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Intensification of phosphorus cycling in China since the 1600s

Xin Liu; Hu Sheng; Songyan Jiang; et al.

Phosphorus (P) is an essential nutrient for living systems with emerging sustainability challenges related
to supply uncertainty and aquatic eutrophication. However, its long-term temporal dynamics and
subsequent effects on freshwater ecosystems are still unclear. Here, we quantify the P pathways across
China over the past four centuries with a life cycle process-balanced model and evaluate the concomitant
potential for eutrophication with a spatial resolution of 5 arc-minutes in 2012. We find that P cycling in
China has been artificially intensified during this period to sustain the increasing population and its
demand for animal protein-based diets, with continuous accumulations in inland waters and lands. In the
past decade, China’s international trade of P involves net exports of P chemicals and net imports of
downstream crops, specifically soybeans from the United States, Brazil, and Argentina. The contribution
of crop products to per capita food P demand, namely, the P directly consumed by humans, declined
from over 98% before the 1950s to 76% in 2012, even though there was little change in per capita food P
demand. Anthropogenic P losses to freshwater and their eutrophication potential clustered in wealthy
coastal regions with dense populations. We estimate that Chinese P reserve depletion could be
postponed for over 20 y by more efficient life cycle P management. Our results highlight the importance
of closing the P cycle to achieve the cobenefits of P resource conservation and eutrophication mitigation
in the world’s most rapidly developing economy.

CRJE: PNAS, 2016, 113(10): 2609-2614)
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Invasive species triggers a massive loss of ecosystem services
through a trophic cascade

Jake R. Walsh; Stephen R. Carpenter; M. Jake Vander Zanden

Despite growing recognition of the importance of ecosystem services and the economic and ecological
harm caused by invasive species, linkages between invasions, changes in ecosystem functioning, and in
turn, provisioning of ecosystem services remain poorly documented and poorly understood. We evaluate
the economic impacts of an invasion that cascaded through a food web to cause substantial declines in
water clarity, a valued ecosystem service. The predatory zooplankton, the spiny water flea (Bythotrephes
longimanus), invaded the Laurentian Great Lakes in the 1980s and has subsequently undergone
secondary spread to inland lakes, including Lake Mendota (Wisconsin), in 2009. In Lake Mendota,
Bythotrephes has reached unparalleled densities compared with in other lakes, decreasing biomass of
the grazer Daphnia pulicaria and causing a decline in water clarity of nearly 1 m. Time series modeling
revealed that the loss in water clarity, valued at US$140 million (US$640 per household), could be
reversed by a 71% reduction in phosphorus loading. A phosphorus reduction of this magnitude is
estimated to cost between US$86.5 million and US$163 million (US$430-US$810 per household).
Estimates of the economic effects of Great Lakes invasive species may increase considerably if cases of
secondary invasions into inland lakes, such as Lake Mendota, are included. Furthermore, such extreme
cases of economic damages call for increased investment in the prevention and control of invasive
species to better maximize the economic benefits of such programs. Our results highlight the need to
more fully incorporate ecosystem services into our analysis of invasive species impacts, management,
and public policy.

CRJE: PNAS, 2016, doi: 10.1073/pnas.1600366113)
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Biogeochemical evidence for freshwater periods during the Last Glacial
Maximum recorded inlake sediments from Nam Co, south-central
Tibetan Plateau

Witt, Roman; Guenther, Franziska; Lauterbach, Stefan; et al.

Improved knowledge of deglaciation processes during the termination of the Last Glacial Maximum on
the Tibetan Plateau can provide important information for understanding deglaciations in
climate-sensitive high-altitude ecosystems. Little, however, is known about this time interval because
most lacustrine sediment records from the Tibetan Plateau are younger than 19,000 years. This study
focused on a lake sediment record from Nam Co, south-central Tibetan Plateau, covering the interval
from similar to 23.7 to 20.9 cal ka BP. We analysed the distribution and compound-specific hydrogen
isotope composition (delta D) of sedimentary n-alkanes, as well as the bulk sediment TOC, TN, delta
C-13(org) and delta N-15 composition, to infer lake system development. Pronounced changes in
environmental conditions between similar to 21.6 and 21.1 cal ka BP, as well as between 23.1 and 22.5
cal ka BP (Greenland Interstadial 2), were inferred from increased aquatic n-alkane amounts and
decreased delta D (n-C23) values within these time intervals, respectively. Freshwater inputs, which
most likely resulted from enhanced glacier melting, caused these changes. Our results suggest that
mountain glacier retreat on the Tibetan Plateau started earlier than previously assumed. The required
energy for thawing was probably provided by temperature changes caused by reorganization of
atmospheric circulation, which has also been recorded in Greenland ice records.
CRJE: JOURNAL OF PALEOLIMNOLOGY, 2016, 55(1):67-82)

Reconstruction of atmospheric soot history in inland regions from lake
sediments over the past 150 years

Y. M. Han, C. Wei, R.-J. Huang; et al.

Historical reconstruction of atmospheric black carbon (BC, in the form of char and soot) is still
constrained for inland areas. Here we determined and compared the past 150-yr records of BC and
polycyclic aromatic compounds (PACSs) in sediments from two representative lakes, Huguangyan (HGY)
and Chaohu (CH), in eastern China. HGY only receives atmospheric deposition while CH is influenced by
riverine input. BC, char, and soot have similar vertical concentration profiles as PACs in both lakes.
Abrupt increases in concentrations and mass accumulation rates (MARs) of soot have mainly occurred
since ~1950, the establishment of the People’s Republic of China, when energy usage changed to more
fossil fuel contributions reflected by the variations in the concentration ratios of char/soot and individual
PACs. In HGY, soot MARs increased by ~7.7 times in the period 1980-2012 relative to the period
1850-1950. Similar increases (~6.7 times) were observed in CH. The increase in soot MARs is also in
line with the emission inventory records in the literature and the fact that the submicrometer-sized soot
particles can be dispersed regionally. The study provides an alternative method to reconstruct the
atmospheric soot history in populated inland areas.

CRJH: Scientific Reports, 2016, doi:10.1038/srep19151)
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Historical Records of Mercury Stable Isotopes in Sediments of Tibetan
Lakes

Runsheng Yin, Xinbin Feng, James P. Hurley; et al.

The Tibetan Plateau (TP), known as the “Third Pole”, is a critical zone for atmospheric mercury (Hg)
deposition. Increasing anthropogenic activities in the globe leads to environmental changes, which may
affect the loading, transport and deposition of Hg in the environment. However, the deposition history and
geochemical cycling of Hg in the TP is still uncertain. Our records of Hg and Hg isotopes in sediment
profiles of the two largest lakes in the TP, Lake Qinghai and Nam Co, show increased Hg influx since last
century, with the maximum Hg influx enrichment ratios of 5.4 and 3.5 in Lake Qinghai and Nam Co,
respectively. Shifts in negative 5 2°?Hg in Lake Qinghai (-4.55 to —3.15%0) and Nam Co (-5.04 to —2.16%o)
indicate increased atmospheric Hg deposition through rainfall, vegetation and runoff of soils. Mass
independent fractionation of both even-Hg (A 2°Hg: +0.05 to +0.10%c) and odd-Hg (A '%°Hg: +0.12 to
+0.31%o) isotopes were observed. Positive A 2°°Hg suggest high proportion of precipitation-derived Hg in
the TP, whereas the positive A *°°*Hg results from Hg(ll) photo-reduction. Both lakes show increasing A
199Hg since the 1900 s, and we conclude that with the decrease of ice duration, Hg(ll) photo-reduction

may have been accelerated in these TP lakes.

CRiE: Scientific Reports, 2016, doi:10.1038/srep23332)

o [E| B Bl 2 A~ (5158078 P Bk S 28 40 70 20 [ 3= R i A IR E i Y
BR

O VS, W

WA DURA R e e i VU R L A1) (GDG Ts) 7E 1 3% il b oy S 7 T A
HEMEH . R, X&), JUHZME 5 GDGTS(bGDGTS) A4 {4 (5-, 6-H1 2k
bGDGTSs) 1t H A [5] BR Bl 12 A 7 1 23 A B L2 DR 3R A5 R ml o AR SCd st %o B iR
FEARRIFASEAT X L, & KT s, A T GDGTs &R EMrE  E
RS 2R GO P8 e BRI P B AR SRR R . 25 SRR, WK
B RENE SN YA o B VR 45 0, AT R2I T B iIGDGTS 11434 - GDGT-0/crenarchaeol
FUAE B S & A R BRI M iy, 2 B DA F G o T BUR 28 B R T T (MCG) 5 & iy
FAER B B2 TR G R E. SRERIKMHE L ETTE GDGTs (LAYt
BN, DUEEER TEX86 AREA R E R ZWHIKIRE . 5TBAFPE, WK pH I
ANER2m B iIGDGTs AN R bGDGTs HIAHXS & &, (H7E S — WiV, Wil i+,
7 S AN B A R (RiV0) 5 /KRR 9% . AR IX LI A 41 bGDGTS i F 4k g
H(MBT') 5 4E R EE (MAT) A pH(EAE I BE T E) A0, IMEFE#(CBT)IL S pH
FHE, {HET 5-F 3 bGDGTs ) MBT'SME 5 MAT 5% R AR, KIi2&RAE
6-F % bGDGTs HIELFEFE ) MBT'6ME 5 MAT S AH¢. 54k H3AHLL, 1y
5-, 6-F & bGDGTs [WAHX & E A FEZ pH M. Kk, 6-H 2 bGDGTs A &
B (IR)EL CBT'RI LAME AMEELE RN pH . EFEE/N pH BEE R, IR Al CBT'WIAME

4



MaAENSs (13 A7)

B o] BE S HABIAEE R 7, Wil B S RS
CRIE: FEFR D 4, 2016, 46(2): 141-155)
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CRi: *EE D 4, 2016, 46(2): 167-183)

Organic matter transfer in Lake Superior's food web: Insights from bulk
and molecular stable isotope and radiocarbon analyses

Kruger, B. R.; Werne, J. P.; Branstrator, D. K.; et al.

A suite of isotopic methods were combined to provide a comprehensive investigation of organic matter
transfer and consumer-resource links in a large lake food web. We applied compound specific isotope
analysis (CSIA) of nitrogen within amino acids of organisms, a relatively new method and one not yet
widely applied to large lake systems, to determine the trophic positions of several dominant species.
Comparison of this CSIA trophic designation to those calculated by traditional bulk stable carbon and
nitrogen isotope ratios, as well as gut content analyses, revealed this CSIA method to be the most

representative of known trophic links in Lake Superior. Limnocalanus macrurus, an omnivorous copepod,
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was found to occupy a trophic position higher than would have been predicted based on gut analyses,

and one full trophic position above primary consumer Daphnia. Radiocarbon analysis of bulk zooplankton
and fish tissue was employed as a modern carbon tracer to elucidate the relative ages of carbon
incorporated into, and propagated through, the food web. Comparison of animal tissue, non-living carbon
pools (DOC, DIC), and POC radiocarbon content indicate the food web is supported predominately by
newly synthesized autochthonous material. The uniquely depleted radiocarbon signature of the benthic
amphipod Diporeia, attributed to consumption of aged sedimentary or allochthonous material, was not
reflected in its known predators, indicating little overall incorporation of that aged carbon source into the
pelagic food web. This multi-method isotopic investigation extends our understanding of food web

structure and organic matter flow in this large lake.

CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1):149-164)
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CRIE: RI2£iER, 2016, 61(6): 668-675)

Temporal Succession of Ancient Phytoplankton Community in Qinghai
Lake and Implication for Paleo-environmental Change

Li G, Dong H, Hou W; et al.

Tibetan lake sediments in NW China are sensitive recorders of climate change. However, many
important plankton members do not leave any microscopic features in sedimentary records. Here we
used ancient DNA preserved in Qinghai Lake sediments to reconstruct the temporal succession of
plankton communities in the past 18,500 years. Our results showed that seven classes and sixteen
genera of phytoplankton in the lake underwent major temporal changes, in correlation with known
climatic events. Trebouxiophyceae and Eustigmatophyceae were predominant during the cold periods,
whereas Chlorophyceae, Phaeophyceae, Xanthophyceae, Bacillariophyceae, and Cyanophyceae were
abundant during the warm periods. The inferred changes in temperature, nutrients, precipitation, and
salinity, as driven by the Westerlies and summer Monsoon strength, likely contributed to these observed
temporal changes. Based on these correlations, we propose the phytoplankton index as a proxy to
reconstruct the stadial versus interstadial climate change history in Qinghai Lake. This taxon-specific
index is free of terrestrial contamination, sensitive to short-term climatic oscillations, and continuous in

recording all climatic events in the lake. The validity of this index and its applicability to other lakes is
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demonstrated by its good correlations with multiple climate records of Qinghai Lake and another lake on
the Tibetan Plateau, Kusai Lake.
(KiK. Scientific Reports, 2016, 19769)

Magnetic microparticles as a new tool for lake restoration: A
microcosm experiment for evaluating the impact on phosphorus fluxes
and sedimentary phosphorus pools

Funes, A.; de Vicente, J.; Cruz-Pizarro, L.; et al.

