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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

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-P@3 -



AHW16-P04 HAMERSER S EA2016EAS

FRIERILFPDEFERAZOHHMICH (TS FEYEERED R

The feature of the suspended solid movement on an irrigation pond in the Abukuma Mountains

*JURA EXER. B &, EAE BR'. AR BR'

*Tomijiro Kubota', Moono Shin', Koji Hamada', Tadayoshi Hitomi'

1.EIMERFEEIARE - REBEERMESMHAKE

1.National Agriculture and Food Research Organization

0NEIANBICREUERARAAEXICER T IRFILEBCLLID. BERD I THRENMCSICLDLE
BREL. SEOERICAITEEIERO—DEL>TUVS, ZNDH. T OMIECH L\ THRETCsOEhEE= T
BI3CENEBLRETH D, —H. MHIASOBEM(sORHZE(FCHE UT. EROANNSFNDKREE
CreEECsDENRE(CH L\ TIE. EREIECS(C 56D D AFERSCsDEIS (T ERR(CDEL . BEERSIE
(SDEIENEBRIT B ENFEEINTU B, RO T, KREEU RS CsDENEEEMRE TIBIET 30
(F. FTFEVENEBEEICIEIT D ENRBELD,

AAETIE. BEMCSOBBNFRBEL > CLIEBEAOMENRE U T, FEEDENREE FIERILPD
ERENZHMCHIFRIRMERCEDV T, ZOHIECDVWTREEITD, FABELOHMNSE. BEEEREN DM
BERLPICITMT DREHMTHD . RAKEEF. FKEFTI.INTH D, RAZERI2ASD. FHE(EREE
HAITDURETH D, COOERMBERALC S ETHAEDHNSHRENELC DL SKE LR,

FEYEOSAE. BA - REHEDE THIRICH OV TEERKE(C L BRI EBES AV THENER
EEEmRICEE LR, Fle. REF. KU EECEXKESIVEORENTNERAVTEE LT, FHiF

MEEECREZTZ AV CHEYEaEREEEE LI,

01458 B X D NNBEFETOREBHRBICOUVT. FEVEERIEDOINZERTLIZECS. RAGK—5
JUT60.7t. NERER D&, SZHR1 T40.9t. SER 2 T19.8tTH o lce —A. HKIIHSDFHIES. 3t &S
Molce CHELDICINZZRD E. FABHHB TS . AMETAHICERBLULRETETH D, EOHMISTHAT SFHEY
BnS5. 86%deoitlcERL. REF145ERSNTU,

SEE. BEHCSOEREEZ O TR ZEEH TLETZ0\,

F—DO—R  BEROHM. FBEYE
Keywords: irrigation pond, suspended solids

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-P@4 -



AHW16-P@5 HAMERSER S EA2016EAS

BRREAREEICH T SEERERERTN S DYERLEDHTE
Estimation of material flux from an abandoned agricultural watershed in coastal area of
Seto Inland Sea, western Japan

N 1
WEK X iR BiA

*Yuta Shimizu', Kenji Matsumori’

1.8% - RREERMBSMEE R tENEREMRTY 5 —

1.National Agriculture and Food Research Organization, Western Region Agricultural Research Center

REHNS DK - TWRHEZHICK(FIKHOMENEDEEZ T B/26d. ERIIKRBR/IFEE MR
[CSWATETILERW Y FUZBNEIT O c. BRJIFREEILEERELUTAROALEICAIEL TS D, &
KMEAFE R TR E T 3 RIEEE. 6kn'E TR E Ui, N DTIIAEHICKEN. EREt E(CMith A ZEL T
V2R, 200648500 A AR (X FRAK - FosthR87%. MHMEAR7 % KEM6%E L D> TH D I TICHHERZEIC
KO THEMIE LT T/MEHML TS, AARTIEFRRT — I A DLLERIEI D TUL\ 52007 FELIEETRIC. 1}
SA—5 —DFBS IUREEZETV. BESICBEDOIMFBROHEERBRELRI S ET. TNEEE
I L feo KEBDMERZECHESKITOTIDEICDVWTIE. BES3BEODKATERGTIEINES T
IAXA=I—ZRHVEARRS LUOBREXIREESE (ORI E{TOE. MEDRER. MERRBFEHO2H/N
H—=VICIHLCTK - TWREENRELLTc. FICHERDKBENEZHIEHRNDEZEWNCEIDASKELSC
& TSCKEDOIEMZEDETIC KB TIBOVIEBMOZELPARTEORAICER L T, RHENISTRERBHN
DK - TOREICEEE RF T AREENTRI N,

F—O—R ! YE@mX. BENEEMIM. SWATET )L
Keywords: Material transport, Abandoned agricultural-forestry, Soil and Water Assessment Tool

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-P@5 -



AHW16-P0@6 HAMERSER S EA2016EAS

SWATZ FBU\ e, ZIBRRIEICH (T DMENE(C X DREBESREBIIED T
Applying SWAT model to estimate effects to mitigate nutrient losses by improved
fertilization in Ibaraki, Japan

