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Spatial distribution and transport of phosphorus in a hillslop profile in Ichikawa City,
Chiba Prefecture, Japan

A SRR R ETR L R N e B
PIAO, Jinggid* ; TANG, Changyuah; ZHANG, Han' ; SAKO, Yoko'
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!Graduate School of Horticulture, Chiba University

Transport of phosphorus (P) in subsoil is presumed to be minor in comparison to transport in topsoil. Three Soil columns

that located at upland (agriculture land), hillslope and forest (background) were sampled in Ichikawa CityN3538697E),
Chiba Prefecture, Japan. Contents of the total P (STP), organic P (OP) and inorganic P (IP) were determined to assess the spa
distribution, origin and transport pathways of P in the soil of unsaturated zone. In unsaturated zone soil texture is in a sequenc
surface layer (SF), Kanto loam layer (LO), Joso clay layer (CY) and Narita sand layer (SA) of the upper part of slope profile and
SF, the secondary deposited loam layer (SE), clayey sand layer (MI) and SA of the down part of slope profile. Soil samples wer:
obtained from the slope profile at four sites (A, B, C, D). LO, CY and SA is covered the forest soil profile.

In forest sail, the contents of STP, OP and IP were 30-163 mg/kg, 5-63 mg/kg and 19-103 mg/kg, respectively. There average
in different layers were in the order: LOCY >SA, respectively. In hillslop, the contents of STP, OP and IP were 42-1723
mg/kg, 20-1229 mg/kg and 18-839 mg/kg, respectively. The average in different layers were in the order: SF (1564 8tg/kg)
(1349 mg/kg)>LO (494 mg/kg)>MI (492 mg/kg) >SA (91 mg/kg)>CY (69 mg/kg). There were similar changing trends
between OP, IP and STP with the average in different layers. And the contents of OP were not higher than IP content in mos
layers, however, more than twice in SF and SE. Ratios of OP/STP in SF and SE were 63% and 64% which were similar with the
ratios in topsoil of upland profile. Therefore, it is supposed that P in topsoil of hillslope was transported from upland by runoff
and soil erosion. In addition, the average ratios of OP in LO, CY, Ml and SA were 30-52%, lower than the average in SF and
SEin hillslope profile.

STP contents of subsaoil in hillslope were much higher than forest. It is assumed that there was external phosphorus loadin
on the subsoil in slop profile. The results indicated that P transported form the surface soil to subsoil. Moreover, there was a
accumulation on the soil above CY which the depth is 2.8-3.4m than upper LO of A site. The CY is supposed to block the P
transport along the profile. In SE, there was no obvious change of site B and C, showing that the soil of SE may be in saturatiol
status of the P adsorption. And STP contents of Ml and SA were lower than SE. It means there was no a great phosphort
accumulation on Ml and SA. So P could transport toward to deeper stratum with soil water flow. Finally, P would be likely to
enter the groundwater.

The results indicated that the contents of STP, OP and IP varied greatly in different stratum. And this study inferred that two P
transport pathways. One was P transports as particulate form by surface runoff, soil erosion in the topsoil. The other one was
transports with the infiltration of soil water as soluble phosphate in the unsaturated zone. And P is likely to enter the groundwatel
and would be moved towards wetland with groundwater flow, affect the ecological environment finally.
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Nitrogen budget of a headwater wetland
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As human activities continue to alter the global nitrogen cycle, understanding of the impact of increased nitrogen loading to
freshwater systems is becoming more and more important. The study area is a typical headwater wetland, located at Ichikaw
City (35.760N, 139.970E), Chiba Prefecture, Japan. The wetland valley is U-shaped with an elevation of about 16 m above se
level. The wetland receives discharge (both groundwater and overland flow) from an adjacent upland (elevation 26-31m) are
with vegetation consisting of mostly pear orchard. A stream flowing through the wetland valley is recharged by spring water anc
groundwater in the wetland. Average flow rate of the stream all around a year is 21.7 L S-1 at the export of the wetland. The
wetland is with surface area of 48000 m2, corresponding to 4.7% of the watershed. The uplands are covered by pear orchar
whereas the lowland is wetland. The average nitrate load is 501.9 mg S-1 at export of stream and average dissolved N20O load
151.9 ug S-1 at export around a year. Ammonia and nitrite were nearly undeletable in the upland groundwater stream water i
this study.

