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different experimental conditions
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Tab.2 Hammered-in and simulated 1-D initial infiltration

rates under different experimental conditions
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4 0.99 1216.81 243.00
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A New Experimental Method for Observing Initial Soil
Infiltration under Ring Infiltrometer

Zhang Jing' Lei Tingwu'® Zhang Guanghui®® Cai Chongfa’ Huang Yanhe’ Yang Xiusheng’
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China
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Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China
3. School of Geography, Betjing Normal University, Beijing 100875, China
4. College of Resource and Environment, Huazhong Agricultural University, Wuhan 430070, China
5. College of Resource and Environmental Science, Fujian Agricuture and Forestry University, Fuzhou 350002, China

6. Department of Natural Resources Management and Engineering, University of Connecticut, Storrs, CT 06269, USA)

Abstract. The initial soil infiltration rate affects and determines rainfall runoff, hydrological processes
and soil erosion process. A new experimental method and device were suggested to test the initial
infiltrability of soil under ring infiltrometer. The water distribution in the soil profile as made by the initial
infiltrated water was visually observed and the initial process of soil infiltration was estimated. The
specially constructed ring could be disassembled into two halves so as to conveniently observe the
distribution of the infiltrated water. The detailed structure of the special designed ring and its application
methodologies were detailed. An infiltration ring made of plexiglass was used to comparatively observe the
1-D infiltration process with refilled soil of the same density. The diameter of the disassemble ring was
35 ¢cm, as the standard. A series of infiltration experiments were conducted with silt loam taken from
Beijing. The experiment involved three soil bulk densities, 1.2 g/cm’, 1.3 g/cm’, and 1.4 g/cm’ and
three hammering energy levels, determined by the weights of hammers of 1 kg, 2 kg, 4 kg, freely falling
down from 1 m height. Two liters of water were used for the observations in every experiment, with two
replicates. The wetted soil volume in the ring showed that the actually wetted soil column by the
infiltrated water consisted of the radial/horizontal infiltration caused by the gaps between the ring wall and
soil and the vertical infiltration from the ground surface. The preferential flow between the ring wall and
the soil significantly influenced the accuracy of the measured infiltration rate. The errors increased with
the increase of soil bulk density. The observed initial infiltration, in terms of the radial infiltration width
and the vertical infiltration depth was approximately equal. The depth of vertical infiltration was 1. 001
times of radial infiltration width. The initial infiltration rate measured was 3. 3 times of the simulated 1-D
initial infiltration rate. This study will supply a method for assessing soil infiltration rate measured by ring
infiltrometer.

Key words: Ring infiltrometer Experiment equipment Measurement effect Radial infiltration



