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Nutrient transport and surface water-groundwater interaction in the tidal river of a coasta

megacity in Japan
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In coastal megacities, sever groundwater depression and water pollution occurred. These impacts affected to river environme
change. Especially, the river mouth area has been deposited the polluted matters. These areas have characteristics of water l¢
fluctuation which causes river water-groundwater interaction and the associated change in dynamics of nutrients. However, the:
effects on the nutrient transport in tidal reaches and nutrient load to the sea have not been fully evaluated in previous studie
Therefore, we aimed to clarify the characteristics of the nutrient transport with the river water-groundwater interaction in the
tidal river of Osaka metropolitan city. We conducted the field survey from the river mouth to the 7km upstream area of Yamato
River, which has a length of 68km and a watershed area of 1070 km2. Spatial variations in radon (222Rn) concentrations an
the difference of hydraulic potential between river waters and the pore waters suggest that the groundwater discharges to tl
river channel in the upstream area. In contrast, the river water recharged into the groundwater near the river mouth area. It me
be caused by the lowering of groundwater level associated with the excess abstraction of groundwater in the urban area. Tl
result also implies the seawater intrusion would accelerate the salinization of groundwater. The spatial and temporal variations i
nutrient concentrations indicate that nitrate-nitrogen (NO3-N) concentrations changed temporally and it negative correlated witt
dissolved organic nitrogen (DON) concentrations. Inorganic phosphorous (PO4-P) concentrations showed the increasing trer
with the increase of the river water level. Based on the mass balance, nutrient reproduction from the river bed was suggested
tidal reach. That was estimated to be 10 % of total nitrogen and 3% of phosphorus loads from the upstream.
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Effect of variation in the nutrient supply from terrestrial area on the coastal seaweed

cultivation in the Hiuchi-Nada
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Fluvial transport of nutrients along the river-to-ocean continuum in the Fuji River water-

shed
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Estimation of phosphorus budget in coastal lake using mass balance model and sedime
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In order to understand the processes of phosphorus retention and export in a eutrophic coastal artificial lake in western Jape
we estimated the phosphorus budget by the sediment nutrient data and a mass balance model approach from 1980 to 2008. T
phosphorus flux from inflowing rivers is highest in summer period from June to August which contributes the 43% of annual
average P input and is lowest at 9% in winter period from December to February. The phosphorus retentions determined by ma:
balance calculations were lower than those calculated from sediment total phosphorus concentrations and sediment accumulat
rates. The mass balance results show around 400 tons of phosphorus was trapped in the lake from 1980 to 2008. Meanwhile t
sediment core data shows the accumulation is about 3 times higher than that. It suggests that phosphorus release from sedim
which was affected by the sever lake eutrophication in the 1970s contributed to the recent phosphorus cycle in the lake. The ma
balance results suggest the phosphorus is trapped in the lake in all seasons except winter. The dominant period is in spring frc
March to May, which contributes an average of 57% of the annual average trapped phosphorus. The annual phosphorus trapp
in lake calculated by the mass balance model has been decreasing from around 15 g m-2 year-1 in 1980 to around 0 in 2008. Tt
result shows the decreasing trend of the nutrient flux into the lake, especially after the 1990s. However, core profile result show
a slightly increasing trend with variations up to 6 g m-2 year-1 in 2008. These different trends suggested the recovery of hype
eutrophication and high level of phosphorus recycle in lake is still continuing.
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Effect of climate change on flood events as major driver of nutrient transportation in a
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This research aims to confirm the effect of climate change on flood events as a major driver of nutrient discharge. It was
confirmed that small-scale flood events have decreased and extreme flood event has increased in western Japan. This trend le
that study catchment has advanced to polarization which has relatively low flows in base flow period and high flows in flood
events. Accordingly, the capability of nutrient transportation during base flow condition has decreased. While amount of nutrient
has accumulated inside of the catchment during drought period, large amount of nutrient will be transported in first flood event
It is like the first flush phenomenon on urban hydrology. It was confirmed that the mean N:P ratio of the catchment has beer
increased in recent decade. Although changes of human activities might be one of the reasons, it was suggested hydroloc
changes also affected.
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Geochemical characteristics of groundwater and its flow system in Miyagi Prefecture
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Major and minor element chemistry, stable isotopes (H, O, S), and radiogenic Cs (134 and 137) were analyzed for of ca. 20
groundwaters and 30 river waters taken from Miyagi Prefecture from the March to November 2012 to evaluate the groundwate
quality at present and draw groundwater flow system in and around Sendai Plain, which was surrounded by high mountains i
the northern and western end and facing to the Pacific Ocean at the east. Sendai Plain can be divided into northern and south
plains by Matsushima hill, and two large rivers run in the basins of each plain; Kitakami and Naruse rivers in the northern plain,
and Natori and Abukuma rivers in the southern plain.

