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Reservoir CO; and CH4 emissions and their climate impact over the
period 1900-2060

Cynthia Soued; John A. Harrison; Sara Mercier-Blais; %

Reservoirs are essential for human populations, but their global carbon footprint is substantial
(0.73-2.41 PgCO2-equivalent yr™t). Yet the temporal evolution of reservoir carbon emissions and their
contribution to anthropogenic radiative forcing remains unresolved. Here we quantify the long-term
historical and future evolution (1900-2060) of cumulative global reservoir area, carbon dioxide and
methane emissions and the resulting radiative forcing. We show that global reservoir carbon emissions
peaked in 1987 (4.4 TmolC yr1) and have been declining since, due largely to decreasing carbon dioxide
emissions as reservoirs age. However, reservoir-induced radiative forcing continues to rise due to
ongoing increases in reservoir methane emissions, which accounted for 5.2% of global anthropogenic
methane emissions in 2020. We estimate that, in the future, methane ebullition and degassing flux will
make up >75% of the reservoir-induced radiative forcing, making these flux pathways key targets for
improved understanding and mitigation.

(SR Nature Geoscience H i4F: 2022, DOI: 10.1038/s41561-022-01004-2)

Reconciling disagreement on global river flood changes in a warming
climate

Zhang, Shulei; Zhou, Liming; Zhang, Lu; 4§

An intensified hydrological cycle with global warming is expected to increase the intensity and frequency
of extreme precipitation events. However, whether and to what extent the enhanced extreme
precipitation translates into changes in river floods remains controversial. Here we demonstrate that
previously reported unapparent or even negative responses of river flood discharge (defined as annual
maximum discharge) to extreme precipitation increases are largely caused by mixing the signals of
floods with different generating mechanisms. Stratifying by flood type, we show a positive response of
rainstorm-induced floods to extreme precipitation increases. However, this response is almost entirely
offset by concurrent decreases in snow-related floods, leading to an overall unapparent change in total
global floods in both historical observations and future climate projections. Our findings highlight an
increasing rainstorm-induced flood risk under warming and the importance of distinguishing
flood-generating mechanisms in assessing flood changes and associated social-economic and
environmental risks. Climate change is expected to intensify the hydrological cycle, but how this
translates into changes in river floods is not clear. Here, the authors show that changes in river flood
discharge differ between flood types, with increases in rainfall-induced floods and decreases in

snow-related floods.

CR¥E: Nature Climate Change HiR#: 2022 DOI:10.1038/s41558-022-01539-7)

Seasonal increase of methane emissions linked to warming in Siberian
tundra

Roessger, Norman; Sachs, Torsten; Wille, Christian; %5
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While increasing methane emissions from thawing permafrost are anticipated to be a major climate

feedback, no observational evidence for such an increase has previously been documented in the
literature. Here we report a trend of increasing methane emissions for the early summer months of June
and July at a permafrost site in the Lena River Delta, on the basis of the longest set of eddy covariance
methane flux data in the Arctic. Along with a strong air temperature rise of 0.3 +/- 0.1 degrees C yr(-1) in
June, which corresponds to an earlier warming of 11 d, the methane emissions in June and July have
increased by roughly 1.9 +/- 0.7% yr(-1) since 2004. Although the tundra's maximum source strength in
August has not yet changed, this increase in early summer methane emissions shows that atmospheric
warming has begun to considerably affect the methane flux dynamics of permafrost-affected ecosystems
in the Arctic. The authors provide long-term observational evidence of an increasing trend of early
summer methane emissions from a permafrost site in the Lena River Delta linked to atmospheric
warming. This observed trend constitutes a major development given the thick and cold permafrost in the
study area.

(RiF: Nature Climate Change #:12 HA: 11 HAR4E: 2022 DOI:10.1038/s41558-022-01512-4)

It takes a (microbial) village to make an algal bloom

Pennisi, Elizabeth

Every summer, surges of toxic green muck plague lakes worldwide, sickening hikers who fail to purify
drinking water, closing favorite swimming holes, and killing fish. The most feared—and studied—cause of
these freshwater “algal” blooms is a genus of cyanobacterium called Microcystis. Its explosive summer
growth is thought to be spurred by rising levels of phosphorus, nitrogen, and other nutrients, perhaps
from fertilizer run off or other pollution sources. But new research, driven by advances in DNA

sequencing, suggests other types of microbes also play key roles in these massive overgrowths.

According to one study, viruses killing off a main competitor of toxic Microcystis may help pave the way
for blooms; another indicates nitrogen fixation by other bacteria may provide the needed boost. The
results suggest that reducing nutrients may not be enough to stop these slimy explosions, some
scientists say. That doesn’t mean curbing pollution is unimportant, they stress, but ecological factors

must be considered.

“Interspecies biological interactions help determine blooms,” says Kevin Johnson, a marine scientist at
the Florida Institute of Technology who was not involved in the work. “The more details we understand of

bloom creation, the better our knowledge of how they might be prevented or controlled.”

With the warming climate and continuing inflows of pollution, harmful algal blooms are on the rise,
becoming more frequent and longer lasting in ever more places across the globe. They are “a pretty
wicked problem,” says Ariane Peralta, a microbial ecologist at East Carolina University.

In some lakes, reducing fertilizer runoff at first seemed to thwart blooms—then they came back. Similar
plans for bloom-choked Lake Erie might backfire, a team of academic microbiologists and water quality
experts funded by the National Science Foundation and other U.S. agencies reported in May. A 2014
bloom there caused such severe shortages of drinking water in the nearby city of Toledo, Ohio, that
Canada and the United States have agreed to cut phosphorus going into the lake by 40%.
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But a simulation of that strategy, along with an analysis of more than 100 related scientific papers, led the

team to conclude that although limiting phosphorus might shrink Lake Erie blooms, they could also grow
more toxic: with lower overall growth of microbes, any photosynthetic Microcystis left would receive more
sunlight and have more nitrogen available, two conditions that favor an increase in their production of
microcystin, a substance that make the blooms toxic. They suggested the lake’s nitrogen should also be

curtailed.

That simuation hinted that other microbes can indirectly influence the impact of Microcystis. But
researchers studying blooms have tended to overlook lakes’ many microbial inhabitants, which can
include huge numbers of diatoms and other eukaryotes, as well as viruses and various types of bacteria,
including smaller than average ones called picocyanobacteria. “Everyone glosses over them as not of
managerial concern,” says Cody Sheik, a microbial ecologist at the University of Minnesota, Duluth.

Part of the problem has been that it's been difficult to sort out which microbes are doing what in a lake.
But Lauren Krausfeldt, a microbiologist at Nova Southeastern University, recently turned to
metagenomics, a strategy of sequencing all the DNA in samples of water and other environments, to
reconstruct the microbial ecosystem in Florida’'s Lake Okeechobee. The largest lake in the U.S.
southeast, Okeechobee’s annual summer blooms have begun to spread down rivers and spill into the
Gulf of Mexico and Atlantic Ocean, forcing beaches to close. Between April and September in 2019, the
bloom season, Krausfeldt and her colleagues collected multiple water samples at 21 places across the
lake. From the fragments of DNA isolated from the samples and sequenced, they pieced together whole

genomes belonging to specific species.

The analysis uncovered 30 kinds of cyanobacteria never before detected in the lake, and in some cases
new to science, including 13 that could potentially cause blooms, she reported last month at Microbe
2022, the annual meeting of the American Society for Microbiology. “| was surprised at the diversity,”
Krausfeldt says.

When there was no bloom, the most common organisms were the picocyanobacteria. But as the season
progressed, DNA belonging to bacterial viruses, known as phages, that infect the picocyanobacteria rose
steeply. Shortly thereafter, the concentration of toxic Microcystis began to skyrocket. An analysis of its
genome suggested why: Microcystis contains several antiviral defenses, such as the system that
spawned the genome editor CRISPR, that picocyanobacterial lack. In addition, the bloom-forming
cyanobacterium has genes that enable it to store nitrogen, a key nutrient, which may provide another
competitive advantage over the many lake microbes that did not.

Krausfeldt suspects the phages lie dormant until some unknown environmental cue activates them. Then,
after the viruses start slaying more and more picocyanobacteria, newly available nitrogen, phosphorus,
and more light fuel a Microcystis bloom, Krausfeldt suggests. The phages’ destruction of its hosts’ cells
may release even more nutrients, playing a key role in enabling algal blooms, she concludes.

Sheik, who says he had not considered phages as a factor in blooms but now wants to explore such viral
dynamics, embraces Krausfeldt's ecosystem mindset. “By taking a holistic approach, we can better

understand how supporting organisms can help sustain blooms,” he says.

3
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Sheik and his colleagues have also added metagenomics, as well as gene activity assessments, to his
studies of several small lakes in Minnesota. Those lakes, he reported at the meeting, contain not only
some Microcystis, but also another bloom-forming cyanobacterium called Dolichospermum. In 2020 and
2021, when he and colleagues tracked the microbial dynamics in one lake throughout the summer, they
saw Dolichospermum become the most abundant microbe only to have its population crash by July.
Nitrogen levels in the lake rose and fell in parallel with the microbe, suggesting it was fixing nitrogen and

boosting its concentration in the water.

Nitrogen is usually quite scarce in these relatively pristine lakes, yet the nutrient is essential for the
production of microcystin. That might explain why Sheik and his colleagues saw levels of Microcystis and
its toxin rise after the bloom in nitrogen-fixing Dolichospermum. Microcystis must rely on other members
of the freshwater ecosystem to fix nitrogen or to recycle it by breaking down other life forms, Sheik says.

“I'm blown away” by the metagenomic work, says Benjamin Wolfe, a microbiologist at Tufts University,
because it can illuminate in great detail the lake’s microbial interactions.

The case of Dolichospermum illustrates how complicated algal blooms can be. The good news, however,
is that unlike in Europe, where this bacterium causes toxic blooms, Dolichospermum species in the
United States lack the genes to make toxins—at least for now, says Sheik, who plans to keep watching

for them in his metagenomic studies.

How the microbial dynamics that drive blooms can be interrupted is still unknown, and the picture is
getting more complicated all the time. “We are grappling with understanding what parts of complex
microbial communities are changing and what we can change to produce a different outcome,” Peralta

says. But she’s optimistic that in time, “we can figure out what levers we can move.”

(k¥ Science H R 4F: 2022, DOI: 10.1126/science.add8038)

Estimation of functional diversity and species traits from ecological
monitoring data
Alexey Ryabov; Bernd Blasius; Helmut Hillebrand; %

The twin crises of climate change and biodiversity loss define a strong need for functional diversity
monitoring. While the availability of high-quality ecological monitoring data is increasing, the
guantification of functional diversity so far requires the identification of species traits, for which data are
harder to obtain. However, the traits that are relevant for the ecological function of a species also shape
its performance in the environment and hence, should be reflected indirectly in its spatiotemporal
distribution. Thus, it may be possible to reconstruct these traits from a sufficiently extensive monitoring
dataset. Here, we use diffusion maps, a deterministic and de facto parameter-free analysis method, to
reconstruct a proxy representation of the species’ traits directly from monitoring data and use it to
estimate functional diversity. We demonstrate this approach with both simulated data and real-world
phytoplankton monitoring data from the Baltic Sea. We anticipate that wider application of this approach

to existing data could greatly advance the analysis of changes in functional biodiversity.

CRIFE: PNAS H iR 4E: 2022,D0I: 10.1073/pnas.211815611)
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Abstraction alters nitrogen cycling

Zinke, Laura

Despite policy mandates to improve water quality, such as the Clean Water Act, nitrogen pollution
continues to degrade freshwater quality throughout the USA. Effective management is hampered by a
lack of understanding of water supply processes and their impacts on nitrogen cycling. In particular,
groundwater and surface water abstraction temporally store nitrogen in terrestrial systems, but the

broader effect of abstraction on nitrogen fluxes is poorly constrained.

Elizabeth Flint, of the British Geological Survey and Lancaster University, and colleagues quantified
nitrogen fluxes (as nitrate-N, NOs—N) related to freshwater abstraction in the contiguous United States
using publicly reported data. Annually, 417 kt NOs - N was retained via abstraction, equivalent to 57% of
annual riverine denitrification. In California, the abstraction flux was almost equal to riverine N export to
the ocean. Irrigation and thermoelectric water uses were responsible for most (>70%) of this flux at the
national level, but public water supply and self-service domestic water were particularly important
contributors in the northeast. The source of the water impacted the flux — groundwater measurements in
this study had higher nitrate concentrations than surface water, leading to proportionally outsized
abstraction fluxes of NOs—N. A portion of the abstracted nitrogen leaks back into the environment from
water mains, especially in urban areas, or is moved between watersheds (such as in California), further
perturbing local nitrogen cycling and contributing to groundwater and downstream nitrogen loads.

These fluxes must be accounted for when quantifying nitrogen budgets relevant to water quality
management. This need is especially acute in urban areas, where nitrogen leakage back into the

environment is greatest.

(R Nature Reviews Earth & Environment H iz &: 2022, DOI:10.1038/s43017-022-00352-2)

The unknown biogeochemical impacts of drying rivers and streams

Zimmer, Margaret A.; Burgin, Amy J.; Kaiser, Kendra; %

Non-perennial rivers and streams - those that periodically cease flowing - are critical components of
aquatic systems and comprise over half of global river and stream systems. We argue for coordinated,
collaborative, standardized, and open efforts to understand their unique biogeochemical behaviour,
which is becoming ever more pressing due to pronounced shifts between wet and dry as the climate
changes. Rivers and streams are increasingly drying with climate change and biogeochemical impacts
may be important. In this comment the authors discuss the challenges to the biogeochemistry of

non-perennial rivers and streams, and what can be done to tackle them.

CR¥E: Nature Communications HfRFE: 2022 4: 13 #: 1 DOI:10.1038/s41467-022-34903-4)

Beaver dams overshadow climate extremes in controlling riparian
hydrology and water quality

Dewey, Christian; Fox, Patricia M.; Bouskill, Nicholas J.; %

Hydrologic extremes dominate chemical exports from riparian zones and dictate water quality in major
river systems. Yet, changes in land use and ecosystem services alongside growing climate variability are
altering hydrologic extremes and their coupled impacts on riverine water quality. In the western U.S.,
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warming temperatures and intensified aridification are increasingly paired with the expanding range of

the American beaver-and their dams, which transform hydrologic and biogeochemical cycles in riparian
systems. Here, we show that beaver dams overshadow climatic hydrologic extremes in their effects on
water residence time and oxygen and nitrogen fluxes in the riparian subsurface. In a mountainous
watershed in Colorado, U.S.A., we find that the increase in riparian hydraulic gradients imposed by a
beaver dam is 10.7-13.3 times greater than seasonal hydrologic extremes. The massive hydraulic
gradient increases hyporheic nitrate removal by 44.2% relative to seasonal extremes alone. A drier,
hotter climate in the western U.S. will further expand the range of beavers and magnify their impacts on
watershed hydrology and biogeochemistry, illustrating that ecosystem feedbacks to climate change will
alter water quality in river systems. Beaver dams increase water flow gradients and nitrate removal far
more than seasonal climate extremes. An expanding beaver range is an ecosystem feedback to climate
change which could improve water quality.

(GR¥R: Nature Communications HiiR4E: 2022 %: 13 #: 1 DOI:10.1038/s41467-022-34022-0)

Mapping global lake dynamics reveals the emerging roles of small
lakes

Pi, Xuehui; Luo, Qiugi; Feng, Lian;%

Lakes are important natural resources and carbon gas emitters and are undergoing rapid changes
worldwide in response to climate change and human activities. A detailed global characterization of lakes
and their long-term dynamics does not exist, which is however crucial for evaluating the associated
impacts on water availability and carbon emissions. Here, we map 3.4 million lakes on a global scale,
including their explicit maximum extents and probability-weighted area changes over the past four
decades. From the beginning period (1984-1999) to the end (2010-2019), the lake area increased across
all six continents analyzed, with a net change of +46,278 km(2), and 56% of the expansion was attributed
to reservoirs. Interestingly, although small lakes (<1 km(2)) accounted for just 15% of the global lake area,
they dominated the variability in total lake size in half of the global inland lake regions. The identified lake
area increase over time led to higher lacustrine carbon emissions, mostly attributed to small lakes. Our
findings illustrate the emerging roles of small lakes in regulating not only local inland water variability, but

also the global trends of surface water extent and carbon emissions.

(RJE: Nature Communications HHi4E: 2022 #: 13 #: 1 DOI:10.1038/541467-022-33239-3)

Tidewater-glacier response to supraglacial lake drainage

Stevens, Laura A.; Nettles, Meredith; Davis, James L.;%&

The effect of increasing surface melt on annual discharge is unknown for the Greenland Ice Sheet. Here,
the authors find that Greenland's largest single-glacier contributor to sea-level rise accommodates basal
floods following supraglacial lake-drainage events with limited impact on ice flow. The flow speed of the
Greenland Ice Sheet changes dramatically in inland regions when surface meltwater drains to the bed.
But ice-sheet discharge to the ocean is dominated by fast-flowing outlet glaciers, where the effect of
increasing surface melt on annual discharge is unknown. Observations of a supraglacial lake drainage at
Helheim Glacier, and a consequent velocity pulse propagating down-glacier, provide a natural
experiment for assessing the impact of changes in injected meltwater, and allow us to interrogate the

subglacial hydrological system. We find a highly efficient subglacial drainage system, such that
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summertime lake drainage has little net effect on ice discharge. Our results question the validity of
common remote-sensing approaches for inferring subglacial conditions, knowledge of which is needed

for improved projections of sea-level rise.

(CRJ&: Nature Communications HFRFE: 2022 #: 13 #i: 1 DOI:10.1038/s41467-022-33763-2)

Emerging unprecedented lake ice loss in climate change projections

Huang, Lei; Timmermann, Axel; Lee, Sun-Seon;%

Seasonal ice in lakes plays an important role for local communities and lake ecosystems. Here we use
Large Ensemble simulations conducted with the Community Earth System Model version 2, which
includes a lake simulator, to quantify the response of lake ice to greenhouse warming and to determine
emergence patterns of anthropogenic lake ice loss. Our model simulations show that the average
duration of ice coverage and maximum ice thickness are projected to decrease over the next 80 years by
38 days and 0.23 m, respectively. In the Canadian Arctic, lake ice loss is accelerated by the cold-season
polar amplification. Lake ice on the Tibetan Plateau decreases rapidly due to a combination of strong
insolation forcing and ice-albedo feedbacks. Comparing the anthropogenic signal with natural variability
represented by the Large Ensemble, we find that lake ecosystems in these regions may be exposed to
no-analogue ice coverage within the next 4-5 decades.

(SRJE: Nature Communications Hi4E: 2022 #: 13 #: 1 DOI:10.1038/541467-022-33495-3)

Early stages of sympatric homoploid hybrid speciation in crater lake
cichlid fishes

Olave, Melisa; Nater, Alexander; Kautt, Andreas F.; %

Homoploid hybrid speciation (i.e., hybrid speciation without a change in ploidy) has traditionally been
considered to be rare in animals. Only few accepted empirical examples of homoploid hybrid speciation
in nature exist, and in only one previous case (insects) was it convincingly shown that this process
occurred in complete sympatry. Here, we report an instance of sympatric homoploid hybrid speciation in
Midas cichlid fishes in Crater Lake Xiloa, Nicaragua. The hybrid lineage, albeit at an early stage of
speciation, has genomically and phenotypically diverged from both of its two parental species. Together
with a distinct stable isotope signature this suggests that this hybrid lineages occupies a different trophic
niche compared to the other sympatric Midas cichlid species in Crater Lake Xiloa. Here, the authors
present a rare example of sympatric homoploid hybrid speciation, without ploidy changes, in the Midas
cichlid fishes from Nicaragua. Midas cichlid hybrids occupy a different ecological niche, likely facilitated

by body shape adaptations.

(CRJ&: Nature Communications HhRFE: 2022 #: 13 #i: 1 DOI:10.1038/s41467-022-33319-4)

Epigenetic divergence during early stages of speciation in an African
crater lake cichlid fish

Vernaz, Gregoire; Hudson, Alan G.; Santos, M. Emilia; %

Analysis of the DNA methylomes of two ecomorphs of Astatotilapia calliptera from a single lake, which
diverged about 1,000 years ago plus a third riverine ecomorph, from which they likely separated about
10,000 years ago, shows epigenetic differences associated with altered transcriptional activity of
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ecologically relevant genes, despite low levels of genetic divergence. Epigenetic variation can alter
transcription and promote phenotypic divergence between populations facing different environmental
challenges. Here, we assess the epigenetic basis of diversification during the early stages of speciation.
Specifically, we focus on the extent and functional relevance of DNA methylome divergence in the very
young radiation of Astatotilapia calliptera in crater Lake Masoko, southern Tanzania. Our study focuses
on two lake ecomorphs that diverged approximately 1,000 years ago and a population in the nearby river
from which they separated approximately 10,000 years ago. The two lake ecomorphs show no fixed
genetic differentiation, yet are characterized by different morphologies, depth preferences and diets. We
report extensive genome-wide methylome divergence between the two lake ecomorphs, and between
the lake and river populations, linked to key biological processes and associated with altered
transcriptional activity of ecologically relevant genes. Such genes differing between lake ecomorphs
include those involved in steroid metabolism, hemoglobin composition and erythropoiesis, consistent
with their divergent habitat occupancy. Using a common-garden experiment, we found that global
methylation profiles are often rapidly remodeled across generations but ecomorph-specific differences
can be inherited. Collectively, our study suggests an epigenetic contribution to the early stages of
vertebrate speciation.

(K¥5: Nature Ecology & Evolution HR4E: 2022 #%: 6 #1:12 DOI: 10.1038/s41559-022-01894-w)
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Concentrations of dissolved organic matter and methane in lakes in
Southwest China: Different roles of external factors and in-lake biota
Zhang, Yun; Wang, Jun; Tao, Juan;Z

Many factors have been reported to affect material cycling in lakes, but the combined and cascading
impacts of external environmental factors and in-lake biota on lake carbon cycling are poorly understood.
We elucidated the influencing pathways of geoclimatic factors, lake morphometry, land-use type,
chemical and physical factors, and biological taxa (phytoplankton and macroinvertebrates) on the
concentrations of two important components of carbon cycling, i.e., dissolved organic matter (DOM) and
methane (CHa) based on datasets from 64 plateau lakes in Southwest China. Partial least squares path
modelling (PLS-PM) indicated that (1) geoclimatic factors influenced DOM and CH4 by affecting land use
and lake physical factors (e.g., water temperature), (2) lake morphometry (water depth and lake area)
had a direct and great negative effect on the CH4 concentration related to the production and oxidation of
CH4 and affected phytoplankton and macroinvertebrates by influencing chemical and physical factors, (3)
land-use type affected DOM and CHa4 concentrations in both direct and indirect ways, (4) terrestrial
humic-like DOM was mainly discharged from forestland and also affected by macro -invertebrates, while
the impacts of agricultural and construction land on autochthonous DOM and CH4 con-centrations mainly
occurred by changing nutrients and then the aquatic biota. Moreover, changes in aquatic biota, primarily
affected by water quality, influenced DOM spectral properties, and the two biotas affected DOM and CH4
concentrations differently. Phytoplankton, especially cyanobacteria contributed to (protein-like and
humic-like) DOM in both direct and indirect ways related to eutrophication, whereas macroinvertebrates
influenced DOM possibly by utilization, bioturbation, and microbial decomposition of feces according to
their different relationships with DOM spectral indices. Additionally, CH4 production can be enhanced by
DOM accumulation, and the significant positive correlations of CH4 concentrations with protein-like DOM
and bio-logical index indicate that autochthonous DOM may play an important role for the CH4 production.
Our findings contribute to the understanding of lake carbon cycling under natural conditions and

anthropogenic disturbances.

(RJE: Water Research H hi4F: 2022,DOI: 10.1016/j.watres.2022.119190)

Microplastics distribution characteristics in typical inflow rivers of
Taihu lake: Linking to nitrous oxide emission and microbial analysis
Li, Lu; Li, Fangbai; Deng, Min; %

The microplastics in nature water are important for the environmental fate of nitrous oxide (N20). This
study investigated the influence and microbial mechanism of microplastic abundance to the N20 flux in
typical inflow rivers of Taihu lake. The microplastic abundance were in a range of 160-700 particles/m(3)
surface water, and 514-3018 particles/kg dry sediment. The highest percentage of microplastic color was
transparent, significantly higher than other color (p<0.0001) in both surface water and sediment. The
dominant microplastic size was 500-5000 mu m in surface water, while size lower than 1000 mu m was
dominant in sediment. The microplastic abundance in sediment was negatively correlated with the
concentration of suspended sediments (SPS) (p<0.05), Chl-a (p<0.05), NH (+)(4)-N (p<0.05) and TP
(p<0.01) in inflow river surface water. The dissolved N2O concentration were 45.71-132.42 nmol/L, and
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the N20 fluxes were 29.85-276.60 mu mol/m(2)/d. The dissolved N20O concentration was significantly
correlated with the nirK abundance and nirK/nosZl ratio negatively (p<0.05), revealed that sediment
nirk-type denitrification was the main driver of dissolved N20. Meanwhile, the N20 flux (water-air
interface) was significantly correlated with nosZl, napA, narG and nirS negatively, implied that nitrification
and denitrification interaction in sediment is the main influence factor. The denitrification process in
sediment was the main driven factor of N20O releasing. Mantel-test shows that microplastic abundance in
surface water was significantly correlated with nitrification (p = 0.001 similar to 0.01) and denitrification =
0.01 similar to 0.05) genera in water. The dominant denitrification microorganism was Dechloromonas in
sediment and Flavobacterium in surface water. These results provided new insight into the fact that
plastisphere which comprises microbial community on microplastic could affect the N2O emission in

aquatic system.

(R¥5: Water Research H i :: 2022,DOI: 10.1016/j.watres.2022.119117)

Application of agricultural pesticides in a peak period induces an
abundance decline of metazoan zooplankton in a lake ecosystem

Kong, Ren; Yang, Chunxiang; Huang, Kai; %5

The contamination of pesticides has been recognized as a major stressor in fresh water ecosystems in
terms of the losses of services and population declines and extinctions. However, information on the
adverse effects of pesticides on zooplankton communities under natural field conditions are still lacking,
although zooplankton is quite sensitive to most of pesticides in laboratory studies. In this study, a natural
lake ecosystem (Liangzi Lake) was used to determine the relationship between pesticide contamination
and abundance decline of metazoan zooplankton. In August 2020, the comprehensive trophic level
indexes and the abundance of phytoplankton in the 14 sampling sites of Liangzi Lake were comparable,
but the abundance of metazoan zooplankton showed significant variations across two orders of
magnitude. These results suggested that other factors, such as pesticide contamination, might be
responsible for the variations of metazoan zooplankton community. Furthermore, the responsible
pesticides were screened, and totally 29 pesticides were obtained. Finally, five pesticides were identified
to provide more than 99.4% toxic contributions and chlorpyrifos and cypermethrin were two main causal
agents. These results were further supported by laboratory exposure experiments using D. magna and
field study in November 2020, where the concentrations of the 29 pesticides were strongly decreased
and the abundance of metazoan zooplankton was comparable across the 14 sites of Liangzi Lake. Taken
together, this work provided an evidence that the contamination of pesticides might be responsible for the

abundance decline of metazoan zooplankton in a natural freshwater ecosystem.

(R¥5: Water Research Hi i 2022,D0I: 10.1016/j.watres.2022.119040)

Determining whether hydrological processes drive carbon source and
sink conversion shifts in a large floodplain-lake system in China

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

Lake carbon (C) cycling is a key component of the global C cycle and associated C source and sink
processes. The partial pressure of carbon dioxide (pCO2) and carbon dioxide (COz) exchange flux at the
lake-air interface (Fc) are controlled by complex physical, chemical, and biological mechanisms. It would
be instructively significant to determine whether hydrological processes drive conversion shifts between

C sources and sinks in floodplain-lake systems. Findings from this study show that exogenous input and
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in situ metabolism related to photosynthesis, respiration, and organic matter degradation were the main
driving mechanisms of COz absorption and release in a large floodplain-lake system (i.e., Lake Poyang).
Moreover, the intense and frequent water-level fluctuations inherent to floodplain-lakes may also have a
direct or indirect impact on C cycling processes and CO2 exchange rates in floodplain-lake systems via
their effect on physical processes, inorganic C transport, in-situ metabolic processes. We confirmed the
potential of C source and sink conversion in floodplain-lakes under hydrological fluctuations, and
strengthen the understanding of driving mechanisms of C source and sink conversion in floodplain

systems.

