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Measurements of soil moisture, both its global distribution and temporal variations, are required to study the
water and carbon cycles. A global network of in situ soil moisture stations is needed to supplement datasets from
satellite sensors. In this study we demonstrate that signals routinely recorded by Global Positioning System (GPS)
receivers for precise positioning applications can also be related to surface soil moisture variations. Over a six
month interval, GPS-derived estimates from a 300 square meter area closely match soil moisture fluctuations
in the top 5 cm of soil measured with conventional sensors, including the rate and amount of drying following
multiple precipitation events. There are currently more than 5000 GPS receivers around the world that produce
publicly available data used in precise positioning. If they are located above natural surfaces and away from urban
structures, many of these GPS receivers could also be used to estimate soil moisture at no additional cost. GPS
data from these sites are available in near real-time, with L-band signals that complement future satellite missions.



