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ANALISIS HIDROLOGICO SUPERFICIAL PARA EL CAUCE DEL
RIO SANTA CATARINA A LA ALTURA DE TORRE RICE,
MUNICIPIO DE MONTERREY, N.L.

El propdsito de este estudio consiste en realizar un analisis hidrologico superficial
del RIO SANTA CATARINA, determinando asi el caudal aportado en condiciones
actuales, asi como su afectacion hidraulica en la zona por la construccion de un puente
peatonal con apoyos en margenes de las avenidas Constitucion y Morones Prieto.

Esto debido a la problematica presentada de asentamientos y arrastre de material de
la zona de relleno en el mismo.



ESTUDIO DE LLUVIAS:

Para la realizacion del estudio de lluvias fue necesario recopilar la informacion de
lluvias maximas acumuladas en 24 horas anuales registradas por la estacion climatoldgica
mas cercana al predio en estudio (Monterrey-CNA). Para después por medio de tratamiento
estadistico obtener los parametros necesarios para la obtencion de las alturas de
precipitacion e intensidades utilizadas en la obtencion de gastos.

También se determine la precipitacion maéaxima diaria de las estaciones
climatologicas que tienen influencia en la cuenca de estudio y que cuenta ademds con
informacion confiable de mas de 20 afos de registro, son las que se sefialan en el cuadro
1 y cuya ubicaciéon y registros se muestran en la figura 1 y en el anexo I,
respectivamente; para ello, se consultaron las bases de datos de los archivos de la
CONAGUA.

Estacion Climatologica

Aguas Blancas

Santa Catarina

La Cruz

La Huasteca

San José de las Comitas

El Pajonal

JUSTIFICACION DE LA ELECCION DE LA ESTACION
HIDROMETEOROLOGICA

Si bien es cierto, que la estacion hidrometeorologica mas cercana a la zona en
estudio es la denominada 19200 LA CIENEGA — CONAGUA, la estacion cuenta con
registros del afio 1997 al 2023 (26 afios), esta estacion hidrometeorologica tiene muy
pocos anos de registro y no contempla un ciclo completo de 20 afios con lluvia y 20
afios de sequia, por lo que no se consideran representativos.

Se eligio la estacion hidrometeorologica MONTERREY — CONAGUA, la cual
tiene datos de registro desde 1951 al 2025 (74 afios con datos completos), considerando
que no existe un cambio significativo en las condiciones climatologicas de la region,
siendo el comportamiento de lluvia muy similar en toda la zona Metropolitana del
Municipio de Monterrey.
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ESTACION CLIMATOLOGICA: MONTERREY-CNA, MUNICIPIO DE MONTERREY, NUEVO LEON.

DATOS ESTADISTICOS:
NUMERO DE ANOS REGISTRADOS: n= 69.00
MEDIA ARITMETICA: X= 99.9467
DESVIACION ESTANDAR: S= 80.6797
COEFICIENTE DE ASIMETRIA: Ca= 2.0408
COCIENTE LLUVIA-DURACION: = 0.3600

DATOS CALCULADOS:
PARAMETRO DE LA DISTRIBUCION PEARSON TIPO lil: B= 0.9604
PARAMETRO DE LA DISTRIBUCION PEARSON TIPO lil: a= 82.3251
PARAMETRO DE LA DISTRIBUCION PEARSON TIPO lil: o= 20.8795

PARAMETROS REGIONALES: a= 19.3729
b= 6.3505
c= 0.6960
RELACION LLUVIA-PERIODO DE RETORNO: F= 1.9169
ALTURA DE PRECIPITACION, PARA D=60 MIN. Y TR=2 ANOS P,60,2= 26.9258
ALTURA DE PRECIPITACION, PARA D=60 MIN. Y TR=10 ANOS P,60,10= 42.2857

Gobierno de

México
Inicio  SMN - Prondsticos - Ciclones Tropicales-  Climatologia - Modelos de Prondstico Numérico - Observando el Tiempo - Contacto

Trdmites  Gobierno  Q

Informaci6n Estadistica Climatolégica

AN NICOLAS DE LOS
NUEVO LEON
no: CONAGUA
RI0O PESQUERIA

Latitud: 25.733611°
Tongitud: -100.3047200
Operando: Si

Falaces:

“Estaciones

Esta seccion permite consultar informacion historica de las estaciones climatologicas convencionales que conforman la Red Nacional de la CONAGUA. Dicha
informacion comprende desde el primer dato registrado hasta el dato mas reciente disponible en las bases de datos del SMN reportado por los Organismos de
Cuenca y Direcciones Locales de la CONAGUA,

Se pone a disposicion informacion de poco mas de 5,400 estaciones climatologicas, de las cuales aproximadamente 2,800 reportan datos, mientras que el resto deja
de operar temporalmente o ya no existen, sin embargo, mantienen un considerable acervo de informacidn. Las principales variables climatolégicas que se pueden
consultar son: Temperaturas extremas (mdxima y minima), precipitacién acumulada en 24 horas, algunos fenémenos como la tormenta eléctrica, niebla, granizo, Ia
cobertura del cielo, evaporacién y las normales climatolégicas. Se presentan dos modalidades de consulta: La primera a través del mapa interactivo superior y la
segunda mediante la descarga de un archivo KMZ, el cual se pedrd visualizar en el aplicativo “Google Larth”. Ambas modalidades funcionan realizando un “zoom" al

Imagen 2. Ubicacion de estacion hidrometeorologica CONAGUA



CURVAS DE ALTURA DE PRECIPITACION-DURACION-PERIODO DE RETORNO

ESTACION CLIMATOLOGICA: MONTERREY-CNA, MUNICIPIO DE MONTERREY, NUEVO LEON.

TR (ANOS) 2 5 10 20 50 100 500 1000 10000
DURACION HP HP HP HP HP HP HP HP HP
MINUTOS (MM) (MM) (MM) (MM) (MM) (MM) (MM) (MM) (MM)
5 8.30 10.96 12.96 16.06 20.66 24.13 32.20 35.67 47.21
10 12.43 16.40 19.41 24.92 32.04 37.43 49.95 55.34 73.24
15 15.19 20.05 23.73 31.04 39.92 46.63 62.23 68.94 91.25
20 17.33 22.87 27.07 35.75 45.98 53.71 71.67 79.40 105.09
25 19.10 25.21 29.83 39.60 50.92 59.49 79.38 87.94 116.40
30 20.62 27.21 32.20 42.87 55.13 64.40 85.93 95.21 126.01
35 21.96 28.98 34.30 45.72 58.80 68.69 91.65 101.54 134.40
40 23.16 30.57 36.18 48.27 62.07 72.51 96.75 107.19 141.87
45 24.26 32.02 37.89 50.56 65.02 75.96 101.35 112.29 148.62
50 25.27 33.35 39.46 52.66 67.72 79.11 105.56 116.95 154.79
55 26.20 34.58 40.92 54.60 70.21 82.02 109.45 121.26 160.49
60 27.07 35.73 42.29 56.40 72.53 84.73 113.06 125.26 165.79
65 27.89 36.82 43.57 58.09 74.70 87.27 116.44 129.01 170.75
70 28.67 37.84 44.78 59.68 76.74 89.65 119.63 132.53 175.42
75 29.40 38.81 45.92 61.18 78.67 91.91 122.64 135.87 179.83
80 30.10 39.73 47.01 62.60 80.51 94.05 125.49 139.03 184.02
85 30.77 40.61 48.05 63.96 82.25 96.09 128.21 142.05 188.01
90 31.40 41.45 49.05 65.26 83.92 98.04 130.81 144.93 191.82
95 32.01 42.25 50.00 66.50 85.52 99.90 133.30 147.69 195.47
100 32.60 43.03 50.92 67.69 87.05 101.69 135.69 150.34 198.98
105 33.17 43.78 51.80 68.84 88.53 103.42 137.99 152.89 202.35
110 33.71 44.50 52.65 69.95 89.95 105.08 140.21 155.34 205.61
115 34.24 45.19 53.48 71.02 91.33 106.69 142.36 157.72 208.75
120 34.75 45.87 54.28 72.05 92.66 108.24 144.43 160.01 211.79
125 35.25 46.52 55.05 73.05 93.94 109.75 146.44 162.24 214.73
130 35.73 47.15 55.80 74.03 95.19 111.21 148.39 164.40 217.59
135 36.19 47.77 56.53 74.97 96.41 112.63 150.28 166.50 220.37
140 36.65 48.37 57.24 75.89 97.59 114.00 152.12 168.54 223.07
145 37.09 48.95 57.93 76.78 98.74 115.35 153.91 170.52 225.69
150 37.52 49.52 58.60 77.65 99.86 116.66 155.66 172.46 228.25
155 37.94 50.07 59.25 78.50 100.95 117.93 157.36 174.34 230.75
160 38.35 50.62 59.89 79.33 102.02 119.18 159.02 176.18 233.19
165 38.75 51.14 60.52 80.14 103.06 120.40 160.65 177.98 235.57
170 39.14 51.66 61.13 80.94 104.08 121.59 162.24 179.74 237.90
175 39.52 52.17 61.73 81.71 105.08 122.75 163.79 181.46 240.18
180 39.90 52.66 62.31 82.47 106.05 123.89 165.31 183.15 242.41
185 40.27 53.14 62.89 83.21 107.01 125.01 166.80 184.80 244.59
190 40.62 53.62 63.45 83.94 107.94 126.10 168.26 186.42 246.73
195 40.98 54.08 64.00 84.66 108.86 127.17 169.69 188.00 248.83
200 41.32 54.54 64.54 85.36 109.76 128.23 171.10 189.56 250.89
205 41.66 54.99 65.07 86.04 110.65 129.26 172.48 191.09 252.92
210 42.00 55.43 65.59 86.72 111.52 130.28 173.83 192.59 254.90
215 42.32 55.86 66.10 87.38 112.37 131.27 175.16 194.06 256.86
220 42.65 56.29 66.61 88.04 113.21 132.25 176.47 195.51 258.78

Tabla 4. Tabla de datos de altura de precipitacion para distintos periodos de retorno



CURVAS DE INTENSIDAD-DURACION-PERIODO DE RETORNO

ESTACION CLIMATOLOGICA: MONTERREY-CNA, MUNICIPIO DE MONTERREY, NUEVO LEON.

TR (ANOS) 2 5 10 20 50 100 500 1000 10000
DURACION | 1 | | I | 1 1 1
MINUTOS | (MMHR) | (MMHR) | (MMHR) | mmmHR) | (MMHR) | (MMHR) | (MMHR) | (MMHR) | (MMHR)
5 99.61 131.47 155.58 192.75 247.86 289.56 386.36 428.06 566.56
10 74.55 98.40 116.44 149.51 192.26 224.60 299.69 332.03 439.46
15 60.76 80.20 94.90 12417 159.68 186.54 248.90 275.76 364.99
20 51.99 68.62 81.20 107.26 137.93 161.13 215.00 238.20 315.27
25 45.84 60.50 71.59 95.04 122.22 142.77 190.51 211.07 279.36
30 41.24 54.43 64.41 85.74 110.26 128.80 171.87 190.41 252.02
35 37.64 49.69 58.80 78.38 100.80 117.75 157.12 174.08 230.40
40 34.74 45.86 54.27 72.40 93.10 108.76 145.12 160.78 212.80
45 32.35 42.69 50.52 67.42 86.69 101.28 135.14 149.72 198.16
50 30.32 40.02 47.35 63.19 81.26 94.93 126.67 140.34 185.75
55 28.58 37.73 44.64 59.56 76.60 89.48 119.40 132.28 175.08
60 27.07 35.73 42.29 56.40 72.53 84.73 113.06 125.26 165.79
65 25.75 33.98 40.22 53.62 68.95 80.55 107.49 119.08 157.61
70 24.57 32.43 38.38 51.15 65.78 76.84 102.54 113.60 150.36
75 23.52 31.05 36.74 48.94 62.94 73.53 98.11 108.70 143.86
80 22.57 29.80 35.26 46.95 60.38 70.54 94.12 104.28 138.01
85 21.72 28.66 33.92 45.15 58.06 67.83 90.50 100.27 132.71
90 20.94 27.63 32.70 43.51 55.95 65.36 87.21 96.62 127.88
95 20.22 26.69 31.58 42.00 54.01 63.10 84.19 93.28 123.46
100 19.56 25.82 30.55 40.62 52.23 61.02 81.42 90.20 119.39
105 18.95 25.01 29.60 39.34 50.59 59.10 78.85 87.36 115.63
110 18.39 24.27 28.72 38.15 49.06 57.32 76.48 84.73 112.15
115 17.86 23.58 27.90 37.05 47.65 55.66 74.27 82.29 108.91
120 17.38 22.93 27.14 36.03 46.33 54.12 72.21 80.01 105.89
125 16.92 22.33 26.42 35.07 45.09 52.68 70.29 77.88 103.07
130 16.49 21.76 25.75 34.17 43.94 51.33 68.49 75.88 100.43
135 16.09 21.23 25.12 33.32 42.85 50.06 66.79 74.00 97.94
140 15.71 20.73 24.53 32.52 41.82 48.86 65.19 72.23 95.60
145 15.35 20.26 23.97 31.77 40.86 47.73 63.69 70.56 93.39
150 15.01 19.81 23.44 31.06 39.94 46.66 62.26 68.98 91.30
155 14.69 19.38 22.94 30.39 39.08 45.65 60.91 67.49 89.32
160 14.38 18.98 22.46 29.75 38.26 44.69 59.63 66.07 87.45
165 14.09 18.60 22.01 29.14 37.48 43.78 58.42 64.72 85.66
170 13.81 18.23 21.58 28.57 36.73 42.91 57.26 63.44 83.96
175 13.55 17.89 21.16 28.02 36.03 42.09 56.16 62.22 82.35
180 13.30 17.55 20.77 27.49 35.35 41.30 55.10 61.05 80.80
185 13.06 17.24 20.40 26.99 34.70 40.54 54.10 59.93 79.33
190 12.83 16.93 20.04 26.51 34.09 39.82 53.13 58.87 77.92
195 12.61 16.64 19.69 26.05 33.50 39.13 52.21 57.85 76.56
200 12.40 16.36 19.36 25.61 32.93 38.47 51.33 56.87 75.27
205 12.19 16.09 19.05 25.18 32.38 37.83 50.48 55.93 74.02
210 12.00 15.84 18.74 24.78 31.86 37.22 49.67 55.03 72.83
215 11.81 15.59 18.45 24.39 31.36 36.63 48.88 54.16 71.68
220 11.63 15.35 18.17 24.01 30.88 36.07 48.13 53.32 70.58

Tabla 5. Tabla de intensidades de lluvia para distintos periodos de retorno
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REGISTRO MENSUAL DE LLUVIAS MAXIMAS ACUMULADAS EN 24 HORAS EN MM.