(R¥5: Water Research H i 2022,DOI: 10.1016/j.watres.2022.119105)

Integrated evaluation of the reactive oxygen species (ROS) production
characteristics in one large lake under alternating flood and drought
conditions

Song, Na; Wu, Dinggui; Xu, Huacheng; %

Reactive oxygen species (ROS) are omnipresent in natural aquatic environments, and play an important
role in biogeochemical cycles. One of the dominant sources of ROS in surface waters was thought to be
from dissolved organic matter (DOM) interacting with photochemical process. The properties of DOM
were different between the flood and drought periods in lakes; yet, information on how these variations
influence ROS photoproduction is unknown. Through a three-year study, the photochemical properties of
DOM and the resultant ROS photo -production between the flood and drought period were determined in
the largest freshwater lake in China (Lake Poyang). Results found that quantum vyield coefficients of
excited triplets (3CDOM?*), apparent quantum vyields of singlet oxygen (102) and hydroxyl radicals
(center dot OH) were holistically higher in the flood period than those in the drought period. The optical
properties of DOM showed that DOM in the flood period featured an allochthonous input, accompanied
by higher molecular size (E2/E3), aromatic content (SUVA254), humification degree (HIX), while DOM in
the drought period was mainly internal input. Fourier transform ion cyclotron resonance mass
spectrometry (FI-ICR MS) further revealed that some refractory components, such as lignin-like and
carboxyl-rich alicyclic molecules (CRAM) presented higher abundance in the flood period, and played the
positive impacts on ROS production. Orthogonal partial least squares (OPLS) were used to build novel
multivariate predictive models for indicating the spatio-temporal ROS production. Also, the relatively
higher steady-state concentrations of 3SCDOM* and 102 in the flood period could significantly diminish
the half-lives of acetochlor. Considering the photochemical activity of DOM varied considerably at
different periods, this study provided a new method to predict ROS production and contributed to a new

insight into stage-specific emerging contaminants removing in natural aquatic environments.

(KR35 Water Research H i 2022,D0I: 10.1016/j.watres.2022.119136)

How phytoplankton biomass controls metal(loid) bioaccumulation in
size-fractionated plankton in anthropogenic-impacted subtropical
lakes: A comprehensive study in the Yangtze River Delta, China

Zheng, Siwen; Wang, Rui; Kainz, Martin J.;%%

Phytoplankton biomass can significantly affect metal(loid) bioaccumulation in plankton, but the
underlying mechanisms are still controversial. We investigated the bioaccumulation of eight metal(loid)s

(As, Co, Cu, Hg, Mn, Pb, Se, and Zn) in three size categories of planktonic organisms - seston (0.7-64
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mu m), mesozooplankton (200-500 mu m), and macrozooplankton (> 500 mu m) - sampled from six

freshwater lakes in two seasons in the Yangtze River Delta, China. Our results highlight phytoplankton
biomass is the major driver on metal(loid) bioaccumulation in the studied anthropogenic-impacted
subtropical lakes, mainly via affecting site-specific water physiochemical characteristics and plankton
communities. However, such impact is highly dependent on chlorophyll a (Chl-a) concentration. The
bioaccumulation of metal(loid)s in size-fractionated plankton declined significantly with increasing
phytoplankton biomass when Chl-a was below-50 mu g L-1, mainly owing to the reduced metal(loid)
bioavailability and subsequent bioaccumulation at more productive sites (with elevated pH and dissolved
organic carbon), rather than algal bloom dilution. To a lesser extent, phytoplankton growth dilution and
the smaller body-size of zooplankton at more productive sites also contributed to the lower metal(loid)
bioaccumulation. The bioaccumulation of metal(loid)s was enhanced under severe algal bloom
conditions (when Chl-a concentration was higher than-50 mu g L-1). Although the underlying
mechanisms still require further investigations, the potential risks of metal(loid) bioaccumulation under

severe algal bloom conditions deserve special attention.

(R¥5: Water Research H i 2022,DOI: 10.1016/j.watres.2022.119075)

Detritus-hosted methanogenesis sustains the methane paradox in an
alpine lake

Bartosiewicz, Maciej; Venetz, Jessica; Laeubli, Saskia; £

Accumulation of methane in oxic waters of lakes and the ocean has been widely reported. Despite the
importance for the greenhouse gas budget, mechanistic controls of such methane paradox remain
elusive. Here, we use a combination of CH4 concentration and isotopic (delta C-13(CHa), delta D-H20
and delta O-18(H20)) measurements, plankton incubations and microbial community assessments to
demonstrate the existence of the methane paradox in oxygenated waters of a meromictic lake (Lake
Cadagno, Switzerland). Following mass dynamics using water isotopes, we exclude the possibility that
the accumulation of CHa at the thermocline results solely from lateral transport. Interannual variability in
the magnitude of the methane paradox (between 0.5 and 5 mu mol L?) is associated to stratification
patterns, changes in zooplankton biomass and planktonic detritus accumulation along density gradients,
as well as fluctuating microbial cell numbers. The links between hydrodynamic conditions, aggregation of
planktonic detritus and its microbiome, as well as the accumulation of CHa in the water column are further
supported by high-resolution echosounder revealing backscatter maxima at the top of the thermocline,
where detritus is effectively trapped, and by oxic incubations showing that CHa4 is produced in
zooplankton detritus (0.046 nmol L to 0.095 CHs4 mg dry mass L-1 d(!)). Our results also show that
detritus-hosted methanogenesis is stimulated through the addition of methylphosphonate, suggesting
that zooplankton-associated microbiomes exploit organic phosphorus compounds to release CHa.
Understanding the variability of the methane paradox in relation to changing hydrodynamics and

plankton communities will be crucial to predict the future role of lakes in the global methane budget.

CR¥E: LIMNOLOGY AND OCEANOGRAPHY i hi4:: 2022,DOI: 10.1002/In0.12263)

Shallow lakes under alternative states differ in the dominant
greenhouse gas emission pathways

Balina, Sofia; Sanchez, Maria Laura; Izaguirre, Irina; %5
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Over the past decades, shallow lakes of the Pampean Plain, Argentina, have been shifting from clear

vegetated to turbid phytoplanktonic states due to anthropic pressures. It is not clear, though, if this
change in state also involves a change in the overall CO2 and CHa balance of these lakes. Therefore, the
main objective of this work was to assess potential differences in the C gas (CH4 and CO3) balance of
shallow lakes under contrasting states-clear vegetated and turbid phytoplanktonic. We sampled two clear
and two turbid shallow lakes in the Pampean region along an annual cycle and we measured all of the
major C gas emission pathways: diffusive and ebullitive fluxes and also emissions from emergent
vegetated habitats. CO2 and CHa diffusive, ebullitive and vegetated habitat fluxes were comparable
between states, but they differed in their relative contribution to the C gas balance because of differences
in the coverage of the habitats associated to these pathways. Mean annual, area-weighted CO2 and CH4
fluxes of clear lakes were 41.9 +/- 19.0 and 15.4 +/- 18.5 mmol m(-2) d(-1), respectively, and 7.7 +/- 7.3
and 17.9 +/- 19.8 mmol m(-2) d(-1) for CO2 and CHas fluxes, respectively, for turbid lakes. Despite major
differences in the relative contribution of the emission pathways between states, there was a remarkable
convergence between states in total greenhouse gas emissions when expressed in terms of mean

annual CO:2 equivalent greenhouse gas flux.

CRJE: LIMNOLOGY AND OCEANOGRAPHY Hiili4: 2022,DOI: 10.1002/In0.12243)

Depth and basin shape constrain ecosystem metabolism in lakes
dominated by benthic primary producers

A

Klaus, Marcus; Verheijen, Hendricus A.; Karlsson, Jan; %5

Metabolism is one of the most fundamental ecosystem processes, but the drivers of variation in
metabolic rates among lakes dominated by benthic primary producers remain poorly constrained. Here,
we report the magnitudes and potential drivers of whole-lake metabolism across 43 Swedish arctic-alpine
lakes, based on the free-water diel oxygen technique with sondes deployed during the open-water
season near the surface and bottom of the lakes. Gross primary production (GPP) and ecosystem
respiration (R) were strongly coupled and ranged from 0.06 to 0.45 mg and 0.05 to 0.43 mg L-1 d(-1)
among lakes. On average, GPP and R decreased eightfold from relatively shallow to deep lakes (mean
depth 0.5-10.9 m) and twofold from concave to convex lakes (mean depth: maximum depth 0.2-0.5). We
attribute this to light limitation and shape-specific sensitivity of benthic GPP to disturbance by lake ice.
Net ecosystem production (GPP-R) ranged from -0.09 to 0.14 mg L-1 d(-1) and switched, on average,
from positive to negative towards deeper lakes and lakes richer in dissolved organic carbon (DOC;
0.5-7.4 mg DOC L-1). Uncertainties in metabolism estimates were high (around one and three times
mean R and GPP), especially in deep lakes with low insulation and diurnally variable wind speed. Our
results confirm the role of DOC in stimulating net heterotrophy and highlight novel effects of lake shape

on productivity in benthic-dominated lake ecosystems and its response to changes in lake ice cover.

CRJE: LIMNOLOGY AND OCEANOGRAPHY Hiift4: 2022,DOI: 10.1002/In0.12236)

Deterministic processes drive national-scale patterns in lake surface
sediment bacteria and eukaryotic assemblage composition

Pearman, John K.; Adamson, Janet; Thomson-Laing, Georgia; %

Biological communities within lake surface sediments play a vital role in biogeochemical cycling and
ecosystem services. Knowledge on abundance-occupancy patterns and assembly processes across

large spatial scales and over multiple environmental gradients is limited, yet essential to aid in protection
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and restoration. In the present study, surface sediment samples were collected from 296 lakes across a

wide spatial scale and covering multiple interacting environmental gradients including size, depth,
altitude, and trophic state. A suite of physicochemical parameters were used to characterize the
environmental conditions and bacterial and eukaryotic assemblages were determined using 16S and 18S
rRNA metabarcoding. The majority (similar to 55%) of amplicon sequence variants were only found in a
single lake with eukaryotes having a more restricted distribution than bacteria. Deterministic processes
were inferred to be dominant for both bacteria (78%) and eukaryotes (51%), with variable selection being
especially important for bacteria (49%). Variation partitioning indicated that land use in the catchment,
which is strongly related to trophic state, was the most important environmental factor in explaining the
assemblage composition. This nationwide study across broad gradients provides new insights into the
ecology of bacteria and eukaryotes in lake surface sediments and a platform to better understand the

effects of multiple environmental stressors on lake sediment assemblages.

CRJE: LIMNOLOGY AND OCEANOGRAPHY Hiili4: 2022,D0I: 10.1002/In0.12247 )

Nutrient function over form: Organic and inorganic nitrogen
additions have similar effects on lake phytoplankton nutrient
limitation

Volponi, Sabrina N.; Wander, Heather L.; Richardson, David C.; £

The concentration of dissolved organic nitrogen (DON) is increasing in many northern hemisphere lakes,
yet its use by phytoplankton and fate in the environment seldom have been quantified. We conducted 1
week, in situ, microcosm incubations across 25 lakes in northeastern North America to understand how
DON, dissolved inorganic nitrogen (DIN), and dissolved inorganic phosphorus (P) affected phytoplankton
biomass. In addition, we tested whether lakes were limited by single macronutrients (N or P) or colimited
by both. Phytoplankton biomass in 80% of lakes responded similarly to DON and DIN additions. Of the
lakes where N form produced differential responses, the majority of phytoplankton communities exhibited
greater biomass accumulation with DON than DIN. Colimitation was the most common type of nutrient
limitation among the study lakes, followed by P limitation. Limitation type shifted with N form in 40% of the
study lakes, but without consistent patterns explaining how shifts occurred. Regardless of N form, lakes
with watersheds more dominated by agriculture and higher total dissolved nitrogen (TDN) tended to show
P-limited phytoplankton responses, while lakes with less agricultural watersheds and lower TDN tended
to show colimited phytoplankton responses. Finally, ambient TDN and total phosphorus (TP) nutrient
concentrations were stronger predictors of limitation type than ambient TDN : TP ratios. The different
contributions of DON and DIN to phytoplankton biomass in some of our study lakes suggest that DON
loading from surrounding watersheds may be an overlooked component in predicting phytoplankton

productivity and nutrient limitation dynamics in freshwater ecosystems.

CRJE: LIMNOLOGY AND OCEANOGRAPHY Hiflt4: 2022,DOI: 10.1002/In0.12270)

Deep photoautotrophic prokaryotes contribute substantially to
carbon dynamics in oxygen-deficient waters in a permanently
redox-stratified freshwater lake
Cohen, Ashley B. B.; Klepac-Ceraj, Vanja; Bidas, Kristen; %

In lakes, seasonal phytoplankton blooms and allochthonous plant debris intensify particulate organic

carbon fluxes to the lakebed. Microbes associated with these particles likely vary with organic substrate
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lability and redox conditions. To explore microbial compositional responses to these variables, we
analyzed particle-associated and free-living assemblages in the permanently redox-stratified Fayetteville
Green Lake using 16 S rRNA amplicon sequencing during the peak and end of cyanobacterial and
photoautotrophic sulfur bacterial blooms. Assemblage compositions were strongly influenced by redox
conditions and particle association. Assemblage compositions varied seasonally above the lower
oxycline boundary (summer-generalist heterotrophs; autumn-iron reducers and specialist heterotrophs),
but not in the anoxic region below. Particle-associated assemblages were less diverse than free-living
assemblages and were dominated by heterotrophs that putatively metabolize complex organic
substrates, purple sulfur bacteria, sulfur-cycling Desulfocapsa, and eukaryotic algae. The least diverse
particle-associated assemblages occurred near the lower oxycline boundary, where microbial activities
and abundances were highest, and anoxygenic photoautotrophs were enriched. The low-diversity
particle-associated heterotrophs likely remineralize complex organic substrates, releasing simpler
organic substrates to free-living assemblages during transit, thereby influencing surrounding microbial
diversity and function. Our results challenge the paradigm that phytoplankton from the shallow photic
zone are the primary contributor to the vertical flux. We suggest that photoautotrophic prokaryotes from
the deep photic zone contribute significantly to deep-water carbon in this environment, and possibly in
other oxygen-deficient waters with sulfidic photic zones. Furthermore, results suggest that seasonally
variable terrestrial carbon and metal inputs also influence microbial diversity and function in similar

systems.

CRJE: LIMNOLOGY AND OCEANOGRAPHY Hiili4: 2022,D0I: 10.1002/In0.12262)

Carp stocking and climate change are potentially more important
factors than nutrient enrichment driving water quality deterioration
in subtropical freshwater lakes in China

Su, Haojie; Chen, Jianfeng; Li, Yun; %%

Freshwater lakes across the world have undergone dramatic changes in biological components and
water quality over the past several decades. Previous studies focused on potential drivers mainly on
nutrient enrichment in the catchment. However, the relative importance of climate change and the
top-down cascade effects of fish stocking on water quality is not fully understood. Here, by compiling 155
lakes data with four periods of field investigation in subtropical lakes in China, we found no significant
changes in water total nitrogen and total phosphorus in the past two decades. However, the
phytoplankton abundance increased significantly, and the water clarity declined by 44.1%. We further
found that carp stocking and climate change are potentially more important than nutrients driving water
quality change, which is also evidenced in two lakes (Lake Donghu and Qiandao) with long-term
monitoring histories. Specifically, carp stocking can decrease the water clarity directly by stirring up
sediment and indirectly by trophic cascade along the food web. For climatic factors, mean annual
temperature (MAT) has a positive effect on phytoplankton abundance, while mean annual precipitation
has a negative one, with climates overall having little effect on water clarity. In addition, nutrient
enrichment and climate change also have strong interactions with carp stocking, which may enhance the
top-down effects on water quality. Our findings highlight that either MAT or carp stocking may become an
overwhelming driver of water clarity decline, which provides new insights into the conservation strategy

for water quality management in the subtropical lakes in China.

CRIE: LIMNOLOGY AND OCEANOGRAPHY Hi it 4E: 2022,D01: 10.1002/In0.12280)
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Homogenisation of water and sediment bacterial communities in a
shallow lake (lake Balihe, China)

Zhong, Meifang; Capo, Eric; Zhang, Huayong; %

Planktonic and benthic bacterial communities hold central roles in the functioning of freshwater
ecosystems and mediate key ecosystem services such as primary production and nutrient
remineralisation. Although it is clear that such communities vary in composition both within and between
lakes, the environmental factors and processes shaping the diversity and composition of freshwater
bacteria are still not fully understood. In order to assess seasonal and spatial variability in lake bacterial
communities and identify environmental factors underpinning biogeographical patterns, we performed a
large-scale sampling campaign with paired water and sediment sample collection at 18 locations during
four seasons in Lake Balihe, a subtropical shallow fish-farming lake in mid-eastern China. Pelagic and
benthic bacterial communities were distinctly different in terms of diversity, taxonomic composition and
community structure, with Actinobacteria, Bacteroidetes, Cyanobacteria and Alphaproteobacteria
dominating lake water, and Acidobacteria, Bacteroidetes, Chloroflexi, Gammaproteobacteria and
Deltaproteobacteria dominating sediment. Nevertheless, these two communities had stronger spatial
concordance and overlap in taxa during spring and autumn seasons. Together, the main drivers of both
the spatial and temporal variations in Lake Balihe bacterial communities were identified as water
temperature, turbidity, nitrogen and phosphorus availability, and thermal stratification controlled by
wind-mixing and activity of the dense farmed fish populations. Notably, populations affiliated with
Firmicutes, known to be abundant in fish gut microbiome, were especially abundant in the summer
season and locations where high fish biomass was found, suggesting a potential link between fish gut
microbiome and the pelagic bacterial communities. Our findings demonstrated seasonal homogenisation
of pelagic and benthic bacterial communities linked to marked shifts in a set of seasonally-driven

environmental variables including water temperature and nutrient availability.

CRiF: FRESHWATER BIOLOGY HiJ4F: 2022,DOI: 10.1111/fwb.14016)

Fish community composition in small lakes: The impact of lake
genesis and fisheries management

Matern, Sven; Klefoth, Thomas; Wolter, Christian; %%

1. Gravel pit lakes are common across Europe. These novel ecosystems serve as model systems to
study human-induced and natural colonisation of isolated lakes by fish. Fisheries-management activities
can quickly spread species over large distances, possibly homogenising fish communities across
ecosystems, while fostering local fish diversity. 2. Our objective was to evaluate the effects of lake
genesis (gravel pit lakes < 100 years old vs. natural lakes of glacial genesis similar to 10,000 years old)
and fisheries management (fish stocking activities present vs. absent) on the fish community in small
lakes, while controlling for key environmental variables known to affect lake fish communities. 3. We
sampled fish communities by electrofishing and multimesh gillnetting in 47 isolated lakes managed for
fisheries, and 19 unmanaged and isolated lakes of both natural and artificial origin in northern Germany.
Unmanaged lakes were used as reference to assess fisheries-management impacts in small natural and
artificial lakes. 4. We caught 178,506 fish from 30 species and found that the accumulation of native lake
fish species in lakes was associated with fisheries management, which increased local species richness
(alpha-diversity) and number of predatory species, and reduced among-lake variation in fish community
composition (beta-diversity; i.e., homogenisation). The homogenisation-effect associated with fisheries
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happened with introduced native fish species, whereas non-native species were rarely detected. 5. In

unmanaged gravel pit lakes, the littoral fish community composition was substantially different to the
communities present in both types of managed lakes and unmanaged natural lakes. Therefore, the
relatively young unmanaged gravel pit lakes revealed evidence of ongoing, stochastic colonisation
processes that resulted in comparatively species-poor fish communities. 6. We concluded that fisheries
management by anglers speeds up the colonisation of gravel pit lakes with native fish species in the
study area. For planning initial fish introductions in newly created gravel pit lakes, it is recommended that
fish communities from ecologically similar natural lakes within the same geographical region are used as

references to maintain the biotic integrity of newly created fish communities.

CRIE: FRESHWATER BIOLOGY i ji4F: 2022,DOI: 10.1111/fwb.14001)

Investigating the effects of anthropogenic stressors on lake biota using
sedimentary DNA

Barouillet, Cecilia; Monchamp, Marie-Eve; Bertilsson, Stefan; £
Analyses of sedimentary DNA (sedDNA) have increased exponentially over the last decade and hold
great potential to study the effects of anthropogenic stressors on lake biota over time. Herein, we
synthesise the literature that has applied a sedDNA approach to track historical changes in lake
biodiversity in response to anthropogenic impacts, with an emphasis on the past c. 200 years. We
identified the following research themes that are of particular relevance: (1) eutrophication and climate
change as key drivers of limnetic communities; (2) increasing homogenisation of limnetic communities
across large spatial scales; and (3) the dynamics and effects of invasive species as traced in lake
sediment archives. Altogether, this review highlights the potential of sedDNA to draw a more
comprehensive picture of the response of lake biota to anthropogenic stressors, opening up new
avenues in the field of paleoecology by unrevealing a hidden historical biodiversity, building new
paleo-indicators, and reflecting either taxonomic or functional attributes. Broadly, sedDNA analyses
provide new perspectives that can inform ecosystem management, conservation, and restoration by

offering an approach to measure ecological integrity and vulnerability, as well as ecosystem functioning.

CRJE: FRESHWATER BIOLOGY AR 4F: 2022,DOI: 10.1111/fwb.14027)

Local environmental conditions influence species replacement in
Great Lakes interdunal wetland macroinvertebrate communities
Stewart, Nicole A.; Schriever, Tiffany A.

Understanding the role of environmental filtering and spatial processes along environmental gradients in
assembling and maintaining aquatic communities in rare habitats is crucial for land management and
biological conservation. We investigated the relative roles of environmental and spatial factors
influencing beta (beta) diversity of aquatic macroinvertebrate assemblages in 36 interdunal wetlands
from five freshwater sand dune areas across two ecoregions spanning the latitudinal gradient of Lake
Michigan. We hypothesised that aquatic macroinvertebrate diversity and composition would vary along
the coastline because of an underlying environmental gradient. We predicted high species replacement
correlated with environmental (local and regional) conditions and increasing species diversity with
decreasing latitude. We calculated sample completeness, obtained diversity estimates based on Hill
numbers and used abundance-based beta partitioning and multivariate analysis to examine beta diversity,
and its replacement and nestedness components in relation to local and regional predictors. Despite a
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short latitudinal gradient, we detected a significant increase in species richness with decreasing latitude,

underpinned by a strong temperature and precipitation gradient. Species replacement (balanced
variation in abundance) was high at all spatial scales (wetland, dune area, ecoregion and coastline), and
correlated with local and regional environmental variables. Community dissimilarity showed no marked
increase with spatial extent, which suggests a system where local-scale environmental filtering prevents
dispersal driven homogenisation. Both local and bioclimatic factors were correlated with aquatic
macroinvertebrate dissimilarity, but local factors played a larger role. This study simultaneously examined
the response of alpha and beta diversity to geographical and environmental variables. Our results
indicate that macroinvertebrates respond to abiotic factors by tracking suitable environmental conditions
among locally variable interdunal wetlands. Thus, high dispersal along the coastline conveys resiliency to
a hydrologically dynamic wetland system, which allows aquatic macroinvertebrates to contribute an
integral portion of sand dune biodiversity within the Laurentian Great Lakes region. The high species
turnover found suggests that conservation strategies should consider coastline connectivity among dune

areas to maintain freshwater biodiversity.

CRJE: FRESHWATER BIOLOGY Hihi4F: 2022,DOI: 10.1111/fwhb.14008)

A Bayesian approach for remote sensing of chlorophyll-a and
associated retrieval uncertainty in oligotrophic and mesotrophic lakes

Werther, Mortimer; Odermatt, Daniel; Simis, Stefan G. H.; %%

Satellite remote sensing of chlorophyll-a concentration (chla) in oligotrophic and mesotrophic lakes faces
un-certainties from sources such as atmospheric correction, complex inherent optical property
compositions, and imperfect algorithmic retrieval. To improve chla estimation in oligo-and mesotrophic
lakes, we developed Bayesian probabilistic neural networks (BNNs) for the Sentinel-3 Ocean and Land
Cover Instrument (OLCI) and Sentinel-2 MultiSpectral Imager (MSI). The BNNs were built using an in situ
dataset of oligo-and mesotrophic water bodies (1755 observations from 178 systems; median chla: 5.11
mg m- 3, standard deviation: 10.76 mg m-3) and provide a per-pixel uncertainty percentage associated
with retrieved chla. Shifts of oligo-and meso-trophic systems into the eutrophic regime, characterised by
higher biomass levels, are widespread. To account for phytoplankton biomass fluctuation, a set of
eutrophic lakes (167 observations from 31 systems) were included in this study (maximum chla 68 mg
m-3). The BNNs were evaluated through five assessments including single day and time series
match-ups with OLCI and MSI. OLCI BNN accuracy gains of >25% and MSI BNN accuracy gains of >15%
were achieved in the assessments when compared to chla reference algorithms for oligotrophic waters
(chla <= 8 mg m-3). In comparison to the reference algorithms, the accuracy gains of the BNNs
decreased as chla and trophic levels increased. To measure the quality of the provided BNN uncertainty
estimate, we calculated the prediction interval coverage probability (PICP), Sharpness and mean
absolute calibration difference (MACD) metrics. The associated BNN chla uncertainty estimate included
the reference in situ chla values for most ob-servations (PICP >= 75%) across the different performance
assessments. Further analysis showed that the BNN chla uncertainty estimate was not constantly
well-calibrated across different evaluation strategies (Sharpness 1.7-6, MACD 0.04-0.25). BNN
uncertainties were used to test two chla improvement strategies: 1) identifying and filtering uncertain chla
estimates using scene-specific thresholds, and 2) selecting the most accurate prior atmospheric
correction algorithm per individual satellite observation to retain chla with the lowest BNN un-certainty.
Both strategies increased the quality of the chla result and demonstrated the significance of uncertainty

estimation. This study serves as research on Bayesian machine learning for the estimation and
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visualisation of chla and associated retrieval uncertainty to develop harmonised products across OLCI

and MSI for small and large oligo-and mesotrophic lakes.

CRiF: REMOTE SENSING OF ENVIRONMENT Hifiz4F: 2022,D01:10.1016/j.rse.2022.113295)

Nitrification Regulates the Spatiotemporal Variability of N2O
Emissions in a Eutrophic Lake

Liang, Xia; Wang, Baoli; Gao, Dengzhou; %

Nitrous oxide (N20) emissions from lakes exhibit significant spatiotemporal heterogeneity, and
quantitative identification of the different N2O production processes is greatly limited, causing the role of
nitrification to be undervalued or ignored in models of a lake's N2O emissions. Here, the contributions of
nitrification and denitrification to N2O production were quantitatively assessed in the eutrophic Lake Taihu
using molecular biology and isotope mapping techniques. The N20 fluxes ranged from -41.48 to 28.84
mu mol m(2) d(%) in the lake, with lower N2O concentrations being observed in spring and summer and
significantly higher N2O emissions being observed in autumn and winter. The 15N site preference and
relevant isotopic evidence demonstrated that denitrification contributed approximately 90% of the lake's
gross N20 production during summer and autumn, 27-83% of which was simultaneously eliminated via
N20 reduction. Surprisingly, nitrification seemed to act as a key process promoting N20O production and
contributing to the lake as a source of N20O emissions. A combination of N20 isotopocule-based
approaches and molecular techniques can be used to determine the precise characteristics of microbial
N20 production and consumption in eutrophic lakes. The results of this study provide a basis for

accurately assessing N2O emissions from lakes at the regional and global scales.

CR¥JE: ENVIRONMENTAL SCIENCE & TECHNOLOGY Hifiz4E: 2022,D01:10.1021/acs.est.2c03992)

Suspect Screening and Nontargeted Analysis of Per- and
Polyfluoroalkyl Substances in a Lake Ontario Food Web

Ren, Junda; Fernando, Sujan; Hopke, Philip K.; %

Per-and polyfluoroalkyl substances (PFAS) are globally distributed in the natural environment, and their
persistent and bioaccumulative potential illicit public concern. The production of certain PFAS has been
halted or controlled by regulation due to their adverse effect on the health of humans and wildlife.
However, new PFAS are continuously developed as alternatives to legacy PFAS. Additionally, many
precursors are unknown, and their metabolites have not been assessed. To better understand the PFAS
profiles in the Lake Ontario (LO) aquatic food web, a quadrupole time-of-flight mass spectrometer (QToF)
coupled to ultrahigh-performance liquid chromatography (UPLC) was used to generate high-resolution
mass spectra (HRMS) from sample extracts. The HRMS data files were analyzed using an isotopic
profile deconvoluted chromatogram (IPDC) algorithm to isolate PFAS profiles in aquatic organisms.
Fourteen legacy PFAAs (C5-C14) and 15 known precursors were detected in the LO food web. In
addition, over 400 unknown PFAS features that appear to biomagnify in the LO food web were found.
Profundal benthic organisms, deepwater sculpin(Myoxocephalus thompsonii), and Mysis were found to
have more known precursors than other species in the food web, suggesting that there is a large

reservoir of fluorinated substances in the benthic zone.

CR¥E: ENVIRONMENTAL SCIENCE & TECHNOLOGY Hi i 4F: 2022,D01:10.1021/acs.est.2c04321)
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Legacy of Coal Combustion: Widespread Contamination of Lake
Sediments and Implications for Chronic Risks to Aquatic Ecosystems

Wang, Zhen; Cowan, Ellen A.; Seramur, Keith C.;%

Elevated concentrations of toxic elements in coal ash pose human and ecological health risks upon
release to the environment. Despite wide public concerns about water quality and human health risks
from catastrophic coal ash spills and chronic leaking of coal ash ponds, coal ash disposal has only been
partially regulated, and its impacts on aquatic sediment quality and ecological health have been
overlooked. Here, we present a multiproxy approach of morphologic, magnetic, geochemical, and Sr
isotopic analyses, revealing unmonitored coal ash releases over the past 40 to 70 years preserved in the
sediment records of five freshwater lakes adjacent to coal-fired power plants across North Carolina. We
detected significant sediment contamination and potential chronic ecological risks posed by the
occurrence of hundreds of thousands of tons of coal ash solids mainly resulting from high-magnitude
stormwater runoff/flooding and direct effluent discharge from coal ash disposal sites. The proximity of
hundreds of disposal sites to natural waterways across the U.S. implies that such contamination is likely
prevalent nationwide and expected to worsen with climate change.

