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Greenland supraglacial lake drainages triggered by hydrologically
induced basal slip

Laura A. Stevens; Mark D. Behn; Jeffrey J. McGuire; et al.

Water-driven fracture propagation beneath supraglacial lakes rapidly transports large volumes of surface
meltwater to the base of the Greenland Ice Sheetl. These drainage events drive transient ice-sheet
acceleration and establish conduits for additional surface-to-bed meltwater transport for the remainder of
the melt season. Although it is well established that cracks must remain water-filled to propagate to the
bed, the precise mechanisms that initiate hydro-fracture events beneath lakes are unknown. Here we
show that, for a lake on the western Greenland Ice Sheet, drainage events are preceded by a 6—12 hour
period of ice-sheet uplift and/or enhanced basal slip. Our observations from a dense Global Positioning
System (GPS) network allow us to determine the distribution of meltwater at the ice-sheet bed before,
during, and after three rapid drainages in 2011-2013, each of which generates tensile stresses that
promote hydro-fracture beneath the lake. We hypothesize that these precursors are associated with the
introduction of meltwater to the bed through neighbouring moulin systems (vertical conduits connecting
the surface and base of the ice sheet). Our results imply that as lakes form in less crevassed, interior
regions of the ice sheet, where water at the bed is currently less pervasive, the creation of new
surface-to-bed conduits caused by lake-draining hydro-fractures may be limited.

CKIR: Nature, 2015, 522: 73-76 doi:10.1038/nature14480)
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Early land use and centennial scale changes in lake-water organic
carbon prior to contemporary monitoring

Carsten Meyer-Jacoba; Julie Tolua; Christian Bigler; et al.
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Organic carbon concentrations have increased in surface waters across parts of Europe and North

America during the past decades, but the main drivers causing this phenomenon are still debated. A lack
of observations beyond the last few decades inhibits a better mechanistic understanding of this process
and thus a reliable prediction of future changes. Here we present past lake-water organic carbon trends
inferred from sediment records across central Sweden that allow us to assess the observed increase on
a centennial to millennial time scale. Our data show the recent increase in lake-water carbon but also that
this increase was preceded by a landscape-wide, long-term decrease beginning already A.D. 1450-1600.
Geochemical and biological proxies reveal that these dynamics coincided with an intensification of
human catchment disturbance that decreased over the past century. Catchment disturbance was driven
by the expansion and later cessation of widespread summer forest grazing and farming across central
Scandinavia. Our findings demonstrate that early land use strongly affected past organic carbon
dynamics and suggest that the influence of historical landscape utilization on contemporary changes in
lake-water carbon levels has thus far been underestimated. We propose that past changes in land use
are also a strong contributing factor in ongoing organic carbon trends in other regions that underwent

similar comprehensive changes due to early cultivation and grazing over centuries to millennia.

CRJE: PNAS, 2015, 112(21): 6579-6584)
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Cahokia’s emergence and decline coincided with shifts of flood
frequency on the Mississippi River

Samuel E. Munoza; Kristine E. Gruleya; Ashtin Massie; et al.

Here we establish the timing of major flood events of the central Mississippi River over the last 1,800 vy,
using floodwater sediments deposited in two floodplain lakes. Shifts in the frequency of high-magnitude
floods are mediated by moisture availability over midcontinental North America and correspond to the
emergence and decline of Cahokia—a major late prehistoric settlement in the Mississippi River floodplain.
The absence of large floods from A.D. 600 to A.D. 1200 facilitated agricultural intensification, population
growth, and settlement expansion across the floodplain that are associated with the emergence of
Cahokia as a regional center around A.D. 1050. The return of large floods after A.D. 1200, driven by
waning midcontinental aridity, marks the onset of sociopolitical reorganization and depopulation that
culminate in the abandonment of Cahokia and the surrounding region by A.D. 1350. Shifts in the
frequency and magnitude of flooding may be an underappreciated but critical factor in the formation and

dissolution of social complexity in early agricultural societies.

CRJE: PNAS, 2015, 112(20): 6319-6324)
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Contrasting taxonomic stratification of microbial communities in two
hypersaline meromictic lakes

Adrian-Stefan Andrei; Michael S Robeson; Andreea Baricz; et al.

Hypersaline meromictic lakes are extreme environments in which water stratification is associated with
powerful physicochemical gradients and high salt concentrations. Furthermore, their physical stability
coupled with vertical water column partitioning makes them important research model systems in
microbial niche differentiation and biogeochemical cycling. Here, we compare the prokaryotic
assemblages from Ursu and Fara Fund hypersaline meromictic lakes (Transylvanian Basin, Romania) in
relation to their limnological factors and infer their role in elemental cycling by matching taxa to known
taxon-specific biogeochemical functions. To assess the composition and structure of prokaryotic
communities and the environmental factors that structure them, deep-coverage small subunit (SSU)
ribosomal RNA (rDNA) amplicon sequencing, community domain-specific quantitative PCR and
physicochemical analyses were performed on samples collected along depth profiles. The analyses
showed that the lakes harbored multiple and diverse prokaryotic communities whose distribution mirrored
the water stratification patterns. Ursu Lake was found to be dominated by Bacteria and to have a greater
prokaryotic diversity than Fara Fund Lake that harbored an increased cell density and was populated
mostly by Archaea within oxic strata. In spite of their contrasting diversity, the microbial populations
indigenous to each lake pointed to similar physiological functions within carbon degradation and sulfate
reduction. Furthermore, the taxonomy results coupled with methane detection and its stable C isotope
composition indicated the presence of a yet-undescribed methanogenic group in the lakes’ hypersaline
monimolimnion. In addition, ultrasmall uncultivated archaeal lineages were detected in the chemocline of

Fara Fund Lake, where the recently proposed Nanohaloarchaeota phylum was found to thrive.

CRJE: The ISME Journal, doi: 10.1038/ismej.2015.60)

Relative importance of phosphorus, invasive mussels and climate for
patterns in chlorophyll a and primary production in Lakes Michigan and
Huron

Warner, David M.; Lesht, Barry M.

Lakes Michigan and Huron, which are undergoing oligotrophication after reduction of phosphorus loading,
invasion by dreissenid mussels and variation in climate, provide an opportunity to conduct large-scale
evaluation of the relative importance of these changes for lake productivity. We used remote sensing,
field data and an information-theoretic approach to identify factors that showed statistical relationships

with observed changes in chlorophyll a (chla) and primary production (PP).
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Spring phosphorus (TP), annual mean chla and PP have all declined significantly in both lakes since the

late 1990s. Additionally, monthly mean values of chla have decreased in many but not all months,
indicating altered seasonal patterns. The most striking change has been the decrease in chla

concentration during the spring bloom.

Mean chlorophyll a concentration was 17% higher in Lake Michigan than in Lake Huron, and total
production for 2008 in Lake Michigan (9.5tgyear(-1)) was 10% greater than in Lake Huron (7.8tgyear(-1)),
even though Lake Michigan is slightly smaller (by 3%) than Lake Huron. Differences between the lakes in
the early 1970s evidently persisted to 2008.

Invasive mussels influenced temporal trends in spring chla and annual primary production. However, TP
had a greater effect on chla and primary production than did the mussels, and TP varied independently
from them. Two climatic variables (precipitation and air temperature in the basins) influenced annual chla
and annual PP, while the extent of ice cover influenced TP but not chla or primary production. Our results
demonstrate that observed temporal patterns in chla and PP are the result of complex interactions of P,
climate and invasive mussels.

CRiE: FRESHWATER BIOLOGY, 2015, 60(5): 1029-1043)

Challenges and prospects for interpreting long-term phytoplankton
diversity changes in LakeZurich (Switzerland)

Pomati, Francesco; Tellenbach, Christoph; Matthews, Blake; et al.

Analysing and interpreting long-term phytoplankton time series present a number of challenges, arising
from potential historical inconsistencies in data collection and taxonomic identification of organisms. In a
previous paper, Pomati etal. (2012) found a remarkable increase in phytoplankton diversity that
coincided with oligotrophication and warming of Lake Zurich over a 32-year period. These findings were
recently challenged on the basis of potential biases in detection limits and taxonomic classification over
the time series (Straile, Jochimsen & Kummerlin, 2013). We agree that being cautious with long-term
phytoplankton data series is extremely important, but argue that the increase in richness detected in
Lake Zurich cannot be due only to methodological bias.

Following additional analysis of the Lake Zurich phytoplankton dataset, we found that the shift in taxon
detection limits reported by Straile etal. (2013) is not supported by the data and stems from a rounding
error in the calculation of density in the dataset available to those authors. We found a decline in the
proportional abundance for common taxa, an increase in the annual prevalence of taxa and reduced
community turnover over the time series. Taken together, the data clearly indicate a trend of decreasing
dominance, while more taxa coexist simultaneously. We also argue that the taxonomic classification has
been robust (at least at the family level) and propose a diagnostic plot that can help detect an unbiased

signal of change in plankton richness through time.

Straile etal. (2013) observed perfect synchrony in species occurrence between Lake Zurich and nearby
Lake Walen. While we agree that such perfect synchrony in community composition can reflect a bias in
the database compilation, it can also be an important ecological signal of changes in regional species
pools that deserves further analysis.

We conclude that the results of Pomati etal. (2012) are robust and not substantially undermined by the

4
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criticisms of Straile etal. (2013). More generally, it is indeed possible to extract meaningful signals of
biodiversity change from long-term phytoplankton monitoring datasets, provided there is a clear
understanding of how the data have been sampled, recorded and analysed over the history of the time

series.

Ck¥E: FRESHWATER BIOLOGY, 2015, 60(5): 1052-1059)

Homogenization of fish assemblages in different lake depth strata at
local and regional scales

Menezes, Rosemberg F.; Borchsenius, Finn; Svenning, Jens-Christian; et al.

Eutrophication alters the trophic dynamics in lakes and may result in homogenisation of biotic
communities. How nutrient enrichment drives patterns of homogenisation of fish species composition at

within-lake (local) and among-lake (regional) scales is, however, not well studied.

To test for homogenisation in fish communities, we analysed number, biomass and individual mean body
mass of the different fish species present in 53 Danish lakes with contrasting depths, surface area and

eutrophication.

A combination of uni- and multivariate techniques revealed that eutrophication homogenises fish
community composition in the littoral zone of both shallow and deep lakes at within- and among-lake
scales, a notable contrast being that community composition was not homogenised in the offshore in
deep lakes.

In addition, fish species richness and diversity converged with progressive eutrophication and mean lake
depth in all lake zones. For deep lakes, surface area was positively related to increasing differences in

fish species richness and diversity.

Increased homogeneity of this key assemblage may have profound implications for ecosystems and their
stability (such as decreased resilience to disturbance, reduced biological complexity and increased

vulnerability to large-scale and stochastic environmental events).

Thus, to fully understand the impacts of eutrophication on aguatic communities at both local and regional
scales, the effects of nutrient enrichment on compositional heterogeneity should be considered.
CkJF: FRESHWATER BIOLOGY, 2015, 60(4): 745-757)

Factors influencing nitrogen processing in lakes: an experimental
approach

Olsen, Saara; Jeppesen, Erik; Moss, Brian; et al.

To help improve our understanding of the nitrogen cycle in lakes, patrticularly in the context of climate
change, we analysed total nitrogen (TN) and nitrate (NO3--N) data from six mesocosm experiments (in
Denmark, U.K., China and Turkey) covering different climatic regions. We assessed the effects of
nitrogen (N) and phosphorus (P) loading, temperature, salinity and water level on N processing. Water
column N loss (defined as the nitrogen processed in and lost from the water column in units of net
amount processed per unit area and per unit of time, or in relative terms as the percentage loss of the

5
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total pool in 2weeks) was particularly sensitive to external nutrient loading to the mesocosms. Mean
water column TN loss at high N loading varied from 111 to 250mgm(-2)day(-1) and increased with N
loading. High P loading resulted in increased water column N loss, possibly because of increased uptake
into plants and attached algae and sedimentation of the increased algal crop. High salinity generally
decreased water column TN loss; on average, 10% more TN was in the water column at 12 salinity than
at 2 parts per thousand salinity, while no significant effect of water level was found. Only weak
relationships were observed between N processing and temperature, and mesocosms limited by P
accumulated more nitrogen in their water columns than those with high P loadings. Our results suggest
that N processing in lakes appears to be more sensitive to features of the catchment, such as hydrology
and loading, than to climatic effects related to temperature, salinity and water level.
(KJ%: FRESHWATER BIOLOGY, 2015, 60(4): 646-662)

Profundal benthic invertebrate communities in boreal lakes vary with
climate fluctuation

Jyvasjarvi, Jussi; Hamalainen, Heikki.

Despite increasing evidence that climate change affects aquatic ecosystems, influences on lake benthic
communities are still poorly known. We studied the effects of short-term climatic fluctuation on profundal
benthic invertebrates using at least six annual samples (over 6-17 years) from 38 Finnish lake basins.
Faunal abundance, species diversity and species composition were related to annual winter and summer
North Atlantic Oscillation (NAO) indices as measures of climatic fluctuation. Algal productivity,
hypolimnetic oxygen concentration and water temperature weakly increased during the positive NAO
periods. Profundal macroinvertebrate abundance and species diversity declined with increasing NAO in
summer, but not winter. The main gradient of species compositional overturn (DCA axis 1) was
negatively associated with lake productivity and varied independent of NAO, whereas the secondary
gradient (DCA axis 2) correlated positively with hypolimnetic temperature and winter NAO. The
responses of species diversity and abundance to climatic fluctuation were not related to any measured
lake-specific environmental characteristics, but the response of species composition (DCA axis 1) to
NAO showed a consistent negative association with lake depth and trophic status, so that size and even
direction of compositional response to NAO was related to these two lake characteristics. Our study
suggests that local profundal benthic macroinvertebrate communities can respond rapidly to short-term,
large-scale climate fluctuation and hence that future global warming can be expected to modify these
sensitive communities considerably.
CR¥E: AQUATIC SCIENCES, 2015, 77(2): 261-269)

Phytoplankton response to the environmental and climatic variability
in a temperate lake over the last 14,500 years in eastern Latvia

Stivrins, N.; Kolaczek, P.; Reitalu, T.; et al.

Phytoplankton species are the primary producers in lakes and play important roles in food-web structures.
Any shift in their diversity and productivity has an impact on other aquatic life forms. We use a range of

environmental variables to explore the possible drivers influencing phytoplankton composition over the
last 14,500 years in a temperate lake Lielais SvA"tiA dagger u, eastern Latvia. Using pollen, non-pollen

6



BMaHENE (46 A)

palynomorphs, temperature reconstructions and lithological information as proxies of environmental
factors, we statistically test their associations with the fossil phytoplankton community composition. Our
results reveal that during the Late Glacial, the climate warming, the decrease in landscape openness,
and increase in organic matter were significant environmental variables affecting dynamics of
phytoplankton communities , especially in the prevalence of Botryococcus, Tetraedron, Scenedesmus
and Pediastrum. According to the Redundancy Analysis and Generalized Least Squares models,
Pediastrum, Scenedesmus and Tetraedron were positively associated with waterlogging tolerance that
indicates moist soils in surroundings of the lake, during the Early Holocene. The 8.2 ka cold event with a
2-3 A degrees C cooling led to a strong environmental disturbance for nearly 700 years, indicated by an
increased chlorophyta accumulation rates and a decrease in the organic matter. Our results indicate that
Coelastrum reticulatum and C. polychordum are characteristic for the 8.2 ka cold event. Positive
association between cyanobacteria and mean air summer temperature suggests that a warming
favoured cyanobacteria over other phytoplankton taxa between 8000 and 4000 cal yr BP. High nutrient
loads and water turbidity were more important for the dynamics of cyanobacteria from 4000 to 2000 cal yr
BP. Human-driven trophic level change was recorded in the last 2000 years by abundances of fungi
Sporormiella and Sordaria, and by the peaks of Gloeotrichia pisum, C. reticulatum and C. polychordum
indicating eutrophication.
(CRJ%: JOURNAL OF PALEOLIMNOLOGY, 2015, 54(1): 103-119)

Diversity and spatial distribution of autotrophic communities within
and between ice-covered Antarctic lakes (McMurdo Dry Valleys)

Dolhi, Jenna M.; Teufel, Amber G.; Kong, Weidong; et al.

We compared the spatial distribution and diversity of autotrophic microbial communities among four
permanently ice-covered, chemically stratified lakes located in the Taylor (Lakes Bonney-east and west
lobes, Fryxell), and Wright (Lake Vanda) Valleys of the McMurdo Dry Valleys (Victoria Land, Antarctica).
Clone libraries were constructed for major carbon fixation genes (rbcL isoforms IA/B and ID; cbbM; nifJ).
Real time quantitative polymerase chain reaction assays were also developed for each of these markers
of autotrophy to assess the influence of lake physicochemical factors on spatial trends in major
photosynthetic and chemolithoautotrophic groups. Both lobes of Lake Bonney were dominated by
Ribulose-1, 5-bisphosphate carboxylase oxygenase (RubisCO) form ID rbcL (haptophytes and
stramenopiles), while Lake Fryxell was dominated by rbcL form ID-harboring cryptophytes. Lake Vanda
was the least productive lake and was dominated by form IA/B rbcL (cyanobacteria and chlorophytes)
and form ID rbcL (stramenopiles). Autotrophic carbon fixation genes from photosynthetic organisms were
generally positively correlated with light availability. Chemolithoautotrophic organisms harboring form II
RubisCO were detected in only two of the four lakes (west lobe Lake Bonney and Fryxell) and were
associated with the presence of either sulfide (Fryxell) or dimethylated sulfur compounds (west lobe Lake
Bonney).
CRJ&: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(3): 977-991)
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CRYE: R}2£381R, 2015, 60(9): 847-856)

The stable carbon isotopic composition of Daphnia ephippia in small,
temperate lakes reflects in-lake methane availability

Schilder, Jos; Bastviken, David; van Hardenbroek, Maarten; et al.

