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Mulch film plastic + Drip irrigation system
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ISBA – 2 Layer version + Mulch + Drip



The energy balance for the plastic mulch layer:
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Surface temperature equation for the first layer Ts having a portion 𝛿𝑚of ground covered by the 

mulch and a portion 𝛿𝑣 of irrigated vegetation:
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Net radiation for the mulch as from (Ham and Kluitenberg, 1994):
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Net radiation for the surface layer covered by a fraction 𝛿𝑚 of mulch following 

(Yuan et al., 2019):
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Surface albedo is modified as in (Yang et al., 2012):

𝛼𝑠 = 𝛿𝑚0.324𝑒
−0.0031ℎ𝜃 + 1 − 𝛿𝑚 𝛼𝑠

ℎ𝜃 is the solar zenith angle.

Sensible heat flux between the mulch and the ground layer under the mulch 

(Ham and Kluitenberg, 1994): 
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𝑆𝑊

𝑆𝑊𝐹𝐶
< 𝑇ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑

𝑆𝑊 = 𝑆𝑊𝐹𝐶 ∗ 𝛽

Compared to the flood irrigation, less irrigation, by the high water-saving drip 

irrigation technology will be applied to the soil layer to sustain crop growth without 

water stress than traditional flood irrigation practices that leading soil to saturation. 

Therefore, we designed the water demand factor β which ranges from 0 to 1, meaning 

no water was irrigated or the soil reached saturation moisture content after irrigation.
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ECOCLIMAP Updated ECOCLIMAP

Cai et al. 2019
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Thanks for your time and attention !!
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