In the last decades, magnetic particles (MPs) as adsorbents have gained special attention due to their
high adsorption capacity and the possibility of recovering them by applying a magnetic separation
gradient. For the first time MPs have been tested as P adsorbents in a microcosm experiment in a
context of lake restoration. MPs were added to sediment cores from a hypertrophic lake, at Fe:Pmobiie
molar ratio of 285:1 and 560:1 under both, oxic and anoxic conditions. We have found that, under anoxic
conditions (anoxic), MPs are able to reduce P release rate from the sediment to the overlying water and
to reduce sedimentary Pmobiie concentration (a 22-25% reduction within 0-4 cm depth compared to
controls). Under oxic conditions, the addition of MPs do not affect P fluxes across the sediment and water
interface since the lake sediment is naturally rich in iron oxides. However a measured reduction in
sedimentary Pmobile concentration (12-16% reduction in 0-10 cm depth) contributes to a potential

reduction in longterm P efflux.

CE¥E: WATER RESEARCH, 2016, 89:366-374)

Alkalinity regulation in calcium carbonate-buffered lakes

Mueller, Beat; Meyer, Joseph S.; Gaechter, Rene

Biogenic calcite precipitation is the removal of calcite (CaCO3) from the epilimnion to the sediments of
hard-water lakes during summer stratification, caused by increased pH during algal blooms and by
nucleation of calcite crystals on surfaces of micro-algae. Although this phenomenon has been studied for
decades, details of the underlying mechanisms are still debated. Using results of approximately 70,000
alkalinity measurements from 13 hard-water Swiss lakes (each with approximately 30 yr to 50 yr of
monitoring), we demonstrate that (i) calcium carbonate-buffered lakes act as alkalinity sinks during
summer stratification but act as CO2 sources during and immediately after spring overturn; (ii) as the
alkalinity concentration ([Alk(mix)]) and the total phosphorus concentration ([TPmix]) at spring overturn
increase, increasingly more alkalinity is lost from the epilimnion during summer stratification; (iii) [Alk(mix)]
is determined by the lake's discharge-weighted average inflow concentration ([Alk(in)]), flushing rate,
mean depth and [TPmix]; and (iv) [Alk(in)] depends on the mineralogy and the land use affecting in-soil

nitrification of ammonia and subsequent calcite dissolution in the catchment.

CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1):341-352)

Agriculture causes nitrate fertilization of remote alpine lakes

Hundey EJ, Russell SD, Longstaffe FJ; et al.

Humans have altered Earth's nitrogen cycle so dramatically that reactive nitrogen (Nr) has doubled. This
7
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has increased Nr in aquatic ecosystems, which can lead to reduced water quality and ecosystem health.

Apportioning sources of Nr to specific ecosystems, however, continues to be challenging, despite this
knowledge being critical for mitigation and protection of water resources. Here we use A(17)0O, 6(18)O
and &(15)N from Uinta Mountain (Utah, USA) snow, inflow and lake nitrate in combination with a
Bayesian-based stable isotope mixing model, to show that at least 70% of nitrates in aquatic systems are
anthropogenic and arrive via the atmosphere. Moreover, agricultural activities, specifically nitrate- and
ammonium-based fertilizer use, are contributing most (~60%) Nr, and data from other North American
alpine lakes suggest this is a widespread phenomenon. Our findings offer a pathway towards more
effective mitigation, but point to challenges in balancing food production with protection of important

water resources.

(k5. Nature Communications, 2016, 7:10571)

Uniform carbon fluxes in shallow lakes in alternative stable states

Zimmer, Kyle D.; Hobbs, William O.; Domine, Leah M.; et al.

Shallow lakes process large amounts of carbon (C) via gross primary production (GPP) and respiration
(R), but C fluxes are highly variable among lakes. We used a two-prong approach to determine whether
C fluxes differed between two alternative stable states observed in shallow lakes. First, we used a
replicated whole-lake experiment where we manipulated fish densities in four experimental lakes to
induce shifts from the phytoplankton-dominated state (turbid state) to a submersed
macrophyte-dominated state (clear state), and determined whether whole-lake GPP, R, and net aquatic
production (NAP) changed in response to the manipulation. We also compared lake metabolism in the
four experimental lakes to four lakes in a turbid state and four lakes in a clear state. Second, we used
sediment cores from 68 shallow lakes to test whether modern burial rates of organic C differed between
lakes in clear and turbid states. Biomanipulation in the experimental lakes reduced abundance of fish and
phytoplankton and increased abundance of aquatic invertebrates and submerged macrophytes. However,
there was no significant change in GPP, R, or NAP. Similarly, GPP, R, and NAP did not differ among
experimental lakes, turbid-state lakes, or clear-state lakes. Lastly, organic C burial in sediments did not
differ between lakes in clear vs. turbid states, though variability among sites was high. High light and
nutrient availability facilitate rapid transitions between two alternative groups of competing, rapidly
growing primary producers in shallow lakes. These characteristics facilitate relatively uniform C fluxes at

the ecosystem scale despite substantial differences in community structure.

CkJFE: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1): 330-340)

Large contribution to inland water CO. and CHs emissions from very
small ponds

MA Holgerson, PA Raymond

Inland waters are an important component of the global carbon cycle. Although they contribute to

greenhouse gas emissions, estimates of carbon processing in these waters are uncertain. The global

extent of very small ponds, with surface areas of less than 0.001 km?, is particularly difficult to map,

resulting in their exclusion from greenhouse gas budget estimates. Here we combine estimates of the

lake and pond global size distribution, gas exchange rates, and measurements of carbon dioxide and
8
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methane concentrations from 427 lakes and ponds ranging in surface area from 2.5 m? to 674 km?2. We
estimate that non-running inland waters release 0.583 Pg C yr. Very small ponds comprise 8.6% of
lakes and ponds by area globally, but account for 15.1% of CO2 emissions and 40.6% of diffusive CHa
emissions. In terms of CO2 equivalence, the ratio of CO2 to CH4 flux increases with surface area, from
about 1.5 in very small ponds to about 19 in large lakes. The high fluxes from very small ponds probably
result from shallow waters, high sediment and edge to water volume ratios, and frequent mixing. These
attributes increase CO2 and CHa supersaturation in the water and limit efficient methane oxidation. We

conclude that very small ponds represent an important inland water carbon flux.

(kY5 Nature Geoscience, 2016, 9, 222-226)

Climate-sensitive northern lakes and ponds are critical components of
methane release

M Wik, RK Varner, KW Anthony; et al.

Lakes and ponds represent one of the largest natural sources of the greenhouse gas methane. By
surface area, almost half of these waters are located in the boreal region and northwards. A synthesis of
measurements of methane emissions from 733 lakes and ponds north of ~50° N, combined with new
inventories of inland waters, reveals that emissions from these high latitudes amount to around 16.5 Tg
CHs yr! (12.4 Tg CHs-C yrl). This estimate-from lakes and ponds alone-is equivalent to roughly
two-thirds of the inverse model calculation of all natural methane sources in the region. Thermokarst
water bodies have received attention for their high emission rates, but we find that post-glacial lakes are
a larger regional source due to their larger areal extent. Water body depth, sediment type and ecoclimatic
region are also important in explaining variation in methane fluxes. Depending on whether warming and
permafrost thaw cause expansion or contraction of lake and pond areal coverage, we estimate that
annual water body emissions will increase by 20-54% before the end of the century if ice-free seasons
are extended by 20 days. We conclude that lakes and ponds are a dominant methane source at high
northern latitudes.

CkJF: Nature Geoscience, 2016, 9, 99-105)

A novel ammonia-oxidizing archaeon from wastewater treatment plant:
Its enrichment, physiological and genomic characteristics

Yuyang Li, Kun Ding, Xianghua Wen; et al.

Ammonia-oxidizing archaea (AOA) are recently found to participate in the ammonia removal processes
in wastewater treatment plants (WWTPs), similar to their bacterial counterparts. However, due to lack of
cultivated AOA strains from WWTPs, their functions and contributions in these systems remain unclear.
Here we report a novel AOA strain SAT1 enriched from activated sludge, with its physiological and
genomic characteristics investigated. The maximal 16S rRNA gene similarity between SAT1 and other
reported AOA strain is 96% (with “Ca. Nitrosotenuis chungbukensis”), and it is affiliated with Wastewater
Cluster B (WWC-B) based on amoA gene phylogeny, a cluster within group l.1a and specific for activated
sludge. Our strain is autotrophic, mesophilic (25 °C-33 °C) and neutrophilic (pH 5.0-7.0). Its genome size
is 1.62 Mb, with a large fragment inversion (accounted for 68% genomic size) inside. The strain could not

utilize urea due to truncation of the urea transporter gene. The lack of the pathways to synthesize usual
9
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compatible solutes makes it intolerant to high salinity (>0.03%), but could adapt to low salinity (0.005%)
environments. This adaptation, together with possibly enhanced cell-biofilm attachment ability, makes it
suitable for WWTPs environment. We propose the name “Candidatus Nitrosotenuis cloacae” for the
strain SAT1.

CKiF: Scientific Reports, 2016, doi:10.1038/srep23747)

Spatial distribution and source apportionment of PFASs in surface
sediments from five lake regions, China

Yanjie Qi, Shouliang Huo, Beidou Xi; et al.

Perfluoroalkyl substances (PFASs) have been found in environment globally. However, studies on PFAS
occurrence in sediments of lakes or reservoirs remain relatively scarce. In this study, two hundred and
sixty-two surface sediment samples were collected from forty-eight lakes and two reservoirs all over
China. Average PFAS concentrations in surface sediments from each lake or reservoir varied from
0.086 ng/g dw to 5.79 ng/g dw with an average of 1.15 ng/g dw. Among five lake regions, average PFAS
concentrations for the lakes from Eastern Plain Region were the highest. Perfluorooctanoic acid,
perfluoroundecanoic acid and perfluorooctane sulfonic acid (PFOS) were the predominant PFASs in
surface sediments. The significant positive correlations between PFAS concentrations and total organic
carbon, total nitrogen and total phosphorus contents in sediments revealed the influences of sedimentary
characteristics on PFAS occurrence. A two-dimensional hierarchical cluster analysis heat map was
depicted to analyze the possible origins of sediments and individual PFAS. The food-packaging, textile,
electroplating, firefighting and semiconductor industry emission sources and the precious metals and
coating industry emission sources were identified as the main sources by two receptor models, with
contributions of 77.7 and 22.3% to the total concentrations of C4-C14- perfluoroalkyl carboxylic acids and
PFOS, respectively.

CkJH: Scientific Reports, 2016, doi:10.1038/srep22674)

Polycyclic aromatic hydrocarbons (PAHs) and organochlorine pesticides
(OCPs) in sediments from lakes along the middle-lower reaches of the
Yangtze River and the Huaihe River of China

Zhao Zhonghua; Zhang, Lu; Wu, Jinglu

Organochlorine pesticides (OCPs) and polycyclic aromatic hydrocarbons (PAHS) are among the most
concerning environmental pollutants due to their highly toxic, persistent and bioaccumulative properties.
A total of 111 sediment samples were collected from shallow lakes along the middle-lower reaches of the
Yangtze River and the Huaihe River in China for the determination of OCPs and PAHs. OCPs were
detected in all of the sediment samples, with residual values ranging from 8.1 ng g(-1) dw to 202.9 ng
g(-1) dw, and the residual values of PAHs ranged from 11.8 ng g(-1) dw to 231. 9 ng g(-1) dw.
Hexachlorocyclohexanes (HCHs) and dichlorodiphenyltrichloroethanes (DDTs) were the major
components, accounting for 29.1%+/- 18.7% and 21.1%+/- 14.3% of the total OCPs and mostly
originating from historical use. Similar compositions of PAHs were observed with 3-, 4-, and 5-ringed
congeners as the major contributors accounting for 86.0%+/- 10.0% of the identified PAHs. Diagnostic

ratios of typical PAHs demonstrated mixed sources from petroleum/petrogenic and combustion
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processes, which were responsible for the PAHs observed in surface sediments from the studied lakes.

A sediment risk assessment based on sediment quality guidelines (SQGs) suggested that heptachlor

epoxide, p,p'-DDD and lindane could be potential contaminants of greater ecotoxicological concern.

CE¥E: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1):47-60)

Dynamic models of the complex microbial metapopulation of lake
Mendota

Phuongan Dam, Luis L Fonseca, Konstantinos T Konstantinidis; et al.

Like many other environments, Lake Mendota, WI, USA, is populated by many thousand microbial
species. Only about 1,000 of these constitute between 80 and 99% of the total microbial community,
depending on the season, whereas the remaining species are rare. The functioning and resilience of the
lake ecosystem depend on these microorganisms, and it is therefore important to understand their
dynamics throughout the year. We propose a two-layered set of dynamic mathematical models that
capture and interpret the yearly abundance patterns of the species within the metapopulation. The first
layer analyzes the interactions between 14 subcommunities (SCs) that peak at different times of the year
and together contain all species whereas the second layer focuses on interactions between individual
species and SCs. Each SC contains species from numerous families, genera, and phyla in strikingly
different abundances. The dynamic models quantify the importance of environmental factors in shaping
the dynamics of the lake’s metapopulation and reveal positive or negative interactions between species
and SCs. Three environmental factors, namely temperature, ammonia/phosphorus, and nitrate+nitrite,
positively affect almost all SCs, whereas by far the most interactions between SCs are inhibitory. As far
as the interactions can be independently validated, they are supported by literature information. The
models are quite robust and permit predictions of species abundances over many years both, under the

assumption that conditions do not change drastically, or in response to environmental perturbations.