Daphnia can ingest methane-oxidizing bacteria and incorporate methanogenic carbon into their biomass,
leading to low stable carbon isotope ratios (expressed as delta C-13 values) of their tissue. Therefore,
delta C-13 analysis of Daphnia resting eggs (ephippia) in lake sediment records can potentially be used
to reconstruct past in-lake availability of methane (CH4). However, detailed multilake studies
demonstrating that delta C-13 values of recently deposited Daphnia ephippia (delta C-13(ephippia)) are
systematically related to in-lake CH4 concentrations ([CH4](aq)) are still missing. We measured delta
C-13(ephippia) from surface sediments of 15 small lakes in Europe, and compared these values with
late-summer [CH4](aq). delta C-13(ephippia) ranged from -51.6 parts per thousand to -25.9 parts per
thousand, and was strongly correlated with [CH4](aq) in the surface water and above the sediment (r
-0.73 and -0.77, respectively), whereas a negative rather than the expected positive correlation was
found with delta C-13 values of carbon dioxide (CO2) (r -0.54), and no correlation was observed with
[CO2](aq). At eight sites, offsets between delta(13) C-CO2 and delta C-13(ephippia) exceeded offsets
between delta C-13(CO2) and delta C-13(algae) reported in literature. delta C-13(ephippia) was
positively correlated with delta C-13 values of sedimentary organic matter (r 0.54), but up to 20.7 parts
per thousand lower in all except one of the lakes (average -6.1 parts per thousand). We conclude that
incorporation of methanogenic carbon prior to ephippia formation must have been widespread by
Daphnia in our study lakes, especially those with high [CH4](aq). Our results suggest a systematic
relationship between delta C-13(ephippia) values and [CH4](aq) in small temperate lakes, and that delta
C-13(ephippia) analysis on sediment records may provide insights into past changes in in-lake
[CH4](aq).
(CRJ&: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(3): 1064-1075)

Multielement stoichiometry of submerged macrophytes across Yunnan
plateau lakes (China)

Wei Xing; Haoping Wu; Qiao Shi; et al.
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Stoichiometric homeostasis of element composition is one of the central concepts of ecological

stoichiometry. We analyzed concentrations of macroelements (C, N, P, Ca, K, Mg, S), microelements
(Cu, Fe, Mn, Mo, Ni, Zn) and beneficial elements (Na, Se, Si) in submerged macrophytes, water and
sediments across 20 Yunnan plateau lakes. We predicted that tissue element composition in submerged
macrophytes is affected by lake trophic level and taxonomy, and submerged macrophytes have weak
stoichiometric homeostasis for all above 16 elements. Canonical discriminant analyses successfully
discriminated among trophic level groups and taxa groups. Of all the elements, C, N, P and S most
effectively discriminated among trophic level groups across 20 lakes, revealing lake trophic level mostly
affect tissue macroelement composition in submerged macrophytes; while Ca, K and Se most effectively
discriminated among submerged macrophytes taxa groups, suggesting taxonomy mostly affect
compositions of macroelements and beneficial elements in submerged macrophytes. In addition, the
stoichiometric homeostatic coefficient of 1/HCa:C for all five taxa of submerged macrophytes were less
than zero, suggesting submerged macrophytes in Yunnan plateau lakes have strong Ca stoichiometric
homeostasis. Our findings, not only broaden the knowledge of multielement stoichiometric homeostasis,
but also help to choose most appropriate lake management strategy.
(CRJH: Scientific Reports, 2015, 5:10186 doi:10.1038/srep10186)

Macrophytes and periphyton carbon subsidies to bacterioplankton and
zooplankton in a shallow eutrophic lake in tropical China

de Kiluijver, A.; Ning, J.; Liu, Z.; et al.

The subsidy of carbon derived from macrophytes and associated periphyton to bacterioplankton and
zooplankton in subtropical shallow eutrophic Huizhou West Lake in China was analyzed using carbon
stable isotope signatures. A restored part of the lake dominated by macrophytes was compared with an
unrestored phytoplankton-dominated part. Macrophytes, periphyton, seston, and zooplankton were
sampled every two months to determine natural-abundance carbon isotope ratios (C-13). The C-13 of
phytoplankton and bacterioplankton was determined from C-13 of fatty acid biomarkers. Macrophytes
and associated periphyton had similar C-13 values and were the most enriched in C-13 of all measured
organic carbon pools. A macrophyte-periphyton carbon isotopic signal was detected in particulate
organic carbon, bacterioplankton, and zooplankton in the macrophyte-dominated lake part, which was
demonstrated by a significant enrichment in C-13 compared with the unrestored part, while
phytoplankton and dissolved organic carbon had similar C-13 values in both lake parts. A two-source
(macrophytes-periphyton and phytoplankton) mixing model showed that macrophytes-periphyton
potentially contributed 14-85% (average 55%) to bacterioplankton in the macrophyte-dominated lake part,
depending on season. The macrophytes-periphyton contribution to zooplankton seasonally varied
between 26% and 86%, with an average of 47%. The contribution of macrophytes-periphyton to
bacterioplankton increased with increasing macrophyte biomass relative to phytoplankton biomass
(indicated by chlorophyll a). Carbon from macrophytes with associated periphyton subsidizes
bacterioplankton and zooplankton, likely enhancing the cascading effects of planktonic food webs,
providing an additional explanation for the stability of a clear-water state in shallow lakes dominated by
macrophytes.
(CCRJ%: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 375-385)
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Effects of seasonal seston and temperature changes on lake
zooplankton fatty acids

McMeans, Bailey C.; Koussoroplis, Apostolos-Manuel; Kainz, Martin J.

We investigated how seston fatty acids (FA) and water temperature explained seasonal variation in
cladoceran and copepod FA over three years in pre-alpine, oligotrophic Lake Lunz, Austria. Using the
mostly algal-derived polyunsaturated FA (PUFA: arachidonic, ARA; eicosapentaenoic, EPA;
docosahexaenoic acid, DHA), terrestrial FA (TFA, 22 : 0, 24 : 0), and bacterial FA (BAFA, 15:0, 17 :0
and their branched homologues) as source-specific biomarkers, we show that cladocerans consistently
contained more ARA and EPA and copepods more DHA than the available food (seston). None of these
physiologically important PUFA were significantly related between zooplankton and seston across the
entire study period but copepod DHA increased with seston DHA during the coldest months (< 8 degrees
C, based on a significant seston FA*temperature interaction). EPA, conversely, increased with
decreasing water temperature in both zooplankton groups. For the nonessential FA, TFA were lower in
zooplankton than in seston and not related to dietary supply or water temperature. However, cladoceran
and copepod BAFA increased significantly with increasing seston BAFA and decreasing water
temperature. These findings suggest that physiological regulation in response to changing water
temperature had a significant impact on cladoceran and copepod EPA and the extent of dietary tracking
for copepod DHA. TFA available in the seston may not have been consumed or were poorly incorporated
by zooplankton, but BAFA were good indicators of available resources throughout multiple seasonal
cycles. Based on our study, both FA type and water temperature impact the extent that dietary vs.
nondietary processes govern cladoceran and copepod FA in oligotrophic lakes.
CKiE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 573-583)

Invasive mussels modify the cycling, storage and distribution of
nutrients and carbon in a large lake

Ozersky, Ted; Evans, David O.; Ginn, Brian K.

This study examined the effect of invasive dreissenid mussels on nutrient and carbon dynamics in a large
lake (Lake Simcoe, Ontario). We measured rates of nutrient (phosphorus and nitrogen) and carbon
excretion and biodeposition by zebra and quagga mussels and the P, N and C content of their soft
tissues and shells at different depths throughout the open-water season. Measurements were combined
with detailed information about dreissenid biomass and lakewide distribution to examine the impacts of
dreissenids on whole-lake dynamics of P, N and C. Mussel tissue P, N and C content and rates of
excretion and biodepositon varied among species, seasons and depths, apparently driven by metabolic
and stoichiometric factors. Dreissenid mussels excreted, deposited and stored large quantities of P, N
and C when compared to lake standing stocks and loadings, and represent an important driver of nutrient
cycling in the lake. Living and discarded mussel shell material is shown to represent a potentially
important, and hitherto largely overlooked, long-term sink for P, N and C. The concentration of dreissenid
biomass in the well-mixed and illuminated littoral portion of L. Simcoe results in redirection of nutrients
and carbon from offshore areas to the nearshore zone of the lake. Changes in nutrient and carbon
distribution and cycling patterns caused by dreissenid establishment in L. Simcoe and other ecosystems
can have implications for the distribution of primary and secondary production and should be considered

in the context of water quality and nutrient input management.
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CRJE: FRESHWATER BIOLOGY, 2015, 60(4): 827-843)

Local dispersion of nonmotile invasive bivalve species by wind-driven
lake currents

Hoyer, Andrea B.; Schladow, S. Geoffrey; Rueda, Francisco J.

Asian clam (Corbicula fluminea) is among the most aggressive freshwater invaders worldwide causing
major ecological and economic damage. However, the mechanisms leading to the water-borne
dispersion of the species within aquatic ecosystems, particularly lakes, is an area where research is at a
relatively early stage. A numerical model has been developed to analyze and describe the dispersion that
is produced by the actions of waves and currents. The model represents the basic particle processes of
release (R), water-borne transport (T), and survival (S). The model has been applied to a large, deep
lakeLake Tahoe. The dispersion model results reveal that (1) under episodic, extreme wind forcing,
larvae are carried away from the original areas, along a discrete number of preferred pathways, (2) bays
can act as retention zones, with low current velocities and recirculating eddies, and (3) the majority of the
larvae released in the infested areas stay within these areas or disperse on a small spatial scale.
CCRJ&: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 446-462)

Deep groundwater and potential subsurface habitats beneath an
Antarctic dry valley

J. A. Mikucki; E. Auken; S. Tulaczyk; et al.

The occurrence of groundwater in Antarctica, particularly in the ice-free regions and along the coastal
margins is poorly understood. Here we use an airborne transient electromagnetic (AEM) sensor to
produce extensive imagery of resistivity beneath Taylor Valley. Regional-scale zones of low subsurface
resistivity were detected that are inconsistent with the high resistivity of glacier ice or dry permafrost in
this region. We interpret these results as an indication that liquid, with sufficiently high solute content,
exists at temperatures well below freezing and considered within the range suitable for microbial life.
These inferred brines are widespread within permafrost and extend below glaciers and lakes. One
system emanates from below Taylor Glacier into Lake Bonney and a second system connects the ocean
with the eastern 18 km of the valley. A connection between these two basins was not detected to the
depth limitation of the AEM survey (~350 m).
CR¥J§: Nature Communications, 2015, 6:6831, doi:10.1038/ncomms7831)

Bioassay-directed identification of organic toxicants in water and
sediment of Tai Lake, China

Hu, Xinxin; Shi, Wei; Yu, Nanyang; et al.

The government of China has invested large amounts of money and manpower into revision of water
quality standards (WQS). Priority organic pollutants have been screened for WQS establishment using
the potential hazard index method, however, some unsuspected chemicals that could cause adverse
effects might have been ignored. A large number of chemicals exist in environment and there might be

interactions between or among chemicals especially those with the same mode of action. Therefore, a
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toxicity-directed analysis, based on acute toxicity to Daphnia magna, was conducted for organic extracts

of water and sediment from Tai Lake (Ch: Taihu) to determine toxicants responsible for adverse effects.
Extracts of five of twelve samples of water and all extracts of sediment were acutely toxic. Based on toxic
units, water from location L1 in July and sediments from locations L1 and L4 during several months
would be expected to result in some toxicity. Twenty one (21) organophosphorus pesticides, 25
organophosphorus pesticides and 10 pyrethroids were detected in samples, extracts of which caused
toxicity to D. magna. Chlorpyrifos and cyfluthrin were identified as predominant pollutants in organic
extracts of sediments, accounting for up to 71% and 57% of bioassay-derived toxicity equivalents (BEQS),
respectively. Chlorpyrifos was identified as the major contributor to toxicity of organic extracts of surface
water, accounting for 71% to 83 % of BEQs. The putative causative agents were confirmed by use of
three lines of evidence, including statistical correlation, addition of key pollutants or synergists. Greater
attention should be paid to chlorpyrifos and cyfluthrin, neither of which is currently on the list of priority
pollutants in China. Bioassay-directed analysis should be added for screening for the presence of priority
organic pollutants in environmental media.
(CRJ&: WATER RESEARCH, 2015, 73: 231-241)

The "nutrient pump:" Iron-poor sediments fuel low
nitrogen-to-phosphorus ratios and cyanobacterial blooms in polymictic
lakes

Orihel, Diane M.; Schindler, David W.; Ballard, Nathaniel C.; et al.

Several lines of evidence from a eutrophic lake show how polymixis enables phosphorus (P) released
from anoxic, iron (Fe)-poor sediments to lower nitrogen-to-phosphorus (N : P) ratios and stimulate
cyanobacterial blooms. Detailed sediment analyses revealed extensive formation of Fe sulfides, which
suppressed porewater Fe levels and prevented sequestration of P in Fe minerals. Experimental additions
of Fe significantly decreased the flux of dissolved P from warm, anoxic sediments, increasing N : P ratios
in porewater and overlying water. The net midsummer effect of polymixis and P release from Fe-poor
sediments quickly doubled the total P in the euphotic zone during a period of very low external P loading.
This internal nutrient pump decreased N : P in surface waters and led to a cyanobacterial bloom
comprised primarily of diazotrophic Anabaena and Aphanizomenon spp. along with nonheterocystous
and potentially toxic Microcystis icthyoblabe and Woronichinia naegelianum. Concentrations of the
cyanotoxin, microcystin, in this lake were typically elevated during, or shortly after, episodes of internal P
loading. Our study demonstrates an important mechanism underlying the increasing cyanobacterial
dominance of weakly stratified eutrophic north temperate lakes, and warns of further increases under a
warming climate.
(CRJ%: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(3): 856-871)

Diel cycles in the fluorescence of dissolved organic matter in dystrophic
Wisconsin seepage lakes: Implications for carbon turnover

Watras, C. J.; Morrison, K. A.; Crawford, J. T.; et al.

We monitored the dynamics of chromophoric dissolved organic matter (CDOM) fluorescence in two

Wisconsin bog lakes over timescales ranging from hours to months. Peatland-derived dissolved organic
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matter (DOM) was the major solute in both bog lakes, and diel cycles were dominant features of the
CDOM fluorescence time series. Two distinct diel cycles that differed in amplitude and timing were
observed: one in oxic epilimnia and a second in anoxic, hypolimnetic waters. These cycles were not
attributable to instrumental artifacts (i.e., daily oscillations of temperature, ambient light, or battery
voltage), hydrologic forcing, or the effects of inner filtering, pH, or redox conditions. High light extinction
coefficients, especially in the ultraviolet region (approximate to 10 m(-1) to 30 m(-1)), suggest that DOM
photolysis was negligible at the depths of the CDOM fluorescence probes in these dark-water lakes
(dissolved carbon concentration: 10 mg C L-1 to 20 mg C L-1). The diel cycles were apparently governed
primarily by biological activities that mediate DOM production (release) and destruction (uptake). Rates
of carbon turnover derived from properties of the epilimnetic CDOM fluorescence cycle (0.28 mg C L-1
d(-1)) were similar to rates of net ecosystem production based on daily CO2 dynamics (0.32 mg C L-1
d(-1)). It appears that a small, secondary pool of labile organic carbon turns over at relatively high rates in
these bog lakes, consistent with the two-compartment view of DOM stability.
CCRJ%: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 482-496)

Short-term and seasonal variability of oxygen fluxes at the
sediment-water interface in a riverine lake

Murniati, Erni; Geissler, Sebastian; Lorke, Andreas.

In situ measurements of sediment-water oxygen fluxes conducted in a riverine lake during different
seasons were analyzed with the aim of quantifying the combined effects of hydrodynamic forcing and
seasonal changes in temperature on sediment oxygen uptake rate. Oxygen fluxes measured using the
eddy correlation (EC) technique varied widely between -6.4 and -84 mmol m(-2) day(-1), while variations
observed on hourly time scales were of comparable magnitude to seasonal variations. Oxygen fluxes
were most strongly correlated to current speed in the benthic boundary layer and water depth, which both
co-varied with discharge, temperature, and oxygen concentration. A direct correlation of measured fluxes
with temperature and corresponding seasonal flux variations could not be observed. To explore the
potential effect of temperature on oxygen fluxes, we applied a simplified analytical model, which couples
the effect of hydrodynamic forcing with a temperature-dependent oxygen consumption rate within the
sediment. The results suggest that the flux is a non-linear function of both variables and both can have
comparable effects on the magnitude of the oxygen fluxes. The model confirms our observation that
short-term variations of oxygen fluxes in response to hydrodynamic forcing can mask longer-term
seasonal variations driven by temperature. The model further indicates that the magnitude and form of
the temperature dependence of oxygen uptake and mineralization rates in freshwater sediments
obtained from laboratory incubations can be strongly affected by flow conditions during incubations. We
conclude that predictions of oxygen uptake and mineralization rates under changing climatic conditions
should also take potential changes of flow conditions into account.
(kJE: AQUATIC SCIENCES, 2015, 77(2): 183-196)

Methane oxidation pathways and associated methanotrophic
communities in the water column of a tropical lake

Zigah, Prosper K.; Oswald, Kirsten; Brand, Andreas; et al.

