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Applicability of EUROSEM for surface runoff in forested slope plain
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Sediment yield in agricultural area has been environmental and economic problems in many countries. In order to restrail
sediment yield and to conserve water resource, scientific watershed managements are required in many watersheds. In USI
(United State Department of Agriculture), USLE model (Universal Soil Loss Equation) was developed and applied to many sites.
USLE model is empirical model, and requires long term observation data. Then, physical based models, such as WEPP (Wat
Erosion Prediction Project) and EUROSEM (EUROpean Soil Erosion Model), were developed and applied to watersheds wher
long-term observation had not been conducted.

In some Japanese forest, forest management, such as thinning, has not been conducted fitly in these years. In poorly mana
forest area, sediment yield with surface runoff has occurred and supplied suspended solids into stream, reservoir and coastal ar
However, in forested watersheds, application of these models has not been conducted frequently, and it is required to valida
and apply these models based on observation of meteorology, forestry, pedology and hydrology.

EUROSEM model is one of the useful tools for evaluation of sediment yield in forested area. In this study, hydrological
applicability of EUROSEM is discussed. EUROSEM is a prediction model for sediment yield, which was developed by European
Union in 1990s. It consists of hydrological and sediment sub-models, those are physical-based process models in non-stea
state. EUROSEM has been applied to agricultural areas in Europe and China, for example in watershed of Three Gorge dar
Yangtze River. On the other hand, it is not applied to Japanese forest area frequently, where sediment yield is reported recently

In Central Research Institute of Electric Power Industry (CRIEPI), we have been conducting observation for sediment yield
since June 2010 in Akagi testing center, located in north Kanto plain. The observation system consists of 3 sites, one ope
field and two forest stands. For open field, precipitation was observed using Laser Precipitation Monitor (LPM,THEIS, FRG)
consequently. For in two forest stands, vegetation, meteorology and hydrology survey were conducted. In vegetation surve)
canopy analyzing and forest floor survey were conducted in every months. In meteorology survey, precipitation was observe
using LPM consequently. In hydrology survey, surface runoff was observed in experimental area with 2m length and 0.5m widtt
using tipping gauge continuously. Soil moisture and temperature were observed in every 10 minutes in experimental area.

In these two forest stands, EUROSEM hydrological sub - model was applied in 35 storm events, and siumlated surface runof
was validated based on observed data. EUROSEM hydrological sub model was applied to 10 storm events in previous study ar
appeared to simulate surface runoff for storm events with rainfall intensity between 2.0 - 5.0mm / 10mim. In this study, surface
runoff was simulated well in storm events with rainfall intensity larger than 5.0mm/10min using infiltration rates lower than those
in laboratory experiments.
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Distribution of trace elements in 3 small rivers and the surrounding geology in the North
Osaka prefecture, Japan
Distribution of trace elements in 3 small rivers and the surrounding geology in the North
Osaka prefecture, Japan
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The Rivers Yono, Ibaraki and Minoh, that are tributaries of the River Yodo in the northern part of the Osaka prefecture, Japan
flow across the Paleozoic-Mesozoic sedimentary formations and the Ibaraki granitic complex. Waters from these rivers hav
been used for domestic purposes and some trace metals have been reported in concentrations above the environmental stan
limits. Previous studies have shown that the sedimentary rocks were the sources of trace metals, especially arsenic, whereas
granitic sequence of quartz diorite, granodiorite and adamellite is believed to be the source of rare earth elements (REES). |
addition to track back of the origin of these trace elements, the transportation phases and the geochemical budget of trace met
along the river flow are examined as a first step to set up a simple transportation model. Here are presented first results.