ESTACION CLIMATOLOGICA: MONTERREY-CNA, MUNICIPIO DE MONTERREY, NUEVO LEON.

No. DATOS = 69.00 DESV. ESTANDAR = 80.68 LATITUD: 25.734
MEDIA = 99.95 SD = SIN DATOS LONGITUD: -100.3

ANO ENE FEB MAR  ABR MAY JUN JUL AGO SEP OCT NOV DIC  MAXIMA

1951 0.8 0.0 24.5 2.5 0.0 63.3 0.0 0.0 0.0 21.5 5.5 3.3] 63.30
1952 0.8 1.1 2.8 4.4 10.0 14.3 4.4 2.6 28.0 1.4 15.7 0.3] 28.00
1953 0.0 6.2 16.4 3.6 4.8 74 9.3 37.7 21.0 62.5 0.5 7.0 62.50
1954 12.4 11.9 0.0 9.3 8.3 4.8 12.3 18.7 6.5 1129 20.5 0.2 112.90
1955 8.3 14.3 0.5 1.1 22.6 0.4 81.4 34.3 27.8 16.8 6.0 8.0/ 81.40
1956 0.6 7.3 2.3 10.0 22.3 21.0 11.0 41.9 21.0 0.0 24.5 4.5| 41.90
1957 1.0 15.0 1.0 8.1 5.5 15.0 13.2 42.1 24.3 31.5 8.8 1.4| 42.10
1958 6.7 7.7 4.3 6.0 14.3 51.3 57.2 83.6 75.8 77.0 10.8 5.0/ 83.60
1959 6.8 15.3 1.7 12.6 6.2 17.7 0.0 3.9 30.5 19.7 4.3 1.5| 30.50
1960 2.3 15.3 6.4 9.8 6.0 0.8 13.6 51.3 55.4 10.0 14.6 8.1] 55.40
1961 4.1 3.0 44.5 20.0 1.9 38.7 12.5 13.0 324 43.9 7.8 1.7| 44.50
1962 1.9 5.7 1.7 3.2 10.1 56.2 0.0 16.1 31.1 37.7 6.1 7.9] 56.20
1963 3.1 3.6 45.7 36.6 20.5 16.9 14.5 17.8| 119.1 7.8 7.2 9.6| 119.10
1964 4.8 1.5 5.5 15.2 20.2 5.5 12.0 17.8 27.2 25.5 23.6 10.3|] 27.20
1965 6.0 14.2 7.0 6.4 16.0 11.7 0.4 40.3 48.6 30.5 10.8 14.7| 48.60

1966 11.8 38.5 9.6 43.2 56.0 26.8 0.2 24.7| 106.7 25.0 29.4 1.3| 106.70
1967 13.0 5.4 17.4 25.0 39.8 13.0 61.6 80.4| 100.4 21.0 10.0 0.4| 100.40

1968 6.0 7.2 0.0 10.0 26.6 14.9 52.5 20.7 56.0 31.0 5.7 0.5| 56.00
1969 0.5 2.0 2.3 4.5 29.7 42.0 30.0 42.4 61.8 66.0 27.8 5.0{ 66.00
1970 0.0 63.8 0.8 22.0 17.0 16.0 56.6 6.8 72.5 10.5 0.0 3.4| 72.50
1971 0.0 1.8 0.5 1.0 13.1 27.2 23.7 61.7 76.7 16.0 23.0 3.2| 76.70
1972 0.0 0.0 1.4 3.9 27.0 31.9 0.0 19.5 63.0 40.0 14.1 0.4| 63.00
1973 6.4 9.6 0.0 6.4 3.2 85.0 16.2 25.0 21.0 31.5 12.5 5.7| 85.00
1974 0.0 11.0 0.7 11.7 3.9 3.0 11.70
1981 20.1 8.0 13.0 78.1 56.1 41.8 20.0 12.4 42.5 14.1 2.1 0.1] 78.10
1982 0.0 2.4 8.7 17.4 13.1 1.6 10.4 10.0 23.5] 120.3 6.8 30.7] 120.30

1983 15.5 26.2 11.3 0.0 60.8 47.3 32.5 17.7 58.4 42.2 0.0 2.2| 60.80
1984 22.4 0.7 11 0.0 20.2 10.0 26.7 1.3 27.1 25.4 14.3| 149.2| 149.21

1985 9.0 0.0 10.9 0.0 41.8 12.2 45.0 5.8 24.0 2.8] 1515 15.2| 151.50
1986 0.3 0.4 0.0 1.3 0.5 135.8 24.8 15.0 22.1] 200.2 22.2 9.0| 200.21
1987 9.6 13.9 18.6 18.2 10.8 354 20.8 23.3 32.8 354 3.3 0.5] 35.40
1988 9.0 9.0 2.9 13.4 31.6 0.0 0.0 52.7| 214.0 56.4 0.0 0.0{ 214.00
1989 11.9 0.0 0.0 13.1 0.0 0.0 0.0 0.0 6.1 0.0 0.0 0.0{ 13.10
1990 2.3 1.1 5.8 17.3 14.2 284 10.3 33.0 36.2 65.9 4.5 0.0{ 65.90
1991 2.3 3.0 0.0 1.9 25.4 43.2 6.6 4.2 35.2 2.1 22.8 22.9| 43.20

1992 17.3 6.9 5.1 28.3 56.4 2.0 3.6 22.3 17.2 22.6 77.7 6.8] 77.70
1993 25.9 5.9 7.6 4.1 55.5 66.8 0.1 7.2 43.8 10.3 3.0 2.1] 66.80
1994 25.3 3.5 36.6 0.3 77.7 15.1 4.0 18.8| 157.5 10.9 25.7 28.0| 157.50

1995 4.3 2.9 6.3 2.3 22.3 14.1 2.6 62.4 9.6 2.3 14.9 4.7| 62.40
1996 12.9 0.0 0.0 7.1 1.6 16.2 53| 106.9 3.0 50.8 5.0 1.2| 106.90
1997 4.4 5.6 29.3 21.1 27.6 24.6 4.4 0.8 41.0 36.9 19.5 2.5 41.00
1998 0.5 13.2 15.6 12.9 0.0 10.1 0.7 28.0 50.7 28.0 29.1 1.3| 50.70
1999 0.0 0.0 5.8 5.5 6.1 38.8 67.9 28.2 77.6 5.1 1.0 10.3| 77.60
2000 5.0 18.4 2.3 6.6 42.8 36.0 9.0 25.7 67.2 62.6 4.8 12.5| 67.20
2001 13.8 12.3 7.2 8.4 8.1 16.0 6.6 52.8 65.4 61.2 28.0 3.3| 65.40
2002 0.0 0.0 1.0 2.6 0.0 44.8 48.9 27.6 86.0 35.6 25.7 0.3] 86.00
2003 10.3 27.4 4.9 1.5 43.2 29.2 0.0 85.7 67.4 93.1 12.9 38.8] 93.10
2004 0.0 0.0 16.3 73.9 4.2 21.0 9.8] 129.1] 127.2 41.6 13.9 2.2| 129.10
2005 10.6 14.9 15.9 9.3 25.3 1.5 190.9 14.2 27.9 47.1 2.7 6.7 190.90
2006 0.2 5.0 7.7 2.6 19.7 32.7 354 9.6] 1342 19.7 27.5 48.2| 134.20
2007 8.1 4.3 9.4 28.9 32.1 48.2 9.7 30.3 49.0 8.4 6.5 0.6/ 49.00

2008 26.3 0.0 8.0 10.4 21.8 0.0 26.6 31.5 69.4 29.0 0.4 5.6/ 69.40
2009 21.8 10.6 6.6 12.0 5.5 11.2 26.3 26.0 61.1 11.7 16.6 14.6| 61.10

2010 9.3 4.5 11.2 81.5 53.0 95.8] 332.1 7.0/ 101.8 3.5 0.0 0.0{ 332.10
2011 7.5 0.0 0.0 0.0 4.8 0.0 1.9 0.0 0.0/ 126.8 0.0 0.0] 126.80
2012 5.0 15.5 5.8 10.2 10.9 20.7 9.1 7.7 70.5 5.2 17.8 0.0{ 70.50
2013 9.2 0.3 13.8 27.8 23.8 79.2 18.9 19.5| 1194 22.2 48.8 37.0[ 119.40
2014 6.2 8.8 10.0 5.9 8.4 34.3 4.1 12.2| 132.0 52.4 35.8 17.1[ 132.00
2015 21.5 39.4 29.6 29.9 38.4 34.6 5.0 8.4 50.6 19.5 8.4 3.2[ 50.60
2016 7.9 0.3 11.4 31.0 14.3 39.2 8.2 60.0 40.8 26.0 37.1 7.1[ 60.00
2017 20.5 1.1 21.8 44.7 28.5 7.2 1.5 7.6| 157.4 15.7 4.6 12.2[ 157.40
2018 24 2.8 0.8 38.4 1.4 81.2 27 1.5 95.8 30.5 3.3 8.7[ 95.80

2019 20.0 1.2 55.0 0.0 52.8 29.6 5.8 24.1| 302.4 8.4 48.6 2.0[ 302.40
2020 14.6 4.0 10.8 25.8 271 40.5] 533.0 12.0 82.0 1.0 2.5 3.0[ 533.00

2021 5.8 3.5 1.0 10.0 29.0 51.0 28.0 23.0 88.0 73.7 31.4 4.0[ 88.00
2022 10.0 5.0 0.0 6.3 22.0 20.3 3.5 28.9] 197.5 11.1 12.1 2.4 197.50
2023 24 0.4 8.6 14.0 25.0 7.5 30.7 10.4 13.6 65.4 50.4 8.2[ 65.40
2024 5.7 14.4 19.8 6.2 53.7| 159.2 51.3 37.0 59.0] 211.5 2.3 27.0[ 211.50

2025 | 7.0 6.0 3.8 1.0 65.2 18.01 101.0 16.8 6.0 101.00



PRECIPITACION EN MM.

PRECIPITACION MAXIMA ANUAL ACUMULADA EN 24 HRS. EN MM
ESTACION CLIMATOLOGICA: MONTERREY-CNA
MUNICIPIO DE MONTERREY, NUEVO LEON

—e— Maxima. Mensual Media Aritmetica
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AT WYY

0 1 1 T 1 T 1 1 v 1 T 1 1 1 1 T 1 1 1 1 T 1 1 v 1 v 1 1 1 1 1 1 1 1 1
1951 1956 1961 1966 1971 1982 1987 1992 1997 2002 2007 2012 2017 2022

TIEMPO EN ANOS

Grafica 3.- Registro historico de lluvias
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El andlisis probabilistico de los datos, se realiz6 empleando el programa "AX", el
que ajusta distintas funciones de probabilidad a la muestra compuesta por valores
maximos anuales y calcula el error estdindar de cada una de ellas respecto de la muestra,
al aplicar las funciones de distribucion de probabilidad: Normal, Log-Normal. Gumbel,
Pearson Tipo III y Doble Gumbel.

El criterio de eleccion del ajuste recomienda utilizar la funcion de distribucion de
probabilidad que obtenga el minimo valor error estdndar en el ajuste. Es asi mismo,
aceptada la recomendacion de CONAGUA, de preferir los resultados obtenidos con las
distribuciones Gumbel y Gumbel para dos poblaciones, por su aplicabilidad al
comportamiento de los escurrimientos en nuestro pais.

Los resultados de la extrapolacion de lluvias maximas en 24 horas, asociados a
diversos periodos de retorno, para la estacion climatoldgica base considerada, se resumen
en la siguiente tabla y en el anexo III, se muestran los ajustes con las diferentes funciones
de probabilidad mencionadas.

Lluvia maxima en 24 horas

2 44.6 55.9 48.5 62.6 79.5 52.2 64.0

5 74.0 88.0 69.2 100.8 132.3 74.8 954

10 181.2 143.3 103.8 154.6 171.4 113.6 132.6
20 280.7 2071 147.5 203.5 202.5 160.3 170.7
50 394.3 281.5 198.9 260.2 239.5 214.8 216.5
100 475.7 334.8 235.8 300.9 266.3 253.8 249.5
200 555.5 3871 272.0 340.9 292.6 292.2 282.0
500 660.2 455.6 319.4 393.1 327.2 342.3 324.3
1000 738.3 507.2 355.2 432.5 353.2 380.1 356.2
2000 817.0 558.4 391.0 471.9 379.3 417.9 388.5
5000 921.2 626.6 4371 522.9 414.0 466.8 430.8

10000 1003.5 6774 472.3 564.2 438.2 504.1 460.4
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Monterrey, N L.

i

La Huastecar, 42 nidnca, R
Sta.Catarina Sta.Catarina [ﬂ
o

[}
El Pajonal,
La Cruz, © Sta.Catarina
/ Sta Catal’ina
San Jose

de las boquillas
o

Imagen que muestra los poligonos de Thiesen presentes en la zona de cuenca Rio Santa
Catarina



N LM

MOVILIDAD Y
PLANEACION URBANA

ANALISIS HIDROLOGICO:

El andlisis hidrologico superficial realizado en este estudio consistié en determinar
la afectacion hidroldgica externa del RIO SANTA CATARINA; esto se realizd con ayuda
de recorridos de campo a la zona cercana al predio en estudio y cartografia oficial de
INEGL

El sitio de proyecto se localiza en la zona urbana del estado de Nuevo Leon, cercano
a la ciudad de Monterrey, en el municipio de Guadalupe, sobre el rio Santa Catarina,
afluente del rio San Juan, que a su vez forma parte de la cuenca del rio Bravo,
correspondiente a la Region Hidrologica nimero 24.

