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Dams and weirs are constructed secure water during the constretion. Futhermore, itcan beexpected
resource and to prevent floods, landslides, droughts and that theweir constructiondifferently affectsthe river
other natural disasters. In case of Korea 'Four Major ecosystem depending on seasons (rainy and dry
Rivers Restoration ProjectO has progressed from 2008seasons).
until 2012, and 16 weirs have been constructed in the  To study the changes of water quality and the biota in
mainstream of Han Riveryongsan River, Nakdan the main channel of river induced by the weir
River and Geum River.On the other hand, the construction, we selected 3 1gtream sites and 2 down
construction of weir provides lentic environment to its stream sites of the weir for the water quality and
up-stream area, of which biota guite different from plankton community monitoringFig 1B). We analyzed
lotic ecosystem. Thussuch discontinuation of river the temporal and spatial distribution pattern of
ecosystemgan cause vaous changes to the flowing zooplankton and phytoplankton in the weir sectian i
water ecosystems, both gsfream and dowstream of relation with water quality changes. We also analyzed
weir section. In the Nakdong River system, 8 weirs fish community structure to estimate the ecosystem
were constructed, and among the weirs, Gumi weir is response to the weir construction in the upper patef
located at the upper part of the riv@20.5 km from Nakdong River.
estuary) Gumi wer is a huge weir that consists of 103.5
m long movable weir and70.8m long fixed weir. It is
also designed to control the flow raté the main
channel and especially control the discharge dutieg t
event of flood(Fig 1A).

The Nakdong River is the sad largest river system
in South Korea (drainage area covering 23,817 &ndl
525.8 km in length)However, alghbloom occurs due

to water body stagnancgnd it is also known that

plankton community of the Nakdong River is

characterized athat of lake especially during the dry ek ° /@Weir
season ° Stv4
The construction of Gumi weican have various
effects on the plankton communityot only by the
modification ofriver flow but alsoby the depthchange Lk b © St. 5

aaaaa

of the river which deepens to about 1 by dredge
"H$%!I&! (J#IX+#,1-./1012]  34(25!3#4+3!1-6/
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Selected variables Conefficients Std. error z value p value

T $E(Intercept) -0.4000 1.278  -0.313 0.754
4-8mmDHBEE () 0.00895 0.00316  2.833 0.004%x
BB R&E(cm/s) -0.0524 0.0235 -2.228 0.025%
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Uedaet al, (2013) Fluvial discharges of radiaesium
from watersheds contaminated by the Fukushima Dai
ichi Nuclear Power Plant accident, Japan. J.
EnvirormentalRadioacivity, 118, 96104.
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1 Efficiency and optimal ecological flowrateof nature-like fishway installed

in Sangju Weir, Korea

JeongHui KIM ¢ Kongju National UniversityKored
Dong-Sup KIM (Kwater, Koreet |

Ju-Duk Yoon ¢ Kongju National UniversityKorea£

Min-Ho JANG¢ Kongju National Uiversity, Korea

} Introduction was 27727 hours (shortegime: 3.07 hours, longest
time: 213498 hours). The optimal ecological

In streams and rivers, many artificial structures .
. flowrate of Z. platypusand O. u. amurensisvere
such as dams or weirs have been constructed to use

. . . 1.6CMS and 17 CMS, respectively.
water resources effectively. In this process, various
types of fishwaydeveloped and applied depending
on the certainsituation of streams and rivers to
secure fish migratian Among them naturelike The calculated ecological flowrateas matched
fishway has notonly the purpose ofits original ~ Wwith hypothetical flowrate of Sangju weifl.6
function, pass way but function of habitat. In this CMS) when managewater level 47m (altitude),
study, we evaluated the efficiency of natlike maintained Therefore, sustaining managed water
fishway (length:700m, $ope: 1/100) installed in level increases fishway capagiof role of habitat
Sangju Weir using PIT (passive integrated for Z. platypusand O. u. amurensiswhich are
transponder) telemetry. Also the optimal ecologicaldominant specie Sangju weir Although fishway
flowrate considering habitat of two dominant is requiredfor fish migration, actual operation is
species Zacco platypus and Opsariichthys conducted by human. So, for effective management,
uncirostric amurensisvas estimated accumulationof variety of sourceslata is needed;
thereforeresults derived from this study will be
helpful for operatinghaturelike fishway in Sangju

}  Materials and Methods Weir.

} Discussion

PIT tagwas insertednto fish cavity collected in
the lower part of Sangju weir. When fish pass
through antenrs(total 4lines) installed in fishway,
it detecs fish and thedata transfers to data logger.
Using these datdjsh attraction rate, passing rate
and passing time were estimatetihe optimal
ecological flowrate was simulated usiR¢iABSIM
(Physical Habitat Simulation Systermpodel for
two dominanly collected infishway.

