
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I/ 2-1#-12/&  '1.$TD-1 C2'1 3L )#)(/1 #$1!1'132', 431! 7T2#()0)1.)+#)-/,)$1Z/1.2/#1 (| I#I @!
NPMQ@?

T-))HT-(@!'# .$-"+($! 0') *2#-' [%)#)0/0! 1' 0',)*51 'l #/1 -''1)0/0! 0" ,'1+$-0',! /!
(,/I0)/LIG27/-I11F!".$-57)./1@! +,$*$./0/11+$, ' GET%, 1 $! +$,10"1/1(, 11 -/(2, [# LI K/!
121.'+()%)#)0/0! 1'1+2'0'1 0)*)0),! '-U! 'B+$1).)5-@! 1'-1)%)#)0/0! F! "1)#)'-.)/J1 "#1 + )7 $1 1"
S3) N R(SL+S(-)HT-() J(/L(,53).$1 C2'1 +,'1'-(/-1 2-/1 3,.2"-)/@! 02,/.)5- F!
7/1-)(20!F1C21$.2,,-10'-(,$!0'12-1.$-(B($!%)$I'$3L1).$! 0/0$! FI'-12-/1 +$%#/)5-1.  $-!
+$(-)H#1017)01/.)5-10'3)-)0/  1=Z/(,).) - I@1<1(),@!S2,,)@'['q, 7\$ &',-E-0'4@!
NPMQ@?

K/ 1'-1)%)#)0/0! 7)0'1 57$! #/11 .$-0).)$-'11 1$.)$'.$#51)./11 'B)1(-('1! +',7)(-! C2' #$1!
)-0)%)02$1! $! #/1! .$72-)0/0'1! /%1$,%/- #$1! ./7%)$1! ./21/0$1! +$,1 *-($1! ./(/1(,53).51
=S/##$+L-@BOIK/I1'-1)%)#)0/011'/1'7'&/172. G/ H$IC2'11'.$-$. 1. $7SI*24-' /%)#)0/0!
1$.)/#@FI0/0$IC2'1+2'0'%/)/,1)-0'+-0)-("7-(10"#/1$.2, - )10'13"-57"-$110' ) 11$@!
+2'0'.$-+(2/#)41,1'.$7$12-1D-). $IH 7'-($10'1%2#-' /%)#)0/0J !

Q)-HT-(@! #1 "1)H)-) L1 3) N #) J+)0/0! O 2-1 D)L(TN + %1$,%')]
+(2,%/.)$-" 11 F1 7/-(-',112132-)$-/#)0/0@" /1L ST +/,/1 '-$*/ 11 F1'$,11-)4/, 11 K/!
J1)H)-)10+-010#'L(JOSI0"#S1 .2, 1$11-/(2,/# 11=12'#$1@!/12/!F1%)$0)*', 1)0/0?IF10'!
HS11-)#1D'.$-$.)7)-($1IFI1G/%)#)0/0" L1+ /1/+,'-0" IF1I'1()$-/,11,2+$110'1+, 1$-/11"
)-10(2.)$-'11=;,/+$1"1+)-$1/@'A-0$4/19/-(D@![IA'0)-/Y,$4.$@!NPP]2

"S- S 10 1',%).)$10.$1)1(87).$1°112,1)5L.$7$1+,".2,18,10'#/1%)1)5-11$.)$ . $#51)./!
+[1UB+#).L, L #1)-(,0+'-0"-)/1 =, 1$.)'0/0! F! 2,141 =MEF! (1 #I@! NPPKS1!
1',%).)$1!".$1)1(87).$1@! $! #$1! %'-'3).)$1! C2'1 0, )*/-1 01 #$1! . $1)1(7/1@' 1 .$-.)%)',$-!
$)-HT7 -(1.$7H! 2-13#2&$!'1+'.L.3).$1 01 #$11 . $1)1(7/11 /1#/1 1$5.)'0/0@! ) - #2F'-0$! #$1!
%)=L 7/(,)HL@!#! ' 12#.)5-10'1#/11.$-0).)$-'11%/&S$! #/11 . 2/# 11%)*-1#/111$.)'0/0"1! F!
1N 19%$11211/.0)%)0/0'11+,$02.4/1 @1 /1L . $7$1#$119%6'-'3).)$11)-(/-1) VAL /A (| /#I @!
NPMV?

<G$,/! 11 [,127'-(I' C2' #1)-(,/..)5-1 =(,"1 1$.)'0/0! FI -2, 1440 1! 72(2/7'-("
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06'-'3).)$1/1+/,/1#111$.)'0/0 1=Z/1.2/#1" (| /#I @' NPMDS-.+($!0'1,'1)1(- )1 11$,)I)-/1 /!
+/,0,J01'1(20)$11'B+',)7-(/# 110"1#$111)1('7/11C2'1-$1!, $0'-@!/1+/,(),10'1#/1$%1" */.)5-!
0'13-57'-$11C2'1$+ /-I-I7D#H()+#'1! "L L+H ) LIFI(7+$,/#1@).$7SH$113'-57'-$1!
I7%)-(I#1@.$7$#/11'C2L/IF11211.$-1'.2'-)/13)-1'7%/,I$@ %/, . 2+',/.)5-10'112132-.)5-!
+2'0'1%)/,1'-(,13$, 7/1@! F!./7%)$11 -1 1)1 (7/11$.)$ . $#51).$1+2'0"-1% 1'1/#(', /01!
+$,1 121 +,$+)/1 0)-E7)./@$-$.)0/! .$7$! /0/+(1%)#)0/0@! #/! '1(/2,1.)5-1 +2'0" ($7/,! 2-!
+ L$0$10'1()'7+$!)-0'3)-)0$!F1/0'7ELI"110)3L.)#0'10'(.(/,!!

"I (20)$10"+$1)%6# 110'L/1(, L@ H.S-. +($I0'ISL/+/.)O/0NO/+(I()*/s!=, 1)#)-.)/2112,I'
O'1#/1./+/.)0/010"HSLIL)1('7/11+,/ 17)OI, HSLI3 . (SL1-1/()*$LI0 S 110" 1/1(, LIFIB+ES(/,!
120 [+1.)0/0V+, /1 ' +],| #$1 1=Z/() )14 V(L #I@NPMQK/!/+1.)0/010/+(/()*/1 =$!
J01+(/%)#)0/0P1L'L'- (/1= H1/+/.)0/0IC2 1+ $1 - S 1Y/ . (JOSLI+/ /(ST 1,10')1)$-"11C2!!
$-024./-1 /1 +,$.1$11 01 1$%',-/-4/! F! [2($1'L()5-@! /1L! .$7$! #/! ./+/.)0/01 O'! '/}
)-10)(2.)$-"1! F +$#L()./1! +D%#)./131 > (/(11 0" +,$7$*,1'1(,/(1)/1! C2'1 [F20™-1 /1 .}
J01+(1.)$-'1! 121(-(/%# 1! F! 1) 1(/1 -1 .$-(B($1! 01 1)1(7/1 #)7)(/ 031@! /! #$1! ./7%)$1!
"1(,2.(2,4# 11 1 #$1) C2'1 'L (E-1 12&'($11 #$11 1)1('7/11 1$.)$ . $#51) $K5+'41 :E'4@! Z/#/.)$1!
d,, /@b F-$1$!>/-($1@'NPNIc?
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CAPITULO 2. METODOLOGIA
2.1 Area de estudio.

KN>2962- V#1056 18<7/-/#.$ 1.2-(/1.$-12-1112+,3).)10"  QNDXANXG/LIL"
2N AS)-(T0H " 1(/0$! 0 ASB).$@! 2%, -1 121 ($(/#)0/0! '#l A2-).)+)$! O'l
<TI-1#. S@WNTIFS, 1+, (10" 410" FS@VH2-/11+/,(' 111)1-)3)./)*/LI0HS1IA2-).) +)$1!
0'NS-/($IS2', /@ )H#10'\<##-0'@)H#).($,)IFIR /L /#(+.I"-112+' 3).)'117"-$,'1!
1%],./1+1,(10"HS$L! 7 2-).)+)$LIOHTSHSE/NON2E, 4 IFIg)-1./-(+.  1=)12,/ INIK/192'"- /!
+, (- 1D'T)5-1d)0,$#51)./1Me192'- /1bL$!/#1/1@! F10'-(,$! 01 81 (/! /1#/192'- /10'#!
bL$! 92(4/7/#/@! F! /1L! /1 #/! >2%.2'-. /' bL$! RIH#SLGSLEI)./7-( 11'12%)./1"-(,') #$1!
+, [##$1IM]yNOZPV IFIM]yPVZOP IF#$117',)0)/-$1!]]yVNzPP IFIMPBYMMzXP"J

Figura 2. Localizacion de la zona de estudio
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I"#$%#&Elaboracion propia con base al INEGI 2019.
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2.2! Etapas metodologicas

(0 1(I%I&SIHN T (S0SHSILN.S-1(B'.2/(,$ '([+/1 @1/11/9%8%/,/! #$1INS1INPPV!IF!
NPMG@A! .2/#1!.$-1)1(),$-'- HM?! /,[.()A/1 #5101 .$1)1('7/1 +,"1-(11 -1 #/1 >::<@!
"1(/0$! 0" A8B).SHIN?!I"L() 7/, #/! "*$#2.)5-1 F1 ./7%)$1!'-1#/! ./+/.)0/0!0'1 +,$02..)5-1 O'#!
1',%).)$!".$1)1(87).$/#7/.-17)-($10' ./, %$-$  I'-1#/ 1>5,<HIO?!I'L()7/,1#/V'*$#2.)5-1 F!
JT%)$LI-1#/1./+/.)0/010'1+,$02..)5-10'#1 1',%).)$!".$1)1(87).3!,'(-.)5-1 0" L2'#$! -1 #/!
>u<HUX?U'1() 7/, #1 *$#2.)5-1 F1 [7%)$1! -1 #/1 /+/.)0/0! 0'1 +,$02..)5-1 0'#! 1',*).)$!
'$1)1(87).$10'1+,$*)1)5-10'1/#) 7'-($1 HESLL2/# 1 1%/, $- 1. /%$10'#/11)12)'-(17/- /U !

Etapa 1. Caracterizacion geografica del area de estudio

ZI O'(, 7)1, #$1Y $1)L(T/AY-  VHIE, 101 1(20)$@! 1 1H## 51 [%S$) . $-1#/11./,(/110219!
O'112HSIFI¥I'(/.)5-10'  #Tm"ST@!/1+/,(),10'4#1.2/#1)0'-()3)./,$- #$1'.$1)1('7/11.$-1%/1"]
1./0/121$10'112'#$ 1=:2,G/,0|A'L@!NPMQP

KN J,0L()AL)5-) 1t ##+ [1 [%$) 7'0)/-(1 ‘%) 78($03! I'$1,E3).$@! )0'-()3).-08! F !
S+ 1-(-08! L (S1LE3)7-(1 #$1! #7'-($1! I'SL,E3).$1@! /7%)-(#1@ ! ".$#5).$1! F!
NLL$H1IVK/N12%.2'-. /1 +$1"1 2-/1 [7+)/1 0)*, 1)0/0! %)$#51)./ F 1/1,$%)$0)*',1)0/0! C2'!
348, IFLSTHET-(-H10) (M) T'-(1,)13 !

" RIOHL 12%.2'- 110 1. ()AN+$,), $1@! T L/LIFHIO /1%, 2+(/11%/-  10'10'1#$1!

M@MPP! G/1(/! #$1! O@QOPHZL KZH "-(, T #/11 #+1.)$-"11 +))- )+/#1 11$%, 1/#-1 #$1!