Results showed that the geochemical patterns of riverbed sediments matched the distribution of the source rocks. The ge
chemistry of trace elements in river water is likely controlled by the weathering of riverbed sediments. River sediments from
sandstone and quartz diorite contained high amount of trace elements and yielded high concentrations of trace metals in rivi
water but low concentrations of REEs. Comparatively, river sediments originated from adamellite contain lower amounts of trace
elements but river waters flowing across this formation showed to have the highest concentrations of REEs. O/H isotopic ratio it
river water pointed at the meteoritic origin of the water in the upper reaches of rivers and the contribution of groundwater in the
lower reaches. The fractionation of trace elements regarding the different size pools of total concentratiom abd®.22:m
filtration showed that most of the trace elements were transported withk@#2um phase. Temperature of river water seems
to influence the concentrations of elements, as concentrations increased with increasing temperature throughout the year. T
role of organic matter (likely as colloidal carriers) is limited since an inverse relationship was observed. Water mixing calculation
with major and trace elements yielded accurate geochemical budget mddél€rror), where as redox sensitive species induce
large errors of>15%, even on few meters distance along the flow path.
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Seasonal variation in oxygen stable isotopic ratio and nitrate concentration in a mountail
agricultural watershed
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An Overview of Recent Hydrological Models for Estimating Pho osphorus flux
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Water pollution and arsenic behavior in the Red River, North of Vietnam
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TR D FACZZRR PRSI - F LFEN T LIS NIE 3% T4 414 J834 T 5.0(meg/L) HiRD/ AN Tl 2.4(meg/L),
A 223N T 2.1(meg/L) FFRD/N/ AT 3.4meq/L)TH>7ze TANA LN/ A DB TREMITLTWSD, 20
JFRRIER T ) TV fRZEER E 32 R S EA KL D S RIBEDKOBMADRD 205 TH 5. KFANDZHRDOTFS
WSk DEEZ « IKEFRNRLEDZED S EHENTH B, TN AEATIZIKD § 18053-9.9~-10.0%0. 5 2H 73-69 %o
ETH%5, —FH. v7 V)T VlRZEEE § 5 XHTIE S 18055-12.9~-13.0%. § 2HH-91~92% TH %, TF4
HAEN ADHFEITIE S 180/H3-11.6~-11.9%0. & 2H H-82~84%TH %, w7 > U TV LURD SHFHAT S HJ17KiE
TREANOKEGHOZEZTML TVDE EWVZ 5,
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Estimation of water balance in a coastal agricultural catchment using SWAT and HY-

DRUS Model.
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Quantify the rate of ground water recharge and clarify the water balance in watersheds is basic and important for efficien
ground water resource management. It is particularly important in regions with little rain which face with the risk of water
shortage. However, the rate of aquifer recharge is one of the most difficult factors to evaluate. Especially, the former methoc
of groundwater recharge estimation, are normally subject to large uncertainties and easily to cause errors. Recently, there a
several attempting for estimation of groundwater recharge using distributed hydrological models in the world.

The Soil and Water Assessment Tool (SWAT) Model is one of a physically based and quasi-distributed continuous time hy-
drological model used to estimate water budget in previous researches around the world. SWAT Model has been implemente
for watershed hydrology related issues such as estimation of surface water flow and groundwater recharge rate. We could mo
specific testify the groundwater flux combined SWAT Model with HYDRUS Model which is a software package for simulating
water, heat, and solute movement in two- and three-dimensional variably saturated media. The objective of this research is 1
estimate water balance and to clarify the groundwater recharge parameter in an agricultural catchment in the Seto Inland Se
using the SWAT Model, and to estimate the groundwater flow using the HYDRUS Model.

The study site is located on the southern part of lkuchi Island, which is one of the islands in central Seto Inland Sea. The
orange groves cover approximately 50% of the total catchment area. Due to the small annual precipitation (approx.1000mm/y
with large inter-annual variation, Ikuchi Island is facing a risk of water shortage in the serious dry year.

As input to SWAT Model, topographic data (10 m grid), soil map (1/25000), land use map (1/25000) and weather information
were used to build and calculate the SWAT Model. Evaporation was estimated by the Penman-Monteith method. Simulatior
time periods is 2000-2013, including warm up period of 2000-2003 and calibration period of 2003-2004. The calibration was
conducted using the Sequential Uncertainty Fitting (SUFI2). The reproducibility of daily discharge in calibration period by the
model was found to be acceptable (NSE=0.69, RSR=0.56, PBIAS%=E8).75). Amount of groundwater recharge is ac-
counted as the water discharge into aquifer except the flows which are eventually discharged from aquifer, such as return flow
into river and amount of water moving into the vadose zone.

