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Soil Water Management According to the Results of Simulation
of Soil Moisture Using a Water Budget Approach
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Summary

Efficient management of water could be
attained through correct assessment of soil
moisture. while irrigation was operated in
upland. To attain this goal. a simple simulation
model formulated by data of precipitation and
pan evaporation was introduced to calculate the
balance of water in field. The data required for
analysis and validation of the model were
adopted from irrigation experiment of spring
crop of corn. 1988. located in Hsueh-Chia
upland irrigation station in Chia-Nan area.Five
surveyed data of soil moisture during initial
growth stage (0-26 day after sowing, LAl =
1), which were included in treatment A, were
fitted by Least Squares method to get the
parameters essential for this model. i.e., Ka. Kb
(moisture exchange parameter between surface
and subsoil) and Kc (the crop coefficient).
respectively. Then the simulation of soil
moisture in mid as well as late-seasons was
made by using ka, kb and the crop coefficient
curve. Another set of soil data surveyed in
treatment B were also simulated for the
validation of this model.

The results indicated parameters for this
model were readily available from surveyed
data at initial growth stage of corn. i.e., Ka=-
0.131 £ 0.019, Kb=134.58 + 3.00, Kc=0.153
*+0.097. And with this set of parameters, the
status of soil moisture in mid and late seasons
could be easily predicted through simulation.
The correlation equation between observed and
simulated data is: Estimated=0.9133 X
(Measured) — 17.298, n=21, R’=0.9354 and
for data set of treatment B: Estimated=0.6756
X(Measured) + 42.913, n=25, R*=0.8505.

Accurate assessment of soil moisture of
upland in Taiwan is easy and ready to be
achieved. as long as simple climatology data
and parameters from field experiment data
were available. Hence, efficient management of
irrigation is feasible and can be expected.
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Table 1. Soil texture and moisture constants of field soil surveyed. (after Tsaur et al.. 1988)

Field capacity
Depth Particle size analysis Particle (w.t. %) Permanent| Bulk [Porosity
(cm) Texture |Sand | Silt | Clay |density | 1/3atm| Field | wilting |density| (%)
(%) | (%) (%) survey point
0~10 | Siltloam [26.82 [54.90 [18.28 | 2.68 |19.89 |22.60 4.78 1.36 | 4595
10 ~20 | Siltloam |26.22 |[55.10 |18.68 | 2.69 |19.98 | 20.60 4.66 1.47 | 42.25
20 ~40 | Siltloam |[28.56 |{53.04 {18.40| 2.71 [20.16 |21.20 4.87 1.44 | 41.30
40 ~ 60 Loam |34.82 [48.80 [16.38 | 2.69 |19.85 |23.30 6.22 1.34 | 43.06
60 ~ 80 Loam |37.96 {41.40 [20.64 | 2.71 |19.96 | 20.20 5.37 1.46 | 40.36
80 ~ 100 | Sandy loam | 55.22 128.60 | 16.18 | 2.65 |13.75 | 15.68 2.12 1.51 35.10
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Fig. 4. Comparison between measured and

estimated soil moisture content
(treatment A)
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Fig. 5. Comparison between measured and

estimated soil moisture contents
(treatment B)
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