Groundwater chemistry is different in between the northern and southern plains. In the northern plain, diluted Na-ClI type
shallow groundwater (spring water and groundwater froh® m depth) and riverwater are found in the high mountainous and
hilly areas, indicating that the groundwaters of this area are not chemically immature and residence time would be short to rea
with the soils and sediments to dissolve the salts. Dilute Ca-HCOS3 type shallow groundwaters are found in the plain basin a
results of evolution of the water chemistry. In the southern plain, Ca-HCO3 type water appears in the high mountain area, and C
and HCO3 concentrations become higher in the hill and inland basins. The groundwaters in the southern plain seem to be mo
mature than those in the northern plain. Along the coast, where Tsunami covered the ground in the 11th, March, 2011, seawat
contaminated into the shallow Ca-HCO3 type groundwaters. The highest Cl concentration was 14000 mg/L, however, most 0
the seawater contaminated groundwaters contained “500 mg/L CI. S isotope of sulfate ions also suggests the contamination
seawater. Deep groundwaterX0 m depth) occasionally gives Na-HCO3 type chemistry. Also, high Na-Cl type chemistry
occurs in the deep groundwaters in Sendai of the southern Plain and Ishinomaki in the northern plain. Those would be results ¢
salinization due to excess use or fossil seawater. Thus, the groundwater agi®ersdepth from the surface are commonly at
stagnant condition in the studied area.

Hydrogen and oxygen isotopes of groundwater become smaller from east to west along NS direction, parallel to the coas
and mountains, in the southern plain, however, such a variation is not prominent for the groundwaters in the northern plain. Th
isotope ratios of groundwater change corresponding to the sampling sites but not depths, indicating small catchments of the de
groundwater in the studied area.

Contamination of toxic elements such as As is found from shallow and deep groundwaters. Some of them are presumed t
originate the oxidation of As-bearing pyrite in the Neogene aquifer sediments. As contaminated groundwater can be found ir
the groundwaters from Tsunami affected area, although the relationship of seawater and/or sediments carried by Tsunami to /
contamination is not clear at present.

Radiogenic Cs was not detected from the all samples analyzed here, thus, the accident at Fukushima Daiichi nuclear pow
plant would not cause contamination of radionuclides in the studied groundwater at present.
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Traceability of SF6 and CFCs for Groundwater Flow in Matsumoto Basin, Japan
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Chlorofluorocarbons CFC-12, CFC-11, CFC-113 and sulfur hexafluoride SF6 are primarily of anthropogenic origin, while
SF6 also occurs naturally. Groundwater dating by CFC-12, CFC-11, CFC-113 and SF6 is carried out in Matsumoto basin, centrz
Japan, consisting of Quaternary sediments, in complex land use. CFCs and SF6 concentrations are extremely over record (EQ
in 40 % and 10 % in sampling points of the well waters, respectively. CFC-113 in EOR comes from industrial areas, indicates
the source of SF6 in EOR in groundwater can be separated from industrial pollution of groundwater by CFC-113. CFCs in EOR
must reflect the vertical infiltration of anthropogenic CFCs polluted surface waters in the basin. NO3-N is also likely to increase
with the concentration of CFCs in EOR. The relationship between concentrations SF6 (Csf6) and CFC-12 (C12) indicates tha
groundwater flow can be explained as 'piston flow model’ in shallow and deep aquifers in Matsumoto basin and that CFC-12
of three groundwaters are decomposed under< and pH>8. Although isotopic ratios of oxygen and hydrogen indicate
that the source areas of groundwaters are mountains side of 1,500 m (a.s.l.) and highland of 800 m (a.s.l.) surrounding basin, t
SF6 and CFCs tracers suggest that vertical infiltration of groundwaters from surface to well depth occurs within the basin. It is
modeled that many recharged waters at mountain side move to the basin via river system and recharge again within sedimente
basin. Using SF6 tracer, average residence time of groundwaters ranges from 4 years to 37 years.
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Nitrate leaching in Andisol field under different organic matter management
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