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Tab.2 Parameters for soil properties
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Tab.3 Heat properties of soil constituents
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Fig.3 Simulated and measured soil temperature of different layers

(a) 5ecm +J/Z2 (b) 10em +)J2  (c¢) 20em +JZ  (d) 160 em +)Z  (e) 200 cm +JZ



134 &l BB 20144

B A B B LAE R S LM EAE Y&, SR RN T PP B 45 AR Ry B A W 4 7
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Tab.4 Comparison of simulation accuracy of soil temperature and soil water content
TR
% | A~ I
Ryyse Ryuse RBE/em Rpuse Ayrg Rypuse Ayrg
0.0552 .0167 0.078 9 . 10 0.087 8 0.9542 0.086 1 0.9880
0.0507 .0160 0.0600 . 20 0.048 6 0.993 6 0.088 6 1.1054
0.058 8 .0154 0.0630 . 40 0.0722 0.976 7 0.1158 1.077 2
0.0425 0. 995 2 0.044 3 . 160 0.0589 0.987 8 0.1243 1.037 8
0.047 8 . 9824 0.1339 . 200 0.023 4 1.000 9 0.0867 1.005 8

3.2 TEEKEHHERMY Wit I [8] $E 7, U2 5 55 K R g i 5 A T
P4 2B 1 S B K R LU S S . DS BOR BT 2, BRI 45 )= 8 S K R SR I

4 £ A K SR Y R UL B R SE I
Fig.4 Simulated and measured soil water content of different layers

(a) 10em )2 (b) 20em /2 (c¢) 40cem )2 (d) 160 ecm + )2 (e) 200 cm 12
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Fig.5 Distribution of water content profile before and after a single precipitation
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Fig. 6  Simulation result of soil evaporation rate in the rain
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Transport Mode of Soil Moisture in Arid Areas Considering Air Effect

Zhu Hongyan' Jia Zhifeng’ Li Peicheng'”? Liu Xiuhua’
(1. College of Water Resources and Architectural Engineering, Northwest A&F University ,
Yangling , Shannxi 712100, China
2. Institute of Water and Development, Chang’ an University, Xi’ an 710054, China)

Abstract; In order to accurately describe the transport mode of soil moisture in arid areas, based on
previous studies, the model parameters and specific boundary conditions were determined according to the

actual situation of Shihezi Reclamation, and a two-phase mass and heat flow transfer model including
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water and air was established fit for this vadose zone-saturated zone, thereby simulating the dynamic
changes of soil moisture, soil temperature. The measured soil temperature, soil moisture were used to test
models. The results showed that the simulated soil temperature and moisture could well reflect variation of
measured values. Accuracy assessment indicators showed that the simulation accuracy of each soil layers
was high. Simulated results of the model considering the impact of air were closer to the measured
results. For the day rainfall of 9. 7 mm, infiltration depth could affect soil moisture of about 20 ¢m depth
for coupling model, and up to about 30 cm depth for a single model. The average evaporation rate of the
model considering air in the rain day was 7. 7% more than the result of the model without considering air.
In the day right after the rainfall event, the results without considering the effect of air pressure caused
evaporation rate 3. 19% lower than the results considering air effect. Calculating the total evaporation
during the simulation period, the results of the two models were very close. But based on the results of
water balance analysis of the two models, comparing calculated evaporation and simulated evaporation,
the results of the model considering air influence were considered reliable.

Key words; Shihezi Reclamation Vadose zone-saturated zone Two-phase flow model Soil

temperature  Soil moisture Evaporation
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Process of Runoff and Sediment Yield in Straw-covered Sloping
Fields Based on Automatic Runoff Monitoring Field

Zheng Zhiqi' Wang Shudong' He Jin' Wang Qingjie' Li Hongwen' Lu Zhanyuan’
(1. Beijing Key Laboratory of Optimized Design for Modern Agricultural Equipment, China Agricultural University, Betjing 100083, China
2. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Huhhot 010031, China)

Abstract ; The design of an automatic water runoff monitoring field was outlined. It consisted of six runoff
plots and a rainfall simulator, which was generally used to study erosive processes in sloping fields. A
German-made surface runoff measuring device ( Umwelt-Gerate-Technik GmbH, UGT) was used in this
runoff field, which effectively improved sampling efficiency and reduced human error through automatic
sampling and recording. The effect of straw cover on runoff processes and sediment yield on sloping fields
was investigated using this runoff monitoring field. The results demonstrated that the straw cover could
significantly decrease the rates of runoff and sediment deposition, and delay the onset of surface runoff
and reduce the total amount of soil loss by 54. 5% ~63. 8% . Maximum retention of plant residues as soil
cover can effectively avoid sharp increases in runoff and limit water scouring effects. It is significant for
alleviating soil erosion in sloping fields.

Key words: Runoff plot Simulated rainfall Process of runoff and sediment yield Sloping fields

Straw mulching



