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Global prevalence of non-perennial rivers and streams

Messager, Mathis Loic; Lehner, Bernhard; Cockburn, Charlotte; %5

Flowing waters have a unique role in supporting global biodiversity, biogeochemical cycles and human
societies. Although the importance of permanent watercourses is well recognized, the prevalence, value
and fate of non-perennial rivers and streams that periodically cease to flow tend to be overlooked, if not
ignored. This oversight contributes to the degradation of the main source of water and livelihood for
millions of people. Here we predict that water ceases to flow for at least one day per year along 51-60 per
cent of the world's rivers by length, demonstrating that non-perennial rivers and streams are the rule
rather than the exception on Earth. Leveraging global information on the hydrology, climate, geology and
surrounding land cover of the Earth's river network, we show that non-perennial rivers occur within all
climates and biomes, and on every continent. Our findings challenge the assumptions underpinning
foundational river concepts across scientific disciplines. To understand and adequately manage the
world's flowing waters, their biodiversity and functional integrity, a paradigm shift is needed towards a
new conceptual model of rivers that includes flow intermittence. By mapping the distribution of
non-perennial rivers and streams, we provide a stepping-stone towards addressing this grand challenge

in freshwater science.

(CRJF: NATURE #:594 #1:7683 Ti:66-70 HifiR4E: 2021, DOI: 10.1038/541586-021-03565-5)

The missing ocean plastic sink: Gone with the rivers

Weiss, Lisa; Ludwig, Wolfgang; Heussner, Serge; %%

Weiss, Lisa; Ludwig, Wolfgang; Heussner, Serge; %5 Plastic floating at the ocean surface, estimated at
tens to hundreds of thousands of metric tons, represents only a small fraction of the estimated several
million metric tons annually discharged by rivers. Such an imbalance promoted the search for a missing
plastic sink that could explain the rapid removal of river-sourced plastics from the ocean surface. On the
basis of an in-depth statistical reanalysis of updated data on microplastics-a size fraction for which both
ocean and river sampling rely on equal techniques-we demonstrate that current river flux assessments
are overestimated by two to three orders of magnitude. Accordingly, the average residence time of
microplastics at the ocean surface rises from a few days to several years, strongly reducing the

theoretical need for a missing sink.

(CCRJf: SCIENCE %5: 373 H: 6550 tH fiR4F: 2021, DOI: 10.1126/science.abe0290 )

Differences in the temperature dependence of wetland CO; and CHa
emissions vary with water table depth

Chen, Hongyang; Xu, Xiao; Fang, Changming; %%

Wetland CH4 emissions have been demonstrated to be more sensitive than wetland CO2z emissions to
increasing temperatures, which may result in a greater relative contribution of CHs4 to total GHG
emissions under climate warming. However, it is not clear whether this greater sensitivity occurs globally
across diverse hydrologic regimes. Here, we evaluate the temperature dependence of CO2 and CHs
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emissions on water table depth using a global database and show similarities in the temperature
dependence of CO2 and CHa emissions. A lower water table is associated with a decrease in the
temperature dependence of CHa4 emissions and a higher water table has the opposite effect. Water table
depth does not affect the temperature dependence of CO2 emissions. Our findings suggest the
stimulatory effect of increasing temperature on wetland CH4 emissions may not always be stronger than

that on CO2 emissions and depends on the wetland water table.

Climate change may result in larger releases of CHa than CO2 from wetlands as CH4 emissions seem to
be more sensitive to temperature. Globally, CO2 and CHs emissions show a similar temperature
dependence but this is modulated by wetland water table depth, which affects CH4 (but not COy)

emissions.

(K¥FR: NATURE CLIMATE CHANGE #:11 #7:9 HAR4E: 2021, DOI: 10.1038/541558-021-01108-4)

Increasing probability of record-shattering climate extremes

Fischer, E. M. ; Sippel, S.; Knutti, R.

Changes in extreme heat are often calculated as anomalies above a reference climatology. A different
definition-week-day heatwaves surpassing the current record by large margins-shows that their
occurrence probabilities depend on warming rate, not level, and are higher than during recent decades.
Recent climate extremes have broken long-standing records by large margins. Such extremes
unprecedented in the observational period often have substantial impacts due to a tendency to adapt to
the highest intensities, and no higher, experienced during a lifetime. Here, we show models project not
only more intense extremes but also events that break previous records by much larger margins. These
record-shattering extremes, nearly impossible in the absence of warming, are likely to occur in the
coming decades. We demonstrate that their probability of occurrence depends on warming rate, rather
than global warming level, and is thus pathway-dependent. In high-emission scenarios, week-long heat
extremes that break records by three or more standard deviations are two to seven times more probable
in 2021-2050 and three to 21 times more probable in 2051-2080, compared to the last three decades. In
2051-2080, such events are estimated to occur about every 6-37 years somewhere in the northern
midlatitudes.

(CRJf: Nature Climate Change %:11 #1:8 HfiR4F: 2021, DOI: 10.1038/541558-021-01092-9 )

Rivers as the largest source of mercury to coastal oceans worldwide

Liu, Maodian; Zhang, Qianru; Maavara, Taylor; %

Rivers transport about 1,000 Mg mercury annually to coastal oceans, which is threefold greater than the
amount delivered by atmospheric deposition, according to a global analysis of mercury measurements in
rivers. Mercury is a potent neurotoxic substance and accounts for 250,000 intellectual disabilities
annually. Worldwide, coastal fisheries contribute the majority of human exposure to mercury through fish
consumption. Recent global mercury cycling and risk models attribute all the mercury loading to the
ocean to atmospheric deposition. Nevertheless, new regional research has noted that the riverine
mercury export to coastal oceans may also be significant to the oceanic burden of mercury. Here we
construct an unprecedented high-spatial-resolution dataset estimating global river mercury and
methylmercury exports. We find that rivers annually deliver 1,000 (minimum-maximum: 893-1,224) Mg
mercury to coastal oceans, threefold greater than atmospheric deposition. Furthermore, high flow events,

2
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which are becoming more common with climate change, are responsible for a disproportionately large

percentage of the export. Coastal oceans constitute 0.2% of the entire ocean volume but receive 27% of
the external mercury input to the ocean. We estimate that the river mercury export could be responsible
for a net annual export of 350 (interquartile range: 52-640) Mg mercury across the coastal-open-ocean
boundary, although there is still high uncertainty around this estimate. Our results show that river export
is the largest source of mercury to coastal oceans worldwide, and continued mercury risk modelling

should incorporate the impact of rivers.

(Sk¥5. NATURE GEOSCIENCE HiJiR4F: 2021, DOI: 10.1038/541561-021-00793-2)

Large subglacial source of mercury from the southwestern margin of
the Greenland Ice Sheet

Hawkings, Jon R.; Linhoff, Benjamin S.; Wadham, Jemma L.; %5

The Greenland Ice Sheet is currently not accounted for in Arctic mercury budgets, despite large and
increasing annual runoff to the ocean and the socio-economic concerns of high mercury levels in Arctic
organisms. Here we present concentrations of mercury in meltwaters from three glacial catchments on
the southwestern margin of the Greenland Ice Sheet and evaluate the export of mercury to downstream
fjords based on samples collected during summer ablation seasons. We show that concentrations of
dissolved mercury are among the highest recorded in natural waters and mercury yields from these
glacial catchments (521-3,300 mmol km(-?) year(1)) are two orders of magnitude higher than from Arctic
rivers (4-20 mmol km(?) year(?)). Fluxes of dissolved mercury from the southwestern region of
Greenland are estimated to be globally significant (15.4-212 kmol year()), accounting for about 10% of
the estimated global riverine flux, and include export of bioaccumulating methylmercury (0.31-1.97 kmol
year('!)). High dissolved mercury concentrations (similar to 20 pM inorganic mercury and similar to 2 pM
methylmercury) were found to persist across salinity gradients of fjords. Mean particulate mercury
concentrations were among the highest recorded in the literature (similar to 51,000 pM), and dissolved
mercury concentrations in runoff exceed reported surface snow and ice values. These results suggest a
geological source of mercury at the ice sheet bed. The high concentrations of mercury and its large
export to the downstream fjords have important implications for Arctic ecosystems, highlighting an urgent
need to better understand mercury dynamics in ice sheet runoff under global warming.

(RyE: NATURE GEOSCIENCE #5: 14 #A: 7 HifR#:: 2021, DOI: 10.1038/s41561-021-00753-w )

Global dominance of tectonics over climate in shaping river
longitudinal profiles

Seybold, Hansjoerg; Berghuijs, Wouter R.; Prancevic, Jeff P.; %

River networks are striking features engraved into the surface of the Earth, shaped by uplift and erosion
under the joint influence of climate and tectonics. How a river's gradient changes as it descends along its
course-its longitudinal profile concavity-varies greatly from one basin to the next, reflecting the interplay
between uplift and erosional processes. A recent global analysis has suggested that climatic aridity
should be a first-order control on river profile concavity, but the importance of climate relative to other
factors has not been tested at global scale. Here, we show, using recent global datasets of climate, river
profiles and tectonic activity, that tectonics is much more strongly expressed than climate in global
patterns of river profile concavity. River profiles tend to be more strongly concave in tectonically active
regions along plate boundaries, reflecting tectonically induced spatial variations in uplift rates. Rank

3
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correlations between river profile concavity and four global tectonic proxies (basin-averaged channel
gradients, distance to plate boundaries and two measures of seismic activity) are much stronger than
those between river concavity and three climate metrics (precipitation, potential evapotranspiration and
aridity). We explain the association between tectonic activity and increased river profile concavity through
a simple conceptual model of long-term uplift and river incision. These results show that tectonics, and
not climate, exerts dominant control on the shape of river longitudinal profiles globally. Spatially varying
uplift rates strongly influence the concavity of river profiles worldwide, with smaller contributions from

hydrological factors, according to a comparison of river profile, tectonic and climatic datasets.

(JRJF: NATURE GEOSCIENCE #5: 14 #i: 7 Hi4FE: 2021, DOI: 10.1038/541561-021-00720-5)

Optimized river diversion scenarios promote sustainability of
urbanized deltas

Moodie, Andrew J.; Nittrouer, Jeffrey A.;

Socioeconomic viability of fluvial-deltaic systems is limited by natural processes of these dynamic
landforms. An especially impactful occurrence is avulsion, whereby channels unpredictably shift course.
We construct a numerical model to simulate artificial diversions, which are engineered to prevent channel
avulsion, and direct sediment-laden water to the coastline, thus mitigating land loss. We provide a
framework that identifies the optimal balance between river diversion cost and civil disruption by flooding.
Diversions near the river outlet are not sustainable, because they neither reduce avulsion frequency nor
effectively deliver sediment to the coast; alternatively, diversions located halfway to the delta apex
maximize landscape stability while minimizing costs. We determine that delta urbanization generates a
positive feedback: infrastructure development justifies sustainability and enhanced landform preservation

vis-a-vis diversions.

(RIR: PNAS #:118 Hi: 27 HAREE: 2021, DOI: 10.1073/pnas.2101649118 )

Aerobic bacterial methane synthesis

Wang, Qian; Alowaifeer, Abdullah; Kerner, Patricia; %%

Reports of biogenic methane (CHa4) synthesis associated with a range of organisms have steadily
accumulated in the literature. This has not happened without controversy and in most cases the process
is poorly understood at the gene and enzyme levels. In marine and freshwater environments, CHa4
supersaturation of oxic surface waters has been termed the "methane paradox" because biological CH4
synthesis is viewed to be a strictly anaerobic process carried out by O2-sensitive methanogens. Interest
in this phenomenon has surged within the past decade because of the importance of understanding
sources and sinks of this potent greenhouse gas. In our work on Yellowstone Lake in Yellowstone
National Park, we demonstrate microbiological conversion of methylamine to CH4 and isolate and
characterize an Acidovorax sp. capable of this activity. Furthermore, we identify and clone a gene critical
to this process (encodes pyridoxylamine phosphate-dependent aspartate aminotransferase) and
demonstrate that this property can be transferred to Escherichia coli with this gene and will occur as a
purified enzyme. This previously unrecognized process sheds light on environmental cycling of CHa,
suggesting that O2-insensitive, ecologically relevant aerobic CH4 synthesis is likely of widespread

distribution in the environment and should be considered in CH4 modeling efforts.

CRIE: PNAS #:118 H: 27 HiAl4E: 2021, DOI: 10.1073/pnas.2019229118)

4



MmAREmHE (79 A)

Causes, impacts and patterns of disastrous river floods

Merz, Bruno; Bloesch, Guenter; Vorogushyn, Sergiy; %5

River floods have direct and indirect consequences for society, and can cause fatalities, displacement
and economic loss. This Review examines the physical and socioeconomic causes and impacts of
disastrous river flooding, and past and projected trends in their occurrence. Disastrous floods have
caused millions of fatalities in the twentieth century, tens of billions of dollars of direct economic loss each
year and serious disruption to global trade. In this Review, we provide a synthesis of the atmospheric,
land surface and socio-economic processes that produce river floods with disastrous consequences.
Disastrous floods have often been caused by processes fundamentally different from those of
non-disastrous floods, such as unusual but recurring atmospheric circulation patterns or failures of flood
defences, which lead to high levels of damage because they are unexpected both by citizens and by
flood managers. Past trends in economic flood impacts show widespread increases, mostly driven by
economic and population growth. However, the number of fatalities and people affected has decreased
since the mid-1990s because of risk reduction measures, such as improved risk awareness and
structural flood defences. Disastrous flooding is projected to increase in many regions, particularly in Asia
and Africa, owing to climate and socio-economic changes, although substantial uncertainties remain.
Assessing the risk of disastrous river floods requires a deeper understanding of their distinct causes.
Transdisciplinary research is needed to understand the potential for surprise in flood risk systems better
and to operationalize risk management concepts that account for limited knowledge and unexpected
developments.

(CCRJF: Nature Reviews Earth & Environment H JiR4F: 2021, DOI: 10.1038/543017-021-00195-3)

Health and sustainability of glaciers in High Mountain Asia

Miles, Evan; McCarthy, Michael; Dehecq, Amaury; %%

Glaciers in High Mountain Asia generate meltwater that supports the water needs of 250 million people,
but current knowledge of annual accumulation and ablation is limited to sparse field measurements
biased in location and glacier size. Here, we present altitudinally-resolved specific mass balances
(surface, internal, and basal combined) for 5527 glaciers in High Mountain Asia for 2000-2016, derived
by correcting observed glacier thinning patterns for mass redistribution due to ice flow. We find that 41%
of glaciers accumulated mass over less than 20% of their area, and only 60% 10% of regional annual
ablation was compensated by accumulation. Even without 21(st) century warming, 21% +/- 1% of ice
volume will be lost by 2100 due to current climatic-geometric imbalance, representing a reduction in
glacier ablation into rivers of 28% +/- 1%. The ablation of glaciers in the Himalayas and Tien Shan was
mostly unsustainable and ice volume in these regions will reduce by at least 30% by 2100. The most
important and vulnerable glacier-fed river basins (Amu Darya, Indus, Syr Darya, Tarim Interior) were
supplied with >50% sustainable glacier ablation but will see long-term reductions in ice mass and glacier
meltwater supply regardless of the Karakoram Anomaly.Glaciers in High Mountain Asia are a key water
resource. The authors use remote sensing data and a regional implementation of the continuity equation
to quantify glacier ablation and accumulation rates for 2000-2016, and establish current
climatic-geometric imbalances that imply strong reductions in ice volume by 2100.

(CKJF: NATURE COMMUNICATIONS #:12 #: 1 tHHiR4E: 2021, DOI: 10.1038/541467-021-23073-4)
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Common irrigation drivers of freshwater salinisation in river basins
worldwide

4% Thorslund, Josefin; Bierkens, Marc F. P.; Essink, Gualbert H. P. Oude; %%

Freshwater salinisation is a growing problem, yet cross-regional assessments of freshwater salinity
status and the impact of agricultural and other sectoral uses are lacking. Here, we assess inland
freshwater salinity patterns and evaluate its interactions with irrigation water use, across seven regional
river basins (401 river sub-basins) around the world, using long-term (1980-2010) salinity observations.
While a limited number of sub-basins show persistent salinity problems, many sub-basins temporarily
exceeded safe irrigation water-use thresholds and 57% experience increasing salinisation trends. We
further investigate the role of agricultural activities as drivers of salinisation and find common
contributions of irrigation-specific activities (irrigation water withdrawals, return flows and irrigated area)
in sub-basins of high salinity levels and increasing salinisation trends, compared to regions without
salinity issues. Our results stress the need for considering these irrigation-specific drivers when
developing management strategies and as a key human component in water quality modelling and
assessment. Freshwater salinisation is a growing water quality problem, but impacts and drivers across
regional to global scales have been lacking. A new assessment of inter-regional freshwater salinisation
demonstrates the importance of irrigation as a driver of salinisation.

(kJF: NATURE COMMUNICATIONS #:12 $: 1 HR4E: 2021, DOI: 10.1038/s41467-021-24281-8)

Acute riverine microplastic contamination due to avoidable releases of
untreated wastewater

Woodward, Jamie; Li, Jiawei; Rothwell, James; %

The authors show how untreated wastewater laced with microplastics and raw sewage is routinely
discharged into UK river flows that are too low to disperse the microplastics downstream. This discharge
creates acute microplastic contamination of river beds that threatens biodiversity and the quality of
riverine habitats. Wastewater discharge to rivers is a controversial practice that compromises water
quality, aquatic habitats and human health worldwide. Here we show how untreated wastewater laced
with microplastics and raw sewage is routinely discharged into UK river flows that are too low to disperse
the microplastics downstream. These 'dry weather' spills lead to acute microplastic contamination of river
bed habitats. Many aquatic fauna feed in the benthic zone, the quality of which affects the entire riverine
ecosystem. All microplastic types accumulate to high concentrations on the channel bed until flushed
downstream by floods. These findings pose fundamental questions about the sustainable management
of urban wastewater. Treating the wastewater would shut down the major source of microplastic
fragments and microbeads in such rivers and prevent their transport to the ocean. Riverine microplastic
transport is primarily partitioned between: (1) continuous transport at low concentrations of synthetic
fibres from treated wastewater effluent; and (2) episodic flood-driven transport of the full microplastic
assemblage entrained from contaminated channel beds. Focusing only on the buoyant non-flood
microplastic load can produce highly unrepresentative assessments of riverine microplastic
contamination. Climate warming and urban population growth will intensify the microplastic burden on

many river ecosystems as summer baseflows decline and wastewater fluxes increase.

