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1. How much soil goes down the drain -- New data on soil lost due to water

[ EurekAlert!] According to a new study by the University of Basel, the European
Commission - Joint Research Centre and the Centre for Ecology & Hydrology (CEH, UK),
almost 36 billion tons of soil is lost every year due to water, and deforestation and other
changes in land use make the problem worse. The study also offers ideas on how agriculture
can change to become a part of the solution from being part of the problem.Healthy soil -
healthy planet and people. Soil is an essential resource for satisfying human needs, such as
food and feed production, fibre, clean air and water. Soil is not an infinite resource though.
Human activity and changes in land use lead to increased soil loss, which in turn degrades
nature's recycling system and diminishes land productivity, thus decreasing human
wellbeing worldwide.
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https://srch.eurekalert.org/e3/cs.html?url=http%3A//results.eurekalert.org/pub_release

s/2017-12/ecjr-hms121517.php&charset=gb2312&qgt=water+and+land&col=ev3new+ev3o

neyr+ev3rel+ev3rell&n=4&la=zh cn

2. AGU: Small clique of nations found to dominate global trading web of food, water

[ EurekAlert!] WASHINGTON - It's not easy, or economically feasible, to ship freshwater
across the globe. But when scientists use food as a proxy for that water - taking into account
how much crops are irrigated and livestock are fed - they can get a glimpse of the flow of
freshwater between countries. When one research group studied this "virtual water

network," they found that the interconnectedness between countries has almost doubled
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over the last two decades - potentially lending some resiliency to the water trade. Still, a
handful of nations control a majority of the freshwater flow, and some regions, including
much of Africa, are left out of the trading loop. "In general, we have more trade going on,
and more and more countries are now connected," said Joel Carr, an ecohydrologist with
the University of Virginia in Charlottesville and one of the authors of the new study. "But
these increases in trade and connections are not equally spread among countries."Food
production is one of the primary uses of fresh water, and as countries grow in population,
they need more food, and therefore more water, to support their residents. If they don't
have the water to grow crops or raise livestock but have money to spend, countries can
import food - essentially importing water. The virtual water network is a way to look at the
global balance of this freshwater trade, Carr said.
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https://www.eurekalert.org/pub releases/2012-03/agu-asc032212.php

3. Environmental changes in the Mekong Delta spell trouble for farmers

[ EurekAlert!] URBANA, Ill. - The Mekong Delta is home to 15 million people, many of
whom rely on the delta's rich soil and water resources for farming and fishing. But their
livelihoods are being threatened by rising sea levels, droughts, dams, and other hydrological
shifts. A new article from researchers at the University of lllinois and lowa State University
explains the challenges. "The management dilemma for the Mekong Delta is to ensure a
habitable environment for human well-being and for rice and aquaculture productivity,
while strategically conserving wetland ecologies," says Kenneth Olson, professor emeritus in
the Department of Natural Resources and Environmental Sciences at U of | and co-author of
the article.The delta, which sits at the southern tip of Vietnam and Cambodia, is
characterized by seasonal flooding and nutrient-rich sediment deposits from the Mekong
and Bassac Rivers as they flow toward the South China Sea. Historically, mosquitoes, malaria,
waterborne diseases, and unpredictable flow patterns made the delta a difficult place to
live.
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https://www.eurekalert.org/pub releases/2018-07/uoic-eci072318.php

4. ASU scientists use satellites to measure vital underground water resources

[ EurekAlert!] The availability of water from underground aquifers is vital to the basic
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needs of more than 1.5 billion people worldwide, including those of us who live in the
western United States. In recent decades, however, the over-pumping of groundwater,
combined with drought, has caused some aquifers to permanently lose essential storage
capacity.With the hope of providing water resource managers with better tools to help keep
aquifers healthy, a team of scientists from ASU and the Jet Propulsion Laboratory (JPL) are
using the latest space technology to look underneath Earth's surface to measure this
precious natural resource.They've focused their efforts on one of the world's largest aquifer
systems, located in California's Central Valley, measuring both its groundwater volume and
its storage capacity. The results of their most recent findings in this ground breaking study
have been recently published in Water Resources Research.
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5. To keep more carbon on the ground, halting farmland expansion is key

