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Modelo de la cuenca Alto Santiago
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REVISION DE INFORMACION CLIMATOLOGICA

Se cuenta con 287 estaciones dentro de un buffer de 30 km de la cuenca, de la
cuales 235 cuentan con mas del 70% de informacion para el periodo 1980 a 2023.
CLICOM




COMPLEMENTACION DE INFORMACION

Se completé llenando

FALTANTE

correspondiente al dato faltante, estimado con la informacion disponible

Pracigitecion dula, mm
Prasvimdio the cads sle parn rwibenss datos faames
3 - ] ° ’ L] w

Focha Faracan Wi 1w w0 (E) e Fucha
| 1nf1am 1 oS nosz v nrs unie “"""m,
1/2/1980 1 i D116 0.12% 141 a1 n/mw:;
11380 i 0000 0o 0aM noeo nmn ”:’"“""5
V&9 . 0000 0000 0,000 0000 pips 11/50¢1980
Vo usneE 3 0.000 a0ai 0034 |unnnw1
R n D 0.0%0 0.000 uf.unluu\
Lorhee ¥ n13s 0n0 1256 mu.'mmé
I\ ouefaE0 6 1037 1268 11/14/250|
[ L C T v asay ullxtnnwl
L1080 w0 1!.:16.'1%0‘
ST CLY] 11 :#z:x!
[ERR TN 1 [ 14 |
[P EELL ) L [} HILNIWI
i| wiese0 y 11/20/1380)
I w/3%19m 1 11/21/1980]
1/16/1980 th 13,/22/1930|
RV T I 117231980
| sfakiem e 0s 0088 Q0% sesscscce 11/24{ 1080/
| 311950 " 0.0% 0 Dsk 0057 009t 1105 1472571980}
Va1 0000 D1e 0o 0.07% 1DoA 1021980
by 21 000 1.000 0341 o114 oSy uf.:mm
Vownise  n 0ise 093 0223 P 1472671080
I yaaam bA) 1410 1.5 107231980
(Rt L L) M LD not 1.1% l‘.l):.\"l!lu;
[T E T T nose e nasw 102 12/1/1980|
1/26/1980 2 0o 07 05 e 1200
[TV n 0586 11950 1 12/319s0
I 128014980 28 naw 0508 0254 : 12/4/1930]
b 3w » nxmn omer 0.0 unrs lll&'lﬁm[
3198 X 018 nen 0.7%0 0370 u.'m\unz
) 1311980 ] oM 0,500 I 0T Hﬁll‘)ﬂnz
E 23 /1amn " Law 1M1 2000 12/8/1980|
[N T 1 2684 6 " 2343 /o100
b a1 i f300 nie o111 D14 0210 12/1y1080)
I sf1am 3 nise 022y oA nws o1 wan 12/11/1380
251980 ¥ 004y 02 0089 .00 nm? 12/23108
(7 G L] " 0000 naou nirr B4 " 12/13/3920|
Ve it n6ek 0141 ey 042 Lash lb“.‘)l!t!lll
[} 2801980 » [SLTS 0193 158 l)iU:.‘wln;
b awam an nsw nuIn a8 12/56/1080)
s A i e e 12/17/1940|
toaneE 2 0 8YR 12/ 1080
V. 3z 1em a o IZJ'ZNI')OOZ
| W19 At 12120019280
|1 " . 12/211980|
3% 1m0 ar 0.0 noe oom nuw omo 12221980 |
rN16/1080 az 022 059 0155 0200 13141 122311980 |
I 1798 A (L] 0 nasr 13/347 1080
| 390 40 0000 ooy ooo noeo w0 12/25/1980
bAIW19E0 oo 0000 0 000 0000 12/26/1980
V20980 bl 0o o 0on o0 nos noon 124271980
fodnaw L7 ) oran noco uoer oo 12/281080
| 1980 51 oot 0 468 nns 050 12/25/1980
[ ER L] 2" L) 0000 0N non now l.‘flwmln?
(e . ‘ ", n “s asas aaae 12/31/1080]

diada, mm
Promesic de cads de para talaner dezos fabetas
] 2 ) K
Lrtacan ime 1 2
I 0.5 1000 0.0mL
1 nige 1000 LRL )
nsu ur2?

