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INTRODUCCION

1. INTRODUCCION

El cultivo de aguacate es de gran importancia en México y particularmente en el
estado de Michoacan. Entre 2000 y 2008 la superficie cultivada de aguacate en el pais
aument6 de 94,104 a 112,479 ha y la produccion de 907,439 a 1,162,429 toneladas.
En este periodo la participacion del estado de Michoacan aument6 del 83.3 al 85.0%
de la superficie cultivada y del 87.6 al 88.1% de la produccion nacional.

Con el 34% de la producciéon mundial, el Sistema Producto Aguacate contribuye de
manera importante al crecimiento econémico del sector agricola del pais. De acuerdo
con el SIAP, en la presente década el valor de la produccién se ha triplicado, pasando
de 4,216 a 12,459 millones de pesos y el de las exportaciones ha aumentado en mas de
un 1,000% al pasar de 73.7 a 812.2 millones de doélares estadounidenses. Estas
estimaciones no incluyen la derrama econdémica que se genera a través de la
generacion de empleos y servicios en cada eslabdn de la cadena.

Michoacan destaca por el cultivo de aguacate de la variedad Hass, tanto por su
extension de 96,764 ha como por su produccién anual de 1,003,450 toneladas
(SIAPSAGARPA, 2006), representa el 29% del total de la superficie plantada a nivel
nacional y el 36.5% de la produccién mundial, ubicAndolo como el principal productor
en el mundo; tiene ademas el mayor consumo per capita anual con cerca de 10 kg por
habitante, ademas de ser el principal exportador con el 22% del total mundial.

Ahora bien, en toda la franja aguacatera la disponibilidad del agua es escasa y
generalmente intermitente; los gastos disponibles son menores de 2 litros por
segundo por huerta con riego en promedio, y en comunidades mas organizadas el
costo del agua puede llegar a $5.00/m3. Las cantidades de agua que los productores
aplican pueden ser de hasta 2,500 m3/riego/arbol en condiciones de baja
tecnificacidn, lo cual propicia bajas eficiencias de riego ya que la mayor parte de ese
volumen se pierde por lixiviacion, ello debido a la alta permeabilidad del suelo.

El presente trabajo de investigacion evalua la disponibilidad hidrica de la Franja
Aguacatera del Estado de Michoacan, principalmente en los municipios de Tancitaro,
Turicato y Ario de Rosales, que son municipios de gran importancia para el sector
aguacatero.

La produccién de aguacate representa una aportacion importante a la economia
regional, constituye una de las principales fuentes de divisas para Michoacan, pues la
exportacion de mas de 250 mil toneladas al afio genera una derrama de mas de800
millones de ddlares y alrededor de 50 mil empleos. Su importancia para la sociedad
estd bien determinada, pero su modelo de produccién no es amigable con la
naturaleza, por ello, es de gran relevancia conocer la cantidad de agua de la que se
puede disponer para el cultivo de aguacate.

U.M.S.N.H.
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2. OBJETIVOS
OBJETIVO GENERAL
#+ Determinar la disponibilidad hidrica de la franja aguacatera del estado de
Michoacan, principalmente en los municipios de Tancitaro, Turicato y Ario de
Rosales.
OBJETIVOS ESPECIFICOS
#+ Determinacion del volumen de escurrimiento de la zona aguacatera.

+ Determinacion del uso consuntivo en la zona aguacatera.

+ Analisis de la disponibilidad hidrica.

U.M.S.N.H.
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3. SITUACION ACTUAL

El estado de Michoacan esta conformado por 113 municipios, cuenta con una
superficie de 59, 928 Km?, destinando para agricultura 10,887.96 Km? y en especifico
940.45 Km? (94,045 Has.) al aguacate. Dicha zona es denominada: franja aguacatera,

porque estd emplazada geograficamente en forma de “borde” 6 “franja” facilmente
identificables.

Esta franja aguacatera se localiza en territorio de 22 municipios del estado; de
los cuales Tancitaro, Uruapan y Ario de Rosales tienen la mayor superficie de cultivo,
lo que los convierte en los principales objetos de estudio. Sin embargo ademas de la
superficie cultivada es necesario considerar diversos indicadores, principalmente de
caracter econdmico y ambiental. Ahora bien, Uruapan estd consolidado como un
municipio donde estos aspectos no representan una problematica, razén por la cual se
extendié el marco de analisis encontrando al municipio de Turicato idéneo por sus
condiciones agroecolégicas y econémicas, con la finalidad de construir un trabajo de
investigacion que retina caracteristicas de factibilidad y generar la mayor cantidad de
beneficios.
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3.1 Mapa de Municipios de Estudio de la Franja Aguacatera

U.M.S.N.H.
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Asi pues, Tancitaro, Turicato y Ario de Rosales representan el 5.01% de la
superficie total del estado, Tancitaro cuenta con 717.65 Km? (1.21%), a Turicato le
corresponden 1,543.27 Km? (2.62%) y Ario de Rosales con 694.60 Km? (1.18%).

En lo que se refiere a la poblacién, ésta es similar para los tres, Tancitaro,
29,414 habitantes, Ario de Rosales, 34,848 y Turicato, 31,877. Considerando la
distribucién de los sectores econémicos, la poblaciéon econémicamente activa para los
tres municipios se muestra en la siguiente tabla:

Tabla 3.1 Distribucion de los sectores econémicos

L] SECTOR SECTOR | SECTOR
MUNICIPIO | EECONOMICAMENTE
e e PRIMARIO | SECUNDARIO | TERCIARIO
ARIO DE ROSALES 9019 3863 1481 3493
TANCITARO 6902 4361 833 1619
TURICATO 7475 3654 1513 2050
TOTAL 23396 11878 3827 7162

POBLACION EECONOMICAMENTE ACTIVA (PEA)

W SECTOR PRIMARIO m SECTOR SECUNDARIO SECTOR TERCIARIO

3.1 Grafica de la poblacion econémicamente activa

De la tabla anterior se pude deducir que el 23.46% de la poblacién de Tancitaro
estd ocupada, Ario de Rosales 25.88% y Turicato 23.45%, se puede observar que la
mayor parte de su actividad econdémica se concentra en el sector primario
(Agricultura, ganaderia y silvicultura).

Considerando el censo 2005 de INEGI, entre los tres municipios rednen 23,065

viviendas, Tancitaro cuenta con 6612, Ario de Rosales 8740 y Turicato 7713, la
estructura econémica permite a los tres municipios contar con mas del 80% de

U.M.S.N.H.
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viviendas con servicios basicos (agua, luz, bafio y drenaje), lo cual se muestra en la

siguiente grafica:

SERVICIOS BASICOS
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10.00 -
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TANCITARO TURICATO

3.2 Grafica de servicios basicos

Se puede observar en la grafica anterior que la estructura econémica permite a estos
minicipios contar con gran cantidad de viviendas con los servicios basicos.

En lo que respecta a la vegetacion, la distribucién se muestra en la siguiente

tabla:

Tabla 3.2 Distribucién de la vegetacion

U.M.S.N.H.

Bosque (%) 38.24 42.18 15
Selva (%) 3.65 5.34 4513
Pastizal (%) 0.67 5.23 19.33
10
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VEGETACION
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3.3 Grafica de Distribucién de la vegetacion

De los tres municipios, Ario de Rosales cuenta con la mayor superficie de
bosque, 29,298 Has., que representan el 40.18% de su superficie, predomina el bosque
mixto, con cedro y encino, tropical deciduo, con parota, de coniferas, pino y oyamel;
aunque Tancitaro tiene también gran superficie de este habitat, 27,270 Has., que
constituyen el 38% de su territorio, domina el bosque de coniferas, con pino, oyamel y
el mixto, con pino y encino; por otro lado, Turicato posee 23,149.1 Has. De este
ecosistema, formado principalmente por bosque tropical deciduo con parota,
cueramo, ceiba y bosque tropical espinoso.

Dado lo anterior, Ario de Rosales y Tancitaro se caracterizan por tener gran
superficie de bosque con pino y encino, ecosistema muy compatible con el aguacate
por sus caracteristicas agroecoldgicas, razéon por la que son 2 de los mayores
productores de aguacate en Michoacan.

Por otra parte, una caracteristica importante que tienen en comun los tres
municipios, yace en que su principal actividad econoémica es la agricultura, Tancitaro
cuenta con un area destinada para agricultura de 40800 Has., lo que equivale al
56.85% de su territorio; el clima es semicalido subhiimedo con lluvias en verano, con
una precipitacion de 700-2000 mm, temperatura media que oscila entre 8-26 °C y
humedad relativa media de 39.13%; en lo que respecta a Ario de Rosales, le
corresponde un area de 32,659 Has., lo que equivale al 47% de su superficie, tiene una
precipitaciéon de 800-1300 mm, con un clima semicalido subhimedo con lluvias en
verano, la temperatura media es de 14-26 °C y su humedad relativa de 31.84% y para
Turicato se tiene un area destinada para agricultura de 31,491 Has., lo que equivale al
20.41% de su territorio, con una precipitacién de 700-1300 mm, clima calido
subhumedo con lluvias en verano, humedad relativa de 9.62% y temperatura de 16-28
°C.

11
U.M.S.N.H.
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Ahora bien, la principal actividad agricola de Tancitaro y Ario de Rosales son
las huertas de Aguacate, el primero ocupa la mayor superficie cultivada en todo el
estado, con 23,285 has. (24.76%) y representa el 57% de la superficie destinada para
agricultura en el municipio, este cultivo le genera 3493 empleos anualmente, el
segundo posee 10,119.27 has de aguacate, lo que representa el 30.98% de la
superficie destinada para agricultura, es el tercer productor de este cultivo a nivel
estado con un 10.76% del total, generandole anualmente 1517.89 empleos; la
principal actividad econémica de Turicato es el cultivo de temporal, sin embargo, la
agricultura de riego, entre ella el aguacate, le genera cerca de 3000 empleos, lo que es
de importancia para el municipio.

Las condiciones agroecologicas de la franja aguacatera permiten una condicion
Unica en el mundo, que es la produccién continua de fruta de aguacate. Esta es una
ventaja que se traduce en mejores condiciones de mercado. Sin embargo, existe una
clara coincidencia de los requerimientos 6ptimos de altitud, temperatura y clima de la
produccion de aguacate con algunas especies forestales; estos ambientes, cuyo rango
de altitud 6ptimo varia de 1,600 a 2,200 m, implica el reemplazo de siete especies de
Pinos por una sola especie: Persea americanal.

La productividad forestal aporta 90,000 empleos directos y 6,500 indirectos
para un total de 96,500 empleos; por su parte, el aguacate genera 47 mil empleos
directos, 70 mil estacionales equivalentes a 10.5 millones de jornales anuales, asi
como 187 mil empleos indirectos permanentes, para un total de 304 mil empleos. El
numero de empleos que genera la cadena de aguacate es un incentivo para el
crecimiento de la superficie establecida con huertas de aguacate.

Dicho lo anterior, es de gran trascendencia evaluar la condicién del ecosistema
de la franja aguacatera, mediante indicadores que den una descripcién parcial del
panorama. Un indicador importante es el agua, la demanda potencial de este recurso
es enorme y de gran jerarquia para un sistema econdmico netamente agricola.

En lo que respecta a la produccidon de agua, se considera que su oferta esta
condicionada por su relacién suelo-agua y es la cantidad de agua que abastece la
demanda a través de escurrimientos; mantener esta capacidad es clave para el
desarrollo agricola, razén por la cual se plantea en esta tesis, determinar el volumen
de agua que precipita sobre estas zonas, es lo que llamamos disponibilidad hidrica, y
que se encuentra disponible para que la vegetacion logre su desarrollo, conocerla nos
permitird optimizar este recurso tan importante, ademas de proporcionar algin
modelo que permita a estos territorios, seguir desenvolviéndose en su principal
estructura econémica.

12
U.M.S.N.H.
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4. ANTECEDENTES
4.1 BIOLOGIA

La palabra aguacate proviene del ndhuatl “ahudcatl” que también significa
“testiculos”. Es un arbol perteneciente a la familia de las lauraceas, fue clasificada
como Persea Gratissima por Gaertner y Persea Americana por Philip Miller; originario
de américa, pruebas arqueoldgicas en Tehuacan (Puebla) con una antigiiedad de
12,000 afios, han diagnosticado que es originario de México, en Guatemala se han
encontrado evidencias de este arbol que datan 4,000 afios.

Posee valiosas propiedades alimenticias, ya que contiene altas concentraciones
de aceite, que va de 12% a 30% y proteinas de 3% a 4%, tiene también gran contenido
de carbohidratos, vitaminas y minerales.

En su habitat natural puede llegar a tener una altura de 8 a 10 metros, con
profundidades de raiz que vande 1 a 1.5 m.

Se conocen 3 razas principalmente: antillana, guatemalteca y mexicana, cada
una con diferentes variedades, entre especies las comerciales de las distintas familias,
se encuentran en la antillana: Pollock, Peterson y Waldin; en la guatemalteca:
MacArthur, Orotava, Nabal, Anaheim, Hass, Booth 7 Booth 8, y para la mexicana:
Puebla, Mayapan, Zutano y Bacon.

Existen también diferentes mezclas, entre los que destacan los Hibridos de
mexicana-guatemalteca: Fuerte, Ettinger y Rincon.

Las variedades Hass y Fuerte son las variedades mas comerciales en México, en
Michoacan la mas difundida es el Hass, la preferencia por éste se basa en su
productividad continua, minima variacién, cualidades al transportarlo y en su
conservacion, asi como la excelente calidad de su pulpa. Asimismo, es un arbol
compacto, que permite incrementar la densidad de poblacién en las huertas.

Es un arbol originario de las regiones calidas de Centro América y México, por
lo que se considera una planta subtropical y tropical.

Existen rasgos climatolégicos en el cultivo, los cuales son: temperatura,
humedad ambiental, precipitaciones y viento, éstos condicionan mutuamente y actian
como limitante en su desarrollo. Es sensible a bajas temperaturas, por lo que se busca
cultivar en zonas libres de heladas, para un buen crecimiento, requiere 10 a 17 °C
como minima y 28 a 33 °C como maxima, en lo que respecta a la precipitacion, se
busca que estas sean de 1000 a 1800 mm; para la humedad relativa, es 6ptima aquella
que no supera el 60% y su fotoperiodo anual de 980-1200 horas luz.

Ahora bien, la altitud en que este se desarrolla es también un factor importante,
la altitud varia de 1200 a 2000 msnm.

13
U.M.S.N.H.
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4.2 FRANJA AGUACATERA

La Franja Aguacatera del Estado de Michoacdn ocupa 9,404.53 Km? y
representa el 15.09% de la superficie estatal, se ubica entre las coordenadas
18°457,20° 06" Ny 101° 47°,103° 13" O. Es considerada una region volcanica reciente;
los bosques ocupan el 40% del territorio, el encino 9% y el area agricola el 26%.

La Franja Aguacatera abarca 22 municipios, cubren una superficie total de
122,910 Km?Z, los cuales se muestran en el siguiente mapa digital generado durante el
levantamiento y verificacién de productores, predios y lotes de cultivo de aguacate
llevado a cabo por la Comisién Michoacana de Aguacate en 2005 (COMA, 2005),

mostrado en el siguiente mapa.
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2300000
it + * + * + * * w E APATZINGAN 0.75
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4.2.1 Mapa de la Franja Aguacatera del Estado de Michoacan

En la tabla mostrada anteriormente, se puede observar que Tancitaro en el que

ocupa mayor porcentaje de area con 23.98% del total, le sigue Tacambaro con 10.58%
y Ario de Rosales 10.05%, los que tienen menor territorio son Taretan .15%, Tuxpan
.27% y Madero .042%.

Anteriormente fueron mencionados rasgos climatologicos que se consideran
6ptimos para el cultivo; asi pues, investigadores de la UMSNH realizaron estudios en
la franja aguacatera, con el fin de encontrar los factores agroecolégicos presentes en
esta zona que sirvan para estudios posteriores y auxilien en el manejo del cultivo, para

14
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lo cual se tomaron como variables la altitud, suelo, clima, temperatura media anual,
precipitacion, humedad relativa, heladas y granizadas de 22 municipios.

Se obtuvo que los climas predominantes son: semicalido huimedo, calido
subhimedo, semicalido subhimedo y templado subhiimedo, todos con lluvias en
verano; el cultivo se localiza de 1100 y 2900 msnm; el 89% de la superficie esta
cubierta por Andosol, le sigue el Luvisol con 3.5%, Acrisol 3.2%, feozem 1.4%, Litosol
1.3%, cambisol 0.7% y vertisol 0.1%, la temperatura obtenida para esta zona va de 16
a 24 °C. También, se necesitan altas precipitaciones para esta zona (1200-1600 mm)
debido a la alta capacidad de infiltraciéon de estos suelos; asimismo, este cultivo se
encuentra en zonas con humedad relativa de 45-90%.

Por otra parte, la superficie aguacatera se encuentra sobre 10 acuiferos, de
donde principalmente toman el agua para el riego, los que abarcan mayor superficie
son los siguientes: Cotija 26.47%, Apatzingan 25.11% y Nueva Italia 19.62%, los que
ocupan menor area son Huetamo 0.78%, Morelia-Queréndaro 0.64% y Cuidad
Hidalgo-Tuxpan 0.32%, lo cual se puede mostrar en la siguiente grafica:

ACUIFEROS

1%
1% 1%
o 0% m COTIA
B APATZINGAN
= NUEVA ITALIA
B TACAMBARO-TURICATO
B URUAPAN
u LA HUACANA

ZAMORA

HUETAMO

MORELIA-QUERENDARO
CIUDAD HIDALGO-TUXPAN

4.2.2 Distribucion de Acuiferos en la Franja Aguacatera

Los acuiferos se encuentran en diferente situacion y la Comision Nacional del
Agua ha hecho estudios para analizarlos, en la siguiente tabla se muestran los datos
mas importantes:
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Tabla 4.2.1 Disponibilidad de Acuiferos en la Franja Aguacatera

ANTECEDENTES

T R DNCOM VCAS VEXTET DAS DEFICIT
CIFRAS EN MILLONES DE METROS CUBICOS ANUALES
COTIJA 134.8 92.7 32.304 27.0 9.765 0.00
APATZINGAN 494.2 94.6 242.94 229.8 155.85 0.00
NUEVA ITALIA 99.2 0.3 7.49 44.2 91.425 0.00
TACAMBARO-TURICATO ND ND ND ND ND ND
URUAPAN 97.3 29.5 24.696 12.8 43.104 0.00
LA HUACANA ND ND ND ND ND ND
ZAMORA 308.5 180.2 96.302 61.4 32.022 0.00
HUETAMO 219.8 197.4 8.161 | -------- 14.04 0.00
MORELIA-QUERENDARO 286.7 127.8 165.07 | -------- -6.168 6.17
CD. HIDALGO-TUXPAN 60.5 41.3 64.53 | -------- -45.33 45.33

R: recarga media anual; DNCOM: descarga natural comprometida; VCAS: volumen concesionado de agua subterranea; VEXTET: volumen de
extraccion de agua subterranea consignado en estudios técnicos; DAS: disponibilidad media anual de agua subterranea. Las definiciones de
estos términos son las contenidas en los numerales “3” y “4” de la Norma Oficial Mexicana NOM-011-CONAGUA-2000.

En la tabla mostrada anteriormente se puede notar que en 7 de estos acuiferos
no se presenta falta de agua, en los acuiferos TacAmbaro-Turicato y La Huacana no se
tienen datos, mientras que en los acuiferos Morelia-Queréndaro y Cd. Hidalgo-Tuxpan
se presenta un déficit de 6.17 Mm3 y 45.33 Mm3, asi pues, estos dos ultimos, son de los
que menos aportan a la franja aguacatera.

Respecto al uso que se le da al agua concesionada, al reunir informacion de los
10 acuiferos se obtuvo que el 64.64% es destinado para uso agricola, 24.17% para
publico-urbano, 5.14% Industrial y 6.05% a servicios y otros.

Ahora bien, en el estado de Michoacan existen 7 distritos de riego: Apatzingan,
Lazaro Cardenas, Zamora, Sahuayo, Yurécuaro Ciudad Hidalgo y Morelia; sin embargo,
el territorio cultivado con aguacate no se encuentra sobre ninguno de estos, el agua
utilizada es principalmente subterranea y muy poca es suministrada por unidades de
riego para el desarrollo rural.
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4.3 SISTEMAS DE INFORMACION GEOGRAFICA

Los Sistemas de Informacién Geografica (SIG) son una herramienta de analisis
de informacion espacial y estadistica, los cuales funcionan a partir de bases de datos,
son capaces de usarlos con localizaciones exactas en una superficie terrestre, por ello
que es un instrumento para consolidar una comprension integral del territorio.

Desempefian un papel muy importante en el analisis de informacién geografica,
ya que facilitan los medios necesarios para crear, organizar y manipular datos.

Existen diversas aplicaciones de SIG como ESRI, Mapinfo, Erdas Image
Professional, JRun4, Arc IMS 9, ET Geowizards, GRASS, entre otros.

Asi pues, ESRI (Enviromental Systems Research Institute) es una empresa
fundada en 1969 que desarrolla y comercializa software para SIG y es una de las
companias lideres en este sector a nivel mundial, el prestigio de sus productos
redunda en sus formatos de almacenamiento de datos espaciales como el shapefile, el
producto mas popular es Arc GIS entre los cuales se tiene ArcView 3.2 y ArcView 9.3.

4.4 USO CONSUNTIVO

Se conoce como evaporaciéon al proceso mediante el cual el agua que se
encuentra en almacenamientos, conducciones o suelo que estan cerca de la superficie,
pasa a estado gaseoso y se dirige a la atmdsfera. Por otra parte, transpiracion es el
agua en forma de vapor que es despedida por las plantas.

La evapotranspiracion (ETo) es la combinacion de los dos procesos
mencionados anteriormente, que son distintos pero ocurren simultaneamente.

Ahora bien, el Uso Consuntivo es la combinacién de la ETo y el agua que es
retenida por las plantas para su sustento; sin embargo, esta ultima es minima
(aproximadamente 1% de la ETo) por lo que las palabras Evapotranspiraciéon y Uso
Consuntivo se emplean como sinénimos, existen varios métodos para su calculo, entre
los que se pueden mencionar Blaney Criddle, Thorntwaite, Penman y Hargreaves,
estos requieren de parametros climatolégicos y fisicos para su uso.

Asimismo, existen diversos softwares para calcula la ETo con los métodos
mencionados anteriormente y que facilitan el trabajo, entre los cuales se pueden
mencionar el Cropwat 8.0, Hidroesta, Hidrobas, ISBHv0.1_es, entre otros.

Cropwat 8.0 es un programa desarrollado por la FAO, este puede ser usado
para el calculo de los requerimientos de agua en cultivos y sus necesidades de riego en
base a datos climaticos y de cultivo; también es capaz de elaborar calendarios de riego
para diferentes condiciones de manejo de las plantas. Este programa utiliza el método
de Penman-Monteith para la determinacién de la Evapotranspiracion y para su calculo
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requiere radiacion, temperatura, humedad relativa, velocidad del viento, precipitacion
media anual, entre diferentes datos acerca del cultivo en estudio.

4.5 BASES DE DATOS

Hoy en dia, es de gran valor contar con informacién climatolégica confiable,
dado que son de vital importancia para la administraciéon de cuestiones enfocadas a
los cambios climaticos, su aplicaciéon puede ir desde aspectos hidroldgicos, agricolas,
estudios de riesgos naturales, entre otros; para esto, se han requerido de diversas
bases de datos relacionadas con el clima.

Las bases de datos climaticas permitiran no sélo el estudio de su variabilidad
sino también avanzar en su modelacién y en la valoracién de los cambios
meteoroldgicos.

En el caso de México, son varias las bases de datos existentes, entre las que se
puede mencionar Eric III y Clicom, la primera creada por el IMTA y la segunda
responsabilidad de la CNA, operada por el SMN y proporcionado por la Organizacién
Meteorologica Mundial (OMM), en el pais se encuentran operando mas de 3500
estaciones.

Ahora bien, las estaciones proporcionadas por el Clicom poseen datos mas
actualizados que el Eric 1], pero en general, todas presentan un retraso en lo que a su
actualizacion se refiere, algunas pueden variar de meses hasta anos, el problema es
basicamente a su digitalizacion, asi como su extraccion y disponibilidad, éstas no son
para todo el publico.

Asi pues, los programas con bases de datos existentes no se pueden utilizar
como herramienta de revision y seleccion de datos, por lo que fue creada la aplicacion
para Auto CAD, GDCLIMEX, con el fin de ser un instrumento de apoyo para la
extraccidon y comparacion de distintas estaciones climatoldgicas con un manejo muy
facil; dada su versatilidad, este programa fue utilizado para la extraccion de datos de
precipitacion y temperatura que se utilizaron en el proyecto.
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5. MATERIALES Y METODOS
5.1 MATERIALES

Para el desarrollo del presente trabajo, fue necesario el uso de diversos
materiales, entre ellos informacién disponible de distinta procedencia y software
especializado para calculo y generacién de resultados.

La informacién disponible es aquella relacionada con la meteorologia, uso y
tipo de suelo, topografica; ademas de caracteristicas del aguacate.

a) INFORMACION METEOROLOGICA

Fue obtenida de la base de datos Clicom [desarrollado por la organizacion
meteorolégica mundial (OMM) y mantenido por la CNA] mediante el programa
GDClimex, desarrollado en una tesis de licenciatura por un alumno de la UMSNH.

Se seleccionaron 169 estaciones meteoroldgicas que cubren toda la franja
aguacatera, de las cuales se obtuvo informacién de precipitaciones y temperatura, las
primeras para el calculo de volumen de escurrimiento y la temperatura para el calculo
de uso consuntivo, de ésta ultima solo 162 estaciones contaban con datos. En la tabla

3.1 se encuentra el nombre y ubicacion de cada una de estas.

Tabla 5.1.1 Estaciones meteorolégicas.

NUMERO | CLAVE NOMBRE ESTADO LON?,I)TUD LAT(E,TUD AL&T)UD
1 12007 | ARATICHANGUIO, ZIRANDARO Gro. -101.367 | 18.483 300
2 14034 | CONTLA, TAMAZULA DE G. Jal. -103.083 19.75 1583
3 14095 | MANUEL M. DIEGUEZ (CFE) Jal. -102.917 | 19.583 1940
4 14119 | QUITUPAN,QUITUPAN (CFE) Jal. -102.9 19.933 1596
5 14120 | RANCHO EL CUISICHE, ZAP. Jal. -102.9 19.6 1500
6 14160 VALLE DE JUAREZ (DGE) Jal. -102.917 19.95 1750
7 14180 | QUITUPAN,QUITUPAN (DGE) Jal. -102.9 19.9 1593
8 14191 VALLE DE JUAREZ (SMN) Jal. -102.917 19.95 1750
9 14353 MANUEL M. DIEGUEZ, Jal. -102.8 19.567 0
10 15035 IXTAPAN DEL ORO, Méx. -100.267 | 19.267 1680
11 15066 | PALIZADA, VILLA VICTORIA Méx. -100.133 | 19.517 2660
12 15140 | P.CHILESDO,V.DE ALLENDE Méx. -100.152 | 19.347 0
13 15178 | IXTAPANTONGO, NVO.STO.T. Méx. -100.25 19.167 1460
14 15197 | CUESTA DEL CARMEN, V. A. Méx. -100.2 19.467 2823
15 15227 | CONCEPCION DEL MONTE, Méx. -100.133 19.65 2800
16 15230 PALO AMARILLO, Méx. -100.217 19.65 3080
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NUMERO | CLAVE NOMBRE ESTADO LONEI)TUD LA’I;,}‘UD AL'{II:)UD
17 15334 PALO SECO, SAN FELIPE Méx. -100.167 19.533 2972
18 15364 | SAN FRANCISCO, MONZONES Méx. -100.317 19.283 2195
19 15382 SN.J.DEL VIDRIO,V.N.ROME Méx. -100.167 19.367 0
20 15384 | SN.P.MALACATEPEC\V.ALLEN Méx. -100.167 19.367 2500
21 16001 ACUITZIO DEL CANJE,(SMN) Mich. -101.333 19.483 2070
22 16002 AGOSTITLAN, CD. HIDALGO Mich. -100.617 19.533 2380
23 16007 APATZINGAN, APATZINGAN Mich. -102.267 19.083 682
24 16010 BARTOLINAS, TACAMBARO Mich. -101.433 19.2 1242
25 16011 BUENAVISTA, BUENAVISTA Mich. -102.55 19.1 0
26 16012 CAJONES, GABRIEL ZAMORA Mich. -101.933 19.2 480
27 16014 | CAMECUARO, TANGANCICUARO Mich. -102.204 19.912 1630
28 16015 CARAPAN, CHILCHOTA Mich. -102.05 19.867 2050
29 16018 CASA FUERTE, SAHUAYO Mich. -102.683 20.067 1523
30 16019 CERRITO PELON, JIQUILPAN Mich. -102.7 20.033 1540
31 16020 CIUDAD HIDALGO (DGE) Mich. -100.567 19.7 2020
32 16022 COINTZIO, MORELIA Mich. -101.25 19.6 1950
33 16025 COTIJA, COTIJA Mich. -102.733 19.8 1600
34 16031 CHAPARACO, ZAMORA Mich. -102.264 19.961 1633
35 16032 CHARAPAN, CHARAPAN Mich. -102.2 19.7 1560
36 16034 EL JACAL, CHUCANDIRO Mich. -101.333 19.917 1500
37 16035 CHURUMUCO, CHURUMUCO Mich. -101.667 18.617 300
38 16036 EL BOSQUE, ZITACUARO Mich. -100.383 19.383 1750
39 16039 P. BLANCAS, BUENAVISTA Mich. -102.583 19.033 344
40 16042 EL PLATANAL, JACONA Mich. -102.267 19.967 1550
41 16043 EL PUERTO, COTIJA Mich. -102.7 19.817 1580
42 16045 EL TEMASCAL, CHARO Mich. -101.033 19.683 2240
43 16047 EL ZAPOTE, LA HUACANA Mich. -101.9 18.95 290
44 16048 ZAMORA, ZAMORA (DGE) Mich. -102.282 20.01 1567
45 16049 ETUCUARO, MADERO (SMN) Mich. -101.083 19.4 1612
46 16053 INGENIO SAN SEBASTIAN, Mich. -102.583 19.567 0
47 16055 | JESUS DEL MONTE, MORELIA Mich. -101.117 19.667 1250
48 16056 JICALAN, URUAPAN Mich. -102.017 19.383 1610
49 16058 JUNGAPEO, JUNGAPEO Mich. -100.5 19.433 1430
50 16061 LAGUNA DEL FRESNO, Mich. -100.417 19.467 2070
51 16062 LA HUACANA, LA HUACANA Mich. -101.8 18.967 550
52 16066 LA PIEDAD CABADAS (SMN) Mich. -102.033 20.133 0
53 16067 LA RAYA, SAHUAYO Mich. -102.867 20.067 1890
54 16068 LAS FUENTES, SAHUAYO Mich. -102.833 20.033 1800
55 16072 LOS CHORROS DEL VARAL, Mich. -102.583 19.5 881
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NUMERO | CLAVE NOMBRE ESTADO LONEI)TUD LA’I;,}‘UD AL’{II:)UD
56 16073 LOS LIMONES, LOS REYES Mich. -102.583 19.567 1225
57 16075 LOS PINZANES, HUETAMO Mich. -101.117 18.667 372
58 16077 LOS REYES, LOS REYES Mich. -102.483 19.583 1280
59 16079 | MELCHOR OCAMPO,M. OCAMPO Mich. -100.5 19.333 0
60 16080 MORELIA, MORELIA Mich. -101.167 19.683 1903
61 16081 MORELIA, MORELIA (DGE) Mich. -101.183 19.7 1915
62 16083 PAJACUARAN, PAJACUARAN Mich. -102.567 20.117 1538
63 16085 PARACUARO, PARACUARO Mich. -102.117 19.15 498
64 16087 PATZCUARO, PATZCUARO Mich. -101.617 19.533 2043
65 16088 PERIBAN, PERIBAN Mich. -102.433 19.517 1630
66 16089 PLANTA H. EL COBANO, G.Z Mich. -102.017 19.167 577
67 16090 P. BLANCAS, BUENAVISTA Mich. -102.583 19.033 344
68 16092 PSA. AGOSTITLAN, CD. H. Mich. -100.617 19.55 2380
69 16094 | PRESA GUARACHA, VILLAMAR Mich. -102.579 19.964 1570
70 16095 PRESA JARIPO, VILLAMAR Mich. -102.601 19.959 1570
71 16097 PSA. PUCUATO, CD.HIDALGO Mich. -100.7 19.633 2505
72 16098 | PSA.SABANETA,CD.HIDALGO Mich. -100.683 19.617 2513
73 16099 PRESA TUXPAN, TUXPAN Mich. -100.483 19.55 1771
74 16101 | PUNTA DE AGUA,BUENAVISTA Mich. -102.617 19.083 279
75 16103 PUREPERO, PUREPERO Mich. -102.05 19.917 1850
76 16106 SAN ANGEL, TINGUINDIN Mich. -102.533 19.883 1870
77 16107 SAN CARLOS, TIQUICHEO Mich. -100.8 19.267 685
78 16109 SAN DIEGO CURUCUPATZEO, Mich. -101.183 19.333 1020
79 16110 SAN JERONIMO, HUETAMO Mich. -101.433 18.567 1800
80 16114 S.MIGUEL DEL MONTE, MOR. Mich. -101.133 19.617 2000
81 16118 SANTA FE, QUIROGA Mich. -101.533 19.733 2056
82 16120 | SANTIAGO UNDAMEO,MORELIA Mich. -101.3 19.6 2000
83 16121 SENGUIO, SENGUIO Mich. -100.35 19.733 2511
84 16122 SUSUPUATO DE GUERRERO, Mich. -100.417 19.183 1560
85 16123 TACAMBARO, TACAMBARO Mich. -101.467 19.233 1755
86 16125 | TANGANCICUARO A.ETUCUARO Mich. -102.217 19.883 1700
87 16127 TARETAN, TARETAN Mich. -101.917 19.333 1170
88 16130 E.N.M.G.F. URUAPAN, Mich. -102.05 19.417 0
89 16133 TURICATO, TURICATO Mich. -101.417 19.567 795
90 16134 TUXPAN, TUXPAN Mich. -100.45 19.567 1800
91 16135 | TUZANTLA, TUZANTLA (SMN) Mich. -100.583 19.217 666
92 16136 TZITZIO, TZITZI1O Mich. -100.917 19.583 1850
93 16137 | UREPETIRO, TANGANCICUARO Mich. -102.136 19.96 1754
94 16138 URUAPAN, URUAPAN (DGE) Mich. -102.067 19.417 1610
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NUMERO | CLAVE NOMBRE ESTADO LONEI)TUD LA?,}‘UD ALE;T)UD
95 16139 VILLA MADERO, MADERO Mich. -101.267 19.4 2227
96 16140 VILLA MADERO, MADERO Mich. -101.267 19.4 2135
97 16142 ZACAPU, ZACAPU (DGE) Mich. -101.783 | 19.817 1980
98 16143 ZAMORA, ZAMORA (SMN) Mich. -102.283 | 19.983 1561
99 16144 ZAMORA, ZAMORA (SMN) Mich. -102.283 20 1540
100 16146 | ZIRAHUEN,VILLA ESCALANTE Mich. -101.75 19.467 1850
101 16147 | ZIRITZICUARO, LA HUACANA Mich. -102 19.083 2525
102 16148 ZITACUARO, ZITACUARO Mich. -100.367 | 19.433 1981
103 16149 | APATZINGAN, APATZINGAN Mich. -102.35 19.083 320
104 16150 | APATZINGAN, APATZINGAN Mich. -102.35 19.083 320
105 16152 | CD. HIDALGO, CD. HIDALGO Mich. -100.567 19.7 2020
106 16156 | CHARAPENDO, G. ZAMORA Mich. -102.067 19.35 1000
107 16162 ORANDINO, JACONA Mich. -102.327 | 19.957 1633
108 16163 | TUZANTLA, TUZANTLA (DGE) Mich. -100.567 19.2 0
109 16164 | URUAPAN, URUAPAN (SMN) Mich. -102.067 | 19.417 1634
110 16165 | URUAPAN, URUAPAN (CFE) Mich. -102.067 | 19.417 1611
111 16168 ARIO DE ROSALES, (SMN) Mich. -101.733 19.2 1840
112 16171 ZACAPU, ZACAPU (SMN) Mich. -101.783 | 19.817 1980
113 16172 | CARACUARO DE MORELOS,CAR |  Mich. -101.033 18.75 1197
114 16174 SAHUAYO, SAHUAYO Mich. -102.717 | 20.067
115 16177 URUCUATO,PARACUARO Mich. -102.25 19.067 0
116 16178 | ESC.NAL.GUARDIAS FOREST. Mich. -102.067 | 19.417 0
117 16179 | APATZINGAN(AMSA)APATZIN Mich. -102.367 19.1 314
118 16182 | URUAPAN(AMSA),URUAPAN Mich. -102.033 | 19.417 1609
119 16184 | AGRO-URUAPAN, URUAPAN Mich. -102.05 19.417 1611
120 16186 | EMILIANO ZAPATA,VILLAMAR Mich. -102.62 19.992 1550
121 16187 ESC. TEC. AGRO. 139, Mich. -101.117 19 505
122 16188 TIRINDARO, ZACAPU Mich. -101.75 19.767 2500
123 16189 C.R.ED.F.F.A,ZITACUARO Mich. -100.367 | 19.433 2150
124 16192 | ENCARNACION, ZITACUARO Mich. -100.417 | 19.383 2035
125 16193 E.T.A. 36 LA HUACANA, Mich. -101.8 18.967 0
126 16194 | E.T.A.39 TOCUMBO, (SMN) Mich. -102.5 19.7 0
127 16197 JIQUILPAN, JIQUILPAN Mich. -102.7 20 1536
128 16201 C.N.LE.A. LLOPEZ RAYON Mich. -102.067 | 19.417 0
129 16203 | TINGAMBATO ESC.SEC. FED. Mich. -102.067 | 19.417 0
130 16204 E.T.A. 132, VILLAMAR Mich. -102.567 20 1500
131 16205 CHILCHOTA E.T.A. 140, Mich. -102.167 | 19.733 1500
132 16206 | SAN JOSE PURUA, JUNGAPEO Mich. -100.483 | 19.483 1470
133 16207 E.T.A. 297, TARETAN Mich. -101.95 19.333 0
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NUMERO | CLAVE NOMBRE ESTADO LONEI)TUD LA’I;,}‘UD AL'{II:)UD
134 16212 BARRANCA DE CUPATITZIO Mich. -102.083 19.467 1720
135 16213 IRIMBO, CIUDAD HIDALGO Mich. -100.5 19.75 2235
136 16215 ZAMORA, ZAMORA Mich. -102.383 20 0
137 16216 BUENAVISTA, BUENAVISTA Mich. -102.6 19.2 550
138 16219 SAN PEDRO, TIQUICHEO Mich. -100.767 18.933 530
139 16220 SAN SIMON, IXTLAN Mich. -102.4 20.05 0
140 16222 RINCONADA, RINCONADA Mich. -102.283 20.033 0
141 16223 LA ESPERANZA, CHAVINDA Mich. -102.4 20.05 0
142 16228 ACAHUATO, APATZINGAN Mich. -102.317 19.133 1000
143 16229 | ADJUNTAS, TANGANDICUARO Mich. -102.2 19.95 1630
144 16230 LAS CRUCES, TURICATO Mich. -101.267 18.767 800
145 16232 EL DEVANADOR, TZITZI1O Mich. -100.817 19.383 0
146 16237 EL LIMON, TIQUICHEO Mich. -100.783 19.233 0
147 16240 EL PUEBLITO, ZACAPU Mich. -101.917 19.817 1100
148 16241 TEFETAN, TZITZIO Mich. -100.9 19.417 2235
149 16243 ZIQUITARO, PENJAMILLO Mich. -101.889 20.062 1920
150 16245 | SAN CARLOS, TIQUICHEO DGE Mich. -100.783 19.233 0
151 16247 CAPULA, MORELIA Mich. -101.383 19.667 1708
152 16248 CAURIO DE GUADALUPE Mich. -101.858 19.923 1523
153 16251 | PATAMBAN, TANGANCICUARO Mich. -102.217 19.883 0
154 16253 TANACO, CHERAN Mich. -101.983 19.75 1850
155 16254 TEREMENDO, MORELIA Mich. -101.483 19.783 2350
156 16256 | EX-HACIENDA DE GUADALUPE Mich. -101.25 19.6 0
157 16257 STA. ISABEL DE AJUNO Mich. -101.617 19.533 2550
158 16258 PRESA TUXPAN, TUXPAN Mich. -100.5 19.567 0
159 16259 TZINDIO, SAN JUAN NUEVO Mich. -102.117 19.4 1850
160 16512 EL COLEGIO,MORELIA Mich. -101.183 19.7 1900
161 16514 JARIPEO, LA PUNTA Mich. -100.5 19.45 1300
162 16515 LA SANDIA,PATZCUARO Mich. -101.667 19.25 0
163 16033 CHINCUA, SENGUIO Mich. -100.333 19.8 2456
164 16071 LOS AZUFRES, CD. HIDALGO Mich. -100.633 19.8 2800
165 16096 VILLA JIMENEZ, V JIMENEZ Mich. -100.883 19.75 1831
166 16145 | ZINAPECUARO, ZINAPECUARO Mich. -100.667 19.883 1920
167 16199 SAN MIGUEL CURAHUANGO Mich. -100.45 19.867 2020
168 16235 HUAJUMBARO, CD. HIDALGO Mich. -100.733 19.667 2285
169 16255 UCAREO, MORELIA Mich. -100.683 19.9 2800
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b) USO Y TIPO DE SUELO

Esta informacién fue adquirida en el Instituto Nacional de Estadistica,
Geografia e Informatica (INEGI).

La carta de uso de suelo y vegetacion representa la localizacién y extension de
los diferentes tipos de vegetacidn y agricultura asi como la erosién. Para la obtencién
del mapa y pardmetro k (parametro de escurrimiento) fueron utilizadas 6 cartas
vectoriales a escala 1:250,000, las cuales se muestran en la tabla 3.1.2

Tabla 5.1.2 Cartas Vectoriales de Uso de Suelo utilizadas.

NUMERO CLAVE NOMBRE
6 E13-3 Colima
7 E13-6-9 | Lazaro Cardenas
8 E14-1 Morelia
13 E14-4 Cd. Altamirano
34 F13-12 Guadalajara
43 F14-10 Querétaro

El tipo de suelo o edafologia al igual que el uso de suelo fue utilizado para la
obtencion del mapa y parametro k. se adquirieron 6 cartas alfanuméricas a escala
1:250,000 con las mismas claves que para el uso de suelo, mostradas en la tabla 3.2.

c) INFORMACION TOPOGRAFICA

Para determinar las cuencas que cubran el drea de estudio asi como para
obtener las los histogramas de elevaciones caracteristicos de los huertos de aguacate,
Se adquirieron 30 cartas vectoriales a escala 1:50,000 que cubren toda la franja
aguacatera, de descargaron igual numero de modelos digitales de elevacion (MDE)
con la misma escala, de la pagina http://www.inegi.org.mx, en la tabla 3.3 se muestran
las claves y nombres de las cartas usadas.

Tabla 5.1.3 Cartas Vectoriales Topograficas utilizadas.

NUMERO | CLAVE NOMBRE
52 E13B29 Paracho
61 E13B39 Uruapan
69 E13B48 Apatzingan
70 E13B49 Nueva Italia
103 E14A21 Cheran
108 E14A26 Angangueo
112 E14A31 Taretan

24
U.M.S.N.H.


http://www.inegi.org.mx/

MATERIALES Y METODOS

NUMERO | CLAVE NOMBRE
113 E14A32 Villa Escalante
121 E14A41 Ario de Rosales

122 E14A42 Tacambaro
130 E14A51 La Huacana
131 E14A52 Zarate
104 E14A22 Patzcuaro
41 E13B17 Jiquilpan
42 E13B18 Tarecuato
43 E13B19 Zamora
50 E13B27 | Santa Maria del Oro
51 E13B28 Los Reyes
60 E13B38 Tancitaro
105 E14A23 Morelia

114 E14A33 Villa Madero
117 E14A36 Villa de Allende
97 E14A14 Zinapécuaro

98 E14A15 Maravatio
106 E14A24 Tzitzio

115 E14A34 Tafetan
734 F13D89 Ecuandureo
107 E14A25 Ciudad Hidalgo
116 E14A35 Zitacuaro

d) INFORMACION GENERAL

Se tomaron factores agroecolégicos del aguacate en diferentes articulos, entre
ellos temperatura, altitud, precipitacién asi como humedad relativa, esto con el fin de
tener caracteristicas bien definidas de la franja aguacatera, para después proponer
una ampliacion de la misma.

Se encontraron precipitaciones de 1200-1600 mm, temperatura 12-24 °C,
altitudes de 1100 a 2900 msnm y humedad relativa no mayor al 60%.

e) SOFTWARE UTILIZADO

Se hizo uso de Arc View 3.2 para el manejo de datos y mapas utilizados para el
proyecto, asi como para el calculo y generacidn de resultados.

Cropwat 8.0 fue utilizado para la determinacion del Uso Consuntivo, Climwat es

una base de datos para este programa.
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Para la delimitacién de cuencas, asi como manejo de datos vectoriales
adquiridos en INEGI se utilizé Auto CAD 2008 y 2010.

Asi pues, el programa GDClimex descrito en el capitulo de antecedentes, fue
utilizado para la busqueda de estaciones meteorolédgica y extraccion de sus datos.
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5.2 METODOS

5.2.1 GENERACION DEL MAPA DE LA FRANJA AGUACATERA ACTUAL

A) GENERACION

No se contaba con informaciéon vectorial de la distribucién de la franja
aguacatera, solo se contaba con un censo hecho por la Comisién Michoacana de
Aguacate en 2005 (COMA 2005) y presentado en algunos informes a través de datos e
imagenes, uno de ellos publicado en la pagina de la Asociacion Agricola Local de
Productores de Aguacate de Uruapan (http://www.aproam.com) y otro en el articulo
denominado “AGROECOLOGIA DE LA FRANJA AGUACATERA EN MICHOACAN,
MEXICO” elaborado por investigadores de la UMSNH y publicado en una revista
cientifica, por lo que se tuvieron que utilizar las imagenes existentes
georeferenciandolas en Arc View 3.2 con ayuda de la extension Image Warp.

Para comenzar a georeferenciar la imagen, se localizaron varios puntos de
control en ella para lograr una buena aproximacidn, distribuyéndolos en toda la
imagen y teniendo en cuenta que es mas importante la precisiéon con la que se
seleccionen éstos que la cantidad de ellos.
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5.2.1 Imagen utilizada como referencia para la georeferenciacidn.
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5.2.3 Imagen utilizada como referencia para la georeferenciacion.
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Una vez colocados todos los puntos de control, se calcul6 el error cuadratico
medio existente para identificar donde se tenia mayor fallo y hacer la correccidn.

El criterio que se utiliz6 para aceptar los puntos de control, fue dejar los que
tenfan un erro cuadratico minimo, esto para asegurar la exactitud de la imagen.

El procedimiento descrito anteriormente fue hecho para escalar la imagen y
colocarla con referencias geograficas definidas, sin embargo, para elaborar un archivo
shapefile con el que se pudiera trabajar en el programa Arc View fue necesario
reproducir los poligonos vistos en la imagen haciendo uso de las herramientas de
manipulacién existentes en el mismo programa.
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5.2.4 Mapa de la Franja Aguacatera creada.

En la figura mostrada anteriormente se puede observar que es idéntica a las
tomadas de los informes existentes.
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Tabla 5.2.1 Area de la Franja Aguacatera

AREA AREA
No. MUNICIPIO (ha) No. MUNICIPIO (ha)
1 Tancitaro 22,042.09 | 12 |Tangamandapio| 1,642.58
2 Uruapan 12,282.59 | 13 Cotija 1,218.92
3 Tacambaro 9,755.30 | 14 Tocumbo 1,201.52
4 Ario 9,261.35 | 15 Acuitzio 808.345
5 Periban 6,828.55 | 16 Zitacuaro 714.391
6 | Salvador Escalante | 5,983.38 | 17 Apatzingan 691.534
Nuevo 4,984.77 Turicato 550.624
7 Parangaricutiro 18
8 Los Reyes 4,269.65 | 19 | Tangancicuaro | 469.645
9 Tingliindin 3,540.55 | 20 Madero 385.865
10 Tingambato 2,693.34 | 21 Tuxpan 250.676
11 Ziracuaretiro 2,297.34 | 22 Taretan 138.939
92,012.00

B) VALIDACION DE DATOS OBTENIDOS

Como se mencion6 en los antecedentes, Michoacan posee 94,044.28 ha. De
aguacate (En dicho apartado se muestra también la proporcién por municipio), por lo
que para validar la informacion generada se comparo el area elaborada con la
existente, para el mapa escalado se obtuvieron 92,012 ha teniendo un error del
2.16%, por lo que el procedimiento empleado se consideré confiable.

5.2.2 PROPUESTA DE LA FRANJA AGUACATERA FUTURA
A) HIPOTESIS: TEMPERATURA Y ALTITUD

Para la propuesta de una extension en la franja aguacatera, se trabajo con 2
hipétesis, temperatura y altitud, estas 2 son caracteristicas agroecoldgicas de gran
importancia en el cultivo de este fruto, ya que el buen funcionamiento de sus procesos
fisiologicos, esta determinado por el ambiente en que se desarrolla, ademas, estas son
caracteristicas notables de la variedad Hass.

La temperatura promedio fue mencionada previamente en el capitulo de
antecedentes, ésta varia de 16 a 24 °C, la altitud tomada del mismo apartado, oscila
entre 1,100 a 2,900 msnm.
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B) MDE DE LOS MUNICIPIOS EN LOS QUE SE ENCUENTRA LA FRANJA
AGUACATERA.

Para corroborar la altitud, se trabajé con los Modelos Digitales de Elevacion
(MDE), haciendo un recorte de estos con el territorio calculado, con lo cual se obtuvo
la siguiente figura:

5.2.5 Recorte de la Z.A. con el MDE

Del mapa anterior se obtuvo el histograma de Pixeles vs. Elevacion, mostrado
en la siguiente grafica:
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5.2.6 Histograma de elevaciones de la Z.A.
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Para conseguir una grafica con mayor aproximacion, se tomaron las
elevaciones predominantes, estas fueron de 1452 a 2339 msnm y con ellas se
encontro el siguiente esquema:

Histogram of Nwgrd72 Valus
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5.2.7 Histograma de elevaciones de la Z.A.

Se observa que las mayores elevaciones estan entre 1551 y 2339 msnm, por lo
que con estos datos se calcul6 el siguiente mapa haciendo un recorte con el MDE.

5.2.8 Recorte de MDE con elevaciones preponderantes
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En la imagen anterior, se observa claramente toda la zona ocupada por las
altitudes con mayor pixelaje, sin embargo, sdlo se necesitabas las de los 22 municipios
en estudio, ya que son los que producen aguacate, por lo que se redujo solo a estos 22.

5.2.9 Zona Aguacatera Extendida

En el esquema anterior se observan los municipios productores con las
altitudes caracteristicas del cultivo.

C) VALIDACION DE RESULTADOS.

Para validar los datos obtenidos, se us6 la temperatura promedio con la misma
metodologia que para las elevaciones.

Asi pues, dentro de la informacion disponible, se cuenta con las estaciones
meteoroldgicas, éstas poseen datos de temperatura, de las 169 ubicadas en el
territorio en estudio, 162 tienen registro de este dato.

Se calcul6 entonces la temperatura media anual de cada estacion,
posteriormente se elaboraron isolineas del mismo dato para después hacer un recorte
de la zona aguacatera y obtener otro mapa.
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5.2.10 Mapa de Temperatura Media Anual de la Z.A.

En el mapa mostrado anteriormente se puede observar que las temperaturas

medias anuales se encuentran entre 14y 25 °C.

Al igual que con las altitudes, se elaboré un histograma, para obtener el dato
que se encuentra en la mayor superficie.
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5.2.11 Histograma de Temperaturas
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Se observa que las temperaturas oscilan entre 18 y 20 °C. Ahora bien, se hizo un
recorte de isoyetas de temperatura con la zona aguacatera, con el fin de hacer una
comparacién con los datos existentes.
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5.2.12 Mapa de Temperatura Media Anual de la Z.A.

Ahora bien, se puede concluir que la zona aguacatera propuesta esta bien trazada, ya
que se encuentran las temperaturas dptimas para el cultivo de aguacate, mencionada
en el apartado de antecedentes.
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5.2.3 VOLUMEN DE ESCURRIMIENTO DIRECTO MEDIO ANUAL DE LA
FRANJA AGUACATERA

5.2.3.1 CUENCAS DE LA FRANJA AGUACATERA

Para trazar las cuencas se utilizaron los Modelos Digitales de Elevacién (MDE)
y la extension HecGeo-Hms para Arc View 3.2, con ella se obtuvieron cuencas previas,
para posteriormente transportar los archivos en Auto CAD y hacer el afinamiento de
éstas con ayuda de las cartas vectoriales, asi pues, el trazado de las cuencas se hizo
manualmente, las obtenidas con Arc View sirvieron para dar un bosquejo de ellas.

Para trazar las cuencas se procuré que éstas no quedaran en varios municipios
juntos, que la salida de cada una de ellas estuviera dentro de la zona aguacatera y se
consideraron todas las corrientes que entraban a esta zona, obteniéndose 81, las
cuales se muestran en el siguiente mapa:
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5.2.13 Cuencas Trazadas en la Z.A.

Para identificar las cuencas trazadas, fue necesario nombrarlas de acuerdo a su
corriente principal o a su poblacién mas cercana.
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A) VALIDACION

Para validar las cuencas obtenidas, se us6 la zona aguacatera ampliada, todas estas
abarcaban en su totalidad el area cultivada y por lo tanto se consideraron aceptables.
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5.2.14 Cuencas Trazadas con Z.A ampliada.

37
U.M.S.N.H.



MATERIALES Y METODOS

5.2.3.2 PROCESAMIENTO DE INFORMACION METEOROLOGICA
A) SELECCION DE ESTACIONES METEOROLOGICAS PRINCIPALES

Para obtener las estaciones meteorolégicas principales, primeramente se
analizé el contenido de la informacién, estaciéon por estaciéon de las 69 inicialmente
seleccionadas, utilizando sus coordenadas se hizo un mapa en Arc View 3.2 con el fin
de facilitar su identificacion y ubicacion, tal y como se observa en el mapa 3.2.2.1
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5.2.15 Mapa Estaciones meteoroldgicas.
Se admitieron las estaciones que cumplian con los siguientes criterios:

+ Su localizacion se encontraba dentro de la zona aguacatera, municipios
productores y/o cercanos a la zona de estudio.

+ Periodo de afios de registro mayor de 20.

4+ Minimo porcentaje de vacios.

+ Periodo de afios de registro actualizados.
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Con el fin de facilitar el manejo de cientos de datos, se realiz6é una codificacién de
las cuatro variables anteriores con las siguientes tablas:

Tabla 5.2.2 Codificacion para la ubicacién de las estaciones meteorolégicas.

CODIGO |UBICACION
1 Dentro
2 Cerca

Tabla 5.2.3 Codificacién para el periodo de afios.

CODIGO ANOS
1 > 20
2 <20

Tabla 5.2.4 Codificacién para el porcentaje de vacios.

CODIGO % VACIOS
1 <4
2 Entre 4y 10
3 Entre 10y 20
4 > 20

Tabla 5.2.5 Codificacion para el registro actualizado.

CODIGO ULTIMO ANO

1 2000 - 2009
1990 - 1999
1980 - 1989
1970 - 1979
1960 - 1969
1950 - 1959
1940 - 1949
1930 - 1939
1920 - 1929

O 0| ||l

Ahora bien, en base a las tablas de codificacion mostradas anteriormente y
haciendo uso de Excel, se realizé un andlisis preciso de cada una de las estaciones
meteorologicas.
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Tabla 5.2.6 Estaciones meteoroldgicas codificadas.

MATERIALES Y METODOS

" % ULTIMO . | ANOS .
CLAVE | ANOS . _ UBICACION VACIOS | PERIODO | CONCATENADO
VAcios | ANO >20
12007 | 49 | 3.750 | 2003 2 1 1 1 2111
14034 | 35 | 3.333 2004 2 1 1 1 2111
14095| 27 | 8.704 1987 2 1 2 3 2123
14119 | 33 | 5.702 2004 2 1 2 1 2121
14120| 8 | 10.272 | 1970 2 2 3 4 2234
14160 | 43 | 14384 | 2001 2 1 3 1 2131
14180| 57 | 10.632 | 2003 2 1 3 1 2131
14191| 29 | 3.477 | 1989 2 1 1 3 2113
14353 N_D 2 2 4 0 2240
15035| 26 | 4.971 1986 2 1 2 3 2123
15066 | 43 | 4.010 | 2000 2 1 2 1 2121
15140 N_D 2 2 4 0 2240
15178 | 17 | 12.488 | 1991 2 2 3 2 2232
15197 | 24 | 17.352 | 2001 2 1 3 1 2131
15227 | 11 | 16.984 | 1987 2 2 3 3 2233
15230| 11 | 17.930 | 1987 2 2 3 3 2233
15334 | 11 | 34.839 | 1993 2 2 4 2 2242
15364 | 10 | 32958 | 1992 2 2 4 2 2242
15382 N_D 2 2 4 0 2240
15384 N_D 2 2 4 0 2240
16001 | 43 | 2.058 | 2007 1 1 1 1 1111
16002 | 55 | 2.012 2006 2 1 1 1 2111
16007 | 80 | 2.307 | 2003 2 1 1 1 2111
16010| 16 | 2.325 1976 2 2 1 4 2214
16011| 12 | 1.978 1980 2 2 1 3 2213
16012| 32 | 2.000 | 2006 2 1 1 1 2111
16014 | 53 | 2.173 2003 1 1 1 1 1111
16015| 51 | 2.143 2007 2 1 1 1 2111
16018| 23 | 1.832 1988 2 1 1 3 2113
16019| 6 1.657 1972 2 2 1 4 2214
16020| 19 | 1.933 2004 2 2 1 1 2211
16022 | 63 | 14.880 | 2006 2 1 3 1 2131
16025| 61 | 10.135 7 1 1 3 0 1130
16031| 55 | 3.352 2002 2 1 1 1 2111
16032 | 22 | 1.793 1973 2 1 1 4 2114
16034 | 18 | 1.846 1987 2 2 1 3 2213
16035| 53 | 1.860 1994 2 1 1 2 2112

U.M.S.N.H.
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. % ULTIMO .| ANOS .
CLAVE | ANOS . - UBICACION VACIOS | PERIODO | CONCATENADO
VAcios | ANO > 20
16036| 40 | 1.928 2001 1 1 1 1 1111
16039 | 42 | 2.075 1984 2 1 1 3 2113
16042 | 2 3.295 1970 2 2 1 4 2214
16043 | 58 | 1.806 4 1 1 1 1 1111
16045 | 42 | 2.047 12 2 1 1 1 2111
16047 | 43 | 1.809 2001 2 1 1 1 2111
16048 | 42 | 1.977 2003 2 1 1 1 2111
16049 | 43 | 1.991 1988 1 1 1 3 1113
16053 | 15 | 1.938 1975 2 2 1 4 2214
16055| 74 | 2.226 2008 2 1 1 1 2111
16056 | 36 | 2.112 1998 1 1 1 2 1112
16058| 49 | 2.125 1988 2 1 1 3 2113
16061 | 60 | 1.875 2009 1 1 1 1 1111
16062 | 24 | 2.899 1982 2 1 1 3 2113
16066| 8 1.854 1968 2 2 1 5 2215
16067 | 53 | 50.269 | 2005 2 1 4 1 2141
16068 | 49 | 1.733 2005 2 1 1 1 2111
16072 | 30 | 9.544 1994 2 1 2 2 2122
16073| 15 | 1.938 1975 2 2 1 4 2214
16075| 36 | 4.302 1999 2 1 2 2 2122
16077 | 45 | 2.445 1986 2 1 1 3 2113
16079 | 18 | 12.607 | 1988 2 2 3 3 2233
16080 | 17 | 8.017 2002 2 2 2 1 2221
16081 | 58 | 3.562 2004 2 1 1 1 2111
16083 | 6 1.811 1974 2 2 1 4 2214
16085| 31 | 1.869 2001 2 1 1 1 2111
16087 | 33 | 1.996 2008 2 1 1 1 2111
16088 | 30 | 2.220 1998 1 1 1 2 1112
16089 | 31 | 2.445 1983 2 1 1 3 2113
16090 | 36 | 1.953 2002 2 1 1 1 2111
16092 | 25 | 2.782 2002 2 1 1 1 2111
16094 | 57 | 1.956 2000 2 1 1 1 2111
16095| 53 | 1.897 2000 2 1 1 1 2111
16097 | 51 | 1.912 2004 2 1 1 1 2111
16098 | 51 | 1.993 2004 2 1 1 1 2111
16099 | 36 | 1.889 1995 1 1 1 2 1112
16101 | 17 | 1.826 1985 2 2 1 3 2213
16103 | 39 | 1.943 1986 1 1 1 3 1113
16106| 38 | 2.075 1991 1 1 1 2 1112

U.M.S.N.H.

41



MATERIALES Y METODOS

. % ULTIMO .| ANOS .
CLAVE | ANOS . - UBICACION VACIOS | PERIODO | CONCATENADO
VAcios | ANO > 20
16107 | 33 | 5.321 2001 2 1 2 1 2121
16109 | 87 | 2.142 2009 1 1 1 1 1111
16110| 16 | 2.394 1979 2 2 1 4 2214
16114| 38 | 2.145 2007 2 1 1 1 2111
16118 | 39 | 8.882 2003 2 1 2 1 2121
16120| 55 | 1.973 2004 2 1 1 1 2111
16121| 29 | 2.728 2007 2 1 1 1 2111
16122 | 50 | 1.568 2006 2 1 1 1 2111
16123 | 82 | 2127 2005 1 1 1 1 1111
16125| 53 | 2.240 2006 1 1 1 1 1111
16127 | 38 | 2.041 1998 2 1 1 2 2112
16130| 3 | 27.778 | 1975 1 2 4 4 1244
16133 | 38 | 1.904 2006 2 1 1 1 2111
16134| 42 | 2.151 1985 1 1 1 3 1113
16135| 49 | 1.999 2006 2 1 1 1 2111
16136| 33 | 1.857 2008 2 1 1 1 2111
16137 | 53 | 2.056 2001 1 1 1 1 1111
16138 | 15 | 2.080 1985 1 2 1 3 1213
16139| 42 | 2.075 1984 1 1 1 3 1113
16140| 34 | 1.866 1994 1 1 1 2 1112
16142 | 35 | 2.014 2005 2 1 1 1 2111
16143 | 39 | 1.496 1960 2 1 1 5 2115
16144 | 14 | 2.049 1982 2 2 1 3 2213
16146| 56 | 1.974 2006 1 1 1 1 1111
16147 | 34 | 2.170 1985 2 1 1 3 2113
16148 | 52 | 2.561 1983 1 1 1 3 1113
16149 | 17 | 1.894 1985 2 2 1 3 2213
16150 | 7 1.956 1975 2 2 1 4 2214
16152| 67 | 2.183 1988 2 1 1 3 2113
16156| 22 | 1.933 1985 1 1 1 3 1113
16162 | 40 | 3.598 2000 2 1 1 1 2111
16163 | 17 | 3.215 1985 2 2 1 3 2213
16164 | 65 | 2.200 1988 1 1 1 3 1113
16165| 37 | 2.125 1999 1 1 1 2 1112
16168 | 15 | 1.857 1988 1 2 1 3 1213
16171| 47 | 2.103 1969 2 1 1 5 2115
16172 N_D 2 2 4 0 2240
16174| 22 | 2.933 1996 2 1 1 2 2112
16177 N_D 2 2 4 0 2240
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. % ULTIMO .| ANOS .
CLAVE | ANOS . - UBICACION VACIOS | PERIODO | CONCATENADO
VAcios | ANO > 20
16178 | 17 | 1.390 2006 1 2 1 1 1211
16179 N_D 2 2 4 0 2240
16182 N_D 1 2 4 0 1240
16184 | 2 4.140 1974 1 2 2 4 1224
16186| 22 | 2.670 1999 2 1 1 2 2112
16187| 9 2.355 1981 2 2 1 3 2213
16188| 29 | 1.853 2003 2 1 1 1 2111
16189 | 8 1.558 1983 1 2 1 3 1213
16192 | 28 | 16.498 | 2004 1 1 3 1 1131
16193 2.899 1982 2 2 1 3 2213
16194| 25 | 2.023 1999 1 1 1 2 1112
16197 | 14 | 1.749 1988 2 2 1 3 2213
16201 | 3 1.335 1979 1 2 1 4 1214
16203| 8 1.816 1982 1 2 1 3 1213
16204 | 4 1.715 1978 2 2 1 4 2214
16205 N_D 2 2 4 0 2240
16206| 12 | 2.656 1989 2 2 1 3 2213
16207 N_D 2 2 4 0 2240
16212 16 | 2.664 1995 1 2 1 2 1212
16213| 26 | 2.230 2007 2 1 1 1 2111
16215| 42 | 1.977 2003 2 1 1 1 2111
16216| 13 | 4.235 1999 2 2 2 2 2222
16219| 25 | 1.779 2003 2 1 1 1 2111
16220| 8 1.004 2001 2 2 1 1 2211
16222 | 11 | 1.734 1989 2 2 1 3 2213
16223| 8 3.186 1986 2 2 1 3 2213
16228| 22 | 1.904 2002 2 1 1 1 2111
16229 | 12 | 1.779 2000 1 2 1 1 1211
16230 20 | 2.050 2008 2 1 1 1 2111
16232| 8 1.915 2004 2 2 1 1 2211
16237 | 7 2.030 1988 2 2 1 3 2213
16240 19 | 2.053 2007 2 2 1 1 2211
16241| 9 1.554 1988 2 2 1 3 2213
16243| 21 | 2.268 2006 2 1 1 1 2111
16245 N_D 2 2 4 0 2240
16247| 20 | 2.520 2007 2 1 1 1 2111
16248 | 21 | 2.268 2003 2 1 1 1 2111
16251| 16 | 1.321 2006 1 2 1 1 1211
16253 N_D 2 2 4 0 2240

U.M.S.N.H.

43



MATERIALES Y METODOS

. % ULTIMO .| ANOS .
CLAVE | ANOS . - UBICACION VACIOS | PERIODO | CONCATENADO
VAcios | ANO > 20
16254 | 24 | 2.415 2005 2 1 1 1 2111
16256| 63 | 14.880 | 2006 2 1 3 1 2131
16257 | 7 1.257 2008 2 2 1 1 2211
16258 | 11 | 2.472 2004 1 2 1 1 1211
16259 | 4 1.958 1985 1 2 1 3 1213
16512 | 20 | 2.243 2006 2 1 1 1 2111
16514 N_D 2 2 4 0 2240
16515 N_D 1 2 4 0 1240
16033 | 39 | 1.868 2004 2 1 1 1 2111
16071| 28 | 2.280 1996 1 1 1 2 1112
16096| 55 | 1.907 2006 2 1 1 1 2111
16145| 84 | 2.510 2008 2 1 1 1 2111
16199 | 26 | 1.710 2002 2 1 1 1 2111
16235| 22 | 1.810 2006 1 1 1 1 1111
16255| 24 | 2.256 2004 2 1 1 1 2111

Asi pues, cada estacion cuenta con una clave general (columna “concatenado”
de la tabla anterior), resultado de la unién de las 4 variables, de manera que fueron
seleccionadas las que tenian mejores cualidades, para ello se consideraron las claves
1111,1112,2111, 2112, obteniendo asi una nueva tabla de estaciones preliminares.
Tabla 5.2.7 Estaciones meteorologicas preliminares.

# | CLAVE NOMBRE EDO. LONGITUD | LATITUD | ALTITUD CONCATENADO
(@) (@) (m)
1 |16071 |LOS AZUFRES, CD. HIDALGO Mich. | -100.633 | 19.800 2800 1112
2 | 16096 | PSA. MALPAIS, QUERENDARO | Mich.| -100.883 | 19.750 1831 2111
3 |16145|ZINAPECUARO, ZINAPECUARO | Mich. | -100.667 | 19.883 1920 2111
4 116199 | SAN MIGUEL CURAHUANGO, |Mich.| -100.450 | 19.867 2020 2111
5 |16235 | HUAJUMBARO, CD. HIDALGO |Mich.| -100.733 | 19.667 2285 1111
6 |16255|UCAREO, MORELIA Mich. | -100.683 | 19.900 2800 2111
7 |16001 | ACUITZIO DEL CANJE,(SMN) Mich.| -101.333 | 19.483 2070 1111
8 |16002 | AGOSTITLAN, CD. HIDALGO Mich.| -100.617 | 19.533 2380 2111
9 16007 | APATZINGAN, APATZINGAN Mich.| -102.267 | 19.083 682 2111
1016012 | CAJONES, GABRIEL ZAMORA | Mich.| -101.933 | 19.200 480 2111
1116014 | CAMECUARO, TANGANCICUARO |Mich.| -102.204 | 19.912 1630 1111
12116015 | CARAPAN, CHILCHOTA Mich. | -102.050 | 19.867 2050 2111
13|16031 | CHAPARACO, ZAMORA Mich. | -102.264 | 19.961 1633 2111
14116035 | CHURUMUCO, CHURUMUCO Mich. | -101.667 | 18.617 300 2112
15]16036 | EL BOSQUE, ZITACUARO Mich.| -100.383 | 19.383 1750 1111
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LONGITUD

LATITUD

ALTITUD

# |CLAVE NOMBRE EDO. © © (m) CONCATENADO
16| 16043 | EL PUERTO, COTIJA Mich. | -102.700 | 19.817 1580 1111
17 116045 | EL TEMASCAL, CHARO Mich. | -101.033 | 19.683 2240 2111
18|16047 | EL ZAPOTE, LA HUACANA Mich.| -101.900 | 18.950 290 2111
1916048 | ZAMORA, ZAMORA (DGE) Mich. | -102.282 | 20.010 1567 2111
20 {16055 |JESUS DEL MONTE, MORELIA | Mich.| -101.117 | 19.667 1250 2111
21|16056 | JICALAN, URUAPAN Mich.| -102.017 | 19.383 1610 1112
22116061 | LAGUNA DEL FRESNO, Mich. | -100.417 | 19.467 2070 1111
2316068 | LAS FUENTES, SAHUAYO Mich. | -102.833 | 20.033 1800 2111
24116081 | MORELIA, MORELIA (DGE) Mich. | -101.183 | 19.700 1915 2111
25|16085 | PARACUARO, PARACUARO Mich.| -102.117 | 19.150 498 2111
2616087 | PATZCUARO, PATZCUARO Mich.| -101.617 | 19.533 2043 2111
27116088 | PERIBAN, PERIBAN Mich. | -102.433 | 19.517 1630 1112
2816090 | P. BLANCAS, BUENAVISTA Mich. | -102.583 | 19.033 344 2111
29116092 | PSA. AGOSTITLAN, CD. H. Mich.| -100.617 | 19.550 2380 2111
30| 16094 | PRESA GUARACHA, VILLAMAR | Mich.| -102.579 | 19.964 1570 2111
31|16095 | PRESA JARIPO, VILLAMAR Mich. | -102.601 | 19.959 1570 2111
32|16097 | PSA. PUCUATO, CD.HIDALGO |Mich.| -100.700 | 19.633 2505 2111
33|16098 | PSA. SABANETA,CD.HIDALGO |Mich.| -100.683 | 19.617 2513 2111
34116099 | PRESA TUXPAN, TUXPAN Mich. | -100.483 | 19.550 1771 1112
35|16106 | SAN ANGEL, TINGUINDIN Mich.| -102.533 | 19.883 1870 1112
36|16109 | SAN DIEGO CURUCUPATZEO, |Mich.| -101.183 | 19.333 1020 1111
37|16114 | SMIGUEL DEL MONTE, MOR. |Mich.| -101.133 | 19.617 2000 2111
3816120 | SANTIAGO UNDAMEO,MORELIA | Mich.| -101.300 | 19.600 2000 2111
39116121 | SENGUIO, SENGUIO Mich.| -100.350 | 19.733 2511 2111
4016122 | SUSUPUATO DE GUERRERO, Mich.| -100.417 | 19.183 1560 2111
41|16123 | TACAMBARO, TACAMBARO Mich.| -101.467 | 19.233 1755 1111
42116125 | TANGANCICUARO A.ETUCUARO |Mich.| -102.217 | 19.883 1700 1111
4316127 | TARETAN, TARETAN Mich.| -101.917 | 19.333 1170 2112
44116133 | TURICATO, TURICATO Mich.| -101.417 | 19.567 795 2111
45]116135| TUZANTLA, TUZANTLA (SMN) | Mich. | -100.583 | 19.217 666 2111
4616136 | TZITZIO, TZITZIO Mich.| -100.917 | 19.583 1850 2111
47 | 16137 | UREPETIRO, TANGANCICUARO Mich. | -102.136 | 19.960 1754 1111
4816140 | VILLA MADERO, MADERO Mich. | -101.267 | 19.400 2135 1112
49116142 | ZACAPU, ZACAPU (DGE) Mich.| -101.783 | 19.817 1980 2111
50|16146 | ZIRAHUEN,VILLA ESCALANTE | Mich.| -101.750 | 19.467 1850 1111
51|16162 | ORANDINO, JACONA Mich. | -102.327 | 19.957 1633 2111
52|16165 | URUAPAN, URUAPAN (CFE) Mich. | -102.067 | 19.417 1611 1112
53|16186 | EMILIANO ZAPATA,VILLAMAR | Mich. | -102.620 | 19.992 1550 2112
54116188 | TIRINDARO, ZACAPU Mich. | -101.750 | 19.767 2500 2111
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# | CLAVE NOMBRE EDO. LONGITUD | LATITUD | ALTITUD CONCATENADO
(@) (@) (m)
55116194 | E.T.A. 39 TOCUMBO, (SMN) Mich.| -102.500 | 19.700 0 1112
5616213 | IRIMBO, CIUDAD HIDALGO Mich. | -100.500 | 19.750 2235 2111
57116219 | SAN PEDRO, TIQUICHEO Mich.| -100.767 | 18.933 530 2111
5816228 | ACAHUATO, APATZINGAN Mich.| -102.317 | 19.133 1000 2111
59116230 | LAS CRUCES, TURICATO Mich. | -101.267 | 18.767 800 2111
60|16243 | ZIQUITARO, PENJAMILLO Mich.| -101.889 | 20.062 1920 2111
61|16247 | CAPULA, MORELIA Mich. | -101.383 | 19.667 1708 2111
6216248 | CAURIO DE GUADALUPE Mich.| -101.858 | 19.923 1523 2111
63|16254 | TEREMENDO, MORELIA Mich. | -101.483 | 19.783 2350 2111
64 (16512 | EL COLEGIO,MORELIA Mich.| -101.183 | 19.700 1900 2111
En la tabla anterior se puede notar que se redujo considerablemente el niimero

de estaciones, disminuyéndola a 64 y teniendo en consideracion las 4 variables mas

importantes (Informacién actualizada, porcentaje de vacios, periodo de afios y

ubicacion), sin embargo, es necesario conocer la distribucién que estas tienen sobre el

territorio en estudio, por lo cual fue necesario trazar poligonos de thiessen y analizar

los resultados.
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5.2.16 Mapa de Estaciones meteoroldgicas preliminares con cuencas.
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5.2.17 Mapa de Poligonos de thiessen en las estaciones preliminares

En el mapa 3.2.17 se observa claramente la zona de influencia de cada estacion,
por consiguiente, se descartaron aquellas que eran innecesarias y que no ejercian

dominio alguno, permaneciendo 46 estaciones meteoroldgicas.

