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Organic carbon burial in global lakes and reservoirs

Raquel Mendonga; Roger A. Miller; David Clow; et al.

Burial in sediments removes organic carbon (OC) from the short-term biosphere-atmosphere carbon (C)
cycle, and therefore prevents greenhouse gas production in natural systems. Although OC burial in lakes
and reservoirs is faster than in the ocean, the magnitude of inland water OC burial is not well constrained.
Here we generate the first global-scale and regionally resolved estimate of modern OC burial in lakes
and reservoirs, deriving from a comprehensive compilation of literature data. We coupled statistical
models to inland water area inventories to estimate a yearly OC burial of 0.15 (range, 0.06—0.25) Pg C, of
which ~40% is stored in reservoirs. Relatively higher OC burial rates are predicted for warm and dry
regions. While we report lower burial than previously estimated, lake and reservoir OC burial
corresponded to ~20% of their C emissions, making them an important C sink that is likely to increase

with eutrophication and river damming.

CRJE: Nature Communications, 2017, doi:10.1038/s41467-017-01789-6)

YT
BRI RUK e A DU AR

AW UBR I AL DTARA) 2 it 3 351 A 4 P 38 DR = P ) B A P et A, AT BEL L 7 3 20k
FAL R = AAHDR B B R R G . G MBS, WA R A DL e S35 B PR
1A e 7K PR R A WL S0 2 AR 15 BUAR A 1045 1) o A 7 ST Y s SCRR B vh R A v
AR R XA T L B ) B R K 28 B A LB A il it , R Gt R 5 3
P R AR DR AN oo, Al SRR B 0.15 (JEEI#E 0.06~0.25) Pg/C,
Horp 2y 40% 2 i AFAE /K PE s FRTI T AR w5 (14 WA BT 28t ILLE I R A0 R 1 [X
fo [, BFFCR BRI 2R A HUBHEE: B T RZ) 20%0 C R I AT AR IE R Tl
DA 2 B AWK, EB T IAAKEE R EEN C L, X5 EE IR USRI
AR

CRIE: MRAEAH R BT RR I

The changing hydrology of a dammed Amazon
Kelsie Timpe; David Kaplan

Developing countries around the world are expanding hydropower to meet growing energy demand. In
the Brazilian Amazon, >200 dams are planned over the next 30 years, and questions about the impacts
of current and future hydropower in this globally important watershed remain unanswered. In this context,
we applied a hydrologic indicator method to quantify how existing Amazon dams have altered the natural
flow regime and to identify predictors of alteration. The type and magnitude of hydrologic alteration varied
widely by dam, but the largest changes were to critical characteristics of the flood pulse. Impacts were

largest for low-elevation, large-reservoir dams; however, small dams had enormous impacts relative to
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electricity production. Finally, the “cumulative” effect of multiple dams was significant but only for some
aspects of the flow regime. This analysis is a first step toward the development of environmental flows
plans and policies relevant to the Amazon and other megadiverse river basins.

CKJR: Science Advances 2017, 3(11): e1700611)
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Decline of the world's saline lakes

Wayne A. Wurtsbaugh; Craig Miller; Sarah E. Null; et al.

Many of the world's saline lakes are shrinking at alarming rates, reducing waterbird habitat and economic
benefits while threatening human health. Saline lakes are long-term basin-wide integrators of climatic
conditions that shrink and grow with natural climatic variation. In contrast, water withdrawals for human
use exert a sustained reduction in lake inflows and levels. Quantifying the relative contributions of natural
variability and human impacts to lake inflows is needed to preserve these lakes. With a credible water
balance, causes of lake decline from water diversions or climate variability can be identified and the
inflow needed to maintain lake health can be defined. Without a water balance, natural variability can be
an excuse for inaction. Here we describe the decline of several of the world's large saline lakes and use a
water balance for Great Salt Lake (USA) to demonstrate that consumptive water use rather than
long-term climate change has greatly reduced its size. The inflow needed to maintain bird habitat,
support lake-related industries and prevent dust storms that threaten human health and agriculture can
be identified and provides the information to evaluate the difficult tradeoffs between direct benefits of
consumptive water use and ecosystem services provided by saline lakes.
CRJE: Nature Geoscience, 2017, 10: 816-821)

Ecological resilience in lakes and the conjunction fallacy

Bryan M. Spears; Martyn N. Futter; Erik Jeppesen; et al.

There is a pressing need to apply stability and resilience theory to environmental management to restore
degraded ecosystems effectively and to mitigate the effects of impending environmental change. Lakes
represent excellent model case studies in this respect and have been used widely to demonstrate
theories of ecological stability and resilience that are needed to underpin preventative management
approaches. However, we argue that this approach is not yet fully developed because the pursuit of
empirical evidence to underpin such theoretically grounded management continues in the absence of an
objective probability framework. This has blurred the lines between intuitive logic (based on the
elementary principles of probability) and extensional logic (based on assumption and belief) in this field.

(GR¥%: Nature Ecology & Evolution, 2017, 1: 1616-1624)

Recovery of lake vegetation following reduced eutrophication and
acidification
Baastrup-Spohr, Lars; Sand-Jensen, Kaj; Olesen, Sissel C. H.; et al.

1. In recent decades, many aquatic ecosystems in Europe and North America have experienced reduced
inputs of nutrients and acidifying substances because of improved sewage treatment and reduced
emission of sulphur oxides. We evaluated the consequences of these efforts to changes in water
chemistry, species richness and community composition of aquatic macrophytes in 56 lakes in Denmark
around 1990 and again around 2010.

2. Reductions in lake water concentrations of phosphorus and nitrogen were strongest in eutrophic and
5
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hypertrophic lakes, for example, lakes which had been heavily affected by domestic sewage. These
changes translated into decreased algal biomass in the most eutrophied lakes. Oligo- and mesotrophic
lakes did not change significantly in terms of nutrients or algal biomass. Water clarity increased across all
lakes but not significantly in specific trophic lake groups. Alkalinity and pH increased significantly (up to
2pH-units) in low-alkaline lakes, while well-buffered high-alkaline lakes (>0.5meqg/L) did not show any
change.

3. Macrophyte species richness per lake increased, on average, by 13% during the 20-year study period.
The increase was strongest in species preferring nutrient-rich conditions and could be directly attributed
to reductions in phytoplankton biomass in lakes of medium water clarity. The similarity among all lakes in
terms of species composition increased over the study period. This development was closely related to
higher average species richness and was mainly caused by recolonisation of lakes, recovering from past
eutrophication, by relatively common species (e.g., Lemna trisulca, Sparganium emersum and
Potamogeton berchtoldii). Higher pH in low-alkaline lakes was accompanied by a shift from acid-tolerant
to more acid-sensitive species. 4. Our results demonstrate that investment in pollution control has been
successful in terms of markedly improving water quality of lakes and, with a time lag, macrophyte species
richness. Although relatively common species have spread across lakes and resulted in homogenised
macrophyte communities, continued efforts to reduce pollution could ensure the survival of rare specialist
species and perhaps even increase their abundance in the future..

(CkJi: FRESHWATER BIOLOGY, 2017, 62(11): 1847-1857)

Paleo-ecotoxicology: What Can Lake Sediments Tell Us about
Ecosystem Responses to Environmental Pollutants?

Korosi, Jennifer B.; Thienpont, Joshua R.; Smol, John P.; et al.

The development of effective risk reduction strategies for aquatic pollutants requires a comprehensive
understanding of toxic impacts on ecosystems. Classical toxicological studies are effective for
characterizing pollutant impacts on biota in a controlled, simplified environment. Nonetheless, it is
well-acknowledged that predictions based on the results of these studies must be tested over the
long-term in a natural ecosystem setting to account for increased complexity and multiple stressors.
Paleolimnology (the study of lake sediment cores to reconstruct environmental change) can address
many key knowledge gaps. When used as part of a weight-of-evidence framework with more traditional
approaches in ecotoxicology, it can facilitate rapid advances in our understanding of the chronic effects
of pollutants on ecosystems in an environmentally realistic, multistressor context. Paleolimnology played
a central role in the Acid Rain debates, as it was instrumental in demonstrating industrial emissions
caused acidification of lakes and associated ecosystem-wide impacts. "Resurrection Ecology" (hatching
dormant resting eggs deposited in the past) records evolutionary responses of populations to chronic
pollutant exposure. With recent technological advances (e.g, geochemistry, genomic approaches),
combined with an emerging paleo-ecotoxicological framework that leverages strengths across multiple
disciplines, paleolimnology will continue to provide valuable insights into the most pressing questions in
ecotoxicology.
CRiE: ENVIRONMENTAL SCIENCE & TECHNOLOGY, 2017, 51(17): 9446-9457)
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Characteristics and causal factors of hysteresis in the hydrodynamics of
a large floodplain system: Poyang Lake (China)

Zhang, X. L.; Zhang, Q.; Werner, A. D.; et al.

A previous modeling study of the lake-floodplain system of Poyang Lake (China) revealed complex
hysteretic relationships between stage, storage volume and surface area. However, only hypothetical
causal factors were presented, and the reasons for the occurrence of both clockwise and
counterclockwise hysteretic functions were unclear. The current study aims to address this by exploring
further Poyang Lake's hysteretic behavior, including consideration of stage-flow relationships. Remotely
sensed imagery is used to validate the water surface areas produced by hydrodynamic modeling.
Stage-area relationships obtained using the two methods are in strong agreement. The new results
reveal a three-phase hydrological regime in stage-flow relationships, which assists in developing
improved physical interpretation of hysteretic stage-area relationships for the lake-floodplain system. For
stage-area relationships, clockwise hysteresis is the result of classic floodplain hysteretic processes (e.g.,
restricted drainage of the floodplain during recession), whereas counterclockwise hysteresis derives from
the river hysteresis effect (i.e., caused by backwater effects). The river hysteresis effect is enhanced by
the time lag between the peaks of catchment inflow and Yangtze discharge (i.e., the so-called Yangtze
River blocking effect). The time lag also leads to clockwise hysteresis in the relationship between
Yangtze River discharge and lake stage. Thus, factors leading to hysteresis in other rivers, lakes and
floodplains act in combination within Poyang Lake to create spatial variability in hydrological hysteresis.
These effects dominate at different times, in different parts of the lake, and during different phases of the
lake's water level fluctuations, creating the unique hysteretic hydrological behavior of Poyang Lake.

(RJF: JOURNAL OF HYDROLOGY, 2017, 553: 574-583)

Water quality and ecosystem management: Data-driven reality check
of effects in streams and lakes

Destouni, Georgia; Fischer, Ida; Prieto, Carmen

This study investigates nutrient-related water quality conditions and change trends in the first
management periods of the EU Water Framework Directive (WFD; since 2009) and Baltic Sea Action
Plan (BASP; since 2007). With mitigation of nutrients in inland waters and their discharges to the Baltic
Sea being a common WFD and BSAP target, we use Sweden as a case study of observable effects, by
compiling and analyzing all openly available water and nutrient monitoring data across Sweden since
2003. The data compilation reveals that nutrient monitoring covers only around 1% (down to 0.2% for
nutrient loads) of the total number of WFD-classified stream and lake water bodies in Sweden. The data
analysis further shows that the hydro-climatically driven water discharge dominates the determination of
waterborne loads of both total phosphorus and total nitrogen across Sweden. Both water discharge and
the related nutrient loads are in turn well correlated with the ecosystem status classification of Swedish
water bodies. Nutrient concentrations do not exhibit such correlation and their changes over the study
period are on average small, but concentration increases are found for moderate-to-bad status waters,
for which both the WFD and the BSAP have instead targeted concentration decreases. In general, these
results indicate insufficient distinction and mitigation of human-driven nutrient components in inland
waters and their discharges to the sea by the internationally harmonized applications of the WFD and the
BSAP. The results call for further comparative investigations of observable large-scale effects of such
7
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regulatory/management frameworks in different parts of the world.
CkiE: WATER RESOURCES RESEARCH, 2017, 53(8): 6395-6406)

Copula-based probability of concurrent hydrological drought in the
Poyang lake-catchment-river system (China) from 1960 to 2013

Zhang, Dan; Chen, Peng; Zhang, Qi; et al.