[
“n
nam

nLe
110

1000
Lo

e
nass
oan
(]
nas?
namn
o
nma
11 08
ue
023
nwia

56
0nsso
nen
L
ne
nas 0,923 0.6
PALS LEld

los datos faltantes con el valor promedio diario de

w1
015
0o
u
1442
00
UAST
0086
0y
nex

0584

[R5
uwoa
s
066N
wam
05585

004}

nasl
068
uzs

uoa:
0343
naw
ni

028
i
(548
DLy
0 oo
03
02es

wun

0%
K
00
nssa

059
0860
11006
0000
0341
8t
ALy
04y
oM

1364

0380
nmn
LW

cada

estacion,

pes-]
0300
na

nan
nar
0145
nan
noey

11536

o
1380
0000
nou
o4
n
na

[[RVES
N
noor
0255
o
nien
o080
niss
n2n
noy
n0e

na
0540
11 Re2
nast
s
05
nawn
1Ly

10
017
0,565
a0



PRECIPITACION MEDIA

Se estimo considerando el método de poligonos de Thiessen




Cuenca Estacion climatoldgica y peso de poligonos de Thiessen
Num. 47 49 13 14 12 11 4 43 38 10
C2_Presa Calles Estacion 1095 1098 1020 1021 1019 1018 1010 1089 1082 1017
Peso Thiessen 0.0954 0.0487 0.0149 0.2829 0.0050 0.1445 0.2511 0.1073 0.0001 0.0501
Num. 2 29 48 19 26 22 47 51 44 9 50 1 218 23 24 49 39 27 41 20 37 12 11 52 198
Estacion 1005 1062 1096 1027 1034 1030 1095 1101 1090 1015 1099 1004 32118 1031 1032 1098 1083 1045 1085 1028 1081 1019 1018 1102 32072
ac Peso Thiessen 0.0114 0.0097 0.0169 0.0220 0.0105 0.0292 0.0164 0.0087 0.0155 0.0008 0.0132 0.0333 0.0411 0.0098 0.0234 0.0241 0.0218 0.0154 0.0213 0.0160 0.0176 0.0185 0.0022 0.0121 0.0441
= Num. 3 4 43 18 40 8 38 10 21 46 182 7 194 186 174 42 222 188 220 219 185 225 205 229 193
Estacion 1008 1010 1089 1026 1084 1014 1082 1017 1029 1094 32033 1013 32061 32042 32024 1088 32122 32051 32120 32119 32041 32126 32099 32131 32058
Peso Thiessen 0.0144 0.0084 0.0000 0.0162 0.0151 0.0105 0.0251 0.0501 0.0043 0.0188 0.0214 0.0288 0.0037 0.0016 0.0089 0.0333 0.0410 0.0362 0.0923 0.0001 0.0532 0.0410 0.0004 0.0150 0.0051
Num. 61 60 84 130 67 90 62 164 124 165
C4_Presa El Cuarenta Estacion 11049 11045 14033 14320 11131 14054 11050 24078 14179 24100
Peso Thiessen 0.0478 0.1691 0.0144 0.0000 0.2080 0.0064 0.3306 0.0459 0.1147 0.0631
Num. 139 111 118 138 109 127 60 84 98 130 99 90 62
C5_Rio de Lagos Estacion 14369 14123 14157 14367 14114 14266 11045 14033 14083 14320 14084 14054 11050
Peso Thiessen 0.0452 0.0403 0.0604 0.2482 0.0001 0.1189 0.0124 0.0638 0.1150 0.1122 0.0644 0.1165 0.0026
Num. 105 78 110 35 31 15 2 32 45 33 29 30 48 5 19 36 26 51
C6_Presa Ajojucar Estacion 14101 14006 14122 1079 1074 1022 1005 1075 1091 1077 1062 1073 1096 1011 1027 1080 1034 1101
Peso Thiessen 0.0476 0.0836 0.0534 0.0258 0.2105 0.0141 0.0775 0.0591 0.0684 0.2045 0.0463 0.0392 0.0216 0.0012 0.0192 0.0078 0.0201 0.0002