We examined methane (CH4) oxidation pathways and associated methanotrophic communities in the
13
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water column of Lake Kivu using abundance and isotopic compositions of CH4 and phospholipid fatty
acids (PLFA), distributions of glycerol dialkyl glycerol tetraethers, and catalyzed reporter deposition
fluorescence in situ hybridization (CARD-FISH) analysis. The carbon isotopic data of CH4 indicate that
aerobic CH4 oxidation is the predominant pathway of microbial CH4 consumption with an isotopic
fractionation factor () of 1.022-1.038. A small amount of CH4 is oxidized anaerobically, with an of
1.002-1.006. Aerobic CH4 oxidation is mediated by type Il methane-oxidizing bacteria (type 11 MOB)
based on the C-13 depletion (C-13 of -40.5 parts per thousand to -43.7 parts per thousand) of diagnostic
C18:17 fatty acids in the surface waters. CARD-FISH images and PLFA components C16:17 and C16:15
indicate the presence of type | MOB in the methane and nutrient-rich deep-water region. C-13 depletion
of C16:17 and C16:15 (C-13, approximate to -40 parts per thousand to -50.6 parts per thousand) in the
lake water below 52 m suggests the involvement of type | MOB in methane oxidation in the anoxic
deep-water regions of the lake. A novel cluster of anaerobic methane-oxidizing archaea (ANME) rather
than the known ANME-1 and ANME-2 appear to be involved in anaerobic oxidation of methane (AOM).
Sulfate reducing bacteria are associated with AOM in the lake based on the C-13 depletion (C-13, -38.2
parts per thousand to -45.0 parts per thousand) of anteiso-methyl-C15:0 fatty acid. Methane constitutes
an important carbon and energy source (up to 38%) for the heterotrophic and autotrophic communities in
the lake.
CRiE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 553-572)

Isomeric specific partitioning behaviors of perfluoroalkyl substances in
water dissolved phase, suspended particulate matters and sediments
in Liao River Basin and Taihu Lake, China

Chen, Xinwei; Zhu, Lingyan; Pan, Xiaoyu; et al.

The occurrence and distribution of eleven perfluoroalkyl substances (PFASs) and the isomers of
perfluorooctanoate (PFOA), perfluorooctanesulfonate (PFOS) and perfluorooctane sulfonamide (PFOSA)
were investigated in water dissolved phase, sediment and suspended particulate matter (SPM) in two
typical watersheds in China: Liao River Basin and Taihu Lake. The total concentrations of the PFASSs in
the dissolved phase were 44.4-781ng/L in Liao River with high contribution of perfluorobutane sulfonate
(PFBS) (75.7%) and PFOA (9.86%). The PFASs in the dissolved phase in Taihu Lake was 17.2-94.4ng/L
with PFOA (39.8%), perfluorohexanoate (PFHxA) (30.1%) and PFOS (16.8%) as the dominant PFASs.
The log Koc values of the PFASs in both SPM and sediment increased with increasing the perfluorinated
carbon chain length. In Liao River Basin, the long chain perfluorocarboxylates (C10-12) bound with SPM
contributed >30% to the total amount in water, suggesting that SPM could not be ignored when the
environmental load of long chain PFASs in water was assessed. For the isomers of PFOA, PFOS and
PFOSA, the linear isomers always displayed higher partition coefficients on particulate phases than the
branched ones. An established isomer-profiling technique was applied to assess the relative
contributions of various industrial origins for PFOA. In Liao River, when SPM was included in the water
samples, there were contributions of PFOA from electrochemical fluorination (ECF) (55%), linear telomer
(41%) and isopropyl telomer (4%) sources. While, the results based on the dissolved phase alone
indicated more contribution of ECF (70%) source and lower contribution from linear telomer (26%) source.
The discrepancy suggests that omitting SPM from water samples might lead to misunderstanding on the
industrial origins of PFOA. In Taihu Lake, the isomer profile of PFOA was influenced mainly by ECF (88%)
and partially by linear-telomer (12%) sources.
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(CkJE: Water research, 2015, 80: 235-244)

A pilot study on the assessment of trace organic contaminants
including pharmaceuticals and personal care products from on-site
wastewater treatment systems along Skaneateles Lake in New York
State, USA

Subedi, Bikram; Codru, Neculai; Dziewulski, David M.; et al.

On-site wastewater treatment systems (OWTSs or septic systems) are designed to treat and dispose
effluents on the same property that produces the wastewater. Approximately 25% of the U.S. population
is served by such facilities. Nevertheless, studies on the treatment efficiency and discharge of organic
contaminants through septic effluents are lacking. This pilot study showed the occurrence of organic
contaminants including pharmaceuticals and personal care products (PPCPs), perfluoroalkyl surfactants
(PFASSs), polybrominated diphenyl ethers (PBDEs), and polychlorinated biphenyls (PCBs) in septic
effluents, adjacent lake water samples, household drinking water in homes that use lake water or a well
adjacent to the lake as a source of drinking water, and offshore lake water samples. Septic effluent as
well as lake and tap water samples were collected from several households with OWTSs around
Skaneateles Lake located in central New York. The advanced on-site systems were installed in some
households for the purpose of limiting nutrient levels in the effluent to protect the local surface water.
Additionally, because many of these systems serve homes with limited land, advanced treatment
systems were needed. The median concentrations of ten PPCPs (ranged from 0.45 to 388 ng/L) and
eleven PFASs (ranged from 0.20 to 14.6 ng/L) in septic water were significantly higher (p <= 0.01) than in
lake water samples. The Median concentrations of PPCPs and PFASs in lake and tap water samples
were not significantly different (p >= 0.65). The median concentrations of Sigma PBDEs in septic, lake,
and tap water samples were 7.47, 3.49, and 2.22 ng/L, respectively, and those for Sigma PCBs were
33.1, 29.2, and 28.6 ng/L, respectively. The mass flux of PPCPs (i.e. the mass flow of PPCPs per unit
area per unit time) through the disposal of treated septic effluent from textile biofilter and aerobic
treatments to the dispersal unit ranged from 12 (carbamazepine) to 66900 mu g/m(2)/day (caffeine)
whereas that for PFASs ranged from 7.0 (perfluorobutanesulfonate) to 833 mu g/m(2)/day
(perfluorooctanoic acid). Based on the ratio of measured concentrations and method detection limit,
triclocarban, perfluorooctanoic acid, and perfluorooctanesulfonate have the potential to be used as
chemical tracers of septic water contamination in Skaneateles Lake. The median concentrations of
atenolol, a beta-blocker drug, in septic water were significantly (rho = 0.86, p = 0.01) correlated with
enterococci counts.
CkiF: WATER RESEARCH, 2015, 72(Sl): 28-39)

Dissolved oxygen stratification and response to thermal structure and
long-term climate change in a large and deep subtropical reservoir
(Lake Qiandaohu, China)

Zhang, Yunlin; Wu, Zhixu; Liu, Mingliang; et al.

From January 2010 to March 2014, detailed depth profiles of water temperature, dissolved oxygen (DO),

and chromophoric dissolved organic matter (CDOM) were collected at three sites in Lake Qiandaohu, a
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large, deep subtropical reservoir in China. Additionally, we assessed the changes in DO stratification
over the past 61 years (1953-2013) based on our empirical models and long-term air temperature and
transparency data. The DO concentration never fell below 2 mg/L, the critical value for anoxia, and the
DO depth profiles were closely linked to the water temperature depth profiles. In the stable stratification
period in summer and autumn, the significant increase in CDOM in the metalimnion explained the
decrease in DO due to the oxygen consumed by CDOM. Well-developed oxygen stratification was
detected at the three sites in spring, summer and autumn and was associated with thermal stratification.
Oxycline depth was significantly negatively correlated with daily air temperature and thermocline
thickness but significantly positively correlated with thermocline depth during the stratification weakness
period (July-February). However, there were no significant correlations among these parameters during
the stratification formation period (March-June). The increase of 1.67 degrees C in yearly average daily
air temperature between 1980 and 2013 and the decrease of 0.78 m in Secchi disk depth caused a
decrease of 1.65 m and 2.78 m in oxycline depth, respectively, facilitating oxygen stratification and
decreasing water quality. Therefore, climate warming has had a substantial effect on water quality
through changing the DO regime in Lake Qiandaohu.
(CRJ&: WATER RESEARCH, 2015, 75: 249-258)

In situ, high-resolution imaging of labile phosphorus in sediments of a
large eutrophic lake

Ding, Shiming; Han, Chao; Wang, Yanping; et al.

Understanding the labile status of phosphorus (P) in sediments is crucial for managing a eutrophic lake,
but it is hindered by lacking in situ data particularly on a catchment scale. In this study, we for the first
time characterized in situ labile P in sediments with the Zr-oxide diffusive gradients in thin films (Zr-oxide
DGT) technique at a two-dimensional (2D), submillimeter resolution in a large eutrophic lake (Lake Taihu,
China, with an area of 2338 km(2)). The concentration of DGT-labile P in the sediment profiles showed
strong variation mostly ranging from 0.01 to 0.35 mg L-1 with a considerable number of hotspots. The
horizontal heterogeneity index of labile P varied from 0.04 to 4.5. High values appeared at the depths of
0-30 mm, likely reflecting an active layer of labile P under the sediment -water interface (SWI).
Concentration gradients of labile P were observed from the high-resolution 1D DGT profiles in both the
sediment and overlying water layers close to the SWI. The apparent diffusion flux of P across the SWI
was calculated between -21 and 65 ng cm(-2) d(-1), which showed that the sediments tended to be a
source and sink of overlying water P in the algal- and macrophyte-dominated regions, respectively. The
DGT-labile P in the 0-30 mm active layer showed a better correlation with overlying water P than the
labile P measured by ex situ chemical extraction methods. It implies that in situ, high-resolution profiling
of labile P with DGT is a more reliable approach and will significantly extend our ability in in situ
monitoring of the labile status of P in sediments in the field.
(CRJ&: WATER RESEARCH, 2015, 74: 100-109)

Long-term trends of nutrients and trophic response variables for the
Great Lakes

Dove, Alice; Chapra, Steven C.

Based primarily on data collected over the past four decades by Environment Canada, long-term trends
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of eutrophication-related variables are developed for the offshore waters of the Laurentian Great Lakes.
Trends of spring concentration are reported for the major nutrient species: phosphorus [total phosphorus
(TP), and soluble reactive phosphorus (SRP)]; nitrogen [total oxidized nitrogen (NO3 + NO2), and
ammonia nitrogen (NH3)]; and silica [soluble reactive silica (SiO2)]. Summer trends of surface
chlorophyll a and Secchi depth are developed as indicators of lake trophic response. The results show
that phosphorus has declined significantly in all the lakes, whereas nitrogen and silica have both
increased. Along with documenting the impacts of the 1978 Great Lakes Water Quality Agreement
phosphorus controls and the introduction of dreissenids, the results demonstrate conclusively that the
offshore waters are now overwhelmingly phosphorus limited, which supports the conclusion that
controlling phosphorus remains the only viable option for managing the trophic status of the Great Lakes
offshore waters.
CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 696-721)

Ecological changes in two contrasting lakes associated with human
activity and dust transport in western Wyoming

Brahney, J.; Ballantyne, A. P.; Kociolek, P.; et al.

The atmospheric transport and deposition of aerosols has the potential to influence the chemistry and
biology of oligotrophic alpine lakes. In recent decades, dust and nitrogen emissions to alpine ecosystems
have increased across large areas of the western U.S., including Wyoming. Here, we use sediment
geochemistry and Sr-87/Sr-86 and Nd-143/Nd-144 isotopes to examine historical dust deposition rates to
alpine lakes in the southwestern region of the Wind River Range, Wyoming. We evaluate the biological
response using diatom fossil assemblages and sediment pigment concentrations. Sediment core
analyses indicated that prior to a recent rise in dust flux, phosphorus concentrations and species
composition were similar to those found in other alpine lakes in the region. Concomitant with a similar to
50 fold increase in dust flux to the sediments circa 1940, sediment proxies revealed a two- to threefold
increase in normalized sediment phosphorus content, an increase in the diatom-inferred total dissolved
phosphorus concentration from similar to 4 to 9-12 mu g L-1, a tenfold increase in diatom production, and
a relative increase in cyanobacteria abundance. The increase in dust influx during the 20(th) century
appears to be due in part to human factors and demonstrates the potential for dust and other
atmospheric pollutants to significantly alter remote aquatic ecosystems.
CRJE: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 678-695)
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Under-ice thermal stratification dynamics of a large, deep lake
revealed by high-frequency data

Bruesewitz, Denise A.; Carey, Cayelan C.; Richardson, David C.; et al.

We measured under-ice thermal stratification from before ice-on through after ice-off in Lake Sunapee,
New Hampshire, a large, deep, north temperate lake, using a high-frequency monitoring buoy in the
winter season of 2007-2008 to quantify how lake thermal stratification varies throughout the under-ice
season. We examined potential drivers of variation in under-ice stability, identified diel-scale patterns in
under-ice stratification, and used this dataset to test the hypothesis that there are two distinct under-ice
phases driven by heat flux from the sediment followed by increased solar radiation as winter progresses.
High-frequency measurements demonstrated that only a small fraction of the under-ice period exhibited
the traditional inverse stratification previously thought to prevail, based on temporally discrete under-ice
temperature profiles. Local short-term weather conditions altered under-ice conditions throughout the ice
season with brief periods of snow melt, resulting in several days of disrupted thermal stratification. Our
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data indicate that thermal structure under the ice in Lake Sunapee is dynamic, and in contrast to smaller,
shallower lakes, may be categorized in three, not two, distinct phases. As the under-ice season
continues to become shorter due to climate change, under-ice thermal stratification in lakes will likely
decrease further.

(KJ%: LIMNOLOGY AND OCEANOGRAPHY, 2015, 60(2): 347-359)

Is the island biogeography model a poor predictor of biodiversity
patterns in shallow lakes?

Nolby, Luke E.; Zimmer, Kyle D.; Hanson, Mark A.; et al.

The classic island biogeography model (IBM) predicts highest species richness in large, connected
habitats due to colonisation and reduced risk of extinction. Promoting large, connected habitats has
subsequently become a common theme in conservation biology. However, the IBM does not account for
direct and indirect interactions among species. For example, planktivorous and benthivorous fish may
reduce biodiversity in shallow lakes by inducing shifts to a turbid-water lake state with low habitat
complexity. We assessed relationships between species richness, landscape features, fish biomass and
lake state in 104 shallow lakes in Minnesota, U.S.A. First, we tested whether lake size and connectivity
influenced species richness of fish and biomass of planktivores and benthivores (fish biomass). We
subsequently tested whether fish biomass affected the probability that lakes were in turbid versus
clear-water states. Finally, we tested whether species richness of macrophytes and taxon richness of
aquatic invertebrates showed stronger relationships with lake size and connectivity or with fish biomass
and lake state. Fish richness and biomass both increased with lake size and were higher in connected
basins. Fish biomass, in turn, increased the probability that lakes would be turbid. In contrast,
macrophyte and invertebrate richness were unrelated to lake size or connectivity. Instead, macrophyte
richness was best predicted by lake state, while invertebrate richness was predicted by lake state and
fish biomass. Richness of both macrophytes and invertebrates was higher in clear lakes, and
invertebrate richness was inversely related to fish biomass. Our results indicate the IBM poorly explains
the diversity of macrophytes and invertebrates in shallow lakes, with diversity more strongly driven by
biotic interactions and influences associated with fish. We suggest that ecological implications of
increased connectivity and lake size should be considered in future conservation strategies for shallow
lakes.
CRJE: FRESHWATER BIOLOGY, 2015, 60(5): 870-880)

Validity and slopes of the linear equation of state for natural brines in
salt lake systems

Kohfahl, C.; Post, V. E. A.; Hamann, E.; et al.

Many density-dependent groundwater flow simulations rely on a linear equation of state that relates the
fluid density to the total dissolved solute content (TDS). This approach ignores non-linear volume of
mixing effects, as well as the impact of any chemical reactions. These effects can be considered by using
geochemical codes that implement algorithms that calculate the density of a fluid based on the
concentration of individual solute species. While in principle such algorithms could be used in-lieu of a
linear equation of state in a groundwater model, the computational overhead is such that the use of a

more simplified equation of state is preferred. This requires that the assumption of linearity as well as the
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appropriate value of the linear slope have to be determined. Here, published density measurements of 7

chemically-distinct salt lake brines are compared with densities calculated by PHREEQC-3, confirming
the applicability of PHREEQC's algorithm to salt lake brines, as well as to seawater brines and artificial
brines from laboratory experiments. Further, calculations with PHREEQC-3 are used to assess the
impact of mineral precipitation reactions during evaporative concentration. Results show that the
density-TDS relationship is essentially linear over a wide concentration range, and that slopes range
between 0.64 and 0.75, with the upper end of the range applying to Na-CO3-Cl brines and the lower end
to Na-Cl brines. Mineral precipitation of highly-soluble evaporate minerals such as halite and trona limit
TDS, and may lead to considerable errors in coupled flow simulations based on a linear equation of state
at high concentrations. Misrepresentation of the slope may lead to an error of up to 20% in the calculated
length of the brine nose bordering a salt lake, or of the Rayleigh number, which indicates if a density
stratification is stable or not.
(KJ%: JOURNAL OF HYDROLOGY, 2015, 523: 190-195)

Capturing variations in inundation with satellite remote sensing in a
morphologically complex, large lake

Wu, Guiping; Liu, Yuanbo.

Poyang Lake is the largest freshwater lake in China, with high morphological complexity from south to
north. In recent years, the lake has experienced expansion and shrinkage processes over both short-
and long-term scales, resulting in significant hydrological, ecological and economic problems. Exactly
how and how rapidly the processes of spatial change have occurred in the lake during the expansion and
shrinkage periods is unknown. Such knowledge is of great importance for policymakers as it may help
with flood/drought prevention, land use planning and lake ecological conservation. In this study, we
investigated the spatial-temporal distribution and changing processes of inundation in Poyang Lake
based on Moderate Resolution Imaging Spectroradiometer (MODIS) Level-1B data from 2000 to 2011. A
defined water variation rate (WVR) and inundation frequency (IF) indicator revealed the water surface
submersion and exposure processes of lake expansion and shrinkage in different zones which were
divided according to the lake's hydrological and topographic features. Regional differences and
significant seasonality variability were found in the annual and monthly mean IF. The monthly mean IF
increased slowly from north to south during January-August but decreased quickly from south to north
during September-December. During the lake expansion period, the lake-type water body zone (Zone 1)
had the fastest expansion rate, with a mean monthly WVR value of 34.47% in February-March, and was
followed by the channel-type water body zone (Zone 1) in March-May (22.47%). However, during the lake
shrinkage period, rapid shrinkage first appeared around the alluvial delta zones in August-October. The
sequence of lake surface shrinkage from August to December is exactly opposite to that of lake
expansion from February to July. These complex inundation characteristics and changing process were
driven by the high temporal variability of the river flows, the morphological diversity of the benthic
landforms and the patterns of water movement. These results provide a foundation for basic hydrological
and ecological studies and are valuable for the conservation and management of water resources in
Poyang Lake.