~“Loahuila de Zaragoza




El estado de Nuevo Ledn se ve regularmente amenazado por fendmenos
atmosféricos que dependiendo de la época del afo, pueden ser Frentes Frios, ondas polares,
ondas tropicales, depresiones tropicales (incluyendo a los ciclones tropicales y
extratropicales), pero sobre todo a sistemas convectivos de mesoescala. Estos ultimos,
por su corta duraciéon (algunas horas a minutos), llegan a presentar problemas
severos a las comunicaciones e infraestructura, incluyendo la vida de los habitantes,
pues son los generadores de las avenidas subitas que sin previo aviso se forman
fundamentalmente en el verano y otono. En la mayoria de las ocasiones que se presentan
estos fenomenos, éstos se intensifican al verse influenciados por la accidentada topografia
de nuestro pais,

Primeramente se determinaron los gastos maximos e hidrogramas por cuenca propia
(Anexo II), luego, conocidas las avenidas y gastos méaximos en cada cuenca y los
regulados por la presa (Anexo IV), se hicieron las integraciones hasta el sitio de
proyecto, mediante la superposicion de hidrogramas considerando el defasamiento de
cada uno, de acuerdo a los tiempos de traslado de la salida de cada cuenca a otra,
acumulando las avenidas en los diferentes tramos, por lo que a continuacion se muestran
los valores maximos obtenidos en cada tramo, y en el anexo V, en forma detallada,
tabulada y graficamente, la manera en que se fueron calculando estos valores:

Tr (afios) Qp (m%/s)

5 640.40

10 959.50

20 1520.00
50 2250.50
100 2640.90
500 4230.00
1000 5083.00
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GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE

[tk ot ok skl b okl kot skl ok ok kok stk e s ol el ksl ol st sk ks s ks s ol sk sk s sk sk sk ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:55:09 * * (916) 756-1104 *
* * * *
st ol Rk R s R R R Rk R R R R Rk R RS R kR sk R R R ok stk Rk R R R R R sk R SRR R R sk R sl R R Rk ok
X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X

X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73), HEC1GS, HEC1DB,
AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

LINE ID....... ... 2B di S 6.....7...8.....9.....10

1 ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
2 ID ESTACION METEREOLOGICA : MONTERREY, N.L.

3 ID PERIODO DE RETORNO TR=5 A¥OS

4 ID PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO

5 ID CLIENTE:

6 ID LOCALIZACION :

7 ID FECHA:

8 ™M

9

IT 5 0 5 180
o 5 2

—
S



11 KK 1

12 KM AVENIDA DE DISE¥O

13 BA 1400
14 PB 0
15 PC 13.29
16 PC 41.94
17 PC 53.08
18 PC 60.72
19 PC 66.68
20 PC 71.63
21 PC 75.90
22 PC 79.67
23 PC 83.06
24 PC 86.16
25 PC 89.00
26 PC 91.64
27 PC 94.11
28 PC 96.43
29 PC 98.62
30 PC 100.70

19.89 24.31 27.74 30.57 33.00 35.15 37.07 38.83 40.44
4333 44.65 4588 47.06 48.18 49.24 50.26 51.24 52.18
5396 54.80 55.62 56.41 57.18 57.93 58.65 59.30 60.05
61.38 62.02 62.65 63.26 63.86 64.45 65.02 65.59 66.14
67.22 67.74 68.25 68.76 69.26 69.75 70.23 70.71 71.17
72.09 72.53 72.97 7341 73.84 7426 74.68 75.09 75.50
76.30 76.69 77.08 77.46 77.84 78.22 78.59 78.95 79.31
80.03 80.38 80.73 81.07 81.41 81.75 82.08 82.41 82.74
83.39 83.70 84.02 84.33 84.64 84.95 8526 85.56 85.86
86.45 86.74 87.03 87.32 87.61 87.89 88.17 88.45 88.73
89.27 89.54 89.81 90.08 90.35 90.61 90.87 91.13 91.39
9190 92.15 92.40 92.65 92.90 93.14 93.39 93.63 93.87
9435 94.59 94.82 95.06 95.29 95.52 95.75 95.98 96.21
96.66 96.88 97.10 97.32 97.54 97.76 97.98 98.19 98.41
98.84 99.05 99.26 99.47 99.67 99.88 100.09 100.29 100.50
100.90 101.10 101.30 101.50 101.70 101.90 102.29 102.48 102.68

31 PC 102.87 103.06 103.25 103.44 103.63 103.82 104.01 104.19 104.38 104.56
32 PC 104.75 104.93 105.11 105.29 105.47 105.65 105.83 106.01 106.19 106.37
33 LS 75
34 UC 3.505 2.665
35 77

1*****************************************

* * *

* FLOOD HYDROGRAPH PACKAGE (HEC-1) *

* JUN 1998 * *

* VERSION 4.1 * *

£ * B3

* RUNDATE AGO25 TIME 10:55:09 * *

* * *

s sfesfe ke ke sk sk st s sfe e sk sk sk st sk s sfe sk sk sk sk st sk sfeske sk sk sk st skeskok sk skoskoskoskokok ok

Sfe sk sfesfe s s sie s sfe sk sfeshe s sfe s sfeshe sk she sk sfe sk s she sk sfeske sfesteok sfeske s steskeok sjeoksk
*

* U.S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER  *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 *

(916) 756-1104 *
*

s sfe sfe ke ke sk sk st st st sfe sk sk sk sk st sk sfeske sk sk sk st sk skeskeosk sk skt steoskeok skokokokoskok

SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

ESTACION METEREOLOGICA : MONTERREY, N.L.
PERIODO DE RETORNO TR=5 A¥OS

PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO
CLIENTE :

LOCALIZACION :

FECHA:

1010
IPRNT
IPLOT
QSCAL

OUTPUT CONTROL VARIABLES

5 PRINT CONTROL
2 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN
IDATE 1
ITIME

5 MINUTES IN COMPUTATION INTERVAL
0 STARTING DATE

0005 STARTING TIME

NQ 180 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 1 0 ENDING DATE

NDTIME 1500 ENDING TIME

ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 14.92 HOURS

METRIC UNITS

DRAINAGE AREA

SQUARE KILOMETERS

PRECIPITATION DEPTH MILLIMETERS
LENGTH, ELEVATION METERS

*
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GABINETE DE GENERACION

FLOW CUBIC METERS PER SECOND
STORAGE VOLUME CUBIC METERS
SURFACE AREA SQUARE METERS
TEMPERATURE DEGREES CELSIUS

1 STATION 1

(0) OUTFLOW
0. 10. 20. 30. 40. 50. 60. 70. 0. 0. 0. 0. 0.
(L) PRECIP, (X) EXCESS
2.

0. 0. 0. 0. 0. 0. 0. 0. 8. 6. 4. 0.
DAHRMN PER
10005 10 . . . . . . . . . . . .
10010 20 . . . . . . . . LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL.
10015 30 . . . . . . . . . LLLLLLLLLLLLLLLLLLLLLL.
10020 40 . . . . . . . . . . LLLLLLLLLLLLLLLLL.
10025 50 . . . . . . . . . . LLLLLLLLLLLLLL.
10030 60 . . . . . . . . . . LLLLLLLLLLLL.
10035 70 . . . . . . . . . . LLLLLLLLLLX.
10040 80 . . . . . . . . . . LLLLLLLLLX.
10045 90 . . . . . . . . . . LLLLLLLLX.
10050 100 . . . . . . . . . . .LLLLLLXX.
10055 11O . . o LLLLLXX.
10100 120 . . . . . . . . . . . LLLLLXX.
10105 13.0 . . . . . . . . . . . LLLLLXX.
10110 14.0 . . . . . . . . . . . LLLLXX.
10115 15.0 . . . . . . . . . . . LLLLXX.
10120 16.0 . . . . . . . . . . . LLLLXX.
10125 17.0 LLLXX.
10130 18. O . . . . . . . . . . . LLLXX.
10135 19. O . . . . . . . . . . . LLLXX.
10140 20. O . . . . . . . . . . . LLLXX.
10145 21, . .0, LLLXX.
10150 22. O LLXX.
10155 23. O . . . . . . . . . . . LLXX.
10200 24. O . . . . . . . . . . . LLXX.
10205 25. O LLXX.
10210 26. 0. LLXX.
10215 27. .0 LLXX.
10220 28. .0 LLXX.
10225 29. .0 LLX.
10230 30. .0 . . . . . . . . . . LLXX.
10235 31........ O LXX.
10240 32. . 0. . . . . . . . . . LXX
10245 33. . 0. . . . . . . . . . LLX.
10250 34. . .0 . . . . . . . . . LLX.
10255 35. . .0 . . . . . . . . . LLX.
10300 36. . .0 . . . . . . . . . LLX.
10305 37. . . 0. . . . . . . . . LLX.
10310 38. . . 0. . . . . . . . . LLX.
10315 39. . . 0. . . . . . . . . LLX.
10320 40. . . .0 . . . . . . . . LLX.
10325 41. ...l O LLX.
10330 42. . . .0 . . . . . . . . LLX.
10335 43. . . . 0. . . . . . . . LLX.
10340 44. . . . 0. . . . . . . . LLX.
10345 45. o LLX.
10350 46. . . . .0 . . . . . . . LX.
10355 47. . . . .0 . . . . . . . LX.
10400 48. . . . .0 . . . . . . . LX.
10405 49. . . . . 0. . . . . . . LX.
10410 50. . . . . O. . . . . . . LX.
10415 S1. .o O LX.
10420 52. . . . . (6] . . . . . . LX.
10425 53. (6] LX.
10430 54. . . . . .0 . . . . . . LX.
10435 55. . . . . .0 . . . . . . LX.
10440 56. (6] LX.
10445 57. (6] LX.



10450 58. O . LX.
10455 59. 0. LX.
10500 60. 0. LX.
10505 61. ... O LX.
10510 62. .0 LX.
10515 63. .0 LX.
10520 64. .0 LX.
10525 65. .0 LX.
10530 66. .0 LX.
10535 67. . 0 LX.
10540 68. .0 . LX.
10545 69. . 0 . LX.
10550 70. . 0 . LX.
10555 71 O, LX.
10600 72. o . LX.
10605 73. o . LX.
10610 74. O . LX.
10615 75. O . LX.
10620 76. O . LX.
10625 77. 0. LX.
10630 78. 0. LX.
10635 79. 0. LX.
10640 80. 0. LX.
10645 81. ... O LX.
10650 82. 0. LX.
10655 83. 0. LX.
10700 84. 0. LX.
10705 85. 0. LX.
10710 86. 0. LX.
10715 87. 0. LX.
10720 88. 0. LX.
10725 89. 0. X.
10730 90. 0. LX.
10735 OL. .o O LX.
10740 92. 0. X.
10745 93. 0. X.
10750 94. O. X.
10755 95. O. X.
10800 96. 0. X.
10805 97. O. X.
10810 98. O. X.
10815 99. O. X.
10820 100. O . X.
10825 101, ..o O X.
10830 102. o . X.
10835 103. O . X.
10840 104. O . X.
10845 105. o . X.
10850 106. o . X.
10855 107. o . X.
10900 108. o . X.
10905 109. o . X.
10910 110. o . X.
T091S 111, .o O X.
10920 112. . O X.
10925 113. . O X.
10930 114. . O X.
10935 115. . O X.
10940 116. . O X.
10945 117. . O X.
10950 118. . O X.
10955 119. . O X.
11000 120. . . . . . .0 X.
11005 121, oo O X.
11010 122. .0 X.
11015 123. .0 X.
11020 124. .0 X.
11025 125. .0 X.

MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE
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GABINETE DE GENERACION
DE RIQUEZA SOSTENIBL

11030 126. 0

11035 127. ) . . . ) .0

11040 128. ) . . . ) .0

11045 129. 0

11050 130. ) . . . ) .0 . . . . .

11055131, oo O

11100 132. . ) o . . . . .

11105 133. 0

11110 134. 0]

11115 135. ) . . . ) 0.

11120 136. ) . . . ) 0.

11125 137. . . . ) 0.

11130 138. o)

11135 139. )

11140 140. ) . . . . 0. . . . . .

11145141, .o O i

11150 142. . 0. . . . . .

11155 143. 0.

11200 144. 0.

11205 145. ) . . . . 0.

11210 146. ) . . . . O.

11215 147. o .

11220 148. 0

11225 149. o)

11230 150. ) . . . . 0. . . . . .

11235150, oo Lo N

11240 152. o . . . . . )

11245 153. 0

11250 154. 0

11255 155. 0

11300 156. ) . . . . 0

11305 157. ) . . . . 0

. . 0

o)
0
o)

=
bl

11310 158.
11315 159. . . . . .
11320 160. . . . . .
11325161, ...
11330 162. .0
11335 163. .0
11340 164. .0
11345 165. . . . . .0
11350 166. . . . . .0
. .0
.0
.0
.0
(6]

11355 167.