Num. 2 9 15 17 23 24 25 26 30 31 32 35 45 50 51 78 80 20 97 98 100 104 105 110 115
Estacion 1005 1015 1022 1024 1031 1032 1033 1034 1073 1074 1075 1079 1091 1099 1101 14006 14017 14054 14080 14083 14087 14100 14101 14122 14145
€7 C8 €9 C10 €11 C12 Peso Thiessen 0.0004 0.0325 0.0271 0.0240 0.0055 0.0001 0.0234 0.0017 0.0021 0.0000 0.0010 0.0252 0.0143 0.0041 0.0027 0.0556 0.0052 0.0959 0.0352 0.0123 0.0078 0.0378 0.0266 0.0352 0.0415
=TT 119 120 124 127 135 138 139 178 184 203 209 218 224
14165 14167 14179 14266 14337 14367 14369 32029 32039 32097 32105 32118 32125
0.0972 0.0532 0.0187 0.0819 0.0155 0.0377 0.0625 0.0021 0.0494 0.0261 0.0266 0.0071 0.0046
Num. 123 133 142 100 86 97 135 120
C13_Rio Verde 2 Estacion 14171 14329 14397 14087 14039 14080 14337 14167
Peso Thiessen 0.0266 0.0784 0.1143 0.2083 0.2966 0.1757 0.0675 0.0326
Num. 186 220 219 205
C14_Rio Palomas Estacion 32042 32120 32119 32099
Peso Thiessen 0.5996 0.1416 0.2497 0.0091
Num. 169 191 83 4 114 186 199 230 219 176 205 229 201 167
C15_Presa El Chique Estacion 32013 32055 14032 1010 14144 32042 32073 32132 32119 32026 32099 32131 32086 32002
Peso Thiessen 0.0399 0.1854 0.0007 0.0376 0.0582 0.1421 0.2155 0.0046 0.1256 0.0006 0.1390 0.0159 0.0345 0.0004
Num. 178 212 209 181 45 6 33 172 16 5 19 36 192 175 34 47 28 169 134 13 14 191 4
C16_Rio Juchipila 1 i 32029 32111 32105 32032 1091 1012 1077 32019 1023 1011 1027 1080 32057 32025 1078 1095 1046 32013 14331 1020 1021 32055 1010
Peso Thiessen 0.0064 0.1784 0.0220 0.0074 0.0375 0.0612 0.0024 0.0079 0.0314 0.0422 0.0050 0.0271 0.0299 0.1704 0.0691 0.0222 0.0452 0.0787 0.0001 0.0758 0.0009 0.0476 0.0311
Num. 86 85 120 235 234 224 178 184 197 212 209 181
C17_Rio Juchipila 2 14039 14038 14167 32143 32140 32125 32029 32039 32070 32111 32105 32032
Peso Thiessen 0.0596 0.1023 0.0069 0.0369 0.1805 0.2422 0.2376 0.0292 0.0217 0.0078 0.0571 0.0182
Num. 142 141 140 137 133 123 122 112 107 106 102 100 96 93 88 87 79 77
C18_Rio Santiago 1 Est: 14397 14396 14379 14351 14329 14171 14169 14132 14111 14104 14090 14087 14072 14066 14047 14040 14016 14002
Peso Thiessen 0.0443 0.0320 0.0198 0.0011 0.0489 0.1444 0.0189 0.0853 0.1171 0.0785 0.0127 0.1094 0.1528 0.0180 0.0145 0.0035 0.0750 0.0240
Num. 137 112 133 93 122 86 85 120
C19_Rio Santiago 2 Est: 14351 14132 14329 14066 14169 14039 14038 14167
Peso Thiessen 0.0005 0.0225 0.0749 0.0607 0.3806 0.2744 0.1853 0.0011
Num. 137 122 125 113 85 233 235 213 197
C20_Presa Santa Rosa Estacion 14351 14169 14187 14136 14038 32139 32143 32112 32070
Peso Thiessen 0.0802 0.0411 0.0164 0.2782 0.1770 0.1103 0.0900 0.1807 0.0263




