TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

1.1 Prueba de estadistica de Helmert

Estacion Observatorio
Preiliipai :ia:ién Diferencia
Ao maxima Respect(?a Cambio | Serie
anual (mm) promedio
2016 56.40 10.20 - -
2015 35.00 -11.20 1 0
2014 50.50 4.30 1 0
2013 92.00 45.80 0 1
2012 64.70 18.50 0 1
2011 38.80 -7.40 1 0
2010 60.00 13.80 1 0
2009 26.70 -19.50 1 0
2008 47.50 1.30 1 0
2007 28.20 -18.00 1 0
2006 27.00 -19.20 0 1
2005 62.10 15.90 1 0
2004 91.40 45.20 0 1
2003 45.00 -1.20 1 0
2002 33.00 -13.20 0 1
2001 61.00 14.80 1 0
2000 60.00 13.80 0 1
1999 71.30 25.10 0 1
1998 30.40 -15.80 1 0
1997 32.60 -13.60 0 1
1996 85.30 39.10 1 0
1995 112.90 66.70 0 1
1994 32.20 -14.00 1 0
1993 28.20 -18.00 0 1
1992 44.30 -1.90 0 1
1991 37.80 -8.40 0 1
1990 80.00 33.80 1 0
1989 65.90 19.70 0 1
1988 35.00 -11.20 1 0
1987 51.80 5.60 1 0
1986 54.40 8.20 0 1
1985 40.40 -5.80 1 0
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

1984 22.20 -24.00 0 1
1983 30.40 -15.80 0 1
1982 13.20 -33.00 0 1
1981 35.00 -11.20 0 1
1980 64.00 17.80 1 0
1979 71.50 25.30 0 1
1978 67.20 21.00 0 1
1977 31.80 -14.40 1 0
1976 80.60 34.40 1 0
1975 38.00 -8.20 1 0
1974 51.00 4.80 1 0
1973 64.50 18.30 0 1
1972 34.90 -11.30 1 0
1971 26.20 -20.00 0 1
1970 30.50 -15.70 0 1
1969 49.00 2.80 1 0
1968 60.30 14.10 0 1
1967 43.00 -3.20 1 0
1966 70.00 23.80 1 0
1965 42.50 -3.70 1 0
1964 19.00 -27.20 0 1
1963 62.00 15.80 1 0
1962 23.00 -23.20 1 0
1961 20.00 -26.20 0 1
1960 25.60 -20.60 0 1
1959 24.60 -21.60 0 1
1958 31.50 -14.70 0 1
1957 23.60 -22.60 0 1
1956 30.60 -15.60 0 1
1955 48.00 1.80 1 0
1954 70.00 23.80 0 1
1953 11.00 -35.20 1 0
1952 34.70 -11.50 0 1
1951 18.00 -28.20 0 1
Promedio: 46.20 Total: 31 34
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

1.2 Prueba estadistica de las secuencias

Estacion Observatorio
~ P_re(_:ipitrilcién Comparacion A o .
Aio diaria maxima B Secuencia
anual (mm)
2016 56.40 B -
2015 35.00 A 0
2014 50.50 B 0
2013 92.00 B 1
2012 64.70 B 1
2011 38.80 A 0
2010 60.00 B 0
2009 26.70 A 0
2008 47.50 B 0
2007 28.20 A 0
2006 27.00 A 1
2005 62.10 B 0
2004 91.40 B 1
2003 45.00 B 1
2002 33.00 A 0
2001 61.00 B 0
2000 60.00 B 1
1999 71.30 B 1
1998 30.40 A 0
1997 32.60 A 1
1996 85.30 B 0
1995 112.90 B 1
1994 32.20 A 0
1993 28.20 A 1
1992 44.30 B 0
1991 37.80 A 0
1990 80.00 B 0
1989 65.90 B 1
1988 35.00 A 0
1987 51.80 B 0
1986 54.40 B 1
1985 40.40 A 0
1984 22.20 A 1
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1983 30.40 A 1
1982 13.20 A 1
1981 35.00 A 1
1980 64.00 B 0
1979 71.50 B 1
1978 67.20 B 1
1977 31.80 A 0
1976 80.60 B 0
1975 38.00 A 0
1974 51.00 B 0
1973 64.50 B 1
1972 34.90 A 0
1971 26.20 A 1
1970 30.50 A 1
1969 49.00 B 0
1968 60.30 B 1
1967 43.00 B 1
1966 70.00 B 1
1965 42.50 B 1
1964 19.00 A 0
1963 62.00 B 0
1962 23.00 A 0
1961 20.00 A 1
1960 25.60 A 1
1959 24.60 A 1
1958 31.50 A 1
1957 23.60 A 1
1956 30.60 A 1
1955 48.00 B 0
1954 70.00 B 1
1953 11.00 A 0
1952 34.70 A 1
1951 18.00 A 1
Promedio: 46.20 Seliﬂ‘::;‘;;ig: 34
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