For the upland, annual nitrogen inputs refer to the sum of fertilizer application and atmospheric deposition, whereas the output
refer to root absorption, N20 emission from soil surface and leaching of nitrogen. Nitrogen fertilizer is 346 kg ha-1yr-1 which
is relative high to other studies. Annual average N deposition by precipitation over Japan was from 7 to 10 kg ha-1yr-1(with a
mean value of 8.5 kg ha-1yr-1) during the past few decades (Hara, 1995). The composition in leaching nitrogen is only nitrate
and the leached nitrate is 202 kg ha-1 yr-1in upland. The annual N20 emission was 5.77 kg ha-1 from the upland area.

For the wetland, annual nitrogen inputs refer to the sum of nitrate leaching from upland and atmospheric deposition of wetland
Annual nitrogen outputs refer to the sum of export by stream, and gas emission. The wetland receives 20652 kg-N yr-1 fron
atmospheric deposition and groundwater which recharge from agricultural upland. The nitrogen exports by stream were 15359.
kg yr-1. The measured emission of N20O was 61.6 kg yr-1 and the calculated emission of N2 was 5218.6 kg yr-1. As a result
our estimate of N retention for the wetland watershed was 26.5%. Valigura (1996) and Whitall and Paerl (2001) estimated tha
N retention in urban watersheds ranges from 25% to 95%, with a best estimate of 40%. From the view of literature, the nitrate
nitrogen retention by mass was extremely low in this study. It is assumed that the high loading of nitrogen is a limit factor of
nitrogen retention in wetland. The reason that the low percentage of nitrate-nitrogen retention may due to the extremely higl
load of nitrate input of groundwater (430 g-N m-2yr-1 or 4300 kg ha-1 yr-1). However, the nitrate-nitrogen retention was 110
g-N m-2yr-1 which is much higher than that (39 g-N m-2yr-1 and 46 g-N m-2yr-1) in study of William J. Mitsch (2005) and
reach the retention level of constructed wetland.

Direct emission factor EF1 was 0.017 which is higher both than the default values of IPCC 1996 and 2006, but was still in
agreement with the range of uncertainty. Indirect emission factor EF5-g was 0.003 which is much lower than the default value
of IPCC 1996, whereas it was agreement with the default value of IPCC 2006. EF5-g value in this study was also consisten
with the result of (0.0025) another study in Japan (Sawamoto, 2005). Ratio of dissolved N20 and NO3- in groundwater rangec
from 0.00026 to 0.0157, with an average value of 0.0025. Using 0.0025 as the EF5-g value would revise the estimation of the
indirect emission from this wetland, resulting of 51.5 kg yr-1. The measured emission of wetland was 61.5 kg yr -1 which is the
same order of magnitude with calculated value, indicating that the method advised by IPCC could reasonable predict the indirec
emission of wetland.

F—TU— R BRI, ISR SR, Rt
Keywords: nitrogen budget, dissolved N20, wetland
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Influence of the Noboribetsu hydrothermal systems on surrounding water regions
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R EUKRMFEE L TV 2 A0iE - BRI R O miiR R AMFE L, SRR OEW 6D H,008 ik Eh b~
SEFEORAKDFGMHEE TN TS RREESID, 1977, BT 2Bl M LEROMEZ KM E FD, T Ot 44k
& LT 90 °Clkm LIEHICEHWHIEAE NG TN TWVDE K, 201D, LA L., HEMET— X OREIC K D Rl
DBUKZRDHERIE T EENTESL T, ERMNEIHMEICIEE > TOARWL, AT, FIOICER] « MR
BRI « BN 230l U Tz, WEIRESR T, BAE RS X B /KIROEFBINZ1T-> TH D, EKEH 51E, 89 COEUK
WNEELTHRELTWS, TOKET—RICHEDHED S OBFRARIE, 2 DO T 2,482 Wint. 3,360 W/nt L 15
b, HED (1968)IC X% KA TD 2,600 Wint & LERZ Y d213 7z, /s, Bk Tdh 2 H2 50 Tl Rk m
TIKIRDO FEE A OB 217> THB O . (B2 EHOME/KIRZEE) & DBIRZHNXS T & TEHIBVKRDJEAND
B LT3, &, FAHETOTCTID Va7 74 —8llA 5, MELS 1.01 Wit ORFRENRBEE 5N, C
NFBUKFRAD D S T L EBRBL TS, 5%, T5 LEZER K0 MICHHME L, Bt OBUKRDOfRIA%Z & X
ITOEDTH 5,
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Nitrogen and phosphorus export to watershed from Water-Conservation Forest
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AWFZE TR & OHRER O 2 1§ 2 iR Z MG 5. T DHIC, MO S OEZR, BOmREA M=
DOHEFFE ZORGE 21T > 725 T e Z2HMNE LT W5, ifGitisid oh 23 1 ERARE T O /KFUKIFIHEM T H 5 (LR G
EECEA (RRpAmERE 7,468hayDFLA BAA AN LA (4,594ha)l UREIEHiATA D/KIRBIEM (2,8234ha)CH %,