(CRJ&: npj Systems Biology and Applications, 2016, doi:10.1038/npjsba.2016.7)

Shifts in diversity and function of lake bacterial communities upon
glacier retreat

Peter H, Sommaruga R

Global climate change is causing a wastage of glaciers and threatening biodiversity in glacier-fed
ecosystems. The high turbidity typically found in those ecosystems, which is caused by inorganic
particles and result of the erosive activity of glaciers is a key environmental factor influencing
temperature and light availability, as well as other factors in the water column. Once these lakes loose
hydrological connectivity to glaciers and turn clear, the accompanying environmental changes could
represent a potential bottleneck for the established local diversity with yet unknown functional
consequences. Here, we study three lakes situated along a turbidity gradient as well as one clear
unconnected lake and evaluate seasonal changes in their bacterial community composition and diversity.
Further, we assess potential consequences for community functioning. Glacier runoff represented a
diverse source community for the lakes and several taxa were able to colonize downstream turbid
habitats, although they were not found in the clear lake. Operational taxonomic unit-based alpha diversity
and phylogenetic diversity decreased along the turbidity gradient, but metabolic functional diversity was
11
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negatively related to turbidity. No evidence for multifunctional redundancy, which may allow communities

to maintain functioning upon alterations in diversity, was found. Our study gives a first view on how
glacier-fed lake bacterial communities are affected by the melting of glaciers and indicates that diversity
and community composition significantly change when hydrological connectivity to the glacier is lost and
lakes turn clear.

(KJH: The ISME Journal, 2016, doi:10.1038/isme;j.2015.245)

Single-cell activity of freshwater aerobic anoxygenic phototrophic
bacteria and their contribution to biomass production

MC Garcia-Chaves, MT Cottrell, DL Kirchman

Aerobic anoxygenic phototrophic (AAP) bacteria are photoheterotrophs that despite their low
abundances have been hypothesized to play an ecologically and biogeochemically important role in
aquatic systems. Characterizing this role requires a better understanding of the in situ dynamics and
activity of AAP bacteria. Here we provide the first assessment of the single-cell activity of freshwater AAP
bacteria and their contribution to total bacterial production across lakes spanning a wide trophic gradient,
and explore the role of light in regulating AAP activity. The proportion of cells that were active in leucine
incorporation and the level of activity per cell were consistently higher for AAP than for bulk bacteria
across lakes. As a result, AAP bacteria contributed disproportionately more to total bacterial production
than to total bacterial abundance. Interestingly, although environmentally driven patterns in activity did
not seem to differ largely between AAP and bulk bacteria, their response to light did, and exposure to
light resulted in increases in the proportion of active AAP bacteria with no clear effect on their cell-specific
activity. This suggests that light may play a role in the activation of AAP bacteria, enabling these
photoheterotrophs to contribute more to the carbon cycle than suggested by their abundance.

(CRJE: The ISME Journal, 2016, doi:10.1038/ismej.2015.242)

Extracellular microcystin prediction based on toxigenic Microcystis
detection in a eutrophic lake

Xin Dong, Siyu Zeng, Fei Bai; et al.

Existing models for predicting microcystin concentration in water body generally use chlorophyll or
cyanobacteria concentration as input variables, although microcystins only originate from toxigenic
strains of a few species. Moreover, the nonconcurrency between harmful algal growth and toxin release
has yet to be quantified. Therefore, this study explored a new prediction method that considers these
toxin production mechanisms for the eutrophic Yangcheng Lake, a large-scale drinking water source in
China. The Lake was monitored weekly at six sampling sites from July to October in 2012, including the
detection of toxigenic Microcystis (expressed as mcyA copy number) by gPCR. Compared with
chlorophyll a, cyanobacteria, and total Microcystis abundance, toxigenic Microcystis concentration was
more significant in predicting extracellular microcystin. Site-specific nonlinear regression models that link
mcyA to microcystins were established. Parameters for toxin release delay (i.e., one or two weeks) were
embedded in these models. Further analysis ascribed the different release timescale to NH3-N:TN and
TN:TP ratios of approximately 0.015 and 9.2, respectively, which may decrease the delay in microcystin

release. Model applications in determining mcyA monitoring frequency and its warning thresholds were
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discussed.

(K5 Scientific Reports, 2016, doi:10.1038/srep20886)

Dominance of invasive mollusks in the benthos of Lake Marion, a large
impoundment in South Carolina, USA

Taylor, Barbara E.; Bulak, James S.; Morrison, John

The benthos in the main basin of Lake Marion, a 330-km(2) impoundment on the Santee River in the
Coastal Plain of South Carolina, was dominated by mollusks, including the Asiatic clam Corbicula sp. and
the olive mystery snail Viviparus subpurpureus, and insects, including the burrowing mayfly Hexagenia
limbata and dipterans. Corbicula sp. appeared in Lake Marion about forty years ago; V. subpurpureus, a
native transplant from Gulf Coast drainages, about a dozen years ago. Benthic sediments were mainly
silt; abundances of benthic invertebrates varied with water depth, but not with sediment attributes. Dry
biomass, excluding shell, of benthic invertebrates ranged from 80-82 g m(-2) in the upper main basin to
37 g m(-2) in the middle main basin and 12 g m(-2) in the lower main basin. Corbicula sp. contributed
60-80 % of the total biomass; insects, <10 %. Mollusks do not appear to be heavily consumed by pelagic
fish in Lake Marion. To the extent that the mollusks sequester resources that might otherwise support
prey such as benthic insects or zooplankton, they may effectively reduce productivity of the fisheries.
However, excess consumption of pelagic resources by the mollusks, particularly Corbicula sp., may
subsidize other benthic consumers such as H. limbata, and nutrients released from digested pelagic
material may promote benthic algal production.
CRi: FUNDAMENTAL AND APPLIED LIMNOLOGY, 2016, 187(3):247-261)

Invasive floating macrophytes reduce greenhouse gas emissions from a
small tropical lake

K. Attermeyer, S. Flury, R. Jayakumar; et al.

Floating macrophytes, including water hyacinth (Eichhornia crassipes), are dominant invasive organisms
in tropical aquatic systems, and they may play an important role in modifying the gas exchange between
water and the atmosphere. However, these systems are underrepresented in global datasets of
greenhouse gas (GHG) emissions. This study investigated the carbon (C) turnover and GHG emissions
from a small (0.6 km2) water-harvesting lake in South India and analysed the effect of floating
macrophytes on these emissions. We measured carbon dioxide (CO2) and methane (CH4) emissions
with gas chambers in the field as well as water C mineralization rates and physicochemical variables in
both the open water and in water within stands of water hyacinths. The CO2 and CH4 emissions from
areas covered by water hyacinths were reduced by 57% compared with that of open water. However, the
C mineralization rates were not significantly different in the water between the two areas. We conclude
that the increased invasion of water hyacinths and other floating macrophytes has the potential to change
GHG emissions, a process that might be relevant in regional C budgets.

CRJ&: Scientific Reports, 2016, doi:10.1038/srep20424)
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Macrophyte landscape modulates lake ecosystem-level nitrogen losses
through tightly coupled plant-microbe interactions

Vila-Costa, Maria; Pulido, Cristina; Chappuis, Eglantine; et al.

Root functional diversity of submerged vegetation exerts a major effect on nitrogen (N) cycling in lake
sediments. This fact, however, is neglected in current N-balance models because the links between the
engineering role of plants and in situ microbial N cycling are poorly understood. We hypothesized that
macrophyte species with high root oxygen loss (ROL) capacity promote the highest denitrification
because of a higher abundance of ammonia oxidizers and tighter coupling between nitrifiers and
denitrifier communities. We sampled five small ultracligotrophic shallow lakes with abundant macrophyte
cover including sediments dominated either by Isoetes spp. (high ROL), mixed communities of
natopotamids (low ROL), and unvegetated sandy sediments. At each site, we quantified denitrification
(DNT) rates and proxies for the abundance of denitrifiers (nirS and nirK genes), and both ammonia
oxidizing archaea (AOA) and ammonia oxidizing bacteria (AOB) and the diversity of nirS-harboring
bacteria. Vegetated sediments showed significantly higher abundances of N-cycling genes than bare
sediments. Plant communities dominated by Isoetes generated sediments with higher redox and NO3-
concentrations and significantly higher DNT rates than natopotamids-dominated landscapes. Accordingly,
increasing DNT rates were observed along the gradient from low ROL plants-bare sediments-high ROL
plants. Significantly higher abundance of the archaeal amoA gene was recorded in sediments colonized
by high ROL plants unveiling a key biogeochemical role for AOA in coupling macrophyte landscape and
ecosystem denitrification.

CKiE: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1): 78-88)

Photoadaptation to the polar night by phytoplankton in a permanently
ice-covered Antarctic lake

Morgan-Kiss, R. M.; Lizotte, M. P.; Kong, W.; et al.

Photosynthetic microorganisms are a primary source of new organic carbon production in polar
ecosystems. Despite their importance, relatively little is known about how they adapt to the bimodal solar
cycles that exist at high latitudes. To understand how phytoplankton adapt to the extreme seasonal
change in photoperiod, we transplanted cultures of a well-studied laboratory model for photosynthetic
cold adaptation, Chlamydomonas raudensis UW0241, back to the water column of Lake Bonney
(McMurdo Dry Valleys, Antarctica) at the depth from which it was originally cultured. The organism was
suspended at this depth in dialysis tubing to allow the microalga to respond to the in situ light,
temperature and dissolved ions. We then integrated in situ biological and chemical measurements with
environmental molecular analyses and compared the responses of transplanted C. raudensis cultures
with the natural phytoplankton community over the 6-week transition from Antarctic summer (24-h
daylight) to polar night (24-h darkness). As solar radiation declined, natural communities exhibited a
cessation of inorganic carbon fixation which was accompanied by a downregulation of expression of
genes encoding for essential carbon fixation and photochemistry proteins. Transplanted C. raudensis
cultures matched natural community trends in the regulation of photochemistry and carbon fixation gene
expression, and shifted photochemical function to a shade adapted state in response to the polar night
transition. We present a conceptual model for seasonal shifts in microbial community energy and carbon
acquisition which integrates past cultivation-based studies in this model photopsychrophile with a body of
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recent work on adaptation of natural populations to polar night.

CE¥E: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1): 3-13)

Advancing two-component partitioning of light scattering in Cayuga
Lake, New York

Peng, Feng; Effler, Steven WI

The particulate scattering and backscattering coefficients (b(p) and b(bp)) were partitioned into the
additive contributions of minerogenic (b(m) and b(b,m)) and organic (b(o) and b(b,0)) components for
nearshore and pelagic areas of Cayuga Lake, New York, over a 7 month period in 2013. The analysis
was based on paired measurements of (1) bulk b(p) and b(bp), (2) light-scattering properties of mineral
particles, with an individual particle analysis (IPA) technique, and (3) concentrations of chlorophyll a
([ChI]) and particulate organic carbon (POC), as two indices to quantify organic particle scattering. b(m)
and b(b,m) were estimated through Mie theory calculations with IPA results as inputs. b(o) and b(b,0)
were estimated with both system-specific and oceanic bio-optical models parameterized on [Chl] or POC.
POC performed better than [Chl] as the index for both b(o) and b(b,0). The averages of the ratios (b(m)+
b(0)):b(p) and (b(b,m)+ b(b,0)):b(bp) at 660 nm, were 1.02 and 1.03, respectively; the average relative
errors were 18.2% and 15.6%. Multiple empirical bio-optical models developed for Case 1 oceanic
waters (for b(o) and b(b,0) estimates) approached the closure performance of the system-specific
relationships. In addition to systematically accounting for more b(bp) than b(p), terrigenous minerogenic
particles made greater contributions to both b(p) and b(bp) in the nearshore area proximate to tributary
inputs than in pelagic waters. A strong positive dependency of the backscattering ratio (b(bp) : b(p)) on
the b(m) : b(p) ratio was observed for both nearshore and pelagic areas.
CkiE: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1): 298-315)

Iron and iron-binding ligands as cofactors that limit cyanobacterial
biomass across a lake trophic gradient

Sorichetti, Ryan J.; Creed, Irena F.; Trick, Charles G

1. The frequency and intensity of cyanobacterial blooms (cyanoblooms) is increasing globally. While
cyanoblooms in eutrophic (nutrient-rich) freshwater lakes are expected to persist and worsen with climate
change projections, many of the 'new' cyanobloom reports pertain to oligotrophic (nutrient-poor)

freshwater lakes with no prior history of cyanobloom occurrence.

2. Iron (Fe) is required in nearly all pathways of cyanobacterial macronutrient use, although its precise
role in regulating cyanobacterial biomass across a lake trophic gradient is not fully understood.

3. In all lakes sampled representing a gradient in trophic status from oligotrophic to hypereutrophic
(2.2-561.2 g L™ total phosphorus), the relative cyanobacterial biomass was highest at low predicted Fe
bioavailability in eutrophic Alberta lakes (<1.0 x 10(-22) mol L!) and low Fe concentration in oligotrophic
Ontario Lakes (<3.2 ug L).