11400 168.

11405 169.

11410 170. . . . .

11415171 oo

11420 172. .0

11425 173. .0

11430 174. .0

11435 175. . . . . (0]

11440 176. . . . . O
(0]
(0]
(6]

11445 177.

11450 178.

11455 179. . . . . .
11500 180. . . . . 0.
1
1

RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAXSTAGE
+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
+ 1 64040 7.17 6544 4793 4793 1400
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*** NORMAL END OF HEC-1 ***

1 e st ke e e kst e kel e e ok ok e e ek ok ok et et s R s R Rk sk R sk R Rk R R sk R R R kR sk R ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:56:19 * * (916) 756-1104 *
* * * *
st sk s f s sk s sl ks s ks s ket sk sk sk ol ks ok sk s ok sk o ok s sk s s e s s s ks ke ks sk sk s ks s ol s ok ok sk sk ok
X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X

X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73), HEC1GS, HEC1DB,
AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

o
Z
&

ID....... L. 2030405060007 80910

ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

1

2 ID ESTACION METEREOLOGICA : MONTERREY, N.L.

3 ID PERIODO DE RETORNO TR= 10 A¥OS

4 ID PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO
5 ID CLIENTE:

6 ID LOCALIZACION :

7 ID FECHA:

8 ™M

9

IT 5 0 5 180



10 0 5

11 KK 1

12 KM AVENIDA DE DISE¥O

13 BA 1400
14 PB 0

15 PC 15.96
16 PC 50.37
17 PC 63.76
18 PC 72.93
19 PC 80.09
20 PC 86.04
21 PC 91.21
22 PC 95.53
23 PC 99.42
24 PC 102.99
25 PC 106.28
26 PC 109.34
27 PC 112.21

28 PC 114.90 115.16 11542 115.68 115.94 116.20 116.45 116.70 116.95 117.20
29 PC 117.45 117.70 117.95 118.19 118.44 118.68 118.92 119.16 119.40 119.64
30 PC 119.87 120.11 120.34 120.58 120.81 121.04 121.27 121.50 121.73 121.95
31 PC 122.18 122.40 122.63 122.85 123.07 123.29 123.51 123.73 123.95 124.17
32 PC 124.28 124.60 124.81 125.02 125.24 125.45 125.66 125.87 126.08 126.29
33 LS 75
34 UC 3.478 2.665
35 77
[tk stk otk skl okl ok kol ok o kok st sk s s ol e ke ks o sk sk ks sk ks s ol ks sk s kR sk sk ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:56:19 * * (916) 756-1104 *
* * * *

sfesfeske sk sk sk sk sk s sk sk sk sk sk sk sk sk skesk sk sk sk sk skeskosk sk sk sk skoskokokok sk skokokokok

SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

23.89
52.05
64.81
73.72
80.73
86.58
91.66
95.93
99.79
103.33
106.59
109.64
112.48

29.20 33.32 36.72 39.64 42.21 44.53 46.63 48.57
53.62 55.11 56.52 57.86 59.14 60.37 61.54 62.67
65.82 66.80 67.76 68.68 69.58 70.45 71.30 72.13
74.49 7524 7598 76.70 77.41 78.10 78.77 79.44
81.36 81.98 82.59 83.19 83.78 84.35 84.92 85.49
87.12 87.65 88.17 88.69 89.20 89.70 90.19 90.68
92.11 92.55 92.99 9343 93.86 94.28 94.70 95.11
96.34 96.73 97.13 97.52 97.91 98.29 98.67 99.05
100.16 100.53 100.89 101.24 101.60 101.95 102.30 102.65
103.67 104.00 104.33 104.67 104.99 105.32 105.64 105.96
106.91 107.22 107.53 107.84 108.14 108.44 108.74 109.04
109.93 110.22 110.51 110.80 111.08 111.37 111.65 111.93
112.76 113.03 113.30 113.57 113.84 114.11 114.38 114.64

ESTACION METEREOLOGICA : MONTERREY, N.L.
PERIODO DE RETORNO TR= 10 A¥OS
PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO

CLIENTE :

LOCALIZACION :

FECHA:

1010 OUTPUT CONTROL VARIABLES
5 PRINT CONTROL

[PRNT
IPLOT
QSCAL

2 PLOT CONTROL

0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
5 MINUTES IN COMPUTATION INTERVAL
0 STARTING DATE
ITIME 0005 STARTING TIME
NQ 180 NUMBER OF HYDROGRAPH ORDINATES
0 ENDING DATE
1500 ENDING TIME

NMIN
IDATE 1

NDDATE
NDTIME
ICENT

1

19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 14.92 HOURS

METRIC UNITS

DRAINAGE AREA

SQUARE KILOMETERS

sfesfeske sk sk sk sk sk sk sk sk sk sk sk sk sk skeskesk sk sk sk skeskoskokoskok skekoskokok sokokokksk
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MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
OE RIQUEZA SOSTENIBLE

PRECIPITATION DEPTH MILLIMETERS
LENGTH, ELEVATION METERS

FLOW CUBIC METERS PER SECOND
STORAGE VOLUME CUBIC METERS
SURFACE AREA SQUARE METERS

TEMPERATURE DEGREES CELSIUS
1 STATION 1
(0) OUTFLOW
0. 20. 40. 60. 80. 0. 0. 0. 0. O
(L) PRECIP, (X) EXCESS

0. 0 0 0 0 8. 6. 4 2. 0.
DAHRMN PER
10005 10 . . ) ) . . .
10010 20 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL.
10015 30 . LLLLLLLLLLLLLLLLLLLLLLLLLLL
10020 40 LLLLLLLLLLLLLLLLLLLLL.
10025 50 . LLLLLLLLLLLLLLLLX.
10030 60 LLLLLLLLLLLLLXX.
10035 70 LLLLLLLLLLLXX.
10040 80 LLLLLLLLLLXX.
10045 90 LLLLLLLLXXX.
10050 100 . . . ... LLLLLLLXXX.
10055 110 ..o LLLLLLXXX.
10100 12.0 . LLLLLXXX.
10105 13.0 . LLLLLXXX.
10110 14.0 . LLLLXXX.
10115 15.0 . LLLLXXX.
10120 16.0 . LLLLXXX.
10125 17.0 . LLLXXX.
10130 18. O . LLLXXX.
10135 19. O . LLLXXX.
1014020. O . . . . . . . . . . _1LLXXX
10145 21,010, oo e LLLXX.
10150 22. O LLLXX
10155 23. O LLLXX
10200 24. O LLLXX
10205 25.  O. LLLXX
10210 26.  O. LLLXX
10215 27. O LLLXX
10220 28. 0 LLXX.
10225 29. 0 LLXX.
10230 30. . O LLXX.
10235 31....... O LLXX.
10240 32. . O LLXX.
10245 33. 0 LLXX.
10250 34. . O. LLXX.
10255 35. . O. LLXX.
1030036. . O LLXX.
1030537. . .0 LLXX.
1031038. . .0 LXX.
1031539. . . 0O . LXX.
1032040. . . O . . . . . . . . . LxX
10325 41.............. O LXX.
10330 42. 0. LXX.
10335 43. 0. LXX.
10340 44. 0 LXX.
10345 45. 0 LXX.
10350 46. . . .0 . LXX.
1035547. . . .0 . LXX.
10400 48. 0 LXX.
10405 49. 0 LXX.
10410 50. 0. LXX.
10415 51,0, O LXX.
10420 52. 0. LXX.
10425 53. 0 LXX.
10430 54. 0 LXX.
10435 55. .0 LXX.



MOVILIDAD Y

PLANEACION URBANA

GABINETE DE GENERACION
QUEZA SOSTENIBLE

10440 56. .0 LXX.
10445 57. .0 LXX.
10450 58. .0 XX.
10455 59. .0 . XX.
10500 60. . . . . 0 . . . . . . . XX.
10505 61, Ll O LXX.
10510 62. o . LX.
10515 63. o . LX.
10520 64. o . LX.
10525 65. O . LX.
10530 66. O . LX.
10535 67. O . LX.
10540 68. O . LX.
10545 69. 0. LX.
10550 70. . . . . 0. LX.
10555 71 .ot O LX.
10600 72. 0. LX.
10605 73. 0. LX.
10610 74. 0. LX.
10615 75. 0. LX.
10620 76. 0. LX.
10625 77. 0. LX.
10630 78. 0. LX.
10635 79. 0. LX.
10640 80. 0. LX.
10645 81.. ... O, LX.
10650 82. 0. LX.
10655 83. 0. LX.
10700 84. 0. LX.
10705 85. 0. LX.
10710 86. 0. LX.
10715 87. 0. LX.
10720 88. 0. LX.
10725 89. 0. LX.
10730 90. . . . . 0. LX.
10735 9L, .o O LX.
10740 92. 0. LX.
10745 93. O . LX.
10750 94. o . LX.
10755 95. O . LX.
10800 96. O . LX.
10805 97. o . LX.
10810 98. O . LX.
10815 99. o . LX.
10820 100. o . LX.
10825101, ... O LX.
10830 102. O . LX.
10835 103. o . LX.
10840 104. . 0 . LX.
10845 105. . 0 . LX.
10850 106. . 0 . LX.
10855 107. . 0 . LX.
10900 108. . 0 . LX.
10905 109. .0 . X.
10910 110. .0 . . LX.
10915 111, .o O X.
10920 112. . 0 LX.
10925 113. .0 X.
10930 114. .0 X.
10935 115. . O X.
10940 116. .0 X.
10945 117. .0 X.
10950 118. .0 X.
10955 119. .0 X.
11000 120. .0 X.
11005 121 ..o O X.
11010 122. .0 X.
11015 123. .0 X.



MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE

11020 124. (0]
11025 125. O
11030 126. . . . .0
11035 127. . . . o
11040 128. (0)
11045 129. (0)
11050 130. . . . o . . . . . . .
TI055 131, .o O
11100 132. O . . . . .
11105 133. (@)
11110 134. O
11115 135. . . . 0.
11120 136. . . . 0.
11125 137. . O
11130 138. 0]
11135 139. O
11140 140. . . . 0
11145141 ... ..ol 0]
11150 142. (6]
11155 143. (6]
11200 144. O
11205 145. . . . 0.
11210 146. . . . 0.
O
(6]
(6]
O
(6]

11215 147.
11220 148.
11225 149.
11230 150. . . .
11235151 ..ot
11240 152.
11245 153.
11250 154.
11255 155.
11300 156.
11305 157.
11310 158.
11315 159.
11320 160. . . .
11325161 ................
11330 162.
11335 163.
11340 164.
11345 165.
11350 166.
11355 167.
11400 168.
11405 169.
11410 170. . .
11415171 ..o
11420 172.
11425 173.
11430 174.
11435 175.
11440 176.
11445 177.
11450 178.
11455 179.
11500 180.
1
1
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RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR



HYDROGRAPH AT
+ 1 95950 6.50 9131  66.69  66.69 1400

*** NORMAL END OF HEC-1 ***

ks sk ks sk sk Rk R RS R RS R RSk R Rk st st e s f e s st s e e sttt sl st ettt stk sskeokeokokok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:57:05 * * (916) 756-1104 *
* * * *
st st st s s s s e ot st s s s sk e et st s s s e ke ket sk sk s st etk sk sk ok st st st s s s e ot st sk ke ke et st sk s ket st s sk sk stk ok
X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X

X XX X X
X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73), HEC1GS, HEC1DB,
AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1

o
Z
&

ID....... L. 2030456000708 10

ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
ID ESTACION METEREOLOGICA : MONTERREY, N.L.

ID PERIODO DE RETORNO TR= 20 A¥OS

ID PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO

ID CLIENTE:

ID LOCALIZACION :

ID FECHA:

™M

IT 5 0 5 180

10 5 2

SOOIV AW —



KK 1

IPRNT 5 PRINT CONTROL

IPLOT 2 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0005 STARTING TIME

NQ 180 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1500 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 14.92 HOURS
METRIC UNITS

DRAINAGE AREA SQUARE KILOMETERS
PRECIPITATION DEPTH MILLIMETERS

12 KM AVENIDA DE DISE¥O
13 BA 1400
14 PB 0
15 PC 19.02 29.55 36.82 4238 46.91 50.75 54.09 57.05 59.73 62.17
16 PC 6441 66.50 68.45 70.28 72.01 73.65 75.21 76.70 78.13 79.49
17 PC 80.81 82.07 83.30 84.48 85.62 86.73 87.81 88.85 89.87 90.86
18 PC 91.83 92.77 93.69 94.59 95.47 96.33 97.17 98.00 98.81 99.60
19 PC 100.38 101.15 101.90 102.64 103.36 104.07 104.78 105.47 106.15 106.82
20 PC 107.48 108.13 108.77 109.40 110.03 110.64 111.25 111.85 112.44 113.03
21 PC 113.40 113.94 114.48 115.01 115.53 116.05 116.56 117.07 117.57 118.07
22 PC 118.56 119.05 119.53 120.01 120.48 120.95 121.42 121.88 122.33 122.78
23 PC 123.23 123.68 124.12 124.55 124.99 125.42 125.84 126.26 126.68 127.10
24 PC 127.51 127.92 128.33 128.73 129.13 129.53 129.92 130.31 130.70 131.09
25 PC 131.47 131.85 132.23 132.60 132.98 133.35 133.72 134.08 134.44 134.80
26 PC 135.16 135.52 135.87 136.22 136.57 136.92 137.27 137.61 137.95 138.29
27 PC 138.63 138.93 139.29 139.62 139.95 140.28 140.61 140.93 141.25 141.57
28 PC 141.89 142.21 142.52 142.84 143.15 143.46 143.77 144.07 144.38 144.68
29 PC 144.99 145.29 145.59 145.88 146.18 146.48 146.77 147.06 147.35 147.64
30 PC 147.93 148.22 148.50 148.79 149.07 149.35 149.63 149.91 150.19 150.46
31 PC 150.74 151.01 151.29 151.56 151.83 152.10 152.36 152.63 152.90 153.16
32 PC 153.43 153.69 153.95 154.21 154.47 154.73 154.99 155.24 155.50 155.75
33 LS 75
34 UC 3.478 2.665
35 77
sttt e etk s e ek ok kel e e ook e etk e o sk sk ok ok sk ok ok sk sk sk ok sk ok o ok o sk ok koK ok ook ok ok ok ok ok ok sk koK ok ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:57:05 * * (916) 756-1104 *
* * * *
s s sk e f s sk s sl ks s ks ks sk sk ol ks sk ok ks s ok sk o ok sk s s e s s s ks ke ks sk st sk s ks s ok s ok ok sk sk ok
SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
ESTACION METEREOLOGICA : MONTERREY, N.L.
PERIODO DE RETORNO TR=20 A¥OS
PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO
CLIENTE :
LOCALIZACION :
FECHA:
1010 OUTPUT CONTROL VARIABLES

