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[ZHEHEA]
1. Making comprehensive water resources modeling more accessible
[ International Institute for Applied Systems Analysis ] A new large-scale, open source
hydrological and water resources model developed at IIASA will support and enable
different stakeholder groups and scientific communities to engage with a hydrological
model and support their investigations.
i
http://agri.ckcest.cn/filel/M00/01/04/CsgkOV8XFIGAKICEAAPUOPAPZQ0944.pdf



http://agri.ckcest.cn/file1/M00/01/04/Csgk0V8XFDeAbtFXA0XzYLYZ0y8654.pdf
http://agri.ckcest.cn/file1/M00/01/04/Csgk0V8XF9GAKlCEAAPUoPApZQ0944.pdf

2. Gene editing in food and farming: Risks and unexpected consequences

[ GMWATCH ] A new report by the Canadian Biotechnology Action Network (CBAN)
provides an overview of the new genetic engineering techniques of gene editing that are
being explored in agriculture, and the range of risks and potential unexpected consequences
that can arise from them. The purpose of our report is to support public discussions about
the possible implications of using genetic engineering in food and farming. How should new
genetic engineering technologies be used, and how should decisions about them be made?
The core message of the report is that gene editing is genetic engineering, and that the
process of gene editing creates genetic errors, leading to unexpected effects. Thus it should
be rigorously regulated via thorough risk assessments and its products must be labelled.
B
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3. Free trade can prevent hunger caused by future shifts in climate patterns

[ International Institute for Applied Systems Analysis ] An international team of
researchers investigated the effects of trade on hunger in the world as a result of climate
induced crop vyield changes. The conclusion is encouraging: international trade can
compensate for regional reductions in agricultural production and reduce hunger when
protectionist measures and other barriers to trade are eliminated.
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[SCHkE % ]
1. Internet of Things (1oT): Opportunities, issues and challenges towards a smart and
sustainable future
SCHERYE: Journal of Cleaner Production,2020-07-19
5 E . The rapid development and implementation of smart and loT (Internet of Things)
based technologies have allowed for various possibilities in technological advancements for
different aspects of life. The main goal of IoT technologies is to simplify processes in
different fields, to ensure a better efficiency of systems (technologies or specific processes)

and finally to improve life quality. Sustainability has become a key issue for population
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where the dynamic development of loT technologies is bringing different useful benefits,
but this fast development must be carefully monitored and evaluated from an
environmental point of view to limit the presence of harmful impacts and ensure the smart
utilization of limited global resources. Significant research efforts are needed in the previous
sense to carefully investigate the pros and cons of loT technologies. This review editorial is
partially directed on the research contributions presented at the 4th International
Conference on Smart and Sustainable Technologies held in Split and Bol, Croatia, in 2019
(SpliTech2019) as well as on recent findings from literature. The SpliTech2019 conference
was a valuable event that successfully linked different engineering professions, industrial
experts and finally researchers from academia. The focus of the conference was directed
towards key conference tracks such as Smart City, Energy/Environment, e-Health and
Engineering Modelling. The research presented and discussed at the SpliTech2019
conference helped to understand the complex and intertwined effects of loT technologies
on societies and their potential effects on sustainability in general. Various application areas
of loT technologies were discussed as well as the progress made. Four main topical areas
were discussed in the herein editorial, i.e. latest advancements in the further fields: (i) loT
technologies in Sustainable Energy and Environment, (ii) loT enabled Smart City, (iii)
E-health Ambient assisted living systems (iv) loT technologies in Transportation and Low
Carbon Products. The main outcomes of the review introductory article contributed to the
better understanding of current technological progress in loT application areas as well as
the environmental implications linked with the increased application of l1oT products.

e
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2. Water rights shape crop yield and revenue volatility tradeoffs for adaptation in snow
dependent systems

SCHRJE: Nature,2020-07-10

% % . Irrigated agriculture in snow-dependent regions contributes significantly to global
food production. This study quantifies the impacts of climate change on irrigated agriculture
in the snow-dependent Yakima River Basin (YRB) in the Pacific Northwest United States.
Here we show that increasingly severe droughts and temperature driven reductions in
growing season significantly reduces expected annual agricultural productivity. The overall

reduction in mean annual productivity also dampens interannual yield variability, limiting
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yield-driven revenue fluctuations. Our findings show that farmers who adapt to climate
change by planting improved crop varieties may potentially increase their expected mean
annaul productivity in an altered climate, but remain strongly vulnerable to irrigation water
shortages that substantially increase interannual yield variability (i.e., increasing revenue
volatility). Our results underscore the importance for crop adaptation strategies to
simultaneously capture the biophysical effects of warming as well as the institutional
controls on water availability.
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3. Cognition of agriculture waste and payments for a circular agriculture model in Central
China