(CRJE: NATURE SUSTAINABILITY  HfiEE: 2021, DOI: 10.1038/541893-021-00718-2)
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The changing characteristics of phytoplankton community and biomass
in subtropical shallow lakes: Coupling effects of land use patterns and
lake morphology

Peng, Xue; Zhang, Lu; Li, Yuan; %

The community composition and biomass of phytoplankton in shallow lakes are impacted by many
en-vironmental factors including water quality physicochemical parameters, land use in the watershed,
and lake morphology. However, few studies have simultaneously evaluated the relative importance of
these factors on the effect of community composition and biomass of phytoplankton. The relative
importance of the water quality physicochemical parameters (water temperature [WT], total nitrogen [TN],
total phos-phorus [TP], pH, dissolved oxygen [DO], electrical conductivity [EC], turbidity and Secchi
depth [SD]), land use (built-up land, farmland, waters, forest, grassland, and unused land) in the
watershed, and lake mor-phology (area and depth) on the composition and biomass of phytoplankton
communities were assessed in 29 subtropical shallow lakes in Wuhan, China, during different seasons
from December 2017 to Novem-ber 2018. The results showed that phytoplankton in all 29 lakes was
mainly composed of Cyanophyta, Chlorophyta, and Bacillariophyta. Phytoplankton abundance was
highest in summer and lowest in winter. We analyzed the relative importance of the three groups of
variables to the community composition of the phytoplankton by variance decomposition. The results
showed that the three groups of environmental variables had the highest explanation rate (> 80%) for the
composition of the phytoplankton community in summer and autumn, and the explanation rates in spring
and winter were 42.1% and 39.8%, respec-tively. The water quality physicochemical parameters were
the most important variables affecting the composition of phytoplankton communities, followed by land
use in the watershed. Through generalized additive model and structural equation model analysis, we
found that the land use and lake morphology had minimal direct impact on the Chl-a and cell density of
phytoplankton, mainly by altering the TN, TP, turbidity, SD, DO, and EC, which indirectly affected
phytoplankton. WT and nutrients were still the main predictors of phytoplankton abundance. Built-up land
was the main source of nitrogen and phosphorus in lakes. Correlation analysis found that forest and
grassland had positive impacts on reducing lake nitro-gen and phosphorus contents. This showed that
increasing grassland and forest in the watershed could reduce the pollutants entering the lake. Our
findings will contribute to water quality management and pollution control for subtropical shallow lakes.

(RJF: WATER RESEARCH #5:200 HFR4E: 2021, DOI: 10.1016/j.watres.2021.117235)

Estimation of total flux of polycyclic aromatic hydrocarbons facilitated

by methane ebullition into water column from global lake sediments
Sun, Tingting; Li, Wenxuan; Yin, Ke

Methane ebullition and contamination are two typical characteristics from lakes, however, these two are
generally studied independently. In fact, the exchange of matter and energy between methane bubbles
and their surrounding environment can be very active to enhance the contaminant transport. There is
limited research on understanding the characteristics and trends of gas ebullition facilitated contaminant
emissions in large areas considering water and air as receptors. We herein estimate the transport

capacity of methane ebullition for polycyclic aromatic hydrocarbons (PAHs) out of the sediment from
7
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global lakes, which may reach an average of 71 (up to 159) t yr-1. Methane bubbles could transfer one
third of the total PAH flux from sediments, or equivalent of 1.3-3.0 ng L-1 of additional PAHs, into the
water column with the rest going into air, offsetting from 52 to 118% of dry PAH deposition flux into global
lakes sediment per year. Given the PAH concentration in lake water is often in the range of 0.1-100 ng
L-1, ebullition facilitated PAH flux may increase PAH concentration by a factor of 1.4 to 2.4 until 2,100,

being a significant contributor for the PAH increment in lake waters.

(RJF: WATER RESEARCH #5:204 HiJiR4E: 2021, DOI: 10.1016/j.watres.2021.117611)

Algal Organic Matter Drives Methanogen-Mediated Methylmercury
Production in Water from Eutrophic Shallow Lakes

Lei, Pei; Zhang, Jin; Zhu, Jinjie;%.

Algal blooms bring massive amounts of algal organic matter (AOM) into eutrophic lakes, which influences
microbial methylmercury (MeHg) production. However, because of the complexity of AOM and its
dynamic changes during algal decomposition, the relationship between AOM and microbial Hg
methylators remains poorly understood, which hinders predicting MeHg production and its
bioaccumulation in eutrophic shallow lakes. To address that, we explored the impacts of AOM on
microbial Hg methylators and MeHg production by characterizing dissolved organic matter with Fourier
transform ion cyclotron resonance mass spectrometry (FTICR-MS) and three-dimensional
excitation-emission matrix (3D-EEM) fluorescence spectroscopy and quantifying the microbial Hg
methylation gene hgcA. We first reveal that the predominance of methanogens, facilitated by
eutrophication-induced carbon input, could drive MeHg production in lake water. Specifically, bioavailable
components of AOM (i.e., CHONs such as aromatic proteins and soluble microbial byproduct-like
materials) increased the abundances (Archaea-hgcA gene: 438-2240% higher) and activities (net CH4
production: 16.0-44.4% higher) of Archaea (e.g., methanogens). These in turn led to enhanced dissolved
MeHg levels (24.3-15,918% higher) for three major eutrophic shallow lakes in China. Nevertheless, our
model results indicate that AOM-facilitated MeHg production could be offset by AOM-induced MeHg
biodilution under eutrophication. Our study would help reduce uncertainties in predicting MeHg
production, providing a basis for mitigating the MeHg risk in eutrophic lakes..

(RJH: ENVIRONMENTAL SCIENCE & TECHNOLOGY #45:55 #: 15 tHhR4E: 2021, DOI: 10.1021/acs.est.0c08395)

Extreme Climate Anomalies Enhancing Cyanobacterial Blooms in
Eutrophic Lake Taihu, China

Qin, Bogiang; Deng, Jianming; Shi, Kun;.

Climate warming in combination with nutrient enrichment can greatly promote phytoplankton proliferation
and blooms in eutrophic waters. Lake Taihu, China, is a large, shallow and eutrophic system. Since 2007,
this lake has experienced extensive nutrient input reductions aimed at controlling cyanobacterial blooms.
However, intense cyanobacterial blooms have persisted through 2017 with a record-setting bloom
occurring in May 2017. Causal analysis suggested that this bloom was sygenerically driven by high
external loading from flooding in 2016 in the Taihu catchment and a notable warmer winter during
2016/2017. High precipitation during 2016 was associated with a strong 2015/2016 EI Nino in
combination with the joint effects of Atlantic Multi-decadal Oscillation (AMO) and Pacific Decadal

Oscillation (PDO), while persistent warmth during 2016/2017 was strongly related to warm phases of
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AMO and PDO. The 2017 blooms elevated water column pH and led to dissolved oxygen depletion near
the sediment, both of which mobilized phosphorus from the sediment to overlying water, further
promoting cyanobacterial blooms. Our finding indicates that regional climate anomalies exacerbated
eutrophication via a positive feedback mechanism, by intensifying internal nutrient cycling and
aggravating cyanobacterial blooms. In light of global expansion of eutrophication and blooms, especially
in large, shallow and eutrophic lakes, these regional effects of climate anomalies are nested within larger

scale global warming predicted to continue in the foreseeable future.

(RyJ&: WATER RESOURCES RESEARCH #5:57 #H: 7 HfiR4E: 2021, DOI: 10.1029/2020WR029371)

The importance of aquatic macrophytes in a eutrophic tropical shallow
lake

Swe, Thida; Lombardo, Paola; Ballot, Andreas;%%.

Inlay Lake is the second largest natural lake in Myanmar. Located in Shan State, in the eastern part of
the country, it is a known biodiversity hotspot. The lake is negatively affected by an increasing local
human population and rapid growth in both agriculture and tourism. In recent decades, several studies
have listed faunistic and floristic groups in Inlay Lake, but there is still a general lack of knowledge about
the aquatic macrophyte and phytoplankton community composition and abundance, and their
interactions. To fill this knowledge gap, field surveys of biological and physical and chemical parameters
were carried out in the period 2014-2017. They show that Inlay Lake is a shallow, clear water and
calcareous lake, with nutrient concentrations indicating mesotrophic-eutrophic conditions. However,
close to the shore, nutrient concentrations are generally higher, reflecting pollution from inflowing rivers,
shoreline villages and floating gardens. Both the richness and abundance of aquatic macrophytes in Inlay
Lake were high, with several species forming extensive stands in most of the lake over the whole survey
period. Total phytoplankton and cyanobacterial biomass were low, but cyanobacteria included
toxin-producing strains of Microcystis, suggesting that cyanobacterial and total phytoplankton biomass
need to be kept low to avoid potentially harmful cyanobacterial blooms. Submerged macrophyte
abundance and phytoplankton biomass were inversely correlated in the heavily vegetated northern lake
area. Our survey suggests a great importance of the submerged macrophytes to the general water
quality and the clear water state in Inlay Lake. Maintaining high macrophyte abundances should
therefore be a goal in management strategies, both for Inlay Lake and other lakes in Myanmar. It is highly

desirable to include macrophytes and phytoplankton in the lake monitoring in Myanmar.

(k¥E: LIMNOLOGICA %:90 HfR4F: 2021, DOI: 10.1016/.limno.2021.125910)

Nonlinear pattern and algal dual-impact in N;O emission with
increasing trophic levels in shallow lakes

Zhou, Yiwen; Xu, Xiaoguang; Song, Kang;%

Shallow lakes are considered important contributors to emissions of nitrous oxide (N20), a powerful
greenhouse gas, in aquatic ecosystems. There is a large degree of uncertainty regarding the relationship
between N20 emissions and the progress of lake eutrophication, and the mechanisms underlying N2O
emissions are poorly understood. Here, N2O emission fluxes and environmental variables in different
lakes along a trophic state gradient in the Yangtze River basin were studied. N2O emission fluxes were
-1.0-53.0mug m2 h't and 0.4-102.9mug m h'* in summer and winter, respectively, indicating that there

was marked variation in N2O emissions among lakes of different trophic state. The non-linear exponential
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model explained differences in N2O emission fluxes by the degree of eutrophication (p < 0.01). TN and
chl-a both predicted 86% of the N2O emission fluxes in shallow lakes. The predicted N2O emission fluxes
based on the IPCC EF5r overestimated the observed fluxes, particularly those in hyper-eutrophic lakes.
These findings demonstrated that nutrient-rich conditions and algal accumulation are key factors
determining N2O emission fluxes in shallow lakes. Furthermore, this study also revealed that temperature
and algae accumulation-decomposition determine an N20 emission flux in an intricate manner. A low
temperature, i.e., winter, limits algae growth and low oxygen consumption for algae decomposition. The
environment leaves a high dissolved oxygen concentration, slowing down N20O consumption as the final
step of denitrification. In summer, with the oxygen consumed by excess algal decomposition, the N20
production is limited by the complete denitrification as well as the limited substrate supply of nitrate by
nitrification in hypoxic or anoxic conditions. Such cascading events explained the higher N2O emission
fluxes from shallow lakes in winter compared with summer. This trend was amplified in hyper-eutrophic
shallow lakes after algal disappearance. Collectively, algal accumulation played a dual role in stimulating
and impeding N20 emissions, especially in hyper-eutrophic lakes. This study expands our knowledge of
N20 emissions from shallow lakes in which eutrophication is underway.

(OR¥F: WATER RESEARCH #5:203 HiJiR4E: 2021, DOI: 10.1016/j.watres.2021.117489)

Eutrophication decreased CO; but increased CHs emissions from lake: A
case study of a shallow Lake Ulansuhai

Sun, Heyang; Lu, Xixi; Yu, Ruihong; s

Eutrophic lakes, especially shallow eutrophic lakes, disproportionately contribute to greenhouse gas
(GHG) emissions. To investigate the effects of eutrophication on GHG dynamics, we conducted field
measurements every three months from January 2019 to October 2019 in Lake Ulansuhai, a shallow
eutrophic lake (mean depth of 0.7 m) located in a semi-arid region in Northern China. We found that Lake
Ulansuhai was a predominantly source of atmospheric carbon dioxide (COz); however, it converted to a
CO:2 sink in July due to eutrophication. It was also a strong source of methane (CH4) with a mean CO:2
emission of 35.7 +/- 12.1 mmol m- 2 d-1 and CHa emission of 5.9 +/- 2.9 mmol m- 2 d-1. The CO:
concentrations in most sites and CH4 concentrations in all sites were supersaturated, with the average
partial pressure of CO2 (p COz2) being 654 +/- 34 mu atm and the partial pressure of CH4 (p CH4) being
157 +/- 37 mu atm. The partial pressures and emissions of the greenhouse gases exhibited substantial
seasonal and spatial variations. The correlation analysis between the trophic level index and the partial
pressure of the greenhouse gases indicated that eutrophication could significantly decrease the CO:2
emissions but increase the CH4 emissions from the lake, resulting in a CH4 and CO2 emission ratio of
approximately 2 in terms of global warming potential. Eutrophication decreased the pCQO2 in the lake and
subsequently increased the p CHa4 due to nutrient input, thereby enhancing primary production. The
results indicated that shallow eutrophic lakes in arid regions are strong sources of CHs4 and that
eutrophication could alter the greenhouse gas emission patterns.

(Sk¥F: WATER RESEARCH #::201 Hifii4F: 2021, DOI: 10.1016/j.watres.2021.117363)

Global assessment of future sectoral water scarcity under adaptive
inner-basin water allocation measures

Huang, Zhongwei; Liu, Xingcai; Sun, Siao; %

Water scarcity has become a major threat to sustainable development under climate change. To reduce
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the population exposure to water scarcity and improve universal access to safe drinking water are
important targets of the Sustainable Development Goal (SDG) 6 in the near future. This study aims to
examine the potential of applying adaptive inner-basin water allocation measures (AIWAM), which were
not explicitly considered in previous studies, for mitigating water scarcity in the future period (2020-2050).
By incorporating AIWAM in water scarcity assessment, nonagricultural water uses are assumed to have
high priority over agricultural water use and thus would receive more water supply. Results show that
global water deficit is projected to be similar to 3241.9 km(3)/ yr in 2050, and severe water scarcity is
mainly found in arid and semi-arid regions, e.g. Western US, Northern China, and the Middle East.
Future warming climate and socioeconomic development tend to aggravate global water scarcity,
particularly in Northern Africa, Central Asia, and the Middle East. The application of AIWAM could
significantly mitigate water scarcity for nonagricultural sectors by leading to a decrease of global
population subject to water scarcity by 12% in 2050 when compared to that without AIWAM. However,
this is at the cost of reducing water availability for agricultural sector in the upstream areas, resulting in an
increase of global irrigated cropland exposed to water scarcity by 6%. Nevertheless, AIWAM provides a
useful scenario that helps design strategies for reducing future population exposure to water scarcity,
particularly in densely populated basins and regions. Our findings highlight increasing water use
competition across sectors between upstream and downstream areas, and the results provide useful
information to develop adaptation strategies towards sustainable water management.

(RJH: SCIENCE OF THE TOTAL ENVIRONMENT #45:783 HiJiz4F:2021, DOI: 10.1016/].scitotenv.2021.146973)

Chlorophyll a estimation in lakes using multi-parameter sonde data

Liu, Xiaofeng; Georgakakos, Aris P

Algae blooms are of considerable concern in freshwater lakes and reservoirs worldwide. In-situ
Chlorophyll a (Chl-a) fluorometers are widely used for rapid assessments of algae biomass. However,
accurately converting Chl-a fluorescence to an equivalent concentration is challenging due to natural
variations in the relationship as well as nonphotochemical quenching (NPQ) which occurs commonly in
surface waters during daytime. This study is based on water quality data from a freshwater lake from
October 2018 to December 2020. Initial analysis of sonde Chl-a fluorescence and laboratory extracted
Chl-a concentrations shows that the two data sets exhibit a nonlinear relationship with positive correlation
and significant errors. A bias correction method was next developed based on (1) concurrent sonde
measurements of other water quality parameters (to account for nonlinearities) and (2) a bias correction
approach for nonphotochemical quenching effects in surface waters. The new Chl-a model exhibits much
improved accuracy, with a root mean square error (RMSE) less than 0.95g/L. The new method facilitates
accurate Chl-a characterization in freshwater lakes and reservoirs based on readily obtainable in-situ

fluorescence sonde measurements.

(Sk¥F: WATER RESEARCH #::205 Hifif4F: 2021, DOI: 10.1016/j.watres.2021.117661)

Water-level fluctuations regulate the availability and diffusion kinetics
process of phosphorus at lake water-sediment interface

Yuan, Hezhong; Wang, Haixiang; Zhou, Yanwen;%.

Sequential extraction and in-situ diffusive gradients in thin films (DGT) techniques were used to
determine phosphorus (P) fractions and high-resolution 2D fluxes of labile P-DGT, Fe-DGT(2+), and
S-DGT(2-) in sediment systems. The diffusion fluxes were subsequently calculated for different scenarios.
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Dynamic diffusion parameters between solid sediment and solution were also fitted using the DIFS
(DGT-induced fluxes in sediments) model. The results suggested that Fe-bound P (Fe-P) was the
dominant pool which contributed to the resupply potential of P in the water-sediment continuum.
Significant upward decreases of labile P-DGT, Fe-DGT(2+), and S-DGT(2-) fluxes were detected in
pristine and incubated microcosms. This dominance indicated the more obvious immobilization of labile P
via oxidation of both Fe2+ and S2- in oxidic conditions. Additionally, these labile analytes in the
microcosms obviously decreased after a 30-day incubation period, indicating that water-level fluctuations
can significantly regulate adsorption-desorption processes of the P bound to Fe-containing minerals
within a short time. Higher concentrations of labile P-DGT, Fe-DGT(2+), and S-DGT(2-) were measured
at the shallow lake region where more drastic water-level variation occurred. This demonstrates that
frequent adsorption-desorption of phosphate from the sediment particles to the aqueous solution can
result in looser binding on the solid sediment surface and easier desorption in aerobic conditions via the
regulation of water levels. Higher R values fitted with DIFS model suggested that more significant
desorption and replenishment effect of labile P to the aqueous solution would occur in lake regions with
more dramatic water-level variations. Finally, a significant positive correlation between S-DGT(2-) and
Fe-DGT(2+) in the sediment indicated that the S2- oxidization under the conditions of low water-level can
trigger the reduction of Fe(lll) and subsequent release of active P. In general, speaking, frequent
water-level fluctuations in the lake over time facilitated the formation and retention of the Fe(ll) phase in
the sediment, and desorption of Fe coupled P into the aqueous solution when the water level was high.

(OR¥F: WATER RESEARCH #5:200 HifiR4E: 2021, DOI: 10.1016/j.watres.2021.117258)

Capturing the spatial variability of algal bloom development in a
shallow temperate lake

Ortiz, David A.; Wilkinson, Grace M.

Algal blooms can have profound effects on the structure and function of aquatic ecosystems and have
the potential to interrupt valuable ecosystem services. Despite the potential ecological and economic
consequences of algal blooms, the spatial dynamics of bloom development in spatially complex
ecosystems such as shallow lakes remain poorly characterised. Our goal was to evaluate the magnitude
and drivers of spatial variability of algal biomass, dissolved oxygen, and pH over the course of a season,
in a shallow lake in order to better understand the spatial dynamics of algal blooms in these ecosystems.
We sampled 98 locations in a small eutrophic lake on a 65-m grid for several parameters (chlorophyll a,
phycocyanin, dissolved oxygen, pH, and temperature), weekly over 122 days. This was done to estimate
the dynamics of variability and spatial autocorrelation during the course of multiple bloom events. We
also compared the spatial measurements to a high frequency sensor deployed at a fixed station and
estimated the optimal spatial sampling resolution by performing a rarefaction analysis. Spatial
heterogeneity of algal pigments was high, particularly during bloom events, and this pattern and the
overall severity of the bloom were not well captured with the fixed station monitoring. The pattern of algal
pigments and other limnologically important variables (dissolved oxygen and pH) was related to the
direction of prevailing winds 24 hr prior to sampling, the shallow northern basin where the main surface
inlet is located, and heavy precipitation. Additionally, a dense bed of floating-leaf macrophytes
contributed to local patchiness in all variables. Finally, from the rarefaction analysis we found that minimal
information about the mean state of the ecosystem was gained after c. 30 locations had been sampled.
This study revealed how spatially heterogeneous shallow lakes are over the course of a single season,

and that the magnitude of variability was highest during biologically intensive periods such as algal
12
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blooms. As such, continued research is needed across a range of trophic conditions to better understand
the structure of horizontal variability in lakes. Overall, these data demonstrate the need for spatially
explicit monitoring to better understand the dynamics and drivers of algal blooms in shallow lakes and to

better manage ecosystem services.

