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1. Ecological carrying capacity and sustainability assessment for coastal zones: A novel

framework based on spatial scene and three-dimensional ecological footprint model
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CHRIE: ScienceDirect,2022-04-01

i #: The ecological carrying capacity (ECC) assessment in coastal zones is essential for
sustainable coastal management, but there remains a lack of a more effective assessment
method to be applied across broad contexts. In this study, we proposed the concept of
spatial scene, a geographical unit with a coordinate position, and high unification in
social-economic attributes, land cover, ecological function, and externalities, to substitute
for the land use/land cover (LULC) in the traditional three-dimensional ecological footprint
(EF3D) model, thereby establishing a novel framework for coastal ECC (CECC) assessment.
The coastal zone of the Guangdong-Hong KongMacao Greater Bay Area (GBA) was chosen
to examine the applicability and reliability of our framework. Results showed that the CECC
estimated by spatial scene in the study area reached 0.1877 gha per capita, totaled 3.99
million gha in 2019, and the scenes of marine capture and forest provided the largest CECC.
The per capita ecological footprint size (EFsize), ecological footprint depth (EFdepth), and
EF3D reached 0.1684 gha, 14.35, and 2.42 gha, respectively, representing unsustainable
development in the GBA coastal zone. The EF3D mainly distributed in scenes of grassland,
forest, industrial, marine capture, coastal intertidal and offshore (CIO) portshipping, traffic
station, dryland, and CIO industrial-urban, while only the scenes of services and CIO
tourismentertainment were within CECC and therefore sustainable. Hong Kong, Huizhou,
and Dongguan had the largest per capita EF3D. Compared to our results, the CECC and
EFsize estimated by the traditional EF3D model were respectively 18% and 6% lower, while
their EFdepth and EF3D were respectively 21% and 13% higher, which should be attributed
to the significant differences in classification standard and scale between spatial scene and
LULC. Our results showed higher correlations and more significant relationships with total
gross domestic product (GDP), marine GDP, and main energy EF than those based on the
traditional LULC, indicating a better reflection of the economic development status, energy
consumption structure, and marine economic development modes by our framework. It is
recommended to accelerate the industrial transformation and upgrading, and strengthen
the conservation of ecological, agricultural, and marine space, in order to promote the
sustainable development of GBA coastal zone. Our study revealed that our framework is
capable of serving as a more effective and accurate method for assessing CECC and
sustainability.
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2. Progress and challenges of crop production and electricity generation in agrivoltaic
systems using semi-transparent photovoltaic technology

CHRJE: ScienceDirect ,2022-04-01

f%EL. The world population and consequently the global need for food continue to grow. At
the same time, areas will be used to generate clean electricity to cope with climate change
and global warming. The combination of crop production and solar photovoltaics in the
form of “agrivoltaic technology” offers advantages for both sides that provide an adequate,
resource-efficient solution to the persistent problem of competition for arable lands. The
implementation of agrivoltaic systems has been exponentially increased in recent years and
reached the global installed capacity of 2.8 GW in 2020 from the initial capacity of 5 MW in
2012. The agrivoltaic systems installed worldwide mostly employ conventional opaque
photovoltaic (PV) modules, causing a change in the microclimate under the panels that
become critical when shading ratios are high. Semi-transparent PV (STPV) modules have
been recently employed to mitigate this issue which is profoundly studied in this research
by considering the use of semi-transparent technologies based on crystalline silicon (c-Si),
thin-film photovoltaics, organic PVs (OPVs), dye-sensitized solar cells (DSSCs), concentrating
PVs (CPVs), and luminescent solar concentrators (LSCs) in open (arable farming lands) and
closed (cultivation greenhouses) agrivoltaic systems. The results indicated that c-Si STPV
modules have the highest share of employment in agrivoltaic systems due to their extreme
benefits of low costs, high stability, and high efficiency in comparison with other
technologies, while in contrast, the use of thinfilm STPV modules have been rarely reported
in the literature. Additionally, STPV modules using OPVs and DSSCs offer the capability to
achieve wavelength-selective transparency, causing the photosynthetic active radiation to
pass through while the remained spectrum is utilized to generate electricity. Other potential
solutions come from CPVs and LSCs, in which, diffuse light is available for the growth of
cultivated plants, while direct concentrated sunlight can generate electricity. Although STPV
modules are proven as a feasible solution for use in agrivoltaic systems, still more
developments are required in terms of the modules’ efficiency enhancement and costs
reduction, while more detailed research is required to observe the response of cultivated
plants to make this technology a viable sustainable solution in the future.
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3. Reprogramming of phytopathogen transcriptome by a non-bactericidal pesticide
residue alleviates its virulence in rice