Tabla 5.2.8 Estaciones meteorologicas.

NUMERO NOMBRE EDO. LONGITUD | LATITUD |ALTITUD
©) ©) (m)
1 16123 | TACAMBARO, TACAMBARO Mich. -101.467 | 19.233 1755
2 16109 | SAN DIEGO CURUCUPATZEO, | Mich. -101.183 19.333 1020
3 16007 | APATZINGAN, APATZINGAN Mich. -102.267 | 19.083 682
4 16043 | EL PUERTO, COTIJA Mich. -102.700 19.817 1580
5 16094 | PRESA GUARACHA, VILLAMAR | Mich. -102.579 19.964 1570
6 16096 | PSA. MALPAIS, QUERENDARO | Mich. -100.883 19.750 1831
7 16048 | ZAMORA, ZAMORA (DGE) Mich. -102.282 | 20.010 1567
8 16061 | LAGUNA DEL FRESNO, Mich. -100.417 | 19.467 2070
9 16146 | ZIRAHUEN,VILLA ESCALANTE | Mich. -101.750 19.467 1850
10 16125 | TANGANCICUARO A.ETUCUARO | Mich. -102.217 19.883 1700
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NUMERO | CLAVE NOMBRE EDO. LONGITUD | LATITUD |ALTITUD
(@) (@) (m)
11 16031 | CHAPARACO, ZAMORA Mich. -102.264 | 19.961 1633
12 16095 | PRESA JARIPO, VILLAMAR Mich. -102.601 19.959 1570
13 16137 | UREPETIRO, TANGANCICUARO Mich. -102.136 | 19.960 1754
14 16015 | CARAPAN, CHILCHOTA Mich. -102.050 19.867 2050
15 16097 | PSA. PUCUATO, CD.HIDALGO | Mich. -100.700 19.633 2505
16 16002 | AGOSTITLAN, CD. HIDALGO Mich. -100.617 | 19.533 2380
17 16047 | EL ZAPOTE, LA HUACANA Mich. -101.900 18.950 290
18 16014 | CAMECUARO, TANGANCICUARO | Mich. -102.204 | 19.912 1630
19 16099 | PRESA TUXPAN, TUXPAN Mich. -100.483 19.550 1771
20 16036 | EL BOSQUE, ZITACUARO Mich. -100.383 19.383 1750
21 16098 | PSA. SABANETA,CD.HIDALGO | Mich. -100.683 19.617 2513
22 16120 | SANTIAGO UNDAMEO,MORELIA | Mich. -101.300 19.600 2000
23 16106 | SAN ANGEL, TINGUINDIN Mich. -102.533 19.883 1870
24 16140 | VILLA MADERO, MADERO Mich. -101.267 19.400 2135
25 16092 | PSA. AGOSTITLAN, CD. H. Mich. -100.617 19.550 2380
26 16001 | ACUITZIO DEL CANJE,(SMN) Mich. -101.333 19.483 2070
27 16162 | ORANDINO, JACONA Mich. -102.327 19.957 1633
28 16165 | URUAPAN, URUAPAN (CFE) Mich. -102.067 19.417 1611
29 16114 | S.MIGUEL DEL MONTE, MOR. | Mich. -101.133 19.617 2000
30 16090 | P. BLANCAS, BUENAVISTA Mich. -102.583 19.033 344
31 16056 | JICALAN, URUAPAN Mich. -102.017 19.383 1610
32 16071 | LOS AZUFRES, CD. HIDALGO Mich. -100.633 19.800 2800
33 16133 | TURICATO, TURICATO Mich. -101.417 19.567 795
34 16121 | SENGUIO, SENGUIO Mich. -100.350 19.733 2511
35 16087 | PATZCUARO, PATZCUARO Mich. -101.617 19.533 2043
36 16136 | TZITZIO, TZITZIO Mich. -100.917 19.583 1850
37 16088 | PERIBAN, PERIBAN Mich. -102.433 19.517 1630
38 16085 | PARACUARO, PARACUARO Mich. -102.117 19.150 498
39 16012 | CAJONES, GABRIEL ZAMORA | Mich. -101.933 19.200 480
40 16188 | TIRINDARO, ZACAPU Mich. -101.750 19.767 2500
41 16194 | E.T.A. 39 TOCUMBO, (SMN) Mich. -102.500 19.700 | ------
42 16213 |IRIMBO, CIUDAD HIDALGO Mich. -100.500 19.750 2235
43 16230 | LAS CRUCES, TURICATO Mich. -101.267 | 18.767 800
44 16228 | ACAHUATO, APATZINGAN Mich. -102.317 | 19.133 1000
45 16235 | HUAJUMBARO, CD. HIDALGO | Mich. -100.733 19.667 2285
46 16247 | CAPULA, MORELIA Mich. -101.383 19.667 1708
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Ademads, para obtener estaciones principales que sirvieran de base para
generar resultados, se examind la consistencia de datos de cada estacién frente a las
colindantes.

La consistencia de datos se utiliza para conocer la variacion en el tiempo de la
precipitacion media, para detectar y corregir posibles alteraciones, se usa una técnica
llamada curva masa doble, basada en argumentos hechos en el sentido de que la
precipitaciéon acumulada media para varias estaciones no es muy sensible a cambios
en una de ellas, ya que muchos de los errores se compensan, mientras que la lluvia
acumulada de una estacion es afectada de inmediato ante posibles cambios.

Asi pues, si en una grafica se coloca en un eje la precipitacion media anual
acumulada de varias estaciones circundantes a la estacion en estudio, y en el otro eje
se pone la lluvia media anual de la estacion en cuestion, se generara una linea recta
siempre y cuando no existan cambios o estos no sean importantes; en caso contrario
la linea cambia de pendiente en el afio a partir del cual la estacién comenzé a operar
en diferentes condiciones.

Dicho lo anterior, se analizé la consistencia de datos de cada estacion frente a las
estaciones circundantes.
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5.2.1 Grafica de Consistencia de datos (estacion 16001).
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En la grafica anterior se observa claramente que los puntos siguen la tendencia
de una linea recta, por lo que se tiene una buena consistencia. Con base a las
consideraciones anteriores, se aplicé el mismo criterio para todas las estaciones

meteorologicas.

Las graficas faltantes se encuentran en el anexo A y a continuacién se muestra

la tabla-resumen con los resultados obtenidos.

Tabla 5.2.9 Consistencia de datos.

NUMERO CLAVE NOMBRE DATOS

1 16123 |TACAMBARO, TACAMBARO Consistentes
2 16109 |SAN DIEGO CURUCUPATZEO, Consistentes
3 16007 |APATZINGAN, APATZINGAN Consistentes
4 16043 |EL PUERTO, COTIJA Consistentes
5 16094 |PRESA GUARACHA, VILLAMAR Consistentes
6 16096 |PSA. MALPAIS, QUERENDARO Consistentes
7 16048 |ZAMORA, ZAMORA (DGE) Consistentes
8 16061 |LAGUNA DEL FRESNO, Consistentes
9 16146 |ZIRAHUEN,VILLA ESCALANTE Consistentes
10 16125 |TANGANCICUARO A.ETUCUARO Consistentes
11 16031 |CHAPARACO, ZAMORA Consistentes
12 16095 |PRESA JARIPO, VILLAMAR Consistentes
13 16137 |UREPETIRO, TANGANCICUARO Consistentes
14 16015 |CARAPAN, CHILCHOTA Consistentes
15 16097 |PSA. PUCUATO, CD.HIDALGO Consistentes
16 16002 |AGOSTITLAN, CD. HIDALGO Consistentes
17 16047 |ELZAPOTE, LA HUACANA Consistentes
18 16014 |CAMECUARO, TANGANCICUARO Consistentes
19 16099 |PRESA TUXPAN, TUXPAN NO DATA

20 16036 |EL BOSQUE, ZITACUARO Consistentes
21 16098 |PSA. SABANETA,CD.HIDALGO Consistentes
22 16120 |SANTIAGO UNDAMEO,MORELIA Consistentes
23 16106 |SAN ANGEL, TINGUINDIN Consistentes
24 16140 |VILLA MADERO, MADERO Consistentes
25 16092 |PSA. AGOSTITLAN, CD. H. Consistentes
26 16001 |ACUITZIO DEL CANJE,(SMN) Consistentes
27 16162 |ORANDINO, JACONA Consistentes

U.M.S.N.H.
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NUMERO CLAVE NOMBRE DATOS
28 16165 |URUAPAN, URUAPAN (CFE) Consistentes
29 16114 |S.MIGUEL DEL MONTE, MOR. Consistentes
30 16090 |P.BLANCAS, BUENAVISTA Consistentes
31 16056 |JICALAN, URUAPAN Consistentes
32 16071 |LOS AZUFRES, CD. HIDALGO Consistentes
33 16133 |TURICATO, TURICATO Consistentes
34 16121 |SENGUIO, SENGUIO Consistentes
35 16087 |PATZCUARO, PATZCUARO Consistentes
36 16136 |TZITZIO, TZITZIO Consistentes
37 16088 |PERIBAN, PERIBAN Consistentes
38 16085 |PARACUARO, PARACUARO Consistentes
39 16012 |CAJONES, GABRIEL ZAMORA Consistentes
40 16188 |TIRINDARO, ZACAPU Consistentes
41 16194 |E.T.A.39 TOCUMBO, (SMN) Consistentes
42 16213 |IRIMBO, CIUDAD HIDALGO Consistentes
43 16230 |LAS CRUCES, TURICATO Consistentes
44 16228 |ACAHUATO, APATZINGAN Inconsistentes
45 16235 |HUAJUMBARO, CD. HIDALGO Inconsistentes
46 16247 |CAPULA, MORELIA Inconsistentes

En la tabla se observa que la estacién 16099 no contaba con suficientes datos,
por lo que fue necesario hacer su llenado completo.

De los anteriores planteamientos, se obtuvieron entonces las estaciones
principales utilizadas para la generacion de resultados.

Tabla 5.2.10 Estaciones meteorologicas principales.

NUMERO | CLAVE NOMBRE EDO. LONGITUD | LATITUD |ALTITUD
(@) (@) (m)

1 16123 | TACAMBARO, TACAMBARO Mich. | -101.467 19.233 1755

2 16109 | SAN DIEGO CURUCUPATZEO, Mich. | -101.183 19.333 1020

3 16007 | APATZINGAN, APATZINGAN Mich. | -102.267 19.083 682

4 16043 | EL PUERTO, COTIJA Mich. | -102.700 19.817 1580

5 16094 | PRESA GUARACHA, VILLAMAR | Mich. | -102.579 19.964 1570

6 16096 | PSA. MALPAIS, QUERENDARO | Mich. | -100.883 19.750 1831

7 16048 | ZAMORA, ZAMORA (DGE) Mich. | -102.282 | 20.010 1567

8 16061 | LAGUNA DEL FRESNO, Mich. | -100.417 19.467 2070
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NUMERO | CLAVE NOMBRE EDO. LONGITUD | LATITUD |ALTITUD
(@) (@) (m)
9 16146 | ZIRAHUEN,VILLA ESCALANTE | Mich. | -101.750 19.467 1850
10 16125 | TANGANCICUARO A.ETUCUARO Mich. | -102.217 19.883 1700
11 16031 | CHAPARACO, ZAMORA Mich. | -102.264 | 19.961 1633
12 16095 | PRESA JARIPO, VILLAMAR Mich. | -102.601 19.959 1570
13 16137 | UREPETIRO, TANGANCICUARO Mich. | -102.136 19.960 1754
14 16015 | CARAPAN, CHILCHOTA Mich. | -102.050 19.867 2050
15 16097 | PSA. PUCUATO, CD.HIDALGO Mich. | -100.700 19.633 2505
16 16002 | AGOSTITLAN, CD. HIDALGO Mich. | -100.617 | 19.533 2380
17 16047 | EL ZAPOTE, LA HUACANA Mich. | -101.900 18.950 290
18 16014 | CAMECUARO, TANGANCICUARO | Mich. | -102.204 | 19.912 1630
19 16099 | PRESA TUXPAN, TUXPAN Mich. | -100.483 19.550 1771
20 16036 | EL BOSQUE, ZITACUARO Mich. | -100.383 19.383 1750
21 16098 | PSA. SABANETA,CD.HIDALGO | Mich. | -100.683 19.617 2513
22 16120 | SANTIAGO UNDAMEO,MORELIA Mich. | -101.300 19.600 2000
23 16106 | SAN ANGEL, TINGUINDIN Mich. | -102.533 19.883 1870
24 16140 | VILLA MADERO, MADERO Mich. | -101.267 19.400 2135
25 16092 | PSA. AGOSTITLAN, CD. H. Mich. | -100.617 19.550 2380
26 16001 | ACUITZIO DEL CANJE,(SMN) Mich. | -101.333 19.483 2070
27 16162 | ORANDINO, JACONA Mich. | -102.327 19.957 1633
28 16165 | URUAPAN, URUAPAN (CFE) Mich. | -102.067 19.417 1611
29 16114 | S.MIGUEL DEL MONTE, MOR. Mich. | -101.133 19.617 2000
30 16090 | P. BLANCAS, BUENAVISTA Mich. | -102.583 19.033 344
31 16056 | JICALAN, URUAPAN Mich. | -102.017 19.383 1610
32 16071 | LOS AZUFRES, CD. HIDALGO Mich. | -100.633 19.800 2800
33 16133 | TURICATO, TURICATO Mich. | -101.417 19.567 795
34 16121 | SENGUIO, SENGUIO Mich. | -100.350 19.733 2511
35 16087 | PATZCUARO, PATZCUARO Mich. | -101.617 19.533 2043
36 16136 | TZITZIO, TZITZIO Mich. | -100.917 19.583 1850
37 16088 | PERIBAN, PERIBAN Mich. | -102.433 19.517 1630
38 16085 | PARACUARO, PARACUARO Mich. | -102.117 19.150 498
39 16012 | CAJONES, GABRIEL ZAMORA Mich. | -101.933 19.200 480
40 16188 | TIRINDARO, ZACAPU Mich. | -101.750 19.767 2500
41 16194 | E.T.A. 39 TOCUMBO, (SMN) Mich. | -102.500 19.700 0
42 16213 |IRIMBO, CIUDAD HIDALGO Mich. | -100.500 19.750 2235
43 16230 | LAS CRUCES, TURICATO Mich. | -101.267 18.767 800
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5.2.18 Mapa de Estaciones meteoroldgicas principales.
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MATERIALES Y METODOS

B) LLENADO DE DATOS DE PRECIPITACION

Para el llenado de datos faltantes de precipitacion se utilizé el método del
inverso de la distancia al cuadrado, previamente se elabord una correlacién de las
estaciones preliminares, con el fin de llenar datos de una estacién con estaciones que
tenga alta correlacion, por lo que se aceptd una correlacién mayor a 0.8, hecho lo
anterior, se calcul¢ la distancia euclidiana.

Ecuacion de la inversa de la distancia al cuadrado:

1
doj?
1

n _
Zj_l*dojz

Wij =

Donde:
d,j es la distancia euclidiana.
n eselnimero de estaciones

Formula euclidiana:

En un espacio tridimensional, la distancia euclidiana entre dos puntos P1y P2,
de coordenadas (x1, y1, Z1), (x2, y2, Z2) respectivamente, es:

d(P1,P2) = J(Xz —X1)2 + (Y2 — Y1)? + (22 — Z1)?

Por ultimo la precipitacion faltante se calculé con la siguiente expresion:
P = Wj * hpj

P precipitacion a calcular, en mm
Wj  ponderado de las estaciones
Hp  altura de precipitaciéon

Con el fin de conocer la confiabilidad de los resultados antes y después de hacer el
llenado de datos, fue necesario calcular 3 estadisticos importantes: Media, Varianza y

Sesgo.

> Media
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MATERIALES Y METODOS

La media aritmética es el valor obtenido al sumar todos los datos y dividir el resultado
entre el numero total de datos.

X es el simbolo de la media aritmética.

» Varianza
La varianza es la media aritmética del cuadrado de las desviaciones respecto a la

media de una distribucién estadistica.
La varianza se representa por 2.

2

n : v 2

_ =1 (Xi — X)
N

» Sesgo

En el campo de la estadistica, el sesgo estadistico es un error que se detecta en los
resultados de un estudio y que se debe a factores en la recoleccion, andlisis,
interpretacion o revision de los datos.
Matriz de correlacion

La Matriz obtenida fue de [64 x 64] y esta constituida por 6 tablas.

Tabla 5.2.11Matriz de Correlacién

Tabla MC-1 |Tabla MC-2 |Tabla MC-3
Tabla MC-4 Tabla MC-5 Tabla MC-6

Matriz de la distancia euclidiana

La matriz que se obtuvo para la distancia euclidiana fue la misma en tamafio
que la de correlacion. Esta matriz esta integrada por 8 tablas.

Tabla 5.2.12 Matriz de la distancia Euclidiana

Tabla ME-1 Tabla ME-2 Tabla ME-3 Tabla ME-4
Tabla ME-5 | Tabla ME-6 |Tabla ME-7 |Tabla ME-8
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Tabla 5.2.13 MC-1

MATERIALES Y METODOS

U.M.S.N.H.

ESTACIONES | 16512 | 16255 | 16254 | 16248 | 16247 | 16243 | 16235 | 16230 | 16228 | 16219 | 16213 | 16199 | 16194 | 16188 | 16186 | 16165 | 16162 | 16146 | 16145 | 16142 | 16140
16001 0.842 | 0.775 | 0.808 | 0.817 | 0.841 | 0.728 | 0.874 | 0.816 | 0.808 | 0.586 | 0.805 | 0.800 | 0.830 | 0.862 | 0.767 | 0.538 | 0.503 | 0.503 | 0.396 | 0.544 | 0.514
16002 0.899 | 0.837 | 0.862 | 0.835 | 0.864 | 0.712 | 0.925 | 0.820 | 0.802 | 0.654 | 0.867 | 0.861 | 0.892 | 0.859 | 0.857 | 0.881 | 0.878 | 0.802 | 0.735 | 0.899 | 0.884
16007 0.736 | 0.724 | 0.759 | 0.744 | 0.739 | 0.653 | 0.836 | 0.867 | 0.914 | 0.600 | 0.696 | 0.789 | 0.818 | 0.765 | 0.821 | 0.862 | 0.796 | 0.774 | 0.695 | 0.807 | 0.863
16012 0.855 | 0.710 | 0.787 | 0.839 | 0.818 | 0.861 | 0.846 | 0.866 | 0.829 | 0.844 | 0.813 | 0.779 | 0.846 | 0.774 | 0.830 | 0.874 | 0.836 | 0.839 | 0.674 | 0.835 | 0.893
16014 0.883 | 0.822 | 0.851 | 0.884 | 0.810 | 0.748 | 0.934 | 0.815 | 0.816 | 0.689 | 0.844 | 0.848 | 0.913 | 0.854 | 0.876 | 0.869 | 0.911 | 0.821 | 0.735 | 0.903 | 0.838
16015 0.848 | 0.729 | 0.806 | 0.765 | 0.703 | 0.625 | 0.838 | 0.762 | 0.820 | 0.667 | 0.789 | 0.836 | 0.815 | 0.841 | 0.805 | 0.884 | 0.853 | 0.788 | 0.709 | 0.852 | 0.811
16031 0.833 | 0.782 | 0.822 | 0.793 | 0.826 | 0.651 | 0.912 | 0.807 | 0.819 | 0.747 | 0.812 | 0.840 | 0.874 | 0.842 | 0.904 | 0.863 | 0.928 | 0.781 | 0.717 | 0.884 | 0.843
16035 0.779 | 0.797 | 0.766 | 0.751 | 0.752 | 0.742 | 0.822 | 0.821 | 0.831 | 0.773 | 0.701 | 0.759 | 0.817 | 0.743 | 0.817 | 0.849 | 0.808 | 0.776 | 0.608 | 0.784 | 0.801
16036 0.873 | 0.842 | 0.803 | 0.865 | 0.755 | 0.881 | 0.847 | 0.818 | 0.880 | 0.870 | 0.808 | 0.843 | 0.849 | 0.795 | 0.843 | 0.872 | 0.838 | 0.755 | 0.630 | 0.836 | 0.872
16043 0.822 | 0.791 | 0.797 | 0.797 | 0.873 | 0.776 | 0.873 | 0.890 | 0.791 | 0.822 | 0.810 | 0.808 | 0.871 | 0.808 | 0.921 | 0.879 | 0.838 | 0.776 | 0.707 | 0.854 | 0.843
16045 0.853 | 0.813 | 0.808 | 0.887 | 0.776 | 0.800 | 0.868 | 0.851 | 0.817 | 0.542 | 0.814 | 0.815 | 0.884 | 0.813 | 0.822 | 0.884 | 0.854 | 0.835 | 0.704 | 0.874 | 0.883
16047 0.714 | 0.744 | 0.760 | 0.833 | 0.793 | 0.807 | 0.833 | 0.800 | 0.845 | 0.832 | 0.784 | 0.797 | 0.839 | 0.804 | 0.829 | 0.878 | 0.800 | 0.788 | 0.663 | 0.836 | 0.844
16048 0.861 | 0.842 | 0.823 | 0.857 | 0.823 | 0.729 | 0.931 | 0.838 | 0.825 | 0.653 | 0.831 | 0.855 | 0.909 | 0.831 | 0.910 | 0.862 | 0.946 | 0.778 | 0.832 | 0.892 | 0.848
16055 0.865 | 0.792 | 0.803 | 0.801 | 0.806 | 0.664 | 0.885 | 0.546 | 0.748 | 0.656 | 0.814 | 0.841 | 0.863 | 0.781 | 0.800 | 0.819 | 0.866 | 0.728 | 0.486 | 0.883 | 0.836
16056 0.840 | 0.785 | 0.821 | 0.812 | 0.793 | 0.812 | 0.857 | 0.829 | 0.864 | 0.863 | 0.807 | 0.804 | 0.904 | 0.799 | 0.890 | 0.983 | 0.843 | 0.883 | 0.651 | 0.849 | 0.897
16061 0.857 | 0.813 | 0.801 | 0.855 | 0.718 | 0.696 | 0.881 | 0.796 | 0.825 | 0.514 | 0.814 | 0.918 | 0.861 | 0.846 | 0.792 | 0.843 | 0.865 | 0.761 | 0.759 | 0.865 | 0.806
16068 0.745 | 0.696 | 0.672 | 0.765 | 0.752 | 0.693 | 0.790 | 0.694 | 0.741 | 0.781 | 0.793 | 0.676 | 0.786 | 0.772 | 0.855 | 0.809 | 0.811 | 0.642 | 0.613 | 0.816 | 0.778
16071 0.697 | 0.858 | 0.705 | 0.846 | 0.754 | 0.842 | 0.840 | 0.772 | 0.814 | 0.820 | 0.829 | 0.863 | 0.860 | 0.830 | 0.855 | 0.831 | 0.872 | 0.840 | 0.674 | 0.863 | 0.794
16081 0.924 | 0.790 | 0.848 | 0.845 | 0.887 | 0.743 | 0.919 | 0.790 | 0.761 | 0.685 | 0.834 | 0.845 | 0.854 | 0.840 | 0.852 | 0.865 | 0.879 | 0.782 | 0.727 | 0.904 | 0.884
16085 0.707 | 0.815 | 0.693 | 0.798 | 0.655 | 0.660 | 0.829 | 0.763 | 0.883 | 0.617 | 0.661 | 0.733 | 0.855 | 0.719 | 0.809 | 0.866 | 0.802 | 0.799 | 0.635 | 0.820 | 0.852
16087 0.850 | 0.809 | 0.843 | 0.865 | 0.830 | 0.871 | 0.918 | 0.796 | 0.797 | 0.637 | 0.836 | 0.851 | 0.899 | 0.849 | 0.833 | 0.880 | 0.860 | 0.897 | 0.725 | 0.897 | 0.910
16088 0.792 | 0.775 | 0.767 | 0.708 | 0.808 | 0.780 | 0.873 | 0.828 | 0.802 | 0.832 | 0.785 | 0.816 | 0.844 | 0.747 | 0.842 | 0.883 | 0.833 | 0.859 | 0.668 | 0.796 | 0.836
16090 0.762 | 0.681 | 0.717 | 0.737 | 0.679 | 0.718 | 0.733 | 0.743 | 0.836 | 0.529 | 0.725 | 0.737 | 0.791 | 0.710 | 0.795 | 0.856 | 0.764 | 0.782 | 0.625 | 0.771 | 0.822
16092 0.848 | 0.927 | 0.879 | 0.880 | 0.933 | 0.922 | 0.969 | 0.837 | 0.823 | 0.709 | 0.880 | 0.878 | 0.918 | 0.910 | 0.870 | 0.884 | 0.898 | 0.837 | 0.736 | 0.904 | 0.861
16094 0.829 | 0.744 | 0.826 | 0.808 | 0.792 | 0.774 | 0.857 | 0.729 | 0.765 | 0.788 | 0.804 | 0.783 | 0.826 | 0.810 | 0.927 | 0.828 | 0.867 | 0.740 | 0.711 | 0.824 | 0.813
16095 0.858 | 0.786 | 0.850 | 0.813 | 0.842 | 0.737 | 0.877 | 0.775 | 0.808 | 0.807 | 0.845 | 0.803 | 0.865 | 0.822 | 0.952 | 0.847 | 0.889 | 0.745 | 0.711 | 0.842 | 0.814
16096 0.897 | 0.804 | 0.867 | 0.805 | 0.837 | 0.569 | 0.920 | 0.806 | 0.796 | 0.735 | 0.796 | 0.836 | 0.866 | 0.867 | 0.785 | 0.842 | 0.852 | 0.742 | 0.783 | 0.869 | 0.832
16097 0.882 | 0.805 | 0.856 | 0.813 | 0.887 | 0.719 | 0.921 | 0.835 | 0.805 | 0.674 | 0.845 | 0.866 | 0.875 | 0.881 | 0.858 | 0.884 | 0.888 | 0.796 | 0.742 | 0.896 | 0.871
16098 0.893 | 0.842 | 0.840 | 0.836 | 0.849 | 0.700 | 0.917 | 0.832 | 0.814 | 0.618 | 0.857 | 0.876 | 0.893 | 0.885 | 0.866 | 0.880 | 0.884 | 0.814 | 0.747 | 0.888 | 0.862
16099 0.889 | 0.650 | 0.893 | 0.774 | 0.716 | 0.828 | 0.924 | 0.963 | 0.849 | 0.866 | 0.894 | 0.876 | 0.866 | 0.876 | 0.810 | 0.875 | 0.835 | 0.735 | 0.639 | 0.848 | 0.798
16106 0.853 | 0.919 | 0.812 | 0.888 | 0.807 | 0.847 | 0.909 | 0.812 | 0.872 | 0.824 | 0.853 | 0.825 | 0.900 | 0.836 | 0.897 | 0.871 | 0.891 | 0.803 | 0.704 | 0.873 | 0.833
16109 0.748 | 0.688 | 0.661 | 0.691 | 0.741 | 0.776 | 0.793 | 0.715 | 0.714 | 0.568 | 0.701 | 0.738 | 0.841 | 0.743 | 0.767 | 0.868 | 0.818 | 0.761 | 0.691 | 0.787 | 0.913
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Tabla 5.2.14 MC-2

MATERIALES Y METODOS

ESTACIONES | 16137 | 16136 | 16135 | 16133 | 16127 | 16125 | 16123 | 16122 | 16121 | 16120 | 16114 | 16109 | 16106 | 16099 | 16098 | 16097 | 16096 | 16095 | 16094 | 16092 | 16090
16001 0.547 | 0.640 | 0.330 | 0.667 | 0.479 | 0.536 | 0.502 | 0.499 | 0.533 | 0.569 | 0.544 | 0.517 | 0.487 | 0.457 | 0.540 | 0.537 | 0.548 | 0.425 | 0.433 | 0.517 | 0.429
16002 0.892 | 0.864 | 0.670 | 0.862 | 0.856 | 0.873 | 0.858 | 0.763 | 0.839 | 0.903 | 0.820 | 0.842 | 0.874 | 0.872 | 0.946 | 0.947 | 0.886 | 0.859 | 0.844 | 0.959 | 0.760
16007 0.826 | 0.805 | 0.796 | 0.807 | 0.840 | 0.800 | 0.806 | 0.719 | 0.798 | 0.820 | 0.734 | 0.796 | 0.852 | 0.770 | 0.808 | 0.811 | 0.809 | 0.800 | 0.795 | 0.847 | 0.830
16012 0.831 | 0.821 | 0.575 | 0.858 | 0.859 | 0.808 | 0.876 | 0.825 | 0.713 | 0.848 | 0.753 | 0.822 | 0.835 | 0.855 | 0.850 | 0.849 | 0.826 | 0.805 | 0.788 | 0.857 | 0.775
16014 0.936 | 0.824 | 0.667 | 0.862 | 0.868 | 0.924 | 0.843 | 0.752 | 0.864 | 0.878 | 0.794 | 0.827 | 0.900 | 0.817 | 0.892 | 0.900 | 0.858 | 0.885 | 0.869 | 0.904 | 0.778
16015 0.907 | 0.808 | 0.577 | 0.815 | 0.828 | 0.899 | 0.815 | 0.728 | 0.752 | 0.850 | 0.786 | 0.809 | 0.842 | 0.808 | 0.879 | 0.880 | 0.831 | 0.829 | 0.810 | 0.881 | 0.776
16031 0.918 | 0.850 | 0.651 | 0.865 | 0.845 | 0.914 | 0.850 | 0.750 | 0.867 | 0.871 | 0.798 | 0.838 | 0.907 | 0.835 | 0.893 | 0.900 | 0.853 | 0.893 | 0.869 | 0.913 | 0.740
16035 0.800 | 0.808 | 0.567 | 0.841 | 0.799 | 0.803 | 0.785 | 0.719 | 0.793 | 0.806 | 0.781 | 0.783 | 0.816 | 0.768 | 0.829 | 0.828 | 0.817 | 0.783 | 0.777 | 0.834 | 0.779
16036 0.806 | 0.863 | 0.639 | 0.853 | 0.871 | 0.784 | 0.812 | 0.807 | 0.857 | 0.828 | 0.714 | 0.853 | 0.837 | 0.801 | 0.850 | 0.822 | 0.811 | 0.799 | 0.783 | 0.852 | 0.846
16043 0.859 | 0.797 | 0.639 | 0.870 | 0.856 | 0.831 | 0.853 | 0.773 | 0.826 | 0.849 | 0.761 | 0.841 | 0.889 | 0.798 | 0.868 | 0.857 | 0.830 | 0.881 | 0.864 | 0.845 | 0.793
16045 0.884 | 0.859 | 0.580 | 0.865 | 0.852 | 0.863 | 0.860 | 0.793 | 0.776 | 0.869 | 0.845 | 0.824 | 0.869 | 0.886 | 0.888 | 0.877 | 0.863 | 0.829 | 0.809 | 0.906 | 0.793
16047 0.820 | 0.832 | 0.640 | 0.863 | 0.827 | 0.814 | 0.835 | 0.728 | 0.818 | 0.837 | 0.766 | 0.823 | 0.835 | 0.786 | 0.818 | 0.822 | 0.783 | 0.804 | 0.818 | 0.829 | 0.819
16048 0.913 | 0.825 | 0.544 | 0.874 | 0.850 | 0.879 | 0.833 | 0.674 | 0.925 | 0.882 | 0.751 | 0.816 | 0.890 | 0.794 | 0.875 | 0.886 | 0.824 | 0.879 | 0.860 | 0.921 | 0.744
16055 0.830 | 0.831 | 0.652 | 0.841 | 0.802 | 0.801 | 0.789 | 0.679 | 0.797 | 0.869 | 0.789 | 0.557 | 0.830 | 0.810 | 0.847 | 0.845 | 0.849 | 0.793 | 0.773 | 0.896 | 0.763
16056 0.868 | 0.857 | 0.597 | 0.887 | 0.935 | 0.813 | 0.905 | 0.814 | 0.845 | 0.852 | 0.787 | 0.873 | 0.868 | 0.858 | 0.872 | 0.878 | 0.857 | 0.858 | 0.838 | 0.873 | 0.877
16061 0.884 | 0.810 | 0.681 | 0.841 | 0.820 | 0.837 | 0.829 | 0.724 | 0.797 | 0.849 | 0.789 | 0.806 | 0.873 | 0.838 | 0.915 | 0.906 | 0.855 | 0.846 | 0.835 | 0.907 | 0.794
16068 0.787 | 0.770 | 0.527 | 0.779 | 0.808 | 0.737 | 0.732 | 0.685 | 0.709 | 0.731 | 0.687 | 0.715 | 0.787 | 0.709 | 0.727 | 0.736 | 0.700 | 0.816 | 0.780 | 0.811 | 0.789
16071 0.875 | 0.859 | 0.569 | 0.863 | 0.828 | 0.890 | 0.810 | 0.788 | 0.897 | 0.849 | 0.820 | 0.813 | 0.858 | 0.863 | 0.938 | 0.934 | 0.906 | 0.832 | 0.827 | 0.916 | 0.756
16081 0.898 | 0.852 | 0.667 | 0.842 | 0.838 | 0.864 | 0.836 | 0.765 | 0.800 | 0.910 | 0.810 | 0.820 | 0.865 | 0.841 | 0.895 | 0.903 | 0.883 | 0.860 | 0.846 | 0.913 | 0.780
16085 0.833 | 0.832 | 0.476 | 0.840 | 0.852 | 0.802 | 0.821 | 0.658 | 0.806 | 0.783 | 0.684 | 0.754 | 0.856 | 0.838 | 0.821 | 0.817 | 0.793 | 0.785 | 0.760 | 0.856 | 0.817
16087 0.898 | 0.869 | 0.582 | 0.888 | 0.849 | 0.893 | 0.867 | 0.804 | 0.831 | 0.893 | 0.796 | 0.824 | 0.883 | 0.856 | 0.912 | 0.919 | 0.877 | 0.835 | 0.821 | 0.910 | 0.765
16088 0.842 | 0.816 | 0.551 | 0.837 | 0.825 | 0.869 | 0.835 | 0.760 | 0.870 | 0.834 | 0.775 | 0.843 | 0.870 | 0.840 | 0.822 | 0.827 | 0.880 | 0.826 | 0.793 | 0.889 | 0.804
16090 0.790 | 0.763 | 0.540 | 0.801 | 0.831 | 0.748 | 0.830 | 0.741 | 0.789 | 0.772 | 0.695 | 0.753 | 0.827 | 0.799 | 0.763 | 0.770 | 0.780 | 0.806 | 0.777 | 0.806 | 1.000
16092 0.928 | 0.877 | 0.588 | 0.862 | 0.871 | 0.921 | 0.859 | 0.827 | 0.915 | 0.892 | 0.861 | 0.876 | 0.883 | 0.878 | 0.958 | 0.963 | 0.934 | 0.867 | 0.865 | 1.000 | 0.806
16094 0.858 | 0.795 | 0.672 | 0.840 | 0.832 | 0.811 | 0.830 | 0.733 | 0.773 | 0.807 | 0.739 | 0.795 | 0.899 | 0.815 | 0.852 | 0.862 | 0.796 | 0.964 | 1.000 | 0.865 | 0.777
16095 0.873 | 0.812 | 0.649 | 0.854 | 0.848 | 0.841 | 0.839 | 0.755 | 0.808 | 0.835 | 0.747 | 0.798 | 0.905 | 0.804 | 0.859 | 0.863 | 0.830 | 1.000 | 0.964 | 0.867 | 0.806
16096 0.862 | 0.886 | 0.650 | 0.817 | 0.829 | 0.868 | 0.817 | 0.731 | 0.835 | 0.877 | 0.777 | 0.793 | 0.875 | 0.840 | 0.880 | 0.891 | 1.000 | 0.830 | 0.796 | 0.934 | 0.780
16097 0.910 | 0.867 | 0.677 | 0.869 | 0.867 | 0.898 | 0.863 | 0.793 | 0.919 | 0.894 | 0.842 | 0.854 | 0.890 | 0.865 | 0.985 | 1.000 | 0.891 | 0.863 | 0.862 | 0.963 | 0.770
16098 0.901 | 0.868 | 0.666 | 0.871 | 0.858 | 0.889 | 0.862 | 0.782 | 0.923 | 0.891 | 0.832 | 0.849 | 0.882 | 0.865 | 1.000 | 0.985 | 0.880 | 0.859 | 0.852 | 0.958 | 0.763
16099 0.823 | 0.848 | 0.773 | 0.843 | 0.825 | 0.841 | 0.849 | 0.707 | 0.877 | 0.841 | 0.860 | 0.831 | 0.821 | 1.000 | 0.865 | 0.865 | 0.840 | 0.804 | 0.815 | 0.878 | 0.799
16106 0.897 | 0.841 | 0.622 | 0.879 | 0.857 | 0.870 | 0.862 | 0.742 | 0.866 | 0.865 | 0.788 | 0.857 | 1.000 | 0.821 | 0.882 | 0.890 | 0.875 | 0.905 | 0.899 | 0.883 | 0.827
16109 0.849 | 0.779 | 0.711 | 0.794 | 0.846 | 0.831 | 0.779 | 0.837 | 0.738 | 0.820 | 0.795 | 1.000 | 0.857 | 0.831 | 0.849 | 0.854 | 0.793 | 0.798 | 0.795 | 0.876 | 0.753

U.M.S.N.H.
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Tabla 5.2.15 MC-3.

MATERIALES Y METODOS

U.M.S.N.H.

ESTACIONES | 16088 | 16087 | 16085 | 16081 | 16071 | 16068 | 16061 | 16056 | 16055 | 16048 | 16047 | 16045 | 16043 | 16036 | 16035 | 16031 | 16015 | 16014 | 16012 | 16007 | 16002 | 16001
16001 0.548 | 0.691 | 0.616 | 0.552 | 0.497 | 0.453 | 0.512 | 0.498 | 0.521 | 0.478 | 0.514 | 0.593 | 0.488 | 0.514 | 0.564 | 0.506 | 0.509 | 0.495 | 0.592 | 0.534 | 0.571 | 1.000
16002 0.851 | 0.913 | 0.819 | 0.906 | 0.910 | 0.738 | 0.881 | 0.880 | 0.859 | 0.871 | 0.829 | 0.901 | 0.846 | 0.820 | 0.822 | 0.885 | 0.868 | 0.888 | 0.844 | 0.827 | 1.000 | 0.571
16007 0.801 | 0.837 | 0.855 | 0.782 | 0.799 | 0.711 | 0.789 | 0.858 | 0.743 | 0.803 | 0.867 | 0.791 | 0.805 | 0.803 | 0.795 | 0.821 | 0.805 | 0.824 | 0.819 | 1.000 | 0.827 | 0.534
16012 0.819 | 0.848 | 0.834 | 0.857 | 0.808 | 0.782 | 0.810 | 0.866 | 0.791 | 0.838 | 0.844 | 0.866 | 0.790 | 0.874 | 0.757 | 0.827 | 0.774 | 0.827 | 1.000 | 0.819 | 0.844 | 0.592
16014 0.840 | 0.887 | 0.803 | 0.892 | 0.855 | 0.784 | 0.868 | 0.863 | 0.843 | 0.932 | 0.820 | 0.871 | 0.855 | 0.801 | 0.784 | 0.934 | 0.898 | 1.000 | 0.827 | 0.824 | 0.888 | 0.495
16015 0.840 | 0.845 | 0.818 | 0.857 | 0.900 | 0.767 | 0.869 | 0.847 | 0.781 | 0.869 | 0.794 | 0.867 | 0.845 | 0.777 | 0.783 | 0.882 | 1.000 | 0.898 | 0.774 | 0.805 | 0.868 | 0.509
16031 0.835 | 0.880 | 0.795 | 0.887 | 0.875 | 0.789 | 0.852 | 0.841 | 0.816 | 0.958 | 0.821 | 0.847 | 0.866 | 0.795 | 0.801 | 1.000 | 0.882 | 0.934 | 0.827 | 0.821 | 0.885 | 0.506
16035 0.814 | 0.839 | 0.788 | 0.779 | 0.822 | 0.688 | 0.780 | 0.819 | 0.749 | 0.794 | 0.833 | 0.816 | 0.799 | 0.767 | 1.000 | 0.801 | 0.783 | 0.784 | 0.757 | 0.795 | 0.822 | 0.564
16036 0.850 | 0.837 | 0.858 | 0.804 | 0.819 | 0.715 | 0.799 | 0.874 | 0.746 | 0.749 | 0.768 | 0.850 | 0.823 | 1.000 | 0.767 | 0.795 | 0.777 | 0.801 | 0.874 | 0.803 | 0.820 | 0.514
16043 0.809 | 0.858 | 0.805 | 0.856 | 0.818 | 0.804 | 0.833 | 0.876 | 0.792 | 0.860 | 0.810 | 0.827 | 1.000 | 0.823 | 0.799 | 0.866 | 0.845 | 0.855 | 0.790 | 0.805 | 0.846 | 0.488
16045 0.825 | 0.896 | 0.833 | 0.886 | 0.857 | 0.801 | 0.871 | 0.881 | 0.837 | 0.863 | 0.818 | 1.000 | 0.827 | 0.850 | 0.816 | 0.847 | 0.867 | 0.871 | 0.866 | 0.791 | 0.901 | 0.593
16047 0.821 | 0.856 | 0.838 | 0.824 | 0.808 | 0.721 | 0.812 | 0.876 | 0.781 | 0.803 | 1.000 | 0.818 | 0.810 | 0.768 | 0.833 | 0.821 | 0.794 | 0.820 | 0.844 | 0.867 | 0.829 | 0.514
16048 0.837 | 0.902 | 0.810 | 0.875 | 0.849 | 0.743 | 0.842 | 0.845 | 0.820 | 1.000 | 0.803 | 0.863 | 0.860 | 0.749 | 0.794 | 0.958 | 0.869 | 0.932 | 0.838 | 0.803 | 0.871 | 0.478
16055 0.804 | 0.608 | 0.755 | 0.634 | 0.835 | 0.675 | 0.570 | 0.822 | 1.000 | 0.820 | 0.781 | 0.837 | 0.792 | 0.746 | 0.749 | 0.816 | 0.781 | 0.843 | 0.791 | 0.743 | 0.859 | 0.521
16056 0.871 | 0.881 | 0.868 | 0.855 | 0.821 | 0.811 | 0.834 | 1.000 | 0.822 | 0.845 | 0.876 | 0.881 | 0.876 | 0.874 | 0.819 | 0.841 | 0.847 | 0.863 | 0.866 | 0.858 | 0.880 | 0.498
16061 0.815 | 0.838 | 0.816 | 0.857 | 0.917 | 0.709 | 1.000 | 0.834 | 0.570 | 0.842 | 0.812 | 0.871 | 0.833 | 0.799 | 0.780 | 0.852 | 0.869 | 0.868 | 0.810 | 0.789 | 0.881 | 0.512
16068 0.709 | 0.802 | 0.791 | 0.772 | 0.756 | 1.000 | 0.709 | 0.811 | 0.675 | 0.743 | 0.721 | 0.801 | 0.804 | 0.715 | 0.688 | 0.789 | 0.767 | 0.784 | 0.782 | 0.711 | 0.738 | 0.453
16071 0.817 | 0.884 | 0.786 | 0.850 | 1.000 | 0.756 | 0.917 | 0.821 | 0.835 | 0.849 | 0.808 | 0.857 | 0.818 | 0.819 | 0.822 | 0.875 | 0.900 | 0.855 | 0.808 | 0.799 | 0.910 | 0.497
16081 0.814 | 0.880 | 0.783 | 1.000 | 0.850 | 0.772 | 0.857 | 0.855 | 0.634 | 0.875 | 0.824 | 0.886 | 0.856 | 0.804 | 0.779 | 0.887 | 0.857 | 0.892 | 0.857 | 0.782 | 0.906 | 0.552
16085 0.776 | 0.855 | 1.000 | 0.783 | 0.786 | 0.791 | 0.816 | 0.868 | 0.755 | 0.810 | 0.838 | 0.833 | 0.805 | 0.858 | 0.788 | 0.795 | 0.818 | 0.803 | 0.834 | 0.855 | 0.819 | 0.616
16087 0.882 | 1.000 | 0.855 | 0.880 | 0.884 | 0.802 | 0.838 | 0.881 | 0.608 | 0.902 | 0.856 | 0.896 | 0.858 | 0.837 | 0.839 | 0.880 | 0.845 | 0.887 | 0.848 | 0.837 | 0.913 | 0.691
16088 1.000 | 0.882 | 0.776 | 0.814 | 0.817 | 0.709 | 0.815 | 0.871 | 0.804 | 0.837 | 0.821 | 0.825 | 0.809 | 0.850 | 0.814 | 0.835 | 0.840 | 0.840 | 0.819 | 0.801 | 0.851 | 0.548
16090 0.804 | 0.765 | 0.817 | 0.780 | 0.756 | 0.789 | 0.794 | 0.877 | 0.763 | 0.744 | 0.819 | 0.793 | 0.793 | 0.846 | 0.779 | 0.740 | 0.776 | 0.778 | 0.775 | 0.830 | 0.760 | 0.429
16092 0.889 | 0.910 | 0.856 | 0.913 | 0.916 | 0.811 | 0.907 | 0.873 | 0.896 | 0.921 | 0.829 | 0.906 | 0.845 | 0.852 | 0.834 | 0.913 | 0.881 | 0.904 | 0.857 | 0.847 | 0.959 | 0.517
16094 0.793 | 0.821 | 0.760 | 0.846 | 0.827 | 0.780 | 0.835 | 0.838 | 0.773 | 0.860 | 0.818 | 0.809 | 0.864 | 0.783 | 0.777 | 0.869 | 0.810 | 0.869 | 0.788 | 0.795 | 0.844 | 0.433
16095 0.826 | 0.835 | 0.785 | 0.860 | 0.832 | 0.816 | 0.846 | 0.858 | 0.793 | 0.879 | 0.804 | 0.829 | 0.881 | 0.799 | 0.783 | 0.893 | 0.829 | 0.885 | 0.805 | 0.800 | 0.859 | 0.425
16096 0.880 | 0.877 | 0.793 | 0.883 | 0.906 | 0.700 | 0.855 | 0.857 | 0.849 | 0.824 | 0.783 | 0.863 | 0.830 | 0.811 | 0.817 | 0.853 | 0.831 | 0.858 | 0.826 | 0.809 | 0.886 | 0.548
16097 0.827 | 0.919 | 0.817 | 0.903 | 0.934 | 0.736 | 0.906 | 0.878 | 0.845 | 0.886 | 0.822 | 0.877 | 0.857 | 0.822 | 0.828 | 0.900 | 0.880 | 0.900 | 0.849 | 0.811 | 0.947 | 0.537
16098 0.822 | 0.912 | 0.821 | 0.895 | 0.938 | 0.727 | 0.915 | 0.872 | 0.847 | 0.875 | 0.818 | 0.888 | 0.868 | 0.850 | 0.829 | 0.893 | 0.879 | 0.892 | 0.850 | 0.808 | 0.946 | 0.540
16099 0.840 | 0.856 | 0.838 | 0.841 | 0.863 | 0.709 | 0.838 | 0.858 | 0.810 | 0.794 | 0.786 | 0.886 | 0.798 | 0.801 | 0.768 | 0.835 | 0.808 | 0.817 | 0.855 | 0.770 | 0.872 | 0.457
16106 0.870 | 0.883 | 0.856 | 0.865 | 0.858 | 0.787 | 0.873 | 0.868 | 0.830 | 0.890 | 0.835 | 0.869 | 0.889 | 0.837 | 0.816 | 0.907 | 0.842 | 0.900 | 0.835 | 0.852 | 0.874 | 0.487
16109 0.843 | 0.824 | 0.754 | 0.820 | 0.813 | 0.715 | 0.806 | 0.873 | 0.557 | 0.816 | 0.823 | 0.824 | 0.841 | 0.853 | 0.783 | 0.838 | 0.809 | 0.827 | 0.822 | 0.796 | 0.842 | 0.517
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Tabla 5.2.16 MC-4.

MATERIALES Y METODOS

ESTACIONES | 16512 | 16255 | 16254 | 16248 | 16247 | 16243 | 16235 | 16230 | 16228 | 16219 | 16213 | 16199 | 16194 | 16188 | 16186 | 16165 | 16162 | 16146 | 16145 | 16142 | 16140
16114 0.729 | 0.690 | 0.710 | 0.740 | 0.742 | 0.646 | 0.719 | 0.712 | 0.676 | 0.422 | 0.736 | 0.704 | 0.723 | 0.739 | 0.735 | 0.818 | 0.781 | 0.728 | 0.605 | 0.813 | 0.760
16120 0.899 | 0.793 | 0.825 | 0.830 | 0.882 | 0.739 | 0.892 | 0.815 | 0.790 | 0.643 | 0.818 | 0.816 | 0.848 | 0.831 | 0.793 | 0.868 | 0.869 | 0.836 | 0.715 | 0.891 | 0.878
16121 0.743 | 0.887 | 0.766 | 0.763 | 0.693 | 0.519 | 0.788 | 0.611 | 0.778 | 0.745 | 0.843 | 0.909 | 0.862 | 0.820 | 0.797 | 0.842 | 0.892 | 0.775 | 0.694 | 0.868 | 0.815
16122 0.746 | 0.615 | 0.764 | 0.697 | 0.734 | 0.669 | 0.795 | 0.673 | 0.678 | 0.580 | 0.672 | 0.729 | 0.782 | 0.780 | 0.735 | 0.833 | 0.795 | 0.732 | 0.711 | 0.762 | 0.829
16123 0.803 | 0.775 | 0.765 | 0.833 | 0.758 | 0.742 | 0.850 | 0.872 | 0.866 | 0.577 | 0.795 | 0.777 | 0.875 | 0.771 | 0.864 | 0.913 | 0.846 | 0.812 | 0.694 | 0.871 | 0.900
16125 0.841 | 0.845 | 0.853 | 0.882 | 0.817 | 0.796 | 0.909 | 0.853 | 0.740 | 0.671 | 0.778 | 0.851 | 0.870 | 0.893 | 0.851 | 0.850 | 0.867 | 0.791 | 0.727 | 0.873 | 0.799
16127 0.851 | 0.751 | 0.815 | 0.820 | 0.765 | 0.805 | 0.823 | 0.793 | 0.847 | 0.842 | 0.797 | 0.748 | 0.866 | 0.776 | 0.863 | 0.928 | 0.837 | 0.866 | 0.675 | 0.830 | 0.866
16133 0.827 | 0.784 | 0.827 | 0.835 | 0.825 | 0.756 | 0.878 | 0.895 | 0.827 | 0.615 | 0.823 | 0.826 | 0.885 | 0.817 | 0.865 | 0.896 | 0.886 | 0.873 | 0.670 | 0.864 | 0.873
16135 0.820 | 0.383 | 0.466 | 0.533 | 0.548 | 0.530 | 0.426 | 0.468 | 0.308 | 0.410 | 0.384 | 0.385 | 0.488 | 0.562 | 0.456 | 0.594 | 0.558 | 0.567 | 0.517 | 0.578 | 0.635
16136 0.817 | 0.738 | 0.801 | 0.786 | 0.850 | 0.839 | 0.875 | 0.791 | 0.817 | 0.726 | 0.790 | 0.777 | 0.831 | 0.787 | 0.840 | 0.872 | 0.817 | 0.801 | 0.685 | 0.801 | 0.868
16137 0.874 | 0.863 | 0.820 | 0.867 | 0.805 | 0.778 | 0.914 | 0.787 | 0.817 | 0.665 | 0.835 | 0.871 | 0.895 | 0.853 | 0.854 | 0.869 | 0.898 | 0.783 | 0.730 | 0.901 | 0.851
16140 0.871 | 0.766 | 0.809 | 0.869 | 0.871 | 0.876 | 0.878 | 0.833 | 0.836 | 0.900 | 0.804 | 0.757 | 0.858 | 0.820 | 0.831 | 0.905 | 0.818 | 0.871 | 0.648 | 0.863 | 1.000
16142 0.898 | 0.831 | 0.871 | 0.904 | 0.834 | 0.740 | 0.921 | 0.875 | 0.789 | 0.722 | 0.839 | 0.870 | 0.877 | 0.928 | 0.842 | 0.851 | 0.876 | 0.871 | 0.714 | 1.000 | 0.863
16145 0.859 | 0.802 | 0.814 | 0.844 | 0.800 | 0.788 | 0.903 | 0.782 | 0.783 | 0.573 | 0.824 | 0.898 | 0.867 | 0.857 | 0.776 | 0.680 | 0.691 | 0.682 | 1.000 | 0.714 | 0.648
16146 0.819 | 0.785 | 0.797 | 0.817 | 0.773 | 0.729 | 0.917 | 0.853 | 0.788 | 0.538 | 0.833 | 0.809 | 0.891 | 0.829 | 0.830 | 0.872 | 0.837 | 1.000 | 0.682 | 0.871 | 0.871
16162 0.875 | 0.804 | 0.838 | 0.832 | 0.832 | 0.794 | 0.909 | 0.821 | 0.819 | 0.873 | 0.845 | 0.842 | 0.870 | 0.820 | 0.895 | 0.847 | 1.000 | 0.837 | 0.691 | 0.876 | 0.818
16165 0.831 | 0.740 | 0.827 | 0.786 | 0.865 | 0.807 | 0.859 | 0.856 | 0.873 | 0.865 | 0.812 | 0.805 | 0.899 | 0.793 | 0.875 | 1.000 | 0.847 | 0.872 | 0.680 | 0.851 | 0.905
16186 0.882 | 0.822 | 0.869 | 0.853 | 0.819 | 0.870 | 0.880 | 0.816 | 0.849 | 0.847 | 0.848 | 0.801 | 0.875 | 0.805 | 1.000 | 0.875 | 0.895 | 0.830 | 0.776 | 0.842 | 0.831
16188 0.854 | 0.767 | 0.860 | 0.818 | 0.840 | 0.815 | 0.867 | 0.753 | 0.743 | 0.699 | 0.830 | 0.833 | 0.827 | 1.000 | 0.805 | 0.793 | 0.820 | 0.829 | 0.857 | 0.928 | 0.820
16194 0.841 | 0.837 | 0.816 | 0.874 | 0.783 | 0.863 | 0.909 | 0.867 | 0.832 | 0.849 | 0.830 | 0.835 | 1.000 | 0.827 | 0.875 | 0.899 | 0.870 | 0.891 | 0.867 | 0.877 | 0.858
16199 0.881 | 0.815 | 0.851 | 0.829 | 0.794 | 0.767 | 0.902 | 0.806 | 0.751 | 0.643 | 0.841 | 1.000 | 0.835 | 0.833 | 0.801 | 0.805 | 0.842 | 0.809 | 0.898 | 0.870 | 0.757
16213 0.829 | 0.788 | 0.773 | 0.784 | 0.777 | 0.673 | 0.887 | 0.753 | 0.745 | 0.541 | 1.000 | 0.841 | 0.830 | 0.830 | 0.848 | 0.812 | 0.845 | 0.833 | 0.824 | 0.839 | 0.804
16219 0.677 | 0.540 | 0.703 | 0.532 | 0.723 | 0.334 | 0.774 | 0.519 | 0.589 | 1.000 | 0.541 | 0.643 | 0.849 | 0.699 | 0.847 | 0.865 | 0.873 | 0.538 | 0.573 | 0.722 | 0.900
16228 0.793 | 0.723 | 0.761 | 0.792 | 0.701 | 0.701 | 0.810 | 0.822 | 1.000 | 0.589 | 0.745 | 0.751 | 0.832 | 0.743 | 0.849 | 0.873 | 0.819 | 0.788 | 0.783 | 0.789 | 0.836
16230 0.825 | 0.814 | 0.762 | 0.848 | 0.777 | 0.729 | 0.843 | 1.000 | 0.822 | 0.519 | 0.753 | 0.806 | 0.867 | 0.753 | 0.816 | 0.856 | 0.821 | 0.853 | 0.782 | 0.875 | 0.833
16235 0.908 | 0.834 | 0.876 | 0.846 | 0.874 | 0.861 | 1.000 | 0.843 | 0.810 | 0.774 | 0.887 | 0.902 | 0.909 | 0.867 | 0.880 | 0.859 | 0.909 | 0.917 | 0.903 | 0.921 | 0.878
16243 0.684 | 0.716 | 0.666 | 0.831 | 0.679 | 1.000 | 0.861 | 0.729 | 0.701 | 0.334 | 0.673 | 0.767 | 0.863 | 0.815 | 0.870 | 0.807 | 0.794 | 0.729 | 0.788 | 0.740 | 0.876
16247 0.863 | 0.742 | 0.854 | 0.737 | 1.000 | 0.679 | 0.874 | 0.777 | 0.701 | 0.723 | 0.777 | 0.794 | 0.783 | 0.840 | 0.819 | 0.865 | 0.832 | 0.773 | 0.800 | 0.834 | 0.871
16248 0.814 | 0.813 | 0.796 | 1.000 | 0.737 | 0.831 | 0.846 | 0.848 | 0.792 | 0.532 | 0.784 | 0.829 | 0.874 | 0.818 | 0.853 | 0.786 | 0.832 | 0.817 | 0.844 | 0.904 | 0.869
16254 0.897 | 0.746 | 1.000 | 0.796 | 0.854 | 0.666 | 0.876 | 0.762 | 0.761 | 0.703 | 0.773 | 0.851 | 0.816 | 0.860 | 0.869 | 0.827 | 0.838 | 0.797 | 0.814 | 0.871 | 0.809
16255 0.782 | 1.000 | 0.746 | 0.813 | 0.742 | 0.716 | 0.834 | 0.814 | 0.723 | 0.540 | 0.788 | 0.815 | 0.837 | 0.767 | 0.822 | 0.740 | 0.804 | 0.785 | 0.802 | 0.831 | 0.766
16512 1.000 | 0.782 | 0.897 | 0.814 | 0.863 | 0.684 | 0.908 | 0.825 | 0.793 | 0.677 | 0.829 | 0.881 | 0.841 | 0.854 | 0.882 | 0.831 | 0.875 | 0.819 | 0.859 | 0.898 | 0.871

U.M.S.N.H.
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Tabla 5.2.17 MC-5.

MATERIALES Y METODOS

ESTACIONES | 16137 | 16136 | 16135 | 16133 | 16127 | 16125 | 16123 | 16122 | 16121 | 16120 | 16114 | 16109 | 16106 | 16099 | 16098 | 16097 | 16096 | 16095 | 16094 | 16092 | 16090
16114 0.810 | 0.767 | 0.566 | 0.790 | 0.751 | 0.842 | 0.772 | 0.713 | 0.697 | 0.788 | 1.000 | 0.795 | 0.788 | 0.860 | 0.832 | 0.842 | 0.777 | 0.747 | 0.739 | 0.861 | 0.695
16120 0.880 | 0.847 | 0.650 | 0.861 | 0.836 | 0.871 | 0.843 | 0.775 | 0.832 | 1.000 | 0.788 | 0.820 | 0.865 | 0.841 | 0.891 | 0.894 | 0.877 | 0.835 | 0.807 | 0.892 | 0.772
16121 0.898 | 0.812 | 0.533 | 0.787 | 0.805 | 0.747 | 0.844 | 0.785 | 1.000 | 0.832 | 0.697 | 0.738 | 0.866 | 0.877 | 0.923 | 0.919 | 0.835 | 0.808 | 0.773 | 0.915 | 0.789
16122 0.780 | 0.788 | 0.624 | 0.766 | 0.801 | 0.762 | 0.754 | 1.000 | 0.785 | 0.775 | 0.713 | 0.837 | 0.742 | 0.707 | 0.782 | 0.793 | 0.731 | 0.755 | 0.733 | 0.827 | 0.741
16123 0.849 | 0.831 | 0.671 | 0.890 | 0.886 | 0.823 | 1.000 | 0.754 | 0.844 | 0.843 | 0.772 | 0.779 | 0.862 | 0.849 | 0.862 | 0.863 | 0.817 | 0.839 | 0.830 | 0.859 | 0.830
16125 0.906 | 0.851 | 0.621 | 0.858 | 0.787 | 1.000 | 0.823 | 0.762 | 0.747 | 0.871 | 0.842 | 0.831 | 0.870 | 0.841 | 0.889 | 0.898 | 0.868 | 0.841 | 0.811 | 0.921 | 0.748
16127 0.863 | 0.820 | 0.629 | 0.870 | 1.000 | 0.787 | 0.886 | 0.801 | 0.805 | 0.836 | 0.751 | 0.846 | 0.857 | 0.825 | 0.858 | 0.867 | 0.829 | 0.848 | 0.832 | 0.871 | 0.831
16133 0.870 | 0.823 | 0.570 | 1.000 | 0.851 | 0.858 | 0.890 | 0.766 | 0.787 | 0.861 | 0.790 | 0.794 | 0.879 | 0.843 | 0.871 | 0.869 | 0.817 | 0.854 | 0.840 | 0.862 | 0.801
16135 0.659 | 0.567 | 1.000 | 0.570 | 0.751 | 0.621 | 0.671 | 0.624 | 0.533 | 0.650 | 0.566 | 0.711 | 0.622 | 0.773 | 0.666 | 0.677 | 0.650 | 0.649 | 0.672 | 0.588 | 0.540
16136 0.849 | 1.000 | 0.567 | 0.823 | 0.815 | 0.851 | 0.831 | 0.788 | 0.812 | 0.847 | 0.767 | 0.779 | 0.841 | 0.848 | 0.868 | 0.867 | 0.886 | 0.812 | 0.795 | 0.877 | 0.763
16137 1.000 | 0.849 | 0.659 | 0.870 | 0.820 | 0.906 | 0.849 | 0.780 | 0.898 | 0.880 | 0.810 | 0.849 | 0.897 | 0.823 | 0.901 | 0.910 | 0.862 | 0.873 | 0.858 | 0.928 | 0.790
16140 0.851 | 0.868 | 0.635 | 0.873 | 0.765 | 0.799 | 0.900 | 0.829 | 0.815 | 0.878 | 0.760 | 0.913 | 0.833 | 0.798 | 0.862 | 0.871 | 0.832 | 0.814 | 0.813 | 0.861 | 0.822
16142 0.901 | 0.801 | 0.578 | 0.864 | 0.805 | 0.873 | 0.871 | 0.762 | 0.868 | 0.891 | 0.813 | 0.787 | 0.873 | 0.848 | 0.888 | 0.896 | 0.869 | 0.842 | 0.824 | 0.904 | 0.771
16145 0.730 | 0.685 | 0.517 | 0.670 | 0.823 | 0.727 | 0.694 | 0.711 | 0.694 | 0.715 | 0.605 | 0.691 | 0.704 | 0.639 | 0.747 | 0.742 | 0.783 | 0.711 | 0.711 | 0.736 | 0.625
16146 0.783 | 0.801 | 0.567 | 0.873 | 0.793 | 0.791 | 0.812 | 0.732 | 0.775 | 0.836 | 0.728 | 0.761 | 0.803 | 0.735 | 0.814 | 0.796 | 0.742 | 0.745 | 0.740 | 0.837 | 0.782
16162 0.898 | 0.817 | 0.558 | 0.886 | 0.847 | 0.867 | 0.846 | 0.795 | 0.892 | 0.869 | 0.781 | 0.818 | 0.891 | 0.835 | 0.884 | 0.888 | 0.852 | 0.889 | 0.867 | 0.898 | 0.764
16165 0.869 | 0.872 | 0.594 | 0.896 | 0.842 | 0.850 | 0.913 | 0.833 | 0.842 | 0.868 | 0.818 | 0.868 | 0.871 | 0.875 | 0.880 | 0.884 | 0.842 | 0.847 | 0.828 | 0.884 | 0.856
16186 0.854 | 0.840 | 0.456 | 0.865 | 0.797 | 0.851 | 0.864 | 0.735 | 0.797 | 0.793 | 0.735 | 0.767 | 0.897 | 0.810 | 0.866 | 0.858 | 0.785 | 0.952 | 0.927 | 0.870 | 0.795
16188 0.853 | 0.787 | 0.562 | 0.817 | 0.748 | 0.893 | 0.771 | 0.780 | 0.820 | 0.831 | 0.739 | 0.743 | 0.836 | 0.876 | 0.885 | 0.881 | 0.867 | 0.822 | 0.810 | 0.910 | 0.710
16194 0.895 | 0.831 | 0.488 | 0.885 | 0.866 | 0.870 | 0.875 | 0.782 | 0.862 | 0.848 | 0.723 | 0.841 | 0.900 | 0.866 | 0.893 | 0.875 | 0.866 | 0.865 | 0.826 | 0.918 | 0.791
16199 0.871 | 0.777 | 0.385 | 0.826 | 0.776 | 0.851 | 0.777 | 0.729 | 0.909 | 0.816 | 0.704 | 0.738 | 0.825 | 0.876 | 0.876 | 0.866 | 0.836 | 0.803 | 0.783 | 0.878 | 0.737
16213 0.835 | 0.790 | 0.384 | 0.823 | 0.863 | 0.778 | 0.795 | 0.672 | 0.843 | 0.818 | 0.736 | 0.701 | 0.853 | 0.894 | 0.857 | 0.845 | 0.796 | 0.845 | 0.804 | 0.880 | 0.725
16219 0.665 | 0.726 | 0.410 | 0.615 | 0.928 | 0.671 | 0.577 | 0.580 | 0.745 | 0.643 | 0.422 | 0.568 | 0.824 | 0.866 | 0.618 | 0.674 | 0.735 | 0.807 | 0.788 | 0.709 | 0.529
16228 0.817 | 0.817 | 0.308 | 0.827 | 0.837 | 0.740 | 0.866 | 0.678 | 0.778 | 0.790 | 0.676 | 0.714 | 0.872 | 0.849 | 0.814 | 0.805 | 0.796 | 0.808 | 0.765 | 0.823 | 0.836
16230 0.787 | 0.791 | 0.468 | 0.895 | 0.866 | 0.853 | 0.872 | 0.673 | 0.611 | 0.815 | 0.712 | 0.715 | 0.812 | 0.963 | 0.832 | 0.835 | 0.806 | 0.775 | 0.729 | 0.837 | 0.743
16235 0.914 | 0.875 | 0.426 | 0.878 | 0.675 | 0.909 | 0.850 | 0.795 | 0.788 | 0.892 | 0.719 | 0.793 | 0.909 | 0.924 | 0.917 | 0.921 | 0.920 | 0.877 | 0.857 | 0.969 | 0.733
16243 0.778 | 0.839 | 0.530 | 0.756 | 0.830 | 0.796 | 0.742 | 0.669 | 0.519 | 0.739 | 0.646 | 0.776 | 0.847 | 0.828 | 0.700 | 0.719 | 0.569 | 0.737 | 0.774 | 0.922 | 0.718
16247 0.805 | 0.850 | 0.548 | 0.825 | 0.866 | 0.817 | 0.758 | 0.734 | 0.693 | 0.882 | 0.742 | 0.741 | 0.807 | 0.716 | 0.849 | 0.887 | 0.837 | 0.842 | 0.792 | 0.933 | 0.679
16248 0.867 | 0.786 | 0.533 | 0.835 | 0.863 | 0.882 | 0.833 | 0.697 | 0.763 | 0.830 | 0.740 | 0.691 | 0.888 | 0.774 | 0.836 | 0.813 | 0.805 | 0.813 | 0.808 | 0.880 | 0.737
16254 0.820 | 0.801 | 0.466 | 0.827 | 0.820 | 0.853 | 0.765 | 0.764 | 0.766 | 0.825 | 0.710 | 0.661 | 0.812 | 0.893 | 0.840 | 0.856 | 0.867 | 0.850 | 0.826 | 0.879 | 0.717
16255 0.863 | 0.738 | 0.383 | 0.784 | 0.629 | 0.845 | 0.775 | 0.615 | 0.887 | 0.793 | 0.690 | 0.688 | 0.919 | 0.650 | 0.842 | 0.805 | 0.804 | 0.786 | 0.744 | 0.927 | 0.681
16512 0.874 | 0.817 | 0.820 | 0.827 | 0.870 | 0.841 | 0.803 | 0.746 | 0.743 | 0.899 | 0.729 | 0.748 | 0.853 | 0.889 | 0.893 | 0.882 | 0.897 | 0.858 | 0.829 | 0.848 | 0.762

U.M.S.N.H.
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Tabla 5.2.18 MC-6.

MATERIALES Y METODOS

U.M.S.N.H.

