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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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“EE BF . BE 587 &A @BE. B &2’
*Keiko Udo', Yuriko Takeda', Kohki Morita', Yoshiyuki Yokoo

1R KRZ K ERZEBRATA. 2. BEXERE I X T LFHE
1.International Research Institute of Disaster Science, Tohoku University, 2.Faculty of Symbiotic
Systems Science, Fukushima University

WRERREF CEOIRIVF—EBRT SHXEEERI 3 ERAKIC, BNLERERETH, AKDUDTY
T—Ya3VPEVDRERITILEDRE - MAKEERSGNEREELZEZETSHS. LHL, #ig,
ITREDCZHDRBEHZRCESD SN, CNICHDSTRIDRDERICLD, EEESMMTHEARRICERIN
lz. AMETE, EEOIWEEREDMEBFOAFXDBIORIICOT, CNE1950FED 51990FER(C
NI TORFERDBIOWTIBOZ(LZELRT S CET, WihSAElll, 2L TBFEITOLIWNERXICERT S
THEERE CWRIERCE DRRICEAT SRR EITS.

F—U—R I BKEE. THEmxX. WHER
Keywords: Precipitation intensity, Sediment transport, Beach erosion

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-03 -



AHW16-04 HAMERSER S EA2016EAS

UM NRIBICH (T BDEEEKEEZSY VT EAIIKEETIILORBEILICDWNT
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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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

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-11 -



AHW16-12 HAMERSER S EA2016EAS

EBHICHIIMTAEEONMERBIERE(CKETHE —RIKCRE-

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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