CHRJE:  ScienceDirect,2022-01-20

% 2. Bacteria equipped with virulence systems based on highly bioactive small molecules
can circumvent their host’s defense mechanisms. Pathogens employing this strategy are
currently threatening global rice production. In the present study, variations in the virulence
of the highly destructive Burkholderia plantarii were observed in different rice-producing
regions. The environment-linked variation was not attributable to any known host-related
or external factors. Co-occurrence analyses indicated a connection between reduced
virulence and 5-Amino-1,3,4-thiadiazole-2-thiol (ATT), a non-bactericidal organic compound.
ATT, which accumulates in rice plants during metabolization of specific agrochemicals, was
found to reduce virulence factor secretion by B. plantarii up to 88.8% and inhibit pathogen
virulence by hijacking an upstream signaling cascade. Detailed assessment of the newly
discovered virulence inhibitor resulted in mechanistic insights into positive effects of ATT
accumulation in plant tissues. Mechanisms of virulence alleviation were deciphered by
integrating high-throughput data, gene knock-out mutants, and molecular interaction
assays. TroK, a histidine protein kinase in a two-component system that regulates virulence
factor secretion, is likely the molecular target antagonized by ATT. Our findings provide
novel insights into virulence modulation in an important plant-pathogen system that relies
on the host’s metabolic activity and subsequent signaling interference.
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1. ASurvey on the Role of l1oT in Agriculture for the Implementation of Smart Livestock
Environment
KA : IEEE
RAGHSIE]: 2022-01-13
5% . The Internet of Things (loT) is an emerging paradigm that is transforming real-world
things (objects) into smarter devices. 0T is applicable to a variety of application domains
including healthcare, smart grid, and agriculture. This domain has started revolutionizing the
agriculture industry by providing smart solutions for precision farming, greenhouse

management, and livestock monitoring. This article aims to present a comprehensive survey
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on the role of 10T in the Livestock field by categorizing and synthesizing existing research
work in this area. To this end, a detailed discussion has been provided on loT network
infrastructure, topologies and platforms employed for livestock management. In addition, a
list of communication protocols and connections of loT-based livestock systems with
relevant technologies have also been explored. Furthermore, numerous loT-based livestock
monitoring, controlling, and tracking applications have been discussed. Apart from this, it
also analyses distinct security issues in loT-based livestock field and developed a
collaborative security model to detect and minimize the security risk. Lastly, pertinent open
research challenges in the domain of loT-based livestock management have been presented
with future research directions.
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2. Renewable Energy Integration Into Cloud & loT-Based Smart Agriculture

RATIR: |EEE

RATESE: 2021-12-23

% . Water is becoming scarcer. The unmonitored control and the extensive use of fossil
fuel in water-table pumping for irrigation exacerbate global warming and harm the
environment. Along with the rapid population growth and the concomitant increase in the
demand for food, optimal usage of water-table and energy is becoming a must and
indispensable for sustainable agriculture. In this context, Smart Agriculture (SA) is emerging
as a promising field that leverages ICT (Information and Communication Technology) to
optimize resources’ usage while enhancing crops’ yields. In this paper, we present an
integral SA solution that leverages cost-effectiveness . Commercial solutions are costly and
thus become impossible to adopt by small and medium farmers. Our solution revolves
around three main axes: 1. Smart Water Metering promotes optimal usage and
conservation of water-table (a.k.a., groundwater) via real-time data collection and
monitoring using a Cloud-based |oT (Internet of Things) system; 2. Renewable-Energy
integration promotes energy-efficient agriculture by reducing reliance on fossil fuels in
water-table pumping, and 3. Smart Irrigation to promote good crops quality and quantity
without harming the soil and the water-table ecosystems. Our solution has been deployed
and tested in a real-world Smart Farm testbed. The results have shown that the adoption of