ESTACIONES | 16088 | 16087 | 16085 | 16081 | 16071 | 16068 | 16061 | 16056 | 16055 | 16048 | 16047 | 16045 | 16043 | 16036 | 16035 | 16031 | 16015 | 16014 | 16012 | 16007 | 16002 | 16001
16114 0.775 | 0.796 | 0.684 | 0.810 | 0.820 | 0.687 | 0.789 | 0.787 | 0.789 | 0.751 | 0.766 | 0.845 | 0.761 | 0.714 | 0.781 | 0.798 | 0.786 | 0.794 | 0.753 | 0.734 | 0.820 | 0.544
16120 0.834 | 0.893 | 0.783 | 0.910 | 0.849 | 0.731 | 0.849 | 0.852 | 0.869 | 0.882 | 0.837 | 0.869 | 0.849 | 0.828 | 0.806 | 0.871 | 0.850 | 0.878 | 0.848 | 0.820 | 0.903 | 0.569
16121 0.870 | 0.831 | 0.806 | 0.800 | 0.897 | 0.709 | 0.797 | 0.845 | 0.797 | 0.925 | 0.818 | 0.776 | 0.826 | 0.857 | 0.793 | 0.867 | 0.752 | 0.864 | 0.713 | 0.798 | 0.839 | 0.533
16122 0.760 | 0.804 | 0.658 | 0.765 | 0.788 | 0.685 | 0.724 | 0.814 | 0.679 | 0.674 | 0.728 | 0.793 | 0.773 | 0.807 | 0.719 | 0.750 | 0.728 | 0.752 | 0.825 | 0.719 | 0.763 | 0.499
16123 0.835 | 0.867 | 0.821 | 0.836 | 0.810 | 0.732 | 0.829 | 0.905 | 0.789 | 0.833 | 0.835 | 0.860 | 0.853 | 0.812 | 0.785 | 0.850 | 0.815 | 0.843 | 0.876 | 0.806 | 0.858 | 0.502
16125 0.869 | 0.893 | 0.802 | 0.864 | 0.890 | 0.737 | 0.837 | 0.813 | 0.801 | 0.879 | 0.814 | 0.863 | 0.831 | 0.784 | 0.803 | 0.914 | 0.899 | 0.924 | 0.808 | 0.800 | 0.873 | 0.536
16127 0.825 | 0.849 | 0.852 | 0.838 | 0.828 | 0.808 | 0.820 | 0.935 | 0.802 | 0.850 | 0.827 | 0.852 | 0.856 | 0.871 | 0.799 | 0.845 | 0.828 | 0.868 | 0.859 | 0.840 | 0.856 | 0.479
16133 0.837 | 0.888 | 0.840 | 0.842 | 0.863 | 0.779 | 0.841 | 0.887 | 0.841 | 0.874 | 0.863 | 0.865 | 0.870 | 0.853 | 0.841 | 0.865 | 0.815 | 0.862 | 0.858 | 0.807 | 0.862 | 0.667
16135 0.551 | 0.582 | 0.476 | 0.667 | 0.569 | 0.527 | 0.681 | 0.597 | 0.652 | 0.544 | 0.640 | 0.580 | 0.639 | 0.639 | 0.567 | 0.651 | 0.577 | 0.667 | 0.575 | 0.796 | 0.670 | 0.330
16136 0.816 | 0.869 | 0.832 | 0.852 | 0.859 | 0.770 | 0.810 | 0.857 | 0.831 | 0.825 | 0.832 | 0.859 | 0.797 | 0.863 | 0.808 | 0.850 | 0.808 | 0.824 | 0.821 | 0.805 | 0.864 | 0.640
16137 0.842 | 0.898 | 0.833 | 0.898 | 0.875 | 0.787 | 0.884 | 0.868 | 0.830 | 0.913 | 0.820 | 0.884 | 0.859 | 0.806 | 0.800 | 0.918 | 0.907 | 0.936 | 0.831 | 0.826 | 0.892 | 0.547
16140 0.836 | 0.910 | 0.852 | 0.884 | 0.794 | 0.778 | 0.806 | 0.897 | 0.836 | 0.848 | 0.844 | 0.883 | 0.843 | 0.872 | 0.801 | 0.843 | 0.811 | 0.838 | 0.893 | 0.863 | 0.884 | 0.514
16142 0.796 | 0.897 | 0.820 | 0.904 | 0.863 | 0.816 | 0.865 | 0.849 | 0.883 | 0.892 | 0.836 | 0.874 | 0.854 | 0.836 | 0.784 | 0.884 | 0.852 | 0.903 | 0.835 | 0.807 | 0.899 | 0.544
16145 0.668 | 0.725 | 0.635 | 0.727 | 0.674 | 0.613 | 0.759 | 0.651 | 0.486 | 0.832 | 0.663 | 0.704 | 0.707 | 0.630 | 0.608 | 0.717 | 0.709 | 0.735 | 0.674 | 0.695 | 0.735 | 0.396
16146 0.859 | 0.897 | 0.799 | 0.782 | 0.840 | 0.642 | 0.761 | 0.883 | 0.728 | 0.778 | 0.788 | 0.835 | 0.776 | 0.755 | 0.776 | 0.781 | 0.788 | 0.821 | 0.839 | 0.774 | 0.802 | 0.503
16162 0.833 | 0.860 | 0.802 | 0.879 | 0.872 | 0.811 | 0.865 | 0.843 | 0.866 | 0.946 | 0.800 | 0.854 | 0.838 | 0.838 | 0.808 | 0.928 | 0.853 | 0.911 | 0.836 | 0.796 | 0.878 | 0.503
16165 0.883 | 0.880 | 0.866 | 0.865 | 0.831 | 0.809 | 0.843 | 0.983 | 0.819 | 0.862 | 0.878 | 0.884 | 0.879 | 0.872 | 0.849 | 0.863 | 0.884 | 0.869 | 0.874 | 0.862 | 0.881 | 0.538
16186 0.842 | 0.833 | 0.809 | 0.852 | 0.855 | 0.855 | 0.792 | 0.890 | 0.800 | 0.910 | 0.829 | 0.822 | 0.921 | 0.843 | 0.817 | 0.904 | 0.805 | 0.876 | 0.830 | 0.821 | 0.857 | 0.767
16188 0.747 | 0.849 | 0.719 | 0.840 | 0.830 | 0.772 | 0.846 | 0.799 | 0.781 | 0.831 | 0.804 | 0.813 | 0.808 | 0.795 | 0.743 | 0.842 | 0.841 | 0.854 | 0.774 | 0.765 | 0.859 | 0.862
16194 0.844 | 0.899 | 0.855 | 0.854 | 0.860 | 0.786 | 0.861 | 0.904 | 0.863 | 0.909 | 0.839 | 0.884 | 0.871 | 0.849 | 0.817 | 0.874 | 0.815 | 0.913 | 0.846 | 0.818 | 0.892 | 0.830
16199 0.816 | 0.851 | 0.733 | 0.845 | 0.863 | 0.676 | 0.918 | 0.804 | 0.841 | 0.855 | 0.797 | 0.815 | 0.808 | 0.843 | 0.759 | 0.840 | 0.836 | 0.848 | 0.779 | 0.789 | 0.861 | 0.800
16213 0.785 | 0.836 | 0.661 | 0.834 | 0.829 | 0.793 | 0.814 | 0.807 | 0.814 | 0.831 | 0.784 | 0.814 | 0.810 | 0.808 | 0.701 | 0.812 | 0.789 | 0.844 | 0.813 | 0.696 | 0.867 | 0.805
16219 0.832 | 0.637 | 0.617 | 0.685 | 0.820 | 0.781 | 0.514 | 0.863 | 0.656 | 0.653 | 0.832 | 0.542 | 0.822 | 0.870 | 0.773 | 0.747 | 0.667 | 0.689 | 0.844 | 0.600 | 0.654 | 0.586
16228 0.802 | 0.797 | 0.883 | 0.761 | 0.814 | 0.741 | 0.825 | 0.864 | 0.748 | 0.825 | 0.845 | 0.817 | 0.791 | 0.880 | 0.831 | 0.819 | 0.820 | 0.816 | 0.829 | 0.914 | 0.802 | 0.808
16230 0.828 | 0.796 | 0.763 | 0.790 | 0.772 | 0.694 | 0.796 | 0.829 | 0.546 | 0.838 | 0.800 | 0.851 | 0.890 | 0.818 | 0.821 | 0.807 | 0.762 | 0.815 | 0.866 | 0.867 | 0.820 | 0.816
16235 0.873 | 0.918 | 0.829 | 0.919 | 0.840 | 0.790 | 0.881 | 0.857 | 0.885 | 0.931 | 0.833 | 0.868 | 0.873 | 0.847 | 0.822 | 0.912 | 0.838 | 0.934 | 0.846 | 0.836 | 0.925 | 0.874
16243 0.780 | 0.871 | 0.660 | 0.743 | 0.842 | 0.693 | 0.696 | 0.812 | 0.664 | 0.729 | 0.807 | 0.800 | 0.776 | 0.881 | 0.742 | 0.651 | 0.625 | 0.748 | 0.861 | 0.653 | 0.712 | 0.728
16247 0.808 | 0.830 | 0.655 | 0.887 | 0.754 | 0.752 | 0.718 | 0.793 | 0.806 | 0.823 | 0.793 | 0.776 | 0.873 | 0.755 | 0.752 | 0.826 | 0.703 | 0.810 | 0.818 | 0.739 | 0.864 | 0.841
16248 0.708 | 0.865 | 0.798 | 0.845 | 0.846 | 0.765 | 0.855 | 0.812 | 0.801 | 0.857 | 0.833 | 0.887 | 0.797 | 0.865 | 0.751 | 0.793 | 0.765 | 0.884 | 0.839 | 0.744 | 0.835 | 0.817
16254 0.767 | 0.843 | 0.693 | 0.848 | 0.705 | 0.672 | 0.801 | 0.821 | 0.803 | 0.823 | 0.760 | 0.808 | 0.797 | 0.803 | 0.766 | 0.822 | 0.806 | 0.851 | 0.787 | 0.759 | 0.862 | 0.808
16255 0.775 | 0.809 | 0.815 | 0.790 | 0.858 | 0.696 | 0.813 | 0.785 | 0.792 | 0.842 | 0.744 | 0.813 | 0.791 | 0.842 | 0.797 | 0.782 | 0.729 | 0.822 | 0.710 | 0.724 | 0.837 | 0.775
16512 0.792 | 0.850 | 0.707 | 0.924 | 0.697 | 0.745 | 0.857 | 0.840 | 0.865 | 0.861 | 0.714 | 0.853 | 0.822 | 0.873 | 0.779 | 0.833 | 0.848 | 0.883 | 0.855 | 0.736 | 0.899 | 0.842
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Tabla 5.2.19 ME-1.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16001 16002 16007 16012 16014 16015 16031 16035 16036 16043 16045 16047 16048 16055 16056 16061
16001 | 2070 885029.9 | 2158385.1 0.0 75498.2 | 107815.6 | 70498.3 | 103037.4 | 86464.2 | 111130.0 | 102249.3 | 100574.3 | 148180.5 | 38543.9 | 83997.1 | 115429.7 | 30529.7 | 72761.6 | 96372.4
16002 | 2380 960172.5 | 2165697.4 | 75498.2 0.0 180674.4 | 143316.3 | 171810.4 | 154948.3 | 179254.1 | 150236.2 | 29731.5 | 220932.4 | 46784.7 | 149778.7 | 182548.2 | 54628.3 | 148154.9 | 22283.8
16007 682 787591.4 | 2112254.9 | 107815.6 | 180674.4 0.0 37477.2 | 92070.6 | 89800.9 | 97258.4 | 81673.6 | 201156.8 | 93155.9 | 145829.3 | 41381.6 | 102696.3 | 137173.0 | 42393.3 | 199354.7
16012 480 822535.3 | 2125798.1 | 70498.3 | 143316.3 | 37477.2 0.0 83863.4 | 74928.8 | 91195.1 | 70425.6 | 164445.1 | 105646.4 | 108740.2 | 27916.1 | 96930.7 | 100207.0 | 22145.3 | 162290.8
16014 | 1630 792728.2 | 2204177.2 | 103037.4 | 171810.4 | 92070.6 | 83863.4 0.0 16896.1 8304.7 | 154207.3 | 200059.0 | 53028.6 | 125436.7 | 111268.7 | 13586.6 | 117218.8 | 61802.5 | 194023.3
16015 | 2050 808949.5 | 2199468.2 | 86464.2 | 154948.3 | 89800.9 | 74928.8 | 16896.1 0.0 24725.8 | 144256.5 | 183168.7 | 68351.2 | 108639.6 | 102826.7 | 29015.2 | 100376.7 | 53734.9 | 177152.5
16031 1633 786354.4 | 2209500.8 | 111130.0 | 179254.1 | 97258.4 | 91195.1 8304.7 24725.8 0.0 161610.9 | 207669.2 | 48383.2 | 132738.3 | 118359.4 | 5746.2 | 124637.3 | 69077.4 | 201496.8
16035 300 851751.7 | 2061719.0 | 102249.3 | 150236.2 | 81673.6 | 70425.6 | 154207.3 | 144256.5 | 161610.9 0.0 159873.8 | 171715.7 | 135750.5 | 44340.3 | 167343.8 | 130017.1 | 92551.1 | 162053.9
16036 1750 985228.4 | 2149704.7 | 100574.3 | 29731.5 | 201156.8 | 164445.1 | 200059.0 | 183168.7 | 207669.2 | 159873.8 0.0 248093.6 | 76034.9 | 166894.0 | 211162.7 | 83380.1 | 171924.0 | 9990.5
16043 1580 740919.0 | 2192870.7 | 148180.5 | 220932.4 | 93155.9 | 105646.4 | 53028.6 | 68351.2 | 48383.2 | 171715.7 | 248093.6 0.0 175518.8 | 127650.4 | 48725.1 | 166907.6 | 86316.4 | 242865.9
16045 | 2240 916052.1 | 2181259.4 | 38543.9 | 46784.7 | 145829.3 | 108740.2 | 125436.7 | 108639.6 | 132738.3 | 135750.5 | 76034.9 | 175518.8 0.0 122181.2 | 135901.3 | 9054.1 | 108619.0 | 69059.4
16047 290 826498.6 | 2098165.4 | 83997.1 | 149778.7 | 41381.6 | 27916.1 | 111268.7 | 102826.7 | 118359.4 | 44340.3 | 166894.0 | 127650.4 | 122181.2 0.0 124104.1 | 114477.9 | 49545.7 | 166402.7
16048 1567 784381.3 | 2214897.2 | 115429.7 | 182548.2 | 102696.3 | 96930.7 | 13586.6 | 29015.2 5746.2 | 167343.8 | 211162.7 | 48725.1 | 135901.3 | 124104.1 0.0 127948.2 | 74816.3 | 204815.9
16055 1250 907272.2 | 2179281.9 | 30529.7 | 54628.3 | 137173.0 | 100207.0 | 117218.8 | 100376.7 | 124637.3 | 130017.1 | 83380.1 | 166907.6 | 9054.1 | 114477.9 | 127948.2 0.0 99677.2 | 76876.7
16056 1610 813346.3 | 2145915.3 | 72761.6 | 148154.9 | 42393.3 | 22145.3 | 61802.5 | 537349 | 69077.4 | 92551.1 | 171924.0 | 86316.4 | 108619.0 | 49545.7 | 74816.3 | 99677.2 0.0 168558.1
16061 | 2070 981400.7 | 2158927.3 | 96372.4 | 22283.8 | 199354.7 | 162290.8 | 194023.3 | 177152.5 | 201496.8 | 162053.9 | 9990.5 | 242865.9 | 69059.4 | 166402.7 | 204815.9 | 76876.7 | 168558.1 0.0
16068 1800 726673.9 | 2216602.0 | 168718.4 | 238983.7 | 120832.5 | 132047.4 | 67213.0 | 84041.0 | 60101.7 | 199086.6 | 267068.7 | 27679.3 | 192648.3 | 154901.5 | 57733.0 | 184414.9 | 111842.5 | 261174.7
16071 | 2800 957729.0 | 2195266.4 | 81522.5 | 29672.8 | 189320.4 | 152015.0 | 165245.4 | 148840.8 | 171968.8 | 170506.2 | 53227.7 | 216826.7 | 43971.4 | 163267.7 | 174460.1 | 52950.9 | 152588.8 | 43375.3
16081 1915 900259.5 | 21827829 | 28761.3 | 62303.3 | 132927.8 | 96386.5 | 109639.2 | 92822.1 | 116997.0 | 130430.3 | 91180.7 | 159659.8 | 15869.2 | 112265.0 | 120246.4 | 7866.2 94409.8 | 84575.5
16085 498 803263.6 | 2119929.1 | 90371.8 | 163458.5 | 17451.3 | 20145.6 | 84911.8 | 79757.1 | 91160.9 | 75759.9 | 184389.1 | 95960.9 | 128396.5 | 31836.5 | 96833.0 | 119754.3 | 27895.8 | 182362.7
16087 | 2043 855072.7 | 2163312.1 | 30359.7 | 105127.4 | 84631.1 | 49683.2 | 74544.9 | 58605.6 | 82799.6 | 101662.4 | 130865.5 | 117919.4 | 63565.9 | 71159.3 | 87513.0 | 54593.5 | 45209.8 | 126404.2
16088 1630 769401.6 | 2160051.1 | 115641.1 | 190855.9 | 51149.2 | 63228.0 | 49912.4 | 55838.3 | 52275.0 | 128267.4 | 216074.7 | 43455.6 | 148177.3 | 84212.2 | 56855.0 | 139205.8 | 46162.3 | 212002.6
16090 344 754398.6 | 2106229.4 | 140668.9 | 214204.3 | 33736.9 | 70891.2 | 105188.3 | 108037.8 | 108110.2 | 107045.8 | 234892.5 | 87692.3 | 178227.2 | 72549.5 | 112734.9 | 169433.8 | 71073.2 | 233045.1
16092 | 2380 960124.2 | 2167582.9 | 75656.1 1886.1 | 181195.0 | 143806.3 | 171350.8 | 154501.0 | 178755.7 | 151512.6 | 30826.1 | 220660.4 | 46145.6 | 150595.3 | 182002.4 | 54143.1 | 148370.6 | 22971.9
16094 | 1570 753365.0 | 2209326.0 | 141176.7 | 211360.9 | 102932.1 | 108455.6 | 39698.6 | 56453.9 | 32989.9 | 177396.1 | 239406.3 | 20632.0 | 165091.7 | 133067.0 | 31512.7 | 156812.6 | 87285.0 | 233539.2
16095 1570 751069.5 | 2208739.2 | 143112.4 | 213488.4 | 103169.0 | 109488.7 | 41907.8 | 58619.7 | 35293.1 | 178195.0 | 241486.0 | 18837.2 | 167256.8 | 133857.2 | 33876.2 | 158956.3 | 88460.4 | 235656.4
16096 1831 931624.1 | 2189063.2 | 55787.3 | 36895.4 | 163236.8 | 126113.6 | 139715.9 | 123115.3 | 146700.5 | 150327.9 | 66502.0 | 190743.3 | 17422.8 | 138982.6 | 149492.2 | 26249.3 | 125902.5 | 58188.8
16097 | 2505 951165.9 | 2176565.8 | 68590.7 | 14115.8 | 175772.1 | 138301.4 | 160828.0 | 144049.4 | 168072.4 | 151913.9 | 43386.0 | 210880.2 | 35427.1 | 147287.0 | 171135.3 | 43995.5 | 141189.6 | 35006.4
16098 | 2513 952997.2 | 2174836.6 | 69931.4 | 11620.1 | 176858.4 | 139388.6 | 162934.9 | 146139.2 | 170212.3 | 151826.0 | 40878.4 | 212845.6 | 37500.3 | 147936.9 | 173312.1 | 45957.9 | 142617.1 | 32558.6
16099 1771 974213.8 | 2167949.8 | 89695.8 | 14233.9 | 194759.0 | 157431.9 | 185066.1 | 168243.3 | 192399.8 | 162123.8 | 21312.1 | 234622.2 | 59667.0 | 163376.4 | 195551.8 | 67896.0 | 162369.7 | 11538.9
16106 1870 758313.0 | 2200426.3 | 133509.1 | 204825.8 | 92913.0 | 98467.3 | 34619.9 | 50645.8 | 29474.1 | 167251.3 | 232515.2 | 18966.4 | 158899.7 | 122918.9 | 29817.0 | 150453.7 | 77460.8 | 226914.9
16109 1020 901166.2 | 2142102.3 | 22948.1 | 63563.5 | 117431.8 | 80305.2 | 124949.8 | 108608.7 | 133134.2 | 94359.9 | 84408.5 | 168097.9 | 41908.9 | 86638.6 | 1376159 | 37678.3 | 87904.7 | 81986.4
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Tabla 5.2.20 ME-2.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16068 16071 16081 16085 16087 16088 16090 16092 16094 16095 16096 16097 16098 16099 16106 16109
16001 | 2070 885029.9 | 2158385.1 | 168718.4 | 81522.5 | 28761.3 | 90371.8 | 30359.7 | 115641.1 | 140668.9 | 75656.1 | 141176.7 | 143112.4 | 55787.3 | 68590.7 | 69931.4 | 89695.8 | 133509.1 | 22948.1
16002 | 2380 960172.5 | 2165697.4 | 238983.7 | 29672.8 | 62303.3 | 163458.5 | 105127.4 | 190855.9 | 214204.3 | 1886.1 | 211360.9 | 213488.4 | 36895.4 | 14115.8 | 11620.1 | 14233.9 | 204825.8 | 63563.5
16007 682 787591.4 | 2112254.9 | 120832.5 | 189320.4 | 132927.8 | 17451.3 | 84631.1 | 51149.2 | 33736.9 | 181195.0 | 102932.1 | 103169.0 | 163236.8 | 175772.1 | 176858.4 | 194759.0 | 92913.0 | 117431.8
16012 480 822535.3 | 2125798.1 | 132047.4 | 152015.0 | 96386.5 | 20145.6 | 49683.2 | 63228.0 | 70891.2 | 143806.3 | 108455.6 | 109488.7 | 126113.6 | 138301.4 | 139388.6 | 157431.9 | 98467.3 | 80305.2
16014 | 1630 792728.2 | 2204177.2 | 67213.0 | 165245.4 | 109639.2 | 84911.8 | 74544.9 | 49912.4 | 105188.3 | 171350.8 | 39698.6 | 41907.8 | 139715.9 | 160828.0 | 162934.9 | 185066.1 | 34619.9 | 124949.8
16015 | 2050 808949.5 | 2199468.2 | 84041.0 | 148840.8 | 92822.1 | 79757.1 | 58605.6 | 55838.3 | 108037.8 | 154501.0 | 56453.9 | 58619.7 | 123115.3 | 144049.4 | 146139.2 | 168243.3 | 50645.8 | 108608.7
16031 1633 786354.4 | 2209500.8 | 60101.7 | 171968.8 | 116997.0 | 91160.9 | 82799.6 | 52275.0 | 108110.2 | 178755.7 | 32989.9 | 35293.1 | 146700.5 | 168072.4 | 170212.3 | 192399.8 | 29474.1 | 133134.2
16035 300 851751.7 | 2061719.0 | 199086.6 | 170506.2 | 130430.3 | 75759.9 | 101662.4 | 128267.4 | 107045.8 | 151512.6 | 177396.1 | 178195.0 | 150327.9 | 151913.9 | 151826.0 | 162123.8 | 167251.3 | 94359.9
16036 1750 985228.4 | 2149704.7 | 267068.7 | 53227.7 | 91180.7 | 184389.1 | 130865.5 | 216074.7 | 234892.5 | 30826.1 | 239406.3 | 241486.0 | 66502.0 | 43386.0 | 40878.4 | 21312.1 | 232515.2 | 84408.5
16043 1580 740919.0 | 2192870.7 | 27679.3 | 216826.7 | 159659.8 | 95960.9 | 117919.4 | 43455.6 | 87692.3 | 220660.4 | 20632.0 | 18837.2 | 190743.3 | 210880.2 | 212845.6 | 234622.2 | 18966.4 | 168097.9
16045 | 2240 916052.1 | 2181259.4 | 192648.3 | 43971.4 | 15869.2 | 128396.5 | 63565.9 | 148177.3 | 178227.2 | 46145.6 | 165091.7 | 167256.8 | 17422.8 | 35427.1 | 37500.3 | 59667.0 | 158899.7 | 41908.9
16047 290 826498.6 | 2098165.4 | 154901.5 | 163267.7 | 112265.0 | 31836.5 | 71159.3 | 84212.2 | 72549.5 | 150595.3 | 133067.0 | 133857.2 | 138982.6 | 147287.0 | 147936.9 | 163376.4 | 122918.9 | 86638.6
16048 1567 784381.3 | 2214897.2 | 57733.0 | 174460.1 | 120246.4 | 96833.0 | 87513.0 | 56855.0 | 112734.9 | 182002.4 | 31512.7 | 33876.2 | 149492.2 | 171135.3 | 173312.1 | 195551.8 | 29817.0 | 137615.9
16055 1250 907272.2 | 2179281.9 | 184414.9 | 52950.9 7866.2 | 119754.3 | 54593.5 | 139205.8 | 169433.8 | 54143.1 | 156812.6 | 158956.3 | 26249.3 | 43995.5 | 45957.9 | 67896.0 | 150453.7 | 37678.3
16056 1610 813346.3 | 2145915.3 | 111842.5 | 152588.8 | 94409.8 | 27895.8 | 45209.8 | 46162.3 | 71073.2 | 148370.6 | 87285.0 | 88460.4 | 125902.5 | 141189.6 | 142617.1 | 162369.7 | 77460.8 | 87904.7
16061 | 2070 981400.7 | 2158927.3 | 261174.7 | 43375.3 | 84575.5 | 182362.7 | 126404.2 | 212002.6 | 233045.1 | 22971.9 | 233539.2 | 235656.4 | 58188.8 | 35006.4 | 32558.6 | 11538.9 | 226914.9 | 81986.4
16068 1800 726673.9 | 2216602.0 0.0 232040.3 | 176849.4 | 123342.3 | 139018.4 | 70878.0 | 113810.7 | 238541.9 | 27666.0 | 25632.4 | 206792.1 | 228035.2 | 230145.8 | 252275.8 | 35534.3 | 189732.4
16071 | 2800 957729.0 | 2195266.4 | 232040.3 0.0 58816.4 | 171873.7 | 107517.4 | 191595.2 | 221984.0 | 27790.2 | 204850.8 | 207101.9 | 26849.3 | 19821.1 | 20972.7 | 31921.9 | 199484.9 | 77646.3
16081 1915 900259.5 | 2182782.9 | 176849.4 | 58816.4 0.0 115588.9 | 49203.4 | 132817.9 | 164737.0 | 61766.0 | 149273.7 | 151431.5 | 31987.3 | 51288.0 | 53336.4 | 75427.4 | 143038.8 | 40700.5
16085 498 803263.6 | 2119929.1 | 123342.3 | 171873.7 | 115588.9 0.0 67591.8 | 52513.7 | 50749.3 | 163950.1 | 102385.6 | 103017.5 | 145800.2 | 158388.2 | 159496.2 | 177571.3 | 92207.6 | 100383.5
16087 | 2043 855072.7 | 2163312.1 | 139018.4 | 107517.4 | 49203.4 | 67591.8 0.0 85734.1 | 115743.6 | 105138.8 | 111633.1 | 113492.3 | 80766.9 | 97004.0 | 98601.4 | 119231.7 | 103633.6 | 50749.6
16088 1630 769401.6 | 2160051.1 | 70878.0 | 191595.2 | 132817.9 | 52513.7 | 85734.1 0.0 55888.4 | 190872.7 | 51818.8 | 52025.0 | 164796.5 | 182515.1 | 184192.1 | 204964.5 | 41870.9 | 132982.9
16090 344 754398.6 | 2106229.4 | 113810.7 | 221984.0 | 164737.0 | 50749.3 | 115743.6 | 55888.4 0.0 214689.1 | 103109.0 | 102571.1 | 195633.6 | 208971.8 | 210126.2 | 228320.3 | 94290.5 | 151089.5
16092 | 2380 960124.2 | 2167582.9 | 238541.9 | 27790.2 | 61766.0 | 163950.1 | 105138.8 | 190872.7 | 214689.1 0.0 210932.4 | 213068.9 | 35692.5 | 12686.9 | 10169.9 | 14107.6 | 204466.9 | 64242.9
16094 | 1570 753365.0 | 2209326.0 | 27666.0 | 204850.8 | 149273.7 | 102385.6 | 111633.1 | 51818.8 | 103109.0 | 210932.4 0.0 2369.3 | 179407.2 | 200497.6 | 202591.8 | 224691.4 | 10187.1 | 162371.6
16095 1570 751069.5 | 2208739.2 | 25632.4 | 207101.9 | 151431.5 | 103017.5 | 113492.3 | 52025.0 | 102571.1 | 213068.9 | 2369.3 0.0 181623.7 | 202668.6 | 204756.1 | 226841.8 | 11030.0 | 164224.9
16096 1831 931624.1 | 2189063.2 | 206792.1 | 26849.3 | 31987.3 | 145800.2 | 80766.9 | 164796.5 | 195633.6 | 35692.5 | 179407.2 | 181623.7 0.0 23206.1 | 25684.0 | 47535.9 | 173683.2 | 55979.2
16097 | 2505 951165.9 | 2176565.8 | 228035.2 | 19821.1 | 51288.0 | 158388.2 | 97004.0 | 182515.1 | 208971.8 | 12686.9 | 200497.6 | 202668.6 | 23206.1 0.0 2518.7 24616.7 | 194324.4 | 60744.6
16098 | 2513 952997.2 | 2174836.6 | 230145.8 | 20972.7 | 53336.4 | 159496.2 | 98601.4 | 184192.1 | 210126.2 | 10169.9 | 202591.8 | 204756.1 | 25684.0 2518.7 0.0 22318.7 | 196359.8 | 61320.6
16099 1771 974213.8 | 2167949.8 | 252275.8 | 31921.9 | 75427.4 | 177571.3 | 119231.7 | 204964.5 | 228320.3 | 14107.6 | 224691.4 | 226841.8 | 47535.9 | 24616.7 | 22318.7 0.0 218329.8 | 77489.4
16106 1870 758313.0 | 2200426.3 | 35534.3 | 199484.9 | 143038.8 | 92207.6 | 103633.6 | 41870.9 | 94290.5 | 204466.9 | 10187.1 | 11030.0 | 173683.2 | 194324.4 | 196359.8 | 218329.8 0.0 154303.2
16109 1020 901166.2 | 2142102.3 | 189732.4 | 77646.3 | 40700.5 | 100383.5 | 50749.6 | 132982.9 | 151089.5 | 64242.9 | 162371.6 | 164224.9 | 55979.2 | 60744.6 | 61320.6 | 77489.4 | 154303.2 0.0
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Tabla 5.2.21 ME-3.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16114 16120 16121 16122 16123 16125 16127 16133 16135 16136 16137 16140 16142 16145 16146 16162

16001 | 2070 885029.9 | 2158385.1 | 25740.5 | 13426.4 | 106979.8 | 102019.7 | 31093.5 | 102830.8 | 63626.7 | 12894.8 | 84290.2 | 45116.4 | 99474.7 | 11525.9 | 60025.8 | 82836.0 | 43871.0 | 116782.1
16002 | 2380 960172.5 | 2165697.4 | 55040.9 | 72183.2 | 35784.6 | 44186.2 | 95435.2 | 172395.6 | 138520.2 | 84200.8 | 35282.6 | 32033.4 | 166315.3 | 69946.4 | 126444.0 | 39186.3 | 119350.8 | 185522.8
16007 682 787591.4 | 2112254.9 | 133158.7 | 116742.7 | 214143.9 | 195237.2 | 85864.3 | 88776.0 | 46086.6 | 104259.5 | 178017.0 | 152461.2 | 98122.5 | 110964.7 | 95923.6 | 190144.1 | 69061.8 | 97017.5
16012 480 822535.3 | 2125798.1 | 96001.8 | 79991.0 | 176671.7 | 159713.1 | 49208.4 | 81341.1 | 14847.5 | 67815.3 | 142196.6 | 115000.2 | 86864.0 | 73521.0 | 70174.4 | 153100.9 | 35321.4 | 93515.7
16014 | 1630 792728.2 | 2204177.2 | 117028.3 | 100950.5 | 195538.3 | 204461.7 | 107945.7 | 3490.1 70869.3 | 90997.5 | 186947.5 | 139895.5 | 8890.3 | 113560.6 | 45369.7 | 161195.4 | 68561.3 | 13815.4
16015 | 2050 808949.5 | 2199468.2 | 100140.4 | 84082.2 | 179025.0 | 187667.6 | 93202.6 | 17595.3 | 60795.1 | 74294.3 | 170195.8 | 123019.3 | 13691.0 | 97152.0 | 28536.5 | 145057.0 | 54367.5 | 30690.3
16031 1633 786354.4 | 2209500.8 | 124617.2 | 108747.2 | 202372.3 | 212383.1 | 116238.0 | 9945.1 78529.4 | 99002.8 | 194914.9 | 147409.2 | 13408.0 | 121723.1 | 52876.4 | 167647.4 | 76836.7 6613.2

16035 300 851751.7 | 2061719.0 | 124319.0 | 115622.7 | 185950.6 | 146098.9 | 71468.0 | 151740.4 | 83602.5 | 108534.7 | 132322.9 | 133106.7 | 156773.8 | 96505.9 | 133545.4 | 175481.2 | 94608.7 | 163894.5
16036 1750 985228.4 | 2149704.7 | 83053.0 | 99413.0 | 39004.7 | 22482.4 | 115345.0 | 200467.5 | 161531.1 | 110667.9 | 28007.5 | 60406.7 | 194902.9 | 93062.8 | 154794.5 | 63002.9 | 144114.5 | 213836.0
16043 1580 740919.0 | 2192870.7 | 165910.7 | 148852.4 | 246764.5 | 250035.0 | 144773.0 | 51141.7 | 98141.8 | 137449.7 | 232195.1 | 188914.8 | 61178.3 | 157390.2 | 96134.2 | 213315.2 | 106976.0 | 42042.0
16045 | 2240 916052.1 | 2181259.4 | 12805.5 | 29520.4 | 71971.9 | 85318.1 | 67617.7 | 126178.4 | 100692.2 | 42366.0 | 70113.3 | 16483.6 | 119698.5 | 39870.3 | 80104.9 | 44372.0 | 79049.4 | 139074.3
16047 290 826498.6 | 2098165.4 | 109472.7 | 95809.9 | 184814.8 | 158467.4 | 55376.4 | 108607.9 | 42481.1 | 85203.4 | 141936.7 | 125033.0 | 114620.2 | 83271.5 | 96865.5 | 165895.0 | 59441.7 | 120247.5
16048 1567 784381.3 | 2214897.2 | 128140.2 | 112569.6 | 204956.7 | 216329.4 | 121384.6 | 15629.7 | 84215.6 | 103157.5 | 198942.9 | 150813.8 | 16263.3 | 126160.6 | 56493.6 | 169868.3 | 82060.1 7528.4

16055 1250 907272.2 | 21792819 | 5841.6 | 20623.2 | 80924.4 | 91154.1 | 60579.4 | 117861.1 | 91873.0 | 33412.7 | 75154.7 | 22995.2 | 111708.8 | 33552.1 | 71853.7 | 52977.9 | 70109.6 | 130915.1
16056 1610 813346.3 | 2145915.3 | 96461.0 | 79100.0 | 179458.2 | 169899.6 | 60204.3 | 59235.1 | 11893.5 | 66280.9 | 152061.5 | 117740.6 | 65131.3 | 78896.9 | 54002.2 | 152250.0 | 29570.7 | 71423.6
16061 | 2070 981400.7 | 2158927.3 | 77111.3 | 94017.3 | 30352.3 | 31519.5 | 113534.6 | 194572.0 | 158513.5 | 105751.0 | 32819.7 | 54144.1 | 188579.1 | 89747.6 | 148665.3 | 53112.4 | 140197.5 | 207749.8
16068 1800 726673.9 | 2216602.0 | 184112.3 | 167741.9 | 262467.5 | 270675.4 | 168557.6 | 66612.5 | 123477.4 | 157198.5 | 252990.0 | 207033.0 | 73420.8 | 178642.0 | 112568.7 | 227577.9 | 129733.9 | 53638.8
16071 | 2800 957729.0 | 2195266.4 | 56310.4 | 73489.5 | 30645.5 | 72144.8 | 107906.9 | 166410.0 | 144534.3 | 86331.9 | 64929.6 | 38348.2 | 158621.3 | 80052.9 | 120695.1 | 9914.9 | 123019.6 | 178494.2
16081 1915 900259.5 | 2182782.9 | 10596.4 | 16551.4 | 87583.1 | 98919.5 | 59765.4 | 110344.7 | 87208.0 | 28684.7 | 82797.7 | 30811.5 | 104018.3 | 34413.3 | 64285.9 | 57846.5 | 64924.7 | 123304.6
16085 498 803263.6 | 2119929.1 | 115717.6 | 99355.8 | 196774.1 | 179132.8 | 69057.0 | 81883.5 | 29229.6 | 86921.1 | 161744.1 | 135053.1 | 89761.9 | 93654.9 | 81823.0 | 172720.0 | 52207.9 | 92078.7
16087 | 2043 855072.7 | 2163312.1 | 51699.9 | 34124.5 | 134968.8 | 132132.1 | 36804.1 | 73945.2 | 38555.5 | 21386.2 | 114319.8 | 73774.4 | 72133.7 | 39640.5 | 35974.9 | 107042.0 | 15776.1 | 88059.7
16088 1630 769401.6 | 2160051.1 | 136998.6 | 119360.5 | 220108.3 | 215321.3 | 106333.4 | 46442.5 | 57934.4 | 106868.2 | 197434.3 | 159438.4 | 58122.3 | 123233.4 | 75879.3 | 189771.8 | 71968.5 | 49986.2
16090 344 754398.6 | 2106229.4 | 165688.6 | 148866.3 | 247382.5 | 228824.7 | 119587.8 | 101700.3 | 77574.3 | 136174.9 | 211671.5 | 185577.7 | 112907.5 | 144365.9 | 120886.1 | 222364.6 | 99969.5 | 105815.3
16092 | 2380 960124.2 | 2167582.9 | 54750.4 | 72009.7 | 34645.2 | 45852.3 | 96104.2 | 171972.6 | 138827.3 | 84133.0 | 37157.3 | 31759.6 | 165780.6 | 70364.6 | 125981.5 | 37318.3 | 119474.9 | 185045.1
16094 | 1570 753365.0 | 2209326.0 | 156463.3 | 140078.0 | 235194.8 | 243084.8 | 142093.6 | 38967.2 | 98549.6 | 129577.0 | 225423.9 | 179395.5 | 46397.6 | 151212.6 | 84989.2 | 200619.6 | 102930.6 | 26401.7
16095 1570 751069.5 | 2208739.2 | 158568.6 | 142134.1 | 237431.0 | 245052.0 | 143687.1 | 41096.6 | 99805.0 | 131566.7 | 227374.8 | 181512.5 | 48700.1 | 153093.8 | 87151.9 | 202900.9 | 104598.5 | 28695.3
16096 1831 931624.1 | 2189063.2 | 30119.0 | 46852.2 | 56027.0 | 79757.1 | 84002.8 | 140707.0 | 118088.9 | 59658.0 | 67031.3 | 18863.1 | 133454.6 | 55993.3 | 94737.5 | 27052.7 | 96335.2 | 153157.0
16097 | 2505 951165.9 | 2176565.8 | 45540.9 | 63159.2 | 38421.6 | 58148.7 | 92075.0 | 161597.6 | 132212.4 | 75723.0 | 47801.1 | 23483.2 | 154971.2 | 64980.6 | 115518.9 | 27956.2 | 111885.3 | 174436.8
16098 | 2513 952997.2 | 2174836.6 | 47295.6 | 64870.7 | 37291.7 | 55712.5 | 92823.4 | 163675.1 | 133521.0 | 77358.2 | 45645.0 | 24894.1 | 157134.5 | 65960.2 | 117604.4 | 29563.4 | 113380.9 | 176562.6
16099 1771 974213.8 | 2167949.8 | 68737.3 | 86066.3 | 24667.8 | 41313.7 | 109355.3 | 185747.9 | 152733.4 | 98213.6 | 38434.6 | 45783.1 | 179358.7 | 84132.5 | 139709.0 | 41699.5 | 133534.3 | 198725.7
16106 1870 758313.0 | 2200426.3 | 149808.2 | 133102.6 | 229636.5 | 235523.5 | 133116.4 | 33111.0 | 88845.4 | 122214.8 | 217785.8 | 172804.7 | 42454.6 | 143273.6 | 78953.8 | 195650.2 | 94205.7 | 23084.2
16109 1020 901166.2 | 2142102.3 | 31939.9 | 32071.3 | 98211.0 | 82390.3 | 31892.8 | 124527.0 | 77224.4 | 35756.4 | 64489.2 | 39395.5 | 121824.9 | 11599.2 | 82779.7 | 81624.5 | 61461.7 | 138591.8
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Tabla 5.2.22 ME-4.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16165 16186 16188 16194 16199 16213 16219 16228 16230 16235 16243 16247 16248 16254 16255 16512
16001 | 2070 885029.9 | 2158385.1 | 77505.5 | 146323.4 | 53934.4 | 124883.4 | 102077.0 | 92416.8 | 85304.8 | 110548.3 | 79687.6 | 66284.0 | 86722.6 | 21066.1 | 73587.6 | 36799.1 | 82463.2 | 28761.4
16002 | 2380 960172.5 | 2165697.4 | 152998.2 | 216241.6 | 121809.7 | 198635.4 | 41006.4 | 27036.7 | 68434.9 | 184293.0 | 109140.8 | 19228.3 | 145800.5 | 81866.4 | 137279.1 | 95105.8 | 41303.8 | 62303.4
16007 682 787591.4 | 2112254.9 | 42572.9 | 107284.2 | 93266.7 | 72597.3 | 209883.8 | 200018.7 | 159005.2 | 7647.5 | 111110.5 | 173867.0 | 115498.5 | 113268.4 | 102502.3 | 113180.3 | 189549.4 | 132927.7
16012 480 822535.3 | 2125798.1 | 27890.9 | 113570.5 | 65734.2 | 81352.5 | 172550.1 | 162566.2 | 126411.9 | 41100.3 | 85046.5 | 136419.5 | 95631.3 | 77611.6 | 80501.4 | 80087.2 | 152595.1 | 96386.3
16014 | 1630 792728.2 | 2204177.2 | 56689.2 | 44460.5 | 50243.4 | 38913.7 | 184015.0 | 179665.2 | 186042.8 | 87102.2 | 160666.7 | 156714.5 | 36942.6 | 90293.3 | 36276.2 | 76938.1 | 159485.4 | 109639.2
16015 | 2050 808949.5 | 2199468.2 | 49887.5 | 61295.4 | 33356.0 | 50682.6 | 167832.4 | 163159.7 | 170095.1 | 86015.5 | 147133.0 | 139980.3 | 27409.5 | 73403.4 | 21064.2 | 60185.8 | 143407.8 | 92822.1
16031 1633 786354.4 | 2209500.8 | 63709.0 | 37435.9 | 58014.2 | 38047.1 | 190490.3 | 186498.9 | 194312.7 | 91884.3 | 168820.6 | 163882.6 | 40833.7 | 97967.4 | 42743.0 | 84216.7 | 165878.4 | 116997.0
16035 300 851751.7 | 2061719.0 | 98158.8 | 182340.1 | 127754.5 | 148610.8 | 188795.4 | 175792.7 | 101290.3 | 89259.1 | 45405.4 | 152449.7 | 161820.6 | 120165.7 | 146111.5 | 130685.4 | 176001.0 | 130430.2
16036 1750 985228.4 | 2149704.7 | 177202.2 | 244370.4 | 149858.9 | 225234.5 | 54171.2 | 42546.9 | 64290.0 | 205493.8 | 115581.9 | 48464.9 | 175141.8 | 109775.0 | 166115.0 | 123846.5 | 65470.5 | 91180.7
16043 1580 740919.0 | 2192870.7 | 79853.0 | 21113.8 | 99767.9 | 24649.3 | 236048.0 | 230937.8 | 225664.4 | 85772.5 | 190415.1 | 207071.1 | 89182.0 | 139150.6 | 89016.6 | 127670.7 | 211702.2 | 159659.8
16045 | 2240 916052.1 | 2181259.4 | 112573.6 | 169897.0 | 75839.0 | 153987.3 | 64535.0 | 56481.2 | 87785.1 | 148138.9 | 104518.7 | 31568.0 | 99111.6 | 36804.8 | 90554.0 | 48524.7 | 43929.8 | 15869.5
16047 290 826498.6 | 2098165.4 | 54658.8 | 138002.9 | 91917.9 | 104328.6 | 183327.9 | 171980.4 | 119526.5 | 48385.7 | 69799.7 | 146315.3 | 123225.1 | 96305.8 | 107905.9 | 102220.6 | 165778.0 | 112264.8
16048 1567 784381.3 | 2214897.2 | 69454.8 | 35443.6 | 61923.1 | 41241.6 | 192714.4 | 189093.7 | 199036.4 | 97211.7 | 174250.7 | 166861.1 | 41550.6 | 101638.5 | 45447.5 | 87444.1 | 168043.6 | 120246.4
16055 1250 907272.2 | 2179281.9 | 103592.5 | 161665.5 | 67377.5 | 145206.0 | 73476.3 | 65472.2 | 89357.9 | 139368.7 | 101026.8 | 40356.5 | 92041.7 | 27940.2 | 82759.9 | 40532.9 | 52405.4 | 7865.0
16056 1610 813346.3 | 2145915.3 | 6466.4 | 92479.1 | 50964.5 | 61689.2 | 173147.3 | 164534.2 | 140809.6 | 41992.2 | 104429.9 | 138579.8 | 76420.5 | 73675.8 | 62114.5 | 71490.4 | 151385.5 | 94409.8
16061 | 2070 981400.7 | 2158927.3 | 173626.2 | 238438.3 | 143964.2 | 220362.0 | 44523.4 | 32594.2 | 69808.5 | 203381.9 | 118572.9 | 39961.1 | 168014.8 | 103950.0 | 159558.0 | 117376.0 | 55589.4 | 84575.5
16068 1800 726673.9 | 2216602.0 | 105397.8 | 22753.7 | 117238.0 | 50765.4 | 250425.0 | 246595.2 | 248999.8 | 113436.8 | 216269.1 | 223901.4 | 98863.8 | 157311.5 | 102827.4 | 144142.9 | 225763.3 | 176849.4
16071 | 2800 957729.0 | 2195266.4 | 156520.1 | 209403.8 | 117292.4 | 196241.4 | 20617.3 | 15041.3 | 97233.5 | 191869.4 | 132609.0 | 18119.3 | 134861.0 | 80132.4 | 129228.3 | 89240.6 | 12273.1 | 58816.7
16081 1915 900259.5 | 2182782.9 | 98024.1 | 154097.8 | 59975.8 | 138214.1 | 79160.8 | 71952.0 | 95681.5 | 134771.5 | 103821.8 | 47413.6 | 84201.8 | 21319.2 | 74999.8 | 32809.6 | 56987.6 15.0
16085 498 803263.6 | 2119929.1 | 30062.6 | 107177.3 | 78515.9 | 73021.9 | 192435.7 | 182600.2 | 144319.7 | 21144.4 | 99161.7 | 156447.3 | 103847.4 | 96122.1 | 89864.4 | 96763.8 | 172141.3 | 115588.7
16087 | 2043 855072.7 | 2163312.1 | 49008.2 | 116841.1 | 29456.3 | 94527.1 | 128041.1 | 119797.0 | 111536.6 | 85935.4 | 92572.0 | 94068.8 | 65195.5 | 28720.6 | 50076.6 | 31077.8 | 106182.8 | 49203.4
16088 1630 769401.6 | 2160051.1 | 40016.0 | 56141.1 | 76857.0 | 21452.8 | 211782.5 | 204654.5 | 186955.1 | 44249.0 | 148264.8 | 179344.4 | 83060.4 | 111505.7 | 75242.5 | 103985.3 | 188539.0 | 132817.9
16090 344 754398.6 | 2106229.4 | 68976.7 | 106278.2 | 119507.2 | 74389.8 | 242576.0 | 233058.0 | 191770.1 | 30124.7 | 141869.2 | 206908.0 | 135297.3 | 144429.5 | 124586.0 | 142400.8 | 221649.2 | 164736.9
16092 | 2380 960124.2 | 2167582.9 | 153160.2 | 215795.3 | 121416.0 | 198458.3 | 39309.5 | 25371.2 | 70270.2 | 184746.4 | 110612.4 | 17810.0 | 145046.1 | 81541.1 | 136690.6 | 94568.9 | 394459 | 61766.1
16094 | 1570 753365.0 | 2209326.0 | 80969.8 | 5295.6 | 89590.0 | 30387.3 | 223459.5 | 219320.6 | 222129.8 | 96060.1 | 191371.8 | 196404.5 | 73058.7 | 129655.0 | 75663.2 | 116616.9 | 198859.3 | 149273.7
16095 1570 751069.5 | 2208739.2 | 82113.1 | 4161.0 | 91698.5 | 30574.5 | 225739.0 | 221557.1 | 223834.8 | 96219.6 | 192665.9 | 198589.9 | 75419.7 | 131751.3 | 77934.0 | 118797.8 | 201146.2 | 151431.5
16096 1831 931624.1 | 2189063.2 | 129747.8 | 184076.9 | 91020.4 | 169785.5 | 47281.3 | 40230.0 | 91446.5 | 165550.3 | 116262.9 | 18255.1 | 111008.4 | 53305.5 | 104061.5 | 63088.2 | 26806.0 | 31987.3
16097 | 2505 951165.9 | 2176565.8 | 145661.8 | 205285.5 | 111253.0 | 189133.6 | 36932.3 | 24703.8 | 77993.7 | 178889.6 | 113110.6 | 5128.6 | 133490.2 | 71858.4 | 125716.3 | 83892.4 | 29675.2 | 51288.2
16098 | 2513 952997.2 | 2174836.6 | 147155.3 | 207394.9 | 113275.8 | 191005.4 | 36997.4 | 242419 | 76414.5 | 180063.9 | 112579.6 | 7644.2 | 135799.5 | 73758.5 | 127908.0 | 86010.0 | 31396.6 | 53336.5
16099 1771 974213.8 | 2167949.8 | 167198.5 | 229524.1 | 135252.6 | 212498.4 | 35347.6 | 22269.1 | 74716.3 | 198438.4 | 119874.5 | 29319.4 | 158092.3 | 95474.5 | 150167.6 | 108187.7 | 44165.2 | 75427.3
16106 1870 758313.0 | 2200426.3 | 71103.4 | 15127.5 | 83089.6 | 20562.2 | 218445.0 | 213776.6 | 213475.1 | 86111.6 | 181720.8 | 190363.7 | 70303.0 | 122970.4 | 70866.8 | 110642.8 | 193972.1 | 143038.8
16109 1020 901166.2 | 2142102.3 | 93442.3 | 167580.1 | 76590.1 | 144224.0 | 97191.1 | 85432.2 | 62372.8 | 121399.9 | 63371.5 | 60110.1 | 109645.4 | 42586.8 | 96447.0 | 59027.5 | 81966.6 | 40700.2
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Tabla 5.2.23 ME-5.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16001 16002 16007 16012 16014 16015 16031 16035 16036 16043 16045 16047 16048 16055 16056 16061

16114 | 2000 905718.0 | 2173701.0 | 25740.5 | 55040.9 | 133158.7 | 96001.8 | 117028.3 | 100140.4 | 124617.2 | 124319.0 | 83053.0 | 165910.7 | 12805.5 | 109472.7 | 128140.2 | 5841.6 | 96461.0 | 77111.3
16120 | 2000 888218.1 | 2171427.3 | 13426.4 | 72183.2 | 116742.7 | 79991.0 | 100950.5 | 84082.2 | 108747.2 | 115622.7 | 99413.0 | 148852.4 | 29520.4 | 95809.9 | 112569.6 | 20623.2 | 79100.0 | 94017.3
16121 | 2511 987645.3 | 2188627.1 | 106979.8 | 35784.6 | 214143.9 | 176671.7 | 195538.3 | 179025.0 | 202372.3 | 185950.6 | 39004.7 | 246764.5 | 71971.9 | 184814.8 | 204956.7 | 80924.4 | 179458.2 | 30352.3
16122 1560 982236.5 | 2127423.1 | 102019.7 | 44186.2 | 195237.2 | 159713.1 | 204461.7 | 187667.6 | 212383.1 | 146098.9 | 22482.4 | 250035.0 | 85318.1 | 158467.4 | 216329.4 | 91154.1 | 169899.6 | 31519.5
16123 1755 871512.9 | 2130385.2 | 31093.5 | 95435.2 | 85864.3 | 49208.4 | 107945.7 | 93202.6 | 116238.0 | 71468.0 | 115345.0 | 144773.0 | 67617.7 | 55376.4 | 121384.6 | 60579.4 | 60204.3 | 113534.6
16125 1700 791419.5 | 2200942.6 | 102830.8 | 172395.6 | 88776.0 | 81341.1 3490.1 17595.3 9945.1 | 151740.4 | 200467.5 | 51141.7 | 126178.4 | 108607.9 | 15629.7 | 117861.1 | 59235.1 | 194572.0
16127 1170 823957.4 | 2140561.2 | 63626.7 | 138520.2 | 46086.6 | 14847.5 | 70869.3 | 60795.1 | 78529.4 | 83602.5 | 161531.1 | 98141.8 | 100692.2 | 42481.1 | 84215.6 | 91873.0 | 11893.5 | 158513.5
16133 795 876006.1 | 2167507.8 | 12894.8 | 84200.8 | 104259.5 | 67815.3 | 90997.5 | 74294.3 | 99002.8 | 108534.7 | 110667.9 | 137449.7 | 42366.0 | 85203.4 | 103157.5 | 33412.7 | 66280.9 | 105751.0
16135 666 964645.8 | 2130741.6 | 84290.2 | 35282.6 | 178017.0 | 142196.6 | 186947.5 | 170195.8 | 194914.9 | 132322.9 | 28007.5 | 232195.1 | 70113.3 | 141936.7 | 198942.9 | 75154.7 | 152061.5 | 32819.7
16136 1850 928499.7 | 2170460.6 | 45116.4 | 32033.4 | 152461.2 | 115000.2 | 139895.5 | 123019.3 | 147409.2 | 133106.7 | 60406.7 | 188914.8 | 16483.6 | 125033.0 | 150813.8 | 22995.2 | 117740.6 | 54144.1
16137 1754 799761.4 | 2209613.9 | 99474.7 | 166315.3 | 98122.5 | 86864.0 | 8890.3 13691.0 | 13408.0 | 156773.8 | 194902.9 | 61178.3 | 119698.5 | 114620.2 | 16263.3 | 111708.8 | 65131.3 | 188579.1
16140 | 2135 892167.2 | 2149335.3 | 11525.9 | 69946.4 | 110964.7 | 73521.0 | 113560.6 | 97152.0 | 121723.1 | 96505.9 | 93062.8 | 157390.2 | 39870.3 | 83271.5 | 126160.6 | 33552.1 | 78896.9 | 89747.6
16142 1980 837039.5 | 2194440.9 | 60025.8 | 126444.0 | 95923.6 | 70174.4 | 45369.7 | 28536.5 | 52876.4 | 133545.4 | 154794.5 | 96134.2 | 80104.9 | 96865.5 | 56493.6 | 71853.7 | 54002.2 | 148665.3
16145 1920 953923.3 | 2204379.5 | 82836.0 | 39186.3 | 190144.1 | 153100.9 | 161195.4 | 145057.0 | 167647.4 | 175481.2 | 63002.9 | 213315.2 | 44372.0 | 165895.0 | 169868.3 | 52977.9 | 152250.0 | 53112.4
16146 1850 841239.9 | 2155729.1 | 43871.0 | 119350.8 | 69061.8 | 35321.4 | 68561.3 | 54367.5 | 76836.7 | 94608.7 | 144114.5 | 106976.0 | 79049.4 | 59441.7 | 82060.1 | 70109.6 | 29570.7 | 140197.5
16162 1633 779764.0 | 2208951.4 | 116782.1 | 185522.8 | 97017.5 | 93515.7 | 13815.4 | 30690.3 6613.2 | 163894.5 | 213836.0 | 42042.0 | 139074.3 | 120247.5 | 7528.4 | 130915.1 | 71423.6 | 207749.8
16165 1611 808026.3 | 2149591.2 | 77505.5 | 152998.2 | 42572.9 | 27890.9 | 56689.2 | 49887.5 | 63709.0 | 98158.8 | 177202.2 | 79853.0 | 112573.6 | 54658.8 | 69454.8 | 103592.5 | 6466.4 | 173626.2
16186 1550 749028.3 | 2212365.0 | 146323.4 | 216241.6 | 107284.2 | 113570.5 | 44460.5 | 61295.4 | 37435.9 | 182340.1 | 244370.4 | 21113.8 | 169897.0 | 138002.9 | 35443.6 | 161665.5 | 92479.1 | 238438.3
16188 | 2500 840606.2 | 2188967.3 | 53934.4 | 121809.7 | 93266.7 | 65734.2 | 50243.4 | 33356.0 | 58014.2 | 127754.5 | 149858.9 | 99767.9 | 75839.0 | 91917.9 | 61923.1 | 67377.5 | 50964.5 | 143964.2
16194 | 1600 762069.6 | 2180212.1 | 124883.4 | 198635.4 | 72597.3 | 81352.5 | 38913.7 | 50682.6 | 38047.1 | 148610.8 | 225234.5 | 24649.3 | 153987.3 | 104328.6 | 41241.6 | 145206.0 | 61689.2 | 220362.0
16199 | 2020 976740.3 | 2203206.1 | 102077.0 | 41006.4 | 209883.8 | 172550.1 | 184015.0 | 167832.4 | 190490.3 | 188795.4 | 54171.2 | 236048.0 | 64535.0 | 183327.9 | 192714.4 | 73476.3 | 173147.3 | 44523.4
16213 | 2235 971839.1 | 2190087.0 | 92416.8 | 27036.7 | 200018.7 | 162566.2 | 179665.2 | 163159.7 | 186498.9 | 175792.7 | 42546.9 | 230937.8 | 56481.2 | 171980.4 | 189093.7 | 65472.2 | 164534.2 | 32594.2
16219 530 946023.3 | 2098766.8 | 85304.8 | 68434.9 | 159005.2 | 126411.9 | 186042.8 | 170095.1 | 194312.7 | 101290.3 | 64290.0 | 225664.4 | 87785.1 | 119526.5 | 199036.4 | 89357.9 | 140809.6 | 69808.5
16228 1000 7822419 | 2117710.8 | 110548.3 | 184293.0 | 7647.5 | 41100.3 | 87102.2 | 86015.5 | 91884.3 | 89259.1 | 205493.8 | 85772.5 | 148138.9 | 48385.7 | 97211.7 | 139368.7 | 41992.2 | 203381.9
16230 800 893663.9 | 2079176.8 | 79687.6 | 109140.8 | 111110.5 | 85046.5 | 160666.7 | 147133.0 | 168820.6 | 45405.4 | 115581.9 | 190415.1 | 104518.7 | 69799.7 | 174250.7 | 101026.8 | 104429.9 | 118572.9
16235 | 2285 947603.8 | 2180248.9 | 66284.0 | 19228.3 | 173867.0 | 136419.5 | 156714.5 | 139980.3 | 163882.6 | 152449.7 | 48464.9 | 207071.1 | 31568.0 | 146315.3 | 166861.1 | 40356.5 | 138579.8 | 39961.1
16243 1920 825422.4 | 2221375.0 | 86722.6 | 145800.5 | 115498.5 | 95631.3 | 36942.6 | 27409.5 | 40833.7 | 161820.6 | 175141.8 | 89182.0 | 99111.6 | 123225.1 | 41550.6 | 92041.7 | 76420.5 | 168014.8
16247 1708 879342.6 | 2178665.8 | 21066.1 | 81866.4 | 113268.4 | 77611.6 | 90293.3 | 73403.4 | 97967.4 | 120165.7 | 109775.0 | 139150.6 | 36804.8 | 96305.8 | 101638.5 | 27940.2 | 73675.8 | 103950.0
16248 1523 828956.6 | 2206036.2 | 73587.6 | 137279.1 | 102502.3 | 80501.4 | 36276.2 | 21064.2 | 42743.0 | 146111.5 | 166115.0 | 89016.6 | 90554.0 | 107905.9 | 45447.5 | 82759.9 | 62114.5 | 159558.0
16254 | 2350 868577.8 | 2191300.5 | 36799.1 | 95105.8 | 113180.3 | 80087.2 | 76938.1 | 60185.8 | 84216.7 | 130685.4 | 123846.5 | 127670.7 | 48524.7 | 102220.6 | 87444.1 | 40532.9 | 71490.4 | 117376.0
16255 | 2800 952196.2 | 2206221.6 | 82463.2 | 41303.8 | 189549.4 | 152595.1 | 159485.4 | 143407.8 | 165878.4 | 176001.0 | 65470.5 | 211702.2 | 43929.8 | 165778.0 | 168043.6 | 52405.4 | 151385.5 | 55589.4
16512 1900 900259.5 | 21827829 | 28761.4 | 62303.4 | 132927.7 | 96386.3 | 109639.2 | 92822.1 | 116997.0 | 130430.2 | 91180.7 | 159659.8 | 15869.5 | 112264.8 | 120246.4 | 7865.0 | 94409.8 | 84575.5
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Tabla 5.2.24 ME-6.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16068 16071 16081 16085 16087 16088 16090 16092 16094 16095 16096 16097 16098 16099 16106 16109

16001 | 2070 885029.9 | 2158385.1 | 184112.3 | 56310.4 | 10596.4 | 115717.6 | 51699.9 | 136998.6 | 165688.6 | 54750.4 | 156463.3 | 158568.6 | 30119.0 | 45540.9 | 47295.6 | 68737.3 | 149808.2 | 31939.9
16002 | 2380 960172.5 | 2165697.4 | 167741.9 | 73489.5 | 16551.4 | 99355.8 | 34124.5 | 119360.5 | 148866.3 | 72009.7 | 140078.0 | 142134.1 | 46852.2 | 63159.2 | 64870.7 | 86066.3 | 133102.6 | 32071.3
16007 682 787591.4 | 2112254.9 | 262467.5 | 30645.5 | 87583.1 | 196774.1 | 134968.8 | 220108.3 | 247382.5 | 34645.2 | 235194.8 | 237431.0 | 56027.0 | 38421.6 | 37291.7 | 24667.8 | 229636.5 | 98211.0
16012 480 822535.3 | 2125798.1 | 270675.4 | 72144.8 | 98919.5 | 179132.8 | 132132.1 | 215321.3 | 228824.7 | 45852.3 | 243084.8 | 245052.0 | 79757.1 | 58148.7 | 55712.5 | 41313.7 | 235523.5 | 82390.3
16014 | 1630 792728.2 | 2204177.2 | 168557.6 | 107906.9 | 59765.4 | 69057.0 | 36804.1 | 106333.4 | 119587.8 | 96104.2 | 142093.6 | 143687.1 | 84002.8 | 92075.0 | 92823.4 | 109355.3 | 133116.4 | 31892.8
16015 | 2050 808949.5 | 2199468.2 | 66612.5 | 166410.0 | 110344.7 | 81883.5 | 73945.2 | 46442.5 | 101700.3 | 171972.6 | 38967.2 | 41096.6 | 140707.0 | 161597.6 | 163675.1 | 185747.9 | 33111.0 | 124527.0
16031 1633 786354.4 | 2209500.8 | 123477.4 | 144534.3 | 87208.0 | 29229.6 | 38555.5 | 57934.4 | 77574.3 | 138827.3 | 98549.6 | 99805.0 | 118088.9 | 132212.4 | 133521.0 | 152733.4 | 88845.4 | 77224.4
16035 300 851751.7 | 2061719.0 | 157198.5 | 86331.9 | 28684.7 | 86921.1 | 21386.2 | 106868.2 | 136174.9 | 84133.0 | 129577.0 | 131566.7 | 59658.0 | 75723.0 | 77358.2 | 98213.6 | 122214.8 | 35756.4
16036 1750 985228.4 | 2149704.7 | 252990.0 | 64929.6 | 82797.7 | 161744.1 | 114319.8 | 197434.3 | 211671.5 | 37157.3 | 225423.9 | 227374.8 | 67031.3 | 47801.1 | 45645.0 | 38434.6 | 217785.8 | 64489.2
16043 1580 740919.0 | 2192870.7 | 207033.0 | 38348.2 | 30811.5 | 135053.1 | 73774.4 | 159438.4 | 185577.7 | 31759.6 | 179395.5 | 181512.5 | 18863.1 | 23483.2 | 24894.1 | 45783.1 | 172804.7 | 39395.5
16045 | 2240 916052.1 | 2181259.4 | 73420.8 | 158621.3 | 104018.3 | 89761.9 | 72133.7 | 58122.3 | 112907.5 | 165780.6 | 46397.6 | 48700.1 | 133454.6 | 154971.2 | 157134.5 | 179358.7 | 42454.6 | 121824.9
16047 290 826498.6 | 2098165.4 | 178642.0 | 80052.9 | 34413.3 | 93654.9 | 39640.5 | 123233.4 | 144365.9 | 70364.6 | 151212.6 | 153093.8 | 55993.3 | 64980.6 | 65960.2 | 84132.5 | 143273.6 | 11599.2
16048 1567 784381.3 | 2214897.2 | 112568.7 | 120695.1 | 64285.9 | 81823.0 | 35974.9 | 75879.3 | 120886.1 | 125981.5 | 84989.2 | 87151.9 | 94737.5 | 115518.9 | 117604.4 | 139709.0 | 78953.8 | 82779.7
16055 1250 907272.2 | 2179281.9 | 227577.9 | 9914.9 57846.5 | 172720.0 | 107042.0 | 189771.8 | 222364.6 | 37318.3 | 200619.6 | 202900.9 | 27052.7 | 27956.2 | 29563.4 | 41699.5 | 195650.2 | 81624.5
16056 1610 813346.3 | 2145915.3 | 129733.9 | 123019.6 | 64924.7 | 52207.9 | 15776.1 | 71968.5 | 99969.5 | 119474.9 | 102930.6 | 104598.5 | 96335.2 | 111885.3 | 113380.9 | 133534.3 | 94205.7 | 61461.7
16061 | 2070 981400.7 | 2158927.3 | 53638.8 | 178494.2 | 123304.6 | 92078.7 | 88059.7 | 49986.2 | 105815.3 | 185045.1 | 26401.7 | 28695.3 | 153157.0 | 174436.8 | 176562.6 | 198725.7 | 23084.2 | 138591.8
16068 1800 726673.9 | 2216602.0 | 105397.8 | 156520.1 | 98024.1 | 30062.6 | 49008.2 | 40016.0 | 68976.7 | 153160.2 | 80969.8 | 82113.1 | 129747.8 | 145661.8 | 147155.3 | 167198.5 | 71103.4 | 93442.3
16071 | 2800 957729.0 | 2195266.4 | 22753.7 | 209403.8 | 154097.8 | 107177.3 | 116841.1 | 56141.1 | 106278.2 | 215795.3 | 5295.6 4161.0 | 184076.9 | 205285.5 | 207394.9 | 229524.1 | 15127.5 | 167580.1
16081 1915 900259.5 | 2182782.9 | 117238.0 | 117292.4 | 59975.8 | 78515.9 | 29456.3 | 76857.0 | 119507.2 | 121416.0 | 89590.0 | 91698.5 | 91020.4 | 111253.0 | 113275.8 | 135252.6 | 83089.6 | 76590.1
16085 498 803263.6 | 2119929.1 | 50765.4 | 196241.4 | 138214.1 | 73021.9 | 94527.1 | 21452.8 | 74389.8 | 198458.3 | 30387.3 | 30574.5 | 169785.5 | 189133.6 | 191005.4 | 212498.4 | 20562.2 | 144224.0
16087 | 2043 855072.7 | 2163312.1 | 250425.0 | 20617.3 | 79160.8 | 192435.7 | 128041.1 | 211782.5 | 242576.0 | 39309.5 | 223459.5 | 225739.0 | 47281.3 | 36932.3 | 36997.4 | 35347.6 | 218445.0 | 97191.1
16088 1630 769401.6 | 2160051.1 | 246595.2 | 15041.3 | 71952.0 | 182600.2 | 119797.0 | 204654.5 | 233058.0 | 25371.2 | 219320.6 | 221557.1 | 40230.0 | 24703.8 | 242419 | 22269.1 | 213776.6 | 85432.2
16090 344 754398.6 | 2106229.4 | 248999.8 | 97233.5 | 95681.5 | 144319.7 | 111536.6 | 186955.1 | 191770.1 | 70270.2 | 222129.8 | 223834.8 | 91446.5 | 77993.7 | 76414.5 | 74716.3 | 213475.1 | 62372.8
16092 | 2380 960124.2 | 2167582.9 | 113436.8 | 191869.4 | 134771.5 | 21144.4 | 85935.4 | 44249.0 | 30124.7 | 184746.4 | 96060.1 | 96219.6 | 165550.3 | 178889.6 | 180063.9 | 198438.4 | 86111.6 | 121399.9
16094 | 1570 753365.0 | 2209326.0 | 216269.1 | 132609.0 | 103821.8 | 99161.7 | 92572.0 | 148264.8 | 141869.2 | 110612.4 | 191371.8 | 192665.9 | 116262.9 | 113110.6 | 112579.6 | 119874.5 | 181720.8 | 63371.5
16095 1570 751069.5 | 2208739.2 | 223901.4 | 18119.3 | 47413.6 | 156447.3 | 94068.8 | 179344.4 | 206908.0 | 17810.0 | 196404.5 | 198589.9 | 18255.1 5128.6 7644.2 29319.4 | 190363.7 | 60110.1
16096 1831 931624.1 | 2189063.2 | 98863.8 | 134861.0 | 84201.8 | 103847.4 | 65195.5 | 83060.4 | 135297.3 | 145046.1 | 73058.7 | 75419.7 | 111008.4 | 133490.2 | 135799.5 | 158092.3 | 70303.0 | 109645.4
16097 | 2505 951165.9 | 2176565.8 | 157311.5 | 80132.4 | 21319.2 | 96122.1 | 28720.6 | 111505.7 | 144429.5 | 81541.1 | 129655.0 | 131751.3 | 53305.5 | 71858.4 | 73758.5 | 95474.5 | 122970.4 | 42586.8
16098 | 2513 952997.2 | 2174836.6 | 102827.4 | 129228.3 | 74999.8 | 89864.4 | 50076.6 | 75242.5 | 124586.0 | 136690.6 | 75663.2 | 77934.0 | 104061.5 | 125716.3 | 127908.0 | 150167.6 | 70866.8 | 96447.0
16099 1771 974213.8 | 2167949.8 | 144142.9 | 89240.6 | 32809.6 | 96763.8 | 31077.8 | 103985.3 | 142400.8 | 94568.9 | 116616.9 | 118797.8 | 63088.2 | 83892.4 | 86010.0 | 108187.7 | 110642.8 | 59027.5
16106 1870 758313.0 | 2200426.3 | 225763.3 | 12273.1 | 56987.6 | 172141.3 | 106182.8 | 188539.0 | 221649.2 | 39445.9 | 198859.3 | 201146.2 | 26806.0 | 29675.2 | 31396.6 | 44165.2 | 193972.1 | 81966.6
16109 1020 901166.2 | 2142102.3 | 176849.4 | 58816.7 15.0 115588.7 | 49203.4 | 132817.9 | 164736.9 | 61766.1 | 149273.7 | 151431.5 | 31987.3 | 51288.2 | 53336.5 | 75427.3 | 143038.8 | 40700.2
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Tabla 5.2.25 ME-7.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16114 16120 16121 16122 16123 16125 16127 16133 16135 16136 16137 16140 16142 16145 16146 16162
16001 | 2070 885029.9 | 2158385.1 0.0 17646.9 | 83277.5 | 89425.5 | 55193.3 | 117500.3 | 88225.4 | 30374.4 | 72936.8 | 23011.5 | 111877.6 | 27880.6 | 71741.7 | 57139.6 | 66936.0 | 130794.3
16002 | 2380 960172.5 | 2165697.4 | 17646.9 0.0 100905.2 | 103807.6 | 44312.3 | 101198.9 | 71294.1 | 12882.1 | 86592.7 | 40293.4 | 96347.7 | 22442.6 | 56114.8 | 73505.2 | 49531.9 | 114762.8
16007 682 787591.4 | 2112254.9 | 83277.5 | 100905.2 0.0 61449.9 | 129920.9 | 196613.5 | 170604.4 | 113632.2 | 62314.6 | 61876.2 | 189053.9 | 103247.5 | 150718.9 | 37224.5 | 150057.5 | 208874.3
16012 480 822535.3 | 2125798.1 | 89425.5 | 103807.6 | 61449.9 0.0 110763.4 | 204490.2 | 158823.9 | 113544.1 | 17923.2 | 68847.3 | 200131.3 | 92698.1 | 159917.8 | 82000.3 | 143810.1 | 218270.4
16014 | 1630 792728.2 | 2204177.2 | 55193.3 | 44312.3 | 129920.9 | 110763.4 0.0 106739.3 | 48635.5 | 37405.8 | 93140.0 | 69667.4 | 106889.9 | 28033.0 | 72743.3 | 110754.9 | 39481.3 | 120791.2
16015 | 2050 808949.5 | 2199468.2 | 117500.3 | 101198.9 | 196613.5 | 204490.2 | 106739.3 0.0 68592.3 | 90959.3 | 186913.4 | 140428.4 | 12032.5 | 113197.2 | 46081.8 | 162540.2 | 67278.2 | 14142.1
16031 1633 786354.4 | 2209500.8 | 88225.4 | 71294.1 | 170604.4 | 158823.9 | 48635.5 | 68592.3 0.0 58611.6 | 141031.6 | 108736.0 | 73171.4 | 68778.6 | 55451.0 | 144791.1 | 23004.6 | 81427.8
16035 300 851751.7 | 2061719.0 | 30374.4 | 12882.1 | 113632.2 | 113544.1 | 37405.8 | 90959.3 | 58611.6 0.0 95962.3 | 52587.2 | 87104.0 | 24356.0 | 47383.4 | 86208.3 | 36722.4 | 104789.4
16036 1750 985228.4 | 2149704.7 | 72936.8 | 86592.7 | 62314.6 | 17923.2 | 93140.0 | 186913.4 | 141031.6 | 95962.3 0.0 53717.3 | 182781.0 | 74840.0 | 142627.8 | 74425.0 | 125915.8 | 200746.1
16043 1580 740919.0 | 2192870.7 | 23011.5 | 40293.4 | 61876.2 | 68847.3 | 69667.4 | 140428.4 | 108736.0 | 52587.2 | 53717.3 0.0 134560.6 | 42028.7 | 94551.7 | 42389.3 | 88494.6 | 153635.6
16045 | 2240 916052.1 | 2181259.4 | 111877.6 | 96347.7 | 189053.9 | 200131.3 | 106889.9 | 12032.5 | 73171.4 | 87104.0 | 182781.0 | 134560.6 0.0 110329.0 | 40248.4 | 154250.8 | 68000.4 | 20008.7
16047 290 826498.6 | 2098165.4 | 27880.6 | 22442.6 | 103247.5 | 92698.1 | 28033.0 | 113197.2 | 68778.6 | 24356.0 | 74840.0 | 42028.7 | 110329.0 0.0 71229.2 | 82726.8 | 513279 | 1272353
16048 1567 784381.3 | 2214897.2 | 71741.7 | 56114.8 | 150718.9 | 159917.8 | 72743.3 | 46081.8 | 55451.0 | 47383.4 | 142627.8 | 94551.7 | 40248.4 | 71229.2 0.0 117305.6 | 38939.2 | 59086.1
16055 1250 907272.2 | 2179281.9 | 57139.6 | 73505.2 | 37224.5 | 82000.3 | 110754.9 | 162540.2 | 144791.1 | 86208.3 | 74425.0 | 42389.3 | 154250.8 | 82726.8 | 117305.6 0.0 122737.1 | 174219.5
16056 1610 813346.3 | 2145915.3 | 66936.0 | 49531.9 | 150057.5 | 143810.1 | 39481.3 | 67278.2 | 23004.6 | 36722.4 | 125915.8 | 88494.6 | 68000.4 | 51327.9 | 38939.2 | 122737.1 0.0 81313.9
16061 | 2070 981400.7 | 2158927.3 | 130794.3 | 114762.8 | 208874.3 | 218270.4 | 120791.2 | 14142.1 | 81427.8 | 104789.4 | 200746.1 | 153635.6 | 20008.7 | 127235.3 | 59086.1 | 174219.5 | 81313.9 0.0
16068 1800 726673.9 | 2216602.0 | 100623.5 | 83112.5 | 183814.0 | 175614.9 | 66328.2 | 53970.0 | 18317.6 | 70305.9 | 157752.6 | 122267.8 | 60589.2 | 841429 | 53417.1 | 155845.3 | 33776.8 | 65745.0
16071 | 2800 957729.0 | 2195266.4 | 161390.1 | 145085.9 | 239796.8 | 248195.9 | 147388.0 | 43903.5 | 103780.1 | 134670.4 | 230551.7 | 184298.8 | 50808.1 | 156402.9 | 89818.9 | 205050.9 | 108216.0 | 30924.8
16081 1915 900259.5 | 21827829 | 66879.4 | 50742.4 | 147039.4 | 154427.0 | 66239.3 | 50629.8 | 51206.5 | 41431.5 | 137038.0 | 89823.0 | 45772.7 | 65033.6 | 6553.7 | 114361.8 | 33250.7 | 64046.0
16085 498 803263.6 | 2119929.1 | 143796.4 | 126454.6 | 225734.4 | 226407.0 | 120252.1 | 35933.0 | 73501.5 | 114645.4 | 208531.3 | 166715.7 | 47803.3 | 133712.6 | 76309.2 | 193370.1 | 82869.9 | 33749.7
16087 | 2043 855072.7 | 2163312.1 | 76907.2 | 94053.5 | 18212.9 | 75983.5 | 127967.8 | 185334.8 | 165129.4 | 106879.6 | 73479.4 | 58304.8 | 177095.0 | 100273.0 | 139975.5 | 22847.4 | 143577.3 | 197060.4
16088 1630 769401.6 | 2160051.1 | 68121.7 | 85677.9 | 15875.9 | 63524.3 | 116747.1 | 180746.6 | 155958.1 | 98467.6 | 59800.4 | 47577.8 | 173182.8 | 89489.2 | 134870.1 | 22920.5 | 135043.6 | 193000.2
16090 344 754398.6 | 2106229.4 | 85098.8 | 92860.9 | 99051.4 | 46191.3 | 80950.8 | 185320.2 | 129024.3 | 98121.4 | 37002.7 | 73816.1 | 183524.2 | 73893.3 | 145027.9 | 105916.8 | 119272.8 | 199459.4
16092 | 2380 960124.2 | 2167582.9 | 135581.1 | 118816.8 | 217306.1 | 200231.1 | 90169.4 | 83739.2 | 47564.2 | 106167.4 | 182869.1 | 155481.9 | 93561.1 | 114389.6 | 94293.4 | 192319.5 | 70191.7 | 91276.5
16094 | 1570 753365.0 | 2209326.0 | 95297.2 | 92418.9 | 144273.4 | 100863.2 | 55802.2 | 159001.9 | 92882.6 | 90078.6 | 87734.8 | 97710.7 | 160724.7 | 70187.1 | 128427.1 | 138953.8 | 92788.1 | 172671.2
16095 1570 751069.5 | 2208739.2 | 42395.5 | 60038.0 | 40909.2 | 63170.5 | 90975.3 | 157550.3 | 129864.5 | 72737.8 | 52383.5 | 21470.2 | 150731.5 | 63473.6 | 111471.9 | 24947.0 | 109154.5 | 170277.6
16096 1831 931624.1 | 2189063.2 | 93382.0 | 80237.7 | 165496.4 | 182805.2 | 101997.5 | 39670.2 | 80830.5 | 73903.0 | 166129.9 | 114966.1 | 28228.3 | 98207.1 | 29332.7 | 129619.9 | 67524.7 | 47319.3
16097 | 2505 951165.9 | 2176565.8 | 26840.2 | 11456.7 | 108762.8 | 114947.8 | 48911.3 | 90701.3 | 67229.2 | 11681.9 | 97849.1 | 49837.4 | 85387.1 | 32014.5 | 45149.5 | 78889.3 | 44473.9 | 104082.3
16098 | 2513 952997.2 | 2174836.6 | 83295.3 | 68628.9 | 159643.8 | 172263.6 | 86799.5 | 37881.5 | 65666.5 | 60816.3 | 155182.4 | 105709.8 | 29414.5 | 84917.3 | 14141.9 | 124978.3 | 51786.0 | 49279.0
16099 1771 974213.8 | 2167949.8 | 41100.6 | 27943.0 | 119097.7 | 130381.2 | 60988.8 | 77761.1 | 67578.4 | 24973.8 | 113575.0 | 63444.4 | 71214.0 | 48141.3 | 31696.4 | 86342.9 | 44865.7 | 90553.6
16106 1870 758313.0 | 2200426.3 | 56731.5 | 72831.9 | 39576.4 | 84339.6 | 110734.2 | 160867.1 | 144080.3 | 85485.2 | 76529.6 | 42910.1 | 152476.2 | 82704.2 | 115760.7 | 2674.1 | 121908.6 | 172457.8
16109 1020 901166.2 | 2142102.3 | 10596.5 | 16551.5 | 87583.2 | 98919.4 | 59765.4 | 110344.7 | 87207.8 | 28684.1 | 82797.5 | 30811.5 | 104018.2 | 34413.4 | 64285.9 | 57846.5 | 64924.7 | 123304.6
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Tabla 5.2.26 ME-8.