The result shows spatial difference in groundwater recharge rate. About 10 times higher groundwater recharge rate was four
in middle and downstream areas. While middle and downstream area are indicated the main groundwater recharge area, upstre
is small recharge rate due to steep slope. Groundwater recharge shows smaller volume than river discharge, it comprise abc
17% of total precipitation in annual average consideration. From the comparison of water balance calculation, it is found tha
both of river discharge and groundwater recharge fluctuated in high precipitation year of 2011 (1,527mm), low precipitation yeat
of 2005 (781mm) compared to average balance. In high precipitation year, groundwater recharge rate increased about 6 tim
than in low precipitation year, the increasing of river discharge is at about 2.5 times.

Consequently, it was confirmed that spatial and temporal variation of groundwater recharge rate in long term. And we coulc
estimate the long term water balance base on these information. However, it is noted that this result may include some uncertain
and chance to improve. Seat model could not reflect the groundwater flow, simulated with HYDRUS Model on the groundwater
flow could provide us with the groundwater data. In the presentation, more detailed data cover long time periods and result
testifying groundwater level variation with HYDRUS Model will be displayed.

F—"7— F: Ikuchi Island, SWAT Model, HYDRUS Model, groundwater recharge rate, water balance
Keywords: lkuchi Island, SWAT Model, HYDRUS Model, groundwater recharge rate, water balance
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Seasonal variation in nutrient dynamics in the tidal zone of Yamato river
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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 I¢
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 nutrient dynamics 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. In addition, model simulations were also conducted. Spatial variations i
radon (222Rn) concentrations and the difference of hydraulic potential between river waters and the pore waters suggest that t
groundwater discharges to the river channel in the upstream area. In contrast, river water seeped into the groundwater in the riv
mouth area. It may be caused by the lowering of groundwater level associated with the excess abstraction of groundwater in tt
urban area. The spatial and temporal variations in nutrient concentrations indicate that nitrate-nitrogen (NO3-N) concentration
changed temporally and it negative correlated with dissolved organic nitrogen (DON) concentrations. Inorganic phosphorou:
(PO4-P) concentrations showed the increasing trend with the increase of the river water level. Based on the mass balanc
nutrient reproduction from the river bed was suggested in tidal reach during a summer, especially phosphorus was large.

F—T— F: FEZAb, RAEEEE, TR, 5, ) v
Keywords: seasonal variation, nutrient dynamics, tidal river, polution, phosphorus
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Examination on the classification and ecological index of ponds based on the stability o
stratification
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We aimed to examine on the classification and ecological index of the small ponds based on the stability of stratification. The
seasonal variation of the stratification was examined using the monitoring data of water temperature in multiple depths in the -

different ponds located on an island which is highly influenced by agricultural activity. DO, fluorescence, nutrients data were
used for the evaluation of ecosystem condition.

xThis research is supported by the Grants-in-Aid for Scientific Research (A) (No. 25241028, Shin-ichi Onodera).
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Rc})?b/kamagnetic profiles of sediment cores in Hachirogata : effect of a land reclamation
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We examined the influence of land reclamation on rock magnetic profiles in Lake Hachirogata. In this lake, all flowing rivers

exist on an east side and a large reclamation land touch at west and north sides. Two sediment core samples were collected at
eastern central (HL-1) and northwestern bankside (HL-2) sites in this lake in September 2013, using the 1m piston core sample
(7-8 cm diameter). HL-1 was 77cm and HL-2 was 78¢ii i <GAIERRHE, 1 U /=R O h RN 58317 T E
SN DV CHIEEINCERER UTze BREEIZH Tem3DN T IRIRD T 5 AFw 7 F 2 —T Z Wiz, HL-1 /05 3316, HL-2
M5 34MEFF S NT, BREVRE ICRARIZ ImEIRTE UTee Z D%, JRERAC CRlERINE, FiRFEHAL (isothermal
remanent magnetization IRM) #lliE, =p7 IRM EXFEBNEI ISR 21T - 7o mREERMIEIC I Bartingtontt 8 MS2 & >/
Y=z Wiz, HRERIE TIHEMEICZ DD S DENR LNz, LEORHCDE 3|, FEL., ZE L TH
SNTAED Tz R O R & UTERH Lz, IRM BBEINC EEERHESE MMPM-10 7 OV A 7% X A ' —7%
HW Tz, SERE N, BB SSM-85A ¥ —ii /15t 2 VT IRM JIlEZ1T> 7 IRM JIE I3 FRRI G LoR s
PFETICRKE S FERIEDNEN 572D T, LEDF 2 —TFRUS DV T 1 EIIE Uiz, 1.3T THERS E N7z IRM ZBIf5ks
4{t (Saturation IRM: SIRM) & U7z, HL-1 O =77 IRM EXBEEATHEIE ISR SRR 3 £ N 2 BEPEREYIHEE D 7= It
N7z, BOANLE. BIEENER TDS-1CEGHEIE 2+ D B Rttt 5 TDF-8 BUHiiEEE 2 FH\ 7z, TDF-8 35V ERHiY, 2
25nTLURE Tl LT3, 4Elid 80,120,180,240,280,320,360,440,520,540,560,580,600,64,6805 B R T HVE
%??9 f:o