1.3  Curvas I-D-Tr de Chen Cheng-Lung

Estacion Observatorio

Duracion Tr (afos)

(minutos) 2 50 100 200 500 1000
5/185.00 | 18504 | 20659 | 228.13 | 256.60 | 278.15
4657 [Wi63e3 [Nig0vo [W2032- [N22082
2> 26 (Wi86.40 (Wi56.72 |Wi6Slss |83/
05.30 (766 (Wi25.03 |WNi46.14 |WES8l41
62.04 (W03.76 (Wi4.5s [WiSs.ss |WS8.70
83.34 [83.04 (WH02.74 |Wds.57 (WEEh.27
7560 [MBsas1 (6332 |[MD4.97 [Bd3.78
Meo.a5 (7753 (8562 (8630 [MD4.39

Wsa35 ([Wes2s (7172 [9.20 (80.08 [M86.56

Bs062 [Mso.82 [Me6.79 [M73.75 ([B2.96 (M89.93

M 4741 [Ws56.03 [M62.55 [Meo.08 ([M77.70 (MB4.22

B 2462 [M52.73 [Mss.87 |[Mes.01 [M873.13 [M79.27

65(] 22.89 B 2217 Ma9.8s [Ws564 [Me1.44 [Meo.11 (B74.01
70(] 21.71 B 2000 [M47.27 W52.77 [Mss.28 [Mes.55 (M71.05
75(l 20.66 B 3806 (Ma498 [Ms5022 [Ms5.45 [Me2.37 [M67.61
80|l 19.72 B 3632 M9 [Ma7.92 [Bs5291 [Ms9.52 [Me4.52
85(] 18.86 N 3474 W 421.06 W4584 [Ms0.62 [Ms6.94 (M61.72
90(| 18.09 N 3331 (M3937 W4395 [M4s54 [Msa60 [Ms9.18
95(] 17.38 03201 M37.8 W4223 [Ma663 [Ms52.46 [Ms6.86
100(l 16.73 B 3081 [M3641 [B4065 [Maa.89 [Ms049 [Ms54.73
105( 16.13 f 2071 3511 [M3920 [M43.28 [M4s69 [Ms52.77
110{| 15.57 l 2869 (03390 [M37.85 [Marso [M47.02 [Ws0.96
115|] 15.06 B 2774 [0 3279 [0 3661 [B40.42 |Wa5.47 [W49.29
120 14.59 l 2686 (03175 M3545 (3914 [M44.03 [W47.73
Suma| 728.90 | 973.09 | 1157.82 | 1342.54 | 1586.73 | 1771.46 | 1956.18 | 2200.37 | 2385.10
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100

——Tr 1,000 anios

——Tr 500 afios

Intensidad (mm/h)

——Tr 200 afios

——Tr 100 afios

——Tr 50 afios

——Tr 20 aiios

——Tr 10 aiios N

——Tr 5 afios

+—Tr 2 afios

10
5 Duraciéon (minutos) 50
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion El Rejon

