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7. Organic carbon distribution and soil aggregate stability in response to long-term
phosphorus addition in different land-use types

SCHRYE:  ScienceDirect,2021-09-28

%35 . Understanding the relationships among phosphorus (P), soil organic carbon (SOC) and
aggregate stability is vital for improving soil fertility and P and C cycling in different land-use
types. Here, we assessed the responses of SOC distribution in different aggregate fractions
to P addition in two different land-use types categorized in either a Plimitation or
non-P-limitation status based on the stoichiometric ratios of microbial enzymes. Four
different longterm fertilization managements (no fertilizer [control, non-P limitation];
nitrogen and potassium [NK treatment, P limitation]; phosphorus [P treatment]; and
nitrogen, phosphorus, and potassium [NPK treatment]) were established in upland and
paddy soils to compare the effects of pre-assessed non-P- and P-limited soil conditions in
combination with different fertilizer additions. A wet-sieving method was used to obtain
four sizes (> 2-, 0.252-, 0.0530.25- and < 0.053-mm) of soil aggregates. The concentrations
of SOC and iron and aluminum (Fe/Al) oxides in the forms extractable by DCB (Fed/Ald),
oxalate (Feo/Alo) and polyphosphate decahydrate (Fep/ Alp) were measured. The results
showed that compared to the non-P-limited control, the P treatment reduced soil mean
weight diameter (MWD) by 13.1% in upland and 9.7% in paddy soils. The MWD of NPK
treatment was significantly higher by 24% than that of the P-limited NK treatment in upland
soil, while the difference between the same two fertilization treatments was not significant
in paddy soil. Compared with that of the control, SOC concentration in each size was greater
in the P-treated upland soil, while in the paddy soil, SOC concentration of the >2-mm size
were lower in the P and NPK treatments than in the control and NK treatments, respectively.
Phosphorus addition decreased Fep/Alp of each aggregate size in upland soil, while it
increased Fep/Alp of each aggregate size in paddy soil. To better quantify the effects of P on
SOC and aggregate stability, we used a partial least squares path model (PLS-PM). The
results indicated that P addition had a direct negative effect on MWD (- 0.797, P < 0.01)
under the non-P limitation condition (control vs. P treatment). The addition of P in upland
soil had a high positive effect on MWD (0.565, P < 0.05) under the P-limitation condition (NK
vs. NPK treatments), but the effect was not significant in paddy soil (0.047, P > 0.05). Thus,
strategies aiming to improve soil carbon cycling and aggregate stability by regulating
phosphorus addition should consider land-use type and soil P-limitation status.
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1. LAl Modeling in Degraded Mediterranean Rainfed Cultivated Crop Linked with Soil
Erosion Stages Based on VNIR-SWIR Hyperspectral Data
KA : 1EEE
RAGHSIE]: 2021-10-12
% 2. Soils are an essential factor contributing to agricultural production of rainfed crops
such as barley and triticale cereals. Inadequate land management is endangering soil quality
and productivity, and in turn crop quality and productivity are affected. In this paper,
hyperspectral VNIR-SWIR airborne data (0.4-2.5 um) is used to analyze spatial differences in
vegetation vitality related to soil degradation status in a Mediterranean agricultural area of
central Spain. Specifically, biophysical indices such as the leaf area index (LAI) are spatially
derived from the remote sensing data and discussed regarding the land degradation status.
The results of this study illustrated the potential of hyperspectral remote sensing in the
context of crop and land resource monitoring.
B
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2. Land Surface Temperature Based Soil Moisture Dynamics Modeling for Chinese
Mainland

RATVR: |EEE

RAGESIA]: 2021-09-27

% 2. Since remotely sensed land surface temperature (LST) and LST-derived indexes such
as surface-to-air temperature gradient (AT) and day-to-night LST gradient (ALST) all contain
important soil moisture (SM) information, it is meaningful to utilize easily available and
near-real-time LST data for modeling the spatiotemporal SM dynamics. However, the
optimal LST-derived index to appropriately quantify SM dynamics on a large scale remains
to be studied. Considering the complex and diverse climate conditions and land cover types
in the Chinese mainland, this letter proposes to evaluate Z-score indexes from LST-based SM
dynamic modeling for the Chinese Mainland. Monthly LST and SM during April-October in
2000-2019 years are derived from the MOD11C3 (MODIS LST product) and ERA5-Land (the
global reanalysis dataset), respectively. The Pearson correlation coefficients (Rs) between

ZSM (Z-score of SM) and ZLST (Z-score of LST), ZAT (Z-score of AT), as well as ZALST (Z-score
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of ALST) are calculated. The average R between ZSM and ZLST is 0.44 over the whole
domain. It is up to 0.7 for cultivated land and grassland in semi-arid and semi-humid areas.
The R between ZSM and ZLST is stronger than the ones between ZSM and ZAT and ZALST.
Overall, ZLST can be viewed as a relatively robust and easy-to-calculate indicator for
modeling SM dynamics in a large region. Even if the approach used is simple, its results are
encouraging because it makes sense to actually use LST to capture SM dynamics in the
Chinese mainland.
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3. Comparison of TVDI and soil moisture response based on various vegetation indices
KA : IEEE