Investigation of concurrent hydrological drought events is helpful for understanding the inherent
mechanism of hydrological extremes and designing corresponding adaptation strategy. This study
investigates concurrent hydrological drought in the Poyang lake-catchment-river system from 1960 to
2013 based on copula functions. The standard water level index (SWI) and the standard runoff index
(SRI) are employed to identify hydrological drought in the lake-catchment-river system. The appropriate
marginal distributions and copulas are selected by the corrected Akaike Information Criterion and
Bayesian copulas selection method. The probability of hydrological drought in Poyang Lake in any given
year is 16.6% (return period of 6 years), and droughts occurred six times from 2003 to 2013. Additionally,
the joint probability of concurrent drought events between the lake and catchment is 10.1% (return period
of 9.9 years). Since 2003, concurrent drought has intensified in spring due to frequent hydrological
drought in the catchment. The joint probability of concurrent drought between the lake and the Yangtze
River is 11.5% (return period of 8.7 years). This simultaneous occurrence intensified in spring, summer
and autumn from 2003 to 2013 due to the weakened blocking effect of the Yangtze River. Notably,
although the lake drought intensified in winter during the past decade, hydrological drought in the
catchment and the Yangtze River did not intensify simultaneously. Thus, this winter intensification might
be caused by human activities in the lake region. The results of this study demonstrate that the Poyang
lake-catchment-river system has been drying since 2003 based on a statistical approach. An adaptation
strategy should be urgently established to mitigate the worsening situation in the Poyang

lake-catchment-river system.

CkJF: JOURNAL OF HYDROLOGY, 2017, 553: 773-784)

Water quality assessment based on the water quality index method in
Lake Poyang: The largest freshwater lake in China

Zhaoshi Wu;Dawen Zhang;Yongjiu Cai; et al.

Twenty-four samplings were conducted every 3 months at 15 sites from January 2009 to October 2014 in
Lake Poyang, and 20 parameters were analyzed and classified into three groups (toxic metals, easily
treated parameters, and others). The assessment results based on water quality index (WQI) showed
that the water quality in Lake Poyang was generally “moderate”, according to the classification of the
surface water quality standard (GB3838-2002) in China, but a deteriorating trend was observed at the
interannual scale. Seasonally, the water quality was best in summer and worst in winter. Easily treated
parameters generally determined the WQI value in the assessment, especially total nitrogen (TN) and
total phosphorus (TP), while toxic metals and other parameters in Lake Poyang were generally at low
and safe levels for drinking water. Water level (WL) has a net positive effect on water quality in Lake
Poyang through dilution of environmental parameters, which in practice means TN. Consequently, local

management agencies should pay more attention to nutrient concentrations during the monitoring
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schedule, as well as during the low-water periods which manifest a relatively bad water quality state,
especially with the prevailing low WL observed recently in Lake Poyang.
CKiE: Scientific Reports, 2017, doi:10.1038/s41598-017-18285-y)

Evaluation of water quality based on a machine learning algorithm and
water quality index for the Ebinur Lake Watershed, China

Xiaoping Wang; Fei Zhang; Jianli Ding

The water quality index (WQI) has been used to identify threats to water quality and to support better
water resource management. This study combines a machine learning algorithm, WQI, and remote
sensing spectral indices (difference index, DI; ratio index, RI; and normalized difference index, NDI)
through fractional derivatives methods and in turn establishes a model for estimating and assessing the
WQI. The results show that the calculated WQI values range between 56.61 and 2,886.51. We also
explore the relationship between reflectance data and the WQI. The number of bands with correlation
coefficients passing a significance test at 0.01 first increases and then decreases with a peak appearing
after 1.6 orders. WQI and DI as well as Rl and NDI correlation coefficients between optimal band
combinations of the peak also appear after 1.6 orders with R2 values of 0.92, 0.58 and 0.92. Finally, 22
WQI estimation models were established by POS-SVR to compare the predictive effects of these models.
The models based on a spectral index of 1.6 were found to perform much better than the others, with an
R2 of 0.92, an RMSE of 58.4, and an RPD of 2.81 and a slope of curve fitting of 0.97.

(RiE: Scientific Reports, 2017, doi:10.1038/s41598-017-12853-y)

Variation in particulate C:N:P stoichiometry across the Lake Erie
watershed from tributaries to its outflow

Prater, Clay; Frost, Paul C.; Howell, E. Todd; et al.

Human activities can cause large alterations in biogeochemical cycles of key nutrients such as carbon
(C), nitrogen (N), and phosphorus (P). However, relatively little is known about how these changes alter
the proportional fluxes of these elements across ecosystem boundaries from rivers to lakes. Here, we
examined environmental factors influencing spatial and temporal variation in particulate C:N:P ratios
across the Lake Erie watershed from its tributaries to its outflow. Throughout the study, particulate
nutrient ratios ranged widely (C:N 2.0-25.8, C:P 32-530, N:P 3.7-122.9), but mean values were generally
lower than previous estimates from different aquatic environments. Particulate C:N ratios varied the least
across all environments, but C:P and N:P ratios increased between tributaries and coastal areas and
throughout the growing season in coastal environments. These ratios also differed temporally in offshore
waters as particulate C:P and N:P were higher in the spring and summer and lower in the fall and winter.
Particulate C:P ratios also increased between the western/central and eastern basins indicating
differential nutrient processing across the lake. These stoichiometric changes were associated with
unigue environmental factors among ecosystems as tributary stoichiometry was related to terrestrial land
use and land cover, coastal ratios were a product of mixing between riverine and offshore waters, and
offshore patterns were influenced by differences in temperature and particulate nutrient loading among
basins. Overall, by studying changes in particulate C:N:P ratios across the Lake Erie watershed, our

study demonstrates the power of using mass balance principles to study nutrient transformations along
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the aquatic continuum.
CRE: LIMNOLOGY AND OCEANOGRAPHY, 2017, 62(1) : S194-S5206)

Benthic carbon is inefficiently transferred in the food webs of two
eutrophic shallow lakes

Lischke, Betty; Mehner, Thomas; Hilt, Sabine; et al.

The sum of benthic autotrophic and bacterial production often exceeds the sum of pelagic autotrophic
and bacterial production, and hence may contribute substantially to whole-lake carbon fluxes, especially
in shallow lakes. Furthermore, both benthic and pelagic autotrophic and bacterial production are highly
edible and of sufficient nutritional quality for animal consumers. We thus hypothesised that pelagic and
benthic transfer efficiencies (ratios of production at adjacent trophic levels) in shallow lakes should be
similar. We performed whole ecosystem studies in two shallow lakes (3.5ha, mean depth 2m), one with
and one without submerged macrophytes, and quantified pelagic and benthic biomass, production and
transfer efficiencies for bacteria, phytoplankton, epipelon, epiphyton, macrophytes, zooplankton,
macrozoobenthos and fish. We expected higher transfer efficiencies in the lake with macrophytes,
because these provide shelter and food for macrozoobenthos and may thus enable a more efficient
conversion of basal production to consumer production. In both lakes, the majority of the whole-lake
autotrophic and bacterial production was provided by benthic organisms, but whole-lake primary
consumer production mostly relied on pelagic autotrophic and bacterial production. Consequently,
transfer efficiency of benthic autotrophic and bacterial production to macrozoobenthos production was an
order of magnitude lower than the transfer efficiency of pelagic autotrophic and bacterial production to
rotifer and crustacean production. Between-lake differences in transfer efficiencies were minor. We
discuss several aspects potentially causing the unexpectedly low benthic transfer efficiencies, such as
the food quality of producers, pelagic-benthic links, oxygen concentrations in the deeper lake areas and
additional unaccounted consumer production by pelagic and benthic protozoa and meiobenthos at
intermediate or top trophic levels. None of these processes convincingly explain the large differences
between benthic and pelagic transfer efficiencies. Our data indicate that shallow eutrophic lakes, even
with a major share of autotrophic and bacterial production in the benthic zone, can function as pelagic
systems with respect to primary consumer production. We suggest that the benthic autotrophic
production was mostly transferred to benthic bacterial production, which remained in the sediments,
potentially cycling internally in a similar way to what has previously been described for the microbial loop
in pelagic habitats. Understanding the energetics of whole-lake food webs, including the fate of the
substantial benthic bacterial production, which is either mineralised at the sediment surface or
permanently buried, has important implications for regional and global carbon cycling.
CRJF: FRESHWATER BIOLOGY, 2017, 62(10): 1693-1706)

Altered food-web dynamics under increased nitrogen load in
phosphorus deficient lakes

Trommer, Gabriele; Poxleitner, Monika; Lorenz, Patrick; et al.

Atmospheric nitrogen deposition predominantly influences ecosystems by shifting their available nutrient
budgets towards excess nitrogen conditions. In temperate lakes nitrogen is often naturally in excess and

phosphorus is deficient, when compared with the optimal Redfield ratio of 16:1. To investigate effects of
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future increasing nitrogen conditions on lake plankton communities, we performed mesocosm

experiments in three different nitrogen rich lakes, all characterised by high nitrogen to phosphorus ratios.
In order to determine functional responses to increased nitrogen loading, we conducted six nitrogen
fertilization treatments. Nitrogen fertilization was based upon existing nitrate and ammonium
concentrations in natural wet deposition and multiple loadings of these concentrations. Despite the initial
conditions of excess nitrogen, removal of additional nitrogen by the plankton community was observed in
all of the lakes. In one lake, an increasing phosphorus limitation became visible in seston stoichiometry.
Over all of the lakes and within each lake's experimental nitrogen gradient, we found evidence for
decreased mesozooplankton due to nitrogen enrichment. The negative responses of mesozooplankton
to N enrichment were mainly restricted to cladocerans and nauplii. The results indicate that nitrogen
enrichment within the magnitudes of projected future atmospheric nitrogen depositions may lead to a
long-term reduction of mesozooplankton in phosphorus deficient lakes. The transfer of nitrogen
enrichment effects on lower food-web dynamics could have consequences for higher trophic levels, such
as fish.
CkJFE: AQUATIC SCIENCES, 2017, 79(4): 1009-1021)

Role of gas ebullition in the methane budget of a deep subtropical lake:
What can we learn from process-based modeling?

Schmid, Martin; Ostrovsky, llia; McGinnis, Daniel F.

We analyzed the processes affecting the methane (CH4) budget in Lake Kinneret, a deep subtropical
lake, using a suite of three models: (1) a bubble model to determine the fate of CH4 bubbles released
from the sediment; (2) the one-dimensional physical lake model Simstrat to calculate the mixing
dynamics; and (3) a biogeochemical model implemented in Aquasim to quantify the CH4 sources and
sinks. The key pathways modeled include diffusive and bubble release of CH4 from the sediment, aerobic
CHa oxidation, and atmospheric gas exchange. The temporal and spatial dynamics of dissolved CHa4
concentrations observed in the lake during 3 years could be well represented by the combined models.
Remarkably, the relative contributions of ebullition and diffusive transport to the accumulation of CH4 in
the hypolimnion during the stratified period could not be accurately constrained based only on the
observed evolution of CHa4 concentrations in the water column. Importantly, however, our analysis
showed that most (approximate to 99%) of the CH4 supplied to the water column by bubble dissolution
and diffusive transport from the sediment is aerobically oxidized, whereas a substantial fraction
(approximate to 60%) of the sediment-released bubble CHa is directly transported to the atmosphere.
Ebullition is thus responsible for the bulk of the emissions from Lake Kinneret to the atmosphere.
Therefore, as in all freshwaters, ebullition quantification is crucial for accurately assessing CH4 emissions
to the atmosphere. This task remains challenging due to high spatio-temporal variability, but combining in

situ measurements with a process-based modeling can help to better constrain flux estimates.

CkJFE: LIMNOLOGY AND OCEANOGRAPHY, 2017, 62(6): 2674-2698)

Methane bursts as a trigger for intermittent lake-forming climates on
post-Noachian Mars

Edwin S. Kite; Peter Gao; Colin Goldblatt; et al.

11
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Lakes existed on Mars later than 3.6 billion years ago, according to sedimentary evidence for deltaic

deposition. The observed fluviolacustrine deposits suggest that individual lake-forming climates persisted
for at least several thousand years (assuming dilute flow). But the lake watersheds’ little-weathered soils
indicate a largely dry climate history, with intermittent runoff events. Here we show that these
observational constraints, although inconsistent with many previously proposed triggers for lake-forming
climates, are consistent with a methane burst scenario. In this scenario, chaotic transitions in mean
obliquity drive latitudinal shifts in temperature and ice loading that destabilize methane clathrate. Using
numerical simulations, we find that outgassed methane can build up to atmospheric levels sufficient for
lake-forming climates, if methane clathrate initially occupies more than 4% of the total volume in which it
is thermodynamically stable. Such occupancy fractions are consistent with methane production by
water—rock reactions due to hydrothermal circulation on early Mars. We further estimate that
photochemical destruction of atmospheric methane curtails the duration of individual lake-forming
climates to less than a million years, consistent with observations. We conclude that methane bursts
represent a potential pathway for intermittent excursions to a warm, wet climate state on early Mars.

