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Figure 1: Flow diagram L2A image + scene
Introduction fCover Processor
v
* |dentifying pure soil spectra from remote sensing To find pure soil spectra, a fractional vegetation cover processor (fCover) is used to .
. .. . : . Endmember Extraction
images is vital for: calculate per pixel soil abundances (Figure 1). (SSEE)
* mapping soil parameters (soil organic carbon, 1. Identify pure spectra (vegetation and soil) from the image using a spatial-spectral
soil mineral composition) endmember extraction method and compile these into an endmember library. !
. _assessing sqil healt.h 2. Label each endmemb.er. as PV, NPV or bare soll wiﬁh alRandom. F.ores.t classifier. Unlabelled Endmember
e integrating into soil models. 3. Using a MESMA unmixing approach, treat each pixel in the original image as a library
« However, pixels are often large and a mixture of soil linear combination of one PV spectrum, one NPV spectrum and one soil spectrum
and vegetation. from the labelled endmember library. An additional component for shade is also v
« A clear strategy is required to disentangle spectral considered and the results are optionally normalised to sum to one. The weights : 5
: : : : : Trained classifier (RF) Sl o
signals of soil, photosynthetically active vegetation on each component correspond to the abundance of each class. classification
(PV) and non-photosynthetically active vegetation Expected accuracies (expressed as abundance RMSE) shown in Figure 2.
(NPV) 4. Use the abundance value derived for the soil class to identify pixels of relatively Y
« Hyperspectral images are required to distinguish pure bare soil. Zﬁv‘f’mﬁ?gﬁ;?f;‘;ﬂhyeﬁiiﬁi Actve . | Labelled Endmember
between these different classes, taking advantage BS — Bare Soil library
of well resolved spectral features (incl. ligno- T
cellulose absorption feature at ~2100 nm, clay T T P *
absorptions at ~2200 nm) | 00 s T | il Used (2, Spectral Unmixing W
« Hyperspectral sensors are becoming more feasibility score (BEShA
abundant: DESIS, PRISMA, HISUI, EnMAP, CHIME, e

RMS

SBG, HySpex, AVIRIS-NG. 1 I 1 N R A S

[ e e e e e

oo b L L Figure 2: Abundance error estimation (as RMSE) for
------------------ fCover results at PRISMA/ENMAP resolution (450-

0.05 2500 nm) and DESIS resolution (450-1000 nm) based
- 1T L 1 L L 1 on a synthetic study. The RMSEs are derived for all

0.00 o T
classes and for each individual class.
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Camarena, Spain
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Figure 3: From Left: A. RGB DESIS image; B. fCover
iImage where red represents 100% bare soil cover,
blue represents 100% NPV cover and green
represents 100% PV cover; C. A >60% soil cover
mask overlaid onto the RGB image; D. Pure soil
spectra found in the image at numbered locations

The first study uses observations of Camarena, central Spain from the spaceborne system DESIS. Camarena is a rainfed agricultural area covering about 75 km? in a semi-arid climate (Figure 3A). The results of
the fCover processing show a dry region with widespread areas of NPV (shown in blue in Figure 3B). There are few pure soil pixels — the masking applied in Figure 3C is a result of thresholding with soil
abundances greater than 60%. Three examples of these pure soil spectra are given in Figure 3D at the numbered locations.
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Figure 4: From Left: A. RGB PRISMA image;
B. fCover image where red represents 100% bare soll
cover, blue represents 100% NPV cover and green
represents 100% PV cover; C. A >80% solil cover
mask overlaid onto the RGB image; D. Pure soil
spectra found in the image at numbered locations

The second case study covers a 900 km? area in central Israel with spaceborne data from
PRISMA (Figure 4A). The observation includes agricultural and urban areas as well as
expanses of bare soil. With fCover (Figure 4B), a large area of soil shown in red is
identifiable in the bottom right corner of the image. The masking applied in Figure 4C
denotes areas where the soil abundance was found to be greater than 80%. Three of these
pure soil spectra are shown in Figure 4D from the numbered locations.
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