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1. When yesterday's agriculture feeds today's water pollution

[ EurekAlert!] A study led by researchers at Université de Montréal quantifies for the first
time the maximum amount of nutrients - specifically, phosphorus - that can accumulate in a
watershed before additional pollution is discharged into downriver ecosystems. That
average threshold amount is 2.1 tonnes per square kilometre of land, the researchers
estimate in their study published today in Nature Geoscience. "Beyond this, further
phosphorus inputs to watersheds cause a significant acceleration of (phosphorus) loss in
runoff." This amount is shockingly low, the researchers say; given current nutrient
application rates in most agricultural watersheds around the world, tipping points in some
cases could be reached in less than a decade. Phosphorus, an element in fertilizer, is
essential to the growth of plant food. But the mineral is also harmful when overused. When
it gets into surface water, it can lead to excessive plant growth in lakes and rivers and
proliferation of toxic algae, harmful to human and animal health.
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4. China’s most stringent soil pollution prevention law to become effective from January 1,
2019

[AgroNews] As of January 1, 2019, the Soil Pollution Prevention Law of the People’s
Republic of China will come into effect. The law is referred to as the most stringent soil
protection law in history and will adopt the most rigorous system for protecting the
environment and punishing illegal acts. After the law comes into force, the following
agricultural actions will be subject to penalties: 1. Irregular treatment of agricultural waste:
During agricultural production, the waste packaging of fertilizers and agricultural
membranes must be forwarded to dedicated institutions for pollution-free treatment. In
case of violation by individual farmers, a fine of Yuan200 to 2,000 shall be levied. In case of

violation by business entities, a fine of Yuan10,000 to 100,000 shall be levied. 2. Discharge


http://www.moa.gov.cn/xw/zwdt/201812/t20181229_6165797.htm

of toxic and hazardous substances on farmland: Discharging heavy metals or other materials
containing excessive amounts of hazardous substances, such as sewage, sludge and slags,
which will cause damage to soil, will incur a fine of over Yuan100,000 for less serious cases,
and responsible persons shall be detained for serious cases. For violations that cause serious
consequences, a fine up to Yuan2 million shall be levied. 3. Using polluted land for
reclamation: Land reclamation can benefit sustainable agricultural production, but land
polluted by heavy metals, prohibited pesticides and domestic waste must not be used for
reclamation. In case of any violation, a fine over Yuan100,000 shall be levied.
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http://news.agropages.com/News/NewsDetail---28827.htm

5. A Review of Indonesia’s Agriculture Development in Recent Years 2014 - 2018
[AgroNews] The challenge of Indonesian agricultural development is how to achieve the
fulfillment of the needs of the leading commodities of food crops, horticulture, livestock,
plantations and the increase in exports of agricultural products. For that future agricultural
development, planning must be based on the optimization of resources that are integrated.
The 2015-2019 period, the agricultural sector is still faced with various obstacles, including
(1) poor quality of human resources and lack of farmers’ extension; (2) damage to
infrastructure / irrigation networks; (3) the reduced and expensive wages of agricultural
labor, and (4) fertilizer and seed requirements that have not been met according to
site-specific recommendations. The subject of Indonesia's economic mission is a sovereign
and prosperous Indonesian population. To achieve the country's dream, Indonesia still faces
many obstacles and challenges. To that end, President Joko Widodo has established the
Nawacita program which contains the mission and vision of the administration of the
2014-2019 Working Cabinet.
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http://news.agropages.com/News/NewsDetail---28821.htm
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7. Satellite and drone technologies are changing the face of agronomic research

[ AgroNews JForget boots on the ground — the future of crop monitoring could well be the
eye in the sky. One of the discussions at last month’s Joint Conference of the Canadian
Wheat Symposium and the Canadian Workshop on Fusarium Head Blight explored how
remote sensing is opening up possibilities for monitoring soil conditions and crop health.
Heather McNairn, a research scientist with Agriculture and Agri-Food Canada’s Ottawa
Research and Development Centre, looked at the role satellites have begun to play in
agricultural research. McNairn pointed out the difficulties in the “boots on the ground”
approach to monitoring of the growth cycle of plants and how it is cumbersome and
inefficient. She made the point that at 158.7 million acres of total farmland in Canada (93.4
million in crops), boots on the ground can’t reach every acre. But satellites, orbiting at 800
km above the Earth and travelling at more than 25,000 km/h can cover much more ground,
much more quickly. McNairn explained that the satellites collect measurements of the
amount of energy emitted, reflected or scattered. The intensity of energy depends on the
type and condition of soils and crops. For instance, in the visible light spectrum, the amount
and wavelength of light reflected can provide information on plant pigmentation, internal
leaf structure and moisture. Whereas, in the microwave spectrum (which is unaffected by

cloud cover) a deeper penetration can be attained than would be possible in the visible



spectrum. Microwave sensors are sensitive to moisture in the soil and in the canopy, and
can also reveal information about the canopy structure and can be used to estimate
biomass.
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10. Micro to macro mapping -- Observing past landscapes via remote-sensing