HL-1 TldiitieR & SIRM B EJTICIah > TIRA 9§ 72" Uiz, CAUSREMERYIOSHED LTICEmLTw5
TERTBLTWVS, =57 IRM BIFEENEHIERD 51, EOEMEE Soft KA MEL TWa T EDNHLNTH > 7z,
TRIE 0760cmdD Soft ii/71d 2407280°C & 5607580°C TRUEI D2 R UTc, TDT &M 5 HL-1ICHE NS LRI
BFR/RTIZAL, RTINIA b, ITXZAFTHEAREMD @V, L L, HL-1 BSEARD Soft 771 2407280
CCRMGERA 2R LTeh, 280 CLLETIEHEP M L, 3607440C TIRIF R THM S N7z, HL-1 FLEHEIE SIRM/X
EEholleh, JLAV% A (FeSy) Za ATV HRENNH %,

HL-2 D =57 IRM BGHRESERRTRIZ 2T OJFHET Soft A EBLL Tz, 7z, 2407280°C & 5607580°C T Soft
oy DRBE D 2R UTc, TDT EMDS HL-2 DEEREMEIYIE HL-1 ERICSF R/ RTIRXA b, ITANRA |,
T IREZA N THBAREMEDNE . HHERITERE 457 76em T EAICDTICHEML., #E 30740ecm T AfEZ R LTz,
PRIZ 0730ecmid A ICiA g 272 R LTz, SIRM BHRER & D MR D . TR 58cm TR AMHZ R L7z,
B 58cmI oD JEYE & [EX T Hard iR DD IC KE o 7z, 3 58cm®d Hard )57 1& 680°C TIHRE S Nizizd,
XA (FeOs) WaFENTVAE T ENEZBNS,

PLEDEKSIC HL-L & HL-2 DAEARE ST A—RIFFNZTNARZEAZRLTEBO . JEHETH LHEZzED, A
BRI AR A O ] 5 Iy DR b2 KL TV S RN D % 6

F—TU— R BRI, HERY), S amis, T
Keywords: Lake Hachirogata, sediment, rock magnetism, land reclamation
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WA NIRRT TOT R « S0 LMGROZE R 0B K U Z DO BFiA]
Spatial distribution of radon (222-Rn) and radium (226-Ra, 228Ra) in the coastal seawate

of Seto Inland Sea and its con
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Arsenic distribution in porewater and coexisting sediments of Kumano Basin, Nankai
Trough

7 7
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b ZE G FKIE R THAERBEE R o TV b, RIS, N T TT2 a4 Y ROV )V &, v T
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Research on dissolved inorganic phosphorus concentrations forming process in a forest
mountainous stream
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Since the ecosystems of river, lake, and ocean are supported by P supply from terrestrial area, it is important to understar
the mechanisms behind the P discharge from the catchments through the aquatic system. It has generally been considered t
loss of P from a forested area through a headwater stream is small, because it is preserved tightly within forested ecosystem.
has previously been reported that heavy rainfalls lead to a large P loss from forested catchments, and major fractions of export
P is particulate form absorbed onto soil particles. Therefore, many studies have focused on particulate P load during high flov
condition. However, it has been still poorly understood about the controlling mechanisms of sources and transport of dissolvet
inorganic phosphorus (DIP), which is directly available for organisms. In order to explain the controlling mechanisms of DIP
discharge, we conducted field investigations on the DIP dynamics through the elemental hydrological processes in the hill slope
of a headwater catchment, and illustrated the spatial distribution of DIP concentrations of the stream network in meso-scals
catchment.

