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Information of source and runoff process of suspended sediment is crucial for better sediment
management at not only the watershed scale but also the "source to sink" system from mountain to
coast. To understand the dynamics of water and suspended sediment at the watershed scale, we
conducted the hydrological observation, fingerprinting source of suspended sediment using natural
radionuclides as tracers, and GIS analysis in the Mukawa River (1270 km?) and the Saru River (1350
km?), Hokkaido, northern Japan. From the results of fingerprinting, dominant source areas
discriminated by lithology could be found to be different among the suspended sediment, dam deposit
and coastal sediment. Suspended sediment, composed of silt and clay size particles, was found to
originate mainly from sedimentary rock and metamorphic rock, which are lying in the mid- to
down-stream area within the watersheds. Meanwhile coastal sediment, composed of fine sand, was
found to be originated from plutonic rock and melange matrix of accretionary complex, which are
lying in the upstream area. Susupended sediment yield for 4 years (2011-2014) was also
quantitatively evaluated by hydrological observation and fingerprinting technique, showing the
positive correlation with landslide density along the stream side, but not with shallow landslide
scars mainly occurred by the catastrophic typhoon event in August 2003. These results were
supported by field survey and exposure weathering test, indicating that the lithology underlying
the watershed was dominant factor controlling recent suspended sediment yield.
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Water quality monitoring with high temporal resolution in a forested catchment and
optimization of loading and solute concentration model
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Chlorofluorocarbons CFC-12, CFC-11, CFC-113, which are primarily of anthropogenic origin, are often
used to young groundwater dating. However, CFCs concentrations are extremely over record (EOR) in
40 % in sampling points of the well waters in Matsumoto basin as well as in other agricultural
basin. The concentration of CFCs in EOR is also likely to increase with NO,-N. Supposing CFCs with
NO,-N enrich along groundwater flow path, the source area of NO,-N pollution can be identified by
tracing the relationship between CFCs, NO,-N and the location. In order to identify the source of
NO,-N in agricultural basin, we carried out feasibility study using CFCs. We measured the CFCs and
SF¢ concentrations of river water at 19 points of three rivers, groundwater at 21 wells and air at
19 points along rivers in the Matsumoto basin. The CFCs’ concentrations of river waters
exponentially increase with distance and elapsed time in the direction from upstream to downstream
up to air values of CFCs’ concentrations, being close to average atmospheric CFCs’ concentrations
of north hemisphere. It is natural that the gradual increases of CFCs concentrations in rivers with
distance and elapsed time reflects the process of gaining equilibrium between water and air.
Moreover, CFCs' concentrations of river water at beginning point of mountain stream will correspond
to the CFCs of spring, in our understanding. The NO,-N of river waters decreases with distance and
elapsed time in the direction from upstream, surrounding vegetable fields, to downstream,
indicating dilution due to river water. On the contrary, the CFCs’ concentrations of groundwater
increase with NO,-N from upstream, surrounding vegetable fields, to downstream along groundwater
flow path, suggests (FCs with NO,-N enrich in the groundwater. The relationship between CFCs and NO
;-N of river water and groundwater along groundwater flow paths is plotted around a same line,
indicating that the source area of NO,-N pollution of groundwater is identified to be vegetable
fields.
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Dynamics of sewage-derived nitrogen in the coastal area of a mega city
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various uses by using triple oxygen isotopes as tracers
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Landscape stoichiometry and biological nutrient recycling in the watershed ecosystem
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Physiological responses in phytoplankton under nutrient-limited epilimnion in north basin
of Lake Biwa
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Chromatographic determination of trace orthophosphate in water of North basin of Lake Biwa
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Introduction: Phosphorus is essential nutrient for primary production in waters and often acts as
limiting factor in many lakes in Japan. Orthophosphate is thought to be the main chemical form of
phosphorous directly available to organisms in water. For the determination of soluble reactive
phosphorous (SRP) in water, spectrophotometry of reduced form of phosphomolybdate is widely used.
However, there are some problems concerning interference of other oxoanions (arsenate (As(V)), and
silicate) forming similar molybdenum blue complexes. Moreover, other phosphorus compounds such as
polyphosphates and organic phosphates in natural water are hydrolyzed during the analytical process
and release orthophosphate, which causes overestimation of orthophosphate in water. Although
detection limit of this method can be improved at some tens of nmol/L to 1 nmol/L levels by using
liquid wavequide capillary cell (LWCC) [1], the problems on interference of various compounds and
(DOMs (especially in humic waters) were not solved [2].

Ion chromatographic determination has advantage to separate orthophosphate from other interfering
compounds in natural waters. As detection limit of the method was not so enough in conventional
analytical condition, we investigated both decrease in background conductivity and increase in
injection volume to enhance detection limit below 1 nmol/L [3]. This method was applied to measure
orthophosphate in waters of phosphorous limiting freshwater lake (Lake Biwa, Japan: mesotrophic).
Obtained results of orthophosphate concentration was compared with those obtained by conventional
molybdenum blue method (SRP).