[ EurekAlert! ] Remotely detecting changes in landforms has long relied upon the
interpretation of aerial and satellite images. Effective interpretation of these images,
however, can be hindered by the environmental conditions at the time the photo was taken,
the quality of the image and the lack of topographical information. More recently, data
produced by photogrammetry and Light Detection and Ranging (LiDAR) models have
become commonplace for those involved in geographical analysis - engineers, hydrologists,
landscape architects and archaeologists. In general, these techniques were designed to
highlight small-scale 'micro-topographies' such as the expansive Mayan settlement network
recently revealed in the dense jungles of Guatemala. But, how to connect the dots on a
larger scale? In new research published this week in the journal Earth Surface Processes and
Landforms, Cambridge archaeologists present a new algorithm, Multi-Scale Relief Model
(MSRM), which is able to extract micro-topographic information at a variety of scales
employing micro-, meso- and large-scale digital surface (DSM) and digital terrain (DTM)
models.
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https://www.eurekalert.org/pub releases/2018-02/uoc-mtm020818.php
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1. Climate change impacts on China's agriculture: The responses from market and trade
1E# : Wei Xie; Jikun Huang; Jinxia Wang, et al.
SCHRYE: China Economic Review,2019
fi#: China's food security has been facing several challenges, which are likely to be
worsened due to climate change. The purpose of this paper is to provide an evidence on the
impacts of climate change on China's agriculture, with particular attention to the market
and trade responses. Using projected crop yield changes for China and its' main trading

partners under changing climate, we employ an agricultural partial equilibrium model
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(CAPSiM) and a linked national and global equilibrium model (CAPSIM-GTAP) to assess the
impacts on food production, price, trade and self-sufficiency of China. Our results show that
climate change will have significant effects on crop production though with large differences
among crops. Under the worst climate change scenario RCP 8.5, wheat yield in China is
projected to decline by 9.4% by 2050, which is the biggest yield reduction among the crops.
However, the market can also respond to the climate change, as farmers can change inputs
in response to reduced yields and rising prices. As a result, production losses for most crops
are dampened. For example, wheat production loss under RCP8.5 reduces to only 4.3% due
to market response. The adverse impacts on crop production will be further reduced after
accounting for the trade response as farmers adjust production to much higher prices in the
more severely affected countries. The paper concludes that we need to learn more from
farmers who optimize their production decisions in response to the market and trade
signals during climate change. A major policy implication is that policymakers need to
mainstream the market and trade responses into national plans for climate adaptation.
B

http://agri.ckcest.cn/file1/M00/06/5B/CsgkOFWvGQOASf3sAAcd9POrLWs576.pdf

2. Perspectives for Remote Sensing with Unmanned Aerial Vehicles in Precision
Agriculture

{E# : Wouter H. Maes; Kathy Steppe

SCHRJE: Trends in Plant Science,2019

f%#L. Remote sensing with unmanned aerial vehicles (UAVs) is a game-changer in precision
agriculture. It offers unprecedented spectral, spatial, and temporal resolution, but can also
provide detailed vegetation height data and multiangular observations. In this article, we
review the progress of remote sensing with UAVs in drought stress, in weed and pathogen
detection, in nutrient status and growth vigor assessment, and in yield prediction. To
transfer this knowledge to everyday practice of precision agriculture, future research should
focus on exploiting the complementarity of hyperspectral or multispectral data with thermal
data, on integrating observations into robust transfer or growth models rather than linear
regression models, and on combining UAV products with other spatially explicit information.
i

http://agri.ckcest.cn/file1l/M00/06/5B/CsgkOFwviCgAarCgACuOn-20jPk076.pdf
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3. Agricultural CH4 and N20 emissions of major economies: Consumption-vs.
production-based perspectives

{£% : Mengyao Han; Bo Zhang; Yuqing Zhang, et al.