[ EurekAlert! ] The conversion of forests to farmland is recognized as a major contributor to
rising levels of greenhouse gases. And yet it hasn't been clear how to best minimize the loss
of sequestered carbon into the atmosphere. Is it better to maximize farm yields so as to use
less land area over all? Or should farms be operated so as to retain more carbon on site,
even at the expense of crop yields? Researchers reporting in Current Biology on July 26 say
that, based on their extensive studies of agricultural operations in the humid tropics of
Ghana, the dry tropical forest in Mexico, and temperate wetlands and forests in Poland, the
best course in all cases is to limit the conversion of natural habitat to farmland, a strategy

known as land sparing. That means maximizing yields on existing agricultural lands.
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1. A Framework for Freshwater Ecosystem Management
KATYR: UN Environment
RAGETA]: 2017-12-01
f5#L: The UN Environment ‘Framework for Freshwater Ecosystem Management’ series
presents a holistic management framework to guide country-level action to sustainably
manage freshwater ecosystems. It builds on the decision by the UN Environment
Programme (UNEP) Governing Council to develop water quality guidelines for ecosystems
(Decision 27/3, 2013). The Framework supports national and international goals related to
freshwater ecosystems, such as relevant Aichi Biodiversity Targets and Sustainable
Development Goal (SDG) targets. An overview of the series, which currently consists of four
volumes.Volume 1 provides an overview of the Framework, and places it in the context of
supporting Agenda 2030. Volume 2 describes aspects of the Framework in more technical
detail: classification systems for freshwater ecosystem types, setting targets for ecological
status, and monitoring progress against these targets. Volume 3 provides examples from
around the world, illustrating different aspects of the Framework. Volume 4 underpins the
series and includes a review of water quality guidelines for ecosystems from around the
world.
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1. The virtual water flow of crops between intraregional and interregional in mainland
China
f£% : Yicheng Fu; Jinyong Zhao; Chengli Wang; Wengqi Peng; Qi Wang; Chunling Zhang
CHRJE: Agricultural Water Management,2018
H%%L. Agriculture is the main consumer of freshwater in the world. The paper described the
process of virtual water content and flow in crops. Differences in climatic conditions of
different regions in China result in large differences in water consumption during crop
growth. The virtual water trade in crops connects water flows within and between regions,
linking the actual water consumption with the invisible water trade as a whole. The
objective of the paper was supplying the agricultural products virtual water trade evaluation
system, determining quantitatively the virtual water flow within the region & regional. Using

meteorological and agricultural data from 2003 to 2010, a comprehensive analysis of
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China's domestic and international virtual water trade of agricultural products has been
undertaken. The virtual water for the three primary crops and virtual water trade are
discussed. The virtual water content of grain crops in northern and southern China was
1293 m®/t and 942 m®/t, respectively; the national average value was 1117 m>/t; and the
regional differences in virtual water content for each crop were significant. China's
inter-regional agricultural products virtual water trade was not consistent with water
resource endowment expectations. The transfer of crops from northern to southern regions
would have a significant impact on the sustainable utilization of water resources and would
exacerbate water resources shortages in northern regions. China had a trade surplus in
global virtual water trade of agricultural products. The exported agricultural products virtual
water amounted to 31.5 billion m3/yr., and the imported amount was 145 billion m3/yr. The
net import of virtual water embedded in agricultural products increased from 44 billion
m3/yr. in 2003 to 178 billion m3/yr. in 2010. It is further concluded that the trend for
agricultural products total virtual water, green water, and blue water is that China is
increasing its imports year on year. A large increase in imports of agricultural products has
led to a decline in the rate of self-sufficiency in domestic agricultural production. The paper
provided the basis for the comprehensive evaluation of crop planting structure adjustment,
grain import & export, and the potential of regional water resources development and
utilization.
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SCHERYE: RO BEE 5 X K, 2018
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7. Mapping environmental land use conflict potentials and ecosystem services in
agricultural watersheds

YEZ . Ilkwon Kim; Sebastian Arnhold

SCHERYE: Science of the Total Environment,2018

5. In mountainous watersheds, agricultural land use cause changes in ecosystem
services, with trade-offs between crop production and erosion regulation. Management of
these watersheds can generate environmental land use conflicts among regional

stakeholders with different interests. Although several researches have made a start in
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mapping land use conflicts between human activities and conservation, spatial assessment
of land use conflicts on environmental issues and ecosystem service trade-offs within
agricultural areas has not been fully considered. In this study, we went further to map land
use conflicts between agricultural preferences for crop production and environmental
emphasis on erosion regulation. We applied an agricultural land suitability index, based on
multicriteria analysis, to estimate the spatial preference of agricultural activities, while
applying the Revised Universal Soil Loss Equation (RUSLE) to reflect the environmental
importance of soil erosion. Then, we classified the agricultural catchment into four levels of
land use conflicts (lowest, low, high and highest) according to preference and importance of
farmland areas, and we compared the classes by crop type. Soil loss in agricultural areas was
estimated as 45.1 t ha yr, and agricultural suitability as 0.873; this indicated that land use
conflicts in the catchment could arise between severe soil erosion (environmental
importance) and agricultural suitability (land preferences). Dry-field farms are mainly
located in areas of low land use conflict level, where land preference outweighs
environmental importance. When we applied farmland management scenarios with
consideration of services, conversion to highest-conflict areas (Scenario 1) as 7.5% of the
total area could reduce soil loss by 24.6%, while fallow land management (Scenario 2) could
decrease soil loss 19.4% more than the current scenario (Business as usual). The result could
maximize land management plans by extracting issues of spatial priority and
use-versus-conservation conflicts as ecosystem service trade-offs from arguments over land
use policy.
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8. Agricultural water supply/demand changes under projected future climate change in
the arid region of northwestern China

