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G='$J!>*8#!3)'$)+$31'$-3*2!'$JC2)(1'/$)P*'8)+$()'()$)3$`&8*-1$
J!'8!$31'$8&.%*-1'5$6!$9)")8!-*.+$+!8*9!$'#)3)$')&$>1'I#)5$
61'$ G133*'13)'$ '1+$ '#)31'$ 1'-#&1'$ ;$ '#!9)'$ I#)$ ')$ J!+$
()'!&&133!(1$ >!E1$ #+!$ 9)")8!-*.+$ J)&>1'!$ ;$ )+$ ")+)&!3$ ')$
)+-#)+8&!+$)+$=&)!'$()$%&!()&!5$:3$J1&*41+8)$'#%)&,*-*!3$)'$&*-1$
)+$J#2#'/$$-!3-*1$;$2!"+)'*15$M1&$31$I#)$3!$,)&8*3*(!($()3$'#)31$
)'$)P-)3)+8)$?QA5$$
61'$1>E)8*91'$()$)'8)$8&!>!E1$,#)&1+$2)(*&$3!'$-1+-)+8&!-*1+)'$
*+1&"=+*-!'$ )+$ 3!$ '#>-#)+-!$ ()3$ <2>0/$ !+!3*4!&$
)'8!(0'8*-!2)+8)$ -1+$ 3!$ 8K-+*-!$2#38*9!&*!(!$ ()$ -12%1+)+8)'$
%&*+-*%!3)'$$ 3!'$-1+-)+8&!-*1+)'$$;$&)3!-*1+!&31$-1+$3!$-!3*(!($
()3$!"#!$()'()$)3$%#+81$()$9*'8!$!"&0-13!$)+$K'8!$41+!5$$

__5 R:DBN_MB_ab$R:6$`N:<$R:$:D[ZR_S
6!$-#)+-!$()3$N01$G*&!$-#>&)$#+$)'%!-*1$)+8&)$3!'$%&19*+-*!'$
()$ _2>!>#&!/$ B!&-J*$ ;$ :'2)&!3(!'5$ D#$ &K"*2)+$ J*(&1"&=,*-1$
()%)+()$ ()$ 3!$ "&!(*)+8)$ ()$ '#$ 3)-J1$ ;$ ()3$ -!#(!3$ I#)$ )3$ &01$
&)-*>)$ )+$ '#$ 1&*")+$ ;$ )+$ '#$ -#&'15$:'8)$ -!#(!3$ )'$ 9!&*!>3)$ ;$
()%)+()$()$3!$8)2%1&!(!$!+#!3$()$%&)-*%*8!-*.+$%3#9*!3^$!'0/$)3$
&01$ G*&!$ -&)-)$ 2='$ )+8&)$ 31'$ 2)')'$ ()$ E#3*1$ !$ !"1'815$ D)$
!-&)-*)+8!$ '#$-!#(!3$%1&$ 31'$ &01'$!,3#)+8)'$1$ 8&*>#8!&*1'$ ;$%1&$
3!'$I#)>&!(!'/$-1&&*)+8)'$'#%)&,*-*!3)'$()$!"#!$I#)$')$)'-#&&)+$
%1&$ 3!$ 21+8!c!$ %1&$ !2>!'$ 2=&")+)'$ ()3$ &015$ $ :'8!$ -#)+-!$
-#>&)$ $ 31'$ 8)&&*81&*1'$ ()$ 31'$ -*+-1$ 2#+*-*%*1'$ I#)$ 3!$
-1+,1&2!+^$ Z&-#I#0/$ M*2!2%*&1/$ G*&!/$ d1309!&$ ;$ :'%)E1e$
(*'8&*>#*(1'$ '1>&)$ 3!'$ %&19*+-*!'$ ()3$ B!&-J*$ !3$ +1&8)$ FG*&!/$
d1309!&/$ ;$ :'%)E1H/$ ;$ ()$ _2>!>#&!$ !3$ '#&$ FZ&-#I#0$ ;$
M*2!2%*&1H5$$
[*)+)$ ,&1+8)&!'$ -1+$ 31'$ -!+81+)'$ ()$ [#3-=+$ ;$ G1+8#,!&$ !3$
+1&8)/$-1+$3!$%&19*+-*!$()$:'2)&!3(!'$!3$1)'8)/$-1+$31'$$
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!"#"$%&$!"#"$'"()*+,-.)$/0$1"$234.30*."$/01$56)$7,4-8$$$$$ $$!"#"9&$!"#"$/0$34-.".-+*$/0$1"$234.30*."$/01$56)$7,4-$