(KJ%: JOURNAL OF HYDROLOGY, 2015, 523: 14-23)
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Box model and 1D longitudinal model of flow and transport in Bosten
Lake, China

Li, Ning; Kinzelbach, Wolfgang; Li, WenPeng; et al.

Bosten Lake in the southeast of Yangi Catchment, China, supports the downstream agricultural and
natural environments. Over the last few decades the intensive agricultural activities in Yangi Catchment
resulted in decreased lake levels and deteriorated lake water quality. A two-box model is constructed to
understand the evolution of lake level and salinity between 1958 and 2008. The two-box model of the
lake indicates that the evaporation does have the same trend as the observed lake area and the annual
average evaporation agrees with the value obtained from the Penman-Monteith approach. To achieve a
correct salt balance, the ratio of outflow concentration and average lake concentration has to be around
0.7. This is due to the incomplete mixing of the lake caused by short-circuiting between tributary inflow
and the main outflow via the pump stations abstracting water from the lake. This short-circuiting is
investigated in more detail by a ID numerical flow and transport model of the lake calibrated with
observations of lake level and lake concentrations. The distributed model reproduces the correct
time-varying outflow concentration. It is used for the assessment of two basic management options:
increasing river discharge (by water saving irrigation, reduction of phreatic evaporation or reduction of
agricultural area) and diverting saline drainage water to the desert.

Increasing river discharge to the lake by 20% reduces the east basin salt concentration by 0.55 kg/m(3),
while capturing all the drainage water and discharging it to depressions instead of the lake reduces the
east basin salt concentration by 0.63 kg/m(3). A combination of increasing river inflow and decreasing
drainage salt flux is sufficient to bring future lake TDS below the required 1 kg/m(3), to keep a lake level
that sustains the lake ecosystem, and to supply more water for downstream development and ecosystem
rehabilitation..

(CRJ&: JOURNAL OF HYDROLOGY, 2015, 524: 62-71)

Lake diatom responses to warming: reviewing the evidence

Ruehland, Kathleen M.; Paterson, Andrew M.; Smol, John P.

Algae, the dominant primary producers in many aquatic ecosystems, are critical to global biogeochemical
cycling, and changes in their abundance and composition can cascade throughout aquatic food webs.
Diatoms often dominate the algal communities in many freshwater systems. Their population dynamics
are affected by a variety of environmental variables, many of which are linked to changes in water
column properties and habitat availability, which themselves can be linked to shifts in ice cover, length of
the growing season, thermal stability and stratification, vertical mixing patterns, habitat alterations, and
the availability of resources such as light and nutrients. Climate has strong moderating controls on all of
these fundamental aquatic processes, which can directly and indirectly alter species composition,
abundance and seasonal dynamics of both periphytic and planktonic diatoms. In this review, we examine
the role that climate-mediated alterations in inter-related lake processes have played on diatom
community composition, dynamics and size structure, with particular attention to the recent success of
planktonic diatom species relative to heavier tychoplanktonic and small benthic diatoms. We focus
primarily on paleolimnological records, but also reference a wide spectrum of limnological and
physiological studies to review and discuss how climate-driven shifts in lake properties may affect diatom

assemblage reorganization. Understanding the limnological and historical context of these often complex
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diatom changes is key to making scientifically defensible interpretations of paleolimnological records. We
further evaluate the plausibility of alternative explanations (e.g. atmospheric nitrogen deposition) for the
recent success of small cyclotelloid species by examining trends in these planktonic diatoms from a large
number of sites. Using a weight-of-evidence approach, we conclude that recent climate change is the
main driver that has led to ecological tipping points resulting in the recent success of small planktonic
diatoms that have been reported in many aquatic systems.

(KJ%: JOURNAL OF PALEOLIMNOLOGY, 2015, 54(1): 1-35)

Diatom community response to extreme water-level fluctuations in
two Alpine lakes: a core case study

Leira, M.; Filippi, M. L.; Cantonati, M.

Water-level fluctuations (WLF) often represent one of the greatest impacts on the development of lake
ecosystems. In the year 1931, the Trentino Hydroelectric Company (SIT) requested the hydroelectric use
of water bodies in the Upper and Middle Sarca basin. The largest and deepest lakes were dammed to
increase lake volume and exploited since mid 1950s. This research uses the sediment record of two
small lakes in close proximity to each other (GarzonS and Serodoli) in northern Italy, used for
hydroelectric power generation to determine the dependence of diatom-assemblage dynamics on WLF
that have taken place over the last 60 years. Historical WLF are clearly reflected in the lithological
composition and grain-size variations of the sediment cores. During the regression and transgression
phases, the boundaries between the erosion, transport and accumulation zones fluctuated, causing
redistribution of previously accumulated sediments, and their return into the lake's cycling of
biogeochemical matter. The water-level changes not only caused distinct taxonomic shifts in the diatom
communities, which were dominated by different species in the core sections of each lake, but also
significant shifts in the composition of the diatoms' ecological, morphofunctional and life-form groups.
Diatoms with a low- and high-profile attachment type were the dominant morphological forms in the
upper core levels, where the most extreme fluctuations in water level had occurred. Increased turbulent
mixing caused by WLF favours the presence of large, heavily silicified centric diatoms, while more stable
levels would select for smaller centric diatoms through thermal stratification.
(CRJ%: JOURNAL OF PALEOLIMNOLOGY, 2015, 53(3): 289-307)

Phosphorus in groundwater discharge - A potential source for lake
eutrophication

Meinikmann, Karin; Hupfer, Michael; Lewandowski, Joerg.

Lake eutrophication has long been mainly associated with phosphorus (P) inputs from overland flow. The
present study gives evidence that also groundwater can carry significant loads of dissolved P. We
quantified P loads from groundwater to Lake Arendsee using near-shore measurements of P
concentrations at a high spatial resolution and volume fluxes of lacustrine groundwater discharge (LGD)
derived from a previous study. Results show that LGD accounts for more than 50% of the overall external
P load, thus fuelling the eutrophication of the lake. Several different approaches of groundwater sampling
(groundwater observation wells, temporary piezometers, and domestic wells) reveal a broad spatial
heterogeneity of P concentrations in the subsurface catchment of the lake. The highest P concentrations

(above 4 mg I(-1)) were found below a settled area along the southern lake shore. Contrary to
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expectations, other parameters (dissolved iron, ammonium, etc.) were not correlated with P, indicating
that natural processes are superimposed by heavy contaminations. Both the intensity of the
contamination and its proximity to the lake inhibit nutrient retention within vadose zone and aquifer and
allow significant P loads to be discharged into the lake. Although the groundwater quality was
investigated intensely, the results eventually give no clear evidence of the location and sources of the
pollution. As a consequence, measures to decrease LGD-derived P loads cannot target the
contamination at its source in the catchment. They need to be implemented in the riparian area to
eliminate groundwater P directly before it enters the lake.
CK¥Ji: JOURNAL OF HYDROLOGY, 2015, 524: 214-226)

Change in event-scale hydrologic response in two urbanizing
watersheds of the Great Lakes St Lawrence Basin 1969-2010

Trudeau, M. P.; Richardson, Murray.

The cumulative impacts of urban land use change on natural stream flow regimes and lotic ecosystems
are poorly understood, and generally under-studied within the hydrologic sciences literature. Moreover,
flow assessments using daily or monthly flows cannot adequately characterize long-term trends in
event-scale flow dynamics in urbanizing watersheds. Accordingly, we analyzed high temporal resolution
(15-min flows) growing season discharge records for two urbanizing watersheds in Canada's Great
Lakes Basin, the Don and Humber, over a 42-year period. Results show that total discharge between
May 26th and November 15th in the mainstem rivers has increased by about 45%, independent of total
rainfall depth, over four decades. Peak rain event flow rates have increased by about 1 m(3) s(-1) yr(-1)
in both watersheds and event flow variability has increased two-fold in the Don and five-fold in the
Humber. In the Don, the ratio of rising limb event flows to median flow (for the period May 26 to
November 15) increased from 13 in the 1970s to 21 in the 2000s. A similar comparison of ratios in the
Humber showed higher variation in flow response but also an overall increase relative to the ratio of 14 in
the 1970s. In the Don, rising limb event flow acceleration increased 2.4-fold over 4 decades. This study
provides a new understanding of the changes in event-scale flow regime dynamics associated with over
four decades of intensive urbanization, including increased magnitude of rising limb flows and flow
acceleration, and systematic increases in the variability of peak discharges. Overall, our analysis
demonstrates marked alteration in total and event flow regimes resulting in chronic perturbation of stream
flows. The results also demonstrate an important application of long-term, high temporal resolution
hydrological records. Furthermore, we quantify the degree to which hydrologic stationarity within the Don
and Humber watersheds has been compromised over four decades, during a period prior to detectable
climate-induced changes in rainfall patterns.
CR¥E: JOURNAL OF HYDROLOGY, 2015, 523: 650-662)

Water balance of a lake with floodplain buffering: Lake Tana, Blue Nile
Basin, Ethiopia
Dessie, Mekete; Verhoest, Niko E. C.; Pauwels, Valentijn R. N.; et al.

Lakes are very important components of the earth's hydrological cycle, providing a variety of services for
humans and ecosystem functioning. For a sustainable use of lakes, a substantial body of knowledge on

their water balance is vital. We present here a detailed daily water balance analysis for Lake Tana, the
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largest lake in Ethiopia and the source of the Blue Nile. Rainfall on the lake is determined by Thiessen
polygon procedure, open water evaporation is estimated by the Penman-combination equation and
observed inflows for the gauged catchments as well as outflow data at the two lake outlets are directly
used. Runoff from ungauged catchments is estimated using a simple rainfall runoff model and runoff
coefficients. Hillslope catchments and floodplains are treated separately, which makes this study unique
compared to previous water balance studies. Impact of the floodplain on the lake water balance is

analyzed by conducting scenario-based studies.

We found an average yearly abstraction of 420 x 10(6) m(3) or 6% of river inflows to the lake by the
floodplain in 2012 and 2013. Nearly 60% of the inflow to the lake is from the Gilgel Abay River. Simulated
lake levels compare well with the observed lake levels (R-2 = 0.95) and the water balance can be closed
with a closure error of 82 mml/year (3.5% of the total lake inflow). This study demonstrates the
importance of floodplains and their influence on the water balance of the lake and the need of
incorporating the effects of floodplains and water abstraction for irrigation to improve predictions.

(KiE: JOURNAL OF HYDROLOGY, 2015, 522: 174-186)

Examining the influence of river-lake interaction on the drought and
water resources in the Poyang Lake basin

Zhang, Zengxin; Chen, Xi; Xu, Chong-Yu; et al.

In recent years, the Poyang Lake basin is in a prolonged drought which has placed immense pressure on
the water resources utilization. In this paper, we explore the spatial and temporal distributions of extreme
droughts in the Poyang Lake basin by using the methods of SPI (Standardized Precipitation Index) and
EOF (Empirical Orthogonal Function) for the period of 1956-2009, which are influenced by regional
precipitation anomalies and river-lake interaction due to water impounding of the Three Gorges Dam
(TGD). The results show that: (I) the Poyang Lake basin experienced six extreme droughts during the
past 60 years, which lead to decreases in streamflow from five tributary rivers down to the Poyang Lake.
The droughts in the 1960s and the 2000s were the most serious ones. However, there was an increasing
trend of streamflow in the upper and middle Yangtze in the 1960s, and a decreasing trend appeared in
the 2000s. The decline of streamflow in the upper Yangtze reaches has lowered the water level of lower
Yangtze River which has-caused more outflow from the Poyang Lake to the Yangtze River; (2) the
operation of the Three Gorges Dam (TGD) has altered the seasonal pattern of flow regimes in the
Poyang Lake and significantly reduced the water level in the lower Yangtze River during the TGD
impounding period from late September to early November; and (3) the conjunction of extreme droughts
in the Poyang lake and the upper Yangtze reaches coincided with the impounding of the TGD is the main
cause of the low water level in the Poyang Lake. Although the impact of the recent droughts in the
Poyang Lake and upper Yangtze reaches has played a crucial role in the low water level of Poyang lake,
more attention should be paid to its sensitivity to the influence of the large dam-induced changes in the
interaction between river and lake, particularly during impounding periods.
(CK¥: JOURNAL OF HYDROLOGY, 2015, 522: 510-521)

24



BMaHENE (46 A)

PNAS & : EHHPERKKFFESRERE

2015 4 3 H, EEEZFRERBET] (PNAS) TRk RN P E A kK
BRI SR &% 4) (Balancing Water Resources Conservation and Food Security in
China) [3CEE, AT HPAl 1 7K TR L SR FE A AR = AR B 22 A 520 . %0
AIF 5 H N BROK S B U ) 2804 5 38 B MR iR 2. H AR [ S B3 7 T 1)
H AT

b5 RF S BB AN T AL, ARRJLHAFE B B G K R s . Il
TAACH I R 2 S8 K BRI AE B UR RR SR I N, AT InJE] 1w RE SR b 4ERE N
ATAEEACPAT RO ST B BOR Bk . Horh, B R eRIKZ A [E 24
GRS TR R R E N R . AT, XWEANFETE, REREZEH
BRI K, TN T PREE AL 2 2050 AR 08 FH AR A= 25 F 7K U 75 22D 4l F 7K
W]~ AR SRIK B R DR 5 R B 2 4 — A AR 5 AR 1 K ) i

A TR A G AURE A E 7K SCRE AL R T (B RSk &2 2030 F RIS R,
FHIRATK B LA T gk EBE B0 RS FEMA,  JCH 2 AV AFE /K B AR & 245 1 78
JETE o R R AR B AR A B AR AN 1t 1 H LA, T & B Al H B B 2 Zp =, 19
B 7 ETIK ST (48 B ™ i ALK 7B &

W FER I, ok vy B A 7K R [P = R AL AR AN T B8 St R 7K B IR R E e AR H
Bian A S AL LI, AT DA RO AR B 58 ) K R R A% . (RIS, i m] DL
G b [ 53 N R IRERE K A FHVE#E (FAik 14.8 kmPlyear, /b 14%) , A XS5/
(1 SR B AL s> (i, N> 3%) o R, BEARNRTEH, X T REANE
Ko MAAGEFEA X, 9500 5% EE FH 7K & 1R 7K BRI SR ) L~F- 46 [R) T AR ABL R 6
a2,

JE3Z3RIE: http://www.pnas.org/content/early/2015/03/26/1504345112
CRIE: BHEARF RIS MR 2015-05-15, 10 HLEH 172 D

Scientific Data B £ BHIARELRE BIEE

H AT H 28 AR EE A N (R4 ) (Scientific Data) A2 ETELR R RN (K
FE 5 A A TR T R W 4R 1) 1985 — 2009 4F 4= BRI 91 2 T IR BE 4B E ) (A Global
Database of Lake Surface Temperatures Collected by In Situ and Satellite Methods from
1985 - 2009) ISCE, S 12024 E KX A8 FE N Flicse 1 Ab3e . Fade. Wi
SESHAN TR I ) F2 EEVE AR TR B, 48 H X e E A Bl U AR AT 5T

G BRAN X S A R AR AR A 2 X Feli UMK A2 AR S R G0 AR BB, AT %
W4 BRAN [F) 3 X (R 22 g 1 WS AR /KGR AR I, (EURE AR AR (e 345 IR FE AT SRk =
TR, SREMZE KL 7K (York University) FIHT 7N SOREAT T [ PR [FAT @52 T

25


http://www.pnas.org/content/early/2015/03/26/1504345112

BMaHENE (46 A)

—AN291LNHTE P 52 2 T Ui PR S P, et 4 BRIV A A N A 2 AN M )
EWIA I E 456 TAENIRAE T 1985—20094F [ AH S « R NIA/E A — M,
FIoek N e fds . ORURFER, O EE . KPHAEN NS E: QMSRHIE,
BFEAE. A Wk WA, mRREE. PR EEAAR .

ZHE B H 20104 FF 4R IS AT M “ A ERIBIAIEE A{ETH 7 (Global Lake
Temperature Collaboration project, GLTC) HIRRZ —, BHFA RitRIR R EE £
WAL BRI [A) B A ) LIRS o A HE , IR L AR IR BB K = A T
B S H AR A S M BRI = D A
JR3ZKIR: http://www.nature.com/articles/sdata20158

CRVE: BHERF SRR 2015-04-15, SHLAZE1T0H)

HEEFREREDTINRILETEIRFEIKE

“ R 22 B PR A XA AR SR AR AL, {H A A B B IR AR AR
FEAHZEAT 1) (BRI RE B M20144E FE i ) KA b, il AR e 26
Box, RE P I o T S AR T T R R, FRIE o E
SRIEH A N IR AR

Bt BTN IR X N EARTE S T AR S R A AR, (B35 A BT
IKAME AR B ALK E, 25 RS X TR )16 %6 .

(RFRAES BRI 2014F B S ) B JOREHX — A5 T REAI IR 55
HERFRFR N FL T, LRk CRBLE PR Zp k) %) 20014E M120134F 4 5100
A IR [ s B i DL A o [ 20 b 1] o 25 230 s R 50 S AR AR HEAT 1 2 LI PR
IR R, 134EE], o [E 2040 F br i ZiR AR SR D2 2 AW 5 B AR AR
1%, SRR RIFRRE; EEn KT AR R ] R, BUEHA SR
S B F o

“ R MRITI R BB AR L —— TR, A ERE PR E SR TR T
R 920%, M E 2959309 o 1 B A [ (0 [ s 2 B 3 T AR A TSR AL RO AR
T T EBRFEKE. 7 G mEHAK. RS B BRI 5T A= 4R [ AT
FEGONTY, IR S 3R T B 2 A BRIR R AT 0%, BRI ) AN B AN
BOREHE, MEERE.

