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Application of Lattice Boltzmann Method to Overland Flow’ s
Movement and Experimental Verification

Zhang Xiaona' Feng Jie’ Zhang Donghui’
(1. College of Hydrometeorology, Nanjing University of Information Science & Technology, Nanjing 210044, China
2. Water Resources Research Institute, China Institute of Water Resources and Hydropower Research, Beijing 100044, China

3. School of Naval Architecture & Ocean Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, China)

Abstract; As the main reason for soil water erosion, the overland flow process should be simulated
precisely to understand the mechanism of slop soil erosion process. Developed based on the kinetic
theory, Lattice Boltzmann method has advantages of concise programming, parallel computing and
complex geometric adaptability, etc. So its application in field of fluid motion becomes more and more
extensively. The detailed steps about applying Lattice Boltzmann method to the movement of overland flow
was given firstly, and then its validity was verified through artificial simulated rainfall experiment. The
results indicate that if the time is processed by multi-scale approach and the space is not, the equilibrium
distribution function is determined by the method of undetermined coefficients and multi-scale analysis,
the distribution function about nodes of the upper boundary is replaced by the equilibrium distribution
function through regarding the macroscopic upper boundary conditions as limiting conditions, and the
distribution function about nodes of the lower boundary is set by extrapolation format of distribution
function, Lattice Boltzmann method will successfully become a motion equation solver. The errors of
runoff depth are within +11% .

Key words: Overland flow Lattice Boltzmann method Multi-scale processing Equilibrium

distribution function Artificial simulated rainfall
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Sample Spacing of Spatial Variability of Soil Hydraulic Parameters
in Basin Scale Based on GPS and Google Earth

Wang Weihua' Wang Quanjiu®’
(1. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China
2. Institute of Water Resources and Hydro-electril Engineering, Xi’ an University of Technology, Xi’ an 710048 , China
3. State Key Lab of Soil Erosion and Dryland Farm on Loess Plateaw, Institute of Soil and Water Conservation, CAS & MWR,
Yangling , Shaanxi 712100, China)

Abstract; There are some problems, such as how to use advanced methods, how to make less work,
economical and reasonable experimental design and how to make representative sampling points during
soil analysis. The above-mentioned problems are becoming research difficulties and hotspots in recent
years. A research on spatial variability of soil hydraulic parameters basin scale in Jinghui Irrigation,
Shaanxi Province was made based on GPS and Google Earth methods. The results showed that saturated
soil moisture content and saturated hydraulic conductivity moderate variation in the regional scale show
out moderate variability and strong spatial dependence. The best-fitting models for saturated soil moisture
content and saturated hydraulic conductivity are spherical model and exponential model, respectively. As
for the above two, the sample spacing of 2. 38 km and 7. 14 km are recommended.

Key words: Soil hydraulic parameters Spatial variability =~ Sample spacing Basin scale  GPS

Google Earth