."*')*02$ :)'".".;-$ <$ 7*')*-)$ 7*'0$ "1$ 235=$ $ <$ .)*$ 1"2$
#5)>-*.-"2$/0$?3.3,46)2$$"1$02'0=$ver mapa 28$
@1$#5-*.-#"1$"A130*'0$/0$1"$.30*."$/01$!-5"$02$01$56)$:;)'"=$B30$
.-5.31"$0*$/-50..-+*$02'0C)02'0=$<$"1$.3"1$.)*>05D0*$#)5$01$235$
1)2$56)2$!"'"B36$"1$02'0$<$01$7,4-$"1$)02'08$@1$56)$7,4-$$*".0$
0*$01$.055)$E,4"435"$"$FGGG$,828*8,=$.)*$1)2$"A130*'02$E'",46$
B30$"1-,0*'"4"$"1$1"D)$E,4"H3.;"C$?"*$I"41)$B30$130D)$.)*$01$
*),450$ /0$ J"'3*<".3$ 20$ 3*0$ "1$ $ K1"*.)$ <$ "1$ L"*"<".3$
A)5,M*/)20$"26$01$56)$7,4-$NOP8$

EEE8 !@QRSRTRUV7
@2'"$ -*>02'-D".-+*$ A30$ *)$ 0(#05-,0*'"1$ #)5B30$ *)$ 20$ .)*'5)1+$
1"2$ >"5-"4102$ A62-.)CB36,-."2$ /01$ "D3"W$ '5"*2>052"1$ #)5B30$ 20$
,-/-+$1)2$#"5M,0'5)2$0*$3*"$X#)."$/01$"Y)$<$/02.5-#'->"$#)5B30$
20$ #50'0*/-+$ 0(#1-."5$ 1"2$ .)*.0*'5".-)*02$ 0*$ 1"$ 234.30*."$ /01$
56)$ 7,4-$ .)*$ 1"$ '),"$ /0$ 3*"$ ,302'5"$ 2-,#10$ /0$ "D3"8$ @1$
,302'50)$20$50"1-Z+$0*$13D"502$/)*/0$*".0*$1)2$56)2=$#)Z)2$<$"$
1)$1"5D)$/0$')/"$1"$234.30*."8$?0$'),"5)*$9[$,302'5"2$20D\*$1"$
])5,"$E]@]9%[^$<$01$@2'M*/"5$!0';)/2$9G>"$0/-.-+*=$$#"5"$01$
"*M1-2-2$20$/->-/-+$"$1"$234.30*."$0*$'502$D53#)2&$"1'"=$,0/-"$<$
4"_"$20D\*$1"$34-.".-+*$/0$1)2$#3*')2=$ver mapa 38$$
T"2$ ,302'5"2$ /0$ "D3"$ 20$ 0*>-"5)*$ "1$ T"4)5"')5-)$ 7*"16'-.)$
`7aR:=$ 1"4)5"')5-)$ 02#0.-"1-Z"/)$<$ ".50/-'"/)$ "$ 1"$R7@=$ 01$
.3"1$ 20$ 0*."5D+$ /0$ ,0/-5$ 1)2$ #"5M,0'5)2$ )4_0')$ /0$ X2'"$
-*>02'-D".-+*$ 1)2$.3"102$A305)*&$."'-)*02$b:"$9c=$!D9c=$]"c=$d$
ce=$"*-)*02$b$`:RfC$ $ =:TC$ =$?RF9Ce$ =$KC$ =$?-8$7/0,M2=$20$,-/-+$
0*$ 01$ T"4)5"')5-)$ /0$ 7,4-0*'"1$ /0$ 1"$ g*->052-/"/$ /0$ 1"2$
h305Z"2$75,"/"2C@?I@$ 1)2$#"5M,0'5)2$#`=$:@=$ 502-/3)$20.)$
0>"#)5"/)$<$."1.-*"/)8$T"$'0,#05"'35"$20$)4'3>)$-*$2-'38$
g*"$ >0Z$ )4'0*-/)2$ 1)2$ 50231'"/)2$ 20$ 3'-1-Z+$ 01$ #5)D5","$
!-*-'"4$ #"5"$ 50"1-Z"5$ 01$ "*M1-2-2$ /0$ 1)2$ .),#)*0*'02$
#5-*.-#"102W$!-*-'"4$ 02$ 3*$ #5)D5","$ 02'"/62'-.)$ B30$ #05,-'0$
/0'05,-*"5$1"$.)5501".-+*$B30$0(-2'0$0*'50$/)2$)$,M2$>"5-"41028$
T)2$>"1)502$/01$.)0A-.-0*'0$/0$.)5501".-+*$#30/0$>"5-"5$/02/0$C
%8GG$;"2'"$C%8GG=$01$>"1)5$/0$.05)$-*/-."$B30$*)$0(-2'0$*-*D3*"$
.)5501".-+*$NiP8$$