IR AR AT Y 1916 I HUSLARE, ST Z7GE R OB EED NARME FEEFEENM TN T0aH, FA
A ERARN TR DO TIEIEFT 30 D S MEN TR UBIE TIEIMEEIC K HIMRIIF L A R IFI ThbN TR,
ZOih, WFE - #FOKEREROK T, EWRHESHFEEREOHEIMEIIN TS,

HEENOFAMNC B % EER LOKEROFHR AR 6.7(2seciCH . ZDH B 3.0(?/sec) IR L+ | & 7 i
ZINIFEIK L, 3.7(?/sec)d NRICHIR L T3, TODl=o%EHE, BEOmFEN &M A L « | =7 JEX L
HDOXLHOKEICKZ B MIFTT LIESEI NS,

AMOmEJRER I, D SRR 2 L W e REFRHORHEEIC X > TEILT %, TORZEERT SDIA
W75 Cld Kareiv(P.Kareiva et, al.,2015 HBi%E L 7z INVEST modebz W C iR A2 #i3t Uz, HHEZE#RTT 572
HOFAVFRE (U~3) 15T

EXPx= EAFxpolx] J(1-Ey) (1)
EAFx=logxYu/logd "Yw (2)
Yx = > (1-AETx/Px)Ax (3)

TTT, xEMICB IS 7Y v ROME, yiZFEBICBOTx K0 E ERICNET 270 v K, uld x O_EFEICHL
BEIEETOFY Y R, widxyDBET 3HEEEEKL TV, polxid x ICBF 2 miEAMEER, EyldZ Uy Ryl
B3R, BOEXMFEHOMIF R, EARXIE x B 2 X mEMBOFEAEEZRLTED QR TELINSEHEDE
N5, Yx LIEKHE x BT 2FHE. Px & IEKHE x I8 2ERKE, AETX &KX x 1B 2285 00Em. Ax b
B IXH x DEFETH %, polx i S.Shrestha (S.Shrestha et. al.,200) & 1)1 [FIK TUERR U7z 7Rbh, B, #d O miEE
T HNL A Wz, /2 Ey ik LQ REHIT 5 C & THEINT B bbb ke U THERH LTz,

5 INVEST modelic & % i E i m OHEFHTINA — /5T ARTEZIRGEES 5 72 DICTiAIROEE X LB iR

T —& (19554E~20124F) &/KEHMT—Z (19914E~20124F) 15 LQ REMER LEEE L Y Y OERT T v 7 AREH
L7z

fi e UC, KRR ORFHREZ B r & LA 0%ER, BomiRE A = OHEEHERIEZ NZ N 5.9251.5(t/yr) 5.9(t/yr)
THO, ZDS>BENAHKDOEDIX0.11.8(tyr) 0.1(tyr) TH-o7z. TDT LA SHIFRAMEDIZE A LIS DE
WTHZ T EMNPASMICEI NI, —J7T 20125EDEEX LB S LQ REMEK LTz & T A%E#E (TN=0.79%Q0.0616,
R2:0.8374) 8% (TP=0.00762Q0.0238+0.004 W\ S #ERMMG SNz, TOXZHOTHEBDZEZE, U VO AmZz R4
% EZFNFN 192.3(tlyr). 2.4(tlyr)192.3TH b #EZHER & 59.0(tlyr). 3.5(tyn)FEEDENH -z, fham& LT, InVEST
model TOHEEHER & LQ U KB EMDEER, DT T v 7 XITZZNZF 59.0(t/yr) 23.5% 3.5(t/yr) 59.39%D %1 H >
e, TNDFEEHSD SR T T 20 TER, PR EN'BTH S L EZ 5N, BREZEORKOEmFEHIEA
ISR R 272 2 EDHASNTH D, MRO X LIHDIKEREDIzDICIIHRORICH B HEOMIEEHE, [
RENEETH S LM E NI,