Materials and Methods: Lake waters were sampled from April to October in 2015 at the north basin of
Lake Biwa (35°22' N, 135° 06’ E, max. depth 90m). Waters were collected by X-Niskin sampler (Teflon
coated, 5L) on the research ship Hassaka (The Univ. of Shiga Pref.). Samples were filtered with
Acropak-200 capsule filter (0.8/0.2 micro meter pore size) onboard and stored in a cool dark
container below 10 degree in Celsius. Orthophosphate concentration was measured by suppressed ion
chromatography. Dionex AS-23A analytical column (25@mm in length) was applied with electrochemical
suppressor in electric suppression mode (external mode: supplying pure water as regenerant of
suppressor membrane). Injection of high volume sample (5 mL) enhanced detection limit of
orthophosphate to 1 nmol/L or less (blank peak hight < 0.2 nmol/L). SRP was measured according to
the method JIS K@102 using ascorbic acid as reducing reagent. Micro glass cells of 50 mm path
length (approximate volume: 3 mL), or LWCC (light path length 1000 mm) was used.

Results and discussion: Determined value of orthophosphate dynamically varied from 0.8 to 466
nmol/L. Eplimnetic water usually showed very low orthophosphate concentration in the range 0.8 to
8.8 nmol/1 (@ to 40 m in sampling depth). From 50 m or 60 m to the bottom, orthophosphate
concentration steeply increased regardless of the sampling dates.

SRP values were only obtained in the samples having concentrations higher than 68 nmol/L because of
low sensitivity by 5@mm cell. LWCC was also applied for SRP determination but enough performance
was not obtained because of high blank absorption probably caused by contamination of reagents by
phosphate impurity. By comparing the concentrations of SRP in hypolimnetic waters with those of
orthophosphate by this ion chromatographic method, we found that orthophosphate content increased
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with the depth and almost matched with SRP values in the depth close to the lake bottom. This trend
became more prominent according to the succession of the season from spring to autumn.
References: [1] Anagnostou & Sherrell (2008) Limnol. Oceanogr Methods 6, 64-74. [2] Zimmer & Cutter

(2012) Limnol. Oceanogr Methods 10, 568-580. [3] Maruo, Ishimaru, Obata et al (2016) Limnology 17,
7-12.
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Keywords: Trace orthophosphate, Chromatography, Lake Biwa
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Evaluation of inflowing nutrients from groundwater on nutrient input in Lake Biwa
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Experimental laboratory observation of freshwater lens under gaining river conditions
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Buoyant freshwater lenses may result from fluvial processes in saline aquifers common to arid and
semi-arid regions. Freshwater lens is the precious freshwater resource in the riverine ecosystem,
and revealing its occurrence mechanism is very important for the management of freshwater lens.
Riverine lenses formed here under losing river conditions are conceivably unambiguous, and moreover
recent mathematical analysis also indicates that a lens may persist under gaining conditions.In
this study, we performed physical sand tank modelling of a riverine freshwater lens with gaining
conditions. The experimental procedure is analogous to a steady-state unconfined head-controlled
physical seawater intrusion model except that the saltwater is mobile ensuring that both density
and hydraulic forces act towards the river at all times. A continuously flushing in-tank freshwater
reservoir was implemented to ensure density contrast between fresh river water and saline
groundwater remained consistent throughout each experiment.The experiment was replicated three
times using different head gradients in each case. Results are presented as photographs of the sand
tank lens at steady-state. Predictions made by the analytical solution for lens interface, surface
extent and maximum thickness are compared with those observed in the photographs. Each experiment
successfully reproduced the lens predicted by the analytical solution, notwithstanding the
limitations of steady-state sharp-interface solutions. The results of this experiment constitute
the first physical evidence of this lens type.

F—O—R R - HEEMEL SACH)IL SKL VX IBKEKE. KEER
Keywords: arid and semi-arid regions, gaining river, freshwater lens, saline aquifer, sand tank
modeling
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Material cycles in Kojima Lake -From oxidation-reduction in the sediment to fish
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Distribution of phosphorus carbon nitrogen and biogenic silica in sediment from Kojima
Bay, Seto Inland Sea.
Distribution of phosphorus carbon nitrogen and biogenic silica in sediment from Kojima
Bay, Seto Inland Sea.
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River mouth estuaries receives large quantities of terrestrial derived nutrients via rivers and it
is an important pathway for which transported to the sea. It has significant alternations on
sediment accumulated nutrient and recycled nutrient has bought impact on local nutrient balance and
eutrophication events. In central Japan from 1960s, coastal land reclamation has increased the
terrestrial nutrient discharge from reclaimed agriculture farmland, meanwhile, the artificial dam
lake has increased the nutrient retention which may have changed the nutrient pattern in this area.
Our objective is to clarify the nutrient distribution along the river mouth area from central Seto
Inland Sea area, clarify the possible impacts on nutrient accumulation and recirculation from
artificial dam construction.