Mapa 3: Ubicación de los puntos de muestreo8$
!-*-'"4$ #5)#)5.-)*"$ >"1)502$ #5)#-)2$ b0-D0*>"130e$ /0$ ."/"$
.),#)*0*'0$ #5-*.-#"1=$ '",4-X*$ 1"$ #5)#)5.-+*$ /0$ >"5-"*Z"$
0(#1-."/"$ b#5)#)5'-)*e$ <$ 1"$ >"5-"*Z"$ 0(#1-."/"$ ".3,31"/"$
b.3,31"'->0e8$
T)2$ /"')2$ /0$ >"5-"*Z"$ 0(#1-."/"$ 2)*$ -,#)5'"*'02$ #"5"$ 2"405$
.3M*')2$.),#)*0*'02$#5-*.-#"102$20$>"$"$3'-1-Z"5$0*$01$"*M1-2-28$
])$ ;"<$ 3*"$ 50D1"$ /0A-*-/"$ 2)450$ 01$ *\,05)$ B30$ 20$ /040$
3'-1-Z"5=$.)*$1)$.3"1$20$/040$/0.-/-5$0*$A3*.-+*$/01$*\,05)$/0$
>"5-"4102$-*-.-"102$b;"<$B30$50.)5/"5$B30$20$'5"'"$/0$50/3.-51"2$
0*$ 1"$ ,0/-/"$ /0$ 1)$ #)2-410e$ <$ /0$ 1"$ #5)#)5.-+*$ /0$ >"5-"*Z"$
0(#1-."/"$".3,31"/"$N^P8$
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A. Datos de  concentración de las aguas de la subcuenca del
río ambi

(12-34512-165789312-:1;-7<-(461;451;91-=*",/-27-:;7278548-
78-<4-546<4->#--
(4-?@78?4-37<-;A1-*B69-4<-7254;-;137434-37-C1<?4872-?1B1-7<-
!B646@;4- D- 7<- /154?4?E9F- <42- ?18?785;4?91872- 37- 04GF- HGF-
IJKGF- /4KGF- :@7378- 7254;- ;7<4?9184342- ?18- <4- J71<1JA4- 37<-
27?51;#-(42-L1;B4?91872-J71<MJ9?42-937859L9?4342-4-<1-<4;J1-37<-
;A1-376931-4-<42-7;@:?91872-C1<?N89?42-1;9J984342-78-7<-:7;9131-
/@457;84;91- 391- <@J4;- 4- <42- L1;B4?91872- J71<MJ9?42- ?1B1O-
:9;1?<42512-:;9B4;912-P57L;4F-L<@Q12-:9;1?<N259?12F-9J89B6;9542R-D-
;75;464Q4312- P/48J4E@4RS- 4C4<48?E42- 37- 72?1B6;12F- <4E4;72F-
L<@Q12- 37- <4C4F- <12- ?@4<72- L@7;18- 4;;425;4312- 37237- <42- :4;572-
4<542-D-37:12954312-78-<4-?@78?4-64Q4-37<-;A1-*B69#-%2-:1;-7<<1-
T@7-27-E48-J787;431-<4-:;7278?94-37-?4591872F-4891872-D-15;12-
7<7B78512- 376931- 4- <42- ;1?42- AJ8742- ?1B1- 72- <4- 48372954- F-
2739B7854;942- D- B754BM;L9?42F- <42- ?@4<72- 725N8- ?1B:@72542-
:;98?9:4<B7857- :1;- 29<9?4512F- <12- ?4591872- T@7-BN2- 4- B78@31-
78<4U48- <42- 725;@?5@;42- 29<9?454342- 218- <12- ?1;;72:183978572- 4-
<12-7<7B78512-E97;;1-PV7RF-B4J87291- PIJRF-:154291-PHRF- 21391-
P04RF-4<@B9891-P*<R-D-?4<?91-P/4R-WXY#-
)4B69Z8- 218- L1;B431;72- 37- B987;4<72- ?1B1- 7<- ?@4;U1F-
L7<372:4512- D- 39C7;212- 29<9?4512- L7;;1B4J87294812F- 437BN2-
:1277-J;48372-?485934372-37-?4591872-?1B1-7<-IJKGF-04GF-HGF-
/4KG#--
'84-37-<42-?4@242-T@7-J787;48-3@;7U4-78-7<-4J@4-72-376931-4-<4-
:;7278?94- 37- 72512- 91872O- ?4<?91-- P/4KGR-- D- 91872- B4J87291-
PIJKGR- 392@7<512- 78- 7<- 4J@4#- *37BN2F- ?4591872- ?1B1- 7<-
4<@B9891-P*<[GR-D-7<-L97;;1-PV7[GRF-298-7B64;J1-2@-:;7278?94-72-
B7812- ?;A59?4- D4- T@7- 7<- ?4;618451- 37- ?4<?91- 72- 7<- T@7-
?185;96@D7-BN2-4-<4-3@;7U4-37<-4J@4#-%251-J787;4-4-5;4CZ2-37<-
?1854?51-37<-4J@4-D-<4-?4<9U4-P;1?4-2739B7854;94R-W>\Y#-
%<-]-78-@8-9B:1;54857-B9?;18@5;97857-37-39LA?9<-B487Q1-376931-
4- T@7- 2@- B1C9<9343- 78- 7<- L<17B4- C4;A4#- %8- - 4J@42- 37- :1U1-
?7;?481- 4- L4<<42- 2A2B9?42- 1- J715Z;B9?42- 27- 59787- 4<542-
?18?785;4?91872#- (4- 51^9?9343- 72- BN2- L;7?@7857- :1;- 7<- 61;1-
?18578931-78-4J@42F-T@7-78-<4-T@7-27-78?@785;4-78-7<-2@7<1#-
(42- ?18?785;4?91872- ?;959?42- 37- LM2L1;1- 392@7<51F- :4;4- T@7- 27-
989?978- <12- :;1?7212- 37- 7@5;1L9U4?9M8S- 7<- <AB957- BN^9B1- 37<-
L12L1;1-72-37-\F\X-BJ_<F-72-87?724;91-?185;1<4;-72512-<AB9572-D4-
T@7- 72- :7<9J;121- 376931- 4- 2@- ?4;N?57;- 9;;7C7;296<7F- E4D-
?;7?9B97851- 7^?729C1- 37- 4<J42F- <4- B457;94- 1;JN89?4- 81- 27-
372?1B:187- - 5154<B7857- <1- T@7- :;1C1?4- 7B484?91872- 37- J42-
?4;6M89?1F-2@<L@;1-D-24<72-4B1894?4<72#-%<-98?;7B7851-37--7257-
7<7B7851-27-3767-4- <4-4J;9?@<5@;4- 9857829C4- D- 4- <4-:;13@??9M8-
37- J48431F- 437BN2- 37- <12- <1312- :;1C7897857- 37- <42- 4J@42-
;7293@4<72#- *<542- ?18?785;4?91872- 37- L12L1;1- 9839?48-
?1854B984?9M8-37-4J@42-:1;-7L<@78572-@;6481-983@25;94<72-W>>Y#-