(k5. Nature Geoscience, 2017, 10: 737-740)

Role of organic phosphorus in sediment in a shallow eutrophic lake
Shinohara, Ryuichiro; Hiroki, Mikiya; Kohzu, Ayato; et al.

We tested the hypothesis that mineralization of molybdenum unreactive phosphorus (MUP) in pore water
is the major pathway for the changes in the concentration of molybdenum-reactive P (MRP) in pore water
and inorganic P in sediment particles. The concentration of inorganic P in the sediment particles
increased from December to April in Lake Kasumigaura, whereas concentrations of organic P in the
sediment particles and MUP in pore water decreased. These results suggest that MUP mineralization
plays a key role as the source of MRP, whereas desorption of inorganic P from the sediment particles
into the pore water is a minor process. One-dimensional numerical simulation of sediment particles and
the pore water supported the hypothesis. Diffusive flux of MUP was small in pore water, even in
near-surface layers, so mineralization was the dominant process for changing the MUP concentration in
the pore water. For MRP, diffusion was the dominant process in the surface layer, whereas adsorption
onto the sediment was the dominant process in deeper layers. Researchers usually ignore organic P in
the sediment, but organic P in sediment particles and the pore water is a key source of inorganic P in the
sediment particles and pore water; our results suggest that in Lake Kasumigaura, organic P in the
sediment is an important source, even at depths more than 1 cm below the sediment surface. In contrast,
the large molecular size of MUP in pore water hampers diffusion of MUP from the sediment into the

overlying water.

CkJH: WATER RESOURCES RESEARCH, 2017, 53(8): 7175-7189)

Full-scale evaluation of methane production under oxic conditions in a
mesotrophic lake

D. Donis; S. Flury; A. Stockli; et al.

Oxic lake surface waters are frequently oversaturated with methane (CHa4). The contribution to the global

CHa cycle is significant, thus leading to an increasing number of studies and stimulating debates. Here
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we show, using a mass balance, on a temperate, mesotrophic lake, that ~90% of CH4 emissions to the

atmosphere is due to CH4 produced within the oxic surface mixed layer (SML) during the stratified period,
while the often observed CHs4 maximum at the thermocline represents only a physically driven
accumulation. Negligible surface CH4 oxidation suggests that the produced 110 + 60 nmol CH4 L-1d-1
efficiently escapes to the atmosphere. Stable carbon isotope ratios indicate that CHs in the SML is
distinct from sedimentary CHa production, suggesting alternative pathways and precursors. Our
approach reveals CH4 production in the epilimnion that is currently overlooked, and that research on
possible mechanisms behind the methane paradox should additionally focus on the lake surface layer.

CRJE: Nature Communications, 2017, doi:10.1038/s41467-017-01648-4)

Factors controlling the stable isotope composition and C:N ratio of
seston and periphyton in shallow lake mesocosms with contrasting
nutrient loadings and temperatures

Trochine, Carolina; Guerrieri, Marcelo; Liboriussen, Lone; et al.

1. Carbon (C) and nitrogen (N) stable isotope composition (N-15:N-14, delta N-15 and C-13:C-12, delta
C-13) have been widely used to elucidate changes in aquatic ecosystem dynamics created by

eutrophication and climate warming, often, however, without accounting for seasonal variation.

2. Here, we aim to determine the factors controlling the stable isotope composition and C:N ratio of
seston and periphyton in shallow lakes with contrasting nutrient loadings and climate; for this purpose,
we followed the monthly stable isotope composition (c. 1 year) of seston (SES) and periphyton (PER) in
24 mesocosms mimicking shallow lakes with two nutrient treatments (enriched and unenriched) and

three temperature scenarios (ambient, +3 and +5 degrees C).

3. Nutrient enrichment and warming had a stronger impact on the delta N-15 and delta C-13 values of

seston than on periphyton, and the temporal isotopic variability in both communities was large.

4. delta N-15(PER) did not differ markedly between nutrient treatments, whereas delta N-15(SES) was
lower in the enriched mesocosms, possibly reflecting higher N-2-fixation by cyanobacteria. delta
N-15(SES) was higher in winter in the heated mesocosms and its dynamics was linked with that of
NH4-N, whereas delta N-15(PER) showed a stronger association with NO3-N delta N-15(SES)
demonstrated a positive relationship with mean monthly temperature, indicating less isotope fractionation

among autotrophs when production increased.

5. delta C-13(SES) was lowest in the enriched mesocosms during winter, whereas delta C-13(PER) did
not differ between nutrient treatments. delta C-13(SES) and delta C-13(PER) were positively related to
pH, likely reflecting a pH-induced differential access to dissolved carbon species in the primary producers.
The positive delta C-13-temperature relationship suggested less fractionation of CO2 and HCOz- and/or
larger use of HCOz- at higher temperatures.

6. The C:N ratios varied seasonally and the differences between the enriched and unenriched
mesocosms were stronger for seston than for periphyton. Particularly, the C:N-SES ratios did not indicate
deficiencies in N as opposed to the C: N-PER ratios, supporting the observed changes in delta N-15 and
suggesting that seston and periphyton have access to different sources of nutrients. We did not observe
any clear effect of temperature warming on the C:N ratios.
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7. Our study provides evidence of strong seasonality in the isotopic composition and C:N ratios of seston

and periphyton across nutrient and temperature levels; also, we identified several factors that are likely to
modulate the strength and variability in stable isotopes values and stoichiometry of sestonic and
periphytic communities under these scenarios..

CkiFi: FRESHWATER BIOLOGY, 2017, 62(9): 1596-1613)

Variability in organic carbon reactivity across lake residence time and
trophic gradients

Chris D. Evans; Martyn N. Futter; Filip Moldan; et al.

The transport of dissolved organic carbon from land to ocean is a large dynamic component of the global
carbon cycle. Inland waters are hotspots for organic matter turnover, via both biological and
photochemical processes, and mediate carbon transfer between land, oceans and atmosphere. However,
predicting dissolved organic carbon reactivity remains problematic. Here we present in situ dissolved
organic carbon budget data from 82 predominantly European and North American water bodies with
varying nutrient concentrations and water residence times ranging from one week to 700 years. We find
that trophic status strongly regulates whether water bodies act as net dissolved organic carbon sources
or sinks, and that rates of both dissolved organic carbon production and consumption can be predicted
from water residence time. Our results suggest a dominant role of rapid light-driven removal in water
bodies with a short water residence time, whereas in water bodies with longer residence times, slower
biotic production and consumption processes are dominant and counterbalance one another.
Eutrophication caused lakes to transition from sinks to sources of dissolved organic carbon. We conclude
that rates and locations of dissolved organic carbon processing and associated CO2 emissions in inland
waters may be misrepresented in global carbon budgets if temporal and spatial reactivity gradients are

not accounted for.

(KJF: Nature Geoscience, 2017, 10: 832-835)

The influence of lake water alkalinity and humic substances on particle
dispersion and lanthanum desorption from a lanthanum modified
bentonite

Reitzel, Kasper; Balslev, Kristiane Astrid; Jensen, Henning S.

A 12 days laboratory study on potential desorption of Lanthanum (La) from a commercial La modified
clay (Phoslock) was conducted using lake water from 17 Danish lakes with alkalinities between 0.02 and
3.7 meq L-1 and varying concentrations of DOC and humic acids (HA's). A similar study was conducted
in artificial lake water with alkalinities from O to 2.5 meq L-1 order to exclude interference from dissolved
HA's. To test if La in solution (FLa) was associated with fine particles, the water samples were filtered
sequentially through three filter sizes (1.2 mu m, 0.45 mu m and 0.2 mu m), and finally, ultracentrifugation
was used in an attempt to separate colloidal La from dissolved La. The study showed that higher FLa (up
to 2.5 mg L-1 or 14% of the total La in the Phoslock) concentrations were found in soft water lakes
compared to hard water lakes, probably due to dispersion of the clay at low alkalinities. In addition, this
study showed that HA's seem to increase the FLa concentrations in soft water lakes, most likely through

complexation of La retained in the Phoslock matrix. In summary, we conclude that elevated La
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concentrations in lake water after a Phoslock treatment should only be expected in soft water lakes rich
in DOC and HA's.

CKiF: WATER RESEARCH, 2017, 125: 191-200)

Assessing the role of bed sediments in the persistence of red mud
pollution in a shallow lake(Kinghorn Loch, UK)

Olszewska, Justyna P.; Heal, Kate V.; Winfield, lan J.; et al.

Red mud is a by-product of alumina production. Little is known about the long-term fate of red mud
constituents in fresh waters or of the processes regulating recovery of fresh waters following pollution
control. In 1983, red mud leachate was diverted away from Kinghorn Loch, UK, after many years of
polluting this shallow and monomictic lake. We hypothesised that the redox-sensitive constituents of red
mud leachate, phosphorus (P), arsenic (As) and vanadium (V), would persist in the Kinghorn Loch for
many years following pollution control as a result of cycling between the lake bed sediment and the
overlying water column. To test this hypothesis, we conducted a 12-month field campaign in Kinghorn
Loch between May 2012 and April 2013 to quantify the seasonal cycling of P, As, and V in relation to
environmental conditions (e.g., dissolved oxygen (DO) concentration, pH, redox chemistry and
temperature) in the lake surface and bottom waters. To confirm the mechanisms for P, As and V release,
a sediment core incubation experiment was conducted using lake sediment sampled in July 2012, in
which DO concentrations were manipulated to create either oxic or anoxic conditions similar to the bed
conditions found in the lake. The effects on P, As, and V concentrations and species in the water column

were measured daily over an eight-day incubation period.

Phosphate (PO4-P) and dissolved As concentrations were significantly higher in the bottom waters (75.9
+/-30.2 mu g L-1 and 23.5 +/- 1.83 mu g L-1, respectively) than in the surface waters (12.9 +/- 1.50 mu g
L-1 and 14.1 +/- 2.20 mu g L-1, respectively) in Kinghorn Loch. Sediment release of As and P under
anoxic conditions was confirmed by the incubation experiment and by the significant negative
correlations between DO and P and As concentrations in the bottom waters of the lake. In contrast, the
highest dissolved V concentrations occurred in the bottom waters of Kinghorn Loch under oxic conditions
(15.0 +/- 3.35 mu g L-1), with the release from the bed sediment apparently being controlled by a

combination of competitive ion concentrations, pH and redox conditions.

CRJH: WATER RESEARCH, 2017, 123: 569-577)

Long-Term and Ontogenetic Patterns of Heavy Metal Contamination in
Lake Baikal Seals (Pusa sibirica)

Ozersky, Ted; Pastukhov, Mikhail. V.; Poste, Amanda E.; et al.

Little is known about the history of heavy metal pollution of Russia's Lake Baikal, one of the world's
largest lakes and a home to numerous endemic species, including the Baikal Seal, Pusa sibirica. We
investigated the history of heavy metal (V, Cu, Zn, Cd, Hg, Tl, Pb, U) pollution in Lake Baikal seals over
the past 8 decades. C and N stable isotope analysis (SIA) and laser-ablation ICP-MS of seal teeth were
used to examine changes in feeding ecology, heavy metal levels associated with life history events and
long-term variation in metal exposure. SIA did not suggest large changes in the feeding ecology of Baikal

seals over the past 80 years. LA-ICP-MS analyses revealed element-specific ontogenetic variability in
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metal concentrations, likely related to maternal transfer, changes in food sources and starvation. Hg and
Cd-levels in seals varied significantly across the time series, with concentrations peaking in the 1960s -
1970s but then declining to contemporary levels similar to those observed in the 1930s and 1940s.
Trends in atmospheric emissions of Hg suggest that local sources as well as emissions from eastern
Russia. and Europe may be important contributors of Hg to Lake Baikal and that, despite the size of Lake
Baikal, its food web appears to respond rapidly to changing inputs of contaminants.

