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Effect of Climate Change on Nutrient Discharge to Coastal area, Western Japan
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This study investigates the effect of climate change on nitrogen and phosphorus discharges from a watershed in western Jap:
Numerical simulations for a 30 year period (1977-2007) demonstrate annual precipitation has decreased over the study period
well as loads of nitrogen and phosphorus. Nutrient fluxes were estimated using the SWAT model. The estimated phosphorus flu
is more highly correlated with precipitation than nitrogen flux. The results suggest a high correlation between phosphorus an
discharge but during high precipitation years phosphorus loads have decreased. A sensitivity analysis of parameters for pho
phorus discharge showed the most sensitive parameter is support practice factor. Consequently, phosphorus flux would decre:
from the Asahi River watershed in the future, because precipitation has decreased and as such so has the driving force for s
erosion, the primary source of the nutrients.
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Difference in supended transports of the Ishikari and Tokachi Rivers affected by season:

precipitaion varability
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Most of rivers in Japan are rapid rivers characterized by steep riverbed and strong ability for erosion. Rapid rivers can transpol
a large amount of materials to the ocean in spite of their small size, especially, on the high discharge events. Japanese Islan
are situated under the influence of the east Asian summer monsoon which brings a lot of rain by frontal activity and typhoon.
Northern part of Japan is also characterized by heavy snow in winter that is brought by very moist cold air mass from the eas
Asian winter monsoon wind passing on the warm current in the Japan Sea. The snow melt water in spring also promotes anoth
high discharge event there. Thus, the rivers in Hokkaido, a northern island of Japan, are characterized by two seasonal discha
events both of which are controlled by the east Asian monsoon climate. Such condition of rivers in Hokkaido enables us to
examine the relationship between discharge events and abilities of material transport under control of monsoon climate.

During high discharge (flooding) event promoted by typhoon rain, the Tokachi river exhibited highly erosive feature where the
concentration of suspended materials was proportional to a square of water discharge. A single flooding event could transpo
more than half of total transport of suspended matter in a year. These case studies suggests the significance of turbulence of fl
on suspension transport, which controls the total amount of materials transported to the ocean.

Snow melt discharge event occurs more gently than peaky flooding event promoted by heavy rain, but the duration is long
lasting for two months. In the case of Ishikari River, suspended matter is dominantly transported during snow melt season, whic
is different from the case of the Tokachi River. This is because the concentration of suspended matter of the Ishikari River i
approximately linearly proportional to the water discharge. Though the significance of high discharge events for suspensiot
transport is common for small rivers in Japan, it is still difficult to distinguish snow melt event from heavy rain event. We need
to be careful to interpret the reconstructed riverine flux as winter signal or summer one.

gooob:ob,o0o,bog,oboboo,o0b,00d
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The effects of river fluxes on river plume behaviors: Yukon River and Bering Sea
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spatial variations and chemical characters of sediment phosphorus in an artifical lake an

Kojima bay

000 YoooooYhoooo?oooothoooot!
Guangzhe Jitt, Shin-ichi Onoderh, Atsuko Amand, Takaharu Satq Yuta Shimizd

l0opoo,?0000000000000000
IHiroshima University?AIST

Eutrophication is an important world wide problem and became a heated debate recent years. In many costal sea areas arot
the world, Such as Tokyo bay and Baltic Sea, the Phosphorus (P) plays a key role in this process; the Kojima bay is locate
in Okayama prefecture and is an important water flow to the Seto inland sea .the P load to the Seto inland sea appears to ha
important effect to the eutrophication in this area. Kojima Lake is formed by enclosing the dike in 1959, so research of the effect
of P formation to the environment is important and interesting. Our studies is mainly focused on the effect of phosphorus in
sediment and the overlying water samples in Kojima bay and Kojima Lake

Surface and core sediment samples were collected both in Kojima bay and Kojima Lake in this study. the surface sedimer
samples were collected by box sampler, the core samples in Kojima lake were taken by piston core sampler while the cores |
Kojima bay is taken by diver .using acrylic tubes(7-8 cm diameter) . Pore water samples were also extracted by centrifuge an
the nutrient in pore water, near bottom and surface water samples were determined in the laboratory with a spectrophotomet
(Bltec Swaat autoanalyser). We use théPb activity and'3”Cs activity to determine the sedimentation and dating data of the
core samples. In this study, a Six step extraction method of P in sediment was used to describe the chemical species of P. |
divided the P into active forms (loosely sorbed P, Redox sensitive P) and immobile forms (Oxide metal bound P, apatite P ant
residue P),

The sediment accumulation rates (SAR) and the sedimentation of P in Kojima lake (SAR=438Gg i, P=140.1mmol
m~2 y—1) are higher than that in Kojima bay (SAR=3500g fry—! ,P=82.4mmol m?2 y—!). The sediment phosphorus content
in both surface and core samples are higher in the lake samples than in the bay samples, while the pore water samples and wze
samples both showed higher in bay samples than in lake, It may indicate that the P supply of Ashahi River is at very high leve
than Kurashiki and Sasagase River. While the retention of P is lower in Kojima bay because of the high water flow of Ashahi
River. After the dike constructed .the Kojima Lake seems to act as a trap for material transported from the open sea. Kojima Lak
seems has richer phosphorus content than in the Kojima bay.