B. Análisis multivariado de los componentes principales
`4;4- <4- 3757;B984?9M8- 37- <12- ?1B:1878572- :;98?9:4<72- - 27-
72546<7?9M- 18?7- :4;NB75;12- 78- Ka- :@8512-B@725;74312- 37- <12-
?@4<72- 27- 39C9397;18- 78- 5;72- U1842F- <<4B4342- ?@78?4- 4<54F-
?@78?4-B7394-D-?@78?4-64Q4#-%8-<4-546<4->-27-:;727854-<12-34512-
484<9U4312- 78- 7<- :;1J;4B4- I989546- 37- <12- ?1B:1878572-
:;98?9:4<72#- %8- <4- V9J@;4- >F- K- D- [- 27- ;7:;7278548- <12-

?1B:1878572- :;98?9:4<72- ?@78?4- 4<54F- B7394- D- 64Q4-
;72:7?59C4B7857#-

)46<4->O-*8N<9292-37- <12- -?1B:1878572-:;98?9:4<72- -P/`R-D->>-
C4;946<72- T@AB9?42- 37- <42- Ka- B@725;42- 37- 4J@4F- 39C93934- 78-
?@78?4-4<54F-B7394-D-64Q4#-

Variable Cuenca Baja Cuenca 
Media 

Cuenca Alta 

Temperatura \FKbK- \FKcK- \FKad-
pH e\F>ad \F\f[- e\FKfd
CE \FKd\- \FcK[- \F[fc-
B \FKcd- \F[[f- \F[\b-

Ca2+ \FK[>- \F>Xf- \F>ba-
Mg2+ \F[>d- \Fc>>- \F[Kc-
Na+ \F>KX- \FKX>- \F[cc-
K+ \FcaK- \Fc>K- \F[fa-

HCO3- \F[ac- \F\bb- e\F>>\
Cl- \F[ff- \FK\f- \F[X>-

SO42- \#Kfd- \Fc\b- \FK>f-
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V9J@;4->O-$7:;727854?9M8-J;NL9?4-37-<42->>-C4;946<72-T@AB9?42-
?18-;72:7?51-4-<12-312-:;9B7;12-?1B:1878572-:;98?9:4<72-78-<4-
?@78?4-4<54#-
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Figura 2:-$7:;727854?9M8-J;NL9?4-37-<42->>-C4;946<72-T@AB9?42-
?18-;72:7?51-4-<12-312-:;9B7;12-?1B:1878572-:;98?9:4<72-78-<4-
?@78?4-B7394#
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Figura 3: !"#$"%"&'()*+&,-$./*)(,0",1(%,22,3($*(41"%,5678*)(%,
)9&,$"%#")'9,(,19%,09%,#$*8"$9%,)98#9&"&'"%,#$*&)*#(1"%,"&,1(,,
:6"&)(,4(;(<,