CRJH: FRESHWATER BIOLOGY Hiff4: 2021, DOI: 10.1111/fwb.13814)

Water level as the key controlling regulator associated with nutrient
and gross primary productivity changes in a large floodplain-lake
system (Lake Poyang), China

Wang, Shuoyue; Gao, Yang; Jia, Junjie;%.

A floodplain lake system can be described as a water conveyance-type lake system that is subject to high
water-level fluctuations (WLFs). This study investigated the effects of WLF on the nutrient status and the
gross primary productivity (GPP) of phytoplankton in Lake Poyang, a large floodplain-lake system in
China. This study hypothesized that WLF is the key controlling regulator of the lake's nutrient status,
phytoplankton growth and GPP, driven by its influence on the lake's hydrological connectivity in
combination with water-flow velocity as well as other environmental parameters. The results showed that
the intra-annual water levels in this lake varied from 7.61 m to 20.82 m while inter-annual water levels
significantly decreased throughout 1989-2018 (P < 0.05). Except for pH, most environmental variables
and nutrients differed significantly each season. Mean GPP and chlorophyll a (Chl a) concentration
during the water rising period was clearly higher compared to the dry season, wet season and falling
period. Moreover, nutrient concentration was the main determining factor of phytoplankton growth and
GPP during different periods, while water temperature (WT) also played a key role in influencing
phytoplankton biomass and GPP during the water rising period. There was also a direct correlation
between WLF and GPP during the water rising period, and WLF significantly affected nutrient
concentration, subsequently impacting GPP. This study can benefit our overall knowledge of hydrological
and ecological dynamics in floodplain-lake systems, while providing an important reference for
policymakers in the management of dams and water quality in floodplain-lake systems globally.

(OkJF: JOURNAL OF HYDROLOGY #5:599 i fi4E: 2021, DOI: 10.1016/j.jhydrol.2021.126414)

The Imprint of Primary Production on High-Frequency Profiles of Lake
Optical Properties

Minaudo, Camille; Odermatt, Daniel; Bouffard, Damien;%s

Water inherent optical properties (IOPs) contain integrative information on the optical constituents of
surface waters. In lakes, IOP measurements have not been traditionally collected. This study describes
how high-frequency IOP profiles can be used to document short-term physical and biogeochemical
processes that ultimately influence the long-term trajectory of lake ecosystems. Between October 2018
and May 2020, we collected 1373 high-resolution hyperspectral IOP profiles in the uppermost 50 m of the
large mesotrophic Lake Geneva (Switzerland-France), using an autonomous profiler. A data set of this
size and content does not exist for any other lake. Results showed seasonal variations in the I0OPs,
following the expected dynamic of phytoplankton. We found systematic diel patterns in the IOPs. Phases
of these diel cycles were consistent year-round, and amplitudes correlated to the diurnal variations of
dissolved oxygen, clarifying the link between IOPs and phytoplankton metabolism. Diel amplitudes were
largest in spring and summer under low wind condition. Wind-driven changes in thermal stratification
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impacted the dynamic of the I0Ps, illustrating the potential of high-frequency profiles of water optical

properties to increase our understanding of carbon cycling in lake ecosystems.

(CR¥E: ENVIRONMENTAL SCIENCE & TECHNOLOGY, HifiR4F: 2021, DOI: 10.1021/acs.est.1c02585)

Quasi-decadal periodicities in growth and production of the copepod
Eodiaptomus japonicus in Lake Biwa, Japan, related to the Arctic
Oscillation

Liu, Xin; Dur, Gael; Ban, Syuhei;%:.

Copepods are important secondary producers that support higher trophic levels in aquatic food webs.
Large-scale climate events such as climate oscillations and global warming force on physical and
chemical conditions in aquatic ecosystems might regulate copepod production through physiological and
biochemical processes. We evaluated how large climatic and anthropogenic events impacted secondary
production of copepods in Lake Biwa, the largest lake in Japan. We determined demographic traits such
as body size, growth rate, biomass and production of the dominant copepod Eodiaptomus japonicus in
this lake over four decades (1971-2010). To evaluate in situ food conditions and estimate growth and
production for this omnivorous species, we firstly defined a size-based food index (f), that is the ratio of in
situ body size to ideal body size in adult females. Values of f were mostly < 1 even during eutrophication
(1970s to the early 1980s), suggesting that this copepod continuously suffered from a food shortage in
this lake. Quasi-decadal periodicities were detected in f, growth and production (but not biomass) for this
copepod throughout the study period. These periodicities were correlated with the Arctic Oscillation,
implying that long-term trends in climate could regulate copepod food availability and production. This
correlation weakened after 1990, which might be due to a regime shift in lake water temperature, which
increased abruptly in the mid-1980s. Global warming might now be disrupting historical quasi-decadal
periodicity in growth and production of copepods in Lake Biwa.

CR¥JE: LIMNOLOGY AND OCEANOGRAPHY i Ji4F: 2021, DOI: 10.1002/In0.11918)

Formation and mechanisms of hydroxyl radicals during the
oxygenation of sediments in Lake Poyang, China

Du, Haiyan; Cao, Yuanxin; Li, Zhe;%%.

Seasonal flooding-drought transformation process of lake sediments lead to changes of dissolved
oxygen and redox conditions and the resultant generation of hydroxyl radical (HO"). To date, information
on HO' formation and its regulators in seasonal lake sediments is largely unexplored. In this study, a total
of nineteen sediments were collected from Lake Poyang, China, with the formation and mechanisms of
HO' during the oxygenation process exploring via the incubation experiments, Fe K-edge X-ray
adsorption spectroscopy, ultrafiltration, and fluorescent spectroscopy. Results showed that the
concentrations of HO' generated ranged from 3.75 +/- 1.13 to 271.8 +/- 22.81 mu mol kg-1,
demonstrating high formation potential and obvious spatial heterogeneity. The yield of HO' formed was
positively correlated with the contents of Fe(ll), sedimentary organic carbon, and dissolved organic
carbon, showing a general contribution of these reduced substances to HO' formation. Furthermore,
application of Fe K-edge X-ray adsorption spectroscopy revealed the key species of sedimentary
Fe-smectite for HO' formation due to its high peroxidase-like activity. Besides inorganic Fe(ll), the
sedimentary dissolved organic matters (DOMs) represented an important regulator for HO' formation,

which contributed about 2-11% of the total HO' generation. Moreover, the DOM-induced formation
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potential was found to be highly related to the molecular weight distribution that the low molecular weight-
(LMW, <1 kDa) fraction exhibited higher HO' formation potential than the bulk and high molecular weight-
(HMW, 1 kDa-0.45 mu m) counterparts. In addition, the omnipresent mineral Fe(ll)-DOM interaction in
sediment matrix exhibited another 2-6% of contribution to the total HO' production. This study highlighted
the importance of contents and species of Fe(ll) and DOM in manipulating the HO' yield, providing hew

insight into understanding the formation mechanisms of HO' in the seasonal lake sediment.

(Sk¥F: WATER RESEARCH #::202 Hii4F: 2021, DOI: 10.1016/j.watres.2021.117442)

Forecasting water temperature in lakes and reservoirs using seasonal
climate prediction

Mercado-Bettin, Daniel; Clayer, Francois; Shikhani, Muhammed;%%.

Sequential Seasonal climate forecasts produce probabilistic predictions of meteorological variables for
subsequent months. This provides a potential resource to predict the influence of seasonal climate
anomalies on surface water balance in catchments and hydro-thermodynamics in related water bodies
(e.g., lakes or reservoirs). Obtaining seasonal forecasts for impact variables (e.g., discharge and water
temperature) requires a link between seasonal climate forecasts and impact models simulating hydrology
and lake hydrodynamics and thermal regimes. However, this link remains challenging for stakeholders
and the water scientific community, mainly due to the probabilistic nature of these predictions. In this
paper, we introduce a feasible, robust, and open-source workflow integrating seasonal climate forecasts
with hydrologic and lake models to generate seasonal forecasts of discharge and water temperature
profiles. The workflow has been designed to be applicable to any catchment and associated lake or
reservoir, and is optimized in this study for four catchment-lake systems to help in their proactive
management. We assessed the performance of the resulting seasonal forecasts of discharge and water
temperature by comparing them with hydrologic and lake (pseudo)observations (reanalysis). Precisely,
we analysed the historical performance using a data sample of past forecasts and reanalysis to obtain
information about the skill (performance or quality) of the seasonal forecast system to predict particular
events. We used the current seasonal climate forecast system (SEAS5) and reanalysis (ERA5) of the
European Centre for Medium Range Weather Forecasts (ECMWF). We found that due to the limited
predictability at seasonal time-scales over the locations of the four case studies (Europe and South of
Australia), seasonal forecasts exhibited none to low performance (skill) for the atmospheric variables
considered. Nevertheless, seasonal forecasts for discharge present some skill in all but one case study.
Moreover, seasonal forecasts for water temperature had higher performance in natural lakes than in
reservoirs, which means human water control is a relevant factor affecting predictability, and the
performance increases with water depth in all four case studies. Further investigation into the skillful
water temperature predictions should aim to identify the extent to which performance is a consequence

of thermal inertia (i.e., lead-in conditions).

CRIE Water research #4::201 T1: 117258 tH iR4F: 2021-July-15, DOI: 10.1016/j.watres.2021.117286)

Application of environmental DNA metabarcoding in a lake with

extensive algal blooms

Wu, Qiangian; Sakata, Masayuki K.; Wu, Deyi; %,

Recently, environmental DNA (eDNA) metabarcoding techniques have been applied to biodiversity

investigations in aquatic ecosystems. However, no study has yet tested whether this technique is
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effective for water bodies in which extensive algal blooms break out. In this study, fish eDNA
metabarcoding was carried out in Lake Taihu, which experiences extensive algal blooms, to confirm
whether the technique is also effective for fish diversity research in ecosystems with frequent and
extensive blooms. In December 2016, three samples were collected, including one collected in the
presence of algal blooms and two collected in the absence of algal blooms. In August 2017, six samples
were collected, including three collected in the presence of algal blooms and three in the absence of algal
blooms. Equal amount of water samples (1 L) was collected from each site; however, the actual amount
of filtrate varied with the site. Twenty-seven freshwater fish species were detected from the water
samples collected in Lake Taihu. The results showed that the composition of the detected species did not
differ whether or not blooms were present. However, the amount of filtration could influence the number
of species detected. The results suggest that future eDNA metabarcoding studies under similar water

environments should increase the amount of filtration to maximize number of species detected.

CRJE: LIMNOLOGY #:22 #:3 HiAR4E: 2021, DOI: 10.1007/510201-021-00663-1)

An 1800-year record of lake level and climate change from alkaline
lakes in southern Inner Mongolia, China

Tian, Fei; Wang, Yong; Dong, Jin;%%.

Paleoclimatic records from the East Asian summer monsoon (EASM) margin are regarded as a direct
reflection of the intensity and northern extent of the EASM. Here, we focus on reconstructing climatic
evolution over the past 1800 years from two alkaline lakes, Chagan Nuur and Sangin Dalai Nuur, in
southern Inner Mongolia. With age control provided by 13 Accelerator Mass Spectrometry radiocarbon
ages and Pb-210/Cs-137 dating, analyses of grain size, X-ray diffraction, magnetic susceptibility,
carbonate content, total nitrogen, total organic carbon and the stable isotopic composition of carbon
(delta C-13) and nitrogen (delta N-15) in sedimentary organic matter and calculation of organic carbon to
nitrogen atomic ratios have been performed to investigate hydrodynamic processes, ecological
conditions and corresponding lake-level fluctuations, in response to climate change. Our results show
that the lake level of Changan Nuur frequently fluctuated since 546 CE, with four centennial-scale
intervals of lake expansion at around 755, 1178, 1350 CE, and after 1950 CE, and one interval of lake
recession from 1593 to 1782 CE. Sangin Dalai Nuur experienced mainly low-amplitude lake-level
fluctuations since 212 CE, except for severe lake shrinkage from 1417 to 1872 CE. A regional
comparison shows that three warm and humid intervals (640-800 CE, 1088-1288 CE, and after 1950 CE)
and one cold and dry interval (1417-1872 CE) recognized from our records could correspond to the
Sui-Tang Warm Period, the Medieval Climate Anomaly, the Current Warm Period and the Little Ice Age,
respectively. Moreover, our results are roughly synchronous with moisture conditions revealed by proxy
records from monsoonal northern China, demonstrating that the highly variable lake levels and climatic
conditions in southern Inner Mongolia were controlled by centennial-scale variations in EASM over the

past 1800 years.

(KJ5: JOURNAL OF PALEOLIMNOLOGY Hifk4E: 2021, DOI: 10.1007/510933-021-00221-w)

Occurrence and ecotoxicological risk assessment of perfluoroalkyl
substances in water of lakes along the middle reach of Yangtze River,
China

Leng, Yifei; Xiao, Henglin; Li, Zhu;%.
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Polyfluoroalkyl substances (PFASs) are widely distributed in aquatic environment, and the potential
ecological risk of PFASs has become a new challenge in recent years. But there were few integrated
studies about the distribution, source appointment and risk assessment of PFASs in water of lakes along
the middle reach of Yangtze River, China. Hence, this study investigated the pollution characteristics,
source apportionment, ecological risks assessment of eleven PFASs from the surface water in this region.
The total concentrations of PFASs (Sigma PFASS) ranged from 12.43 to 77.44 ng L-1 in this region. The
Sigma PFASs in Hong and Poyang Lakes were higher than those in Dongting Lake and middle reach of
Yangtze River (p < 0.05). The compositions of PFASs in the middle reach of Yangtze River and along
three lakes were similar, being with a larger proportion of short-chain PFACs. The food packaging and
metal plating sources were identified as the main sources by two models. The total risk quotients (Sigma
RQs) showed the ecological risk for algae in the middle reach of Yangtze River, Dongting and Poyang
Lakes were negligible, but the low risk in some sites of Hong Lake. The EDIs of Sigma PFASs were much
lower than the tolerable daily intake recommended by the European Food Safety Authority. The results of
this study were significant for developing effective strategies (e.g. short-chain substitution and restriction)
of controlling PFASs pollution in the middle reach of Yangtze River and along lakes.

(RJH: SCIENCE OF THE TOTAL ENVIRONMENT #5:788 tHhi4F: 2021, DOI: 10.1016/j.scitotenv.2021.147765)

Phosphorus concentrations into a subtropical lake strongly influence
nitrogen accumulation, nitrogen export, and Chl a concentrations

Turner, R. Eugene; Lee, James M.; Milan, Charles S.;%%.

We measured water quality monthly for 22 years in water entering, within, and exiting a 65 km(2) shallow
polymictic and eutrophic freshwater lake in the northern Gulf of Mexico. Fertilizer use in the watershed is
the dominate source of phosphorous (P) going into the lake and controls the lake's P concentrations, but
nitrogen (N) fertilizer use was not related to total nitrogen concentration in the lake. Half of the particulate
P entering the lake is trapped within it and there is a net accumulation of N that appears to be from the
stimulation of nitrogen fixation. The lake's concentration of Chlorophyll a (mu g Chl a I(-1)) and increase
in N in the lake was directly related to the concentration of P in water entering the lake. Variations in the
Chl a concentration within a freshwater lake downstream are also directly related to the annual use of P
fertilizer, but not to N fertilizer use. Reducing agriculture-sourced P runoff will lower (but not eliminate)
both the frequency of algal blooms within Lac des Allemands and the amount of N delivered to the

estuary.

(RJH: HYDROBIOLOGIA #5:848 HH:20 Hif4:: 2021, DOI: 10.1007/510750-021-04673-2)

Timescale of reduction of long-term phosphorus release from sediment
in lakes

Rippey, Brian; Campbell, Julie; McElarney, Yvonne;%:.

Due It is important for lake management and policy to estimate the timescale of recovery from long-term
P release from sediment after a reduction in the external load. To provide a scientific basis for this, a
condensed model was elaborated, applied and evaluated in four lakes. The model is based on first order
kinetics, with an overall rate constant composed of the rate of diagenesis of labile P (kd,2) and rate of
burial of P (kb) below an active sediment layer. Using the variation of P fractions in dated sediment cores,
kd,2 varied from 0.0155 to 0.383 yr(-1), kb from 0.0184 to 0.073 yr(-1) and the overall rate constant from
0.0230 to 0.446 yr(-1). The active layer depths, 8 to 29 cm, and kd,2 values are within the ranges found
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by others. The time for a 75% reduction (t(75)) of labile P in the active layer is 60 years in Lough Melvin, 3

in Ramor, 33 in Sheelin and 41 in Neagh, although P release is only important in Ramor and Neagh.
Combining the kd,2 values with other estimates (mean 0.0981 yr(-1), median 0.0426; n=14) produces a
t(75) value of less than 14 and 33 years. A review of other models indicates a timescale of one to two
decades and from lake monitoring also of one to two decades. It is desirable to estimate the timescale
directly in all lakes if sediment P release is important, but, generally, it should take between one and three

decades.

(CRJH: WATER RESEARCH #:200 HkR4E: 2021, DOI: 10.1016/j.watres.2021.117283)

Temperature, phytoplankton density and bacteria diversity drive the
biotransformation of micropollutants in a lake ecosystem

Chalifour, Annie; Walser, Jean-Claude; Pomati, Francesco;%.

For most micropollutants (MPs) present in surface waters, such as pesticides and pharmaceuticals, the
contribution of biotransformation to their overall removal from lake ecosystems is largely unknown. This
study aims at empirically determining the biotransformation rate constants for 35 MPs at different periods
of the year and depths of a meso-eutrophic lake. We then tested statistically the association of
environmental parameters and microbial community composition with the biotransformation rate
constants obtained. Biotransformation was observed for 14 out of 35 studied MPs for at least one
sampling time. Large variations in biotransformation rate constants were observed over the seasons and
between compounds. Overall, the transformation of MPs was mostly influenced by the lake's temperature,
phytoplankton density and bacterial diversity. However, some individual MPs were not following the
general trend or association with microorganism biomass. The antidepressant mianserin, for instance,
was transformed in all experiments and depths, but did not show any relationship with measured
environmental parameters, suggesting the importance of specific microorganisms in its transformation.
The results presented here contribute to our understanding of the fate of MPs in surface waters and thus

support improved risk assessment of contaminants in the environment.

(kVJE: WATER RESEARCH %:202 HJ4F: 2021, DOI: 10.1016/j.watres.2021.117412)

Flood hydrograph coincidence analysis of the upper Yangtze River and
Dongting Lake, China

Zhang, Chao; Ji, Changming; Wang, Yi; %%.

