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 Coyle, 1978; 

Donald, 1979; Connor, 1981

María 

Ramírez
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𝑦 = 𝑎0 + 𝑎1𝑐1 + 𝑏1𝑠1 + 𝑎2𝑐2 + 𝑏2𝑠2

     

Σ𝑌 = 𝑛𝑎0 + 𝑎1Σ𝑐1 + 𝑏1Σ𝑠1 + 𝑎2Σ𝑐2 + 𝑏2Σ𝑠2

Σ𝑐1𝑌 = 𝑎0Σc1 + 𝑎1Σ𝑐1
2 + 𝑏1Σ𝑐1𝑠1 + 𝑎2Σ𝑐1𝑐2 + 𝑏2Σ𝑐1𝑐2

Σ𝑠1𝑌 = 𝑎0Σ𝑠1 + 𝑎1Σ𝑐1𝑠1 + 𝑏1Σ𝑠1
2 + 𝑎2Σ𝑠1𝑐2 + 𝑏2Σ𝑠1𝑠2 

Σ𝑐2𝑌 = 𝑎0Σ𝑐1 + 𝑎1Σ𝑐1𝑐2 + 𝑏1Σs1𝑠2 + 𝑎2𝑐2
2 + 𝑏2Σ𝑠2𝑐2

Σ𝑠2𝑌 = 𝑎0Σs2 + 𝑎1Σ𝑐1𝑠2 + 𝑏1Σs1𝑠2 + 𝑎2Σ𝑐2𝑠2 + 𝑏2𝑠2
2
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𝑐𝑖 = cos (
2𝑖∗𝜋

365
∗ 𝐽)

𝑠𝑖 = 𝑠𝑒𝑛𝑜 (
2𝑖∗𝜋

365
∗ 𝐽)  

𝑍 = [𝐴] ∗ [𝐵]−1
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[
 
 
 
 
𝑎0
𝑎1

𝑏1
𝑎2

𝑏2]
 
 
 
 

=

[
 
 
 
 

Σ𝑌
Σ𝐶1𝑌
Σ𝑆1𝑌
Σ𝐶2𝑌
Σ𝑆2𝑌]

 
 
 
 

∗

[
 
 
 
 

𝑛 +
Σ𝑐1 +
Σ𝑠1 +
Σ𝑐1 +
Σ𝑠2 +

Σ𝑐1 +

Σ𝑐1
2 +

Σ𝑐1𝑠1 +
Σ𝑐1𝑐2 +
Σ𝑐1𝑠2 +

Σ𝑠1 +
Σ𝑐1𝑠1 +

Σ𝑠1
2 +

Σ𝑠1𝑠2 +
Σ𝑠1𝑠2 +

Σ𝑐2 +
Σ𝑐1𝑠2 +
Σ𝑐1𝑠2 +

𝑐2
2 +

Σ𝑐2𝑠2 +

Σ𝑠2

Σ𝑐1𝑐2

Σ𝑠1𝑠2

Σ𝑐2𝑠2

𝑠2
2 ]

 
 
 
 
−1

 

𝑬𝑻𝒐 = 𝟒. 𝟗𝟔𝟗 − 𝟏. 𝟎𝟕𝟒𝒄𝟏 + 𝟎. 𝟖𝟕𝟒𝒔𝟏 − 𝟎. 𝟑𝟗𝟗𝒄𝟐 − 𝟎. 𝟐𝟓𝟔𝒔𝟐

𝑻𝒎𝒂𝒙 = 𝟐𝟑. 𝟖𝟏 − 𝟑. 𝟑𝟏𝒄𝟏 + 𝟏. 𝟒𝟎𝒔𝟏 − 𝟏. 𝟑𝟎𝒄𝟐 − 𝟎. 𝟖𝟐𝒔𝟐

𝑻𝒎𝒊𝒏 = 𝟕. 𝟕𝟓 − 𝟓. 𝟔𝟏𝒄𝟏 − 𝟎. 𝟒𝟗𝒔𝟏 − 𝟎. 𝟑𝟐𝒄𝟐 + 𝟎. 𝟏𝟖𝒔𝟐
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Robertson, 1983
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Pr)θ-θ(=HA PMPCC

 
Cuadro 3. Constantes de humedad por tipo de suelo (Saxton et al, 

1986). 
 

 

 

 

 

θ

TEXTURA θCC θPMP 
Arenosa 0.1280 0.0567 
Areno francosa 0.1598 0.0764 
Franco arenosa 0.2522 0.1740 
Franca 0.2540 0.1180 
Franco arcillo arenosa 0.2676 0.1724 
Franco arcillosa 0.3215 0.1838 
Franco arcillo limosa 0.3648 0.1941 
Franco limosa 0.2857 0.1062 
Arcillo arenosa 0.3333 0.2419 
Arcillo limosa 0.4403 0.2786 
Arcillosa 0.5359 0.4127 
Limosa 0.3154 0.0962 
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)θ-θ(
100

FAM
-θ=θ PMPCCCCc

Pr)( cccLn  

Ks

EToKcKsETc **

𝐾𝑠 =
ln(𝐻𝐴𝑅+1)

ln101
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𝐻𝐴𝑅 =
𝐻𝐴−𝐷𝑃𝐻

𝐻𝐴∗100

𝐷𝑃𝐻 = 𝐸𝑇𝑟𝑒𝑎𝑙 − 𝑃𝑒
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agrometereológica

5mm Pp Sí                     0Pe

5mmPp Sí         0.75*PpPe
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𝑅𝑔 = 𝛽0 + 𝛽1𝐸𝑇1 + 𝛽2𝐸𝑇2 + 𝛽3𝐸𝑇1
2 + 𝛽4𝐸𝑇2

2

β β β

𝑊𝑃𝐼 (
𝑘𝑔

𝑚3) =
𝑅𝑘𝐺

𝑇𝑚3

𝑊𝑃𝑇 (
𝑘𝑔

𝑚3) =
𝑅𝑘𝑔

𝑇𝑀3
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𝑉𝑟 = 𝐿𝑟 ∗ 𝐴
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𝑆𝑠 =
𝑉𝐷

𝑉𝑅

𝐶𝑠 =
𝑆𝑠

𝑄



25 

𝑆𝑟 = 𝑆𝑠 ∗ 𝐸𝑎
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http://www.zacatecas.inifap.gob.mx/std/
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Figura 11. Mensaje de Validación y botón de guardar. 
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