The study site was Fukuroyamasawa experimental watershed located in The University of Tokyo Chiba Forest and Inokaw:
watershed including Fukuroyamasawa. The size of Fukuroyamasawa is 1 ha, and that of the Inokawa watershed is 503 h
Through fall water, stem flow water, litter layer infiltration water, soil water, groundwater and stream water were sampled once
every two weeks from August 2013 to November 2013. Rainwater was collected at the meteorological station located near b
Fukuroyamasawa. In Inokawa watershed, flow observation and stream water sampling at the point with various watershed ar
on low-flow period in September 2013 and December 2013. The samples were filtered by 0.45 micrometer membrane filter
immediately after the sampling. Then DIP was analyzed using molybdenum blue (ascorbic acid) absorptiometry.

The average DIP concentration of rainwater was 0.2 micromol / L during the observation period. That of through fall, stem
flow and litter layer infiltration water were 0.9, 1.7 and 10.9 micromol / L respectively. DIP concentration felt remarkably with
soil layer passage, and the average DIP concentration of soil water, groundwater and steram water was 0.6 micromol /L. DIl
concentration in Inokawa stream water ranged from minimum limit of determination, 0.1 micromol /L, or less to 9.2 micromol
/ L. When we investigated the relation between DIP concentration and a contributory area, DIP concentration differed in abou
2 km2 or less, and it increased at the larger than 2 km2 as the contributory area became large. There was a strong positi
correlation between DIP concentration and EC.

In Fukuroyamasawa, it was shown that DIP added during canopy passage was almost absorbed in the soil layer at patrticles, a
was removed from the water, and hardly contributing to the outflow to a mountain stream. EC is an index for underwater dissolvec
matter concentration, and it turns out that the amount of the dissolved matter concentration of mineral origin is shown at Inokaw:
watershed. Therefore, the relationship of DIP concentration and EC has suggested that mountain stream underwater DIP mair
originates in bedrock weathering, and that the spatial distribution of DIP concentration is determined with the contribution of a
groundwater course which passes bedrock.
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Mixing of river water as deduced from major component concentration, Sr and S isotopic
ratios in Tama River, Akita.
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R EIMNE, ZO EF GEEID I ERREKED S5ifgt: (pH=1.2), @& (T=98°C) DIFIKMEAT %728
N E T KD TH B, ZOREMEERTID % T2dIC, IRRKZEWIFREENCHRIT 2 ERDPRESN TN S. A
e cid, WIIKOFALZRDEERLA ha Yy F o LB X UHRERNMNKLLE S L—Y—2 LT, ROEFHRIC K D)
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FRRITERERICEA SN, AIE THRIENz05, BRI I NS, KEOIRRKE, A4, W4
VIBENE L, REBNREEDNEW (6%4S=31.8%0). & 5ic, HAMURIC XKD, WV ILAAVIEEL A OV FY
LAZ VEENG LR, AbaryF T LENALEE R, G7SrFSr=0.7068. #EH) INHUH & NiziRREKIE, BRI
FINARICETRT 5 F TITESHR 20%F TH)IIKIC X D FHFRE h%. 5, I“IZIS(JIL}: DEFRICED 8%E THINEIN
%. TO®%, HYIIEDERE TODWIZICELZRTIER, (ZIFRATZLREIFERCMHICKS. £z, pHIEH
IS T7TETENTS. X bayF U LRNMAELICDWTIE, j(ﬂgf)\ 0.704Q ‘:F‘*Dﬁ’{ﬁ %M 0.7068 BT RO
mu TNFTNOWIBOME %7 KB LT 0.7049-0.706DFIPH T 5. Lizh > T, FEKD THLNIZK D 7R K

D> ED LIZEGERIEALNGZWD, ZIFFAMRRIESEGRZ RS, M OERNAKLLIEKED SO,2~ Y 31.8% T,
HEYI AR SR < OFJIIIKD SO2~ DED 6.575 0 L 8.8%C, TALZANN TR LN 7 DOIREEHR & IZIXA CE
GEBMNAENSE. TNHEOFEENS, EINCBITFE2E5RT 25 LHRDEAEEZRICOWVWTEET S.
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Feature of distribution of radioactive cesium in irrigation canal
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FANOt > I 137DiEE (120~210kBanT2) LG LTz, ZORER, THUKEEO—HZR &2 < OIS T, K
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Current status of the groundwater use in an island of the Seto Inland Sea: a case study
Ikuchijima-island
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