In hydrological research, flood events can be analyzed by flood hydrograph coincidence. The duration of
the flood hydrograph is a key variable to calculate the flood hydrograph coincidence risk probability and
determining whether flood hydrograph coincidence occurs, while the actual duration of the flood
hydrograph is neglected in most of existing related research. This paper creatively proposes a novel
method to analyze the flood hydrograph coincidence risk probability by establishing a five-dimensional
joint distribution of flood volumes, durations and interval time for two hydrologic stations. More specifically,
taking the annual maximum flood of the upper Yangtze River and input from Dongting Lake as an
example, the Pearson Type Il and the mixed von Mises distributions were used to establish the marginal
distribution of flood volumes, flood duration and interval time. Subsequently, the five-dimensional joint
distribution based on vine copula was established to analyze the flood hydrograph coincidence risk
probability. The results were verified by comparison with a historical flood sequence, which show that

during 1951-2002, the hydrograph coincidence probabilities corresponding to its flood event coincidence
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volumes of 2.00 x 10(11) m(3), 4.00 x 10(11) m(3), and 6.00 x 10(11) m(3) are 0.213, 0.123, and 0.049,
respectively. It has provided theoretical support for flood control safety and risk management in the
middle and lower Yangtze River. This study also demonstrates the significant beneficial role of regulation
by the Three Gorges Water Conservancy Project in mitigating flood risk of the Yangtze River. The
hydrograph coincidence probability corresponding to its flood event coincidence volume of 2.00 x 10(11)
m(3) has decreased by 0.141.

(KJ5: NATURAL HAZARDS HRR4E: 2021, DOI: 10.1007/511069-021-04993-2)

Can reservoir regulation mitigate future climate change induced
hydrological extremes in the Lancang-Mekong River Basin?

Yun, Xiaobo; Tang, Qiuhong; Li, Jiabo;%5.

Hydrological extremes both dry extremes and wet extremes can be exacerbated by climate change and
threat water security in Lancang-Mekong River Basin (LMRB). Reservoirs can be managed effectively
mitigate the risks of these extreme events. However, current knowledge about changes in hydrological
extreme events under climate change and the effectiveness of reservoir regulation in LMRB remains
limited. This study fills the knowledge gap by evaluating the effectiveness of reservoir regulation for
changing hydrological extremes in the 21st century. The VIC-Reservoir hydrological model forced by the
bias-corrected CMIP6 climate forcing data were used to project the future streamflow changes in LMRB,
and the copula-based joint Standardized Streamflow Index (SSI) was adopted to identify basin-wide dry
and wet hydrological extremes. Our results indicate that the streamflow in LMRB will first decrease until
2038 and then increase under the SSP5-RCP8.5 scenario (Similarly, 2020 in the SSP1-RCP2.6 scenario
and 2042 in the SSP3-RCP7.0 scenario), which will lead to a substantial increase in basin-wide dry
hydrological extremes (up to 33% in the 2040s) and wet hydrological extremes (up to 363% by the end of
the 21st century). Reservoir regulation can mitigate the basin-wide dry extreme events by 100% and the
wet extreme by 32%. While the future dry hydrological extreme can be mitigated by reservoir regulation,
the lack of the reservoir storage capacity to deal with wet hydrological extreme poses a challenge to

transboundary water management in the basin.

(R¥E: SCIENCE OF THE TOTAL ENVIRONMENT #45:785 tHfi4F: 2021, DOI: 10.1016/j.scitotenv.2021.1473221)

The interplay of nutrients, dissolved inorganic carbon and algae in
determining macrophyte occurrences in rivers

Kaijser, Willem; Lorenz, Armin W.; Birk, Sebastian; %545,

Nitrogen and phosphorous concentrations are widely considered to drive macrophyte assemblages in
rivers. However, Dissolved Inorganic Carbon (DIC) - available for plants as CO2 and HCOs" is also of
major relevance. Based on literature, we present a conceptual model on the interaction between algae,
macrophytes, DIC, pH, light, N, P and the surface water and sedimental compartment. Analysing two
separate datasets (i) on river physico-chemistry and chlorophyll-a, and (ii) on river physico-chemistry and
macrophytes we quantify three connections within this concept: (1) the correlation of chlorophyll-a versus
pH, (2) the correlation of TP versus chlorophyll-a and (3) the occurrence of HCOs-users and
COz-only-users among macrophytes along the DIC gradient. Chlorophyll-a correlated positively with pH
(R-squared = 77%, p < .001) due to increased carbon dioxide uptake of phytoplankton. Surface water TP
did not linearly correlate with chlorophyll-a concentrations. Obligate and optionally submerged

macrophyte species that utilise HCO3™ were separated from COz2 -only-users by HCOs™ concentrations,
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with an area under the curve (AUC) of 68% and 70% (both p < .001) between groups. Obligate and

optionally submerged macrophyte assemblages only composed of HCOz™ users and those exclusively
composed of CO2z only-users showed an even stronger separation based on the HCOs™ concentration,
with both an AUC of 82% and 78% (both p < .001). Our results underline that DIC can greatly affect
riverine macrophytes. However, absolute concentrations of HCOz™ are less relevant, while the connection
to pH is more important, reflecting CO2 concentrations. River monitoring and management should
consider the interaction between nutrients DIC, surface water and sedimental compartment as important

factors affecting macrophyte occurrence, rather than solely focussing on surface water nutrients.

(KJ5: SCIENCE OF THE TOTAL ENVIRONMENT #:781 HiAR4E: 2021, DOI: 10.1016/j.scitotenv.2021.146728)

Characterizing the river water quality in China: Recent progress and
on-going challenges

Huang, Jiacong; Zhang, Yinjun; Bing, Haijian; 5.

Food production systems, urbanization, and other anthropogenic activities dramatically alter natural
hydrological and nutrient cycles, and are primarily responsible for water quality impairments in China's
rivers. This study compiled a 16-year (2003-2018) dataset of river water quality (161,337 records from
2424 sites), watershed/landscape features, and meteorological conditions to investigate the spatial water
quality patterns and underlying drivers of river impairment (defined as water quality worse than Class V
according to China's Environmental Quality Standards for Surface Waters, GB3838-2002) at a national
scale. Our analysis provided evidence of a distinct water quality improvement with a gradual decrease in
the frequency of prevalence of anoxic conditions, an alleviation of the severity of heavy metal pollution,
whereas the cultural eutrophication has only been moderately mitigated between 2003 and 2018. We
also identified significant spatial variation with relatively poorer water quality in eastern China, where 17.2%
of the sampling sites registered poor water quality conditions, compared with only 4.6% in western China.
Total phosphorus (TP) and ammonia-nitrogen (NH3-N) are collectively responsible for >85% of the
identified incidences of impaired conditions. Bayesian modelling was used to delineate the most
significant covariates of TP/NH3-N riverine levels in six large river basins (Liao, Hai, Yellow, Yangtze,
Huai, and Pearl). Water quality impairments are predominantly shaped by anthropogenic drivers (82.5%
for TP, 79.5% for NH3-N), whereas natural factors appear to play a secondary role (20.5% for TP, 17.5%
for NH3-N). Two indicator variables of urbanization (urban areal extent and nighttime light intensity) and
farmland areal extent were the strongest predictors of riverine TP/NH3-N levels and collectively
accounted for most of the ambient nutrient variability. We concluded that there is still a long way to go in
order to eradicate eutrophication and realize acceptable ecological conditions. The design of the
remedial measures must be tailored to the site-specific landscape characteristics, meteorological
conditions, and should also consider the increasing importance of non-point source pollution and internal

nutrient loading.

CKJH: Water research #5:201 71: 117235 tHiJi4F: 2021, DOI: 10.1016/j.watres.2021.117309)

The challenge of micropollutants in surface water of the Yangtze River
Yang, Yinjie; Chen, Zhongli; Zhang, Jialing; .

The Yangtze River, the third largest river and supporting nearly one-third of Chinese population, has
been severely polluted in recent decades. Among the numerous pollutants, organic micropollutants, as

one kind of important emerging contaminants, are currently key contaminants of concern. However, few
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studies have focused on their mixture environmental impacts, especially for the complex environmental
mixtures. In the current study, four categories of organic micropollutants, including 16 polycyclic aromatic
hydrocarbons (PAHSs), 32 polychlorinated biphenyls (PCBs), 27 organochlorine pesticides (OCPs) and 20
pharmaceutical and personal care products (PPCPs) are analyzed in 10 study sites on the Yangtze River.
Subsequently, comprehensive risk assessment for micropollutant mixtures was conducted by risk
quotient based on the sum of PEC/PNEC values (RQ(MEC/PNEC)) and risk quotient based on the toxic
units (RQ(STU)). The mixture risk evaluation based on the detected environmental concentrations
indicates that micropollutant mixtures in surface water of the Yangtze River exhibited relative high risks
for aquatic organisms. The observed results revealed that mixture risk assessments have to consider the
complexity of environmental samples; PCBs dominated main mixture risks in the upper stream; PAHs
contributed major comprehensive risks in the middle stream; and OCPs were the key micropollutants in
the downstream. The outcomes of the present study here can serve for pollution control in the Yangtze
River, which provide the scientific underpinnings and regulatory reference for risk management and river
protection.

(R¥E: SCIENCE OF THE TOTAL ENVIRONMENT #5:780 HiAR4E: 2021, DOI: 10.1016/j.scitotenv.2021.146537)

Identifying dominant environmental predictors of freshwater wetland
methane fluxes across diurnal to seasonal time scales

Kte

Knox, Sara H.; Bansal, Sheel; McNicol, Gavin; %

While wetlands are the largest natural source of methane (CH4) to the atmosphere, they represent a
large source of uncertainty in the global CH4 budget due to the complex biogeochemical controls on CHa
dynamics. Here we present, to our knowledge, the first multi-site synthesis of how predictors of CHa
fluxes (FCHa4) in freshwater wetlands vary across wetland types at diel, multiday (synoptic), and seasonal
time scales. We used several statistical approaches (correlation analysis, generalized additive modeling,
mutual information, and random forests) in a wavelet-based multi-resolution framework to assess the
importance of environmental predictors, nonlinearities and lags on F CHs across 23 eddy covariance
sites. Seasonally, soil and air temperature were dominant predictors of F CHs at sites with smaller
seasonal variation in water table depth (WTD). In contrast, WTD was the dominant predictor for wetlands
with smaller variations in temperature (e.g., seasonal tropical/subtropical wetlands). Changes in
seasonal FCHa lagged fluctuations in WTD by similar to 17 +/- 11 days, and lagged air and soil
temperature by median values of 8 +/- 16 and 5 +/- 15 days, respectively. Temperature and WTD were
also dominant predictors at the multiday scale. Atmospheric pressure (PA) was another important
multiday scale predictor for peat-dominated sites, with drops in PA coinciding with synchronous releases
of CHa4. At the diel scale, synchronous relationships with latent heat flux and vapor pressure deficit
suggest that physical processes controlling evaporation and boundary layer mixing exert similar controls
on CH4 volatilization, and suggest the influence of pressurized ventilation in aerenchymatous vegetation.
In addition, 1- to 4-h lagged relationships with ecosystem photosynthesis indicate recent carbon
substrates, such as root exudates, may also control FCHa4. By addressing issues of scale, asynchrony,
and nonlinearity, this work improves understanding of the predictors and timing of wetland FCH4 that can

inform future studies and models, and help constrain wetland CH4 emissions.

(SK¥F: GLOBAL CHANGE BIOLOGY #:27 #]: 15 H{fif4F: 2021, DOI: 10.1111/gcb.15661)
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Global riverine nitrous oxide emissions: The role of small streams and
large rivers

Marzadri, Alessandra; Amatulli, Giuseppe; Tonina, Daniele; 4.

Nitrous oxide, N20, is the leading cause of stratospheric ozone depletion and one of the most potent
greenhouse gases (GHG). Its concentration in the atmosphere has been rapidly increasing since the
green revolution in the 1950s and 1960s. Riverine systems have been suggested to be an important
source of N20, although their quantitative contribution has been estimated with poor precision, ranging
between 32.2 and 2100 GgN(2)O - N/yr. Here, we quantify reach scale N2O emissions by integrating a
data-driven machine learning model with a physically-based upscaling model. The application of this
hybrid modeling approach reveals that small streams (those with widths less than 10 m) are the primary
sources of riverine N20 emissions to the atmosphere. They contribute nearly 36 GgN(2)O - N/yr; almost
50% of the entire N2O emissions from riverine systems (72.8 Gg(2)O - N/yr), although they account for
only 13% of the total riverine surface area worldwide. Large rivers (widths wider than 175 m), such as the
main stems of the Amazon River (similar to 6 GgN(2)O - N/yr), the Mississippi River (similar to 2 GgN(2)O
- N/yr), the Congo River (similar to 1 GgN(2)O - N/yr) and the Yang Tze River (similar to 0.7 GgN(2)O -
N/yr), only contribute 26% of global N2O emissions, which primarily originate from their water column.
This study identifies, for the first time, near-global N2O emission and NOs removal hot spots within
watersheds and thus can aid the development of local- to global-scale management and mitigation
strategies for riverine systems with respect to N2O emissions. The presented framework can be extended
to quantified biogeochemical, besides N2O emissions, processes at the global scale.

(R¥E: SCIENCE OF THE TOTAL ENVIRONMENT #5:776 HiRR#E: 2021, DOI: 10.1016/j.scitotenv.2021.145148)

Response of fish assemblages to restoration of rapids habitat in a Great
Lakes connecting channel

Molina-Moctezuma, Alejandro; Godby, Neal; Kapuscinski, Kevin L.;Z5.

Rapids habitats are critical spawning and nursery grounds for multiple Laurentian Great Lakes fishes of
ecological importance such as lake sturgeon, walleye, and salmonids. However, river modifications have
destroyed important rapids habitat in connecting channels by modifying flow profiles and removing large
guantities of cobble and gravel that are preferred spawning substrates of several fish species. The
conversion of rapids habitat to slow moving waters has altered fish assemblages and decreased the
spawning success of lithophilic species. The St. Marys River is a Great Lakes connecting channel in
which the majority of rapids habitat has been lost. However, rapids habitat was restored at the Little
Rapids in 2016 to recover important spawning habitat in this river. During the restoration, flow and
substrate were recovered to rapids habitat. We sampled the fish community (pre- and post-restoration),
focusing on age-0 fishes in order to characterize the response of the fish assemblage to the restoration,
particularly for species of importance (e.g. lake whitefish, walleye, Atlantic salmon). Following restoration,
we observed a 40% increase in age-0 fish catch per unit effort, increased presence of rare species, and a
shift in assemblage structure of age-0 fishes (higher relative abundance of Salmonidae, Cottidae, and
Gasterosteidae). We also observed a transition period in 2017, in which the assemblage was markedly
different from the pre- and post-restoration assemblages and was dominated by Catostomidae.
Responses from target species were mixed, with increased Atlantic salmon abundance, first documented

presence of walleye and no presence of lake sturgeon or Coregoninae.

(K% : JOURNAL OF GREAT LAKES RESEARCH, #::47 f: 4 HihR4E: 2021, DOI: 10.1016/].jglr.2021.05.009)
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Quantify phosphorus transport distinction of different reaches to
estuary under long-term anthropogenic perturbation

Wang, Yidi; Ouyang, Wei; Zhang, Yuheng;%%.

Typical diffuse pollutants such as phosphorus (P) have long been a hot topic in the surface-water
research field. As the fifth-largest river in the world, the Yellow River Basin (YRB) suffers from significant
soil erosion and relatively high intensity of agricultural activities, which bring large amounts of P loads.
However, owing to the large drainage area, few studies have investigated the transport and attenuation
dynamic processes or provided a precise calculation of the total phosphorus (TP) load for the entire YRB.
In this study, the SPAtially Referenced Regressions on Watershed Attributes (SPARROW) model was
used to simulate and investigate the spatial variation and transport mechanism of P in the YRB. The YRB
was divided into 60 sub-basins, and the data of drainage area, spatial attribute, streamflow, and
monitored flux were integrated into the model correspondingly. Calculated R-2 values confirm that 84% of
the spatial variability in annual TP loads can represent regional processes. The estimated YRB TP load
was 41,760 tons per year, contributed by farmland (64%), construction land (27%), grassland (5%), and
forest (4%). In addition, the P transport dynamic process, contribution, and sensitivity of different P flux
sources in different reaches were represented and identified. Our study highlights the significance of
farmland as the most significant factor exacerbating TP pollution. As the study conducted the first attempt
to develop a SPARROW model, integrated management strategies that consider the spatially varying P
sources and associated TP transport were proposed. Additionally, to improve the ecological health of
basin, it is critical to further increase P utilization efficiency and enhance cross-regional cooperation

throughout the basin.

(R¥E: SCIENCE OF THE TOTAL ENVIRONMENT #5:780 HiAR#E: 2021, DOI: 10.1016/j.scitotenv.2021.146647)

Current and future carbon stocks in coastal wetlands within the Great
Barrier Reef catchments

Costa, Micheli Duarte de Paula; Lovelock, Catherine E.; Waltham, Nathan J.; 4.

Australia’'s Great Barrier Reef (GBR) catchments include some of the world's most intact coastal
wetlands comprising diverse mangrove, seagrass and tidal marsh ecosystems. Although these
ecosystems are highly efficient at storing carbon in marine sediments, their soil organic carbon (SOC)
stocks and the potential changes resulting from climate impacts, including sea level rise are not well
understood. For the first time, we estimated SOC stocks and their drivers within the range of coastal
wetlands of GBR catchments using boosted regression trees (i.e. a machine learning approach and
ensemble method for modelling the relationship between response and explanatory variables) and
identified the potential changes in future stocks due to sea level rise. We found levels of SOC stocks of
mangrove and seagrass meadows have different drivers, with climatic variables such as temperature,
rainfall and solar radiation, showing significant contributions in accounting for variation in SOC stocks in
mangroves. In contrast, soil type accounted for most of the variability in seagrass meadows. Total SOC
stock in the GBR catchments, including mangroves, seagrass meadows and tidal marshes, is
approximately 137 Tg C, which represents 9%-13% of Australia's total SOC stock while encompassing
only 4%-6% of the total extent of Australian coastal wetlands. In a global context, this could represent
0.5%-1.4% of global SOC stock. Our study suggests that landward migration due to projected sea level
rise has the potential to enhance carbon accumulation with total carbon gains between 0.16 and 0.46 Tg

C and provides an opportunity for future restoration to enhance blue carbon.
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(CRJH: GLOBAL CHANGE BIOLOGY #:27 #i:14 HifR4E: 2021, DOI: 10.1111/gcb.15642)

An automatic classification algorithm for submerged aquatic
vegetation in shallow lakes using Landsat imagery

Dai, Yanhui; Feng, Lian; Hou, Xuejiao;%%.

Submerged aquatic vegetation (SAV) is one of the main producers in inland lakes. Tracking the temporal
and spatial changes in SAV is crucial for the identification of state changes in lacustrine ecosystems,
such as changes in light, nutrients, and temperature. However, the available SAV classification
algorithms based on remote sensing are highly dependent on field survey data and/or human
interventions, prohibiting the extraction of large-scale and/or long-term patterns. Here, we developed an
automatic SAV classification algorithm using Landsat imagery, where the thresholds of two key
parameters (the floating algae index (FAI) and reflectance in the shortwave-infrared (SWIR) band) are
automatically determined. The algorithm was applied to eight Landsat images of four Yangtze Plain lakes
and obtained a mean producer accuracy of 82.9% when gauged against field-surveyed datasets. The
algorithm was further employed to obtain long-term SAV areal data from Changdang Lake on the
Yangtze Plain from 1984 to 2018, and the result was highly consistent with lake transparency data.
Numerical simulations indicated that our developed algorithm is insensitive to the Chl-a concentration of
the water column. Yet, it has a detection limit of similar to 0.35 m below the water surface, and such a
limit changes with different fractions of vegetation coverage within a pixel. The automatic classification
algorithm proposed in this study has the potential to obtain the temporal and spatial distribution patterns
of SAV in other shallow lakes where SAV grows in lakes sharing similar hydrological characteristics as
the lakes in the Yangtze Plain.