} Results

A total of 1539 individuals clased into 23
species were PIT tagyed, and 318 individuals
classified into 18 species were detected in the
fishway (20.6% of detection rate). Of thesB3
individuals successfully passed through the fishway
and showed the 16.6% opassing rateFish that
successfully passed fishway commonly spent more
than 10 days for passing, and mgaassing time



3 Tracing sources and cycling of phosphadrua watershedsing phosphate
isotopes of oxygen

* Abigail P. Cid(Ctr Ecol Res, KyotdJniv)>*UhramSong(Ctr Ecol Res, KyotdJniv)>* Ichiro Tayasu(Ctr Ecol Res,
Kyoto Univ)>* Jurtichi Okano(Ctr Ecol Res, KyotdJniv)>* Hiroyuki Togashi(Field Sci EducResCtr, Kyoto Univ),
Naoto F.Ishikawa(JAMSTEQ), Aya Murakami(Ctr Ecol Res, KyotdJniv)>*Takuya HayashiDeptEcol Syst
EngineerUniv Yamanashi) Tomoyalwata (DeptEcol SystEngineerUniv Yamanashi) Ken-ichi Osaka(Univ Shiga
Pref) , Shinichi Nakano(Ctr Ecol Res, KyotdJniv)>* NoboruOkudgCtr Ecol Res, KyotdJniv)>'

1. Introduction and domestic wastesespectively However the river

PhosphorugP), which is an essential element for all water!*0, did notvary as a function ofts phosphate
forms of life on earth, often limits the productivity of concentratio. The 1'%, of agricultural and livestock
aquaticecosystemsRecently a new isotopic technique waste waterswvere similar to that of a manufacturing
has been developed to measure oxygen isotope ratio gihosphatefertilizer which is distributedextensivelyto
dissolved inorganic  phosphate (1'®%0p),  which this watershed area, suggesting that agricultupal
distinguishes different phosphate sources and alsdoading can be identified by thé®0, isotope aalysis
reflects the degree of phosphate turnover by organisms. (Fig. 1) Toothpaste phosphate as candidate of

Here we aply the phosphate oxygen isotope analysis to domesticwasteshada considerably depleted®Op value.
a synoptic survey to identify natural and anthropogenic PSewage plant waste waters showed two markedly
sources and evaluate its relative importance to biologicalifferent patternspossiblydue to differenfprocesses of
P recycling in thevasuRiver, the largest tributary river sewage treatment.

of the LakeBiwaWatershed 250 N
. 200 1 :*P\i;::t;fam A A OOA = Sewage plant wastes

2>, Materials & Methods 1o | _\A—\ X 4

We collected river waters in October 2012 from 36 A °m @ Phoshpte ferizer
sites across the mainstream of thiasu River and its 2" PR o [ Menerrese
branches. We alsanalyzedsamples from potential point & 50 | ofYasuR +
sources of anthropogenic and natural P source. o o0l = Torw-dapandent 1 axchengs cquium
Samples were treated with magnesiinduced 50 | - .
coprecipitatiormethod for phosphate extraction and then ' Zi‘j:;"”’s x X Dla(?;;m:::es
converted to silver phosphate after purification through  "*® 7| ;residence Sefrage plant wastes
sequence of resin separation and precipitation. 150 : : . X (Odaton dich process)

We determined !*%0, for each of these silver 120 14.0 16.0 180 200

Water temperature (°C)

phosphate samples usingTEEA-IRMS via a helium Fig. 1. !'®0Opasa tool to identify external P loadings

stream. The delta value was calculaasd

The river water! ®0p greatly varied among catchment
areas and deviated from the isotopic exchange
equilibrium, especiallyin agricultural and forestreas
while residentialarea showedrelatively small variation
in the 1®0, values which werenore deplete than the
equilibrium (Fig. 1). In the agricultural and residential
areas, the great isotopi@riation in river water !0,
may be partly due to the difference in isotopic signature

! 180P = (Rsample/RVSMOW' 1)!1000

where Rsampleis the ratio of**0/*0 in our sample and
Rysmowis the ratio 0of180/160 in the isotopic standard
for oxygen, Vienna standard mean ocean water
(VSMOW).

The phosphate oxygen exchange with cellular water

oxygen resulting in isotopic equilibrium  with ¢ <4 jerived inorgand phosphate amortge catchment

surrounding water at the temperature of reaction Wasareasthough somemother rock samples have notet
calculated using the empirically derived fractionation been measured

equation between phosphate and water by Longiaed

Nuti (1973). 4>, Conclusion

We demonstratk the possibilityto identify source of
externalP loadingin the watershe@cosystems, using a
new isotopic technique,®®0p aralysis To evaluate the
relative importance of biologica recycling to external
loadings, we need toconstructan elaboratedisotope
mixing mode] considering the spatial pattern of
geological rock distribution and their isotogignatures

T((C) = 111.4D4.3 (0, M¥0,)

whereT is river watertemperatureand!*®0, and!*®0,,
are the oxygen isotopic ratios of dissolved inorganic
phosphat€PO,) and ofriver water(H,0), respectively