="->&,"1,(&.1*%*%,861'*3($*(09,0",1(%,)98#9&"&'"%,#$*&)*#(1"%,
%",0"'"$8*&+,56",19%,09%,,)98#9&"&'"%,#$*&)*#(1"%,"&,1(,
)6"&)(,(1'(,%9&,,1(,)9&06)'*3*0(0,"1?)'$*)(,@,"1,#9'(%*9A,%*"&09,
"%'(,*-6(1,(,1(,0",1(,)6"&)(,8"0*(A,"&,)6(&'9,%",$"/*"$",(,1(,
)6"&)(,4(;(,19%,09%,#$*&)*#(1"%,)98#9&"&'"%,%9&,,,19%,)19$6$9%,
@,#9'(%*9<,,
B(, #$"%"&)*(, (46&0(&'", 0", #9'(%*9, "&, 1(, %64)6"&)(, 0"1, !79,
C84*, %", #$94(41"8"&'", , 0"4*09, (, 1(, #$"%"&)*(, 0", 6&, '"$$"&9,
)9&'*&"&'(1,DE(F,@,GF,HA,%"->&,1(,-"919-7(,"%'(,%64)6"&)(,"&,1(,
#($'",%6#"$/*)*(1,$"11"&(&,, 1(%,$9)(%,391)(&9I%"0*8"&'($*(%,0"1,
J1*9)"&9D:6('"$&($*9H<,
K1, "L)"%9, 0", *9&"%, 0", %90*9, 0"%#1(M(&, (1, , )(1)*9D:(NFH, @, (1,
DO-NFHA, #$939)(&09, 1(, 0*%#"$%*+&, @, 0"%(-$"-()*+&, 0"1, %6"19<,
K1, %6"19, %", 36"13", 06$9, @, )98#()'9, "&, )9&0*)*9&"%, %")(%, @,
$"06)",1(, *&/*1'$()*+&,0",(-6(,@,(*$",(,'$(3?%,0",19%,#9$9%,56",
)9&/9$8(&,"1,%6"19,P22Q<,,,
K&,)6(&'9,%",$"/*"$",(,1(,)9&06)'*3*0(0,"1?)'$*)(A,1(,)6"&)(,
(1'(A,8"0*(,@,4(;(A,'*"&",6&(,)9&06)'*3*0(0,"1?)'$*)(,0",RSTANU,
VNWATU,@,2XRVAT,Y=,)8I2,$"%#")'*3(8"&'",P22Q<,K%'(41")",56",,
1(, )(1*0(0, 0", 1(%, (-6(%, #($(, $*"-9, "%'., 0"'"$8*&(0(, #9$, 1(,
)9&)"&'$()*+&,@,1(,)98#9%*)*+&,0",)9&%'*'6@"&'"%,0*%6"1'9%,"&,
"1,(-6(A,06$(&'",1(,"3(16()*+&,0"1,6%9,0",6&(,(-6(,0",$*"-9,"&,
1(, (-$*)61'6$(, "%, &")"%($*9, "%'(41")"$, 1(, %(1*&*M()*+&, ",
*&)$"8"&'9, 0", 1(%, )9&)"&'$()*9&"%, 0", (1-6&9%, *9&"%<, K&, 1(,
Z(41(,[, , %", *&0*)(, 1(,)1(%*/*)()*+&,0"1(%,(-6(%,0"%0","1,#6&'9,
0",3*%'(,(-$7)91(,
ZC\BC, [], :1(%*/*)()*+&, 0", 1(%, (-6(%, )9&, 4(%", (, 1(,
)9&06)'*3*0(0,"1")'$*)(,

^6"&'"],:($$"$(A,NW22,

_", ()6"$09, (, 1(, '(41(, [A, 19%, 3(19$"%, 0", 1(, )9&06)'*3*0(0,
"1?)'$*)(, 0", 1(%, )6"&)(%, "%'(41")*0(%A, (1'(, @, 4(;(, , '*"&"&, 6&(,
)9&06)'*3*0(0,"1?)'$*)(,"&'$",DVXWINNXW!Y=`,)8H,19,56",,