Ck¥: ENVIRONMENTAL SCIENCE & TECHNOLOGY, 2017, 51(18): 10316-10325)

Relationships Between Dissolved Organic Matter Composition and
Photochemistry in Lakes of Diverse Trophic Status

Maizel, Andrew C.; Li, Jing; Remucal, Christina K.

The North Temperate Lakes Long-Term Ecological Research site includes seven lakes in northern
Wisconsin that vary in hydrology, trophic status, and landscape position. We examine the molecular
composition of dissolved organic matter (DOM) within these lakes using Fourier transform-ion cyclotron
resonance mass spectrometry (FT-ICR MS) and quantify DOM photochemical activity using probe
compounds. Correlations between the relative intensity of individual molecular formulas and reactive
species production demonstrate the influence of DOM composition on photochemistry. For example,
highly aromatic, tannin-like formulas correlate positively with triplet formation rates, but negatively with
triplet quantum yields, as waters enriched in highly aromatic formulas exhibit much higher rates of light
absorption, but only slightly higher rates of triplet production. While commonly utilized optical properties
also correlate with DOM composition, the ability of FT-ICR MS to characterize DOM subpopulations
provides unique insight into the mechanisms through which DOM source and environmental processing
determine composition and photochemical activity.

(Ckii: ENVIRONMENTAL SCIENCE & TECHNOLOGY, 2017, 51(17): 9624-9632)

Grand challenges for research in the Laurentian Great Lakes

Sterner, Robert W.; Ostrom, Peggy; Ostrom, Nathaniel E.; et al.

The Laurentian Great Lakes (LGL) constitute one of the largest freshwater systems in the world while
providing social and economic value to two powerful nations. The spatial scale of these inland seas falls
between two endpoints: small lakes and oceans. Lacustrine in many characteristics, the LGL often
require a scientific approach with attributes similar to those of oceanography. There is a strong sense
that within the LGL support for scientific research has not kept pace with the need for process-oriented
research and that we lack basic information needed to forecast change, mitigate impacts and restore and
preserve the LGL. Consequently, 58 researchers met in September 2014 and identified five Grand
Challenges for Research in the LGL: (1) How has this vast inland freshwater system responded to
shifting climate in the past, and how will it respond in the future? (2) What is the current status of the most
important ecosystem processes, including their variability in space and time? (3) What processes are
characteristic only of large lakes, and how do the distinct habitats integrate into a whole? (4) What are the
ecosystem responses to major anthropogenic forces such as nutrients and invasive species, and are
these reversible? and (5) What are the small to large-scale linkages and feedbacks among societal

decisions, biological systems, and physicochemical dynamics? An urgent need exists for a unified
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scientific voice that articulates the Grand Challenges for research in the LGL and the need for associated
funding. This treatise describing the Grand Challenges develops that voice.

CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2017, 62(6): 2510-2523)

Seasonality of change: Summer warming rates do not fully represent
effects of climate change on lake temperatures

Winslow, Luke A.; Read, Jordan S.; Hansen, Gretchen J. A.; et al.

Responses in lake temperatures to climate warming have primarily been characterized using seasonal
metrics of surface-water temperatures such as summertime or stratified period average temperatures.
However, climate warming may not affect water temperatures equally across seasons or depths. We
analyzed a long-term dataset (1981-2015) of biweekly water temperature data in six temperate lakes in
Wisconsin, U.S.A. to understand (1) variability in monthly rates of surface- and deep-water warming, (2)
how those rates compared to summertime average trends, and (3) if monthly heterogeneity in water
temperature trends can be predicted by heterogeneity in air temperature trends. Monthly surface- water
temperature warming rates varied across the open-water season, ranging from 0.013 in August to 0.0738
degrees C yr(-1) in September (standard deviation [SD]: 0.0258 degrees C yr(-1)). Deep-water trends
during summer varied less among months (SD: 0.0068 degrees C yr(-1)), but varied broadly among
lakes (-0.0568 degrees C yr(-1) to 0.0358 degrees C yr(-1), SD: 0.0348 degrees C yr(-1)). Trends in
monthly surface- water temperatures were well correlated with air temperature trends, suggesting
monthly air temperature trends, for which data exist at broad scales, may be a proxy for seasonal
patterns in surface- water temperature trends during the open water season in lakes similar to those
studied here. Seasonally variable warming has broad implications for how ecological processes respond
to climate change, because phenological events such as fish spawning and phytoplankton succession

respond to specific, seasonal temperature cues.

CkJE: LIMNOLOGY AND OCEANOGRAPHY, 2017, 62(5): 2168-2178)

Surface river plume in a large lake under wind forcing: Observations
and laboratory experiments

Demchenko, Natalia; He, Cheng; Rao, Yerubandi R.; et al.

Observations of a small riverine plume (Grand River, ON) in the nearshore zones of Lake Erie were
analyzed to describe its spatial variability and its thickness under different wind forcing conditions during
late spring of 2012. Observational results reveal a well-marked frontal region in the vicinity of the river
mouth, causing the plume to discharge into the lake in the surface layers (positive buoyant). Wind driven
alongshore currents at the mid-depth had speeds of 2-9 cm/s, in comparison to those in the cross-shore
3-6 cm/s, which transported the plume along the shore during the measurement period. Series of
laboratory experiments were conducted to obtain the propagation speed (U) of the buoyant plume in
terms of buoyancy anomaly (Ba), Richardson number (Ri), dimensionless time (t), and aspect ratio (A).
Based on our experiments, we developed two non -dimensional relationships describing the speed of
propagation (U) as UlBa(1/2) = 8 Ri(-1/2)t'(1/3)A and the plume thickness (h) as h/H= 0.8 Ri(-1/4),t'(1/2)A
in the water depth (H), which are in agreement with field observations.
CRJE: JOURNAL OF HYDROLOGY, 2017, 553: 1-12)
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CRIE: ThERE: BRI 2017, doi:10.1360/N072017-0185)

Size-based interactions across trophic levels in food webs of shallow
Mediterranean lakes

Brucet, Sandra; Tavsanoglu, Ulku Nihan; Ozen, Arda; et al.

1.Body size is a key trait of an organism which determines the dynamics of predator-prey interactions.
Most empirical studies on the individual size distribution of the aquatic community have focused on the
variations in body size of a single trophic level as a response to certain environmental variables or biotic
factors. Few studies, however, have evaluated how individual size structure is altered simultaneously
across interacting trophic levels and locations. Such comparative examinations of the size distribution in
predator and prey communities may bring insight into the strength of the interactions between adjacent
trophic levels.

2. We assessed the potential predation effect of size-structured predators (i.e. predation by individuals of
different sizes) on prey size structure using data from 30 shallow Turkish lakes spanning over five
latitudinal degrees. We correlated size diversity and size evenness of predator and prey assemblages
across the planktonic food web after accounting for the confounding effects of temperature and resource
availability which may also affect size structure. We expected to find a negative relationship between size
diversity of predators and prey due to the enhanced strength of top-down control with increasing predator
size diversity. We also hypothesised that competitive interactions for resources in less productive
systems would promote a higher size diversity. We further expected a shift towards reduced size

diversity and evenness at high temperatures.
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3. In contrast to our hypothesis, we found a positive correlation between size structures of two interacting
trophic levels of the planktonic food web; thus, highly size-diverse fish assemblages were associated with
highly size-diverse zooplankton assemblages. The size evenness of fish and phytoplankton
assemblages was negatively and positively related to temperature, respectively. Phytoplankton size

diversity was only weakly predicted by the resource availability.

4. Our results suggest that size structure within a trophic group may be controlled by the size structure at
adjacent trophic levels, as well as by temperature and resource availability. The positive relationship
between the size diversity of fish and zooplankton suggests that higher diversity of the resources drives a
higher size diversity of consumers or vice versa, and these effects are beyond those mediated by
taxonomic diversity. In contrast, the size diversity and size evenness of phytoplankton are mainly

influenced by physical factors in this region and perhaps in warm shallow lakes in general.

CkJE: FRESHWATER BIOLOGY, 2017, 62(11): 1819-1830)

Functional redundancy and sensitivity of fish assemblages in European
rivers, lakes and estuarine ecosystems

Nils Teichert; Mario Lepage; Alban Sagouis; et al.

The impact of species loss on ecosystems functioning depends on the amount of trait similarity between
species, i.e. functional redundancy, but it is also influenced by the order in which species are lost. Here
we investigated redundancy and sensitivity patterns across fish assemblages in lakes, rivers and
estuaries. Several scenarios of species extinction were simulated to determine whether the loss of
vulnerable species (with high propensity of extinction when facing threats) causes a greater functional
alteration than random extinction. Our results indicate that the functional redundancy tended to increase
with species richness in lakes and rivers, but not in estuaries. We demonstrated that i) in the three
systems, some combinations of functional traits are supported by non-redundant species, ii) rare species
in rivers and estuaries support singular functions not shared by dominant species, iii) the loss of
vulnerable species can induce greater functional alteration in rivers than in lakes and estuaries. Overall,
the functional structure of fish assemblages in rivers is weakly buffered against species extinction
because vulnerable species support singular functions. More specifically, a hotspot of functional
sensitivity was highlighted in the Iberian Peninsula, which emphasizes the usefulness of quantitative

criteria to determine conservation priorities.

CkJH: Scientific Reports, 2017, doi:10.1038/s41598-017-17975-x)

Impact of macrozoobenthic bioturbation and wind fluctuation
interactions on net methylmercury in freshwater lakes

Wang, Peifang; Yao, Yu; Wang, Chao; et al.

The methylmercury (MeHg) as the toxic fractions has presented significant threats to biota in freshwater
ecosystems. Hg methylation process is demonstrated to be manipulated by biota process (benthic
disturbance and algae bloom existence) as well as the abiotic influence (wind fluctuation and illumination
intensity) in freshwater ecosystems. However, the mechanisms influencing Hg methylation are still

unclear, and the coupled influences of the biotic and abiotic process with the shifts in variation on
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methylmercury remain unexplored. Accordingly, an annular flume experiment which simulated the
freshwater ecosystem, was conducted for 108 days to examine the influences of typical disturbance by
chironomid larvae and wind fluctuations on MeHg variation in sediment profiles. The passive sampler
technique of revealing diffusive gradients in thin films (DGT) encompassed the special resin, based on
referenced extraction and coloration-computer imaging densitometry, were employed to obtain labile
MeHg, Fe, and S concentrations at high resolution. The results indicate that larval bioturbation during the
initial period of the experiment could diminish bioavailable MeHg concentrations and change the diffusion
direction of MeHg fluxes. However, this inhibitive effect on MeHg concentrations ceased with larvae
eclosion. Compared to bioturbation, wind fluctuation exerted slow but sustained inhibition on MeHg
release. Furthermore, the eight parameters (dissolved organic carbon (DOC), DO, labile Fe and S
concentrations, pH, sulfate-reducing bacteria (SRB) abundance in sediment, oxidation-reduction
potential (ORP) and EC) could explain more of variation in MeHg concentrations which indicated by the
canonical correspondence analysis. And these eight parameters manifest higher explanatory power for
MeHg distributed in newly formed sediment. More notably, the comparison results of the multiple and
simple regression directly demonstrated the DOC was the fundamental and robust factor to control the
MeHg variation in the freshwater ecosystem.

CEJE: WATER RESEARCH, 2017, 124: 320-330)

The Chaoborus pump: Migrating phantom midge larvae sustain
hypolimnetic oxygen deficiency and nutrient internal loading in lakes

Tang, Kam W.; Flury, Sabine; Grossart, Hans-Peter; et al.

Hypolimnetic oxygen demand in lakes is often assumed to be driven mainly by sediment microbial
processes, while the role of Chaoborus larvae, which are prevalent in eutrophic lakes with hypoxic to
anoxic bottoms, has been overlooked. We experimentally measured the respiration rates of C flavicans
at different temperatures yielding a Q(10) of 1.44-1.71 and a respiratory quotient of 0.84-0.98. Applying
the experimental data in a system analytical approach, we showed that migrating Chaoborus larvae can
significantly add to the water column and sediment oxygen demand, and contribute to the observed
linear relationship between water column respiration and depth. The estimated phosphorus excretion by
Chaoborus in sediment is comparable in magnitude to the required phosphorus loading for
eutrophication. Migrating Chaoborus larvae thereby essentially trap nutrients between the water column
and the sediment, and this continuous internal loading of nutrients would delay lake remediation even

when external inputs are stopped.