!, $11S$,03!=N@CPP!71-7?@k&iR1(L-'=N@ceP!71-7?@!9/+2#L-1=N@ccP!71-72@'>/./7'(/("
=N@NPP!71I72@ )##'=N@VeP!71-7?@'K$1!Ib'F 1I=N@eeP!71-77@!9%$+$,)($I=N@]|P!71- 7@
{0$4#$=-0@PKPT?@!Z2)'0,/'d",,/0/'=O@OMP!71-72]

K$1I12'#$110'#/1>2%.2'- 110", )*/-10"17/( ) /# 11*$#.E-).$110'10)3",-(1  I'O/0'LIFI'1(E-!
3$,7/0$11+$,1 7/( )11 7)- HLIFI$,IE-).$1@! /1L $7$!S, /) 17$11*)*$11"-1$,0'-10'!

0'1/,, $##$! 0'1(/./-U! <.,)1$#! GE+#).$! F! KPSH. 57).$! =#$1! 7TEL! *$#2.)$-/0$17@! #$1!
9/7%)1$#'1@!<-0$1$# 11=(L+).$110"#/11BH/1(/#'1?@'ZG/'$4'TIGE+#). $1@HSLIK +($1$#1!
=+$.$10'1/, $#H/0$L12 FHS1ID'IS1$# 11=#$117'-$110'1/, SHH0$1?J

>4 (/-1ON/-0'11, )$-11L#) T/SHEI)/LI-1#14$-110  '11(20)$II"-1#NTIFS,1+/,(10"
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#1>2%.2'- '="-(,"1#/1. $(IN@NPP/IO@PPPI71-7211'1+, 1'-(/'#! #)7//( 7+#/0$!12%GD7'03$!
=OnNN?J1"-1'#+$-)-(@! 0'%/&S$! 0'1#/. $(IN@NPP! 71-711'1+,'1'-(/I'#11'7). E#)0$! ==<?9nM?!
C2'1'112-14$.$17E1IE,)0$!C2'1#/110'7TEL1A$-/1! #Y@BH#51). /LI IH'B(,'7$!$,)-( @!="-1#/!
+,(ITELI#+0/@VY,,)%/1010@PPPI171-72!11'1+,'1'-('#11'7)3,L$112%GD7'0$!=9="21N?J!

"#1 Z,$1/7/V 0" Y,0-/7)'-($! ".$#51).$! b'1)S-/#! OV #/! >29%.2'- /1 [##' 0" ;,[*$!
+2%#)./0$!'#10P!0"1$.(2%,I0'INPPO!I'-#/1S/.' ('Y 3/#10'#!S$%)',-$!0'#!"1(/0$!0'/A8B) . $J

Analisis espaciotemporal de los ecosistemas del area de estudio 2005 y 2017.

ZIN OC,7)-, T#$1$1)1(7/1! +,'1-(1 @11 20#)AS$- 1 #/1) /,(/11 01 213! 0% 12'4#$! F!
¥'(1)5-10"  #Tm"STC2'1.$,'1+$-0-1 /1 #/ 1 4$-/' 0'l '1(20)$ @!/+/,(),! O'#! .2/#1 1"
0(,7)-/,$- H$1"$1)1(7/11.$-19%/1'1-1./0/121$10112'#$ 1=:2,fG/,0![| A'L@NPMQEK/!
L1C)AL)E-1 L5 [%SIT'0)/-(1H#I78($0$!1'S1, E3).$@1)0'-()3)./-0$IF!, '+,'1'-(/-0%!
1 ($1,E3)./T-(HSLI# T'-($11'S1,E3).$1@Y7%) -(#1@" . $#51).$1IFY/1, L.$#/1IK/IC2' 14/ |
2= +$1" 2-/1 [T+ 0)*,1)0/0! %)$#51)./! F! /1,$%)$0)*',1)0/0! C2'l 3/$,'.'-! FI
STHET-(F#N 0Y (M) T-(/,)IIV !

1.1 Usos de suelo y vegetacion.

"#178($0$1.$-1)10)5-10'#)7)(/,1./,($1,E3)./7'-(IH#I1+/)S!'SI E3).$IC2'.$7+,-0'1#/!
>206.2'-./1 0()#)4/-08! G',/7)-(/1! 01 >)1(7/1! 0" T-3$,7/.)5-1 S'$I,E3)./! +/,/!
(0 (SLES) ST -(INAS-N0TL(20)$3! - AN+ 1THI%S, [ $- 1#$117/+/110]
21$I0112HSIFH (1)5-10102"- L/ 0" FI<T/-#.$@IC2' 1+, 7)(),$-  L#1)3)./,!
FI0+)3)./, #$110)+$110'121$10 1 2HSIFIFI'(/.)5-@Y1LLSTSIHIE, 112+, 3).)#1C2'1$.2+/1./0/!
2-$10' T HHSLIFI#/12%)./.)5-1I'$1, E3).N0'#$121$ 11012 #$IFI¥1'(/.)5-10"1#/11' )1 TTFLT!
0'# Tm'ST@! 112/-()3)./,$-@! 35($)-(,+,'($-! L($1,E3)./7-(! FI 11 2%)./ ,$-!
L+ )HT-(HSLI21$1I0T12HSIFIF(1)5-  1=92/0,$IN2!
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Cuadro 2. Uso de suelo y Vegetacion

710-#-%

I"HSH 'H()% 4" - %6-)% o o . 8#.9/)".,% P
&b | &6|  -)")./01#2031 % #2',. % 44#.0456)0% *)_02);;10 (402, of 2

& @ o+H#$* 4 $<'

@ II 2 D%+%C%H)" D*/O '#f$ "4 $* x4 *(> "\*

(\:{ ?:t @ 4'*/<' Hr=* = :;&) %>- E)* F4'. G’)

S| &5 gy | S .%0% 90 D#&Y:

Tel ¥y Do 4+921@98 5

b g 3 G,)* <

¢ : L | S

:2: U S| AnH%%-& +,8)"F0>- $<+,C%"%).* T2

=Lx & za| . 0/ % 0, %/ ' * A KD \* — I+

% | @ 8| .&#,BCH8 en B+ $<' 4 PGy | o | %

B3l o5 H)-RUEIEN "oogtge e on E)8 D) 3

s@ | % )* $',%'* 90* 41 =

2 3 & 97!@98

£ ° 3 geyogys | W0 BOU A HP Y475

B i ik 8)"%>+4 )*$ %*90*4*921@98

I"#$%#.Elaboracion propia 2019.
|

1.2 Ecosistemas de la Subcuenca Valle de Bravo — Amanalco.

S T'0)$1/7%)-(1'L(E!.$-38,7/0$!+$, ' HT'-(SLI0'1¥) (14 T+$, (/- ) +1,/1'#'C2)#)%,)$!
' $H51).$I0MHS LI LIF*SLIFI-$I%)*$1IC2'1110"L/, $H#-IF). $GI%) (/-I-12-17) L7$1#21/, I F!
#L+ TY(D-C (20 IFL S, 10-( IH4$1IL |

<I'UIGEY%) /(11" H-IT . $1)1('7/31"112-17'0)$I3L 1) $IF#21/,10$-0'.$'B) 1 (-12-1.$-&2-($!

0'1$,1-)17$1! $! 1,11 *)*$1J1 K "L(E!.$7+2'1(/! +$,1 3/.($,'1! 3L1).$1! F! %)$#51).$1! .$7$!
HH-(I1L@Y-)TIH1@'%/.(,)/1@'GS$-1$1@ "+ $01(1@'7).,$$,/)17$1@!G27'0/0@!(7+,/(2,/ @ H#24@!
(@1 1$($LIHT-($11C2138,7/- 70V T%) (I !

"0 0'17'12,/08! 01 #$11 111 G27/-$1 11$%,'! #$1! ".$1)1('7/1! G/! +,$02.)0%!
J#(',1)$-" 11 #H)TE(Q.J1@I'S1, E3)./1IC2'1/3".(J-1-SI L5HS! /1 3#S, \F/1#/13/2-/11)1-$1(/7%)8-!
) 7)17$! 1)) G27/-$! F/! C2'1 #11 .$-0).)$-'11 0! #)7/ =(7+,/(2,/1! I#(,/0/1@!
+,1)H)(1)$-11/%2-0/-(11$11'C2L/11+,$32-0/1@\($,-/0$1@!"(.J?!1$-1.$-1'.2'-.)/10),".(/'0"!
121/..)5-1=a<Y @!NPM]?J

LI+, HHSES, I #$IC21'.$-1)0' NC2'HS 1 S1)L(T/LN()'--12-1+/+H) T+$, (/-(1+/,/1'#)
\C2)#)%,)$1-/(2,H#!-1#1+#1- (| @11)-0$IGEY) (/(1+/,/#/1%)$0)*  1)0/0IFIS(,$1!,.2,1$11-/(2, /41!
C21'#111G27/-$!14+2'0'/+,$*.G/, 1" 1($117)17$1@!/2($,, 12#/-1'#1+#- (/1 +$,1 7'0)$! O'!
HILI+#1-(11IC2'1 ()= ] %6$-$I+/,14+2,)3) 1, 141)),1C 2111 ' 1+) /] |
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ZI LN+ # 78($0$!

'$1)1('7/ 1=92/0,$!107!

Cuadro 3. Ecosistemas del area de estudio.

$-1)1()8'-1GL."135($)-(,+,'(/.)5-10'1#$1

10+$110'1*1'(/.)5-!
C2'1+.,7)()5 1)0-()3)./,1 JO/N" $1)L( T/ +,"1-(1 -1 #/1 4$-/1 0'1'1(20)$@! /1L! .$7$!
1H)ET-(@! #/1)3).1,@' )+)3NF .2/-03)./,'#IE, 1 12+',3).)/# C2'1$ .2+/1 /O ()+$!0'!

29%)./,!

Etapa | Fase Método de Factor Variables Unidad de | Parametro Producto
1 2 determinaciéon Medicion | Estadistico
[°0] . 7
¥ % . . Tipos de % del Area
= & Tipificacid P H
: cacion . a
*, § 3 x P Ecosistemas Total
Hho | & 4 g A
2825 s =N » :
S @ s o uperficia % del Area
AR I = Cuantitativo D Ha. < 2
P3| b EE de los Total =2 o
28 | x5 5@ Ecosistemas = £
Fo | 85 g % Ubicacion 5
Lo} , . .7 . .7
S~ | £ © . Geografica | Ubicacion | Ubicacion ©
Qo | o = Espacial . .
Fo | v& de los Geografica | Geografica.
X+ Ecosistemas

I"#$%#.Elaboracion propia 2019.

Etapa 2. Analisis espaciotemporal de la evolucion y cambios en la capacidad de
produccion de los servicios ecosistémicos almacenamiento de carbono y retencion de

suelo durante el periodo 2005 y 2017.

N2 0$).$-#1a<Y @'=NPM]?2#17/-(-)7)-($I0 /1 /#)0/010'#))), IFI0'#I1 2 HS @41 $(, $#!
'l #/11)-2-0/.)$-'1! F1'-3',7'0/0'1! $! #/! +$#)-)4/.)5-1 0" .2#()*$1! 1$-! /#12-$1! 0"l #$1!
C1',9).)$110''12#.)5-"1+,$+$,.)$-/0$11+$, 1#$11". $1)1('7/1J1<1 7-20$! 1$-1)-%)1)%# 1| F@!
+$,1.$-1)12)-(@! -1 #! TIF$,L/ O #$11 /1$1! 1'1 O/-1 +$, 1-(/O$LI! K/! /1,).2#(2,/@! #/!
1)#).24(2, NP1+ 1.0 124 (-3 (/0/11+$,1 ($0$L1#$11 ) +$110'11",%).)$11".$1)1(87).$1IF!/!
121%41)-34#2F - I'##$1J!