3>, Resuls

The phosphate concentratioof river watersshowed a
tendency to increase in agricultural and residential areas,
suggesting externd® loadingsfrom chemical fertilizers
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Outbreaks of massive algal biomass in water body areDaphniag main grazer of algae, to the reservoir in
a main problem in water quality management, and manyefficient way, the facilities for massive culture of
efforts have been made to suppress the increase of alg&8laphnia were designed and set up at the eutrophic
biomass caused by eutrophication. In small sizereservoirs (Fig. 1).
agricultural reservoirs, to suppress algal growth and The increasing characteristics d@aphnia in the
remove algal biomass from the surface water, facility and optimal cultivation conditions for its
coagulation using inorganiand organic flocculants has successful supply were estiradtusing various types of
been applied to water quality management. However,massive Daphnia culture systems. The results have
instead of chemical tréaent possibly having side- suggested that the initial density ddaphnia and
effects on non-target organismbiomanipulation which  biological condition (the presence of invertebrate
is a way to manage algal biomass using proliferation ofpredators) and the physicabndition (water circulation
herbivorous zooplankton can be an eco-friendly waterwith low turbulence) are important factors for increasing
quality management method for eutrophic reservoirs.  and maintaining high population density in the facility.

Biomanipulation is the method that decreases algalAt the same time, seasonal fluctuation Baphnia
biomass using grazing activity of herbivorous density according to field condition (food quality
zooplankton in the water body. Among zooplankton, changes and weather) and successful survival of
genusDaphniahas high control ability for algal biomass introduced Daphnia in the reservoir are the main
control because of their superior feeding ability. For theproblems to be solved for the application of culture
successful increase of zoopkion, biomass control of facility as biological water quality management tool in
zooplanktivorous fish often has been carried out sincethe eutrophicated reservoirs.

Daphniais favorable food for many fish species.

On the other hand, in many eutrophic lakes and
reservoirs wher®aphniahas been absent, it is necessary
to introduce Daphnig the efficient grazer, for the

establishment of grazer monunity in the system.

Artificial repetitive introduction of efficient grazers with

high abundance to the eutrophic water body can be
biological control to prevent massive algal growth.

This study was carried out as a part of development

project of applicable eco-friendly algal controlling _ — e
method which uses natural grazers of algal species td-ig. 1 Various types of culture facility for herbivorous

o o . ., zooplankton introduction to eutrophicated reservoirs
maintain proper water quality in reservoirs. To provide
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1 Integrated Ecological Healthssessment dfake and Reservoir in Korea

* Hyun-Seon Shir{Dep.Of Environmental Science, Kangwon National University, Korea)
JaiKu Kim (Dep.Of Environmental Science, Kangwon National University, Korea)
Yunkyoung LegDep.Of Environmental Science, Kangwon National University, Korea)

Bomchul Kim(Dep.Of Environmental Science, Kangwon National University, Korea)

1. Introduction Number ofsensitivesp., Bassproportion%, DELT %),
The health assessment tools for lotic ecosystems arenacrophyteqNo. of sp., No. of FACW, No. of OBW,
developed in last few years ago and ngplg to entire  No. of NP, No. of Sen. Wetps No. Endangered sp., No.
river systems to collect data. Unlike lotic systems, noof Endemic sp., % of Sen. Wet. sp., % of Specific

assessment tools were developed in the lentic ecosysteflant, % of Sub. Plant, % of EmergentB0%)).
like lakes and artificial reservoirs due to difficulties of  All data collected by field study were normalized by
the study. log transformation and standardized by fitting of logistic
To assess ecological health condition for lenthic model. Cumulativedistribution function (CDF) of each
ecosystms, the Ministry of Environment (MOE) in parameter ranged from O to 100 in which five grade
Korea has been recently developed integrated ecologicatystems from excellent to very poor aszlopted
health index applying for lakes and reservoirs in Korea.Minimum and maximum concentrations were determined
The index consists of four main parameters; waterby percentile ranges from™% and 9% %. Unlike
quality, phytoplankton, fish and aquatic plant. log-linear model,this model has great advantages in
The main purpose of this study is to develop extreme values.We was evaluated the ecological
ecological health assessment tools applying to lenticintegrity in Lakes Wangsong and Chunchenong the
ecosystems. 30 Lakes in Korea, as a sample

2. Materials and Methods AcknowledgmentsThis study was supported by the
To evaluate lake health conditionpth biotic and

abiotic surveys for30 reservoirs selected by type

classification havéeen conducted for lafve years. To

classify reservoir type, several factors affecting

ecological health condition were considered; surface area,

eutrophication, shoreline slope, water level fluctugtion

‘Water Quality Fish Macrophytes
By

and aquatic vegetatiom large lake, at leas8 samples

Plankion

Fig. 1. Evaluation of ecological integrity in Lake

were collected with consideration of physical zonations Wangsong and Chuncheon.

of the lake; riverline, transitignand lacustrine zones.
Only one sample in the center of the lake was collectedCAER (Center for Aquatic Ecosystem Rasttion) of
in small scale. EcoSTAR project from MOE (Ministry of Environment,
Republic of Korea).
3. Results and Discussions
As an ecological helth assessnm¢ items, we used
water quality (COD, TP, Chla, Cyanobactera), fish
(Diversity, Tolerant sp%, Omnivore %, Insectivore %,
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