In Kojima bay the surface sediment P fractionation and sediment core seems to be more uniform and of same size of P po
rather than P fractionation in Kojima lake .this could also indicate that the early diagenetic process may have enough time t
transform the deposited P into the more immobile forms and at last buried forms. The content and the more rivers supply lead
more uniform quality and quantity of P resources deposited in the sediment in Kojima bay. The low SAR value in Kojima bay
may suggest that it is more vulnerable to be the transportation of sedimentation process. The more uniformed and immobil
phosphorus forms in Kojima bay than in Kojima lake leads to a higher burial efficiency of phosphorus at 55% in Kojima bay
sediment compare to that of Kojima lake (35%), The efflux of losing P through the time at a prediction value of is lower in
Kojima bay at 0.71 mmol m? y—lis lower than the inner site 0.97mmolthy—!

In this study, the Kojima bay and part of bay changed to Artificle Lake 50 years ago, the environment changes leads to a ver
interesting results. The Kojima Lake has higher sedimentation value than the bay samples. But with lower burial of P and highe
efflux of P, P fractionation revealed that most part of P sediment in sub layer of sediment is in forms prone to be stable with the
depth increasing. While in surface layer is prone to be release under anoxic condition or other digenetic process.

Keywords: sediment, phosphorus, fractionation, artifical lake
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Nutrient discharge in a large tidal slope
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To clarify spatial variation of nutrient discharge in one of a largest tidal slope of Seto Inland Sea, we observed subsurface
flow and dissolved nitrogen, phosphorus, and silica, using piezometer and tracer method. The study area is located on Saijo ci
Ehime prefecture, western Japan. The tidal slope has the width and length of 1km. We installed three piezometers for observir
water potentials, collected pore water samples at the about 50 plots, and monitored 222Rn of seawater at the edge of the tic
slope.

The 222Rn and salinity of pore water indicated that discharges of shallow groundwater at the landside and deep groundwater
the shoreside of the tidal slope, respectively. The discharge volume was larger in shallow groundwater than in deep groundwate
The nutrient included the nitrogen as well as phosphorus and silica. Based on this observations, the large contribution of nutriet
was confirmed from groundwater to coastal area.

gogoob:bob,00b0,0gg,bb,0ood
Keywords: tidal slope, nutrient, groundwater, seawater, Radon
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Movement of hypoxia in strongly enclosed waters of ports and harbor
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Spatial distribution and seasonal variation of submarine groundwater discharge in the

coastal area of Seto Inland Sea
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Monitoring method for eelgrass bed mapping using ASTER data
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Effect of groundwater discharge and seawater on nutrient component of tidal river
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Nutrient condition in water environment controls the ecosystem. Ground water discharge to the oceans is significant as nutri
ent supply (Slomp et al, 2004 etc). This situation is similar to the nutrient condition in rivers. In coastal urban area, land fill has
generally been conducted in offshore and tidal flat. Groundwater gradient is generally declined by these constructions of nev
lands, and submarine groundwater discharge tends to stop in coastal areas. On the other hand, groundwater would discharge
rivers in a terrestrial area. In this research, we aimed to confirm effects of groundwater on nutrient supply to tidal river. The study
area is located on the river mouth area of Asahi River in Seto Inland Sea watershed, western Japan. We collected water samp
at one station of the river mouth area for the analysi&®iRn and nutrient elements at five times on each tide level. In addition,
groundwater near the river sampling station, bottom sea water in Seto Inland Sea, upstream river water and tidal river water at
points from the station to the 4km upstream area were collected.

The result of the hourly changes3if?Rn and nutrient concentrations at the river mouth station in each times show# Rme
concentration was highest at the low tide level, and it was twice of that at the low concentratfdRiof On the other hand, the
relationship betweef??Rn and nutrient suggests the P, Si and;N®Odischarge by groundwater to the tidal river. Especially, the
phosphorus concentration was high in the tidal river. This would be supplied by the diffusion from river bed sediment as well as
by groundwater discharge. Based on these results, we estimated the TP discharge by groundwater to be about 30%-60% of
tidal river nitrogen input to the study area.