(CR¥JE: ENVIRONMENTAL SCIENCE & TECHNOLOGY H fz4E: 2022,D01:10.1021/acs.est.2c04717)

Nonhomologous Black Carbon Decoupled Char and Soot
Sequestration Based on Stable Carbon Isotopes in Tibetan Plateau
Lake Sediment

Meng, Lize; Yu, Heyu; Bai, Yixin; %

Combustion-derived black carbon (BC) is an important component of sedimentary carbon pool. Due to
different physicochemical properties, determining the source of char and soot is crucial for BC cycling,
especially for nonhomologous char and soot in the Tibetan Plateau (TP). This study analyzed the
sequestration and source of BC, char, and soot in the Dagze Co (inner TP) sediment core via the content
and delta 13C, revealing the biomass and fossil fuel driving on nonsynchronous char and soot and their
response to local anthropogenic activities and atmospheric transmission. The results showed that BC
concentration increased from 1.19 +/- 0.35 mg g-1 (pre-1956) to 2.03 +/- 1.05 mg g-1 (after 1956). The
variation of char was similar to BC, while nonhomologous growth was detected in char and soot (r = 0.29
and p > 0.05). The source apportionment showed that biomass burning for 71.52 +/- 10.23% of char and
promoted char sequestration. The contribution of fossil fuel combustion to soot (46.67 +/- 14.07%) is
much higher than char (28.48 +/- 10.23%). Redundancy analysis confirmed that local anthropogenic
activities significantly influenced BC burial and atmospheric transport from outside TP-regulated BC
burial. The contribution of biomass and fossil fuels to nonsynchronous char and soot is conducive to
understanding the anthropogenic effect on BC burial in the TP.

CR¥JE: ENVIRONMENTAL SCIENCE & TECHNOLOGY Hi fiz4E: 2022,D01:10.1021/acs.est.2c07916)

Algal Density Controls the Spatial Variations in Hg Bioconcentration
and Bioaccumulation at the Base of the Pelagic Food Web of Lake
Taihu, China

Li, Pengwei; Wang, Rui; Kainz, Martin J.;%¢

Algal density can significantly impact mercury (Hg) bioaccumulation and biomagnification in aquatic food

webs, but the underlying mechanisms remain controversial especially in subtropical and tropical regions.
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We conducted a comprehensive field study on Hg bioconcentration in phytoplankton and

bioaccumulation in size-fractionated zooplankton across 17 sampling sites in Lake Taihu, a large shallow
lake in eastern China with large spatial differences in algal density. The higher algal density in the
northern sites is highly associated with the lower THg bioconcentration factor (BCF) in phytoplankton and
lower THg bioaccumulation factor (BAF) in zooplankton. The low Hg BCFs or BAFs at productive sites
could not be explained by algal bloom dilution but attributed to the low Hg bioavailability, which is highly
associated with the elevated pH levels at productive sites. The smaller body size of the dominant
zooplankton species at higher algal density sites also contributed to their lower Hg bioaccumulation.
Importantly, we provide evidence that high algal density is associated with a low proportion of
methylmercury (MeHg) in total Hg (% MeHg) in phytoplankton, which is further transferred to zooplankton.
Such a low THg BCF or BAF and low % MeHg in plankton at high algal density sites hamper the entry of
Hg into the pelagic food webs, which are important but yet underestimated driving forces for the low Hg
contents in pelagic fish that are commonly observed in anthropogenic-impacted eutrophic lakes in

subtropical regions.

CR¥E: ENVIRONMENTAL SCIENCE & TECHNOLOGY Hifi4F: 2022,DO1:10.1021/acs.est.2c05625)

Spatial distribution of nutrient loads and thresholds in large shallow
lakes: The case of Chaohu Lake, China
Wei, Zhen; Yu, Yanxin; Yi, Yujun
Persistent eutrophication frequently causes toxic algal blooms, which is a serious threat to drinking water
safety, food security, and public health. Nutrient thresholds, the maximum nutrient load that an aquatic
ecosystem can absorb while meeting management objective, are key to avoiding and reducing blooms.
The determination of thresholds relies on nutrient load-response curves. The spatial heterogeneity of
large shallow lakes in terms of lake characteristics results in different curves shape among areas of the
lake, which leads to spatial differences in thresholds. However, the spatial heterogeneity of thresholds is
typically neglected; there are few methods to analyse the relationship between river loads and
lake-specific area thresholds. Here, we proposed the Area Threshold Analysis Framework to analyse the
spatial patterns of nutrient loads and thresholds in lakes. We first quantified the flow and load of the rivers
entering the lake. The lake was then zoned and modelled to analyse area thresholds. Finally, an intuitive
link between the nutrient loads of specific rivers and the thresholds of specific areas of the lake was
established. The results showed a nonlinear without hysteresis response in all areas of Chaohu Lake; the
nutrient loads and thresholds were highly variable in space, showing a trend of increasing and then
decreasing from west to east. Flow density and wind might be important in influencing the spatial
distribution of thresholds. The different effects of the wind and flow density on total phosphorus (TP) and
chlorophyll a (Chl-a) lead to large differences in the thresholds with TP and Chl-a as management
objectives, respectively. The large gap between nutrient loads and thresholds made it important for
management to consider appropriate management goals to deal with unrealistic nutrient reductions.
Achieving year-round Chl-a <= 30 mu g/ | in Chaohu Lake was easier than TP <= 0.05 mgl/l, since for the
latter, the Shiwuli, Paihe, and Nanfei river loads needed reductions of >80 %. In addition, for Area 1 and 2,
it was more practical to first start meeting TP <= 0.05 mg/l for 2 or 3 seasons of the year than for 4
seasons. Overall, we developed a new framework for spatial threshold analysis and established an
intuitive link between nutrient loads and thresholds in large shallow lakes. These results are valuable for
understanding the threshold properties of spatially heterogeneous ecosystems in general and provide a
reference for watershed nutrient management and ecological restoration of lakes.
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Geomorphic control on stage-area hysteresis in three of the largest
floodplain lakes

Ang, Wei Jing; Park, Edward; Yang, Xiankun

Hysteresis in floodplain lakes occurs between stage and lake area. Stage-area hysteresis controls the
storage and exchange of water and sediments, and is a critical hydrological behavior for lake
management. While hysteresis has been repeatedly observed in the floodplain lakes of large rivers, the
hydrological mechanism and factors in control have been poorly understood thus far. In this paper, we
investigate the role of geomorphology in controlling lake hysteresis, specifically the geologic setting and
the lake basin, the lake position relative to the main stem of the river, as well as the influence of lake
shape and its internal depositional landforms on inundation dynamics. We study the floodplain lakes
along three of the largest rivers around the world: the Curuai Lake of the Amazon River, the Tonle Sap
Lake of the Mekong River, and the Poyang Lake of the Yangtze River. The three lakes exhibit a similar
counter-clockwise stage-area hysteresis: for a given stage, the lake area is larger in the falling season
than in the rising season. Our results indicate that hysteresis is mainly controlled by geomorphology,
where the lake shape and basin size lead to delays in the drainage and drop in lake area during the
falling season, resulting in counter-clockwise hysteresis. Nevertheless, the lakes are of distinct climatic
and geologic-geomorphic settings, representing the variety in the lake types of large rivers. Hence, while
geomorphology is the overall driver, unique lake characteristics delay the fall in water extent and shape
hysteresis on a case-by-case nature. At Curuai, the complex floodplain morphology (impeded floodplain)
complicates and slows the routing of outflow. At Tonle Sap, the lake flows into the river solely through a
narrow channel, where a backwater effect restricts drainage. At Poyang, the wide lake shape upstream
leads to counter-clockwise hysteresis, while the narrow channel downstream exhibits clockwise
hysteresis. Out of the three investigated floodplains, Tonle Sap has the largest degree of hysteresis
(0.41), followed by Poyang (0.17) and Curuai (0.13). This trend in hysteresis extent is a result of the
different composition of inflow and the lake-river hydrological connectivity, attributed to lake
geomorphology. This study is the first to address geomorphology as the primary control over lake
hysteresis, which improves understanding of the stage-area curve in empirical and numerical

hydrological models, and potentially floodplain management.

(CR¥E: JOURNAL OF HYDROLOGY H ki #:: 2022,DOI: 10.1016/j.jhydrol.2022.128574)

Fully-covered bathymetry of clear tufa lakes using UAV-acquired
overlapping images and neural networks

He, Jinchen; Lin, Jiayuan; Liao, Xiaohan

Accurate and updated bathymetric data is of great significance for the management and protection of
alpine tufa lakes. In recent years, unmanned aerial vehicle (UAV)-borne optical remote sensing has
become a cost-effective technique for obtaining water depth of small and clear waters like tufa lakes.
UAV-based bathymetry can be categorized into photogrammetric approach and spectrally derived
approach. Photogrammetric bathymetry is contactless but invalid in water areas with uniform texture,
while spectral-based bathymetry requires a large amount of in-situ depth measurements. In this paper,
we combined the strengths of the two bathymetric methods to retrieve the depth of clear tufa lakes using
neural networks. The surface elevation and orthoimage were first produced from UAV-acquired

overlapping images, and then water color-depth tie points were sampled in the orthoimage and
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refraction-corrected bathymetric map. Next, the shallow and deep neural networks were separately used
to train the regression models for predicting water depth. Lastly, the combined bathymetric methods were
compared with the single ones in terms of effective spatial coverage and bathymetry accuracy. The
results indicated that the combined methods were superior to single bathymetric methods in fully-covered
bathymetry of clear tufa lakes. The shallow neural network-based model achieved the highest accuracy,
with the coefficient of determination (R2) of 0.91 and the Root Mean Square Error (RMSE) of 1.12 m,

whereas the deep neural network-based model increased the details of water depth distribution.

CK¥E: JOURNAL OF HYDROLOGY H hi:: 2022,DOI: 10.1016/j.jhydrol.2022.128666 )

Salinization process in a topographically closed saline lake estimated
by radium, barium, and chloride mass balances

Zhang, Xiaolang; Jiao, Jiu Jimmy; Li, Hailong; %

Under a warming climate, many areas of the world are experiencing drier conditions, leading to the rising
lake evaporation rate and salinity. The salinization of a lake, or timescale needed to evolve from
historically fresh to presently saline state, is important for understanding the paleo-hydrology and
lacustrine geochemical cycling. Solute loss from transport (diffusion, advection, or density flow) and
mineral precipitation in lake water are usually neglected in previous studies. Here, the salinization time of
a saline lake in the Badain Jaran Desert, China is estimated based on the modified mass balance models
of radium, barium, and chloride of lake water by considering the transport and precipitation loss of saline
lake solutes. The calculated salinization time is 8,493.7 +/- 1,559 years. The imbalance between
imported solutes via groundwater discharge over the salinization time and their inventories in the present
lake water suggests significant solute sinks through transport and precipitation. Specifically, sinks of
barium, lithium, and strontium, have removed similar to 10-100 times of the present-day inventories
dissolved in lake water. These findings can guide the investigation of salinization processes in other

saline lakes of similar hydrological and hydrogeological settings.

(R¥E: JOURNAL OF HYDROLOGY H i #:: 2022,DOI: 10.1016/j.jhydrol.2022.128722)

Sediment organic matter properties facilitate understanding nitrogen
transformation potentials in East African lakes

Yao, Xiaolong; Zhao, Zhonghua; Wang, Jianjun; %

East African lakes include the most productive and alkaline lake group in the world. Yet, they generally
receive fewer nutrient inputs than the densely populated subtropical and temperate lakes in the northern
hemisphere. In these lakes with insufficient supplies of inorganic nitrogen, the mineralization of benthic
organic matter can play an important role in driving the nutrient cycle and nitrogen loss. Using a suite of
stable 15N isotope dilution and tracer techniques, we examined five main processes of the sediment
nitrogen cycle in 16 lakes and reservoirs of Tanzania and Kenya, East Africa: gross nitrogen
mineralization, ammonium immobilization, dissimilatory nitrate reduction to ammonium (DNRA), and the
dinitrogen (N2) production via denitrification and anaerobic ammonium oxidation (anammox). Gross
nitrogen mineralization and ammonium immobilization showed the maximum values of 9.84 and 12.39
mu mol N kg h(), respectively. Potential DNRA rates ranged from 0.22 to 8.15 mu mol N kg(*) h(*) and
accounted for 10 %-74 % (average 25 %) of the total dissimilatory nitrate reduction. Potential nitrate
reduction rates in most lakes were dominated by denitrification with a contribution of 26 %-85 % and a

mean of 65 %. We further found that the sediment nitrogen transformations were driven mainly by
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benthic organic matter properties and water column phosphate concentrations, reflecting microbial
metabolic responses to the changing carbon and nutrients availability. For instance, autochthonous
production of protein-like organic matter attributed to active sediment nitrogen mineralization, DNRA, and
denitrification. In contrast, the high degree of humification caused by the inputs of terrestrial humic-like
substances slowed down the sediment nitrogen transformations. The contribution of DNRA to total
dissimilatory nitrate reduction was significantly positively correlated to sediment C: N ratios. These
results indicate that predictions of sediment N supply and loss in East African lakes can be improved by

incorporating sediment organic matter properties.

(Ri: SCIENCE OF THE TOTAL ENVIRONMENT i ji4:: 2022,DOI: 10.1016/j.scitotenv.2022.156607 )

The variations of labile arsenic diffusion driven by algal bloom
decomposition in eutrophic lake ecosystems

Yao, Yu; Han, Xiaoxiang; Chen, Ying; %

The vertical labile arsenic (As) concentration and diffusion pattern variations in eutrophic lakes were
investigated using in situ techniques of diffusive gradients in thin films (DGT) and high-resolution dialysis
(HR-Peeper) in the typ-ical eutrophic system of Lake Taihu in China. In addition, simulation experiments
were used to reveal labile As distri-butions in sediment profiles under the influence of algae blooms and
wind fluctuations. Our results indicated that eutrophication could lead to the migration and transformation
of As fractions, including increased As bioavailability, as well as varied diffusion patterns. The sulfate
released from algae decomposition reduced to H2S and formed FeS, which weak adsorbability
contributed to the increased mobility of the As fractions. Meanwhile, further decomposition released a
large quantity of algae-derived organic matter which competed with the adsorbed As, leading to more
endogenous As migrating to the overlying water. Accordingly, the H2S production presented a likely
explanation for the changed distribution of labile As and contributed to labile As concentrations in the
sediment profiles significantly increasing at depths of -20 mm to -60 mm in the early stages of the
simulation experiment. Moreover, the areas of enhanced diffusion patterns with high concentrations of As
obviously expanded. However, following the complete decomposition of the algae, the organic matter
component significantly changed, suggesting an explanation for the var-iations in distribution of labile As.
All the diffusion pattern variations showed similar trends. Consequently, variation of labile As diffusion

patterns could indicate the decomposition and eutrophication levels of freshwater ecosystems.

(Ri: SCIENCE OF THE TOTAL ENVIRONMENT Hihi4:: 2022,DOI: 10.1016/j.scitotenv.2022.156703 )

Effects of hydrological connectivity project on heavy metals in Wuhan
urban lakes on the time scale

Dou, Yuhang; Yu, Xunru; Liu, Li;%%

Metal pollution in lakes threatens the ecological environment and human health. When environmental
conditions change, heavy metals (HMs) in lake sediments can cause secondary pollution. At present, the
implementation of the Hydrological Connectivity Project (HCP) is a significant means of lake governance.
In this study, the accumulation, po-tential ecological risk, and sources of HMs in Four lakes (Houguan
Lake, Tangxun Lake, Moshui Lake, and Chen Lake) in Wuhan city were compared before and after the
completion of the HCP. The results indicated that the HCP reduced the enrichment factor of HMs and the
potential ecological risk in the heavily polluted Moshui Lake but caused second-ary pollution in the less

polluted Houguan Lake. Moreover, the degree of purification of lakes that took a longer time to complete
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the HCP (Moshui Lake) was significantly higher than that of lakes with a shorter HCP completion time
(Tangxun Lake). Water exchange caused by the HCP leading to exchange of the primary pollution source
between Houguan Lake and Moshui Lake to a certain extent. This study provides a reference for
evaluating the implementation effect of the HCP on HM pollution in lakes and for future governance

planning.

(Ri: SCIENCE OF THE TOTAL ENVIRONMENT i ji4:: 2022,DOI: 10.1016/j.scitotenv.2022.158654 )

Antibiotic pollution in lakes in China: Emission estimation and fate
modeling using a temperature-dependent multimedia model

Cai, Ya-Ya; Zhang, Qian-Qian; Yan, Xiao-Ting;%

The high use of antibiotics worldwide has poses a serious threat to both human and environmental health.
Lakes are served as reservoirs for antibiotics, however, there is a lack of information available on
antibiotics emissions and the subsequent pollution. Here, the emission and fate of 34 frequently detected
antibiotics were studied in 226 Chinese lakes, via the built emission estimation method and a
temperature-dependent multimedia lake model. It has been es-timated that totally 5711 tons antibiotic
were discharged into the lakes of China in 2019. Antibiotics emissions are due to human activities, with
3800-fold higher emissions in the Eastern China than that in Western China. The antibiotic fate in lakes
has been successfully modelled by simulating the lake stratification, freeze-melt cycles and the stable
con-dition throughout the year. Both stratification and freeze-melt cycles can lead to increased antibiotic
concentrations in lake water. Deep-water lakes were shown to serve as a highly effective natural storage
medium for antibiotics. The re-liability of the model was confirmed by published measured concentrations
and Monte Carlo method. This is the first study to comprehensively investigate the antibiotic fate in lakes

of China, providing valuable guidance for the remedi-ation of contaminated lakes.

(R¥E: SCIENCE OF THE TOTAL ENVIRONMENT HifR4E: 2022,DOI: 10.1016/j.scitotenv.2022.156633 )

Linking the formation of varves in a eutrophic temperate lake to
meteorological conditions and water column dynamics

Zarczynski, Maurycy; Zander, Paul D.; Grosjean, Martin; %5

Despite varved sediments being widely used for paleolimnological studies, little information is available
about how climate and meteorological signals are recorded in varves at sub-seasonal to annual scale.
We investigate links between meteorological and limnological conditions and their influence on
biochemical varve formation and preservation of sub-seasonal climate signals in the sediments. Our
study site is postglacial Lake Zabinskie located in NE Poland, in which thick and complex varved
sediments have been studied for the last decade. These sediments provide an excellent material for
studying the influence of short-term weather conditions on geological records. For this, we use an almost
decade-long (2012-2019) series of observational data (meteorological conditions, physicochemical water
parameters, and modern sedimentation observations) to understand varve formation processes. Then
we compare these results with a high-resolution biogeochemical proxy dataset based on mu XRF and
hyperspectral imaging (HSI) measurements of a varved sediment core spanning the same period. Here
we show direct links between the meteorological and limnological conditions and varve formation
processes. This is particularly the case for air temperature which governs calcite laminae formation and
primary production. We further show that calcite grain size is influenced by lake mixing intensity resulting

from the wind activity, and that holomixis events lead to the formation of distinct manganese (Mn) peaks

25



MmARmH A (10-12 )

in the typically anoxic sediments. Our findings show that high-resolution non-destructive spectroscopy
methods applied to complex biochemical varves, in combination with long observational limnological

datasets, provide useful information for tracking meteorological and limnological processes in the past.

(Ri: SCIENCE OF THE TOTAL ENVIRONMENT i ji4:: 2022,DOI: 10.1016/j.scitotenv.2022.156787 )

Using hierarchical stable isotope to reveal microbial food web
structure and trophic transfer efficiency differences during lake melt
season

Dang, Zhengzhu; Luo, Zhongxin; Wang, Shuo;%%

The microbial food web (MFW) is a material and energy source in lake water ecosystems. Although it is
crucial to determine its structure and function for water ecological health, MFW changes during lake melt
period have not been well studied. In this study, the MFW was divided into three categories by analyzing
its structure and trophic transfer efficiency using hierarchical C/N stable isotopes and eDNA sequencing
techniques, including the detrital food web (DFC, 15 %), classical grazing food web (CFC, 60 %), and
mixed trophic food web (MFC, 25 %). The trophic structure and type of MFW in ice-melting lakes are
always in the process of succession and adaptation, which is in a relatively low trophic transfer efficiency
stage under stable conditions (i.e. CFC), whereas the input of exogenous debris and organic pollutants
may lead to an increase in MFW trophic transfer efficiency (i.e. MFC, DFC). The trophic transfer
efficiency from the previous trophic level to protozoa and micrometazoa was 16.32 % and 20.77 % in
DFC and 10.20 % and 29.43 % in MFC, respectively. Both are obviously higher than those of the CFC
(11.69 % and 9.45 %, respectively). In terms of trophic structure, the community interaction and trophic
cascade effect of DFC and MFC were enhanced but easily changed with environmental factors. In
contrast, the core species and cascading effects of the CFC were clearer, and the MFW structure was
relatively stable. Overall, this study reveals that the explosive increase in MFW trophic transfer efficiency
induced by exogenous input during the lake melt period may subsequently lead to the destabilization of
the microbial community structure and cause potential ecological risks. These are manifested in the
absence of ecological trophic processes, the decrease in trophic structure complexity and stability, and
the weakening of microecology self-adaptive regulation ability.

CR¥i: SCIENCE OF THE TOTAL ENVIRONMENT Hi fR4E: 2022,DOI: 10.1016/j.scitotenv.2022.156893 )

Six decades of field observations reveal how anthropogenic pressure
changes the coverage and community of submerged aquatic
vegetation in a eutrophic lake

Dong, Baili; Zhou, Yonggiang; Jeppesen, Erik; %5

Six decades field observation data series on submerged aquatic vegetation (SAV), water level and water
quality from Lake Taihu were compiled to reveal the dynamics in coverage and species composition of
SAV and their anthropogenic drivers. We found that both SAV species composition and coverage area
declined significantly in Lake Taihu during the period, and the increasing nutrient levels and water level
as well as decreasing water clarity were responsible for these change trends. Specifically, the decrease
in species richness could be particularly well predicted by total nitrogen (TN) and the ratio of water clarity
(i.e., Secchi disk depth (SDD)) to water level (WL), contributing 47.3 % and 32.3%, respectively, while the
coverage of macrophytes was most strongly related to the water level, accounting for 70.1 % of the

variation. A classification tree analysis revealed a threshold of TN of 3.2 mg/L and SDD/WL of 0.14 that
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caused a shift to a eutrophic low-macrophyte dominated state. Our results highlight that SDD/WL must

be improved for SAV recolonization, rather than merely reducing nutrient input and regulating water level.
Our findings provide scientific information for lake managers to prevent plant degradation in

macrophyte-dominant lakes and facilitate a shift to a macrophyte-dominant state in eutrophic lakes.

(Ri: SCIENCE OF THE TOTAL ENVIRONMENT i hi4:: 2022,DOI: 10.1016/j.scitotenv.2022.156878 )

Dreissena in the Great Lakes: what have we learned in 30 years of
invasion

Karatayev, Alexander Y.; Burlakova, Lyubov E.

We summarized over 30 years of research on zebra and quagga mussels in the Laurentian Great Lakes
and compared with data from European and North American inland lakes. Invasion dynamics, growth,
and reproduction of dreissenids in the Great Lakes are governed by lake morphometry. At < 30 m
mussels overshot their carrying capacity and declined within 13-15 years after first detection. At 30-90 m
their densities increased more slowly and declined to a lesser extent, while at > 90 m populations
continue to increase even after 30 years of invasion. After the proliferation of quagga mussels, benthic
wet biomass (including molluscs shells) increased about two orders of magnitude and currently exceeds
zooplankton biomass > 40-fold. Strong benthic/pelagic coupling redirects food and energy from the water
column to the bottom causing an increase in Secchi depth, decline in phosphorus, chlorophyll,
phytoplankton and zooplankton biomass. The abundance of commercially important fishes declined as a
result of the dramatic decrease in their main food deep water amphipods Diporeia, which has been
outcompeted by exotic mussels. However, the introduction of round goby into the Great Lakes in the
1990s provided an important link between dreissenids and commercially and recreationally valuable fish

species, increasing their productivity.

CkJE: HYDROBIOLOGIA H hi4: 2022,DOI: 10.1007/s10750-022-04990-x)

A new trophic index (TIM2S) to evaluate trophic alteration of small
shallow lakes: a predictive reference-based approach

Labat, Frederic; Thiebaut, Gabrielle

We Small shallow lakes (SSLs) have great conservation value and support numerous ecosystem
services. However, these small ecosystems are faced with many threats, including eutrophication, which
tends to shift biodiverse SSLs to a turbid state dominated by phytoplankton. The ecological quality of
SSLs still remains poorly evaluated because of the lack of adapted tools. We propose a new trophic
index-TIM2S-based on the tolerance range of 245 macrophyte species to total phosphorus. As a single
trophic index can favour oligotrophic ecosystems and their associated species to the detriment of more
eutrophic but rare species, we converted TIM2S into a predictive reference-based model. Then, we
compared TIM2S with five existing trophic indices in their efficiency to discriminate trophic levels and
disentangle eight anthropogenic or internal pressures. TIM2S was the only index strongly correlated with
total phosphorus and able to discriminate trophic levels. Most existing trophic indices are expert-based,
and reflect community alteration rather than eutrophication. These expert-based indices are also
dependent on numerous environmental factors, highlighting the need for robust predictive models to
evaluate ecological statuses accurately. TIM2S is Water Framework Directive-compatible and can be

used widely in Europe to evaluate the trophic status and trophic alterations of SSLs.
(CR¥E: HYDROBIOLOGIA iR 4E: 2022,DOI: 10.1007/s10750-022-05098-y )
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Impact of zooplankton grazing on phytoplankton in north temperate
coastal lakes: changes along gradients in salinity and nutrients

Christensen, Inge; Pedersen, Lisbeth Kjaereby; Sondergaard, Martin; %%

Zooplankton grazing at similar nutrient levels is generally regarded as lower in brackish than in
freshwater lakes, but experimental evidence of this is lacking. Accordingly, we conducted short-term
zooplankton grazing experiments in bottles with water from 12 Danish brackish lakes covering a large
gradient in salinity (0.3-17.4 parts per thousand) and nutrient concentrations as well as with water from
24 mesocosms established in the same area with various salinities (0.5-12 parts per thousand), two
nutrient levels and low fish density. Grazing was low in 11 of the 12 lakes, even when they were
dominated by edible phytoplankton and nutrient addition led to a major increase in phytoplankton
biomass. By contrast, grazing was significant in most of the mesocosms, particularly at high nutrient
levels and salinities of 8 parts per thousand or below where Daphnia dominated. Moreover, grazing
decreased the biomass of most phytoplankton taxa, except for a few (e.g. Ankyra at 0.5-2 parts per
thousand and Ochromonas and Chaetoceros at 8 parts per thousand). Our results provide experimental
support for potentially significant grazing by zooplankton on phytoplankton in brackish lakes up to a
salinity of 8 parts per thousand at low fish density; however, grazing in summer was generally low in the
majority of the lakes, which we attribute to high predation on zooplankton.

(RJE: HYDROBIOLOGIA H iR 4:: 2022,DOI: 10.1007/s10750-022-05017-1)

High temperature, predation, nutrient, and food quality drive
dominance of small-sized zooplankton in Neotropical lakes

das Candeias, Donisete Aparecido; Moi, Dieison Andre; Simoes, Nadson Ressye; %

Body size plays a key role in the functioning of communities and ecosystems. However, this ecological
trait is commonly under strong selection pressure by environmental drivers, such as temperature,
nutrients, predation, and food quality. Understanding how environmental factors interact to shape the
body size structure of communities is, therefore, of fundamental and applied interest. Using a unique
database from 12 Neotropical lakes, we quantified the community-weighted mean trait (CWM) of
zooplankton body size. We investigated how temperature, total phosphorus, abundance of predators
(planktivorous fish) and food availability (abundance of edible and inedible algae) affect CWM of
zooplankton body size. We also analyzed the interactions among these environmental predictors, and
their cascading effects on zooplankton body size. We found that planktivorous fish, inedible algae, and
edible algae had strong direct impacts on CWM of zooplankton body size. In particular, planktivorous fish
and inedible algae decreased the CWM of body size, whereas edible algae increased it. Temperature
and total phosphorus indirectly affected CWM of body size by increasing the abundance of planktivorous
fish and inedible algae, and decreasing the abundance of edible algae. Our findings illustrate that
environmental factors act in combination and affect zooplankton body size through multiple pathways.
Therefore, focusing on the interaction between environmental predictors rather than just their isolated
effects may provide a more mechanistic understanding of how environmental changes drive the body

size structure of biotic communities.