4. Fe-binding organic ligands were measured within this range of low bioavailable Fe. Concentrations of
ligands with reactive hydroxamate moieties were positively correlated to cyanobacterial biomass in lakes
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with low Fe bioavailability and supply, suggesting a possible cellular origin (i.e. siderophores) mediated

by low Fe.

5. These findings suggest that Fe serves as a possible cofactor that maintains cyanobacterial biomass
across a lake trophic gradient and that cyanobacteria invoke a similar Fe-scavenging system to
overcome Fe limitation in lakes of all trophic states.

CkJi: FRESHWATER BIOLOGY, 2016, 61(1):146-157)

Interactions between hydrology and water chemistry shape
bacterioplankton biogeography across boreal freshwater networks

JP Nifio-Garcia, C Ruiz-Gonzalez, PA Del Giorgio

Disentangling the mechanisms shaping bacterioplankton communities across freshwater ecosystems
requires considering a hydrologic dimension that can influence both dispersal and local sorting, but how
the environment and hydrology interact to shape the biogeography of freshwater bacterioplankton over
large spatial scales remains unexplored. Using lllumina sequencing of the 16S ribosomal RNA gene, we
investigate the large-scale spatial patterns of bacterioplankton across 386 freshwater systems from
seven distinct regions in boreal Québec. We show that both hydrology and local water chemistry (mostly
pH) interact to shape a sequential structuring of communities from highly diverse assemblages in
headwater streams toward larger rivers and lakes dominated by fewer taxa. Increases in water residence
time along the hydrologic continuum were accompanied by major losses of bacterial richness and by an
increased differentiation of communities driven by local conditions (pH and other related variables). This
suggests that hydrology and network position modulate the relative role of environmental sorting and
mass effects on community assembly by determining both the time frame for bacterial growth and the
composition of the immigrant pool. The apparent low dispersal limitation (that is, the lack of influence of
geographic distance on the spatial patterns observed at the taxonomic resolution used) suggests that
these boreal bacterioplankton communities derive from a shared bacterial pool that enters the networks
through the smallest streams, largely dominated by mass effects, and that is increasingly subjected to

local sorting of species during transit along the hydrologic continuum.

CRiE: The ISME Journal, 2016, doi:10.1038/ismej.2015.226)

Regular build-up of the spring phytoplankton maximum before
ice-break in a boreal lake

Salmi, Pauliina; Salonen, Kalevi

The development of phytoplankton biomass and composition in a eutrophic boreal lake was studied
during the evolution of under-ice convection in spring. The results from 8 yr showed that, within a few
weeks before ice-break, phytoplankton biomass regularly increased by up to two or three orders of
magnitude, reaching or exceeding the biomass in summer. Accordingly, this may be the most significant
single annual phytoplankton episode in the lake. The development of phytoplankton was closely coupled
with that of convection created by solar radiation at water temperatures <4 degrees C. In addition to
vertical convection which keeps phytoplankton suspended, there was also horizontal convection which

transported water with likely higher abundance of phytoplankton from the shallow lake margins. The
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effect of mechanical mixing, which was meant to prevent anoxia in the deep water layers of the study

basin, was overridden by natural convection. Stochastic variations in weather played a key role
controlling light penetration into the lake and hence the abundance and composition of under-ice
phytoplankton. After snow melt the proportion of motile algae was at first higher, sometimes with a
maximum nearest to the ice, but later diatoms flourished throughout the convection layer. Only in the
years of the shortest convection period did the proportion of motile algae remain high until the end of ice
cover. More detailed information about the interaction between littoral and pelagial water masses under
different mixing regimes is needed for a more profound understanding of the development of

phytoplankton under-ice.

CKJE: LIMNOLOGY AND OCEANOGRAPHY, 2016, 61(1): 240-253)

Accounting for littoral primary production by periphyton shifts a highly
humic boreal lake towards net autotrophy

Vesterinen, Jussi; Devlin, Shawn P.; Syvaranta, Jari; et al.

The prevailing view that many humic lakes are net heterotrophic is commonly based on pelagic
measurements alone. Poor light conditions in humic lakes are assumed to constrain littoral primary
production (PP), such that the littoral zone has been considered an insignificant contributor to whole-lake
PP. However, that assumption is based on models and inferences from pelagic processes which do not
take littoral zone structure into account. Many lakes have an extensive ring of aquatic vegetation lying
near the water surface, which provides substratum for epiphytic algae under well-illuminated conditions.
We measured both pelagic and littoral PP and community respiration (CR) in Mekkojarvi, a small, highly
humic headwater lake, in southern Finland throughout the open water season in 2012. We used a C-14
incorporation technique to measure pelagic PP, while littoral PP was determined using changes in
dissolved inorganic carbon concentrations during insitu incubations. We then estimated whole-lake PP
and CR for both the littoral and pelagic zones. We found that littoral PP usually dominated whole-lake PP,
contributing >90% to total PP in summer. A mean pelagic production to respiration ratio (GPP:CR) of 0.4
clearly indicated strong net heterotrophy, but a value of 2.2 for the littoral zone indicated strong
autotrophy. For both habitats combined, the mean whole lake GPP:CR was 1.6, indicating net autotrophy.
We suggest that littoral PP can contribute significantly to whole-lake PP even in highly humic lakes, and
that the littoral contribution can shift some lakes which have been considered net heterotrophic to
metabolic balance or even net autotrophy during the ice-free period. Small humic lakes like Mekkojarvi
with rings of littoral vegetation are widespread, especially in the boreal zone, and at least for similar lakes,

evaluating lake metabolism from pelagic measurements alone is likely to be misleading.

CkJE: FRESHWATER BIOLOGY, 2016, 61(3):265-276)

Water-level fluctuations affect sediment properties, carbon flux and
growth of the isoetid Littorella uniflora in oligotrophic lakes

Baastrup-Spohr, Lars; Moller, Claus L.; Sand-Jensen, Kaj

Amphibious isoetids such as Littorella uniflora dominate the littoral zone in north-temperate oligotrophic,
softwater lakes. Accumulation of labile organic matter in the sediments from eutrophication represents a
threat to isoetids because of insufficient root oxygenation, reduced anchorage and enhanced growth of
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taller competitors. These threats might be alleviated by fluctuating water levels potentially increasing

sediment mineralisation and plant growth. We hypothesised that L. uniflora would produce higher areal
biomass when sediments are drained because air exposure assists oxygenation, mineralisation and
consolidation of sediments. If so, changing water level offers a possible restoration measure. We tested
this hypothesis by measuring sediment metabolism and plant performance under drained, fluctuating and
submerged conditions in the laboratory and along an elevation gradient in the field in natural and
organically enriched sandy sediments. Laboratory and field experiments confirmed that L. uniflora grew
in biomass under all conditions and maintained high leaf chlorophyll and photosynthesis. Increase in
plant biomass was highest under drained conditions, particularly for roots probably in response to higher
sediment oxygenation and leaf transpiration. The increase in biomass was lowest under fluctuating
conditions as a logical consequence of higher costs of frequent shifts between aerial and aquatic growth
forms. In the laboratory experiment, mineralisation of sediment organic matter was 5.5-fold higher under
drained compared to submerged conditions in un-vegetated sediments measured as release of COa:.
Fluctuating conditions led to an intermediary release of CO:z. In vegetated sediments, part of the CO2
released from mineralisation was incorporated into plant biomass, and taking this into account yielded
twofold increase in mineralisation rate from submerged and fluctuating to drained conditions. During the
field experiment, a substantial part of the added organic matter was mineralised particularly in the dry
part of the gradient. The proportion of reduced Fe?* to total Fe as a measure of oxygenation of sediments
declined from submerged to fluctuating and permanently drained sediments. The proportion of reduced
Fe?* was lower in plant covered than bare sediments reflecting root release of O2. Drainage and air
contact increased sediment density and thus potentially the root anchorage compared to submerged
conditions. Periodic drainage and air exposure of isoetid beds is a natural phenomenon in oligotrophic
lakes causing beneficial sediment conditions for isoetids and positively affect the growth of L. uniflora.
Reinstating water-level fluctuations in regulated lakes or periodically lowering water levels could be used

as a restoration measure.

CkJF: FRESHWATER BIOLOGY, 2016, 61(3): 301-315)
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CRIR: B}41EHR, 2016, 61(7): 759-770)

Glacial lake drainage in Patagonia (13-8 kyr) and response of the
adjacent Pacific Ocean

Neil F. Glasser, Krister N. Jansson, Geoffrey A. T. Duller; et al.

Large freshwater lakes formed in North America and Europe during deglaciation following the Last
Glacial Maximum. Rapid drainage of these lakes into the Oceans resulted in abrupt perturbations in
climate, including the Younger Dryas and 8.2 kyr cooling events. In the mid-latitudes of the Southern
Hemisphere major glacial lakes also formed and drained during deglaciation but little is known about the
magnitude, organization and timing of these drainage events and their effect on regional climate. We use
16 new single-grain optically stimulated luminescence (OSL) dates to define three stages of rapid glacial
lake drainage in the Lago General Carrera/Lago Buenos Aires and Lago Cohrane/Pueyrreddn basins of
Patagonia and provide the first assessment of the effects of lake drainage on the Pacific Ocean. Lake
drainage occurred between 13 and 8 kyr ago and was initially gradual eastward into the Atlantic, then
subsequently reorganized westward into the Pacific as new drainage routes opened up during
Patagonian Ice Sheet deglaciation. Coupled ocean-atmosphere model experiments using HadCM3 with
an imposed freshwater surface “hosing” to simulate glacial lake drainage suggest that a negative salinity
anomaly was advected south around Cape Horn, resulting in brief but significant impacts on coastal

ocean vertical mixing and regional climate.

CkJH: Scientific Reports, 2016, doi:10.1038/srep21064)

Water-level fluctuations regulate the structure and functioning of
natural lakes

Evtimova, Vesela V.; Donohue, lan

1. Despite becoming one of the main pressures on aquatic ecosystems globally, understanding of the
ecological impacts of altered water-level regimes in lakes lags far behind that of other human
disturbances (e.g. eutrophication, acidification).

2. We employed a multifaceted approach to explore the potential importance of water-level fluctuations
(WLF) for the structure and functioning of littoral zones and multiple trait responses of primary producers

and benthic consumers across a range of natural lakes.
3. We found that lakes with high WLF had significantly more coarse littoral substrata with less coverage
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of macrophyte vegetation in the shallows than in lakes with low WLF. Lakes with high WLF also had

greater proportions of motile diatom species and omnivorous benthic invertebrates inshallow waters,
altered taxonomic and trophic structure of benthic consumers and more homogeneous algal and benthic

invertebrate assemblages.

4. Variation along the littoral depth gradient needs to be examined when assessing the impacts of
hydrological pressures in lakes. We found that depth interacted with WLF in its effects on habitat

structure and mediated the response of both producer and consumer benthic assemblages to WLF.

5. Our results indicate that amplified WLF significantly affect both the structure and functioning of lake
ecosystems. Given the growing importance of WLF as an increasingly pervasive pressure on lake
ecosystems worldwide, our findings have important implications for the conservation and management of
global aquatic biodiversity. Inclusion of both biological traits and sampling along a depth gradient in
existing and in future monitoring programmes could improve significantly the ability to detect and predict

effects of altered patterns of WLF on lake ecosystems.

CkJH: FRESHWATER BIOLOGY, 2016, 61(2): 251-264)

Different roles of three emergent macrophytes in promoting
sedimentation in Dongting Lake, China

Li, Feng; Pan, Ying; Xie, Yonghong; et al.

Aquatic macrophytes play an important role in promoting sediment deposition. However, compared to
submerged macrophytes, the influence of emergent macrophytes on sedimentation dynamics have been
studied less often. In this study, a field experiment was conducted to compare the influence of three
typical emergent macrophytes (Miscanthus sacchariflorus, Carex brevicuspis, and Phalaris arundinacea)
on sedimentation characteristics in Dongting Lake. In addition, the factors that determine sediment
characteristics were also investigated. Both vegetation type and vegetation removal treatments had
significant effects on sedimentation depth. Compared to the non-vegetated treatment, sedimentation
depths were much greater in the vegetated treatments in all three communities. The order of
sediment-trapping ability, from highest to lowest was P. arundinacea > M. sacchariflorus > C. brevicuspis;
sedimentation rate was much higher in the P. arundinacea community than that in the other two
communities, especially in the Tuanzhou and Chapanzhou lakeshores. In the vegetated treatment, clay
and fine sand contents were significantly influenced by both vegetation type and vegetation removal
treatment, whereas fine silt, coarse silt, and coarse sand contents were significantly affected only by
vegetation type. Sand content was higher, but clay and silt contents were lower in the M. sacchariflorus
community compared to the other two communities. Median patrticle size in the M. sacchariflorus
community was much higher than that in the other two communities in both non-vegetated and vegetated
treatments. Organic matter content, total N, and sediment pH were influenced by vegetation type alone.
Sediment in the M. sacchariflorus community had a lower pH but higher organic matter and total N
content compared to the other two communities. Multiple linear regression indicated that sediment
characteristics were significantly correlated with vegetation characteristics (e.g. plant density, height, and
biomass), elevation, and flooding time. The data indicate that the roles of these three emergent
macrophytes in promoting sedimentation vary significantly, which is mainly due to their different structural

properties and distribution patterns. Our results provide experimental information on the role of emergent
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macrophytes in promoting sedimentation and may assist in the effective management of Dongting Lake.

