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1. Estimating potential yield and change in water budget for wheat and maize across
Huang-Huai-Hai Plain in the future
kYR ScienceDirect,2021-11-02
% Climate change impacts crop productivity as atmospheric conditions and water supply
change, particularly in intensive cropping areas. This study used the validated AquaCrop
Model, which was run with downscaled daily climate data produced by SDSM and CanESM2.
The changes in the potential grain yield of winter wheat and summer maize and water
budget during the cropping seasons were estimated for the Huang-Huai-Hai Plain (3H Plain)
under RCP4.5 and RCP8.5 scenarios. The results show that the potential yield of winter
wheat is increasing with similar spatial patterns in the 2030s, 2050s, and 2080s, with much
of the increase is distributed in Shandong and northeastern parts of Henan. During the
winter wheat growth period, the water budget deficit will likely improve from — 210 mm in
the 2030s to — 202 mm in 2080s under RCP4.5 and from - 206 mm in the 2030s to — 191
mm in 2080s under RCP8.5 across the 3H Plain. The water budget during the winter wheat
period will continue to be in deficit in the north 3H Plain and improvements are estimated
mostly in the lower southern areas of the Plain. The summer maize potential yield is
estimated to increase from the baseline period, but yields will decrease by 0.81%, 1.19%,
and 2.10% in the 2030s, 2050s, and 2080s, respectively, under RCP8.5 compared to RCP4.5.
During the summer maize growth period, the water budget is also estimated to improve
from 109 mm in 2030s to 126 mm in 2080s under RCP4.5 and 107 mm in the 2030s to 163
mm in 2080s under RCP8.5. This increase is mainly estimated in the central and south of the
3H Plain. The estimated ETc of winter wheat shows no significant decrease, while the
reduction of 6 mm and 13 mm for summer maize is observed under RCP4.5 and RCPS8.5,
respectively. The study provides scientific evidence to devise adaptation and mitigation
climate change strategies for agricultural productivity and water resource management.
B
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2. Regional mapping of soil organic matter content using multitemporal synthetic Landsat
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8 images in Google Earth Engine

SCHRYE: ScienceDirect,2021-10-25

5% ;. Accurate assessment of the spatial distribution of soil organic matter (SOM) is of great
significance for regional sustainable development, especially in fertile black soil areas. The
present study proposed a regional-scale high spatial resolution (30 m) SOM mapping
method based on multitemporal synthetic images. The study area is located on the Songnen
Plain of Northeast China. First, all available Landsat 8 surface reflectance (SR) data during
the bare soil period (April and May) from 2014 to 2019 in the study area were screened in
the Google Earth Engine (GEE), and the cloud mask was constructed. The median, average,
maximum, and minimum values of the image set were synthesized according to single-year
multimonth, multiyear single-month and multiyear multimonth time ranges, and the
spectral index of the synthesized image was constructed. Second, the bands and spectral
indices of different synthetic images were used as input to establish a random forest (RF)
model of SOM prediction, and the accuracies of different spatial prediction models of SOM
were compared to evaluate the optimal regional remote sensing prediction model of SOM.
The following results were show. 1) The use of the spectral index combined with the image
band as input had a greater improvement in the accuracy of SOM prediction than the use of
only the image band. 2) Compared to the average, maximum and minimum synthesized
images, the median synthesized image had higher accuracy in SOM prediction. 3) More
years of synthesized images provided more robust SOM prediction results. 4) May was the
best time window for SOM mapping on the Songnen Plain. This study presents a large-scale
and high spatial resolution SOM mapping method that is suitable for black soil areas in
Northeast China and extends the application of GEE in digital soil mapping.
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3. Evaluating the effects of agricultural inputs on the soil quality of smallholdings using
improved indices