%



N LM

MOVILIDAD Y
PLANEACION URBANA

SABINETE DE GENERACION

LENGTH, ELEVATION METERS

FLOW CUBIC METERS PER SECOND
STORAGE VOLUME  CUBIC METERS
SURFACE AREA SQUARE METERS
TEMPERATURE DEGREES CELSIUS
1 STATION 1
(0) OUTFLOW
0. 20. 40. 60. 80. 100. 120. 160. 0. 0. 0 O
(L) PRECIP, (X) EXCESS
0. 0. 0 0 0 0 0 O 2. 8 4 0.
DAHRMN PER
10005 10 . ) : ) . .
10010 20 . LLLLLLLLLLLLLLLLLLLLLLLLLL.
10015 30 JLLLLLLLLLLLLLLLLLL.
10020 40 LLLLLLLLLLLLLX.
10025 50 LLLLLLLLLXX.
10030 60 LLLLLLLLXX.
10035 70 .LLLLLLXX.
10040 80 . LLLLXXX.
10045 9.0 . LLLLXXX.
10050 0.0 . . . . . . . . . . . LlLLLXX
10055 11.0. oo e oo LLLLXX.
10100 12.0 LLLXX.
10105 13.0 LLLXX.
10110 14. O LLLXX.
10115 15. O LLXX.
10120 16. O . LLXX.
10125 17. O . LLXX.
10130 18. O . LLXX.
10135 19.  O. LLXX.
10140 20.  O. . . . .. . ... . LXX
10145 21..... 0 LXX.
10150 22. .0 LXX.
10155 23. . O LXX.
10200 24. . O . LXX.
10205 25. . O . LXX.
10210 26. . O. LXX.
1021527. . O LXX.
1022028. . .0 LXX.
1022529. . . O . LXX.
10230 30. . . O . . . . . . . .. XX
10235 31,000t O XX.
1024032. . . O XX.
1024533, . . .0 LX.
10250 34. . . . O . LX.
1025535. . . . O . LX.
1030036. . . . O. LX.
1030537. . . . O LX.
103103. . . . .0 LX.
1031539. . . . .0 . LX.
1032040. . . . . O . . . . . . . Lx
10325 41,000 O e LX.
1033042. . . . . 0O LX.
1033543, . . . . .0 LX.
10340 44. . . . . .0 . LX.
10345 45. . . . . . 0. LX.
10350 46. . . . . . O. LX.
10355 47. . . . . . O LX.
1040048. . . . . . O LX.
1040549. . . . . . .0 LX.
1041050. . . . . . .0 LX.
10415 51.. e O LX.
10420 52. o . LX.
10425 53. o . LX.
10430 54. 0. LX.
10435 55. 0. LX.
10440 56. 0. LX.



MOVILIDAD Y
PLANEACION URBANA

GaA
oE

10445 57.
10450 58.
10455 59.
10500 60.
10505 61..
10510 62.
10515 63.
10520 64.
10525 65.
10530 66.
10535 67.
10540 68.
10545 69.
10550 70.

10555 71,

10600 72.
10605 73.
10610 74.
10615 75.
10620 76.
10625 77.
10630 78.
10635 79.
10640 80.

10645 8l. ...

10650 82.
10655 83.
10700 84.
10705 85.
10710 86.
10715 87.
10720 88.
10725 89.
10730 90.
10735 91.
10740 92.
10745 93.
10750 94.
10755 95.
10800 96.
10805 97.
10810 98.
10815 99.
10820 100.
10825 101.
10830 102.
10835 103.

10840 104.
10845 105.
10850 106.
10855 107.
10900 108.
10905 109.
10910 110. . . . . . . . . . .
10915 111, o oo O
10920 112. . . .

10925 113.
10930 114.
10935 115.
10940 116.
10945 117.
10950 118.
10955 119.
11000 120.

11005 121

11010 122.
11015 123.
11020 124.

BINETE DE GENERACION
RIQUEZA SOSTENIBLE

00Q0

o
>
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MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION

11025 125. (6]
11030 126. 0]
11035 127. . . . . .0 .
11040 128. . . . . . O
11045 129. . O
11050 130. . . . . .0 . . . . . .
T1055 131, . oo O
11100 132. . . . . . . . .
11105 133.
11110 134.
11115 135.
11120 136.
11125 137.
11130 138.
11135 139.
11140 140. . . . .
11145141, ..o
11150 142. .
11155 143.
11200 144.
11205 145.
11210 146.
11215 147.
11220 148.
11225 149.
11230 150. . . . .
T1235 151 ..o
11240 152. . . 0
11245 153. (0]
11250 154. O
11255 155. . . . . 0.
11300 156. . . . . 0.
. . 0.
(0]
(0]
O

0000000

o000

©CCo0000o0o

11305 157.
11310 158.
11315 159.
11320 160. . . . . . . . . . .
11325161, ... ..o O
11330 162. . . 0 . . . . . . .
11335 163. (6]
11340 164. . . . . O
11345 165. . . . . 0
11350 166. . . O
11355 167. (0]
11400 168. (0]
11405 169. . . . .0
11410 170. . . . .0
11415171 .o (0]
11420 172. . .

(6]
11425 173. (6]
11430 174. . . . .0
11435 175. . . . .0
11440 176. . .0
11445 177. o
11450 178. O
11455 179. (0]
11500 180.
1
1

o

RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAXSTAGE
+ 6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT



+ 1 1520.00 5.75 133.86  97.52  97.52 1400

*** NORMAL END OF HEC-1 ***

1 sttt e et ks e e ek ok kel e e ok ok e etk e o sk sk ok ok sk ok ok sk sk sk ok sk ok o ok o sk ok koK ok ok ok ok ok ok ok ok ok sk ok ok ok ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:57:59 * * (916) 756-1104 *
* * * *
st ol Rk R R R R Rk R R R R R sk R RS Rtk R R R ok st Rk R R R R Rk R SR R R sk R SR R Rk ok
X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X

X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI1 (JAN 73), HEC1GS, HEC1DB,
AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... ... 2. 3 LN Sei 6....... T 8. 9......10

ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
ID ESTACION METEREOLOGICA : MONTERREY, N.L.

ID PERIODO DE RETORNO TR= 50 A¥OS

ID PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO

ID CLIENTE:

ID LOCALIZACION :

ID FECHA:

™M

[ BN e R N N



9 IT 5 0 5 180

10 0 5 2

11 KK 1

12 KM AVENIDA DE DISE¥O

13 BA 1400

14 PB 0

15 PC 22.65 35.18 43.83 50.45 55.85 60.42 64.39 67.92 71.10 74.01

16 PC 76.68 79.17 81.49 83.67 85.73 87.68 89.54 91.31 93.01 94.63

17 PC 96.20 97.71 99.16 100.57 101.93 103.25 104.53 105.78 106.99 108.17

18 PC 109.32 110.44 111.54 112.61 113.65 114.68 115.68
19 PC 119.50 120.41 121.31 122.18 123.05 123.90 124.73
20 PC 127.95 128.73 129.49 130.24 130.99 131.72 132.44
21 PC 134.79 135.44 136.07 136.70 137.32 137.94 138.55
22 PC 140.92 141.50 142.08 142.64 143.21 143.76 144.32
23 PC 146.48 147.00 147.53 148.05 148.56 149.07 149.58
24 PC 151.56 152.05 152.53 153.01 153.49 153.96 154.43
25 PC 156.27 156.72 157.17 157.62 158.06 158.50 158.94
26 PC 160.66 161.08 161.50 161.92 162.33 162.74 163.14
27 PC 164.77 165.17 165.57 165.96 166.35 166.74 167.13
28 PC 168.65 169.03 169.41 169.78 170.15 170.52 170.88
29 PC 172.33 172.69 173.05 173.40 173.75 174.10 174.45
30 PC 175.83 176.17 176.51 176.85 177.18 177.52 177.85

116.66 117.63 118.57
125.56 126.37 127.17
133.16 133.86 134.56
139.15 139.75 140.34
144.86 145.41 145.94
150.08 150.58 151.07
154.89 155.35 155.81
159.37 159.80 160.23
163.56 163.97 164.37
167.51 167.89 168.28
171.25 171.61 171.97
174.80 175.14 175.49
178.18 178.51 178.84

31 PC 179.17 179.50 179.82 180.14 180.46 180.78 181.10 181.42 181.74 182.05
32 PC 182.36 182.68 182.99 183.30 183.60 183.91 184.22 184.52 184.83 185.13
33 LS 75
34 UC 3.478 2.665
35 Y44
sk stk sk kR R R R KRR R Rk sttt s s f e s sk sk et ekl sl ek ksl sk sk skl stk
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:57:59 * * (916) 756-1104 *
* * * *

3k sk sk sk sk sk sk sk skosk sk skesk sk stk sk skok sk skok sk skokosk skokok skokokskokokoskskokokskok

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk skok sk sk stk skokokoskokokskokoskskokskk

SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

ESTACION METEREOLOGICA : MONTERREY, N.L.
PERIODO DE RETORNO TR= 50 A¥OS

PROYECTO : ANALISIS HIDROLOGICO-HIDRAULICO
CLIENTE :

LOCALIZACION :

FECHA:

1010

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0005 STARTING TIME

NQ 180 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1500 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 14.92 HOURS

METRIC UNITS

*



MOVILIDAD Y
PLANEACION URBANA

DE RIQUEZA SOSTENIBLE

DRAINAGE AREA SQUARE KILOMETERS
PRECIPITATION DEPTH MILLIMETERS
LENGTH, ELEVATION METERS
FLOW CUBIC METERS PER SECOND
STORAGE VOLUME CUBIC METERS
SURFACE AREA SQUARE METERS
TEMPERATURE DEGREES CELSIUS

1 STATION 1

(0) OUTFLOW
0. 40. 80. 120. 160. 200. 0. 0. 0. 0. 0. 0. O
(L) PRECIP, (X) EXCESS
0. 0. 0 0 0 0 0 0 16 12. 8 4 0.
DAHRMN PER

10005 10 . . . . . . . . . . . .
10010 20 . . . . . . . . LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL.
10015 30 . . . . . . . . . LLLLLLLLLLLLLLLLLLLLLX.
10020 40 . . . . . . . . . . LLLLLLLLLLLLLLXXX.
10025 50 . . . . . . . . . . LLLLLLLLLLXXX.
10030 60 . . . . . . . . . . LLLLLLLXXXX.
10035 70 . . . . . . . . . . LLLLLLXXXX.
10040 80 . . . . . . . . . . LLLLLXXXX.
10045 9.0 . . . . . . . . . . . LLLLXXXX.
10050 10.0 . . . . . . . . . . . LLLXXXX.
10055 11O, .o LLLLXXX.
10100 12.0 . LLLXXX.
10105 13.0 . LLLXXX.
10110 14. O LLXXX.
10115 15. O . . . . . . . . . . . LLXXX.
10120 16. O . . . . . . . . . . . LLXXX.
10125 17. O LLXXX.
10130 18. O LXXX.
10135 19. O LXXX.
10140 20. O . . . . . . . . . . . LXXX.
10145 21, . . O . LLXX.
10150 22. 0. . . . . . . . . . . LLXX.
10155 23. (0] . . . . . . . . . . LLXX.
10200 24. (0] LLXX.
10205 25. .0 . . . . . . . . . . LXX
10210 26. .0 . . . . . . . . . . LXX

10215 27. . O LXX.
10220 28. . 0. . . . . . . . . . LXX

10225 29. . 0. . . . . . . . . . LXX

10230 30. . 0. . . . . . . . . . LXX

10235 31........... O LXX.
10240 32. . .0 . . . . . . . . . LXX

10245 33. . .0 . . . . . . . . . LXX
10250 34. . . 0 . . . . . . . . . LXX

10255 35. . . 0. . . . . . . . . LXX

10300 36. . . 0. . . . . . . . . LXX

10305 37. . . 0. . . . . . . . . XX.

10310 38. . . .0 . . . . . . . . XX.

10315 39. . . .0 . . . . . . . . XX.

10320 40. . . .0 . . . . . . . . XX.

10325 41, ...l O XX.

10330 42. . . . 0. . . . . . . . XX.

10335 43. . . . 0. . . . . . . . XX.

10340 44. o XX.

10345 45. (6] XX.

10350 46. . . . .0 . . . . . . . XX.

10355 47. . . . .0 . . . . . . . XX.

10400 48. (0] XX.

10405 49. (6] XX.

10410 50. . . . .0 . . . . . . . XX.

