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Abstract

When formulating irrigation plans for upland farming, it is crucial to understand
the water balance within the soil, especially in regions with consistently low rainfall.
Precise management of irrigation water supply is essential to avoid wastage due to over-
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irrigation. Accurately grasping the changes in soil moisture levels can serve as the basis
for formulating irrigation strategies.

This study builds upon the modified upland tank model proposed by predecessors.
Introducing the concept of soil stratification into the water tank model, an additional
tank is placed beneath the modified upland water tank model, dividing the total soil
layer into two segments for simulation and analysis. The experimental fields of Baoxin
cabbage in Xizhou are chosen as representative of general upland crops, while the sweet
potato fields in Xinhua serve as the focus for root and tuber crop research. Both the
modified upland water tank model and the two-stage upland water tank model were
established and used to simulate soil moisture movement behavior. Finally, the
applicability of different upland water tank models to both general upland crops and
root and tuber crops is explored.

The simulation results for general upland crops indicate that due to the increased
number of parameters in the two-stage upland water tank model compared to the
modified upland water tank model, finer adjustments are required in parameter settings
to better fit the actual soil moisture variations. Finding more suitable parameter sets
may further enhance simulation effectiveness. The simulation results for root and tuber
crops indicate that the evaluation of the two-stage upland water tank model performs
better than the modified upland water tank model. Therefore, it is concluded that the
two-stage upland water tank model can be used to simulate soil moisture variations for
such crops.

With fewer parameters, the modified upland water tank model can roughly
simulate soil moisture variations. However, segmenting the soil layers in the simulation
better fits the actual soil moisture variations for soils with different properties in each
layer.

Keywords:Soil Moisture, Modified Upland Tank Model, Root and Tuber Crop
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