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∆ ∆
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𝜕𝑃

𝜕 ln 𝑡
= 𝑡

𝜕𝑃

𝜕𝑡

𝜕𝑠

𝜕 ln 𝑡
|
𝑡𝑚

=
𝑠𝑖−𝑠𝑖−1

ln(𝑡𝑖)−ln(𝑡𝑖−1)

𝑡𝑚 =
𝑡𝑖+𝑡𝑖−1

2

𝑡𝑚 = √𝑡𝑖𝑡𝑖−1
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∆ ∆

(
𝑑𝑃

𝑑𝑋
)
𝑖
=

[(
∆𝑃1
∆𝑋1

)∙∆𝑋2+(
∆𝑃2
∆𝑋2

)∙∆𝑋1]

∆𝑋1+∆𝑋2

∆

∆ ∆

𝑝𝐷(∆t)𝐷 = 𝑝𝐷(∆t)𝐷 − 𝑝𝐷(tp + ∆t)𝐷 + 𝑝𝐷(tp)𝐷

∆p𝑡(∆t) = 162.6
𝑞𝐵µ

𝑘ℎ
[𝑙𝑜𝑔

tp∆t

tp+∆t
+ 𝑙𝑜𝑔

𝑘

ɸµ𝐶𝑡𝑟𝑤2 − 3.23 + 0.87𝑆]
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tp

𝑙𝑜𝑔
(tp+∆t)

∆t
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(∆t)

∆p´ =
𝑑𝑝

𝑑𝑙𝑛∆t
= ∆t

𝑑𝑝

𝑑𝑡

∆

(
𝑑𝑃

𝑑𝑋
) = 

[(
∆𝑃

∆𝑋
)
1
∆𝑋2+(

∆𝑃

∆𝑋
)
2
∆𝑋1]

∆𝑋1+∆𝑋2
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∆𝑋

∆𝑋1,2 > 𝐿
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(
𝑑𝑃

𝑑𝑋
) = 

[(
∆𝑃

∆𝑋
)
1
∆𝑋2+(

∆𝑃

∆𝑋
)
2
∆𝑋1]

∆𝑋1+∆𝑋2

∆𝑦

𝑦 = 𝑏0 + 𝑏1𝑥

𝑦 = 𝑏0 + 𝑏1𝑥

𝑏0 𝑏1
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𝑏0 𝑏1

∆𝑦

∑𝑖=1
𝑛 (∆𝑦𝑖)

2 = ∑𝑖=1
𝑛 (𝑦𝑖 − (𝑏0 + 𝑏1𝑥i))

2

∆𝑦

0.5 ∗ (∆𝑥∆𝑦) ∆𝑥

∆𝑦

𝑏0 𝑏1
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∆p´ =
𝑑𝑝

𝑑𝑙𝑛∆t
= ∆t

𝑑𝑝

𝑑𝑡

𝑌1 𝑌2 𝑌3 𝑌𝑛
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𝑤(𝑛) = 0.5 − 05𝑐𝑜𝑠 (
2𝜋𝑛

𝑀−1
) ≤ ≤
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𝑅𝑆𝑆 = ∑ 𝑒𝑖
2𝑛

𝑖−1

𝑒 = 𝑦𝑖 − 𝑦�̂�
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Almacenamiento 

Frontera de carga  

constante 

Flujo radial 
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Algoritmo Modelo de ajuste RSS Varianza Desv. Estd. 

Ventana Móvil (%) 

Hantush-Jacob 

   

1 0.003920 0.016986 0.130331 

2 0.002321 0.010060 0.100298 

10 0.016881 0.073150 0.270463 

Bourdet (L) 

 Hantush-Jacob 

   

L= 0.1 0.006106 0.026458 0.162660 

L= 0.3 0.003923 0.017001 0.130387 

L= 0.5 0.002025 0.008777 0.093685 

Spane (L) 

 Hantush-Jacob 

   

L= 0.1 0.002138 0.009263 0.096244 

L= 0.5 0.006123 0.026532 0.162885 

L= 0.7 0.001283 0.005561 0.074569 
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Algoritmo Modelo Residual Varianza Desv. Estd. 

Hanning+Spane Hantush-Jacob 0.001676 0.007261 0.085211 

 Theis Hantush-Jacob 

Transmisividad (T) 100.5 m2/día 76.75 m2/día 

Conductividad Hidráulica (K) 1.005 m/día 0.77 m/día 

Coef. de Almacenamiento (S) 0.22 0.23 

Coef. de Almacenamiento Específico (SS) 0.002 m-1 0.002 m-1 

RSS ( s ) -0.03 m 0.002 m 

Varianza 0.006 m2 0.0006 m2 
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Efectos de Drenaje 

diferido. 

Flujo Radial 
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L= 

L= 

L= 

L= 

L= 

L= 
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Algoritmo Modelo Residual Varianza Desv. Estd. 

Hanning+Spane Neuman 0.000028 0.001202 0.034676 
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Flujo Radial 
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Algoritmo Modelo Residual Varianza Desv. Estd. 

