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Hydrogeology research demands various kind of data to assess the problems it encounters. The data 

gathering process, however, faces variety of difficulties that can limit the research questions to be 

answered. Research can be limited by expensive data gathering equipment or absence of needed 

equipment.  Such shortcomings can be mitigated or even eliminated with the introduction of DIY (Do-

It-Yourself) low cost sensors that promises new kind of sensors with less expenses. This research is 

devoted to exploration, development and application of DIY low cost sensors for hydrogeology needs 

in Kazu Leja Valley pilot site and will give a recommendation for applicability of such kind of sensors 

for groundwater dependent terrestrial ecosystem (GDTE) monitoring. 

Groundwater is vital for GDTE sites thus it is important to assess groundwater dynamics both in vertical 

and horizontal scales. Groundwater movement in horizontal dimension can be estimated by using at 

least three piezometers installed in triangle like setup, but vertical flux of groundwater is more difficult 

to assess. Heat tracer methods are robust for vertical groundwater flux quantification in surface water-

groundwater interactions (Kalbus et al., 2006), therefore similar approach was chosen in this study.  

There are complex multilayer sediments beneath the Kazu Leja Valley site, however, the importance 

of these multi aquifers on GDTE was unknown, although it can be essential to the ecosystem.  

Multi-level temperature sensor was created to simultaneously collect groundwater temperatures at 

five depths (at 0.25, 0.5, 1.0, 1.5 and 2.5 m below surface) with the frequency of 5 minutes. Low cost, 

waterproof temperature sensors was used, and water bath calibration was performed prior 

installation. Temperature was used as groundwater flow tracer that can be translated into hydraulic 

parameters and groundwater movement with the help of specialised modelling software such as 

1DTempPro (Koch et al., 2015), that can account for advective and conductive heat transport in 

sediments.  

Such approaches can be supplemented by the groundwater head difference data between shallowest 

and deepest temperature sensor. Differential pressure sensor was developed for this purpose by using 

precise differential pressure transducer. Automatic, field deployed sensor was planned at the first 

hand, however tests in laboratory showed shortcomings in automatic sensor readings that are difficult 

to assess. As a result, semi-automatic sensor was developed that must be managed by operator on the 

field. Two small diameter piezometers installed at depths of interest should be used where two 

levelled open tube ports of the sensor system must be dipped simultaneously. The sensor system can 

yield hydraulic head difference with an accuracy of 0.5 mm and the measurement is independent of 

influence of wells, changes in atmospheric pressure or any kind of conversion or extra calculations.  

The data collected by developed vertical temperature profile sensor was used to estimate hydraulic 

parameters using 1DTempPro software. Hydraulic conductivity was estimated to be 0.002 m/d and 

porosity 0.5, however overall error of 0.17 °C for modelled temperatures is relatively small indicating 

that one-dimensional software was not able accounted for unknown factor – most likely lateral flow 

in subsurface. 

The research in Kazu Leja Valley pilot site showed that DIY low cost sensors can support GDTE 

assessment through innovative monitoring techniques, giving insight in groundwater dynamics. New 

kinds of sensor systems were developed that aren’t found on market in configuration that this research 

demands. Although some of initial ideas didn’t work as expected, overall experience with DIY low cost 

sensor development process is promising and can profoundly improve research. 
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