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production using drone-based imaging spectrometry and photogrammetry
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N EkJE: Remote Sensing of Environment,2020

2 Drones offer entirely new prospects for precision agriculture. This study investigates
the utilisation of droneremote sensing for managing and monitoring silage grass swards. In
northern countries, grass swards are fer-tilised and harvested three times per season when
aiming to maximise the yield. Information about the grassquantity and quality is necessary
to optimise these operations. Our objectives were to investigate and
developmachine-learning techniques for estimating these parameters using drone
photogrammetry and spectral ima-ging. Trial sites were established in southern Finland for
the primary growth and regrowth of grass in thesummer of 2017. Remote-sensing datasets
were captured four times during the primary growth season and threetimes during the
regrowth period. Reference measurements included fresh and dry biomass and several
qualityparameters, such as the digestibility of organic matter in dry matter (the D-value),
neutral detergent fibre (NDF),indigestible neutral detergent fibre (iNDF), water-soluble
carbohydrates (WSC), the nitrogen concentration(Ncont) in dry matter (DM) and nitrogen
uptake (NU). Machine-learning estimators based on random forest (RF)and multiple linear
regression (MLR) methods were trained using the reference measurements and tested
usingindependent test datasets. The best results for the biomass estimation, nitrogen
amount and digestibility wereobtained when using hyperspectral and 3D data, followed by
the combination of multispectral and 3D data.During the training process, the best
normalised root-mean-square errors (RMSE%) were 14.66% for the drybiomass and 12% for
fresh biomass; the best RMSE% values for NU, the D-value and NDF were 13.6%, 1.98%and
3% respectively. For the primary growth, the accuracies of all quality parameters were
better than 20% withthe independent test datasets; for the regrowth, the estimation
accuracies of the D-value, iINDF, NDF, Ncont andNU were better than 20%. The results
showed that drone remote sensing was an excellent tool for the efficientand accurate
management of silage production.
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2 . Validation practices for satellite soil moisture retrievals: What are (the) errors?
M@EkJE: Remote Sensing of Environment,2020
#ZE: This paper presents a community effort to develop good practice guidelines for the

validation of global coarse-scale satellite soil moisture products. We provide theoretical
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background, a review of state-of-the-art methodologies for estimating errors in soil
moisture data sets, practical recommendations on data pre-processing and presentation of
statistical results, and a recommended validation protocol that is supplemented with an
example validation exercise focused on microwave-based surface soil moisture products.
We conclude by identifying research gaps that should be addressed in the near future.
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3 . Ecosystem health report cards: An overview of frameworks and analytical
methodologies

M EkJR: Ecological Indicators,2020

#ZE: Ecosystem health report cards have become increasingly more important tools for
communicating environmental state and assessing progress towards management goals.
We provide an overview of the major analytical methods underpinning the translation of
observed data into robust health indices. In particular, we outline the process of indicator
selection, illustrate a variety of index metrics and describe index aggregation with
consideration for weighting and the propagation of uncertainty.
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5 . Monitoring landscape changes and spatial urban expansion using multi-source remote
sensing imagery in Al-Aziziyah Valley, Makkah, KSA

N @R : The Egyptian Journal of Remote Sensing and Space Science,2020

@ E . The CORONA satellite imagery acquired in 1967 enabled retrieving the initial
geomorphic landscape of Al-Aziziyah valley which comprises mountain ridges, extended
mountain ridges, isolated hills, and alluvial plains. The CORONA image implied a minimal
landuse features in Al-Aziziyah valley. On the other hand, the QuickBird image acquired in
2005 demonstrated extensive urban expansion on the expense of the initial morphologic
features. The various urban features have occupied ~62% of Al-Aziziyah valley. The
residential areas and road networks are the major landuse features occupying ~39% of the
entire study area. The governmental, hotels, educational, and the commercial features
along with the public service locations represented ~21% of the study area. The QuickBird
image acquired in 2005 enabled mapping the bare lands located among the various landuse
features along with the mountainous areas that are under preparation for future urban
expansions. Both the bare lands and the planned mountainous areas represented ~18% of
the study area. All urban expansions have occurred either over, through, or instead the
various initial morphologic features resulting in reshaping the physiographic characteristics
of the landscape of the study area.
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7 . Mapping erosion and deposition in an agricultural landscape: Optimization of UAV
image acquisition schemes for SfM-MVS

kB : Remote Sensing of Environment,2020

ZE: Structure-from-motion (SfM) and multi-view stereo (MVS) algorithms coupled with
the use of unmanned aerial vehicles (UAVs) have become a popular tool in the geosciences
for modelling complex landscapes on-demand allowing for high-resolution topographic
change-detection studies to be conducted at minimal cost. To identify the effects of UAV
image orientation on the accuracy of SfM-MVS 3D surface models, we tested four different
UAV image acquisition schemes that incorporated both nadir and oblique imagery of an
agricultural field. The coupling of nadir and oblique imaging angles led to the highest surface
model accuracy in the absence of ground control points (GCPs; vertical RMSE: 0.047 m,
horizontal RMSE: 0.019 m), while with a normative distribution of GCPs the nadir-only
image sets had similar accuracy metrics (vertical RMSE 0.028 m, horizontal RMSE 0.017 m)
to surface models generated with nadir and oblique imaging angles (vertical RMSE 0.028 m,
horizontal RMSE 0.013 m). Homologous keypoint matching between nadir and oblique
imagery was poor when the survey conditions were bright and the surface texture of the
field was homogeneous, leading to broad-scale vertical noise in the generated surface
models. Results indicate that a nadir-only image set accompanied with a dense deployment

of GCPs is the most ideal for SfM-MVS agricultural 3D surface reconstructions. The
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diachronic analysis of surface models generated from nadir-only image sets were able to
detect surface-change >0.040 m in depth (i.e., rill and gully erosion, depositional zones) and
were comparable to results obtained from a terrestrial laser scanner. Stable GCPs should be
used where possible to ensure precise co-registration between subsequent UAV surveys.
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