E SR, A E,  ZRAB X [ B f BRI I s 1 S /oK. BRI
F S MA T LB ORI XA N A K B RAEAE, i A & 2> 5

“IXATRES B AR A SR L THE B K . 2 AR AR N TR )5,
HARI AR R G0 BRI T DI RE Rt B A, WM S IEAE, I B S S A
s BORERFRKIR . SrftoKSEThRE. 7 AHRE U

T IR X BT S e SR WY R b B B I BEAT IS, 45 R SR

26



BMaHENE (46 A)

TRAPIX NI AR S BT . Hor, VL5 ERI0 E SR DR 47 DXHG I i 6 s 208 7= f1
R/ R 5 N LR, M N A 405 A, 5 ORGP IXEIARL %6 A s TS IRV e
PEVRSE HARTR AN D . SRR PRERR A AE /D B K F AN, 3038 3 55 73 B8 22 i1 S5 Rl
) A %

bR 7 ZRAL EEEHLXCAL, IR BRI A FRE G A X . 2040 S Y [E BR
L PR b O e R B A VL P A S L T SR AN LR WA VR P
FEWI VLA AL B 3L T B4 B R, TR ZE A BBV T AL TLo5 R, s
B ZRME3AL

MIBHA S RGE T IRARICRE , FINARAEEIS /N T5 % A L PUESRH ] |
IR VO EE DUV /R o 5 9B B A FLR R 5 ORI X, B 32 N2
BN E H RARFE BN o TR XA AR GEAT A OK DK FRFER I B 55D,
ZNEF GBI 30 % A WAL I YEIRER . RIS AR, BRI RS
AR J7 LB OR3P X 54k

HRB MRS, WP (AR BTN QR s) IR,
IS5 R AGE 5 4 Ul B L ORGP G 00 o 7R ZEAR ST e W, DA € e ) Dy [ o B 22
WG, DRI IX NS RS R B 15 2 0GE .

FRE I ER A4 MEFENEK L —. N T RIFEBIES RGN
SR, AREED,  CIRENSHLRY L EIER B, BEERIAL, BORESD” o b
IR, FENEHE T L. B Rl SRR KRS SR, fEES
AEE. GBI LRGP, NnseiEg—. R, dE@ieRE £
WA KRGS, GIN RS M, S EA T BN, B
FEAMHLAESTRE

Ol CRHELEAR)  2015-06-05)

SMBHEMRETRGREXRE

5% FE WY JE TR RS AR S 10— T SR I, N SE Bl R o S L) 2
7771, HPBERNAEDZ S HS A S RENIREN, 5, AV R
FESRGURINI R T FURR RS — WK (BHEE) 20E E.

AT T AE D [ AR AR R A I ) 25 18 T A2 25 R GERHA IR X R SE B B e
ERISER 128 R AE KB, B A R ARG E EM R T4
R, EARR. KR ORI AR o

WEFEN G “ AT, ARMABIAAL B A & S BUEY AL D, 32
171t 5 N 1) B AR AR B B AR E o BV 2 VR MR R e — MR IR 1R L
FONEAMRAES RGAACKIRIR, X Hth RGN, 7

PEHEA K AL HAOE, 2T A OER 1M A 25 R gefa e v LA

27



BMaHENE (46 A)

R, EBCEAERACK A N R FEHABBAE R B A . A E RV ES RG
HIBRLR R AR AL, X ANEATHS SR, PSR AMEIRD X H AR RGE R0
W, UIsRIRA XA BB O 40 N4 dr i Be

WFFAN U “WURIRATAR SR 2 NIRATH A2 RGP IR BER IR 25 T 3R1F AT AL
FRZAE SNSRI A Z . 7

SR GEEZ— GBS R RS X R AR Hrky « 5 DUR 9
W, XAIEFTE ARSI A R A T HEAR . BRI AR RGRE R
XAHEL, 556 BN DA X 2R BRAES RGN TR A Mok B A% 1 A4
B, AW G BB ki], FHEOR R ASCE 2 W R, KR AT B RS
e 8

FTWeas R, W GAEAEY KEWTTT, IR 2RI TR 5 SR R IR
JR, R REZMASH GRS . RO TR EE — D ME-FaPhiE, SCIlEt
FREMFE N 2R RS BT, EPRER R A A B T RS RS
AR R

CRi: (RHLHARD) 2015-05-02)

SB=MHX KRGS KAFIRITER

DRI AE XS T TR RSSO PRI YL X A 738 e T o7 B AR, [ B K T3 e 2 6] T U
XN R 5 P=iE s K e . HAT, FRE e E R R s A O e
S AR X UK S g e, M OGRS RANTE (HBERFIAT B ALY b

FBHE N 53 F landsat i B X 1 304 55 = it X IIOK AT T RG M H - %
B SR VKA R 23 oK T 50K 1 AR St A A AR AT = Fh 2820 . R4 28 2tk
b, WFFEUKIAE SR = R X SR E S T AR AN ER/ NI R AIR B . 5K )1[EE
BT A UK BRI ANE SAEUK ) BlUK R ANA A 22 5 . BRI 6 5 AR (b
ESE N

I TOIL TR AL T = AR XVEZH B 0K H . 5 = AR X 20104 K 1-0.003F 75
AN BUKFEA 5701, MIHLATEE82.4F T A M A . WIS L], e
T (39%) . ENEEVA] (28%) FIB4RA (10%) WISk Aie %, vk KAZ R AN
SR L ARUK) 1 BlK AR AN AW s T SE AR AR 5K , UK )1 kK= UK 7k it 32 A

CRiE:  (PEFRZERD  2015-06-18)

R A FR BRI BRI RIK = E R KB

H B0 E /RIS 7 PG (UFZ) L fEEBGAS K- 2218 RFEF RN AR R
R AT BRI R K2 AR B Y (Agricultural insecticides pose

28



BMaHENE (46 A)

a global risk to surface water bodies)#8H, HHEaERMEHFH L) 40%H) H
FETUL T2 R AR R 32 B b, IRl E ok BRVEEE Y B R S B 2K
e B SR SRE L A SEIMNTZR e T X A AE )5 e RS B
Ko

5 HARAZEI AR, A 3% ORI B DR & A P A s L BB A At R e
B A K R E B va . R, S HGRIAN R e il b A2 2 R G Hd A
T R KA . ARIEA L, B KL 400 FT0E, AH Y T A ERRE AR R 0. 27
Toa AR AN o BEE MBS 5k B U n) oy AR U 4% 48, F
ZRBEHEFPRRMK T ARAEEH. BERIE, BT8R 50 R ek
PRI E KA GATI A AE V22 R A

2o ] 1R XSS, P s e 1 N SRR P b e R 2 ) XU o ZE RN R 38 RF S 2K A T
IS 15 G B RS R B e . AEAGEER, A BGIARTARIL HH —Fi oA X LR 26
JERRRE . H TP BE B BT MG I 2% R s N, ZERRY . G SEANE P 3
e F PREAE 215 A EARER . TR 2 B RN OS5 25
A, B SN Y I [ G AR SR 1 A ™ B T N BE 22 % R (6 £
A ERVE 2 1 DCH AT BeAE RS B BB AT o K AR BRI A . IRAE, Mg, 3R
[ rh S P AN 2R B M X T 55
JR3CKIR: http://www.ufz.de/index.php?en=33597

CRUE: BREFFARBIEEMPUR 2015-04-1, 7 15 252 )

RRM A FE R e H SETH S BIR R KT 5078

201544 A 12—17H , Wk HhER B2 (EGU) K 2 78 BRI & #4E th gl H IF
W TR T — 851X A BRI T T B A K 2 I, AR SORHAE SR T
I F LRI T R, DMESE,

BRINZR R BEE T F 0 QRC) RN N R AT —BUH 7, @id 454 1PCC
B e HEBURE 5L 10 DI S TR 5 52 2% R /KA A BEAL , R 2R BRI A SR (1 7K XU 175
Blo SEIRW, AR A BRAHE 25 BEA WS R 1 1 7K 351 35 AT B iz izt oK 5 o FiAE.
USRS KBRS I, 1445 1004 — 388 1 AR i VT St 3k 7K 1) i A A 7 R Sk 1004 FL
A RE SN2, BIRAE 2Lt LR AR AR BRI L 9577 RN B3 A i 453 55 71
2 151M200%.  $120804F BX P 224~ 5K BT 8 i A 94~ e AR 3 I s e 8
Y2 RSO 2 BRI R K ke 22 35 N 73%

E bR R R G Mt 7 AT (IASAY FRFEN T, 456 5N AN R B A 3R SR A B A
RRANEARHI2FRCPIE 5, T AR SERT 2150 . 45 %KW, RCP85SERT,
SAFEAAL 4 G 20504F B ShER B e [X B S RTHIR T- 5, Hh E iR S
B P, AR AL T BT 510 7 R R AR AT L LA R 3G A

29



MiaFEHEs (46 A)
CRIE: B RSN 2015-05-15, 108755517281

AL mMEXAETPKIIEXEHE

— UG FUR I, IR VU B R UK R AEA L AR, X252
BIKERRGAK TR B RE KK

INEERAFE A EE K22 S HUA BT TN AR — ] CE2R « HERRL) 28 &
KRR T XTI FT  AEAIB L0 BRI T A, ARAT T4 S0 N 2 K 7o B 1 X F ok )11 2 4k
Haia KREMRSH, WERE g0 A, BoKEREE, RABIIF I 1 AR
X XA OK )T B AR o

AT, £121004F, HNEKPGEAFIGEE LI 70% UK IPRE R, AT
PN R 32 LU BRI UK T PR 90 %6, &I B SR 3 48 B8 9 ke A5 R EE 0K VR R, 2020
FI 20405 Rt 32 fe bR o

WEFEN TN, X Ty Rl A BR AR B BT 80, JolcHE S5 e v B ek 2 v m ek
EAREE IEX — 1 FE . 1R ML2054E 0], UK — B X —Hh X A e ik K R, — A
TH R4 A2 R G R IR PR -

ORYE: (R HRY  2015-04-10)

ESPREN & KiTHEFGRITRITRID
[ 5% e 0T B R K5 BB i 47 3l Rl 3 %0
E% (2015) 17 5
FE. BIRX. BETARBUMN, HSB &R & EBHY:
DK CORISEBHEAITIIRIY EURGRAT, WA R TIIHAT .
I 2% Bt
201544 H 2 H

BRI R
KI5 GBI R AT BTk
IR ORI RN ARV S A7, SRR/ NRAE =, HIRSEI AP RR
AR RE X EA . a7, RE XK EZ . KAESZME, RS
LRI R, AR FR AR, AR TaG SR TSR
IKIGHBIR AL, RFEE K %24, HEARTE T
SREDR: A s i ORI U =iy =y rhasacksal, ROuHE

30



BMaHENE (46 A)

BRSO, DA KISR0, R RIS . RGA
B, WFERAT RN, B s, EE. MR e, mAESkIER], KEESEE.
L, RV S A I X B BERLEIR I, RAHEE KIS JeB
By KAESRPFUK TR, REFBUN T, FESCEAE BREATHKIE
HERE, AT HBOPAEC ORI BE: REFE ST T, S EKIN T BREFAERSY,
HES KR ANE BT, R “BUFSA. biiis. Tialsh. AmE5” KKk
HRPHEHALS], SN . @ AR SHSRE LR, AR “IERETE.
FUETE. GOKHEE” 1300 4 2t

TAEHFR: B 2020 4, Ax[E /KSR 2I Bk, T5 9% KR ECKRE
FEWD, R K % A R AP RE SRR T, R KRS B ks ], 1R ZK35 44
RlaAERYEEES, EREEASERER I EE, R, K=M. REA%X
BOKASAELRGA Frid ¥ . B 2030 45, S5 E/KAE R SRS, KESR
GINREVIG K o BIA L i, AR AT G, A RS R YEIEIE

FEFEbR: 2] 2020 4F, KT, B BRI AAEYT. VEWT. WA, M EEEK
HASRBUK R R GARISAR TR Eefil s kis %] 70%0h b, Mgl &% Lh_b g
FIX BB SR ARSI HITE 1006 LAN, g Bz L B3 T 4 o 200 R 7K /K 5K 5T I8 21 S pe
TR B Ak =T 93%, 4 M R /K5 B4l 22 i LU 4% I 7E 15% A0 A, i Rt 3
KRR (—. 228 WBlikE] 70%74 4. FHEHE X REHIRE (5T V2D
(K AT I EL 8 R BE 15 AN B 2 s AT, K= Bk = A X ) G il e A Th g
(IR A o

F) 2030 4, 4= [H -G HE S AIBUK B R B4R B 75% 0L E, ST X B
FUKASARAF B B, 3l 2 A QU AKOK IR A B B T IR HL s A A 95%
Ao

—. AT NG RS

(—) RINTA 5 Gepiia. B <+ ik, SmfdE &R, M RE
FZ /N Tl Al . 2016 4FJECHT, F&MEKIS BB e it aA I ER, A AT
HEF PV BORF/NGEAR HE . EIYe. Jukl, B, B . ol R,
RAGETEREGIOKIABE AT . (REEARA Rk, TAYE B, B L%
. Rl RES s, Mo S RN REBUGH ST, DUT 0T % RN REBUTE
52, AFHIHD

TR+ RKE AT BlEEat. S, BB, FEEE. . Ralam
L JFRLZ RS W, R, RS TR IUA T R, s SOE . B
. S B R AT I E ST S S YR S B R B . 2017 4RI

WA TE R TR AEBOR BGE , BUIEAT MR R AL 77 58 B L E R BEBUK R AT BoR 2

31



BMaHENE (46 A)

EPGAT SR H K R T 2008, #l2y (PiAER. 4483 kst st likd:
PABORTE AT WS AR R E A AN S IR M I BOR G . GRS IRI ETA 2k
Tk A E B S 5)

PR B TR RIXOKIG T S AFF AT KX . BRI A X
PN IX A TR XIS A9a B . SR IX N TV RK L AU Fil kb B ik 1) 5 v Ab B 2
K, JrATHENTG KA B . T FHR DR RIX M FEEP R REK.
Bi S SR AL B TS QR BB . 2017 ST, LALARIEIX M % L E i led5 /K SR Ak
BB, Jf 22 A BRI, UL K= BRSO T — S 58 B
BPARFER, 5 B A AE G KIS RV HE B e i H, IR ¢
PUE R HL el X BEA% . ORSRORY 2 Sk, B TobAME BALHR . RISTHES
5)

(=) BB AR TR TS Ya B, PRI /K AL B O 1 S s . A S
T K AL BB, DR M) B AT i, 2020 AR R HT I FIAH RLHE Ok #E Bl AR )
Ko BURDXEL (AW BERUKE. R EEEEIK XD SRS /K Aab s N T
2017 S HT A HIA B2 A HEBRAE o R IX KAR K BTIEAS BB IK IV SR 30
T, 7 IR AR 7K Ak BB S BRAT — G A HETBOR i o 12 I 5 R AR A R K
#2020 £F, 2FEprA BN E GBS KERABERE Ty, B IRTTTG K AR R
GriEF] 85%. 95% /it . HUEERL. K=, BREMEXERAT —FRE. (Eh
W2 @k, RESER. AERPEHESE)

STfANSRAC B W B SRR o Z IHIR XA 2 45 & #is KA . Wedk.
LA S HEK R G0N IR S S i 0E, MELASGE R, NOREGEIR. I & A
IABLAEE . BTG AR B I B N D it FP B R RE. BR
T-RHXAE, S X R SAT TG 70, A7 2 AR Rt DX B2 A T 7K AL
AEFEFIGIEAAI T . 3 2017 4F, BEAETT. AT, vh RS0 TR X S KB AR S
DA AxAbs, FoAd I T X T 2020 SRR RTHEA LI, (59 2 @ik
sk, RESHEER. AERPHESE)

HEBE YR AL BRAL B o V97K AL BRI A2 Y5 e AT RS E AL . B A BEIRAL
ACEEALE, ZEIEACBEAL BATEFRHITT TR RE AR . ARRT YR HE RS R — A T LA
BUA 5 A B AL B BN T 2017 SRR AT EEA e A bR eiiss , s BL Bk i5 e e
EAALFR b B AN T 2020 FJRATIAE] 90% LA o (R 2 @ik, KBS
Z. LlAE B R, A EES5)

(=) HERAOW ARG YRR - BIif & SR 4. BHEERE & @R TR X,
2017 SFIERT, HIER BT AR X NI & &R0 CONXO RFRIETL ™, 5
. K= BREMEXEIRAT —F 8. MAMBENEERED M) ZARYE
SRPATHE, MERRIHMES KA. P, PR, SRS EXELTES

32



BMaHENE (46 A)

FAFVG AR Pl PRI . H 2016 L, BrE. o, TEBLE &R
B (UNXD BESEHNG A IS K EEARI . GRSk, IR
% 5)

Pt AT IR TS e 1) 8 St 4 B 4RO IR TS P o G B ia 77 5. T IKE . K
TR S AR, TFRRIEYHR R ES GRS Gia . ST AL
JiAE, HESORSHERE AR AR RN R . 5 s bR AR B L R R PR A AR RN
0, IR OREIR, T A b AR B B A IR R SR o AR X R B X
TR HE N Y. E5%, BEKAEMDBE. SIALEKEL, ERAESEE, 15
IKIEYE . R B ISR, 1R HHEK KRR F) 2020 45, W +HE
Ji HEARE A 55 %A 5] 90% LA b, AL REFIF 2R 5Em E] 40%0h F, RAEYDH RE
GiBi GEiA P o IR F) 40% LA b AR, KT BRI — e . (R
WSk, RESEZR . TIRYE R, B LRI, BRI E0. AKRE. i
KA %S5