CkJH: WATER RESEARCH, 2017, 122: 36-41)

Influence of invasive quagga mussels, phosphorus loads, and climate
on spatial and temporal patterns of productivity in Lake Michigan: A
biophysical modeling study

Rowe, Mark D.; Anderson, Eric J.; Vanderploeg, Henry A.; et al.

We applied a three-dimensional biophysical model to Lake Michigan for the years 2000, 2005, and 2010
to consider the mechanisms controlling spatial and temporal patterns of phytoplankton abundance

(chlorophyll a) and lake-wide productivity. Model skill was assessed by comparison to satellite-derived
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Chl a and field-measured water quality variables. We evaluated model sensitivity to scenarios of varying
mussel filter feeding intensity, tributary phosphorus loads, and warm vs. cool winter-spring climate
scenarios. During the winter-spring phytoplankton bloom, spatial patterns of Chl a were controlled by
variables that influenced surface mixed layer depth: deep mixing reduced net phytoplankton growth
through light limitation and by exposing the full water column to mussel filter feeding. Onset of summer
and winter stratification promoted higher surface Chl a initially by increasing mean light exposure and by
separating the euphotic zone from mussels. During the summer stratified period, areas of relatively high
Chl a were associated with coastal plumes influenced by tributary-derived nutrients and coastal
upwelling-downwelling. While mussels influenced spatial and temporal distribution of Chl a, lake-wide,
annual mean primary production was more sensitive to phosphorus and warm/cool meteorology
scenarios than to mussel filter feeding scenarios. Although Chl a and primary production declined over
the quagga mussel invasion, our results suggest that increased nutrient loads would increase lake-wide
productivity even in the presence of mussels; however, altered spatial and temporal patterns of
productivity caused by mussel filter feeding would likely persist.

CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2017, 62(6): 2629-2649)

Responses of trophic structure and zooplankton community to salinity
and temperature in Tibetan lakes: Implication for the effect of climate
warming

Lin, Qiuqi; Xu, Lei; Hou, Juzhi; et al.

Warming has pronounced effects on lake ecosystems, either directly by increased temperatures or
indirectly by a change in salinity. We investigated the current status of zooplankton communities and
trophic structure in 45 Tibetan lakes along a 2300 m altitude and a 76 salinity gradient. Freshwater to
hyposaline lakes mainly had three trophic levels: phytoplankton, small zooplankton and fish/Gammarus,
while mesosaline to hypersaline lakes only had two: phytoplankton and large zooplankton. Zooplankton
species richness declined significantly with salinity, but did not relate with temperature. Furthermore, the
decline in species richness with salinity in lakes with two trophic levels was much less abrupt than in
lakes with three trophic levels. The structural variation of the zooplankton community depended on the
length of the food chain, and was significantly explained by salinity as the critical environmental variable.
The zooplankton community shifted from dominance of copepods and small cladoceran species in the
lakes with low salinity and three trophic levels to large saline filter-feeding phyllopod species in those
lakes with high salinity and two trophic levels. The zooplankton to phytoplankton biomass ratio was
positively related with temperature in two-trophic-level systems and vice versa in three-trophic-level
systems. As the Tibetan Plateau is warming about three times faster than the global average, our results
imply that warming could have a considerable impact on the structure and function of Tibetan lake
ecosystems, either via indirect effects of salinization/desalinization on species richness, composition and
trophic structure or through direct effects of water temperature on trophic interactions.

CKiE: WATER RESEARCH, 2017, 124: 618-629)
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Winds and the distribution of nearshore phytoplankton in a stratified
lake

Cyr, Helene.

The distribution of phytoplankton in lakes is notoriously patchy and dynamic, but wind-driven currents
and algal buoyancy motility are thought to determine where algae accumulate. In this study, nearshore
phytoplankton were sampled from different parts of a lake basin twice a day for 4-5 consecutive days, in
the spring and in late summer, to test whether short-term changes in phytoplankton biomass and
community composition can be predicted from wind-driven currents. On windy days, phytoplankton
biomass was higher at downwind than at upwind nearshore sites, and the magnitude of this difference
increased linearly with increasing wind speed. However, contrary to the generally assumed downwind
phytoplankton aggregations, these differences were mostly due to upwelling activity and the dilution of
phytoplankton at upwind nearshore sites. The distribution of individual taxa was also related to wind
speed, but only during late stratification (except for cryptophytes), and these relationships were
consistent with the buoyancy and motility of each group. On windy days, large diatoms and
cyanobacteria concentrated upwind, neutrally buoyant taxa (green algae, small diatoms) were
homogeneously distributed, and motile taxa (cryptophytes, chrysophytes, dinoflagellates) concentrated
downwind. Predictable differences in the biomass and composition of phytoplankton communities could
affect the efficiency of trophic transfers in nearshore areas.

CKJE: WATER RESEARCH, 2017, 122: 114-127)

Environmental and spatial processes influencing phytoplankton
biomass along a reservoirs-river-floodplain lakes gradient: A
metacommunity approach

Bortolini, Jascieli Carla; Pineda, Alfonso; Rodrigues, Luzia Cleide; et al.

Evaluation of the relative influences of environmental and spatial processes in structuring aquatic
metacommunities is an essential first step for understanding how these factors govern species
distributions and affect spatial and temporal variability in community structure. Such variability has many
causes and consequences at different scales. In the case of phytoplankton metacommunities, both
species sorting and mass effect processes are likely to be important in structuring the patterns of
biomass distribution on large spatial scales. We investigated the influences of environmental and spatial
components on the phytoplankton community on a large spatial scale, consisting of a
reservoirs-river-floodplain lakes gradient in a Neotropical region. Using partial redundancy analysis, we
partitioned the relative role of environmental (environmental filters) and spatial (asymmetric eigenvector
maps) processes structuring phytoplankton biomass. A clear difference of the limnological conditions
was observed between the reservoirs and river-floodplain lakes system. High species richness and
higher mean values of phytoplankton biomass were recorded in the floodplain lakes. Variation
partitioning demonstrated the importance of both environmental and spatial process in phytoplankton
biomass structuring. However, the relative importance of these processes may vary over time. Our
results suggest that from a metacommunity perspective, the phytoplankton biomass of upstream
reservoirs and a downstream river-floodplain lakes system is determined by environmental conditions
(species sorting process), mainly in the floodplain lakes; and by high dispersion rates favoured by the
connectivity and unidirectional flow (mass effect process), mainly between the reservoirs and the river.
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CRiF: FRESHWATER BIOLOGY, 2017, 62(10): 1756-1767)

Seasonal variability in phytoplankton stable carbon isotope ratios and
bacterial carbon sources in a shallow Dutch lake

Lammers, J. M.; Reichart, G. J.; Middelburg, J. J.

Ecosystem metabolism of lakes strongly depends on the relative importance of local vs. allochthonous
carbon sources and on microbial food-web functioning and structure. Over the year ecosystem
metabolism varies as a result of seasonal changes in environmental parameters such as nutrient levels,
light, temperature, and variability in the food web. This is reflected in isotopic compositions of
phytoplankton and bacteria. Here, we present the results of a 17-month study on carbon dynamics in two
basins of Lake Naarden, The Netherlands. One basin was restored after anthropogenic eutrophication,
whereas the other basin remained eutrophic. We analyzed natural stable carbon isotope abundances
(C-13) of dissolved inorganic carbon, dissolved organic carbon and macrophytes, and combined these
data with compound-specific C-13 analyses of phospholipid-derived fatty acids, produced by
phytoplankton and bacteria. Isotopic fractionation (epsilon) between phytoplankton biomass and CO2(aq)
was similar for diatoms and other eukaryotic phytoplankton, and differences between sampling sites
were small. Highest epsilon values were observed in winter with values of 23.5 +/- 0.6 parts per thousand
for eukaryotic phytoplankton and 13.6 +/- 0.3 parts per thousand for cyanobacteria. Lowest epsilon
values were observed in summer: 10.5 +/- 0.3 parts per thousand for eukaryotic phytoplankton and 2.7
+/- 0.1 parts per thousand for cyanobacteria. The annual range in C-13(bact) was between 6.9 parts per
thousand and 8.2 parts per thousand for the restored and eutrophic basin, respectively, while this range
was between 11.6 parts per thousand and 13.1 parts per thousand for phytoplankton in the restored and
eutrophic basin, respectively. Correlations between C-13(phyto) and C-13(bact) were strong at both sites.
During summer and fall, bacterial biomass derives mainly from locally produced organic matter, with
minor allochthonous contributions. Conversely, during winter, bacterial dependence on allochthonous

carbon was 39-77% at the restored site, and 17-46% at the eutrophic site.

CkJFE: LIMNOLOGY AND OCEANOGRAPHY, 2017, 62(6): 2773-2787)

Influence of water level fluctuations on phytoplankton communities in
an oxbow lake

Dembowska, Ewa A.; Kubiak-Wojcicka, Katarzyna.

The study was aimed at examining phytoplankton communities in an oxbow lake of the Vistula River
during two different hydrological stages: potamophase and limnophase. River level fluctuations
influenced the lake water level. The study investigated the abundance, biomass, species composition,
and functional groups of phytoplankton. The observations were made for four years during the growing
season at two-week intervals. We identified a total of 304 taxa of algae. Species with the highest biomass
belonged to 16 functional groups (FGs). Although the trophic state of the lake did not change (eutrophy),
dominant algal species varied between stages. During limnophase the phytoplankton was dominated by
coccal chlorophytes, mainly from FG J, while during potamophase, by centric diatoms from FG C and D
(mainly by Cyclotella nieneghiniana, Actinocyclus normanii and Stephanodiscus hantzschii). Our results

indicate that hydrological conditions affect the water transparency as well as the predominance of certain
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algal species in the oxbow lake, periodically connected with the river.

(CkJ8: FUNDAMENTAL AND APPLIED LIMNOLOGY, 2017, 190(3): 221-233)

The sensitivity and stability of bacterioplankton community structure
to wind-wave turbulence in a large, shallow, eutrophic lake

Jian Zhou; Bogiang Qin; Xiaoxia Han; et al.

Lakes are strongly influenced by wind-driven wave turbulence. The direct physical effects of turbulence
on bacterioplankton community structure however, have not yet been addressed and remains poorly
understood. To examine the stability of bacterioplankton communities under turbulent conditions, we
simulated conditions in the field to evaluate the responses of the bacterioplankton community to physical
forcing in Lake Taihu, using high-throughput sequencing and flow cytometry. A total of 4,520,231 high
quality sequence reads and 74,842 OTUs were obtained in all samples with a-proteobacteria,
y-proteobacteria and Actinobacteria being the most dominant taxa. The diversity and structure of
bacterioplankton communities varied during the experiment, but were highly similar based on the same
time of sampling, suggesting that bacterioplankton communities are insensitive to wind wave turbulence
in the lake. This stability could be associated with the traits associated with bacteria. In particular,
turbulence favored the growth of bacterioplankton, which enhanced biogeochemical cycling of nutrients
in the lake. This study provides a better understanding of bacterioplankton communities in lake

ecosystems exposed to natural mixing/disturbances.

(CRiE: Scientific Reports, 2017, doi:10.1038/s41598-017-17242-2)

Changes in bacterioplankton community structure during early lake
ontogeny resulting from the retreat of the Greenland Ice Sheet

Hannes Peter; Erik Jeppesen; Luc De Meester; et al.

Retreating glaciers and ice sheets are among the clearest signs of global climate change. One
consequence of glacier retreat is the formation of new meltwater-lakes in previously ice-covered terrain.
These lakes provide unique opportunities to understand patterns in community organization during early
lake ontogeny. Here, we analyzed the bacterial community structure and diversity in six lakes recently
formed by the retreat of the Greenland Ice Sheet (GrlS). The lakes represented a turbidity gradient
depending on their past and present connectivity to the GrlS meltwaters. Bulk (16S rRNA genes) and
putatively active (16S rRNA) fractions of the bacterioplankton communities were structured by changes
in environmental conditions associated to the turbidity gradient. Differences in community structure
among lakes were attributed to both, rare and abundant community members. Further, positive
co-occurrence relationships among phylogenetically closely related community members dominate in
these lakes. Our results show that environmental conditions along the turbidity gradient structure
bacterial community composition, which shifts during lake ontogeny. Rare taxa contribute to these shifts,
suggesting that the rare biosphere has an important ecological role during early lakes ontogeny.
Members of the rare biosphere may be adapted to the transient niches in these nutrient poor lakes. The
directionality and phylogenetic structure of co-occurrence relationships indicate that competitive

interactions among closely related taxa may be important in the most turbid lakes.
CRJE: The ISME Journal, 2017, doi:10.1038/ismej.2017.191)
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Homogenization of lake cyanobacterial communities over a century of
climate change and eutrophication

Marie-Eve Monchamp; Piet Spaak; Isabelle Domaizon; et al.