PRECIPITACION MEDIA

Precipitacion diaria, mm SIN BISESTOS Precipitacion mecia. mm
Pm, mm
. . _ - — Afio
Num, 4 ! 4 ] 13 ! 14 | 12 | 1 | A | 3] 56 | 10 Ene Feb | Mar | Abr | May Jun Jul Ago Sep Oct | Nov | Dic | Anual
£stacion No. Dia 1095 | 1098 | 1020 | 1021 1049 | 1012 1010 | 10389 1082 | 1017
Peso Thiessen 0.0954 0.0487 0.0149 0.2823 0.0050 0.1845 0.2511 01073 0.0005 0.0501 | Pmedia, mm 1980 | 46.45 | 1358 | 141 | 581 | 8.31 | 36.51 | 107.70 | 154.06 | 53.63 | 59.74 |27.96 | 27.99 |543.16
1/1/1580 0.07 001 0.02 0.00 0.00 0.00 0.00 008 0.00 0.00 018 1981 | 58.98 | 12.58 | 9.22 |27.17 | 16.52 | 87.78 | 71.13 | 81.12 | 41.49 | 33.36 | 3.37 | 12.12 | 454.85
0.0% 0.00 0.00 0.00 0.00 0.00 0.00 a2 0.00 0.00 0.06
o0 RS 65 PSS 250 60 b &6 PP 506 oy 1982 | 0.78 | 0.60 | 0.39 |12.00 | 49.68 | 36.77 | 89.82 | 59.70 | 38.55 | 66.12 |35.20 | 38.30 | 427.91
0.00 600 0.00 .00 Qo0 0.00 .00 ane 0.00 0.00 aco 1983 | 29.09 | 048 | 954 | 0.18 | 56.70 | 43.97 | 181.77 | 78.17 | 101.85 | 42.10 |23.65| 1.00 | 568.51
rry B 400 B0 LK 000 o o i L e 1984 | 37.65 | 2.34 | 044 | 0.18 | 12.89 | 104.93 | 203.87 | 73.62 | 54.50 | 16.69 | 4.46 | 7.02 | 518.59
0.00 0.00 0.00 0.0 0.00 0.00 0.00 .00 0.00 0.00 0.00
177/1960 a0 an s .00 00 0,00 000 02 000 o0 208 1985 | 470 | 1.88 | 2.25 [13.45| 1583 | 177.81 | 158.98 | 122.03 | 49.97 | 75.02 | 5.29 | 31.76 | 658.97
1/8/1540 0.06 oo5 000 0,00 aoo 000 ©.00 a1 000 000 022 1986 | 059 | 8.26 | 0.45 | 2.09 | 22.23 | 220.69 | 124.95 | 60.87 | 102.78 | 107.96 | 16.37 | 6.65 | 673.89
A28 S e il 0 a0 o0 90 e et 200 0 1987 | 51.84 | 39.85 | 0.00 | 3.83 | 38.09 | 46.26 | 287.17 | 83.89 | 88.21 | 0.49 | 1.55 | 13.82 | 655.01
1/10/1580 003 002 0.00 0.00 0.00 000 0.00 acg 000 0.00 005 - - - - - - - - - - - - -
1/11/15e0 0.11 004 0.00 0.00 0.00 0.00 0.00 014 0.00 0.00 023 1988 | 0.89 | 048 | 7.25 | 8.91 | 0.83 | 110.46 | 163.82 | 103.46 | 119.59 | 5.83 | 2.04 | 1.72 | 525.27
1/12/1580 004 Q08 9,00 200 Q.00 0% 0.00 one 00 .00 o19 1989 | 0.09 | 0.02 | 0.00 | 0.04 | 37.84 | 6520 | 54.21 |164.80 | 55.64 | 9.53 |27.74| 50.86 | 465.96
1/13/19480 007 o 000 0.00 oo 0.00 .00 oo 0.0 0.00 ol
1/14/1580 0.12 003 000 0.00 0.00 0.00 0.00 009 0,00 0.00 024 1990 | 11.85 | 35.03 | 6.61 | 0.36 | 33.31 | 61.40 |193.11 | 218.59 | 99.05 | 5943 | 0.00 | 0.00 |718.74
/1580 0.07 0.02 0.00 0.00 0.00 0.00 0.00 020 0.00 0.00 029 1991 | 1.84 | 6.68 | 0.00 | 0.00 | 1.07 | 155.15 | 414.63 | 73.11 | 95.03 | 19.86 | 3.02 | 30.28 | 800.67
1/16/1580 0.06 0.03 000 0.00 000 000 0.00 acs 000 0.00 037
% /it ois s Ton G i b 08 3 0% R ok 1992 | 237.91| 6.83 | 4.01 |15.86 | 31.21 | 35.26 | 93.15 | 65.68 | 49.36 | 164.59 | 24.70 | 6.85 | 735.40
1/18/1960 0.08 0.05 0,00 0.00 000 000 .00 aot 0.00 0.00 a4 1993 | 29.08 | 0.00 | 1.47 | 0.97 | 38.29 | 159.62 | 120.67 | 77.07 | 69.11 | 26.49 | 2.04 | 231 |527.13
AR 1340 M3 £ 9.00 oo 200 000 noa am 2 a0 AL 1994 | 11.72 | 0.00 | 0.01 [20.75| 16.97 | 120.97 | 71.34 | 115.91 | 81.77 | 65.01 | 0.15 | 362 |508.23
1/20/1%a0 003 0.00 00l 0.00 0.00 000 0.63 Q00 0.00 0.00 087
1/21/1560 0.00 800 .00 .00 Py 048 048 ey 0,06 000 S64 1995 | 0.86 | 0.81 | 0.00 | 0.00 | 17.02 | 146.53 | 159.73 | 203.55 | 95.37 | 0.19 |10.19| 8.62 |642.87