<1L17)179),'3) IC2'HSLIE, %S 112, %/-$11+2'0'-1)-3#2), I /1 [#)0/010'#Y), 10" #/11) 12)' (!
7/-,JU1)? 1.$-%),()'-0$! '#! 0)5B)0$! 0'! ./,%%$-$! -1 SBLI-$! /1 (/81! 0"l #/1 3S($1L-(1)1H!
ND-(,.+(-0$! +,(L.2#/1) $-(/7)-/-( 1) =+$#*$@! .-)4/@! +$#-! F! G27$?!1F%1$,%)"-03$!
/1'11(5B).$1!.$7$!'#I$4$-$S@!'#10)5B)0$!0'1/423, 1FI'#10)5B)0$!0'!-)(,5!-$HIV)R'-03!
0)*, 1$11.$7+2'1($11$,IE-). SLISHE ()1 LIF1.$-(,)%2F'-0$!/LLI/WH#13%$,7/.)5-10'1$4$-$!'- 14/ 1!
)20/0'1H! )*D'02.)-0$! #! (7+/(2,/! #$./# O'#1 [),H! *? 1'02.)-0$! #/1! (7+,/(2,/1!
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'B(,'7/110'#$11'0)3).)$1L (-($!"-1)-*)',-$1.$7S!-1* [-$S@! F!,'02.)-0$! +$, 1#$! (/-($! #/1!
T)L)$- 11 $-(/7)-1-('1 OV #/L)-1(#.)$-"11 0" I 1.)5-10'1 =", IL/J 1=a#t$,'1! <,(/I@!
NPM]P

T-*,0,0 #! +,$.'1$! 0'1 0'1,/0/.)5-1 O'#! 12'#$@! '#! /12/! FI #$11 ,'.2,1$1! %)$#51).$1! '1! 2-1
STHE--CVL- )+ [ESLL#11'12,)0/01 /#)7'-(1,)/ F1 01 #$1!1 7'0)$11 0 %)0/J! K$1!
1L-($7/110'1#/10'1,/01.)5-1 0 12'#$! 1$-1-27" $1$1IF! .$7+,-0-1#/10)17)-2.)5-10' #/!
3',)#)0/0@'#/!1.)0)3).1.)5-@ /N LI#)-)41.)5-@#I/H#.1#)-)41.)5-@'"H10'()$,$10'#/1'1(,2.(2,/10'#!
12'H$@'2-/", $1)5-I5#)./1GLO, )./ # JOIF#/1+8,0)0/10'17/(' ) )/'$, |E-)./IF1%)$0)*', 1)0/0J!
K/L,'+,.21)$-'111$.)$.$-5  7)./11, 12#(/-(111$-@""-(,'$(,/1@! C2'1#/! +,$02.()*)0/010' 1 #/!
7/-$1 01 $9%,/1 /1,L.$#/) EL #$11)-1,'1$1! I JO$L! +$,1 #1 /1,).2#(2,/! '1(E-! /F-0$@! #/!
)LL) 114S-1112,%/-/11 L(EN27"-(/-O$!F1#/1+$%, '4/1, 2, 11 L(EV,/+/-0$!=a<Y @!
NPPc2J!

K$11'132',491"-./7)-10$11/1 " L(/%#.' 1#1+,$02.()%)0/01 01 #$11 12'#$110'1,/0/0$1! 0'%'-!
STHET'-(/,1'1.$-1$(,/11 7'0)0/1! C2'1/3".(J-1 11 +,E.()./11 0L /+,$* .G/ T)'-($! O'1 /!

O, @V-141,(). 24, 1#11/1,). 2#(2,10'.$-1' *1.)5-@ ¥/ 11%2'-/ 11+, E..()./ LI, L $# LIFH/N'1()5-!

0'#! ,)IS@! /1L! .$7$!#/! I'L()5-1)-(1,/0/1 0" #$11 -2(,)'-(' 1! Ot #/1! +#/-(/13) "1(20)$1! G/-1
0'7$1(,/0$! C2'1 .2/-($! TEL 11 +/,".11 2-1 1)L(7/ /1,L.S#N 11 2-1 %$L1C2'1 /(2,141 -1 12!
'"1(,2.(2,/10'1.2%)', (/@' 1+/.)/0$10' E, %$# 11F1.2%) ", (/1*I' ((#@' 7'-$11+$1)%)#)QUG/F! 0!

' $1)5-10H12H$IIN2 /-(11)I#$1 @' 1'1G/-120#)40$!(8.-)./11/1,$3$, 1(/#11(,/0).)$-1#1@!C2'!
+,.$+8,)$-/-1.2%)", (/1 -/(2,/#@" +/,/' +,$02.), 1 #)7'-($1! 1)-1 121/, ONSL! /1 #/,1$! +#14S$) [#!
7'0)$/7%)'-(1=a<Y @'NPM]?J

2.1 Analisis espaciotemporal del almacenamiento de carbono.

ZI, 11107111 1-00/010') 1, %$-$1#T/.-/0$!  OHIE,101'1(20)$! 11 20#) 4841 1)12)'-(" !
7'($0$#S$IL/UIM?IAS0)3)./.)5-10'11",)'110'1 21$10' 1 1 2'#$I=TTTIF1: T21.$-19%/1"-1) 7TEI'110']
1/(8#)('1 0 1'-18, K/-01/(' RG'7/().] Al++ 1 =RA?! I NPPV! FI K/-01/(! YKT! NPMQJ! Z/,/!
"1071,14#.1-()0/010')./,%$-$!/#7/.-O$I0HIE, N0 1(20)$@! 1'1##*  SIN.I%$I7'0)/-(1#/!
H1%S$,1.)5-10HI7/+1C2'1 '+, 1'-(/1.,($1,E3)./7'-(1#/14$-/10""1(20)$1)0'-()3)./-0%! -!
1H$110)3,-(110+$1101 . $1)1('7/1! /1,8 LI0H/1L.1,(/110"121$10' 1 L 2 HSIFI¥1'(/.)5-10]

#11')) ITTTIFI0 #Tm"STHIN?!<&21(10"#/1! #/1'110' 1 #$ 11 +$H#LIS-$110'1 21$10' 12'#$! /1 #/1!
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YTEI-LIL/(#) (# 1THIO2IM ) 7)(1.)5-1F1.2/-()3).1.)5-10' 0/ )+$10'*1'(1.)5-1 F1 21$10'#!

12'#$!-1/7%$11+)S0SLHIX P <-E#) 1) L1'L+)$(7+$,/H@! 1$%, 1#/1*$#2.)5-1F1.[7%)$11"-1#/!

12+',3).)'1$.2+/0/1+$,1./ON () +$I10"+1'(1.)5-HIFIV21<-E#)1) 11 1$9%, 1#/'*$#2.)5-1F1 ./ 7%)$1!
L1 # J41)0/0! 0 +,$02.)5-1 FI 0)1(,)%2.)5-! "1+1)# 0% 1'%).)$! ".$1)1(87).$!
BT1-7)-( $10'11,%$-$INPPVIFINPMQY-1#/1>1:4J

Cuadro 4. Almacenamiento de carbono.

4", 9%-)%
-)")./01#20319

710-#-%-)% 8#.9/)"..%

rHSH%Y | H)% %).02031 9%| I("#-:("02, 9

H2". % | 4#.0#56)00

g
Z *
g -8964) <
H)-8%4)4*4™ <
reyoest | x| ¥
= H<)-8%&)&9U "), JH-#* D#-ST)8 U()y") s | T| 2
% ).0")ak o | %
H* X
Y V
R T
X
<

HB."<.#*4 )$<+,CY%"%"*4*")4)*" #$%$R ()

I$8I6(),*)H #. <"Yo>-+=") (JOHE - ) <) +) Vo 4)H
2-B.O6SHE *2.0)"-) (%-&H*4") J-# *

Q%4 HA<"Yo> 5L ¥ Yo A).()"-) (%8

|
I"#$%#.Elaboracion propia 2019.

2.2 Analisis espaciotemporal de la retencion del suelo.

ZIJ1 J#.24 1 #1 +8,0)0/1 0"l 12'#$! +$,1 ", $1)5-1 GLO,)./1 1' /+#).5! '# 78($0$! 0'-$7)-/0$!
" 2/)5-10-)* 1/#10'1Z8,0)0/10'>2'#$11="0Z>?! =:2'-$ &I2,(/0$@" ' #EL1C2 ## @'K5+8
>/-($1@! >E-.GB$G-@! [! S$-4E#'E/,)$1@! NPMcH! 1.G7"),! [! >7)(G@' M@
'B+,'1)5-10'1(/!'.2/.)5-'1U! |
!
!

5161781981:8!;81<81=
!
A$-0' |
<UZ8,0)0/10'112'#$!+$,12-)0/010'112+',3).)'1=(-|G/IN$2
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bUIA(S,! O'1#/1##2%)/1$!L-0)."10'"",$1)5-1+#2*) [#!=AlJI 77! |G/ GIP
hU'A(S$,!",$0/%)#)0/0!'0'#! 1 2'#$!=(-J! G/IG|G/IAII77OFL0" 32, ('7'- (10" #/1 (B(2,/!
0'#$1!112'#$1@'#/'C2"1-$1+2'0'11"13E)#7'- ("1 7'&$,/A!
KU!A($,'#3-1)(20!0'1+'-0)'-("1=/0)7"-1)$-/#?  d!
>UIZ0)'-("'=/0)7'-1)$-/# 20
QUIA(S,'0'.9%",(2,/™I'(1# aN
ZUNA(S,+,E.()./110'1.2#()*$J!
!
"1(/'.2/.)5-132'1  0)1'VO/! +/,/V#/V +,'0)..)5-1 0T #/1 ', $1)5-! -1 12'#$1 +,'3 (7 (!
/LL.$#/LIF!.$-19%/1"/-2/#Im$! $%1(/-(@!.$-()'-'1 /#12-$1!L-0)."1! F! 3/.($,'1! C2'@! .$- #/!
0'%)0/'/0/+(/.)5-@!G/."-1C2"#/"".2/.)5-1+2'0/1(/17%)8-12()#)4/,1'I'-\[#12-/111)(2/.)$-' 110!
7/-'&$! 38,"L(/#HHZS$,(212'4/A@'NPNINKH1!3/.($,'1!1C2'1.$-1)0",/1#/1".2/.)5-1"0Z>11$-1#$1!
1)I12)-('1U!
!
Factor R. Erosividad de la lluvia.
93,,'1+3-0'l /L #/1 ', $1)*)0/0! I'-",/O/' +$,! #/' +,')+)(/.)5-! 7°0)/! [-2/#@! #$1! O/($1! 1"
$%(2*%)",$-10'#!>"*).)$IA'('$,$#51).$!m/.)$-/#!=>Am?IFI0'#!11$3(n/,"10" 7/-'&$!0'10/($1!
A)T/($#51).$1! 0'1/,,$##/0$! +$,! #/1! m/.)$-'1! 0-)0/1! _9KTIYA™! =9#)7/("! 9$7+2()-I!
Z,$&.(?J! Z/,/! #$1! 0$1! +')$0$1! O'! '1(20)$! 1 .$-1)0',/,$-! O/($1! O'! #/1! '1(/.)$-'1!
7'('$,$#51)./112%)./0/110'-(,$! F!'-I'#1 . $-('B($! 0'#!E,'/10'1'1(20)$! =>E-.G'Al',-E-0'4@!
NINSLIA-0$4/  &/#1.)$1@N14#/19,241b'F'1@!A'-0$4/IA/,(L-'4@!['b/7$160'F'1@'NPMO?
!
Z1LM1(0)71,) #1V,$1)*)0/010'#/1##2*) ' =b?11'12()#)45!#/1'.2/.)5-1.$,,'1+$-0)"-("1/'#/!,')5-!
TTIO"#/1b'+D%#)./'A'B)./-/@'0$-0"11'12%)./'#/14$-/10"'1(20)$ka#3$, 1! K5+'4@! A/, (L-'4!
A-1@YY,$+HANAS(/@IA'&LI>-1@![19/,,)##$!ISS-AE# 4@ !NFRTIB0'#$!/+#)./0$!32'U
!