Duracién Tr (aﬁos)
(minutos) 2 5 10 20 200 500
5[l06.79 |24 7> |Disel+ |isie: :ICI:I:I
10[84.50 |68 51 |WGD.cs (2034 [Wisdlsc [W45h: :ﬂl:!
15[050.56 (8242 |[MGh.40 |(MEGD.3s |WEER.24 |W24.2> |WES6I10 [Wi42lbc |WEST04
20(060.82 (W1.05 |[Wis.79 [M86.53 |[MNG6.75 |(WOn.40 |NEER.23 -.46 86120
25(053.64 [M62.66 [M6o.43 [Mi6.30 (8532 [MG.1s [M68.o7 |(MG7.0o |(WNEE4.s1
30(W48.10 Ws6.19 [W62.30 [W6s.42 [Mie.51 (8263 [M8s.75 (M86.s4 [MN6R.06
35(M43.69 [W51.03 [Wb6.59 [W62.15 [MM6o.40 [M¥s.05 [M8o.61 [MN87.05 [WEB.51
a0l 40.08 [M46.82 [M51.92 [M57.02 [M63.76 (6s.sc |(M73.906 [M8o.70 [I8s.79
45\837.07 [M43.31 (M48.03 [M52.74 [Mss.98 [M63.69 (Mks.41 (Ms.64 |[M9.36
5003453 (M40.33 (M44.73 [M49.12 [Ms4.92 |[Ms9.32 (M63.71 [M6o.51 [M§3.01
553234 W37.78 [Warso [Mac00 [Ws144 [Wssss [Mso.67 [M6s.11 |W69.22
B 3555 [M39.42 (M43.29 (M4841 [Ms52.28 [Ms6.16 |[M61.27 [M65.15
B 3360 [§37.26 (M40.92 (M45.75 |[M49.41 [Ms3.07 [Ms7.91 (Me1.57
B 3187 3534 (M3s.81 (M43.40 |[M46.87 [Ws50.34 [Ms54.93 (Mls8.40
B 3032 #3363 M36.93 (M41.29 [Mas60 [M4a7.90 [M52.26 (Ms5.57
I 2894 (03209 (M3524 (M39.40 [Ma256 [W4a5.71 [M49.87 (Ms3.02
I 2768 3070 [M33.71 (M37.70 [M40.71 [M43.73 [M47.71 [M50.73
N 2654 02043 03232 [M3615 [M39.04 [M41.93 ([Mas75 (Mas.6a
N 2550 (#2828 [M31.06 (M3473 ([M3751 [M4028 (M4a3.95 (M46.73
B 2455 2722 [0 2989 [M3343 [M3610 (3878 [M4231 [M44.98
l 2367 2625 [ 2882 (3223 (3481 (3739 [Ma0.79 [M43.37
l 2286 [l 2535 [ 27.84 (03113 [§3362 [B3611 [M39.40 [M4188
B 2211 [l 2451 [l 26.92 (M 3010 [B3251 (3492 [M3s.10 (M 4051
B 2141 12374 [l 26.07 (M 29.15 [B 3148 [B33.81 [M36.8 [M39.22
Suma| 915.75 | 1069.75 | 1186.24 | 1302.74 | 1456.74 | 1573.24 | 1689.73 | 1843.73 | 1960.23
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

——Tr-1,000afios

——Tr 500 aiios

Intensidad (mm/h)

——Tr 200 anos

——Tr 100 afios

——Tr 50 aiios

——Tr 20 anos

——Tr 10 afios

——Tr 5 aios .

»—Tr 2 anos

15
5 Duracién (minutos) 50
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion Majdlca

Duracion Tr (afios)
(minutos) 2 50 100 200 500 1000
5|26 [NBs. - .97 | 23405 | 263.96 | 293.67 | 332.95 | 36267 |