VRIS 5 A0 o TESRK ML IXRATIB MUK . b T 7K 5y 5275 Gt X ZE
JeFPE TR T A RAR . IS SR AR VEY) . MK B T AR R L 7GR K )
B E, HAOAKICEBRIHIR . Hril (s =@ xHlD |« mdb, R,
WrESERE (XD, BE 4D HKERR I AAE RTINSO S eI 2
Graks 2018 4FJiCHT, % 3300 /i E B HIAR LR A6, ARIBUKE 37 123277 K LA
Fo Ol KFERARSL, KESCEZR, B LERETRESE)

IR AT AL L5 A #0 « LB GATBUX 808 50, AT ARG KA # 48— Rkl
G G, A A PR IR DX AR A AR RS 7K Ak BT i R AR 25 1] AR A A A
AL “ULEARIE” BUK, SURATER TR, JFRREHERGR, HEERNIAEHE
FEG . B 2020 4F, B SE OA SRR A BRI IR 13 J3 AN ORBRRIF IRk,
2 B KR, Rl EESE)

CPOD @M ARS D75 Gedm il o ARG ERATANTS Yo AR5 | 430 2 8 ot fak FH 4
BREONEAA . 43280 GABTT AR R FL it . BE & AR SC IR R bRitE . 2018 AE AR FEN 13
FIVTHEARAN . 2021 AR H AL FH 0 Y T AR AR HRAT B B bm vt s JLAARANT 2020 4R
AT SERL0E, S SO BRIk BIBR I, BRI LIS AT T8 E K38 E bR
LRARAR,  BESHE BOKAS B 2 B R K KIE A R G . VS HRARAT Sy, AR bk
P, CRimismmasd, T RS B, BRI, RALE. Ffs /%3S
5)

AR D Sk 75 G A e 77 - Gl St 4 s 11 L sk B y5 YeBhia i & .
IREEIR B FE R AR B R, R TS K. AR AR K I A
B s YR SRS o T U R Y IO L DSk NG R AR RA A ),
G100 T 2017 SEJERATFI 2020 AEJRATA R TR #1153k, ZLEINEEE AN

33



BMaHENE (46 A)

il € BV AR S AT A BT5 QKA I N 2otk CGhilis sk, TS
BACER S LS 2 T R HES )

T HESh RS R T4,

() LS . HIETRIKIE 5776 H 2015 SFkS, A3 EARYE AR Tk
AP IRVE Ja AL LA A dhda T Hak . Pk g B e T H o SO kAT ks
JEDHETBbR e, 455 7K T oA B SR S lb A R G L, 1 5 I S It 73 £ FE RV Jm 7 e
W7, RDAE B AR R RS RRIKAE S KX, Es
HEAMZHEHARDAT T BRI H o« CANE A A L, RIBMCEZR . BRI
EF25)

FERSIAEMEN o ARAEUR K5 H AR AN AR T RE XA ER, WA XA S HE
FAF, AMEIIRE Y X, S A HE N . ALK BT KIS AR RE T
PPN R R, SEATARERE ST W TS, B A B RE 77 X S it 7K 75 G M
Ti %, INRIAER R E5 . F) 2020 4, HLEM . BEOKBEE. KIR
BiARBETBURVPOY . ORSEORI ISk, (53N il KAES . e R%ES
5)

() AL E A R G E R RAT R A5 . 7870 5 RB/K SR, 7K
WERERE S, DOKGERR. PLKE. Bokse Ny BUKGER . SERIH A &
FERMIT R IR E G IR X, IFRF S0 2 BRI oM SRR . sl e 1K
e BOARARONY « ARFE AR BB BOR Mk BLS AR S DRI R TiRle b, 7™ A 2 i SRK HL X
TR G EE I X AU X Sk AR K . i deAT IR R, B SO IR E AT
W H ST F B PO E B . COKE AT R, B A
T AR ORI S S i . BR2GHiE . (Lpardifilis . At mialk. 914
ENGLSETH AT XRG, BA /2R R B SE A S B i S it . OR RS
TAbAE B B A Sk, R BRI ORY B (5 2 i KM S 5D

G gV IR o IR NILA IR, Atelm. Eat. Bige. JFRZ
il i « P AT Y B R A N AT PO E BSOS BURIE S . (AP ANE B AR Ak,
HE R HES 5D

B ORI A2 8] o PRI T AR 2 2, i R DX e AL O B
BRI o BT T H — HAR R K. PR R A& ], 3T
KR R IR FRE AN SRR HEEE SR, B AL TE L YA AT g bty 10 48 ZELAT
CRIPVEHE, JRBt SRS RIR e (EL SRS A2 discihak, MEifk
P KRS, WERES )

(B HEREORIA A . ok TOV/KPEARI A o HEREF HOKEREMHA, R X
IR T8 FH 7K R I X 2R 7 AN A 25 P K SR S S P K s st SR K AR A A A
SOMANER. GIZAENGe. GG, Aot BT, S R R Al R K IR AL B e

34



BMaHENE (46 A)

Mo CkBESEZR . TAVAME BAAE Sk, KM, glRES5)

et P AR KM« DASRIK B2 K5 G B b X 3l T o B A, 5 38 AR 7KOR FH 0t
TbAEF S ek TEEGE A AP U T UL RSSO AERIK, B
Se P A K o R R 2 B IR 55 X5 K AR AR o L8 fa P AR /K SR AR ELR T8
AR, KL T BIROEAR. EPYSEIE, AR UK T
H 2018 fFifd, HAERIBUET 2 5P RIEE AL 3, bR 2 757K,
KREET 5 T3 P 5K A4 10 T3P U R DA E SR g @ R B EAE g, N 22 2 i S
KB o ARBRAESN Ho A BT A b5 22 A S K it . 21 2020 46, SRk AR KA
F#IEH) 20%0h b, B XIEAT] 3000Lh . (EREIR 2 @ik, RESCE
Z. Lol AE BALER. ORI ES . AClIss A KAESES 5)

HEBMG KA . A H ) A RS T, HEAT BRI I KAE R
TRV A S5 MV 7K o AEAT 26 AF I3 T S BRI AL K AR D 2B 38 R A S8 7K
(CRIEBUEZRAL, TAVAME BALES . (e @Bl KAE. #ERES5)

=LA AR IR B

N\ F2 6 P 7K e B o S foe ™ A% K SRS B o fg e U K s R An R R
TSEAH SR ATH H 2 B A R /K BRI IE LA, [ RE DAL 2 K AR A Sk i
AR ] S BEIH AT R, R 78 207 RS UK B AR R A ER
Xof B 7K U ik 31 s o s ) PR A L X, 38 4 B A L 8 OIS UK VAT
XN N OKVF AL B B AL AN Al KR P SAAT TR AR B B, B, 97
T H K ZGE ST SEBEAKT, KBNS A TREFI it R, RIS
iz . gL E pURERKIRA 45 . B 2020 4, 4 /K S EHITE 6700 143277
KU . OKFIEZE Sk, REBESEZ . TIWAEEAES . RIS @i, Rl
%25)

PR /KR .. EHBT IR . HARE% . SR IRRR ST R F 5 K IX TF KA
HRK, REEATHUS R E SRR AL . TR RIRZEARK, MoK FRK
TF IR NE T At SEAT BOK VE T RRA VAT o HOEAEN L 3 B, R S il @bt
REHEHAE AR 2 SRS X7 S Y A E & 7KOF, — 1 DASCH] . i 3t i e e
X HERNAR XA XA /K R Ty S8 TR AR T KR X SR AR B, R X
N ZE LE AR AR 77 ik 55 oMb i 48 B 3 7 7K o R 3 DX sl = B L AL TR
PITEAOW IR Bt H . A UABCESTH UM 2017 SEEAT, Se it T KEER
DX PRR DX ATt 370 e 1) X v LR S A, AU S, K=, BR =AM AF X Al
M. OKAIES, B LB ASk, RRECEZR . TS SACES . WEGE.
PR 2 WS RLRES5)

U R KRR . A7 70 B N A S KRR bR 5 FUK ARV 1A R
FEAT7K B AT DS 78 UG LN AT BURF UG % % . B TAE7K . REZAKRIRURIOK S5 4E H

35



[]
HaAFEHS (46 A)
FUKIEMN KRG — L E . #2020 4F, A 5o N A= B E KSR Tk
B A FH 7K B b 2013 4245 ) T B# 35%. 30%LA . OKFIERZk, REMEZR. T
WAHE BT R s 2T %ES5)

PUGF TS 7K il B S A IR R KB R . T2, P& Hx, 58
R FEAAT IR K B AbrdE . FERFTKIZW . ACPETIN . KSR, 2%
HIKEBE . F) 2020 4, W, k. i &4, pmath. L. &k
SEFEAAT R Bt e bR E . CMLAE BARER. KRR E Sk, RIBHEZ:,
FEW e B, kA R%ES5)

IS K . ZEIEA S BYEARF A KA S . A SRS N
RHATKEE, REIVEIR A SLESTP ARSI KPR AERIKYE . 8 257K H & 4278 K
B Bl R EEE A KA B o T I 50 AR A JE B KE AT B
s, B 2017 4F, A EA LMK E WIRREREGIE 12% A F 2020 4, 15
£ 10% AN o BURIEAT IR M TF R ieisi =, @vaii. &, & H. S S 1W
IKWCEERI et BT B3R X ARG T, WA AR A F] 40% LA 1. F1] 2020 4F, Hh
G S Ch_E SR T 4 Bk B S K R T AR EOR, AR K= BRI
KR — 5. (ERWMS @Rk, KESCEZR. TG B KA
. kR R%ESE)

RIBARNTTK. HEREYE. EEK. B, AUESTTKEBRER, w8
BEWE R KT R EARIE PEdb. PGS I, HEBERUBAL RO KR, HE
JURAED TR PR AR . $] 2020 45, KREREIX 5 o 28U X 22 B AT /K s
(RS AT, A EYKER TRRMBUAR] 7 0w 4, A HE /KA 200 FH 5250
LE] 055 PL b, OKFIER. folifgsk, KRESEER, MBET%SS5)

() BRI OKBE IR, BB KERRTEZITFME R INsaK D 6e X B
B, WERZE KNG RE ). OKRZSk, KBMCER. HERTTHES5)

TR K B . e KB WE T R REUNIBCAHE . 54
IKEEE I, A3 HE R MK S AR B, 4ERRMIE A AR S KRR, B
PRI SHA S F . INOKF TRE ST FE, R AR U 42 1 AR AR AE 25 7K o
HRER . OKFIEREL, HERPEHZSE)

Rl e AR . 7R M SR AT A, o ik e A ST R OK
A, FERRBUKERENEESS . OKREEk, BEERPHS5)

V4. SRA R SCH¥

(=) T RIEIE R EAR . ISR SCRHET R, B HET O 7K
WK KTG GE I R AFARI A kT KRR . B A KAESEE .
BEIFHEEG R FE AR BENMREARTHNE R, I0oRE KRB RS
LR, HAHEARRRILEE . KIESWHE ARG FEER, HE3KiE

36




BMaHENE (46 A)

B G A SR BE T S AR T AT EOR QU B, s VA 2 R
AR AL S EOR . (RHEAR Ak, KRB Z . T A E BACHER . AR
i LS 2 B KAER . ARMLES . FERES )

(20 BORHEARRTIE SR . BERRIE, EEHRE R BRI (R,
B8 &, PR E ST R KR AL B . AR TE TS KA AR = bR e AL B L 7KK
WA = R OB L XK R AT B R AL B . s KIS RE R . fERfbas
i FHCRK B SAL B ROR . TR NI B & R KA HE . KI5 480
NAAR M RS e R P . KIS T DAt L e o o 1 A2 Kb 78 TR
IKIFEFERT T INaRK AR AT ReBiia . KM I TE . KA TE
BRI F O E B s A (BB Z Sk, Ao, Tl AE B,
[ L BEURAR . BRI AL A 2 AR AKAIES . ARMLEE . DA ERES L)

(=) RARBEAGRT . BVEA R, SRR 25
ITRRTERRERL . A AT i 2, R ARSI e 48— SR i A2
S RUE AL . AR TR R 18 AU BOhR B B NE A
ARbrt. HERESEREHRITIK 1675 BEBORAEES R, CRESCER
Ao, BHIER. T ANE BALES HBGEE . SAELORY &R (L5590 2 @ vl AKAIHR
HEREZS)

IR FE A DR AR 55 b o W Af A8 B0 1 HEV S A AR OR AR 552 =] B SR AT 55
e MR E . BARBEENS] . Sk REE ARG RTH iRE. TR,
PERIBAT « 4 EL A ORI 55 SR AR R BURF AT 2 BEAS S ARRESE . DAT5 K,
B AR BN Tl el XN E e, AT R =R CREHBUEER . WBEREA:
S BHER. ToLAMEBACES . BRI IR. D3I 2 BB ES5)

iy T RAE TS

CHPUD BN AR D o INERAK N 2 e B S DA L3 T BT 2015 4F e Al 42 1
AT T RPN I R, B 2 AR I S ) Bt B AR AR 0 . 2020 SR JEHT, AT ST
FEE RAKGEES . R Rz IRAHERARM KN SR E . CREH
FRAS, WMEER. ERM S EBA KA, RIHES5)

TR . BT S KR %, HEs %, KRR sk, &8
SE A SChrR e, A SR ST 7R Ak PR B B AN AR T35 K AR AT e Ak
BALE FSAS . R KOK SR BRALMOhR AR I v T3 K, BRI X 3t T /KK BRI S AL
bR e N i TARBER X . CRIEHCER . WEZSk, BRI A, T2 &
BHR KAEES 5)

R BINR . WRIRVE SR ORT . WRETTK . BEIREEA S A S50 T A e &L
WU o X [ A il oA 2B 7 [ SRR R B R B3R R v e, 6 F 2 1 (O SRS 1 I
JERPRE, RAESCHL. INRHESEI G ORAP BN IE . BRIRBIRE 2% 56 TAE . W o i

37



BMaHENE (46 A)

rEFEAE . TSR I NTE RBAEGER . W BGE. Bl mask, KESCE
. DAPAME BALES. BSEr. R eE. fRaRESS)

(FH) fedtZooahst. 51 P BABN . PRSI B R BE ORI 6,
BE R A B TR AL BTML S5 R . HET OB, T H U A FF R E AL HEGALAE R
MR AR REGAESULE FIIRSS . P IPREER S T30 st iAm
RARAF RGN . ONRAR T RIESER WEERZSL, AR 550
SERH. R, Ehe. RER%E25H)

SEINBUR B 3N o RO & T A SR FAR RIS ORI 0T H SCRF 7
A BRI & T A 3 R UK ORI 5 1) SR TE L X AT Rt
DR B FURHE RS SO 507 30, Sl “ DABRARAN 7 o 05 B N RBUR 2
SRR KAR B VoAb AL E L ERR . OHAOKIRGRYT . B & IR IS B
s KESBE. MBS HM T WMHASNE e TR LIS TR 9T
CLA BRI,  (WBEZSL, KNSR ABREES5)

CH73) AL o A TR IR “ T IR Sy e et 4
W AR AR HEG SR B s beiE, SCROTRIE R A WA
IKFG AR PSR CRIEHUER AL, TG BALER . BT M5 OR4 6
RS @ Er . KFHES 5D

HEAT 2R OE DY . B BN AR AT 55 S R A B Ry O A, B
SRR G TR, AKFIETL) . AKAERIRERY . 1575 K& T F A Re R A A
S TR IR AP VA A DT NSRS E AR R B, T ER S R
SR, IR BRAT IETR. OREESEDT TSR PMERRSE, T 2017 SEIEHT 704
LAV E RV A R . SO E SR Al T fERA S fhis i A R
REGAT M B RIS T R TR TR B . (NIRRT AL, TV AME BALHE. PREE RIS
KAER. i, ke RE2%ES5)

KRS KA GEAME . PRZCRBUB R B A X DERBY . kAR 255 5K,
AL FOK IR EEAMEN L], T RAMES S . IR HES B A A Z il s, (U
B Ak, KSR SRR, KFESES5)

AN~ PRSI EGA I

(B SEEEbRAE . EEVEREM. IR BTG . IR
TSVFAT . A2 A BEAR A R IE AT DA, WU e I i AR B, 3
BEOhReX Rl K AAEAMA . HAKIERA . i3S TE RIS . K IDREX & E
HLOKEE, ARSI, AEATERRE . AR R IRTS Aepa SR EA . A
WA E bR, WHTURE T KT RBaE M. QEflpraek, KEBUEZR. T
M ANE BAES . - BEIES FI ORI AR L (55 2 dE U At KA
ARLEE. PA AR, Riis. BHERESE)

38



BMaHENE (46 A)

SETARHEAAR ZR o MBI HL R /K MR KA S A 5 AR e, SRS /K AR B
TR AL FR AL B | AR R /K S5 75 G R TsObs v o Ag 4 3 AT KI5 G A HE TR AR
TGP IE BORBUR AR i A VE Fabn A 2R o 28 R s 7™ T B K bn A 3 75 /K5
QISR OASERIERZ Sk, RIS R . TOLAME AL, [ - B
PR S @IS KRR, R ik R R%ES5)

CHID IERPGENE . Birfr HE5 SR ZHGE SE I A THE AR AR . 18—
b ANV DL, T bR A SR IR b DR A e TR AR s AR AT S R 1 Al
PL“Bgpi” R, —HRRRHIA B 8 BRI A REIA B R A E
Ak RL LR AbTE, sk, K. H 2016 R, EIAAIMOR T .
LR Al A . E W ARG AR AR HERE 0L, AE RS A ORBfR
PERLBD)

TEEFEE. AYKE. MR E RSB PRI, AR 2%
WSS AR VA AL DM, A AT EEGE SR F RNAEHRRC S L], 5838 =R IS.
B, LS. EIREERUE . InsExs I N REBUF A SN R AR B, WH7T
FESLHE SO IR R L R HIE . AR Ak, TS BACHES. A =il Fk
ImIrES5)