10415 SL.. oo O LX.

10420 52. . . . . 0 . . . . . . . LX.

10425 53. . . . . 0. . . . . . . LX.

10430 54. (6] LX.



MOVILIDAD Y
PLANEACION URBANA

10435 55.
10440 56.
10445 57.
10450 58.
10455 59.
10500 60.

10505 61, O L.

10510 62.
10515 63.
10520 64.
10525 65.
10530 66.
10535
10540
10545
10550
10555
10600
10605
10610
10615
10620
10625 77.
10630 78.
10635 79.
10640 80.

O RN |
LD —=ON

[N
S

10645 81.... ...

10650 82.
10655 83.
10700 84.
10705 85.
10710 86.
10715 87.
10720 88.
10725 89.
10730 90.

10735 9L, oo O

10740 92.
10745 93.
10750 94.
10755 95.
10800 96.
10805 97.
10810 98.
10815 99.

10820 100. . . .
10825101, ... ..o

GENERACION

RS RN
oo XN

10830 102.
10835 103.
10840 104.
10845 105.
10850 106.
10855 107.
10900 108.
10905 109.

10910 110.

10915 111

10920 112.
10925 113.
10930 114.
10935 115.
10940 116.
10945 117.
10950 118.
10955 119.
11000 120.

11005 121

11010 122.

©)

0000000000
-
W~

000000



MOVILIDAD Y
PLANEACION URBANA

DE RIQUEZA SOSTENIBLE

11015 123.
11020 124.
11025 125.
11030 126.
11035 127.
11040 128.
11045 129.
11050 130. . . . . . . . . . . .
11055131, ..o O
11100 132. o . . . . . . . .
11105 133. (O]
11110 134. (0]
11115 135. . . . O
11120 136. . . .0
O
(6]
(6]
0}

Qoooopoo

11125 137.
11130 138.
11135 139.
11140 140. . . . . . . . . . . .
11145141 ........... ... O
11150 142. . . . . . . . .
11155 143.

11200 144.

11205 145.

11210 146.

11215 147.

11220 148.

11225 149.

11230 150. . .
11235151 ...t
11240 152.

11245 153.

11250 154.

11255 155.

11300 156.

11305 157.

11310 158.

11315 159.

11320 160. . .
11325161 ............ ..
11330 162.

11335 163.

11340 164.

11345 165.

11350 166.

11355 167.

11400 168.

11405 169.

11410 170. . .
11415171, ... ..ot
11420 172.
11425 173.
11430 174.
11435 175.
11440 176.
11445 177.
11450 178.
11455 179. . . . . . . . . . . .
11500 180.--------- e R O . . . . . . . . X.
1

1

Coo000po0o

Q0000

000000

O0O00O0O0

B3 B K B B K B K B B B B B B B B B B B B B B B B B B B B B B B B B B B

Q000000

RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR



NLM
MOVILIDAD Y
PLANEACION URBANA

ABINETE DE GENERACION

HYDROGRAPH AT
+ 1 2250.50 5.50 178.62  129.20 12920 1400

*** NORMAL END OF HEC-1 ***

[ etttk otk skl okl ok skl ok o kok st sk s s ol e ke s ok sk sk ks sk ks sk ol sk sk sk sk sk sk ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:58:48 * * (916) 756-1104 *
* * * *
st ol Rk Rl R R R R s R sl RS R R R sk R s RS R Rk Rk R R R ok st Rk R R R R R sk R SR R R sk R SR R Rk ok
X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X

X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI1 (JAN 73), HEC1GS, HEC1DB,
AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... ... 2. 3 45l 6....... T 8. 9......10

ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
ID ESTACION METEREOLOGICA : MONTERREY, N.L.

ID PERIODO DE RETORNO TR= 100 A¥OS

ID PROYECTO:

ID CLIENTE:

ID LOCALIZACION :

ID FECHA:

™M

00NN A W —



9 IT 5 0 5 180

10 10 5 2

11 KK 1

12 KM AVENIDA DE DISE¥O

13 BA 1400

14 PB 0

15 PC 2539 39.44 49.14 56.56 62.61 67.73 72.18 76.14 79.71 82.96

16 PC 85.96 88.75 91.35 93.80 96.10 98.29 100.38 102.36 104.26 106.09

17 PC 107.84 109.53 111.16 112.74 114.27 115.75 117.18 118.58 119.94 121.26

18 PC 122.55 123.81 125.04 126.24 127.41 128.56 129.68 130.79 131.87 132.92

19 PC 133.96 134.99 135.99 136.97 137.94 138.89 139.83 140.75 141.66 142.56

20 PC 143.44 14431 145.16 146.01 146.84 147.66 148.47 149.27 150.06 150.84

21 PC 150.97 151.69 152.41 153.11 153.81 154.50 155.18 155.86 156.52 157.19

22 PC 157.84 158.49 159.13 159.77 160.40 161.02 161.64 162.25 162.86 163.46

23 PC 164.06 164.65 165.25 165.82 166.39 166.97 167.53 168.09 168.65 169.21

24 PC 169.76 170.30 170.84 171.38 171.91 172.44 172.96 173.49 174.00 174.52

25 PC 175.03 176.04 176.54 177.03 177.52 178.01 178.50 178.98 179.49 179.94

26 PC 180.41 180.89 181.35 181.82 182.28 182.74 183.20 183.65 184.10 184.55

27 PC 185.00 185.44 185.88 186.32 186.76 187.19 187.62 188.05 188.48 188.90

28 PC 189.32 189.74 190.16 190.57 190.99 191.40 191.81 192.21 192.62 193.02

29 PC 193.42 193.82 194.21 194.61 195.00 195.39 195.78 196.17 196.55 196.94

30 PC 197.32 197.70 198.08 198.45 198.83 199.20 199.57 199.94 200.31 200.68

31 PC 201.04 201.40 201.77 202.13 202.48 202.84 203.20 203.55 203.90 204.25

32 PC 204.60 204.95 205.30 205.64 205.99 206.33 206.67 207.01 207.35 207.69

33 LS 75

34 UC 3.478 2.665

35 Y44
sk stk sk kR R R R KRR R Rk sttt s s f e s sk sk et ekl sl ek ksl sk sk skl stk
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:58:48 * * *

*

*

(916) 756-1104
*

3k sk sk sk sk sk sk sk skosk sk skesk sk stk sk skok sk skok sk skokosk skokok skokokskokokoskskokokskok

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk skok sk sk stk skokokoskokokskokoskskokskk

SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

ESTACION METEREOLOGICA : MONTERREY, N.L.

PERIODO DE RETORNO TR= 100 A¥OS
PROYECTO :

CLIENTE :

LOCALIZACION :

FECHA:

1010

IPRNT
IPLOT
QSCAL

IT

NMIN
IDATE 1

ITIME

NQ

OUTPUT CONTROL VARIABLES

5 PRINT CONTROL
2 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA

5 MINUTES IN COMPUTATION INTERVAL
0 STARTING DATE

0005 STARTING TIME

180 NUMBER OF HYDROGRAPH ORDINATES

NDDATE
NDTIME
ICENT

COMPUTATION INTERVAL

1 0 ENDING DATE

1500 ENDING TIME
19 CENTURY MARK

.08 HOURS

TOTAL TIME BASE 14.92 HOURS

METRIC UNITS

*



NLM
MOVILIDAD Y
PLANEACION URBANA

ABINETE DE GENERACION

DRAINAGE AREA SQUARE KILOMETERS
PRECIPITATION DEPTH MILLIMETERS
LENGTH, ELEVATION METERS
FLOW CUBIC METERS PER SECOND
STORAGE VOLUME CUBIC METERS
SURFACE AREA SQUARE METERS
TEMPERATURE DEGREES CELSIUS

1 STATION 1

(0) OUTFLOW
0. 40. 80. 120. 160. 200. 240. 0. 0. 0. 0. 0. 0.
(L) PRECIP, (X) EXCESS
0. 0. 0 0 0 0 0 0 16 12. 8 4 0.
DAHRMN PER

10005 10 . . . . . . . . . . . .
10010 20 . . . . . . . . LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLIL
10015 30 . . . . . . . . . LLLLLLLLLLLLLLLLLLLLLLLX.
10020 40 . . . . . . . . . LLLLLLLLLLLLLLLXXXX.
10025 50 . . . . . . . . . . LLLLLLLLLLXXXXX.
10030 60 . . . . . . . . . . LLLLLLLLXXXXX.
10035 70 . . . . . . . . . . LLLLLLXXXXX.
10040 8.0 . . . . . . . . . . LLLLLXXXXX.
10045 9.0 . . . . . . . . . . LLLLXXXXX.
10050 10.0 . . . . . . . . . . . LLLLXXXX.
10055 11 O oo LLLXXXX.
10100 12.0 . . . . . . . . . . . LLLXXXX.
10105 13. O . . . . . . . . . . . LLXXXX.
10110 14. O . . . . . . . . . . . LLXXXX.
10115 15. O . . . . . . . . . . . LLXXXX.
10120 16. O . . . . . . . . . . . LLXXX.
10125 17. O . . . . . . . . . . . LLXXX.
10130 18. O . . . . . . . . . . . LLXXX.
10135 19. O. . . . . . . . . . . LLXXX.
10140 20. 0. . . . . . . . . . LLXXX.

10145 21...... O LXXX.

10150 22. .0 . . . . . . . . . . LXXX.

10155 23. .0 . . . . . . . . . . LXXX.

10200 24. . 0 . . . . . . . . . . LXXX.

10205 25. . 0. . . . . . . . . . LXXX.

10210 26. . 0. . . . . . . . . . LXXX.

10215 27. . 0. . . . . . . . . . LXXX.

10220 28. . .0 . . . . . . . . . LXXX.

10225 29. . .0 . . . . . . . . . LXX

10230 30. . . 0 . . . . . . . . . LXX

10235 31............ O LXX.

10240 32. . . 0. . . . . . . . . LXX

10245 33. . . (6] . . . . . . . . LXX

10250 34. . . .0 . . . . . . . . LXX

10255 35. . . .0 . . . . . . . . LXX

10300 36. . . . 0 . . . . . . . . LXX

10305 37. . . . 0. . . . . . . . LXX

10310 38. . . . 0. . . . . . . . LXX

10315 39. . . . (6] . . . . . . . LXX

10320 40. . . . .0 . . . . . . . LXX.

10325 41, ... O LXX.

10330 42. . . . . 0 . . . . . . . LXX

10335 43. o . XX.

10340 44. O. XX.

10345 45. 0. XX.

10350 46. (6] XX.

10355 47. (6] XX.

10400 48. . . . . .0 . . . . . . XX.

10405 49. . . . . .0 . . . . . . XX.

10410 50. . . . . .0 . . . . . . XX.

10415 S1. .o O XX.

10420 52. . . . . . 0. . . . . . XX.

10425 53. . . . . . 0. . . . . . XX.

10430 54. (0] XX.



MOVILIDAD Y
PLANEACION URBANA

GABINETE DE G
DE RIQUEZA SO

10435 55. O . XX.
10440 56. 0. XX.
10445 57. 0. XX.
10450 58. 0. XX
10455 59. 0. XX.
10500 60. . . . . . 0. XX.
10505 61. ... O
10510 62. . 0. LX.
10515 63. 0. LX.
10520 64. 0. LX.
10525 65. 0. LX.
10530 66. 0. LX.
10535 67. 0. LX.
10540 68. 0. LX.
10545 69. 0. LX.
10550 70. . . . . . 0. LX.
10555 71 .o O LX.
10600 72. 0. LX.
10605 73. 0. LX.
10610 74. 0. LX.
10615 75. 0. LX.
10620 76. O . LX.
10625 77. O . LX.
10630 78. o . LX.
10635 79. O . LX.
10640 80. . . . . . 0. LX.
10645 81.. ... O X.
10650 82. . . 0 X.
10655 83. (6] LX.
10700 84. O X.
10705 85. (6] X.
10710 86. (6] X.
10715 87. O X.
10720 88. (6] X.
10725 89. (6] X.
10730 90. . . . . .0 . . . . . . X.
10735 OL. oo O X.
10740 92. .0 . . . . . . X.
10745 93. .0 X.
10750 94. .0 X.
10755 95. .0 X.
10800 96. .0 X.
10805 97. (6] X.
10810 98. (6] X.
10815 99. (6] X.
10820 100. . . . . 0. X.
10825101, ... O X.
10830 102. 0. LXX.
10835 103. O. X.
10840 104. O. X.
10845 105. 0. X.
10850 106. O . X.
10855 107. O . X.
10900 108. o . X.
10905 109. O . X.
10910 110. . . . . 0. X.
10915 110 .o O X.
10920 112. . 0. X.
10925 113. . 0 . X.
10930 114. . 0 . X.
10935 115. . O X.
10940 116. . 0 X.
10945 117. . 0 X.
10950 118. . 0 X.
10955 119. . 0 X.
11000 120. . O X.
11005 121 ..o O X.
.0 X.

11010 122.