>16!1?7@8@'AABCD!E!@8!@@F!FFGCDH!1%(!7D!6!@8!lJ
!
~$-0'U!!
k UL/#$,10'"TOPY/-2/#1"-1Al}7 7'=G/}G,eM
WU2*)/1[-2/#!'-177J !
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|
"#13/.($,'0"",$1)*)0/0!'=b?@! 1" ./#.2#5! /1 +/,(),! 0" O/($1! +,$7'0)$1! 0"l +,".)+)(/.)5-1 /- 2/#!
=++?@""1(/I'B+,'1)5-1+',7)()5!.$-$.", /"', $1)*)0/0!0"#/1##2*) /7' 0)/ /- 2/#1+$,1./0/"1(/.) 5-!
A)71($#51)./@'+31(,)$, 7'-(@'¥H13%,7/.)5-11"1(,/%I&5"-I'#I1>TSI<,.ST>IMPJc@!+/,/'#$!. 2/#!
1'1G)4A$!12-/N)-(,+$#/.)5- 10" #$11*/#$,'110'",$1)*)0/0@! ' 7+#'[-0$ #/'G',,/7)-(/' T~ r! O]
>+/()#I<-HFL(IR$$HL@!'1('178($0$!1'IG)4$!+/,/1./10/1+'))$0$!0"'1(20)$!NPPV!IFINPNM@!F!/1L!
1'1$%(2*), $-1#$1/+/110'#13/.($,'b!"-13%,7/($,/1(, !

!

Factor K. Erosionabilidad del suelo.

"#13/.($,!0'",$1)$-/%)#)0/0' O'#! 12'#$! =h?@! 1" ./#.2#5! .$-1#/1)-3%,7/.)5-1 $%('-)0/1 0" #/1!
J,(1170/3$#51). /1. $- LA LU0 1<##'-0'1"MX< 80c@!>/-1A)I12'#!q)-/./-(+'.I"MX< 6
OQ@!:##10';,[*$!"MXXc@! :$#.E-Im™*/0$! 0" R$#2./! "MX&KQ@! ="1./#/U! M|V PORPP!
TM"ST?@!0"#/11.2/#111"0))(/#)4/,%$-1#$110)3','-('11()+$1!10"('B(2,/110"#$LI1 2'#$1 - I'#ISTS!
<,.ST>IMPJcII Z$1(,)$,7'-(1 #$LI +$#LIS-$11 0'#! ()+$! O'1 ('B(2,/1 1" ./7%)/,$-1 0"l 3%, 7/($!
*($VLELC,IHIBL($,INILL/#.2#510'.2,0$L.$-1#1,)()SIC2"  ML(/%# ' I#/IY ,I/-)4].)5-!

0" #/1! m/.)$-'1! 0-)0/1! +/,/N #/' <#)7'-(/.)5-! FI <I,).2#(2,/' =a<Y?! F! C2'1 .$-1)1("! *-!
T2#()+#)., #SL*#S$, LICRUT+,"1-(/-1'-! '#192/0,$'V@!/1)1-/0$1!/'#$1!3/.($,'1I ('B(2,/'F!
2-)0/010"12'#$@!1'ID-1#/!.#/1)3)./.)5-10d<Y!dom">9Y @!=NPR@?1('3/.($,!11''1() 75!2-/"

41+ [\#$110$1!1+'))$0$1!10"'1(20)$)1.G 7Y [[I>7)(C@'M]Qe!"#! 7S0'#$!/+#)./0$!32'U!

|

Cuadro 5. Valores de erosionabilidad (Factor K) para diversas texturas de las
unidades de suelo, de acuerdo con la FAO (1980).

Textura Textura
Orden Gruesa  Media Fina Orden Gruesa Media Fina
Acrisoles A 0.026 0.040 0.013 Luvisol 0.026 0.040 0.013
Ortico Lo
Acrisol 0.013 0.020 0.007 Luvisol 0.053 0.079 0.026
Férrico Af Plintico Lp
Acrisol 0.026 0.040 0.013 Luvisol 0.053 0.079 0.026
Gleico Ag Vértico Lv
Acrisol 0.013 0.020 0.007 Greyzems M 0.026 0.040 0.013
Huamico Ah
Acrisol 0.026 0.040 0.013 Nitosol N 0.013 0.020 0.007
Ortico Ao
Acrisol 0.053 0.079 0.026 Histosol O 0.013 0.020 0.007
Plintico Ap
Cambisol B 0.026 0.040 0.013 Histosol 0.013 0.020 0.007
Eutrico Oe
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Cambisol 0.026 0.040 0.013 Podzol P 0.053 0.079 0.026
Cromico Be

Cambisol 0.026 0.040 0.013 Podzol 0.053 0.079 0.026
Distritico Férrico Pf

Bd

Cambisol 0.026 0.040 0.013 Podzol 0.053 0.079 0.026
Eutrico Be Gleico Pg

Cambisol 0.013 0.020 0.007 Podzol 0.026 0.040 0.013
Ferralico Bf Huamico Ph

Cambisol 0.026 0.040 0.013 Podzol 0.053 0.079 0.026
Gleico Bg Ortico Po

"#$%HE A0, 1980.

Factor LS. Longitud de la pendiente y pendiente media del terreno.
"#LE#.2#$10'IK>11"H#*510'13%,7/1)-0),".(/'V'+/,(),!10'1#/1.2/.)5-10"" ,$1)5-+$("-.) /#!1=bhK>7!
0'3)-)0/!'-1(8,7)-$110'1=K>?JIK/1",$1)5-1+$("-.)/[#!10'(", 7)-5!7'0)/-("'#/!)0'-()3)./.)5-10"

#E1! */#3$,'11 $%(-)0$1! 0" #$1! 3/.($,'L! (,/%/&/0$L! F! 1" '#/%$,FHHB! C2'1 .$-("7+#/! #/!
72#()+#).1.)5-10"#$1*/#$,'11-278,).$1!10"#$1!13/.($,'1Ib@'h!FIK>@!C2'11$- 1#$1!'-',/0$,'110'#!
+,3./ 18I $1)*$IF112!+,$02. (' 11#/1", $1)5-1+$('-. ) /#!=($-|G/|N$?J!

!

Z$,!.$-1)12)-('@'#/"'1()7/.)5-1)-0),".(/'0'#!13/.($,!0'1#$-1)(20!0"!  #/1+'-0)-("1K!1"1%/1/1"-I'#!
1)12)-(1/-E#)1)1@! 0'1/.2',0$! .$-! #/1 ><~"bU #1'1()7/.)5-1 0'#! 3/.($,! O'l #$-1)(20! 0" #/!
+'-0)"-(IF!+'-0)-(17'0)10'#!(,,-$!I=K>?11"1$%(2*$!0'l/.2',0$!.$-1#/1>< "b/1+/,(),!0"!
2-1143-17)-($'7/(7E().$H!.$-1)0",/-08!C2'@!+/ N#SLI(,,"-SLV/A(IT'-(",$1)$-/%# 1@ #/!
(/2101 $1)5- #1111 1$.GSI*. " 11 7/FS,\C2'1#/1(/1/10'13$,7/.)5-10"#S LI 1 2'#STHIA/ . 2/#11")
$-1)0"/I0'INP!($-|G/|\$L.$7$!+,$7'0)$!-/.)$-/#!+/,/1A8B).$@#$!C2'I'C2)*/#'/1(*-',12-/!
+8,0)0/10'IN!7710112'#$!+$,!G/|\$I!!

!

N2 081 $-I'H#LS-+($101(C,, -SUAIT-(1, $1)$-/%# @!.$7$!.,)(,)$!010'3)-).)5-10"!
E,/11"1(,/(81)./110"/(-.)5-@! '#! 3/.($,' 0'1 +8,0)0/! 0"t 12'#$! 0'-(,$! O'1 #/1 "0Z>1 +2'0"1 1!
121()(2)0$!+$,I'#1*/#$,!0'leRL0/7" 6A/,(L-'4@!9/7+$1A'0)-/@![!S/,.L/ &/7/.G$@!NPME?
1)'-08!"'C2)*/#'-("\I1(-' I#M)12/#0/0V/#1'%,/)./@!.$7$'11172'1(,/1'-1#/11)12)'-("".2/.)5-U !

!

516!79;:IEl<=I61J" !
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9$-1)0',/-0$1C2' ' #1*/#$,10"#$113/.($, 119V FIZI1$-1)12/4# 11/1#/12-)0/0@ "' 1($1) 7+#)./1 (-
2-1(,,-$10'1-20$1%/8&$!%/,%'.G$!.$-()-2$@! F! B);E.()./110'.$-1'*/.)5-@! .$- 1#$! C2'1#!
J#/.)5-111'02."/U |

JU6179; |
!
NUHI 21)5-1[-()$,1 ') JH. 24 1 *#$,1 01 eR! =McP! ($-|G/|\$?2J! K$1! */#$,'11 0"l b!
=' $1)¥)0/010'1#/1##2%)/2I FIN1 =" $1)$-/1%)#)0/01 0'# 12'#$?1 1'10'(, 7)-/- 10" (/##10'-(,$1 0!
101 '1(20)$IFI1$-14/4$,'11.$-$.)0$1H! 1101+ &5/IKSIF I 7$0'#$/+#)./0$132'U
TN

;161J"K79 !

NN TN LN S%() - #SL#S,' L0 K>S@! C2' Y/, L/-10'10T . S -148-/1) .- /(P!
+$(-.)/#10",$1)*)0/010 1/ ##2*) " FU#(/!',$1)$-/1%)#)0/010#I L 2'HBY L (/1*/#$,'1).",./-$11/]
e@!"-1#21/,'"1'0$-0"#$1!*/#3$,'110'",$1)*)0/0! 1$-1%/&$1! $!'-1./1$110$-0'1'#1 1 2'#$!+,"1"- (/!
(N, D)LC-)MN#N,$1)5-JINC2LIC2 L'+, 1" -(/M#/1'B)L(-.)/N O */#$,' 1 7/F$,' 11 F!
7'-$,"110"1#/12-)0/03!",$1)5-!/.(2/#FI+$(-.)/[#10  '#112'#3$J!

!

Factor C. Cobertura vegetal.

K/N'1()7/.)5-10'#13/.($,'0'1.$%", (2,/!*'I'(/#!=97?11"1$%(2*$! 7'0)/-("#/'7$0)3)./.)5-10"1#/1!

1) UTTTI=NPPV?!IFLTI=NPNM?I0'121$!0 112" #$IF!*'1'(/.)5-10# TM"ST@!.$-1%/1'I-1) 7EI'-'1!
0'1/(8#)("N0'#!1'-1%,!K/-01L/(!RG'7/().! A/++' 1 =RA?!"-INPPV! FI K/-01/(' YKTINPNMJ! M
1.2',0$!.$-1#$1! ' 12#(/0$1!+/,/1.10/1".$1)1('7/@! 1" #'11/1)1-512-1*/#$, | FI/1L1 1" +,$."15!'#!
7/+1'0'#!3/.($,19!1=92/0,$ !c?D

Cuadro 6. Valores de la cobertura vegetal (Factor C) para los diversos tipos de

vegetacion.

Cobertura vegetal Media anual del factor C
Suelo desnudo 1,0
Bosque o matorral denso 0,001
Sabana o pradera herbacea en buenas condiciones 0,01
Sabana o pradera herbacea sobrepastada 0,1
Maiz, sorgo o mijo: alto rendimiento con laboreo convencional 0,20 -0,55
Maiz, sorgo o mijo: alto rendimiento sin laboreo convencional 0,50 -0,90
Maiz, sorgo o mijo: bajo rendimiento con laboreo minimo o no laboreo 0,02 - 0,20
Maiz, sorgo o mijo: alto rendimiento, laboreo con chisel entre residuos 0,23 - 0,20
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Maiz, sorgo o mijo: bajo rendimiento, laboreo con chisel entre residuos 0,30-045

Algodoén 0,40-0,70
Pradera herbacea 0,01 —-0,025
Soja 0,20 - 0,50
Trigo 0,10-0,40
Arroz 0,10-0,20
Cacahuate 0,30-0,80
Palmera, cafeto, cocotero con cobertura vegetal 0,10-0,30
Pifia cultivada a nivel, con retirada de residuos 0,10-0,40
Pifa cultivada a nivel, con residuos en superficie 0,01
Patata, surcos segun la pendiente 0,20 -0,50
Patata, surcos transversales a la pendiente 0,10-0,40
Caupi (judia de vaca) 0,30 - 0,40
Fresa con cobertura de mafias hierbas 0,27
Granado con cobertura de malas hierbas 0,08
Granado limpio de malas hierbas 0,56

Tef (Eragrotis tef) 0,25

Cafia de azucar 0,13-0,40
Name 0,40 - 0,50
Guisante de angola 0,60 - 0,70
Judia mungo 0,04
Pimiento 0,33
Cafeto: después de la primera recoleccion 0,05
Platano: después de la primera recoleccion 0,05-0,10
Papaya 0,21

I"#$%#&Porta, Lopez, & Roquero, (1994).