SCHRYE: Nature,2020-07-02

%% . Anintegrated model combining multi-layer cradle to cradle approach: cost effective,
technically sound, and bioenvironmental cutting-edge agricultural waste assessment
technologies are lacking; to address this gap, the study proposes circular agriculture model
(CAM) to support an integrated, bio-based, sustainable and broadly applicable rural society.
CAM is an innovative, quasi-public product, bio-commodity, and concept. This study uses
survey data on the Chinese province of Hubei to consider the returning of crop residues to
the soil and manure for compost or biogas production (first-generation biorefinery). It
explores farmers' environmental understanding and their willingness to pay (WTP) under a
“polluter pays” principle. Factors, including education, infrastructure, trust in
family-neighbors, and environmental attitudes, have a significant effect on WTP. Moreover,
income, sustainability-recycling  behavior, environmental perception, perceived
usefulness-easiness, and trust-in-government positively affect farmers’ WTP, whereas
environmental attitude, intention, and selfishness have a negative effect. It, therefore, calls
for the integration and cooperation of private, government, business, R&D and public
welfare to value the combined rural traditions, religion, philosophy and belief,
socio-psychological and altruistic values of local communities, which are essential for
building trust and providing ecological security, tech spill-over, thereby indirectly helping
farmers to restore their livelihoods.
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4. Brazilian maize yields negatively affected by climate after land clearing

SCHRJE: Nature,2020-06-29

% %. Over 50% of the Brazilian Cerrado has been cleared, predominantly for agropastoral
purposes. Here, we use the Weather Research and Forecasting model to run 15-year climate
simulations across Brazil with six land-cover scenarios: (1) before extensive land clearing, (2)
observed in 2016, (3) Cerrado replaced with single-cropped (soy) agriculture, (4) Cerrado
replaced with double-cropped (soymaize) agriculture, (5) eastern Amazon replaced with
single-cropped agriculture and (6) eastern Amazon replaced with double-cropped
agriculture. All land-clearing scenarios (26) contain significantly more growing season days
with temperatures that exceed critical temperature thresholds for maize. Evaporative
fraction significantly decreases across all land-clearing scenarios. Altered weather reduces
maize vyields between 6% and 8% compared with the before-extensive-land-clearing
scenario; however, soy yields were not significantly affected. Our findings provide evidence
that land clearing has degraded weather in the Brazilian Cerrado, undermining one of the
main reasons for land clearing: rain-fed crop production.
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7. A Multi-Temporal Landsat Data Analysis for Land-use/Land-cover Change in Haridwar
Region using Remote Sensing Techniques

CRRkJER: Procedia Computer Science,2020-04-20

% B . LU/LC (land-use and land-cover) change detection information is essential for
monitoring, planning, decision making, and socio-economic development. In the current
study, multispectral Landsat-8 OLI, Landsat-7 ETM+, and Landsat-5 TM satellite imagery data
has used in the Haridwar region for investigating the utility and possibility of remote sensing
(RS) in LU/LC change assessment. After ensuring a ground survey with GPS, discussions with
the individuals, and satisfactory literature-review, it has been found that RS can play a vital
character in assessing the timely temporary changes in LU/LC of the Haridwar region. The
satellite data of the different years 1996, 2003, 2010 and 2017 downloaded from USGS
Earth Explorer. The satellite images of the selected study areas are categorized into seven
different land use classes, viz. orchards, vegetation, agricultural land, rangeland, urban land,
water bodies, and watershed. The pixel-based supervised classification method has
performed 81.55%, 86.86%, 80.67%, and 93.00% accuracy using the Maximum Likelihood
Classifier (MLC). The result of change detection of the LU/LC proved that the orchards area

has been decreased very rapidly by 11806.65 ha (9.82%) and converted permanently in
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urban and agricultural land due to urbanization and industrialization in Haridwar region
from 1996 to 2017 year. While the remaining area of land use such as urban land, rangeland,
and watershed have increased up to 3022.11 ha (2.51%), 10088.82 ha (8.39%), and 5191.47
ha (4.32%). The vegetation land and water body have been decreasing since 1996 up to
12856.41 ha (10.70%) and 802.63 ha (0.66%) respectively in 21 years (1996-2017). The
overall results presented by this research may be useful for orchard monitoring and
socio-economic development of the Haridwar region.