,%*-&*/*)(, 56", %9&, (-6(%, (1'(8"&'", %(1*&(%A, 8*"&'$(%, 56", 1(,
)6"&)(,8"0*(,'*"&",6&,$*"%-9,0",%(1*&*0(0,8"0*9<,

B(, )6"&)(,8"0*(, %", "&)6"&'$(, "&, 1(, )1(%*/*)()*+&,:NA, 19, 56",
56*"$", 0")*$, 56", 1(%, (-6(%, 0", %(1*&*0(0, 8"0*(, %", 6'*1*M(&,
%*"8#$", 56", a(@(, 6&, 1(3(09, 890"$(09<, =*&, "84($-9A, "%,
/()'*41",1(,#$906))*+&,0",)61'*39%,890"$(0(8"&'",'91"$(&'"%,,(,
1(%,%(1"%A,%*&,6&,)9&'$91,$*-6$9%9<,,B(,)6"&)(,(1'(,@,4(;(,,"%'.&,
0"&'$9,0",1(,)1(%*/*)()*+&,:[,A, 19,56",%*-&*/*)(,56",%9&,(-6(%,
(1'(8"&'",%(1*&(%,1(%,)6(1"%,&9,%",#6"0"&,6'*1*M($,"&,%6"19%,%*&,
0$"&(;"<,=*,"L*%'*"$(,6&,'*#9,0",0$"&(;"A,%",&")"%*'($7(,#$.)'*)(%,
"%#")*(1"%, 0", )9&'$91, 0", %(1*&*0(0, @, 19%, )61'*39%, (, $"-($,
0"4"$7(&,%"$,86@,'91"$(&'"%,(,1(%,%(1"%,P22Q<,,

C. Calidad de Agua desde el punto de vista agrícola

="->&, 19%, 0('9%, 94'"&*09%, , 0", 1(, !"1()*+&, 0", C0%9$)*+&, 0"1,
=90*9, D!C=HD, 3"$, '(41(, T, H, )9&, $"1()*+&, (, 1(, )9&06)'*3*0(0,
"1?)'$*)(, , 1(, )6"&)(, (1'(, @, 4(;(, '*"&0", (, '"&"$, 6&, $(&-9, 0",
%90*/*)()*+&, 4(;9, D:[I=2HU, "&, -"&"$(1A, (-6(, )9&3"&*"&'", 1(,
*$$*-()*+&, 0", )61'*39%, '91"$(&'"%, (, 1(, %(1, "&, %6"19%, )9&, 46"&,
0$"&(;",Db*8?&"MA,NWW2H<,B(,"3(16()*+&,0",1(,%(1*&*0(0,#6"0"
%"$,)9&'$91(0(A,%",)9&%*0"$(,0",)(1*0(0,(08*%*41"U,8*"&'$(%,56",
1(, )6"&)(, 8"0*(, '(84*?&, '*"&0", (, '"&"$, 6&, $(&-9, 0",
%90*/*)()*+&, 4(;9, D,:NI=2HU,"&,-"&"$(1A, "1,(-6(,56",%",#6"0",
"8#1"($, %*&, 6&, )9&'$91, "%#")*(1, #($(, "1, $*"-9, 0", #1(&'(%, )9&,
'91"$(&)*(,8"0*(,(,%(1"%,"&,%6"19%,)9&,46"&(,#"$8"(4*1*0(0A,"%,
0")*$,'*"&",6&(,)(1*0(0,"L)"1"&'",P2NQ<,,
B(,(1'(,%(1*&*0(0,"&,"1,%6"19,)(6%(,)9&%*0"$(41"%,#?$0*0(%,"&,"1,
$"&0*8*"&'9,"&,6&(,(8#1*(,3($*"0(0,0",)61'*39%<,B(,%(1*&*0(0,
#6"0",*&a*4*$,"1,)$")*8*"&'9,0",1(,#1(&'(,@,$"06)*$,1(,
#$906)'*3*0(0A,#$*&)*#(18"&'",#9$,'$"%,/()'9$"%],"1,0?/*)*',
a70$*)9A,1(,'9L*)*0(0,#9$,*9&"%,@,"1,0"%4(1(&)",&6'$*)*9&(1A,K1,
"/")'9,-"&"$(1,0",1(,%(1*&*0(0,"%,$"06)*$,1(,'(%(,0",)$")*8*"&'9,,
94'"&*"&09, a9;(%, 8.%, #"56"c(%A, 8"&9$, (1'6$(A, @, (, 3")"%,
8"&9%,a9;(%,P2[Q,

ZC\BC,T],J9$)"&'(;",0","$$9$,"&,19%,$"%61'(09%,(&(17'*)9%,

:6"&)(, :KµS/cm !C=,
=68(,0",
)('*9&"%,
8"5`B,

d,K$$9$,

C1'(, RST<2SSSSSV, 2<2TT2[TXR[, X, eN,
O"0*(, VNW<TNRXV2T, 2<NWWVXVfRV, S, eN<X,
\(;(, 2XRV<[RTS2X, 2<W[RRVNTfS, T, eN<X,
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TABLA 1: Datos de las concentraciones de agua de la subcuenca del río Ambi 