1996 | 0.93 385 | 036 | 467 | 633 | 66.30 | 7295 | 113.28 | 143.30 | 96.74 | 414 | 0.54 |513.40

1997 | 47.05 | 1.00 [26.57 [42.50| 18.32 | 36.90 | 75.89 | 69.71 | 21.89 | 60.05 [11.02| 0.37 |411.29

1998 | 0.05 269 | 0.00 016 | 209 | 90.65 | 34.10 | 162.06 | 108.80 | 7.42 | 0.19 | 0.00 |408.21

1999 | 0.00 0.00 | 0.06 | 0.00 | 5.11 96.82 | 152.67 | 41.32 | 62.59 | 7.05 | 0.00 | 0.00 | 365.62

2000 | 0.00 0.00 | 0.00 | 0.10 | 153.21 | 127.06 | 85.29 | 93.81 | 34.98 | 31.94 | 0.69 | 24.46 | 551.55

2001 1.07 247 |22.53|24.15| 20.16 | 81.07 | 119.29 | 112.57 | 124.64 | 19.54 | 1.44 | 3.49 |532.42

2002 | 18.83 | 40.18 | 0.01 | 7.29 | 35.12 | 63.37 |206.83 | 110.73 | 115.88 | 51.46 |27.86| 0.38 |677.93

2003 | 847 161 | 0.39 | 0.83 | 18.39 | 131.47 | 255.87 | 100.56 | 124.26 | 37.43 | 6.39 | 0.40 | 686.06

2004 | 52.32 | 4.65 |44.70| 1.14 | 37.76 | 243.83 | 155.12 | 124.81 | 158.18 | 24.59 | 1.51 | 0.18 | 848.79

2005 1.93 | 46.44 |13.91| 0.00 | 14.21 | 33.28 | 113.72 | 138.54 | 73.91 450 | 418 | 3.66 |448.29

2006 | 3.97 0.29 | 0.00 | 1.39 | 44.84 | 57.56 | 107.22 | 134.59 | 123.33 | 114.42 [ 16.48 | 23.37 | 627.48

2007 | 26.07 | 16.02 | 0.64 | 3.19 | 16.27 |223.99 | 167.39 | 47.89 | 43.89 | 16.13 |11.82| 0.00 |573.31

2008 | 0.00 429 | 0.00 |16.88| 7.68 | 69.81 | 202.52 | 228.15 | 80.39 | 11.68 | 0.00 | 0.47 |621.86

2009 1.06 038 | 3.26 | 1.61 | 24.60 | 132.08 | 34.83 | 99.71 | 93.92 | 28.73 [16.92 | 7.46 |444.57

2010 | 39.27 | 103.99 | 0.00 | 0.44 | 2.15 | 93.28 | 128.20 | 85.66 | 120.21 | 1.43 | 0.00 | 0.00 |574.63

2011 0.98 079 | 0.00 [ 017 | 119 | 50.19 | 33.30 | 40.30 | 54.94 | 19.36 | 2.15 | 0.33 |203.70

2012 | 13.28 | 54.37 | 0.18 | 0.00 | 7.21 84.41 | 113.49 | 114.89 | 78.52 | 19.72 | 3.08 | 52.07 | 541.23

2013 | 19.08 | 0.00 | 0.00 | 0.00 | 11.39 | 118.24 | 247.43 | 94.15 | 157.37 | 43.64 |42.61 | 118.01 | 851.92

2014 | 8.39 0.11 1.35 | 0.07 | 48.78 | 96.02 | 150.07 | 81.53 | 104.07 | 16.62 |24.13| 3.50 | 534.65

2015 | 11.46 | 34.62 |88.99 | 8.28 | 33.37 | 221.40 | 118.84 | 147.02 | 112.29 | 175.10 | 12.76 | 13.54 | 977.67

2016 | 7.44 945 |14.91| 1.26 | 10.12 | 117.59 | 190.23 | 192.65 | 76.81 | 17.69 [36.42 | 2.17 |676.73

2017 | 8.00 836 | 574 | 060 | 994 | 46.96 | 155.82 | 150.89 | 163.63 | 26.30 | 0.00 | 26.99 | 603.24

2018 | 42.80 | 28.30 | 0.00 | 8.11 | 45.24 |220.18 | 125.65 | 116.95 | 133.61 | 84.18 |31.66 | 0.46 | 837.13

2019 | 10.79 | 351 | 273 | 151 | 7.38 | 57.09 | 118.00 | 153.19 | 96.18 | 48.15 |22.96 | 49.41 | 570.92