our SA system reduces the amount of water consumption (with a traditional irrigation
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system) up to 71.8%. Finally, our solution is open-source and can be easily adopted and
adapted by other researchers to promote the setting of a dedicated Cloud-based platform
for water-table usage, especially in arid and sub-Saharan countries.
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3. A Scalable Hybrid Network for Agriculture Environment Monitoring

KA : |EEE

RATETIA]: 2021-12-19

%L Nowadays, agricultural production needs to improve the quality and yield of crops by
monitoring their growth environment. The monitoring locations have the characteristics of
wide distribution, high density, and large quantity. Thus, a networking method suitable for
agricultural environmental monitoring is required. LoRa wireless communication technology
has the advantages of long range and strong diffraction ability, while its date rate is low.
NRF24L01P is a single-chip wireless transceiver working in the 2.4 to 2.5 GHz ISM band. It
has the advantages of high data rate, low energy consumption and cost effectiveness, but
the communication range is short. By the combination of the two technologies, this article
proposes a scalable hybrid networking method based on the needs of agricultural
environment monitoring. This method takes the advantage of LoRa and NRF24LO1P
networking and is suitable for agricultural environmental data collection. The collected data
is finally uploaded to the cloud via WiFi so that end users can remotely access the
agricultural data. The experimental results show that the proposed hybrid network can
improve the data collection efficiency and data transmission distance.
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4. Evaluation of Crop Health Status With UAS Multispectral Imagery

RATVR: |EEE

KA ] 2021-12-02

5. This study presents the results of a field experiment conducted for assessing the crop
health status of several barley and oat crop fields in Prince Edward Island, Canada. The crop
fields were mapped with an unmanned aircraft system (UAS), and the crop health status

was assessed through the green area index (GAl) and vegetation indices (VIs). GAl maps
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were produced from the UAS imagery and VIs used machine learning pipelines with several
regression algorithms (multiple linear models, support vector machines, random forests,
and artificial neural networks) along with a feature selection strategy. The random forests
algorithm was shown to be the best algorithm for GAI prediction with an average relative
root mean square error of 10.86% and a mean absolute error of 0.67. The resulting GAl
maps and the regression feature space were classified with random forests to discriminate
between vigorous and stressed crop areas. We achieved a mean overall accuracy of 94%.
The limits of the study are also presented.
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5. Analyzing Effects of Crops on SMAP Satellite-Based Soil Moisture Using a
Rainfall-Runoff Model in the U.S. Corn Belt

RAGYR: 1EEE

AT ] 2021-11-26

5 2 . L-band microwave satellite missions provide soil moisture information potentially
useful for streamflow and, hence, flood predictions. However, these observations are also
sensitive to the presence of vegetation that makes satellite soil moisture estimations prone
to errors. In this study, the authors evaluate satellite soil moisture estimations from Soil
Moisture Active Passive (SMAP) and Soil Moisture Ocean Salinity and two distributed
hydrologic models with measurements from in situ sensors in the Corn Belt state of lowa, a
region dominated by annual row crops of corn and soybean. First, the authors compare
model and satellite soil moisture products across lowa using in situ data for more than 30
stations. Then, they compare satellite soil moisture products with state-wide model-based
fields to identify regions of low and high agreement. Finally, the authors analyze and explain
the resulting spatial patterns with Moderate Resolution Imaging Spectroradiometer
vegetation indices and SMAP vegetation optical depth. The results indicate that satellite soil
moisture estimations are drier than those provided by the hydrologic model, and the spatial
bias depends on the intensity of row-crop agriculture. The work highlights the importance of
developing a revised SMAP algorithm for regions of intensive row-crop agriculture to
increase SMAP utility in the real-time streamflow predictions.
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