Ventana Móvil (%) 

Papadopulos -Cooper 

   

1 0.001257 0.002142 0.046284 

3 0.000999 0.001702 0.041255 

10 0.001552 0.002645 0.051429 

Bourdet (L) 

Papadopulos -Cooper 

   

L= 0.1 0.002301 0.003920 0.062606 

L= 0.3 0.000974 0.001659 0.040737 

L= 0.5 0.000816 0.001391 0.037290 

Spane (L) 

Papadopulos -Cooper 

   

L= 0.1 0.002305 0.003928 0.062670 

L= 0.5 0.000822 0.001400 0.037418 

L= 0.7 0.000796 0.001356 0.036825 
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Aquifer Model

Confined

Solution

Papadopulos-Cooper

Parameters

T  = 76.83 m2/day

S  = 9.505E-5

r(w) = 0.1524 m

r(c)  = 0.1524 m
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m

)

Obs. Wells

OW

Aquifer Model

Confined

Solution

Cooper-Jacob

Parameters

T = 74.12 m2/day

S = 0.0001151

 Theis Papadopulos-Cooper Jacob-Cooper 

Transmisividad (T) 71.4 m2/día 76.83 m2/día 74.12 m2/día 

Conductividad Hidráulica (K) 1.95 m/día 2.10 m/día 2.27 m/día 

Coef. de Almacenamiento (S) 0.0001 0.00009 0.0001 

Coef. de Almacenamiento Específico 

(SS) 
0.000003 m-1 0.000002 m-1 0.000003 m-1 

RSS (s) -0.002 m 0.001 m 0.009 m 

Varianza 0.0007 m2 0.0004 m2 0.0003 m2 
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Algoritmo Modelo Residual Varianza Desv. Estd. 

Hanning+Spane Papadopulos-Cooper 0.000673 0.001147 0.033870 
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Almacenamiento 

Frontera de carga  

constante 
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Algoritmo Modelo Residual Varianza Desv. Estd. 

Ventana Móvil (%) 

Moench 

   

1% 0.006286 0.005763 0.075912 

2% 0.012253 0.011232 0.105982 

10% 0.055632 0.050996 0.225823 

Bourdet (L) 

Moench 

   

0.1 0.002105 0.001930 0.043931 

0.3 0.003139 0.002877 0.053640 

0.5 0.002657 0.002435 0.049348 

Spane (L) 

Moench 

   

0.1 0.002105 0.001930 0.043931 

0.5 0.002693 0.002468 0.049683 

0.7 0.002950 0.002705 0.052006 
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 Theis Moench 

Transmisividad (T) 482.6 m2/día 444.2 m2/día 

Conductividad Hidráulica (K) 4.36 m/día 4.01 m/día 

Coef. de Almacenamiento (S) 0.012 0.004 

Coef. de Almacenamiento Específico 

(SS) 
0.0001 m-1 0.00003 m-1 

RSS (s) -0.0013 m -0.006 m 

Varianza 0.08 m2 0.002 m2 
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Almacenamiento 

Daño 

Flujo radial 



56 
 



57 
 



58 
 

 

 



59 
 

Algoritmo Modelo Residual Varianza Desv. Estd. 

Ventana Móvil (%) 

Hantush-Jacob 

   

1 19.207408 19.311457 4.394480 

10 0.539408 0.542330 0.736431 

100 0.014455 0.014533 0.120553 

Bourdet (L) 

Hantush-Jacob 

   

L=0.1 0.003147 0.003164 0.056253 

L=0.3 0.000869 0.000874 0.029559 

L=0.5 0.000341 0.000343 0.018515 

Spane (L) 

Hantush-Jacob 

   

L=0.1 0.003845 0.003866 0.062175 

L=0.5 0.000723 0.000727 0.026969 

L=0.7 0.000230 0.000231 0.015206 
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)
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Pozo 3

Aquifer Model

Confined

Solution

Barker

Parameters

K  = 56.91 m/day

Ss  = 4.135E-12

n  = 2.037

b  = 20. m

Sw  = 7.688

r(w) = 0.0001018 m

r(c)  = 0.125 m
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 Hantush-Jacob Barker 

Transmisividad (T) 17.44 m2/día 1138.1 m2/día 

Conductividad Hidráulica (K) 0.87 m/día 56.91 m/día 

Coef. de Almacenamiento (S) 4.86x105 8.27x10-11 

Coef. de Almacenamiento Específico (SS) 2.43x104 4.13x10-12 m-1 

Daño (Sw)  7.68 

RSS 2.67x10-5 m 0.08 m 

Varianza 0.01345 m2 0.00673 m2 

 

Algoritmo Modelo Residual Varianza Desv. Estd. 

Hanning+Spane Barker 0.000297 0.000298 0.017276 
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Algoritmo Residual Varianza Desv. Estd. 

Ventana Móvil (%)    

1 2.6990 3.4653 1.8615 

3 2.8157 3.6153 1.9014 

5 1.4089 1.8090 1.3450 

Bourdet (L)    

L=0.1 2.5574 3.2836 1.8120 

L=0.3 0.7035 0.9033 0.9504 

L=0.5 0.1185 0.1522 0.3901 

Spane (L)    

L=0.1 2.7357 3.5125 1.8741 

L=0.5 0.1760 0.2259 0.4753 

L=0.7 0.0016 0.0021 0.0466 
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 Permeabilidad (k) Daño (S) Radio de investigación (ri) 

Caracterización 11.30 md 5.04 235.60 ft 
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m= 62 psi/ciclo 
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Almacenamiento 

Daño 

Flujo Radial 

Frontera de 

presión constante 



70 
 



71 
 



72 
 

Algoritmo Residual Varianza Desv. Estd. 

Ventana Móvil (%)    

1 0.2016 2.4193 1.5554 

10 0.0914 1.0973 1.0475 

15 0.7226 8.6713 2.9447 

Bourdet (L)    

L=0.1 0.2047 2.4568 1.5674 

L=0.3 0.1161 1.3933 1.1803 

L=0.5 0.0487 0.5845 0.7645 

Spane (L)    

L=0.1 0.2016 2.4193 1.5554 

L=0.5 0.0499 0.5988 0.7738 

L=0.7 0.0515 0.6179 0.6870 
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Permeabilidad 

(k) 
Daño 
(S) 

Radio de investigación 

(ri) 
Distancia a la frontera 

(L) 

Caracterización 31.04 md -7.74 55.04 ft 171.98 ft 
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