055 54 |200108 -:ﬂ

5477 |Wi7k.40 |NES4 03 |W3E8los [M380K:1

[i50.33 |W67.26 -.63 26655

WiB2.57 (Wi47.50 (W67.23 (W83 15

Wiis.83 (WiB2.27 (Wido.os |WH63.34

Wio07.08 [Wio.13 (WiB6.20 |WEds.35

Woo.07 1022 [Wib4.96 (B6.11

o164

01.95

i15.59

ibs.90

7573 [Mss.34

o4.95

Wi07.64

W17.25

7093 [W79.93

Miss.92

Wi00.82

W09.82

W75 [W75.22

is3.69

o488

i03.35

W 63.00 [W71.09

M 79.09

Ws0.67

Wo7.67

B 5084 [M67.43 [M75.02 [Mss.05 [M92.64

75(l 23.40 B s604 [Mes16 [M71.38 [Mso.93 [Mss.16
80f| 22.33 B 5433 [Me123 [Mes12 [M77.23 [Ms4.12
85(| 21.36 B 5198 [Ms5857 [Mes.17 [M73.88 ([M80.48
90(| 20.48 B 2084 [Mse.16 [Me248 [M70.84 [M77.16
95(| 19.68 B 4789 [B53.9 [Me0.03 [Mes.06 [M74.14
100(| 18.94 B 46,00 [M5194 (M57.79 [Mes52 [M7136
105|] 18.26 B 2444 M s008 (M55.72 [M6e3.17 |[Me68.81
110 17.64 N 22092 (W 4836 [Ms3.81 (Me1o0 |[Me6.45
115|] 17.06 l 2151 M 4677 (5204 [Ms9.00 [M64.26
120| 16.52 : 45 4019 (W 4529 (5039 (M57.13 (M 6223
Suma| 825.43 | 1162.25 | 1417.04 | 1671.83 | 2008.65 | 2263.45 | 2518.24 | 2855.06 | 3109.85
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
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150
\\\
[
=
~
E
E
N
=
3 ——Tr 1,000 aiios
@
5 ——Tr 500 aiios
=
=
——Tr 200 aiios
——Tr 100 aiios
——Tr 50 aiios
——Tr 20 anos
——Tr 10 aiios
——Tr 5 afios .
*—Tr 2 afios " 3
15
5 Duraciéon (minutos) 50
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion La Mesa

Duracion Tr (aiios)

100

(minutos) 2 20 50
5180.23

08 o5

86 .61

75.02

0.36

6436

[50.05

5462

s0.87

M 33.90 W47.64

N 3190 L
l 30.15 4237
B 28.60 M 20.19
B 27.21 W 33.24

80[l 18.61 l 25.97 W 36.49
85(l 17.80 N 24.84 M 3401
90[l 17.07 N 2382 (02673 [B3057 [W33.47
95(] 16.40 § 2283 [§ 2568 [M29.37 [M32.16
100 15.79 f 2203 M 2472 (2827 [ 309
105(] 15.22 B 2124 (82383 (02726 (W 29.85
110{] 14.70 B 2051 (§ 2301 [§2632 (M2883 [M3133 [M3464 [M37.14
115(] 14.22 § 1980 (1 2226 [M 2546 (W 27.88 [M 3030 [M3350 (M 3592

120]] 13.77 l 1921 1 2155 [W2465 (02700 [M 2934 [M3244 [W3478

Suma| 687.93 | 842.80 | 959.95 | 1077.10 | 1231.97 | 1349.13 | 1466.28 | 1621.15 | 1738.31
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Intensidad (mm/h)

10

TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

——Tr 1,000 afos
——Tr 500 afios \
——Tr 200 anos

——Tr 100 anos

——Tr 50 afios

——Tr 20 anos

——Tr 10 afios -
——Tr 5 afios

*—Tr 2 afios

5 Duracién (minutos) 50
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE

RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion Presa Chihuahua

Duracién Tr (afos)

