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1 . Integrating multiple land cover maps through a multi-criteria analysis to improve
agricultural monitoring in Africa

N @kJE: International Journal of Applied Earth Observation and Geoinformation,2020
2 Monitoring agricultural land cover is highly relevant for global early warning systems
such as ASAP (Anomaly hot Spots of Agricultural Production), because it represents the basis
for detecting production deficits in food security assessment. Given the significant
inconsistencies among existing land cover datasets, there is a need to obtain a more
accurate representation of the spatial distribution and extent of agricultural area in Africa.
In this research, we explore a fusion approach that combines the strength of individual
datasets and minimises their limitations. Specifically, a semi-automatic method is developed,
relying on multi-criteria analysis (MCA) complemented with manual fine-tuning using the
best-rated datasets, to generate two hybrid and static agricultural masks one for cropland
and another for grassland. Following a comprehensive selection of land cover maps, each
dataset is evaluated at country level according to five criteria: timeliness, spatial resolution,

comparison with FAO statistics, accuracy assessment and expert evaluation. A sensitivity
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analysis is performed, based on an evaluation of the impact of weight settings on the
resulting land cover. The proposed methodology is capable of improving agricultural
characterisation in Africa. As a result, two static masks at 250 m spatial resolution for the
nominal year 2016 are provided.
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2 . Towards smart farming: Systems, frameworks and exploitation of multiple sources
kR : Computer Networks,2020

ZE: Agriculture is by its nature a complicated scientific field, related to a wide range of
expertise, skills, methods and processes which can be effectively supported by
computerized systems. There have been many efforts towards the establishment of an
automated agriculture framework, capable to control both the incoming data and the
corresponding processes. The recent advances in the Information and Communication
Technologies (ICT) domain have the capability to collect, process and analyze data from
different sources while materializing the concept of agriculture intelligence. The thriving
environment for the implementation of different agriculture systems is justified by a series
of technologies that offer the prospect of improving agricultural productivity through the
intensive use of data. The concept of big data in agriculture is not exclusively related to big
volume, but also on the variety and velocity of the collected data. Big data is a key concept
for the future development of agriculture as it offers unprecedented capabilities and it
enables various tools and services capable to change its current status.This survey paper
covers the state-of-the-art agriculture systems and big data architectures both in research
and commercial status in an effort to bridge the knowledge gap between agriculture
systems and exploitation of big data. The first part of the paper is devoted to the
exploration of the existing agriculture systems, providing the necessary background
information for their evolution until they have reached the current status, able to support
different platforms and handle multiple sources of information. The second part of the
survey is focused on the exploitation of multiple sources of information, providing
information for both the nature of the data and the combination of different sources of data
in order to explore the full potential of ICT systems in agriculture.
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3 . Rainfall anomalies are a significant driver of cropland expansion

NERJE: PNAS,2020

#ZE . Rainfall anomalies have long occupied center stage in policy discussions, and
understanding their impacts on agricultural production has become more important as
climate change intensifies. However, the global scale of rainfall-induced productivity shocks
on changes in cropland is yet to be quantified. Here we identify how rainfall anomalies
impact observed patterns of cropped areas at a global scale by leveraging locally
determined unexpected variations in rainfall. Employing disaggregated panel data at the
grid level, we find that repeated dry anomalies lead to an increase in cropland expansion in
developing countries. No discernible effects are detected from repeated wet events. That
these effects are confined to developing countries, which are often dominated by
small-holder farmers, implies that they may be in response to reduced yields. The estimates
suggest that overall, in developing countries, dry anomalies account for ~9% of the rate of
cropland expansion over the past two decades. We perform several tests to check for
consistency and robustness of this relationship. First, using forest cover as an alternative
measure, we find comparable reductions in forest cover in the same regions where cropland
expands due to repeated dry anomalies. Second, we test the relationship in regions where
yields are buffered from rainfall anomalies by irrigation infrastructure and find that the
impact on cropland expansion is mitigated, providing further support for our results. Since
cropland expansion is a significant driver of deforestation, these results have important
implications for forest loss and environmental services.
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5 .Using HJ-ccD image and pLS algorithm to estimate the yield of field-grown winter wheat
kR Scientific Reports,2020

2. Remote sensing has been used as an important means of estimating crop production,
especially for the estimation of crop yield in the middle and late growth period. In order to
further improve the accuracy of estimating winter wheat yield through remote sensing, this
study analyzed the quantitative relationship between satellite remote sensing variables
obtained from HJ-CCD images and the winter wheat yield, and used the partial least square
(PLS) algorithm to construct and validate the multivariate remote sensing models of
estimating the yield. The research showed a close relationship between yield and most
remote sensing variables. Significant multiple correlations were also recorded between
most remote sensing variables. The optimal principal components numbers of PLS models
used to estimate yield were 4. Green normalized difference vegetation index (GNDVI),
optimized soil-adjusted vegetation index (OSAVI), normalized difference vegetation index