)1 AF b fal sk sxl IO ' X

*Seiko Yoshikawa', Kazunori Kohyama', Yuta Shimizu’, Sadao Equchi’

1. BERIBEAMMAER. 2. M@ hENEREMFR T Y —
1.Narional Institute for Agro-Environmental Sciences, 2.NARO Western Region Agricultural Research
Center

[(Bf] #BEROFHRNFAPREDZH(CE, RAIDREC/KEDORBEILEENEETHSD. KEF
Eb\Fﬁétujtb\é/AﬁL‘NG)ER,Tﬁ((—/E< FIBRNZRENIFRIFHCDONT, RBETIV (SWAT) (CKDFHR

- KEOFAETDS. [BE] EXAT—5(ICEEREDIEM(1nX Y > 1, BRE), TiFIBET—5
(MMXwil,EQ%),&&O@Emiﬁﬁﬁfujy% F(1em X w1, BERBRMAIEH)%E R
L. HIREMEE(C(ISolphy) (HIEYIEMDB)Z, [IRT — I (EMRORKRT—I &ML, BHll(C(dK
fid, BHELEEFHANSEEEEZANDL, KBICEFE S BRKOETERKEZHEMUCAN L. SRS
ERBEBCTIE. =22 —2 3 VHHETE TAKERE R LU TULEH D e ifmtns O FEEKE—EEMNY

TRBOANC—ERETMNDE Lt ZDER. MEMOAONZEF—FEIREL . REREE Daily

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,
-No Org-P. Min-PZFNTz, ZDBR. TROGBAMKRORE EiT—5) SFITA1~2EMDSS.  T-N. NO,
-N. T-P. Ortho-PEEL OBEAUERAZ, ZOBR. HROFRE. SSICOVTIFLVEBEDTE (R*>0.6,
NSE (Nash-Sutcliffe efficiency coefficient) >0.6) MG5SN. R&EE (0rg-N, Org-P, and NO,-N) (D0
t(&ﬁé&fgtm‘ﬁﬁa (R* (& 0.3~0.8 , NSE (& 0.1~0.4) NESNIz, KEMERE : %WJHHEMH@H@E 8 LT

EDERBICKD. NO -NOREER20%BESE D ENFRISTNTZ,

F—DJ—R :SWATEF )L, KREERY. MERRE

Keywords: SWAT model, nutrient discharge, improved fertilization

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-P@6 -



AHW16-P@7 HAMERSER S EA2016EAS

SBKY RO MR (CH (T BKOBINA L RBREREEZTES

Water reuse and Spatial distributionof Nutrient in drought risk area, Marugame plain

“EE WK NBF B2 EmE vRLN RE AN & g

*Shota Watanabe', Shin-ichi Onodera', Mitsuyo Saito?, Yusuke Tomozawa', Guangzhe Jin'

1. EBRFXRER HERIZMERL. 2.MLUXFEXRER RIEEMRZHAER
1. Graduate School of Integrated Arts and Sciences Hiroshima university , 2.Graduate School of
Environmental and Life Sciences Okayama university

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.
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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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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
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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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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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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
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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

“Adb FIR'. ZH KE
*Kazuhisa Chikita', Taiki Shibata’

1.4CEE R X BRI INIKRERNFEF. 2. i0EE8 X FIEFERHIRRER 2R
1.Department of Earth and Planetary Sciences, Faculty of Science, Hokkaido University, 2.Department
of Earth and Planetary Sciences, School of Science, Hokkaido University

tiEE - BRZENLOMRAEEFE RS, BRBRICHDI=DDHA (KHE, BD5, HESRM) D

BNZEZRN, BEITSIHILTSHEN - BZEHCHITIARE L DBRERAZ. 2013-2015FDERIH

5, FEMTERREE2.8 ki/m’ (K5B) . 22.0 ki/m* (BBMD3%) and 32.0 ki/m’ CRERM) 535N
Iz, fitA, COR, BZEHRFE=(148 m) TRERBHEICARE S CEEEE(SEND EEMRBH SN, ZNDith
TEWRE0.50 - 9.3 Wm'E i Nz, 2013-2015FENEMZEFHERZ L, ROBOMTHRSE S BSEMD

TFRRELE DRICIE, FEESTBDOI1T LSITRBOHSNE. MTEICKLDIMTERETE, BZEBOT100

mCBKETEBANAEFEETSD. COCENDS, COEFBEBXIDEIICHE - BZEMICHEBNDEKZARHD, N
(CHTBILBENDEZVABEEICENTLS EHIKTEIND.

F—O—F D HITRUKR. WTFRRE. NLES

Keywords: hydrothermal flow system, geothermal heat flux, volcanic activity

©2016. Japan Geoscience Union. A1l Right Reserved. - AHW16-P20 -