(minutos) 2 50 100
5’38.63 521 [W2isan |
10[l870.20 52 7> [WE70140

200 500 1000
| 237.68 | 267.33 | 289.77 |
WissRe W21 W25

57 .39

% 21

57 03

7613

9145

i0o.81

i3>2.59

85 37

53 26

65103

%6.34

0. 11

io.37

8. 27

%8 54

s6.84

[%6.94

i07.05

i30.40

Wi80.51

7s.87

ks.05

%7.23

ibo.36

s 53

7236

=078

[s0.20

[ibo.33

40375

M 66.94

W74.72

8251

o2 81

[i00.60

M6234 [We959 |[M76.34 [Ms6.43 (I63.68
55(1 26.84 5838 (Me5.18 |[MM71.97 |[M¥so.os |[MB7.74
60(l 25.26 M 5495 [M6134 [M67.73 [Ml76.18 (8258
65[1 23.87 M 4394 [W5193 [Ms57.97 (Mes01 [M72.00 [M78.04
70(] 22.64 B 4168 (M 4925 [Ms498 ([Meo72 [Mes29 [M74.02
75(1 21.54 B 3966 (M4687 [Ms5232 ([Ms57.77 |[Mesos [M70.44
80|l 20.56 M 3784 (M 4472 [M4993 [M55.13 (Me201 [Me7.21
85| 19.67 B 3620 (M42.78 [Ma776 [Ms274 [Ms9.32 [Me4.30
90|| 18.86 M 3271 (W 2.02 [Mass0 [Ms057 [Msess |[MeL65
o5|l 18.12 B 3335 [0 3941 [Ma4400 (M 4859 |[Msa6es [Ms9.24
100( 17.44 B 3210 (M 3794 [M4235 [Ma677 [M 5260 [M57.02
105( 16.82 B 309 [N 3658 [M 4084 (M 4509 [M 5072 [M54.98
110{ 16.24 B 2089 [N 3533 [M 3944 (M 4355 [M 4898 [M53.09
115[| 15.70 B 2891 (M 3416 (M 3814 (M 4211 [M4737 Ms5134
120( 15.21 B 2799 [ 3308 [N 3693 (M 4078 (M 45.87 [W 49.72

Suma

760.00

| 1014.30 | 1206.67 | 1399.04 | 1653.34 | 1845.71 | 2038.08 | 2292.38 | 2484.75
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Intensidad (mm/h)
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

——Tr 1,000 anos

——Tr 500 afios

——Tr 200 afios

——Tr 100 afios

——Tr 50 aiios

——Tr 20 ainos

——Tr 10 aiios

—e—Tr 5 afios

+—Tr 2 aios .

< Duracién (minutos) 50
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

1.4 Curvas I-D-Tr de Bell Modificado

Estacion Observatorio

Duracién Tr (afios)
(minutos) 2 20 50 100 200 500 1000

5(186.60 [ 175.04 | 206.69 | 23040 | 254.03 | 28520 | 308.76
43101 |[W454.60 |[N7244 |1490n3 (121346 |[1231.00

[106.78 |126.08 |140.55 |454.96 |173l98 (1188135

201 45.20 79136 [407.83 [M420.26 [432.59 [148.36 (1161.16
25! 39.85 [W80.55 (o511 [06.02 [Mi6.00 [431.24 (1142.08
30 35.85 7246 [W85.57 (9533 [Wd05.17 [418.07 [1127.83
35(! 32.73 U66.15 [78.11 [¥87.07 [96.00 [107.78 [Ii6.69
40|l 30.21 [U61.05 [72.09 [80.37 |[8s.61 [199.48 [107.70
45|l 28.12 Ns6.80 [W67.11 [W74.81 [s2.49 [92.61 (100.26
50(! 26.36 5328 (6291 [70.13 [77.32 [86.81 [193.98

[s1.84 [[88.60

55(| 24.85 [U50.23 [[159.31 [Me6.11 [H172.89

60|| 23.54 04758 (05618 [He2.62 [69.05 [M77.52 [83.92

65/l 22.39 04525 [[153.43 15956 (6566 [73.72 [079.81

70|| 21.36 [ 4318 [ 5099 [Us6.84 6267 [70.36 [076.17

75(| 20.45 4133 (4881 [Us54.41 [59.99 [H67.35 [72.91
80[l 19.63 [ 3967 [M4684 (5222 [W5757 [Wea6s [169.98
85(| 18.88 3816 (¥ 45.06 [05023 [W5538 [M62.18 [M67.32
90(l 18.20 N 3679 (¥ 4344 [F4842 [W5339 [W59.94 [64.89
95(l 17.58 3553 (¥ 4195 (4677 [W5156 [057.89 [62.67
100 17.01 [ 3437 [0 4059 04524 [ 49.88 [f56.01 [60.63
105( 16.48 [ 3330 (] 3933 [F4384 [¥ 4833 [Us5426 [H58.75
110| 15.99 [ 3231 [0 3816 [f4253 | 4690 [¥ 5265 [f57.00
115(| 15.53 [ 3139 (] 3707 (14132 [ 4556 [H 5115 [ 5537
120( 15.11 27 |1 3053 [l 36.05 [f40.19 (¥ 4431 (¥ 49.75 [153.86
Suma| 709.56 | 1024.98 | 1233.82 | 1434.14 | 1693.43 | 1887.73 | 2081.33 | 2336.74 | 2529.78
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

