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1. Soil degradation in the European Mediterranean region: Processes, status and
consequences
SCHRE: ScienceDirect,2021-09-04
%%, Soil, a non-renewable resource, sustains life on Earth by supporting around 95% of
global food production and providing ecosystem services such as biomass production,
filtration of contaminants and transfer of mass and energy between spheres. Unsustainable
management practices and climate change are threatening the natural capital of soils,
particularly in the Mediterranean region, where increasing population, rapid land-use
changes, associated socio-economic activities and climate change are imposing high
pressures on the region's shallow soils. Despite evidence of high soil susceptibility to
degradation and desertification, the true extent of soil degradation in the region is unknown.
This paper reviews and summarises the scientific literature and relevant official reports,
with the aim to advance this knowledge by synthesizing, mapping, and identifying gaps
regarding the status, causes, and consequences of soil degradation processes in the
European Mediterranean region. This is needed as scientific underpinning of efforts to
counteract soil degradation in the region. Three main degradation categories are then
considered: physical (soil sealing, compaction, erosion), chemical (soil organic matter,
contamination, salinisation), and biological. We find some degradation processes to be
relatively well-documented (e.g. soil erosion), while others, such as loss of biodiversity,
remain poorly addressed, with limited data availability. We suggest establishment of a
continuous, harmonised soil monitoring system at national and regional scale in the
Mediterranean region to provide comparable datasets and chart the spatial extent and
temporal changes in soil degradation, and corresponding economic implications. This is

critical to support decision-making and fulfilment of related sustainable development goals.
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2. Progress in understanding the hydrology of high-elevation Andean grasslands under
changing land use

SCHRYE: ScienceDirect,2021-09-04

% EL. High-elevation grasslands worldwide provide essential hydrological services including
water provision, flow regulation, and erosion control. Despite their importance, hydrological
research of grasslands in montane regions is usually scarce and disperse, limiting the
capacity to improve water resource management. We present a systematic literature review
of the hydrological function of high Andean grasslands under conserved, degraded, and
restored conditions in ecosystems situated above the tree line in the tropical Andes
(p&aacute;ramos, punas, and jalcas). Most hydrological research on these grasslands has
been developed in p&aacute;ramos (92%), especially in Ecuador, while research in punas is
scarce (6%) despite being the largest grassland extent in the region. For p&aacute;ramos,
published literature highlights the importance of conserving grasslands to facilitate water
infiltration to soils, which in turn reduces erosive processes. Water-vegetation relations for
conserved p&aacute;ramos are well understood, indicating that about 50% of water inputs
return to the atmosphere via evapotranspiration, but knowledge about hydrological
functions of conserved punas and jalcas is virtually non-existent. Under changing land use,
afforestation of grassland ecosystems with exotic tree species, especially pines, reduces soil
water storage as well as water yield and flow regulation capacity. Impacts of grazing and
agriculture on the hydrological function of p&aacute;ramo grasslands strongly depend on
historical land management and current land use practices and are not generalizable.
Short-term restoration studies indicate that more than two years are necessary to recover
the hydrological function of degraded grasslands, therefore medium and long-term studies
are required to determine efficient restoration periods. These knowledge gaps limit the
ability to extrapolate and regionalize findings. Future directions aimed to fill them are
proposed, and methods successfully used to investigate the hydrology of high Andean
grasslands are highlighted. This research not only enlightens what is known about the
hydrology of high Andean grasslands, but also seeks to guide future hydrological evaluations
to fill identified geographical and topical knowledge gaps precluding improved management

of water resources in the tropical Andes.
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9. Optimization of irrigation amount and fertilization rate of drip-fertigated potato based

on Analytic Hierarchy Process and Fuzzy Comprehensive Evaluation methods

SCHRYR:  ScienceDirect,2021-08-19

5 E . As a cash crop, potato plays an important role in the economic development and
ensuring food security. Reasonable management of irrigation and fertilization can promote
the uptake of water and nutrients by potato, thereby improving the tuber yield and quality,
and reducing fertilizer residues in the soil. A four-year field experiment was carried out to
explore the effects of different irrigation amounts and fertilization rates on potato yield,
economic benefit, tuber quality, water productivity (WP) and fertilizer use efficiency (FUE),
and soil nutrient residues during 20162019. Multi-objective optimization of irrigation
amount and fertilization rate was conducted based on data in 2018 and 2019 using the
Analytic Hierarchy Process and Fuzzy Comprehensive Evaluation methods. In 2016 and 2017,
three irrigation levels (W1, 60% ETC; W2, 80% ETC and W3, 100% ETC) and three fertilization
(N-P-K) rates (F1, 10017.5124.5 kg/ha; F2, 15026.2186.7 kg/ha and F3, 20034.9248.9 kg/ha)
were applied. The highest tuber yield was obtained under F3 in 2016 and 2017. Two
fertilization rates (FO, 0 kg/ha and F4, 25043.7311.2 kg/ha) were further considered in 2018
and 2019. Results showed that the highest tuber yield, net income, WP, dry matter and the
residues accumulation of nitrate nitrogen, available phosphorus, and available potassium
were obtained under F4 in 2018 and 2019. However, the differences in tuber yield, net
income and WP between F3 and F4 were not significant under W3. Deficit irrigation reduced
tuber yield, ET, net income, shoot dry matter, tuber dry matter, LAI, relative chlorophyll
content, starch and vitamin C content and FUE, and increased the residues of nutrient in the
soil and reducing sugar content. Besides, W1 showed the highest irrigation water
productivity, but the starch and vitamin C content of W3F2 were largest. The highest FUE
was obtained under W3F3 (56.33% in 2018 and 53.33% in 2019). Increasing fertilization rate
decreased the fertilizer partial factor productivity and sink/source. Based on the economic
benefit, tuber quality, WP and FUE and soil environmental benefit, the multi-objective
optimization was evaluated by the Analytic Hierarchy Process and Fuzzy Comprehensive

Evaluation methods. When the irrigation amount was 100% ETC (W3) and the fertilization
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rate (N-P-K) was 20034.9248.9 kg/ha (F3), the multi-objective optimization was obtained.
The results can provide a theoretical basis for the optimization of water and fertilizer
regimes of potato in northern China and other regions with similar environments.
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1. Robust Semisupervised Land-use Classification using Remote Sensing Data with Weak
Labels
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% B . This work develops robust semisupervised classifiers to tackle the three most
challenging problems in land-use classification using remote sensing data, namely,
information imbalance, label noise, and image uncertainty. Limited by technology and cost,
collecting clean labels for remote sensing images is difficult and often impractical. The
change of environment and time also increases the uncertainty of remote sensing images.
To overcome the obstacles incurred by the mixed pixels and weak labels, this work proposes
dividing the pixels in remote sensing images into two groups, namely, pixels with accurate
labels and those with weak labels, before processing the weakly labeled pixels using a
nuclear norm-based cost function. To address the imbalanced data problem in pixels with
accurate labels, an improved cross-entropybased cost function is proposed to weigh the
contributions from data of different classes based on their importance by exploiting the
term frequency-inverse document frequency (TF-IDF) algorithm. Finally, an artificial class
called "unknown" is proposed to cope with the interference caused by weakly labeled data
with unrepresentative spatial features. Extensive experiments validate the effectiveness of

the proposed semisupervised classifier.
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