Two cores were taken by piston sampler and 27 surface sediment samples were also collected from
Kojima Bay and connected artificial Lake, samples were analyzed for nitrogen carbon phosphorus and
biogenic silica. "’Cs and 'Pb activity were determined for sediment dating and calculation of
sediment accumulation rate. Surface sediment shows higher level of nitrogen and carbon accumulated
in brackish bay and high level of phosphorus in the lake. In both cores, carbon and nitrogen
contents decreased with depth, suggests the decomposition and released to the overlying water. N:P
molar ratio shows 4 times higher in Bay than the connected lake. This suggests large nitrogen and
organic matter resources supplied from several main rivers, and the phosphorus is accumulated less
efficiency than nitrogen and carbon in the brackish bay. core profiles shows phosphorus contents
increased after 1950s, with two peaks at 1970s and 2000s, indicates the hypereutrophic event in
1970s and accumulation of recycled P in the surface oxide sediment. Nitrogen phosphorus and carbon
shows significant different between two cores, in core from brackish Bay, N:P ratios increased from
12:1 at surface to 16:1 at around 20 cm, then gradually decreased to around 5:1, suggests that over
time proportionately more phosphorus than nitrogen is released and transported out of sediments,
hypereutrophic events in 197@s (21cm) increased nitrogen discharge and still remains a peak in the
core record. On the other hand, core from artificial lake shows relatively low N:P ratio from 3:1
at surface increased to 8:1 at 6@cm, suggests the phosphorus is more mobile than nitrogen in these
sediment. The biogenic silica shows a low content level before 1950s at 40cm and comparably higher
level at from 1950s to 1990s. After 199@s. The biogenic silica content shows a decreasing trend and
remains at low level until 2009. This may infers that before the dam of Kojima lake is enclosed,
The higher river flow before the dam constructed may have a dilution effect on the Bsi retention in
this area because the sediment Bsi is mainly reflected the history of water soluble silica content
and the aquatic primary productivity of phytoplankton(such as diatom). The terrestrial resources
and the water flow affect the retention of biogenic silica in sediment. After the dam enclosed, the
water environment became stable and it is easier for the biogenic stabilization. The heavy nutrient
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inflow and eutrophication during 197@s leads to a boom of plankton, which may leads to a higher
production of diatoms. It may result in the higher biogenic silica content in sediment during that
time. After 1990s with the consumption of silica in the lake, decreased water soluble silica
content decreased the production of diatoms and resources of biogenic silica. This may leads to the
lower level of biogenic silica after 1990s.

F—"— ! Sediment. Phosphorus. Carbon. Nitorgen. Biogenic Silica. Kojima Bay
Keywords: Sediment, Phosphorus, Carbon, Nitorgen, Biogenic Silica, Kojima Bay
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Study on transport of particulate organic matter from river to ocean using carbon isotopes
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Global riverine discharge of organic matter to the ocean represents a substantial source of
dissolved terrestrial matter and organic carbon particulates. The inputs and fates of terrestrially
derived organic carbon discharged to the coastal ocean is still not fully constrained. To resolve
the present situation, many scientists have been investigated using a variety of geochemical
approaches such as delta"C, (/N ratio and lignin biomarker analyses. Radiocarbon abundances have
become an additional indicator of terrestrial versus marine sources because nuclear weapons testing
in the 1950s and 1960s injected large quantities of 'C into the atmosphere. This study reports the
fate of riverine particulate organic matter (POM) in watershed with forest, paddy field and wetland
at eight river systems in Japan by using simultaneous use of capitaldelta'C and delta'C.

We selected two rivers in wetland, Bekanbeushi and Kushiro Rivers, and six rivers in forest and
paddy field such as the Ishikari, Saru and Teshio Rivers in northern part of Japan, Kuzuryu River
in the central part and the Chikugo River in Kyushu Island in Japan. Suspended particles were
concentrated with a single-flow continuous-flow centrifuge from 60-100 1 of river waters.

Organic carbon contents were determined using a elemental analyzer. Prior to analysis for the
riverine suspended solids, carbonates were removed by adding 0.1 M HCl solution. 'C measurements
were performed by accelerator mass spectrometry at the Japan Atomic Energy Agency and the National
Institute for Environmental Studies in Japan. The capitaldelta'’C is defined as the deviation in
parts per thousand from the modern standard. delta'C values were determined for sub-samples of the
C0, gas generated during graphite production, using an isotope ratio mass spectrometer.