100

——Tr 1,000 anos

Intensidad [(mm/h)

——Tr 500 afios
——Tr 200 afios |
——Tr 100 afios

——Tr 50 afos b . \
——Tr 20 afios l .

——Tr 10 afios
——Tr 5 afios

——Tr 2 afios

5 50
Duracion (minutos)
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion El Rejon

Duracion Tr (afios)
(minutos) 2

5’3.33

10(73.59 47 |7128.21 |"143lo0

710450 |[T116.56 (1124.82 (113254

[180.41 [799.73 |(T06.80 [113.41

7383 [187.92 [M9n.16 [[180.99

757092 [79.10 [784.71 [189.95

6474 09221 (09733 8211

[50.75 [e6.65 [071.37 [0%5.79

5562 [62.04 [W66.44 [70.55

5214 [Ts8.16 [62.28 [166.14

[N49.15 [T54.83 [W58.72 [62.35

[N46.56 [1151.93 [Ms5.62 [59.06

[0 3473 |0 39.88 (4428 [49.39 (H52.89 [M56.17 . [63.12

[0 3315 |0 33.06 [H42.26 [H47.14 [Ws50.48 [1153.60 . [60.24
75l 2322 [0 31.73 |0 3643 |[W404s [W4s.12 |[Was32 [Ws131 01 [W57.66
80! 22.28 |I 30.45 |1 3497 [f38.82 (14330 |[146.37 [[49.24 . [155.34
850 21.44 | 2930 [ 3364 [13735 [Ma166 [Faa61 (4737 [Hs5079 [F53.24
90[' 2067 |l 2824 [N 3243 [136.00 |¥ 40.16 [M43.00 [M4567 (4896 [51.32
o5(] 19.96 | 27.27 |1 31.32 [03477 [03878 (14153 [f4410 [H47.29 |7 4956
100/ 1931 ! 2639 [ 3030 (f33.64 [§3752 [H40.18 [F 4267 [M4a575 [B47.95
105 18.71 |1 2557 [0 2936 [0 32559 (¥ 36.35 [H38.93 [H41.34 [H4432 [ 46.46
110[ 18.15 || 24.81 I 2848 [131.62 [0 3527 |[037.77 |0 4011 | 43.01 |F] 45.08
1150 17.63 || 2410 (I 2767 [03072 [0 3427 [E3670 [0 3897 (M 4178 [H43.79
120 17.15 |1 23.44 (I 2691 [] 29.88 (¥ 33.33 |[F3569 [0 3790 [ 4064 [I 42.59

Suma| 805.64 | 1100.93 | 1264.11 | 1403.51 | 1565.49 | 1676.50 | 1780.24 | 1908.70 | 2000.63

100
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS
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g ——Tr 1,000 anos
=
=
——Tr 500 afios
——Tr 200 afios |
——Tr 100 afios
——Tr 50 anos
——Tr20afios
——Tr10anos g
——Tr5 aios .
R
+—Tr 2 afios ™
15
5 50

Duracién (minutos)
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion Majdlca