!" #$%#&'()$%*(
&+,- +./+,- 01- 2+- ,/34/154+- 012- 678- 9:3;- <61,15=+685- /5+-
0;>16154;+-:+64+0+-15- 2+-<+6=1-+2=+?-:10;+-@-3+A+"-*5- 2+-<+6=1-
+2=+-<6108:;5B-28,-;851,-<8=+,;8-@-3;4+6385+=8,-+./+,-01-3+A+-
485415=6+4;B5-C/1-1,=+-15-485=+4=8-485-+501,;=+,-@->1201,<+=8,-
<8=D,;48,"- *5- 2+- 4/154+- :10;+- @- 3+A+- 28- ;851,- 6121E+5=1,-
>/1685-28,-4286/68,-@-,/2>+=8,-28-C/1-;50;4+-C/1-2+,-+./+,-1,=D5-
15-485=+4=8-485-F85+,-E824D5;4+,"-*2-+5D2;,;,-:/2=;E+6;+08-01-
48:<8515=1,- <6;54;<+21,- 485>;6:B- 2+- .1828.7+- 012- 2/.+6"- &+,-

,+21,- 012- =;<8- 4286G706;4+,- =;1515- /5+- +2=+- ,82/3;2;0+0- C/1- 15-
,/128,- 485- <8361- 1,=6/4=/6+- @- <848- 0615+A1- <16A/0;4+6D- +- 28,-
,/128,-@-4/2=;E8,"--

H1>161541,-

IJK )%9LM)? N)50;4+0861, O7,;48PQ/7:;48,-012-+./+-01
28, 678, 01 2+ #/154+ 012 678 L;6+"R I$52;51K"
9E+;2+321S
G==<STT;,,//"48:T;5+:G;T084,T:;6+U>;,;48UC/;:;4TV"

No. 
C

U
EN

C
A

 
pH T °C 

CE 
µS/cm 

CATIONES ANIONES B  TOTAL 
mg/l 

Si 
mg/l Mg2+ K+ Na+

mg/l 

Ca2+ HCO32- Cl – SO42- 

mg/l mg/l mg/l mg/l mg/l mg/l 
1 

A
LT

A
 

W"JX- JY- YVY"Z- Z["\Z- JX"\J- [\"[- JZ"Y[- Y]- YJ- Y- ]"J\- \X"Y-
2 ^"J[Z- JZ- X[]- Z\"Y^- J]"XX- [\"^- JY"ZY- \]]- XX- _-\- ]"JZ- J["X-
3 W"YZZ- JW- Y^]- X]"[\- JV"JV- [\"^- \Z"\^- []]- [Z- V- ]"[\- JX"\-
4 Y"ZJ- JX- \VY- VW"]X- V"XV- [J"J- JY"WW- JX]- JZ- _-\- ]"J[- Y"Z-
5 Y"W[- JY- YJW"Z- ZX"ZJ- J\"JY- [V"J- V"]Z- V\]- W\- Z- ]"Z[- JJ"X-

6 W"\^- JY- JWXJ- Z^"XW- JW"[[- [["J- VZ"V[- Y]- ^J- [- \"WV- _-]"J-

7 

M
ED

IA
 

^"\]Z- J^- ZWJ"Z- Z["J- J]"X[- [X"W- JV"ZX- \\]- VZ]- Z- ]"JY- \Z"V-
8 Y"X\Z- JZ- Y[^"Z- ZW"\X- J\"^X- [V"Y- ["[\- Y[]- XX- V- J"WV- _-]"J-
9 W"W\Z- JY- J]\\"Z- ZY"VJ- JJ"J^- [V"W- \^"J\- [[]- ZW- [- \"]^- W-
10 W"XY- J[- \XZ"Z- \J"WY- V"YW- [J"\- JV"]J- VX]- JV- \- ]"J[- \]"W-
11 Y"ZXZ- J^- []]- ZV"V[- X"]W- []"Z- JV"^\- \\]- JW- _-\- ]"JV- JX"\-
12 W"XY- \J- YJX"Z- ZX"YJ- X"X^- [V"J- \Y"WX- V[]- X[- [- ]"WZ- \Y"[-

13 W"^[Z- J^- JJJW"Z- ZY"[X- JJ"[W- [J"V- J^"YX- V\]- WY- X- \"ZZ- JJ"X-

14 

BA
JA

 

