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Nitrate sources and processes of rivers in the Lake Biwa watershed: Synoptic surveys u

ing nitrogen and oxygen isotopes
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In order to clarify the pathways and origins of dissolved nitrate (NO3-) in rivers flowing into Lake Biwa, Japan, three types of
scale-coordinated surveys of concentrations and isotope compositions of NO3- were conducted: (1) synoptic river sampling c
32 representative inflow rivers, (2) two rivers in catchments with different land uses, and (3) intensive samplings in a headwate
catchment. The d15N-NO3 was significantly positively correlated with the population density of each catchment. A mass bal-
ance model assuming the d15N-NO3 and the flow rate of sewage effluent was developed. The model simulated the relationsh
between the population density and the d15N-NO3 reasonably well, suggesting that the dominant source contributing to the ir
crease in d15N-NO3 was the sewage effluent. The spatiotemporal distribution of d180-NO3 of rivers, especially in the headwate
streams, suggested the possibility of the addition of atmospherically derived NO3- through precipitation and snow, although the
d180-NO3 in soil system of forests in the headwater catchment showed the high nitrification potential and replacement of at
mospheric NO3- by the microbially produced NO3-. In general, the d180 of NO3- in rainwater is remarkably higher than that
produced by nitrifying bacteria in soils. Accordingly, the d180-NO3 can often be used as an index of the impact of the atmo-
spherically derived NO3-. While soil waters20cm depth had a strong signal of the atmospheric NO3-, the d180-NO3 in soil
water decreased in the deeper soil horizons, indicating that the dominant source of NO3- in this soil profile was nitrification. The
net nitrate production of this soil profile was about 18 kg-N/ha/year, and deposited nitrate was about 6 kg-N/ha/year. Assuming
that the annual mean d180 of deposited NO3- was 60 permil, and the mean value of bacterially produced nitrate in soil wa
about 0 permil, the average value for soil NO3- pool could be "15 permil. However, the observed d180 of the soil and ground-
water was 0 to 6 permil and remarkably smaller than the above estimation based on annual mass balance. This suggests that
gross nitrification was sufficiently higher than net nitrification rate, and the major portion of NO3- produced in soil was reused
by microbes. In forest-dominated catchments with natural drainage systems, a slightly elevated d180-NO3 signal remained i
the stream water even during base flow conditions. This study demonstrated that multi-scale, multi-isotopic investigation is ¢
promising strategy for describing the spatial distribution of NO3- sources synoptically and is useful for evaluating the influences
of land use change. The data set used in this paper is the first comprehensive collection of isotopic composition of NO3- in river
of a large-scale basin in Asia.
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Natural abundance measurement techniques of stable isotopes have been utilized as animportant analytical tool to study n
terial cyclings in biogeochemical research. Nowadays, this technique has become a general research tool for ecological ar
environmental research fields. Because the natural abundance of stable isotopes change corresponding to the basic proce:
(i.e. mixing, kinetic reaction, chemical equilibrium) that control material flows, we could conduct the following three kinds of
research from the isotopic analysis of the inorganic to organic materials:

1) The analysis of the kind of the potential sources and their contribution

2) The analysis of the rate limiting reaction and the factors that control the reaction

3) The verification on whether the status are in chemical equilibrium or not

Especially, in the environmental research field, the primary way in application of stable isotope techniques continued to be fol
the analysis of the potential sources and their contribution. For example, food source analysis was general done by the measu
ment of the isotopic compositiod*C, '°N, 34S) at the individual level of some organisms, while the food web structure could
be analyzed at the community level. As for the analysis of nitrate isotopic compositien'f0), the origin of nitrate could be
revealed.

In my presentation, | would like to show you how powerful the isotope analysis is as a tool by reviewing my field isotope
data in various aquatic ecosystems. The following five case studies will be introduced: 1) The diversity in N nutrition among
wetland plants in Midorogaike, Kyoto, 2) The difference in food web structure between lotic and lentic ecosystems revealed by
comparison between an oxbow lake and a main stream in the Shibetsu Basin, Hokkaido, 3) The food webs fueled by methar
derived carbon in the Horonai river, Hokkaido, 4) The relationships between watershed characteristics and 15N abundance |
stream nitrate and various organic materials in Shiga, 5) The quantitative estimation of irrigation drainage by running a four
source mixing model in Ibaraki.

Isotope mixing models analyzing the kind of potential sources and their contribution can be useful to examine whether river
ecosystems are supported by material loading from its watershed or by regenerated compounds within river ecosystems. Becal
the 1N natural abundance in organic and inorganic materials was roughly explained by the isotope mixing models based on th
watershed landuse patterns, Japanese river ecosystems are likely to be supported by the material loading from the watershec
terms of N cycling.
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Groundwater is an important water resource in Kathmandu valley, Nepal. It shares about 50% of the total water supply in the
valley. In recent years, there has been a marked expansion in water demand due to population and industrial growth. It has le
to heavy consequences on the groundwater levels and well yields, which are being declined (JICA(11880)the nitrate
has recognized as a major pollutants in shallow groundwater. The objective of this study is to identify the nitrate contaminations
under the shallow groundwater hydrology of Kathmandu Valley, Nepal.