Human impacts on biodiversity are well recognized, but uncertainties remain regarding patterns of
diversity change at different spatial and temporal scales. Changes in microbial assemblages are, in
particular, not well understood, partly due to the lack of community composition data over relevant scales
of space and time. Here, we investigate biodiversity patterns in cyanobacterial assemblages over one
century of eutrophication and climate change by sequencing DNA preserved in the sediments of ten
European peri-Alpine lakes. We found species losses and gains at the lake scale, while species richness
increased at the regional scale over approximately the past 100 years. Our data show a clear signal for
beta diversity loss, with the composition and phylogenetic structure of assemblages becoming more
similar across sites in the most recent decades, as have the general environmental conditions in and
around the lakes. We attribute patterns of change in community composition to raised temperatures
affecting the strength of the thermal stratification and, as a consequence, nutrient fluctuations, which
favoured cyanobacterial taxa able to regulate buoyancy. Our results reinforce previous reports of
human-induced homogenization of natural communities and reveal how potentially toxic and
bloom-forming cyanobacteria have widened their geographic distribution in the European temperate
region.

(CGR¥: Nature Ecology & Evolution, 2017, doi:10.1038/s41559-017-0407-0)

Novel anammox bacteria and nitrogen loss from Lake Superior

Sean A. Crowe; Alexander H. Treusch; Michael Forth; et al.

Anaerobic ammonium oxidizing (anammox) bacteria own a central position in the global N-cycle, as they
have the ability to oxidize NH4+ to N2 under anoxic conditions using NO2-. They are responsible for up
to 50% of all N2 released from marine ecosystems into the atmosphere and are thus indispensible for
balancing the activity of N-fixing bacteria and completing the marine N-cycle. The contribution, diversity,
and impact of anammox bacteria in freshwater ecosystems, however, is largely unknown, confounding
assessments of their role in the global N-cycle. Here we report the activity and diversity of anammox
bacteria in the world’s largest freshwater lake—Lake Superior. We found that anammox performed by
previously undiscovered bacteria is an important contributor to sediment N2 production. We observed
striking differences in the anammox bacterial populations found at different locations within Lake
Superior and those described from other locations. Our data thus reveal that novel anammox bacteria
underpin N-loss from Lake Superior, and if more broadly distributed across inland waters would play an

important role in continental N-cycling and mitigation of fixed nitrogen transfer from land to the sea.

(CRJ&: Scientific Reports, 2017, doi:10.1038/s41598-017-12270-1)

Abrupt stop of deep water turnover with lake warming: Drastic
consequences for algal primary producers

Yana Yankova; Stefan Neuenschwander; Oliver Kdster; et al.

After strong fertilization in the 20th century, many deep lakes in Central Europe are again nutrient poor
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due to long-lasting restoration (re-oligotrophication). In line with reduced phosphorus and nitrogen
loadings, total organismic productivity decreased and lakes have now historically low nutrient and
biomass concentrations. This caused speculations that restoration was overdone and intended
fertilizations are needed to ensure ecological functionality. Here we show that recent re-oligotrophication
processes indeed accelerated, however caused by lake warming. Rising air temperatures strengthen
thermal stabilization of water columns which prevents thorough turnover (holomixis). Reduced mixis
impedes down-welling of oxygen rich epilimnetic (surface) and up-welling of phosphorus and nitrogen
rich hypolimnetic (deep) water. However, nutrient inputs are essential for algal spring blooms acting as
boost for annual food web successions. We show that repeated lack (since 1977) and complete stop
(since 2013) of holomixis caused drastic epilimnetic phosphorus depletions and an absence of
phytoplankton spring blooms in Lake Zurich (Switzerland). By simulating holomixis in experiments, we
could induce significant vernal algal blooms, confirming that there would be sufficient hypolimnetic
phosphorus which presently accumulates due to reduced export. Thus, intended fertilizations are highly

questionable, as hypolimnetic nutrients will become available during future natural or artificial turnovers.

(R¥E: Scientific Reports, 2017, doi:10.1038/s41598-017-13159-9)
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To what extent is the DNA of microbial eukaryotes modified during
burying into lake sediments? A repeat-coring approach on annually
laminated sediments

Capo, Eric; Domaizon, Isabelle; Maier, Dominique; et al.

Paleogenetics provides a powerful framework to reconstruct the long-term temporal dynamics of various

biological groups from aquatic sediments. However, validations are still required to ensure the
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authenticity of the molecular signal obtained from sedimentary DNA. Here, we investigated the effects of
early diagenesis on the DNA signal from micro-eukaryotes preserved in sediments by comparing
metabarcoding inventories obtained for two sediment cores sampled in 2007 and 2013 respectively.
High-throughput sequencing (lllumina MiSeq) of sedimentary DNA was utilized to reconstruct the
composition of microbial eukaryotic communities by targeting the V7 region of the 18S rDNA gene. No
significant difference was detected between the molecular inventories obtained for the two cores both for
total richness and diversity indices. Moreover, community structures obtained for the two cores were
congruent as revealed by procrustean analysis. Though most of the eukaryotic groups showed no
significant difference in terms of richness and relative proportion according to the core, the group of fungi
was found to differ both in terms of richness and relative proportion (possibly due to their spatial
heterogeneity and potential activity in sediments). Considering the OTUs level (i.e. Operational
Taxonomic Units as a proxy of ecological species), our results showed that, for the older analyzed strata
(age: 15-40 years), the composition and structure of communities were very similar for the two cores
(except for fungi) and the DNA signal was considered stable. However, for the uppermost strata (age <
15 years), changes of moderate magnitude were detected in the relative abundance of few OTUs.
Overall, this study points out that, in Nylandssjon sediments, early diagenesis did not induce marked
modifications in the micro-eukaryotic DNA signal, thus opening new perspectives based on the analysis
of eukaryotic sedimentary DNA to address scientific issues both in the domains of paleolimnology and
microbial ecology. Because this study site is ideal for DNA preservation in sediment (quick sedimentation
processes, no sediment resuspension, anoxic conditions at sediment-water interface), the generalization
of our conclusions, in particular for less favorable sites, must be considered cautiously.
(CKiE: JOURNAL OF PALEOLIMNOLOGY, 2017, 58(4): 479-495)

MODIS observations of cyanobacterial risks in a eutrophic lake:
Implications for long-term safety evaluation in drinking-water source

Duan, Hongtao; Tao, Min; Loiselle, Steven Arthur; et al.

The occurrence and related risks from cyanobacterial blooms have increased world-wide over the past
40 years. Information on the abundance and distribution of cyanobacteria is fundamental to support risk
assessment and management activities. In the present study, an approach based on Empirical
Orthogonal Function (EOF) analysis was used to estimate the concentrations of chlorophyll a (Chla) and
the cyanobacterial biomarker pigment phycocyanin (PC) using data from the MODerate resolution
Imaging Spectroradiometer (MODIS) in Lake Chaohu (China's fifth largest freshwater lake). The
approach was developed and tested using fourteen years (2000-2014) of MODIS images, which showed
significant spatial and temporal variability of the PC:Chla ratio, an indicator of cyanobacterial dominance.
The results had unbiased RMS uncertainties of <60% for Chla ranging between 10 and 300 mu g/L, and
unbiased RMS uncertainties of <65% for PC between 10 and 500 mu g/L. Further analysis showed the
importance of nutrient and climate conditions for this dominance. Low TN:TP ratios (<29:1) and elevated
temperatures were found to influence the seasonal shift of phytoplankton community. The resultant
MODIS Chla and PC products were then used for cyanobacterial risk mapping with a decision tree
classification model. The resulting Water Quality Decision Matrix (WQDM) was designed to assist
authorities in the identification of possible intake areas, as well as specific months when higher frequency
monitoring and more intense water treatment would be required if the location of the present intake area
remained the same. Remote sensing cyanobacterial risk mapping provides a new tool for reservoir and
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lake management programs.

CE¥E: WATER RESEARCH, 2017, 122: 455-470)

Unravelling Contaminants in the Anthropocene Using Statistical
Analysis of Liquid Chromatography-High-Resolution Mass
Spectrometry Nontarget Screening Data Recorded in Lake Sediments

Chiaia-Hernandez, Aurea C.; Gunthardt, Barbara F.; Frey, Martin P.; et al.

The significant increase in traces of human activity in the environment worldwide provides evidence of
the beginning of a new geological era, informally named the Anthropocene. The rate and variability of
these human modifications at the local and global scale remain largely unknown, but new analytical
methods such as high-resolution mass spectrometry (HRMS) can help to characterize chemical
contamination. We therefore applied HRMS to investigate the contamination history of two lakes in
central Europe over the preceding 100 years. A hierarchical clustering analysis (HCA) of the collected
time series data revealed more than 13 000 profiles of anthropogenic origin in both lakes, defining the
beginning of large-scale human impacts during the 1950s. Our results show that the analysis of temporal
patterns of nontarget contaminants is an effective method for characterizing the contamination pattern in
the Anthropocene and, an important step in prioritizing the identification of organic contaminants not yet
successfully targeted by, environmental regulation and pollution reduction initiatives. As proof of the
Concept, the success of the method was demonstrated with the identification of the pesticide imazalil,
which probably originated from imported fruits. This new approach applicable to palaeoarchives can
effectively be used to document the time and rate of change in contamination over time and provide
additional information on the onset of the Anthropocene.
(CRJ5: ENVIRONMENTAL SCIENCE & TECHNOLOGY, 2017, 51(21): 12547-12556)
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WAV BRIV, 2 A] FF 2R A R AT 51T 5 15 3, EREEHX, JKE R 28 m
CAFEIF R EM . @/KBRIERIG . BtKMTS Qe R AR, CF 5K
PR TR R 2 e FAE20154F, A KA AR /K 22 it 58 /N A B K
BRURARL R PR 2 AR A AL 55, Fif tH B P KIE BAI50014 36 To I 22 BF 52K

HFERAT B oK BEIRZE A 2T 20174 J3 Bk BEIRVEAG TR, DA /K BEIR 1 iR
WA, PRALEER A BB K BRI HERIN L 2. SCPEE T IUASP IR, DUELF
HuPPAS A B A — MU OB e, TR AR YA B BRI ZR Gk Rk, LA IR
it LB . 20 OQE: 2/KEHA . KA. DERSGFER. #
AN A HOKE A I R 7, K R IETE A K E . @1F: 2 AMEL
R M ITFERVEA EATT . AE 2 BN )R 23 18] RO iR A AL 5 KA SRR GF AL, 6
A AR A TN E . @WK KA FFKANME EATZ IR IR
RGN EA QAR RS . @BHE: 2 RE FEAMEE . K
SRRE I, Gl HIE NI SRR T DU ORI PR R SRAE SR
TAEF RES AT LA I .

AR TAEH, KBIRHI AT PSR e R EAE X YA IR BB HERE, Bfh:. OFF
I AT TR B, VAR AT MR A5 (B2, [ P 3 4 B 2 10 30
P 2% BB . @ /K BEIE VAL 77 BT, DARRR AT AN e 5 . I BRI BoF
JERIftTE. A TR RS, s SR BRRARENS 5 ESE, &
BNk, 2 IR S AEREE GRS ER AT E . @SR FRME
HIKIHRIT % . ZRE . AR EAHE R BRSOV ILAE C e i, 7 Eak—b
HIBUBT A 2SS, DA PRIX LT VE R A ORNE, a7 Z 3. @@ AL
s A5 BRSO R B R4, B IR PUR B R . HEAT R O, fE
FUM AR A, DASEILA-F A S RS 2 A3 T T AR ) 20 e o
JR3CKIR:  http://science.sciencemag.org/content/358/6366/1003

CRIE: BRI MR 2017-12-15, B4 583174

AREAIUR NG EXBRESKE

St H A LRSI H R AT B — TG it i, VA FIIR 7K 2 SR T3 F o o
KA AR R 2000 DA b, Fir A e 2 2800 B — S8 A0 mik e H 281

2T EW NS R BRSPS N4, R TiARZ . (HHA
FLREA — MBI S/ INH 280 P A 1R SIS A 7 R B, B2 AR ot HUE &S
1t 7K o 7 A K e
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XTI FE BRI AL g 1 DAL T B b BT /R v M PR e 2R 4 2R WK T 27K T 5K
(] ZKA) F e i FE A 5 &, (HES R P RORE. IR RSB 22— HA BRI
MUKBHR AN ER « Zgeifor, WRKIEAREERZN, E5EEA NE
R

WEFEN G da Y, SRR R T B 2RO e, (H AR M 2 i 7O TR ) T 70
2o I, EARIRK TR o5 RO ER AR LD, (IR 3 20N ) DR A AN 28 AL

BRI, IR RGE R AR AN 107 A B, AR e 20250, 1A =
T240 K Gy FHEU e, e P Z190% M0\ s /KT 22 7K R SR TR K380 A 1
oAt B A RANRFAE A01H P B 2 B R B R

WEFEINY, WRATTREZR BRI e “ A7, B besbiscs b DLRT Al o 0 22
2192, EXMIREERER H eSS

RIHTIL CRRAE RO — WIS E (B « BIf) 288 k.

