
Geophysical Research Abstracts
Vol. 16, EGU2014-4966, 2014
EGU General Assembly 2014
© Author(s) 2014. CC Attribution 3.0 License.

Detection of subsurface runoff flow with soil water sensor network in an
experimental catchment
Antonio J Espejo-Pérez (1), Juan V Giráldez (1,2), Karl Vanderlinden (3), Aura Pedrera (3), and Gonzalo
Martínez-García (3)
(1) University of Cordoba, Dept. of Agronomy, da Vinci Bldg. Cra. Madrid km 396, 14071 Cordoba, Spain.
(g82espea@uco.es), (2) Institute for Sustainable Agriculture, CSIC, Dept. of Agronomy, Finca Alameda del Obispo, Apdo.
3048, 14080 Cordoba, Spain, (3) IFAPA, Natural Resources Area, Las Torres-Tomejil Center. Cra. Sevilla-Cazalla Km 12.2,
Alcalá del Río, Seville, Spain

Keywords: soil water balance, sensor network, rainfed olive catchment.

Soil water movement across hillslopes plays an important role in agriculture and environmental systems.
Part of the flow occurs over the soil surface, while another important fraction moves as subsurface runoff.
Nevertheless the latter fraction can often not be measured. We suggest to overcome this limitation by using high
frequency readings from soil water sensor networks. The aim of this work was to characterize soil water movement
within a small catchment during periods of several years.
Measurements were made in a 6.7-ha experimental catchment in SW Spain, with an average slope of 10% and a
shallow bedrock, limiting soil depth. Rainfall and runoff at the outlet of the catchment were measured during the
last eight years, while soil profile water content was measured at eleven locations during the last four years. A
total of 109 SWC sensors (10HS and 5TE, Decagon Devices, Pullman, WA) were installed and operated with a
temporal resolution of 5 min. The influence of antecedent moisture on rainfall-runoff response could be observed.
Water balances for individual events using the sensor measurements showed a stable spatial and temporal pattern,
with a soil water accumulation higher than rain volumes in areas near the drainage channel. The water balances
at different soil depths evidenced the existence of lateral subsurface flow, influenced by the presence of bedrock,
and preferential water recharge in the central part of catchment, where the topography changes from a concave
to convex shape. The results illustrate that data provided by soil water sensor networks can be used to assess
subsurface flow. The method will be further developed and used to improve the field evaluation of soil and water
conservation techniques.