(CRkJ%: AQUATIC SCIENCES, 2016, 78(1): 159-169)

Experimental assessment of a possible microbial priming effect in a
humic boreal lake

Dorado-Garcia, Irene; Syvaranta, Jari; Devlin, Shawn P.; et al.

Global change models normally do not include interaction effects between different pools of recalcitrant
humic organic carbon which can alter carbon cycling via their influence on biological activities. This issue
is especially important in northern regions where lakes receive high inputs of allochthonous dissolved
organic carbon (DOC) from the extensive surrounding peatlands. We investigated the threshold of added
labile DOC necessary to promote a priming effect (PE); i.e. stimulation of bacterial metabolism with a
subsequent increase in the mineralization of recalcitrant DOC and the accompanying changes in
microbial community structure and function. Our study was carried out in a small highly humic lake
(Mekkojarvi, southern Finland), physically divided by a plastic curtain into two experimental basins, one
where fish were present (+FISH) and one that was fishless (-FISH). In each basin, we performed a
factorial mesocosm experiment in which different amounts of labile DOC were supplied as cane sugar
(control +6, +9, +12 mg C L%). Our results showed no priming effect in any carbon treatment, either in
+FISH or in -FISH basins, despite a decreasing trend in total DOC concentration. Bacterial abundance
and production did not increase as a response to carbon additions, while mixotrophic algae increased
their abundance over time. In our experiments, the organisms that benefitted most after addition of labile
DOC were mixotrophic algae, which can transform carbon into biomass by obtaining inorganic nutrients
through phagotrophy. This appears most likely due to strong bacterial N limitation and dependence on

resource availability and stoichiometry.

(RJH: AQUATIC SCIENCES, 2016, 78(1):191-202)

Watershed-scale evaluation of the Water Erosion Prediction Project
(WEPP) model in the Lake Tahoe basin

Brooks, Erin S.; Dobre, Mariana; Elliot, William J.; et al.

Forest managers need methods to evaluate the impacts of management at the watershed scale. The
Water Erosion Prediction Project (WEPP) has the ability to model disturbed forested hillslopes, but has
difficulty addressing some of the critical processes that are important at a watershed scale, including
baseflow and water yield. In order to apply WEPP to forested watersheds, we developed and assessed
new approaches for simulating streamflow and sediment transport from large watersheds using WEPP.
We created specific algorithms to spatially distribute soil, climate, and management input files for all the
subwatersheds within the basin. The model enhancements were tested on five geologically and
climatically diverse watersheds in the Lake Tahoe basin, USA. The model was run with minimal
calibration to assess WEPP's ability as a physically-based model to predict streamflow and sediment
delivery. The performance of the model was examined against 17 years of observed snow water
equivalent depth, stream flow, and sediment load data. Only region-wide baseflow recession parameters
related to the geology of the basin were calibrated with observed streamflow data. Close agreement

between simulated and observed snow water equivalent, streamflow, and the distribution of fine (<20 um)

21



MaAENSs (13 A7)

and coarse (>20 um) sediments was achieved at each of the major watersheds located in the
high-precipitation regions of the basin. Sediment load was adequately simulated in the drier watersheds;
however, annual streamflow was overestimated. With the exception of the drier eastern region, the model
demonstrated no loss in accuracy when applied without calibration to multiple watersheds across Lake
Tahoe basin demonstrating the utility of the model as a management tool in gauged and ungauged

basins.

CkJE: JOURNAL OF HYDROLOGY, 2016, 533: 389-402)

A hydroclimate-proxy model based on sedimentary facies in an
annually laminated sequence from Lake Ohau, South Island, New
Zealand

Roop, Heidi A.; Levy, Richard; Dunbar, Gavin B.; et al.

OAnnually laminated sediments collected from Lake Ohau, New Zealand offer an opportunity to generate
a high-resolution paleoclimate record for the Southern Hemisphere mid-latitudes. Correlation between
regional precipitation and synoptic climate indices like the Southern Annular Mode, paired with a
correlation between Ohau catchment precipitation, lake inflow and suspended sediment yield suggest
that the Lake Ohau varves are a potentially powerful tool for estimating the amplitude, timing and
interdependence of different climate modes operating in the Southern Hemisphere mid-latitudes over
time. A robust chronology and sound climate-proxy model are fundamental requirements for all
high-resolution paleoenvironmental records. Here we present a chronology derived from layer counts,
and Cs-137 and Pb-210 ages for the top 60 cm of sediments from the distal basin of Lake Ohau that
confirm the varved natured of the sedimentary sequence. Sedimentary facies of different varve motifs are
used to develop a hydroclimate-proxy model which links stratigraphy to seasonal hydrology. To establish
this relationship we use a model accuracy statistic, which shows a quantitative difference between the
annual hydrographs associated with each of three primary varve motifs. Distribution of above average
inflow events points to summer and autumn hydrologic regimes as the primary control on the deposition
of different motifs. This relationship between varve characteristics and hydrology will serve as a tool to
reconstruct lake inflow, and by extension precipitation, on an annual basis throughout the late-Holocene

for the South Island of New Zealand.

(GkJH: JOURNAL OF PALEOLIMNOLOGY, 2016, 55(1):1-16)

Spits formed in Glacial Lake Algonquin indicate strong easterly winds
over the Laurentian Great Lakes during late Pleistocene

Schaetzl, Randall J.; Krist, Frank J., Jr.; Lewis, C. F. Michael; et al.

We report on a unique, new dataset: 49 spits that formed in the various phases of Glacial Lake Algonquin
in the northern Great Lakes region, between approximately 13,200 and 11,500 years BP. The spits,
which are now subaerially exposed well above the level of the current Great Lakes, trail off from former
Lake Algonquin islands and headlands. Several exceed 10 km in length. Steep, eroded headlands
coupled with their coarse-textured sediments, suggest that spit development was driven by large waves
and strong longshore currents. The lake's islands and exposed headlands are usually strongly eroded on

their eastern margins. Additionally, spits within a parts per thousand 150-200 km of the former ice margin,
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and especially the very large spits in northern Michigan, trail to the west, particularly the WNW and SW.
Some small spits that lie farther south trail to the east, and others, within confined bays, better reflect the
localized littoral circulation systems. Together, these features provide on-the-ground evidence for
persistent, easterly, summertime winds in the late Pleistocene in the northern Great Lakes region,
supporting paleoclimate models that show southeasterly to easterly air flows, originating from a glacial
anticyclone above the Laurentide Ice Sheet. Our research suggests that strong, anticyclonically driven,
easterly winds were a key part of the regional circulation within a parts per thousand 150-200 km of the
southern ice margin, while acknowledging that winds may have been more dominantly westerly at
locations farther south. The latter conclusion reconciles with the record of loess transport and dune
formation on westerly winds during this (and earlier) time periods in the south-central Great Lakes region
and the Great Plains of North America.
CEJE: JOURNAL OF PALEOLIMNOLOGY, 2016, 55(1):49-65)

Climate and human land-use as a driver of Lake Narlay (Eastern France,
Jura Mountains) evolution over the last 1200 years: implication for
methane cycle

Belle, Simon; Verneaux, Valerie; Millet, Laurent; et al.

This study aims at reconstructing the limnological conditions of Lake Narlay, a lake of which a previous
study has shown major changes in the trophic reliance on methane of the benthic food web. The
evolution of environmental and limnological conditions in and around Lake Narlay is reconstructed using
combined analyses of subfossil chironomid remains, sedimentary pigments and organic carbon
accumulation rates; whereas potential driving factors are reconstructed by pollen and coprophilous
analyses and the use of climate paleo-records. The results suggest a complex combination of climate
and anthropogenic pressure to explain the 1200 years of ecological trajectory of Lake Narlay. This
ecological trajectory seems to be firstly control by climatic variability, because the colder event of the
Little Ice Age induces a significant impact on chironomid assemblage, organic matter influx, and lake
productivity. In a more recent time, the anthropogenic control seems to become predominant. The
intensification of the agro-pastoral practices in the catchment area of Lake Narlay seems to induce the
degradation of the oxygen conditions at the water/sediment interface. In addition, the present study gives
also lines of evidence that the human intensification in the watershed of Lake Narlay seems to be the
main cause of the major change in the contribution of biogenic methane to the benthic food web.
However, the transition stage between the two trophic pathways (from absence to transfer of biogenic
methane) involves a progressive change with intermediate limnological conditions, making the
assessment of a tipping point in the temporal evolution difficult. Better knowledge of the relationships
between the temporal evolution of limnological conditions and the activation of the trophic reliance on
methane will require the study of other sites with different conditions.
CRJE: JOURNAL OF PALEOLIMNOLOGY, 2016, 55(1):83-96)

Modelling daily water level fluctuations of Lake Van (Eastern Turkey)
using Artificial Neural Networks

Dogan, Emrah; Kocamaz, Ugur Erkin; Utkucu, Murat; et al.
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In this paper, two different Artificial Neural Network (ANN) techniques, namely the Feed-Forward Neural
Networks (FFNNs) and the Radial Basis Function Neural Networks (RBFNNs), are used for the
prediction of the daily water level of Lake Van. The water level fluctuations of Lake Van have been
changing throughout history due to global warming processes. The estimated daily water levels using
ANNs and the corresponding observed values correlate well. The results of the models are compared
using Mean Squared Error (MSE) and Determination Coefficient (R-2) statistics. Comparison of the
results has shown that the FFNN model performs better than the RBFNN model in the predictions. The
forecasting results have indicated that the water level fluctuations of Lake Van have a long-term
decreasing trend in the future with the water level reduced by as much as 15 cm compared with the
lowest lake level of the 2011 water year.
Cki%: FUNDAMENTAL AND APPLIED LIMNOLOGY, 2016, 187(3):177-189)
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W LA ERR IR E TS 1 °C, RECFERERIGINRE R, AR e 3
7K SCIE R SR P TRINAFE ER 2 57 o R B SR E MRS AZ L4048 (UCLA) Fi55
RS E XSk % (LLNLD BIRHIFA BT, PPAl T 25 AU RURRADL 4 3R [
IR AR A LA 2 T8] B 22 57 o

WA SRR, AR R 2 (A K BH BRSO R K IR AR A OB, A
T AES A7t 5 R MR AT PR 38 R s il B /K B AR 1S n e e T AN RS R P e SR AR S S B AR 22
5, FEAFRGERN RGBSR R ZE . @ ok e e 2 5048
BRSNS, BRI A 21 AR, HWERR IR w1 Clik s
B 7K MG & b SR S A R TN ()~ 3B A 40%. AEFE AN R, RIRTIE S FEUK
AR Z (1, X 24l K BN . K2 BOSAUIRAL 1 72 RS I i 1
THOL N K ZERBR P B RE 7T, el 7 ABKFE K B3 n & .

JR3C3KRIE:  http://www.nature.com/nature/journal/v528/n7581/full/nature15770.html

GRS : BT TS IR 2016-1-15, %5 2 M55 188 4]
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SIERFUHIERKEBRIUK AL _ LA EEIFE

H, (ERSEAR)  (Nature Climate Change) &8N (RS4RI
KRB FIEE BRI Z ) (Global Drivers of Future River Flood Risk) HISCEFEH, A
K — 2 HATE), B2 R BRI K B 40 151 28 7] Re < FE 2 T n204%, iy H.
A2 22 B R AT IR K XURS 886 0 B8 SRR T U AR A

PR AR A A BRI 7K RS A2 B A A AR A B M AT R R0 ) 3 7 SRS 1) 2
FAr KRB ZAIRHITIBN, 5 UG 73 5 T A AR N 2 28 5 R R R
T A BRAR KT HEHE KRS o Fe TR FE 2251 5t A SR Je#E 7K 3
TR KRR, IS5 S A 2 A B RS AR B0 /K RS, B T 54T T BE 5T

WETAE KRR, FERBVEEN, HARBUTE), F21H R EERPUK M43 17
KPR EE AT 201, K 2 R IX IR 48 B 3 KO0 45 2R 39 0 i 5T ik 2 15 70%
IR SRR, AR 2 A5 2R R IV I s PR 73R 7K XU, K o ASHIE 78 %
B, AR A KU e BT ST, (B 5 ph e 8 B 1 K S5 i AH EEATS
SRARTE L4t AP 1 ST i 1R RU: 32 R YT At e 2 DR ) s 2 3G 1<
JR3CKIR:  http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate2893.html

ORIE: BREART A M PR 2016-1-15, 5212551881

Nature Climate Change XE M A RIS (&ERIBIER

1 H, Nature Climate Change I T 7E 2k & 3 @ Ry ( PPAl W8 %2 21 (1 N A% AR 40 1)
FI)  (Assessing the Observed Impact of Anthropogenic Climate Change) )3,
RGVTAG N TARAR A XT XI5 AR A 35 5 e Yo [ R VR