CRJH: REMOTE SENSING OF ENVIRONMENT #5:260 H!iz4F: 2021, DOI: 10.1016/j.rse.2021.112459)

Different storm responses of organic carbon transported to Lake Taihu
by the eutrophic Tiaoxi River, China

Liu, Dong; Yu, Shujie; Duan, Hongtao

Low-frequency high-magnitude storms can flush disproportionate amounts of terrigenous dissolved
organic carbon (DOC) and particulate organic carbon (POC) into rivers during a short period. However,
previous studies focused on the impacts of storms on organic carbon transport in headwater streams that
are minimally influenced by human activities and are far from lakes. To better estimate the lake carbon
budget and manage lake water environments, we need to understand the transport of storm-induced
organic carbon into lakes by eutrophic rivers. Based on daily and hourly time-series monitoring data, this
paper systematically studied the influences of storm precipitation on DOC and POC transport in the
eutrophic Tiaoxi River entering Lake Taihu, the 3rd largest freshwater lake in China. The results showed
that seven storms transported 59% of the annual total organic carbon into Lake Taihu in 2019, and all
storms resulted in transport peaks. During the storm period on August 9-16, 2019, DOC was negatively
related to the water level (r = -0.44, p < 0.05), but POC responded positively (r = 0.52, p < 0.05);
allochthonous organic carbon contents were elevated, but the autochthonous components were diluted.
Moreover, the storm-induced input of riverine organic carbon influenced the lake water environment
across a large region, and the impacts lasted more than 10 days. These findings have important
implications for accurately estimating riverine organic carbon fluxes into lakes and making

better-informed decisions about when to pump drinking water from lakes.
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(EWE: SCIENCE OF THE TOTAL ENVIRONMENT #%::782 'cl:';}%)iﬁz 2021, DOI: 10.1016/j.scitotenv.2021.146874)

Deep hydrothermal and shallow groundwater borne lithium and boron
loadings to a mega brine lake in Qinghai Tibet Plateau based on
multi-tracer models

Kong, Fancui; Yang, Yingkui; Luo, Xin; £
Brine lakes are good natural laboratories to investigate groundwater influences on the hydrologic and
chemical evolutions in arid environments, and the mineralization processes under intensive evaporation.
Lacustrine groundwater discharge (LGD) is the vital conveyor for the loadings of resource elements in
the brine lakes. Da Qaidam Lake, located in the Qaidam basin of the Qinghai-Tibet Plateau (QTP), is one
of the largest brine lakes for boron and lithium resources in China. Lithium and boron in the lake are
considered to be dominantly sourced from deep hydrothermal groundwater and shallow groundwater, but
the partitioning of deep and shallow components to the lake and the derived lithium and boron loadings
remain unknown, LGD derived boron and lithium provide the primary source of the salt lake. vitally
regulates the formation, evolution and mineralization of Li and B resources in the brine lake. This study
performs systematical investigations of radium isotopes (Ra-226, Ra-228, Ra-224 and Ra-223), lithium,
boron, and other hydrogeochemical parameters in different water endmembers around the brine lake.
The results indicate that radium isotopes are significantly enriched in the hydrothermal groundwater and
will be removed by co-precipitation with barite precipitates in the lake water. The multi-tracer models
coupled radium bass balance, conservative tracer buildup and water budget were deployed to precisely
constrain radium co-precipitation rates, and to quantify the deep and shallow LGD (total LGD = LGD(D) +
LGD(S)) and the derived lithium and boron loadings. Radium co-precipitation coefficient is obtained to be
4.7-6.1 y('Y). LGD(D) and total LGD are estimated to be 8.8 x 10(°) and 3.3 x 10(") m(®) y(*), respectively,
which account for 11.9% and 57.2% of the total water input. LGD(D) and total LGD derived lithium/boron
loadings constitute up to 70.2/60.1%, and 79.0/77.7% of the total loadings, respectively, indicating the
significance of disproportionate LGD(D) in delivering resource elements into the brine lake. This study
presents the first attempt to partition the deep hydrothermal and shallow LGD to a mega the QTP brine
lake by multi-tracer models and the findings contribute to the understanding of lithium and boron budgets
in the brine lakes of the QTP and worldwide.

(OK¥K: JOURNAL OF HYDROLOGY #5::598 Hifil4F: 2021, DOI: 10.1016/j.jhydrol.2021.126313)

Detecting changes in water level caused by climate, land cover and
dam construction in interconnected river-lake systems

Liang, Jie; Yi, Yuru; Li, Xiaodong; %%

There is a growing recognition of the broader environmental significance of exploring the relative
importance of climate change and anthropogenic impacts on hydrologic fluctuations in river-lake systems.
In the case of Dongting Lake, the typical river-lake system, we collected the water level from 1990 to
2019, spanning before and after the operation of the Three Gorges Dam (TGD) in 2003. This study was
conducted to detect water level fluctuations in Dongting Lake and to quantify the relative influence of
climate, land cover and dam construction on water levels. We defined the impact of the dam construction
as the three inlets inflow of Yangtze River (In-YR), and four waters inflow of Hunan (In-HN). The
Mann-Kendall (M-K) test revealed the trends and change points of water level fluctuations. Structural

Equation Model (SEM) was used to detect the direct and indirect effects of these factors on water level
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and quantify their relative importance. The MIKE21 hydrodynamic model reflected the spatial-temporal

variability of water levels under the action of key driver. The results showed that the water level appeared
a downward trend during 1990-2019 and the change point appeared in 2003; During 1990-2002, the
significant factors were: precipitation (V = 0.469, P = 0.013), evaporation (V = -0.424, P = 0.029),
non-agricultural cover (V = -0.334, P = 0.025), and agricultural cover (V = 0.235, P = 0.033); During
2003-2019, the significant factors were: In-YR (V = 0.436, P = 0.007), In-HN (V = 0.431, P = 0.012), and
precipitation (V = 0.349, P = 0.045); The In-YR was the key factor affecting the changes of the water level
during 1990-2019; Under the influence of In-YR, the most obvious fluctuation of water level was in the
flood adjustment period (Jun-Aug) and the impoundment period (Sep-Nov) when the average declined by
about 0.50 and 0.67 m, respectively. Our findings provide a new insight into how to better maintain the

stability of river-water system water resources under the influence of multiple factors.

(RJH: SCIENCE OF THE TOTAL ENVIRONMENT #5:788 H!Jiz4F: 2021,DOI: 10.1016/j.scitotenv.2021.147692)

Assessing the spatiotemporal variability of lake water quality using A
novel multidimensional shape - Position similarity cloud model

Yao, Jiping; Wang, Guogiang; Wang, Libo; %

Cloud model theory provides a reliable method to effectively solve the problem of uncertainty associated
with lake water quality assessments. To accurately match water quality parameters obtained from water
samples and water quality standards, water quality parameters from water samples and water quality
class levels were used as inputs to a reverse cloud generator algorithm to derive corresponding sample
and level clouds. A multidimensional shape-position similarity cloud model (MSPSCM) was then
developed to accurately evaluate lake water quality by considering shape and position similarities
between the sample and level clouds. Using monthly water quality monitoring data from 2017 to 2019,
spatiotemporal variability of water quality parameters of Nansi Lake in Shandong Province was analyzed,
and the MSPSCM was used to further study the spatiotemporal variability of water pollution in Nansi Lake.
Results showed that total nitrogen and total phosphorus were the main sources of pollution in Nansi Lake.
Except for the severe pollution of the upper lake and its inflow waters (Class V water quality standard) in
November 2017 and September 2019, Nansi Lake waters meet Class Il water quality standard, and are
suitable for drinking after being treated by a sewage treatment plant. Concentration of residential areas
and industries around the upper lake is relatively high; large quantities of pollutants are discharged into
the upper lake, resulting in considerably severe pollution of the upper lake (Class V). Difference between
water quality of Nansi Lake and that of its inflow water indicates that the purification ability of Nansi Lake
should not be underestimated. In addition, compared with the existing cloud model used to evaluate lake
water quality, the MSPSCM can more accurately reflect lake water quality, and provides a more flexible
and effective method for lake water quality evaluation.

(OR¥K: JOURNAL OF HYDROLOGY #:599 Hifift4F: 2021, DOI: 10.1016/j.jhydrol.2021.126379)

Linking reservoir ecosystems research to the sustainable development
goals

Guo, Zhaofeng; Boeing, Wiebke J.; Borgomeo, Edoardo; 5.

Reservoirs account for about 10% of the freshwater stored in lakes worldwide. These reservoirs are
home to 'reservoir ecosystems', that is, the aquatic and non-aquatic interactive ecosystems associated
with artificial lakes where water is stored, typically behind a dam, for human purposes. While reservoir
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ecosystems provide various ecosystem services for sustainable development, their significance in
research and policy has not been well understood and not well defined in the 2030 United Nation's (UN)
Agenda for Sustainable Development. To advance understanding of reservoir ecosystems and their
impact on policy, here we provide an overview of research on reservoir ecosystems and link it to UN
SDGs and their Targets. Based on 5280 articles published in the last three decades, we applied network
visualization to construct a framework for research addressing reservoir ecosystems. The framework
covers four major themes: (1) ecosystem structure and function, (2) environmental pollution and stress
effects, (3) climate impacts and ecological feedbacks, and (4) ecosystem services and management We
have found that sustainable reservoir ecosystems synergistically support 121 Targets of UN SDGs (71%
of all). Reservoir ecosystems have both negative and positive implications for 15 targets (9%) and
negative trade-offs for only 3 targets (2%). Thirty SDG Targets (18%) are unrelated to sustainable
reservoir ecosystems. The synergies and trade-offs exist in three fields, securing basic material needs
(SDGs 2, 6, 7, 14 and 15), pursuing common human well-being (SDGs 1, 3. 4, 5, 8 and 10), and
coordinating sustainable governance policies (SDGs 9, 11, 12, 13, 16 and 17). Exploring these linkages
allows better integration of reservoir ecosystems into the UN SDGs framework and guides sustainable

management of reservoir ecosystems for sustainable development.

(KJH: SCIENCE OF THE TOTAL ENVIRONMENT #5:781 HiJiz4F: 2021,DOI: 10.1016/j.scitotenv.2021.146769)

Historical changes of sedimentary P-binding forms and their ecological
driving mechanism in a typical grass-algae eutrophic lake

Ding, Shuai; Liu, Yan; Dan, Solomon Felix; %%

With the transformation of lake ecosystem from clear water to turbid water, the residual phosphorus (P)
accumulated in sediments may slow down the process of aquatic ecological restoration, and the related
mechanisms are complex and need to be better understood. In this study, high-resolution systematic
investigation and analysis of P-binding forms in the sediments showed that Lake Dianchi, the largest
plateau lake in Southwest China, was enriched with NaOH-rP, HCI-P and Res-P, but depleted in NHACI-P,
BD-P and NaOH-nrP. The BD-P, NaOH-nrP and NaOH-rP were the main contributors to potential P
release from sediments, while the release potential of NH4CI-P was relatively weak (<1%). When the
external P loading gradually decreased, the internal P loading of Lake Dianchi was estimated to be 522
mg P/(m2a) in the past 30 years. The succession of grass-algae type in Lake Dianchi coincided with
reduced absorption and transformation of potential mobile P and decreased accumulation of stable P,
especially the Res-P. Meanwhile, the temporal variation of potential mobile P was a good predictor of
ecological degradation and reduced ecosystem sustainability in Lake Dianchi.

(RJF: WATER RESEARCH #5:204 HfR4E: 2021, DOI: 10.1016/j.watres.2021.117604)

A data-driven framework for spatiotemporal characteristics,
complexity dynamics, and environmental risk evaluation of river water
quality

Deng, Chenning; Liu, Lusan; Li, Haisheng; 4.

To evaluate the evolution of river water quality in a changing environment, measuring the objective water
quality is critical for understanding the rules of river water pollution. Based on the sample entropy theory
and a nonlinear statistical method, this study aims to identify the spatiotemporal dynamics of water
quality and its complexity in the Yangtze River basin using time series data, to separate the contributions
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of human activity and climate change to water quality, and to establish a data-driven risk assessment

framework for the spatial (potential risk) and temporal (direct risk) aspects of water pollution. The results
demonstrate that the spatiotemporal dynamics of water quality and sample entropy in each monitoring
section are closely related to the characteristics of the corresponding location. The water quality of the
main stream is superior, and its complexity is less than that of the tributaries. Cascade reservoir
operation and vegetation status, agricultural production, and rainfall patterns exert great influences in the
upper, middle, and lower reaches, respectively. Dam construction, urban agglomeration development,
and interactions between river and lake are also influencing factors. An attributional analysis found that
climate change and human activities negatively contributed to the evolution of NHs-N concentration in
most of the monitored sections, and the average relative contribution rates of human activities to
changes in water quality in the main and tributary streams were -55.46% and -48.49%, respectively. In
addition, the construction of data-driven risk assessment framework can efficiently and accurately assess
the potential and direct water pollution risks of rivers.

(RJH: SCIENCE OF THE TOTAL ENVIRONMENT #5:785 HiJiz4F: 2021,DOI: 10.1016/j.scitotenv.2021.147134)

Impacts of phosphorus loading temporal pattern on benthic algae
growth in Lake Ontario

Hui, Yuan; Zhu, Zhenduo; Atkinson, Joseph F.; %

Nuisance growth of the alga Cladophora has been a critical issue in the Laurentian Great Lakes for
decades. Although loading of total phosphorus (TP) has been below target values since the 1990s, the
nearshore of the lakes still experience Cladophora blooms. This study explores the effects of TP loading
temporal pattern on Cladophora growth in Rochester Embayment in Lake Ontario, where Cladophora
blooms are frequently observed. Long-term TP loadings from the Genesee River, which is the primary
tributary to the embayment, are calculated with a hydrological model, and Cladophora indicators based
on beach closures and satellite data are collected for 2008-2017 to analyze the TP loading temporal
patterns and their relation with Cladophora abundance. Using time series clustering for both TP loading
and Cladophora indicators, it is found that besides total annual TP loading, the timing of high TP loading
also plays an important role for Cladophora growth. High TP loading in mid-March to mid-June,
compared to that in January to mid-March, is found to produce higher Cladophora abundance in summer.
This finding is supported and explained using an integrated hydrodynamic and ecological modeling
framework that includes a state-of-the-art Cladophora module. This study suggests that future
Cladophora control should consider not only the total annual TP loading mass, but also the temporal

loading patterns.

(ORiK: JOURNAL OF HYDROLOGY %:598 Hifift4F: 2021,D0I: 10.1016/.jhydrol.2021.126414)

Recording and response of persistent toxic substances (PTSs) in urban
lake sediments to anthropogenic activities

Gong, Xionghu; Ding, Qigi; Jin, Miao; .

Owing to the intensification of human activities, urban lakes serving as important freshwater resources
are becoming seriously deteriorated, especially due to persistent toxic substance (PTS) pollution.
Therefore, the spatial distribution and sediment record of PTS in urban lake sediments in the middle
Yangtze River Basin were inves-tigated to indicate its response to anthropogenic emission and pollution

reduction actions. Spatial distribution of typical PTSs (polycyclic aromatic hydrocarbons (PAHS),
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polychlorinated biphenyls (PCBs) and organochlorine pesticides (OCPs) included) showed that

pollutants were concentrated in the southeast and center of the urban lake due to riverine inputs suffering
from both petrochemical and municipal wastewaters. The sedimentary record of PAH concentrations
indicated an increase from the 1960s to a peak level in the 2000s, which was induced mainly by
increased PAH emissions, with PAH levels decreasing subsequently due to craft improvement of waste
-water treatment plants (WWTPSs). Source apportionment results revealed that historical PAH emissions
trans-ferred from petrogenic sources to a mixture of energy combustion and petrochemical industry.
Furthermore, OCP and PCB pollutions reached peak levels in 1980s, which is consistent with their
historical usage for agricultural and industrial production. From the synthetic sediment quality index
(SeQl) analysis, sediment quality in nearly half of sites was poor, while the sediment record suggested
that sediment quality had turned better since 2000s maybe due to the WWTP improvement. Furthermore,
significant correlations (p < 0.05) between PTS levels and the ratio of PAH emissions to the number of
WWTPs documented the PTS levels in response to the surrounding anthropogenic pollution and WWTPs

in urban lakes.

(RJH: SCIENCE OF THE TOTAL ENVIRONMENT #5:777 HiJiR4F: 2021,DOI: 10.1016/].scitotenv.2021.145977)

Habitat coupling mediated by the multi-interaction network linked to
macrophyte meadows: ponds versus lakes

Puche, Eric; Rodrigo, Maria A.; Segura, Matilde; £

Morphometric differences between ponds and lakes have implications in habitat-dimensioning and
coupling. The prevalence of pelagic over benthic habitats in lakes differs from ponds, where macrophytes
dominate, offering both within-meadow free water and support for benthic organisms. We assessed four
Mediterranean waterbodies (two ponds and two lakes) situated along an environmental-morphometric
gradient, combining a model based on taxonomic composition with a multi-interaction network
perspective of habitat coupling. The communities’ composition (both regarding taxa and their
corresponding nodes) fits to this gradient. The composition of benthic and within-meadow habitats was
similar in the ponds, while in the lakes, the highest similarity occurred between planktonic habitats
(pelagic and within-meadow), and the benthic habitat had unshared populations. The network approach
suggests two contrasting patterns of habitat coupling between ponds and lakes. Three functional
modules, coupled by macrophytes, herbivores, and mixotrophs, emerged in the ponds: a microbial loop,
an autotrophic food chain, and macrophytes hosting benthic microalgae. In the lakes, two disconnected
modules appeared: the pelagic plankton plus the within-meadow connector herbivores, and the benthos
plus the within-meadow primary producers. Within-meadow herbivores and small phytoplankton nodes
were central in the pond and lake networks. Furthermore, benthic nodes showed high functional
redundancy and were highly influential in spreading the disturbances' effects. These results demonstrate:
(1) the diversity of functional structures in ponds emerging from a mixed composition; (2) the importance
of within-meadow organisms as connectors, and (3) the relevance of benthos which has the greatest
diversity and redundancy, as well as the most influential network's elements.

(R¥E: AQUATIC SCIENCES #:83 #:3 HHfR4E: 2021, DOI: 10.1007/500027-021-00809-4)
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Spatial and seasonal patterns of dissolved organic matter
hydrophobicity in Lake Taihu revealed by the aqueous two-phase
system

Cui, He; Wang, Jiaxue; Liu, Tao;%%.