YE#: Ying Guo; Yanjun Shen

SCHRYE: Journal of Hydrology,2018

% : The water resources in the arid region of northwestern China, which are impacted by
climate change, tend to be more unstable, and the environment and ecosystems will suffer
from severe water shortage. In this paper, potential future climate trends were predicted
based on CMIP5 simulations in this region. The water availability and agricultural water

demand under future climate change scenarios were estimated. Impacted by increases in
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temperature, the irrigation water demand will increase by 4.27 6.15 billion m? in this region
over the next 60 years, compared to the demand of 32.75 billion m* during 1971—2000.
However, the annual runoff will only increase by 4.88.5 billion m? , which is equivalent to or
even less than the increased irrigation water demand. In fact, the increased demand for
industrial, domestic and ecological water were not considered here. Thus, the water
supply/demand contradiction will result in more severe water shortages in the future.
According to a comparison with simulated irrigation water demand under three adaptation
strategy scenarios, we should take effective measures such as improving the efficiency of
irrigation water utilization, reducing crop planting areas and adjusting crop planting
structures to alleviate the impacts of future climate changes and human activities on the
water supply and water use in this region.
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9. Sustainability impact assessment of peatland-use scenarios: Confronting land use
supply with demand

{3 : Till Hermanns; Katharina Helming; Hannes J. Kdniga; Katharina Schmidt; Qirui Li; Heiko
Faustb

CHRIE: Ecosystem Services,2018

f5#L. Sustainable development of land use is determined by changes of the regional supply
of Land Use Functions (LUFs) and the demand of future societal land use claims. LUFs are
based on the ecosystem services concept, but more adapted to human land use. In this
paper, we assessed two peatland-use scenarios towards sustainable development in
Northeast Germany in order to understand their impacts on LUFs and land use claims. For
this, we extended an analytical framework designed to confront LUFs with land use claims
identified in multi-level stakeholder strategies in a participatory manner. The sustainability
assessment was performed with peatlanduse scenarios “Services for services” and “Market
determines usage” that favoured environmental and economic land use claims, respectively.
Findings revealed possible trade-offs between land use claims for biomass production and
regional value creation as well as for peatlands’ carbon and nutrient sink, and habitat
functions. The core achievement is an extended sustainability assessment framework
integrating land use demands of multi-level stakeholder strategies into participatory impact

assessment, in a way that land use claims serve as benchmarks for LUFs. This facilitates the
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understanding of sustainable land use in both supply and demand perspective, and the
normative evaluation of ecosystem services.
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10. An integrated sustainability score based on agroecological and socioeconomic
indicators. A case study of stockless organic farming in Italy

{£% : Paola Migliorini; Francesco Galioto; Massimo Chiorri; Concetta Vazzana

kYR : Agroecology and Sustainable Food Systems,2018

%%, The purpose of our research is to develop an integrated sustainability score (ISS)
choosing the farm level as system’s boundaries and developing a methodology, based on a
geometric mean algorithm, which is negatively affected by the internal imbalance of the
agroecosystem. The first step is to identify and calculate the indicators of systems and
sub-systems to assess the agro-ecological and socioeconomic dimensions of sustainability.
The second step is the selection, weighting and integration of indicators that permit the
calculation of the ISS ranging from 0 to 1. The farm sustainability score is categorized into
three levels: weak, intermediate and strong. This methodology has been verified on a
stockless organic farming system case study of 12 farms in Italy. Results show that most of
the farms reached intermediate levels of sustainability but there are significant differences
on ISS scores within the study group. Agro-ecological and socioeconomic dimension play a
different role in highlighting the coexistence of different models of sustainability. A further
development of the present methodology should include an in-depth analysis of the social
dimension of sustainability and integrate an assessment procedure to formulate improved
management practices that will help farmers to find win-win solutions that decrease the
contrast between environmental and economic sustainability.
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