Erosion actual (EA) y Erosion potencial (EP).
N2 ,08!.$-1#/1><Nb@! +/,/1$%(-, 1 #/1',$1)5-1/.(2/#!'-1./0/1+')$0$! 0''1 (20)$@! 1"!
$-1)0',5/1(/1/'0'13%$,7/.)5-10"#$ 111 2'#$ 1 1=NP!($-|G/|\$'+,$7'0)$!-/.)$-/#!+/,/'1A8B).$? @!
S(TRL3L(S,) 0 T=#S$-D)(201 0N A1 +-0)-(TFN +-0)-(T 7' 0)/T O (L, -3 T'0)/- (T #)
G',J7)-("A/+I<#1'%,/1'-1<,.1)1I19$-1'#1*/#$, 1 O'KIF! >@! L' /#. 2#5!1#/1 (/110" "<IF!"Z!
7'0)/-(CH/LI1D)12)-( 11,7 )S- L# %, /). /1U !
!

L56"K;:! !

L=6J"K;: !
!
~$-0'U!!
L5!6!L3+&MN(!'1/94'0
L=16'L3+&MN('2+/$(1M'O!
|
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<#ENT+HET'-(,"L(I"7' (POSHBIL/#SLI*/#$,' LI0KIF!I> !+ $+$,.)$-/-1.,)(',)$!00'3)-).)5-10"
#I1'E,'/11+)$,)(/,)/110"/(-)5-@/#7)17$()' 7+$I'LI+$1)%#", ' 1#)4/,12-'&',/,C2)4/.)5-10'!
#/1!/.()*)0/0'110'1.$-1",*/.)5-1I"-132-)5-10"1#  /1+$(-.)/#)0/0'+,$02.()*10'#!(",,"-$!F!+$,!
HIHS,.$-57).SIFI1S)/HC21L(/LE, /1!, +,"1-(/-3198-1%/1'-I'L($@#/1'1L() 7/.)5-10'#!
3/.($,!K>1.$-1)1()5!-1121()(2),'#$1!10/($L1 01 #/1.21.)5-1-(,)$, 1 -1'#1+,$1,/7/'<b9ST>!
MPJcJI1'1215%/1G',,/7)'-(/'\A+!<#I'%,/1"-1>+/ ) [#\<-I#F1L(\RSS#LI+/ /' /,\#$117/+/110"!
K>1'-13%,7/($,EL(, '=92/0,%$!Q2

!

Materiales

T-3%,7/.)5-19/,($1,E3)./U' a/.($,! bH! 7/+/' 2%)./.)5-1"1+/)# 0" #/11'1(/.)$-"1! =>AmM?@!
al.($,! hH! 9/,(/1! "0/3%#51)./1! .$-1 #/*Ul H## O <##'-0'! "MX< 8T@! >/-! A)I2'#!
q)-/./-(+.1"MX<  80Q@! :/##10';,[*$! "MXSXc@! :$#.E-! m™*/0$! 0" R$#2./! "MXXQ@!
="1/A#/UIM|VP!PPPIO'#! Tm"ST?@!a/.($,!K>H!9/,(/1 ($+$1,E3)./I'-13%,7/($!*'.($,)[#@! ="1./#/U!
M|VPIPPPIO#! Tm"ST?@'a/.($,'9H)7EI'-'1!10'1 1/(8#)('K/-01/(!RG'7/() .| A/+=RA?'NPPV!
FIK/-0L/('YKTINPMQ!F!#/11./,(/110" 21810 12'#S FI*T'(/.)5-I TTTIFL:TIO#! Tm"ST!="1./#/U!
M|VP!PPPIO'# TmM"$T?J

!

ZILET'((S110M#/ANTEI-"LUIN27!0,'3' - )'rS>leX@!1' '+, $F'.(/,%- I (I7N$!0'"!
SHONOIMVI 71+ T#/ANTE-"110"1/(8#)(TFINP! 714/, /'#/1)7EI'-"1 E1(,' 0" #/'"0Z>@!
+,$F'..)5-10RA!I=0-)*,1/#'R,/-1*  1/#A',./($,?@!9$-/'MX!m$,('J! !

!

T-3%,7/.)5-1 01 Z,")+)(/.)5-U! Z;'")+)(/)$-"1! 7'0)/! [-2/#! =>'*).)$! A'('$,$#5]).$!

m/.)$-/ #BIPNIFIOKTOYA@!NPNI

!

>$3(n/,'UI>$3(n/,'I<,.IST>IMPJc

!

|

|
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Cuadro 7. Retencion de suelo.

I"HSH% 0#1'% &3"()(%)'% 96-)#)%)'% | #4;5"4( % .
O#"(4% THA-#8*1% 40> %
8O+ YA & O+ BY )"4A5-6H.+6 % &)-+6 % | 11"#)<1"-(D
5 (S ("
23 o(8( %30@A(9(B3
e )3$810"(02(*
& [ (+963)"-."
3¢d i/ ™
5 ¥ )3$&=&-(-"-."H(" 2 DE9"@A(9A
& & =2=&( #
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Etapa Metodologica 3. Analisis de la distribucion espacial del servicio ecosistémico de

provision de alimentos.
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3.1 Analisis espaciotemporal del servicio ecosistémico de provision de alimentos.
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CAPITULO 3. RESULTADOS Y DISCUSION
3.1! Caracterizacion geografica de la Subcuenca Valle de Bravo-Amanalco.
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Figura 3. Municipios que forman parte de la subcuenca Valle de Bravo - Amanalco
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Relieve
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. Figura 4. Relieve de la Subcuenca Valle de Bravo- Amanalco.
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Figura 5. Suelos de la Subcuenca Valle de Bravo- Amanalco
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Figura 6. Tipos de clima en la Subcuenca Valle de Bravo- Amanalco.
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Figura 7. Mapa de Subcuencas de la Subcuenca Valle de Bravo- Amanalco.
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3.2! Analisis espaciotemporal de los ecosistemas de la Subcuenca Valle de Bravo-

Amanalco 2005-2017.
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Figura 8. Ecosistemas de la Subcuenca Valle de Bravo- Amanalco 2005.
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Figura 9. Ecosistemas de la Subcuenca Valle de Bravo- Amanalco 2017.
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3.3 Analisis espaciotemporal de la evolucion y cambios en la capacidad de produccion
del servicio ecosistétmico almacenamiento de carbono durante el periodo 2005 y

2017.
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=q)/-)1!['A-.2..)-)@NPPQ?

KN'1()7/.)5-10'#1 [-()0/010') ./, %$-SUHT/-IOSI-IHIE, 10 '1(20)§I 11451 /1./%S!
7°0)-(C 1N #%S$,1.)5-10"#SLI7/+HLIC2' '+, 1~(J-1 1 ($1,E3)./7- (141 4$-11-1 /7% $1!
+)$0$1@1)0'-()3)./-0$!"-1/O/ 7/+/H#S1I )+$110'". $1)L(7/11/1(,/*8 110" #/11./,(/110'1 21!
O'1L2HSIFI*I'(/.)5-10"#/11' Y ITTTI=NPPV?!F!: TI=NPM@PH"STI!"#1./, %$-$/#7/.'-10$!
1'1 $9%(2*$! 0'1 /.2',08! .$-1)-0)./0$,'1! O'l /#7/.-I7)-($! O') ./, %$-$@! #$1! .2/#'1! 1"
T24#()+#).,$-1+$, 1#112+' 3).) 1 (S(#10'1./0/1". $1)L(T/IO'HIE, 1011 (20)$@' 0" (/#7/-' /!

C2' WL [+1)O/ONO AT -T)'-(SI L'+, 1-(/1+,/LION L' )10 () T+$ 1=A$,3L-!bL$1!
'(I#J@INPIAV?

I

<1.$-()-2/.)5-@!-'#1.2/0,$! ]11'10'1.,)%'#/112+',3).)10" JO/'.$1)1(7/ '-IG.(E,/1@I1L!
STSIH S, (& IFIH (S(#10'./,%$-$I#7/.-10$  @!'#1+')$0$10''1(20)$INPPV @I 2/#!
1'1$%()'-"10' 72#()+#)./, 1 '# #71.-10$1 0') 1, %$-$! +$,1 #/112+',3).)10'./O/N".$1)1(7/J!
g2'0/-0$10"#11)12)-(13$,7/  I'#1./,%$-SU#T/-0$!-  '#1+)$0$!01'1(20)$'NPPV@!'1!
#11)12)'-(U1%$1C2'10'17)B($10'1+)-8-.)-$1=Q1e OO IcNI($-10'1./, %$-$V/#7/.-10$? @!%$1C2'!
0'14)-$!=Q!PVeJN]!($-2@!%$1C2'10'1$F/7'# =N JQPINQ! ($-?@! %$1C2' 7'153)#$! 0" 7$-(\V!1=N!
NOXJOV!($-?@!%$1C2'17)B($!0'Br) H=0eeN$-?!F1%$1C2'10""-.)-$!1=0eQJIV]!($-10'!
1 %$-$V#7/.-/0$2J |

|
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Cuadro 9. Almacenamiento de carbono en los ecosistemas forestales de la Subcuenca
Valle de Bravo- Amanalco en el periodo 2005.

. Almacenado de
Superficie de
carbono por
. cada . Carbono total .
No. Ecosistema . tipo de Referencia
ecosistema e almacenado (ton)
(ha) vegetacion
(ton/ha)
Bosque Figueroa et al
1 mesofilo de 4502.92 0.4962 223435 20%0 ’
montafa
o | Bosquede 820.13 0.4726 387.59 Figueroa et al.
encino 2010
Bosque mixto ;
3 | de encino - 824.99 0.4706 388.24 (Morfin Rios et
. al.,, 2015)
pino
4 | Bosquede 6322.42 0.4698 2970.27 Jimenez-Perez et
oyamel al. 2011
5 | Bosque de pino 15 059.30 0.4687 7058.29 i 1m§(;‘flz'PereZ et
Bosque de ,
6 | mixto de pino - 16 646.03 0.4706 7833.62 (Morfin Rios et
) al., 2015)
encino

"#$%#& laboracion propia con base en Morfin Rios et al., (2015).
|

"1%1.2/0.81 MPL'0'L.,)% 1112+ ,3).)10'./0/" $1)1(7/11G".(E, [1@!"#1+8,-(/&'10"

1 %$-$! 71, -10$! +$,1" $1)L( T/ F 3)-17'-(1'#1 (SU# 0" .1, %$-$! [#71.-10$@! -1'#

+)$03$! 0''1(20)$! NPMQJ! g2'0/-0$! 0' #/1 1)I12)'-('1 35, 7/I1#! ./ %$-$! /#71.'-10$! +$,!

ST/ -IE+))$0$10'1'1(20)$INPMQ@!'1I'#11)12)'-(U1%$1C2'10'1 7)B($10'6-))$5!
=QIVVOJ]O!($-10'./,%S$-$/#71.-10$?@1%$1C2'10'1+)-$'=c!]e VIMP!($-2@'%$1C2'10'I$F /7 #1=N!
IVPJeQ! ($-2@! %$1C2' 7'153)#$! 01 7$-(/V! =N! MeQJ]X! ($-2@! %$1C2' 7)B(SHI'$L.)-$
=0edNX!($-?!F1%$1C2'10"'-.)-$1=0QXIQP($-10'./,%$-$!/#7/."-/0$?]
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Cuadro 10. Almacenamiento de carbono en el periodo 2017.