The hydrophobicity of dissolved organic matter (DOM) is a key property influencing the environmental
risks of organic pollutants. Our understanding of the spatial and seasonal pattern of DOM hydrophobicity
in aquatic systems and the major controlling factors is still limited. In this study, the hydrophobicity of 124
DOM samples collected from northern Lake Taihu, a typical eutrophic lake, was quantified using the
partition coefficient of DOM in the aqueous two-phase system (K-ATPS). The results revealed
high-resolution spatial patterns and seasonal variations of DOM hydrophobicity in Lake Taihu. The
riverine input, algae activity, and photodegradation were identified as important processes shaping the
spatial and seasonal pattern of DOM hydrophobicity. The riverine input and algae activity strongly
affected DOM hydrophobicity in the west part and the central area of the lake. Photodegradation process
played a significant role in DOM hydrophobicity in the east part of the lake in summer. The
high-resolution spatial and seasonal pattern of the hydrophobic organic pollutant partition affinity of DOM
(K-OC) was assessed based on the two-phase system model and the K-ATPS dataset. The K-OC values
vary significantly in Lake Taihu between spring and summer, especially in the Zhushan Bay and east
coast areas, highlighting the need for considering DOM dynamics in sorption assessment. Our results
detailly profiled the spatial and seasonal patterns of DOM hydrophobicity and sorption behavior and

elucidated the major controlling factors, which is crucial for environmental risk assessment.

(RJH: SCIENCE OF THE TOTAL ENVIRONMENT #45:776 HiJiz4F: 2021,DOI: 10.1016/].scitotenv.2021.145892)

Modeling the effects of temperature on the migration and
transformation of nitrate during riverbank filtration using HYDRUS-2D

Pan, Weiyan; Huang, Quanzhong; Huang, Guanhua; 2.

Riverbank filtration is a natural aquifer-based process. The nitrogen dynamics in a riverbank filtration
system are affected by many factors, including temperature, water quality, and travel time, which cannot
be quantified easily. In this study, a field experiment was conducted to investigate nitrogen transport
during riverbank filtration. The HYDRUS-2D software package was used to investigate and quantify the
factors that affect the fate of nitrogen. The effects of temperature, water quality, and travel time on nitrate
transport were considered. The model was calibrated and validated using field experimental data from
the river water and groundwater during riverbank filtration at different periods. The results showed that
HYDRUS-2D adequately simulated nitrate transport during riverbank filtration. The denitrification rate
constant exhibited a positive exponential relationship with temperature. An empirical formula describing
this relationship in riverbank filtration was developed and validated. In addition, the denitrification rate can
be quantified within a specified temperature data range under field conditions. Compared with indoor
experimental conditions, for the same temperature, there was a 10-fold increase in the denitrification rate
constant under field conditions. The results showed that most of the nitrate removal occurred in the
riparian zone at high temperatures during riverbank filtration. We concluded that the fate of nitrate in the
riparian zone is strongly controlled by groundwater temperature. Travel time also plays an important role

in nitrate removal during riverbank filtration.

(RJ: SCIENCE OF THE TOTAL ENVIRONMENT #5:783 H!hR#F: 2021, DOI: 10.1016/j.scitotenv.2021.146656)
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Biomass Production Potential in a River under Climate Change
Scenarios

Orlinska-Wozniak, Paulina; Szalinska, Ewa; Jakusik, Ewa; %%.

Excessive production of biomass, in times of intensification of agriculture and climate change, is again
becoming one of the biggest environmental issues. Identification of sources and effects of this
phenomenon in a river catchment in the space-time continuum has been supported by advanced
environmental modules combined on a digital platform (Macromodel DNS/SWAT). This tool enabled the
simulation of nutrient loads and chlorophyll a for the Nielba River catchment (central-western Poland) for
the biomass production potential (defined here as a TN: TP ratio) analysis. Major differences have been
observed between sections of the Nielba River with low biomass production in the upper part, controlled
by TN:TP ratios over 65, and high chlorophyll a concentrations in the lower part, affected by biomass
transport for the flow-through lakes. Under the long and short-term RCP4.5 and RCP8.5 climate change
scenarios, this pattern will be emphasized. The obtained results showed that unfavorable biomass
production potential will be maintained in the upper riverine sections due to a further increase in
phosphorus loads induced by precipitation growth. Precipitation alone will increase biomass production,
while precipitation combined with temperature can even enhance this production in the existing hot spots.

(K¥5: ENVIRONMENTAL SCIENCE & TECHNOLOGY #:55 ]: 16 H!fR4E: 2021, DOI: 10.1021/acs.est.1c03211)
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KA R FEAR PRI AR RN v AR BAN ], SR AR AT BE A2 o T i 2 Fia b0 SR A4
THRAED ZRSAGRIEAL , AN RS vh R 2R K 2 B P R 3 B - BRI —
TR ER M, AR AT IACE R, DN 4% 5 B F R b T 3R R B TRk MM LR &
WA RS TT AR . 55— 71, B ivh 57 MM S 1) N RGBTV AR
AN BATEHE T ARG i TEN G IR A Zevh 2207 T I BkAR,  F5F A2 AEVE MMI
RN KRGS0 5 A AT 1 BEE [ AT EA MM ZREILIN 1) 22 5 A ()t

CRUg: TEP AR, HIEE: 2021, https://doi.org/10.1360/SSV-2021-0236)

RS RSARB XA 28, BERAREER
TR, W, Fe

“H T mE R R R g 5 LR (STEP Program) 7 tH S iR BRI 7 (AT RE
PRI ERHEfE . B STEP WU H , Bl R BB M SCEIBER RGRL AT TT, A
SEREFIRORY (RS KA 3%) . B (W Rhh X . AR RGURAL) PR B (0 /KR
AL TR AIK IR R), R AL A 58 B iR X o LR AT A T G A
REVTRIT O, BB R GRS IUR, — BB H R TURA A ARSI
IR, B, TR AR NRESERX . RS- NS X R
PRIZMVIE BR AR BRI SEH ABFAAIT FE 73 2 AT ST DAL ] At s e R S i 4 BS /N iRt oA
MR, RGN FIILEE 0BT X VORI ST 2 . 45 8311:2010 - 2012
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LR X BeYIe],  BAR IX K AR, (H TR T St . N TR 51K
RAE— R P ARG T, AT 1 5 2 A 35 52 15 o AR 4f 2005 47 A1 2015 4 1) 33842 b i P2 e
U P - SRR P AR R - B AR A T AR S AT 2D o SR B 7RV X AR AE B = R e (Un {3k
1T BRI AR )« B Z SRR AR T (A P I R AS TR ) SR= A 3L
BRI E B TEMIAN N AL R IR A A5 ), sk Z SR AR AR B — R4k (10
PRSFIG BRI AN RS T TEAT T 208 TRAEL). P ERE B IXAAAE R R, S B2 ok
Ji%, FEBRYT . IKEANABIRETT % RERVNRIRY . KB ANG B EARAR 2 M
B K BIERY . @RTIXAMESRGBUIKE . KABRIA L, LSRR
AR EFRIGEL . AP LU 20 58 B RN BT FORBARRTEA 2R, InsRtat o7
BT, LRI THR AL, D0 i k] 75 e SR B S VAR R IR FHATHE) o XA 2
HEMMB TS, TR s LS R S .

CRiE: Rl2FiETR,2021, 66(22): 2775-2784, https://doi.org/10.1360/TB-2021-0022)

KERZHREN B S RAHAISINEYERHN
frie s BRREE | Mt

TR ZAAAE T KA, T H BAT RO K L I B B WL AW, RIS
S EA DA I RS B . HATERCE RIS G AP0 = G R 14 A7 T w45 7>
B, HARIEAE T R = N BB TR SR Z X RN I &, M0 EF 4755 (AR Y
IIHT XD T IR o AW W AN AN TR BN R AR GE G B = 1, A TR
KULE TR T E , A SCRIL R IT PRI 8 . AN SN 1 BT A1 B P 2% 55 A [F) PR 5 2% A1
N BRI A E SRR R T TSR A A R SR 2 IR
R WERIR AT B U5 R A B E R RE M R R P4l 1 SQBRE /KA B A0 2 DR 200 28
BRI AT LTS GeAe AL vk 9 R R 50E « A SCRAT B T BATRA VR RHE KR AR
ARG RGO, S ERIAEA S e DA P2 58 1) ok AN 7T BEA7 8 R 2R 25 R
TURE TR XS DA B SR 7 1) S B A

Clig: RlEER, 2021, 66(20): 2504-2515, https://doi.org/10.1360/TB-2020-1426)
N\
NS R

Science: Bl 3R & TIPE/K T ZIGRES (RHERE T 153

B BRSO T LASG [ 5 5 s S50 =8 R 78 1 9K SCRR 5 5 e [ S,
FJREHEENE, L CBRKARRR B R IERR E 08 ” EE (Blagdte) AR CE
R, BE&E UGN, SERREX (EEAFEAE . FRX ., hEmdix) £R
B2 7K 486 22 T AR A 5 9 B (R, FRKAE I ) L i 2 P oK AR 15 BN AN 5T,
IS JU31a] AR 30K BE DN R Y
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R AREROHR I XTSRRI N RS A BRI R 11 A SR A5 UM
RGRFFEIMNZARAIY L] X5 R MR X IR HAT I b (kB
5+ RHESIME R AN REIR . 7 ESCRWEE . P ERRE RS
TETI T G R ZE SR (R EREERD)  AROREE “35A487 (UM, X URAAL B
X TARSEH TR Pk

BEESARIGRE, KARKREIIN, SEOKIGIRG RSG5, 2R L,
SR I s Bt K R A TN R ek KA P PR 4 58 P T T o RTINS S B /KAR SR AR A2 K
T A AL AR 7y, E AT [ Bt S A AT 0

B K AR AR K FAF AT RE BB BRG], AR AGBOR, S B /KR A AT
TR SV, A A e, X RA AT 2 T R R IR RO
FEHIRR TSN, KRN SR SRS RGN AR AR E 71, 2K
AR NLXS A 6 J5% FE ) B LIRS

2T SO 3 B R RS EAR S KA S SRS e 45 2R, Bt 7 AR
AR RE R 2 REERR AR X R BRIGIR AR . 45 REH, ERTIRERIH
FT N RIAE PR S AN R RUEE b, B K AR SR A i A BRI IR 1T 3 . PR AR AR
WAE IR EILH ARSI AR AL, FBG o E SR AR R ASIRIE X, R K AR A
HIARAL EERIY “UR XA R ONRIZL” .

EFRIGIR 1°C, EFRCTIHNIFER R RAGIEINL) 5%, X —HR L T KAk
(K12 1. AEERNLEI L, 2B TTIR M T —RE L3 2 Wk, RELEKAZ R
B 55 R R P 51 AR UKV B I X AR, Haz I E I Bk BN 50
F, KRR FIARAL AR 2 A I B AR FK A g, X 53 E BTz
FIRESE P AR I I R AT % 3 —J7 T, 01 F RIUMAEAS B KA A0S, XA
HI B R 75 557 T AR R 55 3 U

“EEE BT RIS AR R IR, FARW TR A A AT
B KA A 7 e RERAE =50 2 Rl AR TG “ SR Haksh R 1)
IKSCIRIL CRIFEAK T I 25 FNAR Z 3 390D o BEAR 35 294 16%6 1K) i b T AR THI s “ B8
THBEHER” (R R KA RN, O A« gk (BIEEK
FRISMAL R, ) BPIRBL. 7 SKOCERUE. A Dy, X LSRR R K AR Y
A5y, X FARRASAL R SR (1 e A ER N SHE L, BRIV
AW R G, FAEA R XIS BRA RSB K, A AR, KIE
ORI 1 DX P P K AR A 7 5 Jes 1 B i i EL Yt B K TR P 7K B Al i P 4
X B R AT

Clyg: ERIR,  http://paper.sciencenet.cn/htmlpaper/2021/8/20218219591088365396.shtm )
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Nature: FEIMRIBIELAZRENH S

g l®] (HR) IREIEMARRN —TBUER AU RY, BT AR K,
Ly P X ik 85% M FI N “ SR AN, fE K 20 FEEATRER L T OREM
. FEAhTE, A 10000 P52 EARMAPIGESE, BUA RSN 27 B 37 ME R
AN 2 2] 3 FEHESIVILETL B PR 70 A 52 250 CGRmine B 10%) o BEAE B KO
RBREEIT W S AN A% O X, TR ZREK T, T KR A2
FEYERIRETIE 2 BT .

T NGRS T R R B G, HIX — X A 2 RS AL, 24
BR 10% SRR oK e o (HAT R, ARMOBAL IR B 23X — ERAES RSN IK R
RESTo BLHT— TR FEFUTE, 2 2050 SR 5 AK€ R4 21%—40% AR M & 2, XX
. P X PR A0 2 FEPE RS R

Bk, NP PR AR L RE N, SE[E i B HLIA N ST RS ST BT RA R A T a2k 20
R, 11514 FRREYIFN 3079 Fhsha i H B 2 A7 Vi B 52 B HF K S AR . AL 2001
IR, 103079 ~F 7 A HLF| 189755 ¥ 75 4~ HLIFE By NI AR CEVATAR Y 2.2%—4.1%)
2K, BEFTEIGTHIZ M T i IX 2 B 44 5 b 77.3%—85.2% 14 Fh .
AATTHE H B KGNS TR B, 588 T B IR AR AR R S AR R B K
FEELPE, 21 tH4d 00 SRR A B St b AR PRI I IBUR, 78 2019 23X —BUR K
Frvs X KOG XA I 1 CEETiTH 2 20%—28%) , fhith5Um | 12257 Fh )
13245 FHEY) SEMESIMI I AT . AFFEN S AETE, XS R IR B T BUR AR
PRI TR RIS, DA R IX S IR 2% U el 52 mi A= 22 A

ClUg: FEFEBRREM,  http://mww.cas.cn/kj/202109/t20210910 4805305.shtml, FR¥EAHE % B4

SIRLERR S BE L EIRAL KR Z R & 51

o B RL 2B K AR ARV T T % T R AR AR 5 5 B IR AL B R TS M 7K
VRISV TR S5/ ORI 788 SC L Synergistic effects of warming and eutrophication
alert zooplankton predator-prey interactions along the benthic - pelagic interface 4@, &
ZRAE Global Change Biology I

BOKA S R GEAETH I R AR A N HAh 2 S R B, a7k AR s 8 TR AL
BAE, KT LS E IR S [R5 m K A A= W ievi S A= P 1e) & 5% 5k & BB
=, CHB SIS . BTk, TR KA BT FE N 51 0 G2 sh P v
NBEFERS R, R i B ) S0 R G

(http://mesocosm.org/mesocosm/wuhan-warming-mesocosm-facility-wwmf/) B 57 < fix

AR AN & E TR A RIS, R s /N RO 3 e N o 8
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IR EAEVE BN A KA EAR SR AR IS T AT 7e o SEe I R S 1 2 T sh WA 2
IR IR R AR TR b R 5 B AL A

MR, B E MRS T RS (BUKE) MR (e HD)
(RN AT PR o AR B, AR IR D 2 18 5ik 47l 2 5 X /NSO B AT R IR A
S EUR NIRRT CR A R R AR, XTI TR E R 2 E
B RIS AR AR X i SR T AR ELAE P AR N, k25 1 Sl 8 %t/
RN AT IRV E R . AR RILE 2P — 0 SR AR R IE R 0 i &
F (BKE) A N Gl =38 I RIR AR 75 1 A 22 AL Rg i,
SPEUH R ICRIEAT; R TRAIRAN S = IR AL P R L I3 i & 8 2R B BL
DL, BRI T KA E USRS RE T A, ARG T /& R 2 AN
AaHE R AN TE] o 2RI TR AR AR R 5 Hofth 2 SRS A I 5 1 A /K384 2
ARGLE D RE R R BAT B2

CRE: PEFZEEREM, http://www. cas. cn/syky/202108/t20210818 4802383. shtml)

BFREERR: SIDRABRER SR ENES

MNEBEIGREEHFRE, Hixh2 50 EE ZIRE R G R
T IR AL ) =V LR X KR NS B IE B A i & B 82y A H AT 45 R 7 =11
KR EILIBIE B ML R T A . B8R, 20034E LIk, =TI B 5 4 bl st AL i
FUSAR 2B IS . W6 TR, LIRS0 Pl B AR B b AR AR B 48
5, FERES [E RS R SR SR S R (IR EEEEE) RS 2 —
(1 “PER—Z= AP FEE T R s ma 7 4145, g 7. BB, &%HE.
MWVEA R N S Ja VR T T TR B2 RS R G IE L5 %, B8 T
B R AR A SIS X = KL R, T/ T WA RO S T =%
TR SZETT VR L IRER B O, R0 T 70 R —Z= RGE  [X 2R 1 MR T B FEDL
i, AT TR T CIMKEE” =TI B R X SR VA R oK1, F il
FiHh ., RIS ST EARRIUR, MAKIRIEHNE LA A T WK X =V KIR
s 251 e F 5o oy B AR RS o

FELRIN, TR, FEEIRPHEH R IKE & 2RI E S f5 7 =0T X I
JEME . B, R EEARRREMPEAS TAE.  200343-20194F, =TTy X AE B
NDVI. #7855 AR S sy, ME s R e IsE SR . MR,
B 7 186 i 2 M 7 o S B N A EE B BRI, 20034E-20194F /], = VLJ5Hh X Bk 75 H
WIPEHT, BEORE HEIHER, TR E SRR, SR EHOR T R B, [
AP BE AR M IR . @R VTR AE SR R RIS BoR, 20035 Bk, =
VLR 1 52 20 el S A T AR A 2 B B MBS NS 3, H R 20034-20084F 22 12 38 1,
20094-20 124 PLig i i, 20134F-20164FFF234 N, 20174 LRt —0n. ik
BREF T T XTI R—Z X FEERA T “EHKE” =X ASKE A FIK
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BRI DRSBTS A IR R R S RS RS TN
SEMA S RVAE F1, s ok e SR A A ORAF R o3 T 2 R R AR R B Y S R AR B R R, 5
.

CRJg: EHBEM, https://baijiahao. baidu. com/s?id=1709248321173518152&wfr=spider&for=pc)

IDEBRX I ETFEKRELE “BRT—XRE” &

R 22 AR R 2 R SO R 5 B N 22 B, RLUERL X 221 LR
YIskAT ZAEWF AT, B T i X d 2 1800 4 LR E 0 R FE M KIEE LS, K
VLR X N KA R K B OB R 2, B KA I “PF—3 i B, 5
b X K AR fb A M e . ZER H TR E T (Geology) -

PRITLLIEHN X 22 XU R 7K R AR AR AR ST, 0 6f A SR T R H IR 5 55
KEFEBELER L. SR, HTRIMFFAAE S AT, 12 X R K i A g s
PIANTEAE, PR 7 X e B T) RUBE 3 /K DR B LR B4R

JE B VAT 2o BT URR AT B A, MR TR R AEARAEHE SR, BEiTis
FA 22 Bk SCARF Fa bR b AT X6 LA AT RAH BLB0AIE , R 38 7 Vv X 3 2% 1800 4F &
DPERB R RKIEAC T, RIVNKIE (A J0 1400~1850 4F) B/ ARN T H i 20 B%
] (A761000~1300 ) B2, I ETHEBEKEMEI “BET—RR” B

R — PR T I R TRV X 2 KU KA R IR S AL TR
G MEHE BRI 7R 8 R RR ST R K I R =B R, Mt T &+
PRGN IRE RV e /R B W — R T i s e, R ZABRIH “ 2K
JEgR” AR RVTIER T, ADUKIAR “RJT/RJETE” A% BT HE e o

AN D9, ANUKIHOR BEF L 25 77 A R R s, A BRIR B RIS, 2 W
AR FIER T, ARERTPHER “RIU/RBE” &, BE2RKIRICERLHERKX,
A OZHIX FEK I8 2 o AR O, RBEANK L & = A AR 3 0, 33k
T AR AL

CRIE: HEBIEMR, http://paper.sciencenet.cn/htmlipaper/2021/7/202172621481519665252.shtm )

KERIGE TR H BT R TRIR ™ W 37k SR SR R IF

B R BK AR FUT . i EIREE R LR . ARk SEE R
K AAIGEER S AE, 185K R TR /E R i R A K
o 1 R LI 1 L, SRR H K 225 2R SR (R S P AR . RGBT

FURAE DL Mitigation of urbanization effects on aquatic ecosystems by

synchronous ecological restoration AN, KFKFE Water Research F.
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2eUt R AN TS N IIE B INR B R A S RGO MAEN LR R, AT
i IR 22 R AN AL AR IR 2 TR )P J » AERVR B/ R TR AR R R i R L f B
WURIHES . PRI, Ze5F R Z VA S GBI N ? Nt KM B R
SWATHAT A ? RAEPTIEBCE ARy MR X8k, Wik 2007 45 2017 SR E% T
S A GE K AR VR B TR OGS B R FH A5as S B AR A KT TR
WshYEEE, BT TGRS . AR AR B TR KRR S 2 4%
= Z A A R &R

WEFCA DL, 2007 SE22 2017 SR (8] BT AL GDP I W] &2, K5 (1 e AN [F]
RAUFNEE TREZ [MAAAEA, HABBTEA —E RIE RIS R, TSR =
AFRRDKAEZ QBT FWRUKAETRRRE. SR8 BB KRRWE Y 2 Pk
B R ERT . T IREET T AL I AR 3 R G FERIPIRES AN 7] LA S A P e Tl 7 L SR
OIS Ta), S5 R s AR bR /K AR 2508 PR R BT e T AR A E AR . X0 TR
NWRAEY) K ARAEYHR TR AR B K AR B TAR R R I B2, BRARAS[R] SR
IKAERGH TR EN AR AA BEE L, ISR AR TR
P Je BB e B AR T R S E i H .