CRRJE: Journal of Cleaner Production,2019

f5#L. Agriculture is one of the most important sectors for global anthropogenic methane
(CH;) and nitrous oxide (N,O) emissions. While much attention has been paid to
production-side agricultural non-CO, greenhouse gas (ANGHG) emissions, less is known
about the emissions from the consumption-based perspective. This paper aims to explore
the characteristics of agricultural CH, and N,O emissions of global major economies by using
the latest emission data from the Food and Agriculture Organization Corporate Statistical
Database (FAOSTAT) and the recently available global multi-regional input-output model
from the World Input-Output Database (WIOD). The results show that in 2014, the 42 major
economies together accounted for 60.7% and 65.0% of global total direct and embodied
ANGHG emissions, respectively. The consumption-based ANGHG emissions in the US, Japan,
and the EU were much higher than their production-based emissions, while the converse
was true for Brazil, Australia, and India. The global-average embodied ANGHG emissions per
capita was 0.7 t CO,-eq, but major developing countries such as China, India, Indonesia and
Mexico were all below this average value. We find that the total transfer of embodied
ANGHG emissions via international trade was 622.4 Mt CO,-eq, 11.9% of the global total.
China was the largest exporter of embodied ANGHG emissions, while the US was the largest
importer. Most developed economies were net importers of embodied emissions.
Mexico-US, China-US, China-EU, China-Japan, China-Russia, Brazil-EU, India-EU and India-US
formed the main bilateral trading pairs of embodied emission flows. Examining
consumption-based inventories can be useful for understanding the impacts of final
demand and international trade on agricultural GHG emissions and identifying appropriate
mitigation potentials along global supply chains.
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http://agri.ckcest.cn/file1/M00/06/5B/CsgkOFwvH2WAKfZGAC21ABQhnGk309.pdf

4. The impacts of interprovincial agricultural trade on water resources in China: from
perspective of grey water footprint

1E# : Changyi Liao; Saige Wang; Jiake Fang, et al.

CHERJE: Energy Procedia, 2019


http://agri.ckcest.cn/file1/M00/06/5B/Csgk0FwvH2WAKfZGAC21ABQhnGk309.pdf

fHEL. As the largest water consumption sector, agriculture sector plays a significant role in
water resources reallocating via economic trade. Different from previous studies focusing
on the impacts of economic trade on water quantity, this paper concentrates on the impacts
on the water quality. Grey water footprint (GWF) of agricultural sector is used for
investigating the impacts of trade on water resources. In this paper, the regional virtual grey
water of agricultural trade network was built based on the GWF and multiregional input—
output analysis. The GWF for agricultural sector in each region was inventoried. Then GWF
of agriculture embodied in monetary flows among regions were calculated using
multiregional input—output analysis. The main results showed that Shandong, Henan,
Heilongjiang, Inner Mongolia, and Hebei were the most critical regions for water resources.
Besides, Zhejiang and Guangdong have saved a large amount of water by importing water
resources through agricultural trade. While, Hebei, Heilongjiang, Anhui, Henan and Xinjiang
are exporting a large amount of water resources. Moreover, the regions with developed
economy and higher population are more dependent on agricultural imports. By identifying
the critical node and pathway in virtual grey water trade, this paper aims to provide
theoretical foundations for mitigating water pressure and reducing water pollution in
economic trade activities.
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http://agri.ckcest.cn/file1/M00/06/5B/CsgkOFwvHQSAcJu6AA2jUO52jAs467.pdf

5. Previsual symptoms of Xylella fastidiosa infection revealed in spectral plant-trait
alterations

f£%: P.).Zarco-Tejada; C. Camino; P. S. A. Beck, et al.

SCHRYE: Nature Plants,2019

% 2. Plant pathogens cause significant losses to agricultural yields and increasingly
threaten food security, ecosystem integrity and societies in general. Xylella fastidiosa is one
of the most dangerous plant bacteria worldwide, causing several diseases with profound
impacts on agriculture and the environment6. Primarily occurring in the Americas, its recent
discovery in Asia and Europe demonstrates that X. fastidiosa’s geographic range has
broadened considerably, positioning it as a reemerging global threat that has caused
socioeconomic and cultural damage. X. fastidiosa can infect more than 350 plant species
worldwide, and early detection is critical for its eradication8. In this article, we show that
changes in plant functional traits retrieved from airborne imaging spectroscopy and