00000:000,00000,%2Rn,0000
Keywords: nutrient, groundwater discharg&Rn, tidal river
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Seafloor environmental changes effected by the construction of artificial lake in Kojima

Bay, Okayama
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The nutrient load from a drainage basin of different land cover
The nutrient load from a drainage basin of different land cover

Mohammad Tazul Islait, Kaz A. Chikite?, Wataru Iwasakl Tomoyuki Wada
Mohammad Tazul Islait, Kaz A. Chikite?, Wataru Iwasakl Tomoyuki Wada
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The nutrient load from a drainage basin by rainfall or snowmelt is a key factor to affect the ecosystem in rivers, lakes and
on the coast. In this study, we investigated the nutrient loading processes in the Saromabetsu river basin, facing a brackish lak
Lake Saroma. We separated river water into new and old waters for the runoff event of the 2009 typhoon by using three chen
ical tracers, 018, D and SiO2. As a result, it was found that the peak discharge in the typhoon runoff event is occupied by the
same amount of new and old waters. By calculating the nutrient concentration of new and old waters, we considered how th
farmland affects the river water quality. In order to examine the farmland effect, during non rainfalls, we sampled river water and
measured discharge at 10 points along the main and tributaries’ channels. The simultaneous soil moisture measurement on |
basin slope suggests that the new water is transported by the unsaturated throughflow in the surface soil layer. The old water w
supplied probably by the piston groundwater flow, because the 018 and D values did not then change. The separation of ne
and old waters suggested that the throughflow has the NO3-N concentration of 1.3mg/L. Meanwhile, the NO3-N concentratior
of the soil water was nearly 0 mg/L in forest and 2 ? 8 mg/L in grassland. So the river water pollution could occur mainly by the
throughflow generated at farmland. The NO3-N concentration of the river water during non rainfalls was correlated with the rate
of the farmland area in the drainage basin upstream of the sampling points.

0 00 00O : nutrient load, ecosystem, typhoon runoff event, unsaturated throughflow, piston groundwater flow
Keywords: nutrient load, ecosystem, typhoon runoff event, unsaturated throughflow, piston groundwater flow
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Vertical and spatial variations of sediment phosphorus in an artifical lake and bay of Setc

Inland Sea
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The Kojima bay is located in Okayama prefecture and is an important water flow to the Seto inland sea .the Phosphorus (F
load to the Seto inland sea appears to have important effect to the eutrophication in this area. Kojima Lake is formed by enclosin
the dike in 1959. Our studies are mainly focused on the vertical distribution of P forms and the relation to physical and chemical
properties of estuary sediment material so as to better understand the potential release and burial of P.

The field observations of this study were taken in 2009. Surface and core sediment samples were taken in both in Kojima ba
and Kojima lake, The nutrients in surface water samples, near bottom water samples and pore water samples were determin
by auto analyzer'3"CS and?'°Pb activity were determined to calculate the dating data of different depth and also the sedimen-
tation accumulation rate (SAR rate). The P reserves were characterized by a sequential extraction procedure. In addition seve
environmental variables were determined.

The reactive P form takes dominated part in the sites with higher SAR value and also in the Kojima lake surface sedimen
(40%-71% in Kojima lake compared to the 15%-53% in Kojima bay). It decreased generally with the sediment depth, indicating
that the release form Fe compounds and degradation of Organic P with the depth increasing. The immobile P forms dominate
(Kojima bay surface sediment 34%-72% Kojima bay core sample 59%-76%) at the sites with the lower SAR value .while in the
high SAR value area this value is lower (Kojima lake core samples 23%-80% Kojima lake surface sediment 28%-53%) in the
Kojima bay. Its concentration did not change appreciably with the sediment depth. But it changes to be dominating P forms ir
the deeper layers where the reactive P forms decreases.

Both in lake and bay sediment the loosely sorbed P content is at low level. The bay has lower HCI-iP content and highet
content of NaOH-iP compare to the lake cores. This may because the high discharge flow in bay takes out the fine material
which contain the authigenic apatite P forms and it is easier for lake environment to sink for P at this form. And the large water
discharge prevent the transform of the NaBD-iP to NaOH-iP as while as it is more oxic conditions than Lake. The Res-P forms
which means the refractory organic P represents the P incorporated in the refractory humic material .this form of P did not shov
marked vertical variation in the whole profile and also no obvious different in all surface sediment samples .

The content of reactive P and TP in the Kojima lake water sample and pore water samples appears to be lower than that i
Kojima bay , this may indicates that the release of sediment P to pore water and overlying water is lower than that of P in Kojima
bay ,and it appears adverse with the higher value of the efflux of P in sediment cores in Kojima lake .One possible explanation fo
this may be that the P resources of Kojima lake and Kojima bay is different ,and the Kojima bay receives much more resource
form other rivers with large water flows such as Ashahi river, So the exchange of nutrients through surface sediment and por
water and overlying water are more strong than that of Kojima lake samples . With the strong water flow the nutrient is moving to
the Seto inland sea while the transfer of Nutrient in Kojima lake is not so easy compare to the Bay ,So bigger part of the P conter
is trapped and the vertical and location diversion is obvious in core samples in Kojima lake .In Kojima bay , the higher river
discharge shows some choose function to the sedimentation process and some part of the sediment resources especially ac
exchange part of P is removed by water flow and left with more stable forms .So the sediment in Kojima bay is more uniform
and low diversion changes with depth and location.

Keywords: sediment, phosphorus, fractionation, artifical lake, sedimentation rate
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