Cllg: EREBRFEM,  http://mww.cas.cn/syky/202109/t20210907_4804805.shtml, HEHEAH I %8Rl 4m )
A [E)7K STRTHASE BE#A7K R 2R L sh 7S R IR B BB At 53

AR A BROK SCRVAE YR 22 G I 1) B B GRS ARSI . &FF R
JEANFARHESETT 1 » I VLI T A7 235 10 A A K S e, HOK B TR 2
(IR SCIR SR AR B ARG . 1 AN R K SO BB VLA TE K ARk R S /K T 52
M (R, X eCErKR B EEE .

MEH, A R B R A AR AT TP A 2 PR A ALAE AN [R] K ST S0 g
KR B2 S AR R MRS ML S T T SRS L . T FC A, WK AL 51
AFKSCEE KA ZE 7 I ZER ZR . F /R BOR L B35 = TR KSR, EER2 AN
15 G NAUKSCRAT I B INFENA o IARXH S RV & DTk 327K 4 64. 54%
B A KA 59. 4T%, AN AR S . F34h, AR KB 7KL I 51 0 i
ANTE], AN K SCRY BOU B 2 X 70 1 AR K AT AR K BT, BBk 1 7K RIS xd e
FEBR. NIRRT ERFEN o BRI KT, NAEAE A A [F] 7K ST BOR R
THREARSCRPETAR, R IR NS VISR S 1 . 20 78 a) Jy Bk Ho A I8
TLA R KA B S BRI S5 .

CRE: HEBZEEREERM, https://www.cas.cn/syky/202109/t20210907 4804984.shtml, FRHEAH I 2 kL4515 )

39


http://www.cas.cn/syky/202106/t20210609_4792291.shtml

MimrEHE (79 A)

S Rk RRHf ARG R

i B RL S e A A O S BT A M 2 R S A S R GRS U R TR 5 S R
Grs TR A AL L REEIAL . AR S A (R LRI T B P S el R
B A (R, IR E T AN R, RGER 1980 4 DRI (1
W VKDIHIED 52 TR BB T JF K SRR (R R0, R £
RGP T AT FOLMOK VIR, VISR A8 L A S

WHRH, Hiim K IRt BT % 36 SRR PN, X EEIHE T
W DX AR T B K LUK B RGN o 828 25 TR PR R 1) K N L AT
NI, B3 1z s X K Bt as, 8 0 AR 28 AR I H O F K B A 457 AR S T 0
IR GEPRBELE AL WU DR ER 1 AL ABOR A 5 K SR AT L L 3 e A X Ak, F2 %
IATERMICE . JORTERL . ERAIG. NEHE . AEMAL ASRiE s SR X
CUNBEF X DL K S5 A R T Pl % Pl . SR o BETTIAON, NAEBCK
A TR/ TUH T AR REFOKEE IR, AR A PR T 0 1 R RE AR
FitE 2 LY. I DA A R .

TR PRAL T AR TS N 1 AR A i A S ut K IR R P S5, O
RIE T A BEAFAE IR BRI “ AT 7 A XU X3k

Clig: hEFREBERE M, https://www.cas.cn/syky/202108/t20210831_4804043.shtml, HE4EAH < % R4 1%)

RARBRGRENLZ RSN RARR

[ X B R B3 SR W TR« BRI AE K SO AR AR Bt 7T
(2010-2019 4F) PATIERE, TSRS BB TE e 1 MO A2 A -7k S0
FER SO R A TR BT REfS S ARG AT RFAE A TR SRR OB A, e A K
TR R SR . R D RER e e BRVERE . BT fE
X R AR (14 S FH <5 7 T A5 T AT R

SRV R G T AL 4 R R IX R oA AU S AT R AT
P X 1) 73 A AR 25— /K SO R HETFLOW 42 il i 38 AR 25 /K SO A L WK 22 B A Y
WEM FOROULAC AR ABM A BRI AL 2 22 BE AR, DL R P A FE R A A5 /K SRR A At
RV RGHIA SRR, B 3R] AR A K SRR . BRI 2 UK
BT IRS AR . R RCRMUKAE P S 38T AR AR /K SOBAUAN I . b
TR GEURE B it A AR AW ST AT, DA R IR AT R e TR SR SRR AR G S A U T 5K
BUBHS -
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FHRHT RS DA Novel hybrid coupling of ecohydrology and socioeconomy at
river basin scale: A watershed system model for the Heihe River basin N

Wi, 1 H&KZRTAE Environmental Modelling & Software .

CRIE: P ERFEEEREM,  https://www.cas.cn/syky/202108/t20210826_4803472.shtml, HE4REAH I Z R 4%

B SRR S B 1R S A B 7k (o BE B L 75 &

KA FE 1325 BH B2 5 M Tk AR S R G e i B L DR 3R, HL vy s bR B 2 K
WELE B HEYI R K. P ERE A E R 2T H « EZK B RRH R &5
RO, o E R B S WA R 7T AR BRI AT L m R A AT G SR
WENGY, KT — Pt D 7k A it B2 R g B M I 77V, 20T VIR RS T DL
SN R 5 U A A 8552 ORI FLEOR, M8 1 TG & B8 e S 4R TH b g
WD AT SR B AT, SEI T ETAN R Y5 L R AR K A ot 2 s RCERAE B U
P 7 /KA AEALLFE ARAE 7K 5T 0 538 ) 92 F

KU BT, BRI RSN B B AP 96 45 SR 3R W 1% 07 VA AT A R0k
T W VEYESE B RAKAR RIS . ARG RN VE CGEEACEE) AHLE, B
PSRRI T vk B AR . RIS FE R RO, A AR RIS B
B KA BRI IAEE R BR 2 48 S SO HE B RAE T, AR A A novel
framework to predict water turbidity using Bayesian modelling Sy, Jx & 1530 35 A5t i
4 11 F] Water Research.

CRIE:  http://www.niglas.ac.cn/xwdt 1 1/yjiz/202107/t20210720 6142944.html, FRIEFH I & B4 1F)

SHEHIKPESREHNAHTSE

SERIA LS R GUE TURASACRT N SIE B R O 8 R 28 73 55 1i F R A2 A,
R KA K ITE,  FLAB AN Th REA I s 3 AN 2 R 1 i o et 3, B
7 B A 24 B A 2 5 B R AN X Rt . R RE RGN RSB R
TN TRENSAW T3, HAKAETBARRRINGE, (HlEHK R SHEUS
A Roas, WHAESEE NI B A ARSI EGR I RI0T 7T R T
WA AW, I TRAUE (<50 ) H2Z RAEMERI LG, MFhaES
ARG P S REASELTE M, 20 1Ok 24w R 5 ] AU A LR PR A AR
PRk, SRICATSERIIIA A S REKAAUESE, s H b PO ALE], AT U
SEWNAB E AR H e A2 5 R .

WATTRE ST DA R RN S FE I S R, s llinAE S R4l
PLEE ] DA - EAE ML BT Bz — o AEE X E a5 B RF
SFH AN PRGE AN A SIBEITH 5T BT, AT S M5 A iF 7T == Sk BT 7T 11 A

R T B B AR A5, BEA gL [0 T DURSE VAR B KB 0 (CNRS) [H47,
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W Z PR IL R . BAE-E AT R LA NS B R A HESR AR Y 45 2 2
B XWEFE, AR RG0E A FE A RFE AL B T TS T R PR, MG
B B R T E BRI Limnology and Oceanography. Anthropocene A1 Science of the
Total Environment.

(1) S 1325 100 AR AHIA [F100 X I8 s A0 o 58, ) I AU A R 3R )
PrEIERBHLE] . B PRI SRR AN N B 1 ORI R Xk 25 Aok
FERBEVR I Py sl I AR . 458 8 IR AR AR LU SIAR I DU A8t A sk o st R 25 5
Gy, B I R IO B AL X K 5 A 9 A e TR B I AR LR R M, HER
LR R AR S 3R RIS [R) Y 55 o 75 2 - g s R B A - R W P 8 R o
46T 1950s A1 1990s, A& MR LA BRI R, I HE, NAEFRENE T 3R
G AR T B AN VR AL B AR, Al E E SR E,
PR AV A AL BB R BT TR BRI KU AN AR i R S U 1 & - e
FERACERWA X, R KB Be R FE 2T NONE TR A B R E AL
i, B R A BV B SO R RGP I B R E A SRR K T O6ER
BE e o [R]INE,  EREE X SR AR K SCH SRR A CE WA K BT AR AN N %2
HIAE KA AR R B

(2) 7 VRIS AT R A FBUR KoK ST 5 3L R 858G R i Ge i 4
SN ETHWEELR, IARRGS TR E SRS Rl H RN %
S B IR BN ZR, R A Aok = A MR X S I AR R P B (3R T 1940s 2 1990s)
Ty B S B, bR, BRI R E BTG RInER, AN ATTERE W] 45 =ik 79%,
629%F1 36%, FESZF KX TRt kL2 A5 KRR GUAN L 450 22 e i s me .
FE— SR HERAL AR (i PMP) ARGt F B, e X T ANE T S B
PRI T SR RATRE S Al AN TS Ge i oTek &, 45 R arif 7 Aol g
1 “IREZE R 7 (Environmental legacy) RN XTITHAE S R IRFEm, 752
BT AEE B RN, YIRR AR IS DU C SRt s et I 20 SE R 11095 Lo/ i
B, RO FEIRSE LRI BURA TRE R it CLEUS — 8 B

(3) HE 7 KWL 100 SRR RGBS BT, F\n T iRBtt - A8 RS
KIS GV . 256 Kl 2 IR R ST 2 & 0 AU R,
W R 1l 22 H AR AES RGIRS AL KIS ) FRHE, R T4
RRGNER RGN FEEACR, BRI RS RGERSTT RN
W EAE M KRl BFFEE SRR, 19505 DR, Jb R ft4s
M55 2 EFES, moK. PURY. LRSS RS W TR, IR 80 4EARLL
GRS ER g e RSS S IR IRS RN BT EA, FE R TRE 245
TR S AR A, AFE AN R A TS RO R AR s SR SR . AR
AP R TR AR 55 sha& o i Bos AR 2ttt . JEZRMEAIRAZRHAE, A
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BEAE R T BEHR, WAHZEHASBESEARRMBEE. NGRS
SRR Gl P R R 2R K 2R A A, R T X RS R
GRS T BN LE RABALH], BAEYIg KR (1950~1970). B4k (1970~1990).
A (1990~2000) FHELZL (2000~) BB, XJRTANFE R4t @ik s 24
AR 55 fhen B

R B BRI TR R LA A AR 1R B KA AR 2 RGBT 7 K
FCRFRAE T BB B, X T IR AR S AE S RA KRR G S, B2
LB R B s g R A S5 = L.

CRJE: http://www.niglas.ac.cn/xwdt 1 1/yiiz/202107/t20210723 6145092.html, HEHEAH I R

S e JFORHIE AR A s T AL S35 K A B 53 4

i AT A WA EE . A AEMIARIEGE R sr A RAE TR bR, RARBLAR
IR R LV AL E PN L S B P 8 S T TR E I N = 3
BOR, rp R B e B S A A AT ok dE MRt AU 2 H BT A B FUOKIIIX 1133
Sof R EHE, ARG AE T A T B R R A AR A, R N T
ST T JEL I3 W I 36 R N A AR AR A B RN IR BRI 7T, A S R K R AE Water
Research F11 Science of The Total Environment %<& .

— . SOBTHN DX T E W R R AR A

TG, HET R I I R A SRR Y, FRATTIREL T Sk e R 594 ANMHIARTE 0.1
km? DL b 3P0 B F8E B 2 93T o M2 TR) 43 AT SR 250 e PRI B B R B A 7E 75°
~93° E Vi, /bEmEEAAGLE 118° ~122° E JuE MmN 5, 76 93° ~118° E 2
V)38 911325 BH R LA G A% » M 1986-2018 437 BH B K ) [ 810 R 355 ANl 2 B
FE 2B BT, 205 ANEIHE I 200 R M. K, 205 MNEAE R
PR E LIRS, 75 MNNAIE I RIS TS, EIX 2 F I
t, EIRE B SRR IAE Y 0.15 m/10 4, XS 2 R BRI, FE IR R R
FIME N 0.08 m/10 4. BARRE, FraiiiEnESEE bR, EWE LT
N 0.14 m/10 4.

T WIS B R MR R ER S AR A AT

SR e SRV E I T B MR R BRI AR A S R R, PR AR R T
0 (0.76+0.23mmlyear), 7E N 521 A HH X B 2R BRI AR S BTk
(0.04+0.14°Clyear), ZEHim A& HIX B 2 ARFEREN LB . TREXRAR
DN Fefats, HE9-0.04+£0.07/year, FIHE TR MIERKE. BTHFEFHERET
B (5 4b, KX I AR E . NDVI Bk BT, PR A 0.04
+0.11%/year. WHATHIAR IR _ETHI0EE, PR E TR N 12.17km? year,
Hrm 92% 1 IH R TGS, AR BERIEIE EE A N S T R HLIX
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= SEHTH DK U B R I AR AL 4 A

WIS R X BT R R TEE. TR AR EL A T AR A
WA 7K AR ZE B FE I R2 0, %) 1986-2018 4 &V A FE 5 & A1 AT FH DG 23 i (B
5). ZERKN], TO%MISIEAE 5N R 2 IEME, o 87 MNMBIAMIEE S5/
Y B 5 2 R TR O, 2 B 3R T U Y K AR PRI B AT FH 2 3 S Y A0 ) B i A
63% 135 VA HE 4 45 5 3 B B S R AR DG (L 76 /NAVEAE AR R AR B B 2 R
TEAH ), 3 B S8 307 v b X AR A AR A0 PT R S B0E B B i) — AN S )42 A
Ko MHWIREUS IR 205 % IEAIDE (r=0.65, p<0.001), BRI 5 kiR
ZEMRANZE RSG5, 5 R BRI, S e dEmape K, BRARIR IR Bhont i 7K 44
BN T REECEREE A KIS, 69%IiH LT S He 505 51 &
B R S IEAH DG (108 ANV S W3 R IEAH DG, R BRI VA AR I PRI X A A A e L
AUEHEER, E KR i 2 B AE . 241 ANIBIA AR 3% B B S 1 T
U 25 IEAR DG, DL A 94 ANIIEIE W B2 AL 2 38 TEAE G, U I ik A AR g T 2
FEOX e X FE B RGN, 3R SR R A (L s A IV,
FESS VLRSS WA, b TR A A0 AN P R B85 n DA S e T AR B e, K23
WA B RN . XA 0 A, R SR A T A R R AR TR 1%
X, fR& G| RRMIIE BN N M. 55 IV ALWIA s W R L0 T, TE R
i 5 R VKO R S BB 5K 51

ZIRAME TR, FRERIREL BT R PEM . TR DUA AR A
A ] DLRRE 68% 17 B B4, HriBlva T AR A S R Dk oK, T DA 0~
83%IE LA, ~FIMERE RN 25%, T R4R%. M. R LA NDVI -7
fRBEZEAT N 10%. 10%. 12%F1 10%. T FH8%0. FERAEEE 3 MZ & nT DU#R:
A2%HIEAARECLA, H iR BE AR DTk i oK (27%), H k72 PDSI (8%)
MIBERN (7% PR AR IA AR IR 2N 47%, b 5 DR T B A
FEFd =N 39%, [ERTY 8%. P& MY LR 73% T R4R80Lt, HABEmA
52%, mEEH 22%. SRR, FER. RS EAHE Y RN B A SO R b
#A, NSRRI EAE A, R O T AR, RHEE K AR I R B SR

CRVE: http://www.niglas.ac.cn/xwdt 1 1/yijjz/202108/t20210803 6150654.html, AR#EHH 56 7kl 4m e

TR MZEE B RENFERFHERANIERR

FEE H HFE(HO « )2 S MEN R I PR A, WTd s B sl A e F A
SR A B AEIR B R KI5 AW, R R T R A K AR A 58 o AT i 25 R
Y HO « T RSk A LB 2 B s HA BAT A E S OB ) 2. AT AT SR,
AL A B EIKAA HO « HIH ERIE. SR, R TTH ARG % T &
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EEAE DR TR AL FE T P2 A S ) HO - HHO » A REH S
A R A AR HO « 1 1~2 M E

B BA TS SR =PRI, AR KA R R AR R R T AR X MR R T
W, (ER TR IR R E A AL IR SR AL T, IXONTTR HO « TR RGBS TF
FIZAE, SR H AT TZ 7 TH 0 AR A ol -

EERNS T FEES LML ADHNHFEESEOE ST, o ER R R
BT U TR A TR T A i g H k] L 7R Y ek 9 9 S B I A AP 9t
G, KB TARIXEGTRRY, 782 NS B T WHAITRR YT e e X IR A g
SAEFE, T HO « MR EGE IREIE, B T TR E IR A S
TAITFE, R T IR ANE PUR S JE M B HO » BT RG] . A5
IR e AE I BE AU 50 44 B T1] Water Research A1 Science of The Total Environment 1)
o
L7 BE TR S e i R AR HO « (TR BURFALE