Duracién Tr (afios)
(minutos) 50 100 200 500
1216.90 |11260.53 :ﬂ:l:l
16234 [192.99 122033 [F246i40 1282116 [ 310.30
. ["179.58 |1200.83 -98 125201
20" 54.16 [153.65 [171.83 [119.77 [216.40
25(1 47.75 [Ti85.47 |[451.50 [1473.48 [190.78
30(] 42.96 [7121.88 [186.30 [1456.08 [171.64
35(! 39.22 [411.26 |[Td24.42 [T242.48 [156.69
40|! 36.19 [102.69 [14.83 [Td31.50 [144.61
45(! 33.69 [Mos.59 [06.90 [T422.42 (134.63
50[ 31.58 30 [Ws9.61 |[F100.21 [H14.75 [H26.20
55(0 29.78 " 7476 |W84.48 [Mo4.47 [Th08.18 [11118.97
60[ 28.20 " 70.81 [M80.02 [89.48 [H02.47 [F112.69
65[ 26.82 16735 [H76.10 [Wss.10 [97.45 [T107.17
70( 25.60 [ 6427 (17262 [¥81.22 [93.00 [102.28
75[! 24.50 I 6152 6952 [177.74 [f89.02 [97.90
80| 23.52 [ 50.04 [N66.72 7461 [85.44 [H93.96
85 22.62 U s6.80 |[U64.18 7178 [82.19 [90.39
90| 21.81 Il 5476 |[61.87 [69.19 [f79.23 [187.14
95 21.06 [l 52.88 |[59.76 [ 66.83 |l 76.52 [1s4.16
100{ 20.38 [l 5116 |0 57.81 [0 6465 [0]74.03 [W81.41
105(| 19.74 [l 2957 [Us6.01 [0 6264 [0 7173 [ 78.88
110[ 19.16 Il 4810 [U5435 []60.78 | 69.60 [ 76.54
115/ 18.61 I 2672 [F 5280 [l 59.04 [ 6761 | 7436
120| 18.10 } 83 |0 4545 |1 5135 [05743 [ 6576 |0 72.32
suma| 850.19 | 1239.80 | 1510.05 | 1777.12 | 2134.59 | 2412.02 | 2697.41 | 3088.88 | 3396.91
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS
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——Tr 500 afios
——Tr 200 afios \
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——Tr50afnos )
——Tr20anos
e ~,
——Tr 10afos
——Tr5 afos
—+—Tr2 afos -
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Duracion (minutos)
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Estacion La Mesa

TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE

RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Duracion Tr (afios)

(minutos) 2 10 20 50 100 200 500 1000
5’§4.49 | 12485 | 14145 | 16140 | 17547 | 188.89 | 20585 | 21822
10[755.75 19845 [Fa05.87 [M42080 [M43133 [Ma41s7 [Ni5407 [163.3