I X AUE A AL G H AR5 N R RGN 2 BRE  AEA Prid s, (H2 i
AR AKX LI R 5 NS g smig B R AR . Ok B 48 [ 5 7k A8 S fige s i 72
S [ 5540 34w R [ 5K S8 &= B RN R — Mo Bk R vR s T IPCCEE T
PO At i R R BN R S AR A AE X 38 g S e R VR o B oAl 1
LN 5 AR A E = S i IE Y, BRI T AR HEBUE o S s B AL 06 2 5%
PRIRENE, DA R| Sy . kI, Bi2/3i 5 RSN S A %
(R 2 AT DURF e H A PR Ao aiiE . AL R, 9 R Bk AR Ak B St N8R4 e
P 55 o BN, NAAURARAL CL28 oA it RUFE b U0 38 ) 3745 i) 1Y) 3= B2
R, AMNAE A BR R BB AR 52, 1 5 2 e XS8RI & 1 RUFE B
IS PAYIING 300 PN ESIDNGAEE i )AL
JR3C3KRIE: http://www.nature.com/nclimate/journal/vaop/ncurrent/full/nclimate2896.html

CRIE: B s MR 2016-2-1, 58 3 #1828 189 D
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AKTETNE N KT HASE [E]

[ B B S AT FE BT ORI FE N RO RAE Bl — WA AR 2 & BRI SRR 0,
H BRI — A BRIR BE (106 R o& Bk 7 58 | 8 MUK A [l oG b, AR a
AN — UK A BRI Fy . FFTIE R, A S RO IR - i T
ARERF T — UK HER 10 J54F

WICE R MBS « HVWIA/RETE Ny, BMERAE AN w3k, T
— MUK BRI A SR T 5 . A, BHER, MR, R
RN FAB AR AT N B AR, 2 LUK — UK HER 5 T34

X B — U B A OCRE DR 2 ok it 90 251 8 AN ORISR (] o H i /R B BR 5
SERER, HHGIMRA T A AR MR R R, AMURRE 735 KUK
W Z AR AR, IR FEN G BE FURFAR SR UK 3 21K 1 W] R o

MBI RS e K M BRIRIE A LR R G, A TE N A b 77 A
et — D HE SRR TG BRUKE B RGN o UK 15 0] (50 3 I 5L A%
NNE R AR e —, W, —ADFOKEHIT RIS, &2 B4R
B HH R FRA RS IE R B0k T

“COKTTHIIMEIE AR, dEmoE TGRSR RE . i, BRI
HESK 74 BRI, BN TBRIESANENE . 7 W CE EE DU « Frardd o HiEUR
AU, AR, S RAERNAEHRGRE TR BRI . ZARHTE i
Y T ANEARG ORIy — M EM 7. 7

CRil: (RHLHARD)  2016-1-18)

MERNZMHEMNE SR E TSERER

it H, Water Resources Research 1| 7E 2k & % @i (Hydrologic implications of
GRACE satellite data in the Colorado River Basin) (3T GRACE 2 3l IR T hi %
TR SR 7D MSCERSRH, BEP R 2 RIS K SR 2ok B TR
B IIKPEFRGEAE TR F 2 2 B r) 438Ky, DR Ui X Hb R K fif 2 1 86
I o T IR PP i 7K B2 1R 732 A = S 52 1) T a0 N ) 7K 0T 92 X3 ) A=A TR A 2 ) i S92
AT AIA T /K E 3G .

UT104FK, Yttt X RFEE T /W, A9 I A SR K B A W el . M2
KKIRMARE Fr 20 EiKEZ N, SETRAREZR SR, KB )b
JBR IR K AL R 22 T o /K BEUR B SR AN P47 © R UK 2 428 HILETEN
KPR ATV AR IR, PRI AN BT AR S . AR RGN RAR AR5 16 A%
I ON-IR
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ZIE TRk B T E AR 5L (GRACE) A2, GRACEZNASA
R EE BT HUR T AR E IR 70 0 LK AR e B oK 22 B T 0 B3 )
TR ELEEFEBE, TR E T340 . T8I 5 73 5238 R HEN H
MR K I ARAL 1 DL o

WEFCNALR I, ZHBIX K P4 SR A — I, AT ) £ 7K 2 T B 4150~
100 km?. I JLAEAIUR T 5 5 DARTRIAREL, ORI IXPE T, E 20004 LAk L%
AR E X FURBEAT K A o Bm s BRI, KB+ LEREET 2D
R AR 2 22 V] T W 7 SR ™ E K R SRK B UEAN R R ). BT L, R BUE B e
T H R A K SR A R R 3, B ek T K SR AT fid M K S 1 K BRI
I TC R 2755 .
JR3CKIR: http://onlinelibrary.wiley.com/doi/10.1002/2015WR018090/full

CRJE: BIRETF RS SR BIR 2016-1-1, S 1252708

Biological Conservation: ERRKIGESHREREREA

it H, Biological Conservation 7% F# 1 —im @i CKIFRER G %K &IN5
B 7 Sk H TS IR I PGE £MME ) (The Rapid Return of Marine-derived Nutrients to
a Freshwater Food Web following Dam Removal) )3 & #7356 E/K IR 5, B
FE e I 5 it — K i AR IR (B B Y PR T R R T TR

PFRHUE — DN AAT R A S EATE) . PRIV AESWE ) 32 252 51 38 B 1 iE
HRFPEAL, B EAE GV K B AR A 7)o A 78l P E oK B
A RBEAESA RS RAKTE HESh A S 5ESh Wik N e e mAL R, RILSEE
[ A f K K Il——Elwha IR R EANE]—4, ARG ik Rl 2] 7ok
HEFERE R (MDND o FffE, BRI e A, Bk EALER ELBHEE g n .
XL TR R L], MDN TE AR RGRE K — DN EZA Ay, KRG,
B 1 1 15 il b — 7K ety A b aod b i [ B e ) e
JR3C3RIR:  http://www.sciencedirect.com/science/article/pii/S0006320715301002

CRIE: B B IERR 2016-1-15, 25 2 #HMHS 271 1D

FItRBIE SN 3.55 KFRKE

ME KPR 3RE, 2016 45 1 A 5 H, 2 32 IRFE 5 B A ATE RO )
BHEUH — K 3.55 KITRIKES, XA AR AN B ) 5 — SR UK o

PR, BN 9 AZBAGIIESE 5 RMPEM AL, 7EF T P T HR K 1 h i 2E
ARAT, WREKGEE R RS HRAFT) .

RUK DI S AR IR S5 B R T Hh Bk R S8 S A WL (LR, T HbER S
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16 R 50 H SR AL U AR T2 VPl N S35 B0 MRS A5 R e e e R P IR R AR T 42
AT VKSER, TR AR GRS BRI HE T A R (e s . BE Har, RE
OFE B Cui IS 300 ZKIRUKES, IXEEPRUKE e sk, HT 100 J3 4t E R
JEEFRAMFBUIT, AR FIR T ER A ik S o A Ay R 4R
f—fm “ SR .

AT A A P B K 55 B e R 0K S A ML IX ) B ik 4000 220K, UK & 3000 %K,
72 [ B 23 DA P e A UK 5 o B AR PRI TR ICE B UM 1, E IR A PR T R AR
BRIV R RLY: TR . 20d RIE mfl 5 22 AAAESS 7, Bl H AT P REH
K 40 K. HRVR 32K, B 5 OKRIIRUKEET R, T2 — 4K 10 KA,
FER T RO A A A TRt sl K& 2% SiER RA. B RSR

SEEW TTAE
CRIE: (B HIRY 2016-1-8)

UN-Water &7 (KFRISEIERPE) R

A EKHLE (UN-Water) T 2015 4F 12 A 11 HIERREA 7 KRR EHEL
PWE. KM  (Compendium of Water Quality Regulatory Frameworks: Which
Water for Which Use) #i#, 8 H BRI MR 248, RICEAHHEE TR L
/K BT BE N 2 T I R 2. IS KL (UN-Water) & HHIBGE B 77 52 17) R sy 2
A2 51451 2003 4F IR UL B AL, & LE N s B 7 5 K A A 77 T8 )
PR SEAR Z B G — S5l ORPURENEZRNE) ARG EEUT, mEBRK
e AWA) FIECS EIRE LRI (UNEP) A 1E5ERI . 2R E 1 EE H & E
SCREBURT R HC AR 25 AH G T7 SR M e /K B 77 THI R 22 PR, SEBRIC & /K 5t £ T 56
RS AH 5 H bR o

1 ARIEIK B P& 1 58 AH L R K R A T

OKTREHESENED) LG A 1 & — R AU K B4R AN bRuEmn
WA HELL, 3B H AR IRECA A A 0 2 ot /KRR RAE S, M & K
M, I B8 b FKM R . T mE KRS, R 2 T i b S e K
JAANE TR A EHESE, ek TV K RIS Bl . R, AR TR
A DM KB B & B 22 7 B AR, T RITAR 22 A R b o A0 4 D 0 o 7 4 D ) B
ETLRAERIEXN.
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AN K7 T VAR BCR AT T E8 SV ESEm A, JF BRI 5 2 1 K
finhFE i TR BRI SRR ARG, PR AR SVE A TR
RIIPe At 1 Sk fitt . 4 EE R B  {H FEAN R XA X ) 46 MERABOR T A, #EHATIR
FERI TR EE, I HIR s 7 A R K S, ARIOHK . S K, ARATK,
RS R G KK IR B

2 KB VPAL AR HE

PEALFRHERE KBTI EREZRIED) AR O ALEER 7, RNt AN ZEAE AR SR AN B
EHEE N EESHRKYG . 0 E PEAEARAE R H R 58 47 b S i HE IS B K o e T A
FIRFAE . DA A i) AU R ] DA Bl ok SR I K o M T R 5 2L

(L) W8 THIERES L% HiEW A, Jf Haetgiie — RA0 K fabe ik R ik
A7 B

(2) R B AIVEAGHIRL, g ST EURE AT ) 2

(3) AL VAR SEI MR BEAT 04 A, iR A2 08 1 S2 56 7 B g
JIRN g Az fe 70 ?

(4) REBCE T T VAl AR G DL 2 JE bR ?

(5) &5 BEWS AR BT S HF S Vi T Bt 047 S5 AN 204 /2 2

(6) 72 75 AR Hh [X 22 7 A1 A [R] 75 5K 8 S7 AN 2508 T R AR AN [R] 7K 5T 25K
FUE I E RS ?

et iJaR i, S EEAN T A AR E A X 2 300l 2% A R HLIX R
RFE L] LSRR SR B A AL, (RBEA R LN 22 T8 & AR A BE ) 7¢
o GWNE N ARGV RIR B T A
[R3TFKIR :
http://www.unwater.org/fileadmin/user_upload/unwater new/docs/Compendium%200f%20Water
%20Quality%20-%20Main%20Report_4.pdf

CRUE: FHERFF A MR 2016-1-1, 55 1 HIE5E 270 391

WRI R 5 HRK S RERA X R

Je2016F1LH 15 H, A FEIEF T (WRD KA OKSREEPCEEK &:
b U AR ) (Water-Energy Nexus: Business Risks and Rewards) #1385 45 %t
il AR BEVR 2 [A] o8 R BE AR LA R R o 2Ry B RO PR AR A RIS
] = AN X 43 o 3% =N DX = M T I A 5 /K R BRI AR 25 AR DG IR RS, 9 HL
TEAE 3T AR ER T S AR ok JEL o) A R 8 U K AR

G ERY, RR2BFEXIK A GEIE TR ) TR 2 n. 320404,
AN NS KITOLHE K FI0M2 . X LeHE K R If AR R E IR i A . AN
B KU, HRH S SUEBORIARE . MRl R IREh7EK. 6
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P AN AN A U 8] 1) 58 4o R AN REE H 2 94 PR 75 SRR LA T 52 Bk oK 3
XA R F AR AT . XSS BER A LR AR RO “OK. RERORARBE” » KEM
RIK IR RAS TR B e LUK LR Ee . SRIBCRIN LAl RARR. K
R A AR, EEMREINA T EE RN, AL, B85k

KBTIk = 25 4 BR ) TV AR R PR A, AR BRON T BB MR 5% 1 A e R
RIS ARBAT PR B BRI TR 89 AN, KB, [Idk,
SN BEVR LR TE BT EO R, BRUOMERIR . i RORASURT L g A 7 T B IR
IKBEIR . SR, VR 20 [ 50K 75 22 50 22 BE IR A2 BT A AR RUK AL BEEOAR, itk
AL, AR XK B H 2t R R K

XA AR RRAE “OK-BEIRAIRIOC R, BUAERX MRS a4l E H R,
(B AR SC 1 T M XU A LIS [ 56 AR A5 PR 75 ZER AT B, SR B R AT g i
ERAT R 2], REVPAL AT AL BT RS (R X088 5 FARIE . Rpl 2, oK ReIR i
BN ARG ARG E  CGEILHER R WA AR A& St (RO HTRUE . Se4Andt
Pt B BATIE B FRAS ) PRI IR AT MR 2 T s 420 0 A <y T ) Xz o E )
X BRI S AT 2 R A I, JCHRE LA 0 N R E SRR = g
T E R KGEIRAT L B DUAE th T B BT A i) DX s (Al 2 R Pkl — e A
AU AT ML ATIIX, AE “R-REVRIN O AR BE 7 i ag ARG o X 4 it 5 73
Hr 7 BLR = AN Xk