The paired capitaldelta'C vs. deltaC distributions vary with the river systems and divided into
three groups. Riverine POM in wetland has lower in delta'C and higher in ™C rather than those of
rivers in forest and fluvial plain. This indicates higher contribution of younger organic matter at
the wetland river systems. The riverine POM has different ranges of delta'’C and capitaldelta'C
among the rivers running through forest area. The Teshio River samples are plotted in higher delta
C and capitaldelta'C than those of other rivers. The Tokachi River has larger variations of delta
C and capitaldelta'C values. On the other hand, the Ishikari and Saru Rivers are almost plotted
in similar distribution area except for the spring snow melt sample of the Saru. The capitaldelta"
C values of Saru River are -296% to -247% for the summer and -720% for the spring samples. The
similar result was observed for the spring samples of Tokachi and Bekanbeushi Rivers. The riverine
POM with older age shows the presence of fossil organic matter such as bitumens or kerogen, and/or
the entrainment of terrigenous organic matter of long residence times within the drainage basin.
The Kuzuryu River system shows different distribution at the Kuzuryu and its brech river, Hino
River. Consequently, the land-use type in the river watershed is related to the sources as well as
the transport and sedimentation processes of POM.

F—O— R TEEMY. WERR. AR, MESEEHE

Keywords: POM, radiocarbon, coastal sediment, AMS
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Analysis of the river plume dynamics in Osaka Bay: a new estimation of sea surface
salinity using ocean color satellite images.
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ZOREEEE. [IFRBELIC K ZA)IBKEOEKT AR ~EBEMIFERSIBITT 3o
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Keywords: ocean color satellite images, coloring dissolved organic material, sea surface salinity,
river plume
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Element fluxes through a small forested watershed at Hokuriku district
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ARE T B ETOYEEOEREMBADH. MAR (F) « MUFT (F) . ABEENK. HFK T
K SERKEFENL. EERERDS LUHERDTBEDDRET >R, SRR OERREKEE2870~
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Eh\olz. —H. AHREREHS DOREKPOHRTEE C(FHBLESHMBEF IR SNLEN Dz, ARATRIED
EMEREROERRAZIRERMASDERENRBERAFE LU EFZENE LESRAETH DIZM Kah'5
MALUREBRODZ AREBRICFEFIN. REKFOEEB1Z VEEJMEEBETREEL CL\E, BEARER
DEEDFHIE LT, BEERRZDTERNTORAENDZHEEFNZ(TTHEL. ABERIEDIEZ LD
£tk (Pb. V&) CHEERODEL SR (BIRE. BRE) ZRAVETRIICKIBRNAKIERYE DR
PREETHHCBI THhBIFNTEINIT,
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Temporal changes in stream water chemistry during forest thinning and logging road
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Quantitative relationship between sediment storage in dam reservoir and coastal erosion as
the basis of future sediment management and planning
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Toward comprehensive sediment management and planning in future, the present study investigated
quantitative relationship between sediment storage in upstream dam reservoirs and downstream
coastal erosion as the basis of future sediment management and planning. Firstly, we mapped
sediment storage in 966 dam reservoirs in Japan, where we employed total sediment volume stored
since their constructions. Secondly, we estimated volumetric coastal erosion of the 71 Japanese
coastal zones between 1903 and 1991. Thirdly, we calculated total sediment storage in dam
reservoirs located in the upstream area of a coastal zone for all the coastal zones. And finally,
we plotted total sediment storage in upstream dam reservoirs and downstream coastal erosion to find
positive and significant correlation between them.

Based on the result that upstream dam sediment storage certainly increase downstream coastal
erosion, we then explored a simple methodology to estimate dam sediment storage in future based on
the relationship between hourly precipitation intensity and hourly sediment inflow to dam reservoir
estimated by water inflow to dam reservoir and its turbidity. We found remarkable correlation
between precipitation intensity and sediment inflow; hence we expect that future sediment inflow to
upstream dam reservoirs and downstream coastal erosion could be estimated if hourly precipitation,
water inflow and its turbidity are continuously monitored in the watershed of dam reservoirs.