CRJE: AQUATIC SCIENCES ! hi#: 2022,DOI: 10.1007/s00027-022-00881-4)
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Significant diurnal variation of CO: flux from a shallow eutrophic

lake: effects of submerged aquatic vegetation and algae bloom
Zhang, Zhuangzhuang; Yu, Ruihong; Xia, Xinghui; 5

Shallow eutrophic lake with submerged aquatic vegetation (SAV) has high primary productivity, but its
diurnal variation of CO2 flux remains unclear. Moreover, algae bloom has become a serious
environmental problem; however, its effects are still unclear. Thus, monthly measurement in Lake
Ulansuhai, a shallow eutrophic lake in China, was conducted throughout the ice-free period
(April-October, 2019), to study monthly and diurnal variation of CO2 flux and the effects of algae bloom,
SAV, and trophic state. Results show that the area with SAV (Site 1) acts as a CO2 sink during both
daytime and nighttime in most months (spanning 5 months), and CO2 absorption during nighttime
accounts for 25-45% of the total daily absorption. In contrast, the area with both SAV and algae (from
May to September; Site 2) during whole ice-free period acts as a CO2 source during nighttime all the time,
accounting for 30-100% (average of 80%) of the total daily emissions. Site 1 (without algae) during whole
ice-free period acts as a net COz sink with CO2 flux of -7.3 +/- 4.73 mmol m(*?) d(*!), whereas Site 2 (with
algae) plays as CO2 source with COz2 flux of 5.54 +/- 3.15 mmol m("?) d(**). Furthermore, monthly variation
during 7 months suggests that total daily CO2 emission flux in April (after ice-melt period) at Site 1
(without algae) and Site 2 (with algae) reached 17.78 and 34.75 mmol m(*?) d(), respectively, indicating
that the period plays an important role for CO2 emission budget during the whole ice-free period. Results
show that the effects of algae bloom and SAV need to be paid more attention in further works.

CRJE: AQUATIC SCIENCES Hihfi#: 2022,DOI: 10.1007/s00027-022-00897-w)

Effects of extreme water levels on nutrient dynamics in a large
shallow eutrophic lake (Changhu Lake, China)

Wang, Haiyan; Li, Tao; Zhu, Jiangiang; 4

Changhu Lake, a large, shallow, eutrophic lake in central China, experienced an extremely low water
level event from November 2015 to January 2016 followed by an extremely high water level event in July
2016. In this study, we examined the effects of two extreme water levels on the nutrient dynamics of
Changhu Lake over five years. The nutrient parameters in Changhu Lake showed significant interannual
variations, and the nutrient concentrations at the sites in the western part of Changhu Lake were 2-41%
higher than those at the outlet of the lake. In late 2015, the effects of low water levels led to a 17-74%
increase in nutrient concentrations. After July 2016, however, a high water level event occurred, leading
to a 34-48% decrease in nutrient concentrations. These changes in nutrient parameters were strongly
related to water level fluctuations (p < 0.05). As extreme water levels are likely to become more frequent
during the twenty-first century, this work may provide some insights into the conservation and
management of lake ecosystems in the face of climate change and human activity.

(R JOURNAL OF FRESHWATER ECOLOGY i i #F:: 2022,DOI: 10.1080/02705060.2021.2023053)

Zooplankton community and its environmental driving factors in
Ulungur Lake, China

Wang, Huibo; Huo, Tangbin; Du, Xue; %

This study investigated the zooplankton community structure in Ulungur Lake, located in the arid region
of Northwest China, which has been slightly polluted by exogeneous sources. A total of 44 zooplankton

species were identified in Ulungur Lake, which were sorted into seven functional groups: protozoan filter
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feeders (PF), rotifer filter feeders (RF), rotifer carnivores (RC), small copepod and cladoceran filter
feeders (SCF), mid-sized copepod and cladoceran filter feeders (MCF), mid-sized copepod and
cladoceran carnivores (MCC), and large copepod and cladoceran filter feeders (LCF). The dominant
zooplankton functional group varied according to seasonal change. The RF group was dominant in the
spring, comprising 87.77% of the total biomass. In the summer, the dominant group was SCF, comprising
90.72% of the total biomass, while the RF group accounted for only 7.24%. In the autumn, the biomass
was mainly distributed between the RC (36.38%), SCF (30.62%), and RF (30.06%) groups. This
seasonal difference in zooplankton community structure is related to fish production in Ulungur Lake, as
well as to the competition and predation relationship among zooplankton species. This study showed a
significant positive correlation between the PF and LCF groups, and between the RC, MCC, and MCF
groups. This positive correlation was found to be related to the competition and predatory relationships
between these functional groups. The predation pressure within the zooplankton functional groups in
Ulungur Lake was not as significant as the pressure of food competition. The zooplankton biomass
showed no significant difference between spring (0.0615 mg/L) and summer (0.0621 mg/L), but the
biomass in autumn (0.3051 mg/L) was significantly increased. Nitrite-nitrogen (NO2-N) and Secchi Depth
(SD) had significant correlations between species and functional groups, and were the major driving
factors affecting the community structure of Ulungur Lake. In this study, the seasonal variations in the
biomass of zooplankton were strongly influenced by environmental factors, which played an important
driving role in structuring the ecological communities of zooplankton.

(CRJE: JOURNAL OF FRESHWATER ECOLOGY tii4F: 2022,DOI: 10.1080/02705060.2022.2093279)

Effects of suspended ecological beds on phytoplankton community
structure in Baiyangdian Lake, China

Zhu, Hao; Cao, Kun; Chen, Xiaolong; %

To address the issues of submerged vegetation restoration in the deep-water area of Baiyangdian Lake,
a type of suspended ecological bed was developed, which was constructed with aquatic plants, ropes
and supporting poles. The depth of a suspended ecological bed could be adjusted based on the water
level. From July to November 2019, the phytoplankton community structure in the water around the
suspended beds was continually monitored, and the effects of the submerged plants present in the
suspended beds on the phytoplankton community structure in the deep-water area of the lake were
studied. The results showed that Myriophyllum spicatum L. grew well in the suspended beds, with 95%
survival after 60 d. The maximum biomass was reached in 55 d, and the water surface coverage reached
23%. There were 71 species of phytoplankton belonging to seven phyla in the water surrounding the
suspended ecological beds. Over half (36 species) were members of Prochlorophyta, and the average
density and biomass of phytoplankton gradually decreased month by month. The proportion of
cyanobacteria in the community showed a downwards trend, while the proportions of other phytoplankton
phyla showed upwards trends. The annual average Shannon-Wiener diversity index was 0.88, the
annual average Pielou evenness index was 0.32, and the annual average Margalef richness index was
1.21. The Shannon-Wiener diversity index and Pielou's evenness index both showed increasing trends.
This comprehensive analysis shows that planting submerged plants in suspended beds can improve the
phytoplankton community structure of the surrounding water and increase the biodiversity of
phytoplankton, making this an effective measure for restoring submerged vegetation in algae-dominated

northern lakes.
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(CkJE: JOURNAL OF FRESHWATER ECOLOGY HifR4E: 2022,DOI: 10.1080/02705060.2022.2036646 )

Dietary patterns of five freshwater fish species in a large
Mediterranean lake

Vagenas, Georgios; Stoumboudi, Maria Th; Petriki, Olga; %

The diet of five freshwater fish species of Lake Trichonis, the largest natural lake of Greece, was studied.
Specifically, the studied species were Atherina boyeri, Luciobarbus albanicus, Leucos panosi, Scardinius
acarnanicus and Tropidophoxinellus hellenicus. The diet analysis was based on stomach content
analysis of seasonal samples collected during 2019 by experimental Nordic multimesh gillnets.
Additionally, trophic indices were estimated (Shannon-Wiener, Levins', Schoener, Trophic level) so as to
investigate each species' feeding diversity, trophic niche breadth, trophic level as well as their trophic
competition and overlap. Moreover, the annual and the seasonal relative condition factor was estimated.
The diet analysis indicated a tendency of the studied species to omnivorous feeding strategy and a
seasonal fluctuation in their diet composition. In addition, the estimated trophic indices revealed similar
feeding behavior and significant diet overlap between species, suggesting narrow partitioning of the food
resources. However, the relative condition factor ranged between 0.973 and 1.041, indicating a state of

wellbeing for the fish species and possibly sufficient food availability.

(R¥F: JOURNAL OF FRESHWATER ECOLOGY Hiit4F:: 2022, DOI: 10.1080/02705060.2022.2034674)

Spatial and seasonal dynamics of phytoplankton groups and its
relationship with environmental variables in Lake Okeechobee, USA

Kt

Ma, Chengxue; Li, Ziyu; Mwagona, Patteson Chula; %5

The concept of phytoplankton functional groups was used to assess phytoplankton community structure
in an attempt to better understand their spatial and seasonal variation in Lake Okeechobee, USA.
Samples were collected for analyses during summer and winter. 23 phytoplankton functional groups
were identified among 102 species, of which 9 groups (H1, M, C, MP, Y, S1, J, X1 and X2) were
categorized as dominant. Y represented by Cryptomonas ovate and H1, represented by Anabaena
circinalis and Anabaena variabilis, were dominant in some sites in summer corresponding to higher
temperatures. In winter, the biomass of the functional groups was dominated by chlorophyta group X2
corresponding to lower temperatures, and relatively high nutrients. Redundancy analysis (RDA) with
Monte Carlo test revealed that water temperature (WT), TP, and TN were the most dominant
environmental variables which influenced phytoplankton functional group distribution in Lake
Okeechobee. Functional group H1 was associated with TN, pH, TP and WT. Similarly, functional group Y
was significantly positively correlated with TN, TP and WT but negatively correlated with TN/TP ratios.
This study reveals the importance of physical-chemical variables across a spatial and seasonal gradient,
in structuring phytoplankton functional groups, and consequently in the assessment of environmental

status of the lake.

(R JOURNAL OF FRESHWATER ECOLOGY i ji#f:: 2022,DOI: 10.1080/02705060.2022.2032852)

Seasonal Patterns of Mixing and Arsenic Distribution in a Shallow
Urban Lake

Fung, Samantha R.; Hull, Erin A.; Burkart, Kenneth; %%
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Arsenic, a neurotoxin and carcinogen, is a legacy contaminant in the sediments of many urban lakes and
poses health risks to aquatic ecosystems and lake users. Arsenic uptake into the aquatic food web is
enhanced in shallow, polymictic lakes compared to deep, seasonally stratified lakes. We present the
results of a 17-month field study in Lake Killarney, a shallow, urban lake in Federal Way, Washington,
USA, which examines the physical and biogeochemical mechanisms controlling arsenic mobilization and
transport from sediment into lake waters, a prerequisite for arsenic uptake into the food web. In Lake
Killarney, arsenic mobilization and transport into bottom waters occurred only when stratified conditions
and elevated temperatures facilitated deoxygenation of bottom waters. Frequency of lake mixing varied
seasonally and controlled the vertical distribution of arsenic in the water column. Convective mixing was
the main contributor to elevated vertical turbulent intensity in the water column during periods of high
arsenic mobilization, and thus to the upwards transport of arsenic from bottom waters. Maximum
near-surface arsenic occurred when the lakebed sediment temperature was elevated and the water
column was overturning frequently. This work clarifies the mechanisms that contribute to vertical arsenic
transport in shallow lakes and provides a basis for identifying contaminated systems with the physical
and biogeochemical conditions that promote transport of arsenic into near-surface water.

CKi: WATER RESOURCES RESEARCH 4 2022,DOI: 10.1029/2022WR032564)

Mixing Dynamics at the Large Confluence Between the Yangtze River
and Poyang Lake

Xu, Lei; Yuan, Saiyu; Tang, Hongwu; %5

Mixing processes downstream of river confluences impacts the ecology and the related environmental
management of river networks. A clear understanding of such processes is challenging, especially for
confluences having width-to-depth ratios larger than 100, due to the limited available field data. In this
study, four field surveys based on hydro-acoustic and conductivity measurements were conducted near
the confluence between the Yangtze River and the Poyang Lake, which are the largest river and
freshwater lake in China, respectively. It was found that mixing dynamics at the confluence were
controlled by a complex interaction among the momentum flux ratio, secondary flow and the
lock-exchange flow associated to the density contrast between the two tributaries. Slow mixing was
observed during high-flow conditions that generated dual counter-rotating secondary cells, with the
downwelling flow acting as a barrier in the post-confluence channel. In contrast, more rapid mixing was
observed during low-flow conditions when only a single channel-scale secondary flow was identified. The
mixing processes were also affected by the lock-exchange flow associated to the density difference
between the two confluent flows. Such lock-exchange enhanced mixing when the Yangtze River waters
had higher temperature, that is, lower density than that of the Poyang Lake. In low flow condition, the
penetration of the much larger momentum flux of Yangtze River created a two-layers structure with the
contribution of the density difference, which further enhanced the curvature-induced helicity. The findings

from the present study improve our current understanding of mixing dynamics in large river confluences.

CKi: WATER RESOURCES RESEARCH 4 2022,DOI: 10.1029/2022WR032195)

Climatic impacts on an Arctic lake since 1300 AD: a multi-proxy lake
sediment reconstruction from Prins Karls Forland, Svalbard
Orme, L. C.; Lind, E. M.; Holm, T. M.; %%
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On the remote Arctic archipelago of Svalbard, there is increasing evidence of environmental impacts

from climate change. The analysis of lake sedimentary records can be used to assess how strongly these
recent changes have altered lake ecosystems. Sediments deposited during the last millennium from
Lake Blokkvatnet, Prins Karls Forland, were analysed using a multiproxy approach, including stable
isotope and X-ray fluorescence analysis. The results were interpreted as reflecting variability of (1) soil
organic matter inwash, and potentially catchment and lake primary production, and (2) catchment
weathering and erosion. Organic content began increasing after 1920 AD to the present, likely in
response to warming. Earlier peaks of a similar magnitude occurred on three occasions since 1300 AD,
with evidence indicating that these may have coincided with multidecadal-scale periods with higher
temperatures, reduced sea ice and negative phases of the North Atlantic Oscillation. Catchment
weathering and fluvial erosion began to increase around 1800 AD and peaked during the early twentieth
century, potentially due to rising temperatures in autumn and winter causing increased liquid water
availability. The records suggest that similar levels of erosion and weathering occurred between
approximately 1300 and 1600 AD, spanning the transition from the Medieval Climate Anomaly to the
Little Ice Age.

(RJE: JOURNAL OF PALEOLIMNOLOGY i hit4F: 2022,DOI: 10.1007/s10933-022-00271-8)

Neoglacial lake-ecosystem changes above and below the subarctic
Fennoscandian treeline inferred from changes in diatom functional
groups

Rantala, Marttiina, V; Kivila, E. Henriikka; Meyer-Jacob, Carsten; %%

Algal communities act as sensitive indicators of past and present climate effects on northern lakes, but
their responses can vary considerably between ecosystems. Functional trait-based approaches may help
us better understand the nature of the diverse biotic responses and their underlying ecosystem changes.
We explored patterns in diatom (Bacillariophyceae) growth forms and species composition during the
Neoglacial in two shallow lakes typical of subarctic regions, including a dark-colored woodland lake and a
clear tundra lake. Sediment carbon and nitrogen elemental and isotope biogeochemistry and spectral
indices were used to track broadscale changes in lake productivity, the inflow of organic carbon from land,
and benthic substratum over the past three millennia. The biogeochemical indices tracked declines in
land-lake connectivity as well as lake-water and sediment organic enrichment above and below the
subarctic treeline driven by Neoglacial cooling. This broadscale environmental transition was intercepted
by periods of elevated primary production associated with transient Neoglacial warm anomalies and, in
particular, the twentieth century warming. Although the Neoglacial development of the lakes showed
conspicuous similarities, diatom functional and taxonomic responses were not uniform between the lakes
pointing to intrinsic differences in the development of benthic habitats and underwater-light regimes.
Many of the observed biotic shifts aligned with expectations based on earlier research linking diatom
functional traits to changing light and organic levels but the results also point to further research needs,
particularly to better differentiate the individual and interactive effects of substratum and light. Despite
distinct anthropogenic imprints in the biogeochemical record, the scale of human impact on the lakes'
biota has not, as yet, been profound, but the changes are nonetheless clear when compared to the

previous three millennia of natural lake development.

(K% JOURNAL OF PALEOLIMNOLOGY i f4F: 2022,DOI: 10.1007/s10933-022-00272-7)
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The temporal and spatial variation in morphospecies, size and
viability of Microcystis colonies in Lake Taihu

Yang, Zhen; Shi, Xiaoli; Yu, Yang; %

Microcystis has been the dominant bloom-forming cyanobacterial population in Lake Taihu over the past
two decades. To illustrate the temporal and spatial variation in the main colony characteristics for
Microcystis and their key environmental factors in Lake Taihu, an annual investigation of the size,
morphospecies and viability (the viable cell rate) of Microcystis colonies was performed in this study from
2020 to 2021. The average colony diameter ranged from 81.12 to 499.54 mu m at all sites during this
investigation. The average colony diameter of the whole lake in spring and in late autumn to early winter
was higher than that in other times. Microcystis flos-quae, Microcystis aeruginosa, Microcystis novacekii
and Microcystis wesenbergii were the main dominant morphotypes, which was mainly affected by pH,
TDP and temperature. Although no significant correlation was found between colony viability and
environmental factors, the temporal difference in colony viability was remarkable. Colony viability in
autumn (mainly October and November), spring (March and April), and July was lower than that in other

times.

CRJE: AQUATIC ECOLOGY HifiR4F: 2022,DOI: 10.1007/510452-022-09992-4)

Response of the cellular components to environmental factors
indicates limiting factors of Microcystis in Lake Taihu

Tian, Yagqi; Deng, Jianming; Li, Ming

Studying the influence of environmental factors on the growth and physiological state of cyanobacteria is
an important basis for understanding the formation of cyanobacteria content. This study selected
Microcystis aeruginosa as an example, using algal pigment and fatty acid composition to reflect the
physiological state of Microcystis, and analyzed the effects of environmental changes on the basic
physiological indicators of Microcystis cells. The results showed that an increase in light strength caused
the ratio of Chlorophyll a to proteins to decrease and then increase, but has little effect on fatty acids.
Increasing the temperature caused Microcystis cells to increase photosynthesis pigments and
polysaccharides to proteins ratio and caused fatty acid Palmitic acid C16:0 to decrease and then
increase, as opposed to linoleic acid gamma-C18:3. When the N:P ratio was 9.4, an increase in N
concentration caused the Chlorophyll a to PR ratio to increase, and PS, TOC, beta-carotene and
zeaxanthin to PR ratio decrease. At P = 1.7 mg L-1, an increase N:P ratio promoted photosynthetic
pigmentation of algae, which increased the PS to PR ratio. During autumn and winter, the fatty acids of
Lake Taihu Microcystis cells were mostly C16:0 and C18:1, of which C16:0 changed most significantly
during the winter period, showing a trend of decreasing first and then increasing later. Cluster analysis
and the comparison of laboratory data found that the limiting factors affecting the growth of Lake Taihu

Microcystis during this period were mainly temperature and nitrogen concentrations.

CRJE: AQUATIC ECOLOGY HifiR4F: 2022,DOI: 10.1007/510452-022-09997-2)

Influence of Potamogeton crispus harvesting on phosphorus
composition of Lake Yimeng

Wang, Lizhi; Wu, Xiyuan; Song, Hongli; %5
Harvesting is an important method used to control the overproduction of Potamogeton crispus in lakes. A
three-year comparative field study was performed in a eutrophic lake (harvested area) and its connected
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lake (non-harvested area) to determine the effects of harvesting on the phosphorus (P) composition and

environmental factors in the water and sediment. Results revealed that harvesting significantly reduced
the dissolved total P and dissolved organic P (DOP) and increased the alkaline phosphatase activity and
particulate P (PP) in the water. No significant differences were detected in the water total P (TP), soluble
reactive P, chlorophyll-a, pH, and dissolved oxygen between the harvested and non-harvested areas.
Sediment TP and organic P (OP) were significantly reduced in the harvested area. Harvesting changed
the P composition in the water. In the non-harvested area, P was mainly formed by DOP (40%) in the
water body, while in the harvested area, PP was the main water component (47%). Harvesting increased
the proportion of inorganic P (IP) in the sediment and decreased the proportion of OP. In the water, the IP
to TP ratio in the non-harvested and harvested areas were 58.26% and 63.51%, respectively. Our results
showed that harvesting changed the P composition in the water and sediment. In the harvesting of

submerged vegetation, our results can serve as a reference for the management of vegetation-rich lakes.

CRJE: SCIENTIFIC REPORTS HifR4E: 2022,DOI: 10.1038/541598-022-22484-7)

Active water management brings possibility restoration to degraded
lakes in dryland regions: a case study of Lop Nur, China

Lu, Shanlong; Wang, Yong; Zhou, Jinfeng; %

Protecting and restoring the degraded arid lakes are globally urgent issues. We document a potential
recovery of the dried salt-lake, Lop Nur called the Sea of Death which is located at the terminus of the
largest inland basin in China, the Tarim River Basin. The changes and relationship of surface water with
climate parameters and groundwater in the basin over the last 30 years are analyzed, by using satellite
remote sensing and land data assimilation products. We find that with increased surface water in the
basin, the groundwater level in Lop Nur began to show an obvious positive response in 2015; and the
rate of decline of the groundwater level is slowing down. We argue that after a balance is achieved
between regional groundwater recharge and evapotranspiration, the Lop Nur ecosystem will gradually
recover. This study shows an encouraging case for the protection and restoration of degraded lakes in

dryland regions around the world.

CRJE: SCIENTIFIC REPORTS Hifi4:: 2022,DOI: 10.1038/541598-022-23462-9)

Drivers of revitalization in Great Lakes coastal communities

Nixon, Rebecca; Carlton, J. Stuart; Ma, Zhao

Sediment remediation and habitat restoration projects have been increasingly employed along the coast
of the Great Lakes to improve environmental quality since the designation of 43 highly degraded Areas of
Concern (AOCs) by the 1987 Great Lakes Water Quality Agreement between the U.S. and Canada.
Improvements in water quality, habitat, and other environmental conditions can also support community
wellbeing and revitalization; however, the mechanisms that support these connections are relatively
unclear. We address this gap through a case study of three AOCs near Lake Michigan: 1) Grand Calumet
River; 2) White Lake, and 3) Muskegon Lake. By analyzing secondary data and planning docu-ments, we
found that alongside environmental cleanup, anchor institutions, housing and economic devel-opment,
and local events drive revitalization. Our research also illustrates that, rather than acting as discrete
processes, environmental cleanup and revitalization drivers overlap in time and space. Finally, our
research reveals a high level of variation within and across AOCs in terms of diverse socioeconomic

contexts, planning capacities, and existing partnerships. Together, our findings point to the need for
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col-laborative and inclusive planning processes that account for the heterogeneity present within and

across AOCs to simultaneously support remediation, restoration, and revitalization and to sustain

continued revitalization in AOC communities after delisting.

(3kJF: JOURNAL OF GREAT LAKES RESEARCH ! 4F:: 2022,DOI: 10.1016/j.jglr.2022.03.008 )

Building a research network to better understand climate governance
in the Great Lakes

Bergstrom, Ryan; Johnson, Lucinda B.; Sterner, Robert W.;%%

Climate-driven disturbances threaten the sustainability of coastal communities in the Great Lakes Basin.
Because such disturbances are unpredictable, their magnitude, number and intensity are changing, and
they occur at varying temporal and spatial scales. Consequently, communities struggle to respond in
effective ways. The expected intensification of climate-driven disturbances will require that community
capacity and governance structures match the spatial and temporal scales of these disturbances, as the
most sustainable social and economic systems will be those that can respond at similar frequencies to
key natural system drivers. The Climate Governance Variability in the Great Lakes Research
Coordination Network (CGVG-RCN) was recently established to address questions about the
relationship between climate-driven disturbances and community response. The objective of this short
communication is to introduce the ideas behind the CGVG-RCN, outline its goals, and facilitate
engagements and collaboration with social and natural scientists interested in social-ecological systems
in the Great Lakes Basin.

(RJE: JOURNAL OF GREAT LAKES RESEARCH H iR4F: 2022,DO0I: 10.1016/j.jglr.2022.02.010)

Defining coastal resilience in the Great Lakes: A systematic review
and critical comparison

Dobie, Sarah; Doran, Patrick J.; Norton, Richard K.;%

There are many definitions of resilience, and a growing body of literature suggests that how resilience is
defined may have significant consequences for planning and policy making outcomes. In the Great Lakes
Region, resilience is gaining increasing attention from planners and policy makers in response to more
frequent disruptions to social-ecological systems and built environments from coastal hazards. There has
not yet been extensive research into how resilience is being defined in practice and how these definitions
can affect geographies of risk and resilience and contribute to varying ecological, social, cultural, political,
and economic outcomes. In this paper, we analyzed how stakeholders engaged in natural resource
management activities within the Laurentian Great Lakes coastal environment define resilience and
discuss the implications for planning and policy making through a critical geography and critical space
lens. We systematically reviewed gray literature published by these stakeholders to document definitions
of resilience. We then applied a 5Ws + H of resilience framework-resilience for whom, what, where, when,
why, and how-to develop descriptive statistics and qualitatively analyze the definitions, considering the
potential implications for ongoing regional planning and policy making efforts. Our analysis revealed a
large degree of variation in the definitions, although we note two distinct gaps. We discuss how these
gaps could affect ongoing regional planning and policy making efforts, and we lay out four research

needs to inform planning and policy making going forward.

CRJH: JOURNAL OF GREAT LAKES RESEARCH H} iR4F: 2022,DOI: 10.1016/j.jglr.2022.08.001 )
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Dolichospermum blooms in Lake Superior: DNA-based approach
provides insight to the past, present and future of blooms

Sheik, Cody S.; Natwora, Kaela E.; Alexson, Elizabeth E.;%%

Cyanobacterial blooms are increasing in frequency, duration, and severity globally in freshwater
ecosys-tems. The Laurentian Great Lakes are prone to toxin-producing cyanobacterial blooms and have
experi-enced annually recurring blooms. Because of its oligotrophic nature, Lake Superior has been
relatively free of bloom occurrences. However, in recent years, Dolichospermum blooms have occurred
with increas-ing frequency, especially in the western arm. During a Dolichospermum bloom in 2018,
opportunistic samples were collected from the offshore bloom and investigated with shotgun
metagenomics. We iden-tified a near-complete Dolichospermum genome that is highly similar to
genomes from cultures recovered in Lakes Erie and Ontario. The genomes from the Laurentian Great
Lakes are typified by their putative ability to produce a suite of secondary metabolites like
anabaenopeptin, but not toxins like microcystin. Additionally, we recovered a Dolichospermum
lemmermannii 16S rRNA gene from the bloom and using datasets collected from the epilimnion and
sediments in Lake Superior show this organism is ubiquitous and that several strains may exist. While
there is much to learn about Lake Superior cyanobacterial bloom development and triggers,
understanding this organism is endemic to the region, what its genome is cap-able of and that specific
strains may have provenance within the lake provides a distinct ecological basis for understanding and
working towards a predictive framework for future blooms.

(RJE: JOURNAL OF GREAT LAKES RESEARCH i fit4E: 2022,DOI: 10.1016/j.jglr.2022.08.002)

Toward science-informed public policy: A conceptual framework for
contributing to and studying Great Lakes coastal shoreland
management

Norton, Richard K.

Great Lakes coastal shorelands encompass valuable environmental and social resources. Most are
privately owned. Governments play an important role in managing the use of those shorelands to ensure
adequate conservation of the natural and social benefits they provide. Scientists have demonstrated that
imprudent land uses are yielding significant ecological harms and increased risks to coastal shorelands,
and yet those uses persist. Public coastal shoreland management appears to be poorly informed by the
best available science. In addition to generating good science, scientists are themselves members of the
public well-positioned to contribute to improved coastal shoreland management. Two prominent
proposals for doing so include calls for scientists, first, to better communicate their knowledge through
direct engagement with decision-makers (‘contributing to') and second, to co-produce the knowledge that
decision-makers require by participating in multi-disciplinary, community-engaged research ('studying’).
For either endeavor, scientists need to understand public coastal shoreland management processes to
engage effectively with them. Drawing from multiple literatures, this paper presents a conceptual
framework to assist scientists working to contextualize and more effectively convey the knowledge they
have, or to engage in research designed to co-produce knowledge, in order to better promote
science-informed public coastal shoreland management. The framework is set within the institutional
arrangements that structure coastal management processes, and it highlights the ways in which key

decision-maker attributes-their collective knowledge, capacities, and commitments-influence
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decision-making actions and outputs. While situated specifically within the context of coastal

management, the framework is adaptable to other policy arenas more broadly.

(3kJF: JOURNAL OF GREAT LAKES RESEARCH ! 4F:: 2022,DOI: 10.1016/j.jglr.2022.07.003)

Using 223Ra and 224Ra to estimate discharges of groundwater and
associated nutrients into southeast of Qinghai Lake, in Qinghai-Tibet
Plateau

Su, Weigang; Ma, Yujun; Lu, Xiaohang;%%

With its important geographical location and status as the largest saltwater body in China, Qinghai Lake
plays a vital role in the ecological environment of the northeastern part of the Qinghai-Tibet Plateau. Due
to climate change and the subsequent adjustment of Qinghai Lake's tourism policy, it is necessary to
understand groundwater discharges in southeast of Qinghai lake both for ecological protection and risk
prevention. This study used radium isotopes 223Ra and 224Ra to trace groundwater discharges and
nutri-ents carried into the lake. The spatial characteristics of Ra isotopes with greater activity in the upper
and bottom layers in the lake indicated that they were influenced by inputs of shallow groundwater and
dif-fusion from sediments. The average 224Ra diffusion flux of the sediments in the Lake was 33.54 dpm
m=2 d. Based on the 224Ra mass balance model, the discharge flux of shallow groundwater in this
region was estimated to be 3.49 x 106 ti 3.68 x 106 m3 d1. The POs%®and SiO> fluxes carried into the
southeastern of the lake by groundwater were 1.78 x 101 ti 1.88 x 10" mg/y and 2.22 x 102 ti 2.34 x 102
mgly, respectively. It is thus essential to monitor shallow groundwater discharge into Qinghai Lake for the
pro-tection of the water environment and prevention of potential ecological risks.