(1) FARAIIEAR: 123t X P [ 5 T A s (KK B3R s 705 I ELAE A A A R A%
ORI, DAMORE R H 2 3 KB gOR BERN B e g2t — M E S,
T 2120354, HoRE A8 A i B = i B (0 BEdR AL P R AT HE KR AL o

(2) W A 25T RO LTI SR AR A g N, JT60% I K L) I I
e AR K SRR = (M T

(3) [ $20204F, 60%IH) UL < AAKE Tl T 5 1T 26 AF A T W ey B A
K BRI Z o

T XY PR ATATL S 26 JEL At X TS S A HL 7 it 0 b X iy 1 S Bl A7)
WAL AR KN RE R R BN e B AR 300 OZK AN REYR N Y B AG PR
C AN, (H 2 A BALRN 7 3R (AR R 7 58 @78 7325 FE AT REVR (¥ IR SCR T 5
(ORe 75 SR 1r) 7K BE U A AR BRI AT Vi RER . ORI AR B IS R AL S5

SR L IR B R e R My TR R A o AR BRI PR b AT 5 2
A BB BRI BB LR mR. [FIRE,  Aib o0 I et i e U5 SR AN
BT7 R TR A ABKABEIRAN AR« SRRSO A VE AN X LeAb Ve k. 52
JIk H AT BORERG 5 ERTHO B TIVEAIME . FEZKFIREUR I 5 S BE b A e s 2 A AT 0
Ak PO AR BENR N 7 >R £ 298 R BILU N ASRIR7TH, B, AT K
BRI IR AR KA R BRI, 1o Ak AT AR B 2 R /5 KA e ade
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AR E R T UMER, B4 ORI OBMERINE, ZMIET ENR IR KA
REVR BTUR B PR, o0 SRR A AL 7 R 2 AH OC 3 10 2 5 Py SR 2 A ) B s PR D
%o QFEREIRA M IR . K BHIRAYE B AT 70 BEIE T REVR AT BEAL 1 At
BT, i ME OB TH AR . @XTEIET . A7 WK E i MK A 7
PEIT I 55 05 THI R 2

A AR R N X SRR T LA B e A 1AL sk, Ak ] DL 45 A AT XU [
IR LA 3] —Se B B R oAb ] DL Bodi 3L AR i O P, A A SR AU AN
BURBITEAE, AR, KEETSIRIMITTER, DRI RIS Tk
FRI254F 0 ARl AT SR 9042 AN 1AM BEIR B3 R ) £ I o
JR3CHKIR :
http://www.wri.org/sites/default/files/\Water-Energy_Nexus Business Risks and_Rewards.pdf

CRJE: BIEEFREshA MR 2016-2-1, %5 3 HE 272 #D)

EF TP ESKAXRHREHREHRE XL EREN

2015 4F 12 A 15 H, WFFRARAT (ADB) KAEHN (HE 5KAE KM 9% H#H K&
R ERX ) (Water-Related Disasters and Disaster Risk Management in the People’s
Republic of China) Wk, & LR E 5K S B 28 9 KA H I N
%, I NINeREREG I R B i .

5 feH, FEPERKE, THZESKERMKERRAERESE N, SHA
FUt o 1 R pe MR S Mt 2 BT . o EUR AR 57K SR 9 55 32 B = Fl,
Iyl et TR R . PR E R AR 2, KRN 7700 TN i
PR EREE RN AR S, A8 92510367, SKERMIREREEEM
. Bk BRI NAR .

LKA R R F LSRN EDEAC R VIR G . T AR RIS 4 2T 5,
T e XK BEE R AT RO KB B . KB, G R AR T
WEHLIX o IR E R AR ORIEMEZRIE D« Wl Aol A= LR & .

TESCHE €2005—2015 “F S FEATANAESE ) HadfEd, o BE7E (RO R s H br 7
AT T R . I IEAESS iR A A A A R B KRS, D R PR 26 X
5% 77 T U 1 3E AR AR S K G YRR RE ST IR, RS R — PR AR I
EEHIE, BARSKERNKERAEZAT, BT HE T BT s RS A e
S5 ST 2T IR AR, 57K JG I 9 35 RS B B A5 v [ & LA ok T Bk

A5 U, F ) F v 2R AN AR LRI L 2R R R BUR S L,
SRR PR AN LR AT S, LAST LR 5 KA S i 9 B R E a9 B XU 3Ll L5
M. BARGEWANTN: QLR FEME, M2 5 8RR BTG
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@Bt MG TE, ERHESAERT] Hlkg . BURFERT IR BT & &8 12 18] (4 1 A
P50, $BE RIS @IRAMAAERI AR T H, EFETUKER, i
EE L R EEM KA RN RE (BRI ZRPBR: @F K
A SAMETE (R BER D SRR IX 2 5 @k K B AT AR K
HITHER, B E K BRI AL, KR IR S LA R E By e A ©R FH XU
HUPEBATRFE L, O K EDURTN VL @nsRi FRK:, A EIRKR
BEiah, 7R RARE I PRE P2
[R3HKIE:
http://www.adb.org/publications/water-related-disasters-and-disaster-risk-management-prc

CRIR: FEEART RN PR 2016-1-15, 45 2 W12 271 WD

UNEP: BIKHIEFMEEEERKREmSIEEU

T H, Bea EAERE (UNEP) KA CBR/KHIZ G E-1T 3 B A
AT B A ) (Economic Valuation of Wastewater--the cost of action and the cost of no
action) MR . AR 7 X PBOKAFFME ST AR, XA BUR K E L)
A AR BAT B B AN BE4T T ELH

PEBES T AL B RS SR AN T AR BERZ bR, K™ AR B . dafhih, &
1K 80% I IR /AK ARG AL R E AR A IKIE, = E UM [ /KA RGN LM 2 e 1Y
RIP, IR BB AR f i 224 AR B R K A T 20 HAIR, P EH 5 1
VA YRR, JF SRR G ZRE . R PIKAEERGY, WK NE .

ARSI T BOKIATEME, I H EB T 1 BRKAE B RAS ) L. 1B [
THERREHP (MDGs) f5ii, F| 2015 AR EXF| @3k —F L RN D3RG 21K
FHOK AN B R KA 1) B AR . 2012 4F HLZ+20 W ox B, BESR&ANE KR IUT
&, WK gy, SR, SRS KAR RO, SEMLK AT RESE A . YSEILIX
LeH bR, IRZAE T E ORI T MR, B 7 — @R .

B2 T R KA BRI A AN A, PR 7K A 3 AR 3 ) 3L, 7 TR SREATUERAT B AN A2
Wi A AR KL M EA L, Wk BB, BUE R K AL B R B 1
At o KPP K Ak PR A AR R 7K Ak PR SR B O (BT T8 o i R AT B A A
XFARAT BN A (CNA-CA) AU X 70 [ 5 HA) P 7K Ak B RSEAR MR 7K A B8 2ty R ) 22
DRt AT VP AL, B FCAE R RG22 i f B 0 AT, SNt /K I H 72 e vh [
Fot R G 2 2 J7 Y, JCHAEM S AR e R s ik, HAMEA B ZAL
[R3TKIR -
http://apps.unep.org/publications/index.php?option=com_pub&task=download&file=011889 en

CRIE: RIS MR 2016-1-1, 55 1 H1LESE 270 1))
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h HKIFEERREERR “Hmin”

FBHE H#kid 3 W1 H 28 H—29 H AE K YD 24T (1 b H BUR )52 2 AHF R & /E I
H- “Iiiyg K3 AT 8 BEORA & R B IRI IR & 7 AR kA= L3RE, &
P, TH AN JEV KA | ia AL BT T, SRAF TR
B4 o SR A AP BT KA AR S AR B a2 —

Hh H BURFIA) 22 2 A BR G AEIH B A E Br i 8K QICA) E R R IFHAR
HEIH, Z—MEETHR. BN ERNEE, BUH &AL IR E1ERN
ST a 1R WA KB IEDT 7T 5 A A AE O FAETKABI A4, 200841 7
JEENIAETT KA BB A e, B RAE8H A R IR TG K AL ) 141,
V5K AL PR 71585.5 75/ H o 20134, W 44 /K BEURRI FE AR A AR ol S 0 B EE
EHIAEE AL R FIIICAFIRIE 2 A HORGARITH “ Vs /K AL BT 32 8 A ISR
BRI, FE, WA NREBUFHH AR ERE T W 4 Mg B3R
YU A TED” .

%, LASLIH e, T HX07 B EER, TR “RE X AESHES
IMRANME R BRI N -8 B BRRHE S E LTI H , R EEWIR 2
B GO R, B R X A KA BEIR A e G55 R AR R
T I 5 AR S BN ARSI S AR S EOR I BS AKAL BE S KRG R A
MR SRRV EROR, W =S ERTT, SEEIERE 5T O
ITIEILR AR,

ORI (BHsgHR)  2016-2-3)

ZIgkok BESJE b BT iR 1 Y

FriethidFm2 AR NP ERIL =R ERAFRE, 1Eh “+=H” ERRHK
PRI 2 — 10 (CWoKERD RS 2 BARIUCTR ) CIBRE D 3R

I =W AR, XA T H BRI T RN T3 i = R PE K VD B IR IR R 3% B8
W TSRS AT AREE R K 2 e S 22 4 A AR . 3T E
FEIT J LA PR R i B A s D I FH 7R 1

X—TiH =R Ak, — SRS =ik TR, B fsir g E#
P I E S, T H F20124E1 H J38h, 2015412 H €M, 270077 04 3 4= 6 i
FPFH TR, BERXAHREFAIE .

g TRE R RS R R K KRR B TR —, IR X YR Vbt —
BRI RN E S —. (CWoKERDRES 2 BRI E) T H 45 i
H T HKI LA T oK ERDRES 2 HARRARELZEE TR, H R
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=R TR RS R iR it 7 HORSHE .

A, KA E PR G VE SRR LH AL ERFH T “ =K EEAT R e 1E e
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e

ORE:  (BHEH#RD)  2016-2-5)

HIHSEAE "W RRENEEER
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NRIERE, SRS Gtz i) 5 16 B E KL ORI K B 24 AN AR
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TLVE Sk SRR A BR AR (U TRIAR “ i3 ) AHERKLTIHE “H
THE B IR R IR BEOR R TRERVE . R “ itk i s Je sk B v s ik i S
WAL PR, WA T AR AR T K B SRR T TR A B R -FMB R U
TR AR B, FIRHRZ T — Pl G 20 WS 2K A BRIt P B AR -
“ImREMRAEHASTLBN NG, SEHL T TG K AL BV L IR VE U [ R . IXIECAR
AR BTG A BRI RGBSR AR A 73 By
IKIGESR M T 7R

RELEHRGIADT T 0 DA Z S URCE , ARTHEEK B, S BURFR RN
Jefa 2R TS E N ANG KA EL T Z, (HRZ LIRS E B, REULIEEAR, &R

37



MaAENSs (13 A7)

YA, ToVEA RORKEANE R o 7K IO A B ARAT AR 3% 5 7K it 8B 1ol R P2 Ak BEFMBR
BRI &, ERFEANE KN, B3] 7 LB & A .

EERESEETTAN BN, AR L= 57K 1036 /51, A VE e R 1)
R — o FEIERIAAR . FIRARIKE T AN RTE AL IR N7 IE s
ATETG 7K TR TR T A TR HE K SR SN VA TS 7K 1 RS IR R [ FMBR
Qb B AR NV A K PTG 7K R AL B AR 43 Sl 45 ) E0.57 7o/l . 0.78 7w/, HL 7KK
R RIS GREETS/KAEL] 5 bR HE) —ARRHE, SEILT mak. fIRHE.
{[95/% N

PEFEU, @SREEEFRER KRR KRR, T2 HTR A 58
TORE . N TR AL B 2R G0 5505 K AL R Vit o U ) A BRCR AR e, HACRE A &
ZRVE RCK SR FMBREUA B AZ 0 o R A% Gt i 7K A PR AR A — I v 7 28— 1 JiE—TH
Il bKTFH—T5 e b B HE 2 NS I A — . m B, AHEA LRV,
FEARTC TG G4, KA B

T R AHK T EURILE, W5 G B O M fUfE TR B S KT T
(Y THIR S B o VA B TR % (10 QB A2 A oK B 7 BV SRRt ) 4 A . i 22
TE R — G BB ARt A 41 R TGV A 50 £ 24 AN B8 I, 25 SR NGB,
W R R T R, TR o XA BRI E 2 BT CARESE I o, 3
S RUERAT TR s e 73X A L

WEN TN, SEREFKBERSEGIRCE, S MARZHME, —EEhk
ST NASE . WERAELETT /KA W A B BN T 7= 5, A R A SRR
X BRI . BERMES, DASEIE KRS A HRCE NG, XA
%O ER, HRAEG T 2R TSI

I3 B A T R AN ? Gk B TR S R R N i R
BARGHEE EAIE, FNEREARTEM TR, [FELNET, —DMAMMT, &
1HEPE, RERETRERNN, EHEEANREREKIAMFERN? KT DA™=
A 2 A AT T NMASTE X FP5 KA BE R A8 S T —Ff, RER B I TIReS 4L,
] B3z 1T, HREKER G2 5 R FAR AR K. R EBAG AR,
JIN AT ISR LT ER& ST, 7