thermography can reveal X. fastidiosa infection in olive trees before symptoms are visible.
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We obtained accuracies of disease detection, confirmed by quantitative polymerase chain
reaction, exceeding 80% when high-resolution fluorescence quantified by three-dimensional
simulations and thermal stress indicators were coupled with photosynthetic traits sensitive
to rapid pigment dynamics and degradation. Moreover, we found that the visually
asymptomatic trees originally scored as affected by spectral plant-trait alterations,
developed X. fastidiosa symptoms at almost double the rate of the asymptomatic trees
classified as not affected by remote sensing. We demonstrate that spectral plant-trait
alterations caused by X. fastidiosa infection are detectable previsually at the landscape scale,
a critical requirement to help eradicate some of the most devastating plant diseases
worldwide.
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http://agri.ckcest.cn/file1/M00/06/5B/CsgkOFwvIVOAGWS8HACvb7titMD4485.pdf

6. The trade margins of Chinese agricultural exports to ASEAN and their determinants
YE#: SUN Zhi-lu; LI Xian-de

kYA : Journal of Integrative Agriculture,2019

f%%. How do Chinese agricultural exports to ASEAN (Association of Southeast Asian
Nations) evolve? And what factors affected the evolution pattern? This study measures the
trade margins of Chinese agricultural exports to ASEAN by utilizing the 2000—2015
Harmonized System’s six-digit agricultural trade data, and further analyzes their
determinants by developing an augmented gravity model of international trade. The results
indicate that, the main growth source of Chinese agricultural exports to ASEAN has shifted
from the extensive margin before the formal establishment of CAFTA (ChinaASEAN Free
Trade Area) in 2010 to the intensive margin since the formal establishment of CAFTA, but
changes in Chinese agricultural exports to ASEAN have always mainly depended on the
intensive margin. Since the formal establishment of CAFTA, the evolution pattern of Chinese
agricultural exports to ASEAN has shifted from “more varieties, low price, and small
guantity” to “less varieties, high price, and large quantity”. Relative economic scale, relative
population scale, capacity of agricultural export, trade integration, global financial crisis, and
common border significantly affect the trade margins of Chinese agricultural exports to
ASEAN.
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7. Understanding agricultural growth in China: An international perspective

{£%: lingfeng Zhao; Jianmin Tang

CRRJER: Structural Change and Economic Dynamics,2019

% #L. This paper studies the evolution of the agricultural sector in the Chinese economy,
with a comparison to a number of selected economies that are at different stages of
economic development. It shows that China’s unprecedented agricultural growth comparing
to other emerging and developed countries was mainly driven by its world-beating
productivity improvement, resulting from a series of fundamental reforms that have been
undertaken in the Chinese agricultural sector since 1978. Despite the remarkable
achievement, however, agriculture is playing a diminishing role in the growing Chinese
economy, including declining agricultural employment. The paper illustrates that, as in other
developed countries, the decline trend in China is an outcome of market forces in balancing
various demands and supplies for goods and services as income rises. The research results
will have important implications for further policy designs that seek to maintain a healthy
agricultural growth in China in the future
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http://agri.ckcest.cn/file1/M00/06/5B/CsgkOFwvFhWAfYcJAAjudXK6-bQ477.pdf

8. Virtual water trade of agricultural products: A new perspective to explore the Belt and
Road

£ : Yu Zhang; lin-He Zhang; Qing Tian, et al.

SCHRYE:  Science of the Total Environment, 2019

% %. The Belt and Road is an initiative of cooperation and development that was proposed
by China. Moreover, most of the spanning countries faced water shortages and agriculture
consumed a lot of water. Virtual water links water, food and trade and is an effective tool to
ease water shortages. Therefore, this paper aims to understand the Belt and Road from the
new perspective of virtual water trade of agricultural products. We considered agricultural
products trade from 2001 to 2015. On the whole, the results indicated that China was in
virtual water trade surplus with the countries along the Belt and Road. However, in terms of
each country, N40 spanning countries were in virtual water trade surplus with China and
eased water shortages. Russia had the largest net imported virtual water from China.
Furthermore, the proportion of the grey water footprint that China exported to the

spanning countries was much higher than that imported, no matter from the whole or
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different geographical regions. Moreover, more than half of the countries' virtual water
trade with China conformed to the virtual water strategy, which helped to ease water crises.
Furthermore, the products that they exported to China were mainly advantageous products
that each spanning countries have. Virtual water trade is a new perspective to explore the
Belt and Road. Agricultural products trade with China definitely benefits both the countries
along the Belt and Road and China from the perspective of virtual water. The findings are
beneficial for the water management of the countries along the Belt and Road and China,
alleviating water shortages, encouraging the rational allocation of water resources in the
various departments. They can provide references for optimizing trade structures as well.
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http://agri.ckcest.cn/file1/M00/06/5B/CsgkOFwvGj2AQeS4AA9uemWAS5R8813.pdf