The 35 shallow groundwater samples were collected public and domestic wells (depth of well are 5-20m). The nitrate-nitroger
and oxygen isotopes were determined by denitrifer method for the pre-treatment and analyzed using mass spectrometry (Serce
Cryoprep and Hydra 20-20). And the water-oxygen and hydrogen isotope were analyzed by water equilibration system (Sercor
WES and Hydra 20-20).

The water-oxygen and hydrogen isotope values are suggested that annual rain water could be the primary source of shallc
groundwater recharge rather than river water. The nitrate-nitrogen and oxygen isotope values suggested that human waste is 1
major source of nitrate contaminations in shallow groundwater. Furthermore, the existence of a clear slope between the nitra
nitrogen and oxygen isotope values indicated the occurrence of denitrification process in the shallow groundwater.

Reference:
JICA (Japan International Cooperation Agency): Groundwater management project in the Kathmandu Valley, Final Report to
Nepal water supply cooperation, 1990.
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We investigated denitrification and its influence on nitrous oxide production and consumption processes by measuring nitroge
and oxygen isotopes ratio of dissolved nitrous oxide and nitrate, dissolved nitrous oxide concentration and other chemicals i
the groundwater at Kathmandu Valley, Nepal. Nitrous oxide productions in a groundwater contaminated by nitrogen compound:
were often investigated in the agricultural land. However, there are a few studies about that in urban groundwater. Nitrous oxid
productions in the urban groundwater may be important as a nitrous oxide emission pathway in the case that groundwater is us
as dalily life water and heavily extracted.

Groundwater samples were collected from 36 shallow tube wells and dug wells (2.8-21 m) in Aug. 2009 and Aug. 2010. We
collected the samples in a glass vials at plastic bucket filled with the groundwater to prevent gas exchange between groundwat
and air. mercury chloride was injected to sample to decrease microbe activity in the sample. Nitrogen and oxygen isotopes of n
trous oxide and nitrate data and dissolved molecular nitrogen data showed nitrous oxide in the groundwater at Kathmandu valle
was produced by denitrification or denitrification and nitrification. Moreover, dissolved molecular nitrogen data showed nitrous
oxide was strongly reduced to molecular nitrogen by denitrification. Nitrous oxide production, consumption and consequent ni-
trous oxide concentration was considered to be mainly regulated by nitrate pool size. As the one of this reason, denitrificatiol
can easily occur in the groundwater at Kathmandu valley because of high dissolved organic carbon and low dissolved oxyge
concentrations.
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Analysis of indicator bacteria presence affected by hydrologic factors in groundwater of

Kathmandu Valley, Nepal
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The relationship between nutrients and pH in lakes as an implication for biogeochemica
cycles in continental rivers.
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The earth’ s surface environment is determined by the interaction of the atmosphere, the ocean and the land. The river play
an important role on controlling ocean chemistry by chemical weathering. The transportation of dissolved material and particle:
chemical by the river is one of essential components to the ocean chemistry through the geological time scale. The research fie
in this study is Fukushima Prefecture, Ibaraki Prefecture, and Shizuoka Prefecture. According to surface geological map, | gc
spring water samples from the catchment of several lithologies, andesite, basalt, granite, granodiorite, gabbro, mafic metamorpt
rock, limestone, and the sedimentary rock. 25 samples were collected. This water quality characteristic of 25 samples could k
divided into three groups: Ca-HCO3 type, Na-HCO3 type, and Ca-(SO4+NO3) type. The alkalinity in ground water is an index
that shows the level of the progress of chemical weathering. High alkalinity provides a good proxy for the degree of the reactior
with more minerals. The alkalinity was associated with high concentration of calcium ion.
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Soil organic carbon redistribution in Japanese cypress (Hinoki) using radionuclides
Soil organic carbon redistribution in Japanese cypress (Hinoki) using radionuclides
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The forest cover of Japan (68%) is ranked among the highest of all nations, and its plantations, among the largest, are compos
mainly of conifers (41%) dominated by hinoki and sugi tree species located in steep mountainous area. Given the huge carbc
stores in this considerable land cover and the significance of the forest soil as a path in global carbon networks, understandir
soil organic carbon (SOC) flux in forested areas is essential. We evaluated the potef@iBDj6Ph.,, and{137}"Cs to assess
SOC and soil erosion in hillslope forested area. Consequently, findings demonstrated a strong correlation between SOC and bc
radionuclides. Bu{210}"Ph.,, showed a superior relation due to its chemical advantage to the cation exchanging sit of the soil
fabric. Using DM model, net soil and SOC loss of 0.7 +/- 0.8 (SOC loss: 0.13 +/- 0.16) and 1 +/- 0.4 (SOC loss: 0.2 +/- 0.08) t
ha ly~! have been estimated based{d87}"Cs and{210}"Ph.. , respectively. In conclusion, due to strong relationship with
SOC, natural and continues fallout nature and the presence of considerable concentration in tf&l&?h.,, could be an
alternative independent tracer to study SOC redistribution rate in forested hillslope starting from the very beginning of litter fall
than{137}"Cs. This study contributes to efforts in developing a model to quantify water induced soil and SOC redistribution
using{210}"Ph.,, in forested area as a part of endeavor to credit and mitigate carbon-induced climate tribulations.

00000: Soil, SOC, radionuclide, redistributiof137}"Cs, {210} Ph.,,
Keywords: Soil, SOC, radionuclide, redistributiqi,37}"Cs, {210} "Ph.,.
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Study on the origin of He and non-anthropogenic sulfur hexafluoride in groundwater in
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