(NDVI) and plant senescence reflectance index (PSRI) were sensitive variables for yield
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remote sensing estimation. Through model development and model validation evaluation,
the yield estimation model’s coefficients of determination (R2) were 0.81 and 0.74
respectively. The root mean square error (RMSE) were 693.9 kg ha™ and 786.5 kg ha™. It
showed that the PLS algorithm model estimates the yield better than the linear regression
(LR) and principal components analysis (PCA) algorithms. The estimation accuracy was
improved by more than 20% than the LR algorithm, and was 13% higher than the PCA
algorithm. The results could provide an effective way to improve the estimation accuracy of
winter wheat yield by remote sensing, and was conducive to large-area application and
promotion.
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6 . Agriculture in Hilly and Mountainous Landscapes: Threats, Monitoring and Sustainable

Management

N EkJE: Geography and Sustainability,2020

2 Agricultural landscapes cultivated in hilly and mountainous areas, often with terracing
practice, could represent for some regions historical heritages and cultural ecosystem
services. For this reason, they deserve to be protected. The complex morphology that
characterises them, however, makes these areas intrinsically susceptible to hydrogeological
instability, such as soil loss due to surface erosion or more severe mass movements. We can
identify three major critical factors for such landscapes. The first is related to the
socio-economic evolution of contemporary civilization, that increased the land
abandonment of several rural regions, leading therefore to a lack of maintenance. A second

element is the unsustainable agricultural practices, such as excessive heavy-mechanization
that cause soil compaction thus accelerating degradation. Finally, the climate change forcing,
with the increasing of the extreme rainfall. In this complex framework, it is necessary to find
innovative solutions for the mitigation of hydrogeological risk and to respond in a
well-prepared way to the possible future critical scenarios. Therefore, the use of sustainable
agricultural practices, which allow the production of quality agricultural products in perfect
harmony with the surrounding environment, becomes crucial. Suitable solutions must
respond to the criterion of multidisciplinary, where the various stakeholders collaborate by
offering their specific knowledge in a shared intention of problem-solving. The discipline of

geography may become a valuable asset in this framework. In particular, thanks to the
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recent technological advances in the topographic survey (e.g. innovative remote sensing
techniques such as drones and airborne laser scanning), it is possible to exploit digital
terrain analysis to synthesize key information for decision-makers, in order to plan
sustainable interventions. Moreover, thanks to the high-resolution and accuracy offered by
digital topography and the advanced morphometric algorithms, it is possible to tackle the
problem of hydrogeological risk from a unique and privileged perspective: that of
prevention.
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9 . Paradigm change in Indian agricultural practices using Big Data: Challenges and
opportunities from field to plate

N EkJE: Information Processing in Agriculture,2020

2 Agriculture is the backbone of the Indian Economy. However, statistics show that the
rural population and arable land per person is declining. This is an ominous development for
a country with a population of more than one billion, with over sixty-six percent living in
rural areas. This paper aims to review current studies and research in agriculture, employing
the recent practice of Big Data analysis, to address various problems in this sector. To
execute this review, this article outline a framework for Big Data analytics in agriculture and
present ways in which they can be applied to solve problems in the present agricultural
domain. Another goal of this review is to gain insight into state-of-the-art Big Data

applications in agriculture and to use a structural approach to identify challenges to be
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addressed in this area. This review of Big Data applications in the agricultural sector has also
revealed several collection and analytics tools that may have implications for the power
relationships between farmers and large corporations.
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[AzRiRE]
1 . Global agricultural economic water scarcity
% %33 Science Advances
KFRF[E: 2020-04-29
#ZE: Water scarcity raises major concerns on the sustainable future of humanity and the
conservation of important ecosystem functions. To meet the increasing food demand
without expanding cultivated areas, agriculture will likely need to introduce irrigation in
croplands that are currently rain-fed but where enough water would be available for
irrigation. “Agricultural economic water scarcity” is, here, defined as lack of irrigation due to
limited institutional and economic capacity instead of hydrologic constraints. To date, the
location and productivity potential of economically water scarce croplands remain unknown.
We develop a monthly agrohydrological analysis to map agricultural regions affected by
agricultural economic water scarcity. We find these regions account for up to 25% of the
global croplands, mostly across Sub-Saharan Africa, Eastern Europe, and Central Asia.
Sustainable irrigation of economically water scarce croplands could feed an additional 840
million people while preventing further aggravation of blue water scarcity.
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