GENERACIGON
>STENIBL



MOVILIDAD Y
PLANEACION URBANA

DE RIQUEZA SOSTENIBLE

11015 123.
11020 124.
11025 125.
11030 126.
11035 127.
11040 128.
11045 129.
11050 130. . . . . . . . . . .
TI055 131, .o O
11100 132. . o . . . . . . .
11105 133. 0]
11110 134. 0]
11115 135. . . . 0.
11120 136. . . . 0.
. . . 0.
(@)
O
(0)

©000%oo0og

11125 137.
11130 138.
11135 139.
11140 140. . . . . . . . . . . .
11145141 ... O
11150 142. 0. . . . . . . .
11155 143. O .
11200 144. O .
11205 145. . . . 0.
11210 146. . . . 0.
11215 147. o .
11220 148. (6]
11225 149. O
11230 150. . . . 0. . . . . . . .
11235151 ..ot O
11240 152. o . . . . . . . .
11245 153. (6]
11250 154. (6]
11255 155. . . . 0
11300 156. . . . O
11305 157. (6]
11310 158. (0]
11315 159. (6]
11320 160. . . .0 . . . . . . . .
11325161 ........... ... O
11330 162. . . . . . . . . .
11335 163. .
11340 164. .
11345 165. . . .
11350 166. . . .
11355 167. .
11400 168. .
11405 169. .
11410 170. . . .
11415171, ..o
11420 172. .0
11425 173. .0
11430 174. . . .0
11435 175. . . .0
.0
(6]
(6]
(6]

(6]
(6]
(6]
(6]
(6]
(6]
o
(6]
(6]
(0]

11440 176.
11445 177.
11450 178.
11455 179. . . .
11500 180. . . 0]
1
1

PPS A A DR DR K R DR DR R G R DK K K R R X R D0 K K R K K D D K K R D K K D K K K R R R

RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR



HYDROGRAPH AT
+ 1 264090 533 21421 15459 15459 1400

*** NORMAL END OF HEC-1 ***

[ etttk otk skl okl ok skl ok o kok st sk s s ol e ke s ok sk sk ks sk ks sk ol sk sk sk sk sk sk ok
* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE AGO25 TIME 10:59:45 * * (916) 756-1104 *
* * * *
st ol Rk Rl R R R R s R sl RS R R R sk R s RS R Rk Rk R R R ok st Rk R R R R R sk R SR R R sk R SR R Rk ok
X X XXXXXXX XXXXX X
X XX X X XX
X XX X X
XXXXXXX XXXX X XXXXX X
X XX X X

X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI1 (JAN 73), HEC1GS, HEC1DB,
AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... ... 2. 3 LN Sei 6....... T 8. 9......10

ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
ID ESTACION METEREOLOGICA : MONTERREY,N.L.

ID PERIODO DE RETORNO TR= 500 A¥OS

ID PROYECTO : ANALISIS HIDROLOGICO - HIDRAULICO

ID CLIENTE:

ID LOCALIZACION :

ID FECHA:

™M

00NN A W —



*

*

* RUNDATE AGO25 TIME 10:59:45 *

* *

*

3k sk sk sk sk sk sk sk skosk sk skesk sk stk sk skok sk skok sk skokosk skokok skokokskokokoskskokokskok

DAVIS, CALIFORNIA 95616

*

9 IT 5 0 5 180

10 10 5 2

11 KK 1

12 KM AVENIDA DE DISE¥O

13 BA 1400

14 PB 0

15 PC 31.75 49.33 61.45 70.74 78.30 84.71 90.28 95.23 99.69 103.76

16 PC 107.51 111.00 114.25 117.31 120.20 122.93 125.54 128.02 130.40 132.68

17 PC 134.88 136.99 139.03 141.00 14291 144.76 146.56 148.31 150.00 151.66

18 PC 153.27 154.85 156.38 157.88 159.35 160.79 162.19 163.57 164.92 166.25

19 PC 167.55 168.83 170.08 171.31 172.52 173.71 174.89 176.04 177.18 178.29

20 PC 179.40 180.48 181.55 182.61 183.65 184.68 185.69 186.69 187.68 188.66

21 PC 189.44 190.33 191.21 192.08 192.94 193.80 194.64 195.48 196.30 197.12

22 PC 197.93 198.73 199.53 200.31 201.09 201.86 202.63 203.39 204.14 204.88

23 PC 205.62 206.35 207.08 207.80 208.51 209.22 209.92 210.62 211.31 212.00

24 PC 212.68 213.35 214.02 214.69 215.35 216.01 216.66 217.30 217.94 218.58

25 PC 219.21 219.84 220.47 221.09 221.70 222.31 222.91 223.52 224.12 224.72

26 PC 22531 225.90 226.48 227.06 227.64 228.21 228.79 229.35 229.92 230.48

27 PC 231.03 231.59 232.14 232.69 233.23 233.77 234.31 234.84 235.38 23591

28 PC 236.43 236.93 237.48 238.00 238.51 239.03 239.54 240.04 240.55 241.05

29 PC 241.55 242.02 242.55 243.04 243.53 244.02 244.50 244.99 245.57 245.95

30 PC 246.42 246.90 247.37 247.84 248.31 248.77 249.24 249.70 250.16 250.61

31 PC 251.07 251.52 251.98 252.43 252.87 253.32 253.76 254.20 254.64 255.08

32 PC 255.52 255.92 256.39 256.82 257.25 257.68 258.10 258.53 258.98 259.37

33 LS 75

34 UC 3.478 2.665

35 Y44
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* * * *
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *

*
*

(916) 756-1104
*

3k sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk skok sk sk stk skokokoskokokskokoskskokskk

SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

ESTACION METEREOLOGICA : MONTERREY,N.L.
PERIODO DE RETORNO TR= 500 A¥OS

PROYECTO : ANALISIS HIDROLOGICO - HIDRAULICO

CLIENTE :
LOCALIZACION :
FECHA:
1010 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0005 STARTING TIME
NQ 180 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1500 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS

TOTAL TIME BASE 14.92 HOURS

METRIC UNITS

*



MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE

DRAINAGE AREA
PRECIPITATION DEPTH MILLIMETERS
LENGTH, ELEVATION METERS

SQUARE KILOMETERS

FLOW CUBIC METERS PER SECOND
STORAGE VOLUME  CUBIC METERS
SURFACE AREA SQUARE METERS
TEMPERATURE DEGREES CELSIUS
1 STATION 1
(0) OUTFLOW
0. 40. 80. 120. 160. 200. 240. 280. 320. 360. 0. 0. 0.
(L) PRECIP, (X) EXCESS
0. 0. 0 0 0 0 0 0 20 15 10. 5 o0
DAHRMN PER
10005 10 . ) ) ) . .
10010 20 LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLL
10015 30 LLLLLLLLLLLLLLLLLLLLLXXX.
10020 40 LLLLLLLLLLLLLXXXXXX.
10025 50 LLLLLLLLLXXXXXX.
10030 60 LLLLLLLXXXXXX.
10035 7.0 LLLLLXXXXXX.
10040 8.0 LLLLXXXXXX.
10045 9.0 LLLLXXXXX.
10050 10.0 .LLLXXXXX.
10055 11,0, oot e LLLXXXXX.
10100 12. O . . LLXXXXX.
10105 13. O . . LLLXXXX.
10110 14. O . . LLXXXX.
10115 15. O . . LLXXXX.
10120 16.  O. LXXXX.
10125 17. O LXXXX.
10130 18. .0 LXXXX.
10135 19. .0 LXXXX
10140 20. o) LLXXX
10145 21......... O LXXX
10150 22. 0. LXXX.
10155 23. 0 LXXX.
10200 24. .0 . LXXX.
10205 25. o . LXXX.
10210 26. 0. LXXX.
10215 27. 0 LXXX.
10220 28. .0 . LXXX.
10225 29. o . XXX.
10230 30. 0. XXX.
10235 3100 O e XXX.
10240 32. .0 . XXX.
10245 33. o . LXX.
10250 34. 0. LXX.
10255 35. 0 LXX.
10300 36. .0 LXX.
10305 37. o . LXX.
10310 38. 0. LXX.
10315 39. 0 LXX.
10320 40. .0 LXX.
10325 41,00 O LXX.
10330 42. 0. LXX.
10335 43. 0 LXX.
10340 44. 0 XX.
10345 45. .0 . XX.
10350 46. o . XX.
10355 47. o . XX.
10400 48. 0. XX.
10405 49. 0. XX.
10410 50. 0. XX.
10415 51,000 O XX.
10420 52. 0 XX.
10425 53. .0 XX.
10430 54. .0 XX.



MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE

10435 55.
10440 56.
10445 57.
10450 58.
10455 59.
10500 60.

10520 64.
10525 65.
10530 66.
10535 67.
10540 68.
10545 69.
10550 70.

10625 77.
10630 78.
10635 79.
10640 80.

10645 81

10650 82.
10655 83.
10700 84.
10705 85.
10710 86.
10715 87.
10720 88.
10725 89.
10730 90.

10750 94.
10755 95.
10800 96.
10805 97.

10810 98.
10815 99.
10820 100. . . . . . .
10825 101, ..o O
10830 102. . . . . . . . . . .

10835 103.
10840 104.
10845 105.
10850 106.
10855 107.
10900 108.
10905 109.
10910 110. . . .
10915 111 ..ot

10920 112.
10925 113.
10930 114.
10935 115.
10940 116.
10945 117.
10950 118.
10955 119.
11000 120.

11005 121. ...

11010 122.

OCO0000000D00O0OD0OO0O00
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MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE

11015 123. o)
11020 124. o)
11025 125. o)
11030 126. ) . . . . 0 .
11035 127. ) . . . . 0 .
11040 128. ) . . . . 0 .
11045 129. 0
11050 130. ) . . . .0 . . . . .
11055131, oo O
11100 132. . . . o . . . . . .
11105 133. O
11110 134. (0]
11115 135. ) . . . .0
11120 136. ) . . . .0
11125 137. . . . 0
11130 138. o)
11135 139. 0
11140 140. ) . . . 0 . . . .
11145141, ..o O e
11150 142. . . . 0. . . . . . )
11155 143. o)
11200 144. 0
11205 145. ) . . . 0.
11210 146. ) . . . 0.
11215 147. . . 0.
11220 148. 0
11225 149. o)
11230 150. ) . . . 0. . . . .
11235150, oo [0
11240 152. . . 0. . . . . . )
11245 153. 0
11250 154. 0
11255 155. ) . . . 0 .
11300 156. ) . . .0
11305 157. . .0
11310 158. (o)
11315 159. 0
11320 160. ) . . .0 . . . . .
11325161, ..o O )
11330 162. . . . . . . . .
11335 163.
11340 164.
11345 165.
11350 166.
11355 167.
11400 168.
11405 169.
11410 170. ) . .
11415171 oo
11420 172. .
11425 173.
11430 174.
11435 175.
11440 176.
11445 177.
11450 178.
11455 179. . . . .
11500 180. . . ) 0.
1

1

0000600
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RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR



HYDROGRAPH AT
+ 1 4230.00 508 30225 21481 21481 1400

*** NORMAL END OF HEC-1 ***

[ sk sk ks ks sk sk stk sk ok okl ok ok sk skt Rk ok ok ok e e e s e se s e e sk sk sk sttt sttt ke st ke s s sk sk sk sk ki sk stk sk sksk sk ok ok
* * * *

* FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS  *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.1 * * 609 SECOND STREET *

* * * DAVIS, CALIFORNIA 95616 *

* RUN DATE AGO25 TIME 11:00:28 * * (916) 756-1104 *

* * * *

sttt st s e et st skt etk skl s skttt st ko skl ok st sttt s st ot st skt etk skl s sk ettt s skt sk ket ok

X X XXXXXXX XXXXX X
X XX X X XX
X XX

X X
XXXXXXX XXXX X XXXXX X
X XX X X

X XX X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECI (JAN 73), HEC1GS, HEC1DB,
AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-
STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE
FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE
STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ID....... L. 2030405060007 80910

ID SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.
ID ESTACION METEREOLOGICA : MONTERREY, N.L.

ID PERIODO DE RETORNO TR=1000 A¥OS

ID PROYECTO : ANALISIS HIDROLOGICO - HIDRAULICO

ID CLIENTE:

ID LOCALIZACION :

ID FECHA:

™M

IT 5 0 5 180

O 0 Nk WN—



10 o 5 2
11 KK 1
12 KM AVENIDA DE DISE¥O
13 BA 1400
14 PB 0
15 PC 33.78 52.48 6537 7525 83.30 90.11 96.04 101.30 106.05 110.38
16 PC 11437 118.08 121.54 124.79 127.87 130.78 133.55 136.19 138.72 141.15
17 PC 143.48 145.73 147.90 150.00 152.03 154.00 155.91 157.77 159.57 161.33
18 PC 163.05 164.72 166.36 167.96 169.52 171.05 172.54 174.01 175.45 176.85
19 PC 17824 179.60 180.93 182.24 183.53 184.80 186.04 187.27 188.48 189.67
20 PC 190.84 192.00 193.14 194.26 19537 196.46 197.54 198.60 199.65 200.69
21 PC 204.72 205.70 206.67 207.62 208.57 209.50 210.43 211.34 212.25 213.15
22 PC 214.04 214.92 215.79 216.65 217.50 218.35 219.19 220.02 220.84 221.61
23 PC 222.47 223.27 224.06 224.85 225.83 226.41 227.18 227.94 228.70 229.45
24 PC 230.19 230.93 231.66 232.39 233.11 233.83 234.54 235.25 235.95 236.61
25 PC 237.34 238.03 238.71 239.39 240.06 240.73 241.39 242.05 242.71 243.36
26 PC 244.00 244.65 245.28 245.92 246.55 247.18 247.80 248.42 249.03 249.65
27 PC 250.25 250.86 252.46 252.06 252.65 253.24 253.83 254.42 255.00 255.58
28 PC 256.18 256.72 257.29 257.86 258.46 258.98 259.54 260.09 260.64 261.19
29 PC 261.74 262.28 262.82 263.33 263.89 264.43 264.96 265.48 266.01 266.53
30 PC 267.05 267.57 268.08 268.60 269.11 269.62 270.12 270.62 271.13 271.63
31 PC 272.12 272.62 273.11 273.60 274.90 274.57 275.06 275.54 276.02 276.50
32 PC 276.97 27745 277.92 278.39 278.86 279.33 279.79 280.25 280.71 181.17
33 LS 75
34 UC 3.478 2.665
35 77
1***************************************** Sfe sk sfesfe s s e s sfe sk sfeshe s sfe sk sfeshe sk she sk sfe sk sfesfe sk sfeske sfesteok sfeske sl skeskeok seoksk
* B3 *
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS
JUN 1998 * * HYDROLOGIC ENGINEERING CENTER  *
VERSION 4.1 * * 609 SECOND STREET *

*

*

DAVIS, CALIFORNIA 95616 *

RUN DATE AGO25 TIME 11:00:28 *

*

L I I

sfesfeske sk sk sk sk sk s sk sk sk sk sk sk sk sk skesk sk sk sk sk skeskosk sk sk sk skoskokokok sk skokokokok

* (916) 756-1104 *
%

sfesfeske sk sk sk sk sk sk sk sk sk sk sk sk sk skeskesk sk sk sk skeskoskokoskok skekoskokok sokokokksk

SIMULACION HIDROLOGICA POR LA UNIDAD HIDROGRAFICA DE CLARK.