Superficie de | Almacenado de Carbono
No. Ecosistema cz.lda carbono por flpo total Referencia
ecosistema de vegetacion almacenado
(ha) (ton/ha) (ton)
| | Bosque mesofilo de 4 409.39 0.4962 2187.94 | Figueroa et al. 2010
montana
2 | Bosque de encino 792.84 0.4726 37470 | Figueroa et al. 2010
3 Bos.que 46 mixto de 824.99 0.4706 38824 (Morfin Rios et al.,
encino-pino 2015)
4 | Bosque de oyamel 6281.11 0.4698 2950.87 %?‘inez'lberez ctal
5 | Bosque de pino 14 903.13 0.4687 6 985.10 %?‘inez'lberez ctal
6 Biosque 46 mixto de 16 051.69 0.4706 755303 (Morfin Rios et al.,
pino-encino 2015)

|
"#$%#& laboracion propia con base en Morfin Rios et al., (2015).

<ILI7) 17V I (%S $T+/,1.)5-10"#1+,$02..)5-10"H#T71.'-17)'-($10'./,%$-$!
LT%S$1+)$0$1I0L(20)$@ 1. 2411+, 1= (/'-1#1 92/0, SIMHIH! $1)1('7/.$-17/F$,!
IH71.-17)-($10'./,%$-$132''#1%$1C2'17)B($10'1+)-$!'-.)-$L.$- IMP @!Q]JIMPY($-'#/0/110'!

1 %$-SUHT-IOSIFIL(S!-I"#1+' ) S0$I0'INPPVIFIH# C2'1(2*$1 7'-$ 11 #71.-17)'-($10'!
1,%$-$10'%)0$!/1#/17'-$,112+',3).)'1C2'1.2%, I'-I'#IE, /10''1(20)$!" 11 '#1%$1C2'1 7' 153)#$!

0'1 7$-(V! -1 '#1 +')$0$! 0! NPMQJ! "#1'.$1)1('7/! C2'1 G/ +,0)0$! 7/ F$,! 12+',3).)'1 F!
JHT1.-17)~($10')./,%$-$!-1#$ 11+ )$0$110''1(20)$!" 1I'#1%$1C2'10'1+)-$!= AMVCIMQ!GBIF!
QOJNP! ($-J! 0" ./,%$-$2@! #! ' $1)L(7/! %$1C2' 7)B($! 0" -.)-$! +)-$! -$! G/! 123,)03!
7$0)3)./.)$-'111)1-)3)./0*/1J |
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Cuadro 11. Analisis comparativo del almacenamiento de carbono en los ecosistemas
de la Subcuenca Valle de Bravo- Amanalco 2005-2017.

" " M4-()(%/@@A%I '4-()(%/@@A
-()(9 -()(9
M4-()(N/@@% '4-()(%/@BCo /@B DY%/ @BC
=% L(1-1M5# % ) ) :34)-)#1%D% | o4\ \u10rno
E>§4F--%) JHAB(6(%"("#*Y J#HAB(6(%"("H*Y E>§4F--%) HOH#6.-#1% :34) )#lA)E.)
H)H% \ \ H)H% n HO6#6.-#1%'6Y
' #*5#.'6#)(% #*5#.'6#)(% . HA8(6(%"("H#*% . .
(1-1"5#% G'(606 G'(606 (1-1"5#% 4454 '64) (% 1>$'4F-.-'%
GH#lo GH#lo GH#lo
G"(6Po
N3$02."
M | "$1?2&*3"-." P"QR!9"S! "TP9"TQ IMUVISP P"PRSITS IPW9OPM ISTOQT
'30%(B("
pn | N38O2.7- 1 y ! 198 VoIS
! 0+&03 UIROMT TUVIQS TVPOVR VSI9UP IMI9SR VIS
N3$02."-."
T | '&X%3"-." U!IP9SS TUU9P TUU9IP U!IP9SS 7@% 7@%
.0+&03",&03
. | N3$02."-." . " " " " "
P 3K(A " W'TH9"P! I"'SVR9"IV I"'SQROUV W"IUMIMM IMS9PM IPM9TM
Q 1%%02 - MQ"RQS9"  V'RQU9"IS W'SUQOSMR  MP"SRT9M1 IVT9IR IMQW9"MV
N3$02."-."
W | '&X%3"-",&03] MW'WPW9"|  V'UTT9"W! V"QQTIST MW"'RQM9V] I'VS9VR IQSP9"TP
1".0+&03

"#$%#& laboracion propia con base en (Morfin Rios et al., 2015).

Validacion “in situ” de los ecosistemas forestales de la Subcuenca Valle de Bravo-

Amanalco.

Z1 10/ I T (SOSHSIL/ L' #4#451/1./%$12-1.2/0,$1.$7+/,/(*$1C2'1+',7)(/1)0'-()3)./,!
#111.$-0).)$-"11 - 1H/11 20411 11 $%(2*$! '#13/.($,1 01 1, %$-$! /471.-/0$! +$,1 G/ I@! .$-1 #/!
1()7/.)5-10"  A$,3L-IbL$1I(4I@ =NEWBI /111 '+ '1'-(/I-I'#! 92/0,$MN

Cuadro 12. Analisis comparativo de las caracteristicas ambientales y morfologicas de
los ecosistemas forestales de la Subcuenca Valle de Bravo Amanalco (SBVA) y los
ecosistemas estudiados por (Morfin Rios et al., 2015).

"#$%&'%'($)")*'+, % D0 % 0123 % 4$.5/6%78%"*%,98%%
I"#$%& (BB %" "H#H* & ($-"%*+ &
JO#-#0%)#12&3%%4 5666&7&86%6 98:&

13)@A'%+)B5"9$%&'Y ,($-(/%0;/%&! & 59&88& >&

+$6*,C, % ?"0#0;*&33@ X4 9A66HABIBE 8A9668ADGH
?2"0;/98(&"+@&E/FBY® & 5>&
G(0+*+"+HI&% 1%/0+H/EJ#&+ &
0/ o0/ tA I"#$%& ($-"%*+&@;FK;$(*+& ($-"%*+ &
19)@A%E6('8E JO#-#0%)#12&3%%4 B66&7&5%6 98:&
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,($-(/%0;/%8& 56&78&8B &

&
2"0#0;*8&3$@ 254 9L66 8A96EEADGH
2"0;/9%8(&"+ @&E/FB3@| & 5>&
G(0+*+"+HI&% 1%/0+H/EJ#&+ &
I"#$%& ($-"%*+8&@;FK$(*+& | ($-"%*+ &
J(#-#0%)#128&3%%4 :668&5D6& 98-8

2 :

13) @A'%&'%'6(" a6 T0| ,($-(/%0;/%E& 5MEbLE >&
2"0#0;*&3$@ Zp4 5B668.788@56 8A9668ADEH
2"0;/9%8(&"+ @&E/FB3@| & 5>&
G(0+*+"+HI&% 1%/0+H/EJ#&+ &

I"#$%& ($H) %" #*+&&($-"%*+& .
';(FK);$(*+ . ($% &
J()#-#0%)#128&3%%4 56668 98:&
1$) @A %K' USE, ¥ | ,($-(/%0;/%E&8 &R >&
2"0#0;*&3$@ Zp4 5A:668&%&84966 8A96&
2"0;/9%8(&"+ @&E/FB3@| & 5>&
G(0+*+"+HI&% 1%/0+H/EJ#&+ &
I"#$%& ($-"%*+ & ($-"%*+ &
J()#-#0%)#128&3%%4 B66&56663 98:&
o ($-(/%0;/%8& 598%&08 >&
1$)@A%H'66 2'040*83S@ 24 5D668B6665. 8AO6ERADGG
2"0;/9%8(&"+ @&E/IFB3@| & 5>&
G(0+*+"+HI&% 1%/0+H/EJ#&+ &
I"#$%& ($-"%*+ & ($-"%*+ &
J()#-#0%)#128&3%%4 B66&56663 98:&
. ($-(/%0;/%8& 598%&08 >&
19)@A%HTICS % .040+235@ 264 5D668B6665. 8A0GEEADG
2"0;/9%8(&"+ @&E/FB3@] & 5>&
G(0+*+"+HI&% 1%/0+H/EJ#&+ &

"#$%#& laboracion propia con base en Morfin Rios et al., (2015).
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3.4! Estimacion de la evolucion y cambios en la capacidad de produccion del servicio

ecosistémico retencion de suelo durante el periodo 2005 y 2017 en la SVBA.

K$1!,'12#(/0$1!+/,/1./10/'2-$'0"1#$1!3/.($,' 110" #/1".2/.)5-10-)*',1/#!10'128,0)0/!0'1 >2'#$!
1$-14$111)12)-('1U

!

Factor R. Erosividad de la lluvia:!Z/,/1$%('-','#!3/.($,'b@!1"11'#".. )$-/,$-IM]"'1(/.)$-'1!
H)THSHEI)./LIC2'1L'T- $-(,/%/-129%)./0/11(/-($10-(,$@!.$T$!- 1. $-(B($10"#/1.2'- /]!
K$LI0/($L! 11 ($7/,$-1 0L -$, 7/#1) H)TISHE)JLHIHSLIH/#$, 110" +,".)+)(1.)5-1 1$-1 4!
' 12#(/0%! +,$7'0)$! 0'! Me! \$1!/-/#)4/0$1@! .$7$! 11 72'(,/-!"-! '#192/0,$!'MD! 0$-0'1 1"
C+$,(/-14$110/($110"./0/12-N0"#IL(/.)$-13! !

|

Cuadro 13. Estaciones climatologicas seleccionadas para la obtencion del factor R.

Clave de la

- Precipitacion Promedio Anual Valores Factor R
Estacion

2005 2021 2005 2021
15046 949 895 5.965 5.306
15088 1.192 1.192 9421 9421
15118 1.019 1.159 6.885 8.902
15140 842 932 4.698 5.751
15160 780 911 4.022 5.491
15165 834 4.603
15174 790 945 4.130 5.916
15205 876 5.082
15241 935 1.068 5.794 7.559
15265 808 724 4.324 3.468
15276 1.017 1.133 6.855 8.512
15285 1.079 1.022 7.718 6.923
15287 944 1.121 5.899 8.333
15374 1.156 1.136 8.862 8.558
15378 890 841 5.246 4.686
15392 920 5.607
16036 845 956 4.730 6.058
16122 840 966 8.671 6.183
15130 892 5.268

I"#$%#H8&ervicio Meteorologico Nacional y CLICOM, 2021.
|

"1 #12)12,/1 MPLI$%1' *1C2' - #INSINPPVI#T/FS, ' $1))0/011" 1+,'1'~(51-1#/114$-/1!
-$,1(1F112,$'1(HIF1 72'1(, /1 7/FS$,1)-(-1)0/01-1'#1 72-) )H)$1 0" <7/-/#.$1 01",/ @!

0$-0'1'#1'3".($101#/1+," )+)(1.)5-1+#2%)/#1 ' 12#(51 TEL! $1)*$IIK/LIA$-/11.$-1 2-1+$(-.)/#
0'1,$1)*)0/017/F$,.$,, 1+$-0-VI#/1IE, /11017/F$,!  /#()(20!F1+'-0)-('117'0)/1H!-'"1(/1!
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4$-/11 1. 2-(,/-1".$1)1(7/1! 3%, L(/#'1! .$73$! %$1C2"1 0" $F/7T'H@! %$1C2'1 0'! +)-$! F!
11,).2#(2,/1 0" ("7+$,/#31 >)-1"7T%/1$@! #/! +/,("1 .'-(,/# O'V#/1 > <"1V #/1 4$-/1 0$-0' #/!
+,")+)(1)5-! +#2%)[#! ['12#(5! 1',1 7'-$1! ", $1)*/@!-! 'L(/! 4%-/! 1' 2%)./-! #/1! +'-0)"-("1!
+,$-2-.)/0/1J!!