CRRJE: ScienceDirect ,2021-10-24

% : Soil quality on smallholder farms is progressively declining due to inappropriate land
management and agricultural inputs. Assessing soil quality at the field scale and evaluating
the contributions of agricultural inputs to soil quality is therefore important in the

formulation of policies and technologies for improving the land management practices of
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smallholders. The objectives of this study were to analyze the effects of smallholder
agricultural inputs (fertilizer input, agrochemical input, organic fertilization and straw
incorporation) on soil quality under three dominant planting patterns (wheat-maize,
vegetable and cotton) in Quzhou County on the North China Plain. Six soil indicators (soil
organic carbon, available zinc, fungal species richness, carbon pool activity, total chromium
content and acid phosphatase activity) were identified as the minimum dataset (MDS). The
SQl calculated using nonlinear weighted additive integration (SQI-NLWA) had the best
discrimination under different planting patterns. The SQls in the wheat-maize and vegetable
systems were significantly higher than those in the cotton system. The overall spatial
pattern of soil quality was related to the distribution of the planting patterns throughout
the county. Organic fertilization, fertilizer input and straw incorporation increased the SQl,
while agrochemical input decreased the SQIl. Our study provides a quantitative tool for
assessing soil quality at the field-scale and creatively analyzes the effects of smallholder
agricultural inputs on soil quality. Our findings suggest that resource input and allocation
determine soil quality and agricultural sustainability in smallholder-dominated agricultural
systems.
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SCHERIR: SO 5E,2021-08-16
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9. Optimizing irrigation and nitrogen management strategy to trade off yield, crop water
productivity, nitrogen use efficiency and fruit quality of greenhouse grown tomato
CHRYE: ScienceDirect,2021-02-28

% : Water and nitrogen are two main factors affecting crop yield and quality, and their
optimization is crucial for sustainable agriculture production. In this study, the results of a
three-year (20172019) experiment were presented to reveal the effects of irrigation and
nitrogen rate on yield, crop water productivity (WP), nitrogen use efficiency (Partial Factor
Productivity Nitrogen, PFPn) and fruit quality. Irrigation was applied based on the
cumulative evaporation (Epan) measured with a standard 20-cm pan with its amounts set as
50% (11), 70% (12), 90% (13) of Epan, while the nitrogen rates were designed as 0 (NO), 150
(N1), 300 (N2) and 450 (N3) kg ha™ . Averaging across nitrogen rates and years, 12 decreased
tomato yield and PFPn by 4.00% and 4.07%, respectively, when compared with 13, while
significantly increased WP, vitamin C (Vc), total soluble solid (TSS), soluble sugar content
(SSC) and organic acids (OA) by 7.68%, 8.64%, 5.42%, 7.15% and 7.15%, respectively.
Averaging across irrigation amounts and years, applying nitrogen rates more than 300 kg
ha™* not only failed to increase yield, but also reduced WP, Vc, SSC, sugar-acid ratio (SAR)
and PFPn. Compared with N2, the yield, WP and fruit quality decreased slightly in N1,
whereas the nitrogen rate decreased by 50%. Both the principal component analysis and
gray relational analysis were identified as suitable models for assessing comprehensive fruit
quality. The relative value of TSS had a highly positive relationship with comprehensive
quality score, indicating that TSS could be used as an index representing comprehensive
fruit quality. TOPSIS (technique for order preference by similarity to ideal solution) revealed
that N1I2 was the optimal irrigation and nitrogen rate for greenhouse grown tomato.
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1. Relationships Between Land Degradation and Climate Change Vulnerability of
Agricultural Water Resources
KAGYR: |EEE
RAGESE]: 2021-10-12
i #: According to the methodology for determining land degradation adopted by the UN
for the calculation of the sustainable development goal's (SDG) indicator 15.3.1, land

productivity on the basis of remote sensing data is one of the three sub -indicators. At the
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same time, the process of land degradation is very complex and it has not yet been studied
how it is affected by climate changes. This task is complicated by the fact that climate
change has consequences in the future. However, satellite data have a long history of
observations and therefore we can see, how climate indicators affect the process of land
degradation in historical terms. In this paper, we used MODIS satellite data to calculate land
productivity and estimated the relationship between land productivity and climate change
vulnerability of agricultural water resources (CCV) obtained by SWAT model for Ukraine.
Correlation and regression analysis show that the climate change vulnerability of
agricultural water resources is one of the indicators of land degradation.
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2. Soil Moisture Retrieval using a Time-Series Ratio Algorithm for the Nisar Mission
KAGYR: |EEE

