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The ESA’s SMOS mission [1] has been recently launched to provide global soil
moisture maps to improve climate and hydrologic models. This mission needs an
intensive calibration and validation (CAL/VAL) of the soil moisture products and thus,
in-situ data collocated with the space-borne measurements are needed. In this
framework, the long-term field experiment GPS and Radiometric Joint Observations
(GRAJO) is being undertaken since November 2008 until the end of the Commissioning
Phase [2].

The main purpose of the GRAJO field experiment is to jointly use radiometry
and GNSS-Reflectometry (GNSS-R) to study the effect of vegetation and soil surface
roughness on soil moisture retrievals. This experiment is carried out at the REMEDHUS
(Red de Medicion de la Humedad del Suelo) site which is a soil moisture measurement
network that has been selected as a secondary CAL/VAL site for SMOS. REMEDHUS
covers a 40 x 30 km? area located at the Duero basin, Zamora, Spain, and has a
continental and semiarid climate, with cold winters and warm summers (12°C annual
mean temperature and 400 mm mean rainfall). The GRAJO experiment includes two
type of activities: 1) long-term observations to study the evolution of the geophysical
parameters and the farming over a full-year; 2) short-term experiment, to intensively
test the effect of soil moisture and roughness on the brightness temperature
measurements and GPS-reflectometry data by intentionally changing these soil

parameters.



The GRAJO field experiment includes LAURA: a ground-based L-band
radiometer [3], and SMIGOL: an Interference Pattern Technique (IPT) GPS
reflectometer [4]. During the intensive experiment carried out in July 2009, the griPAU
[5] instrument has also been deployed in the field. The griPAU instrument is a GNSS-R
receiver that computes in real time the Delay-Doppler Map (DDM) equation [6]: one
complex DDM every 1 ms that can then be averaged coherently and incoherently at
user’s wish. This instrument has been already used in a field experiment over the ocean

surface for sea-state determination and sea surface salinity (SSS) retrieval purposes [7].

The DDM contains information about both the scattering geometry, and the
scattering surface itself. Therefore, soil moisture is a key parameter determining the
scattering coefficient of the measured surface, and to less extent soil surface roughness
and vegetation. The measured DDMs will be presented in different irrigation conditions
and will be compared to the theoretical predictions. It is expected that soil moisture

retrievals will benefit from radiometric and reflectometric data.
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