Y"\X- \\- JJX["Z- ZY"]J- JW"\W- \V"V- JJ"[X- VX]- Z]]- _-\- \"\W- JW"W-
15 Y"[YZ- JY- [Y]Z- ZW"\X- JY"[Y- [J"Z- W"^Y- []]- J[Z]- W- ["]Y- J^"\-
16 Y"\ZZ- J^- VJY]- Z^"]W- JV"ZJ- ["Y- \["^\- \[]- YX]- X- Z"W\- J]"J-
17 Y"JJZ- JY- J\YY- Z^"]W- J\"Y^- [V- ^"^^- [\]- ^X- W- ["]Y- \Z"V-
18 W"[VZ- JX- [YZ"Z- ZJ"X^- X"\Y- J\"[- J^"[- \X]- V]- [- ]"J[- V["Z-
19 Y"JY- \\- J\[]"Z- Z^"VW- J\"\W- ZX"Y- J["Y[- []]- X[- \\- ]"J^- \^"^-
20 Y"[Z- JY- YX[- ZW"YX- ^"ZV- [V"J- Z"JZ- V[]- WV- [- J"VW- Y"Z-
21 Y"JZ- \\- JVZ\- Z^"Z\- JV"\W- [["[- \]"]Z- Z\]- JW]- J]- ["XW- Y"Z-
22 Y"VXZ- JY- J[VZ- Z^"XW- J\"WZ- [\"V- ["VV- Z\]- W[- \X- J"][- _-]"J-
23 Y"[ZZ- JY- YZV"Z- ZY"VJ- ^"[J- [V"J- J]"Y\- V]]- W]- Z- J"J^- _-]"J-
24 Y"[]Z- \\- JWZY"Z- Z^"]W- \V"X- [\"W- Z"ZJ- X[]- J^]]- JV- \"XZ- _-]"J-
25 Y"]ZZ- \J- J^WW- ZY"^\- VW"[Y- [V"V- [\"XZ- [[]- J[]]- [Y- \"J[- _-]"J-
26 ^"VXZ- J^- \V\"Z- W"]Z- ["ZZ- VV"V- JJ"]^- J\]- J^- JJ- ]"JX- _-]"J-
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!"#$ %&'() *+,-./0/0 12 +345067 !8,./,2#6 +95/.5:.2: 
;<<=>??@@@64=A<620?BC/,52220?5,5./0/0D534506=1E6$

!F#$ +6 +G,5H I/CJ,2G) *'2<2HC/,5A/K, 12 .L0 =5H-C2<HL0 
M/0/ALNO4PC/AL0 12 A5./15d 12 .50 534506)7 Vol.2 (23))$
9L.6$")$==6$Q"RQS)$"TTT6$

!U#$ (6 V6 (451H50) *W429L0 CJ<L1L0 12 5,-./0/0 
C4.</95H/5,<2)7 =6 FTU) "TQU6$

!X#$ Y6$Z6$I$5,1$M6$[6$\4<32,0)$Ciencias de la Tierra)$
8A<5956$V51H/1>$&Z+]^8W)$"TTX)$=6$_F`6$

!`#$ aW+Vba) *Z0<41/L b/1HL.L3/AL 12. HPL V/H5)7 =6 XX) 
"TTX6$

!_#$ +6 c6 \6 +,<L,/L) *%,5 H29/0/K, 12 .5 295.45A/K, 12 .5 
A5./151$12$5345$12$.L0$HPL0$12$.5$=HL9/,A/5$12$
aC:5:4H5)7 %,/92H0/15d YJA,/A5 &5H</A4.5H$12$\Ld5)$
"TQU6$

!e#$ VaWaY+c) *+=H2,1/2,1L 20<51P0</A5: +,<20 f 120=4J0 
12 V/,/<5:67 !8,./,2#6 +95/.5:.2: 

;<<=>??@@@6C/,/<5:6ALC?20NCg?W2@0?+=H2,1/2,1LN
20<51h(Fh+'0</A5NN+,<20NfN120=4h(Fh+S0N12N
V/,/<5:?6$

!S#$ V6 Y6 i4HH25) *+,5./0/0 12 (LC=L,2,<20 &H/,A/=5.20)7 
==6$QRQQ)$"TT`6$

!QT#$ V6 (5H2,50) V5HP5; i4/,2H) IL342 ; iL,G5.20) I59/2H ; 
=LGL)$Geología6$V51H/1>$&5H5,/,EL)$"TQU)$=6$XTU6$

!QQ#$ '6 (6 j/..5AHJ0) *^5./,/15d 2, 042.L0 f 53450 
04=2HE/A/5.20$f$04:<2HH-,250$12$.5$A42,A5$295=LHP</A5$
12$]PL$j2H12NV5<2;45.5) ^5, \4/0 &L<L0P6)7 
Montecillo, México)$=6$FQ_)$"TQQ6$

!Q"#$ c6$I/CJ,2G)$La contaminación ambiental en México)$
&H/C2H56$VJg/AL>$\/C405)$"TTQ)$=6$S"e6$

!QF#$ c6$(5HH5,G5) (5H.L0 ; \5,A;2HL ) 8(<59/L; V/H5,15 ) 
'/23L ; (;5920) *+,-./0/0 12. AH2A/C/2,<o 12 .2A;435 
k\5A<4A5 05</95 \6l mc5<59/5n A4.</9515 2, 4, 042.L 
05./,L 12 .5 ^5:5,5 12 cL3L<-)7 /, Scielo)$"TTS6$$

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
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