F—O—R I HLEAKH. BEER. IIRFE. L. AIIRE. BE
Keywords: Dam reservoir, Coastal erosion, Future prediction, Sediment, River flow quantity,
Turbidity
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The feature of the suspended solid movement on an irrigation pond in the Abukuma Mountains
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BREL. SEOERICAITEEIERO—DEL>TUVS, ZNDH. T OMIECH L\ THRETCsOEhEE= T
BI3CENEBLRETH D, —H. MHIASOBEM(sORHZE(FCHE UT. EROANNSFNDKREE
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MEEECREZTZ AV CHEYEaEREEEE LI,
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Estimation of material flux from an abandoned agricultural watershed in coastal area of
Seto Inland Sea, western Japan
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& TSCKEDOIEMZEDETIC KB TIBOVIEBMOZELPARTEORAICER L T, RHENISTRERBHN
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Applying SWAT model to estimate effects to mitigate nutrient losses by improved
fertilization in Ibaraki, Japan
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Rain/CN/Daily RouteZZEFAL\. DF—=2 07w JHAR(2000~2002), ++ ') JL—= 3 VHIE
(2003~2005), /)7 —= 3 VHAR(2006~2008) & & 3 M E L. MEB. ©F + X ~(SS). 0rg-N. NO,
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Water reuse and Spatial distributionof Nutrient in drought risk area, Marugame plain
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Global warming causes climate change in recent years and Japan is no exception. Risk of water
shortages is increasing around the West Japan. The annual precipitation in Seto Inland Sea climate
area is from 1000 to 1600 mm. Especially, the Kagawa prefecture receives only about 1082 mm of
precipitation per a year. This value is the loweat in that area. The people have formed
agricultural zone where they do original custom of water use (agriculture ponds and shallow
groundwater)for decreasing drought risk. But groundwater contaminated with nitrate nitrogen matters
in agricultural zone in Japan. The cause is mainly chemical fertilizer or compost and barnyard
manure. In Kagawa prefecture, shallow groundwater is repeatedly used for agriculture. So, nutrient
is condensed in shallow groundwater. But, Kagawa prefecture has many agriculture ponds in Japan and
nutrient is consumed in agriculture ponds.

However, it doesn’t reveal how is spatial distribution of nutrient in Surface water-groundwater
chain system area. So, We confirmed spatial distribution of nutrient and water stable isotope ratio
and revealed the effect of too much water use to water environment in this study area, Marugame
plain.

The result indicates Kanakura-river in Marugame plain is affected by depuration

Shallow groundwater results show groundwater in upstream area contaminates with nitrate nitrogen by
fertilizer, but groundwater in downstream area decrease nitrate nitrogen concentration by
denitrification.

Agriculture ponds water’s oxygen isotope ratio and chloride ion concentration

increase from upstream area to downstream area in Marugame plain. This result indicates that
agricultural water eveporate. Nutrient balance considering eveporation in pounds show that supply
of nutrient is higher than consumption of that in agriculture pounds in upstream area, but
agriculture pounds in downstream area show opposite results. It can be said that purificating
function of agriculture pounds is valid and the system which controls nutrient flowing to Seto
Inland sea.

F-—DO—R RBE. FRESM. BKIRXD

Keywords: Nutrient, Spatial distribution, drought risk
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In order to evaluate the desirable water environment, it’'s necessary to have the perspective of
various water environmental factors in addition to water quality like Biochemical Oxygen Demand
(BOD). For example, there are water quantity, aquatic organisms and the waterside environment. We
can know the soundness of water environment by investigating aquatic organisms, because aquatic
organisms are affected by various factors of water environment. Ministry of the Environment is
considering the method that can be evaluated for water environment soundness using an average score
per taxon (ASPT) of benthos in river. This method is called "Biological Monitoring Working Party
System in Japanese version". The method has different advantage from the indicator of water quality
like BOD. Civilians can understand more easily whether water environment is good, and have friendly
feeling to the waterside. In order to improve the advantage of the method, it needs to set
reference values of ASPT. In this study, we examined the setting of the reference values of ASTP
based on BOD by analyzing the correlation between BOD and ASPT. As the results, we suggested that
it’s more possible for ASTP to set reference values in middle basin of river than in lower basin.
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Estimation of water quality improvement function of an abandoned meadow adjacent to mire
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RENRICUANIVAIEZET D2, AEBEXANIC2S mUSNDAEXE28XERT. FXEORGR(CHETKAEHR
BEEIVX—IZEFRBEUZ, ETYX—SFZEEBHNMENS30. 80. 130 (mDET (LD KL DFMRIAT
DEXB LTz, 201558 - 108(CHITFKMUERBE E E T X—SADOKUZEFEHTRE L, FABXS KUHEKES
DKNZEEFEZETM T Seohlc. ABEXATESMESBIREAKL TLSIRICTERR. FHEXOINEI & FEEl
DEARYEKEEZ1BFR(CEREKIETZERE L. 8~11BI(CKZERE&RRAL ., MBOFEKYEZFHI 57/26)
(Z. ABEXAMRT. ETVX—S5ZERAVWEARNBEKIRET >, KUDFEAIE & EIRFHE
(8:108) [CEREODEIVX—SANDMTKEFRLL, HEKEZEE. £2BK. VY. FLUT1AY
RBOEXR -V VEEERAELR,
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Transportation mechanism of trace elements from river to the inside of paddy rice in river
water system
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Some toxic and nutrient trace elements are often transported to paddy field through irrigation from
river water. The transportation mechanism of toxic trace elements in a local river water system is
important for sustainable, environmental conservation and for risk reduction. In order to clarify
the mechanism for transportation and deposition of toxic trace elements from river water to paddy
rice, we analyze the concentration of trace and major elements in two river waters, paddy field
waters, and paddy rice, root, shoot, leaf, and grain, separately, in headwaters, which is in
volcanic rock areas near Mt. Asama and Mt. Yatsugatake in Saku, Nagano. The number of sampling are
at 15 points in waters of river and of paddy field, and 2 points in paddy rice in each Asama area
and Yatsugatake area.