R http://news.xinhuanet.com/tech/2017-11/23/c_1121999925.htm 2017-11-23)

WMO Ef BB IR CRS N ST H S ik

201749 H 27 H , VR A L E A 3 st FE A R BRSO IS T R 42
(Hydrological Status and Outlook System, HydroSOS) Z#it%l, B ANAIRA R
RN K S TR0 E IR SRR . B RG] R4

AERATTHNG 7K 5 52 0 XU IE H 2 a4 tH A BHIRAT AL T (WRD Tl
D, AR5 Ax BRI I 7K 5 55 KUK N 0K FREILYE 1#52000 75 A\ 354 225000 75 A 5
kR, ALz (WEP 5, SIREFER T RS0l LK E
Gr R miL8012 3K 0. RIS ik, HTI%A EERMER KSR, Bl A4k R 48,
FFE R ToiEo0s B AR Bk K BT 5 R T AT P . Tk, WHO HydroSOSit4il
#1957 NAlan Jenkins# #5245 th, % TR KA IR S Fr s K 2 ik .
ST RS IR FN IR S R 7K AR G 24 HiIRAS A AR R EUE Bl H A2 40 B 4 3Rk i I 55 73
W 2 S0 R AS AR B50E

HydroSOS 5 4t it i SO ARFEWHOK SR I . F#8 3 2 A KR FE 4 i R R 57K 3
iR, KA R IR . AR R AR EEYE . k. XKk
B R RS SR TR AR DL A BRK SR, Z 40 8 5 1 T ) 4 BRARE 79 2 32 kK
AT 5 5¢ 3 50 R X SR A ALK K SCE B, DMEBURER T X380 [ bR a B pL )
DA 52 5200 BAR SN SRATE K BT B F AL teAh, FERGR OIS, BFEX
K VEAd HydroSOS 5 4t HE 51 - B T RRSE R R 55 75 H AR SEIL, % H A5 9 18
AR 24y PARSRAF DL BRI AR AS R GG 3 BRI SE IR RE . R5E ]
FREL I DL S 2200 BoR () B B
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FR3CRIE:
http://public.wmo.int/en/media/news/building-first-global-hydrological-status-and-outlook-system
CRIE: R REIARNRIE 2017-10-15, 55 20 H1E55 266 )

ARSERAR TR ERZEBARERNSUHERENR AR

20t Z0604FEAR AR, BEERE L TN Ok e, NSRS il
e IXAMGERE T P G ), B U A AR, T ELE L SR A = )
FHEAE X RS RAMA g A FIRE B 52 B e 2R — A4 3
BTN EE AR X, SR A G HE BRIzt S5 R S AR X 20 R i 1) AR
WRAEZRW., HAT, KT R RI N CEF 82 W7 HXT XM
H TSI R F BN = AR 2 (R KA AR S R 2 = A AT A FE RS2 R N S H
T AR TR T2 2 A b [ R A B0 G S UM S i) ) R S AR L E PR A S
B, 2001742 H27H, BL “ Aerosol-weakened summer monsoons decrease lake
fertilization on the Chinese Loess Plateau” >y/@Nature Climate ChangefE£k kK % T 2%/
KRR PR % . NS KL £ R EY) ZJohn P, Smol s28e % . SEE A R TR
KRR 2 e A BH BH ST 56 25 8 I IS HE TS0 Wi 25 XA A T8 U v LU AR S &
GUrE A R A — TS B P A AFF U RER, FF Ho.Nature Climate Changeit % [ 131 1 H bx
4B E K Harry J. Dowsett##% [FIEES T — iR LA “Aerosols shift lake ecosystem”
N L@ FE, URELTBLENIEAL T T @Y. %6 KB 20004 (1)
e LETE IR SR, B AR s AR A AN B SRR A (S MR A L ot 2 IR S A ) v il
AR AR FRAFAE 3 22 e, PR Tl A ™ AR A0 JRONT S 3 B2 2% IR I 35
Al e SR MG AR S 1 2R, gEmAE R 1T IR G XS XA 4 Bk
AT AR S B SO TR A S R G AR B W RETEAE RS, ok D B e B IR S
R LA BB A SR A EE R L. CAVHTTINA, TP X R
- TAR R RBOL L HERIZH X A IR S B R E W 2, Rk 2
A CBHARN”, BUERERE R ZE RN, BRI R BOE I B 2RSS . AR AT
RSN, R SR IX M E RS, Iz X UK AR R R & 2 BRI,
CL & R A TR AR A B R] R A7 AE M L8 IE 7E I AR AL I A2 3 6 i @00 (8 B 4 BRAZ B o) 1
VAR S S m 3y RO . BROR PR S A SRR A T 38 Ly J i 25 20004F 1)
ELEIAIC S, KIE H AR T, ZEXR/K I o 3 BUE 2 1) E SRV R A
FE, BUEEA AL T REREE RN MAEDACRRY, BT, S8
(CauiEINIIME LN

IRV, BUEIORFR KA EE TR Bk, EIAURERRE =T,
PR M A2 RS 3 s TV 552 PRk 553 PR 52 M) 5 BCH X vy LLl v AR A AN B
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[]
WA (1012 A)
B AR T B AR T s i AR 1) R B R (E) . SRR s s R, R
NS HIUHE DA e BRSO RS 0R , ] BE S 200 1 5 28 RS A SR [
H ARSI T 2 MBS RIRAS, AT AT RE S ECE 2 B Y U A B & gy, ik —
A5 IR LA P AR AR AL, B2 X L B K IR K AR 7 (1 TR 34 B o P 0
Bt JE 2 H AT B ARt s s A i R B —, BRI IAE R 2 —1t
PR, T U R R, U RE W RS RG AR B R B, n] LUK
AR RF LR DURTAREA FPRES, RRIIAES RGN AT B H A 2 J sL AR
R, BRROT B ATRE S M A T BAR Pk . [FII, 2SS PRl AR A BR
AW 5 NN IEHRBON L s AN A= 2 Mg 55 1 B SR 4 1R Ak o

(a) " Less rain
Solar radiation

— L = =
. \‘ » > Moisture // \
v

) Soo Weaker
L) - Aerosols T‘ eireulation) l
N — //

Weaker wind
intensif
W s v
Decreased lake fertilization \*

(b) '~ More rain

4= =
Ry l
Y Enhanced moisture o
i nger
L » circulation
Stronger wind
Warmer intensity

Increased lake fertilization \m

(M%&) AR () S BARERH ©0) ERTHARMALESRAZMEEE. () MRBEHAERET,
BTFAASBENENE, TNEFEXRS, #MSBEUHEREERAEERK; b BRABRPERT,
BTEEXE, , SEELUHALTEERUHRE
JR3CSRIE: http://engine.scichina.com/doi/10.1360/N972017-00428

CRJE: FH#i@R 2017, 62: 1670 doi: 10.1360/N972017-00428)

W —IL oK REZE MR S F 2%

“URIETL— AL 53 /KU ARy B2 (R R ) B ) SRR 707 TR A BT Jg , X
FAVFE TN RIRANIRR A G AF A — R EIERI RIS o [ & S R
PIIX 2R 22 8] 73 AL, 32X A 22 FEVE B DRI AT LR S 7

R} e B WAL T I 7 ik e SR — 5 S B HEAE ) 2 AR R 1 5 T AR W 7 ]
BAPMYLAT FCA BH BRI T 1 B & 6 H A URic s, e H AT, XTI TR OO RAE
P ERUAT] (RREYR) E.
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FERE VIR, &L, BeIL. LRI FRRmEE, B 7 A B T
IKFFRMASICH) “ =R w5 B AR B R0 . e VT 5 &V VT i i FLLR R
B 66 AH, WIS RILH RN ELEEAR 19 A8, XEMZEMZ R
FFORIBIE 78 A UL X

TRETL VL3 KIS, BEAMIRIE AT —R% RIRTL 70 KIS, fe LA 1921 4F HIFE)
FR IR « B -IRESR N . (AR, KAEANE TR, A
i IREE. SRS AR IR X A A (W R BRI, SR 51 RS A R )2 Ok
TR B R IR S B T Ll — O B — 35 SR AERR AR [X A 2R 5 By R AT
T T L PR AN DX AR A P b 3 ) S 2

M 2012 FETFARH I T En L AE ) 2 BRI T v [ R 2 e B AR AT 5T BT 9
R FE A, KA R0 T B, &5 U BT A AR S R 7y A o) 5 5
— T LU L UK G R A SRR RO T 0TI

LIRS E R E s R AR S RS, R = SRR AR R
i bl 7@ HG, AESRRIR . HARAMERE S, HAE R S WY 2R
YRR A R KRG — 5, e TRIERHLER R, ZHEEEAR
Y, A TR 4300 K—5000 K A ey L o B KA B EL AT EA BRIR], /2 3 D ek
AR FHHEVGH S VUNTEER IR AT 73 At o

2012 4F 7 A& 8 H, WHFAIBMEHLEERAEY) 7 A1 T 2 B S 52 SR 46 A,
W Bk 17 AN ERERT 202 MEMRAME . 200 70 5 AV 2 SER A 7 T R PR, B AR
T R 10 % ik DR 8 A% 485 A ZE IRV VL — RV L4 /K WG B PR I ) 2R 2 S e X, 5 2- 40
(RIS IR L 3t DX TR B PI R S 3R70 3, I TRJAIFE R4 4.49 ' 54 1) 5. BT 400

AR T o0 A o, FILEE B AL T A O W oL #2258 EE P 0 2R 52 5 0 58 i
T s P2 AR i R B0 150 s T B a0 A% 22 R P RS B T 1 A 0 A /K P o, [
P2 05 SR AE— T 1Ly DX A v L L UK ey SRR AT 1) v L B 38 A% 43 A 2R

W TS RN, VeV — ST K Ie Hu BE 5 3 BUHE AR TS R 3=
TR R, R E SRR & LKA i X R YA T 5 261

WSS FRAESE, T —RVL 0 KIS 2R B Sh Y X R 51 LEY) X &
M Lk, OEMkILL. SSRGS, A S RBEIE R BT AR
B, VRV —VL o KU X PRI M R E BB ESAE R, IR AR E = D R
FEIIX 2R 022 8] 73 AL A A BB A e

B &Y, BN AL LUK G, AR R R R SV R T4
KIS, AR S g R i Sl A A7 ), R SO B el B A 22
FEVERAREE TG 0. AR s AL T 5, WA ISR 28 106 DX A R A 358
NHIEDZ AR B R R A

CRIF: BHHR 2017-12-07)
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MR LI FREBERMAEN Sk

2017 £ 11 A 16 H, (MuEkAK) (Earth's Future) HIFIAKFRE N (MR Kk,
vy —ANEZFARRE KR AMACKRIEY - (Groundwater Depletion: A Significant
Unreported Source of Atmospheric Carbon Dioxide) ) SC &5 H, i B PR T K,
2 FEU T KA, R )OSR BOR & B B . SR [ R KRG 3 1T e T 2L
A ) AR 170 Jimli ) — 58 Ak . ELBVIIAE, 1X — ) /R Bl 2 SAT T Pl R

A AR IR AR B B A ) KA, R TR R A Mg A A B SR ) e SR AN A
B REE . FR AR =TRSO %A A 1 322V A N 50 1A R AN DL
Bo, B XEESHEER EE ., — AN E B H ARSI R 2 =8 ik Tk T4
KA. MK IR & RS KA kS A R (H g TSRS
B R AR SR 100 £, X2 POy R AR Y 2 R A LR B —
FALTR . T KR I T 9205 233 R TR RS AN, /K e i e i Ak
VIR 2 AR BB o IX B8 & ST Ik K AE A B B R8T )5, IR BOR E R R K.
{H2 N IELE DURT B R A 0 T B S kb R 7K, (38 [ gh B R S U 800 424 (3030
1270 W~ K CAKOH R EE SRR AE P« 32 18 % BORR 1 57 K% (Miichigan State
University) [R5 G208 TR H L E MR A R (USGS) [1Hh T 7K A v At
IKIRA S E G, AT AR R R K B0 i — ek .