“Plip e AR R, HEFMBRICE R T A3 H 48973070 8. 5/1~10/ A
A X, E30~506 %%, B— Mgy, mEmaTIRARM, XRIGESF
ASJERL, P AR RIREASIE R IE 1), X Fhi & M4 N 2mahi. 7 &
ey, “OKEIUKHEH FARREE . AR, NS KA B A8 bR
AL RAVLH= 5, A T H AR HE R 15m3/d . 50m*/d. 100m*/d. 200m*/d. 300m%/d.
500m3/digbRAE =i, HHF R T IR R G IEIRE RS, TIXFMBRIX %
SR AR I AN ST R, XX P R . 7

38



MaAENSs (13 A7)

PAHE T AR, R CHR R TA 2 EA . T, BT, JREK
o AR 5 TS K AEHE R 8012 ~90121E, 96 % HIAT A HE K IR IE A5 /K AL BE R G5 . AR
MAFSKBEAEXNM . BOWKRE MG HARREOK, [AERHES 1265 N X
SR AL ORGAEHE A TR KA, MRS RN ARSI, BRI RK
BB SRR BR, PR RI AR . RN AEETGKERERA REIRLF, XA
R EZ RN T . B AT, FMBRAESEUEAE Y I N %5 W A T KB B A 13
HrpE) ™, 7RI 2 360 MR 15 K AL B (AR BN, ROKRB ) 1 AR
1, WO E PR SEEE AR BTG KR BER A AR B S
TR AR PH BT ik SRR AT B /K P IWA20 144 5 7R 57 b [X 150 B G158 1 9F 52 5.
4, FMBRX#% th7E [E N 28 ik T4~ 2 S5 G BT H 45 BN AT, JF e
H500REW &K E13MEK. B2 HAT, RIFLIAH/KEZL0TIMEIR, LI
fEfHE11Z T,
ORE: - ChEMER)  2016-3-18)

% B E R F B & 48 K Rk 18 = 2 R ER

T H, FEEBEZRREEER (NAS) TR 2R R BN R K KRR K K H
A HB R R BE R XU . AR ARG R PPA ) (Using Graywater and Stormwater to
Enhance Local WaterSupplies: An Assessment of Risks, Costs, and Benefits) &5 H,
iy TR K R A5 45 5 6] R B 22 i 2% ) RS 7K AN AR /K S5 8 UK, (HE LS 7Kt
DN ARARE RN ER I 1) RS 06 250 4 5 07 B AN 22 A S FHVRE ), DASCRR H AR 22 4 F i o
Fo FIHIA BRI AL 3 A K MY 7K W] DA 4 SR Ge kR K k4, B 47T
ETH A Wt MBS A S & T ISR Z A

IRAKBIRIFEFEARKAE . WG I PRV MNP KSR Z A R K, W
AKARRT . A5 I AN R I PR R K . X A 7K ] DAYSCEE A A B s A 5 F0
K, GndEmE. . BER R EANEESE . ZRSHESI ARSI E, Sl
T IR 7K 25T FH 38 R KU BSOS P AR R S FAE S RE e DRI X35y [ Y AT
SRR

AR, W ACRIAK 5T & BRI 70 A s XU A 28 G FL 2L, el 2 AT Re Hh 3L
(0 JEL AR R SR TR B2 o W ZKCORTAS [R] ik AR 7K B A 27 B 7313 B Z A A o 4 2 4
HH TR ZRCRA AR 7K R ORI FH ) e S R 7 VR IR 22 o DA B350 B K 1) IX IR B R 7K
TR SKZUMTREFTMAH, 5o S EZMmm kK. MAKTE-
HUR KA A R, (E R IR AN B IRLE AT REASREORIE K ) T B, e 3
HR7K e KT T PR UEAG v i A 52 1 X R S5 AR K O T, A& A2 HILE &
Z= JL P K1 B0 BONASTE KR DRIE . SRTT, KA HERE RGeS A PR

39



MaAENSs (13 A7)

M R AR EE R R G, PRI & & TR 245 7 D X B
Je&, kel H T AR -kl

AR BN B TR W R R SE . AR EAI4EY T DLSCEL, HR KK AN
7K ERAN N 1Z 4 T R X BT 364 RS, AT 2% R R AN AT RF R SRy
AKIe FE R, ROz TR B TOREBE K T K Y SOW NS, JRAE T R XK E
DTEKE.

TR, ORI T 2 S R A /K o [v] R K — A B S d =2 Ji F IXUJ F) 7E
T o 5T RIS FRIAE T P DASE e K 2 4k, SR AN b B i T R I BT S, P
BAE DR AN BT K BRI BRI EA R4 (EPAD 53 [EUKA
2GR 8 X LeHE N o 21T, B ST 2 T B A /KR RS 7K HE U A AR 2 BRI AR Ak,
IR G THRORKI R RS R, WilS A AKX AR K FEA I DA KA R0 KB Zs K A
RLHTHE ST o
JR3CKIR: http://download.nap.edu/cart/download.cgi?&record_id=21866

ORI BHEWF Rl B R R 2016-1-1, 28 1 JH1E58 270 1D

BXZEHEEFEERERETHR

M1 H 11 H AT E NI E S TR T RS, 26— Ok 4 [ 2 [ 53
HIIN =5, @R X GO ESEEEE, BE S B 7 0 50 I
HAr, S&EC#AG B, A BAESEIR BRI e 5Am .

AUEENFORTE—F K124 “HPKE8 A =%k 135 4. LA
FIERE LN, AP TR, BEeBoe RERR, Hoph, MR, =,
BLOKEE (G o ML AR A EOR R AR bR /N AR 400 P U7 OK: AR
DIRERAE IR SRA il Mhar b5 2 45 B R AR /NI 200 ~F U7 K. it
AREE, RHEE T IREEEE KR, —&EE TIRE LA SR
HARBHIRERIEARNG O, BARGREH ., [, AR, Bokb . Whm. R, KEE (BT
B L BARREE R . UK ERR SRR B JuEL mARSEER.
RIS L HANIE R B M2 JE RS B . BT AR A\ SO A
KNGO, FEEII. E, G K. AR A E L.

2016 4, HHELCHEANG I MG P B, FEASE. A TaEEA
HoRE, FFRERGIARG T, A E I E 1 E A ARG o R Gl 58 el
BAMR T BB R Bl A SR A M s 3 ARt BURAE
s/, AR ¥, BARBHIR B BN GRS . ARSI SR %
o MRS5 ORI R AR S5 75 T N

OR¥E: (R 2016-1-12)

40



MaAENSs (13 A7)

BKIALARE S £ 4 itk BiR

3H1H108Y, m/KALIHZR262015-20164F 5 25 — Vi /K B 3 ), g Jgaf 1 1 1K
B, XAREE R KL AR TR R K B AR 43 5e 3 .

IR, SR KILRAR L TR L AR AR 4424050 T5K, RIS &RZ
W TR L AR R KA AR B ARy, IXTE 7 B8 R B A NAGTIK, i Al sk
PAVT K BV KRN 2 b K 22 K PR T

P8, FKAER AR G — I AR VL2548 47 M0 1 A A E 0 51 K, 183 134%
FUB ALK, FIHREBUEE EIPATRIRE R, Ut 3% S, mEllE
FE AR FEAKICEARZ TR B@EAKUSKE, SR L ARFEKe LK, 28
AT K, B & 1400042 /5N .

CRE:  (BHEH#KY 2016-3-2)

60 SRV ERL 90%

R L. H R AR AR S BIRAE CE SR « HiBREL ) 2352016
VAT SCRR, 604 K E i b &k 90%, TR R 7 NSIE R 5200 2 1 4L
fH.

AR CRIWRATORE T, DI, B TR E R Z197090 £ 19904F
R LR D R E R 20004E LAk, DL SRBHEMR AR 13 Ak
TR N o 1 IR R Fr i) B Z oTikE . 7

It 3 o o vy SR L2 S AR MO N A A BE D R B, B D AR
AR IS B . R, BT [EIRR . Rl 550 22 AR A5 IS5 DO RE AR R Bl P S5 4
WA ICNEE, HJE, MRERERAA AT, BHUEREK” o A
PR, b mEAZ AT TR R, R M S K, ERS R
BTRE, BB KARE “NELM” FIR, SBUESRGEAEE.

AN, 7 4w AR B AR A B 7R EE AR ke e AR 3R 0, DTl R K Aff
EE H AR A LT R A MR . AR R KAR T 4002 K X, W iZ% DL
H AR B R AE Y, EHIRPHEAR” .

AT, AR, UPRLF R KD 56 R RUa B R . Kby
iR, KAV 2SR AR, SR VDAE L AR AR G/ IR R SR EU b
B N A TR R A T o

ORI (BHgHR)  2016-1-30)

41



MaAENSs (13 A7)

BigmRKaEERE NN 42 g

HERBUT G R AL, PPl H ) ok 2R K 3 42750,

H20064F-H- 45, T MR AR SR b0 [0 g oK 4 A ARl B 3[R T e it 7 5 i
T 7K KA A W B TRR I 4 T T 5% P ek K sk it 1 4R W R 2 S5 DA A R LTS
TR AL, W H AN TR ARV B T, VT R SRR R K
WE. SWNRTE RN, AR A B IR K AR = I Re SR 42 ) W ) £
B4 S e/ 8

HHEH, AENYE R TR ARG AR S 2 AR EEKAER, AP 6] P e
A IA) R S L PR AR BT B, 2 DX 3 P e 2 B (R /KRR AT S T S 25 o AR A7 TE 5 V)]
TRAP X A A 8, SR BRI BN TR, Ab T H iR NS R G
OV AT o T TR BT 4 R TR K-S AR A Z A 5
X EREMNIEM.

20034F T WA PR BILAE HIN  F5 948 B s IR UK A BT AR ) 88 — 2 5 7 . 2001
Tk, AR RRE A F W OB A SR e, pR AT I AR A R S I
R N7 RIE S, R ELR SR LA Y, BEFRNEE
A TRE, M B8O TF IR, A o 5 S F NI S 7 B A . R,
R ZE ABUR AT T, TR EENN G A TAESUS /NS OHS M % E T,
B ENE A TR s, MR ENKHE, FENEE4ESY5E
FYIB A

TEEE AR FIR, REAEAWIRPGEIE, M HTHARERE . B85, K
Z, . I TERIR R ER SR AT . FI20054E K, FRAE T AR R TR h AR
P AR 25920, TR 2 1600000k, 2 A4 ¥ R B ) 234% .

CRIE:  (Filg#THRY  2016-1-10)

B KL S KR

FHAEKERHEIB R TK, K H 6L T oK A - T UM AR s A o
10 26 H b5 AR DY i DU R B3CH T R R kA = B3R, BAKE N
BB B IKURT RIS A A [ E RE UG

ek, AERTAE A 22U T K AR B, 4ERFE 36445 T K MK/
R, BFEKBIRER BT, AT R T /K™ B R S A . s
IKGRRRKENARY:  “BIRFER, JLTEEKMAEER96CTK, SRkt
PRERUKE R, BSOSO IXOKIERT S fERK SR A A K 3 KR, X
Zefi “OKFET  ORBEIT G R T RRAEM . 7

42



maHEHLs (13 7)

HAT, JiCarEE N RETER 72T R IR KR AE I AR AR R R . X
APRAEZ I 1 KR 0T /KA ER ) AT AR

DNHET AR AR K, 2RI 4E R R A KNS 1T / SLOT KA, [
XF AR KB P S oK B 2 A5 7K AL 3 2%

TR, ACR KB B RO or, BP AL T K IR R — R A,
THRE TR IREC E S5 TAE, Z50sc AT R K. K. BAKEAMEK
MECERE. SEEHMSE—AE, WRETHKZ .

ORUE: (R HRY  2016-1-27)

HRER N EYSBRANTE—HREMNIE

PRI, 75 #5535 D) DI & doe K By W AT — AN SR I AR )3 ¥ —— A B/,
AT ik, 2R, TRl & AR SO0 175 MR b (080 K2 Qe 2
BR A BAT, AN A TCRY], %KL — 2 b e,
T B A 2L

WEFEN G da XM m e R ERAE S R g e e . RATRENAED, €
TR LA AE R S A 58, HL A A 5 AR A A 2K AR I v B o AR AT SR
A T TR, RN A SRR SR T AR AN LR

BT RXEREA, WFFUN AT —TWUE SR A by, A5 2 DR JE R W A o )
DNAJST . EWGRIIAHBEFEA T, AT IR A AL IREE, FHE A FpER 2 5
BUKBIR R ) B2 R jAh, AN REEAAET 5 — M alin—EN
IR B -

43



]
maHEHLs (13 7)

AR AL RIS — A RIS M R R S, DTN DT A%k (Hank
Green) fFRERR, SEMAE I ZORAT B FIRISOR FIOGER , X S8 AL S i 2 IR 4L ¢
(ERATFEN SR DL 2R A BRI F A& A R 980 H B £ G (e — S D], B FE N B3 A
A AR IR RIS LM, s AR .

T 2RI B 4 PR S A B R B AN A B B, 7 S AT AR ) 2 20 T 24
FEMAERERR, BTN MR I — R0, EHE KRR, X &9
WARAE TSR T EER, FERN AR MIRBIEEATRA 34T, R IL201H
ZEATIZANIA B — A B A

CRIFE: (BIEHIRY 2016-3-24)

44