MATERIALES Y METODOS

CLAVE | ALTITUD X Y 16165 16186 16188 16194 16199 16213 16219 16228 16230 16235 16243 16247 16248 16254 16255 16512
16001 | 2070 885029.9 | 2158385.1 | 100623.5 | 161390.1 | 66879.4 | 143796.4 | 76907.2 | 68121.7 | 85098.8 | 135581.1 | 95297.2 | 42395.5 | 93382.0 | 26840.2 | 83295.3 | 41100.6 | 56731.5 | 10596.5
16002 | 2380 960172.5 | 2165697.4 | 83112.5 | 145085.9 | 50742.4 | 126454.6 | 94053.5 | 85677.9 | 92860.9 | 118816.8 | 92418.9 | 60038.0 | 80237.7 | 11456.7 | 68628.9 | 27943.0 | 72831.9 | 16551.5
16007 682 787591.4 | 2112254.9 | 183814.0 | 239796.8 | 147039.4 | 225734.4 | 18212.9 | 15875.9 | 99051.4 | 217306.1 | 144273.4 | 40909.2 | 165496.4 | 108762.8 | 159643.8 | 119097.7 | 39576.4 | 87583.2
16012 480 822535.3 | 2125798.1 | 175614.9 | 248195.9 | 154427.0 | 226407.0 | 75983.5 | 63524.3 | 46191.3 | 200231.1 | 100863.2 | 63170.5 | 182805.2 | 114947.8 | 172263.6 | 130381.2 | 84339.6 | 98919.4
16014 | 1630 792728.2 | 2204177.2 | 66328.2 | 147388.0 | 66239.3 | 120252.1 | 127967.8 | 116747.1 | 80950.8 | 90169.4 | 55802.2 | 90975.3 | 101997.5 | 48911.3 | 86799.5 | 60988.8 | 110734.2 | 59765.4
16015 | 2050 808949.5 | 2199468.2 | 53970.0 | 43903.5 | 50629.8 | 35933.0 | 185334.8 | 180746.6 | 185320.2 | 83739.2 | 159001.9 | 157550.3 | 39670.2 | 90701.3 | 37881.5 | 77761.1 | 160867.1 | 110344.7
16031 1633 786354.4 | 2209500.8 | 18317.6 | 103780.1 | 51206.5 | 73501.5 | 165129.4 | 155958.1 | 129024.3 | 47564.2 | 92882.6 | 129864.5 | 80830.5 | 67229.2 | 65666.5 | 67578.4 | 144080.3 | 87207.8
16035 300 851751.7 | 2061719.0 | 70305.9 | 134670.4 | 41431.5 | 114645.4 | 106879.6 | 98467.6 | 98121.4 | 106167.4 | 90078.6 | 72737.8 | 73903.0 | 11681.9 | 60816.3 | 24973.8 | 85485.2 | 28684.1
16036 1750 985228.4 | 2149704.7 | 157752.6 | 230551.7 | 137038.0 | 208531.3 | 73479.4 | 59800.4 | 37002.7 | 182869.1 | 87734.8 | 52383.5 | 166129.9 | 97849.1 | 155182.4 | 113575.0 | 76529.6 | 82797.5
16043 1580 740919.0 | 2192870.7 | 122267.8 | 184298.8 | 89823.0 | 166715.7 | 58304.8 | 47577.8 | 73816.1 | 155481.9 | 97710.7 | 21470.2 | 114966.1 | 49837.4 | 105709.8 | 63444.4 | 42910.1 | 30811.5
16045 | 2240 916052.1 | 2181259.4 | 60589.2 | 50808.1 | 45772.7 | 47803.3 | 177095.0 | 173182.8 | 183524.2 | 93561.1 | 160724.7 | 150731.5 | 28228.3 | 85387.1 | 29414.5 | 71214.0 | 152476.2 | 104018.2
16047 290 826498.6 | 2098165.4 | 841429 | 156402.9 | 65033.6 | 133712.6 | 100273.0 | 89489.2 | 73893.3 | 114389.6 | 70187.1 | 63473.6 | 98207.1 | 32014.5 | 84917.3 | 48141.3 | 82704.2 | 34413.4
16048 1567 784381.3 | 2214897.2 | 53417.1 | 89818.9 6553.7 | 76309.2 | 139975.5 | 134870.1 | 145027.9 | 94293.4 | 128427.1 | 111471.9 | 29332.7 | 45149.5 | 14141.9 | 31696.4 | 115760.7 | 64285.9
16055 1250 907272.2 | 2179281.9 | 155845.3 | 205050.9 | 114361.8 | 193370.1 | 22847.4 | 22920.5 | 105916.8 | 192319.5 | 138953.8 | 24947.0 | 129619.9 | 78889.3 | 124978.3 | 86342.9 2674.1 57846.5
16056 1610 813346.3 | 2145915.3 | 33776.8 | 108216.0 | 33250.7 | 82869.9 | 143577.3 | 135043.6 | 119272.8 | 70191.7 | 92788.1 | 109154.5 | 67524.7 | 444739 | 51786.0 | 44865.7 | 121908.6 | 64924.7
16061 | 2070 981400.7 | 2158927.3 | 65745.0 | 30924.8 | 64046.0 | 33749.7 | 197060.4 | 193000.2 | 199459.4 | 91276.5 | 172671.2 | 170277.6 | 47319.3 | 104082.3 | 49279.0 | 90553.6 | 172457.8 | 123304.6
16068 1800 726673.9 | 2216602.0 0.0 86147.1 | 51114.8 | 55223.7 | 177028.6 | 168745.1 | 147062.8 | 41007.0 | 110872.1 | 142906.4 | 73862.2 | 77015.2 | 60200.7 | 73530.2 | 154898.0 | 98024.1
16071 | 2800 957729.0 | 2195266.4 | 86147.1 0.0 94524.5 | 34697.2 | 227896.6 | 223922.9 | 227404.2 | 100313.9 | 196619.2 | 201157.3 | 76924.5 | 134601.2 | 80178.5 | 121393.7 | 203264.7 | 154097.7
16081 1915 900259.5 | 2182782.9 | 51114.8 | 94524.5 0.0 79028.3 | 136877.5 | 131237.9 | 138754.4 | 92120.3 | 121950.7 | 107352.4 | 35793.0 | 40090.6 | 20688.5 | 28069.0 | 112916.5 | 59976.0
16085 498 803263.6 | 2119929.1 | 55223.7 | 34697.2 | 79028.3 0.0 215899.0 | 210002.7 | 201180.1 | 65678.7 | 165909.0 | 185535.5 | 75551.7 | 117283.2 | 71699.1 | 107086.4 | 191901.2 | 138214.1
16087 | 2043 855072.7 | 2163312.1 | 177028.6 | 227896.6 | 136877.5 | 215899.0 0.0 14006.4 | 108872.9 | 212462.0 | 149286.5 | 37094.9 | 152404.8 | 100442.2 | 147811.6 | 108816.3 | 24740.9 | 79160.8
16088 1630 769401.6 | 2160051.1 | 168745.1 | 223922.9 | 131237.9 | 210002.7 | 14006.4 0.0 94914.4 | 202945.7 | 135700.1 | 26156.0 | 149722.7 | 93200.5 | 143771.7 | 103268.5 | 25426.1 | 71952.1
16090 344 754398.6 | 2106229.4 | 147062.8 | 227404.2 | 138754.4 | 201180.1 | 108872.9 | 94914.4 0.0 164874.1 | 55904.9 | 81516.3 | 171986.3 | 104074.7 | 158783.9 | 120679.8 | 107655.9 | 95681.3
16092 | 2380 960124.2 | 2167582.9 | 41007.0 | 100313.9 | 92120.3 | 65678.7 | 212462.0 | 202945.7 | 164874.1 0.0 117897.3 | 176797.2 | 112301.7 | 114649.7 | 99919.6 | 113451.1 | 191629.6 | 134771.4
16094 | 1570 753365.0 | 2209326.0 | 110872.1 | 196619.2 | 121950.7 | 165909.0 | 149286.5 | 135700.1 | 55904.9 | 117897.3 0.0 114574.4 | 157729.1 | 100518.5 | 142410.9 | 114906.2 | 139894.4 | 103821.6
16095 1570 751069.5 | 2208739.2 | 142906.4 | 201157.3 | 107352.4 | 185535.5 | 37094.9 | 26156.0 | 81516.3 | 176797.2 | 114574.4 0.0 128917.8 | 68282.0 | 121419.6 | 79795.1 | 26380.6 | 47413.7
16096 1831 931624.1 | 2189063.2 | 73862.2 | 76924.5 | 35793.0 | 75551.7 | 152404.8 | 149722.7 | 171986.3 | 112301.7 | 157729.1 | 128917.8 0.0 68786.0 | 15745.7 | 52602.7 | 127679.3 | 84201.8
16097 | 2505 951165.9 | 2176565.8 | 77015.2 | 134601.2 | 40090.6 | 117283.2 | 100442.2 | 93200.5 | 104074.7 | 114649.7 | 100518.5 | 68282.0 | 68786.0 0.0 57340.4 | 16611.2 | 77898.5 | 21319.1
16098 | 2513 952997.2 | 2174836.6 | 60200.7 | 80178.5 | 20688.5 | 71699.1 | 147811.6 | 143771.7 | 158783.9 | 99919.6 | 142410.9 | 121419.6 | 15745.7 | 57340.4 0.0 42280.7 | 123246.4 | 74999.7
16099 1771 974213.8 | 2167949.8 | 73530.2 | 121393.7 | 28069.0 | 107086.4 | 108816.3 | 103268.5 | 120679.8 | 113451.1 | 114906.2 | 79795.1 | 52602.7 | 16611.2 | 42280.7 0.0 84940.5 | 32809.8
16106 1870 758313.0 | 2200426.3 | 154898.0 | 203264.7 | 112916.5 | 191901.2 | 24740.9 | 25426.1 | 107655.9 | 191629.6 | 139894.4 | 26380.6 | 127679.3 | 77898.5 | 123246.4 | 84940.5 0.0 56987.8
16109 1020 901166.2 | 2142102.3 | 98024.1 | 154097.7 | 59976.0 | 138214.1 | 79160.8 | 71952.1 | 95681.3 | 134771.4 | 103821.6 | 47413.7 | 84201.8 | 21319.1 | 74999.7 | 32809.8 | 56987.8 0.0
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A la estacion 16090 no fue posible aplicar el método anterior para el llenado de
datos faltantes, puesto que unicamente habia una sola estacién (16133) que contenia la
informacién faltante de dicha estacién. Para la deducciéon de esos datos se aplico el
modelo “regresion lineal simple” que consiste en la suposiciéon de que dos variables se
relacionan en forma lineal. La correlacion entre ambas estaciones es aceptable ya que
es mayor que 0.8.

A continuacidn se muestran los datos y la recta de regresion correspondiente:

JULIO
400.00
bc0.00 y =0.5674x + 15’.943
300.00
2
250.00
200.00 L 78 * julio
150.00 >/ - * —— Lineal (julio)
* o
100.00
L 22
32
50.00 *
0.00 . : : ,
0.00  100.00 200.00  300.00  400.00

5.2.2 Grafica de Regresion lineal simple para el mes 07.

AGOSTO
400.00
350.00 V.
y = 1.0253x - 47.408
300.00
250.00
L
200.00 P J ® agosto
150.00 ‘/:/ ——Lineal (agosto)
L L
100.00 ¢ >
50.00 @
0.00 . . .
0.00 100.00 200.00 300.00

5.2.3 Grafica de Regresion lineal simple para el mes 08.
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SEPTIEMBRE
450.00
400.00 ®
350.00
300.00
y =0.4933x + 45.571
250.00 .
& septiembre
200.00 . .
—— Lineal (septiembre)
3
150.00 Y /‘“/‘
100.00 ——% ’. *
50.00 o ¢
0.00 T ‘I T T 1
0.00 50.00 100.00 150.00 200.00 250.00

5.2.4 Grafica de Regresion lineal simple para el mes 09.

Asi pues, con la las metodologias mostradas anteriormente, fue posible hacer el
llenado de datos faltantes en las estaciones principales.

Para validar los datos, fue necesario aplicar los métodos estadisticos
mencionados y asi poder conocer el nivel de confianza de los resultados obtenidos.

Para todo lo anterior, es de gran utilidad la mezcla de una hoja de calculo con los
Sistemas de Informacién Geografica, creando una metodologia para el disefio de un
algoritmo que construya registro de datos faltantes en una serie historica.

Se presenta entonces, una tabla de estaciones principales con sus caracteristicas
estadisticas, esto después de hacer el llenado de datos. (El resto de las tablas se
encuentra en el anexo B).
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Tabla 5.2.27 Estacion 16001.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 0.00 0.00 14.90 8.20 0.00 4.50 0.39 1.80 0.00 10.98 0.00 15.60 258.00
FEB 5.50 0.00 0.50 3.60 0.00 1.80 1.05 1.00 0.00 5.48 2.70 2.03 20.00
MAR 64.00 0.00 13.30 38.00 0.00 5.20 0.50 24.59 0.00 0.86 0.00 0.04 0.66
ABR 8.50 23.20 0.00 5.97 4.20 6.70 0.00 71.56 1.03 7.04 8.90 3.33 11.23
MAY 45.00 38.10 52.10 68.50 102.00 99.40 0.64 50.93 24.16 59.43 21.25 2.37 87.82
JUN 215.10 | 108.10 | 111.50 79.73 148.00 | 280.10 | 117.14 | 117.70 | 131.68 | 165.48 | 166.84 | 188.75 33.08
JUL 221.70 | 183.10 | 164.50 | 190.00 | 203.70 | 230.80 | 192.87 | 183.33 | 177.93 | 187.19 | 130.36 | 239.57 | 191.56
AGO 187.00 | 126.20 | 236.20 | 174.50 | 85.80 366.60 | 238.40 | 162.96 | 147.47 | 25140 | 168.48 | 229.68 | 242.53
SEP 26640 | 234.20 | 102.50 | 139.90 | 160.70 | 116.20 | 235.80 | 48.58 160.24 | 139.95 | 159.42 | 170.51 | 255.80
OCT 78.70 27.50 43.70 34.50 85.40 76.90 134.40 53.21 50.81 23.92 50.66 55.32 138.90
NOV 0.00 2.50 104.70 5.00 5.60 4.50 9.80 46.92 0.92 34.60 23.66 5.68 47.55
DIC 7.10 3.50 0.00 0.90 31.55 0.00 0.00 1.14 0.39 26.87 1.30 0.00 12.52
MEDIA 91.58 62.20 70.33 62.40 68.91 99.39 77.58 63.64 57.89 76.10 61.13 76.07 108.30
VARIANZA | 10288.58 | 6575.07 | 5675.21 | 4838.34 | 5303.46 | 16089.80 | 9935.45 | 3739.22 | 5398.39 | 7449.49 | 5222.83 | 9887.05 | 10709.21
SESGO 0.71 1.22 1.05 0.96 0.62 1.18 0.75 0.98 0.75 1.02 0.74 0.85 0.51
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.50 9.20 0.36 0.00 6.00 0.00 0.00 21.70 31.10 0.00 64.50 18.66 2809.02 4.37
FEB 0.00 11.00 7.08 0.00 10.00 0.00 1.48 16.00 8.50 35.10 18.90 6.32 74.87 1.98
MAR 0.00 9.22 0.60 27.00 0.20 0.00 0.00 6.50 22.00 3.50 2.00 9.09 248.87 2.32
ABR 4.50 23.95 1.61 0.00 40.50 17.50 25.00 0.00 0.00 11.00 30.50 12.76 278.62 2.23
MAY 4.50 63.63 10.23 0.00 10.00 26.50 49.80 | 218.70 | 93.40 78.20 28.20 51.45 2323.06 1.85
JUN 168.00 | 182.71 81.97 144.00 | 161.00 | 147.50 | 266.88 | 168.90 60.10 38.70 | 219.60 | 14594 | 4027.02 0.20
JUL 172.00 | 246.99 | 171.00 | 259.65 | 203.00 | 242.00 | 93.50 154.60 | 29590 | 237.30 | 219.30 | 199.66 | 1916.14 -0.16

AGO 170.50 | 251.81 | 253.56 | 226.24 | 198.50 | 168.00 | 172.00 | 110.50 82.60 101.50 | 199.50 | 189.66 | 4267.73 0.48

SEP 204.50 | 182.49 | 143.85 | 125.81 97.00 153.50 | 137.50 | 145.00 80.10 91.70 103.70 | 152.31 | 3120.12 0.46

OCT 66.50 117.30 74.29 43.48 2.00 55.50 26.00 24.00 39.50 31.50 45.40 57.47 1195.07 1.04
NOV 60.00 10.00 7.92 5.79 23.50 11.50 0.00 0.00 80.40 22.00 6.00 21.61 767.61 1.76
DIC 3.00 24.00 36.43 0.00 1.00 35.00 0.00 0.00 0.00 14.00 3.20 8.41 155.95 1.37
MEDIA 71.17 94.36 65.74 69.33 62.725 71.42 64.35 72.16 66.13 55.38 78.40 72.78 179.70 1.28
VARIANZA | 6908.56 | 9418.50 | 6922.71 | 9103.45 | 6469.24 | 6940.77 | 7505.19 | 6577.87 | 6381.42 | 4443.29 | 7406.02 | 7466.2 | 7089945.5 1.51
SESGO 0.63 0.68 1.30 1.17 1.05 0.99 1.43 0.66 241 2.08 0.97 1.03 0.20 1.83
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5.2.3.3 DETERMINACION DEL COEFICIENTE DE ESCURRIMIENTO

El coeficiente de escurrimiento es utilizado para la determinacién del volimen
medio anual de escurrimiento aplicando el método precipitaciéon-escurrimiento emitido
en la Norma Oficial Mexicana NOM-011-CNA-2000.

El volumen medio anual de escurrimiento se determina indirectamente, mediante la
siguiente expresion:

Volumen anual de Precipitacion anual Areadela  Coeficiente de
escurrimiento natural = de la cuenca * cuenca * escurrimiento
de la cuenca

+ Precipitacion anual en la cuenca.

Ya que en la cuenca no se cuenta con informaciéon pluviométrica, la precipitacion
media anual se obtendra por medio de isoyetas.

+ Coeficiente de Escurrimiento.

El coeficiente de escurrimiento se determinara en funcién del tipo, uso de suelo y
del volumen de precipitacidon anual de cada estacién en estudio.

Con el apoyo en los servicios del Instituto Nacional de Estadistica, Geografia e
Informatica (INEGI) y de visitas de campo, se clasifican los suelos de la cuenca en
estudio, en tres diferentes tipos: A (suelos permeables); B (suelos medianamente
permeables), y C (suelos casi impermeables), que se especifican en la tabla 2.9 y al
tomar en cuenta el uso actual del suelo, se obtiene el valor del parametro K.

Tabla 5.2.28 Valores de K, en funcidn del tipo y uso de suelo.

TIPO DE SUELO CARACTERISTICAS

A Suelos permeables, tales como arenas profundas y loess poco
compactos.
Suelos medianamente permeables, tales como arenas de

B mediana profundidad: loess algo mas compactos que los
correspondientes a los suelos A; terrenos migajosos.

C Suelos casi impermeables, tales como arenas o loess muy
delgados sobre una capa impermeable, o bien arcillas.
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TIPO DE SUELO
USO DEL SUELO
A B C

Barbecho, areas incultas y desnudas 0.26 0.28 0.30
Cultivos:

En Hilera 0.24 0.27 0.30
Legumbres o rotacién de pradera 0.24 0.27 0.30
Granos pequenos 0.24 0.27 0.30
Pastizal:

% del suelo cubierto o pastoreo

Mas del 75 % - Poco - 0.14 0.20 0.28
Del 50 al 75 % - Regular - 0.20 0.24 0.30
Menos del 50 % - Excesivo - 0.24 0.28 0.30
Bosque:

Cubierto mas del 75 % 0.07 0.16 0.24
Cubierto del 50 al 75 % 0.12 0.22 0.26
Cubierto del 25 al 50 % 0.17 0.26 0.28
Cubierto menos del 25 % 0.22 0.28 0.30
Zonas urbanas 0.26 0.29 0.32
Caminos 0.27 0.30 0.33
Pradera permanente 0.18 0.24 0.30

Si en la cuenca en estudio existen diferentes tipos y usos de suelo, el valor de K
se calcula como la resultante de subdividir la cuenca en zonas homogéneas y obtener el
promedio ponderado de todas ellas.

Una vez obtenido el valor de K, el coeficiente de escurrimiento anual (Ce), se
calcula mediante las férmulas siguientes:

Tabla 5.2.29 Férmulas de Coeficiente de Escurrimiento

K: Parametro que depende del tipo y

Coeficiente de escurrimiento anual (Ce)
Uso de suelo

Si K resulta menor o igual que 0.15 Ce = K(P-250) / 2000

Si K es mayor que 0.15 Ce = K(P-250) / 2000 + (K-0.15) / 1.5

P = Precipitacion anual, en mm
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+ DETERMINACION DEL PARAMETRO K

El pardmetro K esta en funcién del tipo y uso de suelo, para su determinacioén fue
necesario obtener sus respectivos mapas en funcidn de la clasificaciéon manejada por la
norma anteriormente descrita.

+ USO DE SUELO

Para obtener el mapa de uso de suelo, en primer lugar se realizé la union de las 6
cartas vectoriales escala 1:250 000 mencionadas en el apartado de Antecedentes, esto
haciendo uso de Arc View 3.2

Acto seguido, se obtuvo un grid con una calidad de pixelaje de 100 x 100 m, para
finalmente realizar un recorte con las cuencas y hacer una reclasificacién de acuerdo a
la tabla 3.2.28
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4+ Parametro K

Una vez que se obtuvieron los mapas de uso y tipo de suelo se realizé la interseccion
de ambos y usando la tabla 2.10 se asignaron los valores de K, para cada pixel se calculé
el parametro, haciendo un recorte con las cuencas trazadas se lleg6 al mapa 2.17.
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3.2.21 Mapa de Parametro K

Determinacion del coeficiente de escurrimiento (Ce)

El coeficiente de escurrimiento esta en funcion del parametro K que anteriormente ya

fue determinado y de la precipitacion anual.

U.M.S.N.H.
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#+ Precipitacion Media Anual

La precipitacién anual se calculé para las estaciones meteorolégicas principales
(43) que tienen un periodo de registro de 23 anos comprendidos entre 1981 y 2004,
posteriormente se trazaron isoyetas de igual altura de precipitacién para cada afio.
Ahora bien, el coeficiente de escurrimiento se determinara para cada pixel y para cada
afio, pues cada pixel tiene un valor del parametro K y una precipitacién anual obtenida
de las isoyetas.
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5.2.22 Mapa Coeficiente de escurrimiento (Ce) para el afio 2004.

Los mapas de los afios restantes se encuentran en el anexo C.

Para la determinacion del coeficiente de escurrimiento se utilizaron las dos
férmulas que estipula la norma, pues depende del parametro K el cual varia en toda la
superficie de la zona aguacatera (mapa 5.2.21).
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5.2.3.4 CALCULO DE VOLUMEN DE ESCURRIMIENTO
5.2.3.4.1 Metodologia

Como se mostr6 anteriormente, en el capitulo donde se explica la determinacién
del coeficiente de escurrimiento, para calcular el volimen de escurrimiento es
necesaria el area, altura de precipitacion y coeficiente de escurrimiento (todos
obtenidos con anterioridad), este se calculé por pixel, para posteriormente obtenerlo
por cuenca para cada afno y finalmente calcular el volumen de escurrimiento medio
anual.

5.2.23 Mapa de Volumen de escurrimiento por pixel (1 ha.)

Asi pues, ya obtenido el coeficiente de escurrimiento y la altura de precipitacion
de la zona aguacatera, se hizo la unién de estos 2 mencionados con el MDE (Modelo
Digital de Elevaciones) para posteriormente calcular el drea de cada pixel y hacer una
multiplicacion, obteniendo asi el volimen de escurrimiento por pixel.

Ahora bien, para determinar el volumen de escurrimiento en cada cuenca, se
sumaron todos los volimenes de los pixeles que abarcaba cada cuenca.
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Tabla 5.2.30 Volumen de escurrimiento (afio 2004).

CUENCAS AREA (M2) VE (M3) CUENCAS AREA (M2) VE (M3) CUENCAS AREA (M2) VE (M3)
AGUA ZARCA 288.73 42.69 EL PASO 18434443.16 2523274.40 |LOS FRESNOS 3669420.85 649653.88
APATZINGAN 85725822.32 | 15577246.31 | EL REVENTON 104914579.54 | 12118500.00 | LOS RUCIOS 12926.27 2074.43
ARIO DE ROSALES | 74552995.80 | 15527195.36 | EL ROQUEDO 161664389.13 | 29832973.44 | LOS ULTIMOS 90594448.65 | 14814583.41
ARROYO GRANDE | 80419248.92 | 8621239.83 | EL SALATE 241166.37 31158.69 PALMILLAS 2833623.67 441856.16
BENITO JUAREZ | 81301216.90 | 11636523.93 | EL SAUCITO 81915.89 11426.00 PARACUARO 382651683.21 | 36703241.04
BRACAMONTES 1696521.84 219190.62 |EL TAJO 4002954.12 629797.71 | PAREDONES 13238596.71 | 2554752.78
BUENA VISTA 1.61 0.28 ERONGARICUARO | 146016292.79 | 29497727.44 | PATACUAS 12391654.27 | 1805878.87
CARTONERAS 11537404.99 | 1883127.35 | ETUCUARO 666513512.20 | 91885495.53 | PUERTO BAJO 1 231582.90 37490.65
CHONENGO 7750812.52 | 1419091.58 |ITZICUARO 1861922995.54 | 220463784.19 | PUERTO BAJO 2 108431.58 16160.64
CHURINTZIO 9730039.84 | 1915712.56 |JACONA 36889553.56 6963165.90 |RANCHO NUEVO | 15276517.48 | 2791567.74
CUPATITZIO 656310049.83 | 93498946.87 | JUNGAPEO 1377740051.68|209174256.66 | RIO CHICO 50435459.12 | 6376957.41
EL AGOSTADERO | 107888446.74 | 14977547.95 | LA CANTERA 54654761.85 9775689.40 |RIO DE ACATEN | 51708122.65 | 6664696.32
EL ARPA 5456561.82 800684.28 | LA ERMITA 236450359.81 | 43482582.39 | RIO FRIO 298776578.32| 57161348.93
EL BARRO 9052010.21 | 1617461.15 |LA FABRICA 1144607.01 198986.80 | SAN JOAQUIN 86564268.88 | 15267100.56
EL BOSQUE 430846638.94 | 54794635.80 | LA HUACANA 35788703.32 573991792 |SAN JUAN 2 29166766.37 | 5183164.87
EL CAPIRE 370686.96 64651.15 |LA LADERA 18525417.20 3291844.46 |SAN JUANICO 441696904.11| 74471813.51
EL CARRIZALILLO 371727.34 63491.03 | LA MAJADA 6812028.75 1142400.02 |SANTA ROSA 149924223.29 | 31466663.27
EL CEREZO 36972153.07 | 7059231.05 | LA PALMA 424419615.27 | 68805355.78 | TAMAPAN 211207991.27 | 29170738.89
EL CONEJO II 2348263.86 313760.79 |LA PAROTA 1902113.77 327760.54 | TESORERO 8071936.13 1324289.90
EL DURAZNO 1242.86 144.59 LA VINATA 35591484.70 5230287.68 | TLAZAZALCA 368306498.08 | 63756521.26
EL GUAYABO 346756002.36 | 61508838.48 | LA YERBABUENA 316048.20 55898.81 TOMENDAN 70839855.99 | 13814725.36
EL HUIZACHE II 363227.18 62039.20 |LAS ESTACAS 7731281.07 1535189.66 | TZINZONGO 106967230.48 | 20186075.49
EL MITOTE 2233277.26 373734.08 |LASJUNTAS 318839783.98 | 69668506.66 | UREPETIRO 670079775.31|108106722.55
EL MORAL 7159033.17 | 1301057.65 | LAS MULAS 183198414.26 | 27356184.88 | ZIRAHUEN 297149983.01 | 60560946.35

Los volimenes de escurrimiento de los 22 afios que faltan se encuentran en el anexo D.
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5.2.4 USO CONSUNTIVO

Retomando lo ya expuesto en el apartado de antecedentes, se conoce como
evaporacion al proceso mediante el cual el agua que se encuentra en almacenamientos,
conducciones o suelo que estan cerca de la superficie, pasa a estado gaseoso y se dirige
a la atmésfera. Por otra parte, transpiraciéon es el agua en forma de vapor que es
despedida por las plantas.

La evapotranspiracion (ETo) es la combinacion de los dos procesos
mencionados anteriormente, que son distintos pero ocurren simultaneamente.

Ahora bien, el Uso Consuntivo es la combinacién de la ETo y el agua que es
retenida por las plantas para su sustento; sin embargo, esta udltima es minima
(aproximadamente 1% de la ETo) por lo que las palabras Evapotranspiracion y Uso
Consuntivo se emplean como sinénimos, existen varios métodos para su calculo, entre
los que se pueden mencionar Blaney Criddle, Thorntwaite, Penman y Hargreaves, estos
requieren de parametros climatolégicos y fisicos para su uso.

El método de Thorntwaite s6lo necesita para el calculo de evapotranspiracion
temperatura y ubicacién de la zona, Blaney-Criddle adiciona el coeficiente de desarrollo
del cultivo, que esta en funcion de los meses en que se desarrolla, estos métodos solo
nos dan un resultado a groso modo, para el presente estudio, se consider6 calcular en
uso consuntivo con el método de Penman, ya que es el método que mas variables
implica para su calculo, este toma en cuenta ademdas de factores meteoroldgicos,
caracteristicas propias de la planta, lo que lo hace mas confiable.

Asimismo, existen diversos softwares para calcula la ETo con los métodos
mencionados anteriormente y que facilitan el trabajo, entre los cuales se pueden
mencionar el Cropwat 8.0, Hidroesta, Hidrobas, ISBHv0.1_es, entre otros.

Cropwat 8.0 es un programa desarrollado por la FAO, este puede ser usado para
el calculo de los requerimientos de agua en cultivos y sus necesidades de riego en base
a datos climaticos y de cultivo; también es capaz de elaborar calendarios de riego para
diferentes condiciones de manejo de las plantas. Este programa utiliza el método de
Penman-Monteith para la determinacién de la Evapotranspiracion y para su calculo
requiere radiacion, temperatura, humedad relativa, velocidad del viento, precipitaciéon
media anual, entre diferentes datos acerca del cultivo en estudio.
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Cropwat se utilizé especificamente para la determinacién de la ET,, el cual utiliza el
método de Penman-Monteith, este método requiere datos de:

4+ Radiacion.

+ Temperatura.

+ Humedad atmosférica.
+ Velocidad del viento.

5.2.4.1 METODO DE PENMAN-MONTEITH

En 1948, Penman combin6é el balance energético con el método de la
transferencia de masa y derivé una ecuacion para calcular la evaporaciéon de una
superficie abierta de agua a partir de datos climaticos estandar de horas sol,
temperatura, humedad atmosférica y velocidad de viento. Este método conocido como
combinado fue desarrollado posteriormente por muchos investigadores y ampliado a
las superficies cultivadas por medio de la introduccion de factores de resistencia.

Un panel de expertos e investigadores en riego fue organizado por la FAO en
mayo de 1990, en colaboracién con la Comision Internacional para el Riego y Drenaje y
con la Organizacién Meteorolégica Mundial, con el fin de revisar las metodologias
previamente propuestas por la FAO para el calculo de los requerimientos de agua de los
cultivos y para elaborar recomendaciones sobre la revisién y la actualizaciéon de
procedimientos a este respecto.

El panel de expertos recomend6 la adopciéon del método combinado de Penman-
Monteith como nuevo método estandarizado para el calculo de la evapotranspiracion
de la referencia y aconsejo sobre los procedimientos para el calculo de los varios
parametros que la féormula incluye.

900

5T, = 0.4084(R, — G) + Y rama u,(es —ey)
A+y(1+0.34u,)
ET, evapotranspiracion de referencia (mm dia1)
Rn radiacién neta en la superficie del cultivo (M] m-2 dia-1)
Ra radiacion extraterrestre (mm dia-1)
G flujo del calor de suelo (M] m-2 dia1)
T temperatura media del aire a 2 m de altura (°C)
uz velocidad del viento de saturacion (kPa)
es presion real de vapor (kPa)
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es — ea déficit de presion de vapor (kPa)
A pendiente de la curva de presion de vapor (kPa °C-1)
Y constante psicométrica (kPa °C-1)

Para llevar adelante calculos diarios, semanales, de diez dias o mensuales de
ETo, ademas de la localizacién del sitio, la ecuacién FAO Penman-Monteith requiere
datos de temperatura del aire, humedad atmosférica, radiacion, precipitacion media
anual, velocidad del viento y caracteristicas propias del cultivo.

El programa Cropwat 8.0 creado por la FAO y descrito anteriormente utiliza el
método Penman-Monteith para el calculo del uso consuntivo, el procedimiento
detallado de su calculo se muestra mas adelante.

Asi pues, cada uno de estos parametros fueron calculados, la metodologia para la
obtencién de cada uno de estos se muestra a continuacion:

+ LLUVIA MEDIA ANUAL

Desde el punto de vista de la ingenieria civil, la precipitacién es un factor de gran
importancia a tomar en cuenta en casi cualquier proyecto, ya que estos se ven
influenciados casi siempre por condiciones climaticas.

Asi pues, la lluvia que cae en un lugar difiere de la que cae en otros lugares
cercanos, los aparatos mas comunes de medicidn de precipitaciéon son los pluviégrafos
y los pluvidmetros, estos solo registran lluvia puntual, o sea, la que cae en el mismo
aparato, para los fines ingenieriles y en particular para el presente proyecto, es
necesario conocer la lluvia media que se presenta en la zona de estudio.

Para calcular la precipitacion media existen 3 métodos: aritmético, poligonos de
thiessen e isoyetas, utilizando los 2 ultimos para la zona aguacatera, su metodologia se
presenta a continuacion.

v POLIGONOS DE THIESSEN
Este método consiste en lo siguiente:

1. Unir, mediante lineas rectas dibujadas en un plano de la cuenca, las estaciones
mas proximas entre si. Con ello se forman triangulos en cuyos vértices estan las
estaciones pluviométricas.
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2. Trazar Lineas rectas que bisectan los lados de los triangulos.

Por geometria

elemental, las lineas correspondientes a cada tridngulo convergeran en un solo

punto.

3. Cada estacion pluviométrica quedara rodeada por las lineas rectas del paso 2,
que forman los llamados poligonos de thiessen. El area encerrada por los
poligonos de thiessen y el parteaguas sera el area de influencia de la estacién

correspondiente.

4. La lluvia media se calcula entonces como un promedio pesado de las
precipitaciones registradas en cada estacion, usando como peso el area de

influencia correspondiente:

n
= 1 .
hp = ﬁz Ai hpi
=1
Dénde:

Ai es al area de influencia de la estacion i
AT es al 4rea total de la cuenca

Dado el procedimiento anterior y con ayuda de Arc View 3.2, se trazaron los poligonos

de Thiessen de la precipitacién media anual de las estaciones princ
siguientes resultados:

ipales, con los
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3.2.24 Poligonos de thiessen, precipitacién media anual.
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Ahora bien, el calculo de las precipitaciones medias anuales se realiz6 en la tabla de
atributos de las estaciones meteoroldgicas principales, ya que el programa permite
editar las tablas y hacer una serie de operaciones mostrando en la siguiente tabla un

resumen de estos.

Tabla 5.2.31 Precipitacion media anual por Poligonos de Thiessen.

CUENCAS PMA CUENCAS PMA CUENCAS PMA
(mm) (mm) (mm)
AGUA ZARCA 989.11 EL PASO 884.68 LOS FRESNOS 866.21
APATZINGAN 938.05 EL REVENTON 868.30 LOS RUCIOS 867.97
ARIO DE ROSALES |1047.30 |EL ROQUEDO 915.76 LOS ULTIMOS 1092.43
ARROYO GRANDE |824.10 EL SALATE 1107.52 | PALMILLAS 866.21
BENITO JUAREZ 884.68 EL SAUCITO 866.37 PARACUARO 1217.01
BRACAMONTES 1264.82 |EL TAJO 820.43 PAREDONES 844.11
BUENA VISTA 693.06 ERONGARICUARO |1065.32 |PATACUAS 1288.48
CARTONERAS 858.52 ETUCUARO 1008.18 |PUERTO BAJO1 |1085.84
CHONENGO 1303.83 |ITZICUARO 1192.20 |PUERTO BAJO 2 |1086.23
CHURINTZIO 896.49 JACONA 857.60 RANCHO NUEVO |858.14
CUPATITZIO 1261.54 |JUNGAPEO 967.92 RIO CHICO 1294.77
EL AGOSTADERO |1001.67 |LA CANTERA 975.41 RIO DE ACATEN |999.62
EL ARPA 820.43 LA ERMITA 1066.54 |RIO FRIO 1035.74
EL BARRO 1085.92 |LA FABRICA 820.44 SAN JOAQUIN 1005.18
EL BOSQUE 841.56 LA HUACANA 845.27 SAN JUAN 2 817.53
EL CAPIRE 866.17 LA LADERA 865.20 SAN JUANICO 900.56
EL CARRIZALILLO |866.27 LA MAJADA 817.53 SANTA ROSA 1126.42
EL CEREZO 975.64 LA PALMA 859.05 TAMAPAN 1233.57
EL CONEJO II 1294.75 |LA PAROTA 866.21 TESORERO 817.53
EL DURAZNO 1059.54 |LAVINATA 1072.99 |TLAZAZALCA 877.78
EL GUAYABO 1219.38 |LAYERBABUENA |866.34 TOMENDAN 1153.67
EL HUIZACHE 11 1294.87 | LAS ESTACAS 975.64 TZINZONGO 1022.48
EL MITOTE 820.43 LAS JUNTAS 1085.07 |UREPETIRO 873.74
EL MORAL 820.44 LAS MULAS 820.44 ZIRAHUEN 1037.54

Sin embargo, el programa utilizado para el calculo de uso consuntivo, requiere la
precipitacion media mensual de las estaciones para hacer los calculos, por lo que El
mapa de poligonos que se utiliz6 para su determinacion, fue el mismo que para la
precipitacion media anual.
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Tabla 5.2.32 Precipitacion media mensual en mm.

CUENCAS ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
AGUA ZARCA 24.00 6.00 5.00 3.50 49.50 | 257.50 | 369.50 | 338.50 | 281.50 | 119.50 | 25.50 5.00
APATZINGAN 22.16 5.04 3.71 3.68 30.19 | 167.76 | 212.54 | 211.36 | 174.77 | 83.39 16.90 6.56
ARIO DE ROSALES 19.02 5.23 3.75 4.00 49.14 | 191.67 | 248.81 | 211.44 | 201.47 | 82.07 23.40 7.30
ARROYO GRANDE | 17.32 5.58 5.09 9.90 39.06 | 137.10 | 194.86 | 180.41 | 146.55 | 61.41 18.99 7.83
BENITO JUAREZ 20.63 4.72 545 545 39.27 | 168.46 | 196.74 | 186.58 | 153.98 | 76.54 19.45 7.41
BRACAMONTES 22.37 6.94 5.19 5.97 38.01 | 251.51 | 278.73 | 294.60 | 217.99 | 107.57 | 28.28 7.66
BUENA VISTA 0.00 0.00 0.00 0.00 1.00 4.00 5.00 5.00 4.00 2.00 0.00 0.00
CARTONERAS 18.86 3.99 4.63 5.30 3559 | 15298 | 197.84 | 190.51 | 160.21 | 65.78 17.64 5.19
CHONENGO 36.85 6.08 5.42 5.65 41.65 | 255.95 | 271.79 | 286.24 | 236.87 | 121.39 | 25.43 10.51
CHURINTZIO 20.59 5.61 4.30 8.66 4485 | 186.00 | 203.40 | 181.52 | 150.16 | 63.28 19.03 9.09
CUPATITZIO 35.60 6.36 5.39 6.10 43.60 | 241.44 | 267.07 | 277.22 | 22824 | 113.00 | 26.31 11.23
EL AGOSTADERO | 2591 4.78 4.58 7.58 36.60 | 176.52 | 23591 | 221.39 | 172.30 | 82.81 24.14 9.14
EL ARPA 25.16 3.56 5.20 8.67 41.19 | 162.88 | 190.40 | 160.78 | 12795 | 62.41 22.48 9.74
EL BARRO 19.56 5.14 4.19 3.65 5192 | 202.06 | 254.46 | 212.86 | 215.27 | 89.56 21.97 5.28
EL BOSQUE 18.25 5.34 5.17 8.66 39.11 | 146.08 | 195.59 | 182.29 | 148.66 | 65.58 19.13 7.71
EL CAPIRE 19.77 4.37 4.31 5.57 36.42 | 159.47 | 203.05 | 193.43 | 151.17 | 64.05 19.37 5.19
EL CARRIZALILLO 19.77 4.37 4.31 5.57 36.42 | 159.49 | 203.08 | 193.45 | 151.19 | 64.05 19.37 5.19
EL CEREZO 22.07 6.71 5.47 9.84 42.24 | 188.48 | 228.32 | 210.39 | 168.98 | 65.95 18.47 8.74
EL CONEJOII 21.61 7.22 5.37 5.78 38.79 | 264.29 | 281.82 | 301.79 | 221.75 | 110.01 | 28.89 7.45
EL DURAZNO 19.45 4.82 4.18 3.82 40.18 | 202.36 | 284.36 | 261.18 | 218.64 | 92.18 20.00 473
EL GUAYABO 35.54 8.98 5.22 6.23 51.49 | 207.73 | 274.03 | 269.97 | 214.71 | 93.89 35.10 16.49
EL HUIZACHE 1I 21.61 7.22 5.37 5.78 38.79 | 264.31 | 281.84 | 301.81 | 221.77 | 110.02 | 28.89 7.45
EL MITOTE 25.16 3.56 5.20 8.67 41.19 | 162.88 | 190.40 | 160.78 | 127.95 | 62.41 22.48 9.74
EL MORAL 25.16 3.56 5.20 8.67 41.19 | 162.88 | 190.40 | 160.78 | 12795 | 62.41 22.48 9.74
EL PASO 20.63 4.72 5.45 5.45 39.27 | 168.46 | 196.74 | 186.58 | 153.98 | 76.54 19.45 7.41
EL REVENTON 15.06 440 5.13 7.49 40.57 | 163.89 | 208.58 | 200.79 | 144.70 | 53.01 16.13 8.55

U.M.S.N.H.



MATERIALES Y METODOS

U.M.S.N.H.

CUENCAS ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
EL ROQUEDO 17.56 4.94 5.28 7.73 40.01 | 176.92 | 220.96 | 205.28 | 153.15 | 57.79 17.73 8.42
EL SALATE 26.35 5.50 4.22 6.94 3391 | 184.47 | 262.49 | 256.81 | 198.21 | 94.74 25.11 8.79
EL SAUCITO 19.77 4.37 431 5.57 36.43 | 159.51 | 203.10 | 193.48 | 151.21 | 64.06 19.37 5.19
EL TAJO 25.16 3.56 5.20 8.67 41.19 | 162.88 | 190.40 | 160.78 | 12795 | 62.41 22.48 9.74
ERONGARICUARO| 29.10 9.83 5.01 8.10 53.39 | 164.25 | 25092 | 236.78 | 183.74 | 70.24 35.82 18.14
ETUCUARO 18.60 4.87 5.12 6.31 39.28 | 180.48 | 236.10 | 224.74 | 190.13 | 78.64 17.70 6.20
ITZICUARO 24.34 6.41 4.93 6.58 37.32 | 225.59 | 268.64 | 274.81 | 208.29 | 100.70 | 26.34 8.26
JACONA 15.03 4.52 5.03 7.54 40.84 | 161.13 | 204.75 | 198.60 | 143.53 | 52.36 15.67 8.57
JUNGAPEO 19.98 7.99 5.77 10.70 | 47.14 | 175.66 | 227.62 | 211.74 | 165.82 | 67.03 20.10 8.37
LA CANTERA 22.07 6.70 5.47 9.84 42.24 | 188.47 | 228.26 | 210.31 | 16892 | 65.94 18.47 8.74
LA ERMITA 19.44 5.02 4.25 3.77 50.51 | 197.57 | 249.42 | 210.82 | 211.27 | 87.70 21.50 5.27
LA FABRICA 25.16 3.56 5.20 8.67 41.19 | 162.88 | 190.40 | 160.78 | 12795 | 62.41 22.48 9.74
LA HUACANA 18.12 3.66 4.89 5.14 3441 | 146.28 | 191.91 | 187.47 | 165.64 | 66.41 16.13 5.19
LA LADERA 16.17 471 4.36 6.19 33.43 | 152.03 | 206.01 | 207.62 | 153.57 | 56.48 14.50 10.15
LA MAJADA 22.36 431 3.14 2.96 27.27 | 135.13 | 189.12 | 180.81 | 158.93 | 74.39 12.86 6.25
LA PALMA 17.86 474 6.98 7.27 41.31 | 155.38 | 206.30 | 186.29 | 148.15 | 56.79 20.93 7.05
LA PAROTA 19.77 4.37 4.31 5.57 36.42 | 159.48 | 203.06 | 193.44 | 151.18 | 64.05 19.37 5.19
LA VINATA 19.55 5.17 441 4.47 50.79 | 199.53 | 250.64 | 212.87 | 210.87 | 87.48 21.57 5.66
LA YERBABUENA | 19.77 4.37 4.31 5.57 36.43 | 159.50 | 203.09 | 193.47 | 151.20 | 64.06 19.37 5.19
LAS ESTACAS 22.07 6.71 5.47 9.84 42.24 | 188.48 | 228.32 | 210.39 | 168.98 | 65.95 18.47 8.74
LAS JUNTAS 19.85 5.26 4.23 3.78 51.88 | 200.90 | 254.29 | 213.60 | 214.24 | 89.01 22.38 5.65
LAS MULAS 25.16 3.56 5.20 8.67 41.19 | 162.88 | 190.40 | 160.78 | 12795 | 62.41 22.48 9.74
LOS FRESNOS 19.77 4.37 4.31 5.57 36.42 | 159.48 | 203.06 | 193.44 | 151.18 | 64.05 19.37 5.19
LOS RUCIOS 19.81 4.38 4.32 5.58 36.50 | 159.81 | 203.47 | 193.84 | 151.49 | 64.18 19.41 5.20
LOS ULTIMOS 21.93 6.00 4.42 4.58 33.89 | 209.79 | 242.44 | 250.45 | 194.95 | 94.87 22.16 6.94
PALMILLAS 19.77 4.37 431 5.57 36.42 | 159.48 | 203.06 | 193.44 | 151.18 | 64.05 19.37 5.19
PARACUARO 29.75 5.76 5.17 5.43 39.02 | 237.69 | 260.58 | 271.61 | 218.33 | 110.79 | 23.62 9.25
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CUENCAS ENE FEB MAR ABR MAY JUN JUL AGO SEP OCT NOV DIC
PAREDONES 22.30 3.92 4.36 8.40 4337 | 176.16 | 194.44 | 165.21 | 133.27 | 63.02 21.10 8.56
PATACUAS 39.20 6.22 5.56 5.48 49.76 | 238.21 | 27797 | 283.27 | 233.54 | 108.77 | 28.74 11.77
PUERTO BAJO 1 19.56 5.14 4.19 3.65 51.92 | 202.04 | 254.44 | 212.84 | 215.25 | 89.55 21.97 5.28
PUERTO BAJO 2 19.57 5.14 4.19 3.65 5194 | 202.12 | 254.53 | 212.92 | 215.33 | 89.59 21.98 5.28
RANCHO NUEVO 13.60 3.80 5.39 6.56 39.16 | 169.03 | 212.85 | 197.25 | 13835 | 47.76 16.26 8.12
RIO CHICO 21.61 7.22 5.37 5.78 38.79 | 264.29 | 281.82 | 301.79 | 221.75 | 110.01 | 28.89 7.45
RIO DE ACATEN 19.19 5.20 5.45 8.59 43.01 | 183.85 | 230.96 | 215.22 | 185.84 | 7591 18.99 7.42
RIO FRIO 19.38 5.39 5.29 6.00 50.99 | 189.46 | 241.17 | 208.43 | 199.98 | 81.89 21.60 6.16
SAN JOAQUIN 17.17 421 3.76 3.81 46.10 | 187.39 | 237.58 | 202.47 | 196.81 | 80.56 20.04 5.28
SAN JUAN 2 22.36 431 3.14 2.96 27.27 | 135.13 | 189.12 | 180.81 | 15893 | 74.39 12.86 6.25
SAN JUANICO 25.06 4.34 5.01 8.42 39.73 | 170.52 | 210.39 | 187.30 | 147.89 | 69.87 22.60 9.42
SANTA ROSA 31.02 10.90 4.70 6.60 54.71 | 172.09 | 268.35 | 250.11 | 193.22 | 74.21 40.36 20.13
TAMAPAN 29.83 6.36 5.21 6.22 40.87 | 243.00 | 262.99 | 276.07 | 221.06 | 108.19 | 24.50 9.29
TESORERO 22.36 431 3.14 2.96 27.27 | 135.13 | 189.12 | 180.81 | 158.93 | 74.39 12.86 6.25
TLAZAZALCA 16.33 5.29 4.08 7.76 35.25 | 161.84 | 206.74 | 202.88 | 160.60 | 55.09 13.75 8.18
TOMENDAN 33.18 11.44 4.97 6.82 55.86 | 174.89 | 272.76 | 257.32 | 197.10 | 76.46 | 41.81 21.04
TZINZONGO 16.56 4.15 3.46 3.58 47.38 | 19293 | 243.63 | 203.60 | 199.69 | 81.76 20.47 5.30
UREPETIRO 16.67 5.74 4.34 8.61 40.85 | 156.45 | 200.09 | 201.73 | 158.05 | 57.94 14.62 8.66
ZIRAHUEN 27.52 8.16 5.55 7.96 49.45 | 164.65 | 243.37 | 230.65 | 180.24 | 71.68 32.67 15.65
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v METODO DE LAS ISOYETAS

Este método consiste en trazar, con la informacion registrada en las estaciones,
lineas que unen puntos de igual altura de precipitacién llamadas isoyetas, de modo
semejante a como se trazan las curvas de nivel en topografia.

La precipitacion media se calcula en forma similar como en los poligonos de
thiessen, pero ahora el peso es el area A’i entre cada dos isoyetas y el parteaguas de la

cuenca y la cantidad que se pesa es la altura de precipitaciéon promedio entre las dos
isoyetas, hp:

n/
_ 1 _
hp = ﬁz (Rpi A'))
=1
Doénde:
n’ es el namero de areas A’i consideradas.

Dado el procedimiento anterior y con ayuda de Arc View 3.2, se trazaron las
isoyetas de la precipitacion media anual de las estaciones principales para cada afo,
con los siguientes resultados:

] cuencas

PRECIPITACION
2150000 2

2100000

2050000

50510 Kildmetros
a* =]

750000 800000 850000 900000 860000 1000000

5.2.25 Isoyetas de precipitacion media mensual (Enero).
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Al igual que con los poligonos de Thiessen, el calculo de las precipitaciones
medias anuales se realizé en la tabla de atributos de las estaciones meteorologicas
principales, ya que el programa permite editar las tablas y hacer una serie de
operaciones mostrando en la siguiente tabla un resumen de estos.

Tabla 5.2.33 Precipitacién media mensual (Enero).

CUENCAS (Pnl\l/lnl\:l) CUENCAS (Pnl:/[nl\:[) CUENCAS (Pnlrlnl\:l]
AGUA ZARCA 19.00 | EL PASO 20.00 LOS FRESNOS 20.00
APATZINGAN 22.82 | EL REVENTON 17.88 LOS RUCIOS 20.00
ARIO DE ROSALES 2140 |EL ROQUEDO 18.49 LOS ULTIMOS 22.95
ARROYO GRANDE 18.01 |ELSALATE 23.00 PALMILLAS 20.00
BENITO JUAREZ 19.99 | EL SAUCITO 20.00 PARACUARO 24.85
BRACAMONTES 22.38 |ELTAJO 23.00 PAREDONES 21.70
BUENA VISTA 22.00 | ERONGARICUARO 24.74 PATACUAS 34.83
CARTONERAS 20.00 |ETUCUARO 18.84 PUERTO BAJO 1 20.00
CHONENGO 26.76 | ITZICUARO 22.55 PUERTO BAJO 2 20.00
CHURINTZIO 20.13 |JACONA 16.31 RANCHO NUEVO 16.35
CUPATITZIO 29.13 | JUNGAPEO 20.02 RIO CHICO 22.16
EL AGOSTADERO 22.86 | LA CANTERA 21.77 RIO DE ACATEN 19.00
EL ARPA 23.00 |LA ERMITA 20.00 RIO FRIO 19.70
EL BARRO 19.01 | LA FABRICA 23.00 SAN JOAQUIN 20.00
EL BOSQUE 18.87 |LA HUACANA 19.99 SAN JUAN 2 22.65
EL CAPIRE 20.00 |LA LADERA 16.04 SAN JUANICO 23.52
EL CARRIZALILLO 20.00 |LA MAJADA 22.00 SANTA ROSA 23.46
EL CEREZO 20.72  |LAPALMA 18.51 TAMAPAN 22.61
EL CONEJOII 22.00 |LAPAROTA 20.00 TESORERO 22.00
EL DURAZNO 18.94 |LAVINATA 19.00 TLAZAZALCA 17.33
EL GUAYABO 28.66 | LAYERBABUENA 20.00 TOMENDAN 26.79
EL HUIZACHE II 22.00 |LAS ESTACAS 21.92 TZINZONGO 20.64
EL MITOTE 22.00 |LASJUNTAS 20.56 UREPETIRO 17.29
EL MORAL 23.00 |LAS MULAS 22.82 ZIRAHUEN 24.69
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La distribucion de la temperatura al igual que la precipitacidn, es muy irregular y también esta estrechamente ligada a la

configuracion del relieve.

Ahora bien, las estaciones meteoroldgicas con datos de temperatura tenian algunos meses incompletos, por lo que, para

Tabla 5.2.34 Temperatura media mensual.

hacer el llenado de datos faltantes, se realizé un promedio entre el mes del afio inmediato anterior y posterior, obteniendo la
siguiente tabla que fue utilizada para Cropwat 8.0

CLAVE NOMBRE ENERO | FEBRERO | MARZO | ABRIL | MAYO | JUNIO | JULIO | AGOSTO | SEPTIEMBRE | OCTUBRE | NOVIEMBRE | DICIEMBRE | PROMEDIO
12007 ARATICHANGUIO, ZIRANDARO 21.49 22.88 24.80 26.57 27.87 26.70 25.09 24.88 24.78 24.70 24.02 22.14 24.66
14034 CONTLA, TAMAZULA DE G. 13.80 14.59 16.08 18.96 21.38 21.89 21.11 20.64 20.58 19.18 16.76 14.58 18.30
14095 MANUEL M. DIEGUEZ (CFE) 14.03 14.38 16.39 19.67 22.23 23.29 21.74 21.33 21.06 19.79 17.13 15.35 18.87
14119 QUITUPAN,QUITUPAN (CFE) 8.94 9.68 11.83 14.91 17.53 18.16 17.04 16.54 16.23 14.56 11.86 9.68 13.91
14160 VALLE DE JUAREZ (DGE) 11.03 11.62 12.82 14.05 14.90 15.92 15.39 15.42 15.43 14.32 12.53 11.17 13.72
14180 QUITUPAN,QUITUPAN (DGE) 9.39 10.28 12.34 15.30 17.72 18.51 17.48 17.06 16.63 14.99 12.45 10.26 14.37
14191 VALLE DE JUAREZ (SMN) 10.64 11.43 13.70 16.06 18.21 18.06 17.12 17.23 16.73 15.67 13.48 12.22 15.05
15035 IXTAPAN DEL ORO, 11.07 11.80 13.22 17.25 19.63 18.68 18.60 18.45 17.29 16.62 14.61 12.65 15.82
15066 PALIZADA, VILLA VICTORIA 1.40 1.65 4.30 7.84 10.82 12.00 11.75 11.53 11.01 8.82 5.61 3.13 7.49
15178 IXTAPANTONGO, NVO.STO.T. 15.85 16.46 17.63 20.49 21.63 21.25 19.99 19.86 19.78 19.49 18.39 17.74 19.05
15197 CUESTA DEL CARMEN, V. A. 9.01 9.89 10.96 12.04 13.17 13.15 13.06 12.69 11.85 11.22 10.21 9.18 11.37
15227 CONCEPCION DEL MONTE, 2.62 2.89 4.33 7.38 9.55 10.13 11.22 11.47 9.38 7.73 4.94 4.13 7.15
15230 PALO AMARILLO, 4.75 5.16 7.05 9.85 10.35 10.05 9.23 9.44 9.35 8.00 7.28 6.60 8.09
15334 PALO SECO, SAN FELIPE 7.91 8.23 10.90 13.63 14.88 14.02 13.12 12.00 12.53 13.02 12.39 10.53 11.93
16001 ACUITZIO DEL CANJE,(SMN) 13.52 14.16 16.35 18.46 19.50 19.18 18.43 18.41 18.13 17.25 15.28 13.60 16.86
16002 AGOSTITLAN, CD. HIDALGO 10.93 11.80 13.37 14.95 16.13 16.35 15.73 15.70 15.60 14.60 13.11 11.64 14.16
16007 APATZINGAN, APATZINGAN 24.68 26.30 28.22 30.28 31.71 30.57 28.40 28.13 27.91 27.97 27.01 25.28 28.04
16010 BARTOLINAS, TACAMBARO 21.08 22.03 24.05 25.57 26.13 24.75 23.25 22.97 22.69 22.43 22.18 21.34 23.21
16011 BUENAVISTA, BUENAVISTA 24.88 25.78 27.27 28.67 30.17 28.93 27.46 27.09 27.09 27.21 26.12 25.67 27.20
16012 CAJONES, GABRIEL ZAMORA 23.84 25.08 26.35 27.30 28.56 28.17 26.42 25.88 25.69 25.92 25.53 24.82 26.13
16014 CAMECUARO, TANGANCICUARO 14.38 15.71 18.04 20.35 22.04 21.82 19.99 19.84 19.75 18.39 16.40 14.93 18.47
16015 CARAPAN, CHILCHOTA 15.40 16.31 18.68 20.27 20.86 19.46 18.45 18.37 18.05 17.28 16.48 15.53 17.93
16018 CASA FUERTE, SAHUAYO 14.59 15.70 17.96 20.07 21.81 21.69 20.17 19.82 19.57 18.63 16.43 14.97 18.45
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CLAVE NOMBRE ENERO | FEBRERO | MARZO | ABRIL | MAYO | JUNIO | JULIO | AGOSTO | SEPTIEMBRE | OCTUBRE | NOVIEMBRE | DICIEMBRE | PROMEDIO
16019 CERRITO PELON, JIQUILPAN 14.61 15.95 17.43 21.12 22.35 21.98 18.91 18.68 19.58 18.44 15.69 14.47 18.27
16020 CIUDAD HIDALGO (DGE) 13.14 14.31 15.87 17.74 19.41 19.25 18.29 18.40 18.19 17.08 15.44 13.68 16.73
16022 COINTZIO, MORELIA 14.33 15.59 17.61 19.51 20.73 20.05 18.57 18.55 18.38 17.83 16.31 14.77 17.69
16025 COTIJA, COTIJA 15.58 16.60 18.07 19.36 20.75 20.10 18.96 18.73 18.52 17.77 16.82 15.75 18.08
16031 CHAPARACO, ZAMORA 16.23 17.58 19.86 22.04 23.58 22.92 21.01 20.87 20.66 19.64 18.12 16.68 19.93
16032 CHARAPAN, CHARAPAN 10.13 10.54 11.83 13.18 14.56 13.94 12.98 13.21 13.45 12.55 11.84 10.85 12.42
16034 EL JACAL, CHUCANDIRO 14.55 15.64 18.25 19.59 20.94 20.35 19.11 18.56 18.50 17.97 16.14 15.38 17.92
16035 CHURUMUCO, CHURUMUCO 25.94 26.62 27.98 29.46 30.78 29.95 28.48 28.45 28.16 28.24 27.77 26.27 28.17
16036 EL BOSQUE, ZITACUARO 16.38 17.26 19.00 20.88 21.75 20.47 19.07 19.03 19.00 18.67 17.88 17.01 18.87
16039 P. BLANCAS, BUENAVISTA 25.06 26.42 28.23 30.02 31.07 30.15 28.26 27.85 27.75 27.73 27.14 26.05 27.98
16043 EL PUERTO, COTIJA 13.52 14.64 16.92 19.34 21.11 21.00 19.35 19.14 18.92 17.76 15.87 14.16 17.65
16045 EL TEMASCAL, CHARO 14.85 15.85 17.61 19.41 19.86 18.19 16.91 16.77 16.76 16.66 15.90 15.26 17.00
16047 EL ZAPOTE, LA HUACANA 25.93 26.93 28.38 30.18 31.24 30.54 28.68 28.44 28.24 28.42 27.66 26.20 28.40
16048 ZAMORA, ZAMORA (DGE) 16.82 18.36 20.56 22.64 24.30 23.80 22.10 22.07 21.79 20.55 19.13 17.60 20.81
16049 ETUCUARO, MADERO (SMN) 15.96 17.40 19.33 21.53 22.75 21.97 20.88 20.76 20.57 19.49 18.03 16.61 19.61
16053 INGENIO SAN SEBASTIAN, 18.52 19.45 21.33 23.15 24.27 23.13 21.72 21.49 21.52 21.42 20.56 19.09 21.30
16055 JESUS DEL MONTE, MORELIA 14.84 15.99 18.59 20.80 21.13 18.53 16.89 16.67 16.36 16.40 15.92 14.92 17.25
16056 JICALAN, URUAPAN 15.32 15.95 17.23 19.00 20.20 20.33 19.39 19.27 19.18 18.44 17.26 16.07 18.14
16058 JUNGAPEO, JUNGAPEO 19.63 20.85 22.54 24.08 24.67 23.15 21.60 21.76 21.53 21.57 21.24 20.01 21.88
16061 LAGUNA DEL FRESNO, 13.45 14.20 16.25 18.15 19.48 19.17 18.08 17.86 17.56 16.56 15.08 13.79 16.64
16062 LA HUACANA, LA HUACANA 24.98 26.11 27.37 28.92 29.93 29.39 28.15 27.75 27.11 27.83 27.17 25.23 27.50
16066 LA PIEDAD CABADAS (SMN) 15.93 17.45 19.12 21.97 24.69 23.83 22.55 21.81 21.98 19.88 18.26 15.86 20.28
16067 LA RAYA, SAHUAYO 11.75 12.95 15.01 17.73 18.66 18.65 17.11 16.32 16.25 14.87 13.38 12.79 15.46
16068 LAS FUENTES, SAHUAYO 12.02 12.39 14.72 16.46 18.26 18.26 17.00 16.47 15.63 14.49 13.62 11.95 15.11
16072 LOS CHORROS DEL VARAL, 21.56 22.57 24.38 26.42 27.33 26.19 23.91 23.66 23.45 23.47 22.95 22.01 23.99
16073 LOS LIMONES, LOS REYES 18.11 18.89 20.51 22.32 23.65 23.23 21.60 21.57 21.52 21.13 20.25 18.86 20.97
16075 LOS PINZANES, HUETAMO 27.05 28.60 30.48 32.60 33.55 31.26 28.83 28.59 28.61 28.82 28.68 27.49 29.55
16077 LOS REYES, LOS REYES 17.72 18.89 20.62 22.23 23.84 22.73 20.90 20.51 20.34 20.56 19.62 18.34 20.53
16079 MELCHOR OCAMPO,M. 0OCAMPO 24.04 24.26 24.81 25.99 27.21 27.25 27.49 27.45 26.97 27.14 26.34 24.96 26.16
16080 MORELIA, MORELIA 15.62 16.92 18.80 20.63 21.84 21.21 19.66 19.76 19.53 18.73 17.59 16.27 18.88
16081 MORELIA, MORELIA (DGE) 14.54 15.85 18.13 20.29 21.52 20.90 19.44 19.47 19.13 18.02 16.56 15.07 18.24
16085 PARACUARO, PARACUARO 23.47 24.89 25.65 27.75 28.59 27.53 25.87 25.77 25.44 25.72 25.90 24.11 25.89
16087 PATZCUARO, PATZCUARO 12.93 14.19 16.24 18.23 19.47 19.65 18.29 18.24 17.98 16.92 15.03 13.34 16.71
16088 PERIBAN, PERIBAN 17.12 18.20 19.71 21.55 22.81 21.38 20.19 20.22 19.68 19.53 18.81 18.09 19.77
16089 PLANTA H. EL COBANO, G.Z 24.21 25.06 26.65 28.29 28.98 28.07 26.32 26.38 26.20 26.42 25.76 24.58 26.41
16090 P. BLANCAS, BUENAVISTA 25.86 26.93 28.46 30.11 31.16 30.29 28.52 28.23 28.04 28.06 27.55 26.38 28.30
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CLAVE NOMBRE ENERO | FEBRERO | MARZO | ABRIL | MAYO | JUNIO | JULIO | AGOSTO | SEPTIEMBRE | OCTUBRE | NOVIEMBRE | DICIEMBRE | PROMEDIO
16092 PSA. AGOSTITLAN, CD. H. 10.94 11.18 13.04 14.89 16.28 16.24 15.36 15.34 15.33 14.72 13.15 11.73 14.02
16094 PRESA GUARACHA, VILLAMAR 14.77 16.20 18.53 20.58 22.42 21.97 20.08 20.05 19.83 18.84 16.99 15.09 18.78
16095 PRESA JARIPO, VILLAMAR 13.25 14.54 16.90 19.08 20.85 20.09 18.05 18.00 17.82 16.93 15.61 13.72 17.07
16097 PSA. PUCUATO, CD.HIDALGO 10.38 11.07 12.96 14.42 15.72 16.02 15.39 15.45 15.37 14.43 12.71 11.14 13.75
16098 PSA. SABANETA,CD.HIDALGO 10.51 11.35 13.31 14.97 16.14 16.07 15.27 15.37 15.18 14.32 12.69 11.10 13.86
16099 PRESA TUXPAN, TUXPAN 14.94 15.61 17.44 19.37 20.54 20.14 19.00 19.01 18.99 18.39 16.85 15.61 17.99
16101 PUNTA DE AGUA,BUENAVISTA 24.45 25.84 27.61 29.79 30.97 30.30 28.09 28.07 27.92 28.15 26.54 25.31 27.75
16103 PUREPERO, PUREPERO 12.54 13.31 15.63 17.95 19.32 18.99 17.22 16.96 16.70 15.50 13.92 13.17 15.93
16106 SAN ANGEL, TINGUINDIN 8.38 9.52 11.57 13.57 14.89 14.26 12.89 12.84 12.88 12.24 10.65 9.02 11.89
16107 SAN CARLOS, TIQUICHEO 21.83 23.51 25.53 27.98 29.39 28.04 25.51 25.10 24.96 24.78 23.70 22.28 25.22
16109 SAN DIEGO CURUCUPATZEO, 22.83 23.88 25.77 27.55 28.41 26.88 25.01 24.83 24.66 24.48 24.02 23.07 25.12
16110 SAN JERONIMO, HUETAMO 27.21 28.55 30.79 32.94 33.44 31.63 29.34 29.24 29.22 29.36 29.14 27.68 29.88
16114 S.MIGUEL DEL MONTE, MOR. 12.75 13.89 16.46 18.27 19.53 18.36 17.04 16.98 16.70 15.72 14.44 13.21 16.11
16118 SANTA FE, QUIROGA 13.80 14.57 16.30 17.99 19.30 18.70 17.59 18.03 17.62 16.63 15.64 14.48 16.72
16120 SANTIAGO UNDAMEO,MORELIA 12.35 13.68 15.85 17.86 19.30 19.31 18.01 17.92 17.60 16.21 14.22 12.66 16.25
16121 SENGUIO, SENGUIO 13.05 14.12 16.29 18.22 19.42 18.16 16.73 16.79 16.63 15.88 14.67 13.34 16.11
16122 SUSUPUATO DE GUERRERO, 18.51 19.58 20.93 22.16 22.64 21.50 20.59 19.84 20.38 20.11 19.21 18.81 20.35
16123 TACAMBARO, TACAMBARO 16.78 17.69 19.55 21.12 21.88 20.62 19.32 19.14 19.00 18.88 18.27 17.26 19.12
16125 TANGANCICUARO A.ETUCUARO 14.18 15.18 17.41 19.26 20.77 20.94 19.59 19.69 19.46 17.93 15.82 14.67 17.91
16127 TARETAN, TARETAN 20.11 20.82 22.27 23.94 24.80 24.15 22.70 22.63 22.48 22.29 21.59 20.65 22.37
16133 TURICATO, TURICATO 20.91 22.08 23.60 25.74 27.16 26.81 25.21 24.90 24.66 24.06 22.75 21.26 24.09
16134 TUXPAN, TUXPAN 16.58 17.40 18.81 20.35 21.24 20.83 19.91 20.16 20.06 19.71 18.32 17.16 19.21
16135 TUZANTLA, TUZANTLA (SMN) 24.26 25.50 27.59 29.62 30.82 29.49 27.51 27.25 26.86 26.51 25.60 24.15 27.10
16136 TZITZIO, TZITZIO 17.80 18.99 20.94 22.71 23.50 22.21 20.87 20.74 20.62 20.43 19.54 18.18 20.54
16137 UREPETIRO, TANGANCICUARO 14.24 15.26 17.40 19.81 21.44 21.04 19.33 19.18 18.94 17.90 16.21 14.68 17.95
16138 URUAPAN, URUAPAN (DGE) 15.59 16.22 18.19 20.11 21.08 20.88 19.81 19.10 18.99 18.53 17.23 16.27 18.50
16139 VILLA MADERO, MADERO 13.10 13.96 15.92 17.54 18.31 17.61 16.92 17.03 16.45 15.89 14.81 13.62 15.93
16140 VILLA MADERO, MADERO 12.75 13.72 15.60 17.51 18.37 17.88 17.01 16.75 16.55 15.73 14.34 13.38 15.80
16142 ZACAPU, ZACAPU (DGE) 12.35 13.55 16.13 18.50 20.08 19.75 18.12 17.81 17.28 16.15 14.73 12.93 16.45
16143 ZAMORA, ZAMORA (SMN) 16.69 18.27 20.13 22.23 23.65 23.06 21.62 21.46 21.28 20.48 18.96 17.19 20.42
16144 ZAMORA, ZAMORA (SMN) 1791 19.10 21.36 23.29 24.66 24.15 22.57 22.35 22.24 21.50 19.68 18.26 21.42
16146 ZIRAHUEN,VILLA ESCALANTE 12.68 13.40 14.59 15.90 17.46 18.33 17.68 17.77 17.59 16.94 15.28 13.72 15.94
16147 ZIRITZICUARO, LA HUACANA 23.50 24.87 26.95 29.06 30.27 29.54 28.07 27.79 27.47 27.15 26.04 24.23 27.08
16148 ZITACUARO, ZITACUARO 14.83 16.11 18.01 19.85 20.64 19.04 17.55 17.57 17.41 17.07 16.14 15.05 17.44
16149 APATZINGAN, APATZINGAN 24.57 25.77 27.86 29.81 30.84 29.66 27.58 27.33 27.18 27.46 26.20 24.87 27.43
16152 CD. HIDALGO, CD. HIDALGO 13.75 14.83 16.63 18.45 19.82 19.90 18.94 18.89 18.81 17.74 15.85 14.33 17.33
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CLAVE NOMBRE ENERO | FEBRERO | MARZO | ABRIL | MAYO | JUNIO | JULIO | AGOSTO | SEPTIEMBRE | OCTUBRE | NOVIEMBRE | DICIEMBRE | PROMEDIO
16156 CHARAPENDO, G.ZAMORA 20.99 21.63 22.67 24.17 25.06 24.48 23.17 23.14 22.89 23.06 22.31 21.36 22.91
16162 ORANDINO, JACONA 15.25 16.70 18.64 20.71 22.33 22.29 20.47 20.19 20.05 19.06 17.14 15.85 19.06
16163 TUZANTLA, TUZANTLA (DGE) 23.86 25.24 26.46 28.36 29.18 27.04 26.09 26.18 25.30 25.71 25.84 24.10 26.11
16164 URUAPAN, URUAPAN (SMN) 16.13 17.13 18.79 20.23 21.31 20.82 20.04 19.88 19.54 19.03 17.65 16.40 18.91
16165 URUAPAN, URUAPAN (CFE) 16.91 17.76 19.52 21.24 22.03 21.42 20.47 20.34 20.20 19.86 18.82 17.53 19.68
16168 ARIO DE ROSALES, (SMN) 13.65 14.47 15.98 17.82 18.66 17.63 16.86 16.79 16.41 15.92 15.04 14.33 16.13
16171 ZACAPU, ZACAPU (SMN) 13.12 14.57 16.93 18.61 20.10 19.84 18.16 18.01 17.58 16.30 14.64 13.41 16.77
16174 SAHUAYO, SAHUAYO 14.15 15.52 18.65 20.86 21.93 21.82 20.02 19.84 19.56 18.41 17.27 15.16 18.60
16178 ESC.NAL.GUARDIAS FOREST. 16.37 17.15 18.22 20.06 20.84 20.26 19.21 19.11 18.83 18.68 17.84 16.83 18.62
16186 EMILIANO ZAPATA,VILLAMAR 17.01 18.55 20.51 22.14 23.94 23.53 21.71 21.68 21.56 20.62 19.38 17.86 20.71
16187 ESC. TEC. AGRO. 139, 23.86 24.63 26.90 29.28 30.30 28.28 26.96 27.03 26.65 26.49 25.78 24.34 26.71
16188 TIRINDARO, ZACAPU 11.74 13.00 15.20 17.47 18.90 19.04 17.74 17.65 17.18 15.74 13.84 12.45 15.83
16194 E.T.A. 39 TOCUMBO, (SMN) 15.29 16.23 18.06 19.75 20.77 19.97 18.34 18.64 18.97 18.43 17.25 16.16 18.16
16197 JIQUILPAN, JIQUILPAN 16.67 17.36 19.18 20.44 21.68 21.51 19.76 19.82 19.88 19.77 18.73 17.22 19.33
16206 SAN JOSE PURUA, JUNGAPEO 19.60 20.44 20.52 22.24 22.65 22.20 20.57 21.37 22.00 21.67 21.06 19.82 21.18
16212 BARRANCA DE CUPATITZIO 13.46 14.63 15.49 17.52 18.86 18.92 17.94 17.91 17.66 16.96 15.57 14.47 16.62
16213 IRIMBO, CIUDAD HIDALGO 11.83 12.96 15.25 17.39 18.29 17.62 16.43 16.00 15.92 15.42 13.79 12.54 15.29
16216 BUENAVISTA, BUENAVISTA 25.02 25.62 26.61 28.50 29.35 28.82 26.89 27.65 27.38 26.72 26.44 24.80 26.98
16219 SAN PEDRO, TIQUICHEO 23.50 25.50 27.85 30.48 31.75 29.83 27.24 27.12 26.83 26.72 25.44 24.02 27.19
16220 SAN SIMON, IXTLAN 16.28 17.23 18.97 21.60 23.75 23.08 21.61 21.46 21.48 19.43 18.20 16.82 19.99
16222 RINCONADA, RINCONADA 14.71 16.27 18.00 20.45 22.32 22.42 21.22 20.58 20.28 19.32 17.16 15.97 19.06
16228 ACAHUATO, APATZINGAN 21.42 22.33 23.59 25.21 25.96 24.98 22.89 22.87 22.67 22.66 22.47 21.95 23.25
16229 ADJUNTAS, TANGANDICUARO 15.00 16.51 18.84 20.84 22.48 22.50 20.23 20.17 20.16 18.68 17.06 15.56 19.00
16230 LAS CRUCES, TURICATO 21.17 22.37 23.99 26.46 27.65 26.60 25.17 24.00 24.28 24.08 22.93 21.49 24.18
16240 EL PUEBLITO, ZACAPU 13.37 14.46 16.63 18.43 19.36 18.39 16.88 16.74 16.68 16.47 14.75 13.26 16.29
16243 ZIQUITARO, PENJAMILLO 14.15 15.51 17.62 19.73 20.78 20.35 18.92 18.02 18.74 16.82 16.08 14.53 17.60
16247 CAPULA, MORELIA 11.83 12.73 15.18 17.16 18.25 17.94 17.01 16.45 16.06 14.80 12.90 11.71 15.17
16248 CAURIO DE GUADALUPE 12.85 13.96 15.82 18.06 19.67 19.57 18.06 18.03 17.79 16.48 14.80 13.18 16.52
16254 TEREMENDO, MORELIA 13.85 15.10 17.06 19.05 19.89 18.80 17.36 17.09 16.65 15.92 15.32 14.34 16.70
16258 PRESA TUXPAN, TUXPAN 14.75 15.17 16.67 18.87 20.44 20.26 18.92 19.05 19.08 18.39 17.01 15.34 17.83
16512 EL COLEGIO,MORELIA 14.69 15.82 17.43 19.11 21.10 21.26 20.10 19.82 19.43 18.09 16.80 14.72 18.20
16514 JARIPEO, LA PUNTA 14.99 16.24 17.29 19.27 20.63 20.52 19.59 19.65 19.52 18.63 17.06 15.49 18.24
16515 LA SANDIA,PATZCUARO 13.11 14.02 15.38 17.32 18.37 17.68 16.86 16.83 16.54 15.80 14.95 13.53 15.86
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+ VELOCIDAD DEL VIENTO, HUMEDAD RELATIVA E INSOLACION

La Velocidad del viento, humedad relativa e insolacién son datos que no se
encuentran en las bases de datos de CLICOM, por lo que fue necesario recurrir a la base
de datos CLIMWAT 2.0 para CROPWAT, en ella se encuentran ubicadas estaciones de
todo el mundo y para México existen en las capitales de cada estado; ahora bien, para
obtener datos distribuidos en toda la franja aguacatera, fue necesario ubicar la estacion
meteoroldgica de Morelia y las de 4 estados colindantes con Michoacan, para

posteriormente elaborar isoyetas de estos datos y utilizarlos en CROPWAT.