["76.16 |['86.29 (98.46 [107.04 |"115.22 (12557 [133M2

6517 |[173.83 |"81.24 [91.59 |[W68.59 |1107.44 [413.90

5745 [65.00 [074.27 (8075 [86.92 (6473 (17100.42

[Ws1.69 [5856 [66.82 [72.64 [0F8.20 [1185.22 (1180.34

[M47.18 |[s3.46 |[T61.00 [66.31 [71.39 [077.80 [782.47

[ 4355 [a934 [Ws6.30 [W61.21 |[65.89 (1071.80 [1176.12

[N 2054 [Ma5.93 [Ws5241 (6698 [61.33 [166.84 [10970.86

[0 3800 [43.06 (M49.13 [53.41 [057.49 [62.66 [66.42

[l 35.83 |[H4059 [M46.31 [50.35 [W54.20 [s0.07 [62.62

[ 33.94 [3845 (M43.87 [H47.69 [51.34 [Is5.95 [59.31

[ 3227 [U3656 [M41.72 [H45.36 [48.83 [053.21 [s6.41

" 3080 [134.89 [739.82 [H43.29 [W46.60 [T50.78 [53.83

75l 17.59 [l 2948 13340 [F3811 [H41.43 [H4460 [H4861 [51.53
80| 16.88 [ 2830 [3206 (73658 [M39.77 [M42.81 [Ha6.65 [149.46
85(| 16.24 I 2722 [F 3084 [V3519 [M3826 [Ma118 (4488 (H47.58
90[ 15.66 I 2624 [F2973 [03392 [W3688 [139.70 (4326 [I45.86
o5(| 15.12 I 2534 (02871 (03276 [H3562 [U3834 (4178 [H44.29
100{ 14.63 I 2452 (02778 (03170 [d34.46 [037.00 (04042 [F 4285
105( 14.17 I 2376 |1 2691 [ 3071 [133.39 03594 (03917 [I4152
110{ 13.75 I 2305 ! 26.11 [0 29.80 [d32.39 | 34.87 |1 38.00 [ 40.28
115[ 13.36 [ 2239 |§ 2537 |1 2895 [131.47 |0 3388 [ 3692 [I 39.14
120[ 12.99 [ 2178 |l 2467 |1 28.15 [0 3061 [¥ 3295 [ 3591 |[f38.06
Suma| 610.31 | 869.73 | 1022.96 | 1158.94 | 1322.43 | 1437.68 | 1547.62 | 1686.61 | 1787.93
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS
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z ——Tr 1,000 anos
=

——Tr500 afios I

.

——Tr 200 anios |

——Tr 100 anos .
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——Tr 20 anos

——Tr 10 afios N

‘.
——Tr 5 afios T 51
+—Tr 2 anos
10
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Duracién (minutos)
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

Estacion Presa Chihuahua

Duracién Tr (afios)
(minutos) 2 20 50

100 200 500

5(060.31 1182140 1215336 :ﬂl:ll:l

13652 |1461.18 [117967 [1198.00 [1222.38 | 240.75

[T111.27 [7481.37 (46.44 -.45 [18il>s [T196:02
20( 47.14 [T95.20 [Td12.41 (T25.30 [7438.14 |[455.08 |['167.89
25(1 41.56 [783.94 [W99.10 |(T10.47 [T421.79 (1136.73 |'148.02
30(1 37.39 7551 [I089.16 (19938 |[I409.57 |[423.01 [433.17
35(] 34.13 [U68.93 [81.39 |[60.72 [Fd00.02 |F412.29 [421.56
40|! 31.50 6362 [M75.12 [83.73 [102.32 [T403.64 [d12.20
45(! 29.32 15023 [1169.93 [177.95 |[85.94 [o6.48 (1404.45

50(! 27.49 5552 [M65.55 [M73.07 [80.56 |o0.44 (I97.91
55(1 25.91 5234 [f61.80 [Mes.88 [175.95 [185.26 [1192.30
60| 24.55 [l 2958 [F 5854 [Mes.25 [M71.94 [80.76 |1187.43
65[ 23.34 04715 05567 [U6205 [6s41 [M76.81 |[183.15

70(| 22.28 I 2500 [53.13 [H59.22 [es.29 [73.30 [1979.35
75[0 21.32 I 43.07 [0 5085 [Us6.69 [H62.50 [70.16 |[275.96
80| 20.47 [ 4134 |0 4881 [Us4.40 [H59.98 [W67.34 [1072.90
85 19.69 [ 39077 |1 46,95 [05234 [f57.70 [We64.78 [0170.13
90| 18.98 [ 3834 [ 4526 (05045 [f5562 (6245 [167.60
o5 18.33 3702 [14371 (04873 [05372 [U6031 [765.29
100( 17.73 3582 |0 4229 [F4714 [ 5197 [05835 [063.17
105[ 17.18 [ 3471 |! 2098 [l4567 [5036 [H5653 [I61.20
110[ 16.67 [ 3367 |0 390.76 (14432 |f4886 [H54.85 I 50.38
115/ 16.20 [ 3271 [ 3862 [F43.05 [ 4747 [153.29 [ 57.69
120| 15.75 38 |1 31.82 |f 3757 (14187 (¥ 46.17 [0 51.83 [ 56.11
Suma| 739.92 | 1068.39 | 1285.87 | 1494.49 | 1764.51 | 1966.86 | 2168.47 | 2434.45 | 2635.48
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TESIS: INDICE PERDIDA-POSESION PARA GENERACION DE MAPAS DE
RIESGO ANTE INUNDACIONES EN ZONAS URBANAS

——Tr 1,000 afios

Intensidad (mm/h)

——Tr 500 afios

——Tr 200 aiios

——Tr 100 aiios

——Tr 50 anos

—=—Tr 20 anos

—=—Tr 10 anos

+—Tr 5 anos

+—Tr 2 anos

15

(53]
(o
=1

Duracién (minutos)
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