From the correlation between major elements and toxic trace elements, it is inferred that
Fe-colloid works as an attracter due to sorption to trace elements in a river. In paddy field, some
trace elements are likely to precipitate with Fe-colloid, and other trace elements in water-soluble
state can infiltrate into soil. The following conclusions are obtained: 1) The toxic trace elements
in river waters are with compatible major attracter elements; (a) Fe-colloid for (Cr, Cu, Ga, La,
In, Cs, U) and (Ti, Al, Mn) in Mt. Yatsugatake area, (b) Fe-colloid for (Cr, Cu, Zn) and (Al) in
Mt. Asama area, 2) (a) No attractor for (Se, Rb, Sr) in river water in Mt. Yatsugatake area, (b) No
attractor for (Se, V, Ga, Ge, Sr, Y, Cs, Ba, La, U) and (Mn, Ti) in river water in Mt. Asama area.
And 3) (As, Cd, Mn, Ni, Sb, Sr, Zn) are transported with Fe from root to shoot in paddy rice, while
(As, Co, Mn, Sr, Zn) are transported with Fe from shoot to grain in paddy rice, and (Sr, Zn) are
transported with Fe from shoot to leaf in paddy rice. Especially, we conclude that As is
transported with Fe from root to grain through root in paddy rice.

From the described above, it is modeled that first, Fe-colloid works as an attractor of trace
elements, transporting them to paddy fields, second, Fe works as a transporter of trace elements
from root to shoot, however, from shoot to leaf, and from shoot to grain, some trace elements are
transported and deposited in separating from Fe.

FoD— R AEMBTER K T a07R. ArE. EEL

Keywords: toxic trace element, rice, river, colloid, Mt. Yatsugatake, Mt. Asama
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Evaluation of the source and bioavailability of particulate phosphorus in Yasu River by
using sequential extraction methods
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It is well known that primary production in Lake Biwa is limited by phosphorus, and that means
phosphorus load into Lake Biwa influence on its environment. In general, it is considered that
algae in lake use PO,-P as a phosphorus nutrient, however, it has been revealed that a part of
particulate phosphorus (PP) also might be used as nutrient in recent study. It has been reported
that the load of PP discharged through river increases during ploughing and irrigating the fields
or rainfall event, and most of the annual phosphorus load discharged through river is PP. However,
there are a few studies that clarify the sources and bioavailability of fraction of PP discharged
through river in Japan. The purpose of this study is to estimate sources of bioavailable fractions
of PP discharged through Yasu river into Lake Biwa.

River water samples were collected from 5 sites in Yasu river once or twice a week from April 2015
to May 2015. Drainage from paddy fields were collected from Koka city, where locates in middle part
of Yasu river watershed once a month between May and July. Furthermore, river water samples after
rainfall event were collected from 10 rivers flowing into Lake Biwa on September 2015. After
sampling, we separated several fractions of PP from suspended solids by sequential extraction
methods (1M ammonium chloride, 0.11M bicarbonate dithionite, 1M NaOH, 0.5M HCl extraction) in water
sample. In this method, PO,-P is extracted from the particle fraction with high bioavailability in
sequence. PO,-P extracted from the particle fraction was determined by the molybdenum-blue method.

F-O—F EERD Y. BXREE. EYRAATREE. EEH
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Currents and nutrient environment in Lake Biwa
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The evaluation of the 100 best natural water sources in Hesisei period by trace elements
and application for the origin estimation of foods
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niza)lkEpicEBEEEZ R LR, CnUd. #R)IER. ELUERCEIFENRLIZEZ<STEHMEaETH D
EOHTHDEEZRSND, —A T VIFLWARER, FREDIRICEVWTEERBEER U, BFfFEK (WLWE) . &
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1) BIBERES, THKFERSE, 51, 127-139 (2008).
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IRLARRORLERMRFIEREE(E. ME(39.1 pg/L. 8Z=(F33.9 ug/LTHh oo BZ=DEIFWHODE &
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BEIEDITIERICHD. TREOILASTILY ETCREEEZBX BIMMREEMN DIz, TAICHRIVAT R
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N ARTITBEFEE LTEET I3 ENHAZL, ZNOEEE. BRERMATHS %ERET. TRICAEITTE
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BFBANIKPBEREEATRICATTEEMET LTV IBEAERE DL ERFRED. SAHIED