Asi pues, las estaciones que se analizaron fueron las siguientes:

Tabla 5.2.35 Temperatura media mensual.

NUMERO LONGITUD (°) LATITUD (°) ALTITUD (M) NOMBRE
42 -100.38 20.6 1813 Querétaro, Qro.
86 -103.58 19.26 723 Colima
43 -103.38 20.66 1551 Guadalajara
85 -101.18 19.7 1913 Morelia
96 -99.66 19.3 2720 Toluca

A continuaciéon se muestran las tablas de cada una de las estaciones que
muestran la informaciéon requerida.

Tabla 5.2.36 Querétaro, Qro.

MES TEMP. MiN TEMP. MAX HUMEDAD VIENTO INSOLACION
(°Q) (69 (%) (km/dia) (horas)
Enero 6.5 22.8 47 86 6.9
Febrero 7.7 25 43 112 8
Marzo 9.8 27.8 39 112 8.3
Abril 12.8 29.9 38 112 7.9
Mayo 13.7 30.5 45 130 7.3
Junio 14.5 29.1 53 156 6.3
Julio 14 27.4 58 147 6.2
Agosto 13.8 27.3 59 138 7
Septiembre 13.4 25.9 61 173 6.2
Octubre 11.2 25.5 57 156 7.2
Noviembre 8.7 24.7 54 112 7.4
Diciembre 7.2 23.5 51 86 6.3
Tabla 5.2.37 Colima.
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o TEMP. MiN TEMP. MAX HUMEDAD VIENTO INSOLACION
(°0) (°C) (%) (km/dia) (horas)
Enero 15.6 31.1 58 130 6.5
Febrero 15.8 32.1 57 173 7.4
Marzo 15.8 33.4 53 199 7.1
Abril 17.3 34.7 51 190 6.2
Mayo 19.5 34.9 54 190 5.2
Junio 21.6 33.3 68 190 4.5
Julio 21.2 32.3 74 181 4.4
Agosto 21.1 32.1 75 207 4.8
Septiembre 21.2 30.9 78 233 4.1
Octubre 20.3 31.5 74 173 5.1
Noviembre 18.1 32 67 138 6.3
Diciembre 16.6 309 62 112 5.7
Tabla 5.2.38 Guadalajara.
T TEMP. MiN TEMP. MAX HUMEDAD VIENTO INSOLACION
(°Q) (°Q) (%) (km/dia) (horas)
Enero 6.7 23.5 55 95 6.2
Febrero 7.9 25.4 45 112 7.5
Marzo 9.2 27.9 52 138 8.1
Abril 11.5 30.1 39 138 8.2
Mayo 14 31.2 51 138 8.6
Junio 15.9 28.7 65 112 7
Julio 15.3 26 74 95 6.5
Agosto 15.1 26 76 78 6.8
Septiembre 15.1 25.6 76 86 6.2
Octubre 12.4 25.5 69 86 6.8
Noviembre 9.1 25.2 59 78 7.1
Diciembre 7.8 23.6 61 86 5.9
Tabla 5.2.39 Morelia.
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o TEMP. MiN TEMP. MAX HUMEDAD VIENTO INSOLACION
(°0) (°Q) (%) (km/dia) (horas)
Enero 6.5 22.5 64 173 5.7
Febrero 7.4 24 59 207 6.8
Marzo 9.6 26.5 51 207 6.8
Abril 11.7 28.2 55 190 6.3
Mayo 13.6 28.7 54 190 6
Junio 14.4 26.7 67 190 5.2
Julio 13.7 24.4 71 164 5.1
Agosto 13.5 24.2 70 156 5.8
Septiembre 13.3 24.4 75 164
Octubre 109 24.3 72 147
Noviembre 8.4 23.8 69 156 6.2
Diciembre 7.1 22.4 71 164 5.3
Tabla 5.2.40 Toluca.
. TEMP. MiN TEMP. MAX HUMEDAD VIENTO INSOLACION
(°Q) (°Q) (%) (km/dia) (horas)
Enero 3.1 16.4 56 112 6.1
Febrero 4.1 18 51 121 6.6
Marzo 6 19.8 47 147 6.3
Abril 7.9 20.8 49 130 5.5
Mayo 9 20.5 58 121 5.6
Junio 10 19 71 121 5.1
Julio 9.1 17.7 75 95 5.1
Agosto 9 179 75 78 5.2
Septiembre 8.9 17.5 76 86 4.5
Octubre 7 18 70 78 5.5
Noviembre 5.1 17.5 64 78 5.9
Diciembre 3.6 16.6 60 86 5.6

Los datos de las tablas mostradas anteriormente fueron utilizados en Cropwat;
la metodologia se muestra adelante.

U.M.S.N.H.
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+ DATOS DEL AGUACATE

Para el célculo de la evapotranspiraciéon por el método Penman-Montheith, es
necesario también el conocimiento de diversos parametros del cultivo y del suelo como
lo son el coeficiente de cultivo (Kc), profundidad radicular (m), fracciéon de agotamiento
del agua disponible (f), factor de respuesta de rendimiento y altura del cultivo (m) asfi
como textura del suelo, por lo que fue necesaria la investigacidon de estos parametros,
obteniendo lo siguiente del libro “Técnicas de Riego” de José Luis Fuentes Yagiie.

Coeficiente de cultivo: El valor del coeficiente de cultivo depende de las caracteristicas
de la planta, y expresa la variacion de su capacidad para extraer el agua del suelo
durante su periodo vegetativo. Esta variacién es mas evidente en cultivos anuales, que
cubren todo su ciclo en un periodo reducido de tiempo.

Profundidad radicular: La profundidad de las raices estd determinada por una serie
de factores, tales como: caracteristicas genéticas, caracteristicas del suelo (textura,
estructura, presencia de capas impermeables, etc.), nivel de agua en el suelo, nutrientes,
oxigeno, et. Cuando la planta esté bien arraigada y existan buenas condiciones de
cultivo, el rendimiento del mismo no queda afectado cuando se reduce por alguna causa
el sistema radical.

La profundidad total del sistema radical es caracteristica de cada especie,
cuando el suelo es profundo y homogéneo, pero varia segun diversos factores, tales
como el nivel de humedad en el suelo en la primera fase del desarrollo, la proximidad a
la capa freatica, la existencia de horizontes calizos u otras capas duras o impermeables,
etc.

El agua fdcilmente disponible es aquella fracciéon del agua disponible que los
cultivos pueden utilizar sin que disminuya su rendimiento maximo
Tabla 3.2.41 Datos del aguacate.

PARAMETRO VALOR
Etapa:
Inicial = 0.25
Coeficiente de cultivo (Kc) Media = 0.78
Final = 0.35
Profundidad radicular (m) 09-1
Fraccion de agotamiento del agua disponible (f) 0.3
Factor de respuesta de rendimiento 1.25
Altura del cultivo (m) 5
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Par conocer la textura de suelo de la zona aguacatera futura se hizo un recorte
del mapa de tipo de suelo y al analizar la tabla de atributos se obtuvo lo siguiente:

Tabla 5.2.42 Porcentaje de suelo de acuerdo a su textura.

TEXTURA | PORCENTAJE
Arenoso 4.26
Franco 69.12
Arcilloso 26.61

Para conocer el valor de la humedad disponible se dedujo que la textura es
franco - arcilloso, pues son las texturas que se encuentran con mayor porcentaje en la

Zona aguacatera.

Tabla 5.2.43 Datos del suelo.

PARAMETRO VALOR
Humedad disponible (Franco - Arenoso) (cm/m) 19
Tasa maxima de infiltracion (mm/h) 10-20
Profundidad radicular maxima (cm) 100
Agotamiento inicial de la humedad del suelo 0

U.M.S.N.H.
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5.2.4.2 CALCULO DE USO CONSUNTIVO

Ya que se contaba con toda la informacién necesaria para aplicar el método
Penman-Monteith en Cropwat, se calcul6 la evapotranspiracién de cada una de las
estaciones; este se calcul6 mensualmente para posteriormente elaborar isoyetas con
los datos obtenidos. El procedimiento para la evaporaciéon del uso consuntivo se
muestra a continuacion:

a) En primer lugar, es necesario cargar los datos climatoldgicos (Temperatura,
Humedad Relativa, Viento e Insolacién), estos fueron obtenidos previamente y la
metodologia fue explicada en su momento, se colocaron también coordenadas
de la estacion meteorologica.

s

#5) CROPWAT - Sesién: untit

| Archive Edicién Calculos  Graficos Configuracion  Ventana Lenguaje Ayuda
| D .&. ) o | &8 E
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b) Se introducen datos de precipitacién media mensual.

&) Archivo Edicion  Caleulos  Grificos  Configuracién Ventana Lengusje  Ayuda [ [=]x]
D .&. @ & & E
Hugva Ahirir Guardar Cerar | Imprimir  Grafico Opcionies
s Estacidn I1SDD1| Método Prec. Ef IHélodo USDA S.C.
Clima/ETo
e Precipit. Prec. efec
Prec. m mm
* Enero 2248
Cultivo Febrero 91 _S:D :
: Marzo 215 208
Lo Abril 19.1 185
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L] Junio 163.1 1205
RAC Julio 2028 1369
@ Agosto 238.3 1474
Programacion Septiembre 2439 1487
* Octubre ?E? _E?__.S
Moviemb 221 1.3
Patrdn de Cultivo ?v_lem 1= — e
Diciembre Fids] 7.4
: W Total 1100.1 7848
Sistema

16001 .pem

16001.crm

-
A

c) Se cargan los datos del cultivo, se colocan todos los obtenidos anteriormente,
estos son los mismos para todas las estaciones meteorolégicas.

CROPWAT

[ @ Archivo _Edicién _Calculos _Grificos _ Configur

GUO,CID

0 .., H i | &
.Nuevo Abrir Guardar  Cerrar | imgrirri G O
5:{_ Nombre del Cult. IE. UACATE Siembra |18/10 Cosecha [12/10
Clima/ETo
—{ 07—
Q K /
c T

free: Valores iz 035 |
*_ Etapa inicial dezamolla med fin de temporada tokal
Qs diasy| [ @0 [ a0 [T [0 %0
o =

Suelo ]_u‘g —

Prof. radicular —
9 m) | e {100
pac it | T 30 030
d) $e colocan tasebién-ds datos delisuelo del caltivo. = %
Cibgramaciin Altura de cult. (m)] [7500  {opcional)
W
Patsén de Cultive

L]
Sistema
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Nombre del suelo  FRANCO-ARCILLOSO

[atos generales de suelo

Taza maxima de infiltracion de la precipitacion

Agotamiento inicial de hum. de zuelo [como ¥ de ADT]

Humedad de zuelo dizponible total [CC-PMP) 180.0
240
Profundidad radicular maxima 100

n

Humedad de zuelo inicialmente dizponible 180.0

mm/metro

mm/dia

centimetros

X

mm/metro

f3) Suelo - HAOTAVIO\RESPALDO NERON 04-10-20114USO_CONSUNTIVO_CROPWAT\SUEL... | = || & |[x£34]

Al introducir todos los datos anteriores, el programa realiza todos los calculos
subsecuentes como lo son evapotranspiracion, requerimiento de riego, ademas de la

programacion de riego.

El procedimiento descrito fue el mismo para cada una de las estaciones,
posteriormente se elaboraron las isoyetas de evapotranspiracién por mes para después
hacer el analisis con los volimenes de escurrimiento calculados.

Tabla 5.2.44 Evapotranspiracion mensual de cada estacion (mm/dia).

CLAVE NOMBRE ENE | FEB | MAR | ABR |[MAY | JUN | JUL | AGO | SEP | OCT | NOV | DIC
16001 | ACUITZIO DEL CANJE,(SMN) |3.78 {3.29 |3.00 |3.18 |3.33 |4.18 |5.27 |6.66 |6.36 |5.95 |5.26 |4.12
16002 | AGOSTITLAN, CD. HIDALGO 3.20 |2.98 |2.71 |2.93 |3.05 |3.67 |4.68 |5.75 |5.53 |5.08 |4.45 |3.61
16007 | APATZINGAN, APATZINGAN |5.30 (4.54 |3.81 |4.20 |4.48 |6.13 |7.80 {9.63 |9.35 |9.16 |8.27 | 6.29
16012 | CAJONES, GABRIEL ZAMORA |4.82 (4.30 |3.75 |3.84 |3.97 |491 |6.26 |7.47 |7.13 |6.90 |6.62 |5.49
16014 | CAMECUARO, TANGANCICUARO |3.40 |3.27 |3.05 |3.39 |3.51 |4.11 {492 |5.93 |5.75 |5.34 |4.70 |3.70
16015 | CARAPAN, CHILCHOTA 3.91 |3.58 |3.26 |3.63 |3.63 |4.33 |5.51 |6.85 |6.64 |6.25 |5.65 |4.40
16031 | CHAPARACO, ZAMORA 3.60 | 3.40 |3.14 |3.46 |3.59 |4.26 |5.10 |6.13 |5.92 |5.57 [4.92 |391
16036 | EL BOSQUE, ZITACUARO 3.60 | 3.33 |3.07 |3.26 |3.28 |3.90 |4.75 |5.72 |5.57 |5.26 [4.76 |3.92
16043 | EL PUERTO, COTIJA 3.53 |3.23 {294 |3.35 |3.44 |4.23 |5.26 |6.38 |6.20 |5.74 |5.19 |3.99
16047 | EL ZAPOTE, LA HUACANA 495 (444 |3.81 |3.96 [4.03 |5.12 |6.55 |8.19 |8.11 |7.78 |7.24 | 5.39
16048 | ZAMORA, ZAMORA (DGE) 3.84 |3.51 |3.29 |3.58 |3.69 |4.51 |5.53 |6.71 |6.46 [6.02 |5.36 |4.44
16056 | JICALAN, URUAPAN 3.52 |3.32 |2.98 |3.22 |3.32 |3.93 |4.81 |5.80 |5.59 [5.25 |4.75 |3.84
16061 | LAGUNA DEL FRESNO, 3.61 |3.19 {290 |3.10 |3.14 |3.99 |5.13 |6.29 |6.00 |5.54 |5.07 |3.99
16071 | LOS AZUFRES, CD. HIDALGO |3.13 {2.80 |2.50 |2.80 |2.90 |3.75 [4.89 |6.02 |5.68 |5.08 |4.38 | 3.46
16085 | PARACUARO, PARACUARO 4.44 |4.15 |3.66 [3.95 |4.02 |4.66 |5.64 |6.99 |6.72 |6.45 |6.14 |4.87
16087 | PATZCUARO, PATZCUARO 3.42 |3.17 |291 |3.16 |3.33 |4.35 |5.19 |6.33 |6.03 |5.69 |5.02 |3.85
16088 | PERIBAN, PERIBAN 3.76 |3.54 |3.18 |3.46 [3.95 |4.21 |5.11 |6.18 |5.83 |5.53 |5.09 [4.12
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CLAVE NOMBRE ENE | FEB | MAR | ABR | MAY | JUN | JUL | AGO | SEP | OCT | NOV | DIC
16090 | P. BLANCAS, BUENAVISTA 477 |4.39 |3.88 [4.19 |4.26 |5.05 |6.14 |7.52 |7.42 |7.08 |6.50 |5.28
16092 | PSA. AGOSTITLAN, CD. H. 3.16 |2.90 |2.67 |2.89 |3.01 |3.62 |4.46 |5.44 |5.23 |4.92 |4.37 |3.45
16094 | PRESA GUARACHA, VILLAMAR | 3.95 (3.33 |3.01 |3.37 |3.54 |4.60 {5.82 |7.27 |7.23 |6.86 |5.94 |4.47
16095 | PRESA JARIPO, VILLAMAR 3.96 |3.27 290 |3.28 |3.47 |4.49 |5.70 |7.15 |6.98 | 6.64 | 597 |4.53
16096 | PSA. MALPAIS, QUERENDARO |3.54 |3.26 |3.01 |3.27 |3.55 |4.23 |5.30 [6.60 |6.26 |5.84 |5.11 |3.95
16097 | PSA. PUCUATO, CD.HIDALGO |3.28 |3.01 |2.73 |2.95 |3.08 |3.88 |5.02 |6.26 |6.00 |5.47 |4.84 |3.75
16098 | PSA. SABANETA,CD.HIDALGO |3.27 |3.01 |2.74 |2.94 |3.08 |3.85 [4.93 |6.13 |5.85 |5.43 |4.78 | 3.68
16099 | PRESA TUXPAN, TUXPAN 3.47 |3.21 |2.96 |3.17 |3.25 |3.91 |4.77 |5.83 |5.64 |5.34 |4.66 |3.76
16106 | SAN ANGEL, TINGUINDIN 342 |2.95 |2.66 |3.01 [3.12 |4.08 |5.23 |6.60 |6.47 |6.00 |5.29 |4.03
16109 | SAN DIEGO CURUCUPATZEO, |5.25 |4.56 |3.96 |4.09 |4.01 |5.08 |6.70 {8.52 [8.31 |7.90 |7.32 |5.92
16114 | SMIGUEL DEL MONTE, MOR. |3.57 |3.21 |3.26 |3.20 |3.34 |4.14 |5.43 |6.92 |6.65 |6.19 |5.39 |4.18
16120 | SANTIAGO UNDAMEO,MORELIA |3.42 |3.11 |2.89 |3.13 |3.26 |4.06 |5.09 |6.36 |6.07 |5.66 |4.93 |3.81
16121 | SENGUIO, SENGUIO 3.51 (3.21 {291 |3.18 |3.23 |3.94 (498 |6.17 |5.97 |5.54 |4.88 |3.88
16123 | TACAMBARO, TACAMBARO |4.47 |3.81 |3.27 |3.49 |3.70 |4.58 |6.14 |7.88 |7.63 |7.15 |6.43 |5.08
16125 | TANGANCICUARO A.ETUCUARO |3.92 (3.42 |3.06 |3.32 |3.42 |4.43 |5.54 |6.90 |6.69 |6.41 |5.66 |4.50
16133 | TURICATO, TURICATO 432|392 |3.55 [3.75 (391 (4.71 |5.77 |7.14 |6.77 |6.44 |5.91 |4.67
16136 | TZITZIO, TZITZIO 418 |3.73 |3.32 |3.55 |3.54 |4.33 |5.48 |6.94 |6.55 |6.31 |5.80 |4.62
16137 | UREPETIRO, TANGANCICUARO |3.57 |3.29 |3.01 |3.33 |3.45 |4.25 |5.23 |6.47 |6.26 |5.76 |5.04 |3.93
16140 | VILLA MADERO, MADERO 3.49 |3.16 |291 |3.21 |3.20 |3.78 [4.96 |6.30 |5.90 |5.42 |4.83 |3.80
16146 | ZIRAHUEN,VILLA ESCALANTE 3.47 |3.17 |2.77 |2.96 |3.09 |3.86 [5.03 |6.39 |6.17 |5.78 |5.11 |3.98
16162 | ORANDINO, JACONA 3.55(3.33 |3.09 |3.43 |3.54 |4.25 |5.13 |6.22 |6.03 |5.63 [4.96 |3.93
16165 | URUAPAN, URUAPAN (CFE) 3.72 |3.45 |3.15 |3.40 |3.45 |4.12 |5.08 |6.16 |5.96 |5.68 |5.14 [4.12
16188 | TIRINDARO, ZACAPU 3.31 |3.13 |2.83 |3.11 {3.28 |4.00 |5.01 |6.22 |5.92 |5.43 |4.72 |3.73
16194 | E.T.A. 39 TOCUMBO, (SMN) 3.55 (3.31 |3.03 |3.34 |3.36 |3.97 |4.77 |5.88 |5.76 |5.47 |4.94 |3.92
16213 | IRIMBO, CIUDAD HIDALGO 3.35[3.05 {2.80 |3.10 |3.24 |3.96 |4.92 |6.05 |5.78 |5.40 [4.75 |3.71
16228 | ACAHUATO, APATZINGAN 423 |4.13 |3.74 |3.92 |3.84 |4.45 |5.34 |6.62 |6.37 |6.05 |5.61 |4.60
16230 | LAS CRUCES, TURICATO 442 |3.81 |3.42 3.68 |3.75 |4.77 |6.28 |7.64 |7.52 |7.33 |6.53 |5.12
16235 | HUAJUMBARO, CD. HIDALGO |3.07 (2.84 |2.58 |2.79 |2.99 |3.70 |4.63 |5.67 |5.43 |5.01 |4.34 |3.40
16247 | CAPULA, MORELIA 3.45 |3.09 |2.88 |3.08 |3.29 |4.12 |5.25 |6.54 |6.21 |5.73 |5.08 |3.84
95
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1000000 20000 0 2000040000
e == s ———|

750000 800000 850000 900000 950000 1000000
2250000 T + + + +
2200000 +
2150000 4
2100000 i + + + -
2050000 + WE + i 5
750000 800000 850000 900000 950000

|-2250000

|-2200000

|-2150000

|-2100000

|- 2050000

Evapotranspiracién
en el mes de Enero
(mm/dia)

29-3273
=3273-3,s47
3647 -4.02
402-4.393
=] 4393 - 4.767
C_]4767-5.14
[_Js14-5513
5.513 - 5.887
5.887 - 6.26
] 6.26-6633
[ 6633 - 7.007
B 7.007-738

7.38-7.752

B 7.753 - 8.127
[ ]e127-85

Kilometros

Los mapas de los meses faltantes se encuentran en el anexo G.

5.2.26 Evapotranspiracion en el mes de Enero (mm/dia).

+ REQUERIMIENTO DE RIEGO

Tabla 5.2.45 Requerimiento de riego (RR), (mm/dec).

CLAVE | NOMBRE ENE |FEB | MAR|ABR |MAY |JUN |JUL |AGO |SEP |OCT |NOV |DIC
16001 | ACUITZIO DEL CANJE,(SMN) |16.4 (188|103 |13.2| O 0 0 0 0 49 (313 35
16002 | AGOSTITLAN, CD. HIDALGO 6.2 | 14 | 181 | 6.6 0 0 0 0 0 0 [12.6|23.6
16007 | APATZINGAN, APATZINGAN | 44.7 332|379 | 40 |322| O 0 0 0 |[358] 70 571
16012 | CAJONES, GABRIEL ZAMORA |40.2 33.1|37.5|363(223| 0 0 0 0 |14.5|50.5|52.6
16014 | CAMECUARO, TANGANCICUARO | 21 |21.6|27.3|222| 4.7 0 0 0 0 6.5 | 33.6 | 26.7
16015 | CARAPAN, CHILCHOTA 2731246298 | 27 | 7.2 0 0 0 0 |12.2]43.7]|36.8
16031 | CHAPARACO, ZAMORA 245|22.41283|259| 6.6 0 0 0 0 |16.7 374|347
16036 | EL BOSQUE, ZITACUARO 169208271237 0 0 0 0 0 0 |18.6|30.8
16043 | EL PUERTO, COTIJA 169|19.7 | 268 | 25 | 7.2 0 0 0 0 56 | 299 28
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CLAVE | NOMBRE ENE |FEB | MAR|ABR | MAY |JUN |JUL |AGO |SEP |OCT |[NOV |DIC
16047 | EL ZAPOTE, LA HUACANA 38 |325(375(369|218| 0 0 0 0 |20.4|594|50.6
16048 | ZAMORA, ZAMORA (DGE) 228|234 29 |268| 53 0 0 0 0 20 |41.1 315
16056 | JICALAN, URUAPAN 0 |16.5| 24 |223| 95 0 0 0 0 0 |15.2|244
16061 | LAGUNA DEL FRESNO, 20 [ 198|248 (168 | 09 0 0 0 0 7.2 137.7 331
16071 | LOS AZUFRES, CD. HIDALGO 6 74 1131 29 0 0 0 0 0 0 4.6 | 19.6
16085 | PARACUARO, PARACUARO 3591316346 362|217 O 0 0 0 4 |48.2 447
16087 | PATZCUARO, PATZCUARO 12.7 {201 | 24 |239| 6.2 0 0 0 0 34 1299|295
16088 | PERIBAN, PERIBAN 193223283 |316|165| 0 0 0 0 0 |215|344
16090 | P. BLANCAS, BUENAVISTA 28 305368411 |265| O 0 0 0 26 |53.1(473
16092 | PSA. AGOSTITLAN, CD. H. 78 | 86 | 159 45 0 0 0 0 0 0 |159|21.2
16094 | PRESA GUARACHA, VILLAMAR | 25.3 | 21.8 | 269 | 25.5 | 4.8 0 0 0 0 18 | 44.7 | 33.3
16095 | PRESA JARIPO, VILLAMAR 249 1213|249 244 | 49 0 0 0 0 17 | 43.4 | 36.8
16096 | PSA. MALPAIS, QUERENDARO | 21.9 | 20.6 | 25.7 | 22.5 | 6.4 0 0 0 0 |17.6|39.9|33.7
16097 | PSA. PUCUATO, CD.HIDALGO | 10.6 | 14.6 | 20 8 0 0 0 0 0 0 24 | 24.3
16098 | PSA. SABANETA,CD.HIDALGO | 6.7 | 13.4|19.6 | 6.1 0 0 0 0 0 0 23 | 219
16099 | PRESA TUXPAN, TUXPAN 85 | 17 | 274133 | 1.2 0 0 0 0 0 302 29
16106 | SAN ANGEL, TINGUINDIN 146 |16.7 | 213 | 206 | 6 0 0 0 0 7 13511305
16109 | SAN DIEGO CURUCUPATZEO, |40.8|32.7| 37 |36.7 124 | 0 0 0 0 |10.8|51.9 531
16114 | SMIGUEL DEL MONTE, MOR. | 204|194 | 25 |21.8| 3.4 0 0 0 0 9.1 | 459|373
16120 | SANTIAGO UNDAMEO,MORELIA 20 [171] 22 |15.1| 1.2 0 0 0 0 6.2 | 32.5]30.3
16121 | SENGUIO, SENGUIO 155(18.6 242|194 | O 0 0 0 0 9.4 |37.2|301
16123 | TACAMBARO, TACAMBARO 30.2| 27 | 30 |251|133] O 0 0 0 6.5 | 48.7 | 45.4
16125 | TANGANCICUARO AEETUCUARO | 26.9 | 23.4 | 285|236 | 1.3 0 0 0 0 |17.4]455]|35.8
16133 | TURICATO, TURICATO 29.6 | 283 | 32 |347|159| 0 0 0 0 (131|412 |44.6
16136 | TZITZIO, TZITZIO 2831269297326 |136| O 0 0 0 |123(399| 44
16137 | UREPETIRO, TANGANCICUARO | 21.9 (219|285 |24.1| 94 0 0 0 0 9.8 | 38 |29.6
16140 | VILLA MADERO, MADERO 6 (192216141 1 0 0 0 0 0 |256]27.2
16146 | ZIRAHUEN,VILLA ESCALANTE 3 15.3 253 |226| 3.5 0 0 0 0 1.3 |16.5| 28
16162 | ORANDINO, JACONA 23.7| 21 | 275|283 |105| 0 0 0 0 9.2 | 324|294
16165 | URUAPAN, URUAPAN (CFE) 0.7 117.726.2 251 |132| 0 0 0 0 0 21 129.3
16188 | TIRINDARO, ZACAPU 14.2 | 20.6 | 23.8 | 179 | 2.7 0 0 0 0 9.2 | 31 |284
16194 | E.T.A. 39 TOCUMBO, (SMN) 6 |19.928.7(299|152| 0 0 0 0 0 |23.5|30.7
16213 | IRIMBO, CIUDAD HIDALGO 73 116.1|188|157| O 0 0 0 0 |11.9|30.8|24.6
16228 | ACAHUATO, APATZINGAN 23.3|30.6 365|389 | 25 0 0 0 0 9.4 |43.1|425
16230 | LAS CRUCES, TURICATO 3841286306 |355|152| 0 0 0 0 233|506 51
16235 | HUAJUMBARO, CD. HIDALGO | 6.5 | 16 | 142|148 | O 0 0 0 0 1.3 (272 22
16247 | CAPULA, MORELIA 2491195173222 0 0 0 0 0 |[13.8]319]| 30
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+ EVAPOTRANSPIRACION MEDIA MENSUAL DE LA ZONA AGUACATERA

FUTURA

Para determinar esta evapotranspiracion se determinaron
evapotranspiraciones mensuales de cada estacén.

Tabla 5.2.46 Evapotranspiracion media diaria.

U.M.S.N.H.

MES ETc (mm/dia)
Enero 3.99
Febrero 3.6
Marzo 3.23
Abril 3.73
Mayo 3.57
Junio 4.27
Julio 5.41
Agosto 6.73
Septiembre 6.52
Octubre 6.16
Noviembre 5.58
Diciembre 4.47

isoyetas

de

las
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6. RESULTADOS Y DISCUSION

6.1 FRANJA AGUACATERA ACTUAL VS FRANJA AGUACATERA PROYECTADA
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6.1.1 Superficies de la Zona Aguacatera

Anteriormente, en el Capitulo I se mostro la superficie de la franja aguacatera

actual en general y para cada uno de los municipios, donde se tiene que para
Tancitaro, Turicato y Ario de Rosales se cuenta con 22,042.09 Ha, 550.62 Ha y
9,261.35 Ha para cada municipio en el mismo orden.

Haciendo una proyeccién a futuro de la Franja Aguacatera en funcién de

distintos factores agroecologicos como lo son la temperatura, precipitacion y altitud,
con procedimientos mostrados previamente se encontr6 una superficie de 567,
894.14 Ha para los 22 municipios que comprenden la Superficie Aguacatera en
Michoacan.

U.M.S.N.H.
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Ahora bien, para Tancitaro se obtuvo un crecimiento a 44,387.0 Ha,
incrementando el 201.37 %, para Turicato 16,113.41 Ha, elevandose un 2900% y Ario
de Rosales crece a 45,117.16 Ha con un porcentaje de crecimiento de 487%.

Por otra parte, en 1980 la superficie cultivada con aguacate era de 30,979 Ha y
para 2005 de 94,045.28 Ha, lo que significa un incremento del 303.57 % en todo el
estado de Michoacan, sin embargo, este crecimiento se ha dado en su mayor parte
hasta 1994, ya que de este afio a 2005 ha crecido en razén de un 6%, lo que equivale
aproximadamente a 500 Ha anuales.

Tomando en cuenta la tasa de crecimiento, se estima que para condiciones
semejantes, Tancitaro tardaria cerca de 300 afos en llegar a ocupar la superficie
proyectada, Turicato 4800 afios y Ario de Rosales 800 afios; sin embargo, hay cierta
incertidumbre en cuanto a crecimiento se refiere, ya que no existen las mismas
condiciones que existian anteriormente, ahora no solo en el ecosistema, en la
actualidad prevalecen factores econdmicos y sociales que limitan hasta cierto punto el
cultivo de aguacate.

6.2 COMPARACION ENTRE PRECIPITACION MEDIA MENSUAL Y USO
CONSUNTIVO

PMM VS ETC EN TANCITARO

400.00

350.00
300.00 \
250.00
200.00 / \
l \ ——ETC
/

150.00 \ PMM
100.00 / \
50.00

0.00

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.0011.0012.00
MESES DEL ANO

PRECIPITACION MEDIA MENSUAL Y ETC (mm)

6.2.1 Grafica de Precipitacion Media Mensual Vs. Etc en Tancitaro
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PMM VS ETC EN TURICATO
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6.2.2 Grafica de Precipitacion Media Mensual Vs. Etc en Turicato

PMM VS ETC EN ARIO DE ROSALES
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6.2.3 Grafica de Precipitacion Media Mensual Vs. Etc en Ario de Rosales
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En las graficas anteriores se observa claramente que la zona aguacatera se
puede abastecer sin ningiin problema en los meses de lluvia, sin embargo, esta no es
capaz de subsistir en los meses no lluviosos

Tablas 6.2.1 Balance Hidrico de los municipios de Tancitaro, Turicato y Ario de

Rosales

U.M.S.N.H.

TANCITARO
ACTUAL FUTURA
NCEPT
CONCEPTO (Mm?3 Anuales) | (Mm?3 Anuales)
USO CONSUNTIVO 88.69 174.28
DEMANDADO
VOLUMEN DE 70.71 70.71
ESCURRIMIENTO
MANANTIALES 10.37 10.37
BOMBEO 4.62 4.99
DIFERENCIA -2.98 -88.21
SUMA VOL
EXISTENTE 85.71 86.07
TURICATO
ACTUAL FUTURA
CONCEPT!
o 0 (Mm?2 Anuales) | (Mm?3 Anuales)
USO CONSUNTIVO 3.89 114.55
DEMANDADO
VOLUMEN DE 3.07 13.53
ESCURRIMIENTO
MANANTIALES 0.35 0.40
BOMBEO 0.00 0.001
DIFERENCIA -0.47 -100.61
SUMA VOL
EXISTENTE 3.42 13.94
ARIO DE ROSALES
ACTUAL FUTURA
CONCEPTO (Mm? Anuales) | (Mm?3 Anuales)
USO CONSUNTIVO 63.35 311.52
DEMANDADO
VOLUMEN DE 67.25 68.84
ESCURRIMIENTO
MANANTIALES 44.16 44.16
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RESULTADOS Y DISCUSION

ARIO DE ROSALES
ACTUAL FUTURA
NCEPT
CONCEPTO (Mm? Anuales) | (Mm? Anuales)
BOMBEO 1.94 2.06
DIFERENCIA 50.01 -196.47
SUMA VOL
EXISTENTE 113.36 115.06

En las tablas mostradas anteriormente, se muestra el total del volumen de uso
consuntivo demandado y los totales de las aportaciones de agua que existen en la
franja aguacatera, por aguas superficiales y aguas subterraneas.

Asi pues, en lo que respecta al volimen de escurrimiento y considerando toda
el area de las cuencas que abastecen a la region aguacatera, se puede observar que
este volumen se acerca en un 80% al volumen demandado en el municipio de
Tancitaro, en lo que respecta a Turicato es similar, escurre 79% con relaciéon al
demandado y en Ario de Rosales sobrepasa 6% al uso consuntivo demandado.

Ahora bien, también se toma agua de manantiales y bombeo para abastecer las
necesidades de esta superficie, estos datos fueron obtenidos del Registro Publico de
Derechos del Agua (REPDA) y sumdandolo al volumen medio que escurre anualmente
para la franja aguacatera actual, en Tancitaro se tiene un déficit de 2.98 Mm?3 anuales,
lo que equivale al 3.3% de la demanda total, en Turicato existe un déficit de 0.47 2.98
Mm?3 anuales, equivalente al 12% de la demanda y en Ario de Rosales existe un
superavit del 50.01 Mm3 anuales.

Se observa también, que los datos proporcionados por el REPDA, no
corresponden a todo el volumen que se extrae en esta zona para este cultivo, ya que
existen demasiadas irregularidades en lo que a la administraciéon del agua se refiere,
ya que la mayor parte de los usuarios no tienen concesién del agua que usan.

Por lo tanto, para las condiciones que imperan en la franja aguacatera actual
tanto con los factores agroecoldgicos como el area que esta abarca, se concluye que
esta puede subsistir; sin embargo, en lo que respecta a una posible ampliacion de la
Zona Aguacatera, en los municipios de Tancitaro y Turicato, Técnicamente no puede
ampliarse, existen factores agroecoldgicos, pero no existe el recurso hidrico necesario
para que esta pueda desarrollarse, solo en el caso de Ario de Rosales se puede llegar a
ampliar, ya que tomando en cuenta todas las posibles entradas de agua, se tienen
115.06 Mm3 anuales, por lo que esta podria ampliarse un 80% con respecto a su
superficie actual.
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7. ANEXOS

ANEXO A. CONSISTENCIA DE DATOS

Grafica A.1.Estaciéon 16002.

6000

® |

5000

4000

3000

2000

ESTACIONES CIRCUNDANTES

1000

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
ESTACION EN ESTUDIO

Grafica A.2. Estacion 16007.
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Grafica A.3. Estacion 16012.
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Grafica A.4. Estacion 16012.
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Grafica A.5. Estacion 16015.
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Grafica A.6. Estacion 16031.
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Grafica A.7. Estacion 16036.
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Grafica A.8. Estacion 16043.
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Grafica A.9. Estacion 16047.
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Grafica A.10. Estacion 16048.
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Grafica A.11. Estacion 16056.

6000

5000

4000

3000

2000

ESTACIONES CIRCUNDANTES

1000 *

0 1000 2000 3000 4000 5000 6000 7000 8000 9000
ESTACION EN ESTUDIO

Grafica A.12. Estacion 16061.
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Grafica A.13. Estacion 16071.
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Grafica A.14.Estacion 16085.
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Grafica A.15. Estacion 16087.

6000

5000

4000

3000

2000

ESTACIONES CIRCUNDANTES

1000 *

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
ESTACION EN ESTUDIO

Grafica A.16. Estacion 16090.
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Grafica A.17. Estacion 16092.
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Grafica A.18. Estacion 16094.
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Grafica A.19 Estacién 16095.
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Grafica A.20. Estacion 16096.
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Grafica A.21. Estacion 16097.

6000

5000

4000

3000

2000

ESTACIONES CIRCUNDANTES

1000

0 1000

2000

3000 4000 5000
ESTACION EN ESTUDIO

6000

7000

Grafica A.22. Estacion 16098.
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Grafica A.23. Estacion 16106.
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Grafica A.24. Estacion 16109.
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Grafica A.25. Estacion 16120.

3000

2500

2000

1500

1000

ESTACIONES CIRCUNDANTES

500

500

1000 1500
ESTACION EN ESTUDIO

2000

2500

Grafica A.26. Estacion 16121.
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Grafica A.27. Estaci6on 16123.
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Grafica A.28. Estacion 16125.
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Grafica A.29. Estacion 16133.
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Grafica A.30. Estacion 16136.
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Grafica A.31. Estaci6on 16137.
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Grafica A.32.Estacion 16140.
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Grafica A.33. Estacion 16146.
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Grafica A.34. Estacion 16162.
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Grafica A.35. Estacion 16165.
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Grafica A.36. Estacion 16188.
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Grafica A.37. Estacion 16194.
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Grafica A.38. Estacion 16213.
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Grafica A.39. Estacion 16228.
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Grafica A.41. Estacion 16235.
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Grafica A.42. Estacion 16247.
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Grafica A.43. Estacion 16088.
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Grafica A.44. Estacion 16114.
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Tabla B.1. Estacién 16002.

ANEXO B. ESTACIONES LLENADAS.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 53.50 6.80 38.00 7.00 0.00 0.00 1.00 15.00 0.00 10.00 26.00 56.00 165.00
FEB 0.00 0.00 22.30 0.00 0.00 0.00 4.00 0.00 0.00 13.00 3.00 13.00 26.00
MAR 37.00 0.00 0.00 24.00 0.00 0.00 0.00 34.00 0.00 3.00 0.00 1.00 1.00
ABR 4.50 0.00 6.00 85.00 0.00 2.50 0.00 55.00 15.00 52.00 12.00 21.00 57.00
MAY 79.50 32.80 74.80 153.50 103.50 57.00 1.00 66.00 83.00 179.00 103.00 6.00 188.00
JUN 265.30 255.50 129.86 247.50 310.00 200.50 182.50 | 140.00 | 243.00 258.00 281.00 240.00 88.00
JUL 201.10 318.60 267.80 363.40 245.50 244.00 321.50 | 286.50 | 271.00 334.00 177.30 322.00 282.00
AGO 261.40 260.80 301.10 227.70 155.50 358.50 347.00 | 128.00 | 245.00 294.00 321.00 277.00 358.00
SEP 218.30 213.40 272.00 180.80 160.00 108.00 309.50 84.50 179.00 283.00 321.00 299.00 304.00
OCT 114.00 55.70 90.10 70.80 47.50 25.00 75.00 20.00 43.50 150.00 105.00 106.00 214.00
NOV 25.00 28.70 58.00 5.00 16.50 4.00 7.00 32.00 2.00 36.00 30.00 38.00 68.00
DIC 4.86 0.00 4.60 8.00 19.50 0.00 0.00 10.00 4.50 59.00 0.00 0.00 1.50
MEDIA 105.37 97.69 105.38 114.39 88.17 83.29 104.04 72.58 90.50 139.25 114.94 114.92 146.04
VARIANZA | 10707.98 | 15533.34 | 12640.18 | 14303.65 | 11499.20 | 14597.16 | 20787.61 | 6570.22 | 12300.32 | 15841.66 | 16482.02 | 16855.17 | 15347.93
SESGO 0.59 0.87 0.94 0.86 1.06 1.43 0.96 1.88 0.78 0.37 0.80 0.72 0.41
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.53 9.32 0.00 4.60 4.50 0.50 4.40 23.10 32.00 0.00 89.30 22.77 1434.72 2.72
FEB 2.09 12.04 0.00 4.00 28.80 10.07 21.00 14.10 23.90 28.10 25.80 10.47 116.07 0.52
MAR 0.00 2.92 0.00 64.60 2.20 0.00 11.30 1.90 13.80 6.70 1.80 8.55 257.11 243
ABR 0.33 13.74 19.20 2.50 17.50 18.60 51.50 0.00 0.00 10.80 47.10 20.47 574.90 1.26
MAY 4.40 60.40 7.69 4.20 33.10 162.30 | 168.00 40.10 89.50 151.10 | 104.30 | 81.34 3640.41 0.32
JUN 165.84 | 197.15 | 83.05 201.30 256.10 239.50 | 229.60 | 225.40 70.90 107.20 | 282.60 | 204.16 | 4748.37 -0.63
JUL 207.09 | 213.52 | 148.76 | 374.30 248.00 294.30 | 293.60 | 402.10 | 288.00 | 305.40 | 300.00 |279.57 | 3811.40 -0.18
AGO 181.48 | 197.59 | 207.31 | 288.60 292.90 265.00 | 158.20 | 310.80 | 262.70 | 237.30 | 260.80 | 258.24 | 3978.26 -0.35
SEP 168.22 | 182.60 | 176.67 | 221.40 169.00 270.90 93.40 254.30 | 168.10 | 132.70 | 137.90 |204.49 | 502543 0.11
OCT 62.25 99.60 66.94 63.90 5.10 120.80 67.40 105.40 55.70 96.70 123.90 | 82.68 2041.76 0.87
NOV 18.15 8.27 13.82 19.20 27.00 29.70 13.80 20.00 56.30 21.40 11.00 24.53 301.19 1.03
DIC 15.73 7.48 29.34 0.00 0.00 28.80 8.00 1.30 12.80 21.50 8.90 10.24 188.67 2.24
MEDIA 68.84 83.72 62.73 104.05 90.35 120.04 93.35 116.54 89.48 93.24 116.12 | 100.63 413.67 0.28
VARIANZA | 7202.44 | 7896.25 | 5632.17 | 17427.21 | 13317.87 | 14342.30 | 9487.16 | 20420.55 | 9582.03 | 9855.18 | 12035.50 | 12944 | 16810327 0.05
SESGO 0.74 0.55 1.03 1.07 0.96 0.40 0.99 1.00 1.32 1.09 0.74 0.90 0.11 0.87

U.M.S.N.H.
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Tabla B.2. Estacién 16007.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 33.96 0.00 12.50 5.00 0.00 0.00 0.00 4.00 0.00 14.00 0.00 11.00 309.90
FEB 0.00 0.00 25.50 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.00 0.00 11.00
MAR 22.20 0.60 0.00 17.00 0.00 0.00 0.00 2.50 1.00 0.00 2.50 0.00 0.00
ABR 4.12 13.74 0.00 0.00 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00
MAY 66.10 33.75 8.00 47.50 83.96 0.00 0.61 29.00 11.00 17.50 0.00 0.00 18.80
JUN 241.85 217.35 31.90 162.70 | 250.13 | 218.70 72.70 31.60 162.50 85.50 95.90 55.40 65.00
JUL 177.70 288.44 | 169.20 | 251.40 | 95.90 191.50 | 146.40 361.00 183.50 | 123.00 | 161.30 | 105.60 | 169.50
AGO 246.52 215.75 | 149.00 | 185.60 | 90.70 98.00 187.20 158.80 132.80 | 276.80 | 223.20 | 110.20 | 106.00
SEP 225.86 213.10 | 220.00 | 133.50 | 184.00 | 114.80 | 339.70 37.30 119.00 | 206.10 | 124.60 | 107.50 | 192.10
OCT 98.00 73.53 63.60 45.94 59.00 51.00 102.20 126.80 337.00 8.50 11.40 59.40 196.50
NOV 14.79 21.59 116.90 0.00 0.00 0.00 12.80 9.10 0.00 8.00 0.00 0.00 0.00
DIC 3.38 0.00 6.00 0.00 0.00 0.00 0.00 0.00 3.60 37.70 0.00 0.00 5.00
MEDIA 94.54 89.82 66.88 70.72 63.64 56.17 71.80 63.38 79.20 64.78 51.58 37.43 89.48
VARIANZA | 10042.19 | 12071.52 | 5925.80 | 7873.44 | 6888.49 | 6548.15 | 11445.77 | 11522.13 | 11846.13 | 8476.81 | 6252.21 | 2251.15 | 10923.29
SESGO 0.66 0.82 0.97 1.02 1.29 1.20 1.67 2.30 1.34 1.56 1.29 0.75 0.95
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 17.60 0.00 7.80 4.50 0.50 0.00 21.30 24.37 0.08 70.15 22.36 4002.86 4.45
FEB 0.00 3.00 0.00 0.00 0.00 7.40 0.00 0.00 13.31 19.70 23.44 4.31 65.34 1.78
MAR 0.00 0.00 0.00 14.00 0.00 0.00 0.60 0.00 9.36 4.32 1.32 3.14 37.54 2.20
ABR 0.00 5.50 0.00 0.00 0.00 2.30 0.00 0.00 0.00 15.40 29.52 2.96 49.55 2.92
MAY 0.00 33.80 3.50 0.00 6.50 61.03 0.00 19.50 79.38 85.62 48.88 27.27 868.62 0.86
JUN 91.80 105.00 56.30 134.00 | 146.40 | 201.15 | 247.70 | 177.00 | 75.08 106.46 | 211.05 | 135.13 5153.06 0.23
JUL 79.50 105.00 | 87.10 148.60 | 303.10 | 214.04 | 158.10 | 255.10 | 298.06 | 236.59 | 229.14 | 189.12 5768.07 0.51
AGO 193.30 | 104.20 | 283.50 | 173.00 | 269.90 | 172.80 | 260.40 85.50 217.63 | 168.05 | 230.51 | 180.81 3913.66 0.04
SEP 114.00 | 272.40 | 191.30 | 110.50 | 127.80 92.20 109.90 | 189.80 | 185.43 97.23 106.15 | 158.93 4562.69 0.79
oCT 42.10 61.30 70.30 26.00 34.40 37.10 10.40 20.80 60.13 67.60 122.30 | 74.39 4968.31 2.57
NOV 19.20 22.20 12.00 0.00 0.00 8.40 0.00 0.00 33.30 18.01 12.40 12.86 580.60 3.77
DIC 11.80 2.90 27.00 0.00 0.00 0.00 0.00 0.00 13.80 23.82 14.97 6.25 105.57 1.90
MEDIA 45.98 61.08 60.92 51.16 74.38 66.41 65.59 64.08 84.15 70.24 91.65 68.13 214.88 0.08
VARIANZA | 3820.39 | 6190.72 | 8092.85 | 4700.36 | 12484.79 | 6994.86 | 10428.94 | 8338.71 | 9392.21 | 5384.96 | 7701.56 | 8149.89 | 7802676.07 -0.16
SESGO 1.43 1.96 1.80 091 1.34 0.99 1.25 1.27 1.33 1.23 0.76 1.25 0.16 0.81

U.M.S.N.H.
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Tabla B.3. Estacién 16012.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 0.00 11.07 30.33 4.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 12.20 0.00

FEB 0.32 0.25 17.17 2.08 1.01 0.00 0.00 0.00 1.42 0.00 0.00 0.00 0.00

MAR 0.00 0.63 1.39 18.84 0.22 0.00 0.00 3.00 0.24 0.00 0.00 0.00 0.00

ABR 0.00 11.21 5.60 25.43 0.38 1.02 0.00 0.00 10.89 0.00 8.00 0.00 0.00

MAY 0.00 52.55 54.91 90.97 71.82 30.24 0.00 26.00 43.23 31.00 39.24 0.00 102.79

JUN 196.00 | 235.68 218.35 | 206.08 | 210.55 | 167.42 94.00 143.00 | 187.30 | 167.00 | 126.50 | 189.00 63.58

JUL 180.30 | 275.19 266.69 | 256.53 | 144.56 | 196.61 | 143.00 | 158.00 | 196.49 | 217.30 | 153.00 | 214.00 | 247.10

AGO 181.50 | 238.33 206.12 | 203.26 | 141.48 | 226.53 | 187.00 | 187.00 | 193.94 | 285.00 | 101.00 | 120.00 | 198.40

SEP 203.80 | 242.12 276.37 | 182.30 | 112.21 76.00 | 296.00 | 132.00 | 171.66 | 210.00 56.00 55.00 119.20

OCT 28.20 97.02 105.32 40.71 54.60 3.00 117.00 0.00 57.61 0.00 68.00 25.00 66.20

NOV 0.00 22.03 71.08 2.88 12.84 0.00 0.00 23.00 0.00 71.00 0.00 13.00 3.70

DIC 0.00 2.25 3.74 2.12 17.76 2.00 0.00 3.00 4.00 25.00 0.00 0.00 0.00

MEDIA 65.84 99.03 104.76 86.27 63.95 58.57 69.75 56.25 72.23 83.86 45.98 52.35 66.75

VARIANZA | 8561.11 | 12902.92 | 11491.23 | 9498.62 | 5215.94 | 7594.63 | 9743.48 | 5550.93 | 7589.63 | 11152.15 | 3055.24 | 6090.78 | 7288.28

SESGO 0.80 0.66 0.66 0.73 0.87 1.20 1.29 0.87 0.69 0.91 0.89 1.43 1.16
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 10.00 0.00 6.61 0.00 5.23 0.00 10.50 28.90 0.00 96.20 8.96 419.62 3.70
FEB 0.00 0.00 0.00 3.18 0.00 4.27 3.06 0.00 6.70 0.00 0.00 1.64 13.91 3.50
MAR 0.00 0.00 0.00 0.00 247 0.10 7.90 0.00 3.80 0.00 0.00 1.61 16.84 3.65
ABR 0.00 3.00 0.00 0.00 0.00 12.35 0.00 0.00 0.00 0.00 3.70 3.40 38.50 2.35
MAY 0.30 11.30 0.00 0.00 0.00 68.84 0.00 12.30 118.20 73.50 34.70 3591 1320.85 0.76
JUN 88.80 392.30 82.10 170.20 | 109.10 | 20544 | 264.10 | 202.30 33.50 120.40 | 203.20 | 169.83 | 5715.88 0.73
JUL 191.80 | 132.30 | 156.30 | 28190 | 272.70 | 20698 | 265.60 | 206.40 | 434.20 | 160.20 | 232.80 | 216.25 | 4384.28 1.49
AGO 241.80 97.50 249.80 | 323.10 | 150.70 | 154.47 | 175.90 72.50 98.30 50.20 240.20 | 180.17 | 4607.74 -0.03
SEP 120.80 | 201.50 | 111.40 | 229.00 76.00 168.90 | 190.20 | 233.70 | 13090 | 129.70 | 122.10 | 160.29 | 4544.47 0.26
oCT 36.00 128.60 | 124.80 33.56 0.00 86.89 47.50 21.50 129.80 94.20 123.00 | 62.02 1996.61 0.15
NOV 18.00 4.00 29.00 8.01 0.00 21.01 10.70 0.00 40.00 30.40 19.10 16.66 412.86 1.69
DIC 0.00 10.00 39.60 0.00 0.00 6.64 1.20 0.00 7.40 2.60 1.20 5.36 90.50 2.65
MEDIA 58.13 82.54 66.08 87.96 5091 78.43 80.51 63.27 85.98 55.10 89.68 71.84 251.99 0.31
VARIANZA | 7164.59 | 14240.38 | 6505.47 | 15787.68 | 7604.87 | 6963.49 | 12005.89 | 8735.45 | 14647.07 | 3479.73 | 8867.35 | 8822.37 | 11475035 0.43
SESGO 1.37 1.82 1.19 1.05 1.82 0.61 0.95 1.20 2.45 0.58 0.60 1.07 0.21 142
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Tabla B.4. Estacién 16014.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 25.06 6.94 17.00 0.50 0.00 0.00 0.00 3.50 0.00 3.00 2.00 4.20 168.50
FEB 0.00 0.20 16.20 6.00 0.00 1.00 0.00 0.02 0.00 4.50 0.00 0.00 7.70
MAR 14.42 0.00 0.00 2.30 0.00 0.00 0.00 38.00 0.00 1.00 0.00 0.00 0.00
ABR 2.83 0.00 1.80 10.10 0.00 0.00 0.00 52.70 4.00 5.00 2.00 0.00 29.30
MAY 57.89 36.65 88.00 90.60 107.90 3.00 3.00 13.00 47.00 67.00 37.00 0.40 69.70
JUN 212.33 | 198.07 | 144.29 | 142.80 | 206.70 | 121.60 | 142.00 | 140.30 | 197.00 | 130.50 | 160.00 | 154.60 56.50
JUL 172.56 | 250.40 | 229.17 | 327.70 | 202.00 | 121.00 | 234.10 | 147.00 | 189.00 | 249.50 | 117.00 | 241.50 | 255.00
AGO 229.59 | 208.29 | 182.00 | 159.00 | 158.20 | 194.70 | 377.20 | 147.20 | 149.50 | 347.60 | 167.10 | 217.20 | 325.20
SEP 192.45 | 208.46 | 141.20 | 143.90 95.50 98.80 308.40 | 141.50 | 237.60 85.50 151.20 | 186.00 | 253.10
OCT 92.78 80.43 66.60 30.50 43.80 32.30 74.70 43.53 22.00 7.50 99.00 57.70 92.70
NOV 15.45 28.84 71.68 4.90 0.50 0.00 20.00 21.00 22.50 28.60 12.10 10.00 23.70
DIC 3.44 2.00 4.35 0.00 20.90 0.00 0.00 0.00 7.50 35.90 4.00 0.00 1.50
MEDIA 84.90 85.02 80.19 76.53 69.63 47.70 96.62 62.31 73.01 80.47 62.62 72.63 106.91
VARIANZA | 8288.00 | 10065.36 | 6102.30 | 10254.60 | 6682.05 | 4622.45 | 18757.18 | 3920.69 | 8422.08 | 12402.29 | 4942.10 | 9466.83 | 13109.50
SESGO 0.64 0.71 0.66 1.53 0.77 1.17 1.21 0.57 0.89 1.70 0.53 0.87 0.90
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 3.90 2.00 16.20 0.00 7.40 0.00 25.10 19.50 0.00 60.70 15.23 1255.02 3.90
FEB 5.10 17.50 16.70 0.00 3.20 11.80 4.40 4.70 1.70 25.40 9.40 5.65 50.10 1.39
MAR 0.00 3.60 0.00 38.10 0.00 0.00 5.30 4.00 0.00 7.20 0.30 4.76 116.31 2.76
ABR 0.00 0.00 5.70 0.00 0.00 6.00 0.00 0.00 0.00 8.20 13.62 5.89 142.78 3.15
MAY 0.00 64.10 8.30 0.00 23.30 29.00 10.70 58.00 39.00 54.40 6.30 38.09 1049.35 0.49
JUN 153.70 | 159.00 72.70 86.40 96.90 174.70 | 318.80 | 178.00 | 105.70 66.00 | 232.60 | 152.13 | 3498.53 0.72
JUL 234.70 | 240.60 | 133.30 | 248.70 | 163.70 | 296.50 | 184.00 | 179.80 | 345.80 | 188.60 | 113.20 | 211.03 | 3993.12 0.29
AGO 196.90 | 187.40 | 218.60 | 265.80 | 228.40 | 157.80 | 200.10 94.80 335.60 | 167.30 | 166.20 | 211.74 | 5047.53 1.02
SEP 180.00 | 139.20 | 191.80 | 233.40 | 13590 | 133.20 | 158.20 | 144.40 | 18240 61.50 5790 | 160.90 | 3681.01 0.41
oCT 68.50 68.50 48.50 34.70 0.00 92.20 110.50 29.70 56.80 65.50 123.30 | 60.07 1034.29 0.05
NOV 20.70 1.00 1.50 0.00 18.50 37.00 0.80 0.00 41.10 18.00 0.00 16.58 294.21 1.50
DIC 4.60 2.20 35.40 0.00 0.00 7.19 32.60 240 18.60 34.50 51.80 11.20 236.58 1.37
MEDIA 72.02 73.92 61.21 76.94 55.83 79.40 85.45 60.08 95.52 58.05 69.61 74.44 195.39 0.34
VARIANZA | 8437.14 | 7385.64 | 6060.16 | 11483.61 | 6392.81 | 8765.16 | 11488.35 | 5042.03 [ 15848.33 | 3708.00 | 5602.72 | 8635.39 | 14449230 0.99
SESGO 0.82 0.85 1.25 1.15 1.25 1.27 1.07 0.90 1.44 143 1.08 1.03 0.10 0.31
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Tabla B.5. Estacién 16015.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 19.00 6.07 23.00 4.01 0.31 0.00 0.76 571 0.00 0.00 9.95 18.34 | 209.67
FEB 0.00 0.24 8.50 0.87 141 0.87 1.73 0.00 1.67 0.00 1.85 4.34 32.31
MAR 0.00 0.61 0.00 7.60 0.35 0.00 0.27 4.40 0.42 0.00 0.63 141 1.05
ABR 0.00 14.05 0.00 32.00 0.07 0.00 0.00 0.00 11.28 0.00 7.45 6.36 25.66
MAY 45.70 0.00 21.00 62.60 77.12 0.00 0.49 46.31 45.31 95.66 38.09 2.63 99.09
JUN 199.40 | 164.70 | 210.00 | 165.70 | 220.34 | 119.80 | 173.58 | 116.86 | 19991 | 207.83 | 184.88 | 187.09 | 73.50
JUL 206.30 | 24798 | 208.10 | 214.50 | 146.88 | 100.10 | 258.72 | 237.26 | 197.94 | 246.17 | 152.84 | 237.72 | 241.86
AGO 221.00 | 228.10 77.50 187.00 | 122.30 | 256.55 | 273.38 | 142.82 | 190.62 | 27595 | 207.50 | 199.90 | 245.10
SEP 191.30 3.00 200.50 | 177.20 | 120.02 | 152.30 | 277.61 98.62 169.58 | 196.65 | 206.24 | 184.10 | 223.64
OCT 7.90 72.48 30.10 23.00 61.52 34.22 40.10 45.65 81.20 52.62 71.57 56.37 115.09
NOV 0.00 25.00 37.40 0.00 11.67 3.75 747 32.14 6.20 18.80 15.39 14.32 41.36
DIC 0.00 1.15 0.00 0.00 11.33 0.00 0.00 3.83 2.90 10.70 0.00 0.18 4.45
MEDIA 74.22 63.61 68.01 72.87 64.44 55.63 86.18 61.13 75.59 92.03 74.70 76.07 109.40
VARIANZA | 9470.12 | 8928.35 | 7405.23 | 7423.22 | 5422.60 | 7039.08 | 14674.75 | 5504.60 | 7682.08 | 11760.16 | 7558.31 | 9066.00 | 9166.56
SESGO 0.77 1.31 1.11 0.74 0.92 1.51 0.92 1.39 0.62 0.72 0.73 0.80 0.43
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 1.30 13.19 1.53 5.05 2.57 0.00 241 17.87 22.00 0.00 19.00 1591 1768.81 4.61
FEB 3.37 8.88 3.94 3.62 11.22 11.00 2.53 9.87 0.00 17.00 25.00 6.26 69.17 1.96
MAR 0.00 7.56 0.08 35.14 2.25 0.13 12.24 3.30 10.00 4.50 2.09 3.92 56.32 3.44
ABR 0.19 22.63 3.17 4.18 13.81 16.57 16.23 0.01 0.00 10.00 23.00 8.61 96.54 0.91
MAY 17.42 78.10 9.47 0.87 26.25 82.33 54.11 38.47 22.50 65.00 15.50 39.33 1009.94 0.39
JUN 162.84 | 212.65 | 109.49 | 175.25 | 13545 | 235.19 | 266.20 | 234.27 41.00 105.00 | 139.20 | 168.34 | 2986.52 -0.50
JUL 227.54 | 23632 | 148.48 | 279.83 | 264.01 | 230.82 | 130.00 | 326.93 31.00 197.00 | 152.00 | 205.01 | 4140.29 -0.82
AGO 190.67 | 201.03 | 212.04 | 265.65 | 216.27 | 188.35 | 192.20 | 210.98 | 135.50 | 89.50 143.50 | 194.73 | 2880.96 -0.56
SEP 178.04 | 169.01 | 160.98 | 180.96 | 14549 | 183.24 | 194.00 | 246.30 | 178.00 50.50 67.50 | 164.78 | 3719.45 -0.97
oCT 110.87 | 111.69 | 48.57 29.88 9.93 59.00 33.40 9.00 55.00 0.00 114.00 | 53.05 1199.26 0.48
NOV 21.39 15.68 10.93 9.62 24.13 0.00 0.00 8.78 25.00 0.00 0.00 13.71 152.01 0.71
DIC 9.50 13.84 27.84 0.61 0.32 0.00 0.00 4.22 0.00 25.00 39.00 6.45 109.09 2.00
MEDIA 76.93 90.88 61.38 82.56 70.97 83.89 75.28 92.50 43.33 46.96 61.65 73.34 228.86 0.17
VARIANZA | 8044.58 | 8251.37 | 5733.92 | 12075.08 | 8839.85 | 9441.47 | 8982.55 | 15122.71 | 3172.11 | 3562.98 | 3481.63 | 8242.05 | 9446991.9 0.48
SESGO 0.63 0.57 1.02 1.02 1.20 0.68 1.05 0.97 1.78 1.63 0.61 0.96 0.13 0.77
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Tabla B.6. Estacién 16031.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 26.36 7.36 16.60 2.49 0.00 0.00 0.00 5.36 0.00 3.10 4.50 5.10 165.70
FEB 0.00 0.24 24.00 3.09 0.00 0.50 0.00 0.00 0.00 3.20 0.00 0.00 6.00
MAR 15.61 0.56 0.00 2.70 0.00 0.00 0.00 28.00 0.00 8.00 0.00 0.00 0.00
ABR 3.12 11.03 7.60 8.10 0.00 0.00 0.00 12.30 1.00 18.60 0.50 0.00 4.00
MAY 56.50 34.77 90.00 97.00 97.60 15.00 0.00 55.30 48.52 39.70 16.70 0.70 64.00
JUN 212.81 | 20230 | 146.85 | 101.00 | 205.20 | 261.10 82.60 191.70 | 159.50 | 164.30 | 134.80 | 153.90 | 49.10
JUL 171.14 | 247.55 | 223.86 | 36590 | 150.20 | 88.20 230.00 | 174.70 | 98.30 107.40 | 154.30 | 163.80 | 162.30
AGO 227.26 | 20746 | 177.50 | 170.70 | 146.30 | 23140 | 266.40 | 168.10 | 149.70 | 310.20 | 228.40 | 126.80 | 251.40
SEP 191.52 | 212.51 | 211.88 99.60 92.90 86.30 216.30 | 120.00 | 194.90 | 159.20 | 82.60 68.80 182.90
OCT 93.33 82.36 93.81 24.80 33.90 10.30 27.90 46.80 38.50 9.80 87.00 53.20 66.40
NOV 15.71 25.66 72.92 0.30 1.30 0.00 1.80 29.10 3.00 19.70 14.30 0.70 7.70
DIC 3.45 2.17 4.27 1.40 15.93 0.00 0.00 0.00 0.00 37.20 0.00 0.00 0.50
MEDIA 84.73 86.16 89.11 73.09 61.94 57.73 68.75 69.28 57.78 73.37 60.26 47.75 80.00
VARIANZA | 8168.79 | 10013.18 | 6903.67 | 11741.01 | 5416.95 | 8843.62 | 11049.12 | 5399.04 | 5388.77 | 9034.53 | 5951.72 | 4256.71 | 7698.13
SESGO 0.63 0.70 0.51 2.05 0.82 1.62 1.20 0.78 0.92 1.66 1.14 1.00 0.81
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 2.90 0.00 13.50 0.00 1.80 0.00 29.90 30.10 0.00 56.10 15.45 1216.61 3.82
FEB 0.00 18.20 18.50 0.00 2.00 4.20 7.00 11.00 2.50 16.25 5.90 5.11 51.14 1.49
MAR 0.00 0.00 0.00 28.60 0.00 0.00 0.00 2.40 0.00 4.30 1.80 3.83 69.23 2.48
ABR 0.00 0.00 0.00 0.00 1.30 7.50 1.50 0.00 0.00 16.20 14.50 4.47 35.78 1.17
MAY 0.00 41.40 16.30 0.00 14.70 9.10 15.20 43.50 48.50 47.50 14.90 36.12 910.63 0.69
JUN 141.00 | 89.50 76.00 46.80 69.90 160.20 | 248.13 | 195.20 50.00 58.40 | 225.20 | 142.73 4448.70 0.04
JUL 171.80 | 201.20 | 81.10 137.60 | 118.90 | 144.30 | 145.30 | 318.07 | 299.50 | 241.40 | 195.10 | 183.00 5286.22 0.90
AGO 119.90 | 190.60 | 131.50 | 139.90 | 169.70 | 91.00 143.10 | 105.70 | 240.70 | 101.00 | 162.00 | 177.36 3273.13 0.54
SEP 128.00 | 121.20 | 88.40 163.63 50.50 141.80 | 66.40 136.00 | 130.50 | 66.50 71.00 | 12847 2776.13 0.32
oCT 26.70 61.50 34.60 15.30 0.00 19.50 60.50 7.50 32.20 36.20 97.10 44.13 894.46 0.48
NOV 6.50 0.00 0.00 0.00 18.00 18.70 9.00 3.00 45.60 17.50 0.00 12.94 300.44 2.16
DIC 7.12 0.00 27.90 0.00 0.00 0.00 8.00 5.40 11.50 20.94 32.00 7.41 124.99 1.64
MEDIA 50.08 60.54 39.53 45.44 37.08 49.84 58.68 71.47 74.26 52.18 7297 63.42 211.46 -0.01
VARIANZA | 4623.64 | 5578.35 | 1936.07 | 3993.07 | 3128.66 | 4177.67 | 6394.22 | 10058.96 | 9773.49 | 4408.01 | 6385.85 | 6680.13 | 7000212.21 0.30
SESGO 0.89 1.07 0.95 1.19 1.62 0.96 1.49 1.66 1.64 241 0.97 1.20 0.23 0.88
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Tabla B.7 Estacion 16036.

ANEXOS

MES

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993 1992

ENE

22.69

9.67

23.24

2.50

0.00

0.14

0.23

1.91

0.01

5.06

1.73

9.67

285.59

FEB

1.35

0.60

15.97

1.53

3.56

0.67

0.04

0.29

0.22

10.52

0.33

3.54 22.84

MAR

8.37

1.35

0.57

13.78

0.23

2.09

0.01

21.12

0.61

1.66

0.57

0.39 0.56

ABR

3.48

5.17

3.89

7.68

0.98

0.52

0.00

21.66

3.38

6.24

2.01

0.99 9.91

MAY

62.55

32.95

34.52

55.60

74.37

15.64

0.85

33.54

33.97

73.25

14.00

4.29 53.72

JUN

190.65

189.37

120.61

138.46

163.22

178.27

158.63

135.54

224.61

190.48

171.00

225.20 64.12

JUL

166.40

190.01

209.72

222.79

129.57

175.18

202.32

186.96

202.69

259.92

166.85

245.75

210.29

AGO

221.19

177.64

146.37

194.74

130.58

181.00

225.14

165.51

206.63

310.40

202.19

237.22

225.75

SEP

227.08

222.50

174.36

131.22

129.98

106.59

272.61

115.09

166.95

169.79

152.87

167.77

207.95

OCT

84.11

76.82

70.44

36.61

52.08

39.07

107.95

90.94

143.83

24.60

84.73

83.58

153.91

NOV

11.01

20.60

98.87

4.26

8.79

6.47

18.63

35.63

8.94

35.31

9.07

10.47 34.00

DIC

3.33

0.75

4.10

0.80

11.48

1.07

1.68

2.61

1.49

35.62

3.14

0.94 10.06

MEDIA

83.52

77.29

75.22

67.50

58.74

58.89

82.34

67.57

82.78

93.57

67.38

82.48

106.56

VARIANZA

8412.71

8080.28

5382.77

6725.87

4040.20

6071.69

11067.69

4615.66

9255.56

12056.04

6757.54

11009.52

10572.49

SESGO

0.67

0.69

0.64

0.97

0.53

0.92

0.79

0.68

0.50

1.05

0.67

0.78 0.55

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA

SESGO

ENE

0.81

11.08

0.00

4.00

0.00

0.00

1.90

11.40

26.40

0.00

77.20

20.63

3458.80

4.35

FEB

2.71

11.20

0.00

0.00

4.70

1.50

0.00

4.80

16.30

1.90

8.80

4.72

39.53

1.62

MAR

0.00

3.74

0.00

45.00

2.40

0.00

5.20

11.40

9.00

0.00

2.80

5.45

99.72

3.09

ABR

0.03

16.76

0.00

0.00

5.90

3.20

3.70

0.00

0.00

0.00

35.30

5.45

69.99

2.50

MAY

4.71

50.61

17.60

13.60

58.90

85.20

14.10

60.60

71.70

72.70

3.40

39.27

735.45

0.07

JUN

175.11

209.99

157.00

140.00

142.60

116.90

346.60

197.90

108.30

129.50

169.00

168.46

2910.85

1.32

JUL

217.99

222.05

149.70

165.60

262.30

119.80

221.80

240.30

173.90

153.20

226.70

196.74

1511.16

-0.18

AGO

194.82

193.97

149.20

311.30

160.70

105.20

187.70

152.90

96.10

77.20

22440

186.58

3270.34

0.32

SEP

177.07

200.14

194.78

165.80

114.20

64.80

62.70

218.80

113.90

56.00

82.60

153.98

3293.15

-0.02

oCT

72.33

105.04

68.91

32.60

0.20

52.80

101.10

71.70

46.70

84.70

152.20

76.54

1510.12

0.35

NOV

20.89

7.71

12.75

0.00

20.93

11.70

46.00

0.70

39.20

3.20

1.60

19.45

459.63

242

DIC

12.11

5.67

31.07

0.00

0.00

6.30

12.40

0.00

0.00

28.00

5.20

7.41

103.73

1.85

MEDIA

73.22

86.50

65.08

73.16

64.40

47.28

83.60

80.88

58.46

50.53

82.43

73.72

191.18

0.13

VARIANZA

8092.09

8684.82

5692.25

10043.97

7472.73

242647

12486.91

8978.90

3006.55

2904.56

7826.02

7569.30

8393462.03

-0.15

SESGO

0.72

0.57

0.70

1.43

1.30

0.43

1.49

0.76

0.83

0.71

0.69

0.79

0.08

1.36

U.M.S.N.H.