Figura 10. Factor R erosividad de la lluvia 2005.
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"#$%#RElaboracion propia con base al Servicio Meteoroldgico Nacional y CLICOM, 2021.
|

"1 #12)12,/ IMML'I$%1' *1C2'1+/ [IHNSINPNM @ #/14$-/1-$,"1('10$-0'11'12%)./'#172-).)+)$!
O'1<T7/-#.$10'; ", N2 LN TIFS,!, $1)¥)0/0H!/2-C2'1+/,/'1('1+',)$0$!0''1(20)$!
LH14$-112,'1(11'10)1(,)%2F5!G/)MHH 12, HIFIC2' -1 (IN$Y/27'-(51#1)-(-1)0/010"  1#/!
HH2N-1H$1172-) ) H)$110'1Q)-//-(+. @ R T/LIH(+ IFI#NAS-N 110 /##10'); 43!

L+ $70)B! B L(S! O #1 +,)H)(1)5-) +H2R) N 111 7/-(2*$H! F/I C2' #$11 */#S$,' 1)
0)17)-2F',$-1121)-(-1)0/0V-14#172-) ))$IO'I<T/-4.$I0:" " /@'+ $I1110)1()  %2F',$-!
GL)'#112,@!0$-0"11"1+,"1'-(/-14$-/11.$- /11 7/F$, 1V#()(20'LIF1#/11+'-0)'- (11 7E11%/&/1@!
LPL(NE, L2 (1-L$%, (2,/1138, (I 1@V1,).2#(2,10' ( T+$, HIFI+/1() 4] |

|
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Figura 11. Factor R erosividad de la lluvia 2021.
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Fuente: Elaboracion propia con base al Servicio Meteorologico Nacional y CLICOM, 2021.

Factor K. Erosionabilidad del suelo:! Z/,/' '1()7/,! '#! 3/.($,! h! 1" )0'-()3)./,$-! F!
0))(/1#)4/,$-I'-1'#1+,$1,/7/1<b9ST>@!#/112-)0/0'110"12'#$!F1121!('B(2,/1@!.$-1%/1'I"-1#/1]
J,(1170/38#51)./11'L/#MUVPJIPPPIO'#! Tm"STJIN/.2', 08! $-1#/1 7' ($0S#SIL/10'1#/la<Y @!
+$1(,)8,7-(11"E LYD)I-/,$-! #S1X/ES,'1)'1+.()*$1Y1+/,(),10"#/I('B(2,/'12+',3).)/#!=3)-/@!
7T'0)/'FIL2'1/? FI#/12-)0/01 0" 12'#$! +,'1"- (I KSL! */#3$,' 11 0'Th! $1.)#/,$-'-(,' P@PPQ! F!
P@PX]VH!#$1!*/#$,'"11 7L-)7$1!)-0)./-1%/&/! 121.'+()%)#)0/0! /' #/!",$1)5-1 O'#! 12'#3$J! o-/! *'4!
11)I-/0$11#$2*/#$,'11.$,,'1+$-0)-('L10'#! ()+$10'1('B(2,/''#$LI+$#LIS-$1@!1"./7%)/,$-10"!
3$,7/($!.($,!1EL(,@! . $-1#/1G',[7)-(/'+$#)1$-1($!,/1(,!0'1<b9ST>J!"#!,"12#(/0$! 32"
2-M7N-1 EL()=)12,/ IMNRIC2'ILT7+#' 51+, /1#$110$1!+',)$0$1!10"'1(20)$INPPV!IFINPN
[

[
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Figura 12. Factor K, erodabilidad del suelo 2005 y 2021.
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I"#$%#HRElaboracion propia con base al INEGI 2021.!

Factor LS. Longitud de la pendiente y pendiente media del terreno: K$1!0/($1!0'
#3-1)(20! 0" #/! +'-0)'-("! F! +'-0)'-("! 7'0)/! O'#! (,,-$! 11 $%(2*)",$-1 /1 +/,(),! O #/!
7'(POSHSIL/'O'1#/1><S<bz<@!C2"+',7)()5!$%(-',1)7TEI'-'LI,EL(,!+/,/1./0/1 +',)$0$! 0!
'1(20)$=92/0,$!MX7?

Cuadro 14. Valores mayores y menores a la unidad (8T).

Relacion Descripcion

La erosion provocada por el producto RK es menor del valor considerado

como limite para definir terrenos altamente erosionables, por lo que no

existen problemas de erosion evidente que requieran atencion inmediata, ya

que la tasa de formacion del suelo es mayor que la tasa de erosion.

Este es el punto de equilibrio en la definicion de un terreno altamente

erosionable, lo que implica que la erosion provocada por el producto RK es

equivalente a 160 ton/ha/ afio, es decir, que se estd perdiendo lo que se

forma.

La tasa de formacion del suelo 8T no es suficiente para sustituir las

Si LS <1 —» 8T <RK remociones del suelo, por lo que a estos valores se les debe considerar como
areas prioritarias para el establecimiento de estrategias de conservacion.

SiLS>1—»8T>RK

Si LS =1 —» 8T=RK

I"#$%#&A dame-Martinez et al., 2015.
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"1 #12)12,/) MO $%L /I C2' 1411 4$-/110$-0' 41 */#$, 101 3/.($, K> LI TELI#($S@! 1"
+1-(1 A4S/ TS-(NSL/LLC2' SOT-1 411+ LN OV 141 0" <SS @1 FI G '#1 -5, (1!
(), -$LI0$-0'1"1+ 1.().H11).2#(2,/3 !

Figura 13. Factor LS Longitud de la pendiente y pendiente media del terreno, 2005.
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I"#$%#RElaboracion propia.
|

"L #12)12,/ INKLI$%L /1 C2'1 1411 4$-1110$-0'1 41 */#$,1 041 3/.($, K> LI TELI#($@! 1"
+1-(1 A4S/ TS-(NSL/LLC2' SOT-1 411+ LN OV 1410 F$ @1 FI G '#1 -5, (1!
(), -$LI0$-0'ML"1+ 1.().H11).2#(2,/3 !
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Figura 14. Factor LS Longitud de la pendiente y pendiente media del terreno, 2021.
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Factor C. Cobertura Vegetal:!K$1!0/($1!0".$%",(2,/'*'I'(/#! 1" $%(2*)",$-! 7'0)/-("1 #/!
7%$0)3)./.)5-10"1#/1!./,(/110" 21310 1 2'#B10'#H! Tm"ST!IL' ) LITTTIFLT!+/, 1 #$1LINS1INPPVIF!
NPMEZ/-0$!A$,-$@!S2()8,,'4!S2()8,,'4@'A/#0%$-/0$!d',-E-0'4@!Z/#/.)$'Z(B@![!"1(,/0/!
9/1()##5-@! NREPC2'! +,7)()5!)0-()3)./,! F1 '+, '1-(/,) #$1! )+$1! 0' 21$! 0" 12'4$! F!
*I'(/.)5-1=  92/0,$ WA

[

Cuadro 15. Coberturas vegetales presentes en la Subcuenca Valle de Bravo
Amanalco, Estado de México.

m$ 9%%",(2,/!

M <1).2#(2,10M)1$ !

N <1).2#(2,10'('7+$,/# |
a <1-(I7)-($11G27/-$1 !
X '$1C2'10'1-.)-$ !

Vi '$1C2'10'1-)-$!  @+)-$!
c! '$1C2'10'1+)-$ !

Q $1C2'10'1+)-$! G-.)-$ !
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el $1C2'10'I$F/7'# |

! $1C2'17'153)4$10'17$-(V !
MP 92" +$110/12/ !

MM Z/10)4/%

I"#$%#RElaboracion propia.

ZIVH ) +1-(1)5-1'1+)#10'#l al.($,1910'1/.2',08! . $- 1 #/'a<Y @ #$ 1! */#$," 11 +/,/1 #/1!
S92,/ T (I L1241, $-1-IVL-ISTULHL NEINN).2#(2,/1 01 (748, /#! F1O'L)'1$!
=P@V?H! +/,/1#$11/1'-(/7)'-($1! G27/-$1! =P @ IB2H ®i4)-$@! '-.)-$@! $F/7'#! F! %$1C2']
7'153)#%$10'"7$-(\V'=P@PPM?H!.2',+$1!0"/12/'=P@PM?!FI+/1()4/#'=P@Pe?J!"1($11*/#$,'1!)-0)./-!
#11,/0$!0"+,$("..)5-10'#112'#$!'-10)3",'-('114$-/110"1#/1.2"- /H!'-(,'"'7TELI1"/.',C2'112!
*#$,1/1.,$@!)-0)./!1C2'1#/114$-/1()'-'-12-/'7'&$,!.$%",(2,/@'F!/1L!11'10)17)-2F I'#!'3".($!0'!
#/1',$1)5-1GLO,).1=)12,/! M/2!

Figura 15. Factor C Cobertura Vegetal, 2005.
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<# $7+,/,1#$110$11+')$0$110'1'1(20)$@! 1'1$%1' *1C2'1'#+ $.'1$10'"", $1)5-1/27'-(5!"-!
#AS-11-$, (1014 +, LIV IH10'L: <SIF-14$-/11C2'11'1)0'-()3)./,$-1 GL)N'#1-$, (' F!
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SJ-(CBIOHIE, MO L(20)$H! +8,1 #$1 C2'11'.$-1)0', /I C2'1 +/,/1'#!1 +')$0$! 0 'L (20)$!NPNM@!
127'-(5'#11*2#-',/%)#)0/010"1#/11.$%'",(2,/11*''(1#' LHI#$!IC2'11"1$%1" */1'-1#/1a)12,/ IMd

Figura 16. Factor C Cobertura Vegetal, 2017.
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Erosion actual.!9$-19%6/1"1/1#/! #/1)3).1.)5-1+ $+2'1(/1+$,1#/1a<Y1110'(,7)-51#/ #/1'10'!

' $1)5-1L (M FI+S(-)HIIO$TSI L+, )L #192/0,$IME@#/11+8,0)0/1! ($(/#' 1! F1 7'0)/1!
0'112H$1 1'1'B+,"1/-I-1($-|G/NS@! - (J-($! C2IHIHET)-NON 1241 L' '+$, (/11 77| A\$!

=<0/7' 6A/,(L-'4!"(/#I@!NPNIV?

|

Cuadro 16. Clases de erosion de suelos de 1a FAO.

Conceptos Grados de erosion
9#11! K ! AS0',/0/ | SN AFIT= ] |
Z8,0)0/! N .
=($-|G/|\$2 'MP MBVP VFRNPP NPP
Z8,0)0/'7'0)/!
=($-|G/|\$2 v opP MNV XPP
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Z78,0)0/!

=77|\$? ! ~PJt PJEOJO oJeMoJo *MQOJO

I"HSYHREAO (1980).
|

"4 )71 -ISI=P!L €IMPI($-JI@N?!, '+, 1= (/12-/1", $1)5- 1) [ @'+, 1/ T%$ 11+, )$0S 111 (!
O+$I0", $1)5- 11 S /H) AV - 111411 "L(IF-$, L(10' 1+, L/ 110", FSIFY#1-$, (10']
#1.2- JJ1"#1 1'12-08! /-I$! =MP! €1VP! ($-JI@M?! '+ '1-(/1#/!",$1)5-1 7$0",/0/@! C2'1 1!
H$.[#)A/-12-1IPWIOT#14$-/10'L(20)$I1"#1(,.' 1 /-I$I=VP! €INPPI($-J1@N12!.$-!" $1)5-!
J#(/@10'1/.2',0$!.$-1" #1/-E#)1)11-$I 11+, 1'-(/N"-1#/14$-10""1(20)$!"-1-)-12-$1 01 #$11 0$ 1!
+)$0$10

!

Z1, 11+ )$0$10''1(20)SINPPVIHL#/1'10'T $1)5-1/.(2/#1C2'1+,'0$7)-/1-1##/1.2'- /1" L1#/!
7$0',/0/@!.$-12-1 e]IVWI O #/1 12+, 3).) L (S(/#! F1#1 1)12'1#/1" $1)5- 1)1 /1. $-1 2- 1 MP IV
=92/0,$IM@)12,/ MR

|

Cuadro 17. Clases de erosion actual en la zona de estudio, periodo 2005.