(30.0 mg/kg) &EICAEND (31.6 mg/kg) TREIHEFIRSNLEV, THROHEBYD b REE (ILTTAR CHE
BUEEDEURTEL. RAXTE12.8 mg/kgTdh DT,

ERFEARRE FETE (BIENTRETTARE UYL TUVEE) T8 ZE LW ic, BAEEITRICHET
FRRICBDUEEN. —ATHETEIRRLICBMLUIZ, ZETREICIIERZRSEERYEHDINE UNELORR
BTH 3,
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EERLTED. BEYEHBYOROEBRIFBREL TH3 EHEES N, UL LEESDOHBYANEDIES
ZRIDICH LU TCREDBEYIENEZTER LIz, MBICIEZRHNSDRAENENT D EHSKREDE
A E (FRE DAL E T DMESATTRBYNRSIRASHIEIN TV I EEXS5ND, Tz, THDIER
MIET 3HEEZEEE CENSNIA (H#hih. POFEAIL. &E#XH) OIMENHAL & HEBYIDORIAHALLZ
BTz, BZ=DEBYOIMRMALLSIA DR SR OSEEDIERE E(CH DM, BU TEEW, Lz
N> T. EFEEDILAITHCID RO T HEERFETIEE,

N+ F LERICHBRZF DOIRIEEREEMEL . XRDORAICK D TARRDEREERFERTINTL
fco e, IRDAKREBYOEREEEEL, CDEMH. ITREDERDFBRREAN T LEBERICKK
LW EULKIERELVTENRBETRE(ICEX DFEF/NST V. Tz, JAIKIC[Eug/LA—F —TERNZTIN
TULBDICX L. HBEMIC(Emg/kgFd —F —TEEINTUL D, &2 T fLANDERDIFTEA L (SRBYIF(CTEE
LTHH. ZNSEERBICMHUET HEHNSERIN TS,
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Evaluation of river water-groundwater interaction and its effect to nutrient variation in
Asahi River, Okayama prefecture
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Recent researches have shown the evidence of interactions between river water and groundwater-these
interactions have affected the nutrient distribution and dynamics during the discharging. Our
objective is to identify the river/groundwater interactions and estimate the nutrient variations
along the river Asahi. Research field is located in the River Asahi of Okayama prefecture, western
Japan. River water samples were collected from 50 sites along the River Asahi. Stable isotope of
Radon (*Rn) and nutrient concentration were analyzed in Hiroshima University. Seasonal variations
of data were arranged in this research (February, June, and November, 2015)

Seasonal variations data shows radon(**Rn)concentration was highest in summer(June, 2015),
suggesting the high percentage of groundwater contribution in summer. It probably because large
quantities of irrigation decreased the river water level in summer, groundwater discharge to river
water increased than in other seasons. On the other hand, radon tends to increase release ability
with temperature increasing.

The spatial pattern of Radon(**’Rn) distribution decreased from upstream to downstream in all
seasons.

The results of nutrient showing that dissolved silica concentrations increased from February to
November, suggesting the groundwater discharge increased from February to November. However,
phosphorus concentrations were highest in June. Nitrogen concentration didn’t show any variations
throughout the research seasons.

In the last, we calculated and evaluated the nutrient contribution from river water/groundwater
interaction processes in Asahi River based on the above data. Silica variations were mainly
controlled by groundwater contributions. The ratio of silica supplied by groundwater was up to 60%.
However, phosphorus variations were controlled by river water (surface water and tributaries). The
ratio of phosphorus supplied by river water was up to 90%. Nitrogen variations were controlled by
groundwater, as the disturbance of denitrification and biological turbulence, nitrogen
concentration was lower than the estimated values. In nutrient cycle processes, nitrogen is
considered to be supplied mostly from human activities however our results suggest another
important nutrient pathway thorough water circulation. In Asahi River, nitrogen is dominant from
groundwater, and river/groundwater interactions purify the nitrogen concentration.

In future, we will increase the research area from main stream to tributaries, in order to better
evaluate the effect of river/groundwater interaction on nutrient dynamic.

F—D—R SRy, AI-TASR. REE
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The migration of nitrate and possible impacts on groundwater of Ikuchi Island, Japan
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Nitrogen is one of major elements for crops, which directly affects the production of agricultural.
However, excessive application of nitrogen fertilizers can lead to a variety of environmental
issues. Therefore, it’s important to investigate the mechanisms and magnitude of nitrogen
migration.