PP AT A EEAT N . AT ARG B B B B 5. WIRHEG 6
BIEHRA TG RIEK SRR, B, A IR RS G
PIALBEBENE, BCE REAHETRRR . R B KT R A B it S B VR AT 9. X IE K
A IRH T T SR B o PR AR S eI AR DA AR A B
foe RALYedE . AR ARARSFRRE AT . M BIEBTR, ERKIRIB T
TR, OMERIERE, A% SN2 ERESS)

CHL RIHRE KT SEB\ AP ENLS] . (RS EeT. X, .
IR ORA BN, A AE AT OR Y XS B IR LA AN K B IR OR3P LA
B, WREFESRZE N LSRG R BRI Fi TS HEUF. 58807
Z IRV ENSR RN A B R, SR A I BRE PR MR 5 B3t
SURE, K= BRE MR XIE T 2015 SRR AT SLKTS PR iR B M ENLH . g
LRSI E PR TS R HE R RIS R B . OABE R Mk, ALl iz
s ARSI B RSES5)

SET KA IN IN 2% o 28— FURIVCE MR Crihn) o $RTHIRAAKOK YRR 5T
SARPR AT KA R OKIABE I AL S o I R 5 XU B % R
SCHERETT. 2007 SEJERHT, RO, K= BREAEXIER. g — RK I
IR, ORGORY Mk, KREHSCEZR. ELRIEE. (SR @i, i
B, AKHES . AL ERES5)

R E ST IaEAB I A RN ST ER B, ™

o

l

39



BMaHENE (46 A)

RV SEPIE S BN N GLRFIE BRI IR, st ZIMRIGE 1R, A& 28
(B ) K b pE X 2R 0 A BT . Al BN H 2016 S SAT 3R
WM E R, RERI 55T

B VISR M P

(ZA) A R A E . PE SRR RS B iR, Z—H&BR
W ARIBBK B H AR ZER A3 X B e X bR T 5, KRS ESTE TR S B0KTE
FE P B HETS B, BB IR 16 I SO e R, T =il B R ANRBUG %%, B 2016
S, EMFAE S A AT o XK ANIE AR XISt H RS I, 0 B SR X S PR At
HEt.  OASIfRITEZEk, KAMHZ5)

(T RIS RsUa B H]. BRSO RIE R, KTk, 3
BAE . A0l BENIRSE RIS PR N A VO . B KA B B R H R
LS B BRI, PTG, X R H R i 2Rk
Rtk & OREGRYERZS, AR, T AE BALER. (590 2 2.
IKFFR A EFSES5)

(200 PPAR AT KRS P 1 o B V2R 50 XS o R J PP A 9T 3 12 b Aol
TP SR TR IX IR EEAN R RS, VR SEBT IR . PPAG AT b A0 o 0 5 R i R XU
2017 EJRET AR AL, X KA i AR A R AT R BRI,
FHIEBEIRER. OB Ak, TR B, AT ER, “eRER
2 5)

R b B SRR A BTG YAt 1T B N RIBUR ZE] 5 A58 38 /K5 Gl it
BENSWE, EEIUETE, WIS TUR S NARR . BSAEE R DR S5
By WIELN AAIERFE . ORI AL, EhW @R, KAE. Rk
i DAETAERSESS)

(A=) M HE AT . A K HESVFATIE. 2015 SEJiRHT, 58 E 1%
B S SRS AU A P AE Sk i 1 X Y S T ATE R R AR, ot
153U T 2017 FIRATSE . AL R B 115

INSRVFRNIEE B . PASSGE K5 B yashss )0 H s, RS GeHEor e, K
FE B HORE FAF VR RS B . 28R e RS SN i ERUE S
AL EHRG IS, WSO SLHE TS QB0 PTIERI . 2017 SEIRHT, e
HWAHEERERFEE. MERP Ak, rRz5)

I\ T IORBEK ARSI 2 4

(AT PREEHAOKIR 2 4. WOKIRBDK R Sk e BRI E K 242
J7 B RN FBURT LA 7K BT T8 S0 L S Rl AR 4T B R KK L it
K H KT KR Sk K RS RK 22 AR, g% J LA B3R 2016 4P A2 A )
M NIT. H 2018 S, i B S U BRI YOK Z AR IUE B A E AL & A 0T

40



BMaHENE (46 A)

(ORI k, RIBBUEZR. WG, M2 @, /KRR, AR
F25)

SEAG IR KK IR B O/ 4o TF AR AR IE G i B, ARV TS BRI 7K 7K
TR X N EVEEHUNHETS 1o S — /KPR R 2 S LL B30T 2 2020 SRR AT SE A
SR KRN SURIREEBE, A 2R R3] DU 3R AT In s AR A U 7KK
TRAPRK AR . GRS RISk, KRR WBGR. RN 2 @Ras. K
M. DAEHAERESS)

Biiva R KI5 G e 8 1 A PP A b U R K BT AR PR [X A5 XA R
RO AP A E AN TNV FE X A7 (LT R X b IR IR R 7 &5 XIS AT
WIS AR ER o I st R VSR T 2017 AR HIT A 5T O XU B ST R A
B WRHH B BORFH RIS H: P o 23 A 5T 3 S8 X A A8 XS
R A AR BRI T OKTS Aehim L, PR IE R A, OREERY Ak, Y
BB B BHRES . R il KA. HSTEES )

(A1) AL E fsis Gl o i) St - oK B R gk T ALl va M
WEFCR SRR A S D RE o O BA R . LR E. 8. B8 EeR
L A i N AAARE R (1035 G R U X P8 B, IR 1 . TN & B TR
PRI S L R ] . 3] 2020 4F, KL, BRILEMOKBUS R R, FAFEL.
OIS TINSTREIR R 5 R - 21 wbi i o G LN O ki R C Rk e V3
DOKBUOREF RAF, BEKAE. SIERNEEE K TR R K B2 4. K1, BLi. 1
WEEIFFNACT AR . AR, SREE. AR SCHISEmATE S fE B
o MEIRERUN. ASAEINEEE, IR R X, RARAT K G HE
PRAE. 3t AT ARYE KA B B o 75 22, 3 KA A HE R PR SE At VE e . (A LR
Ak, R TG BALER . B (15590 2 @B KA ES5)

TN RAF AR o RTINSk S IR 5T A B s 1T BV ) BT e A=
ST AV, E S ARSI ORI T 5. R UL T 5. U
Sk T 2017 SE R 7€ B W IR IR AL PG R 1A DS AR AT A FORKAR K R PRI AR AE
CABEORY Ak, ASHE . RREECEZR . MBS, AKRIE. Ml RES5)

(A7) ISR A R o S R s e iia U7 5. VBRI
FIEL KILH BYLE. BRLH JCRE s RME . oM. S
PSS Gy IR f DL B3l st i S s Sl . Wt oo i o B s g 3T
SEEHIHE .. EENEHS DR E, 2017 FERATETEEIRAB E A S E N
ARG H . 2 2020 4F, WREE (X, 1) NEBREARERS T V BRI, 12
PRI H HEAN T TR CORBELRIER . e R Zesk, RRECEZ . Tk E BALHS.
WBGHR ALFW 2 B, scliskl. RlHE%ES5)

HEBEA SRR TR . A B A AT Rl e v ) s BR A1) IR A X o St 7K 7™ IR T It

41



BMaHENE (46 A)

Yl IR EGCOE , B A S B AL T R B R R T AN AR 44k
FEWE o BURAHET N LHC &R, 3B b UK e 4 e AmDRH S o AN SR IR F N i B,
MRIEHTE . BRI P RSS2 5, PRGOS . £ 2015 4F, H/KIRGE TR
FHITE 220 JIAWUA A . CRollE 7 57

PRGBS 5 G o 2017 SFJECHT 78 A B I 3R 2R Ak 2 i AR =
O L, WS PEAS KR . R = R X R KR i A TR R A XX, SRR B
RIS RIR . PR BAREEE .  (ABEfRP ARk, TOAME BALER. Aol
ME25)

(=) RGN BIUKMA . RIS WIOEHE . HRER . A5 E
SR, IR RAKAIGE I, RPE m e ARG O, A LA BT
FRRIX BT 2015 AR AT 5E UK ARHEE, AR BIEKELIR, THEAN SIS ARIAR: T
2017 AFJE AT SEILR HJE K IAVEFY), WRIEHR, JoEdds 0 T 2020 4K
AT e B R KMAIG B H AR . BEARTT . B30T THRI S50 7 Rl X 2T 2017 4F AT
BRI (IR 2 @ dcifask, MERIER. AKFIES . RAEES 5)

(=)0 RPOKAEHAES RS, Iadmls KSR, BlaEkle B SR
2L4k. 25142 5 B RIB A KRR IR A ], R BRI T DK . sk K R
FEMEE SR, FREMAT S5EBE, MKBPHEA, B, LRI, IsRiE
WD AR, AETTE PO R R G2 P RIRR BT o KK AR B AR k)
K HARORAP XK 7 B BT B IR PR3 ARG S B2, T R SRR I s 7K AR AR W) N B K™
it B IR R AT MR, $RmKAE AR 2R, 2017 SRJRRT, e S bOKE
MK Z R T . GRS, Mol Rask, WEGE. B3
L AR B KRR, RlEESS)

ORAPEFAEAERS o IORZIAAR, BIEIIRE . E RS PR S VRt L V] s S R A
BRG, UL, Ry, 8ty s iE 55 B 2K R4 DB, S

T3E VRO, BN Ak o TR A A A S I B2 AW 7T, St AR S B
WEPAT BEISFREE R oh R, A% B B, SIS R B AR XN
%0 DX G X HEAERT I OR3P XA B R DR DX R TR X ] 1 [X,
I X BB U A VD IR DR I REIR DR i B S E B A 1B S
it B, AR NEISBURIX L B9 RE ) 22 AU M PR A R SR . ™ i B AL A
AT, BIUHRAN RTHE. K 8RR LR NI BUF S S . 2
2020 4, AEHARRLMRERBAMET 35% (AMFEERAEL) . CRERYE. &
Rk, KEECEZR . MBS, AOkE. MlmRES5)

Jus WIBAAIIE SERTT THE

(A0 BT BUR KIS ORI DU 40t I7 N RBUT & SE i AAT 3 it
R EAK, 2 2015 SR AT 2059 il € I DA KIS el TAE T 58 1B SRR 52 73t

42



BMaHENE (46 A)

oy XA AT S AT SRR H AR . EEAW S BURS G, KRBTSR, 4
B KIGHEAE, A, MRS IUES ElEk. &8 (X, 1) TEFR
WESF AR ORIk, KESCER . WBGR. EHEM 2 @, K
S 5)

(=4 nsmER 1o E Sl L4 K5 BeBia TARUMENLE], & It Fum
REARF . AR TENTIZ IS0 T, VIS KIS Repia AR TR 3%
BEORAPEREINR G — 48 T AR, CAERER K S Rk . CREIR
Ak, REMUER . R, T AE B BT, (E53 2 it KA
il AR WERESS)

(=) BERHTT AL TR TUE. AR5 AL AR AT I ORIE R AN
MR, nomis Gin BB WAISATE B, JH R AT, VESSR TSR X
BB YA DA . FF SR A VAT AT Al B ST S, TP AR SR X AR ik R R S O
WOREEH . CRERIEEL, BHREESS5)

(=420 PR EBMES B, BSES5E (X, 1) NRBUFZET KI5
Biie AR oT A+, A EVE S HARMES, DISRiE st “— Mo”7 » BEED R, 2 X
Sy OMEEEOHAT AT R SERE T DT B L, BRREIR A S A A, FRAE R ST P
TP T LA EZIPNIEZ Y. AR EEEL, TRAZES5)

R B 1245 RAF WK RBa R T e iE RS k.  WEGE. KRSUEER
7, WERIEHSS)

MR F LB, ELRE RNRBUF LA TR MTTA, R

B, TUUER: WA - DOMI AL St i s 0 H A PPIR b X TAEA . B
WA (7 55 T BUR REA BB KIS B g b1y, LTI, D& Bdls ANBeh 5 e
FEAAMES I, BEHRIFARLIE TOH RPN A THE. SABUESHEE H k5K,
SEUKAE RS, G ERROGT TR, ElRAER, METRE, 47
AP ALy, CRBENREATIBRTUE. OGRS, K
"HS5)

T B ARS E S

(=4 =) KERIPABE R . ZRGH BRI B LB R R, EX
BRE AR BUFH) 10 DI A BMEE (XL 1) KAERRGL. X KFELRDL
Z NI, ZBSUSTHEABIZOR, BOH B R BEINTT . SO BoR
WD TR FEMIT . AR, Rt e at.  GAERY
WAk, RIBMSER. AHMe @B, KM, DAEHEZR, BERESS)

A (X 1) ANRBUGEE I AMAATEX LA 1T O 8D 7Kg
JREARDE o B S0 E 1) B R R B AR TR 2 P L7 A 1) SR B 5 e A4 PR
HEBOT 2 HEBGR AR & B ARG B, LA s GeBis ia Bt A BERIE AT 15 00

43



BMaHENE (46 A)

LA ME . WETCRAT DAV R XA AR H AT s R HEBR L . 30
WIABTRIFAR G S O fRyr Ak, KoL, TIAEEBLES5)

(= PD Itk 2 B o AR A AR AUKTS BB iR iR B IR i,
g eSS 5 HEOMRIVEATAIMESOKIG R FFRE . AT RS L A
o MER2RHIRE, 780 KIE 123697 M IRZEIR AN M L% -F S /EH] . IRIPIIpBE
R BRI BT A, — 2\, Wy FRMAR . B ATFUrE. ML
EHA, T HC A BRGSO e T H (L ARURAREAT PR BT 28 2 VR o
(RS R 8 12 53

(=110 WEERATEIER. WL KK, ANAST” KT M.
SREAEHE, KR KGR FRERIRMANE RBAE®RR, s a
Tt R ARG AR B R VR o ARFE 2 TR N2 KB E K B RFFEE
MBHH A 2 S, PR IAMRA 2 SRS SRR RN . EIEE T
JETAF. BSEOEIUHNM, THRMRALIX . 21 FKBEEREARNE B S5,
B LIRS AR K7 S A AR S 77 . OABE R ARk, #OE B
9 2 @t KMEEZS5)

FE AL T3 R TolkAL . A5 B B AR AR BRI A e B B, 7KT5 ¢
B RS HHERE . FHX . S RE T E YIS BT 22 P At o R AN AR 25 S
BRI “HOT AT R TUE. BRTTSRAL T AE B B EOR, IR GE A
AMSUETAMR, MBI R, RNy, RINES, G686, R, DI
AR BA B EDAOR A, RIEARRURIN BT S, i O 4 UK A6 B S O 7 H b
UIISERL, DSERL WIS —EAE” A HARAT A RO A RN o A ik

R F BB http://ww. gov. cn)

DERESIE BRI 2014 EERELH

64H, fEFAAA “MAMEIH” FPRZ PR, BHHEZGER 045 RIEXK
i (ERRASEEE BT M2014E M) , FISERFRIMIEMAE~EH. K E
PreE Zp . AEUH EHUE R . R R XA AS IR B IR DU K R T W 4 A

W R, 2014E 2 BREOK, KRG ANEFR G YRR SRR EY) B Bk 2
27.64¢0, [FILLIE=1.2%, HApFK, KRG EEARRE, NEMAG™8EIFT L
s 20144 R B R SR TE Y 6 7 i 52013 R S ACKE T 20144F A BR RS MM AE )
BENIEHA R AT, o B R Sk FORIE EAE AR, Rk KRG /N 223k T R I
FEE RN .

ORI E o B b7 RUAE [ PR b ORI P TR R SR R AE A BRG] R
T[] by BB M3 T IS A o #R EoR, 2001—20134, 4=¥k10040 K7 [F s 8 2
TR AR R AR, (HBRINE B Je W 2 T = M. e SE NP AR S A 2L 8500 .

44



BMaHENE (46 A)

PR B S KK HRM RN EASEE PN/ 4551 55 50 7010 3 1) PR AR AL I R B 7 5
ZAEIEEN A NS SRR, 2001—20134F [ B 55 0 1 A 11 5% Pyl H 2 A L B
T WL R A B [ S AR

5 @A T H AT AR AR T A S A . S5 R EOR, JE R R
HHAR 5 b R B BR b . YA RN SRR DY Fob L M S SR SR A, T o B A 43 0l
31.78%. 26.56%. 18.42%F113.74%; 2000—20144FHlR], 12 K J& B T ids A H
U IN11.19% , HEZ RN E A BEE N DANBIEK, DU T 32 1 s R 78 o5
AR TN 7 143.97 %, S SR ARAEBE R B R 2 Bt X 2 D K E .

b E— R XA ST ERRIL B E BRI XA SR EDIR
PR GERIEN . WIER, ZXBARKEIE:E, QYR iT40012m,
[ B[ REJE 7 AR AR AR B i) o DX 4 5 (1941.0 %6 F134.8 %, AR ] ik e 711220
2.