RATRA]: 2021-09-08

%% . Soil moisture is an important factor that affects crop growth, development and yield.
Relative soil moisture (RSM) can express the effect of water deficit on crop growth
wonderfully. Temperature vegetation drought index (TVDI) is one of the most widely used
methods in agricultural drought remote sensing monitoring at present. In order to improve
the accuracy of soil moisture inversion by TVDI, the performance of TVDI calculated by
different vegetation indices used in drought monitoring was compared in Northeast China
on the 8day scale of the whole growth period (May to September). Enhanced vegetation
index (EVI), ratio vegetation index (RVI), modified soil-adjusted vegetation index (MSAVI)
and leaf area index (LAl) were selected to construct TVDI. The relationship between these
indices and situ relative soil moisture (RSM) were analyzed every 8 days in 2009. The results
showed that the correlation between TVDIs and RSM at 20cm depth was stronger than
10cm depth averagely. All the TVDIs obtained by different vegetation indices had a certain
negative correlation with soil moisture, indicating that the higher the TVDI, the lower the
soil moisture and the drier. Taking the soil moisture at a depth of 20cm as an example, four
indices showed relatively consistent trend: the absolute correlation coefficients S\vert
r\vert$ in May were less than 0.3, and from June to September S\vert r\vertS were around
0.5 overall. Especially in the middle of the growing season (the second half of June and Early
September), S\vert r\vert$ were greater than 0.5. On the whole, TVDI performs best in the
middle of the growing season, followed by the late growing season, and the early growing

season is unsatisfactory. Among them, vegetation indices performed best when taking LAI,
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followed by RVI, and TVDI constructed by EVI and MSAVI were roughly the same. TVDI when
LAl was calculated was higher correlated with soil moisture than RVI, EVI, MSAVI, but
generally, all indices performed well after June.
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4. Study on Site Selection Zoning of Dry Land Transformed into Paddy Field Project in
Wuhan City Based on the Suitability Grading of Cultivated Land Reconstruction

RATYR: |EEE

RAGESIA]: 2021-09-08

%% . For a long time, paddy field as high-quality arable land for growing rice crops, is an
important carrier to guarantee food security, and is also a strategic land resource under
national priority protection. In recent years, in order to improve the quality of arable land,
some places have tried to transform dry land into paddy field, and some results have been
achieved. This article sorts out the practical experience of dry land transformed into paddy
field in various regions, combined with literature research, and takes Wuhan City as an
object, put forward a series of restrictive factors for the dry land transformed into paddy
field, and an evaluation index system for the suitability of dry land transformed into paddy
field with 14 factors including topographical conditions, soil conditions, field utilization
conditions, and management conditions was constructed, and measured the suitability of
Wuhan’s cultivated land to be changed from drought to water. Next, from the point of view
of dry land transformed into paddy field project site selection, the grading standard of dry
land transformed into paddy field suitability was studied, and the type of site selection was
divided. Finally, a comparative analysis was carried out using multi-year project
implementation cases, and the results showed that 75% of the implemented projects fell
into highly and moderately suitable areas for reconstruction. This shows that the theoretical
methods proposed in this paper are scientific and feasible, and the evaluation results are
objective and reasonable, which can provide reference for the site selection and zoning
planning of drought-to-water projects in similar areas in China.
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5. Land Cover Extraction of Remote Sensing Images with Parallel Convolutional Network
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5. As an important link between human and nature, land use/land cover change (LUCC)
has become a research hotspot since the first day of the issue initiated. Remote sensing
observation supplies important data source for LUCC research. With the constant
improvement of the remote sensed image spatial resolution and the continuous
development of computer scientific algorithms and models, the study of semantic
segmentation in the field of automatic interpretation of remote sensed images has
promoted quickly. There have been a number of achievements focusing on the one-class
extraction of LUCC classification system, but limited progress in multi-class classifying
mission when facing high resolution remote sensing data by using semantic segmentation
model, because of its sophisticated structure, the phenomenon of synonyms spectrum and
foreign body with spectrum in images. Additionally, the limitation of the semantic
segmentation model is a crucial issue which needs to be solv for precision of classification in
class recognition and the perfection of semantic segmentation on pixel level as well. The
High-Resolution network (HRnet) model was used and improved in the study for semantic
segmentation because it has the advantage of low resolution loss. In the LUCC classification
work, the distribution of classes (such as cultivated land, woodland, grassland, other land,
water, etc.) are usually extremely imbalanced, that leads to the limited classification
recognition results of land types when using HRnet. So a combined Loss function of Lovasz
Softmax Loss+Cross Entropy Loss was used in HRnet to classify the land cover of remote
sensing images, to meet the requirements of high-resolution image classification not only in
terms of low resolution loss but also in terms of class recognition. The combined loss
function provided the direction of the model, and the appropriate loss function improved
the performance of the model when faced with the imbalanced distribution of land classes.
The results are as follows: 1) Compared with Deeplab and Unet, HRnet model performed
better in segmentation results; 2) HRnet model with combined Loss function Lovasz Softmax
Loss+Cross Entropy Loss (HRnet+) had better performance, and its test accuracy PA(Pixel
Accuracy) value was 0.9577, MIOU (Mean Intersection over Union) value was 0.8801, and
Kappa value was 0.9455. This indicated that the HRnet model with low loss of resolution
could achieve better results in the automatic segmentation of high-resolution remote
sensing images, and the combined loss function constructed in this study could effectively
solve the problem of imbalanced distribution of classes in remote sensing images, and the

edge optimization ability was also more significant.
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