2020 | 876 | 35.93 | 4.38 | 3.85 | 14.02 | 79.13 | 163.23 | 68.37 | 126.92 | 3.76 | 2.18 | 11.97 | 522.50




INFORMACION HIDROMETRICA
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FUNCIONAMIENTO DE PRESAS

'El Cuaranta, lal

Entrada
Almacenamiento, Precipitacién, Entrada estimada, Entradas Evaporacién, ’ Extraccién Extracciones
mes hm3 | _hm3 | hm3 | Deducidas, hm3 _hm3 | medida,hm3 | Derrames,hm3 | deducidas, hm3 !
lan-05 28.95 0.0000 0.0848 0.0848 0.0848 0.1944 1.0333 0.0000 0.0000 1.0333
Feb-05 22.76 0.0857 -0.1307 0.0000 0.0857 0.1950 0.7439 0.0000 0.1307 0.8746
Mar-05 26.80 0.0459 0.4772 04772 0.5231 0.2766 09184 0.0000 0,0000 09184
Apr-05 26.01 0.0000 0.2552 0.2552 0.2552 0,3360 3.0992 0.0000 0.0000 3.0992
May-05 22.86 0.0100 0.5025 0.5025 0.5124 0.3501 40573 0.0000 0.0000 40573
Jun-05 19.00 0.0000 04740 0.4740 0.4740 0.3469 3.2841 0.0000 0.0000 3.2841
Jul05 15.76 0.3736 0.0437 0.0437 0.4173 0.2228 1.5155 0.0000 0.0000 1.5155
Aug-05 1458 0.3133 1.9601 1.9601 22734 01726 12338 0.0000 0.0000 1.2338
Sep-05 16.74 0.1138 8.0142 8.0142 8.1329 0.1934 0.6636 0.0000 0.0000 0.6636
Oct-os 22,65 0.0000 0.1977 0.1977 01977 02272 1.4645 0.0000 0.0000 1.4645
Nov-05 21.21 0.0091 -0.0293 0.0000 0.0091 0.2111 1.2597 0.0000 0.0293 1.2891
Dec-05 19.74 0.0000 0.1358 0.1358 0.1359 0.1643 0.8415 0.0000 0.0000 0.8415
Jan-06 13.87 0.0166 -0.0136 0,0000 0.0166 0,1961 1.1189 0.0000 0.0136 11325
Feb-06 17.54 0.0000 -0.6001 0.0000 0.0000 0.2541 0.1408 0.0000 0.6001 0.7409
Mar-06 16.58 0.0000 -0.4608 0.0000 0.0000 0.2848 0.8104 0.0000 0.4608 1.2712
Apr-06 14.97 0.1002 0.5814 0.5814 0.6816 0.3100 3.1346 0.0000 0.0000 3.1346
May-06 12.13 0.0246 -1.9503 0.0000 0.0246 0.1617 0.3836 0.0000 1.9503 2.3339
Jun-06 9.79 0.0122 -0.1191 0,0000 0.0122 0.2292 24780 0.0000 0.1191 2.5970
Jul06 6.34 0.1675 0.2327 0.2327 0.4002 0.1377 16425 0.0000 0.0000 16425
Aug-06 566 0.3240 8.7404 8.7404 9.0644 0.1191 0.2143 0.0000 0.0000 0.2143
Sep-06 14.73 0.2812 12.0148 12.0148 12.2959 0.1436 0.2074 0.0000 0.0000 0.2074
Oct-06 26.56 0.1333 6.4373 64373 6.5706 0.1521 0.1935 19250 0.0000 0.1935
Nov-06 30.57 0.0307 -0.1860 0.0000 0.0307 01837 0.2030 0.0000 0.1860 0.38%0

Presa El Cuarenta
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VOLUMEN MAXIMO POR UTILIZAR

Este volumen se obtuvo del calculo de la Disponibilidad 2020 estimada por CONAGUA.

