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Soil water evaporation and its maths simulation under
compaction stress condition
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(a. College of Horticulture ,b. College of Resources and Environment s Northwest A&F University ,Yangling s Shaanxi 712100, China)

Abstract: [Objective] The purpose of this work was to probe into water evaporation characteristics of
horticultural structure soil having physical fatigue,providing a basis for water management in horticultural
structure soil and improvement of horticultural structure soil. [Method) Under laboratory condition, two
trentments of 1. 2 g/cm?® (loose soil) and 1.5 g/cm?® (compact soil) soil bulk density were set. Dynamic
changing characteristics of soil water evaporation rate with time was studied under compaction stress condi-
tion. Water evaporation processes were simulated by sectioned curve. Time for evaporation at each stage
was estimated with sectioned model function. [Result] There were three clear stages in water evaporation

processe of soils having two bulk densitty treatments. At the first stage, water evaporation rate was great

A _
and stable,related to air temperature and relative air moisture, evaporation model is y=y (y is evaporation
rate). At the second stage, water evaporation rate dropped sharply, related to water conductivity of soil.

The mean soil evaporation rate of 1. 2 and 1. 5 g/cm?® bulk density treatment was 1. 1 and 1. 3 mm/d respec-

. . . . . A >
tively. At the third stage,water evaporation rate was small. Evaporation model in latter stages was y=ae:

( y is evaporation rate,? is time,a and b are constents). [Conclusion] Compaction stress increased the wa-
ter evaporation rate and water loss amount of soil, prolong evaporation time,and the ability to water reten-

tion decreased under compaction stress.
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Table 1

Path coefficients among water evaporation rate(y)of different bulk density soils,

air temperature (T) and air relative moisture (M)

hb Ep 18 1% £ 8 Path coefficients

Treatment Py FTo Moy Mo Ty
R1.2 0.643 —0.726 —0. 301 0. 267
R1.5 0. 865 —0.638 —0.262 0. 356
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Table 2 Model analyses of water evaporation rate trend of different bulk density soils
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