Tkuchi Island located in Seto Inland Sea, is one of the most famous orange and lemon production
areas in Japan. Orange and lemon groves cover 42% of this island. To maintain and improve the
yields, much fertilizer (~2400 kg ha™ year™) is applied during a whole year and nitrate
contamination in this island was very serious (Onodera, et al., 2007). In order to evaluate the
spatial and temporal variations of NO,-N in soil water, several observation wells with different
depth (10cm, 3@cm, 5@cm, 70cm) were installed in one square meter of space of one orchard in Ikuchi
Island. 1000ppm of KNO,-NO, and NaCl-Cl mixtures were shed on the surface of this one square meter
of space in August 20™, 2015. After that, water samples were collected from these wells every two
weeks and analyzed for NO,-N, (1.

The results showed that the highest concentrations of NO,-N in 10cm and 3@cm, 5@cm and 70cm were
occurred in August 30th, 2015, the second water sampling time and September 15th, 2015, the third
water sampling time, respectively. In addition, the peak value of concentrations of NO;-N decreased
with the increase of soil depths except 10cm. This may attributed to the fact that the interval
time between the first and second water sampling was 10 days, the peak value of NO,-N may have
passed before we took water samples. From the relationship between the C,/C. (the ratio of
concentration of NO,-N and NaCl-Cl) and time, we found that the value of C/C, from 10 cm to 30cm
decreased very rapidly. Moreover, it’'s easier to collect water from 30cm than other depths, which
may imply that place near to 36cm may be the most humid locations. Therefore, denitrification may
take place in the depth from 10 to 30cm, resulting in the decline of NO,-N concentration. The
migration rates of NO,-N in soil water were estimated to be about 3.0cm/day and 2.5 cm/day in the
depth from @cm to 30cm and 30cm to7@cm. The groundwater level is about one meter in this area, NO;
would migrate into groundwater about 24 days later after 1000 ppm nitrate fertilizer was applied.

Keywords: Nitrogen, migration , Ikuchi Island, denitrification

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-P16 -



AHW16-P17 HAMERSER S EA2016EAS

Assessment of the spatial distribution of submarine groundwater and associated nutrients
discharge along the Ikuchi Island coastline, Seto Inland Sea, Japan

*Aiping Zhu', Shin-ichi Onodera', Yuta Shimizu’, Mitsuyo Saito’, Guangzhe Jin'

1.Graduate School of Integrated and Arts Sciences, Hiroshima University, 2.National Agriculture and
Food Research Organization, Western Region Agricultural Research Center, 3.Grated School of
Environmental and Life Science, Okayama University

Tkuchi Island located in the central Seto Inland Sea, is an example of a classic oceanic island
with no large rivers, high shoreline-to-land area ratio and steep topography. Due to small annual
precipitation (1100mm) with large inter-annual variation, the island faces a risk of water
shortage, especially in dry seasons. As an alternative water resource, submarine groundwater
discharge (SGD) could potentially substitute as a water supply for irrigation. Estimation of SGD
along the coastline is therefore crucial to develop a sustainable water management plan for people
living in the island. What's more, Onodera et al. (2007) found that nitrate contamination of
groundwater in Ikuchi Island was very serious, thus, the spatial distribution of SGD and associated
nutrient fluxes along the shoreline of Ikuchi Island may also be important for reducing the
occurrence of eutrophication in Seto Inland Sea.

To analyze the spatial distribution of SGD and associated nutrients, we performed a continuous **
Rn and conductivity (EC) monitoring survey on a boat along the shoreline during December 22th,
2015. The total SGD flux was estimated to be 8.60x10° m’ yr' based on the *’Rn mass balance, which
was in reasonable agreement with results obtained from the Darcy’s law (8.53x10°m* yr™') and water
balance calculation (8.55x10°m’ yr™'). A strong pattern in the spatial distribution of SGD was
observed, with the highest values (>2.5 cm d™') located along the western part of the island due to
the steepest topography and much lower population. The results from a nutrient analysis of the
groundwater indicated that the associated nutrient fluxes loading through the SGD pathway were
109.6x10°, 2.980x10°, and 439.8x10° g yr™' for DIN, DIP and DSi, respectively, which were comparable
to or even higher than the levels observed in the local streams. Therefore, adequate attention
should be paid to the importance of SGD as one source of nutrients during the eutrophication
controls process in this area.

Keywords: Submarine groundwater discharge (SGD), Radon, Nutrients , Ikuchi Island
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Properties of water quality and groundwater flow in Okayama plain
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Last 10,000 years variation of biogeochemical process in enclosed bay of a western Japan
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Heat budget of hydrothermal ponds and its relation to geothermal flux in a neighboring
deep lake: Kuttara Volcano, Hokkaido, Japan
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5, FEMTERREE2.8 ki/m’ (K5B) . 22.0 ki/m* (BBMD3%) and 32.0 ki/m’ CRERM) 535N
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