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S.C. Steele-Dunne (1), JJH.A.M. Jansen (1), C. Hatch (2), T. Ochsner (3), M.H. Cosh (4), G. Dong (3), N. van de
Giesen (1), S. Tyler (5), and J. Selker (6)

(1) Water Resources Management, CiTG, TU Delft, The Netherlands (s.c.steele-dunne @tudelft.nl), (2) Department of
Geosciences, University of Massachusetts Amherst, MA, USA (chatch@geo.umass.edu), (3) Department of Plant and Soil
Sciences, Oklahoma State University, Stillwater, OK, USA (tyson.ochsner@okstate.edu) , (4) USDA-ARS Hydrology and
Remote Sensing Laboratory, Beltsville, MD, USA (michael.cosh@ars.usda.gov), (5) Department of Geological Sciences and
Engineering, University of Nevada, Reno, NV, USA (styler@unr.edu), (6) Department of Biological & Ecological
Engineering, Oregon State University, Corvallis, OR, USA (selkerj@engr.orst.edu)

Distributed Temperature Sensing (DTS) is presented as a novel experimental technique to monitor soil temper-
ature, moisture and heat flux from the meter to kilometer scale. In DTS, fiber optic cables are used to measure
temperature at a resolution of ~1m in cables up to Skm in length. Two strategies, Active and Passive DTS, can
determine the soil thermal properties and moisture content. In Active DTS, a heat pulse is applied to the protective
armor on the cable and the temperature response in the cable is monitored. This response depends on the thermal
properties of the surrounding soil, variations in which are largely dependent on its moisture content. In Passive
DTS, a profile of temperature measurements at different depths monitors soil temperature dynamics in response
to the daily net radiation cycle. Amplitude and phase differences between the temperatures at different depths are
dictated by the thermal properties of the soil. Amplitude analysis, an inversion approach or data assimilation can
be used to infer the soil thermal properties (or moisture content) and heat fluxes.

Results will be presented from two distinct field installations. Data collected from April to July 2011 at the SMAP
Marena Oklahoma In-Situ Sensor Testbed (MOISST) were used to monitored soil temperature and moisture
variations in a tallgrass prairie. Results are compared to continuous measurements from point sensors at three
locations at the site, as well as distributed point measurements and large-area measurements from the new
COSMOS sensor. From March to September 2011, cables were buried at a grass site in Delft, the Netherlands
to measure soil moisture and heat flux. Results are validated with soil moisture, thermal property and energy
balance measurements. Results from the two installations will be used to explain the technology, discuss the
merits and challenges of using this approach, and to demonstrate its value as a tool to monitor transfer process in
the soil-plant-atmosphere continuum from the meter to the kilometer scale.