132



Tabla B.8. Estacién 16043.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 26.31 13.44 34.21 2.49 0.00 0.00 0.00 1.00 0.00 13.00 0.00 12.50 351.50
FEB 0.00 0.30 17.65 2.19 6.00 0.00 0.00 0.00 0.00 2.00 0.00 5.00 8.50
MAR 16.46 0.48 1.54 21.28 0.00 10.50 0.00 24.50 0.00 0.00 0.00 0.00 0.00
ABR 2.44 10.01 8.12 3146 0.00 0.00 0.00 36.50 0.00 0.00 0.00 0.00 22.52
MAY 58.89 52.16 49.63 103.95 67.11 32.00 0.47 35.00 11.00 140.50 34.00 0.00 49.00
JUN 206.39 | 244.52 224.95 21990 | 210.85 | 166.90 | 137.50 | 180.50 | 149.00 | 151.70 | 138.50 | 167.30 59.50
JUL 173.93 | 271.25 282.09 291.78 | 156.71 | 137.50 | 176.50 | 133.50 | 189.92 | 189.50 | 195.00 | 224.50 | 155.00
AGO 224.79 | 243.66 212.83 21691 | 148.52 | 215.50 | 209.00 | 107.00 | 197.23 | 162.00 | 199.70 | 129.00 | 103.00
SEP 185.88 | 261.69 271.27 210.28 | 119.02 50.50 172.50 73.50 164.08 | 74.50 151.50 | 107.50 | 97.00
OCT 88.75 107.75 106.41 52.26 61.11 24.50 110.50 78.50 86.50 29.50 22.50 138.00 | 104.00
NOV 17.60 24.40 86.90 2.50 11.86 0.00 5.50 62.50 6.00 22.50 9.50 16.50 32.00
DIC 3.54 2.18 3.58 1.49 15.36 0.00 0.00 4.50 0.00 42.00 1.00 0.22 16.30
MEDIA 83.75 102.65 108.27 96.37 66.38 53.12 67.66 61.42 66.98 68.93 62.64 66.71 83.19
VARIANZA | 7854.36 | 13634.06 | 11937.34 | 11663.48 | 5547.18 | 5784.57 | 7344.99 | 3203.36 | 7081.57 | 5159.04 | 6791.40 | 6607.47 | 9378.86
SESGO 0.63 0.63 0.63 0.73 0.81 1.36 0.62 0.87 0.67 0.64 0.89 0.79 2.16
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 2.00 0.00 8.50 9.20 0.00 0.00 57.00 15.80 0.00 57.00 25.16 5114.70 4.49
FEB 0.00 0.00 0.00 0.00 5.50 3.69 0.50 12.10 6.40 0.20 15.50 3.56 26.99 1.60
MAR 0.00 3.00 0.00 35.13 0.00 0.00 1.30 0.20 9.50 0.00 0.90 5.20 92.34 2.01
ABR 0.00 28.50 1.50 0.00 13.10 0.50 0.60 0.00 0.00 23.00 29.80 8.67 156.59 1.15
MAY 0.00 42.00 6.00 0.00 18.10 27.70 34.40 46.60 119.50 | 41.50 19.00 41.19 1370.75 1.27
JUN 164.00 | 168.00 36.50 154.90 75.60 | 247.50 | 198.20 | 235.00 61.50 100.70 | 209.76 | 162.88 3660.23 -0.60
JUL 259.40 | 138.50 78.00 151.10 | 187.30 | 188.40 | 166.30 | 302.32 | 233.10 | 172.60 | 115.30 | 190.40 3383.85 0.41
AGO 105.50 | 163.00 57.00 | 236.60 | 138.10 | 100.10 | 179.20 | 11490 | 165.60 | 140.20 | 89.40 | 160.78 2788.81 -0.13
SEP 121.00 | 158.00 | 102.50 | 78.00 43.80 105.80 | 87.60 16740 | 134.70 | 80.60 52.30 | 127.95 3849.65 0.82
oCT 28.50 105.50 | 94.00 21.50 2.50 37.10 43.70 44.00 31.00 34.80 45.00 62.41 1397.74 0.34
NOV 3.50 0.00 14.50 0.00 39.50 19.02 41.80 2.00 51.20 68.40 1.90 22.48 588.58 1.28
DIC 33.50 3.00 23.00 0.00 0.00 0.00 25.20 8.40 4.20 25.40 21.00 9.74 152.61 1.25
MEDIA 59.62 67.63 34.42 57.14 44.39 60.82 64.90 82.49 69.38 57.28 54.74 68.37 297.39 0.67
VARIANZA | 7204.78 | 5253.64 | 1506.45 | 6497.47 | 3665.46 | 6918.10 | 5605.35 | 10341.91 | 5835.62 | 3226.65 | 3570.45 | 6733.90 | 8767771.20 0.65
SESGO 1.45 0.43 0.80 1.34 1.66 1.43 0.97 1.28 1.07 0.92 1.80 1.03 0.19 0.99
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Tabla B.9. Estacién 16047.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 26.27 12.08 30.30 0.00 0.00 0.00 0.00 0.00 0.00 5.00 5.76 14.77 194.07
FEB 0.55 0.50 19.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.14 3.84 25.62
MAR 17.88 0.32 0.82 17.22 0.00 0.00 0.00 27.99 0.00 0.00 0.88 1.18 0.39
ABR 2.85 9.11 5.86 30.74 0.00 0.00 0.00 8.00 0.00 0.00 4.44 4.73 19.69
MAY 55.50 49.79 59.27 88.59 0.80 29.89 0.00 25.00 30.00 15.00 38.77 4.44 87.13
JUN 219.32 | 232.34 218.52 185.74 52.00 175.83 77.50 67.00 185.66 | 191.74 | 172.27 | 190.57 | 69.62
JUL 164.85 | 265.95 257.43 285.47 59.40 182.85 | 114.50 | 124.50 | 143.00 | 238.98 | 149.57 | 234.42 | 237.76
AGO 23295 | 246.52 220.51 219.15 25.70 | 221.25 | 126.00 | 107.50 | 135.50 | 275.79 | 204.82 | 205.98 | 245.35
SEP 222.73 | 252.28 256.28 184.31 28.40 48.00 362.00 40.50 190.00 | 186.00 | 177.63 | 176.66 | 221.15
OCT 97.36 104.69 109.67 47.38 7.70 3.00 130.00 | 120.50 | 140.00 42.57 81.90 58.16 115.78
NOV 7.72 21.03 70.05 4.05 0.00 0.00 25.50 17.50 18.00 31.29 13.56 12.35 34.13
DIC 4.45 1.23 4.68 2.22 2.00 0.00 0.00 0.00 2.68 23.00 2.11 0.13 4.35
MEDIA 87.70 99.65 104.40 88.74 14.67 55.07 69.63 44.87 70.40 84.11 71.07 75.60 104.59
VARIANZA | 9137.04 | 13097.84 | 10849.00 | 10441.19 | 471.09 | 7283.46 | 11401.37 | 2301.84 | 6429.94 [11199.78 | 6671.96 | 9102.76 | 9100.30
SESGO 0.66 0.64 0.57 0.85 1.33 1.28 2.09 0.83 0.49 0.92 0.66 0.80 0.48
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 1.06 10.24 2.18 8.49 2.14 0.00 0.00 5.50 27.00 0.00 90.00 18.12 1776.51 3.64
FEB 1.81 12.83 8.07 1.57 8.61 0.00 0.00 0.00 4.00 0.00 0.00 3.66 45.76 2.26
MAR 0.00 4.21 0.23 33.94 1.81 0.00 7.50 0.00 3.00 0.00 0.00 4.89 89.86 2.18
ABR 0.31 15.55 3.19 1.28 11.17 0.00 0.00 0.00 0.00 0.00 6.50 5.14 58.71 2.08
MAY 9.34 7147 9.07 0.70 25.66 7.00 1.50 12.00 151.00 54.00 0.00 3441 1395.85 1.53
JUN 169.22 | 196.05 | 99.23 147.71 | 140.02 | 162.50 | 150.00 | 152.50 38.50 52.00 165.00 | 146.28 | 3428.54 -0.57
JUL 222.02 | 24792 | 134.20 | 252.68 | 233.12 | 133.50 | 108.00 | 288.00 | 226.20 | 132.50 | 169.00 | 19191 | 4149.09 -0.23
AGO 181.69 | 220.69 | 177.63 | 243.60 | 229.73 | 128,50 | 241.00 | 111.50 | 247.50 | 139.50 | 111.00 | 187.47 | 3898.55 -0.85
SEP 188.25 | 165.78 | 143.12 | 17697 | 113.30 | 128,50 | 112.50 | 237.00 | 140.50 | 48.50 175.00 | 165.64 | 6008.69 0.16
oCT 72.65 100.95 54.07 26.97 5.99 50.00 26.00 22.50 75.00 6.50 94.50 66.41 1856.35 0.02
NOV 18.57 6.80 10.53 7.12 23.90 3.50 0.00 0.00 29.50 30.00 2.00 16.13 254.47 1.72
DIC 13.92 11.48 27.42 0.45 1.04 14.50 0.00 0.00 5.00 0.00 4.00 5.19 56.26 1.91
MEDIA 73.24 88.67 55.75 75.12 66.37 52.33 53.88 69.08 78.93 38.58 68.08 70.44 448.34 -0.58
VARIANZA | 7993.23 | 8886.90 | 4232.05 | 10055.20 | 8015.42 | 4287.20 | 6436.87 | 10746.54 | 8086.80 | 2551.54 | 5472.77 | 7677.17 | 10262878 -0.58
SESGO 0.74 0.67 0.89 1.02 1.21 0.75 1.43 1.34 0.98 1.31 0.41 0.93 0.15 1.20
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Tabla B.10. Estacion 16048.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 26.31 17.60 15.40 13.60 0.00 0.00 0.57 6.30 0.00 2.20 1.00 7.40 157.00
FEB 0.00 0.00 27.20 0.20 0.00 0.00 0.00 0.00 0.00 6.20 0.00 3.20 31.25
MAR 13.81 1.50 0.00 4.20 0.00 0.00 0.00 34.30 0.00 5.00 0.00 0.00 0.00
ABR 4.69 0.00 1.30 0.80 0.00 0.00 0.00 22.40 8.10 24.50 0.60 0.00 10.70
MAY 54.24 35.78 43.00 11740 | 69.60 18.70 0.00 54.60 42.60 55.00 50.90 0.50 51.70
JUN 215.07 | 19237 | 176.70 | 109.80 | 140.50 | 214.00 | 101.50 | 207.40 | 154.30 | 162.60 | 140.50 | 166.70 51.00
JUL 173.77 | 256.43 | 162.60 | 320.30 | 178.30 | 120.30 | 204.10 | 159.10 | 104.80 | 175.50 | 137.20 | 218.10 | 151.40
AGO 229.25 | 208.29 | 214.60 | 163.10 | 146.60 | 23090 | 274.50 | 178.70 | 147.20 | 324.30 | 223.80 | 163.50 | 234.10
SEP 194.09 | 209.38 | 107.80 | 103.60 | 96.70 75.00 197.10 | 117.50 | 22390 | 143.10 | 104.20 | 107.20 | 201.90
OCT 90.27 79.52 100.70 | 45.20 37.10 11.00 36.50 79.80 55.50 18.90 83.30 47.38 84.40
NOV 14.33 28.50 52.80 0.30 1.50 0.00 6.50 25.70 5.10 16.00 12.60 3.30 20.70
DIC 3.16 1.88 0.00 0.80 5.90 0.00 0.00 0.70 0.00 33.80 0.00 0.00 1.30
MEDIA 84.92 85.94 75.18 73.27 56.35 55.83 68.40 73.88 61.79 80.59 62.84 59.77 82.95
VARIANZA | 8396.25 | 10008.58 | 5752.39 | 9416.53 | 4593.40 | 7480.13 | 10126.77 | 5482.31 | 5978.06 | 10036.01 | 5619.01 | 6638.85 | 6770.86
SESGO 0.65 0.74 0.71 1.65 0.77 1.42 1.20 0.76 1.05 1.52 0.98 1.02 0.77
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 2.00 1.20 14.70 0.00 6.30 0.00 25.80 21.00 0.05 78.10 16.52 1177.80 3.47
FEB 1.80 16.70 49.00 0.00 0.00 2.80 8.20 9.10 2.10 15.70 21.82 8.14 162.79 1.93
MAR 0.00 0.00 0.00 29.60 0.00 0.00 0.00 4.20 0.50 3.63 1.85 4.11 83.38 2.74
ABR 0.00 1.20 4.00 0.00 1.80 6.10 0.00 0.00 0.00 13.66 31.88 5.49 80.20 1.90
MAY 0.00 53.10 11.50 0.00 31.50 7.90 20.30 48.30 44.10 78.30 45.82 38.95 810.69 0.60
JUN 157.90 | 165.60 68.30 87.50 98.50 | 227.50 | 34090 | 177.00 60.40 70.50 | 204.79 | 153.81 4446.05 0.64
JUL 177.60 | 263.00 82.20 | 219.20 | 149.20 | 195.80 | 175.00 | 210.80 | 306.50 | 233.48 | 242.13 | 192.37 3454.30 0.38
AGO 151.00 | 281.90 | 143.00 | 176.20 | 21240 | 141.30 | 198.20 | 160.90 | 214.30 86.10 | 234.09 | 19743 2862.84 0.34
SEP 152.70 96.10 118.70 | 194.70 59.40 98.60 102.10 | 145.10 | 187.50 51.70 130.16 | 134.09 2509.75 0.32
oCT 21.10 116.81 37.10 33.80 0.00 39.70 39.10 21.60 23.00 20.30 117.34 | 51.64 1151.32 0.58
NOV 18.20 0.00 0.00 0.00 13.20 18.47 6.80 240 61.30 20.00 11.37 14.13 251.56 1.75
DIC 6.50 0.20 30.90 1.00 6.50 0.00 15.60 6.90 0.00 46.00 12.20 7.22 153.82 2.15
MEDIA 57.23 83.05 45.49 63.06 47.71 62.04 75.52 67.68 76.73 53.29 94.29 68.66 168.34 0.06
VARIANZA | 5827.87 | 10843.11 | 2364.40 | 7198.08 | 4954.91 | 6878.19 | 11855.45 | 6488.05 | 10427.96 | 4091.28 | 8122.51 | 7306.29 | 5816414.18 0.12
SESGO 0.81 1.08 0.94 1.10 1.56 1.18 1.62 0.85 1.43 2.27 0.70 1.12 0.16 1.13
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Tabla B.11. Estacion 16056.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 29.17 11.34 31.89 3.35 0.52 0.19 0.60 10.60 0.00 5.20 0.00 12.40 622.50
FEB 0.16 0.19 15.73 3.04 1.32 0.58 0.00 0.00 1.20 5.30 0.00 22.10 25.00
MAR 14.34 0.59 1.61 21.54 0.35 0.64 0.00 9.00 7.90 5.30 0.00 0.00 0.00
ABR 3.94 10.47 10.25 30.19 0.36 0.96 0.00 3.90 0.00 19.40 0.00 0.00 4.80
MAY 55.22 49.85 53.28 94.51 68.26 30.71 2.00 51.00 54.00 84.92 2.00 0.30 47.10
JUN 208.48 | 238.69 206.83 221.53 | 205.20 | 166.49 | 223.30 | 151.20 | 393.80 302.30 232.60 179.59 97.70
JUL 188.49 | 278.56 277.66 261.44 | 156.55 | 207.99 | 224.32 | 231.00 | 196.00 442.30 222.80 309.70 270.50
AGO 222.76 | 24941 197.78 201.43 | 147.11 | 223.88 | 263.57 | 209.30 | 427.80 447.30 339.20 340.90 253.80
SEP 182.86 | 242.18 273.48 194.53 | 116.55 | 101.98 | 270.08 | 195.20 | 175.70 219.20 243.70 278.80 281.50
OCT 97.06 108.27 106.51 43.54 60.42 37.88 107.73 49.06 239.50 29.60 137.10 175.00 293.80
NOV 10.67 23.28 74.89 2.52 12.34 5.23 8.84 64.00 10.10 50.40 23.60 23.70 8.00
DIC 2.80 2.09 4.13 2.28 17.25 2.88 0.12 6.22 0.00 58.20 0.00 16.30 16.30
MEDIA 84.66 101.24 104.50 89.99 65.52 64.95 91.71 81.71 125.50 139.12 100.08 113.23 160.08
VARIANZA | 8154.91 | 13401.35|11264.55|10081.16 | 5371.75 | 7572.04 | 13940.38 | 7942.84 | 25346.99 | 28851.61 | 16122.38 | 18213.15 | 35988.45
SESGO 0.59 0.64 0.70 0.71 0.78 1.07 0.68 0.76 1.01 1.12 0.77 0.74 1.39
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0 13.5 3.1 4.5 10.3 3 7.8 41.5 22.631 0 106.8 | 39.204 | 15954.319 | 4.659916
FEB 5.5 12.3 0 0 39 9.5 0 22.6 10.3769 10.1 0.3 6.2162 | 64.433624 | 1.258893
MAR 0 7.12884 0 334 7.4 0 9.5 0 10.0235 3.8 0.8 5.5552 | 66.556709 | 2.1521
ABR 0 17.854 0 5.2 5.6 0 1.8 0 0 0.4 16.5 5.4843 | 64.70628 | 1.761996
MAY 0 69.2 3.5 0 7.4 11 2.3 75.9 238.7 167.1 26 49.761 | 3250.2486 | 1.940083
JUN 194.8 274.8 119.6 384 160 284.7 525 406.9 97.3 104.6 337.7 |238.21 | 11862.363 | 0.922649
JUL 256 356.3 210.6 359.5 426.6 221.9 324.4 371.6 3771 181.1 318.8 | 27797 | 6333.6701 | 0.518217
AGO 262.5 218.4 386.6 574.1 174.9 168.7 256.7 319.3 374.2 199.9 3389 |283.27 | 10736.63 | 1.117503
SEP 278.8 276.8 4214 162408 | 245.6 205.6 158.8 396.4 305.4 106.5 2715 |233.54 | 6417.9104 | 0.433367
oCT 31.6 193.4 86.4 |29.5718| 371 92.9 134 96 146.2 71.5 2064 |108.77 | 5065.6575 | 1.004492
NOV 28.3 5.8 23.2 8.80101 17.3 60.4 3.2 0 1154 85.5 24.2 28.736 | 924.01082 | 1.504207
DIC 7.5 114137 | 34.2 0.39482 2.1 7.4 13.9 0 15.5 41.1 20.3 11.766 | 214.14819 | 1.890228
MEDIA 88.75 |121.408|107.383 | 130.156 | 91.5167 | 88.7583 | 119.783 | 144.183 | 142.736 | 80.9667 | 139.017 | 107.37 | 680.01232 | 0.276934
VARIANZA | 14316.9 | 17542 |23319.5|39226.4 | 18176 | 10822 | 28919.6 | 30043.9 | 21192.2 | 5320.38 | 20753.3 | 17995 | 91213221 | 0.642031
SESGO 0.87013 | 0.63061 | 1.43571 | 1.42816 | 1.68569 | 0.81692 | 1.49136 | 0.75433 | 0.67153 | 0.39972 | 0.45461 | 0.8999 | 0.1229668 | 0.872329
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Tabla B.12. Estacion 16061.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 23.00 0.00 26.00 8.00 0.00 0.11 1.00 1.82 0.00 29.00 13.00 33.00 118.00
FEB 0.00 0.00 4.00 1.00 3.00 6.00 6.00 0.00 0.00 9.00 7.00 6.00 41.00
MAR 11.00 0.00 0.00 21.00 1.00 0.00 0.01 38.00 0.00 0.00 1.00 2.00 0.00
ABR 0.00 14.00 18.00 39.50 0.00 4.00 0.00 58.50 5.00 13.00 8.00 4.00 11.00
MAY 9.00 23.00 15.00 43.30 91.00 30.00 0.62 25.00 37.00 80.00 17.00 3.00 116.00
JUN 120.00 | 98.70 36.70 40.00 158.00 | 67.00 152.17 47.00 124.50 | 151.00 | 170.00 | 110.00 | 41.00
JUL 105.80 | 139.20 | 178.20 | 123.50 72.00 | 230.00 | 200.57 | 197.50 | 104.00 | 204.00 | 164.00 | 261.00 | 228.20
AGO 141.00 | 146.90 | 83.60 123.70 | 87.00 183.80 | 250.12 77.00 195.40 | 207.00 | 167.00 | 182.50 | 157.00
SEP 115.60 | 198.00 | 153.00 | 136.08 | 84.50 99.50 233.81 60.50 159.50 | 111.50 | 110.00 | 177.00 | 161.00
OCT 41.00 85.00 68.50 44.50 65.30 19.00 92.76 7.00 89.00 34.00 15.00 9.00 87.00
NOV 0.00 15.00 28.30 0.00 5.00 0.00 14.80 9.00 1.00 26.50 13.00 6.00 52.00
DIC 7.00 0.00 0.00 0.00 0.30 11.00 0.00 0.00 0.00 38.00 0.00 0.00 1.00
MEDIA 47.78 59.98 50.94 48.38 47.26 54.20 79.32 43.44 59.62 75.25 57.08 66.13 84.43
VARIANZA | 3081.82 | 4990.99 | 3553.96 | 2591.29 | 2785.20 | 6113.88 | 10361.02 | 3071.05 | 5145.85 | 5685.52 | 5240.81 | 8514.28 | 5294.04
SESGO 0.75 0.85 1.38 091 0.74 1.56 0.80 2.16 0.79 0.92 0.93 1.21 0.59
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.69 9.37 2.15 11.69 0.00 0.00 4.00 18.00 15.00 0.02 66.31 15.84 715.90 2.88
FEB 2.48 13.08 7.79 0.47 9.00 0.00 0.00 8.00 5.00 6.41 7.99 5.97 69.72 341
MAR 0.00 3.25 0.19 24.30 0.00 0.00 3.00 0.00 6.00 5.59 2.06 4.93 91.71 2.49
ABR 0.35 14.74 191 0.41 12.00 33.00 20.00 0.00 0.00 12.50 15.45 11.89 207.38 1.89
MAY 5.18 64.25 8.33 0.17 89.00 31.71 53.00 34.00 77.00 73.64 9.00 38.97 1136.81 0.73
JUN 171.88 | 203.19 | 86.33 168.46 66.00 | 238.79 | 209.00 | 191.00 48.00 109.20 | 146.00 | 123.08 3611.52 0.08
JUL 217.12 | 22394 | 153.89 | 229.18 | 302.00 | 214.96 | 98.00 290.00 314.31 | 198.00 | 207.03 | 194.02 4194.25 -0.06
AGO 17412 | 207.22 | 204.54 | 280.00 | 162.00 | 152.95 | 182.00 | 272.00 260.17 | 175.00 | 191.48 | 177.65 2969.14 0.02
SEP 172.56 | 173.77 | 17354 | 16790 | 101.10 | 160.52 | 190.00 | 128.50 162.31 83.21 124.19 | 143.23 1751.35 -0.05
oCT 66.15 98.26 68.37 32.77 0.00 7744 58.00 30.00 68.67 57.00 97.67 54.64 943.39 -0.28
NOV 45.00 5.24 12.77 0.95 22.00 22.54 77.00 6.00 47.43 34.33 6.93 18.78 397.62 1.42
DIC 15.85 8.12 29.27 0.20 0.00 7.89 7.00 16.00 10.43 19.00 21.49 8.02 110.57 1.44
MEDIA 72.61 85.37 62.42 76.37 63.59 78.32 75.08 82.79 84.53 64.49 74.63 66.42 178.47 -0.17
VARIANZA | 7289.83 | 8316.19 | 5650.97 | 10845.31 | 8375.32 | 7950.02 | 6130.45 | 11959.98 | 11152.34 | 4473.43 | 5841.56 | 6433.96 | 7534733.00 0.52
SESGO 0.71 0.59 0.99 1.05 1.87 0.85 0.79 1.18 1.44 1.06 0.68 1.03 0.16 1.44
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Tabla B.13. Estacion 16071.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 18.78 17.46 23.68 5.76 1.94 0.08 0.19 1.94 2.00 3.75 1.43 9.53 257.05
FEB 1.17 1.21 17.88 1.44 2.95 0.56 0.03 0.19 16.80 6.47 0.24 3.37 19.52
MAR 8.89 1.31 0.46 7.59 0.71 1.46 0.00 21.93 1.50 1.81 1.05 0.28 0.50
ABR 2.60 2.55 3.66 8.39 0.51 0.28 0.00 25.01 49.50 7.77 1.69 0.81 9.00
MAY 57.80 40.39 57.96 76.67 75.39 21.29 0.58 33.75 7.60 73.98 27.06 3.90 63.83
JUN 190.85 | 218.62 | 196.81 | 154.74 | 147.84 | 183.07 | 155.03 | 165.71 | 206.00 193.14 | 176.25 | 219.24 66.25
JUL 163.81 | 210.43 | 229.69 | 268.73 | 149.24 | 156.81 | 19933 | 176.81 | 345.50 25041 | 164.71 | 239.05 237.14
AGO 233.33 | 235.76 | 174.88 | 209.97 | 148.55 | 195.21 | 243.46 | 158.17 | 146.00 304.57 | 207.40 | 231.81 230.88
SEP 224.14 | 242.05 | 204.14 | 14596 | 96.05 104.59 | 24092 | 115.07 | 281.00 163.74 | 168.22 | 161.65 206.44
OCT 59.27 110.25 92.87 3291 47.51 32.62 93.44 94.03 13.50 26.59 93.95 76.04 126.55
NOV 8.69 17.20 83.43 5.57 7.34 5.81 19.07 36.11 36.50 38.48 10.06 9.31 29.13
DIC 2.69 0.50 3.85 2.67 14.69 0.67 1.25 2.12 1.22 32.99 2.14 0.78 7.50
MEDIA 81.00 91.48 90.78 76.70 57.73 58.54 79.44 69.24 92.26 91.98 71.18 79.65 104.48
VARIANZA | 8780.03 | 10929.39 | 7701.67 | 8920.12 | 3968.71 | 6144.05 | 10403.77 | 4714.20 | 14932.08 | 11539.57 | 7124.89 | 10449.15 | 10279.77
SESGO 0.78 0.60 0.51 1.03 0.61 0.98 0.78 0.59 1.23 1.03 0.62 0.80 0.51
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.50 8.54 2.10 8.00 2.00 0.00 0.53 19.00 25.15 0.00 97.50 21.12 2929.64 4.03
FEB 2.11 13.94 16.00 2.50 14.00 5.50 2.96 16.50 13.00 34.00 23.50 8.99 84.97 1.02
MAR 0.00 3.39 0.17 56.00 5.80 0.00 3.99 7.50 11.50 4.30 0.00 5.84 139.77 3.69
ABR 0.35 15.11 0.00 1.50 23.50 23.50 4.04 0.00 0.00 42.00 24.50 10.26 195.94 1.60
MAY 4.76 66.27 0.00 2.50 44.50 152.50 17.27 32.00 120.00 74.70 58.00 46.36 1503.25 0.95
JUN 175.26 | 206.11 | 105.70 | 126.70 216.00 399.00 310.70 380.00 131.30 | 174.50 | 180.00 | 194.95| 5747.17 1.38
JUL 117.00 | 229.14 | 49.00 300.50 378.00 257.00 209.91 556.00 409.90 | 303.00 | 347.00 |247.84 | 11461.97 0.94
AGO 200.50 | 207.25 | 230.90 59.90 335.00 316.50 194.84 275.50 297.00 | 235.00 | 316.00 | 224.52 | 4048.88 -0.36
SEP 197.50 | 179.40 | 107.20 | 273.00 283.50 220.50 128.21 212.89 343.50 | 144.00 | 212.50 | 194.01 | 4112.67 0.37
oCT 64.17 100.33 72.34 2.00 13.50 177.00 65.33 43.24 122.50 | 139.00 90.64 74.57 1910.99 0.30
NOV 19.30 4.96 13.96 41.00 36.50 41.00 14.38 1.78 69.00 13.60 3.00 23.55 439.51 1.42
DIC 16.46 8.28 28.63 4.50 0.00 1.50 7.27 5.66 8.50 35.00 13.00 8.41 106.00 1.68
MEDIA 66.49 86.89 52.17 73.18 112.69 132.83 79.95 129.17 129.28 99.93 113.80 | 88.37 518.28 0.52
VARIANZA | 6849.51 | 8597.74 | 4748.38 | 11375.93 | 21275.00 | 19923.38 | 11195.83 | 34377.19 | 20552.37 | 9786.34 | 14983.93 | 11648 | 45960168 1.88
SESGO 0.86 0.58 1.79 1.60 1.00 0.65 1.23 1.46 1.04 091 0.99 0.92 0.12 0.96
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Tabla B.14. Estacion 16085.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 25.04 5.37 30.82 0.00 0.00 0.45 0.65 6.05 0.00 8.68 7.50 16.80 205.46

FEB 0.00 0.44 13.51 1.33 0.78 1.00 1.71 0.12 0.01 7.24 1.28 3.82 35.60

MAR 17.76 0.09 0.00 26.30 0.32 0.42 0.00 29.15 0.04 1.18 0.12 1.17 0.22

ABR 2.49 8.82 5.70 2.50 0.00 1.04 0.00 38.49 6.66 16.79 6.58 5.00 25.58

MAY 58.05 37.19 43.86 49.50 77.97 32.46 0.57 41.89 2.70 89.26 38.39 3.09 100.45

JUN 245.21 | 19892 | 143.23 95.30 210.30 | 281.00 151.00 | 117.04 | 182.50 | 209.70 | 48.00 192.36 67.41

JUL 173.59 | 26591 | 235.39 | 374.50 | 111.00 | 185.82 242.00 | 215.21 | 237.00 | 155.50 | 195.00 | 271.33 | 228.49

AGO 237.36 | 226.10 | 211.05 | 247.60 60.50 237.63 205.00 | 161.00 33.00 263.39 | 177.00 | 211.04 | 200.00

SEP 219.18 | 19690 | 212.58 | 138.38 | 224.50 | 102.32 23540 | 128.50 | 184.00 | 164.33 73.00 206.13 | 232.60

OCT 101.94 83.55 100.99 41.13 0.60 24.13 80.93 45.27 378.00 54.83 41.50 55.24 126.12

NOV 9.99 30.15 57.79 2.33 11.11 2.40 8.94 31.52 4.50 3141 0.00 15.28 45.94

DIC 4.45 1.25 4.09 2.33 26.00 2.83 0.00 3.57 3.32 41.44 1.00 0.05 5.28

MEDIA 91.25 87.89 88.25 81.77 60.26 72.62 77.18 68.15 85.98 86.98 49.11 81.78 106.09

VARIANZA | 9958.16 | 10622.51 | 8076.26 | 14037.33 | 6719.69 | 10798.83 | 10359.07 | 4899.12 | 16243.94 | 7985.43 | 4667.21 | 11001.52 | 8004.27

SESGO 0.66 0.75 0.69 1.77 1.33 1.23 0.82 1.06 1.37 0.90 1.57 0.87 0.35
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 2.03 6.00 0.00 0.00 3.50 0.00 0.00 17.00 14.00 0.00 74.50 17.66 1864.03 3.97
FEB 1.34 0.00 0.00 0.00 0.00 6.50 0.00 2.00 8.50 0.00 0.00 3.55 58.38 3.57
MAR 0.00 0.00 0.00 22.00 0.00 0.00 2.00 0.00 6.00 0.00 7.50 4.76 82.43 1.91
ABR 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 0.00 0.00 1.50 5.11 88.35 2.61
MAY 5.36 0.00 2.00 0.00 1.00 3.00 4.00 24.00 105.00 74.00 29.00 34.28 1188.47 0.74
JUN 165.40 | 145.00 | 115.51 | 130.00 195.50 223.74 450.50 346.50 41.50 191.50 | 189.50 | 180.69 | 8292.98 1.11
JUL 222.72 | 246.25 | 140.06 | 203.50 334.00 178.70 284.50 224.50 24750 | 164.00 | 212.00 |222.85| 3465.55 0.60
AGO 187.89 | 286.63 | 247.50 | 499.00 230.50 310.50 125.00 216.00 319.50 | 117.00 | 245.50 |218.99 | 8363.61 0.72
SEP 189.11 | 177.65 | 204.50 | 218.50 57.00 99.50 152.00 204.00 71.00 79.00 364.50 | 172.27 | 4927.80 0.40
oCT 95.56 105.08 43.00 47.00 3.50 138.50 99.00 2.50 217.00 12.00 219.50 | 88.20 7258.59 1.98
NOV 21.36 11.38 0.00 0.00 0.00 8.50 0.00 0.00 28.50 46.50 0.00 15.32 300.39 1.08
DIC 8.89 991 31.78 0.00 1.00 33.00 0.00 0.00 12.50 0.00 0.00 8.03 147.13 1.78
MEDIA 74.97 82.32 65.36 93.33 68.83 83.62 93.08 86.38 89.25 57.00 111.96 | 80.98 215.68 -0.17
VARIANZA | 8207.12 | 11395.84 | 7966.51 | 23019.56 | 13575.06 | 11344.84 | 20769.67 | 15462.01 | 12172.70 | 4753.86 | 16199.88 | 11177 | 22220584 0.85
SESGO 0.66 0.95 1.16 2.02 1.55 1.10 1.73 1.12 1.24 0.96 0.73 1.11 0.17 0.47
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Tabla B.15. Estacion 16087.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 19.50 33.60 42.00 3.91 1.55 0.00 0.36 2.57 0.11 8.01 5.54 11.85 | 206.20
FEB 0.00 0.21 26.00 2.52 1.84 0.00 1.10 0.10 1.10 6.00 2.23 3.07 0.00
MAR 35.20 0.00 0.01 19.20 0.64 1.19 0.18 26.43 0.23 1.06 1.40 0.74 0.00
ABR 17.00 0.00 5.02 26.28 0.15 3.00 0.00 38.62 741 10.52 6.73 3.25 27.00
MAY 78.10 25.70 58.01 77.67 61.92 68.20 2.27 41.08 30.72 67.84 34.96 2.62 38.00
JUN 24290 | 201.20 | 122.01 | 157.86 | 175.22 | 175.60 | 149.41 | 147.69 | 185.73 | 170.65 | 166.73 | 182.19 | 61.00
JUL 205.30 | 155.40 | 166.00 | 193.83 | 158.15 | 107.70 | 197.80 | 191.84 | 192.42 | 219.04 | 145.53 | 239.94 | 191.20
AGO 218.30 | 225.00 | 112.61 | 168.49 | 136.35 | 300.60 | 272.30 | 134.39 | 179.33 | 253.73 | 193.58 | 216.97 | 265.70
SEP 292.70 | 158.50 | 182.00 | 104.05 | 114.47 | 78.50 202.90 94.05 169.31 | 146.67 | 170.86 | 172.73 | 204.96
OCT 94.80 98.30 107.52 28.45 54.85 34.30 207.20 69.70 84.50 35.60 66.59 47.36 171.30
NOV 0.00 3540 78.00 2.92 13.03 13.00 20.30 34.74 7.93 30.22 12.20 8.47 33.08
DIC 5.30 0.00 3.00 1.86 17.85 9.00 0.00 4.94 1.05 29.86 0.76 0.20 5.08
MEDIA 100.76 77.78 75.18 65.59 61.34 65.92 87.82 65.51 71.65 81.60 67.26 74.12 100.29
VARIANZA | 11788.44 | 7317.67 | 3991.27 | 5274.58 | 4509.32 | 8444.88 | 11597.27 | 3999.25 | 7176.33 | 8270.31 | 6113.21 | 9476.09 | 9757.68
SESGO 0.71 0.68 0.37 0.81 0.68 1.81 0.59 0.88 0.61 0.96 0.70 0.86 0.46
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 3.00 25.50 3.80 6.00 2.50 5.70 0.00 39.60 12.80 0.00 88.30 21.77 1954.68 3.55
FEB 4.00 9.50 1.00 0.40 0.00 3.20 0.00 14.00 5.30 15.50 0.00 4.04 40.35 2.33
MAR 0.00 21.00 0.00 0.00 4.70 0.00 6.60 9.10 17.50 4.60 0.50 6.26 99.46 1.73
ABR 0.00 9.60 6.00 0.00 7.40 12.20 20.30 0.00 0.00 8.30 16.70 9.40 105.62 1.35
MAY 24.50 76.80 4.00 0.00 17.80 18.70 40.20 34.30 86.90 52.20 36.20 40.78 704.59 0.10
JUN 123.00 | 23490 | 110.00 | 12540 | 196.20 | 101.20 | 194.00 | 137.50 52.90 87.50 194.50 | 153.97 2435.70 -0.33
JUL 258.20 | 279.50 | 185.50 | 265.80 | 170.70 | 229.00 | 191.10 | 250.50 | 343.00 | 257.40 | 198.40 | 208.05 2581.71 0.61
AGO 147.00 | 248.01 | 151.60 | 160.20 | 298.70 | 193.30 | 144.70 | 188.50 | 205.00 | 159.90 | 273.80 | 202.00 3054.48 0.31
SEP 168.20 | 155.50 | 225.50 | 169.90 | 136.80 | 230.50 | 115.40 | 159.30 | 160.20 | 114.60 | 117.00 | 160.19 2373.05 0.72
oCT 48.00 89.50 26.50 56.00 2.50 64.70 38.70 62.40 28.90 27.40 65.40 67.10 2128.51 1.64
NOV 42.00 20.00 16.00 0.50 12.70 36.00 8.90 0.00 52.10 17.70 24.30 21.65 344.54 1.33
DIC 4.60 23.00 39.00 0.00 2.80 1.00 17.20 8.00 7.50 28.40 14.40 9.37 121.22 1.38
MEDIA 68.54 99.40 64.08 65.35 71.07 74.63 64.76 75.27 81.01 64.46 85.79 75.38 142.12 1.05
VARIANZA | 7275.94 | 10593.75 | 6692.95 | 8439.07 | 10503.50 | 8397.75 | 5639.20 | 7415.06 | 11003.99 | 6152.67 | 8362.47 | 7841.36 | 5334033.57 0.03
SESGO 1.21 0.85 1.08 1.18 1.30 1.02 0.95 1.00 1.73 1.63 1.01 0.96 0.14 0.83
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Tabla B.16. Estacion 16088.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 24.35 5.98 27.67 2.50 0.13 0.32 0.00 0.00 0.00 0.00 1.50 0.00 291.00
FEB 0.13 0.23 13.67 247 1.51 0.69 0.00 0.00 0.00 1.00 0.00 0.00 54.00
MAR 11.50 0.64 1.46 21.34 0.28 0.75 0.00 34.50 0.00 0.00 0.50 0.00 0.00
ABR 2.21 10.91 8.72 27.94 0.56 1.01 0.00 4.00 0.00 5.00 0.50 0.00 16.00
MAY 55.26 3741 28.56 78.78 60.82 29.60 0.00 35.00 87.00 127.00 22.50 0.00 50.50
JUN 20598 | 19043 | 151.26 | 168.41 | 196.86 | 173.31 | 384.50 255.30 822.50 422.50 343.50 407.00 107.00
JUL 179.65 | 246.03 | 229.25 | 194.83 | 156.46 | 206.60 | 224.14 270.00 390.50 472.50 188.50 334.00 263.50
AGO 21548 | 204.24 | 163.25 | 169.85 | 144.40 | 22492 | 261.67 394.50 466.00 537.50 402.50 581.00 379.00
SEP 184.11 | 199.18 | 218.57 | 125.50 | 118.11 96.19 248.49 277.50 214.50 525.00 370.00 286.00 176.00
OCT 96.97 81.28 88.24 3548 62.11 31.29 110.75 136.00 329.00 5.50 294.00 38.26 246.00
NOV 11.49 24.93 64.33 2.75 13.09 5.66 7.23 14.00 36.50 72.50 12.00 2.50 35.00
DIC 3.06 1.87 3.23 1.31 16.75 3.72 0.60 2.50 0.00 28.50 0.00 0.00 0.00
MEDIA 82.52 83.59 83.19 69.26 64.26 64.50 103.12 118.61 195.50 183.08 136.29 137.40 134.83
VARIANZA | 7877.44 | 9373.69 | 7327.63 | 5643.02 | 5136.24 | 7684.91 | 19365.73 | 20275.35 | 68242.00 | 53301.22 | 28783.16 | 42863.52 | 17225.65
SESGO 0.58 0.72 0.74 0.70 0.75 1.10 0.96 0.84 1.43 0.78 0.64 1.21 0.64
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 0.00 0.00 11.50 4.50 4.70 0.00 34.50 26.00 0.00 84.00 21.61 3650.97 4.22
FEB 0.00 18.00 0.00 0.00 0.00 32.00 0.00 16.60 19.50 4.00 9.50 7.22 172.68 243
MAR 0.00 0.00 0.00 26.00 1.00 0.00 4.00 2.50 17.00 7.50 0.00 5.37 92.74 1.98
ABR 0.00 29.00 1.50 0.00 1.50 0.00 0.00 0.00 0.00 0.00 29.86 5.78 96.28 1.81
MAY 0.00 61.00 5.00 0.00 18.50 66.50 0.00 31.00 86.00 28.00 22.50 38.79 1133.82 0.83
JUN 406.00 | 331.00 | 84.50 188.50 | 122.18 | 256.50 | 364.00 | 316.50 | 39.00 105.80 | 300.50 | 264.29 | 26908.81 1.66
JUL 201.00 | 326.50 | 254.00 | 222.70 | 421.50 | 245.00 | 361.50 | 486.00 | 369.00 | 199.30 | 321.30 | 281.82 | 8891.25 0.80
AGO 241.50 | 214.50 | 270.30 | 428.50 | 318.30 | 219.50 | 301.50 | 309.00 | 284.50 | 273.90 | 237.06 | 301.79 | 13552.21 0.93
SEP 219.00 | 325.50 | 114.97 | 242.00 | 135.51 | 249.50 | 210.00 | 318.50 | 195.40 | 153.30 | 119.07 | 221.75| 9476.23 1.35
oCT 148.00 | 116.00 | 109.50 | 49.00 5.50 132.50 0.00 118.50 | 116.50 | 157.40 | 132.50 | 110.01 | 7137.55 1.12
NOV 58.00 0.00 39.50 0.00 40.50 41.00 9.00 3.50 101.50 | 45.80 52.50 28.89 729.70 0.99
DIC 6.77 0.00 47.00 0.00 0.00 2.00 4.00 13.50 17.50 24.30 2.30 7.45 137.56 2.17
MEDIA 106.69 | 11846 | 77.19 97.35 89.08 104.10 | 104.50 | 137.51 | 105.99 | 83.28 109.26 | 107.90 | 1131.66 1.09
VARIANZA | 18203.9 | 19825.2 | 9293.21 | 19708.1 | 19916 |11901.4 | 24295.5| 29369 |14083.1 | 8594.42 | 13593 | 20078 | 240839103 | 1.834548
SESGO 1.08 0.77 1.28 1.43 1.73 0.50 1.00 0.99 1.34 0.92 0.95 0.96 0.10 0.74

U.M.S.N.H.
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Tabla B.17. Estacion 16090.

ANEXOS

MES

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

ENE

19.30

6.93

12.50

17.50

0.00

0.00

0.00

0.00

0.00

0.00

0.20

5.90

351.80

FEB

0.00

4.64

6.50

0.00

0.21

0.00

0.00

0.00

0.00

36.60

0.00

0.00

42.00

MAR

6.53

0.00

0.00

17.50

0.00

0.00

0.00

8.00

0.00

0.00

0.00

0.00

0.00

ABR

2.18

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

2.10

MAY

84.99

23.39

5.00

22.00

65.00

0.00

0.00

13.50

30.00

52.70

0.00

0.00

13.70

JUN

261.50

184.03

77.00

115.30

143.50

122.50

159.00

54.00

76.50

225.02

179.60

199.90

19.30

JUL

83.86

176.49

209.00

91.00

57.00

307.00

139.50

40.50

115.50

263.91

55.50

111.60

75.20

AGO

166.78

136.50

120.00

100.50

101.00

43.50

69.00

73.50

96.00

274.00

141.50

177.00

137.40

SEP

126.42

275.61

112.00

84.50

159.00

113.00

391.00

63.00

67.00

123.50

40.70

49.90

87.70

OCT

121.51

7241

15.00

27.50

56.50

12.50

20.00

118.50

157.70

7.00

17.20

50.30

175.50

NOV

47.30

17.19

88.00

0.00

10.00

0.00

2.00

40.50

13.00

2.00

11.00

0.00

16.00

DIC

0.44

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

22.50

0.00

0.00

16.60

MEDIA

76.73

74.77

53.75

39.65

49.35

49.88

65.04

34.29

46.31

83.94

37.14

49.55

78.11

VARIANZA | 6

654.72 | 8

971.37

455252 |1

982.08

3419.49

8565.69

13820.20

1431.38

300930 |1

1885.95

3716.18

5394.19

10585.25

SESGO

1.08

1.09

1.23

0.75

0.89

2.30

2.28

1.01

0.88

1.05

1.78

1.35

1.98

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA

SESGO

ENE

0.00

2.10

0.00

2.50

6.50

0.00

0.00

26.90

19.20

0.00

77.90

22.88

5188.08

4.52

FEB

0.00

4.70

0.00

0.00

2.00

20.00

0.00

0.00

6.60

0.00

9.40

5.53

130.10

2.53

MAR

0.00

0.00

0.00

10.90

0.00

0.00

0.00

0.00

9.80

0.00

0.00

2.20

22.26

2.15

ABR

0.00

13.10

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.72

7.31

4.54

MAY

0.00

9.00

0.00

0.00

0.00

48.73

0.00

8.10

101.80

22.40

13.00

21.39

831.61

1.61

JUN

143.90

183.80

86.50

162.90

184.00

113.80

208.10

133.30

28.80

21.30

92.10

132.32

4360.92

-0.11

JUL

133.60

142.50

70.10

150.10

340.20

171.70

80.90

197.80

163.90

91.90

278.90

147.82

6873.39

0.89

AGO

206.50

78.20

169.30

352.80

99.10

25.00

127.30

83.30

232.50

46.80

201.80

135.80

5980.56

1.09

SEP

157.00

136.00

132.40

117.70

96.10

60.60

43.20

119.10

74.70

18.80

111.70

115.03

6193.84

2.22

oCT

15.90

55.80

15.60

14.00

70.40

87.50

31.00

75.20

95.50

31.70

34.90

57.46

2280.56

1.10

NOV

15.40

2.40

21.00

0.00

0.30

19.00

35.30

1.40

19.60

66.00

1.90

17.89

518.66

1.80

DIC

4.00

3.40

52.60

0.00

0.00

0.00

5.20

5.50

17.50

2.60

7.00

5.72

139.55

3.11

MEDIA

56.36

52.58

45.63

67.58

66.55

45.53

44.25

54.22

64.16

25.13

69.05

55.40

228.11

0.10

VARIANZA

6203.48

4448.17

3369.09

12082.9

1]10954.88

2967.95

4241.76

4474.59

5328.69

885.20

8168.12

6129.72

13452460

0.62

SESGO

0.97

1.03

1.18

1.86

1.92

1.34

1.79

1.06

1.38

1.25

1.48

1.37

0.20

0.75

U.M.S.N.H.

142



Tabla B.18. Estacion 16092.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 27.54 10.38 19.95 6.77 1.61 0.07 0.12 1.50 0.00 3.55 1.59 8.98 262.66

FEB 0.85 0.92 16.92 1.27 2.57 0.45 0.01 0.17 0.12 7.65 0.27 2.75 20.66

MAR 6.53 1.23 0.44 11.40 0.60 1.26 0.00 19.09 0.39 1.65 1.09 0.25 0.59

ABR 10.84 3.61 3.69 7.23 0.53 0.29 0.00 21.59 2.98 6.70 1.62 0.73 8.04

MAY 61.47 19.77 36.78 63.86 74.34 18.34 1.97 35.87 29.85 63.68 23.99 3.64 58.25

JUN 192.63 | 169.83 | 12645 | 129.68 | 153.95 | 184.02 | 139.24 | 156.90 | 194.88 | 172.16 | 164.94 | 205.02 61.98

JUL 229.18 | 166.81 | 281.30 | 232.22 | 132.72 | 16893 | 184.41 | 173.42 | 189.04 | 226.27 | 155.86 | 222.61 | 221.50

AGO 260.02 | 173.36 | 303.04 | 184.16 | 133.72 | 175.18 | 216.54 | 150.58 | 179.62 | 285.35 | 192.15 | 221.88 | 215.63

SEP 21545 | 17485 | 27410 | 120.61 | 118.99 | 10298 | 249.70 | 105.85 | 164.21 | 156.60 | 147.76 | 149.52 | 199.23

OCT 73.45 73.17 92.64 29.16 45.82 30.88 84.07 92.10 123.61 25.22 73.98 69.83 132.54

NOV 6.27 17.30 58.00 4.31 7.22 4.17 17.29 3342 8.38 31.83 8.43 7.75 26.74

DIC 2.62 0.47 4.60 2.26 12.34 0.59 0.89 1.62 0.89 29.88 1.80 0.63 7.68

MEDIA 90.57 67.64 101.49 66.08 57.04 57.26 74.52 66.01 74.50 84.21 64.46 74.46 101.29

VARIANZA | 10486.96 | 6232.37 | 13863.10 | 6544.58 | 3832.74 | 5968.49 | 9396.99 | 4364.01 | 7508.53 | 9854.49 | 6047.86 | 9242.74 | 9744.39

SESGO 0.73 0.64 0.99 1.08 0.52 0.95 0.86 0.61 0.48 1.06 0.68 0.81 0.53
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.51 8.68 1.80 10.49 3.67 4.62 0.41 14.50 27.50 0.00 59.30 19.84 2854.72 4.44
FEB 2.05 12.37 6.69 0.37 3.25 10.57 3.27 21.00 22.50 33.50 79.00 10.38 297.74 3.04
MAR 0.00 2.86 0.14 22.79 0.66 0.02 3.32 13.00 14.50 12.00 1.30 4.80 45.96 1.48
ABR 0.32 14.13 3.56 0.30 5.46 6.93 3.48 0.00 0.00 40.50 82.10 9.36 320.22 3.39
MAY 4.26 59.58 7.10 0.12 18.29 31.17 15.47 41.50 60.50 111.20 | 135.10 | 40.67 1180.37 1.13
JUN 167.05 | 194.26 | 87.39 165.15 | 133.44 | 221.63 | 300.97 224.50 107.50 | 127.00 | 218.50 | 166.63 254591 0.35
JUL 204.34 | 212.00 | 144.84 | 219.99 | 241.58 | 215.45 | 200.10 340.50 423.00 | 277.10 | 217.40 | 220.02 3975.63 1.65
AGO 177.92 | 194.20 | 197.27 | 281.04 | 200.67 | 145.46 | 191.79 200.40 249.11 | 205.10 | 254.30 | 207.85 1975.45 0.57
SEP 169.88 | 176.51 | 171.60 | 161.22 94.81 150.40 | 121.11 202.17 223.40 | 107.60 83.40 | 160.08 2451.15 0.53
oCT 61.52 93.12 65.56 30.21 9.06 76.39 62.20 41.07 57.50 72.80 110.80 | 67.78 973.17 0.16
NOV 18.42 5.66 13.48 0.92 22.29 20.94 14.09 1.69 71.50 10.50 11.50 17.59 293.81 1.97
DIC 15.26 7.43 30.04 0.14 1.05 6.30 6.17 4.90 21.50 24.00 5.50 7.86 88.06 1.45
MEDIA 68.46 81.73 60.79 74.40 61.19 74.16 76.87 92.10 106.54 85.11 104.85 | 77.74 229.14 0.57
VARIANZA | 7119.06 | 7648.23 | 5284.52 | 10524.95 | 7406.10 | 7344.77 | 10505.00 | 13621.40 | 16386.02 | 7354.01 | 7445.23 | 8488.61 | 9268458.57 0.93
SESGO 0.73 0.58 0.98 1.09 1.32 0.86 1.24 1.13 1.68 1.22 0.55 0.89 0.09 0.68
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Tabla B.19. Estacion 16094.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 29.18 8.39 31.84 3.56 19.60 0.00 0.00 0.00 0.00 0.50 0.00 9.30 199.06
FEB 0.01 0.39 16.83 2.42 8.00 0.00 0.00 0.00 0.00 5.90 0.00 0.00 33.13
MAR 17.36 0.35 1.25 17.68 6.00 0.00 0.00 0.00 0.00 0.00 6.60 0.00 1.00
ABR 2.49 13.28 8.46 38.15 0.00 0.00 0.00 35.00 11.31 4.60 2.00 1.40 6.50
MAY 55.59 32.71 37.65 89.25 59.00 31.00 0.00 11.50 15.60 61.90 79.60 3.50 84.90
JUN 218.32 | 188.92 | 160.55 | 153.65 4.50 189.40 | 173.30 | 250.00 | 144.80 | 180.80 | 151.10 | 210.00 84.80
JUL 176.24 | 223.31 | 224.74 | 22092 | 146.84 | 201.00 | 91.90 107.00 | 199.40 | 205.70 | 109.70 | 149.60 | 352.60
AGO 219.26 | 19542 | 188.35 | 184.33 | 135.86 | 132.50 | 263.07 52.50 156.10 | 193.10 | 175.20 | 230.60 | 179.40
SEP 192.69 | 199.39 | 213.02 | 154.87 | 109.71 | 109.46 | 181.70 | 80.00 150.40 | 113.60 | 230.70 | 125.80 | 201.00
OCT 100.81 64.38 81.32 53.12 60.49 28.17 40.00 152.50 | 98.50 31.20 43.10 29.30 85.60
NOV 19.71 26.59 61.25 1.97 14.90 5.19 27.50 40.50 0.00 38.10 6.40 5.90 8.40
DIC 3.74 2.72 4.00 1.65 16.96 4.65 0.00 0.00 0.00 22.90 0.00 0.00 2.30
MEDIA 86.28 79.65 85.77 76.80 48.49 58.45 64.79 60.75 64.68 71.53 67.03 63.78 103.22
VARIANZA | 8127.68 | 8503.69 | 7456.79 | 6561.97 | 2908.89 | 6056.41 | 8425.87 | 5915.66 | 6144.77 | 6421.92 | 6649.41 | 7968.76 | 11965.14
SESGO 0.59 0.72 0.68 0.67 0.98 1.05 1.27 1.59 0.63 0.86 0.94 1.07 1.13
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 3.00 1.50 14.40 0.00 4.50 0.00 62.30 28.60 0.00 59.80 19.81 1788.48 3.64
FEB 1.50 14.10 6.05 0.00 11.95 3.99 2.50 8.20 1.30 0.00 4.10 5.02 59.58 2.44
MAR 0.00 1.30 0.00 26.70 0.00 0.00 0.00 3.40 3.40 0.00 3.30 3.68 48.68 2.35
ABR 0.00 9.30 0.30 0.00 3.70 26.00 5.00 0.00 0.00 13.30 12.10 8.04 117.65 1.79
MAY 0.00 149.60 27.60 0.00 33.70 63.90 14.00 47.80 89.00 120.00 1.90 46.24 1635.01 0.85
JUN 169.80 | 185.80 74.50 190.67 | 185.50 | 308.90 380.40 208.90 116.20 | 176.70 | 324.80 | 184.68 | 6262.49 0.37
JUL 198.50 | 134.80 | 151.00 | 177.20 | 234.30 | 199.30 131.60 269.10 375.80 | 154.80 | 128.80 | 190.17 | 4905.98 1.17
AGO 128.40 | 125.30 | 126.90 | 13290 | 142.30 81.70 128.00 203.30 387.50 | 109.70 | 116.80 | 166.19 | 4564.89 1.47
SEP 152.90 | 134.80 | 14290 | 122.20 37.50 236.60 97.10 209.50 98.20 29.00 41.10 | 140.17 | 3603.32 -0.19
oCT 78.60 70.10 61.60 16.00 0.00 111.60 52.90 5.10 66.60 82.50 71.20 61.86 1245.96 0.40
NOV 5.90 240 39.30 0.00 45.30 16.10 21.40 0.00 42.30 33.50 1.00 19.32 321.98 0.68
DIC 33.40 40.00 22.40 0.00 0.00 0.30 0.00 5.00 5.20 32.80 24.50 9.27 163.54 1.27
MEDIA 64.08 72.54 54.50 56.67 57.85 87.74 69.41 85.22 101.18 62.69 65.78 71.20 204.60 0.76
VARIANZA | 6013.61 | 4782.93 | 3260.77 | 5725.93 | 6740.10 |11174.78 | 12137.14 | 10948.05 | 18790.46 | 4043.57 | 8628.27 | 7723.02 | 11755518 1.51
SESGO 0.71 0.33 0.78 0.96 1.40 1.14 2.34 0.79 1.68 0.68 2.25 1.05 0.25 1.33
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Tabla B.20. Estacion 16095.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 28.58 13.56 34.79 3.08 0.00 0.00 0.00 0.00 0.00 1.50 0.00 9.50 240.20
FEB 0.01 0.27 18.87 2.29 1.00 0.00 0.00 0.00 0.00 4.20 0.00 0.00 15.80
MAR 17.27 0.62 1.84 18.94 0.00 0.00 0.00 19.50 0.00 0.00 2.00 0.00 1.00
ABR 2.70 10.25 9.45 34.65 0.00 0.00 0.00 37.50 9.50 4.60 3.00 1.50 6.60
MAY 59.35 52.73 53.49 101.87 83.10 57.20 0.00 16.30 17.90 82.00 46.70 3.70 84.20
JUN 229.98 | 240.94 233.38 227.50 | 253.20 | 169.10 | 144.80 | 249.30 | 169.50 | 169.90 | 120.90 | 171.70 53.90
JUL 184.85 | 291.37 286.01 296.51 | 160.20 | 186.30 | 153.50 | 148.40 | 251.30 | 181.50 | 86.80 160.90 | 291.60
AGO 242.62 | 256.00 214.03 22645 | 166.70 | 112.10 | 191.60 78.20 137.40 | 225.00 | 133.40 | 230.90 | 145.50
SEP 21146 | 267.34 278.24 220.40 | 111.61 | 100.30 | 187.20 51.30 136.60 | 104.80 | 178.70 | 122.90 | 157.60
OCT 96.61 114.64 124.33 57.09 62.84 32.80 46.70 118.50 | 115.60 38.20 48.40 31.40 78.50
NOV 14.06 22.88 81.87 1.71 13.00 0.00 35.70 39.50 3.00 40.70 2.70 1.20 11.80
DIC 3.61 1.89 4.03 1.19 15.79 0.00 0.00 0.00 1.50 18.70 0.00 0.00 2.50
MEDIA 90.93 106.04 111.69 99.31 72.29 54.82 63.29 63.21 70.19 72.59 51.88 61.14 90.77
VARIANZA | 9601.87 | 14705.60 | 12407.89 | 12400.08 | 7144.49 | 4928.93 | 6515.37 | 5693.74 | 7643.91 | 6401.11 | 4011.04 | 7274.81 | 9678.94
SESGO 0.64 0.64 0.61 0.72 1.02 0.96 0.78 1.59 0.91 0.89 0.93 1.06 1.02
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 3.50 0.30 12.80 2.50 0.00 0.00 64.60 28.70 0.00 54.30 20.75 2513.34 3.98
FEB 0.50 11.70 4.26 0.00 6.90 15.50 1.40 6.50 2.30 0.00 4.80 4.01 33.00 1.55
MAR 0.00 1.50 0.00 20.70 0.00 0.00 0.00 2.00 3.50 0.00 3.80 3.86 49.99 1.83
ABR 4.30 11.10 0.50 6.90 1.50 18.30 6.50 0.00 0.00 19.20 8.70 8.20 103.26 1.89
MAY 0.00 114.60 5.00 0.00 31.50 70.00 31.50 32.00 71.60 54.20 1.40 44.60 1204.87 0.25
JUN 136.90 | 155.70 | 84.30 132.60 | 165.70 | 241.00 | 35240 | 192.60 59.40 154.70 | 279.60 | 182.87 | 5003.31 0.21
JUL 153.00 | 138.20 | 157.50 | 162.70 | 210.70 | 186.50 | 123.30 | 256.50 | 347.80 | 150.10 | 120.80 | 195.26 | 4620.07 0.72
AGO 120.90 | 139.50 | 132.10 | 173.10 | 147.50 78.00 144.30 | 198.80 | 297.90 89.70 97.20 | 165.79 | 3596.40 0.41
SEP 134.10 | 90.00 117.70 | 118.70 | 25.20 160.00 | 102.20 | 173.60 81.00 50.60 51.80 | 134.72 | 4388.39 0.53
oCT 45.40 49.50 81.90 24.00 0.00 105.70 61.51 3.90 66.90 81.10 32.30 63.24 1288.12 0.17
NOV 4.40 2.00 25.10 0.00 30.70 14.40 42.20 7.76 59.60 35.30 1.30 20.45 462.95 1.25
DIC 37.40 14.00 18.90 0.00 0.60 0.40 0.00 5.50 6.22 34.00 23.50 791 124.85 1.54
MEDIA 53.08 60.94 52.30 54.29 51.90 74.15 72.11 78.65 85.41 55.74 56.63 70.97 324.15 0.88
VARIANZA | 4040.43 | 3853.94 | 3466.83 | 4904.78 | 5810.01 | 6856.70 | 10441.81 | 9424.59 [ 13299.55 | 2915.32 | 6462.19 | 7495.16 | 11009909 0.67
SESGO 0.68 0.47 0.70 0.89 1.37 0.95 2.12 0.85 1.79 0.89 2.23 1.03 0.22 1.51

U.M.S.N.H.
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Tabla B.21. Estacion 16096.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 35.00 15.00 18.00 2.00 0.00 0.00 0.00 2.28 0.00 4.98 1.75 9.90 257.38
FEB 0.00 0.00 32.00 1.00 0.00 0.00 0.00 0.22 0.17 4.57 0.19 3.09 16.81
MAR 20.00 4.00 10.00 25.00 0.00 0.00 0.00 21.58 0.59 2.14 0.74 0.21 0.38
ABR 0.00 20.00 2.00 25.00 0.00 0.00 0.00 23.56 2.71 8.48 1.78 0.68 8.40
MAY 42.00 13.00 6.00 73.00 56.00 33.00 0.00 35.79 35.02 74.95 21.95 3.47 59.45
JUN 178.00 | 174.00 | 172.00 | 246.00 353.00 180.00 164.00 | 158.29 | 239.48 | 186.40 75.90 203.81 65.14
JUL 140.00 | 237.00 | 150.00 | 256.00 207.00 268.00 196.00 | 193.49 | 201.86 | 236.92 59.00 235.70 | 223.17
AGO 221.00 | 202.00 | 153.00 | 204.00 129.00 291.00 399.00 | 172.34 | 214.15 | 313.63 | 127.80 | 224.40 | 221.56
SEP 208.00 | 266.00 | 186.00 | 164.00 117.00 89.00 295.00 | 118.28 | 174.08 | 171.01 | 170.90 | 156.05 | 204.35
OCT 59.00 92.00 76.34 47.00 44.00 42.00 52.00 87.94 124.22 23.21 50.00 77.31 132.82
NOV 0.00 5.00 86.85 0.00 23.00 0.00 9.00 34.46 7.62 36.10 0.00 7.28 27.04
DIC 3.00 0.00 3.42 0.00 32.00 5.00 0.00 2.33 1.19 34.32 0.00 0.80 6.63
MEDIA 75.50 85.67 74.63 86.92 80.08 75.67 92.92 70.88 83.42 91.39 42.50 76.89 101.93
VARIANZA | 7442.27 | 10839.88 | 5283.30 | 10245.72 | 11586.63 | 11908.97 | 19156.45 | 5193.59 | 9770.24 | 11546.98 | 3281.32 | 9727.58 | 9888.51
SESGO 0.82 0.80 0.46 0.82 1.76 1.31 1.35 0.69 0.58 1.07 1.35 0.79 0.49
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.45 9.33 1.98 11.92 1.00 5.10 0.00 16.80 17.80 0.00 73.00 20.15 2808.41 4.27
FEB 2.13 12.87 7.45 0.31 2.00 1.20 0.00 13.00 2.50 3.80 20.60 5.16 67.12 2.07
MAR 0.00 3.11 0.15 22.87 3.30 0.00 4.50 4.00 12.80 0.90 2.60 5.79 67.82 1.47
ABR 0.38 15.51 1.89 0.45 9.10 16.90 11.80 0.00 0.00 11.30 21.30 7.55 74.01 0.83
MAY 4.05 57.05 6.63 0.06 8.30 30.85 60.30 34.50 61.90 23.40 40.20 32.54 583.77 0.21
JUN 169.34 | 202.82 83.60 167.94 53.00 | 241.58 | 87.70 65.60 43.20 80.10 143.00 | 155.58 | 5680.13 0.48
JUL 203.50 | 221.21 | 149.11 | 228.32 | 225.80 | 227.35 | 183.70 | 212.20 | 182.40 | 196.80 | 136.70 | 198.80 | 2103.05 -1.30
AGO 179.88 | 20792 | 214.32 | 28094 | 247.70 | 15541 | 177.30 | 106.90 | 176.30 77.70 163.50 | 202.53 | 4917.90 0.86
SEP 166.65 | 186.31 | 176.65 | 160.99 | 111.50 | 150.95 99.60 117.40 | 105.30 | 46.10 103.90 | 156.04 | 3093.77 0.55
oCT 61.71 98.41 72.65 31.82 0.00 69.49 53.90 23.40 28.80 35.30 94.20 61.56 1054.78 0.42
NOV 19.59 6.33 12.11 0.92 17.30 15.60 1.90 3.50 31.30 0.00 3.20 14.50 373.13 2.50
DIC 14.99 5.09 30.46 0.17 0.00 6.56 2.50 0.80 0.80 22.90 13.20 7.76 120.99 1.57
MEDIA 68.56 85.50 63.08 75.56 56.58 76.75 56.93 49.84 55.26 41.53 67.95 72.33 249.11 -0.35
VARIANZA | 7114.08 | 8527.59 | 5915.12 | 10758.95 | 8148.09 | 8425.94 | 4600.57 | 4268.20 | 4253.84 | 3188.89 | 3467.72 | 8105.85 | 13999057 091
SESGO 0.73 0.58 1.04 1.08 1.61 0.94 1.03 1.66 1.30 2.15 0.40 1.03 0.20 0.71

U.M.S.N.H.
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Tabla B.22. Estacion 16097.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 47.40 6.00 37.30 6.66 0.00 0.00 0.50 14.00 0.00 5.00 12.00 11.50 188.30
FEB 0.00 0.00 18.48 0.00 0.00 0.00 0.00 0.00 0.00 11.50 1.50 8.50 62.00
MAR 31.50 0.00 0.00 5.00 0.00 0.00 0.00 27.50 0.00 1.00 0.00 2.50 0.00
ABR 3.10 29.50 4.30 7.97 0.00 2.00 0.00 48.50 14.00 36.00 16.00 16.50 50.00
MAY 65.90 43.00 34.97 69.77 86.00 50.50 0.50 50.00 81.00 150.00 98.00 0.00 101.30
JUN 238.20 | 236.10 128.67 223.00 | 176.93 | 186.00 205.00 | 115.50 | 228.50 271.00 331.00 | 117.00 | 105.00
JUL 191.10 | 295.60 243.00 377.10 | 141.04 | 194.80 284.00 | 269.50 | 229.00 332.00 166.00 | 228.00 | 303.00
AGO 243.50 | 257.00 261.10 200.51 | 135.71 | 319.50 295.00 | 117.00 | 231.00 237.50 315.00 | 163.50 | 346.00
SEP 199.60 | 198.60 249.50 129.86 | 128.15 | 105.00 273.00 86.50 166.50 184.00 375.00 | 202.00 | 290.50
OCT 108.40 58.80 79.60 32.00 45.86 18.50 70.70 17.00 31.50 94.00 69.00 56.00 126.00
NOV 9.61 33.50 50.80 391 14.00 0.00 5.00 31.00 6.00 34.00 24.00 20.00 29.00
DIC 5.21 0.00 4.40 242 0.00 3.00 0.00 8.50 6.00 59.00 0.00 0.00 3.80
MEDIA 95.29 96.51 92.68 88.18 60.64 73.28 94.48 65.42 82.79 117.92 117.29 68.79 133.74
VARIANZA | 9352.96 | 13107.47 | 10442.76 | 14702.88 | 4691.38 | 11283.92 | 16559.33 | 5719.67 | 10118.57 | 13136.58 | 20656.57 | 7312.79 | 14644.75
SESGO 0.58 0.84 0.93 1.49 0.55 1.43 0.83 2.01 0.75 0.71 0.98 1.00 0.72
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.48 9.10 1.82 11.55 3.50 5.01 4.00 9.70 27.70 0.00 81.00 20.10 1637.71 3.53
FEB 2.07 11.93 6.64 0.34 17.50 10.10 0.00 6.40 27.20 60.20 43.80 12.01 341.52 1.90
MAR 0.00 2.82 0.29 22.94 5.50 0.02 34.40 6.80 16.00 3.20 0.00 6.64 120.93 1.68
ABR 0.34 13.62 1.65 0.34 5.29 6.88 10.70 0.00 0.00 21.50 32.60 13.37 237.14 1.25
MAY 4.06 59.68 7.60 0.14 18.95 28.75 60.00 46.50 65.20 129.20 104.90 | 56.50 1720.96 0.42
JUN 165.82 | 197.53 82.83 17595 | 130.81 | 240.72 | 322.50 307.90 87.40 107.90 229.50 |192.11 | 5405.03 0.27
JUL 203.02 | 212.54 | 148.82 | 221.62 | 248.34 | 217.76 | 341.80 353.50 351.10 329.90 265.40 | 256.16 | 4629.83 0.12
AGO 181.98 | 196.36 | 208.12 | 283.66 | 208.56 | 152.47 | 134.10 165.60 26141 246.60 288.60 | 227.07 | 4039.34 0.01
SEP 164.53 | 184.01 | 177.56 | 162.39 | 100.22 | 156.89 | 267.90 212.60 225.20 113.20 92.40 |185.21 | 4977.51 0.80
oCT 60.55 99.92 67.44 32.21 5.38 74.76 61.60 76.30 78.10 92.00 207.10 | 69.28 1766.66 141
NOV 7.00 8.43 14.08 0.66 22.29 21.01 20.50 12.70 44.40 4.50 29.20 18.57 191.79 0.64
DIC 11.00 7.42 29.46 0.14 1.11 7.18 13.50 5.10 3.10 25.50 15.10 8.79 174.09 2.79
MEDIA 66.74 83.61 62.19 75.99 63.95 76.80 105.92 100.26 98.90 94.48 115.80 | 88.82 403.48 041
VARIANZA | 7210.22 | 7891.30 | 5741.48 | 10845.79 | 7682.33 | 8139.56 | 16843.41 | 16374.51 | 13334.48 | 10629.05 | 10776.07 | 11133 | 16715121 0.46
SESGO 0.75 0.55 1.04 1.06 1.35 0.90 1.12 1.13 1.35 1.35 0.63 1.00 0.13 0.98

U.M.S.N.H.