9. Environmental Footprints of Agriculture Embodied in International Trade: Sensitivity of
Harvested Area Footprint of Chinese Exports

{E#: Jan Weinzettel; Richard Wood

W kJE: Ecological Economics,2019

%% . Consumption-based accounting seeks to link a population's lifestyles to their
environmental impact. Input-output analysis (IOA) serves well in this approach as it covers
all traded products, their full supply chains and explicitly delineates final consumption.
However, using IOA comes at the expense of precision due to aggregation error. There has
been a recent discussion on the plausibility of IOA results of agricultural pressures. We look
at the harvested area footprint of Chinese exports, open the black box of the results of IOA
and provide a detailed composition of the footprint. This helps to understand whether its
size is a result of the poor precision of IOA methods, or whether it is based on plausible
production patterns of the exported products. We hybridize the EXIOBASE database,
identify the most important exported products, apply structural path analysis in order to
identify the most important production nodes in their production paths and apply a
sensitivity analysis over the model. We show that the results of the hybrid MRIO method
are generally robust to assumptions. Our results indicate that while the uncertainty of the
sign of net trade footprint can be high, the uncertainty of national environmental footprint
accounts is low.
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10. China and Trans-Pacific Partnership Agreement countries: Estimation of the virtual
water trade of agricultural products

f£% : Yu Zhang; linhe Zhang; Chang Wang, et al.

CRRJE: Journal of Cleaner Production,2019

%% . The Trans-Pacific Partnership Agreement (TPPA) is one of the most important
multilateral free trade and investment agreements in recent years. Although as a major
economic power in the Asia-Pacific region, China has yet to join the TPPA. Existing research
on China and TPPA countries has mainly been conducted from political and economic
perspectives. This paper first reports the relationship between China and TPPA countries
from the perspective of virtual water trade of agricultural products and completes a
diachronic analysis from 2001 to 2014. The results indicate that China was in virtual water
trade surplus with TPPA countries for agricultural products and that the surplus had an
expansion trend. The exported virtual water totalled 7.47 billion m?/y, whereas 63.45 billion
m>/y was embedded in imported products. Malaysia was the biggest virtual water surplus
partner of China and Japan was the biggest virtual water deficit partner. Additionally, the
proportion of the grey water footprint of agricultural products that China exported to TPPA
countries was about five times higher than that imported from TPPA countries. It reflected
the difference of agricultural science and technology. Moreover, the products structure of
China's virtual water trade was not reasonable and was excessively focused on several
products. Finally, with respect to environmental and water allocation ethics, TPPA countries
were classified into four types in terms of net import and water abundance: mutual benefit
countries (Australia, Canada, New Zealand, the United States, Malaysia and Chile); unilateral
benefit countries (Peru and Brunei); supported countries (Japan and Singapore); and double
pressure countries (Mexico and Vietnam). With respect to the virtual water trade of
agricultural products, there is a close relationship between China and TPPA countries. The
virtual water trade promotes the sustainability of water resources and the findings are
conducive to the adjustment of trade structure to achieve optimal state of ecology,
economy and politics.
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1. Final Report: Enabling Land-Use in E3SM Land Model
KATYE: OSTL.GOV
RATITA]: 2018-04-02
%% : Human activity has significantly altered basic element cycles (e.g. of carbon and
nitrogen), the water cycle, and the land surface (e.g. vegetation cover, albedo) at regional,
continental, and planetary scales, and these alterations are influencing the regional and
global environment, including the Earth’s climate system (Hurtt et al 2011). Looking ahead,
population and the demand for energy, food, fiber, and water are all expected to increase,
placing even greater pressure on the Earth system. New advanced Earth System Models
(ESMs) are now able to explore the combined biogeochemical and biogeophysical effects of
land-use changes and greenhouse gas emissions on the Earth’s climate system, and land-use
change is now a required forcing for global copupled model experiments. A key challenge is
to couple this modeling in the most complete and consistent manner possible.
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