ESTACION METEREOLOGICA : MONTERREY, N.L.

PERIODO DE RETORNO TR=1000 A¥OS
PROYECTO : ANALISIS HIDROLOGICO - HIDRAULICO

CLIENTE :
LOCALIZACION :
FECHA:
1010 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 2 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0005 STARTING TIME
NQ 180 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTIME 1500 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .08 HOURS
TOTAL TIME BASE 14.92 HOURS
METRIC UNITS

DRAINAGE AREA

SQUARE KILOMETERS

*



| L hid
[ L\\ DVILIDAD Y

ga)l PLANEACION URBANA

PRECIPITATION DEPTH MILLIMETERS
LENGTH, ELEVATION METERS
FLOW CUBIC METERS PER SECOND
STORAGE VOLUME CUBIC METERS
SURFACE AREA SQUARE METERS
TEMPERATURE DEGREES CELSIUS

1 STATION 1

(0) OUTFLOW
0. 50. 100. 150. 200. 250. 300. 350. 400. 0. 0. 0. O.
(L) PRECIP, (X)EXCESS
0. 0 0 0 0 0 0 2 15 10. 5 0. -5
DAHRMN PER

10005 10 . . . . . . . . . . XXXXXXXXXX.
10010 20 . . . . . . . LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLXXXXXXXXXX.
10015 30 . . . . . . . . LLLLLLLLLLLLLLLLLLLLLLXXXXXXXXXXXXXX.
10020 40 . . . . . . . . LLLLLLLLLLLLLXXXXXXXXXXXXXXXXX.
10025 50 . . . . . . . . . LLLLLLLLLXXXXXXXXXXXXXXXXX.
10030 60 . . . . . . . . . LLLLLLEXXXXXXXXXXXXXXXXX.
10035 7.0 . . . . . . . . . LLLLLXXXXXXXXXXXXXXXXX.
10040 8.0 . . . . . . . . . LLLLLXXXXXXXXXXXXXXXX.
10045 9.0 . . . . . . . . . LLLLXXXXXXXXXXXXXXXX.
10050 10. 0 . . . . . . . . . LLEXXXXXXXXXXXXXXXX.
10055 11..0. . oo LLLXXXXXXXXXXXXXXX.
10100 12. O . . . . . . . . . . LEXXXXXXXXXXXXXXX.
10105 13. O . . . . . . . . . . LEXXXXXXXXXXXXXXX.
10110 14. O . . . . . . . . . . LLXXXXXXXXXXXXXXX.
10115 15. O . . . . . . . . . . LEXXXXXXXXXXXXXX.

10120 16. 0. . . . . . . . . . LEXXXXXXXXXXXXXX.

10125 17. 0. . . . . . . . . . LEXXXXXXXXXXXXXX.

10130 18. .0 . . . . . . . . . LXXXXX XXX XX XXXX.

10135 19. .0 . . . . . . . . . LXXXXX XXX XX XXXX.

10140 20. .0 . . . . . . . . . LXXXXXXXXXXXXXX.

10145 21........ O LXXXXXXXXXXXXXX.

10150 22. . 0. . . . . . . . . LEXXXXXXXXXXXXX.

10155 23. . 0. . . . . . . . . EXXXXXXXXXXXXX.

10200 24. . .0 . . . . . . . . EXXXXXX XXX XXXX.

10205 25. . .0 . . . . . . . . EXXXXXX XXX XXXX.

10210 26. . . 0 . . . . . . . . EXXXXXXXXXXXXX.

10215 27. . . 0. . . . . . . . EXXXXXX XXX XXXX.

10220 28. . . (6] . . . . . . . EXXXXXX XXX XXXX.

10225 29. . . .0 . . . . . . . EXXXXXXXXXXXXX.

10230 30. . . .0 . . . . . . . EXXXXXX XXX XXXX.

10235 31. .o O, XXXXXXXXXXXXX.

10240 32. . . . 0. . . . . . L XXXXXX XXX XXXX.

10245 33. . . . .0 . . . . . o XXXXXX XXX XXXX.

10250 34. . . . .0 . . . . . L XXXXXX XXX XXXX.

10255 35. . . . . 0. . . . . L XXXXXX XXX XXXX.

10300 36. . . . . 0. . . . . L XXXXXX XXX XXXX.

10305 37. . . . . (6] . . . . . EXXXXX XXX XXXX.

10310 38. . . . . .0 . . . . . LXXXXXXXXXXXX.

10315 39. . . . . .0 . . . . . EXXXXX XXX XXXX.

10320 40. . . . . . 0. . . . . EXXXXX XXX XXXX.

10325 41, .o O, LXXXXXXXXXXXX.

10330 42. . . . . . (6] . . . . EXXXXX XXX XXXX.

10335 43. . . . . . .0 . . . . EXXXXX XXX XXXX.

10340 44. o . LXXXXXXXXXXXX.

10345 45. o . LXXXXXXXXXXXX.

10350 46. o . LXXXXXXXXXXXX.

10355 47. O . XXXXXXXXXXXX.

10400 48. (6] XXXXXXXXXXXX.

10405 49. (6] XXXXXXXXXXXX.

10410 50. . . . . . . O . . L XXXXX XXX XXXX.

10415 SL. oo O XXXXXXXXXXXX.

10420 52. . . . . . . .0 . . L XXXXXXXXXXXX.

10425 53. . . . . . . .0 . . L XXXXX XXX XXXX.

10430 54. .0 XXXXXXXXXXXX.

10435 55. .0 XXXXXXXXXXXX.



10440 56. .0 XXXXXXXXXXXX.
10445 57. .0 XXXXXXXXXXXX.
10450 58. . O XXXXXXXXXXXX.
10455 59. . O XXXXXXXXXXXX.
10500 60. . . . . . . .0 . . L XXXXXXXXXXXX.
10505 61, ..o O............. LXXXXXXXXXXXXXXXXX.
10510 62. . O XXXXXXXXXXXX.
10515 63. . O XXXXXXXXXXXX.
10520 64. . O XXXXXXXXXXXX.
10525 65. . O XXXXXXXXXXXX.
10530 66. . O XXXXXXXXXXXX.
10535 67. . O XXXXXXXXXXXX.
10540 68. .0 XXXXXXXXXXXX.
10545 69. .0 XXXXXXXXXXXX.
10550 70. .0 XXXXXXXXXXXX.
10555 71 O XXXXXXXXXXXX.
10600 72 .0 XXXXXXXXXXXX.
10605 73 .0 XXXXXXXXXXXX.
10610 74 .0 XXXXXXXXXXXX.
10615 75 .0 XXXXXXXXXXXX.
10620 76 .0 XXXXXXXXXXXX.
10625 77. .0 LXXXXXXXXXXX.
10630 78. .0 LXXXXXXXXXXX.
10635 79. .0 LXXXXXXXXXXX.
10640 80. .0 LXXXXXXXXXXX.
10645 8l. ... O XXXXXXXXXXXX.
10650 82 (0) LXXXXXXXXXXX.
10655 83 o LXXXXXXXXXXX.
10700 84 o LXXXXXXXXXXX.
10705 85 0. XXXXXXXXXXXX.
10710 86. 0. XXXXXXXXXXX.
10715 87. 0. LXXXXXXXXXXX.
10720 88. 0. LXXXXXXXXXXX.
10725 89. 0. LXXXXXXXXXXX.
10730 90. . . . . . . 0. . . . EXXXXXXXXXXX.
10735 O6. oo O .ol XXXXXXXXXXX.
10740 92. . 0. XXXXXXXXXXX.
10745 93. . 0. XXXXXXXXXXX.
10750 94. . 0. XXXXXXXXXXX.
10755 95. . 0 . XXXXXXXXXXX.
10800 96. . 0 . XXXXXXXXXXX.
10805 97. . O XXXXXXXXXXX.
10810 98. . 0 XXXXXXXXXXX.
10815 99. .0 XXXXXXXXXXX.
10820 100. . . . . . .0 XXXXXXXXXXX.
10825101, ..o O XXXXXXXXXXX
10830 102. . . .0 XXXXXXXXXXX.
10835 103. .0 XXXXXXXXXXX.
10840 104. .0 XXXXXXXXXXX.
10845 105. (6] XXXXXXXXXXX.
10850 106. (6] XXXXXXXXXXX.
10855 107. 0. XXXXXXXXXXX
10900 108. 0. XXXXXXXXXXX.
10905 109. O. XXXXXXXXXXX.
10910 110. . . . . . 0. . . . . XXXXXXXXXXX.
10915 111 oo O XXXXXXXXXXX.
10920 112. . 0. XXXXXXXXXXX.
10925 113. . 0. XXXXXXXXXXX.
10930 114. . 0. XXXXXXXXXXX.
10935 115. . 0 . XXXXXXXXXXX.
10940 116. . 0 . XXXXXXXXXXX
10945 117. .0 . XXXXXXXXXXX.
10950 118. .0 . XXXXXXXXXXX.
10955 119. .0 . XXXXXXXXXXX.
11000 120. .0 XXXXXXXXXXX.
11005 121, ..o O XXXXXXXXXXX.
11010 122. .0 XXXXXXXXXXX.
11015 123. .0 XXXXXXXXXXXXX.



XXXXXXXXXX.

11020 124. (6]
11025 125. . . (6} XXXXXXXXXXX.
11030 126. . . . . O . . . . . XXXXXXXXXXX.
11035 127. . . . . (6] . . . . . XXXXXXXXXXX.
11040 128. O XXXXXXXXXXX.
11045 129. O XXXXXXXXXXX.
11050 130. () XXXXXXXXXXX.
TI0S5 131, ..o O XXXXXXXXXXX.
11100 132. . . . . 0. . . . . . XXXXXXXXXXX.
11105 133. (6] XXXXXXXXXXX.
11110 134. . . (0] XXXXXXXXXXX.
11115 135. . . . . 0. . . . . . XXXXXXXXXXX.
11120 136. . . . . 0. . . . . . XXXXXXXXXXX.
11125 137. O XXXXXXXXXXX.
11130 138. O XXXXXXXXXXX.
11135 139. (6] XXXXXXXXXXX.
11140 140. . . . . 0 . . . . . . XXXXXXXXXXX.
11145141, ... O XXXXXXXXXXX.
11150 142. (6] XXXXXXXXXXX.
11155 143. o XXXXXXXXXXX.
11200 144. o XXXXXXXXXXX.
11205 145. . . . . 0 XXXXXXXXXXX.
11210 146. . . . .0 XXXXXXXXXXX.
11215 147. . . .0 XXXXXXXXXXX.
11220 148. (6] XXXXXXXXXXX.
11225 149. . . (6] XXXXXXXXXXX.
11230 150. . . . .0 . . . . . . XXXXXXXXXXX.
11235151 ..o O XXXXXXXXXXX.
11240 152. . . o XXXXXXXXXXX.
11245 153. O XXXXXXXXXXX.
11250 154. (0] XXXXXXXXXXX.
11255 155. .0 . . . . . . XXXXXXXXXXX.
11300 156. .0 . . . . . . XXXXXXXXXXX.
11305 157. o XXXXXXXXXXX.
11310 158. o XXXXXXXXXXX.
11315 159. (0) XXXXXXXXXXX.
11320 160. . . . o . . . . . . XXXXXXXXXXX.
11325161 ... ... O XXXXXXXXXXX.
11330 162. 0. XXXXXXXXXXX.
11335 163. 0. XXXXXXXXXXX.
11340 164. . . . 0. XXXXXXXXXXX.
11345 165. . . . 0. LXXXXXXXXXXXX.
11350 166. . . 0. XXXXXXXXXX.
11355 167. 0. XXXXXXXXXXX.
11400 168. 0. XXXXXXXXXXX.
11405 169. . . . 0. XXXXXXXXXXX.
11410 170. . . . 0. . . . . . . XXXXXXXXXXX.
1415171 ..o O XXXXXXXXXXX.
11420 172. . O XXXXXXXXXXX.
11425 173. (6] XXXXXXXXXXX.
11430 174. (6] XXXXXXXXXXX.
11435 175. (6] XXXXXXXXXXX
11440 176. (6] XXXXXXXXXXX.
11445 177. (6] XXXXXXXXXXX.
11450 178. o XXXXXXXXXXX.
11455 179. . . . 0 . . XXXXXXXXXXX.
11500 180. . . ===0----. . . XXXXXXXXXX.

1
1

RUNOFF SUMMARY, AVERAGE FLOW IN CUBIC METERS PER SECOND
AREA IN SQUARE KILOMETERS

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR



MOVILIDAD Y
PLANEACION URBANA

GABINETE DE GENERACION
DE RIQUEZA SOSTENIBLE

HYDROGRAPH AT
+ 1 5083.00 5.17

*** NORMAL END OF HEC-1 ***

339.13

241.87

241.87

1400