(3kJF: JOURNAL OF GREAT LAKES RESEARCH ! i 4F:: 2022,DOI: 10.1016/j.jglr.2022.07.007)

Severe drought changes the soil bacterial community in wetland
ecosystem: Evidence from the largest freshwater lake wetland in
China

Zhao, Jun; Shu, Wang; Wang, Lachun; 4§

The Poyang Lake, the largest freshwater lake in China, is subject to drastic seasonal hydrological
fluctuations due to the global climate change and human activities, resulting in the unclear impact of soil
bacterial communities undergoing severe drought pressure. To elucidate this, soil samples were
collected in Phragmites, Carex, and Phalaris, and were incubated in the laboratory under three moisture
levels: 30% WHC (maximum water-hold capacity) representing severe drought, 50% WHC representing
moderate drought, and 80% WHC representing suitable moisture conditions. Soil bacterial communities
were profiled by the 16 S rRNA gene using the lllumina high-throughput sequencing technique. The
results showed that the Shannon-Wiener index of bacterial com-munities decreased with the decrease of
soil moisture. The Chaol index decreased with the decrease of soil moisture in the Carex and Phalaris
zone soils, while the index first decreased and then increased in the Phrag-mites zone soil. The
Shannon-Wiener index was significantly different among the three dry-wet conditions (p = 0.017),
whereas the Chaol index was not (p = 0.813). Drought altered the relative abundance of different
bacterial phyla. With the decrease of soil moisture, the relative abundance of Actinobacteria increased,
whereas the relative abundance of Proteobacteria, Chloroflexi, Acidobacteria, and Nitrospirae decreased.
LEfSe analysis showed that the number of differential species in the soil of different vegetation zones (n

= 57) was significantly higher than the number of differential species under different drought conditions (n
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= 13). Overall, the differ-ence of soil properties in different vegetation zones has a greater effect on the
bacterial community structure than that of different drought conditions in Poyang Lake wetland. This
study enriched our knowledge of the drought conditions impact of bacterial communities on server

drought lake ecosystems.

CRJE: LIMNOLOGICA k4 2022,D01:10.1016/j.1imno.2022.126023)

Ecological responses of the diatom species Asterionella formosa to
climate change and resource availability in a shallow eutrophic lake of
Chinese Loess Plateau

Zhang, Xiaosen; Xu, Xinyu; Su, Ling; %

Diatoms have long been recognized as strong ecological indicators for climate and environmental
chang-es. Asterionella formosa Hassall is a cosmopolitan diatom species around the world, but its
ecological preferences are still unclear and its palaeolimnological interpretations are strongly disputed.
This species is often considered to be driven by nutrient enrichment, whereas it was recently proposed
that the increasing abundance of this species is linked to warming-induced lake thermal stratification. To
improve its ecological interpretation, we examine the possible driving factors of this species through
diatom seasonal monitoring in an alpine, shallow and eutrophic lake (Lake Mayinghai) on the Chinese
Loess Plateau. Our data show that the compositional dominance of A. formosa in the late-autumn and
winter months indicates that this species can tolerate both mixing and ice-covered stable water
conditions and further suggests that it has a preference to low light availability. The dominance of this
species is not associated with an increase in nutrients, and does not support that this species can be
used as an indicator of nutrient enrichment. However, given low diatom production in the cold season,
increased lake thermal stability in the growing season induced by warming is a more probable
explanation, and it is likely that a eutrophic, turbid condition or an oligotrophic, other algae-dominant
low-light condition may be a requisite for its interpretation as a signal of warming.

CRJ: FUNDAMENTAL AND APPLIED LIMNOLOGY ik 4:: 2022,DOI: 10.1127/fal/2022/1450)

A meta-analysis of environmental responses to freshwater ecosystem
restoration in China (1987-2018)

Fu, Hong; Xu, Jun; Zhang, Huan;%

Understanding how abiotic and biotic components respond to aquatic ecosystem restoration is pivotal for
sustainable development in the face of economic development and global environmental change.
However, the post-restoration monitoring and evaluation of aquatic ecosystems across large spatial and
temporal scales is underfunded or not well documented, especially outside of Europe and North America.
We present a meta-analysis of abiotic and biotic indices to quantify post-restoration (2 months-13 years)
effects from reported aquatic restoration projects throughout the China-mainland, incorporating 39 lentic
and 36 lotic ecosystems. Decreases in dissolved nutrients (total nitrogen, ammonia nitrogen and total
phosphorus) post-restoration were rapid, but tended to slow down after about 9.3 years. Response ratios
summarizing biodiversity responses (incorporating phytoplankton, invertebrates, vascular plants, fish and
birds) typically lagged behind abiotic changes, suggesting longer timescales are needed for biotic indices
to recover. Time since restoration interacted with lentic project size showing that, even with the same
proportional efforts of restoration, larger lentic ecosystems responded much more slowly than smaller

ones. Spatial heterogeneity, reflecting the effects of different restoration approaches (e.g., sewage
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interception, polluted sediment dredging, artificial wetlands, etc.), had a significantly stronger effect on

biotic than abiotic indices, particularly in rivers compared to standing waters. This reflects the complexity
of fluvial ecosystem dynamics and hints at a limitation in the reinstatement of ecological processes in
these systems to overcome issues such as dispersal limitations. Overall, the different timelines and
processes by which abiotic and biotic indices recover after restoration should be taken into account when
defining restoration targets and monitoring programs. Our study illustrates the value of long-term aquatic
ecosystem monitoring, especially in China given the scale and magnitude of ongoing restoration

investments in the country.

CRJE: ENVIRONMENTAL POLLUTION HJi4F: 2022, DOI: 10.1016/j.envpol.2022.120589)

Environmental variability in aquatic ecosystems: Avenues for future
multifactorial experiments

Gerhard, Miriam; Koussoroplis, Apostolos-Manuel; Raatz, Michael; ¢

The relevance of considering environmental variability for understanding and predicting biological
responses to environmental changes has resulted in a recent surge in variability-focused ecological
research. However, integration of findings that emerge across studies and identification of remaining
knowledge gaps in aquatic ecosystems remain critical. Here, we address these aspects by: (1)
summarizing relevant terms of variability research including the components (characteristics) of
variability and key interactions when considering multiple environmental factors; (2) identifying
conceptual frameworks for understanding the consequences of environmental variability in single and
multi-factorial scenarios; (3) highlighting challenges for bridging theoretical and experimental studies
involving transitioning from simple to more complex scenarios; (4) proposing improved approaches to
overcome current mismatches between theoretical predictions and experimental observations; and (5)
providing a guide for designing integrated experiments across multiple scales, degrees of control, and

complexity in light of their specific strengths and limitations.

CRJE: LIMNOLOGY AND OCEANOGRAPHY LETTERS Hifi4F: 2022, DOI: 10.1002/1012.10286 )

Microplastics in the Great Lakes: Environmental, Health, and
Socioeconomic Implications and Future Directions

Fuschi, Claire; Pu, Haihui; MacDonell, Margaret; %

Microplastics (MPs) are tiny pieces of plastic (<5 mm) that have been manufactured, shed from textiles,
or formed as the degradation products of macroplastics. They can be taken up by aquatic organisms,
leading to their incorporation into the food chain. Humans can consume MPs from fish as well as other
impacted sources including bottled and tap water. MPs may pose risks to exposed organisms, and they
can also act as vectors carrying additional adsorbed chemical pollutants and pathogens. MPs are an
especially important focus regarding the Great Lakes because plastics comprise most of the litter, and
the Great Lakes serve as a source of drinking water for 40 million people. This perspective summarizes
the current state of MP pollution in the Great Lakes and potential risks posed to the environment, wildlife,
and humans. A survey of detection, separation, and quantification methods is included. Potential
remedies are explored, focusing on policy, human behavior, and the goal of a circular economy. Further
research directions include standardizing detection and removal methods, assessing the health risk of

MPs in the Great Lakes, and evaluating mitigation options.

CRJH: ACS SUSTAINABLE CHEMISTRY & ENGINE HiiR4F: 2022,DOI: 10.1021/acssuschemeng.2c028962)
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Evolving geographical gross primary productivity patterns in global
lake systems and controlling mechanisms of associated phytoplankton
communities since the 1950s

Junjie Jia ; Yang Gao; Bogiang Qin; %

In recent decades, anthropogenically-driven climate change has affected phytoplankton growth and has
widened the differences observed among the gross primary productivity of waterbodies (WGPP) in global
lake systems. Results from this study showed that the range of WGPP increased over time (from 1950 to
2020). However, the median WGPP of global inland lake systems has gradually and significantly
decreased. On a geographical scale, the geographical distribution WGPP pattern was high in low- to
mid-latitudinal regions and low in highlatitudinal regions. This study found that chrysophytes mainly
control WGPP in high-latitudinal regions while diatoms, cyanobacteria, and chlorophytes are dominant in
low-latitudinal regions. Additionally, dominant and sub-dominant phytoplankton communities contribute
the most to WGPP. Under extreme environmental conditions, algae must strengthen its capacity to adapt
to the burgeoning environmental conditions of global lake systems while gradually evolving to survive.
Accordingly, regulating environmental conditions to promote phytoplankton community diversity and to
accelerate community competition will play an important role in maintaining the ecological balance,

environmental health and carbon cycle of global lake systems.

(CRJK: Earth-Science Reviews H iR 4E: 2022,DOI: 10.1016/j.earscirev.2022.104221 )

Mechanisms Controlling Water-Level Variations in the Middle
Yangtze River Following the Operation of the Three Gorges Dam

Yong Hu; Dongfeng Li; Jinyun Deng; %

Understanding the mechanisms controlling downstream water-level variations after the operation of the
Three Gorges Dam is important for riverine flood and drought management. However, our quantitative
understanding of the multiple controls of river morphology, vegetation, and floodplain resistance on water
levels in the Middle Yangtze River (MYR) remains limited. Here, we analyze changes in river channels
and floodplain resistance in the MYR using 450 cross-sectional profiles as well as data on discharge,
water levels, sediment, and satellite images from 2003 to 2015. Results show an overall decline in
low-flow water-levels (at a given small discharge) due to severe incisions of low-flow channels caused by
a sharp reduction of~90% in sediment loads from 1950-2002 to 2003-2020. In contrast, high-flow
water-levels (at a given large discharge) display minor changes. Our analysis shows that the notably
increased floodplain resistance due to vegetation growth is likely the dominant factor elevating flood
water-levels, followed by riverbed coarsening and greater fluctuations in the river longitudinal profiles.
Our findings further the understanding of downstream geomorphic response to dam operation and their
impacts on water levels and have important implications for riverine flood management in dammed river

systems.

(SR Water Resources Research HiJi4E: 2022,DOI: 10.1029/2022WR032338)

Changes of total and artificial water bodies in inland China over the
past three decades

Yinuo Zhu; Aizhong Ye; Yuhang Zhang
As an important surface water resource that can be directly used, water bodies (WBs) have a

non-negligible impact on human life, production and maintaining ecological balance. Over the past few
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decades, how many WB have changed to different degrees due to climate change, dam construction and
other factors? Using the highresolution WB mask dataset and dam point data, the study distinguished
artificial and natural WBs, calculated their spatiotemporal changes, and quantified climatic and human
contributions in 17 basins in inland China during 1987-2020. The results show WBs exhibited a spatial
pattern of contraction in the northeast and expansion in the southwest in inland China. The total, artificial
and natural area of inland WBs in China increased by 38.8%, 32.3%, 40.8% from 1987 to 2020,
respectively. In the western basins of China such as Inland rivers in Northern Tibet (61%), Upper Yellow
River (61%), Upper Yangtze River (52%), Inland rivers in Xinjiang (51%), climate change dominates the
increase of WBs. While in the eastern basins such as the Middle and Lower Yangtze River (60.84%),
Lower Yangtze River (60.53%), and Songhua basins (52.66%), dam construction is the main reason for
the area change in WBs. The analysis of the spatiotemporal evolution of WBs in inland China in the past
three decades and the quantification of climate and human contributions are of great significance for the

rational development and sustainable use of water resources.

CRJE: Journal of Hydrology Hi iz 4F: 2022,DOI: 10.1016/j.jhydrol.2022.128344)

Functional dynamics of phytoplankton assemblages in hypertrophic
lakes: Functional- and species diversity is highly resistant to
cyanobacterial blooms

Eniko T-Krasznai; Peter Torok; Gabor Borics; %5

Under increasing pressure of climatic change and anthropogenic eutrophication, water blooms, i.e. the
formation of high phytoplankton biomass of a single or a few species, have become more and more
frequent in lake ecosystems that is caused mostly by Cyanobacteria. The dynamics of phytoplankton
under a cyanobacterial pressure may provide important information about what a competitive advantage
of Cyanobacteria have over eukaryotic microalgae. The research, therefore focused on the relationship
between cyanobacterial blooms and the accompanying species in hypertrophic shallow lakes where
nutrients are in excess. The following hypotheses were selected for testing: i) Cyanobacterial blooms
negatively affect the species richness and diversity of phytoplankton assemblages in the studied
hypertrophic lakes. ii) Cyanobacterial blooms negatively affect the multi-trait functional diversity of
phytoplankton assemblages in the studied hypertrophic lakes. iii) The formation of a cyanobacterial
bloom causes a shift in the species and trait composition of phytoplankton assemblages. It was found
that the species diversity of non-cyanobacterial assemblages was not affected negatively by increasing
density of Cyanobacteria. Cyanobacterial biomass negatively affected the functional richness and
functional dispersion of the assemblages, but both relationships were only marginally significant. Some
temporal shift was detected in the community weighted mean values of width, colonial ability of
accompanying microalgae, and also in flagellatedness and mixotrophic ability. We conclude that
Cyanobacterial blooms basically alter dominance relations in the phytoplankton and reduce availability of
light in waters. However, it does not necessarily coincide with the elimination of other taxa and reduction
their species numbers or diversity. The formerly published data on the decrease in species richness can
be likely explained by methodological deficiencies, which are responsible for reduced detectability of
species. To better understand the seasonal dynamics and resilience of phytoplankton assemblages in
hypertrophic water bodies the development of new methodologies by which diversity and succession of

subordinate species can be evaluated is required.

(K¥: Ecological Indicators H iz 4: 2022,DOI: 10.1016/j.ecolind.2022.109583 )
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Environmental DNA study on aquatic ecosystem monitoring and
management: Recent advances and prospects

Songgian Huang; Kazutoshi Yoshitake; Shugo Watabe; %5

Environmental DNA (eDNA) is organismal DNA that can be detected in the environment and is derived
from cellular material of organisms shed into aquatic or terrestrial environments. It can be sampled and
monitored using molecular methods, which is important for the early detection of invasive and native
species as well as the discovery of rare and cryptic species. While few reviews have summarized the
latest findings on eDNA for most aquatic animal categories in the aquatic ecosystem, especially for
aquatic eDNA processing and application. In the present review, we first performed a bibliometric network
analysis of eDNA studies on aquatic animals. Subsequently, we summarized the abiotic and biotic factors
affecting aquatic eDNA occurrence. We also systematically discussed the relevant experiments and
analyses of aquatic eDNA from various aquatic organisms, including fish, molluscans, crustaceans,
amphibians, and reptiles. Subsequently, we discussed the major achievements of eDNA application in
studies on the aquatic ecosystem and environment. The application of eDNA will provide an entirely new
paradigm for biodiversity conservation, environment monitoring, and aquatic species management at a
global scale.

(RJH: Journal of Environmental Management H i 4=: 2022,DOI: 10.1016/j.jenvman.2022.116310)

A trophic cascade triggers blooms of Asterionella formosa in
subtropical eutrophic Lake Taihu, China

Xia Liu; Yun Li; Ruijie Shen; %5

1. The importance of trophic interactions for determining the distributions, abundances, and taxonomic
compositions of organisms in ecosystems has long been studied and debated. Here we test the effect of
a trophic cascade on diatom (Asterionella formosa) blooms in subtropical, eutrophic Lake Taihu, China.
2. A long-term data series (2005-2015) on planktivorous fish, zooplankton and diatoms has been
analysed. Structural equation modelling is used to test our hypotheses about the influences of top-down
and bottom-up forces on A. formosa.

3. Since 2009, a spring bloom of A. formosa has occurred in the lake, coinciding with a reduction of
Daphnia galeata biomass and of total cladoceran biomass following a marked increase in the stock of
planktivorous fish (bighead carp and silver carp). Light, phosphorus (total and soluble reactive phosphate)
and silica did not act as limiting factors for the growth of A. formosa.

4. Structural equation modelling analysis showed that top-down effects of cladocerans on A. formosa
biomass were more important than bottom-up effects (wind speed and soluble reactive phosphate).
Although A. formosa was negatively correlated with total nitrogen, total with other inorganic nitrogen
(NO3 and NH4) did not restrict the proliferation of diatom blooms after 2007. These results suggested
that the substantial reduction of the Daphnia population caused a diatom bloom through a trophic
cascade by planktivorous fish.

5. Our study provides new insight into the effects of trophic interactions on diatom bloom formation in

natural freshwater ecosystems.

CRJE: Freshwater Biology H k4 2022,DOI: 10.1111/fwb.13986)
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A systematic review and quantitative meta-analysis of the
relationships between driving forces and cyanobacterial blooms at
global scale

Sigi Wang; Xiang Zhang; Nengcheng Chen; %5

The global expansion of cyanobacterial blooms poses a major risk to the safety of freshwater resources.
As a result, many explorations have been performed at a regional scale to determine the underlying
impact mechanism of cyanobacterial blooms for one or several waterbodies. However, to assist water
management, two questions still need to be answered quantitatively at a global scale. One is to specify
which factors were often selected as the driving forces of cyanobacterial blooms, and the other is to
estimate their quantitative relationships. For that, this paper applied a systematic literature review for 41
peer-reviewed studies published before May 2021 and a statistical meta26 analysis based on Pearson’s
or Spearman’s correlation coefficients from 27 studies. These results showed that the water quality,
hydraulic conditions, meteorological conditions and nutrient levels were often considered the driving
forces of cyanobacterial blooms in global freshwater systems. Among these, meteorological conditions
and nutrient level had the highest probability of being chosen as the driving force. In addition, knowledge
of the quantitative relationships between these driving forces and cyanobacterial blooms was newly
synthesized based on the correlation coefficients. The results indicated that, at a global scale,
meteorological conditions were negatively related to cyanobacterial blooms, and other driving forces,
such as water quality, hydraulic conditions and nutrient levels, were positively related to cyanobacterial
blooms. In addition, the measurement indicators of these driving forces had diverse forms. For example,
the nutrient level can be measured by the concentration of different forms of nitrogen or phosphorus,
which may influence the results of the correlation analysis. Thus, a subgroup meta-analysis was
necessary for the subdivided driving forces and cyanobacterial blooms, which had a better accuracy.
Overall, the synthesized knowledge can help guide advanced cyanobacteria-centered water
management, especially when the necessary cyanobacterial data of targeting waterbodies are

inaccessible.

(CRJE: Environmental Research H fR4E: 2022,DOI: 10.1016/j.envres.2022.114670)

Greenhouse gas emissions from lakes and impoundments: Upscaling
in the face of global change

Sigi Wang; Xiang Zhang; Nengcheng Chen; %5

Lakes and impoundments are important sources of greenhouse gases (GHG: i.e., CO2, CHs, N20), yet
global emission estimates are based on regionally biased averages and elementary upscaling. We
assembled the largest global dataset to date on emission rates of all three GHGs and found they covary
with lake size and trophic state. Fitted models were upscaled to estimate global emission using global
lake size inventories and a remotely sensed global lake productivity distribution. Traditional upscaling
approaches overestimated CO2 and N20 emission but underestimated CH4 by half. Our upscaled
size-productivity weighted estimates (1.25-2.30 Pg of COz-equivalents annually) are nearly 20% of
global CO: fossil fuel emission with 75% of the climate impact due to CH4. Moderate global increases in
eutrophication could translate to 5-40% increases in the GHG effects in the atmosphere, adding the
equivalent effect of another 13% of fossil fuel combustion or an effect equal to GHG emissions from

current land use change.
(R¥E: Limnology and Oceanography Letters H i 4E: 2022,DOI: 10.1002/1012.10073)
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Changes in Water Chemistry Associated with Rainstorm Events
Increase Carbon Emissions from the Inflowing River Mouth of a

Major Drinking Water Reservoir
Yuyang Li; Yonggiang Zhou; Lei Zhou; %%

Large reservoirs are hotspots for carbon emissions, and the continued input and decomposition of
terrestrial dissolved organic matter (DOM) from upstream catchments is an important source of carbon
emissions. Rainstorm events can cause a surge in DOM input; however, periodic sampling often fails to
fully capture the impact of these discrete rainstorm events on carbon emissions. We conducted a set of
frequent observations prior to and following a rainstorm event in a major reservoir Lake Qiandao (China;
580 km(2)) from June to July 2021 to investigate how rainstorms alter water chemistry and CO2 and CHa4
emissions. We found that the mean CO: efflux (F COz2) (13.2 +/- 9.3 mmol m(-)(2) d(-1)) and CHjs efflux (F
CHa4) (0.12 +/- 0.02 mmol m(-2) d(-1)) in the postrainstorm campaign were significantly higher than those
in the prerainstorm campaign (-3.8 +/- 3.0 and +0.06 +/- 0.02 mmol m(-)(2) d(-)(1), respectively). F CO2
and F CH4 increased with increasing nitrogen and phosphorus levels, elevated DOM absorption (a(350)),
specific UV absorbance SUVA(254), and terrestrial humic-like fluorescence. Furthermore, F CO2 and F
CHa4 decreased with increasing chlorophyll-a (Chl-a), dissolved oxygen (DO), and pH. A five-day
laboratory anoxic bioincubation experiment further revealed a depletion of terrestrial-DOM concurrent
with increased CO2 and CHa4 production. We conclude that rainstorms boost the emission of CO2 and
CHj4 fueled by the surge and decomposition of fresh terrestrially derived biolabile DOM in this and likely

many other reservoir's major inflowing river mouths.

(CR¥E: ENVIRONMENTAL SCIENCE & TECHNOLOGY Hi fR4E: 2022,DOI: 10.1021/acs.est.2c06405)

Characterization of internal phosphorus loading in the sediment of a
large eutrophic lake (Lake Taihu, China)

Hongbin Yin; Man Zhang; Peng Yin;%

Lake Taihu suffers from severe algal blooms every year, which is attributed primarily to the release of
sediment phosphorus (P), namely the internal P loading. However, the overall internal P loading and the
P hotspots in sediment have not been fully studied. This paper presents several methods, including
sequential P extraction, the use of diffusive gradient in thin film (DGT), and intact core incubation to give
a detailed investigation of sediment internal P loading as well as its roles in algal dominated zones (ADZs)
and grass dominated zones (GDZs) in Lake Taihu. Sediment microbial composition was also analyzed to
investigate its relationship with P fractions. The results indicate that the total P and the mobile P fraction
in the ADZ sediments are generally higher than those of the GDZ sediments. The percentage of
sediment mobile P to TP is similar to the mobile P in their distributions. In contrast, calcium bound P
accounts for most of the TP in GDZ, while mobile P contributes the most to TP in ADZ. Overall, sediment
can release 256 tons of TP and 217 tons of soluble reactive phosphorus (SRP) over a period of six
months in the warmer seasons. Similarly, a high concentration of DGT-measured P was observed in
ADZs that are recognized as P hotspots in Lake Taihu. Sediments in ADZ and GDZ was dominated by
the bacteria Firmicutes and Proteobacteria, respectively and which were closely related with mobile P
and calcium bound P in sediment respectively. GZD seems to be able to retain more P in sediments,
thereby reducing its contribution to of internal P loading. These results indicate that the difference in
sediment composition between ADZ and GDZ affects their roles in sediment internal P loading, therefore,
different management strategies should be used to combat sediment internal P loads in the two zones.
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(RJH: Water Research H fiz4F: 2022,DOI: 10.1016/j.watres.2022.119125)

Water level-driven agricultural nonpoint source pollution dominated
the ammonia variation in China's second largest reservoir
Wang, Chao ; Zhang, Hong ; Xin, Xiaokang; %5

Rainfall-runoff and water flooding are the driving mechanisms of agricultural nonpoint source pollution
(ANPSP), but existing research has hardly focused on water level-driven ANPSP. Danjiangkou Reservoir
was the second largest reservoir in China, and its water quality was dominated by ANPSP. This study
explored the effect of water level on water quality of Danjiangkou Reservoir and aimed to provide basis
for water quality man-agement of large reservoirs. The effect of water level-driven ANPSP on the
concentration of reservoir ammonia was studied employing the methods of factor decomposition and
multiple regression on a extensive time series data of reservoir ammonia, water level, rainfall, fertilizer
usage, and inflow river ammonia. The long-term trend revealed the reservoir ammonia peaked in 2011
and the inflow river ammonia peaked in 2012 (Han River) and 2013 (Dan River), which indicated the
success of point source control in the past 15 years and the dominant role of ANPSP in the reservoir
ammonia in recent years. With the long-term trend series, the multiple regression results showed that 56%
of the variation of the reservoir ammonia concentration was due to the water level (standardized
regression coefficient 0.422), fertilizer usage (standardized regression coefficient 0.522), and inflow river
ammonia (standardized regression coefficient 0.219). However, the rainfall was insignificant. The
predominance of water level and fertilizer usage in explanation of the reservoir ammonia variation
indicated that water level-driven ANPSP was the primary factor influencing the reservoir ammonia. The
effect of water level was primarily reflected in the long-term variation of ammonia concentration rather
than the seasonal variation within the year. This study showed that when compared with rainfall-driven
ANPSP, water level-driven ANPSP had a greater impact on the reservoir ammonia. Water quality

protection should center on the management of the water level-fluctuation zone.

CRIH: ENVIRONMENTAL RESEARCH i it#F:: 2022,DOI: 10.1016/j.envres.2022.114367)

Composition of dissolved organic matter (DOM) in lakes responds to
the trophic state and phytoplankton community succession
Zhidan Wen; Yingxin Shang; Kaishan Song; %

Dissolved organic matter (DOM), a heterogeneous mixture of diverse compounds with different
molecular weights, is crucial for the lake carbon cycle. The properties and concentration of DOM in lakes
are closely related to anthropogenic activities, terrigenous input, and phytoplankton growth. Thus, the
lake's trophic state, along with the above factors, has an important effect on DOM. We determined the
DOM sources and molecular composition in six lakes along a trophic gradient during and after
phytoplankton bloom by combining optical techniques and the Fourier transform ion cyclotron resonance
mass spectrometry (FT-ICR-MS). CDOM pools in eutrophic lakes may be more biologically refractory
than in oligotrophic and mesotrophic lakes. Molecular formulas of DOM were positively correlated with
the TSI (trophic state index) value (R-2 = 0.73), with the nitrogen-containing compounds (CHON) being
the most abundant formulas in all studied lakes. Eutrophication modified the molecular formulas of DOM
to have less CHO% and more heteroatom S-containing compounds (CHOS% and CHNOS%), and this
was the synactic result of the anthropogenic perturbation and phytoplankton proliferation. In eutrophic
lakes, summer DOM showed higher molecular lability than in autumn, which was related to the seasonal

phytoplankton community succession. Although the phytoplankton-derived DOM is highly bioavailable,
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we detected a simpler and more fragile phytoplankton community ecosystem in autumn, which may be
accompanied by a lower phytoplankton production and metabolic activity. Therefore, we concluded that
the lake eutrophication increased the allochthonous DOM accumulation along with sewage and nutrient
input, and subsequently increased its release with phytoplankton bloom. Eutrophication and
phytoplankton growth are accompanied by more highly unsaturated compounds, O3S+05S compounds,
and carboxylic-rich alicyclic compounds (CRAMSs), which are the biotransformation product of
phytoplankton-derived DOM. Eutrophication may be a potential source of refractory DOM compounds for
biodegradation and photodegradation. Our results can clarify the potential role of water organic matter in
the future global carbon cycle processes, considering the increasing worldwide eutrophication of inland

waters.

CR5: Water Research Hifi4F: 2022, DOI: 10.1016/j.watres.2022.119073)

An absorption-based approach to improved estimates of
phytoplankton biomass and net primary production

Fox, James;Kramer, Sasha ;Graff, Jason R.; %%

The abundance and productivity of phytoplankton constrain energy transfer through marine food webs
and the export of organic carbon to the deep ocean. Bio-optical measurements correlate well with
phytoplankton carbon (C-phyto), but the effect of taxonomic variability on this relationship is still uncertain.
Here, we explore how changes in phytoplankton community composition influence the relationship
between the particulate backscatter coefficient (b(bp)) and C-phyto and present a new approach to
estimate phytoplankton biomass more accurately using b(bp). We found that using a fixed scaling factor
for the conversion of b(bp) to C-phyto could lead to the underestimation or overestimation of biomass,
depending on the dominant taxonomic group in the phytoplankton community. In addition, we
demonstrate how a simple ratio of absorption at two wavelengths can be used to provide a coarse
approximation of phytoplankton community composition when scaling b(bp) to C-phyto,C- thereby

improving the estimation of net primary production.

(SR¥E: Limnology and Oceanography Letters Hi iz 4E: 2022,DO0I: 10.1002/1012.10275)

Anthropogenically driven climate and landscape change effects on
inland water carbon dynamics: What have we learned and where are
we going?