35 ECRRIS BH I8 SR AN R WLUCRR D, L T T i Bt R TR HO A 1ii g
SERLRA, O BH WA SR F B S TR TR R KA HO » FeAR s L% . R,
FEFREREHE R, TR RESENIIN, YUY HO « &EIRE N, RNt
T HO « A ik A 2.454+0.19 nmol kg, T EAWLITARY HO « i ik g
0.69+0.25 b mol kg, FBH RIL AT EA TE K HO « A 5l 7. HEZK A ] 53,
AR EUTRY T Fe(I) & & (589.3+37.29 mg kg™) 21 NEEHL S AL E TR
Fe(I1) % & (308.4194.01 mg kg™ MIFIfE, TR IS A2 R TR SRR R T Fe(1)
AT HO « TR G B ZAE . B Fe(I)oh, JURRAIA ML B35 15 AR AS R AR A4
APLFN HO « TER RS EEIEH . R A RETIRYIEWAYLE (DOMD &
& (14.38+2.19mg kg™ BAE & TrRIHLAAL (6.8240.37 mg kg™ . e ikas R
K, BMUTRAY) DOM 28 E W o 5% ' ik FE AE /K SR (R KR T iy, (RAE T 5241
[ TR 0T 2R,  FAE RIBITAR ) [RI R S LA K 3 5 A0 2 R [
fa, M EE LR A T HR O R R B AR . 5REAYFEMLLL, K8
VAR B 2 miE e A, R AR, KT G R HO « TERk. FTLL,
IS S A 2 i R rh TRRY) DOM mh SR BB 2H 43 () S8 A A A2 HO » TR =
2.7 BE W8 1 e e a FE H TARA HO » (1T LB

HE—20, SRAE T BB 19 A s rpiA), 8 B GTR R A PR S A2, 46
TN BH AR Fe(I) A0 AL S5 JEPEYI R A% HO « M bl . &5 R, #
BHISITAR A IR A P S F2 AR BRI HO « 7R R 25 18] S o, IRPBEVE RN 3.75
+1.13~271.8 + 22.81 umol kg?, H5 Fe(ll). AlEEANIRDOC)HI& &L R
IEARSE. R, A2 S1. S2. S5. S6. S12 K S15 Yif# H A MLl DOC (~120

45



MimrEHE (79 A)

mg kg?') A1 Fe(ll) (~3200 mg kgh) & &, 1 HO « P IR I H AR 22 414 (73.13 £
12.25~271.8 + 22.81 umol kg™), ULHARRIEIRYI NG & &Ah, HARAIEA R
HO - eI E R 2 . I Lk 6 Frytiid, R Bt FERD AR O X 4%
W BT AT DR P R R TS REAE s R BT Bk b 2 22 P R SR P (%
B) s FERR Rk (AR BE S A ) DA S b B m VA R m] A8 B A R i, He Pk R SR A
5 HO « MERE I 2O E— 8. 45 A TR YIRS R = R 2ol S A i
TEVE (SRR HO < TR RGIE J0) I 22 5, IR 5 it A B s 2Rl A e s
PE, & HO « TR R . BREI Y41, JTFY) DOM 2 HO « JE ki) H 2 A
K, X HO « AR 5T Z) N 2~11%. DOM % S HO « A il 1 59 T B A
FEMISE, YUY DOM H{k s> T (<1 kDa)4H 4 e 70 T & (1 kDa~0.45 nm)E A H
Fl HO « £ F1. Beda, UIRWIR ) Fe(1) 1 DOM AH B /E X HO « A SA
B PR B R 0N, R LR HO « AR BRI TTHR R £ 2~6%.

FRWHFAER T Fe(1) 1 DOM 1 & EAIFI ST HO » F=AE I 21, TR
HO « fEZ= 5 PRI A TR IR T LIS L 130T R LA, 0 0V /K A B8 78 R B 2R
LT G 8547 N A A A T AT A B 3L

CRIE: http://www.niglas.ac.cn/xwdt 1 1/yjjz/202108/t20210810 6155504.html, AR#EHH I k43D

3Bl 7R AR IR 7K TR ITUK B 4  SESR AR T

REUKAREPR RS KRR E R, 2 “HKE” 3
“GEAKET BEIRETHZOEE Birz —. MRHAEA AR A Y, JTHE
DUKRERRA I 7 SE AR . IR AR SR A LK A RS S B bR SR AR 1) B 2L
AidE, FTDCONMIAASIKE SR BB SEYE. BAT, 3R E R 5]
AP SEE R BUK ARG ) “27 5 7 THREIERCR A AT 7T E 25
IR B AMA A i e B IR IC S (<50 45), Bz KIS LR, #1240 7 AT
IKAREBEAE R RGO 54, BUARE 2 LA E, S XIJRT
FKAERE A R A X B b, TR A EA AR AR A A R B

EEXT B, AR E K E SR RIS TE BT, AT ST EE AR
. 2 SRR 78 A I I 3 B iy RN B FLACHR , 456 1 5 SRR BRI R G SR e
SRELT 18 AN B 1 ANIRE Ik 25 F AF R K AR R IR T AL B R}, R3S b 17 3L
14 AR KA AR 7K A A 4 7 ke Ak R 1) s A S 7 AR S b X 7 KA Y K A A
WA A I R 5 T BT T TR 38 T 25 sk X sy oK i e 2 3 2D
-0 PREAE, xS A GNRP YUK R 27 B <7 KB ER
B ZE 5 o AEMCEERE b, RS AT 1P AR PR IR R SR AL o A G e R
RET ChEFREE: HIRERE) AT &I 1) Science China Earth Sciences.
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TR SN IR N B A8 AR 3 b DA YA /K A R A D7 S R S A A R, SR A
SRR AR IEE R, THEMSKAEMSH I EARSS% Bir A EEK
PLSE R Yo

CRUE:  http://www.niglas.ac.cn/xwdt 1 1/yjiz/202108/t20210830 6177307.html, ARFEAHEE KL%

PEESRIESSHKRERFS A

PR PR (1) 2R 7K P 5 M ) A B 90 3R AKOK AR ARFAE T R 7K BAN 58 1 PRI AL 6]
grirs VRN VR . VRBEME R A EE N EEEA, Lt R AL R B B
DA BSURT R SEAR KRR FE b R E 8 ORI PR B Ml 25 SR o N T BT 1 SR M 00 2% b 9%
B IRAEEAL, B EHEG KT e AR Sk 5 TS Jeraife . RS FE AR
PRAA PR, dEdr A = e, = Bt 11 TR FTE AL B¢ i T I 25 A6 1 7 8 26
RO SR AR IESEM, WS EBAR SRR 2 AT EE; SIER, 2015
SRR RSB IR 1R mmimifrioR, g s
RAMNH, REESHERNSA. Baifh. Baethkr. Bk, BYHEK
JEB IEOR T BT, WHfs 2 o g . B s AR Redb it 2 280K 353 il
WA, MEREK S EAE . SEN IR IUEIE TN, A7 58 3 il
ERHIA R .

Hh R} 2 Bt e 3RS VA B T T gKaAs ARAE SR 4 2018 AF F8 S HE H T b [T 2K
mEGIE 2 ZHOKE R (M, AR 2 RIS S SR A2, JERkA BN i
JBAREL T HE AN A R 2 5] A e 5 FR RHR B R 72 A R 2 B AT /K T 4 ik
AffiFE (hFE, BED motil. 22HoKpREERNA, G EREDLIERE. ML
At A . KB T IRKALINGE « KR SR FE 5 2 SR, WTDASE R R
NSRS S MR mEREIEL. B, B G RE A VAR
W5 10 AN SRBEIK 5T 2 B SE I D -0 RUSE s AU o i v D 1 22 S HOK ot R SR
MR SE Al 7 DMK NRSR Gpis 3. Mgy REEEARA R, gk 7 2R 1R K
e I H R [R) RT3 53 26 DL S 52 KA AR IR T 5o, S 3 B W 1 e
T BRI FEE Rk & 38 43 S0 R SRl H R A Science of The Total Environment 2% & (3¢
FHERZ:  https://lwww.sciencedirect.com/science/article/pii/S0048969721048804) .

e, FTORW SRR AN E HLK EE 23R BRI OGS SO H 5 SR 5 2
AR, AR EE o P AHLES 5 > SR AR [ 7K 5 2 408 Ik
B, 8k S SHUR BRI A K PURE BRI . S5 R (e,
5 MG ) BIEME S,  AE R P RE 7K IS K5 7 T A AR R 77

HWR, FETHEANRIKR 2 S 808 B EE, AL SR T K. 2R Al
B BEVLKPER KB BB AR o 0T RN BRI, 52 35 8 /K s A 7K A L U
SRR BEAE A - N RUBE Eoe AR AR . PR, X TR H L R R
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T VERARE R KBTI, W] RE H T RSS20 T 2 RS R B R, 45
B F R R H o

FHEE T W02 R A0 1 TG AL R /K PR B R Ik, il B /K PR B 18 8 HH T B9 /K T AR
i (5-10m), FE/KERHHME S0, KRAMmAEA Faf DL, TEHRET KARIE,
PRI ] DASE IR RA R 22 2 TG B 46 B 55 2 R0 B s FE PRI /K PR S5 2 Sk s 0 [T
i 7 38 J M DA 7 55 400-1000 nm v WEFIIE AN B, i #2001 nm, i
FOKFIE ISR AL T B 2 A e, wT LS H T aRE K ASEAE NI E 2 /KRS
SEORSHE AR S SO AN o U, (SN E T RA. B SRR SRR MR
3% B RN G T A WL R S 11 AN SR K R S8, ROk IE 75 4k 4T g
DR B I 5 v DY R R R AP SR G, B R i L B O %) S AR SRR BB AR, Ak
AT BA SR FEANIE F I, M3 B 2 /KR SRR FE 2 S B, WOk R A 1
AN, SCPERT R A AT B F A R i, RS T “XUk ™ 181

bl 3 =S 2 S HUK TR BRI OOE GRS IAEE . AR B H AR BRI I
SEATIERTT, PR 2 R T4 E e K s o A R 7K 5 b 2 S th AUk
KA RIS UK IR S R, NI (0 N TR B 20 e 428 BB 1 M 00 W DA K
SIS H WK A A AR o [FIBS, WnT DU T RWRBE AT . b
SFF RSB, AR sy (8, niesh. Mok, HATMkEEEEEL S
KK 5 18 B R 4SO AT AT T 45 20RE sl U LA M8 A T8 AW LE LI 2 5107 i
FAR RS, SCHEA E R KRR I 5 B AR 7, KRR B S B St i
MW RGAMRTT S, IRSKAGERE . HAiCEL R, Ptz 1T
PR ARG W LB AL 28 5 SR E A X T 11 68, ReiR i
KRB K PR S A

CRIE: http://www.niglas.ac.cn/xwdt 1 1/yijjz/202109/t20210906 6190997.html, HRHEAH Ik HiF)

Bk BT £ k5 BB RE R & R IS

WA S KR CRCRAREIE) VR NREHK B AR, DUK BN 5 RA0UK
AREETT RS H BRFHUKE; Rt NRAE 2 5r ANl sk FK BEIR, L3
s dEZRKP" S R EUOKSE A AR . AR, b TR A sl UL Bk
RO E) 3 Sk 5 22 ) 7 g FEAT R, i DA e BRRURE B DX RUBE S 30 12 2 7K i
SCRAACTTREE BB TT, DRI B3 T BOT R R B K il B e ARG 5
L HE VRS B RS JIVPAS ORI FURBE I, RS AN 32 2 M R A 1 R ik
FEVHULIN A Jie 55 v 25 0 #8R SAR SLAR it K = SRy I 5 it Fede it 1 48
Al

BEXT BRI TR RRAN H bR, AR SCE S TR L R A 1 5 3 R
LI, Bl bR AU ER 5 IR FU R AR 7T 5 R LI £ 5€ [ 43t
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BT AL IR AR A AU BRI N D3 FH 22 V58 B A
T ASEROC R AL T K B AR R AR P 2 R X i 38 3 —— 0 B S R I B
T (R 7K i B P B AR Ak e B kAR FT . ARSI FE 45 B R AE Journal of Hydrology
F Science of The Total Environment JAT |, 1855 —1E % JoiZ% i 20 1 5 A 75 B
R 7SR

TG B A EK 463 ANHEIAN 10 km? DL ERIARE (29 5 A BRIV S TH ALY 64%, 4
AERIIAE KR 93%) FEVIHKED . FFF RN HETHKEDEN
1390.91 + 78.91km?®, M HARHIAIZE /K ER I 869.44 £ 67.35 km?, JKJE
ZAT K EAE Ny 521.46 + 4111 km3, SBRIEAZE MK B4 R 54 i
PR R, ETMKER ML EEREPTE 30° N-60° N Z[H], 7EpFERE
HHITEFRE AN 30° S Z (0], 7EAERE FE PR 281 MK R DD A TR AR O Hh 355 B
FRAUY B e e R AR L AR K A T T A R XIS AG 30 7 ThI R 2= AT, AR i
fiti /K 2 MG EFHE T N RBERIDTRR . ABRA 21 MK E AR B i1
AR AEAL LA s, eSS SR AN N S35 3 1) & I sg e 2 A
BRI ZET WS

FH T30 7 A 2 PR 2T P AR A SR PR 8 DR ] DA AR S R gt K &
FARAR IR ANG SEDUK BRI T I, BRIt By ok 3 o Lk, 5 & Hh iy vk s
KEINI o AT — P T =0 23 70 FR 28 SAR TR I M I -5 180 /26 12 25 ith 42 5 1%
ISR B R K B AR A AR 74 . T Sentinel-1 B 1A TR AL
GRACE H JJ LA . SRTM 7 i B A5 A 45 22 Y5 Rt of 4808 FH W i 3K S i AR 1
km2 PA_b BT 1 R T AR 5 K 2 ARG R B A I P AR AT T e . SR
2020 4F 7 HKITH FIEREZ iR M2, 51 R E AR —IE ) K S e, 18
SR EC A 7R, 2020 AF- TR BH T8 S it 35 P FE AR 22 1 A R B 200 151 42 m?,
24) 5 340 ST A Ak s b K ity B AR A ) 45%, TR BETH VA 25 g 30 BT T 2 R TR Ll
ik 80%. PRI, AR B4R IR AR B I i S R AR, R
T 7K B AN K B R T ThRg, X R E K A B AR BHIR R A RN R T R

CRIE: http://www.niglas.ac.cn/xwdt 1 1/yijz/202110/t20211012 6221425.html, RIEFFEFE R 43D

W 5REIR

P E &R AAMERKBLEENEEE)

2021 SEFIFMIRER G R E B 5 T HAEF A TR 3, BT SURAI 2
BB AU A EROR, X e [ Py i e R RO T 75 9 T AT 7T
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http://www.niglas.ac.cn/xwdt_1_1/yjjz/202110/t20211012_6221425.html，2021-07-14
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A7 ik vt B P 7 2 e T A A KPR A T R A 7 i v i o 9 XA
LR TR XL AT, TN KT K S AR AR o

B e RAR BAVHT T Bt 7T XA B ik, 2021 SEF ISR &
BHEAE SO S B R BB IEHR . LG BT LAY BORAL, X
FRHIKAL . BRI ARSI A U AR AR A Ll PR S B R Bl i S
BEATAITST, AR 7R e Ll A B I 7K AR R S SRR s 7 it DX R i AR
WAEOLAE, NHE RIS SR SR B AR e

a8, RIRGERFEEEARIIN 16 K, Vo B EFE T IR A 70 B K A
HEPE FIESE, HEHFRE N = E. 2021 SEH RIS A BHE S R = ITRAE
SRR I E 5 el 8 PR A5 4 43 o ) 2 g = VU R 2 2 Tl k7 e
Hh [ B e 23 RAR B QBT 7T e S8 A S it

CR¥E: "PEFEMN, https://m.gmw.cn/2021-09/07/content _1302559905.htm )

KBFIBHEERANT GB) HEsO

0 6 HALIREAESHETIRE, @d AWM. N THaE, AR E=
PR, LR RN GHD HE 5 D HEE TARRARSE B, I #-2K4k5 1 20876

/I\o

RN BR R GBAE T “AMRE . WIS ST A7, MG DHEE G,
& SEMLANI R S IA T . A4AF 3 A A), YLK GED RS DS
IR TAEJA ), W& 163 28 T 106 A1

“TEHHT DAL E A BE R RS, B TR IR A, HAr
X TAECH TR BB ESHRTARATTAR R, A OGN, ARLN,
BRI A58, XEEF T NEL EGBEEN Q8D 15359, 127t
W “ R KT, HESORIRIBAE S PR P B R A

CRIE: HifEM, http://csi.xinhuanet.com/2021-09/07/c 1310172276.htm)

H R ZT SO g [ A 52 i

A N 7 R A A AL, HER L1 TR R 7 X A
(BRI TR IR, 4 AR TS B BT A3, BN 5 10 1148 R X317
SR, BABIEREIT T GEmas (I-HABD B E AL, X
BB T 5 MR G BT (R 1 A AR AL

FRAE PHS, 2021 4F 1 F % 2022 4F 12 F IIRIZE ST T Il HEEE (BT
TR DB TR IR JL, VORI E bR AR A
AR FE 12 % BT A T R A 0 bt 8 B30 P A A 5
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5 AR, Fsbn A T AR R B R 1Rt KR % 0%
HaT 9 (R AR B R RERRIAL ), KR SR L FEL R 5 0 0 AR K R
S, V4, DU HAREHIE 10 1 RIS R 14250 B S i) |
R G, BTN TR R AT, R ASRBRS . FRARAE
YA 7T 77 KR O T 44 A 8 PR 5% 0 TR bRAfE 7 BEAIE A
S T7 TG R, ) S BT TR 7 S R

WS B, AT BRRE I A A P RN HLBIT &, P % SRR A 38 X
WME, GEITFRAL. B A RIS ST AR, MR
GRS TR R, FRIT RIS R 2 ek M7 SRR
FRISIER . P S S ASIRBE . ARSI TR S 2 M A A5 FR B (5 B3 S,
et 2 AL RET o B LB AT T, STAT IS AT FR T KR T R e e 2 A5
S5 YT SRS, A T BT AR KI5 Yt R A5 5 B
S TAE. HMA. DA SRS H TS, Beh TH RGOS T

CRIE: HrfEM, http://www.gs.xinhuanet.com/news/2021-09/08/c 1127838274.htm)

RMFHATAI IR ERM T A RERREZSUHRRE

FRH BRI 5 SR 7R PR 58 J50 5 A% i SR i R ST B 20 (1 B M1 48 i 5 34
I35 M I eA55 00 L G328 W R R AR A, O A [ 5 — A SE BRI L 4k FE 5
KRB 5 85 % AR AFE TAERI & 1

AR A8 A AR 58 B AR e o o v 1 de A A A 5 M B PR Ry 2R A A B I 5 B 22
TR LG ERE, i 12 28 TEARN . 6 WL ARSI FE bR
NH, T8 H6HAE8H 25 H, Zids 9 MMITH 37 AN, Fi%e 20 RAAI W EF 41
A, A SERE 1 BTN 2021 FEERVL IR E S0 R KIS &5 4% sl A i R AR AT
55, IR IR B N KB B R A i 48 4L, LRI FE ALY
FERER G 24 /NI IR AL o

PR/ INEH 93 5 B T K T K I AR S AT e SR R AR AR+ F 45 )
TARENHEAEAAS, RGO T AKBEARE T IS HUXERL, SRATHE it DRI AE AP B AR PR
WA RIS IET7 5, R IREH TR T 5 AN E K RIMETATRE M 5 AR
HRERPATAE A . AR bR AR AT RE A L I (L R KA BT TAE R 2R RAF AN
T HARME) BRI, Py 52 S e dh R YT T4 Eotpia &, Bos L
ZHER FAXS 10 AZB 1% mibf i R AT T O R, BIR TR

CRIE: FHHEM, http://www.gz.xinhuanet.com/2021-08/31/c_1127814059.htm )
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