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1. Introduction – The dispersive and cohesive properties of soil moisture make it an important variable 

in regional microclimatic analyses and landscape change from runoff to weathering, partitioning, mass 

loss, and sediment transport in croplands. Thus, measurement of soil hydraulic conductivity is important 

for assessing soil properties and plays an important role in decision making in water resources 

management. Soil saturated hydraulic conductivity (Kfs) can be measured at the surface using field 

infiltrometers. However, measuring Kfs is a labour-intensive and repetitive task which may translate in 

estimate errors. Given the importance of accurate determination of Kfs for earth sciences, there are 

continuous research efforts to simplify the data measurement of Kfs [1-2]. In coherence with current 

trends in information technology, the authors present an automated field infiltrometer to aid in soil 

qualification tasks.   

 

2. Experimental  – Measurement of soil saturated hydraulic conductivity consists on applying a steady 

water flow in a soil sample. The water flows into a fixed area constrained by a metallic ring. Changes in 

water column height are measured and converted to volume of water applied. As more water is applied, 

the soil reaches a saturation level which results in a steady-state flow. The resulting response data is used 

to calculate the Kfs. The instrument developed for this application consists of four main components. A 

Mariotte container (water reservoir), a constant flow reservoir, metallic ring and the wireless 

instrumentation electronics. Tests were conducted in an experimental lysimeter to determine de Kfs of two 

types of soil: clay-type soil and sandy soil. The instrumentation electronics is based on a low-power 

microcontroller with proprietary firmware; the microcontroller acquires and processes the resulting data 

to calculate the corresponding Kfs using the Wu2 [3] method, and can transfer the test results to a client, 

namely mobile communications device or portable computer, via Bluetooth, for data persistence.  

 

3. Results and Discussion. The use of the automated field infiltrometer is intuitive and facilitates 

gathering soil hydraulic data on mobile communication devices. The device includes a self-calibration 

operation and thus reduces operator error. Furthermore, automation of the data acquisition hardware 

delivers processed information for in-situ, rapid assessment of the soil hydraulic conductivity properties. 

The proposed instrumentation is a cost-effective alternative to manually recording infiltration data. Kfs 

values for Clay-type (5.5 mm/h) and sandy soils (179 mm/h) are consistent with values reported.  

 

4. Conclusions – The high variability of soil hydraulic conductivity properties, requires multiple tests and 

continuous assessment to qualify regions for water resources management. The instrument developed for 

this application reduces operator error and the need for constant supervision. The instrumentation 

architecture allows firmware update so that Kfs estimation algorithms can be included.  
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