RIO VERDE
Rio San Pedro | Presa Calles Presa El Nidgara |Presa El Cuarenta| Rio de Lagos | Presa Ajojucar| Rio Grande Rio Encarnacidrjo Aguascalient¢Rio San Miguel| Rio del Valle Rio Verde 1 Rio Verde 2
1 2 3 4 5 6 7 8 9 10 11 12 13
DR Total 43.30 0.00 0.00 13.30 0.00 0.00 0.00 0.00 4.67 1.39 0.00 2.02 0.00
Pl Total 30.65 3.08 52.50 11.43 46.88 13.63 1.72 25.84 9.63 2.59 0.16 23.37 18.90
Publico Urbano 0.04 0.20 0.01 0.25 0.71 0.04 0.03 0.15 1.19 0.40 12.17 0.91 182.00
Generacion 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
RiO JUCHIPILA RiO SANTIAGO 1
Rio Palomas [Presa El Chique Rio Juchipila 1|Rio Juchipila 2| Rio Santiago 1| Rio Santiago 2 Presa Santa Rosa
14 15 16 17 18 19 20

DR Total 0.00 9.94 28.56 0.00 6.00 0.00 0.00

Pl Total 0.79 0.62 58.34 18.73 47.76 29.36 15.37

Publico Urbano 0.00 0.10 0.28 1.09 327.22 8.54 1.00

Generacion 0.00 0.00 0.00 0.00 1927.36 347.02 1558.35




CARACTERISTICAS PERAS

Capacidad y curva elevaciéon capacidad area

Caracteristica Presas

Elevacion (msnm) Capacidad (hm3)

Presa NAMIN NAMO NAME NAMIN NAMO NAME

Calles 1979.00 2020.00 2021.50 0.00 358.12 394.90

El Niagara 1828.4 1832.4 3.5 16.19 31.69

El Cuarenta 1979.00 1998.58 2000.89 1.00 30.17 36.00

Zapotillo 1554.00 1590.00 1598.14 1.00 45.85 75.07 Elevacion Volumen Area

El Salto 1796.55 1811.18 1813.52 13.49 81.92 108.36 (msnm) (hm3) (m2)

La Red 1780.60 1792.80 1795.52 0.80 14.78 21.56 1808.00 0.00 0.00

Calderdn 1607.00 1618.00 1620.00 13.64 80.00 99.82 1818.40 2.00 614000.00

El Chique 1547.00 1580.18 1586.48 2.78 138.91 192.57 1821.20 4.00 932000.00

Santa Rosa 746.46 748.00 393.36 418.00 1823.00 6.00 1260000.00
1824.47 8.00 1558000.00
1826.00 10.00 1950000.00
1826.80 12.00 2150000.00
1827.50 14.00 2390000.00
1828.25 16.00 2655000.00
1829.17 18.00 2943333.33
1829.83 20.00 3196666.67
1830.60 22.00 3500000.00
1831.40 24.00 3796000.00
1832.20 26.00 4080000.00
1833.00 28.00 4400000.00
1833.80 30.00 4656000.00
1834.60 32.00 4912000.00




CARACTERISTICAS PERAS VIRTUALES

Capacidad obtenida de Informe IMTA 2007, y ajustadas por la calibracion

RiO VERDE

Rio San Pedro | Presa Calles Presa El Nidgara |Presa El Cuarenta| Rio de Lagos |Presa Ajojucar| Rio Grande Rio Encarnaciérjo Aguascalient{Rio San Miguel| Rio del Valle Rio Verde 1 Rio Verde 2
D . 2 3 4 5 6 7 8 9 10 11 12 13
NAMO 19.82 5.04 38.8 3.08 325 12.83 0 61.1 0 0 0 17 27.6
NAMIN 0 0 0 0 0 0 0 0 0 0 0 0 0
NAMO CALIBRACION 11 15
CURVA El Cuarenta La Red El Cuarenta La Red La Red




NUEVO ALCANCE DEL MODELO

Cuenca rio Verde

Cuenca Santiago 1

Escala de tiempo de analisis

Diaria

Calderon, Jal.®
Cc18 C



NUEVO ALCANCE DEL MODELO

Modificacion del método de calculo de escurrimientos

Considerado: Coeficiente de escurrimiento a nivel mensual

Alternativa planteada: Modelo lluvia escurrimiento del SCS modificado a nivel diario

Plataforma de simulacion
Considerada: WEAP (Codigo cerrado)

Alternativa planteada: Stella Research (Structural, Thinking, Experimental, Learning,
Laboratory with Animation) 9.1.4 (Posteriormente se trasladara WEAP)



Stella Research (Structural, Thinking, Experimental, Learning,
Laboratory with Animation) 9.1.4

Ventajas:

* Plataforma de simulacion orientada a objetos
* Perime conformar el modelo de forma sencilla (programando cada elementos deseado)
* Permite visualizar inmediatamente como se afectan las variables (conexiones entre ellas)

* Se construyen las tablas de resultados de la manera mas conveniente para su analisis, ya que
permite incorporar las variables deseadas dentro de una tabla especifica.



