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Advanced Sensing Methods at EESA
Complex interactions among Earth’s different compartments and ecosystem components take place across a wide range of 
spatial and temporal scales, challenging us to collect the right type of data at the right place and time to better understand the 
underlying mechanisms driving ecosystem behavior. EESA scientists recognize the important role ecosystem and environmental 
sensing plays in providing datasets critical to developing predictive models capable of forecasting environmental changes in 
unprecedented spatial detail 5, 10, 25, or 100 years into the future. 

The scientists, engineers, and technicians at Berkeley Lab are developing and deploying advanced instrumentation, sensor 
networks, and data acquisition systems to non-invasively sense a wide range of attributes governing Earth and environmental 
system behavior.

Contact Yuxin Wu at ywu3@lbl.gov for more information. 

EESA’s Advanced Sensing Methods at a Glance

The scientific imperative of our time is to protect 
and use the Earth’s abundant resources wisely 
amidst record-breaking global temperatures; sea-
level rise; fresh water scarcity, and extreme storms, 
floods, droughts, and fires. Despite these challenges, 
technological advances present an unprecedented 
opportunity to integrate a new suite of tools and 
expertise capable of understanding Earth’s complexity. 

One of the 17 U.S. Department of Energy national laboratories, Lawrence 
Berkeley National Laboratory was founded in 1931 on the belief that the 

biggest scientific challenges are best addressed by teams.

eesa.lbl.gov

A soils testbed developed at EESA provides a “playground” for testing model-experiment integration 
and interaction; sensor selection, performance calibration, inter-sensor interference, and sensor 
integration across scales; as well as data transmission and telemetry capabilities.

bit.ly/2L3BXPc

Berkeley Lab researchers developed a new approach for monitoring terrestrial ecosystems, and have 
used the system to discover new insights about how processes in different compartments of an Arctic 
Tundra ecosystem interact over space and time. 

bit.ly/2QYTDPQ

With the introduction of a small device that sits inside a well-bore deep underground, scientists can 
now both create a fracture in subsurface rock and measure its aperture in real-time using the same 
instrument.

bit.ly/2s7c0HB

A tool developed at EESA sends a small electrical current into the plant stem, non-invasively sensing 
the electrical response of both roots and soil. It can provide information on factors such as root mass, 
soil texture, and moisture content, and describe how these variables change over time.

bit.ly/2sjsZGQ

Fiber-optic sensing techniques help EESA researchers remotely measure environmental factors and  
are capable of helping detect the presence of groundwater, changes in permafrost conditions, and a 
variety of other ecosystem traits both above and below ground.
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