B TR I, 3 [ R 1 7Kt o W] i 5 BORE AR [m) R AURE T 170 JT W — 54k, =
TR AR K By 25 5 7 FRBE A LT AR ) AU ik . 36 AR ORGP 2 (EPAD
[FBURF RS T 1112 1 2s (IPCC) i (1) 23 AN 32 BERIF I AF B — S AL BRI
VLN 20 AN CRABEAEFIINT.) ~52.08 12 Gk ALABREREE)  HiFK
Fil BT — S A ik e 11X 23 AN 3 BRI 1/3 SRR I — A A R BEFTN SR
T, A BRARAT R KA K 1) KSR 970~1350 51 — Ak Bk . 4t 7K AT & LUARTR]
BN I AL g, DR, bR KRS 38 S A AR R AR AR IR (R R . BTN
SN, PR A AR AR HETSOR) P SRS T AE R TN g A A AN SRR T U
HIL,

JR3C3KRIE: http://onlinelibrary.wiley.com/doi/10.1002/2017EF000586/abstract;jsessionid=
1514DDD57EA78F9AFF3E7ECE791D9537.f02t02

CRUR: BRAWETEEN A ML RAR 2017-01-15, 5 24 B 5F 234 /DD

NERC # B FF & HFT— K flidth 7k SCARBY

2017 £ 10 A 5 H, E AR IEM R HF S (NERC) EALEZKGE R
¥ % B 600 F9EEE T T Rk SO EFR A BRI EE (JULES) AR SE M8 —4%
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Rl K SCHEAY (Hydro-JULES) , B fETE R — & e BRI MK 0 = 4517 R 45,
iy O 2 T A ) RO ) — S

ZIUH SRR T 2016 4F 12 A NERC B 2 U, H S [ Bl UK A8 3R
BRG ZK PRI TR /K BE NI S5 AN 58 4 — SRS AR Y, TR 50 75 22
R —DMEEE B RS, 12 R G R K SCRGUR A 3ROSR 24 40 7 P2 R A
BOKH RPN G Be2 i as Gileok, PRIt 75 ET 08 — A 28 B Rl K SO
PRGN PR BB K OO SR B ERLR BET U . R GEH NERC 5%
] [ 2 TR A2 0 (NCAS) | 4 [H 3l i 1 2 JR) (BGS ) M1 [ [ 53 22 0 (NOC)
H1E, fEREARSKC PO (CEH) FRBAE I T #17. CEH B 7L BIPAH = SAE
55 e AR DL [ a2 H R L P K SO S LGRS R A AT A Bl S R K SR T
T AT K BERE,  LATE 70 ARIE A o ()l M K A A

Hydro-JULES 4 7£ T4 P 7 1 o B 1) it K AR R = ZEA5E8Y, DA R 22 [B] AR [R]
R — B Gl TF R ARAK T 3 B A )38 3 AT AR A, SR 3N Fl TRy i R R
B HRSER, EERHL . KA RN ST K . Hydro-JULES #F 78tk
12018 4% 4 AT, H oK it Rk R E RIS 5K F D (CEHD | e [E 1
JR A AR A E X KSR L (NCAS) BET I HE B R AN S it .

YRR E M ER RGAEAY —38 4y, JULES & — /N X M AR, B i 4/ o7 A
R, NW55%% % (Met OfficeUnified Model) —# i . BT RHAH A Wk g
At , JULES iAo 2 [ o Bili 1t 2 T A 0 B Y - JULES A5 G R [l i b 2R 51
SRR, WSS BB LKA REYR HY i =M BLAE I AL . NERC
[E X BE 11t 8109 JULES St B S, A5 iRk 2 458 AR 6 [ PS5 0 1 H A%
S EAVEAEEBEAT BRI A B 1) HAtAH S 5%
JR3CKRIE:  http://www.nerc.ac.uk/press/releases/2017/34-jules/

CRIF: BHEARFFREIES MR 2017-11-01, 55 21 FAKEE 314 #D
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WWC &% (kS E—IERH (2017) )

20174F11H8H, AN F LA (WWC)  (RFISME—IE R 15 (2017) )
(WATER AND CLIMATE -BLUE BOOK (2017)) , LA FfRR “WkH” , BEHR
iy [ s e 2 e 7K AE S5 AR A e R s i e P B R SR IR, R BRSO E N
[ R B A H o 20174 IRRCAS H, S 128 Ik br/K 522 (ICWC) ()
PHRGER, LARAECOP22A AT I ARRITA HINE B . TR Hib & A U AT 5t
A RIK 2 A B ) A U TR SR E IR B RBRE B AN AR AL T
55775 8 R A LA AR A B 7K B R B A I E B BRI T R . A
] AT A AR A X 7K B IR ) S A R D 9% A AR AN 5 T T SR B 7K B U B
Jiti o

(—) A 5K

FH T 5 R AR i 4 W S R AR AR R I, AR A L R i 7K B YR ) T SRR
Mo AEARA SO I AT AR B AR S, IR A A5 AR o A AR A5 BE A A
MiZle T 2BV, HKEE KRR, SR EE K
WA X R AR K B R IE i T, 2 BF A R AN A R T I
PR o N TSGR AN TP A 5K AR R 0 7K B 75 SR3G I, FE 0 AR A R 2
CAAES A, IIRAESI21004F,  JEIH IR 5 R0 7 20 i DR 1A 52 A5 AR A 52 0 fie
PR X o S2 AR R IR R DX, AR X, TTE7E 20104 22 20404F H# 1],
EPNI N B IEIN50%, 1M AE VS TEIR T I N 1 EL DK M 4d% b Tt E157%. JEPIN E
T K SRR 77, K A 20004E 147% b T F120254E 1165% .  [Ritk, 4ER/KfEHL
WAEAEM BT SR TR — AN EE R Al 4L .

(=) RIFH/K GG AT DU oot < e i = 7

T I G N AR AR A K SRR BRI, AT ST — B RS BZK BURER I
SR SR ARG R AE 1. HU R /K HE R K 25 5) 52 B S AR AL SEIR , OIS B
SRR R SE I, AE T FAK BIRAT BRI, /K B — P s B2 U
AR DL R FE it R0 AR AR 2 . Qe X TR BHIR ARG B RF AR i
EEASLEK BHIEAE B ToK BHIR E SR N 2. (Rl Sk B inill &40, $edt
KA T HIMEERFRIEFEEN, HIRRADESRBA KR E N,
I CRFK GRS B R . @7KAT Iy AR U o0y, I HLRR BIAH B OCHRY
EM . KEBEZOIER, B JLFIE B REA 152 310532 40 52 e (1) S ) 5 A
R feli. & PAMEE. DR TOKR 24, FRATHRER ORI H
fER T2 4. FERIBE T X1l 5 S ER R ENM ., A UREHRERT, R
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SR EF A K GRS PR A DR /K TR R T 2 R RIS B . HARUUE I BT (NDCs) &
LA Gz Tl 0o ZRAE AR B sk~ B AT S, - ik B e A i B P
AMZRARIRTT VIR o AR T 7 7 R RX AR ) A e i mT DA 2 e 2 i
IKGRIRI AT RS B . @O Tiag /K SR AR A K8 S RE T T HERZ IR R T 56 A
RO A KB, Rl ARG R DL R SR AT LR A 2R L+ AR R X, Ry
FNVERT 1 1 85% L B 7K Il ACH R B TR A R, s B A
X AR T R AR R e ARAR K BEIR, L AnRK i 2 o

[R3TRIR:
http://www.worldwatercouncil.org/en/publications/water-and-climate-blue-book-2017

CRIE: BFETFREZS MR 2017-12-01, 55 23 #1E% 316 #D

OECD: jEitit Tk o EC SRk Rk EETE

2017 4£ 10 A 17 H, OECD fEZLRKRMI ALkt (MK BC: &2 H as i i)
K AIK &K /1) (Groundwater Allocation Managing Growing Pressures on Quantity
and Quality) , #—2 M 5H KA A EAPRR, LA IRl RR 3 T 7K 4R s
BTt 70 B 22k o AR R 4K 2015 AR P AR I K BT YRGB AR - KU 70 AL
ZJEFHET R TR 2 BRI S X R TOKBCE R, H R ok K 53
Sy BCHIEE R Bevt, AL AR I R 7K AR 40 C I

WA THE T KRR S, IFRR T R OK I B B YE T . IR SR — )
F1| 17K B 4 T A RS B 46— R VI 14 AN C“Rads” D, LU E 43 Be il
JER G E R R G EIAL, AT St eI ERE . 205l

(D FEEKBEIABA I RE T, &S S5 SRR BT A R K
7 He?

(2) HBZRIKANHETR K, DL A SRS B 7K B2 75 A7 B A R AR o 2

(3) A A UK T IK, BUL AT EACHI K B IR AL N AR A SRAFE AT K BT
FITA7AE B R e R R R 22

(4) JE A7 [ W 37 B RTS8 Ad F A ft B ) ¢« BFR™ D 2

(5) SR — M R TTIZKAT RO 22~ 18 B K B R 0 RS, AT A £
KA i ?

(6) FEALFRHRFIRIGOL (NS R B)™ Eig gedift) I, R HAE A2 HE?

(7D ST AL B HTHE N T RS 0 B e A8 B BUR RS 2

(8) JE A A R MBI AT LA, B T S ik i ) 2

(9) JKFER B 5 BI6r, DU 3 Bo il B2 A Rus fE?

(10> AN[EIFR 1] 75 A7 2 RN 7K B 5 73 Bl i) — BUvE B2
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(11) R A W IS T /KA RS RV E 2

(12) M 7K A 2 3 s F At B P 0 B U R B DL KR JE 3 A58 7= A 5 i
XF BT P OO 4 R B 2 e 1 A PR ?

(13) HiR i S A I 55 e 1A i 24 H L E AT He i ?

(14) Z ARG G VR HZE B RoK, 175/ E R?

WA i 7 9 NEEI P, WARSEMMERT . HAKREA, &
AR RNt 717 = o e i 7 Y R AN o A NN ES I 21 )3 i R R S [ S E
Ji0 s omiEE HERS A B R AR AE AN R PR R B o AR R B ) S T
R g E AT N K BRI IS AL, S T VR ALK Ay E T K
AAWGE TARIERRIKAE Z o A A6 77 i3 /K 17 30 BT 7K B8 Y B 20 e i —
B MR K T3 Fo VAR BRIt R /K A8 FIAL, I Bk [k = 22k K I I -
Bo It R KA SRR AT S Bl T KT s s YK, E WA K BRI A 2L
BRI . BT E R AT R R TR SRR Y, BT DA AR R R B R e
TIBATEERIRA . IR IR =i, 7K S250R KA A TR A ARA T T 7K 9
. BT ARIE T s AR S B R B, — s N A, BUR R IZ 91 AN IE Y
MR ZKGE DT BILAR S e PRI ] 4 B R R A, FE ISR AN AR AT 5 DA R BT A B SR A o
JR3CKIR:  http://www.oecd-ilibrary.org/docserver/download/9715391e.pdf?expires=
1511246843&id=id&accname=0cid56017385&checksum=1C62969609C2927ABE277E699E442
0E26

CRIE : BLEWT R Eh7S M ERIR. 2017-12-01, 55 23 BAA 55 316 D)

WWF (iR & (BRITAR—RE SRR ERIPAIRTIRG1)

201749 H 18H, A BHRIEE AL (WWF) KATRE (U Hi-k H 4Bk
MR I I Z56)  (listen to river-lessons from a global review of 4
environmental flow success stories) [BIJEi [ HBAFE., HE. FE. IR, S
B EAEE . FIEANSE E 8 MR B R DD S, St TR K SRR )
258, R FOIERINE — AN AL TS EBUR . KRS BN R B
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