i

http://agri.ckcest.cn/file1/M00/01/05/Csgk0V8XIx-AUPMrABhWC-viLJ8418.pdf

8. Artificial cognition for applications in smart agriculture: A comprehensive review
SCHRJE:  Artificial Intelligence in Agriculture,2020-04-20

i #: Agriculture contributes to 6.4% of the entire world's economic production. In at least
nine countries of the world, agriculture is the dominant sector of the economy. Agriculture
not only provides the fuel for billions of people but also employment opportunities to a
large number of people. The agricultural industries are seeking innovative approaches for
improving crop vyielding because of unpredictable climatic changes, the rapid increase in
population growth and food security concerns. Thus, artificial intelligence in agriculture also
called “Agriculture Intelligence” is progressively emerging as a part of the industry's
technological revolution. The aim of this paper is to review various applications of
agriculture intelligence such as precision farming, disease detection, and crop phenotyping
with the help of numerous tools such as machine learning, deep learning, image processing,
artificial neural network, deep learning, convolution neural network, Wireless Sensor
Network (WSN) technology, wireless communication, robotics, Internet of Things (loT),
different genetic algorithms, fuzzy logic and computer vision to name a few. With the help
of these technologies, the use of the colossal volume of chemicals can be used reduced,
which would result in reduced expenditure improved soil fertility along with elevated
productivity.

W
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9. Smart Irrigation and Intrusions Detection in Agricultural Fields Using l.0.T.

HRYE: Procedia Computer Science,2020-03-20
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5. Agriculture plays an important role in the life span of human being not only for their
survival but for the better economic growth of the country too. Precision agriculture is the
new trending term in the field of technology whose main motive is to reduce the workload
of the farmers and increase the productivity of the farms by using technologies like 1.0.T,
WSNs, Remote Sensing, Drone surveillance and many more. In this paper, we show the work
done by our cost effective and reliable device whose aim is to irrigate fields only when there
is a need of water and to provide information about detection of any intrusion in
agricultural fields. The information is sent to the farmers by using cloud application. The
performance of our system is measured in terms of intrusion detection and moisture of soil
for irrigation.

B
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10. Assessments on the impact of high-resolution-sensor pixel sizes for common
agricultural policy and smart farming services in European regions

CERVE: Computers and Electronics in Agriculture,2020-02-20

5. High-resolution (550 m) remote sensing satellite sensors provide a reliable, free and
open data infrastructure for public and private agriculture and land use services. The further
market penetration of these services critically depends on the fraction of agricultural fields
and area that the services can cover. EU’s Common Agricultural Policy (CAP) and smart
farming services require a minimum of spectrally pure measurements per agricultural field.
The impact of pixel size on the coverage of agriculture is studied in this paper considering
present free and open optical sensors (Sentinel-2 and LANDSAT). It further studies the
implications of the selection of spatial resolution of planned extensions of these sensors, i.e.
the next generation of Sentinel-2, as well as Copernicus’s hyperspectral CHIME and thermal
LSTM future candidate missions. The paper analyzes the 2018 vector boundaries and crop
types of 3.6 million agricultural fields in the German States of Bavaria and Lower Saxony and
the Netherlands. The fields were rasterized using Sentinel-2 flight geometry and a pixel
spacing of 5, 10, 20, 30 and 50 m. The study specifically considered: (1) fields with no pure
pixel inside where no CAP services can be provided and (2) fields with less than 50 pure
pixels inside, which is estimated to be the critical number for site-specific smart farming.
The percentage of agricultural fields and agricultural area was determined for the main crop

types. It shows, that with 10 m pixel spacing 24% and 20 m pixel spacing 1222% of the
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agricultural fields in the study area do not contain a single pure spectral sample (Sentinel-2
case). This fraction decreases to 13% at 5 m spacing and increases to 2540% for 30 m
(LANDSAT and CHIME) and 5070% for 50 m (LSTM) spacing. The percentage of fields with
less than 50 pure pixels is 2050% at 10 m and 7085% at 20 m spacing (Sentinel-2). This
fraction decreases to 512% for 5 m spacing and reaches the level of 9297% for 30 m
(LANDSAT) and 99% for 50 m spacing (LSTM). Our analysis shows, that with a pixel spacing
of 5 m the Sentinel-2-based site-specific smart farming services could increase their
potential customer base from ~50% to ~90% of the agricultural fields and could potentially
cover 99% of the regions’ agricultural area. A 20 m pixel spacing would increase the
agriculture area from 23% to 56% in the Central and Western European study regions on
which the Copernicus hyperspectral candidate mission CHIME is capable to measure pure
and full spectra for highly advanced future site-specific management services. LSTM would
also profit from a spatial resolution of 30 m, which would raise coverage of the agricultural
area in Central Europe with pure thermal measurements from 3% at 50 m to 23% at 30 m.
i
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