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Vegetation, soil and water
fluxes - how to monitor

with remote sensing?
Prof. Dr. Michael Vohland

Prof Vohland was last year’s recipient of
RSPSoc’s Len Curtis Award. This award

is given in recognition of an outstanding

technical work published in the preceding year in the Society’s journal,
International Journal of Remote Sensing. Here, Prof Vohland gives readers a
brief overview of his career, research focus and the forward direction for remote

sensing studies concerned with flux estimation.

| was not aware of the potentials of remote sensing before | studied Physical Geography. In the courses and lectures held by
Prof. Dr. Hellmut Schroeder-Lanz (one of the pioneers of geographical remote sensing in Germany) and his team, | saw that
remote sensing can be a powerful tool for land surface observation, to study urbanisation, land use changes, and the state of
vegetation and soils.

| studied Physical Geography at the University of Trier (Germany) in the nineties (1990-1997). Since then, a new era of remote
sensing has begun with a series of new Earth observation satellites, with imaging spectroscopy emerging as an operational
monitoring tool and with a variety of quantitative approaches and algorithms for remote sensing data analysis; many concepts
of integrating and assimilating remote sensing data in crop growth, SVAT and hydrologcial models have been developed and
applied. In this field, | performed my PhD studies, receiving my PhD degree in 2002 for a thesis on the optimisation of model-
based computations of water budgets by the integration of optical remote sensing data.

In 2003, | was offered the junior professorial chair of Remote Sensing and Geoinformatics at the University of Trier (Faculty
of Geography and Geosciences). In the years as junior professor, | advanced my expertise in ecosystem assessment studies
with multi- and hyperspectral remote sensing systems. The coupling of remote sensing data and hydrological models is still
one of my major research topics, and | am involved in the working group “Research and future perspectives” in the Scientific
Community of Hydrological Sciences (German Association for Water, Wastewater and Waste). Ongoing research in this field
focuses on the multiscale assessment of energy and water budgets in complex terrain using a data assimilation concept with
remote sensing data and hydrologic and atmospheric modelling approaches (as a cooperative project at Trier University).

Vegetation and, more recently, soil monitoring are further research themes, mainly based on hyperspectral image data (e.g.
HyEurope 2005, 2009), and non-imaging field spectroradiometer measurements (VIS-NIR spectroscopy). Key issues in this
field are data pre-processing, parameter retrieval (by e.g. canopy reflectance modelling or multivariate data analysis) as well
as scaling issues. With respect to soil parameters, my work focuses on the spatially distributed retrieval of soil organic matter
(SOM) and SOM fractions. To provide detailed information on SOM, an ongoing cooperative project will combine airborne

and in-field spectroscopy with higher resolved laboratory VIS-NIR, FTIR and Raman spectroscopy, together with advanced
laboratory fractionation schemes to identify SOM pools of different stability and turnover rate. The main goal is to obtain
stable SOM prediction models on landscape scale (using techniques as 2D correlation spectroscopy and multiblock PLS) and to
reduce or close the gap between lab, field and imaging spectroscopy.

Figure 1 on the facing page shows my research challenge - how do we close the gap between the lab-based understanding
of remote sensing signatures, field spectra, collected in natural illumination conditions, and scaled-up remote sensing
measurements made from aircraft or satellite platforms? This continues to be a research challenge and it is something I'm
working on addressing through current projects.
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Figure 1: How to close the gap? Inter-comparison of field spectral measurements and those collected from EO sensors
continues to be a research challenge (top). This is exemplified by a graphical comparison of lab spectra, field spectra
(ASD FieldSpec FR instrument) and HyMap (airborne imaging sensor) spectra for two bare soil plots (left: loamy-sandy
cambisol (iron- rich sandstone); right: clayey-loamy calcaric cambisol (limestone) acquired during HyEurope 2009 near
Trier, Germany)
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