METODO DE TRANSFORMACION DE LLUVIA A
ESCURRIMIENTO

Modelo lluvia escurrimiento del scs modificado

_(P-LY o Retencién potencial
P+I +S -
S T
1 CN
A=
S
Parametros de calibracion Humeda del suelo
Wi Yy wy Rango de precipitacion
ON(I) = 42CN(II)

10— 0.058CN(1I)
A, Ay Y A3  Pardmetro de calculo

23CN(ID)

CN(IID) =
10+ 0.13CN(II)

PZW]_:/‘ll_’PZWZZ/‘{Z_’/‘{g



MODELACION DINAMICA DE LA CUENCA

ESCALA DE TIEMPO DIARIA

Plataforma de simulacion dinamica

.Stella Research (Structural, Thinking,
Experimental, Learning, Laboratory with
Animation)

Mes de inicio 1° de octubre de 2005 Ciclo Oct - Sep



ELEMENTOS CONTENIDOS EN EL MODELO

Modelo a nivel diario

Modulo de transformacion de lluvia a escurrimiento

Periodo de calibracion 2005-2006 a 2008-2009
Periodo validacion 2009-2010 a 2016-2017

Modulo de demanda
Demanda por ciclo de cada usuario

Patron de distribucion diario
Funcionamiento de presa
Para abastecer a la Pl se considerd el concepto de presa Virtual o equivalente

(Presa que contiene el volumen de los almacenamientos registrados en cada
cuenca)



MODELO DE SIMULACION EN STELLA
ESCALA DE TIEMPO DIARIA

Informacion de entrada
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../MODELO_SANTIAGO_STELLA_2025/Informacion_Santiago_JUL_2025.xlsx
../MODELO_SANTIAGO_STELLA_2025/Precipitacion_Media_Jul_2025.xlsx
../MODELO_SANTIAGO_STELLA_2025/Demanda anual.xlsx
../MODELO_SANTIAGO_STELLA_2025/Santiago_v1_7.STM

MODELO DE SIMULACION EN STELLA

Médulo de precipitacién

Insorperacos e 9 ectaten S
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MODELO DE SIMULACION EN STELLA
ESCALA DE TIEMPO DIARIA

Médulo de transformacidn de precipitacién a escurrimiento
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MODELO DE SIMULACION EN STELLA
ESCALA DE TIEMPO DIARIA

Moédulo de demandas

Dem anua! hist Pl Niagara &

w'=] PI C1 SAN PEDRO Y C3 EL NIAGARA 8
Cp— 8
Dia del ano Distdemanda PIC1C3C8
Ent Dem PI C1 Salida Dem anal P1 C1 > g
Demanda angal P1 C1
Py > 3
Demands anual #1 C3 nda PICICGICE
anual P| Niagara N R '




MODELO DE SIMULACION EN STELLA
ESCALA DE TIEMPO DIARIA

Modulo de funcionamiento de cuenca = s




RESULTADOS 2005-2006 A 2026-2017

Presa Calles mensual

Entrada total
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Presa Calles anual
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../MODELO_SANTIAGO_STELLA_2025/Res/Res_C2 Calles_fin.xlsx

RESULTADOS 2005-2006 A 2026-2017

Presa Niagara mensual
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Presa El Niagara
20
18
16
14
10
8
&
4
2
0
8888555888852 333:?????5’:????39?‘%???:'—7
il 358533'38*28 $383335338
— Al racanrianto e Alacaraiento
hestdtioo Simudado
Presa El Niagara

T
8
s
4
3
2
1
0

235558888888 ronaonazsysnnssacse
ittt

Mes

Volumen, hm?

Volumen, hm?

Presa El Niagara
60
” |
a0
w +
m |
10
4]
$383555280880sserocannnanazsaasesnts
it iéiisfss*isiisiéasf
——Entroda total Histonce e we Entrada tocal
Presa El Niagara
0
20

10 H ﬁ! .
0
°
wwwwwwwwww

Mes

—S g tota) - % ~ Salida total simulada



RESULTADOS 2005-2006 A 2026-2017

Hidrométrica Ajucar

Hidrométrica Ajucar
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RESULTADOS 2005-2006 A 2026-2017

Presa El Cuarenta
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CONTINUAR

* Construir cuencas faltantes hasta salida de |la cuenca Santiago 1

* Dividir la cuenca Santiago 1 en 3, (dependera de la informacion
disponible)
e Cuenca presa La Red

e Cuenca Presa Calderdn
* Resto de Santiago 1

e Curso de capacitacion de Stella en version 9.1.4 (instalacion del
software en las maquinas delos participantes)
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