Rachel M. Pilla; Natalie A. Griffiths; Lianhong Gu; %%

Inland waters serve as important hydrological connections between the terrestrial landscape and oceans
but are often overlooked in global carbon (C) budgets and Earth System Models. Terrestrially derived C
entering inland waters from the watershed can be transported to oceans but over 83% is either buried in
sediments or emitted to the atmosphere before reaching oceans. Anthropogenic pressures such as
climate and landscape changes are altering the magnitude of these C fluxes in inland waters. Here, we
synthesize the most recent estimates of C fluxes and the differential contributions across inland
waterbody types (rivers, streams, lakes, reservoirs, and ponds), including recent measurements that
incorporate improved sampling methods, small waterbodies, and dried areas. Across all inland waters,
we report a global C emission estimate of 4.40 Pg Cl/year (95% confidence interval: 3.95-4.85 Pg Clyear),
representing a 13% increase from the most recent estimate. We also review the mechanisms by which

the most globally widespread anthropogenically driven climate and landscape changes influence inland
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water C fluxes. The majority of these drivers are expected to influence terrestrial C inputs to inland
waters due to alterations in terrestrial C quality and quantity, hydrological pathways, and biogeochemical
processing. We recommend four research priorities for the future study of anthropogenic alterations to
inland water C fluxes: (1) before-and-after measurements of C fluxes associated with climate change
events and landscape changes, (2) better quantification of C input from land, (3) improved assessment of
spatial coverage and contributions of small inland waterbodies to C fluxes, and (4) integration of dried
and drawdown areas to global C flux estimates. Improved measurements of inland water C fluxes and
guantification of uncertainty in these estimates will be vital to understanding both terrestrial C losses and
the “moving target” of inland water C emissions in response to rapid and complex anthropogenic

pressures.

(ki: Global Change Biology i f4E: 2022, DOI: 10.1111/gch.16324)

Quality matters: Pollution exacerbates water scarcity and sectoral
output risks in China

Jinling Li; Jianxun Yang; Miaomiao Liu; %

Pollution exacerbates a region’s water scarcity by making water unfit for different uses and reducing
freshwater availability. Local water scarcity may lead to economic output losses, and the risk can be
transmitted to downstream sectors through reduced input supplies. Previous studies focus on
quantity-based water scarcity assessment. It is still unknown how water quality constraints may amplify
economic risks of local water-use sectors and distant economies. Here we introduce an integrated
method and assess the impacts of both quantity and quality-based local physical water scarcity risks
(LWSR) and virtual water scarcity risks (VWSR) in domestic trade system in China. We find in 2017
quality-based LWSR and VWSR in China are ~593 and ~240 billion US$. Inclusion of water pollution
constraints almost doubles the risks of economic losses due to insufficient clean water supply. We then
identify critical regions and sectors that are highly risky or vulnerable to the supply chains. We find water
pollution makes risky VWSR exporters more centralized in a few Northern provinces where available
freshwater resources are already limited, e.g. the agriculture sector in Hebei province. VWSR importers
span broadly, but water pollution increases concentrations of upstream suppliers that face local water
scarcity for most provinces, decreasing overall resilience of China’'s domestic trade network. Our results
underscore the needs to alleviate overall scarcity risks by conserving physical water resources and

improving water quality simultaneously.

(R¥E: Water Research Hi i 2022, DOI: 10.1016/j.watres.2022.119059)

Fuel from within: Can suspended phosphorus maintain algal blooms
in Lake Dianchi

Zuxue Jin; Jingfu Wang; Shihao Jiang; %

Extensive algal bloom in the surface water is a pressing issue in Lake Dianchi that causes lake
restoration to be difficult owing to complex and variable phosphorus (P) sources in the water column. P
released from algae, suspended particles (SS), and sediment can provide sustainable P sources for algal
blooms. However, little is known regarding the dynamic of P speciation in these substances from different
sources. In this study, solution 31P nuclear magnetic resonance ( 31P NMR) and chemical sequential
extraction were employed to identify P speciation in algae, SS, and sediment during different periods.

Results showed that dissolved inorganic P (Pi) directly accumulated in algae in the form of
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orthophosphate (ortho-P) and pyrophosphate (pyro-P). Algae preferentially utilized Pi, followed by
organic P (Po) in the water column when the Pi was insufficient during growth and reproduction. The 31P
NMR spectra demonstrated that ortho-P, orthophosphate monoesters (monoP), orthophosphate diesters
(diester-P), and pyro-P dominated the P compounds across the samples tested. Increasing
remineralization of SS mono-P driven by intense alkaline phosphatase activities was caused by
increasing P needs of algae and pressure of P supply in the water column. The higher ratios of diester-P
to mono-P in sediment (mean 0.55) than those in algae (mean 0.07) and SS (mean 0.11 in surface water,
0.14 in bottom water) suggested that the degradation and regeneration occurred within these P
compounds during or after sedimentation. Pi content in algae during growth and reproduction was
controlled by its P absorption and utilization strategies. Results of this study provide insights into the
dynamic cycling of P in algae, SS, and sediment, explaining the reason for algal blooms in the surface

water with low concentrations of dissolved P.

CR¥E: Environmental Pollution H fiz4E: 2022, DOI: 10.1016/j.envpol.2022.1199649 )

Global increase in methane production under future warming of lake
bottom waters

GJoachim Jansen; Richard lestyn Woolway; Benjamin M. Kraemer; %5

Lakes are significant emitters of methane to the atmosphere, and thus are important components of the
global methane budget. Methane is typically produced in lake sediments, with the rate of methane
production being strongly temperature dependent. Local and regional studies highlight the risk of
increasing methane production under future climate change, but a global estimate is not currently
available. Here, we project changes in global lake bottom temperatures and sediment methane
production rates from 1901 to 2099. By the end of the 21st century, lake bottom temperatures are
projected to increase globally, by an average of 0.86—2.60°C under Representative Concentration
Pathways (RCPs) 2.6-8.5, with greater warming projected at lower latitudes. This future warming of
bottom waters will likely result in an increase in methane production rates of 13%—-40% by the end of the
century, with many low-latitude lakes experiencing an increase of up to 17 times the historical
(1970-1999) global average under RCP 8.5. The projected increase in methane production will likely
lead to higher emissions from lakes, although the exact magnitude of the emission increase requires

more detailed regional studies.

(Ri: Global Change Biology i /iz4F: 2022, DOI: 10.1111/gch.16298)

From macrophyte to algae: Differentiated dominant processes for
internal phosphorus release induced by suspended particulate matter
deposition

Cheng Liu; Yiheng Du; Jicheng Zhong; %

In shallow lakes, eutrophication leads to a shift of the macrophyte-dominated clear state towards an
algaedominated turbid state. Phosphorus (P) is a crucial element during this shift and is usually
concentrated in the suspended particulate matter (SPM) in water. However, the dominant processes
controlling internal P release in the algae- (ADA) and macrophyte-dominated (MDA) areas under the
influence of P-concentrated SPM remains unclear. In this study, we conducted monthly field observations
of P exchange across the sediment-water interface (SWI) with the deposition of SPM in the ADA and

MDA of Lake Taihu. Results revealed that both algae- and macrophyte-originated SPM led to the
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depletion of oxygen across the SWI during summer and autumn. Redox-sensitive P (Fe-P) and organic P

(Org-P) were the dominant mobile P fractions in both areas. High fluxes of P across the SWI were
observed in both areas during the summer and autumn. However, the processes controlling P release
were quite different. In MDA, P release was mostly controlled by a traditional Fe-P dissolution process
influenced by the coupled cycling of iron, sulfur, and P. In the ADA, Org-P control was intensified with the
deterioration of algal bloom status, accompanied with the dissolution of Fe-P. Evidence from the current
study revealed that the dominant process controlling the internal P release might gradually shift from
Fe-P to a coupled process of Fe-P and Org-P with the shift of the macrophyte- to an algae-dominated
state in shallow eutrophic lakes. The differentiated processes in the MDA and ADA should be given more

attention during future research and management of internal P loadings in eutrophic lakes.

R Water Research HifR4E: 2022, DOI: 10.1016/j.watres.2022.119067)

Chlorophyll-total phosphorus relationships emerge from multiscale
interactions from algae to catchments

Carly R. Olson; Stuart E. Jones

Chlorophyll and total phosphorus (TP) concentrations are key indicators of lake water quality and the
relationship between them is a common tool for assessing lake trophic status. Despite the application of
the chlorophyll-TP relationship in management settings, there is still an absence of a mechanistic
understanding underlying its shape. We leveraged a process-based model that focuses primarily on
biogeochemical and physiological mechanisms to develop a framework that reconciles interactions
between multiscale drivers of the chlorophyll-TP relationship, such as hydrologic P loads, lake shape,
and algal physiology. We found that combinations of lake shape and hydrologic P load induce broad
shifts in algal limitation status that underly the shape of the chlorophyll-TP relationship. Furthermore, we
highlight the importance of algal traits in controlling shifts in limitation. Our framework ties key landscape
and ecosystem features to biological limitation and provides a synthetic and process-based
understanding of the chlorophyll-TP relationship.

CRJE: Limnology and Oceanography Letters iz 4: 2022, DOI: 10.1002/1012.10281)

Fish and macroinvertebrate assemblages reveal extensive degradation
of the world's rivers
Feio, Maria Joao; Hughes, Robert M.; Serra, Sonia R. Q.; £

Rivers suffer from multiple stressors acting simultaneously on their biota, but the consequences are
poorly quantified at the global scale. We evaluated the biological condition of rivers globally, including the
largest proportion of countries from the Global South published to date. We gathered macroinvertebrate-
and fish-based assessments from 72,275 and 37,676 sites, respectively, from 64 study regions across
six continents and 45 nations. Because assessments were based on differing methods, different systems
were consolidated into a 3-class system: Good, Impaired, or Severely Impaired, following common
guidelines. The proportion of sites in each class by study area was calculated and each region was
assigned a Koppen-Geiger climate type, Human Footprint score (addressing landscape alterations),
Human Development Index (HDI) score (addressing social welfare), % rivers with good ambient water
quality, % protected freshwater key biodiversity areas; and % of forest area net change rate. We found
that 50% of macroinvertebrate sites and 42% of fish sites were in Good condition, whereas 21% and 29%

were Severely Impaired, respectively. The poorest biological conditions occurred in Arid and Equatorial
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climates and the best conditions occurred in Snow climates. Severely Impaired conditions were
associated (Pearson correlation coefficient) with higher HDI scores, poorer physico-chemical water
quality, and lower proportions of protected freshwater areas. Good biological conditions were associated
with good water quality and increased forested areas. It is essential to implement statutory
bioassessment programs in Asian, African, and South American countries, and continue them in Oceania,
Europe, and North America. There is a need to invest in assessments based on fish, as there is less
information globally and fish were strong indicators of degradation. Our study highlights a need to
increase the extent and number of protected river catchments, preserve and restore natural forested

areas in the catchments, treat wastewater discharges, and improve river connectivity.

CKi: Global Change Biology Hifix4F: 2022, DOI:10.1111/gch.16439)

Unique microbiome in organic matter-polluted urban rivers

Liang, Zhiwei; Abdillah, Ayik; Fang, Wenwen; %5

Approximately half of the global annual production of wastewater is released untreated into aquatic
environments, which results in worldwide organic matter pollution in urban rivers, especially in highly
populated developing countries. Nonetheless, information on microbial community assembly and
assembly-driving processes in organic matter-polluted urban rivers remains elusive. In this study, a field
study based on water and sediment samples collected from 200 organic matter-polluted urban rivers of
82 cities in China and Indonesia is combined with laboratory water-sediment column experiments. Our
findings demonstrate a unique microbiome in these urban rivers. Among the community
assembly-regulating factors, both organic matter and geographic conditions play major roles in
determining prokaryotic and eukaryotic community assemblies, especially regarding the critical role of
organic matter in regulating taxonomic composition. Using a dissimilarity-overlap approach, we found
universality in the dynamics of water and sediment community assembly in organic matter-polluted urban
rivers, which is distinctively different from patterns in eutrophic and oligotrophic waters. The prokaryotic
and eukaryotic communities are dominated by deterministic and stochastic processes, respectively.
Interestingly, water prokaryotic communities showed a three-phase cyclic succession of the community
assembly process before, during, and after organic matter pollution. Our study provides the first
large-scale and comprehensive insight into the prokaryotic and eukaryotic community assembly in

organic matter-polluted urban rivers and supports their future sustainable management.

CKJE: Global Change Biology HifiR4F: 2022, DOI:10.1111/gch.16472)

Distinct indicators of land use and hydrology characterize different
aspects of riverine phytoplankton communities

Qu, Yueming; Wu, Naicheng; Guse, Bjoern; %

Given the many threats to freshwater biodiversity, we need to be able to resolve which of the multiple
stressors present in rivers are most important in driving change. Phytoplankton are a key component of
the aquatic ecosystem, their abundance, species richness and functional richness are important
indicators of ecosystem health. In this study, spatial variables, physiochemical conditions, water flow
alterations and land use patterns were considered as the joint stressors from a lowland rural catchment.
A modeling approach combining an ecohydrological model with machine learning was applied. The

results implied that land use and flow regime, rather than nutrients, were most important in explaining
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differences in the phytoplankton community. In particular, the percentage of water body area and medium

level residential urban area were key to driving the rising phytoplankton abundance in this rural
catchment. The proportion of forest and pasture area were the leading factors controlling the variations of
species richness. In this case deciduous forest cover affected the species richness in a positive way,
while, pasture share had a negative effect. Indicators of hydrological alteration were found to be the best
predictors for the differences in functional richness. This integrated model framework was found to be
suitable for analysis of complex environmental conditions in river basin management. A key message
would be the significance of forest area preservation and ecohydrological restoration in maintaining both

phytoplankton richness and their functional role in river ecosystems.

Ck¥E: Science of the Total Environment Hifix#: 2022, DOI:10.1016/j.scitotenv.2022.158209)

Human activities induce potential aquatic threats of micropollutants
in Danjiangkou Reservoir, the largest artificial freshwater lake in
Asia

Chen, Miao; Jin, Xiaowei; Liu, Yang; %%

Freshwater biodiversity and ecosystem services may decline because of toxicant input, and other
environmental variables often co-occur with contaminants to jeopardize the freshwater ecosystem. In this
study, Danjiangkou Reservoir (DJKR) in central China was selected as the target research area to
investigate the impact of multiple categories of micropollutants coupled with other stressors on the
reservoir ecosystem. A total of 140 samples were collected from 28 sites in DJKR, and 124
micropollutants, including pesticides, organophosphate esters (OPEs), psychoactive substances,
antiviral drugs, and pharmaceutical and personal care products, were quantified. A total of 108
micropollutants were detected in the water samples, with sum concentrations ranging from 82.35 ng.L™*
to 1436.57 ng.L?%, and 71 of them had a detection frequency above 50%, indicating the prevailing
micropollutant contamination in the reservoir. The most severe pollution and risks were observed in the
tributaries of DJKR. Pesticides (neonicotinoid and triazine) and OPEs were the major contributors to the
ecological risk in the reservoir. Insecticides, herbicides, and OPEs accounted for the majority of the risks
to fish, algae, and invertebrates, respectively. The determined priority pollutants should be paid
increased attention. Environmental variables and human activities, such as human land use, induced the
potential aquatic threats of micropollutants in DJKR. Results demonstrated that micropollutant pollution
was one of the dominant pressures faced by aquatic organisms and human beings, and human activities

played important roles as well.

(CRJE: Science of the Total Environment HifiR4FE: 2022, DOI:10.1016/j.scitotenv.2022.157843)

Future water security in the major basins of China under the 1.5
degrees C and 2.0 degrees C global warming scenarios

Zhai, Ran; Tao, Fulu; Chen, Yi; 2

Freshwater is an essential resource for human lives, agriculture, industry, and ecology. Future water
supply, water withdrawal, and water security under the impacts of climate change and human
interventions have been of key concern. Numerous studies have projected future changes in river runoff
and surface water resources under climate change. However, the changes in the major water withdrawal
components including agricultural irrigation water, industrial, domestic and ecological water withdrawal,

52



MmARmH A (10-12 )

as well as the balance between water supply and withdrawal, under the joint impacts of climate change
and socio-economic development have been seldom investigated, especially at the basin and national
scales. In this study, changes in surface water resources, agricultural irrigation water, industrial, domestic
and ecological water withdrawal, as well as the balances between water supply and withdrawal, under
the baseline climate (2006-2015), 1.5 degrees C and 2.0 degrees C warming scenarios (2106-2115) in
the 10 major basins across China, were investigated by combining modelling and local census data. The
results showed that water withdrawal exceeded water supply in the basins of Liao River, Northwest River,
Hai River, Yellow River and Huai River in the baseline period. Under the 1.5 degrees C and 2.0 degrees
C warming scenarios, the shortage of water resources would aggravate in the above-mentioned basins
and the Songhua River basin. And the surplus of water resources would reduce substantially in the
basins of Yangtze River, Southeast River and Pearl River. Overall, the difference between water supply
and water withdrawal was 435.88 billion m(3) during the baseline period, and would be 261.84 and
218.39 billion m(3), respectively, under the 1.5 degrees C and 2.0 degrees C warming scenarios. This
study provides a comprehensive perspective on future water security in the 10 major basins across
China, has important implications for water resources management and climate change adaptation.

CR¥E: Science of the Total Environment Hfi#FE: 2022, DOI:10.1016/j.scitotenv.2022.157928 )

From the water sources of the Tibetan Plateau to the ocean: State of
nutrients in the Changjiang linked to land use changes and climate
variability

Zhang, Jing; Zhang, Guosen; Du, Yanan; %

Anthropogenic activity is an important driver of changes in the chemistry of nutrients (N, P, and Si) over
watersheds at the sub-continental scale (e.g., 10(6) km(2)) and can markedly modify their seaward fluxes
to the global ocean. In the present study, we reviewed the current status of nutrient chemistry in
Changjiang (Yangtze River) based on data collected through 11 expeditions along a river course
spanning 4,500 km and 15-20 major tributaries during 1997-2016 as well as monthly monitoring at the
river mouth since 1980. The data were analyzed together with published results in the literature to
synthesize the recent developments and current state of nutrients in the Changjiang. Previously
published results from the Qinghai-Tibetan Plateau head waters were included to realize the systematics
of nutrients for the whole drainage basin. Here, we showed that tributaries of the upper reaches of
watersheds collectively determine the regime with high concentration and skewed species ratio of
nutrients in the Changjiang mainstream, producing profound effects over a water course of 2,000-2,500
km further downstream and until the river mouth. Moreover, using data across the Three Gorges
Reservoir (TGR) during 2003-2016, we evaluated the trapping and/or amplifying effects of the Three
Gorges Dam (TGD) on nutrient chemistry. Tide-influenced river delta contributed an additional 20%
dissolved inorganic phosphorus and 5-10% dissolved inorganic nitrogen and dissolved silicates to the
seaward flux, dramatically affecting the stoichiometry of nutrients at the river mouth. Next, based on
compiled data on supply and export, legacy nutrients were evaluated. Both nitrogen and phosphorus are
in the accumulation phase over the watersheds, and the legacy nutrient fluxes are much higher than the
annual riverine seaward fluxes. Finally, we demonstrated that the seaward fluxes of anthropogenic
nutrients from the Changjiang exceed those from other top 10 largest rivers on this planet, which can be

attributed to land use changes in the China over the last three to four decades.

(KJ&: Science China-Earth Sciences HihR4F: 2022, DOI: 10.1007/s11430-021-9969-0)
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Evaluation of water quality at national scale from 2011 to 2021:
Advances and challenges

Ape

Zhang, Wengiang; Han, Songjie; Zhang, Dianwei; %

More environmental policies and larger investments in protecting the aquatic environment in China have
been made in the last decade than previously. It is important to assess how this will affect river water
quality. Here, changes in water quality in China between 2011 and 2021 are assessed. Water bodies
meeting class Ill or better defined in the Chinese Environmental Quality Standards for Surface Water
(GB3838-2002) were labeled WQI, water bodies meeting class V or better but below class Ill were
labeled WQII, and water bodies below class V were labeled WQIII. The percentage of WQI water bodies
increased from 66.1 % in 2011 to 81.0 % in 2021, and the percentages of WQII and WQIIl water bodies
decreased between 2011 and 2021. The percentage of WQI water bodies increased more quickly and
the percentage WQIIl water bodies decreased more quickly after 2017 than between 2011 and 2016. The
percentages of WQI water bodies in the Northwest River Basin (RB), Pearl RB, Southeast RB,
Southwest RB, and Yangtze RB were >80 %, and were higher than the percentages of WQI water bodies
in the other five RBs. The percentages of WQI and WQII water bodies increased but the percentage of
WQIIl water bodies decreased in the Hai RB. The percentage of WQI water bodies increased but the
percentages of WQIl and WQIIl water bodies decreased in the Huai RB, Liao RB, Yangtze RB, and
Yellow RB. The river monitoring capacity increased and pollution sources, particularly point sources,
became more controlled, and this improved river water quality. River management in China has passed
the first stage of controlling pollution sources after 10 years of centralized management. The next stage
should be focused on strengthening control of non-point sources of pollution and rehabilitating ecological
systems to improve river health.

CRJE: Science of the Total Environment HJR4: 2022, DOI:10.1016/j.scitotenv.2022.157803)

Dynamics and controls of inland water CH4 emissions across the
Conterminous United States: 1860-2019

Yao, Yuanzhi; Tian, Hangin; Xu, Xiaofeng; 4

Inland waters (rivers, lakes, and reservoirs) have been recognized as hotspots of methane (CHa)
emissions. However, the magnitude and spatiotemporal pattern of CH4 emissions and their underlying
mechanisms remain largely unknown due to a lack of process-based quantification of CHa4 production,
consumption, and evasion within the aquatic ecosystem. Here we developed a process-based aquatic
CHa module within the framework of the Dynamic Land Ecosystem Model (DLEM) to explicitly simulate
inland water carbon fluxes and the associated CH4 processes. We further applied this model to assess
the inland-water CH4 emissions across the conterminous United States (CONUS) as affected by the
climate variability, land use, fertilizer nitrogen (N) application, atmospheric N deposition, and rising
atmospheric CO2 concentration during 1860-2019. The inland water CH4 emissions across the CONUS
had doubled from the 1860s (1.65 +/- 0.18 Tg CHas-C center dot yr) to the 2010s (3.73 +/- 0.36 Tg CH4-C
center dot yr). In the 2000s, inland water accounts for 8% of the regional CH4 budget that offsets 11-14%
of the terrestrial C uptake across the CONUS. Our study showed that the small headwater streams (1st
-3rd order) account for 49% of the diffusive CHa4, and reservoirs constitute 50% of the ebullitive CH4
emissions during the 2010s. Climate change and variability played a dominant role in the increased CHa4

emissions from rivers and lakes. This study implies that effective mitigation strategies to reduce CHg4
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emissions should pay much attention to global climate change and headwater stream management.

CR¥E: Water Research #5: 224 HiR4F: 2022, DOI:10.1016/j.watres.2022.119043)

Nitrate concentrations predominantly driven by human, climate, and
soil properties in US rivers

Sadayappan, Kayalvizhi; Kerins, Devon; Shen, Chaopeng; %5

Nitrate is one of the most widespread and persistent pollutants in our time. Our understanding of nitrate
dynamics has advanced substantially in the past decades, although its predominant drivers across
gradients of climate, land use, and geology have remained elusive. Here we collated nitrate data from
2061 rivers along with 32 watershed characteristic indexes and developed machine learning models to
reconstruct long-term mean (multi-year average) nitrate concentrations in the contiguous United States
(CONUS). The trained models show similarly satisfactory model performance and can predict nitrate
concentrations in chemically-ungauged places with about 70% accuracy. Further analysis revealed that
five (out of 32) indexes (drivers) can explain about 70% of spatial variations in mean nitrate
concentrations. The five influential drivers are nitrogen application rates Nrate and urban area Aurban%
(human drivers), mean annual precipitation and temperature (climate drivers), and sand percent Sand%
(soil property driver). Nitrate concentrations in undeveloped sites are primarily modulated by climate and
soil property; they decrease with increasing mean discharge and Sand%. Nitrate concentrations in
agriculture and urban sites increase with Nrate and Aurban% until reaching their apparent maxima
around 10,000 kg/km2/yr and around 25%, respectively. Results indicate that nitrate concentrations may
remain similar or increase with growing human population. In addition, nitrate concentrations can
increase even without human input, as warming escalates water demand and reduces mean discharge in
many places. These results allude to a conceptual model that highlights the impacts of distinct drivers:
while human drivers predominate nitrogen input to land and rivers, climate drivers and soil properties
modulate its transport and transformation, the balance of which determine long-term mean
concentrations. Such mechanism-based insights and forecasting capabilities are essential for water

management as we expect changing climate and growing agriculture and urbanization.

(CRJ&: Water Research #: 226 Hfx4: 2022, DOI:10.1016/j.watres.2022.119295)

Ecological dynamics and impacts of viruses in Chinese and global
estuaries

Cai, Lanlan; Feng, Chao; Xie, Le; %

Estuaries are important ecosystems providing irreplaceable services for humankind and, in turn, are
extensively influenced by human activities and climate changes. Microbial processes, which are largely
controlled by viruses, are always responsible for the ecological function and environmental problems in
estuaries. However, we know little about the ecology and importance of viruses in estuarine systems.
Here, we investigated viral ecological dynamics in estuarine systems on local (four largest estuaries in
China in different seasons) and global scales. Viral production varied by almost 20-fold in Chinese
estuaries with significant seasonality, being responsible for the removal of 1.41%-21.45% of the
bacterioplankton standing stock each day, and contributed directly to the organic carbon pool by
releasing an average of 3.57 mu g of cellular carbon per liter per day. By compiling data from 21
estuaries across the world, we found for the first time that viral population size peaked at mid-latitude and
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viral production increased towards the equator in estuarine ecosystems. The results indicated the higher
viral impact on microbial mortality and dissolved organic matter cycling in tropical estuaries. Our field
investigation and global synthesized analysis provide compelling evidence of spatiotemporal variations in
estuarine viral dynamics. The global view of viral impacts on estuarine microbial mortality offers important
insight for incorporating viruses into ecological models and understanding the environmental implications

of the tropicalization of temperate aquatic ecosystems under a scenario of climate warming.

CR¥E: Water Research #5: 226 HiR4FE: 2022, DOI:10.1016/j.watres.2022.119237)

Impacts of land use land cover change and climate change on river
hydro-morphology- a review of research studies in tropical regions

Kayitesi, Naomie M.; Guzha, Alphonce C.; Mariethoz, Gregoire

Tropical regions have experienced the fastest Land Use Land Cover Change (LULCC) in the last
decades, coupled with climate change (CC) this has affected the hydrological and geomorphological
processes of river systems. With the increased demand for land, the general trend has been the loss of
forest land to agriculture and settlements. These changes have altered the water balance components
through enhanced or reduced evaporation, peak flow, flooding, and river morphology. The aim of this
review paper is to provide a meta-analysis on the effects of spatiotemporal changes in climate and LULC
on river hydro-morphology in the tropics. Following a systematic search, 60 case studies were identified,
of which the majority (68%) experienced forest loss due to agricultural and urban expansion, resulting in
increased streamflow, surface flow, and total water yield and decreased ET and groundwater recharge.
12% of the case studies showed the impacts of LULCC on channel morphology features through
sediment transport and riverbank erosion. Results from this study show limited correlation between
LULCC and hydrological variables, indicating that there are likely other factors controlling hydrological
processes. Catchment heterogeneity including soil and topography play an important role. Based on
studies that project these changes into the future, similar trends are expected over the next decades, with
differences based on LU and climate scenarios. There are still limited studies on river hydro-morphology
responses to LULCC and CC in the tropics despite the major changes taking place there. In light of future

changes, more studies are needed to improve our understanding.

(CRJE: Journal of Hydrology #: 615 HifR4E: 2022, DOI: 10.1016/j.jhydrol.2022.128702)

Global-scale characterization of streamflow extremes

Kuntla, Sai Kiran; Saharia, Manabendra; Kirstetter, Pierre

The increasing risk of floods across the globe needs focused attention because of the extensive damage
to human lives and economy. A comprehensive understanding of its causative factors is of vital
importance. Yet catchment characterization studies are generally limited to case studies or regional
domains. A comprehensive global characterization is currently unavailable, which requires collecting and
collating a large number of datasets over vast areas. This study embraces large-sample data-driven
science as a new paradigm to characterize streamflow extremes by utilizing global datasets of
physiographic explanatory variables that could explain various facets of extreme streamflows. Along with
the spatial and temporal variations of high streamflow extremes, their correlation with various catchment
characteristics such as geomorphology, meteorology, climatology, landcover, lithology, etc. were

examined. The multidimensional relationships between the streamflow extremes and catchment
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characteristics were modeled using a Random Forest approach and combined with an interpretable

machine learning framework to identify the most dominant factors in varying climate classes.
Interpretation with SHAP (SHapley Additive exPlanations) reveals that meteorological variables are the
most influential variables across the climatic classes. However, the variables and their influences change
among different climatic classes. Moreover, different geomorphological variables come into dominance
across climatic classes (such as basin relief in warm temperate and drainage texture in arid climates).
Overall, the insights from the study could play a crucial role in predicting the unit peak discharge at
ungauged stations from the known catchment characteristics. Moreover, these findings can also play a

crucial role in formulating risk management strategy.