147



Tabla B.23. Estacion 16098.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 47.20 6.10 37.80 3.00 0.00 0.00 1.00 13.00 0.00 4.00 15.00 17.50 207.00
FEB 0.00 0.00 18.80 0.00 0.00 0.00 4.50 0.00 0.00 13.00 1.00 3.50 71.00
MAR 30.00 0.00 0.00 23.50 0.00 0.00 0.00 25.00 0.00 2.00 0.00 3.50 0.00
ABR 3.00 31.00 4.50 75.50 0.00 0.00 0.00 43.00 17.00 40.00 12.00 13.50 52.50
MAY 62.70 32.10 59.50 150.00 92.00 46.50 0.00 46.00 84.00 139.00 113.00 6.00 112.00
JUN 237.00 | 238.30 207.60 222.00 | 272.50 | 215.00 175.50 | 106.00 | 223.00 | 260.50 167.02 | 131.50 75.50
JUL 184.60 | 286.30 239.30 301.30 | 203.50 | 211.00 318.00 | 299.50 | 229.00 | 325.00 183.00 | 253.70 | 308.00
AGO 226.40 | 231.80 266.10 189.70 | 146.50 | 308.50 295.00 | 116.00 | 228.50 | 265.50 329.00 | 193.50 | 324.00
SEP 217.50 | 196.40 252.60 164.40 | 138.50 | 108.50 281.50 98.50 166.00 | 193.00 324.00 | 234.00 | 291.50
OCT 93.30 57.30 81.00 31.55 46.50 16.00 73.50 13.00 38.50 93.00 77.00 63.00 143.00
NOV 8.97 31.20 49.40 5.19 12.50 0.00 0.00 31.50 5.00 37.00 22.00 25.00 49.50
DIC 3.86 0.00 3.90 2.72 23.00 4.00 0.00 9.00 5.00 56.50 0.00 0.00 1.50
MEDIA 92.88 92.54 101.71 97.40 77.92 75.79 95.75 66.71 83.00 119.04 103.58 78.73 136.29
VARIANZA | 9196.60 | 12234.24 | 11382.05|10819.86 | 8615.67 | 11926.57 | 17599.84 | 6972.34 | 9831.59 | 13226.70 | 15035.92 | 9511.43 | 13972.66
SESGO 0.60 0.84 0.69 0.73 1.03 1.26 0.92 2.23 0.72 0.68 1.04 0.98 0.60
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.50 8.99 1.92 11.02 3.53 5.26 4.20 11.00 30.00 0.00 82.30 21.26 1933.77 3.66
FEB 2.12 12.63 7.08 0.35 3.34 10.70 0.00 9.30 25.90 51.00 32.10 11.10 320.45 2.28
MAR 0.00 2.94 0.15 23.60 0.69 0.02 36.20 1.25 15.70 2.90 0.00 6.98 132.97 1.48
ABR 0.34 14.60 1.74 0.34 5.55 7.11 10.40 0.00 0.00 27.80 34.30 16.42 408.35 1.47
MAY 4.22 61.87 7.97 0.14 19.43 31.36 55.60 61.50 74.10 169.30 99.30 63.65 2365.11 0.54
JUN 172.90 | 200.52 83.53 16792 | 130.25 | 239.58 | 310.10 364.80 98.30 128.30 | 241.60 | 194.55| 5274.24 0.27
JUL 208.65 | 21841 | 151.51 | 225.25 | 239.05 | 217.99 | 365.60 449.60 374.60 | 272.00 | 288.50 |264.72 | 4899.52 0.81
AGO 176.94 | 202.42 | 209.32 | 280.08 | 208.61 | 153.80 | 265.20 217.80 287.10 | 277.40 | 325.80 | 238.54 | 3549.04 -0.21
SEP 17098 | 182.87 | 175.04 | 164.53 94.48 156.89 | 304.20 141.40 266.70 | 11840 | 116.20 | 189.92 | 4589.29 0.49
oCT 66.02 96.37 70.28 32.08 5.72 76.17 62.30 78.70 113.10 67.90 173.60 | 69.54 1522.86 0.73
NOV 19.53 5.80 13.55 0.70 23.65 21.30 22.10 11.60 49.30 4.00 24.40 19.72 242.20 0.63
DIC 16.39 7.58 29.74 0.14 1.18 6.88 13.30 3.60 3.10 26.50 15.80 9.74 174.71 2.27
MEDIA 69.88 84.58 62.65 75.51 61.29 77.25 120.77 112.55 111.49 95.46 119.49 | 92.18 415.57 0.37
VARIANZA | 7308.87 | 8195.07 | 5764.57 | 10703.00 | 7500.42 | 8095.34 | 20613.93 | 23725.75 | 16083.50 | 9949.10 | 12703.13 | 11707 | 19427785 1.19
SESGO 0.72 0.57 1.02 1.06 1.32 0.89 0.84 1.44 1.20 0.97 0.80 0.97 0.13 2.05
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Tabla B.24. Estacion 16099.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 15.93 12.48 24.44 5.05 2.55 0.11 0.20 1.62 0.00 16.00 6.50 12.00 | 232.01

FEB 1.20 1.49 18.46 2.36 1.65 0.65 0.01 0.10 0.17 0.00 0.00 0.00 17.26

MAR 9.32 0.32 0.96 12.13 0.96 0.80 0.00 2191 0.53 0.00 0.00 0.00 0.00

ABR 3.53 5.65 5.89 10.80 0.46 0.27 0.00 25.87 4.11 15.50 13.00 0.00 23.00

MAY 50.10 33.57 50.70 68.46 75.20 20.76 0.46 33.94 36.09 60.01 23.00 0.00 97.01

JUN 186.89 | 201.37 | 199.49 | 14549 | 166.11 | 19142 | 162.89 | 170.74 | 23697 | 200.33 | 219.00 | 209.00 | 68.21

JUL 149.36 | 226.58 | 241.60 | 251.11 | 139.79 | 164.05 | 208.80 | 184.80 | 208.28 | 248.20 | 134.00 | 23898 | 211.51

AGO 215.15 | 202.28 | 152.78 | 211.87 | 145.71 | 189.15 | 247.13 | 164.93 | 208.64 | 318.35 | 202.97 | 151.02 | 161.02

SEP 209.08 | 193.57 | 200.15 | 141.78 | 107.04 | 112.50 | 239.05 | 122.09 | 173.62 | 169.80 | 168.63 | 94.50 148.00

OCT 60.82 98.32 82.49 29.85 49.08 37.62 91.83 93.67 122.98 25.61 99.36 51.50 0.00

NOV 9.21 18.14 91.44 4.87 8.57 3.27 18.15 34.75 7.78 39.02 24.00 8.50 25.02

DIC 2.90 0.76 2.54 3.24 15.08 0.71 0.00 1.94 1.28 30.56 0.00 0.00 5.57

MEDIA 76.13 82.88 89.24 73.92 59.35 60.11 80.71 71.36 83.37 93.61 74.21 63.79 82.38

VARIANZA | 7668.79 | 9015.08 | 7701.00 | 8141.54 | 4175.46 | 6408.13 | 10813.07 | 5144.31 | 9664.50 | 12178.07 | 7332.88 | 7869.51 | 7318.00

SESGO 0.77 0.62 0.63 1.03 0.61 0.93 0.76 0.61 0.58 1.08 0.73 1.18 0.70
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.71 9.58 2.25 11.26 2.78 5.99 0.59 36.19 25.88 0.00 67.11 20.47 2261.24 4.18
FEB 0.00 14.05 4.01 0.54 3.47 11.10 2.89 8.95 6.56 2.80 6.62 4.35 31.72 1.47
MAR 0.00 3.64 0.03 23.39 0.94 0.04 4.46 1.28 6.51 1.80 2.30 3.81 43.62 2.23
ABR 0.00 14.52 1.90 0.40 6.18 7.89 4.49 0.12 0.00 10.44 13.35 6.97 55.46 1.12
MAY 8.00 66.34 8.18 0.09 18.82 32.82 15.89 43.48 82.59 72.37 16.12 38.08 808.36 0.40
JUN 148.11 | 202.72 92.36 174.16 | 136.33 | 239.89 | 323.15 231.90 65.12 115.15 | 230.73 | 179.90 | 344341 -0.06
JUL 214.75 | 22832 | 163.63 | 230.79 | 238.61 | 22294 | 218.37 270.28 320.06 | 191.77 | 212.02 | 213.27 | 1835.72 0.08
AGO 184.03 | 206.05 | 221.39 | 292.80 | 208.32 | 155.71 | 189.35 167.84 266.75 | 145.86 | 160.60 | 198.74 | 2111.75 1.09
SEP 104.71 | 183.85 | 184.06 | 174.07 96.48 168.45 | 131.83 21491 159.22 85.27 134.80 | 154.89 | 1779.53 0.04
oCT 70.42 98.50 68.77 33.80 4.79 80.76 69.27 42.43 71.51 61.04 | 188.80 | 68.05 1626.81 0.90
NOV 23.00 5.83 13.34 0.80 24.29 22.85 11.47 1.77 47.79 33.08 9.40 20.26 385.93 2.25
DIC 10.50 8.83 29.69 0.09 1.13 8.10 5.15 4.96 10.77 25.29 0.70 7.07 85.52 1.69
MEDIA 63.69 86.85 65.80 78.51 61.85 79.71 81.41 85.34 88.56 62.07 86.88 76.32 110.27 -0.29
VARIANZA | 6352.49 | 8517.32 | 6556.27 | 11588.24 | 7577.71 | 8366.64 | 11915.84 | 10808.72 | 11286.42 | 3923.86 | 8390.93 | 8279.8 | 5339126.8 0.01
SESGO 0.96 0.58 1.02 1.06 1.29 0.85 1.27 0.89 1.44 091 0.50 0.87 0.07 0.49
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Tabla B.25. Estacion 16106.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 26.72 8.37 30.57 2.69 0.01 0.38 0.68 5.00 0.23 11.93 9.96 16.98 204.35

FEB 0.00 0.47 16.28 2.61 1.53 0.89 1.37 0.00 1.93 11.14 3.53 4.71 33.82

MAR 16.58 0.75 2.97 23.59 0.26 0.78 0.00 29.21 0.47 1.82 0.26 2.22 2.13

ABR 248 13.86 9.34 35.37 0.00 0.96 0.00 32.30 10.25 17.38 6.34 5.50 22.83

MAY 46.96 33.37 40.10 75.00 67.36 40.84 0.50 48.84 47.04 92.37 35.42 2.08 99.48

JUN 205.59 | 193.24 | 160.29 | 172.89 | 199.69 | 188.22 | 186.14 | 110.21 | 189.58 | 214.79 | 184.29 | 197.36 65.38

JUL 158.02 | 218.21 | 204.81 | 228.32 | 149.60 | 234.51 | 284.84 | 227.81 | 200.28 | 283.38 | 15140 | 260.33 | 239.25

AGO 216.77 | 21097 | 180.27 | 186.66 | 133.84 | 24895 | 27899 | 144.78 | 189.37 | 287.17 | 200.38 | 213.22 | 237.73

SEP 186.42 | 225.36 | 203.66 | 173.74 | 113.86 | 115.76 | 300.24 | 11643 | 17443 | 193.73 | 197.10 | 188.57 | 220.08

OCT 84.24 87.25 78.53 53.85 69.54 39.54 138.21 43.91 84.41 48.74 69.77 57.76 104.49

NOV 9.16 24.39 60.84 3.19 11.95 5.12 6.76 34.62 7.98 37.44 15.25 16.42 40.52

DIC 3.08 1.80 5.26 1.45 11.40 4.67 0.00 3.64 3.79 36.90 1.93 0.29 4.65

MEDIA 79.67 84.83 82.74 79.95 63.25 73.38 99.81 66.40 75.81 103.07 72.97 80.45 106.23

VARIANZA | 7563.94 | 9406.52 | 6568.70 | 7337.27 | 4978.98 | 9495.75 | 16669.61 | 4827.77 | 7535.70 | 12110.21 | 7136.37 | 10366.10 | 8815.04

SESGO 0.68 0.66 0.63 0.69 0.75 1.05 0.72 1.30 0.60 0.84 0.72 0.84 0.47
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 26.00 9.00 14.30 2.50 9.20 0.00 54.50 20.30 0.00 76.00 22.07 1850.44 3.66
FEB 0.00 22.20 5.34 0.00 5.00 17.50 7.10 4.80 13.60 2.60 4.50 6.71 71.43 1.88
MAR 0.00 13.60 0.00 19.20 0.00 0.00 3.50 0.00 0.00 9.20 4.70 5.47 72.29 1.70
ABR 0.05 25.50 0.00 0.00 7.20 0.00 0.00 0.00 0.00 40.60 6.30 9.84 158.44 1.28
MAY 8.50 64.80 2.70 0.00 29.90 35.40 0.00 30.00 101.80 95.30 16.00 | 42.24 1097.72 0.42
JUN 113.80 | 274.70 | 133.30 | 154.10 | 172.10 370.00 380.60 213.50 28.80 219.60 | 195.30 | 188.48 | 6002.47 0.68
JUL 230.06 | 204.40 | 190.00 | 185.70 | 242.80 224.80 279.10 308.60 348.20 | 278.10 | 147.10 | 22832 | 2715.57 0.29
AGO 209.20 | 306.40 | 144.20 | 286.80 | 291.40 100.20 180.90 183.00 33730 | 126.40 | 154.40 | 210.39 | 3961.80 0.29
SEP 182.89 | 218.90 | 193.30 | 125.70 92.60 130.20 122.80 164.90 232.50 51.30 131.00 | 168.98 | 2998.30 0.07
oCT 79.75 104.30 34.80 17.60 0.00 59.70 69.20 53.50 91.50 62.10 50.10 65.95 876.35 0.11
NOV 2411 11.40 8.60 0.00 18.80 2.50 2.60 4.82 48.50 48.40 0.00 18.47 308.36 1.03
DIC 6.84 4.30 32.60 0.00 0.00 13.80 0.00 15.50 4.75 26.70 26.30 8.74 120.16 1.53
MEDIA 71.27 106.38 62.82 66.95 71.86 80.28 87.15 86.09 102.27 80.03 67.64 | 81.30 183.46 0.64
VARIANZA | 8109.53 | 12770.91 | 6103.20 | 9398.30 | 11038.73 | 12954.82 | 16752.22 | 10870.16 | 16917.76 | 7732.56 | 5017.44 | 9603.2 | 13005144 0.78
SESGO 0.90 0.81 0.89 1.35 1.35 1.85 1.45 1.11 1.25 1.44 0.69 0.96 0.12 0.86
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Tabla B.26. Estacion 16109.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 19.50 0.00 1.90 0.00 0.00 0.00 0.00 0.00 0.00 43.00 0.00 11.00 250.70
FEB 0.00 0.00 9.00 0.00 1.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
MAR 0.00 0.00 0.00 44.00 0.05 0.00 0.00 0.00 0.00 4.00 0.00 0.00 0.03
ABR 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 2.00 0.00 4.00 2.00
MAY 3.00 97.00 21.50 68.90 12.70 4.00 0.00 34.00 24.00 142.00 2.00 2.00 84.00
JUN 55.00 280.90 | 145.30 | 251.60 | 70.00 316.00 207.00 124.00 252.77 282.00 45.00 220.00 67.05
JUL 188.00 | 232.10 | 197.39 | 154.60 | 23.60 307.00 603.50 329.00 203.00 450.00 | 204.00 | 227.00 215.00
AGO 217.49 | 301.00 | 171.69 51.80 29.30 364.00 445.70 287.00 240.00 338.00 | 179.00 | 139.00 262.00
SEP 173.30 | 27430 | 189.75 | 107.00 | 82.00 135.00 358.00 221.00 167.00 445.00 | 200.00 | 238.00 126.00
OCT 12.00 37.30 48.10 13.90 71.00 112.00 510.20 153.20 138.00 0.00 59.00 122.00 44.00
NOV 0.00 16.46 57.00 26.00 0.00 38.00 0.00 38.50 1.00 29.00 14.00 5.00 12.90
DIC 0.00 0.67 0.00 0.00 9.00 0.00 0.00 4.04 0.00 8.50 0.00 0.00 5.00
MEDIA 55.69 103.31 70.14 59.90 2491 106.33 177.03 99.23 85.48 145.29 58.58 80.67 89.06
VARIANZA | 7183.69 | 16510.19 | 6603.58 | 5984.84 | 988.77 |20286.24 | 56189.83 | 14799.78 |11138.82 | 33083.93 | 7107.17 | 10259.88 | 10191.54
SESGO 1.26 0.72 0.72 1.65 1.03 1.02 0.83 0.94 0.62 0.87 1.16 0.71 0.87
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.22 0.00 2.56 0.00 0.00 0.00 0.00 8.00 14.00 0.00 52.00 16.79 2670.15 4.39
FEB 1.58 14.58 9.29 0.33 3.73 11.54 0.00 0.00 18.00 1.00 27.00 4.06 51.76 1.99
MAR 0.00 3.62 0.01 17.00 0.00 0.02 4.00 3.00 4.00 0.00 0.00 3.32 88.27 3.96
ABR 0.00 16.70 2.19 0.00 4.00 0.00 0.00 0.00 0.00 1.00 22.50 2.31 30.61 3.09
MAY 2.36 53.19 7.08 0.00 23.95 34.63 5.00 24.00 100.00 72.00 2.00 34.14 1575.73 1.28
JUN 178.58 | 212.11 83.66 157.52 | 123.83 | 174.00 | 209.00 207.00 61.79 99.00 454.00 | 178.21 | 9825.84 0.81
JUL 208.86 | 234.41 | 138.78 | 350.00 86.00 | 224.00 | 204.20 275.00 441.30 | 286.00 | 356.00 | 255.78 | 15249.83 0.93
AGO 178.80 | 230.32 | 203.65 | 368.00 | 138.00 | 190.00 | 290.00 181.00 164.00 | 214.00 | 440.00 | 234.32 | 1124881 0.27
SEP 171.10 | 189.35 | 173.55 | 174.00 | 133.00 | 174.00 | 110.00 266.00 266.00 | 153.90 | 155.00 | 195.09 | 6715.18 1.51
oCT 60.96 101.70 69.87 34.32 41.00 44.00 65.00 53.50 49.20 81.00 63.00 82.68 9759.47 3.79
NOV 22.49 4.50 10.24 1.83 24.00 23.00 10.00 0.00 47.00 31.00 8.00 17.50 264.24 0.82
DIC 12.81 2.90 4.00 0.32 0.66 0.00 0.00 0.00 0.00 26.35 10.00 3.51 38.37 2.53
MEDIA 69.81 88.62 58.74 91.94 48.18 72.93 74.77 84.79 97.11 80.44 132.46 | 85.64 1049.96 1.01
VARIANZA | 7515.05 | 9846.69 | 5599.81 | 19367.22 | 3133.33 | 7890.43 | 10805.82 | 12656.95 | 18020.29 | 8803.50 | 31637.34 | 13984 | 143037325 2.26
SESGO 0.73 0.61 1.04 1.37 0.80 0.80 1.16 0.91 1.89 1.21 1.20 1.01 0.10 1.20
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Tabla B.27. Estacion 16114.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 21.00 5.00 0.00 1.10 0.00 0.00 0.50 4.64 0.16 3.84 5.35 13.19 281.15
FEB 0.00 0.00 3.60 0.00 0.00 0.00 0.00 0.00 1.77 6.09 0.37 6.18 25.93
MAR 18.00 0.00 1.70 21.70 0.00 5.40 0.00 27.45 0.81 3.70 0.35 1.04 0.85
ABR 9.70 0.00 9.00 0.40 0.00 0.00 0.00 35.54 8.85 17.92 7.89 3.54 15.27
MAY 29.00 0.00 0.00 31.40 123.20 13.60 0.00 45.00 49.02 90.65 28.29 15.02 75.07
JUN 199.30 | 81.40 138.30 | 186.20 | 275.40 193.70 228.90 76.70 232.28 203.42 22141 241.37 92.18
JUL 92.00 171.20 70.20 165.00 99.60 177.20 309.60 85.60 198.73 275.54 188.34 318.97 256.57
AGO 208.00 | 264.70 | 142.00 | 140.00 | 265.70 277.40 21890 | 176.16 | 284.37 346.97 283.77 205.91 253.89
SEP 185.80 | 202.60 | 114.20 79.20 108.20 321.30 325.20 | 144.74 | 201.66 184.35 204.34 190.41 267.49
OCT 92.00 72.20 2.00 0.00 160.30 116.00 172.60 84.02 89.30 50.23 91.38 91.99 132.99
NOV 0.00 7.00 0.00 0.00 1.10 1.93 0.00 32.71 9.25 35.93 15.45 12.02 17.30
DIC 0.00 0.00 13.30 0.00 9.90 0.00 0.00 5.79 1.40 50.09 4.77 0.00 4.87
MEDIA 71.23 67.01 41.19 52.08 86.95 92.21 104.64 59.86 89.80 105.73 87.64 91.64 118.63
VARIANZA | 6840.36 | 8950.34 | 3379.75 | 5152.20 | 10756.27 | 14613.06 | 18210.10 | 3128.66 | 11704.91 | 13860.19 | 11282.10 | 13358.70 | 13186.92
SESGO 0.87 1.21 1.06 1.09 0.89 0.93 0.67 1.00 0.78 1.06 0.82 0.94 0.47
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 2.16 15.15 10.38 5.00 2.00 5.95 0.00 39.40 29.40 0.00 88.40 22.24 3413.90 4.16
FEB 4.79 18.01 2.72 0.94 0.00 1.20 0.00 21.00 11.70 24.70 2.50 5.48 69.33 1.62
MAR 0.00 1.52 0.00 54.00 0.00 0.00 30.70 0.00 18.90 2.00 3.00 7.96 187.20 2.13
ABR 2.10 18.92 2.09 2.00 0.00 22.00 31.00 0.00 0.00 11.90 0.00 8.26 107.30 1.34
MAY 5.09 67.95 4.49 0.20 0.00 76.40 28.20 84.10 92.90 52.40 3.50 38.15 1362.27 0.69
JUN 230.87 | 210.52 88.72 514.20 0.00 279.70 22.00 282.10 107.20 93.70 117.80 | 179.89 | 11677.54 0.99
JUL 256.96 | 209.02 | 160.46 | 249.40 0.00 268.70 0.00 464.40 566.50 | 222.20 | 150.60 | 206.53 | 16854.43 0.91
AGO 21192 | 237.81 | 264.39 | 272.30 0.00 20540 | 202.85 | 212.70 521.20 | 174.00 | 169.90 | 230.84 | 8442.83 0.75
SEP 209.34 | 222.48 | 225.13 | 178.70 | 235.20 | 249.90 | 152.72 | 278.20 231.80 88.00 37.70 |193.28 | 5283.25 -0.24
OCT 101.26 | 120.50 71.62 38.10 0.00 111.30 10.40 69.80 43.10 59.50 20.70 75.05 2349.34 0.09
NOV 19.02 2.98 9.14 4.40 0.00 6.90 28.70 5.10 84.80 9.70 18.40 13.41 341.82 2.76
DIC 17.42 1.80 30.92 0.00 0.00 0.00 10.40 4.80 4.20 21.80 22.40 8.49 153.17 2.07
MEDIA 88.41 93.89 72.50 109.94 19.77 102.29 43.08 121.80 142.64 63.33 5291 82.47 844.63 -0.14
VARIANZA | 11385.50 | 9849.30 | 8856.91 | 26551.46 | 4603.13 | 13482.78 | 4220.30 | 23077.15|39335.47 | 5060.26 | 3851.26 | 11862 | 70355818 1.78
SESGO 0.67 0.51 1.22 1.65 3.46 0.63 2.02 1.25 1.66 1.36 1.02 1.14 0.38 2.52
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Tabla B.28. Estacion 16120.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 18.90 19.00 35.00 0.00 0.00 0.00 1.60 0.40 0.00 3.60 1.10 36.20 138.60
FEB 0.00 0.00 20.00 6.00 5.00 0.00 0.00 0.00 0.10 39.70 3.30 1.50 19.10
MAR 14.70 0.00 0.00 29.20 0.00 9.70 0.00 48.60 0.00 7.30 2.30 5.20 1.00
ABR 3.00 29.50 0.00 20.30 0.00 0.00 0.00 17.00 8.00 49.00 3.50 0.00 9.30
MAY 42.80 45.20 0.00 29.70 74.80 0.00 3.60 48.50 39.40 47.20 34.20 14.00 76.50
JUN 198.40 | 136.40 | 198.00 | 202.90 | 238.60 | 151.90 | 157.00 | 165.50 | 194.10 | 187.00 | 197.20 | 154.30 | 46.80
JUL 166.73 | 182.70 | 125.60 | 138.60 | 164.80 | 193.60 | 214.20 | 189.10 | 178.50 | 209.50 | 103.70 | 242.90 | 107.30
AGO 230.11 | 148.00 | 210.60 | 258.10 | 196.20 | 218.30 | 213.10 | 134.30 | 120.70 | 290.98 | 110.80 | 209.80 | 172.50
SEP 19598 | 249.90 | 153.50 | 174.00 | 88.70 67.40 | 216.80 | 91.80 | 220.50 | 279.40 96.30 168.20 | 199.10
OCT 68.01 45.50 77.77 86.20 94.10 36.40 104.10 | 29.30 108.62 28.42 54.30 26.80 101.80
NOV 12.72 8.70 76.77 0.00 24.50 0.00 9.60 65.20 1.90 26.60 10.20 6.40 68.30
DIC 4.30 0.00 3.38 1.00 6.50 0.00 0.00 5.00 9.00 29.50 32.90 0.30 4.60
MEDIA 79.64 72.08 75.05 78.83 74.43 56.44 76.67 66.23 73.40 99.85 54.15 72.13 78.74
VARIANZA | 8148.63 | 7220.07 | 6261.79 | 8391.63 | 7189.51 | 6903.94 | 9395.97 | 4283.79 | 7415.57 | 11873.57 | 3758.13 | 8633.87 | 4478.31
SESGO 0.75 1.07 0.68 0.92 0.89 1.24 0.66 0.85 0.70 0.97 1.26 0.95 0.49
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.50 61.50 9.60 4.60 0.00 2.30 0.30 13.60 0.00 2.10 59.10 17.00 1005.56 2.84
FEB 0.00 27.00 9.90 8.50 14.80 0.50 5.10 8.80 0.00 26.90 11.35 8.65 117.16 1.45
MAR 0.00 9.70 1.50 30.20 10.40 1.90 6.50 0.50 0.00 4.60 2.16 7.73 146.38 2.28
ABR 0.10 34.70 0.00 0.00 20.90 16.40 13.60 0.00 0.00 25.10 8.30 10.78 180.40 1.33
MAY 32.20 94.00 9.90 0.00 1.40 82.60 97.80 46.70 0.00 34.50 0.00 35.63 999.46 0.53
JUN 132.90 | 249.50 | 90.50 137.10 | 89.00 144.70 | 183.00 | 169.60 0.00 44.00 0.00 144.52 | 4635.63 -0.81
JUL 239.20 | 186.40 | 112.00 | 234.30 | 140.10 | 134.50 | 178.10 | 177.40 | 312.20 | 210.90 | 234.70 | 182.38 | 2545.21 0.46
AGO 170.10 | 187.20 | 108.80 | 224.40 | 201.30 | 100.40 | 182.20 | 158.10 | 131.70 | 179.20 | 293.70 | 185.44 | 2872.40 0.29
SEP 177.20 | 170.30 | 152.80 | 214.50 | 112.90 | 183.60 78.20 139.50 | 172.62 | 119.50 | 92.20 [158.95| 3234.88 0.15
oCT 83.20 139.50 19.60 13.30 0.20 25.20 35.30 48.80 35.00 44.80 99.69 58.58 1334.94 0.46
NOV 28.80 4.90 17.70 11.80 28.00 11.00 18.20 9.10 22.90 13.00 23.90 20.84 437.42 1.71
DIC 8.90 15.10 23.60 0.10 1.20 0.00 1.10 0.60 8.80 12.00 8.00 7.33 87.69 1.68
MEDIA 72.76 98.32 46.33 73.23 51.68 58.59 66.62 64.39 56.93 59.72 69.43 69.82 167.94 0.51
VARIANZA | 7323.24 | 7218.62 | 2882.94 | 9729.33 | 4574.05 | 4498.05 | 5696.73 | 5440.32 | 9776.29 | 4991.29 | 9661.30 | 6906.1 | 5213786.7 0.19
SESGO 0.86 0.45 1.01 0.96 1.28 0.77 0.82 0.70 1.96 1.46 1.62 0.97 0.12 1.13

U.M.S.N.H.
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Tabla B.29. Estacion 16121.

ANEXOS

MES

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

ENE

7.90

17.23

22.34

0.30

0.00

0.11

0.25

2.19

0.00

4.59

1.49

9.40

272.80

FEB

0.00

0.00

22.76

5.50

1.46

0.82

0.02

0.13

0.19

5.59

0.14

3.58

18.25

MAR

22.16

0.00

0.75

31.20

0.17

2.31

0.00

25.63

0.61

2.59

0.53

0.36

0.38

ABR

0.00

0.00

3.47

59.30

0.00

0.16

0.00

26.02

3.27

9.48

1.99

0.63

10.19

MAY

81.00

20.00

55.92

119.20

68.98

21.83

0.56

37.35

35.84

79.26

23.94

4.51

61.08

JUN

260.82

221.80

175.68

132.69

170.70

205.68

157.11

165.44

249.44

200.41

174.05

22211

66.73

JUL

198.07

266.43

193.00

294.14

293.10

152.22

216.87

180.06

204.92

246.95

168.58

245.61

225.47

AGO

235.12

298.00

175.40

178.80

168.40

206.54

251.92

172.30

206.96

326.69

222.38

239.88

236.25

SEP

281.13

220.60

164.29

123.74

135.10

98.87

238.86

126.48

182.03

173.93

170.86

165.84

212.90

OCT

128.34

155.90

103.41

39.35

85.30

32.88

97.79

93.16

127.57

25.59

97.16

85.42

133.85

NOV

43.29

18.10

70.26

2.80

8.60

0.83

16.70

36.73

9.34

37.55

10.05

7.51

28.42

DIC

3.17

0.00

1.38

1.09

11.90

0.51

0.00

241

1.05

36.17

2.84

1.05

7.21

MEDIA

105.08

101.51

82.39

82.34

78.64

60.23

81.67

72.33

85.10

95.73

72.83

82.16

106.13

VARIANZA

12230.27

14485.30

5836.69

8211.86

9062.96

6903.60

11093.81

5042.89

10084.82

12541.31

7620.88

11016.31

10785.26

SESGO

0.58

0.61

0.37

1.23

1.14

1.09

0.77

0.57

0.58

1.06

0.66

0.78

0.53

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA

SESGO

ENE

0.64

5.00

0.00

0.00

0.00

0.00

0.77

1.60

29.00

0.00

92.00

19.48

3287.73

4.16

FEB

2.38

7.70

5.00

0.00

14.30

0.20

2.54

8.00

12.00

6.00

13.50

542

41.35

1.33

MAR

0.00

1.30

0.00

37.00

4.00

0.00

4.02

0.00

7.22

3.00

1.50

6.03

118.63

2.01

ABR

0.40

15.50

0.00

6.00

4.00

8.60

3.29

0.00

0.00

0.00

42.00

8.10

216.64

2.58

MAY

5.47

16.20

11.60

1.90

9.00

16.70

19.19

85.00

72.00

54.70

22.60

38.49

1057.74

0.81

JUN

181.07

175.60

115.70

129.10

155.00

189.00

33841

152.10

41.00

57.50

188.10

171.88

4262.27

0.15

JUL

219.32

261.00

106.60

255.40

182.00

164.00

231.54

316.50

322.44

224.50

286.50

227.30

2963.73

-0.12

AGO

179.39

324.40

141.70

265.30

353.00

178.00

186.50

223.10

173.00

157.50

170.50

219.63

3401.49

0.93

SEP

178.05

150.40

52.00

106.60

92.00

29.70

146.00

212.82

221.00

91.13

109.60

153.50

3674.69

-0.01

oCT

62.62

128.20

12.20

6.10

0.00

0.00

52.50

49.16

29.00

34.00

91.50

69.63

2214.76

0.09

NOV

20.13

11.90

7.40

20.20

0.00

0.00

50.00

2.00

26.00

1.60

0.00

17.89

339.98

1.29

DIC

15.67

14.60

45.20

0.00

0.00

0.00

6.00

5.84

0.00

38.00

13.00

8.63

170.83

1.89

MEDIA

72.10

92.65

41.45

68.97

67.78

48.85

86.73

88.01

77.72

55.66

85.90

78.83

270.81

-0.44

VARIANZA

7909.46

12834.75

2665.63

9856.42

12310.73

6081.83

12696.53

12288.16

10878.83

502542

8133.19

9399.9

9365710.2

-0.42

SESGO

0.75

1.06

1.06

1.38

1.86

1.30

1.29

1.03

1.58

1.57

1.10

1.00

0.15

0.37

U.M.S.N.H.
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Tabla B.30. Estacion 16123.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 25.00 0.00 54.00 0.00 0.00 0.12 4.00 0.00 0.00 5.50 4.00 9.80 303.40

FEB 0.00 0.00 20.50 0.00 0.00 0.00 0.00 0.00 0.00 12.80 0.00 0.00 23.00

MAR 15.00 0.00 0.00 3.00 0.00 1.00 0.00 14.50 0.00 0.00 0.00 0.00 0.00

ABR 5.00 0.00 0.00 7.00 0.00 0.00 0.00 8.00 0.00 5.00 0.00 0.00 14.50

MAY 72.00 26.50 9.50 69.50 52.80 53.30 2.50 31.29 40.50 37.70 5.00 2.00 76.20

JUN 310.00 179.80 | 153.00 | 207.00 | 202.00 | 231.50 155.60 | 143.10 | 307.20 280.80 256.10 366.50 77.30

JUL 164.33 135.50 | 244.00 | 177.00 | 204.30 | 174.43 203.62 | 17891 | 320.60 229.31 289.50 226.90 320.90

AGO 232.50 213.00 78.50 | 237.00 | 229.40 | 215.50 223.00 | 164.10 | 227.30 285.62 262.90 209.30 197.80

SEP 213.40 373.00 | 207.00 | 155.00 | 215.50 | 271.00 392.60 | 172.70 61.80 191.50 200.10 240.20 270.60

OCT 173.00 166.30 | 229.30 72.00 112.00 55.80 96.80 83.99 149.50 32.30 78.80 122.70 151.80

NOV 108.50 33.00 107.00 0.00 5.00 1.00 0.00 24.60 8.30 42.00 2.50 10.50 36.00

DIC 1.00 0.00 0.00 0.00 2.50 0.00 0.00 1.85 4.20 22.50 1.50 0.00 13.00

MEDIA 109.98 93.93 91.90 77.29 85.29 83.64 89.84 68.59 93.28 95.42 91.70 98.99 123.71

VARIANZA | 11392.80 | 14433.67 | 8914.81 | 8432.38 | 9970.38 | 11446.63 | 16551.58 | 5609.63 | 15663.36 | 13216.09 | 14900.60 | 16816.52 | 14614.71

SESGO 0.54 1.25 0.59 0.72 0.54 0.83 1.38 0.60 1.08 091 0.80 0.96 0.66
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 8.14 1.98 0.00 0.00 0.00 1.50 7.00 12.00 0.00 33.00 19.56 3822.74 4.58
FEB 1.66 12.82 8.45 2.00 5.50 13.70 0.00 1.50 7.50 14.00 0.00 5.14 51.88 1.25
MAR 0.00 3.04 0.16 41.00 0.00 0.00 3.00 2.40 7.00 10.50 0.00 4.19 82.08 3.28
ABR 0.41 14.86 2.24 0.00 0.00 0.00 3.00 0.00 0.00 13.00 14.60 3.65 29.15 1.29
MAY 3.57 64.23 8.69 0.00 7.00 33.70 75.60 68.00 320.00 154.00 32.40 51.92 4545.01 3.02
JUN 166.74 | 193.75 | 85.70 165.00 137.60 207.10 302.60 257.90 63.90 93.00 306.30 | 202.06 | 6928.00 0.13
JUL 198.35 | 214.81 | 130.07 | 380.30 309.90 310.20 268.50 362.80 327.80 347.40 387.50 | 254.46 | 6211.64 0.15
AGO 172.73 | 209.89 | 179.37 | 567.30 160.00 108.60 184.20 128.90 200.10 160.30 261.30 | 212.86 | 8052.30 2.66
SEP 169.87 | 165.73 | 149.06 | 172.40 176.20 193.80 145.50 302.00 251.90 236.20 239.50 | 215.27 | 5237.37 0.71
oCT 63.85 89.48 59.13 58.10 15.00 70.60 37.30 31.00 55.60 60.80 84.40 89.56 2740.68 1.03
NOV 18.47 5.18 13.25 4.19 2.50 37.50 0.00 4.00 24.00 33.90 5.80 21.97 884.99 2.15
DIC 16.58 8.90 30.89 0.32 0.00 0.00 6.99 0.00 0.00 3.80 12.60 5.28 68.19 1.89
MEDIA 67.69 82.57 55.75 115.88 67.81 81.27 85.68 97.13 105.82 93.91 114.78 | 90.49 272.57 -0.01
VARIANZA | 6869.98 | 7826.25 | 4194.61 | 33393.71 | 10613.92 | 10629.96 | 12530.62 | 18037.66 | 16998.21 | 12186.23 | 20107.18 | 13140 | 35231413 1.62
SESGO 0.71 0.61 0.95 1.81 1.44 1.27 1.08 1.18 0.93 1.32 0.95 0.96 0.11 0.71
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Tabla B.31. Estacion 16125.

ANEXOS

MES

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993 1992

ENE

0.00

5.70

29.10

19.60

0.00

0.22

0.62

2.50 0.16

0.00

10.35

17.44 193.81

FEB

0.00

3.90

15.03

0.00

0.00

0.00

1.31

0.00 1.47

10.17

2.77

4.77 32.51

MAR

15.30

0.00

2.09 4.60

0.00

0.00

0.20

31.89

0.36

0.00

0.54

1.72 2.34

ABR

0.00

11.92

10.66

3.90

0.00

1.03

0.00

43.49

0.00

14.70

6.89

6.02 24.16

MAY

75.10

37.20

33.67

83.00

145.50

33.60

0.47

49.16

44.03

86.70

35.03

2.56 105.03

JUN

166.10

186.71

145.42

140.10

219.48

189.84

16880 | 1

14.61 | 190.93

201.45

175.29

188.67 64.28

JUL

104.40

245.64

224.45

194.80

138.51

213.79

25181 | 2

29.01 | 192.11

232.66

143.68

257.30 | 232.13

AGO

270.20

197.18

182.84

200.50

145.36

248.19

26288 |1

37.23 | 186.19

260.02

207.34

205.59 | 249.98

SEP

237.00

211.70

202.48

104.60

118.04

107.06

262.21

97.57

172.17

192.47

195.28

197.55 | 221.93

OCT

30.40

75.07

90.96

0.00

65.07

0.00

120.95

41.05

79.24

47.65

69.88

49.11 120.21

NOV

0.00

0.00

67.28

19.60

19.60

3.32

0.00

29.32

6.22

35.80

14.44

13.95 42.48

DIC

7.00

0.00

4.76 18.90

18.90

0.00

0.00

3.23 2.98

40.82

0.00

0.17 3.15

MEDIA

75.46

81.25

84.06

65.80

72.54

66.42

89.10

64.92

72.99

93.54

71.79

78.74 107.67

VARIANZA

9653.21

9716.71

6936.93

5891.97

5947.38

9363.88

13556.33

4658.32

7455.18

9766.55

7011.71 |1

0152.43|8832.31

SESGO

1.15

0.74

0.67 0.90

0.59

1.10

0.72

1.40 0.60

0.72

0.75

0.86 0.43

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA | SESGO

ENE

2.39

14.66

1.56

4.21

1.96

4.42

0.00

20.50

48.00

0.00

42.00

17.47

1594.59 4.07

FEB

3.09

9.61

4.13

4.27

9.66

4.04

2.08

0.00

5.00

7.00

16.00

5.70

53.79 241

MAR

0.00

8.65

0.12

29.96

0.00

0.00

3.50

0.00

0.00

9.00

0.00

4.59

80.21 242

ABR

0.26

23.56

3.13

3.36

14.85

0.00

18.08

0.00

0.00

19.00

28.00

9.71

132.76 1.34

MAY

19.25

82.35

8.31

1.94

16.50

12.00

48.60

44.00

39.00

56.00

8.00

44.46

1335.12 1.03

JUN

160.60

212.17

105.75

193.16

124.87

179.00

75.00

122.00

58.00

76.00

143.50

150.07

2313.49 -0.57

JUL

220.45

227.76

131.37

280.10

26.00

158.50

148.00

224.00

222.00

199.50

154.00

193.83

3358.28 -1.13

AGO

189.89

246.51

203.15

273.93

206.91

154.00

176.00

103.00

241.00

131.00

220.00

204.12

2223.21 -0.35

SEP

189.32

167.63

148.53

158.07

139.60

107.50

96.00

134.00

131.50

58.50

65.00

154.82

2981.28 0.06

oCT

117.07

107.27

46.27

26.10

1.00

24.00

112.00

57.50

26.00

63.00

109.00

61.62

1545.49 0.05

NOV

19.98

13.93

8.76

10.81

0.00

19.24

0.00

0.00

20.00

16.00

0.00

15.03

264.57 1.65

DIC

7.54

11.57

2491

1.58

0.00

6.95

6.03

2.00

13.00

28.50

27.00

9.54

126.50 1.37

MEDIA

77.49

93.81

57.17

82.29

45.11

55.80

57.11

58.92

66.96

55.29

67.71

72.58

215.77 0.42

VARIANZA

8071.81

9065.11

5044.93

12388.98

4976.23

5112.82

3988.26

5239.77

7210.48

3467.07

5218.02

7446.9

6999273.9 0.57

SESGO

0.58

0.62

1.06

1.06

1.57

0.94

0.77

1.21

1.44

1.57

1.03

0.94

0.11 0.59

U.M.S.N.H.
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Tabla B.32. Estacion 16133.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 14.90 12.70 39.00 2.00 0.00 0.00 0.00 0.00 0.00 0.00 4.53 5.90 241.00

FEB 0.00 8.50 9.00 0.00 0.00 0.00 0.00 0.00 0.00 7.00 0.00 0.00 0.00

MAR 0.00 0.00 0.00 41.30 0.00 0.00 0.00 6.00 0.00 0.00 0.00 0.00 0.00

ABR 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.30 0.00 13.00 0.00 0.00 0.00

MAY 95.00 21.00 21.00 42.00 79.50 22.78 0.00 63.50 41.00 39.70 2.70 0.00 37.20

JUN 224.10 | 187.30 | 185.70 | 133.30 | 134.60 | 185.30 | 123.50 | 177.30 | 166.60 | 167.40 | 113.80 | 206.40 41.40

JUL 119.70 | 208.10 | 209.00 | 215.10 | 145.00 | 176.80 | 199.30 | 135.00 | 225.10 | 174.60 | 299.60 | 294.10 | 175.30

AGO 208.90 77.50 79.00 146.30 | 276.40 | 165.60 | 177.00 | 151.40 | 207.20 | 297.30 | 115.50 | 216.60 | 219.20

SEP 163.90 | 200.50 | 204.00 | 199.30 | 171.70 | 197.50 | 193.10 57.90 87.20 80.90 152.90 | 139.60 | 149.70

OCT 81.80 0.00 40.00 38.00 63.50 64.70 126.50 50.20 74.70 45.00 46.60 56.70 92.90

NOV 0.10 5.00 206.00 0.00 9.94 36.00 12.00 32.00 2.00 14.00 0.00 22.00 68.00

DIC 0.00 0.00 0.00 0.00 14.81 0.00 0.00 5.80 5.50 25.20 0.00 0.00 9.90

MEDIA 75.70 60.05 82.73 68.11 74.62 70.72 69.28 56.78 67.44 72.01 61.30 78.44 86.22

VARIANZA | 7474.88 | 7456.45 | 8180.03 | 6764.89 | 8079.27 | 7091.19 | 7466.68 | 4081.25 | 7425.10 | 8715.25 | 8775.69 | 11399.64 | 7865.48

SESGO 0.68 1.14 0.63 0.90 1.13 0.67 0.59 0.95 1.00 1.58 1.73 1.08 0.69
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 3.50 0.00 0.00 0.00 0.00 0.00 0.00 5.80 13.60 0.00 57.50 16.68 2473.94 4.35
FEB 0.00 6.20 0.00 0.00 24.50 0.00 0.00 0.00 9.70 7.00 3.50 3.14 33.02 2.51
MAR 0.00 14.10 0.60 32.00 0.00 0.01 27.00 0.00 1.00 0.00 0.00 5.08 133.68 2.33
ABR 0.00 4.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 22.00 1.73 26.29 3.40
MAY 15.60 29.50 0.00 0.00 0.00 0.00 15.00 48.00 109.50 60.00 32.50 32.31 974.90 0.98
JUN 81.50 | 232.80 | 130.70 | 175.00 | 138.70 | 261.30 285.20 290.00 30.10 79.30 205.50 | 164.87 | 4709.58 -0.08
JUL 207.00 | 274.20 | 156.40 | 171.00 | 207.70 | 192.20 152.10 342.00 31490 | 23190 | 298.70 | 213.53 | 3726.63 0.60
AGO 188.50 | 171.10 | 182.40 | 273.30 | 150.50 | 111.00 245.00 144.20 213.20 | 161.80 | 171.80 | 181.28 | 3304.45 0.16
SEP 136.40 | 14090 | 27.80 148.00 | 22.50 242.00 100.00 201.40 141.00 89.20 165.60 | 142.21 | 3374.92 -0.55
oCT 51.00 71.00 10.10 36.20 15.00 76.00 56.30 7.00 77.00 15.00 119.60 | 54.78 1078.30 0.33
NOV 22.70 14.20 0.00 0.00 8.00 14.00 0.00 1.50 17.50 0.00 0.00 20.21 1818.20 3.94
DIC 0.00 25.00 25.60 0.00 0.00 11.00 1.20 0.00 0.00 0.50 7.00 5.48 75.98 1.57
MEDIA 58.85 81.94 4447 69.63 47.24 75.63 73.48 86.66 77.29 53.73 90.31 70.11 147.95 -0.44
VARIANZA | 5949.14 | 9539.08 | 4783.31 | 9147.79 | 5421.95 | 10324.16 | 10347.82 | 15881.14 | 10201.89 | 5767.25 | 9975.94 | 8254.8 | 6161455.2 1.04
SESGO 1.14 1.06 1.35 1.13 1.46 1.04 1.32 1.22 1.48 1.51 0.91 1.10 0.10 0.13
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Tabla B.33. Estacion 16136.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 20.00 2.50 20.45 6.10 0.00 0.07 0.18 2.01 0.01 3.55 0.00 0.00 208.40
FEB 0.00 0.00 20.01 1.44 1.39 0.69 0.08 0.11 0.20 6.00 0.00 5.30 31.50
MAR 12.50 0.50 0.22 9.39 0.15 0.57 0.00 22.34 0.53 2.01 0.00 1.50 0.00
ABR 10.00 6.00 3.63 9.09 0.54 0.23 0.00 21.95 4.08 8.61 0.00 0.50 34.00
MAY 53.00 74.50 48.97 71.34 78.65 18.35 0.46 33.88 36.23 62.12 0.00 0.00 78.30
JUN 385.00 257.00 130.40 | 127.99 | 173.40 | 193.36 | 152.29 | 158.28 | 242.55 | 194.71 0.00 230.00 | 112.20
JUL 215.50 487.50 188.39 | 260.64 | 146.19 | 15494 | 210.17 | 201.48 | 203.57 | 245.62 | 170.44 0.00 209.20
AGO 318.30 304.50 159.56 | 198.74 | 134.68 | 185.00 | 236.13 | 171.77 | 204.27 | 331.55 | 210.51 0.00 357.50
SEP 369.00 243.00 32850 | 11994 | 112.51 | 10542 | 252.36 | 116.37 | 179.66 | 175.52 | 159.12 0.00 210.00
OCT 174.00 122.50 320.50 27.58 42.13 29.51 84.42 95.47 140.76 25.85 98.37 0.00 98.00
NOV 3.50 15.50 81.00 4.66 6.07 4.23 20.47 32.05 8.95 37.70 9.09 0.00 54.90
DIC 3.00 0.00 3.00 2.69 14.37 0.60 1.23 1.62 1.10 33.31 1.95 0.00 0.00
MEDIA 130.32 126.13 108.72 69.97 59.17 57.75 79.81 71.44 85.16 93.88 54.12 19.78 116.17
VARIANZA | 23828.59 | 25947.60 | 14231.75| 7776.45 | 4402.15 | 6176.48 | 10718.84 | 5428.90 | 9861.35 | 12763.63 | 6663.15 | 4385.27 | 11877.37
SESGO 0.77 1.19 1.00 1.22 0.63 0.99 0.82 0.70 0.53 1.13 1.09 3.46 1.00
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 0.00 0.00 0.00 3.20 0.00 4.10 10.00 14.00 0.00 65.50 15.00 1892.19 4.21
FEB 0.00 3.00 0.00 0.17 15.60 0.00 3.00 12.00 11.00 6.00 19.50 571 70.52 1.76
MAR 0.00 2.50 0.00 45.80 1.30 0.00 10.90 0.00 3.00 0.00 0.00 4.72 106.53 3.20
ABR 0.00 27.50 3.00 3.50 16.30 21.50 16.60 0.00 0.00 0.00 9.50 8.19 96.65 1.27
MAY 12.20 152.20 8.50 1.30 22.40 113.50 39.50 24.50 88.50 74.00 29.00 | 46.73 1543.63 0.87
JUN 229.50 26840 | 165.20 | 141.50 170.50 187.50 281.60 337.00 104.00 117.00 | 194.50 | 189.74 | 6650.70 0.31
JUL 259.70 362.20 | 177.60 | 383.30 331.90 189.20 367.20 359.90 265.50 | 289.00 | 228.50 | 246.15 | 10074.26 0.19
AGO 341.30 220.40 | 141.20 | 317.90 238.50 234.70 191.10 231.50 267.00 | 234.00 | 227.00 | 227.38 | 6316.01 -0.66
SEP 302.60 153.10 | 263.10 | 217.80 241.50 270.40 148.00 233.20 342.00 98.00 106.00 | 197.80 | 8228.23 0.02
oCT 195.20 123.20 39.50 7.50 0.00 117.70 96.50 79.90 55.00 135.00 | 166.00 | 94.77 5438.83 1.17
NOV 14.50 6.50 13.20 0.00 18.90 14.30 9.50 25.50 41.50 32.00 60.00 21.42 434.79 1.42
DIC 13.70 29.20 39.60 0.50 0.00 6.70 4.50 0.00 1.50 19.00 14.00 7.98 132.81 1.68
MEDIA 114.06 112.35 70.91 93.27 88.34 96.29 97.71 109.46 99.42 83.67 93.29 88.80 656.59 -0.71
VARIANZA | 19155.00 | 14889.31 | 8276.35 | 19382.61 | 14741.94 | 10485.03 | 15399.80 | 19561.50 | 14896.63 | 9335.52 | 7756.48 | 12414 | 35704670 0.65
SESGO 0.60 0.86 1.10 1.31 1.09 0.52 1.27 0.96 1.15 1.16 0.58 1.05 0.32 3.46
158

U.M.S.N.H.




Tabla B.34. Estacion 16137.

ANEXOS

MES

2004

2003

2002

2001

2000

1999

1998 1997

1996

1995

1994

1993

1992

ENE

24.74

7.11

26.17

14.10

0.00

0.23

0.64 0.00

0.00

0.00

3.00

6.70

172.50

FEB

0.00

0.21

14.11

1.20

0.00

0.70

0.00 0.00

0.00

5.00

0.00

0.00

15.50

MAR

15.08

0.52

1.85

1.30

0.00

0.94

0.00 31.20

0.00

12.00

0.00

0.00

0.00

ABR

2.69

10.55

11.28

5.30

0.00

0.00

0.00 45.30

10.00

5.00

2.00

0.00

2.60

MAY

50.71

37.26

35.53

48.30

73.00

4.60

0.00 7.00

39.00

64.00

7.00

30.60

63.50

JUN

21491

193.71

144.95

127.40

148.70

169.50

157.20 92.70

166.50

108.30

140.00

132.90

95.70

JUL

170.60

247.78

226.02

206.70

150.70

122.60

283.10 | 115.60

138.50

147.00

152.00

354.40

249.50

AGO

224.60

224.65

187.23

287.40

182.80

123.50

412.40 | 156.00

188.49

360.50

252.00

202.90

284.60

SEP

195.78

211.13

208.40

66.10

88.20

93.40

269.32 | 113.00

169.51

175.00

123.80

153.00

292.50

OCT

95.53

79.83

94.02

31.30

59.80

15.80

121.56 64.00

21.50

22.00

61.00

50.20

71.30

NOV

13.93

28.71

59.01

8.50

28.70

0.00

7.40 20.30

8.40

17.50

9.00

5.00

9.20

DIC

2.68

2.08

5.06

0.00

10.70

0.00

0.00 0.00

0.00

33.00

12.00

0.20

1.20

MEDIA

84.27

86.96

84.47

66.47

61.88

44.27

104.30 53.76

61.82

79.11

63.48

77.99

104.84

VARIANZA

8326.55

10178.31

7235.16

8774.97

4536.90

4044.42

21068.20 | 2905.89

6131.96

11363.17

7016.44

12579.43

13206.01

SESGO

0.63

0.71

0.69

1.63

0.72

1.05

1.14 0.67

0.81

1.92

1.23

1.61

0.77

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA

SESGO

ENE

1.50

6.10

13.00

17.10

0.00

6.20

2.05

32.50

20.80

0.00

49.20

16.82

1261.79

3.98

FEB

1.50

20.30

0.00

0.00

2.50

9.00

1.90

4.00

2.00

16.50

4.70

4.13

38.11

1.59

MAR

0.00

2.70

0.00

21.20

0.00

0.00

10.10

0.00

0.70

5.20

0.00

4.28

65.09

2.27

ABR

0.00

17.40

0.00

0.00

0.00

10.40

0.00

0.00

0.00

16.20

23.30

6.75

112.36

241

MAY

3.00

73.50

4.70

0.00

19.00

7.20

10.50

40.80

38.10

63.70

8.90

30.41

634.79

0.35

JUN

277.80

168.00

55.60

161.80

137.60

232.20

288.40

215.90

61.20

67.90

140.50

154.14

3745.62

0.49

JUL

278.10

151.80

113.50

254.30

235.50

174.00

250.50

315.68

305.20

222.50

145.10

208.78

4824.53

0.35

AGO

192.60

254.30

189.50

185.60

174.20

156.50

188.90

85.40

218.00

174.30

194.60

212.54

4971.70

1.19

SEP

241.70

170.70

171.10

133.00

118.70

153.27

157.70

147.60

141.50

34.30

106.70

155.64

3744.15

0.36

oCT

134.80

73.90

49.90

41.30

0.00

41.70

72.80

10.50

50.10

58.80

58.70

57.51

1099.47

0.47

NOV

20.10

0.00

0.00

2.50

16.50

17.40

3.70

7.20

31.10

16.70

0.00

13.79

181.17

1.76

DIC

16.30

0.00

30.50

0.00

0.00

7.55

18.20

0.80

19.40

35.10

50.90

10.24

202.41

1.51

MEDIA

97.28

78.23

52.32

68.07

58.67

67.95

83.73

71.70

74.01

59.27

65.22

72.92

250.16

0.43

VARIANZA

14119.25

7569.75

4720.55

8167.37

7106.14

7195.09

11655.94

10596.15

9495.84

4828.27

4373.73

8633.1

16523412

1.22

SESGO

0.67

0.86

1.26

1.09

1.18

0.97

1.00

1.60

1.65

1.70

0.81

1.10

0.16

0.64

U.M.S.N.H.
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Tabla B.35. Estacion 16140.

ANEXOS

U.M.S.N.H.

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 25.19 12.08 22.09 5.62 1.83 0.06 0.13 2.32 0.00 4.71 2.66 10.69 242.56

FEB 0.95 0.05 16.47 1.94 2.21 0.54 0.42 0.17 0.06 7.08 0.96 0.00 22.52

MAR 10.73 0.76 0.45 14.39 0.66 1.16 0.00 22.78 0.26 1.74 1.25 0.00 0.51

ABR 2.15 6.05 4.02 14.94 0.36 0.38 0.00 2791 4.20 7.96 2.89 1.71 31.00

MAY 55.42 39.31 46.05 75.31 68.68 20.56 0.45 30.47 33.80 75.13 30.82 3.31 119.50

JUN 188.16 | 222.88 | 159.50 | 156.25 | 162.70 | 175.50 | 148.47 | 154.72 | 198.34 | 179.98 | 166.28 | 192.88 | 106.50

JUL 173.15 | 252.66 | 233.61 | 247.78 | 140.30 | 17294 | 192.27 | 174.89 | 189.29 | 228.49 | 155.50 | 216.28 | 216.40

AGO 208.57 | 235.77 | 173.23 | 187.76 | 134.89 | 175.59 | 230.28 | 142.71 | 185.45 | 287.39 | 167.00 | 213.28 | 291.70

SEP 188.46 | 213.43 | 213.21 | 140.51 | 117.37 | 99.04 248.41 98.07 164.07 | 151.55 | 156.97 | 148.65 | 232.50

OCT 79.83 108.72 76.49 31.85 47.32 30.55 76.02 89.60 11396 | 28.77 77.37 63.15 124.68

NOV 9.32 22.02 77.95 2.16 8.18 3.04 16.97 35.63 7.42 32.05 10.69 7.49 54.00

DIC 2.86 1.66 3.07 1.13 13.51 0.81 0.41 2.73 1.09 31.08 1.38 0.40 13.00

MEDIA 78.73 92.95 85.51 73.30 58.17 56.68 76.15 65.17 74.83 86.33 64.48 71.49 121.24

VARIANZA | 7301.33 | 11364.89 | 7506.21 | 7589.59 | 4067.06 | 5832.94 | 10020.34 | 4098.72 | 7590.05 | 9939.30 | 5593.97 | 8583.16 | 10376.53

SESGO 0.61 0.62 0.68 0.96 0.59 0.96 0.86 0.66 0.52 1.04 0.59 0.81 041
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 13.00 1.62 0.00 3.00 0.00 3.00 0.00 26.00 0.00 91.00 19.48 2622.74 4.02
FEB 0.00 4.50 2.50 0.00 7.00 1.50 0.00 0.00 16.00 6.74 36.50 5.34 81.18 2.35
MAR 0.00 0.00 0.00 41.00 0.00 0.00 4.50 0.00 23.00 14.00 0.00 5.72 108.28 2.22
ABR 0.00 35.50 0.00 0.00 7.50 11.50 14.00 0.00 0.00 35.00 18.00 9.38 138.96 1.28
MAY 3.28 56.50 11.50 0.00 1.00 37.00 51.50 7.50 190.00 61.00 38.00 44.00 1857.02 1.86
JUN 134.00 | 284.50 | 126.00 179.00 | 205.00 154.00 367.00 182.00 | 115.00 96.50 370.00 | 184.38 | 4782.56 1.66
JUL 276.00 | 213.40 | 264.50 268.00 | 244.01 | 210.00 184.50 167.50 | 397.50 | 297.50 | 350.50 |227.79 | 3740.63 1.12
AGO 227.50 | 140.50 | 235.00 394.50 | 181.50 151.50 305.00 106.00 | 170.00 | 199.00 | 366.50 |212.94 | 5186.34 1.05
SEP 203.50 | 182.00 | 247.00 279.50 | 129.50 | 319.00 121.97 | 253.00 | 191.50 | 177.00 151.50 | 184.49 | 3349.48 0.51
oCT 81.50 149.00 58.00 14.00 7.00 85.50 143.00 49.00 108.00 77.00 79.50 74.99 1431.54 0.11
NOV 17.84 15.50 19.00 2.05 16.50 13.00 0.00 0.00 43.00 39.00 6.50 19.14 367.02 1.60
DIC 16.08 13.00 34.50 0.11 0.00 16.50 0.00 0.00 11.50 19.50 5.50 791 99.22 1.43
MEDIA 79.98 92.28 83.30 98.18 66.83 83.29 99.54 63.75 107.63 85.19 126.13 82.96 330.85 0.80
VARIANZA | 10707.03 | 9491.14 | 11259.65 | 20347.60 | 8919.45 | 10775.84 | 16460.07 | 8192.16 | 13546.55 | 8607.73 | 22173.51 | 10014 | 19775340 1.38
SESGO 0.96 0.80 1.00 1.17 1.04 1.27 1.19 1.16 1.48 1.34 1.04 0.91 0.08 0.13
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Tabla B.36. Estacion 16146.

ANEXOS

MES

2004

2003

2002

2001 2000

1999

1998

1997

1996

1995

1994

1993

1992

ENE

51.60

20.00

42.00

0.00 0.00

0.00 0.68

4.92

0.23

0.00

0.00

0.00

426.00

FEB

0.00

0.00

2.10

0.00 30.00

0.00 1.76

0.16

2.46

62.70

0.00

8.00

114.90

MAR

7.00

10.00

0.00

0.00 0.00

0.00 0.37

31.06

0.54

0.00

0.00

0.00

0.00

ABR

0.00

1.00

0.00

0.00 10.00

0.00 0.00

49.03

12.69

0.00

0.00

0.00

24.50

MAY

145.10

4.00

91.50

117.50 218.50

24.00

0.67

47.78

49.87

79.50

39.62

6.00

48.00

JUN

208.00

240.00

80.20

140.00 140.00 1

43.50 161.42

125.94

243.54

140.00

271.00

242.40

43.50

JUL

259.00

23750 |1

60.40

364.00 334.00

184.00

228.56

219.36

213.12

361.50

257.30

287.00

282.50

AGO

367.00

22722 | 2

16.00

200.00 328.50 3

19.50 240.52

157.11

218.24

329.00

218.50

249.00

337.00

SEP

263.00

257.00 |1

35.30

112.00 222.00 1

73.60 270.60

109.13

180.16

222.10

217.00

248.50

288.70

OCT

59.00

60.00

44.00

54.50 57.00

37.71

58.00

62.51

71.41

57.00

103.16

77.00

209.50

NOV

0.00

15.00 1

44.00

21.00 0.00

98.50

98.50

39.40

8.80

98.50

24.50

60.00

100.50

DIC

0.00

0.00

2.00

2.00 66.00

8.00

41.00

4.19

2.30

122.00

18.50

0.00

47.00

MEDIA

113.31

89.31

76.46

84.25 117.17

82.40

91.84

70.88

83.61

122.69

95.80

98.16

160.18

VARIANZA

17034.93

12755.53

543531 |1

2425.89[16360.29 | 10

631.90|11173.39

4675.64

9887.32

15027.23

12500.19

14444.39

20411.33

SESGO

0.80

0.76

0.55

1.61 0.77

1.24 0.73

1.05

0.73

1.02

0.68

0.70

0.64

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA

SESGO

ENE

0.00

13.96

1.17

0.00

23.00

10.00

0.00

49.50

30.00

0.00

116.00

32.88

7739.87

4.24

FEB

0.00

11.34

7.00

0.00

4.00

8.92

0.00

16.00

11.50

0.00

0.00

11.70

673.30

3.30

MAR

0.00

8.92

0.14

34.50

0.00

0.03

6.00

0.00

20.00

0.00

0.00

4.94

97.15

2.24

ABR

0.00

21.48

3.08

0.00

7.50

14.61

0.00

0.00

0.00

0.00

21.50

6.89

144.76

2.24

MAY

2.00

80.00

7.37

0.00

3.50

74.00

16.50

16.50

177.00

92.20

7.00

56.17

3617.89

1.26

JUN

165.10

229.76

104.54

170.00

121.50

184.50

299.50

249.00

55.50

37.50

324.70

171.71

6289.56

0.08

JUL

312.50

250.52

154.77

278.50

304.30

232.00

220.50

362.60

299.60

394.00

342.50

272.50

4371.83

0.04

AGO

182.00

238.57

228.71

267.50

264.00

201.50

280.50

223.00

180.00

256.50

414.50

256.02

4097.51

0.82

SEP

270.30

190.01

149.43

215.50

126.60

161.00

100.00

270.50

163.50

218.00

122.50

195.27

3556.77

-0.07

oCT

99.00

116.34

50.68

30.93

11.00

138.50

93.50

90.00

103.50

34.50

77.50

74.84

1705.10

1.55

NOV

44.00

12.41

12.01

10.93

17.00

24.98

18.50

9.50

99.30

52.00

10.00

42.47

1717.82

1.03

DIC

20.50

8.73

37.36

0.59

2.00

7.50

20.00

9.50

6.00

16.00

75.00

21.51

905.48

2.08

MEDIA

91.28

98.50

63.02

84.04

73.70

88.13

87.92

108.01

95.49

91.73

125.93

95.58

437.94

1.34

VARIANZA

13024.53

10287.95

6007.35

12907.09

11721.05

7901.73

13094.67

17058.95

8719.89

16513.44

22267.35

12594

19454869

0.19

SESGO

0.99

0.57

1.13

0.95

1.47

0.47

1.12

0.93

0.94

1.55

1.10

0.94

0.10

0.70

U.M.S.N.H.
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Tabla B.37. Estacion 16162.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992
ENE 25.33 12.55 33.42 2.04 0.00 0.00 0.00 0.20 0.00 2.30 3.20 6.00 111.10
FEB 0.01 0.21 15.49 2.69 0.00 0.00 0.00 0.00 0.00 3.80 0.00 2.00 16.00
MAR 14.21 0.61 1.80 20.30 0.00 0.00 0.00 38.10 0.00 4.80 0.00 0.00 0.00
ABR 3.09 9.46 9.75 31.01 0.00 0.00 0.00 34.20 7.80 14.20 0.00 0.00 0.00
MAY 57.99 54.55 56.59 102.01 47.40 6.50 0.56 14.50 33.60 72.90 28.00 0.00 81.00
JUN 212.80 | 241.39 228.67 216.61 | 166.30 | 203.60 | 156.73 | 171.10 | 223.60 | 169.70 | 209.30 | 97.50 57.30
JUL 174.86 | 283.78 290.72 296.85 | 144.30 | 185.10 | 257.00 | 210.20 | 161.30 | 168.00 | 22590 | 225.90 | 282.40
AGO 231.03 | 247.49 222.09 220.06 | 162.40 | 194.80 | 255.50 | 150.90 | 202.70 | 360.00 | 186.30 | 155.80 | 217.60
SEP 193.89 | 257.81 266.38 207.00 93.80 84.30 183.10 | 111.60 | 136.10 | 140.20 | 108.60 | 124.30 | 182.00
OCT 92.97 108.91 122.10 49.14 34.00 8.80 33.50 90.70 56.40 11.80 124.00 8.60 58.00
NOV 15.00 28.66 87.08 2.62 2.60 0.00 0.00 28.00 10.10 45.90 12.70 0.00 11.00
DIC 3.37 1.99 4.41 1.88 28.90 0.00 0.00 0.00 0.00 35.20 0.00 0.00 1.50
MEDIA 85.38 103.95 111.54 96.02 56.64 56.93 73.87 70.79 69.30 85.73 74.83 51.68 84.83
VARIANZA | 8404.13 | 13886.61 | 12268.94 | 11809.10 | 4490.52 | 7454.79 | 11369.75 | 5489.92 | 7497.09 | 11556.33 | 8224.56 | 6211.95 | 9073.72
SESGO 0.63 0.64 0.58 0.77 0.84 1.11 1.00 0.78 0.89 1.70 0.74 1.32 1.06
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 1.20 1.20 10.20 0.00 19.00 0.00 24.10 15.70 0.00 58.80 13.60 636.10 2.95
FEB 0.00 20.10 4.17 0.00 1.50 6.30 6.50 2.00 2.00 4.30 4.20 3.80 31.49 1.93
MAR 0.00 0.00 0.00 30.90 2.67 0.00 0.00 1.30 0.00 10.00 4.70 5.39 107.84 2.26
ABR 0.00 1.90 9.00 0.00 13.93 7.30 0.00 0.00 0.00 2.50 13.40 6.56 90.06 1.87
MAY 0.00 59.10 7.50 0.00 25.00 65.36 45.85 88.60 37.50 38.50 16.90 39.16 912.92 0.32
JUN 109.50 | 174.00 62.30 118.80 | 131.10 | 209.49 | 375.00 | 21790 | 43.30 85.80 174.90 | 169.03 | 5420.48 0.48
JUL 174.20 | 264.30 78.40 229.00 | 175.00 | 151.70 | 143.50 | 240.60 | 288.50 | 167.20 | 289.60 | 212.85| 3643.18 -0.20
AGO 138.00 | 29590 | 175.40 | 214.20 | 267.00 | 105.10 | 166.90 141.60 | 211.00 | 83.70 128.50 | 197.25 | 3892.36 0.55
SEP 203.50 | 110.50 94.10 194.20 55.20 107.00 75.50 195.50 | 115.90 39.80 40.20 |138.35 | 4093.05 0.35
oCT 16.50 57.80 36.20 28.00 0.00 16.40 64.40 16.60 33.40 24.30 53.80 | 47.76 1338.77 0.84
NOV 37.00 0.00 0.00 0.00 29.70 17.96 9.50 0.00 33.50 19.00 0.00 16.26 422.50 1.97
DIC 6.20 3.50 29.30 1.20 0.00 0.00 2.00 7.00 10.50 28.70 29.10 8.12 142.55 141
MEDIA 57.08 82.36 41.46 68.88 58.42 58.80 74.10 77.93 65.94 41.98 67.84 71.51 313.46 041
VARIANZA | 5943.74 | 11432.52 | 2849.20 | 8642.62 | 7536.11 | 4838.34 | 12297.89 | 9047.03 | 8626.01 | 2376.20 | 7732.74 | 8294.2 | 9472435.2 -0.11
SESGO 1.02 1.22 1.63 0.99 1.66 1.15 2.09 0.81 1.77 1.77 1.79 1.16 0.20 0.57

U.M.S.N.H.
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Tabla B.38. Estacion 16165.

ANEXOS

MES

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995

1994

1993

1992

ENE

30.43

11.02

31.69

3.19

0.94

0.00

0.50

8.90

0.00

6.10

0.30

11.90

585.30

FEB

0.12

0.16

15.45

3.38

1.57

7.30

0.00

0.00

1.50

9.04

0.00

15.50

25.10

MAR

14.83

0.64

1.57

21.78

0.59

10.10

0.00

6.30

2.60

3.30

1.40

0.00

0.00

ABR

3.82

9.81

9.70

29.69

0.38

0.40

0.00

3.70

0.00

23.10

0.00

0.30

5.00

MAY

56.78

47.29

50.72

95.98

70.60

3.80

1.00

46.20

65.60

84.39

2.20

0.90

40.70

JUN

211.55

234.39

207.39

223.61

207.08

347.30

207.10

133.0

0 397.00

306.00

284.10

464.60

98.00

JUL

189.90

289.45

269.19

257.63

155.70

258.50

303.80

256.8

0 204.20

453.30

303.90

234.59

305.70

AGO

232.71

250.19

191.87

201.25

151.58

336.10

260.90

250.3

0 451.30

478.90

352.60

206.22

229.70

SEP

185.08

239.91

268.06

191.91

117.50

167.50

435.20

243.9

0 217.50

186.50

242.20

222.70

267.90

OCT

89.67

109.79

101.56

42.48

64.77

129.10

269.30

178.2

0 250.30

46.30

143.40

207.90

217.70

NOV

9.21

22.71

73.61

2.19

12.03

4.50

43.20

60.10

10.20

66.20

12.00

13.80

2.80

DIC

3.29

1.88

4.28

2.10

16.59

0.00

0.00

13.50

1.00

68.60

0.40

0.00

13.30

MEDIA

85.62

101.44

102.09

89.60

66.61

105.38

126.75

100.0

8 133.43

144.31

111.88

114.87

149.27

VARIANZA

8525.74

13675.43

10794.31

9979.56

5478.67

19277.11

24932.36

11219.

00

27608.97

30213.96

20598.00

22588.15

32062.56

SESGO

0.63

0.66

0.70

0.70

0.75

0.93

0.78

0.59

0.93

1.24

0.71

1.23

1.40

MES

1991

1990

1989

1988

1987

1986

1985

1984

1983

1982

1981

MEDIA

VARIANZA

SESGO

ENE

0.00

10.40

1.17

6.00

8.00

6.10

1.65

18.38

40.40

0.00

102.10

36.85

14128.07

4.65

FEB

5.50

15.40

5.10

0.00

3.70

8.50

0.00

19.00

4.20

5.10

0.40

6.08

50.26

1.27

MAR

0.00

0.00

0.00

33.30

5.00

0.00

2.20

0.40

22.50

3.10

0.40

5.42

78.68

2.05

ABR

0.00

17.60

0.00

0.00

8.40

0.00

1.00

0.00

0.00

0.60

22.00

5.65

76.52

1.64

MAY

0.00

61.60

0.00

0.00

7.90

19.50

4.00

45.90

80.51

172.30

41.80

41.65

1743.67

1.31

JUN

202.00

308.50

118.50

385.00

153.00

263.50

504.70

405.00

7491

120.60

285.90

255.95

13639.54

0.46

JUL

235.10

291.50

231.60

305.10

235.66

249.00

312.40

29291

336.66

210.90

339.40

271.79

3655.32

0.84

AGO

243.90

198.70

428.00

575.00

175.60

209.60

233.50

289.40

357.10

227.80

337.50

286.24

11570.39

1.21

SEP

173.59

329.20

364.00

170.16

205.60

285.50

206.20

376.60

187.11

127.90

273.10

236.87

6123.85

0.91

oCT

78.00

194.00

93.80

28.84

16.00

94.70

88.00

118.30

62.05

43.30

246.00

121.39

5660.99

0.61

NOV

19.10

2.50

25.10

7.99

20.70

63.00

2.30

2.60

39.85

81.60

13.10

25.43

646.28

1.06

DIC

20.40

0.50

34.70

0.32

1.50

14.00

0.00

4.21

5.25

36.00

10.40

10.51

260.70

2.44

MEDIA

81.47

119.16

108.50

125.97

70.0882

101.12

113.00

131.06

100.88

85.77

139.34

108.65

499.68

-0.02

VARIANZA

10268.

