
SEPHAS Weighing Lysimeter Facility 

Boulder City, NV 

 

ñThe place to study environmental processes in  

an arid climateò 

Collaborations and Funding 
The lysimeter facility was built by 
researchers from DRI, UNLV, and UNR 
and was funded by the NSF-EPSCoR grant 
no. EPS-0447416. DRI continues to seek 
research partnerships and collaborations to 
fund new and ongoing research. 

What happens in a lysimeter? 

Soil and weather measurements are made 
at 15 to 30 minute intervals using more 
than 150 sensors. These data include 
parameters such as moisture content, air 
and soil temperature, and precipitation. 
Researchers measure how moisture and 
temperature of  the soil change during and 
between storm events. This allows to 
study how much storm water is stored in 
the soil during dry periods and available 
for plant growth. This information is 
important to better understand desert 
environments in the southwestern United 
States, such as the Mojave Desert as well 
as deserts world-wide. 

Construction of Lysimeter Facility  
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http://www.dri.edu/sephas-lysimeters  

In July 2008, DRI began monitoring the  
hydrologic cycle and environmental 
processes using three large containers 
filled with soil, so-called lysimeters. The 
cylindrical containers are 7.4 ft in diameter 
and 9.8 ft high. Each lysimeter contains 
423.8 ft3 (12 m3) of  re-packed Arizo sandy 
loam collected from Eldorado Valley and 
sits on a separate weighing scale. The 
scales allow scientists to determine how 
much rain infiltrates, runs off, and is used 
by vegetation. Each lysimeters weighs 
62,000 lbs (28,000 kg) and the accuracy of  
the scale is Ñ14.4 oz 0.004ó of water 
(±408 g or 0.10 mm of  water).   

Tracers 

When the soil was installed, four 
conservative tracers were applied uniformly 
at four depths from 0.49-1.8 ft (0.15-0.55 m).  
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Packing soil to target bulk density 

 

 

 

Sensor arrangement in the Lysimeter 

What is a Lysimeter? 

A lysimeter enables researchers to study 
and understand the natural environment 
by capturing the natural water gain and 
loss in a soil column under controlled 
conditions such as infiltration, runoff, 
and evapotranspiration. 

Top view of lysimeter that is flush with the ground 

Installed Sensors 

Each lysimeter is instrumented with 153   
sensors installed at 15 different depths from 
0 to 9.5 ft (250 cm). The sensors include 17 
different instruments for measuring soil, 
water, gas, and temperature. 

Upscaling Environmental Processes 

Upscaling environmental processes is  
critical for research in environmental  
engineering, hydrology, and bio-
geosciences. The SEPHAS lysimeter      
facility bridges the gap between laboratory 
and field scale to improve our 
understanding of  water conservation and 
management, ground and surface water 
supply, groundwater recharge, flood 
control, and climate change.  

Underground view of instrumented lysimeter 

Meteorological Monitoring 

Atmospheric conditions are 
monitored using a fully 
equipped eddy-covariance 
meteorological tower   
measuring air temperature, 
relative humidity, 
precipitation, solar radiation, 
and wind speed and direction. 

Soil Measurement and Sampling 

Water content, matric potential, 
temperature, thermal properties, electrical 
conductivity, soil settlement, and erosion 
are measured. Ports for pore water 
sampling and access tubes for digital 
imaging of  soil cross sections are installed. 
As a special  feature, a distributed 
temperature sensing system is also installed 
to obtain horizontal temperature profiles at 
six depths as well as a continuous vertical 
temperature profile.  