CRJFE: Journal of Hydrology #: 615 Hifz4F: 2022, DOI:10.1016/j.jhydrol.2022.128668 )

Diversified evapotranspiration responses to climatic change and
vegetation greening in eight global great river basins

Hu, Shi; Mo, Xingguo

Accurately quantifying the impacts of climate change on global hydrological cycles is essential for water
resource management. Integrated with the Global Land Surface Satellite (GLASS) leaf area index (LAI),
the actual evapotranspiration (ETa) from 1981 to 2012 in eight major river basins (Amazon, Mississippi,
Yangtze, Mekong, Lena, Murray-Darling, Nile, and Rhine) was simulated with the VIP (Vegetation
Interface Processes) ecohydro-logical dynamic model. The sensitivities and contributions of ETa to
climatic change and vegetation greening were explored with the elasticity coefficient method. The results
showed that the simulated monthly ETa was consistent with the eddy covariance measurements
(determination coefficient (R?) ranged from 0.5 to 0.85, p < 0.01). The simulated annual ETa was also in
good agreement with those from the annual water balance (R? = 0.89, p < 0.01) across the eight basins.
The relative annual ETa trends in the Amazon and Mississippi basins were negative, approximately-0.09 %
year-1, whereas the annual increasing trends in other basins ranged from 0.16 % year-1 to 0.39 % year-1.
In the Yangtze and Mekong basins, ETa was more sensitive to vegetation greening, whereas climatic
changes were the primary drivers of ETa tendencies in the other six basins in which the dominant driving
factors were different, shifted from precipitation in the Mississippi, Murray-Darling and Nile basins to solar
radiation in the Amazon basin. Specifically, precipitation and air temperature equivalently contributed to
the ETa trend in the Lena Basin. The variations in ETa were strongly linked with El Nin similar to o events
in the Amazon basin (energy-limited region) and Murray-Darling basin (water-limited region), reflecting

the impacts of global climate extremes.

CR¥E: Journal of Hydrology #&: 613 HAR4E: 2022, DOI:10.1016/j.jhydrol.2022.128411)

Occurrence, health risk, and removal efficiency assessment of volatile
organic compounds in drinking water treatment plants (DWTPs): An
investigation of seven major river basins across China

Zhang, Kunfeng; Chang, Sheng; Wang, Enrui; %%
The presence of volatile organic compounds (VOCSs) in drinking water has the potential to harm human
health and undermine public confidence. Hence, this is the first study to comprehensively investigate

concentrations of 25 VOCs in the 146 drinking water treatment plants (DWTPS) in 24 cities across seven
major river basins (including the Yangtze River, Yellow River, Haihe River, Songhua River, Liaohe River,
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Pearl River, and Huaihe River), China. The occurrence, human health, and olfactory risks, as well as
removal efficiency of VOCs in DWTPs, were evaluated. The findings revealed that 21 VOCs were
detected, with concentrations ranging from not detected to 99.10 mu g/L (trichloromethane). The
maximum concentrations of trichloroacetaldehyde (54.90 mu g/L) and trichloromethane (99.10 mu g/L)
exceeded China's regulated values (GB 5749-2006/2022). The con-centrations of VOCs and water
quality parameters showed a strong positive correlation. Human health and ol-factory risks assessment
indicated that drinking water exposures do not pose carcinogenic (CR < 10-6) and non -carcinogenic (HI
< 1) health risks to consumers, nor do olfactory and taste hazards (OHI < 1). However, it is worth
mentioning that due to the relatively high concentrations of some VOCs (trichloroacetaldehyde, acrolein,
and trichloromethane), the health risk posed by them are still a major concern that needs to be
addressed. Finally, the removal efficiency of VOCs is low in 146 DWTPs (mean of 12.91%-76.79%).
Taken together, adding advanced treatment procedures for the purpose of improving the removal
efficiency of pollutants of DWTPs in the future is an urgent priority.

(R¥F: Journal of Cleaner Production #5::372 Hifi4F: 2022, DOI:10.1016/j.jclepro.2022.133762)

Hydroclimatic intensity change in China during the past decades and
its future trend based on CMIP5/6

Zheng, Yanxin; Li, Shuanglin; He, Shengping; %

Changes in the hydrological cycle have far reaching impacts on agricultural productivity, transport
availability, energy supply. For example, increasing intensity and declining frequency of rainfall in China
have led to a prolonged period of drought as well as more floods, with serious impacts on economics and
environment. Different hydrological indices, for instance the accumulated precipitation, the Palmer
drought severity index etc., which can reflect the intensity of precipitation or drought, have been
proposed to understand the change of hydrological cycle. However, they lead to obvious disagreements
in case of China's hydrological cycle because various indices emphasis mainly on either wet or dry
feature of the hydrological cycle. The disagreements interfere our ability to manage environmental assets,
drought risks, and flood hazards. To reconcile these dis-agreements, this study has utlized a
hydroclimatic intensity index (HY-INT) which is proposed innovatively by previous study with advantages
in quantifying the intensity of hydrological cycle. HY-INT integrates and am-plifies the signals of
precipitation intensity and dry spell length, viewing the response of these two metrics to warming as
deeply interconnected. An increase of HY-INT represents the accelerated hydrological cycle and the
increased risks of wet and/or dry extremes. Based on the daily gauged precipitation at 540 stations within
mainland China, this study has assessed the change of HY-INT in China during 1961-2017. The results
show an increasing trend of HY-INT in central-east China, indicating the increasing intensity of
hydrological cycle (i.e., more severe droughts and/or rainfall events). While a decreasing trend of HY-INT
is observed in northwestern China which implies less wet-dry extremes. Future change of HY-INT is
further assessed based on the outputs from climate models in the Coupled Model Inter-comparison
Project phase 5 and phase 6 (CMIP5 and CMIP6) under the more realistic medium stabilization emission
scenarios. The models are weighted by the performances in reproducing both spatial distribution and
inter-annual variability of observed HY-INT. Results of weighted multi-model ensemble suggest an
increased hydrological cycle over most part of China, especially in the Yangtze River Basin, indicating
more wet-dry extremes. While an exception is seen in northwest China where the HY-INT will decline due

to the dominance of the decreased dry spell length over the increased precipitation intensity. This reveals
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an alleviated intensity of hydrological cycle and fewer wet-dry extreme events therein, similar to the
change in recent decades. The changes of HY-INT are attributed to the different variation patterns in the
pre-cipitation probability, which are associated with the change in atmospheric instability and moisture
content.

10.1016/j.jhydrol.2022.128437

CK¥E: Journal of Hydrology #5: 613 HikR4E: 2022, DOI:10.1016/j.jhydrol.2022.128437)
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AR .

FETIX—BRAR, WEFUE AL T 0 AR B K T R “ IR TR R 2R« FIRNZAI SRR A
25 L R PR AL, A3 A i P /K RO TG &5 R EAT T 200K S5 RSB, 220 AT A RE
RN DX IR P K T (AN E PEVE R REVT IE 2R S PG R Al T

FER AU UG RO 45 & N Bs LRI A AR R L, 1Rt — B WGt 2E
WHIBEIRDS AR RIS BE . AT B KBEAT T Ge v o0 A iUl & AR A A AR e, DA
TR AR ffy 8 TR 1 AW s P K AR AR A 15 7 S B/ A A Te] A AE BB AR B AR AR s, WM 17 B
Uiy [ K TOUAG AN A GE PE SRR, UEM] TIRILA R KR R AT M. MK ER:
https://doi.org/10.1038/s41467-022-34006-0

Gl EREBFER,  https://www.cas.cn/cm/202301/t20230130 4873462.shtml, HR 4 AH 56 7k %)

SHAKRBEBERERSRE AL BRIk =

1 X AR 52 e RO IR TP R SR B R 2 —, FURF IR A A X SRR 2A . I
SROKSCRE AR . AERE S AR RN K 0 LA T3 T B A S B o A D9 R AR A K P
R o o v 4 R A s i AL L XK B ) B AL AR 78, T4 BR 2 1/6 N R HH oK .
PRI, ARURACHR T 5N, AERAAE B i AR S R A s A R R A R . DA,
A B A AR T AR R 7K ST R PR R M0 A A AR A A DU 5 24 3t K 5 e L 1 i 22
AT 32 ST I IR SRR R ZAE A KIRBRARIB B, Bk 1 O™ it 2 S 1 AR
fkEgte, MR ES &, MTE. KRN B bR A RS 1
Hotik, TR TR KSCA T RIS SRR . 1Ak, AR 5T ALK E R
TR B Pl R RN A U AT AE A H

BEoxt B AR ), AR T s R T IR AR A 5 2 B I R AT A 22 i AT 5 A A
ST W FE I o R o A UK SRS DHSVM  (Distributed Hydrology Soil Vegetation
Model) 1, #E& RS BRACIBERFIVENKPERTIRER, S5 BAMEI . MEEERZR KE
IBATHBER AR GO SR, WRR . RSB SR KELRE., LI E /KEET7 kR
RUPBAURCR, 7= JETl 7 B AR5 Ll B b ) s i AR S 3h A8 38 A0 B /K SCRUR
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HAARH A (1012 A)

WL S REW]: 1) 1965 E £ 2019 R[], b isA &5 78 s A8 ) R RUE B
P TR MK A XGE, MRS B R R EEER. 2) FREL,
PN T K AR I DTHR R 1 52 1 2 N ka3, VR KR T il B AR ALY T B R A
X ARE L, WEESOKIRS TTik R AR (e B, LA ) H I [a] B 3=+
SR T DR IEAR I A AL T TR SR N R A . 3) JK IR BAAR A AR R
IR “HIEIE” AER, B N IAR IR RS DTSR R RN (<2%) . 4) BEERE
T IRRFSE TR, AR DA SFEARIR R 8 8% /e A, K5 2 BRI E M B 2%,
i B IRV » B AR 2R T T TCVE G A Bka 3, w85 A 2 39T 100 5 SR X 7K B A R R o
Ve HE— 2B DL, DAERT FUH R A IR RER B0 200 T Rl S5 72 TS UL S5 72 P 45
Ko AL R TARRAES ST . NSRS, JCHRASRKBERS, AT BRI
OSSR Bl , R AN SR R iRt DN S S R R0

CRJE:  http://mww.itpcas.cas.cn/new_kycg/new Kyjz/202212/t20221201 6558071.html AR4AH & k4 1%

Bl R A E SIRX T REHR A B

HoR R R IEH AR, ARy KR, WA 2 5 A WA S AR R 57.6%,
R E EEAIADATIX Z —. H 20 40 90 FAKRLIR, ZABRAMRM, 5w F X
KR 7> ARSI B SO 3, R BB A IITE Hh D — R 2845 o 57 e S A Bt 38 7 PR FL s PRy
BRI, /052 B NSEE N, DR S 320 AT AR B3t Jse e A AR AR TE 5
R UFEAAL I EE “HRRaR” .

S REIRHCHE AT 2018 SR AE =~ SR PY R 2R LI B BTG DL GE T R K S
RO L s 2 e 7 e e JEUAPT P ol H < P 5 0 S8R [T AR = A A AN Rk DX F S 7R Y
R CEEARRE. hr e SN HEAT T IAK B ERR A X A5, 1Rl 7R3
RASRTINEl Y- 2 AR S IWNIAY & PR NER A=A LE - SN R URES It ) Lt P S VA
AR, T EEAR R SRR T AR .

AR 75 el e SR DX AR R SRR AR IR AR A, B T 11 IAKS 75 e S ) 70 D R RUIX
7 DA P -2 B R AR T X, s L AR AR & LI 26 AE AR R B = 2Hi0a . 2 T XUX Y
EARHE-ZE S, A2 P X B A - A DU R RIASE - P4 JX-Z B TR P X B0 4o 5 - 35 55
fire WA, KA. KEZRWBHIYAME, AFEKEANZRNL HET 2012
FEWRAKED KA, A TFRXH EARRNIESAE 2017 ELARTARR AR E s 0T 78 K- XU
[ FH DX FR L 0 B A3 55 20 15 R BN IR, L B0 A IR AR 2 4 T Y 55 7 5 1E 2020 4 T BONARSE
ZJaAKED s AT R F AR ARA AR P 2IZ Y k. M 2018 ££-2021 4 H
FAXS AR GRS T4 —SEAT KA K 28— D SR, A2 T3 RUX R A K A
ACIFERI N, BAYRRZFTIERA, AT 08 KGR EE T X R 5 S5 7E 2019 524 B
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[]
#aRBsH s (1012 /)

RHKER, 2020 F1 2021 FKEARAHXNREE : AL T VX H R AEE FRIAEE 2019 A
IR KA, T AR 2019 4F 1 R 5 I A A Ok

N T BB BEANRSAG R 5 XHEAAR A IR, AR FK S AR AT XU
AR RIS BEAT T 15 3 HE A, AN RS0 X 32 0 VE AR A B S R AN [,
HAFR A B T A E . EZIIX, AT FEsR e Ay sk EZR A £ 7
X EAE X, 2R I S B 2 4 0 2R AEPE X, B2 A it i in
P53 R A

BHIFN G BT T =AM A XA K R 24, Al 1 AN TR B e
IKEARAHIFENE, 5 BT FUAN R B 5 0 E AR A I TR EE S 1 B SR kA

CRIE: http://www.itpcas.cas.cn/new_kyca/new Kyjz/202210/t20221025 6539289.html) H45 AH ¢ 28 Bl 4w 1%)

MRk #hE B EIE M B RS R A AR Ak E

R 5 e SR A PR AR AL 2 18 SR R T BN VR I e JR PG I B 4R
iV VATV S G b e I N W e R o TR € bW VA TE - nt SR |
0 25 ST R = SR P IR Y KA R AR R AR AR o S DA TR T i e i P S X K AR A I A
L e A SR AL BAT BB S 3 H 5 2 R R R AR 1 S U2 42 1] (R BT T8 R

R 10 WA = L w5778 = =1 v Y i A B B 4 =<3 v Y B ) Ml = M i
90 FEANK LA, 32 RE/KIG AN KR RO B, 355 e S P i DX I L 2 95K

SOME T DX A A IR AN S T R B, SR T E AN R

ZOSCE RS — RE AR BT 75 58 e i i B A 7 DA S AE XA 41 SR K B A
IR RELE, WORRBRK, I A DKERPENA L. L RKAME BB RS . T 8D RGEH
IRSCT G GERE, SRR, o e S 7K BT O TR 2 I R K, 3 DA A
PR A R Ab 2

L

ek Jir R 22 B 7 24 2l T 45 KU1/ R RS E B 38 R B et DN SRR 1,
T e JE P VA A T 25 UK R R B 3 Bk, B BT R SE AR SRR AR
REHE

8

3o

FEG IR R, W 45 vk K A7 _E kIR AT IX 0.25-0.35 0K, 45 424
WAKAL T B —

LREBRBATWIM S . NIRRT TR R, B SURBL, A2 45 vk K
i bR S R PR R R KA, A R AR A R BRI 18-25%. X ARl KK

ST HT T AR R, B TR B NHILR 0 59-66%, BUIHL Tk Hhefs (LR 5
PR P OFR RIS SR R 0 T B L4«
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]
kB AE (10-12 A)

BHIFN A BE— D e R DL, 75 e SR G B R 7K TR T g 5 X ALy i R AE A R

W FE DX DA R 28N — B LI HCE N T 3% IS A AT 7 e 287 A 13 3l 1 I =

H AT HZOKF TEBE LR TR, IR TN Rl X ok BIE Rl

AL Bl W R AR A A 2 T K, SRR X NE - i T KA AR 2 B A

WG, KB T /KRG 5525 50 v R P PV KA 2 2R A o 12 B A R Bl —— 75 8y A
VA B 7K A M I b CUAE [ 5 e IR 2 B v M el

(GRJs: _https://paper.sciencenet.cn//htmlpaper/2022/11/202211221151740077196.shtm, H2 4 4H 6 2 BE 4w 3

FatR R R 7K (AAIW) O 5 3 B FN36IE BR 12 3R &R

Hh [ R B B YR T T T R IR PR B I K R SR = (LTO) B AT AL AR
PLES 2 I I 5 R 5 T =R il 27K (AAIW), 7 T =Fh AAIW IR A B R 3 42 .
A TR B AR B R H O — 1 R 3R AE AT Geophysical Research Letters ¢ (3t
RGO O b, AfEE QR BN BYEE AT AT

AAIW 52— Pl e g KA R AR A I (SAF) il T BRI K 1 e B T R ARGR TR 7K (AASW),
FE RN ariz 5 B KPR R PR LA 70 50, SRR IR L 0K BR AL E IR #RUE
HAREZYW . T REEERM R H g 2, JAT AAIW IR LAz B2 KB i
INERZ, BRI, AAIW BT RAE A AR FATIAF R H3L

5 UMER AL SR e KB FEANE, BT TON ] 1 — RO B LS 2 S0k, Xt
Argo I FERNEE RT3 AT B E 028, IR AR KRR R R H =R AAIW. — 2R
FIACTHEE AAIW, BT SAF LB S T T ik pu il 1, 2 BE e SIS 21 R AT K R
IR ARGE: —IEHACETE AAIW, JERLCT SAF JE BT ORI, Bt SAF Bl 8 v
e, BEJEAEIRE KRS SBOLERE R, B R =R AAIW, i AR 1)
AAIW, 734 SAF AR EE(PF) - 18] (8 DX 48R, 2 £ 78 R o ik 2 0] (R Y DX Sk N et
Wl. 73 RE R ST ANBIRT FUEE A — B0 (HIZBF R I T AEAS Rl X] BAS [R] 2L )
AAIW. AN, ZFFE T IR 1 LS 5% ST HORAE AE R R AUl A% St 1 70 2K 75
PAELLX A ) AAIW BT THI AR 35

CRIE:  http://www.scsio.cas.cn/news/kydt/202211/t20221108 6546025.html, HE 4R AH < 75 Bl 4w %)

P FRXAHEKRETLTAR

TV BRI DX T 22 A TR L ) N SR AAT A R YRS R B a2l RRER R B OB
HE. PR TRIX, 2 LI BRAT” K2R . FIRE R,
HAZS RGN 20K SR AR AR Uk LG 55 - 72 R AR AN ARG s i 3 R 4
T, T RXENAKERE T RER. SR, H T A & KRS AR R G
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HAARH A (1012 A)

W FEARRT Sk =, (87519 B 7K R Bh A AR A B HAF XU AR A AT S 3 A w2 AL Al 1 AT
7 -

BRG], o R e S AR 2S5 SR T 7T P e 5 R A 2 B 5 s U PR T
W7 A HIBAIE T SRTM DEM A2 25040 LA KB 7 Landsat #ds, 256 R A KARSE . BIMH
A BEHLARMAE Y ST VER I T AR - - B K B AR AR, RGP 7+ 57
[X 9619 MHIH B /K B Fal AL F T REUARM R E BIEAL 7RIS
B S A E K AR Z TR SRR FE

ZEIRFRW]: 1990-2020 4F, LWl E K E KEMERNEKEDH T T 27.94 Gt
144.21 Gt. WIAE /K 2P ZE 1, 3500 KA R HIA £ Z40IR%, 3500 K LA L 178
THABY K. BENIARARGE RN, NSETESRHEIA & K B A B B 2 v AR, ik
96% 1A & 7K B A T ULl A SIS SRR o AWECLR G PP 1 rh I X A & K B AR AL
ik, NZEAER A I X R SR OE T T G il RS SR SR SRS T BB Rk 2 A

CRIE:  http://www.egi.cas.cn/xwdt/kydt 163364/202210/t20221031 6542078.html HRHEAH ¢ %k 413

BRI BT R HERE T

IR IRA =S N2 R W N w1 N 32 R A DI ER5 = T o 219/ N mb 1 R WS DI -2
W . SRR, Rt AR AR AR O U FE R T,
W B REMASGE SR, V2R AR A b # O A TR . T-5
DX PR s Vb B AR AR AE AR BN R S XAFAE W B 2 57 TBLA BT, 2 RTE R
A5 AR AT 5T SRR b DM 35 58 e ST e A b B e A, X e ] A KPR PAY ] —— 5 BEL AT
SRR AT FUR D, 2SI KNS Bk A o, X URAA UK, b AR AL
ll=2 S e | R e N

BEXF DA IR, Hp R B R A 2 M B 5T BT SR N A S [ 5K s S S AT
SUFRIE T AR AT Mann-Kendall #3545 56 STk AR RBURE 70 &5 7 ik 8 B s 17 B LR
T BB A S 5 A RS R[] (R AR

SRR, RUFET R L Bk ¥ T #8  AARR] 5 55 ] 4 4 b B 5330 LA 3.8503 X 107 kg /4F (p
< 0.01)#1 47.198X 107 kg /4E3#F N % (2001 42 2019 4F) , #b EXNKEMAEREH
P AR A BE S IR o R T ) L A L 1R P 2 6 T R S T ) A B b B 4 i) A
21.807 X107 kg /4EA1 27.774 X 107kg 4EHEZR K (2001 4£5 2019 4E) , MvbERHERR
BHONEUR A TTIRER BB, BRIFEI A, AR = AR R I o b AR STk R K
W FE 4 R T 7 AR AR Aot 52 X R B Py e o sy b B 1 S L 2 G EE 22

CRE: _http://www.egi.cas.cn/xwdt/kydt_163364/202211/t20221128 6556758.html, 3 HH <% Rl 4w
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HAARH A (1012 A)

HWIHP R BRI THE RS (RP) HYESHE

4T ) BRI VA A P AR AR R O A2 7 R G A — BRI R 2 AU S 8 S B T
FRGENFIFI G T 5 AN 2, 26K 2 B0t 7038 DL IE TUA IR B RR #h (P+V) N kA, 228 T B A
(P-1M1)s XML £h (P+1) AL B R 5 P+ ML R ASBE(TRS “IRP” ), B 4710 iim
BEAE P ERAG AR A BN PAAAE IR ) “ 8RR 7 o IRP FEWIVE 32 70 A1 BT AIE 2
NOARP FFAERIBE U # X . AE NSRS BN ERARAE T T, VF 20 E R 2
B RR A S, T RS 5 IR SR S PR 50 0 Rl IRP (1 BORTRR T /K A4 B AR 1) IRP 1] g
XPEIEA S R G AR ERE T, SR 7 MR TR .«

FEULTE 50T, A R R g ot 3 2R 5 W T 50 P 6 S TN R RGBT PHINIP+V 2
FE TR FA K A R BRI A MR SRR 7T o 25 R I: (1) ARS8 e AR KSR, P+
TOIEAE A BRI BRI A s BAGmREE P+INT (0.01 - 0.7 mg/L) 2% B8 AW
SRR RN, T SR T RN IR S A B R o 0 . IR B B IR KR B AR IRP
SNEBERIGET i, FEANHI R R R 7 T B BRAE A . (2) @it s iR 2 A v
P+ B FEAASLIGUE S, PHI A AR R . A RS KARPR IR B 23 1
RO, %L P+ R L SR A A B = AR 522 IR SEA SRR, P+ S T i i B PR 433 £
WEZE B TRARG . B R K BN P+ TovE S SR R s A s fI e, i H4
b FLA AR P AR B R, 7R A 5 K AR S KU Ay o 75 R TV

(R¥E: _http://ww.niglas.ac.cn/xwdt_1_1/yjjz/202212/t20221219 6585637.html, #5655 % Bl 4w 1%

s B RiRES £ ME =R

WA R R KR AR P AR T 114 5 AR v A BRI 22—, A P R AT LA (DOMD
(RISR R EEL R 2 ELAZ R M R K AR B 2570 ) 1 TV W e R 7 AR e B RS
TR E A YA R, R ORE TR A B T 5 AE . A BRI 2SS A i K AR 4
AR S U BROE R ek 5.1 PgC yrt, T LU A HLR N T EE ) ) DOM SR i e 7K A4
TR SR WU f BB LR A TS SO R LAy o [RIIE, REHf %42 DOM ARG 5 A 7piE 1, %t
7K 22 A i) DRl 2K L 2L

PR FA OCHE RN FE) RFGJE DOM A& 77 Hha th BB U E I 2= 5k A
2N, ATTRZISCE 7512 DOM KIFAL RS & P o 5 2450 5 R PE 75T s a5
B B H BT RS RN, 122 AR A Tl e 2 A R 2 S F DOM
R A IR A A . T A WF ST P v 00 SRR 2 R ] SRV N
DOM JE NGl & SNV RIE -
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HAARH A (1012 A)

STk, P E R G R R B S AT TR SKIS M T AT TN K AR AR R I
B PSR NI SOOI A BN AR AT 1 O =42 1032 H U - {82 7] DOM Dl A HL i
AR5 [l SR 5T (FT-ICR MS) 80K, 704 1 BTl J/5 DOM (117> 120 BRAZ AL AR AL,
FFIE L IR 28 R IR 98 58 i DOM B nl FIRIPEIE , it — D4R T
PR DOM 2L RSN A= i P O 54 o

VIS TR, BN SRR R T AT ISR I RO s 5 T DOM )55 & M7k S
AP . RIFE AWM RV A BB (DOC) A&t (BDOC) & 43l A
1.15 +0.18x104 t C yr! £1 0.23 0.06<104 t C yr, ifi B H#IC A DOC A1 BDOC i &
430N 2.92 £0.42 <103 t C yr #1 0.53 +£0.07 <103 t C yr. 51 A& 4 W], K3l A DOC
A EAPNEY 34.0 2 62.3td?, BDOC jfi& )y 10.3 £ 25,5 td, HHHZ T A DOC I\l
BN 11.3% 182td?, BDOC#EN3.1ZE 46tdL. FT-ICR MS £ R, BWFMKA
ST 22 IR RN G 55 75 e A0 22 B Al A D (RIS = SN, oo JEE ANV R R By 288 B I 10y 1A &)
(AR R I 60 AR GBS 45 R, AR K I e B W B
R ETHER, KR BEKRRETMEE L.

(RJ5: _http:/iwww.niglas.ac.cn/xwdt_1_1/yjjz/202212/t20221212 6578888.html, #3548 5% 7% Bl 4 %)

iR ERMMESRSNMEKRASIRME

WA, R E R BER 7, A M H 0 A A (L T W R Y A A P ) R
Hh R 72 g R M B R BT TE R SKAZMRT I 03 S MR e e i L A & S B2
PESE TS T AR GE R IR A EAL 1 IH A A RS RS The, WA 1 3R WA T I Y TR
HEIOKE RKAEEPGRAL . WIAZE L 51Tk E RS, R H TR RS
HERL PO s

WA CEKE) MR E KRG RIEA TR G, 2R RK TR E B, X4
ERIF AR SIS 0 R URS, S A BRI ARG 5 XIS F s BRI T 3%, R
2 1L ZRObR FE A B 7 A= i (R AF) 3 20 A 2 o AR 2020 4 F s K I i 45 R o
FRIE 1km? PA_ERIRIEIAA 2670 4>, RIHHAR 80662.4km?, 1km?2 LA_F A T7K 3L 5156 F,
FIHEIAA 39697.1km?, &1t L HAH 120359.5km?.

S AR b FLAERS s b o7 B AT R, (8 AR DR e 25 SO W s BeAMie st it e B At
R TT T R AR AN AT B AR A o AR AR, 170 0 S BN A 25 I 55 (™ R AIRA
k= N E R EARAL . BTk, b E R R sOBEL ST T IS MRT TT 5355 AR e
RATEAL 7 E B RS IR S TR . EEERIUELLCE 7 AN
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HAARH A (1012 A)

(L) WA & PR IR R 7K 2 4 W B B AT, RS54 50% A D48 R R K, 7EAE LS
W RIS 10 AN EE ST T VA T A h 20K PR M AR 25 N 11 A5 B 2 ik 70% LA L.

(2) WP EAREERIAES TR, ERPIRE TR REMEN, AT 1km? fRR
VAR BT ST 1500 42 m3, KV T 47 Bedas il o 7K e S 7 28 2585 1000 42 m3.

(3) AT B RAEF R AR & R k2 R R EEH . DKITREA
%1, 10km? UL _E38A7EA 145 A4S, HOOH R s i AR o Ky i s AR ) 33.6%, {HEL A AT GDP

3l AT 45.0%F1 47.4%, Ak - i ARA 5 2 E 1 0.4%, Hivak 174 Eir
10%ft] GDP.

(&) WAREMZ M RFEENESRGZ —, 2B HUWNEE YR,

(5) ANV AR E YA P o S YR B AL, 2019 SEWIVA/K S FRAE TR & 4 EK
FEVATHIAR ) 30.8%, 1980 4FH: (5 bb ¥ 2wk 59.9%.

(6) WA EA EERRIFNE, MR Z TSI R, 2021 S54RI iR LA
5E T 306 MEF 5A Fikiif At X, HApyin) 5A Fikiii XX A 57 4, H 18.6%.

(7D WA AL T A 2522 4 o B B B A R 0 AN OB o5, VR PRAC T . 1T I 38
LSS TE XK IR A S 2 e R rh A% R R EER .

