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Fig.2 Temporal processes of solute transport given by pulse model and experimental data measured at different distances
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Fig.4 Temporal processes of solute transport given by normal distribution model and experimental data measured at different distances
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Advanced method for measuring velocity of shallow flow
on hill-slope with an electrolyte tracer

Shi Xiaonan*?, Lei Tingwu**, Xia Weisheng*

(1. College of Hydraulic and Civil Engineering, China Agricultural University, Beijing 100083, China; 2. Institute of Tibetan Plateau
Research, Chinese Academy of Sciences, Beijing 100085, China; 3. Sate Key Laboratory of Soil Erosion and Dryland Farming on the
Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy of Science/Ministry of Water Resources, Yangling 712100, China;

4, College of Resources and Environment Science, Hunan Normal University, Changsha 410081, China)

Abstract: The measurement of velocity of shallow water flow is of great importance for hill-dlope hydrology and soil erosion
prediction. The electrolyte tracer pulse model was found to be unable to predict the velocity correctly at short distance though
it is desired for portable apparatus development. In this paper, electrolyte tracer normal distribution model was proposed by
using Normal distribution function as boundary condition instead of pulse function to predict velocity of shallow water flow.
An improved method for measuring the flow velocity was advanced based on the Normal Distribution Model, which uses the
convolution integral of the pulse response and the normal distribution boundary as the more realistic solution to the solute
transport processes. By fitting the Normal Distribution Model with the actually measured solute transport processes, the flow
velocity values under different conditions were estimated. Compared with the velocity values measured with the pulse model,
the Normal Distribution Model reduced the measurement errors at different locations to different degrees. The results will
provide theoretical foundation for advanced apparatus devel opment of velocity measurement.
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