ZARE H 20131 OR AT LK, AHOCEHE S S T BRI 60 5 %% . 43R,
BARRAE i — 7 R DX A A PR R I A N A4

20144 P 4 5 FECHE 42 7= i A R EHE 2R 171 Wk Chittp:/Awww.chinaso.com/)
[ 5% 27 U BR UL B 3L 22°F 4 Chttp:/www.chinageoss.org/) 1 E S8 & o [ ]
W3k Chttp:/www.nrsce.gov.cn/) K Afi

CRVE: (BHEHR)  2015-06-05)

B & BT EAUK FIRRIF R X 2 D5 E]RE

A E R B RIRFI A 3 H 30 HEER, /K5 TAE ) x4k & e Fl N KA
BREE, [EPrthos N4k SHES iR K BHIR IR RO A L AR )

5 69 JrI R G RAAT Em BN iE <, [BIEIFE 2005 422 2015 4“2z /K ” [H
BRATEIAME, E PRt e K, A RS DA A K B I n] 47 2 387 1 BT LA (1Y) Rt
FIAFAE [ ]

BANEAAE 2 B, KR AEkR R UL N B ARG iR e s i —,
SRR 5 A EER R, B 2025 4, =42 S DA R G K S5k
)@, B 2050 4, ERA/K T REHER 40% . 407, 25 12 NE= R 0s ) P A B,
e 2 BB . KR TKIE T AE 51 R X R34 Kk 5.,

UK By H IR A AR T E 2 FAGRICR M ERPEEGE U, o % 10 4K,
TEZK BRIR AR FNA O PA SRS A2 5 TS TR Kidthe, A4 E bRtk 2%t 2015
T R B VRERIAT R FE — IR D7 SEPENLIEE, R A0 S ALK SRR AR 3 R A DG A 3L TR
I 2l

A [ K2 2003 4F 12 B AR 2005 4F 2 2015 4 a2 K " E BT A4,
H B2 et BRtt 2B H 5% 77, 75 2015 FFT SEILAE K AN 5 KA %1 1] A H 1%

T[] o A Vs o
45



MiaAtFESHAs (46 A)
CR¥E: (BRI H#HY 2015-04-01)

IKFIEB: SEFHMAL 27 MEXKFLEE

FEEE 3 H3LH AT B | Ao b, KRR K 5 R, B S RafisE
17255015 /KA /K B OROK A AR GO L7 H , A4E TR IT T270 00 H , Rl
FEVE RIS X O T W — B A OKA TR H o HAT, &I CAE IEAE bt .

HraEda i, IR EIOKM TR E R, B2 REFEEERTE, GBI,
H T AR B4 NI AR B AN S KM T H i B AR T SR 2R
TGS KRS H AT E G T SN 5] 412 SRR N EAOKR TRERIZE
HISERE R L) Sk i TAE T 5. P AU HE T — AR 51 4 2 B AN B B RKA
WH”

—HEE ROKH TR A T i B R e AR S R ARG, 2 A AR
W —o WP, e 53R NAR, 172008 KK BK TR 1ZIR “MiA 2. A&
A LS B BRIV SR A 8 AL IR, 9 KA B 0 AR S A B R AP A T2 AR
B [RIY, B RKM AR A A AR5 LSRRI AN BT 3 CAE A, b2z id Ak
VPRI E APEPRIE G o “F IR PR IR, X L8 KO TR — i RE i iR
VEATLR . AR AR 7

CRil:  (BHZHARD  2015-04-06)

FRKNEERNK—E R R KIRIZEREZET

4H12H, FLmtt oK Ia e E KR E PR 2 B o f PSR, 42ER18004%k %4
R RNES I T RN ARt SRR W12 H 217 H 75 5 E KR E pras g
O Je R AL R M A A 2 ol (HICO) PRI 2847, IR D52 “AK—A
KIAR” o KELT0Z A E Z X FJBUF TAEN G AR EFRYLE TAENG . 2
FENL A REELAB S N KB E, LR BRI R K SR . 5FKIRR
fF=FER—IR, BIRIE “tFOKH (3H22H) 7 #ijE, 2R s Kia
K B HE I [ By 2 o

g &R

5 R e e R R 28 G St KR I R R O R . AMEEROR, A JmKiR
IERAE— DR E R 2847, FEARTREIRAEWE IR B KoK i 8 E bR 23 10 B Ak
fRIT %, DR RLSTIH SRS . R [ A (K, TR B SR ANRELET0
FIEIROC R, FHEN IRV )i, LAV E N RIE . AV,
20tk R AHEAS. BAERAR, A1 RAKIAR. ISR, RERK
K FOE R A E 5K, BT K i) T R [ Bh oA 2 SR K L& . T
AR YOK IR I R A NI SE T RREE R R 3 77, AME B R IRH 3 T 55L i 7 K

46



[]
MAAFEDE (46 A)

WIZEHEIFAS S SRR ERER R, T e drwh [ 17 A f v [ SR 30K 58
P BER A 250 i K-WaterZid H o FME AL SN 5T 45 2UR 16 LR R Vi K 1812 B R
# EK SR A AL E AL, 1 K-WaterTi H (1) BAR & IGO0 - 56 K B 4t th i 82
H I UOKRIZAE T E AT AL 2, 5 T 5 A [ SO0 9 AR, AR AN B K
HAT, 3 EZKRIEA @ T K-WaterB b, 435l §KAHRECR 525, KB
P ARSI et . R /KIE S e SRR A S AT L 10 TT, AEf
R L PN TR 1 [ I B AE R -SRI b T .

WRARIR

AUIKRIZ BN P ok, SaERES . BUA. USR5 SR i
BEAT400Z 1T

REE W EBHE R TR KF . BEIRAF16 T, SRR
UK AT 13531 1R . RPN N2 5RRITHE T, 5 2FE B RR MR RK IR
AR B AT S T AR S U AT RS R H AR

BUA RS 188 A AT LG 9303 1 1R 4Lk, S H AR E AR
A RBRAEHOKERE) (EEESH)  EHRKEAZW L, 5SaERE5KEERS
e AMRARL . AT RFSK BERE BRS8N T AT B s 2, IR U J2 T 1 ok
J7 %

IR BHE T, 5 RE R EAEERS RINIKK IS AR, BSdtER L
PRI, T T R AR g R ) 7 TR YR B )

TR R A s [ 42 30 e B R IR o A SR TR [ S /K B2 AT 280 B
PRK [R5 R A5 R T, 8 A BRI I A G U Bk i 1 s 00 TR 2, IR
SRR B g NI (R T X 7K AT SR M AL

CRIE: (BHHRY 2015-04-15)

EPA ZIENiBIT 800 A E TG ia A HXIFIANR

20154E3H5H, EEMEEYZE (EPA) KATH B, 1288 “H I E I
(GLRD ¥4 % Bh154N35 H An s Al X Fdssd Ah R NAZ VI Fh I 22 4 1, R0 Bh &
HBE800 /7 35 I » X BTN H [ S oK 5 Bh T FRARTEAE N R Fh 3 KA 2 R G i
oo BARTEENE B RLIFR.

47



MiaHEHE (46 A)

= 1 EPA BEEIBIRHEIFNRIETR

4 A3 1R VA SHFETC TR A TAR

TR 7 2R TR R 999,725 7 76 25 BRI 2 R i R TR RN R, TR
300 LT AL, B

Bay-Lake [X #3101 R 2> 999,648 SRR BRI (M R R 1500 SR

B RORM Lo i SRR R R B R 2 964,922 B 73 25 BRI o A 0 0 57 o 1) % S S N
2753, PRE 800 JLmT IS HEMER AT Hy

BORIRFE L R SRS B4 635,000 R 1300 ZRT 025 BICHR 9 5 22 1Y) 0 A 50
Pkt B I N AE 24 Al

R Z MM A 634,889 2D 30 SHEANEAF OUHZMED

BROR M T2 R IR %50 634,756 PRI R 250 TR, WER,
Wk, BTSN R

LK ARE 2 622,594 TR 20 400 BERTHLIX I8 BR AR A0A (B
TP IR N

SIUE T AR 2 2 534,230 PR AR BRI N AR 4 1800
SEET AR

Y mEm S AR SR =L 491,090 IR BTt B IA T [l P S AR Bl BiiR
BRI IR S B A0 A K A N AR P il

JRHT RS VA ORI 2R 472,920 TS 640 JEETEEIT 100 € 8 (19 55 B 5 A0
TR R AR R B N R A P

LE K AR E 2 364,630 PRArbs 2 ) R H R (B D 500 FiRy
Hh, FEHISRANZEY

EEK HAA R 2 254,517 SRR F T ) T R E IR (R, ThED
BN E R AR Y 7= 1 B -

Cedarburg JHE 2 197.119 BB R IRFE UL Cedarbure 7 i iE8
it 600 FEHE AR

3 [E A R AR AP X 187,462 FIF A LR W5 Ty ok 45 1 25 BCRR 88 v
Hi[X 130 SR A2 5

T RCRR M DU R i X R s B 2 153,314 BRGNS 5 50 JERT i LA AR A

JE3C3RIE: http://yosemite.epa.gov/opa/admpress.nsf/d0cf6618525a9efb85257359003fb69d/
8689daebdb10c59685257dff005eb396!0penDocument

CRIE: BRSSP 2015-04-1, 7THIREE252H8])

OECD .75 (AK;EIBEM))

20156 H4H, OECD (Z&HHLD) KA 7 /KIGEER125% RN, 1% 5 M5 S 1Y
PR N BUR SR — AN AR m R R A K BB SR . & A ot [ 17
A — B FRZ R M AT SE AT IS, B TR 2 A LU A AR A K B A
PR, [F) S REUR 1R X 8 JE A 1% T 4730 . OECDAHE tH 7K 6 33 Ji U] ik
T =ANAHAAR B4R S, AR AR RS AN R BRI, vt 120 ), B
T

(1) HKIGHEAA M OZ ZRMEEE, SIS B A EFMIR T, @FEMK

48



BMaHENE (46 A)

RIS B AR e A 3 S ) 1 L, AR EAS R REEZ TR A P i ;- il A7 2%
35 F8 TT  R SE B AP T TBOR I — Bk s @R =K 1 1 E #E A e

(2) $EAGEE I R R QLRI SR MG B30, JHER eIk
1R PP ANEE KA QW DRIBUR & 2 17K 3R B AT LLAE Bl AN 73 Bl 7K % T 5%
SR B O R R A/K BT B 20 R S AT,
R AR TT R s @BURFRIA it AH IG5 AR 75 (et R T BT B KR B Sk

(3) W fRoKiG B A ISR AN S 5. O/KBUR I 5L it 22 ORFF e B ANE
MR, AKEBENMTEESIRBEE LR UL, ORMEEZ MR TS5 1 #
IKBCHHEZR (A B v AT SE Rt 00 s il ZK B B T TR 7K R BEAE SR AR Al
X K LR AN IR @5 IS AT DE U K BOR AU KA B RE I, 5
DRI FEER I R
[R3TRIR :

http://www.oecd.org/gov/regional-policy/OECD-Principles-on-Water-Governance-brochure.pdf
CRIE: FIE R A LM 2015-06-15, 12888552578

EIMRBIRTTE S TR R A KM

S EIR A6 4B KATYILHT TR &y, FRITR UG KRR ER A
SR E KK BRIFIE R 2 REMEE, HIZBORIEAE G F KRR AT 6
P

20094F, KR, 56 EMR R FFUEHE K I R A A T K
VRIS, WA 1K EREOR 5K &I, SHKIZRIG. 83
NS AT RE RO, R 58 B a1 R K AL AR

S EIAR R R RSB S BT o0 5 il 380, Bkt FR ek 1 e i B 5
15 BRAE R 9504L, IEBHE KE AT A RIS BRI A . BORM R & TR M
45 BEASE T IR SR A I RAT PR

LR, IK IR R EARAFAE G TR K BEUR B W] Re e, Wnfe SRok B X fliK
PIRG B AN T8 7 R BRI IRRBEFRAAAE R Nt . HFBOR & 78 70 b B PR
IK AR R B R K e A . (B, KRR S5 H A7 38 BRI

FE A M2 KR AN, MR R RT TR R R R Gl . (HERAIFARA L “ 1l
WARSRFR " N ZAR TS AL T 7K 5 H 2R B A AR H 7K B ) 7 2 B

CRE: CRHECHARD)  2015-06-06)

ETELE—mE T T EKTFK
BE4H30H, WryLRM ey /KA, Siffm PFiaizir120k, HAab#E
2RI IE /KIS, 5N BIHEH 4 #2548, AR S I KIERUGE I, Rk

49


http://www.oecd.org/gov/regional-policy/OECD-Principles-on-Water-Governance-brochure.pdf

BMaHENE (46 A)

FKUASN, At ARAR T Bk B R = 2K bRdE, R — R AR, 1ZIUH 2
RN LS S Y TR BB Wb E SRR BEA IR A = 8 % & XV H
AT 0 22 B3R 150 AR S B B T 20 B

VR, AR B, AT A s R AR PR R BRI
M) GBS T R AR TS RO . TS T A — BN 1A S S IR, A
IR T NS BEIEOR, X IR SIS VR BEAT PV AL AR B, A0 AR A B A 1
e, FIDNBERTLAKE99% LA b o PR IE AT 2R I 7 A8 ) — S A R U N5 K
BEAIGIS 7K I pHAE -

WIAE B K AL PIAT IR A w] AR & @A, 12 H IR iE H T BB SRR |
BIBEOR . KPR RIS AT BoR S : Mt BIRNAE S 2R R, BEMIK T
Tk IR AR BRI EAEH B E 2 T O HoR, I ERG 7 19I5 LA

W7 AR, AR HER R T2 B 5K, [FIFEIALEERE 7T, o MR B R Y
1/6, KCEE—Wy5 K AN ZIP TR YR, IR N, Al 15E 4]
LUK 95 1. 987K b B s 3 b 3% = Sk i Ar o

EAE2AM S e b, PETERR LR FESEE 800N, ZERAEFEE
JIRE . ARG, Prohdh S aR S m, AT DL RS A A AROK BSR4
M TZHEAHFNE, TR KR R T ZAHK R iz, TZHAR
[ P 45

CRil:  (BHLHARY  2015-05-13)

2015 F 2 [E R HAMK S TN AR S Tl

2015 4 5 7 25 H, o R} K SUNBEIT I R R GEH 16 RV 70 F b
S5 A 2015 4655 4 1) CHEPABERINGE ) Ah 2RI (6-8 ) Mok
HEAT TRE TN, B LR it 2015 IR (6-8 1) , LMK (i %
2-3 [, TTRERZEIRMEE . (0K 2 1998 4EIKAT UMLK HI T AR K, YT 7
Je# WOERE . ARACH X ACHR, N SE AR HHECH T X B 7
HEHS A I MK E AW R o R BRSO X K D 2-3 1, BB K
43 41X A TE R 0 B

CRIE: BT S0 IR 2015-06-15, 12 H1855 174 B

ALER) “Hkin” MEEHITR

JEH WA R T BT W BT AR AR B A 2 AT T IE R
JEEN20154F “ FkIGiR 7 RHEEIUTEN, Oy “HF ok a7 R4
LSS E

50



BMaHENE (46 A)

“TUKIBR” TAERWL A Z . BBUNIER S T ERE LT R TR bk «wy
SEWTTL” e i BB 25 4 . WL BHT AR 2 e B B Rt b, 3R R
BAKTAEREE, #lEHE 7 (20154 “Tok3be” R LHUTaIERD , 2 ki
“TUKIR” BHEGEKATE . EENFASE: UFEORF RS, R LA,
BHIT TP P R < TUKIHABOR T KA L4, 58— IA] 1 s 207K
BRI, BB — I AR RO SRS, NERBERASAR MRS AE T AT 77 5
IF L G HENR S5, L SURHLE KRS B TAERLS], o114 “ Tok3g”
BHE TAEA, S HRFS AL, OB T X RS H, HHRENIEKERE
FNFEZIRBBARMST: IF BRI, F TG E KRB LT, %
HE BURHIT 4 22000 75 76, IS TRV B RBORMERE, Wit B RRHIH, A2
BHE R, BT E GRS, IPEAHES AR E N — L SE HE AR R
IF R SR RVE, WHLA BHSUT RS AT R R K a R AZ 2, IR 36
15 IKEBBEETT S HAR BRI N, ISR S Rosiem e, 4t
TFAORPALER T JGF 1T REIMR P RHEAR THT B, INSHE BIUIA R B 2 b
AREF LA AR, WA RE S PO S . B E —HEIA R T BE O =B i
ARAME, FrE 10548 HAR VAT 7T b -

ORYF: (R HRDY  2015-04-08)

KT TR Sk IS

AFJ15H , [E S B A4 T 20155 4 [F 7K P 22 4 BE AL 2 130 o [ 5K B e L FR 3%
IKMEEHK R RS BRoR, P, SFE/REm MR R R R AR, RESR
SRR ZE, KL, PAeviimsn] g H LR E A, U X 5m K 51 R i it
PR FEWE, & XERMRET . dRE R, KRNI HAT RU.

PRiafa i, HATEEAE 1 2 AN YR K 2, 20002 B R [ /N B K 2R
s VY L, AT K 5 AR B m [T P 7K PR B K SR, R4 P R KB 5
ZHOKEE RN BEAE 4, IEAE FERFENTELR, KRG DA Z, E
WOEGR =, 0T By Je S PR 0 1 AR SO0

WREE SR, 20154 224 Sy K B 22 4 BEREAR, B ORORBUAN EE pd b RLK R AN
EIL, — M BN RO PEAB VTR AE N K ANIS L, B R B B Tt XN IRAE
T4, 00 AR K R 7 el 9 A0 B MM R ik o

CRIE: (BHEZAMRY 2015-04-16)

51



BMaHENE (46 A)

AL : HARHRERES

ISR B S AE RPN A T 2015 S B0 By A W E T3], S
IRRWIMBRFFE R e, ERREFEARMZE . BRI T3 FE S 5 A 1) 1
i, MRS R, AURE A, WUIERIR, RIS ERRERWESES, s RS
B BUREREES, R ESRE.

P PSSR TR A A KRS, SB TR R ILHE R  HEETR
FHENE AR, TREK RS H &N 5, PR TREERA TS, FildtE
LA A s, MEXPI R 2 525 KT ERRR . fhsrid, Z4mik
SEBFRPUR SRR, A ARICREDTHPTRE TE TR, IR THB T R Bk e
BERBIMIL R ARSI,

T 7 S5 RIS R B KM 2R 51 2 FARBR/ANLAE TAE RS iR 754
BB S B AR B R B U BT B AR AE I St KA SR 1, i ER TR
RO it AR PE . KPR Bt 224, 5 0 ORaE /N AN — b N R K PR 22 4
JEM. G—&PRCK R IE, EMRITEIN 2 5 RS K22 RER T, 3%
HEAE 7 b AR S K S AN 7K .

CRUE:  (RHZHRY  2015-05-13)

52