18155.13

22978.13

37499.39

8547.70

13436.68

27628.57

26010.18

15769.73

7141.46

20534.51

18538

78192860

0.36

SESGO

0.77

0.60

1.38

1.51

0.95

0.71

1.45

0.82

147

0.55

0.39

091

0.11

0.62

U.M.S.N.H.
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Tabla B.39. Estacion 16188.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 29.08 24.70 9.60 3.62 0.99 0.00 0.00 0.00 0.00 0.00 0.20 0.90 168.10

FEB 0.07 0.00 21.20 2.56 1.71 0.00 0.00 0.00 0.00 10.40 0.00 0.00 8.10

MAR 16.89 0.61 0.00 18.70 0.48 0.30 0.00 30.90 0.00 0.80 5.10 0.20 1.20

ABR 4.28 10.66 2.30 39.92 0.14 0.99 0.00 64.00 6.10 1.50 2.20 1.10 4.40

MAY 52.80 28.40 14.20 99.63 71.78 33.97 0.00 55.60 39.60 124.80 17.10 14.50 48.60

JUN 207.60 | 190.54 | 187.30 | 143.50 | 198.70 | 162.52 61.00 123.20 | 90.70 83.10 155.20 | 157.70 29.50

JUL 177.52 | 252.24 | 259.50 | 225.05 | 170.22 | 198.75 | 98.80 62.20 146.80 | 103.00 34.00 163.60 | 166.20

AGO 224.50 | 221.84 | 184.90 | 176.88 | 132.95 | 226.92 | 229.90 | 115.50 78.20 169.30 | 196.50 | 183.60 | 163.30

SEP 189.40 | 203.00 | 208.40 | 137.27 | 107.78 | 88.88 176.30 53.90 102.90 | 140.10 | 161.60 | 186.00 | 200.60

OCT 84.92 77.44 55.70 47.44 52.44 22.63 57.20 44.30 24.70 10.20 65.70 39.90 112.90

NOV 11.64 24.54 79.00 2.20 13.66 3.64 6.90 2.30 0.50 21.80 14.00 2.80 19.60

DIC 3.08 2.14 1.10 1.62 18.46 3.11 0.00 0.00 0.40 39.10 3.80 0.00 0.80

MEDIA 83.48 86.34 85.27 74.87 64.11 61.81 52.51 45.99 40.83 58.68 54.62 62.53 76.94

VARIANZA | 8049.46 | 9911.67 | 9353.50 | 6205.48 | 5169.37 | 7377.82 | 6150.19 | 1819.97 | 2608.73 | 3844.20 | 5365.85 | 6803.53 | 6199.72

SESGO 0.65 0.75 0.76 0.73 0.82 1.15 1.50 0.60 1.00 0.65 1.18 0.78 0.48
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 2.30 21.30 0.00 14.80 0.00 11.60 0.50 29.50 61.30 0.00 45.30 17.66 1296.96 3.50
FEB 1.80 11.10 2.80 3.10 2.80 11.70 0.90 7.30 1.10 5.20 8.60 4.19 28.57 1.68
MAR 0.00 5.20 0.00 18.90 0.00 0.00 7.20 1.30 11.90 6.10 0.00 5.24 68.52 1.83
ABR 0.00 25.40 0.90 0.00 29.60 43.50 29.40 0.00 0.00 8.70 7.00 11.75 303.50 1.73
MAY 59.00 75.80 16.20 0.00 19.30 17.40 62.20 78.30 67.80 72.30 10.20 | 44.98 1072.50 0.58
JUN 159.70 | 107.20 | 118.50 | 147.64 | 104.60 | 288.00 | 216.50 | 156.00 116.10 37.50 158.20 | 141.69 | 3515.77 0.17
JUL 311.80 | 24290 | 262.70 0.00 236.04 | 182.20 | 204.50 | 184.30 | 357.50 | 185.30 | 23190 |185.71 | 7003.32 -0.35
AGO 221.70 | 182.20 | 170.40 5.20 236.90 | 155.70 | 261.70 | 138.70 181.90 | 269.90 | 159.10 | 178.65 | 3432.67 -1.09
SEP 22290 | 178.60 | 130.80 | 172.10 | 118.90 | 109.40 | 188.90 | 193.80 94.40 101.00 | 107.00 | 14891 | 217545 -0.21
oCT 56.00 87.60 83.80 6.90 0.40 111.70 | 63.00 76.70 36.40 50.90 83.30 56.34 926.47 -0.03
NOV 6.30 5.20 1.30 0.00 51.90 24.90 62.30 0.40 14.20 4.40 3.50 15.71 429.34 2.00
DIC 8.30 3.10 33.16 0.00 0.00 0.70 3.80 12.00 22.60 26.00 7.90 7.97 129.38 1.66
MEDIA 87.48 78.80 68.38 30.72 |166.7033 | 79.73 91.74 73.19 80.43 63.94 68.50 68.23 243.47 -0.65
VARIANZA | 12404.79 | 6889.03 | 7407.58 | 3704.72 | 7952.10 | 8329.70 | 9501.37 | 5808.87 | 10562.26 | 7125.48 | 6232.03 | 6865.7 | 6210951 0.04
SESGO 1.02 0.89 1.21 2.04 1.29 1.22 0.72 0.55 2.05 1.72 0.98 1.03 0.19 1.11

U.M.S.N.H.
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Tabla B.40. Estacion 16194.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 26.79 11.84 30.88 2.20 0.04 0.00 0.53 0.00 0.00 7.50 0.00 25.00 342.30

FEB 0.09 0.21 15.84 2.61 1.39 2.00 0.00 1.50 0.00 0.00 0.00 0.00 16.00

MAR 13.60 0.69 1.86 19.49 0.21 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00

ABR 4.65 9.46 9.36 31.20 0.54 0.00 0.00 42.23 0.00 0.00 1.00 0.00 11.00

MAY 54.40 50.34 50.61 98.03 64.23 3.00 0.00 49.11 24.50 72.50 12.00 0.00 43.50

JUN 214.60 | 227.48 203.22 206.18 | 211.66 | 197.00 | 140.50 | 157.50 | 175.00 | 230.80 | 124.00 | 298.30 42.00

JUL 174.68 | 284.05 274.87 27644 | 158.79 | 151.50 | 317.00 | 214.50 | 267.50 | 354.50 | 152.00 | 281.50 203.00

AGO 23098 | 243.43 215.78 215.53 | 148.54 | 239.02 | 27430 | 254.00 | 181.50 | 339.00 | 166.00 | 263.00 306.50

SEP 197.54 | 249.10 250.27 192.77 | 113.57 | 151.50 | 185.70 94.88 192.50 | 163.50 | 197.30 | 196.30 295.50

OCT 90.59 102.33 113.00 48.94 60.25 61.80 155.90 80.20 89.00 51.50 76.69 130.00 172.50

NOV 12.76 28.45 79.15 2.61 12.53 0.00 33.60 78.00 0.00 49.00 14.98 11.00 62.00

DIC 3.02 1.92 4.30 1.72 16.04 0.00 0.52 3.36 0.00 37.12 1.78 0.00 25.50

MEDIA 85.31 100.77 104.10 91.48 65.65 67.15 92.34 81.36 77.50 108.79 62.15 100.43 126.65

VARIANZA | 8533.88 | 13265.93 | 10811.55 | 10500.57 | 5584.64 | 8323.88 | 13915.96 | 7421.29 | 9875.09 | 17302.33 | 5897.48 | 15686.51 | 16858.35

SESGO 0.65 0.67 0.61 0.74 0.84 0.92 091 0.99 0.83 1.12 0.76 0.70 0.69
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 0.00 0.00 38.00 6.20 2.00 2.00 48.00 20.50 0.00 68.50 26.35 4865.95 4.39
FEB 3.00 15.00 1.00 0.00 1.50 30.50 1.86 7.50 15.00 0.00 17.00 5.50 66.83 1.67
MAR 0.00 6.00 0.00 13.50 0.00 0.10 10.91 0.00 16.00 12.00 6.00 4.22 39.78 1.24
ABR 0.00 37.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.00 6.00 6.94 153.23 2.03
MAY 0.00 26.00 9.00 0.00 30.00 29.00 0.00 54.50 81.00 43.50 18.50 3391 816.45 0.47
JUN 177.00 | 203.00 71.00 150.00 119.00 286.00 343.80 205.00 85.50 124.00 | 235.50 | 184.50 | 5095.92 0.10
JUL 123.50 | 292.00 | 186.50 404.00 365.50 364.00 300.00 298.00 386.00 191.50 | 279.50 | 262.53 | 6592.44 -0.03
AGO 241.80 | 285.00 | 328.00 327.00 295.00 294.50 264.00 213.50 359.00 | 202.00 | 277.00 | 256.85| 3019.22 -0.08
SEP 153.50 | 268.00 | 262.00 166.80 101.00 247.50 194.00 203.00 296.00 162.00 | 223.50 |198.24 | 3111.97 -0.02
oCT 84.50 95.00 140.50 88.00 7.50 116.70 126.00 125.50 93.00 75.00 89.50 94.75 1344.84 -0.02
NOV 17.52 13.00 8.00 0.00 40.00 9.00 18.00 0.00 44.00 69.00 0.00 25.11 665.93 0.98
DIC 9.00 4.00 39.50 0.00 0.00 11.00 0.00 3.15 16.00 15.00 18.00 8.79 133.64 1.59
MEDIA 67.48 103.67 87.13 98.94 80.475 115.86 105.05 96.51 117.67 75.67 103.25 | 92.31 308.69 -0.06
VARIANZA | 7408.84 | 14734.2 | 13309.87 | 19305.82 | 15441.77 | 19708.77 | 18130.80 | 11539.48 | 20451.02 | 5748.56 | 13278.61 | 12626 | 21699109 0.04
SESGO 0.96 0.78 1.19 1.42 1.71 0.79 0.83 0.69 1.22 0.68 0.71 0.89 0.07 1.63
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Tabla B.41. Estacion 16213.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 6.80 15.80 5.90 0.00 0.00 0.12 0.12 5.00 0.00 28.30 1.11 10.00 190.90

FEB 0.00 0.00 2.70 11.90 0.00 0.87 5.00 0.00 0.15 0.00 18.50 5.00 37.90

MAR 2.30 0.00 0.00 10.50 0.00 1.14 0.00 55.00 0.29 0.00 6.50 0.00 0.00

ABR 0.00 1.80 2.52 0.00 0.00 0.25 0.00 59.00 4.85 0.00 27.00 7.30 18.50

MAY 56.50 40.20 47.62 133.00 | 22.00 24.00 0.20 59.00 31.87 19.10 48.60 0.00 183.80

JUN 162.10 | 222.20 | 154.53 15.40 235.00 | 101.00 | 109.00 74.00 187.13 | 161.00 | 184.30 | 133.20 7.90

JUL 231.50 | 246.60 | 190.38 59.50 129.00 | 173.54 | 153.00 | 146.00 | 203.20 | 97.50 163.50 | 158.00 | 169.40

AGO 231.40 | 24240 | 167.67 66.40 174.00 | 117.50 | 234.00 | 94.00 188.77 | 178.00 | 224.00 | 246.10 | 252.20

SEP 141.20 | 149.10 | 179.96 | 35.60 130.00 | 112.00 | 278.00 70.50 136.00 | 122.00 | 146.00 | 131.40 | 224.60

OCT 107.40 45.00 62.16 9.20 37.00 12.00 91.37 43.00 26.00 0.00 48.50 0.00 106.30

NOV 40.70 45.00 110.99 0.00 35.40 22.00 29.20 40.47 0.00 14.00 33.00 0.00 15.90

DIC 0.00 11.90 2.02 0.20 72.40 1.10 2.45 2.30 0.00 0.00 0.00 0.00 3.90

MEDIA 81.66 85.00 77.20 28.48 69.57 47.13 75.20 54.02 64.85 51.66 75.08 57.58 100.94

VARIANZA | 8160.92 | 10048.50 | 6145.39 | 1613.58 | 6301.42 | 3747.50 | 9882.85 | 1734.62 | 7425.43 | 4666.72 | 6496.16 | 7356.87 | 9464.52

SESGO 0.72 0.89 0.38 1.88 1.00 1.06 1.15 0.66 0.86 1.02 0.85 1.25 0.33
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 0.00 21.60 0.00 1.20 3.10 6.78 0.48 44.39 26.08 0.00 77.80 18.56 1680.83 3.62
FEB 2.50 0.00 13.90 14.90 17.90 11.38 3.04 9.28 6.41 3.50 22.30 7.80 88.55 1.66
MAR 0.00 16.20 0.00 48.70 10.60 0.06 3.96 1.29 7.29 4.45 1.00 7.05 209.91 2.79
ABR 1.50 9.50 0.00 35.30 34.90 28.40 4.80 0.18 0.00 12.76 12.63 10.88 239.34 1.74
MAY 7.00 105.80 0.00 77.00 11.80 61.50 19.36 41.83 80.00 7791 28.90 | 49.04 1984.01 1.46
JUN 145.10 | 207.20 71.70 139.40 | 76.00 193.50 | 346.32 229.13 67.08 123.12 | 101.90 | 143.63 | 5842.62 0.47
JUL 229.50 | 208.40 | 102.00 | 158.50 | 144.10 | 189.40 | 216.45 266.54 338.27 | 196.33 | 167.20 | 180.74 | 3474.74 0.47
AGO 133.80 | 242.20 | 197.50 | 165.70 | 165.90 | 80.30 186.50 173.70 282.10 | 131.50 | 170.10 | 181.07 | 3262.05 -0.31
SEP 77.70 170.70 0.00 138.00 | 65.30 184.10 127.79 217.55 155.27 85.97 144.40 | 134.30 | 3715.39 0.06
oCT 80.50 117.00 14.00 45.60 4.80 117.20 74.20 44.10 35.00 57.90 69.00 51.97 1379.28 0.35
NOV 17.00 7.30 13.00 20.00 24.10 28.20 15.72 1.75 11.00 11.50 3.77 22.50 540.01 2.50
DIC 0.00 0.00 63.60 0.00 0.00 0.00 4.50 6.40 10.26 9.50 21.00 8.81 360.59 2.87
MEDIA 57.88 92.16 39.64 70.36 |46.5417 | 75.07 83.59 86.35 84.90 59.54 68.33 68.03 316.16 -0.34
VARIANZA | 5844.09 | 8909.00 | 3663.34 | 3991.01 | 3157.97 | 5938.86 | 12749.27 | 10670.36 | 13158.93 | 4153.89 | 4077.63 | 6640 | 10374326 041
SESGO 1.23 0.45 1.90 0.50 1.40 0.69 1.40 0.85 1.56 0.95 0.62 0.98 0.18 0.57
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Tabla B.42. Estacion 16230.

ANEXOS

MES 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993 1992

ENE 21.70 0.00 42.00 0.00 0.00 0.00 0.00 3.13 0.00 5.01 3.99 10.97 233.51

FEB 0.00 0.00 12.30 0.00 0.00 0.00 0.00 0.27 0.09 791 0.50 3.46 24.68

MAR 9.10 0.00 0.79 33.20 0.00 0.00 0.00 27.56 0.33 1.94 0.55 0.61 0.90

ABR 9.00 0.00 0.00 0.00 5.00 0.00 0.00 32.67 4.06 13.26 3.90 2.22 14.75

MAY 121.30 15.00 9.20 125.50 | 83.39 5.20 0.00 40.84 39.35 75.13 29.11 2.77 73.38

JUN 173.10 | 177.63 | 131.40 | 110.20 | 202.38 | 186.10 60.60 15143 | 21748 | 191.66 | 175.20 | 196.38 62.22

JUL 13790 | 217.84 | 19730 | 219.20 | 87.60 170.90 | 144.30 | 199.85 | 186.38 | 230.80 | 158.01 | 256.96 | 214.15

AGO 244.10 0.00 118.20 | 157.60 | 242.80 | 258.30 | 159.60 | 15890 | 202.42 | 295.77 | 211.29 | 224.70 | 241.66

SEP 135.50 | 164.40 | 123.30 | 137.00 | 181.30 | 98.60 | 208.80 | 111.19 | 179.12 | 16697 | 169.62 | 181.71 | 217.73

OCT 64.00 92.50 57.60 15.70 39.00 91.50 123.80 74.98 92.38 31.25 90.14 67.63 133.89

NOV 27.30 21.40 175.80 0.00 0.00 0.50 11.30 35.03 7.47 35.85 12.75 11.19 35.79

DIC 8.50 0.00 0.00 5.20 0.00 0.00 0.00 4.00 191 38.57 2.16 0.48 6.91

MEDIA 79.29 57.40 72.32 66.97 70.12 67.59 59.03 69.99 77.58 91.18 71.44 79.92 104.97

VARIANZA | 6521.91 | 6885.51 | 5347.41 | 6101.00 | 8176.93 | 8532.44 | 6109.03 | 4733.99 | 8456.87 | 10478.49 | 7001.19 | 10571.95 | 9392.77

SESGO 0.80 1.12 0.52 0.75 1.01 1.06 0.90 0.80 0.62 1.00 0.65 0.82 0.44
MES 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | MEDIA | VARIANZA | SESGO
ENE 1.03 11.87 1.55 0.00 0.00 0.00 0.00 31.03 37.30 0.00 71.50 19.77 2398.25 3.96
FEB 2.80 14.09 9.80 0.00 0.00 0.00 0.00 0.00 9.30 7.00 12.78 4.37 42.49 1.64
MAR 0.00 4.28 0.30 2.50 0.00 0.00 12.50 0.00 5.50 1.00 2.38 4.31 74.90 2.66
ABR 0.05 16.81 2.75 0.00 0.00 6.50 0.00 0.00 0.00 0.00 22.75 5.57 74.27 1.89
MAY 5.95 59.01 8.67 0.00 0.00 22.30 3.70 28.60 82.30 17.30 26.19 36.42 1464.92 1.10
JUN 164.96 | 203.51 88.48 210.00 64.00 275.50 181.60 | 213.50 | 52.10 129.00 | 209.00 | 159.48 | 3567.38 -0.46
JUL 214.24 | 23091 | 141.51 | 220.20 | 153.50 | 384.60 154.60 | 254.20 | 236.80 | 204.50 | 257.20 | 203.06 | 3396.62 0.94
AGO 17098 | 236.18 | 203.12 | 356.40 | 151.50 192.40 344.90 91.80 94.30 90.80 194.80 | 193.44 | 6715.74 -0.12
SEP 173.63 | 177.52 | 160.05 87.70 47.00 73.00 62.20 215.60 | 208.70 | 217.70 | 129.90 | 151.18 | 2575.96 -0.53
oCT 72.07 100.14 | 63.02 0.00 22.00 40.00 18.80 28.80 39.10 38.60 140.20 | 64.05 1473.29 0.37
NOV 19.73 8.15 8.95 0.00 0.00 21.16 2.50 8.50 8.40 13.00 0.00 19.37 1246.72 4.08
DIC 11.29 5.50 28.74 0.00 0.00 0.00 8.26 1.50 1.50 0.00 0.00 5.19 89.96 2.72
MEDIA 69.73 89.00 59.74 73.07 36.5 84.62 65.75 72.79 64.61 59.91 88.89 72.18 192.42 -0.02
VARIANZA | 7264.19 | 9202.59 | 5177.50 | 14840.15 | 3392.41 | 16620.16 | 11674.35 | 9473.42 | 6457.18 | 6639.94 | 8724.87 | 8240.7 | 9384637.5 1.15
SESGO 0.73 0.65 1.03 1.53 1.55 1.61 1.92 1.14 1.48 1.23 0.65 1.00 0.15 0.76
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ANEXOS
ANEXO C. COEFICIENTE DE ESCURRIMIENTO (Ce).
Mapa C.1. Ce para el afio 2003.
750000 800000 850000 9500000 950000 1000000
N
. *E
s
2250000 * * + + + + 250000
2200000 - 2200000
[ cuencas
Ce(2003)
I 0-0.03
! 0.03.0.08
0.06-0.08
0.09-0.119
) 2o BG4S 0170
I 0.179- 0209
I 0.209-0239
0.239-0.269
[_]No Dats
2400000 + — 12100000
2060000 + + + + + + 2060000
6 0 612 Kilometers
’ o ® =
750000 1800000 850000 900000 960000 1000000
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ANEXOS
Mapa C.2. Ce para el afio 2002.
750000 800000 850000 500000 S80000 1000000
N
3
s
2250000 + s i+ & + + j-2250000
2200000 |- 2200000
[ cuencas
Ce (2002)
I 0 - 0.031
0.031-0.082
! 0.062-0.093
0.093-0.124
2o o 615 0 1o
= 0.185-0218
I 0216 - 0247
0.247-0278
[_]No Dats
2100000 |-2100000
N
2050000 =+ ) + = == -+ [~2PB0000
6 0 612 Kilometers
, I
750000 800000 850000 900000 60000 4000000
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ANEXOS

Mapa C.3. Ce para el afio 2001.

750000 800000 900000 S60000 1000000

2250000 -+ sk = ol + j-2250000

2200000 |- 2200000

2150000 }-2150000

2100000 2100000

O N

2050000 =+ ) =5 == -+ [-280000

720000 800000 900000 960000 4000000

[ cuencas

Ce (2001)

I 0 - 0.031

0.093-0

0.031.0.062
0.062-0.093

124

[ 0.124 - 0.155

0.155-0
0.185-0218

185

I 0216 - 0247

[_]No Dats

0.247-0278

6 0 612 Kilometers
la® e =]
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ANEXOS

Mapa C.4. Ce para el afio 2000.

[ cuencas

Ce (2000)

I 0 - 0033

0.033-0
!ooes.o
0.098-0
. 0.131-0
0.183- 0
=o.rse.a
I 02290
0.261-0

[_]Neo Dats

08s
088
131
163
198
229
261
294

6 0 612 Kilometers
la® e =]

750000 800000 900000 S60000 1000000
2250000 + sk = ol + j-2250000
2200000 |- 2200000
2150000 }-2150000
2100000 |- 2100000
O N
2050000 =+ ) -+ == -+ [~2PB0000
720000 800000 900000 960000 4000000
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ANEXOS

Mapa C.5. Ce para el afio 1999.

750000 800000 900000 S60000 1000000

2250000 + sk = ol + j-2250000

2200000 |- 2200000

2150000 }-2150000

2100000 |- 2100000

O N

2050000 =+ ) -+ == -+ [~2PB0000

720000 800000 900000 960000 4000000

[ cuencas

Ce (1999)

I 0 - 0.031

0.092-0

0.031.0.081
0.061-0.092

122

[ 0.122-0.153

0.153-0
0.183-0214

183

I 0214 -0244

[_]No Dats

0.244-0275

6 0 612 Kilometers
la® e =]
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ANEXOS

Mapa C.6. Ce para el afio 1998.

750000 800000 900000 S60000 1000000
2250000 -+ sk = ol + j-2250000
2200000 |- 2200000
2150000 }-2150000
2100000 2100000
O N
2050000 =+ ) =5 == -+ [-280000
720000 800000 900000 960000 4000000

[ cuencas

Ce (1998)

I 0 - 0.035

I 0.141-0

0.035-0.07
0.07-0.106
0.106-0.141

176

0.176-0.211
0.211-0248

I 0.246 - 0281

[_]No Dats

0.281-0317

6 0 612 Kilometers
la® e =]
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Tabla D.1. Preci

itacién media anual.

ANEXOS

ANEXO D. POLIGONOS DE THIESSEN, PRECIPITACION MEDIA ANUAL

CUENCA 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993
AGUA ZARCA 643.33 | 1193.00 | 810.00 691.67 287.67 | 1228.00 | 2044.67 | 1146.00 | 987.33 | 1678.00 | 676.67 931.67
APATZINGAN 1098.08 | 1058.99 | 852.68 844.71 765.41 699.87 956.32 927.39 | 1301.51 | 1135.12 | 874.36 752.54
ARIO DE ROSALES 121548 | 1132.89 | 1111.75 | 960.00 | 1017.87 | 939.81 | 1031.37 | 795.92 | 1053.02 | 1156.78 | 993.36 | 1071.29
ARROYO GRANDE 705.88 783.95 701.32 651.45 609.65 667.80 963.05 610.74 801.26 970.92 723.16 854.15
BENITO JUAREZ 1002.21 | 927.45 902.67 809.98 704.82 706.71 988.09 810.78 993.31 | 1122.86 | 808.51 989.81
BRACAMONTES 995.57 | 1036.16 | 1038.43 | 873.85 773.78 779.16 | 1216.69 | 1351.72 | 2119.22 | 2054.22 | 1493.00 | 1577.72
BUENA VISTA 533.33 533.33 533.33 433.33 400.00 400.00 666.67 766.67 | 1266.67 | 1166.67 | 866.67 900.00
CARTONERAS 1013.14 | 974.10 | 1082.78 | 948.86 480.06 732.09 784.39 674.48 887.04 | 1048.57 | 859.02 934.61
CHONENGO 1027.39 | 1217.25 | 1225.09 | 1075.20 | 799.34 | 1264.60 | 1521.00 | 1200.90 | 1601.20 | 1731.73 | 1342.50 | 1378.41
CHURINTZIO 1007.86 | 977.42 | 1016.66 | 934.69 643.33 763.54 923.25 752.50 822.47 989.60 829.12 834.79
CUPATITZIO 1047.76 | 1195.75 | 1193.93 | 1060.23 | 838.27 | 1169.14 | 1398.72 | 1116.48 | 1482.38 | 1644.49 | 1273.77 | 1323.86
EL AGOSTADERO 1016.78 | 1217.62 | 1267.62 | 111941 | 791.03 743.66 998.78 887.97 883.39 | 1128.93 | 747.95 | 1055.79
EL ARPA 1004.97 | 1231.83 | 1299.18 | 1156.49 | 796.53 637.40 811.96 736.99 803.71 827.19 751.69 800.51
EL BARRO 1319.73 | 1127.10 | 1102.80 | 927.50 | 1023.50 | 1003.65 | 1078.12 | 823.04 | 1119.40 | 1145.02 | 1100.40 | 1187.90
EL BOSQUE 788.44 825.23 760.10 697.08 636.59 678.95 969.89 667.72 855.52 | 1013.79 | 748.20 889.79
EL CAPIRE 951.47 688.75 867.86 803.57 841.43 811.07 708.37 839.82 930.96 | 1094.08 | 857.19 959.04
EL CARRIZALILLO 951.57 688.82 867.95 803.66 841.52 811.16 708.45 839.91 931.06 | 1094.20 | 857.28 959.14
EL CEREZO 956.00 | 1018.02 | 992.93 959.37 759.04 880.61 | 1197.72 | 796.74 909.75 | 1236.80 | 875.64 965.43
EL CONEJOII 990.17 | 1003.10 | 998.20 831.13 771.08 774.05 | 1237.37 | 1423.28 | 2345.96 | 2196.97 | 1635.47 | 1648.73
EL DURAZNO 734.08 | 1265.17 | 899.67 768.83 370.17 | 1231.25 | 2016.67 | 1171.25 | 1043.00 | 1698.50 | 738.83 985.83
EL GUAYABO 1192.89 | 1142.54 | 1077.48 | 1043.98 | 1103.82 | 977.15 | 1180.42 | 95590 | 1268.33 | 1580.91 | 1201.46 | 1270.50
EL HUIZACHE II 990.26 | 1003.19 | 998.29 831.20 771.15 774.12 | 1237.48 | 1423.41 | 2346.18 | 2197.16 | 1635.62 | 1648.88
EL MITOTE 1004.97 | 1231.83 | 1299.18 | 1156.49 | 796.53 637.39 811.96 736.99 803.71 827.19 751.69 800.51
EL MORAL 1004.98 | 1231.85 | 1299.20 | 1156.51 | 796.54 637.40 811.97 737.00 803.72 827.20 751.70 800.52
EL PASO 1002.21 | 927.45 902.67 809.98 704.82 706.71 988.09 810.78 99331 | 1122.86 | 808.51 989.81
EL REVENTON 989.77 | 1166.92 | 1239.95 | 1044.96 | 738.16 719.51 945.46 832.20 847.05 | 1063.25 | 883.42 729.93
EL ROQUEDO 1001.31 | 1158.92 | 1206.89 | 1075.62 | 712.69 758.90 | 1004.26 | 837.84 863.63 | 1114.37 | 876.35 784.46
EL SALATE 1023.55 | 1209.13 | 1248.98 | 1097.57 | 787.69 805.71 | 1107.90 | 976.14 929.87 | 1305.24 | 745.65 | 1204.93
EL SAUCITO 951.68 688.90 868.06 803.76 841.62 811.26 708.54 840.01 931.17 | 1094.33 | 857.39 959.26
EL TAJO 1004.97 | 1231.83 | 1299.18 | 1156.49 | 796.53 637.39 811.96 736.99 803.71 827.19 751.69 800.51
ERONGARICUARO 1270.70 | 1062.86 | 943.78 983.01 | 1247.69 | 927.37 984.74 776.32 875.69 | 1281.29 | 1026.70 | 1071.58
ETUCUARO 846.76 | 1125.86 | 872.78 767.74 592.17 | 1006.49 | 1470.49 | 943.33 980.35 | 1366.44 | 782.82 916.21
ITZICUARO 1002.69 | 1098.54 | 1110.95 | 961.63 778.47 819.63 | 1194.59 | 1180.26 | 1623.19 | 1734.02 | 1202.66 | 1398.54
JACONA 983.02 | 1142.37 | 1210.79 | 1012.84 | 748.86 722.96 946.42 824.23 839.81 | 1053.56 | 876.42 729.89
JUNGAPEO 1034.70 | 1050.99 | 1056.16 | 880.93 782.86 745.03 | 1004.74 | 791.13 965.87 | 1129.05 | 984.83 867.13
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CUENCA 1992 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 PROMEDIO
AGUA ZARCA 1028.67 | 806.33 | 1023.33 | 678.33 | 1062.00 | 556.33 842.33 863.67 979.33 | 1121.67 | 929.00 | 1529.67 989.11
APATZINGAN 1211.32 | 736.06 906.91 780.30 755.03 936.70 911.34 905.63 99144 | 107593 | 881.64 | 1153.82 938.05
ARIO DE ROSALES 1397.55 | 823.49 | 1014.34 | 705.32 | 127443 | 780.63 97833 | 1018.71 | 1097.85 | 1205.44 | 1027.67 | 1331.81 1047.30
ARROYO GRANDE 1095.22 | 873.60 | 1028.62 | 758.95 904.56 766.11 824.76 932.57 986.40 917.67 722.14 924.52 824.10
BENITO JUAREZ 1278.69 | 878.59 | 1037.96 | 781.02 877.90 772.83 567.40 | 1003.20 | 970.50 701.50 606.40 989.20 884.68
BRACAMONTES 1602.29 | 1204.93 | 1393.09 | 945.38 | 1171.27 | 1052.46 | 1271.82 | 1255.07 | 1571.32 | 1294.36 | 984.69 | 1299.56 1264.82
BUENA VISTA 866.67 700.00 766.67 500.00 633.33 566.67 666.67 666.67 900.00 666.67 533.33 700.00 693.06
CARTONERAS 1260.97 | 859.36 | 1064.47 | 689.82 899.17 640.85 802.52 715.09 854.17 877.98 585.75 935.27 858.52
CHONENGO 1791.20 | 977.59 | 1429.90 | 1301.97 | 1511.70 | 841.06 | 1213.40 | 1355.95 | 1572.70 | 1210.55 | 1029.20 | 1672.10 1303.83
CHURINTZIO 1251.19 | 79891 | 1011.34 | 688.67 722.85 752.55 | 1021.82 | 906.76 | 1026.25 | 1218.67 | 824.46 797.14 896.49
CUPATITZIO 1758.29 | 998.14 | 1385.21 | 1233.18 | 1410.64 | 864.86 | 1173.28 | 1326.72 | 1524.84 | 1236.43 | 1012.71 | 1607.97 1261.54
EL AGOSTADERO 132734 | 77497 | 1084.38 | 812.07 | 1002.19 | 80590 | 1146.54 | 1082.76 | 1096.06 | 1198.13 | 826.59 | 1024.16 1001.67
EL ARPA 998.31 715.39 811.49 413.00 685.73 532.70 729.80 778.79 989.91 832.49 687.40 656.86 820.43
EL BARRO 1484.50 | 812.23 990.83 669.00 | 1390.62 | 813.70 975.20 | 1028.19 | 1165.50 | 1269.80 | 1126.90 | 1377.40 1085.92
EL BOSQUE 1143.57 | 873.66 | 1031.31 | 765.27 897.79 767.64 756.72 952.19 982.54 860.94 691.12 943.39 841.56
EL CAPIRE 1259.54 | 836.69 | 1067.94 | 716.90 876.77 43798 | 101542 | 789.03 873.50 775.27 718.87 | 1066.66 866.17
EL CARRIZALILLO 1259.67 | 836.78 | 1068.06 | 716.98 876.86 438.03 | 1015.53 | 789.12 873.59 775.36 71895 | 1066.78 866.27
EL CEREZO 1274.71 | 855.21 | 1276.50 | 753.84 803.40 862.30 963.30 | 1045.80 | 1033.12 | 1227.25 | 960.30 811.70 975.64
EL CONEJO II 1617.98 | 1280.25 | 1421.48 | 926.26 | 1168.18 | 1068.97 | 1249.18 | 1253.98 | 1650.07 | 1271.88 | 999.28 | 1311.07 1294.75
EL DURAZNO 116542 | 886.17 | 1108.08 | 774.75 | 1154.08 | 632.75 925.33 974.33 | 1015.58 | 1226.08 | 1008.33 | 1634.75 1059.54
EL GUAYABO 1897.14 | 1064.02 | 1312.07 | 1020.45 | 1271.04 | 941.12 | 1089.15 | 1227.64 | 1479.85 | 1330.09 | 1048.08 | 1589.11 1219.38
EL HUIZACHE II 1618.12 | 1280.37 | 1421.61 | 926.34 | 1168.29 | 1069.07 | 1249.29 | 1254.09 | 1650.22 | 1272.00 | 999.37 | 1311.19 1294.87
EL MITOTE 998.31 715.39 811.49 413.00 685.72 532.69 729.80 778.79 989.91 832.49 687.39 656.85 820.43
EL MORAL 998.32 715.40 811.50 413.00 685.73 532.70 729.81 778.80 989.92 832.50 687.40 656.86 820.44
EL PASO 1278.69 | 878.59 | 103796 | 781.02 877.90 772.83 567.40 | 1003.20 | 970.50 701.50 606.40 989.20 884.68
EL REVENTON 1110.82 | 759.61 | 1034.98 | 566.66 882.77 661.27 712.72 839.20 874.32 810.82 560.81 824.56 868.30
EL ROQUEDO 1148.45 | 754.55 | 1100.54 | 629.08 843.13 773.04 851.57 965.99 985.20 993.75 692.99 844.61 915.76
EL SALATE 1519.59 | 809.71 | 1243.83 | 1045.35 | 1187.13 | 965.57 | 1390.11 | 1260.38 | 1157.99 | 1411.80 | 907.87 | 1238.83 1107.52
EL SAUCITO 1259.82 | 836.88 | 1068.19 | 717.07 876.97 438.09 | 1015.66 | 789.21 873.70 775.45 719.04 | 1066.91 866.37
EL TAJO 998.31 715.39 811.49 413.00 685.72 532.69 729.80 778.79 989.91 832.49 687.39 656.85 820.43
ERONGARICUARO 1673.76 | 1084.06 | 1123.25 | 772.26 849.37 863.52 | 1032.49 | 1066.41 | 1192.22 | 1100.97 | 1017.80 | 1339.84 1065.32
ETUCUARO 1284.35 | 941.12 | 1103.41 | 845.99 | 1159.56 | 629.22 988.38 952.69 | 1007.14 | 1291.33 | 947.81 | 1373.86 1008.18
ITZICUARO 1555.83 | 1040.92 | 1335.24 | 974.58 | 1160.67 | 995.03 | 1275.16 | 1240.97 | 139791 | 131591 | 959.00 | 1256.38 1192.20
JACONA 1109.65 | 765.23 | 1022.36 | 561.48 867.73 632.79 687.68 809.25 852.39 800.63 565.24 816.70 857.60
JUNGAPEO 1282.21 | 797.74 | 1043.87 | 674.13 904.44 814.69 977.85 | 1064.56 | 1159.56 | 1150.66 | 910.97 | 1156.06 967.92
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CUENCA 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995 1994 1993
LA CANTERA 956.25 | 1018.50 | 993.58 959.81 759.24 880.19 | 1196.89 | 796.67 909.62 | 1236.11 | 875.16 964.99
LA ERMITA 1298.20 | 1132.64 | 1114.88 | 938.56 955.24 976.04 | 1058.58 | 800.12 | 1097.29 | 1134.09 | 1080.46 | 1165.30
LA FABRICA 1004.99 | 1231.85 | 1299.20 | 1156.51 | 796.54 637.40 811.98 737.00 803.72 827.21 751.70 800.52
LA HUACANA 1052.44 | 1195.86 | 1252.78 | 1064.87 | 176.00 660.82 835.50 538.49 844.84 | 1009.36 | 852.85 907.23
LA LADERA 1014.22 | 103542 | 100594 | 843.71 770.03 564.90 | 1167.62 | 700.13 774.92 944.91 753.58 868.61
LA MAJADA 1134.49 | 1077.85 | 802.60 848.64 763.69 674.00 861.61 760.60 950.40 777.30 618.90 449.10
LA PALMA 1011.08 | 748.27 919.56 788.79 855.89 992.06 890.57 726.72 763.72 901.22 736.68 923.76
LA PAROTA 951.51 688.77 867.90 803.61 841.47 811.11 708.41 839.86 931.00 | 1094.13 | 857.23 959.08
LA VINATA 1266.08 | 1125.42 | 1091.83 | 920.65 976.93 957.36 | 1054.61 | 817.17 | 1087.71 | 1129.41 | 1053.66 | 1140.67
LA YERBABUENA 951.65 688.88 868.02 803.72 841.59 811.22 708.51 839.98 931.13 | 1094.29 | 857.35 959.22
LAS ESTACAS 956.00 | 1018.02 | 992.93 959.37 759.04 880.61 | 1197.72 | 796.74 909.75 | 1236.80 | 875.64 965.43
LAS JUNTAS 1319.27 | 1123.78 | 1096.79 | 927.57 | 1027.90 | 1000.93 | 107832 | 823.17 | 1114.11 | 1149.70 | 1098.04 | 1184.30
LAS MULAS 1004.98 | 1231.84 | 1299.19 | 1156.50 | 796.54 637.40 811.97 737.00 803.72 827.20 751.70 800.52
LOS FRESNOS 951.51 688.77 867.89 803.60 841.46 811.10 708.40 839.85 931.00 | 1094.13 | 857.22 959.08
LOS RUCIOS 953.44 690.17 869.66 805.24 843.17 812.75 709.84 841.56 932.88 | 1096.35 | 858.97 961.02
LOS ULTIMOS 1049.62 | 1033.42 | 914.64 836.00 766.81 731.34 | 1078.33 | 1141.39 | 1754.63 | 1599.68 | 1205.50 | 1143.69
PALMILLAS 951.51 688.78 867.90 803.61 841.47 811.11 708.41 839.86 931.00 | 1094.13 | 857.23 959.08
PARACUARO 1038.03 | 113991 | 1129.31 | 999.50 778.51 | 1069.04 | 1325.74 | 1151.94 | 1608.03 | 1647.55 | 1226.31 | 1309.62
PAREDONES 1058.12 | 1252.06 | 1317.36 | 1173.69 | 840.35 656.48 788.67 752.10 830.78 865.36 673.34 762.53
PATACUAS 1015.96 | 1214.91 | 1254.04 | 1079.88 | 786.22 77942 | 1100.56 | 980.48 | 1505.99 | 1669.41 | 1201.00 | 1358.78
PUERTO BAJO 1 1319.63 | 1127.02 | 1102.72 | 927.43 | 1023.42 | 1003.58 | 1078.04 | 82298 | 1119.32 | 114494 | 1100.32 | 1187.81
PUERTO BAJO 2 1320.11 | 1127.43 | 1103.12 | 927.77 | 1023.80 | 1003.94 | 1078.43 | 823.28 | 1119.73 | 1145.35 | 1100.72 | 1188.25
RANCHO NUEVO 1024.54 | 1247.41 | 133851 | 1152.21 | 679.70 683.10 886.38 849.50 831.60 | 1028.80 | 898.00 620.10
RIO CHICO 990.19 | 1003.12 | 998.22 831.14 771.09 774.06 | 1237.39 | 1423.30 | 2346.00 | 2197.00 | 1635.50 | 1648.76
RIO DE ACATEN 917.97 | 1128.71 | 1007.03 | 862.83 657.78 74593 | 1043.97 | 825.84 913.12 | 1112.09 | 768.54 871.89
RIO FRIO 1237.94 | 1053.08 | 1045.21 | 888.28 951.56 | 1005.64 | 1032.65 | 807.36 | 1014.81 | 1089.18 | 995.79 | 1100.47
SAN JOAQUIN 1172.23 | 1149.61 | 1156.16 | 969.46 848.70 892.35 993.54 751.58 | 1027.86 | 1096.93 | 951.82 | 1032.28
SAN JUAN 2 1134.49 | 1077.85 | 802.60 848.64 763.69 674.00 861.61 760.60 950.40 777.30 618.90 449.10
SAN JUANICO 1003.87 | 1203.22 | 1254.26 | 1121.80 | 790.67 701.35 919.45 795.98 843.23 977.42 763.81 907.04
SANTA ROSA 1320.11 | 1080.62 | 943.81 | 1011.25 | 1355.95 | 969.52 | 1083.58 | 838.13 995.98 | 1434.97 | 1107.90 | 1140.51
TAMAPAN 997.26 | 1104.27 | 1115.00 | 977.82 793.87 | 1055.56 | 1375.25 | 1184.23 | 1673.34 | 1748.14 | 1342.00 | 1373.10
TESORERO 1134.50 | 1077.85 | 802.60 848.64 763.69 674.00 861.61 760.60 950.40 777.30 618.90 449.10
TLAZAZALCA 945.81 891.56 906.49 839.30 759.27 605.22 | 1133.64 | 693.10 831.48 | 1033.42 | 834.80 923.36
TOMENDAN 1343.28 | 1078.56 | 933.58 | 1014.29 | 1376.39 | 978.81 | 1102.03 | 856.80 | 1027.37 | 1481.72 | 1152.03 | 1186.54
TZINZONGO 1169.64 | 1144.45 | 1146.52 | 958.03 950.93 918.39 | 1009.79 | 781.09 | 1047.81 | 1105.71 | 944.91 | 1029.28
UREPETIRO 922.68 917.45 944.36 833.52 821.61 711.02 | 1072.25 | 753.53 870.64 | 1082.46 | 850.78 916.48
ZIRAHUEN 1289.90 | 1008.77 | 915.25 908.97 | 1100.63 | 909.46 | 1077.72 | 820.87 940.43 | 1243.62 | 995.59 | 1051.34
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CUENCA 1992 1991 1990 1989 1988 1987 1986 1985 1984 1983 1982 1981 | PROMEDIO

LA CANTERA 1274.36 854.80 | 1275.47 753.60 803.11 861.85 963.16| 1045.46 | 1032.95| 1226.87 959.75 811.45 975.41
LA ERMITA 1466.02 817.59 996.72 669.00 | 1351.22 812.31 947.24 997.45| 113840 | 1243.82| 1073.43| 1332.27 1066.54
LA FABRICA 998.33 715.40 811.50 413.00 685.73 532.70 729.81 778.80 989.93 832.51 687.40 656.86 820.44
LA HUACANA 1255.04 878.82| 1063.99 668.95 901.47 796.49 628.00 646.50 829.00 947.20 463.00 817.00 845.27
LA LADERA 1225.66 | 1002.69 895.20 638.73 811.95 659.44 826.87 970.75 818.98 964.44 695.57 810.51 865.20
LA MAJADA 1073.80 551.70 732.90 731.00 613.90 892.60 796.92 787.10 769.00 | 1009.84 842.86| 1099.85 817.53
LA PALMA 1158.79 782.43 | 1066.27 660.34 832.15 666.80 879.26 825.37 948.32 864.92 662.92 | 1011.22 859.05
LA PAROTA 1259.59 836.73 | 1067.99 716.94 876.81 438.00 | 101547 789.07 873.54 775.31 71891 | 1066.71 866.21
LA VINATA 1480.26 833.33| 1007.51 716.31| 1360.22 812.03 978.68 | 105198 | 1108.19| 1272.90| 1111.92| 1396.87 1072.99
LA YERBABUENA 1259.77 836.85| 1068.14 717.04 876.93 438.07 | 1015.61 789.18 873.66 775.42 719.01| 1066.86 866.34
LAS ESTACAS 1274.71 855.21| 1276.50 753.84 803.40 862.30 963.30| 1045.80| 1033.12| 1227.25 960.30 811.70 975.64
LAS JUNTAS 1490.08 818.03 996.97 671.89 | 1376.04 815.56 97594 | 1025.87 | 1165.13| 1263.92| 1122.35| 1376.12 1085.07
LAS MULAS 998.32 715.40 811.50 413.00 685.73 532.70 729.81 778.80 989.92 832.50 687.40 656.86 820.44
LOS FRESNOS 1259.59 836.72| 1067.99 716.93 876.80 438.00| 1015.47 789.06 873.53 775.30 718.90 | 1066.71 866.21
LOS RUCIOS 1262.15 838.43 | 1070.16 718.39 878.59 438.89| 1017.53 790.67 875.31 776.88 720.36 | 1068.88 867.97
LOS ULTIMOS 1387.52 973.78| 1130.34 842.66 935.71 993.95| 1056.72| 105532 | 1277.63| 1159.73 929.65| 1220.15 109243
PALMILLAS 1259.59 836.73 | 1067.99 716.94 876.81 438.00 | 101547 789.07 873.54 775.31 71891 | 1066.71 866.21
PARACUARO 1627.51 998.72| 1312.35| 110749 | 1327.89 884.89| 1160.55| 1263.30 | 1449.16 | 1186.76 952.36 | 1513.76 1217.01
PAREDONES 1062.75 669.40 772.71 557.17 667.12 598.00 836.79 840.23 961.87 964.06 682.68 675.10 844.11
PATACUAS 1920.99 | 1065.00 | 1456.89 | 1288.60 | 1561.87| 1098.20| 1065.10| 1437.39| 1730.19| 1712.82 971.60 | 1668.19 1288.48
PUERTO BAJO 1 1484.39 812.17 990.76 668.95 | 1390.52 813.64 975.13 | 1028.11| 1165.41| 1269.71| 1126.82| 1377.30 1085.84
PUERTO BAJO 2 1484.93 812.47 991.12 669.19 | 1391.02 813.94 975.48 | 102849 | 1165.84| 1270.17 | 1127.23| 1377.80 1086.23
RANCHO NUEVO 1017.90 684.90 988.30 497.57 826.50 701.09 705.61 889.15 935.20 791.30 503.80 814.10 858.14
RIO CHICO 1618.00 | 1280.27 | 1421.50 926.27 | 1168.20| 1068.99 | 1249.20| 1254.00| 1650.10| 1271.90 999.30| 1311.09 1294.77
RIO DE ACATEN 1413.93 945.68 | 1101.89 965.89 | 1171.69 778.24 986.09 | 1161.63 794.72 | 1277.90| 1016.90| 1520.64 999.62
RIO FRIO 1446.03 835.79| 1030.18 726.83 | 1261.39 800.80 955.17 996.80 | 1065.94| 1181.05| 1027.45| 1308.30 1035.74
SAN JOAQUIN 1310.77 798.21 | 1001.30 694.51| 1251.19 769.50 918.17 960.43 | 1033.40| 1174.32 935.41| 1234.68 1005.18
SAN JUAN 2 1073.80 551.70 732.90 731.00 613.90 892.60 796.92 787.10 769.00 | 1009.84 842.86 | 1099.85 817.53
SAN JUANICO 1143.28 751.36 957.52 589.77 808.27 664.27 900.56 914.03 | 1031.33| 1003.64 765.93 801.31 900.56
SANTA ROSA 1838.16 | 1063.46 | 1165.75 757.32| 1018.08 864.53| 1048.20| 1048.48| 1257.22| 1140.18| 1071.11| 1479.23 1126.42
TAMAPAN 1670.89 | 1044.29| 1375.83 | 111590 | 1343.44 881.10| 1169.67 | 1245.88 | 1494.66| 1132.32 953.46| 1438.43 1233.57
TESORERO 1073.80 551.70 732.90 731.00 613.90 892.60 796.92 787.10 769.00 | 1009.84 842.86 | 1099.85 817.53
TLAZAZALCA 1287.75| 1034.89| 1021.09 686.78 911.12 784.11 919.14 949.73 995.78 688.43 631.08 759.38 877.78
TOMENDAN 1922.05| 1093.95| 1195.17 781.70 | 1034.89 894.61| 1057.90| 1073.27 | 1316.84| 117299 | 1094.53| 1518.70 1153.67
TZINZONGO 1290.79 779.72 990.74 704.14 | 1295.66 756.25 965.54| 1010.61| 1050.35| 1202.32 994.92 | 1292.04 1022.48
UREPETIRO 1286.05 928.97 | 1066.58 697.37 957.01 665.61 817.24 814.33 858.22 752.80 636.98 791.89 873.74
ZIRAHUEN 1593.60 967.02| 1179.86 759.51 921.86 866.38 982.86 931.51| 111817 | 1069.60 955.04| 1293.00 1037.54
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ANEXO E. ISOYETAS, PRECIPITACION MEDIA MENSUAL.

Tabla E.1. Precipitacién media mensual (Febrero).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 5.00 EL PASO 5.50 LOS FRESNOS 5.00
APATZINGAN 5.22 EL REVENTON 5.29 LOS RUCIOS 5.00
ARIO DE ROSALES 5.66 EL ROQUEPO 5.35 LOS ULTIMOS 5.46
ARROYO GRANDE 6.09 EL SALATE 5.50 PALMILLAS 5.00
BENITO JUAREZ 5.46 EL SAUCITO 5.00 PARACUARO 5.41
BRACAMONTES 5.61 EL TAJO 4.50 PAREDONES 4.78
BUENA VISTA 6.00 ERONGARICUARO 7.08 PATACUAS 5.89
CARTONERAS 5.00 ETUCUARO 5.56 PUERTO BAJO 1 5.00
CHONENGO 5.42 ITZICUARO 5.97 PUERTO BAJO 2 5.00
CHURINTZIO 5.50 JACONA 5.15 RANCHO NUEVO 4.99
CUPATITZIO 5.97 JUNGAPEO 8.14 RIO CHICO 6.33
EL AGOSTADERO 5.27 LA CANTERA 6.02 RIO DE ACATEN 5.32
EL ARPA 4.50 LA ERMITA 5.18 RIO FRIO 5.52
EL BARRO 5.50 LA FABRICA 4.50 SAN JOAQUIN 5.02
EL BOSQUE 5.90 LA HUACANA 4.99 SAN JUAN 2 5.01
EL CAPIRE 5.00 LA LADERA 5.17 SAN JUANICO 4.69
EL CARRIZALILLO 5.00 LA MAJADA 5.00 SANTA ROSA 6.42
EL CEREZO 5.85 LA PALMA 5.26 TAMAPAN 6.00
EL CONEJO Il 6.50 LA PAROTA 5.00 TESORERO 4.84
EL DURAZNO 5.00 LA VINATA 5.49 TLAZAZALCA 5.40
EL GUAYABO 6.97 LA YERBABUENA 5.00 TOMENDAN 7.62
EL HUIZACHE Il 6.00 LAS ESTACAS 6.43 TZINZONGO 5.32
EL MITOTE 5.00 LAS JUNTAS 5.59 UREPETIRO 5.58
EL MORAL 4.39 LAS MULAS 4.81 ZIRAHUEN 7.28
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Mapa E.1. Isoyetas (Febrero).
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Tabla E.2. Precipitacion media mensual (Marzo).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 5.1000 | ELPASO 5.4000 | LOS FRESNOS 4.8000
APATZINGAN 43823 | ELREVENTON 4.7670 | LOS RUCIOS 4.8000
ARIO DE ROSALES 4.8063 | ELROQUEPO 4.7269 | LOS ULTIMOS 4.4035
ARROYO GRANDE 5.1997 | EL SALATE 4.8000 | PALMILLAS 4.8000
BENITO JUAREZ 5.4000 | EL SAUCITO 4.8000 | PARACUARO 4.6793
BRACAMONTES 4.8000 |ELTAIO 4.8000 | PAREDONES 4.5047
BUENA VISTA 4.8000 | ERONGARICUARO 5.1013 | PATACUAS 5.2095
CARTONERAS 4.8000 | ETUCUARO 5.6755 | PUERTO BAJO 1 4.8000
CHONENGO 4.8000 | ITZICUARO 4.7749 | PUERTO BAJO 2 4.8000
CHURINTZIO 4.4791 | JACONA 4.6739 | RANCHO NUEVO 4.8080
CUPATITZIO 5.1109 |JUNGAPEO 5.9549 | RIO CHICO 4.9681
EL AGOSTADERO 47072 | LA CANTERA 5.0397 | RIO DE ACATEN 5.4448
EL ARPA 4.8000 | LA ERMITA 47971 |RIO FRIO 5.4088
EL BARRO 4.8009 | LA FABRICA 4.8000 | SAN JOAQUIN 4.6131
EL BOSQUE 53251 | LA HUACANA 4.5888 | SANJUAN 2 4.1931
EL CAPIRE 4.8000 | LA LADERA 4.4771 | SAN JUANICO 4.8313
EL CARRIZALILLO 47104 | LA MAJADA 4.1169 | SANTA ROSA 4.8816
EL CEREZO 4.8658 | LA PALMA 6.6303 | TAMAPAN 4.8015
EL CONEJO Il 5.1000 | LA PAROTA 4.8000 | TESORERO 4.1855
EL DURAZNO 5.0985 | LA VINATA 5.2059 | TLAZAZALCA 4.4032
EL GUAYABO 5.0821 | LA YERBABUENA 4.8000 | TOMENDAN 4.8194
EL HUIZACHE Il 4.8000 | LAS ESTACAS 52713 | TZINZONGO 4.6630
EL MITOTE 4.8000 | LAS JUNTAS 4.8820 | UREPETIRO 4.4270
EL MORAL 4.8000 | LAS MULAS 4.8098 | ZIRAHUEN 5.3950
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Mapa E.2. Isoyetas (Marzo).
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Tabla E.3. Precipitacion media mensual (Abril).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 6.50 EL PASO 7.40 LOS FRESNOS 6.50
APATZINGAN 5.41 EL REVENTON 6.99 LOS RUCIOS 6.50
ARIO DE ROSALES 6.36 EL ROQUEDO 7.40 LOS ULTIMOS 5.55
ARROYO GRANDE 10.15 EL SALATE 7.00 PALMILLAS 6.50
BENITO JUAREZ 7.35 EL SAUCITO 6.50 PARACUARO 5.78
BRACAMONTES 6.98 EL TAJO 8.00 PAREDONES 8.50
BUENA VISTA 6.00 ERONGARICUARO 7.59 PATACUAS 5.50
CARTONERAS 6.25 ETUCUARO 7.67 PUERTO BAJO 1 6.50
CHONENGO 5.50 ITZICUARO 6.80 PUERTO BAJO 2 6.50
CHURINTZIO 8.19 JACONA 6.73 RANCHO NUEVO 6.73
CUPATITZIO 6.31 JUNGAPEO 11.19 RIO CHICO 6.00
EL AGOSTADERO 7.33 LA CANTERA 9.11 RIO DE ACATEN 7.25
EL ARPA 8.00 LA ERMITA 5.96 RIO FRIO 6.58
EL BARRO 5.51 LA FABRICA 8.00 SAN JOAQUIN 5.99
EL BOSQUE 9.03 LA HUACANA 6.00 SAN JUAN 2 5.17
EL CAPIRE 6.50 LA LADERA 6.41 SAN JUANICO 8.14
EL CARRIZALILLO 6.00 LA MAJADA 4.97 SANTA ROSA 6.61
EL CEREZO 8.63 LA PALMA 7.59 TAMAPAN 6.83
EL CONEJO Il 6.00 LA PAROTA 6.00 TESORERO 4.98
EL DURAZNO 6.58 LA VINATA 6.51 TLAZAZALCA 7.47
EL GUAYABO 6.54 LA YERBABUENA 6.50 TOMENDAN 6.56
EL HUIZACHE I 6.00 LAS ESTACAS 9.48 TZINZONGO 5.99
EL MITOTE 7.50 LAS JUNTAS 5.79 UREPETIRO 7.57
EL MORAL 8.50 LAS MULAS 7.77 ZIRAHUEN 7.30
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Mapa E.3. Isoyetas (Abril).
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Tabla E.4. Precipitacién media mensual (Mayo).

CUENCAS PMM (mm) CUENCAS PMM (mm)| CUENCAS |PMM (mm)
AGUA ZARCA 43.00 |ELPASO 41.22 | LOS FRESNOS 40.07
APATZINGAN 37.07 |ELREVENTON 39.69 |LOSRUCIOS 41.00
ARIO DE ROSALES 4351 |ELROQUEDO 40.30 | LOS ULTIMOS 37.10
ARROYO GRANDE 41.57 |ELSALATE 39.00 |PALMILLAS 41.00
BENITO JUAREZ 41.18 |ELSAUCITO 41.00 |PARACUARO 39.26
BRACAMONTES 39.00 |ELTAJO 41.00 |PAREDONES 42.81
BUENA VISTA 38.00 |ERONGARICUARO 45.87 | PATACUAS 46.42
CARTONERAS 41.00 |ETUCUARO 41.75 |PUERTO BAJO 1 42.00
CHONENGO 40.53  |ITZICUARO 38.68 | PUERTO BAJO 2 43.00
CHURINTZIO 42.82 |JACONA 39.39 |RANCHONUEVO| 39.90
CUPATITZIO 42.70 |JUNGAPEO 49.00 | RIO CHICO 38.60
EL AGOSTADERO 39.21 |LA CANTERA 42.41 | RIO DE ACATEN 42.74
EL ARPA 41.00 |LA ERMITA 4331 |RIOFRIO 45.88
EL BARRO 46.89 |LAFABRICA 41.00 | SANJOAQUIN 41.87
EL BOSQUE 41.72 | LA HUACANA 40.82 |[SANJUAN 2 35.94
EL CAPIRE 40.00 |LALADERA 35.95 |SAN JUANICO 40.32
EL CARRIZALILLO 39.00 |LA MAJADA 3491 |SANTA ROSA 44.82
EL CEREZO 42.15 |LAPALMA 4151 |TAMAPAN 40.64
EL CONEJO Il 38.00 |LAPAROTA 39.73 | TESORERO 35.06
EL DURAZNO 41.83 |LAVINATA 44.56 | TLAZAZALCA 37.58
EL GUAYABO 45.90 |LA YERBABUENA 40.00 | TOMENDAN 47.24
EL HUIZACHE II 38.00 |LASESTACAS 42.63 |TZINZONGO 42.86
EL MITOTE 40.00 |LASJUNTAS 46.41 | UREPETIRO 39.34
EL MORAL 42.00 |LAS MULAS 40.25 | ZIRAHUEN 46.74
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Mapa E.4. [soyetas (Mayo).
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Tabla E.5. Precipitacion media mensual (Junio).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 177.50 |EL PASO 165.05 | LOS FRESNOS 170.00
APATZINGAN 184.27 | EL REVENTON 166.11 | LOS RUCIOS 172.50
ARIO DE ROSALES | 177.87 | EL ROQUEDPO 171.27 | LOS ULTIMOS 186.58
ARROYO GRANDE | 148.16 |EL SALATE 190.00 | PALMILLAS 172.50
BENITO JUAREZ 164.96 |EL SAUCITO 172.50 | PARACUARO 197.69
BRACAMONTES 193.95 |ELTAJO 172.22 | PAREDONES 178.22
BUENA VISTA 210.00 |ERONGARICUARO | 172.91 |PATACUAS 228.15
CARTONERAS 172.50 |ETUCUARO 175.16 |PUERTO BAJO 1 175.00
CHONENGO 203.96 | ITZICUARO 200.23 | PUERTO BAJO 2 175.00
CHURINTZIO 179.92 | JACONA 159.46 |RANCHO NUEVO | 166.11
CUPATITZIO 211.53  |JUNGAPEO 176.22 | RIO CHICO 222.24
EL AGOSTADERO 182.75 |LA CANTERA 184.70 | RIO DE ACATEN 177.15
EL ARPA 172.50 |LA ERMITA 178.61 |RIO FRIO 179.94
EL BARRO 187.27  |LA FABRICA 173.08 | SAN JOAQUIN 176.18
EL BOSQUE 158.02  |LA HUACANA 173.05 | SAN JUAN 2 177.77
EL CAPIRE 170.00 |LA LADERA 153.79 | SAN JUANICO 174.18
EL CARRIZALILLO 167.50 |LA MAJADA 172.29 | SANTA ROSA 177.21
EL CEREZO 181.66 | LA PALMA 160.31 | TAMAPAN 187.03
EL CONEJO Il 231.65 |LA PAROTA 167.50 | TESORERO 173.01
EL DURAZNO 177.50  |LA VINATA 180.53 | TLAZAZALCA 161.84
EL GUAYABO 195.14 | LA YERBABUENA 170.00 | TOMENDAN 180.39
EL HUIZACHE II 210.09 | LAS ESTACAS 187.08 | TZINZONGO 178.28
EL MITOTE 177.50 | LAS JUNTAS 183.97 | UREPETIRO 161.25
EL MORAL 171.53 | LAS MULAS 176.04 | ZIRAHUEN 170.70
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Mapa E.5. Isoyetas (Junio).
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ANEXOS

Tabla E.6. Precipitaciéon media mensual (Julio).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 232.50 |ELPASO 204.41 | LOS FRESNOS 217.56
APATZINGAN 224.68 |ELREVENTON 209.51 |LOS RUCIOS 220.00
ARIO DE ROSALES | 230.97 |ELROQUEPO 210.59 | LOS ULTIMOS 225.27
ARROYO GRANDE | 204.35 |ELSALATE 231.50 | PALMILLAS 220.00
BENITO JUAREZ 203.69 | EL SAUCITO 220.00 |PARACUARO 235.78
BRACAMONTES 234.45 |ELTAJO 204.90 | PAREDONES 203.20
BUENA VISTA 242.50 |ERONGARICUARO | 233.65 |PATACUAS 266.02
CARTONERAS 220.75 |ETUCUARO 228.16 |PUERTO BAJO 1 225.00
CHONENGO 241.17 |ITZICUARO 242.00 |PUERTO BAJO 2 225.00
CHURINTZIO 206.53 |JACONA 203.42 |RANCHO NUEVO | 206.78
CUPATITZIO 247.75 |JUNGAPEO 229.77 |RIO CHICO 252.61
EL AGOSTADERO 224.15 |LA CANTERA 219.33 | RIO DE ACATEN 230.19
EL ARPA 205.36 |LA ERMITA 228.71 |RIO FRIO 231.86
EL BARRO 239.62 | LA FABRICA 207.50 | SAN JOAQUIN 225.75
EL BOSQUE 206.98 |LA HUACANA 221.72 | SANJUAN 2 218.66
EL CAPIRE 217.50 |LA LADERA 203.52 | SANJUANICO 211.36
EL CARRIZALILLO 212.50 | LA MAJADA 214.67 |SANTA ROSA 235.67
EL CEREZO 215.48 |LA PALMA 21071 | TAMAPAN 228.41
EL CONEJO II 259.67 | LA PAROTA 215.00 |TESORERO 216.43
EL DURAZNO 232.66 | LA VINATA 233.25 |TLAZAZALCA 207.35
EL GUAYABO 248.64 | LA YERBABUENA 217.50 |TOMENDAN 246.49
EL HUIZACHE I 242.89 |LAS ESTACAS 224.32 | TZINZONGO 228.95
EL MITOTE 213.85 |LASJUNTAS 236.79 | UREPETIRO 206.53
EL MORAL 199.55 | LAS MULAS 211.92 |ZIRAHUEN 237.42
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Mapa E.6. Isoyetas (Julio).
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ANEXOS

Tabla E.7. Precipitacién media mensual (Agosto).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 215.00 |ELPASO 192.48 |LOS FRESNOS 205.00
APATZINGAN 220.63 |ELREVENTON 203.31 |LOSRUCIOS 207.50
ARIO DE ROSALES 215.01 |ELROQUEDO 199.64 | LOS ULTIMOS 221.75
ARROYO GRANDE 189.68 | EL SALATE 225.00 |PALMILLAS 207.50
BENITO JUAREZ 191.81 |EL SAUCITO 207.50 |PARACUARO 234.12
BRACAMONTES 229.78 |ELTAJO 184.80 | PAREDONES 180.54
BUENA VISTA 245.00 |ERONGARICUARO | 223.99 |PATACUAS 268.59
CARTONERAS 207.50 |ETUCUARO 215.86 | PUERTO BAJO 1 210.00
CHONENGO 240.20 |ITZICUARO 240.74 | PUERTO BAJO 2 210.00
CHURINTZIO 187.96 |JACONA 198.59 |RANCHO NUEVO | 196.32
CUPATITZIO 249.32  |JUNGAPEO 213.94 |RIO CHICO 258.97
EL AGOSTADERO 213.28 | LA CANTERA 200.63 | RIO DE ACATEN 213.26
EL ARPA 185.38 | LA ERMITA 210.12 |RIO FRIO 209.19
EL BARRO 212.50 |LAFABRICA 188.88 | SAN JOAQUIN 209.80
EL BOSQUE 193.76 | LA HUACANA 207.55 | SANJUAN 2 213.45
EL CAPIRE 205.00 | LA LADERA 203.96 | SAN JUANICO 191.57
EL CARRIZALILLO 202.50 |LA MAJADA 208.63 | SANTA ROSA 221.97
EL CEREZO 198.47 |LA PALMA 194.21 |TAMAPAN 225.74
EL CONEJO I 268.71 |LAPAROTA 202.83 | TESORERO 210.76
EL DURAZNO 215.72  |LAVINATA 212.46 | TLAZAZALCA 203.76
EL GUAYABO 243.26 | LA YERBABUENA 205.00 |TOMENDAN 234.56
EL HUIZACHE II 245.86 | LAS ESTACAS 205.86 |TZINZONGO 212.24
EL MITOTE 199.25 |LASJUNTAS 212.71 | UREPETIRO 204.32
EL MORAL 176.09 |LAS MULAS 195.39 | ZIRAHUEN 223.65
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ANEXOS

Tabla E.8. Precipitacién media mensual (Septiembre).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 184.00 |ELPASO 156.77 | LOS FRESNOS 170.00
APATZINGAN 178.42 | EL REVENTON 153.11 | LOS RUCIOS 172.00
ARIO DE ROSALES | 181.09 |EL ROQUEDO 152.00 | LOS ULTIMOS 177.55
ARROYO GRANDE | 152.62 | EL SALATE 174.00 | PALMILLAS 172.00
BENITO JUAREZ 156.39 | EL SAUCITO 172.21 | PARACUARO 189.02
BRACAMONTES 177.99 |ELTAJO 146.22 | PAREDONES 144.94
BUENA VISTA 190.00 | ERONGARICUARO 178.36 | PATACUAS 221.32
CARTONERAS 174.00 |ETUCUARO 180.91 |PUERTO BAJO 1 178.00
CHONENGO 196.15 |ITZICUARO 185.37 | PUERTO BAJO 2 178.00
CHURINTZIO 150.06  |JACONA 146.75 | RANCHO NUEVO 143.88
CUPATITZIO 202.91 |JUNGAPEO 169.01 |RIO CHICO 197.61
EL AGOSTADERO 166.67 | LA CANTERA 160.83 | RIO DE ACATEN 182.08
EL ARPA 146.83 | LA ERMITA 182.34 |RIO FRIO 185.85
EL BARRO 194.98 | LA FABRICA 149.45 | SAN JOAQUIN 178.74
EL BOSQUE 155.42 | LA HUACANA 176.02 | SAN JUAN 2 173.52
EL CAPIRE 170.00 |LA LADERA 151.18 | SAN JUANICO 151.21
EL CARRIZALILLO 164.00 |LA MAJADA 170.99 | SANTA ROSA 181.77
EL CEREZO 157.60  |LA PALMA 155.74 | TAMAPAN 178.59
EL CONEJO I 202.62 |LA PAROTA 165.63 | TESORERO 173.29
EL DURAZNO 183.74 |LA VINATA 186.39 | TLAZAZALCA 158.49
EL GUAYABO 195.96 |LA YERBABUENA 168.00 | TOMENDAN 187.55
EL HUIZACHE II 189.61 |LAS ESTACAS 165.40 |TZINZONGO 180.75
EL MITOTE 156.95 | LAS JUNTAS 190.62 | UREPETIRO 145.93
EL MORAL 140.45 | LAS MULAS 153.92 | ZIRAHUEN 179.49
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Mapa E.8. Isoyetas (Septiembre).
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ANEXOS

Tabla E.9. Precipitacién media mensual (Octubre).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 76.00 |ELPASO 72.28  |LOS FRESNOS 72.00
APATZINGAN 82.03 |ELREVENTON 60.24 | LOS RUCIOS 72.00
ARIO DE ROSALES 75.48 |ELROQUEDO 60.54  |LOS ULTIMOS 81.39
ARROYO GRANDE 63.56  |EL SALATE 80.00  |PALMILLAS 72.00
BENITO JUAREZ 72.54 | EL SAUCITO 72.00  |PARACUARO 87.55
BRACAMONTES 81.39 [ELTAJO 66.18 | PAREDONES 64.00
BUENA VISTA 88.00 |ERONGARICUARO 72.53 | PATACUAS 103.57
CARTONERAS 72.67 |ETUCUARO 74.08 | PUERTO BAJO 1 74.00
CHONENGO 91.72  |ITZICUARO 84.66 | PUERTO BAJO 2 74.00
CHURINTZIO 62.96  |JACONA 55.14 | RANCHO NUEVO 54.09
CUPATITZIO 93.85 |JUNGAPEO 68.34  |RIO CHICO 93.38
EL AGOSTADERO 75.27  |LA CANTERA 65.53 | RIO DE ACATEN 74.61
EL ARPA 66.23  |LA ERMITA 76.05 | RIO FRIO 75.96
EL BARRO 80.81  [LA FABRICA 68.00 | SAN JOAQUIN 74.72
EL BOSQUE 67.27  |LA HUACANA 74.00  [SANJUAN 2 79.55
EL CAPIRE 71.22  |LA LADERA 55.93 | SAN JUANICO 69.32
EL CARRIZALILLO 68.00  |LA MAJADA 78.50 | SANTA ROSA 75.12
EL CEREZO 63.93 [LAPALMA 61.60 | TAMAPAN 77.18
EL CONEJO I 96.91 |LA PAROTA 70.00  |TESORERO 80.10
EL DURAZNO 76.01 | LA VINATA 76.66 | TLAZAZALCA 58.58
EL GUAYABO 85.32 | LA YERBABUENA 70.00 | TOMENDAN 77.55
EL HUIZACHE II 88.00 | LAS ESTACAS 64.65 |TZINZONGO 75.52
EL MITOTE 70.05  |LASJUNTAS 78.87 | UREPETIRO 59.63
EL MORAL 64.00 |LAS MULAS 69.65 | ZIRAHUEN 72.22
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Mapa E.9. Isoyetas (Octubre).
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ANEXOS

Tabla E.10. Precipitaciéon media mensual (Noviembre).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 20.00 EL PASO 19.00 LOS FRESNOS 20.00
APATZINGAN 19.84 EL REVENTON 17.15 LOS RUCIOS 20.00
ARIO DE ROSALES 22.53 EL ROQUEDO 17.68 LOS ULTIMOS 20.49
ARROYO GRANDE 19.22 EL SALATE 22.00 PALMILLAS 20.00
BENITO JUAREZ 19.09 EL SAUCITO 20.00 PARACUARO 21.43
BRACAMONTES 22.02 EL TAJO 21.00 PAREDONES 20.22
BUENA VISTA 23.00 ERONGARICUARO 26.29 PATACUAS 26.47
CARTONERAS 20.00 ETUCUARO 18.95 PUERTO BAJO 1 20.00
CHONENGO 21.90 ITZICUARO 22.83 PUERTO BAJO 2 20.00
CHURINTZIO 18.90 JACONA 15.78 RANCHO NUEVO 16.57
CUPATITZIO 23.65 JUNGAPEO 20.14 RIO CHICO 24.56
EL AGOSTADERO 21.87 LA CANTERA 19.12 RIO DE ACATEN 19.86
EL ARPA 21.00 LA ERMITA 20.72 RIO FRIO 20.98
EL BARRO 21.00 LA FABRICA 21.00 SAN JOAQUIN 20.65
EL BOSQUE 19.03 LA HUACANA 20.00 SAN JUAN 2 19.15
EL CAPIRE 20.00 LA LADERA 14.89 SAN JUANICO 21.63
EL CARRIZALILLO 20.00 LA MAJADA 18.37 SANTA ROSA 25.26
EL CEREZO 18.66 LA PALMA 21.05 TAMAPAN 20.60
EL CONEJO Il 25.73 LA PAROTA 20.00 TESORERO 17.98
EL DURAZNO 19.45 LA VINATA 20.39 TLAZAZALCA 15.53
EL GUAYABO 27.25 LA YERBABUENA 20.00 TOMENDAN 29.44
EL HUIZACHE Il 23.11 LAS ESTACAS 19.00 TZINZONGO 21.32
EL MITOTE 21.00 LAS JUNTAS 22.07 UREPETIRO 15.94
EL MORAL 21.00 LAS MULAS 21.21 ZIRAHUEN 28.08
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Mapa E.10. Isoyetas (Noviembre).
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ANEXOS

Tabla E.11. Precipitacién media mensual (Diciembre).

CUENCAS PMM (mm) CUENCAS PMM (mm) CUENCAS PMM (mm)
AGUA ZARCA 6.50 | ELPASO 7.50 | LOS FRESNOS 7.00
APATZINGAN 8.21 EL REVENTON 8.73  |LOSRUCIOS 7.00
ARIO DE ROSALES 8.95 EL ROQUEDPO 8.54  |LOS ULTIMOS 8.11
ARROYO GRANDE 7.97 | ELSALATE 8.50 | PALMILLAS 7.00
BENITO JUAREZ 7.56 | EL SAUCITO 7.00 | PARACUARO 8.81
BRACAMONTES 8.50 |ELTAJO 9.03 | PAREDONES 8.90
BUENA VISTA 8.00 | ERONGARICUARO 12.31 | PATACUAS 10.86
CARTONERAS 7.50  |ETUCUARO 7.01  |PUERTO BAJO 1 7.50
CHONENGO 9.29 ITZICUARO 8.47 | PUERTO BAJO2 7.50
CHURINTZIO 8.81  |JACONA 8.68  |RANCHO NUEVO 8.39
CUPATITZIO 10.09 |JUNGAPEO 8.46  |RIO CHICO 8.03
EL AGOSTADERO 8.76  |LA CANTERA 8.76 | RIO DE ACATEN 6.94
EL ARPA 9.00  |LAERMITA 7.38  |RIO FRIO 7.08
EL BARRO 6.50 | LA FABRICA 9.00  |SAN JOAQUIN 7.86
EL BOSQUE 7.87  |LA HUACANA 7.50 | SANJUAN 2 7.96
EL CAPIRE 7.00 |LALADERA 9.44 | SAN JUANICO 9.18
EL CARRIZALILLO 6.50 |LA MAJADA 7.73 | SANTA ROSA 10.93
EL CEREZO 8.67 |LAPALMA 7.42 | TAMAPAN 9.13
EL CONEJO I 8.00  |LAPAROTA 6.60 | TESORERO 7.88
EL DURAZNO 6.50 | LA VINATA 6.83 | TLAZAZALCA 8.64
EL GUAYABO 12.27 | LA YERBABUENA 7.00 | TOMENDAN 13.57
EL HUIZACHE II 8.00  |LASESTACAS 8.98  |TZINZONGO 8.19
EL MITOTE 9.00  |LASJUNTAS 7.53 | UREPETIRO 8.85
EL MORAL 9.11 LAS MULAS 9.01  |ZIRAHUEN 12.63
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Mapa E.11. Isoyetas (Diciembre).
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Mapa F.1. Evapotranspiracion en el mes de Febrero.

ANEXO F. EVAPOTRANSPIRACION MENSUAL.
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. Evapotranspiracion en el mes de Marzo.
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Mapa F.3. Evapotranspiracion en el mes de Abril.
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ANEXOS
Mapa F.4. Evapotranspiracion en el mes de Mayo.
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ANEXOS

Mapa F.5. Evapotranspiracion en el mes de Junio.
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Mapa F.6. Evapotranspiracion en el mes de Julio.
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Mapa F.7. Evapotranspiracion en el mes de Agosto.
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ANEXOS

Mapa F.8. Evapotranspiracion en el mes de Septiembre.
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Mapa F.9. Evapotranspiracién en el mes de Octubre.
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Mapa F.10. Evapotranspiracion en el mes de Noviembre.
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ANEXOS
Mapa F.11. Evapotranspiracion en el mes de Diciembre.
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