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Research Fellowship on GNSS Remote Sensing at ESTEC
Overview of the Division’s mission

The role of the Future Missions Division is to prepare new missions and technologies for ESA’s Earth observation (EO) programmes. The Division work includes preparatory studies for new Earth Science and Earth Application missions, implemented with both external and internal activities. It also includes also the coordination of EO technology preparation activities performed within the whole of ESA and the definition and execution of specific technology research and development.

Overview of the field of activity proposed

The present Research Fellowship is related to spaceborne remote sensing with GNSS (global navigation satellite systems) signals as signals of opportunity, focussing on two distinct techniques: GNSS Radio Occultation (GNSS-RO) and GNSS Reflectometry (GNSS-R). The emphasis of the work (whether GNSS-R or GNSS-RO) and a detailed work plan will be defined with the selected Research Fellow, based also on background and interests.

GNSS-RO

GNSS-RO is a passive technique to measure the Doppler frequency of received GNSS signals while they cross the atmosphere. Time-evolutions of the Doppler frequency are then further processed to retrieve atmospheric refractivity, temperature and humidity. High quality and global observations of atmospheric temperature and humidity profiles are of great importance for real time assimilation in NWP (Numerical Weather Prediction) and climate monitoring. Due to its simplicity, high accuracy, high vertical resolution and simple absolute calibration, GNSS-RO has gained a lot of interest in the last two decades. GNSS-RO instruments are currently flying on various operational and scientific missions (e.g. MetOp, COSMIC), demonstrating and confirming the uniqueness of such a technique.

Currently on MetOp near-real-time operational products (e.g. atmosphere refractivity/temperature profiles at Level 2 and bending angle profiles at Level 1b) are obtained by means of the so-called geometric optics inversion processing, which converts the measured Doppler frequency evolutions into profiles of bending angle. The geometric optics (GO) technique is simple, however it has limited capabilities, and in general cannot be applied to the lower troposphere (below say 8 km), where the signal is subject to strong amplitude/phase fluctuations due to multipath (caused by atmosphere refractivity gradients). Various wave optics (WO) techniques have been proposed and also currently implemented that should be able to overcome the limitations of GO. These WO techniques, in order to obtain bending angle profiles, need the measurement not only of the carrier phase but also of the carrier amplitude. 

For next-generation missions/instruments, scientists are requesting also better penetration into the lower troposphere. On the other hand, the upcoming deployment of new GNSS constellations (i.e. Galileo, Beidou-Compass) and the update of GPS, and associated signal characteristics (e.g. inclusion of pilot signals, longer codes, higher chip rates) will certainly improve on end-to-end performance. 

In order to support next generation missions (e.g. MetOp-SG), the main objectives of the present RF  opportunity are:

· to analyse the use of WO processing methods in combination with new GNSS signals in order to derive specifications for next-generation instruments (such as carrier amp/phase measurement accuracy) and analyse achievable performance.

· to define and analyse novel on-board tracking concepts exploiting novel GNSS signals in order to improve tracking robustness, acquisition time in rise occultations and data-gaps. Code + Carrier open-loop and carrier closed-loop with pilot signals will be analysed as minimum. Optimal on-board tracking parameters will be derived.

· To build an end-to-end simulation software of a GNSS RO chain

GNSS-R

GNSS-R is a remote sensing technique with the potential to perform global, frequent, stable and accurate observations of various geophysical processes. GNSS-R is a multi-static concept exploiting the earth-reflected signals emitted, received and processed by a spaceborne, airborne or ground stationary platform. Proposed applications of GNSS-R include, among others, ocean scatterometry, ocean mesoscale altimetry and sea wind-speed retrieval.

In the recent years, demonstrations have been carried out from spaceborne (e.g. GPS receiver on-board the UK-DMC satellite) or airborne platforms. Yet, other GNSS-R experiments are already planned or proposed for the coming years, such as the GNSS SSP (Sea State Payload) on-board TechDemosat-1 and GEROS-ISS (GNSS REflectometry, Radio Occultation and Scatterometry onboard ISS).

The main objective of the present RF (Research Fellow) proposal to advance the research into GNSS-R applications, particularly for scatterometry . The activity shall focus on:

· Analysis of state-of-the-art models characterising the surface and associated electromagnetic scattering,

· Analysis of experimental data,

· Development of retrieval algorithms,

· Development of a detailed simulation of the observation technique

· Assessment of system performance.
 Required qualifications

Applicants must have completed their PhD (or equivalent) studies in engineering or physics.  Experience with remote sensing or electromagnetic wave propagation and interactions will be an asset. Also, familiarity with software tools like MATLAB would be an asset. 

Applicants should have good analytical and communication skills and should be able to work in a multi-cultural environment in a fairly autonomous manner. 

Applicants must be fluent in English and/or French, the working languages of the Agency. A good proficiency in English is required.

How to Apply

Information on the ESA Research Fellowship Programme and the application form are available at: http://www.esa.int/SPECIALS/Careers_at_ESA/SEMICLRTJRG_0.html.

Applicants should send their application as described on the ESA web site (CV, covering letter, description of the research interest, list of publications and the filled-out RF application form) to temp.htr@esa.int. If not possible by email, the reference letters can also be sent via normal mail to: ESTEC HR Division, HFI-HTR, ESA/ESTEC; Keplerlaan 1, PO Box 299, 2200AG Noordwijk ZH, The Netherlands).

Applications satisfying the general conditions for eligibility, to be submitted by 23 June 2013,  will be evaluated and successful applicants will be invited for an interview. 

Interested candidates are highly encouraged to visit the ESA website: www.esa.int.
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