RATETIE]: 2021-10-12

fi . The NASA ISRO Synthetic Aperture Radar (NISAR) mission is currently under
development and is scheduled for launch in 2022. The NISAR mission will provide global
data sets of Earth land surface dynamics that are critical for multiple Earth Science
disciplines including observations of ecosystem carbon and water cycles. Global L -band
radar observations at high spatial resolution will be helpful for soil moisture applications.
One of the goal s of the NISAR mission is to provide a global soil moisture product at 200 m
resolution with a global revisit frequency of 6 days. A time - series ratio algorithm was
implemented using NISAR simulated SMAPVEX12 UAVSAR data, which is an L -band airborne
radar backscatter measurement . For a NISAR -like configuration, backscatte r at incidence
angles from 30 to 50 degrees was considered in this study. The initial retrieval statistics
following comparisons with in -situ ground truth show correlation coefficients (R) to be
about 0.81 , and the unbiased RMSE to be about 0.06 € ! / € !. Results from dual co
-polarization and/or cross -polarization modes were evaluated and considered for
performance improvement.
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3. Analyzing the Radio Frequency Interference Environment at Cal/Val Site Locations for
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the Soil Moisture Active/Passive (SMAP) Mission

KA 1EEE

RAGESIE]: 2021-10-12

% : The Soil Moisture Active/Passive satellite was launched in 2015 to provide global and
continuous maps of land surface soil moisture and freeze -thaw using L -Band microwave
radiometry. Even though the 1400 -1427 MHz frequency used by SMAP is a protected
portion of the spectrum, Radio Frequency Interference (RFI) isstill observed that can corrupt
the radiometer’s measurements. Nine distinct algorithms are implemented as part of
SMAP’s level 1 processing to detect and filter out RFI contributions. However, any remaining
undetected RFI are major concern especially at the locations of cal/val sit e s used for
evaluating soil moisture retrieval performance. This paper presents an analysis of the RFI
environment at SMAP cal/val site locations and assesses the impact of RFI on soil moisture
retrievals at those locations.
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4. Soil Moisture Estimation Over Cereal Fields Based on Sar ALOS-2 Data

KARYR: |EEE

RAGESIE]: 2021-10-12

52 In this paper, we discuss the potential of L -band Advanced Land Observing Satellite -2
(ALOS -2) images for retrieving soil moisture over cereal fields in a semi -arid area
(Merguellil -Tunisia). SAR signal sensitivity was studied as function of in -situ measurements:
roughness and soil moisture. Sensitivity to soil moisture was illustrated for three classes of
Normalized Difference Vegetation Index (NDVI) . Results reveal the impact of soil moisture
on L - band data even in dense vegetation class (NDVI > 0.6). High correlation s characterize
linear relationships between radar signal and vegetation biophysical properties ( Leaf Area
Index, vegetation height and Vegetation Water Content). Signal modeling over bare soils
was evaluated through empirical equation, modified Dubois model (Dubois -B) and modified
Integral Equation Model (IEM -B). For covered fields, Water Cloud Model (WCM) was
parametrized for HH and HV polarizations (with and without soil -vegetation interactions
component) coupled with the best accuracy bare soil backscattering models: IEM -B for co
-polarization and empirical models for the entire dataset. WCM coupled to IEM -B illustrates

the best performance to estimate soil water content in HH polarization. The integration of
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soil - vegetation interaction component provides a stable accuracy of soil moisture
estimation in HH polarization and improve soil moisture accuracy in HV polarization mode.
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5. Sensor-Specific Adversarial Network for Transferable Land-Cover Classification

RATIR: IEEE

RATTA]: 2021-10-12

% : As the multi-source high-spatial-resolution (HSR) images are being daily acquired from
different sensors, it brings the challenge of transferring the recognition model from labeled
images to new unlabelled images obtained from other sensors. Existing deep transfer
learning methods encode the land-cover features in the same architecture, which ignores
the sensor divergence. In this paper, we tackle this problem by proposing a sensor-specific
adversarial network for HSR land-cover classification. Specifically, the sensor-specific
normalization (SN) is designed for decoupling the sensor divergence in different
normalization weights. Moreover, the transferable adversarial optimization is proposed for
effectively optimizing the source-related, target-related, and discriminator weights.
Considering the sensor-specific characteristics, our proposed method improves the
transferability of deep learning models between airborne and spaceborne sensors. The
mutual transferability experiments on a selfconstructed cross-sensor land-cover dataset
demonstrate that the proposed method outperforms the state-of-the-art deep transfer
learning methods.
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