AL, WA B R ANV . TR BB TS S DX e S5 R 5 4507 T R % 5
EAEA

REWAEEARZ . B4, )z, AR ) S I B XA o, TR
A AR IRE A A

CL W & B IR /K HE V5 AT 15 B AS ZE A, TV 7K UR /K 5 22 4 B I SR AFAE 5

(2) JAKAEMEYGEI ™ E, e ks, MRS TR, ARG BN
E MR

(3) A AL 5 N5 5h 3 Inidk s i it 52 0 R 240 Rk 347

(4) BRIBALSRTS 5 R i R v g5k, Do o e JXUR: S 25 18

EF AN XSV A AR A IR M) R, MEIVATRIR R G HE . RSB E TR A e
B 5 SRS T T B VA AR 5 U PR SRS AT S, SIS A B R B G S SR T
AR . BEE E AT R G AT S R In K, RIS ARG fratsn, RAAH T
A 7L, WIS T g, E R iR bie A, I EIKIE R, A
JER P S T YA Y1 1 45 !
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HAARH A (1012 A)

ClReJE: _http:/Aww.niglas.ac.cn/xwdt_1_1/yjjz/202212/t20221205_6566332.html, HR¥EAH &% kL4 1%)

DNA B REBENAEEEEESETLMIEMR

SRR HOK YTk 2™ H U BK 5 IR AT SR R - 5 75 T SR AE I
IR AFFE0a SE 0™ o e il TR O, B /K A 1 A A R A e 2 EL 4
J 2T BRI, NSRS HE TR AT TR A2 T Sk A K
PRI EZRE . 2RI, T ok = A S AR I B, RHEE A B B K AR S &
FLORB AR sk Z AR

N T GRAME e 51 I HE AN R A e i, i 2 SR R DR AEAE A OB 010 35 o ) 2% A
PEE A AR SR bk L KIS I KA AR S R GEI RS . - B AN B
VEWA AR G M ORAF TR, AR GRS B UL 7R i 25 i AV AL A2 AL I 2 3
K, UUM DNA (sedaDNA) $EAR g H 5 W e b v v 15 IO I BBl 4R 11 1 g4z

HIF FE 28T A B /K e d ™ 1 1) DXCSSRR B R ORI 5 8s . KH] sedaDNA J7 k3B R 1
£ 100 4 P AL A TN SARIA BRI N B e, A el S PP ROR B T
T3 BRI S A VR A A (AR A o LT, S PRI 5 2 20T 5 3 0 5 S AR e A PR I ) ATl 57
Ko RN B R R . B, 8IS R AR A DL R K TR e T X L
PR AR AR S SR A E TR R &R

WA RDL, AWIE SRR TE I 9848 R A 1E 1991 4E A1 2009 4ERTJ& o 4 R T4 10 X 2% 20 A7 46
N ERANRERZIG, WEEVEZEAS T MR RMARE . X—HEHS 1980 44X
DISKIEAE (A T B EERHE (Microcystis spp.) FREZBHEINA JC. MIRAHT &R, TREENIX
A RS W RS A R IR R R . LR, AR AR ARG IR IS I T OIS TE
AFFIEEERBEIAE K, X AT REHRTH 15 AR S I AR . EARSR AR I =T,
BE ST A RIS EOK BT Re AN, R KA RS RGO K 22 4. A
TR FRAE E B BB T Water Research |

i

CR¥JE: _http://www.niglas.ac.cn/xwdt_1_1/yjjz/202211/t20221130_6557504.html, H4EH <RI 3E)

ERXAERGHAIESHH

T BB X /NS A 5 VA 38 ORI P R B 1 BeAT W st 3Ry s (7K E 96 3R 5 <
Es, AP AR A e 5K IR R I S 2 B RT3 AT, TSR ORAE AR R AN
R AR i PR R SR A AKEN T, S5 A AR i R 12 2 25 N, 3 B R B Ui ok
T RO FE IS 58— 8B 2, T HiS g N KA . PRI, A enRe IRt 2% ) 26l e RO B 7E 7
Bt 2R Gt e S A e A ORI e 2 DX 707 IR ) 2 A 272 ) L
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HAARH A (1012 A)

CA WA 2 SRARAE T J DX VA PRV 9 AR AL, SRR T 7K ST 3R 58 3 R I A2 9
R ORI, R ERMIE . W AL R R A P SR A A S 2%, I IS i
FrE7R . FEMTHTRT, FEHERFR IR DA SR AL 0 2407 i DX DA X 1k 42 2 fR s
TEAG T E TR, [RI o IS Gz ] TR CngUimig i fe 2. Sead by TRzt
L i B A B A e RS ) R SR AR

S, R E R B R R S AR AT 2 AR ST T 0 [ A KA A A N B S 5 X A
YR G RE SHUEIT AT T, B 7 I ST SRR

(D FERXAFMBIER RS 1257 K, 5K X EA RS WAL
B IX ) 39 e B B CTE7, B2 BB IK XAN AR KK B RS, il 560 A AR 22 57
ST R X R SREE R, HI I R R e, 153 6.48 mmol Nom2d?, Ay
i MR R IABSRRLIE) 2-6 ff; SRR YA AR A S BAR. BRI e, A
RER e, I 15%, FEHAMSERIER 1-2 £% . X485 RN BRI M BEUESE 7R A E 91
A DX AR5 A R, R 7R 7 — AKX A A A R A0, HLa i i
TSNS . WU EE— 5 B W T A RIS S B R RE 15 TH IR S R PR LA 3R, O
MBE N 7 S VA AR L RE D R THR L T B B RS

(2) WFFUHERN T el X Va3 i A I A P B B 2 08 s S 4% R VA IR
B, HYBEENEER &L 15%-20%, (55 R0 A S I EE WK B A0 sh i, &Ia) 2 R A4
S R R B, SPI T R s 209% A B o I 0 S fe e TR TR BN LR 06:00, 2 R
14:00 {RAE AT 10 £ VAMESL. pH SEYIERIR IR 1B RO B2 e PEI i U % F REEAR 57
IR 7 U RO R & H 250K, B 70 e K H A R AR A KA
6-9 H . ihIRMR . W FE RIE R AR A SR Y AR R B H B R T
B BF T I I I ) K I 2 e 2 i A I R P 1 8 DX o WF TR WO R A s X 3
SEKFA RHTK 45 B I R P AN T T R ik — 2D B TR IR (R A e

CRIE: http://www.niglas.ac.cn/xwdt_1_1/yjjz/202211/t20221121 6551215.html, 3 5<%k 4w 3

EIRAKEYM: MODIS Bidh K 52 497 /1 71 /F R

i RS SR S5 N SEE VIR G, AR I P S B A e A o I K A g e 2
WJR, KA BT R AR R A e S, MK B . W05, HaB MR EMSLn =
I 1) 75 QA WL [X 35k B e R K A AR A 5 T A A N 2 RUBEAT RS (e, 1 T2 B M A
KRREE R SR ED] RIS, A ERNE. HAT, KEORREC R I )
HEFBZ o R, ARGURE R TR T AR IN R R, SRS R KRR 5 i Y
AN R W 3 A Gt 7K B B B S IR B DALY, — B R E R 1 R RUBE /K it K ek
.

70


http://www.niglas.ac.cn/xwdt_1_1/yjjz/202211/t20221121_6551215.html

#aRBsH s (1012 /)

ANEFIRREE, Ui RPN GBI WD MIXTEONER, ik, MODIS %
K (1 I S S 2 7 B SR A FE T M A R s K e | 3 T PR R B, AE A P T O
43 a. B R . CDOM %1 7T, B4, 4595 MODIS [ bl S5 5 5 19 i A Stk ) 251 oy A B -
—& MODIS %5 i Hh [ 56 2 7= (i 7 A2 BRI B R0 P9 Bk A A FROA P2 L s an i 2 2 5 ml 582 o
MODIS Fifi 31 S5z 5 2 ] g FH - WL mie e 7K ¢ 2% 2

THI 5] MODIS [ 11 J5z 555 5 0000 4 R 7K A P g 2 ofie 1] fE, o 6 R 272 5 g o B8 5 3R YA T
5P MR R T AR 4143 szl . 2320 MHSEER a. 1467 N EIFEIEE, iR
BT T MODIS i s sz 5 3 72 T 7E A ER A AR F0) 785 0 A =g R

T EEEE LR T

(1) MODIS FiliHh 5z 5 %57 5 (R_land)7E 4 BR/K AR B 2% & T 92 B s i %8 (Rrs) , 7
LIRS BL A& — E R (Z06: MAPE=22%, %) MAPE=37.6%) , {H{E 469nm
H 859nm AR ZE . AERIVPAN G5 SR 5 Z BT 7E K IHIF1 Chesapeake V25 (1 P4/ 45 FAHILL (Feng
etal. 2018. WRR) . XJ b TSI LMK E RS IET 7 (Rrs_SWIR) , R_land 75 H 31
w9 B FHAESE LR IUR 8, R_land 7EVE-i K FLBR IS AEAE<RA L 1

(2) R_land EEAMNAFAERAL”, HAEFTABBIMEAE R EFE. LL 555 nm A,
2003-2020 4Eff) R_land FEAEBRT V2 7040, MORHRINE B DL K AR PH S0t X d L 2
7 5%, WEREIN S, R_land 7EVAEK XIS H LA FUEBAR: (H2, ITLLAMEERAE & B IR ™
R AR, 50 859 nm 7EKWAREIE T 7%, fE Chesapeake /&itHid 20%. i
B PR H 30 3 22 5t 3 KSR IE A RS 5 I AR IE PR RS S A SR A oG

(3) R_land 5HL& I HHSE & IS 1 BRI STIEIIREE, (HI07 0 T HERIZREL
EERKRM2RE a L. BENLARAR . SCRFIAIENLAN XGBoost 45 7511 Hu AL Gre 4a M- 73 #r
FUE R BRI, RS EFEIR M SIRZE /N T 25%, Al H TS e EkiL A
FNAN BT BIE R BE /3 Ao {H2, R_land JoVESRECMERAIT 203 a WREE, MLAS% oI
AR 50%.

(4) 5T WK A AKAE R S UG AR PRI & R_land 32 2@ 50 7 [ A8 Je f (i %5
St K R T e BT 5 R_land 7EZDGRISOE B — e R B, BRI nT T 3k IRTT
YRR ZH, AR TEVE. MMTgH R RS, ME XSS EHEER a X (g
KD, WL RE 22 T T e« EZ T R_land 38 B BR DA R 20 AR AN e ANff i £, R_land
H 87 LR B R PR R =AM S8, 4R35 . i % . DOC. POC %. [Aitt, R_land
AP RN 3, (H AR K 38 R e ik 3, FL AR A N 75

(R : http://www.niglas.ac.cn/xwdt 1_1/yjjz/202211/t20221107_6545402.html, H HiAH 3¢ % k4 1% )
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KRNI ) K H B2 E T AR B RE fK Rk R
]

TR B TR ™ H I BRI R, RUE BN T K E IR 2 SNIEE TR0 o 1)
N, (AR 2 KALHIA K B A S 2 Rz . KENTTORY, YURRMIBE R R U S 2
IRARTE 7K T35 vt ML 5 /K S AUA 1) B B PR, A AR A 3 PR KR T vy DA XU P IR S5 A
AR BRI PIBERE ) B o IR Eh )R A S RN 2SR, ENIMRsiiT N
W BRI R R AR A R . SR, KR B SR R A S i P sh S HL s AR
M TR ORI (R RETBOR K A R i (R KT B AN 4

A K R HOK & B TR, R EOK IR R . W2k T 2007-2020 45 AH A Zh )
(DL T J 5 AR AL, eI IR S ) BRI 55— B AR 3 R SCIB AR
BER) ARRT TR B, SR PO RERBOAR S P etk (PO) BRI BT (HR-Peeper)
PAR I BB E (DGT) BORWIIT 1R sh K it JIRR & ViR h A3
SRR YIBIORE R RE R, PRIT T I e R 5 4 P AL A ORI BRE L LA B K A B 7K T

AR

WA I, 2007-2020 RTINSV S 8 BRI T 93%, P e 3R gE i /K 2215
FRINT ) R DL R B AR R B W S, i EL A DRI i R £ A b R 11 T S BB B AR
I P G AR R AR v P 2 3 R SR AR T R, R R S L R YA N T AR
SRR AT M IR RSB R B, [R] I BRI PR ) B P08 X3 303 B80T 7R L RO P e A
A R R G . HABOUA N, e B /K 225 AR 4l dusl, War DU piaR ik
SR SR WA R AR IR Eh 2 T AR R E DT A e

DU AR S80S T ) PP eSS O A R gk () A A s SR RS 3 T s 1l £ AR 0 2t
WEFERIN, HRIR 7 i 8 R B TR IR T e A 2 s 38 SRR A IR TR )
H IR I BRI A B s ORR A R R TS0 T VA Pl e S AR IR B O AR 45 5 A B TR X
T ERTERALE S, WA TR h B R O IR SS R, 7 /K 205 R BRI %)
PR AR AT 38 I 3 R AR S T R PR D B RS (Chen et al. 2015, 2016a), i E]
WO, AR 0] 5 A A R D) 2 3 ok ¥ A 3R J2 DUAR A v B 8 SCHS I Y B T8U(Chen et al. 2016b; Yang et
al.2020). [Kt, HEMIBHER . B AT 7K 22050 FIRE ) He i AR n s R TR A ol R TS R 4
R AATE 7K P 1) B LR 3R 2 — o AR — DI TR AR AT B 25 P AL 34 b i A A 6 f
TR RE 52, R] DASE AP b R A IR B IR AR, X T s B R A
e

CRIE: http://www.niglas.ac.cn/xwdt 1 1/yjjz/202210/t20221031 6541869.html, HRHEAH I %kl 4%
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F W M/KET O X B HLERE R STRHER

IKPEAE B KA R G, HARIFEIC SN BRGNS RIS A& B2 . B
R TP A R AR R ALK B L3 A LD AR 355 Sl N R B 488 ] 2 7K P e HE TR R — >
ZOR . W FHBUKER ERARUKACARRIE, JCHRERIEA LY (DOM) SRIRZL K
KAEBE RN . ZEESHOE AR LN R LR A TRGE 5l , I 825 5200 — S AR B
FEAFIHER . AR, K EE KRR AL ZH DOM SKUEZH A o S AR AR T35 . 3B H
PEE St gt Ea P DI

H R S 0 T B AR TG B B B Y SR A ME A R R R R A, Tk, T ERY
=7 B P U B 5 9 VR BIE 7 T 9K S ARATE TN 2L R K 9 A NAE T B T S B
PERTE KA BEAL LR DOM SRS R B 2542 4 BLR O BiRHE AR FI B FEH87F 7E » I
DOM St Al BL - A4 27 [l fig i vy 70 A LIR T (FT-ICR MS) & FBL, #8712 W
HAFHT 5 DOM HIKIEALR, FIH Picarrro Bk [FIAL 2 70 BT Ao #r 1 B R HT S H B Al — S ALk
RS E [RIL ZR ALK, GRAN T B RS XT /KAL 22 AT DOM SKIEAL R sh A5 20 AL — S8 ARk
AR e ) HETROE B2 T 78 0 2

W TEAE SRR, B T 2 AR AR 1) A2 25 5 v AL PN (10 Bkl LB — S AL AT
HEGE . B2 PRI KR S AR E A IURE KRR N &R, NESRG T IRIFIRIE
B Al (A5, R DOM [ B MR AIRURLIR A ML A7 AE,  AE/K-DUR A BiE 1 I8 &
PREEAAEND ™ HGE I DRI, IS 9 FF el B, BRI Ja MR B3R 5E, DR
R BRI R TR, B SR e HEBOE BT . EIRET A R AR,
H AR 3 S0 R P e 2B AR R R 9 S8 XTE  » PT e 8 AN AR R AT WL R 7K 28 1
N ARIR N 4 TIN5 A AW S 2 W A S ) A e S N, DA DA 7K P e HE TSRS B0 SR B ) S it
SHEMAE

CRJE - http://www.niglas.ac.cn/xwdt 1 1/yjjz/202210/t20221023_6538115.html, fRHEAH EZ kL%

FREMRARDRELIE

RARBNARM 2R, BAMARKIEE. Hs sl B EE AL, 5 15
AR A 7 RN SR RE fo e (AR o R RS AT T R K AR BN SE R T ARARA
PR A PGE A, A, AR RIAIZE S S AT AE 2 B R R S, DV SN SR
(AL TR A A AT BTA AR L, XA S 2 M R0 IR S N8 5D o FETEHLE BN AN
AR HIHINA T ORI AL R AT BV AP A5k BoAT S SR SR B AR H . H A,
IRAR 2 AR RANMIA R R WA R AL ORI IR AR T T DA T FUI K O T 4B A AR YT
R ERARAAE S IR PR -, AoRkBE e ot 1 2 S5 VA T AT P ok % A1 BA T~ 2020 4F 2 % 3
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H BRE SR SRR 5L, SER 1 X 4H 5 JE W5 A IE BT AR R £, T
J& T AR AL AR

W FERIARE BN RN RS ERBOR, R T T AR AE 16 NI TR R AL 5 > 2
2 AR, "R E . HRHFIEENE (DNRAD  RIHHIIRAZ AL . BT
RILTORY R IAE AR S TR HUS S AN B VIR % . WIS E A B R
PRt T IR RN EER Eh S S5 R SR SR A 2, 1 e e e ot st P o S WL 114
KERANFER T BEESR, BAERKMSAE, WTREINRIE RS %M. TR S H
WG 5T 2 8] FR) 85 IR 2 AT e 36 m) S e 17 Sl 2 A Qs 0 5 ok 2 P R Ak B84 R e 7« 4
KEBWIAREIR ERIC S5 LA SR A 32, e HE Dy 26%-85% (1351 65%) , ¥4 7E DNRA # %
AR R AL JFH 2 1) 10%-74% (SF¥) 25%) . DNRA (5 SR #hid J5 L7 2 TR A bl
TR A KA ER BRI R $h VR B2 1) 2 35 50 o ABIE 0 B 45 SR B 2R S TR A DL A 5T 23
B AT DA R AR AR WA TR BB LA R B TN . AH SR BT SRR PA- Sediment organic
matter properties facilitate understanding nitrogen transformation potentials in East African lakes

R, AR E R TE ST Science of The Total Environment .

CRIE: http://www.niglas.ac.cn/xwdt 1 1/yjjz/202210/t20221019 6535675.html, AR HEHH I 7k 4 %)

3 B BT i K 4R — S A iR BUR B AN IR L F

FERAZ R AN NS B 00 KR B N H 5T 2 AT LA A JC A B HETBCRS ik A BlX )
WU 32 2 B Y SR8 T2 R0 o IR ] PA B 50d 3 Tl 2 T i o A ) Aot e A A
T P B BT, NS S I AT K AR HE TSR R AR 32 BURF SR 5GE . AR, (ELAS 4
(10 2 2 [ RUPSE PO T /K AR — SR B IR S B Rk A B BL ) ek LA T

STk, b E R G Rt B S WA T KIS MO T B3 P BA A K A 8 R B R
P R AR5 SRR AR AS £, XA 20 SRR 2R I /K ok — S BB BT JE BT 7T,
THIREL 1405 MFE AU OKEE 122 A, W71 625 AN [T 658 /N A bikis#4dE, R4
AT 2 A AR A SR AR HE ORI S SR B ALK

WA E R B R IR AL SRR O B SRR 0S5 6 3R 30m
1km F3 2 MR S8 BT A= 1) (GPP) | B HIZLAEF= 71 (NPP) 46 R A= i o
XA FE AT IS 7 BB B AR SO RO T S A AT . GDPL AN
NPP. RJZHA PR, K2 LI pH. BKESFESE, 7R E#s 1 3E W —
AR G B KB B LA

WEFREEREW], K AR — SRR AE IO B L] 2 K AR HE O &t — DM EE 2
L8 P T AL 7K A BL— SR A s HE RO Bl B RE 4R 1L 61.9455.3 1 3. AL AT —
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SRR T e T e B E G T S b, WA K AR B B B AR
PUEE B THTR RN, R WIAAUKE AR HEBOE B SR N D . GDP
ERFE IS, W HAK K Ol & SR M R A 1K NPP. RJZ
TIEAHR . RIELIE pH, BOKREIFTCRFMRIE. DUEDTTTIESS, mom A KE SR
AR AR B A0 PR KR, 36 B R KA B 7R, KRB ADE Vs e R A A L
ik (0 N 2 B R PR B v WA P T /K A A 7 SR T N Sge /K A HUBR S E W R e, R AR A
VAR, TRl AR . LR SR SRR, RN DREX, NSRSl 3 50 2
TR AR ST TR M LG 8 H R s T 2B T 5 o B AR AL e &
Je rp [ 58 2 (0 b 3tos i AR AR B SR SE R T IX T A OB s RO 3, e e R )
X T AR AR HE TR R T 5| e B A o

CRJ5 - http://www.niglas.ac.cn/xwdt_1_1/yjjz/202210/t20221013_6523798.html, R #EAH I % Bl g%

M FKEA SHKEIKGEEEYT (ROS) =4HHE

TS (reactive oxygen species, ROS) & —ZRE a1 o Fa R, B
AAREN BT, BARERAERBOENE . ROS ERRKAEPITCAEATE, I HAEK
I B E B R BB, EEASE: KIS A LS G Ao
AT LT R AR A Al 2 Sk e Te R AL 22 OSSR T M R e 2R A Ty e

.
Z

KAL) ROS T ZRIEF /KR aIVEEA NI (DOM) Ktk #idfE. DOM &
a2 AR MR A0 T CAT O FOREL, RIS F- Y& B sk A 224, 22 DOM
7> THRAEBETFZN DOM B 22k o X T BRI — SR TR A2 5 1) ARl VA SR 5
IR WS WK IR 8 51 1 KA AR AR S DOM SEARFAEF= A 12 25 25038 o {8 H A £ K 3
RS KIAAE B A2 4 DOM A A4 511 ROS & &AL IS 2 IALHIIEANTE 2, AR
AR TR ROS X5 G IR v A WA o

STk, b E R G R B S WA TN R T ST TN RIS N SR ]
WRESE=FMIBEE, W HRHS R A AR A K R =R £ 2 ROS (3CDOM*, 102
AOH) Y ARFE, 454 DOM KDGALAAFIE L7 a0, $RIT T 51 ROS 24K 3= 2
DOM 4173, #J% T ROS ZICHEA, fH)affiE | ROS Fa& W EEXS K A4 i G o3 et i

S o

WL A REW], =Fh ROS R/ R I8 2w - Al7k 3], SE/K3K DOM LSRR
NE, BAEBEK D 78 75 AR EARER . B 22 51 B i 2Lk 51 (FI-ICR MS)
BE— DR T SRR A, WK R BN E SR IEIIIRIA T (CRAM)Z 51 K F K%L
1 ROS P AERISREEAL 73, 11 F /K L ROS ARl LR Z 4k 1 /KAt £ S Jlg e igh 1) o 3
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e ABEFEIRAL T —FH ROS P AERIHTE, RMKALAAL T ROS /3 R RIS &2
WHEAEENEFE L.

CRJE - http://www.niglas.ac.cn/xwdt_1_1/yjjz/202209/t20220930_6519047.html, R #EHH I % Lg%
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WS

(KiIIgFHaRELARHMEMRRE) %%
11 73 26 FI (RT3 B BRI SR ) CBL R IR ) B AE B SURAT

Cr R 2R A e R 272 5 ml S B 5 A T TR aE , 1Ky IO SE BRI 3 £ %2,
HHAZ AT R A K S B B A 5 A AT e e (b [ SR O 12 ) B AR AL, PR
TR 22 et i TR R R DU BT 7T, BEAT 2L 2 4EFL IORFE VP0G, BRI A7 AE [
S SRR

VR A% IR B AR — TPl AR R— I A S5 R — IRl R 57 A LT HR ) S8, S lomes
Phy SISk Sl SEERIERINE T, 72 AT dE T IR UL 2 50 i ot B A R AR SRR AIE
Sbhb b, MR msx R IR TPBOR R BT AR RAe RV
TRbE R, Do A RGO £ BV AR, I 50— I 7 =R R
PRSI TAR

PRSI TR I, AT 2850 v o R P TR M 4R 52T 32.4%, Hrh QFT A i L SRt R JiE
R ERHAR BIPOE IR T T, X R WIIT 2 5 1) & e 5 sRIEAE AR A PRI AR o ST I
JRONEEGEHT R “ BT, SRR, KA R R R B R, KT
e AT ESGIA T A B R R FRACTIR TR bR . BT, R =M e ot A R Fe R Tt
27.6 7Y RIS T R R AR AR T 33.5 AN b A, BRI R R R
JRAREARTT 32.8 M H 4 Ao

PPASBI FUAE S, ST 15 o B R R AT S kT 5 20 A JRe o BRI il DX <5 R 3 S DT R O
FRARIEA , BIE b SR 2 T s B e sE, Nl i He R s T ob B
PR, I AR, HERe bR BT B R RO T 32 B R e b R
B UL b R a8 el v o B R SR AR B PP AT LA RO B BUML R AT, O T
M AR T vt o B PR KT AR BT SRR AR O TR« BB Ja 2% di% WM. HMIL A
iy Fes Sl G HeRr i S8 MR . A, 2. Skt =
HETN N RTINS

e, RITETE e B R KT X2 BRI R W &k, T2 G R SR AT UK Jié
KV DR AR, TR 3 L3 T R i B RE T R AR T, XURIBRSI IR OHTRS SRt 47
O, LR AL AT Rk, 22 R JRAE 22 Do A5 7 T A7 A 934 1Y

ANy, 78 E SERAE AR PR A SR TL 22 ey i BB A e, B DLSEILEE ik
FHINE BARTIESLAE L S KO XS — A P R AR« S R RO AT IR S SR Eh e
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RIEIRTIRBh 5 . SN 2 2 it RbE . B RBIPEAE IS 2 ek 2Oy Hbx, H
REAEASAESLEINA . W2 XA e . XAMFBOUR IS Pl E A . ~3EIR
FRESITRTE . 2 A TR IR 2R A5 U AR G VR AN i [ At

CRJE: _https://news.sciencenet.cn/htmlnews/2022/11/490126.shtm, HE 45 AH 6 28 BE 4w 3

hRERE 2R BEESHERRIEGE KRB

HERRERE 12 H 27 HRATEIEABTSUR RS0 TR, B A ARz 7 5 E
M3, it PEAE TR X AREE ISR SRR I 5B, R\
KUK, EIRAZS RGO XS L SR B v S R A

PR AATI R PR S A (P EWAAE ST T ) (b R e ) (h
B L7 5 1 DOR R ) (R FE PG BT 52 DXOK B S AR A B Fe i i ) A ([ 2R T
ORI T AL SRR TR )

R BB Tk E A, 3SRt ) URDOK, SREA SIS OR AL et Btk &
JtkAeAt . R A LR KB i, b SRR T RSk, BAEEER S RG0A
RBETENS B WRBIRHART AR B RS A, B I HESI IR E AL S BR P S (R

ety o, O AT R K B R B N, R & W BT, BN
VAP RS T IRE M AR R A R B RS S, Mt AR 2 FEVE ORI RO 3
ML D RE 2 5T s R L AR A 2 A BRI TR R A AR, K R R A R
FERCT R L R FE B AR AR, XL SR B R A

et TR, FE PG TR DOK BRI LM AR, FIKCERA W F 57K i
AR K, AWK ReR B2 it RKARIARY K, IR i A J -

W B, BURE. REMAERRCE X =i S b ER AT KRR
SRR A g B R e s BRI AR KIg STt o HEicE R N RS
REGIR L RE ) S 0 .

SRR, HRHGER RS AR 9 I ZR A B B AR, AR BRI S U S %
R, N HERESE I Hh B BN A5 Ao v B R AR B S

CRJ5: https://h.xinhuaxmt.com/vh512/share/112864912d=1348d2b&channel=weixin , 3 AH & Z kR 1R

FERE 1 EAAERMERARMNE 2670 ) ZHETRE 8 FEAAE

G e RS e e R S AT T TR G 1 Y o R R AR S AT FU R ) 27
HAEILRIEARAT, 2R SR, RO IA 175~ BB ERRAWEA 2670 4>, &

FA8.07 V5B, AR 10 707 o~ BLPA B3I UK E 1.04 T340 K.
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CRERAA SRR RS ) Bo, B EEIE ARSI S ARG A DY 7 Ry A5
o R P P K B B 2 s A P P K 2 s ORI A S d o BROR SR
HEHESL, P EIAA KA 9.86 18, KUEZ 9306 /231 75K, B 2011 4E43 N 1.01 7
AN 2105 AZ3LT5 K B2 ad THIE ORI K Rk, A2 A A v sRUCRT R it o Bl 5 4
HH 33%4 N4 40%, M4 T 4 EiT 50% M N H o Horr, K C sk i B B R /KR L,
F 7R AB T Fp P DK T SR /K TRESE SRR TREAL AT JREE R L BN SRR
BT AR .

TRKEENAEYIE LT, RAREREIAECRE R, WK AEEROE PR, W
THEEFRMUAARWRES . 1T 10 4K, 70%K P RMAZE Y RN, WhARAART, il
BEARIASCE T ORIEL, T E B TRE R RIE ], KBS DU .

=R EEIGA M E R KPR IRT . I SR RS TR S,
HEATE T, AMZ IR RTt, A4 R e B RRE PER

VU 5o R XK B G0, AR S RS ThRe s . IT 10 40K, HiK
BB LT, 2020 F-FRIKALES] 3196 oK, I 50 Ak miK AL FRAGMIT AR SR FR &
7E 2000 “F77 A HLLA by TS IHK B RN, M 2012 41 57.6 4237 75 K3 nE] 2020 4
[ 81.8 AT A, HINT 42%. 5+ R XK RS ETF, WU I 2 eag, )
AR IX K BRI SRR S RS Thae . ORRE T E AL AR S 2 k¥ T REM.

FE ST A A IABOIR BT T, ob WA 2 Z A AR AT IR it ml o
SOBTREAURAC T R IX o 2R 807 I BLBOKIIA o 3, KRR e 2, TR RV
ot m IR 2 AWK, oK, AR REEONET: Fislm S & R BLUROK
AR T, R R ARACTEEIA AN, K2 KM, R R . ARERT
JEUH DX AR A SR IR AR B ], R AN M K FUB L R, B R
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