Clase Area (ha) Porcentaje (%)
K)I'/ ! QJO]M@cX MPJV
A$0',/0/ ! cOIMQc@Pe e]JVv
R$(/# QPJIVcQ@ON MPP

"#$%#& laboracidn propia.
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Figura 17. Erosion actual, 2005.
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Me@)I2,/ M2

!

Cuadro 18. Clases de erosion actual en la zona de estudio, periodo 2017.

Clase Area (ha) Porcentaje (%)
K)I'/ ! cJOVP@Pe 1!
A$0',/0/ ! cXINMQ@cX I\
R$(/# QPJVcQ@OQN MPP

I"#$%#& laboracidn propia.
|
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Figura 18. Erosion actual, 2017.
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D#() 7SI/, $1)5-14)1", /1.$-12-IMIX\W92/0,$IMI@VI2,/! M 2

Cuadro 19. Clases de erosion potencial en la zona de estudio, periodo 2005.

Clase Area (ha) Porcentaje
K)I'/ ! ]cQJIN MXI
A$0',/0/ ! cMBX@d ecM
S e®@VNRd MNM
R$(/# QR&Ic@N MPP

"#$%#& laboracidn propia.
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Figura 19. Erosion potencial, 2005.
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#17$0',/0/@!.$-12-1QXIVWIO 112+, 3) ) I(S(H@ W1 1) 12 141 $1)5-11'* /1.$-INXICWIFI+$,!
D#()7$14/" $1)5-14)I", /1.$-12-1PI]WI=92/0,$! NP@I2,/ NP

!

Cuadro 20. Clases de erosion potencial en la zona de estudio, periodo 2021.

Clase Area (ha) Porcentaje
K)I'/ ! cV@X P!
A$0',/0/ ! VN&cekX QX
S M@ X ¥e! NXE!
R$(/# QRIc@N MPP

I"#$%#& laboracidn propia.
|
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Figura 20. Erosion potencial, 2021.
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3.5! Anailisis espaciotemporal de la evolucién y cambios en la capacidad de produccion
del servicio ecosistémico de produccion de alimentos durante el periodo 2005 y

2017.

Z/ ML %).) S $1)L(87). SIHY-EH) 1) LI L+ ) #11 HH*5YL/%SY1-)* #10'L2#()*$110',) I$!
FL2#H()*SLI01(7+$, I FIL, '+, 1'-(51 7'0)/- (1.1, ($1,/3L//2($T/() 41013V "4 [-EH#) 1) 11 +/,/1
JON 240111 1#)4517°0)/-(U-E4) 1)1 1(JOLL().$IFIL'L, '+, '1'-(5!-I1,E3)./1J! "I #/1a)12,/!
NML'L'+, 1-(/#10)1(,)%2.)5-I" 1+ )HI0'#I1 *).)$!.$1)1 (87).$10'+,$%)1)5-10"/#)7'-($1!
L1+ )$0$10''1(20)$INPPV@I#/1 7/FS, 112+, 3). ) 11'1%1 ' 1'-(JON+$, 1#/1/1,). 2#(2,/10'!
(7+$, I FNC2'1 L1 $1)1(7/1 C2 T TELL +%/# -1 "# E, /1 0'1'1(20)$! F1 #1 1)12'1 #/!
1,).2#(2,10',)'I$@! #$172-).)+)$LIC2' N TEL/+$, (/-1 /1" 1(11' %) )1 L$- <T7/-1# SV F L[4
0'l;, *$@1/2-C2 HSLIS(SLILI¥-1 + 1= (JOSLI-IHIE, /1. 2" (/-).$-1)-* -/O" SLI1+/,[\#H]!

3#$,). 2420

Figura 21. Distribucion espacial del servicio ecosistémico de provision de alimentos
para el afio 2005.
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O'1/#)7'-($11'-I'#1+' )$0$!0'1(20)$INPMQ@! "1 (1+',)$0$! 1'1 '3#'&5!1 2-1/27'-($10'#1 2-$!
+$,1.)-($!.$7+/,/0$!.$-INPPV@!'-1'#1C2'1')0'-()3).5! C2' @ #$11%$1C2'110'1+)-$@! 6)-$
" )-SIFISF/T'# G2%$1 2-1/7%)$U1L). 24#(2, 110" (T+$,/H@V/1,). 282,10 )| $IF1.2' +$1!
O'1/12/1F10$-0'1 1" (2*$! 2-/11/-1- )1 1)1-)3) SO O'V#/LI AS-11ULL.S#L 1" 12#(/0$1 0" #!
0'3$,'1(/.)5-10'1#$11%$1C2'110''7E1I0'IcPP!G'.(E, /1]

Figura 22. Distribucion espacial del servicio ecosistémico de provision de alimentos
para el afio 2017.
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3.5.1! Produccion agricola, Municipio de Valle de Bravo.
B"F"I"9&)03$@'$) 8083483368 (4&'1(3'S

" )12,/ INOL'H, - (H112+,3).)11'7%, [0/10"HS 11+ )-)+/# 11 2#(*$ 11/, L. S#/11-I'#
A2-))H)SIO' O /+$1+1,/1 1 +)$0$! NPPO! @ NPMQ!™-1'#! ). #$!/1,L.$#/! $($\H
)-*)-$ IV 2#0)*$I0'*-/13$, /&' NG/11)0$L.$-1(/-(IF 1+, "1'-(12-/1(-0-)1), 124 @
#S1INS1L.$-17/F$,112+',3).)'11'7%,/0/132',$-INPPXIFINPPV!.$-IVPPId/II'#INS].$-17'-$,!
12+',3).)' 1321 INPMML$-leXId/JIK/N/*-/13$, /&' N11"./1.2'-(/1.$-10/($1!0''NPPQY/INPMN@!
HAS!L$-17/F$,112+',3).)132'1-INPMN!.$-IVMP!d/J!+/,/INPPQ!FINPPe! 154$7%,/,$-!
OeP!d/J!

"#1 24#()*$10'1%,5.$#)1.2'-(/1.$-10/($1!0''NPPQ!.$-IMP!d/JIFI0'INPPe! $-IMP1d/JI"# . 2#()*$!
0'19/#9%/.)(/".2'-(/.$-10/($1!0''NPPVIFI0''NPPQI/INPMQ@!+,'1'-(/12-/112+',3).) | TEB) 7/!
0'IMVId/JI-INPMPIFI2-/17L-)7/10"IM!Id/1+/,/INPPQJI"#!. 310" GL.G/,$!G/!1)0$!.$-1(/-("
02,/-((SOSI#1+' ) SOSY-1#) A0S @ HNTIFS,112+',3).) 10 L (L. 2#()*$IL'), +$,(5'-INPPQLS-!
XMPIA/JIFI2-N7L-)7/-INPPVLS-INNVIA/I#L 2#()*$I0'.G)# 1 0'1+,'1'-(/10/($1! 154$10"
NPPO!.$-10!d/!

"1 2H()*$10'"%$I=&I7/, ISI$I*'4/21G/11)0$!.$-1(/-(I-1'#1+ ) $0$!'1(20)/0$! FI#/ TEB) 7!
12+',3).) 1#0,'+$,(5!"-1#$1IASLINPP]I FINPMN!$-1[PId/JIFI#/112+',3).)17L-)7/132'10'1 OP!
d/IU-INPPOJI"#!. 2#()*$10''&$(1+,'1'-(10/($1!0'INPPel.$-1VId/JF10'INPP]LS$-IN!d/J!"#!
2#()* A0 HS(1G/N1)0S!.$-1(/-(1-I'#1+ ) $OS!/-1#)4/0$!.$-12-/1(-0'- ) 2T -($@H!
12+',3).)17L-)7/132'1-INPPO!.$-IMP!d/JIF#/17EB) 7/'-INPMQL.$-1cPN!dVJ!

" 2#()*$10'1 3,1/ G/1 1)0$! .$-1(/-(1 -1 41 +')SO$! /-/#)4I0$! F1 +,'1'-(/! 2-/1 12+',3).)'!
7EB)7/10' VPId/JI-INPPVIFI2-/17L-)7/10"]'d/J-INPMOJI"#13,)&$#1. 2'- (/1. $-10/($11/1+/, (),
O'INPPXIFI#/17/F$,112+',3).)I'110'"MOP!d/J-I"#INPPVIFI2-17L-)7/10' NI d/J1-INPMQJ! “#!
2#()*$10'1G/%/1* 0'1G/11)0$!.$-1(/-(1.$-12-/1(-0'-)\1#/10)17)-2.)5-1+/ [I#$1ID  #()7$1!
A$11#/112+',3).)17EB)7/'110'eP!d/JI-INPPXIFI#/I7L-)7/' 1I-INPMQ!.$-IMN!d/JI"#17/L 4!
O /-$1+1, /1 L(L.) HSI0N. 24#()*$1+, 1~ (510/($L1154#$! - INPPX!.$-IMP!d/J!!

" 2H(*S! O' 411 G/ 1)0$! . $-1(/-('1 - L(1 +',)SO$! -1#)410$! FI #1 7IF$,1 12+',3).) |
1'7%,/0/132'"-INPMN!.$-INVPId/IIFI#/1 7'-$, 112+, 3).)11'7%,/0/1"-INPPQ!.$-1 XV d/J1"#!
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($7/(1, 383!+, 1-(N0/(S11/1+/,0),|0'"NPMX/INPMQI 1Y -0$! #1+,) 7" NS 2/-0$!+,'1'-(51#/!
7'-$,112+',3).)'11'7%,/0/1.$-INI/JIF+/ INPMCH/I7EB) 7/112+',3).) L$-10IVId /JI"#. 24#()*$!
0'($7/('1*,01G/11)0$!.$-1(/-( @HSLNSLL.$-17/FS$,112+',3).)'132",$-I-INPPC!FINPMP!.$-!
VPIA/JIFI2-N17L-)7/1+/, INPPVL.$-IVId/I#1(,)I$10'/-$1+, 1'-(10/($11154#$"-INPPO! $-!
MP!d/JIFI-INPPX!.$-1V1d/U!

H)ISIS,/7-(#.2-(1.$  0/($1Y1+,(),I0'INPPVY/INPMQ@!1)'-0$!-INPPel.2/-0$!+,'1'-(/!
#NTIFS$,112+' 3).)'L.$- Id/JIFHNT'-$,112+',3).) - INPMVIFINPMQ!.$-IM18/J
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I"HSVEEH()* Yokt #.41*.-."0%HS%#/*12)33'4"#2 #$1-#/*"3'1%$.-#3)$0'51-#%(*631$%-#."#.$#7) "' 3"/ 1#
2.#8%$$.#2 #9* V5 1#%0* Yot $H ¥ 1 2834 ' #.$#3' 39 1#%0(*6 31 $UH BT M@ #!$#3)$0'51#
2.#9%5."%#&1**%A. *%#BY%#-'21#31"-0%"0.C#$%# DUE1*#/*12)33'4"#&) FH &1 QB $H = #>>
%?1#31"#D."1*#/*12)33'4"# &) .#."#+:==#31"#HH:# G 1" @#1%# %5."%# & 1**%A . *%#-.3%# 3)."0%#
2%001-#2 #+:>H%H+ =+CH.SHU? 1#31"#DUE L *#/*12)33'4"#&) #."#+:=+#31"#,# HH#GC 1" @QH#EH#$Yo#L
[¥12)33'4"#&) #%*Yo#t+: >HI1 "#+H#HF #G 1" @#!$#3)$0'51#2.#I* 431 MBN "BRHB L 431" "#
K#GL"@#E#2 #+ H#31"#, #51"@#

#

I$#3)$0'51#2 . #L%$%I%3'0%#3)." 0% #3 1" #2% 0 1-#2 #+ . FHEH#2 #+: >#HYo#H+ =>CH/*.-."0%H) " "%#/*12) 3
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