F—U — R KB, e, 2258, B LQ X
Keywords: Water-Conservation Forest, Non-point sources, Nitrogen, Phophorus, L-Q Equation
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Estimation of hourly nitrogen flux in a suburban watershed using SWAT model

KR 1 5 /NP H— 2 Mk B4R 8
SHIMIZU, Yuta'* ; ONODERA, Shin-icht ; MATSUMORI, Kenji?

Lo ERRRRAS b VU E TS 2 2 — - JSPS-PD? RS KE R EBHA AR AR, S(0l) Rt S
PUREEENTTL > 2 —
INARO/WARC JSPS-PD’Graduate School of Integrated Arts and Sciences, Hiroshima UniveiiNiy\O/WARC

AL, ESMREIKSOREET IV SWAT ZHWT, b 5 ORI HAL TOER ik s OHEE 217> /2o SWAT £
T, KEEBEBXUTTFY X AGM KA K> TR I NG, FICEEFRBICRHELIZETIVTH S, DK -
T - MEEEZES N T — 2 TE R HHTE 2502 > T o AR THEA TN TV 2D, FHEIGEARN
ICHEAM TN B2, HokEZESYEIEROMIC OV TIIMEIT 2RENRDH B EEZBNS, —HT, KIIN
I LT 1S LS RZFNU ORI THIE S NIZRET— X EZHWS T & T, MIIFREEOREHMRE S 18y
MHEMNETH LEEE 24TV a U Z2HATWVWD, 22T, AT, TLREREHZRNZ )RR R
P BT LA TOREREEROHEE 2 il BTz, IERSROMANCIE, NHAKEUKEE T —2Ichz, Bl
I THNE U 72 Pk s K UHUKRE DK E 77— 2 72 W iz,

CORER, 2N HBEMEOZMEEEE (RSR NSE PBIAS) IFHBMITOHEE L L TEHETHE R LZE DD, H
IKEED Y — 27 T &z, EHEMEBOHTICTOVTIE, TRABORMMNRESNS A, LR & ORGE Tl
HBETZ,

F—T— N ZEHRX, R AL SWAT £7)V, AN
Keywords: Nitrogen flux, Hourly estimation, SWAT model, suburban watershed
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BRMRTREC 50 % #URITE (RD, Cs, Sr, BaD#iie
Trace elements fluxes and budgets in two forest watersheds

Ot 81 1 MK BUA L e FER 2
ITOH, Yuko'* ; KOBAYASHI, Masahird ; SHINOMIYA, Yoshiki?

AR, 2 ARBARRDE - HUIESCAT
'FFPRI,2FFPRI, Tohoku

KEANTHH S Nk 2 iapahy, w2k, sy & U TR ERRRICARTE NG, ZTO XS BWEICE, 25, i
HOMICHMBILENTENT VS, HHERERA T, KKHRO TR ICHEHROMETLEN DO, RANZTERT
LB IRMTHEE L TV 3B, INOMEBETCEOFER., HMBX U FRIBOEREZN T O 2 ET S &
LHlT, IKBHOMBICEEDbB LEZ BN, £, 20114 3 HOWESE—H 73 ERELRIC X 0 i & Nzt
PP (B Z ST Cs) OFMEBERN TOBRETHNCIE. & & & EMBICTFIET B2 ERM CEOBEEIC T 54
WRDEAT D, LA L. SIS ET 2 HETCRZOBIEICIIAHD SN2V, AR TIE,. 2 DOHMRIEKICHB T RD, Cs,
Sr, Ba (ZHERINITR) DA —mHINGZ, e HEHOHREEZHS ML, FuRDFRBEITHETHS K BEXU Cakd
Zgh e i Uiz,

FRIRIENIC B 2 i ARSI, B RO, HEEBRHIC IV T ML, RN, HEIK. 8K B IS BRI U 72,
it D E RGN KRIM R DS M L TH %, FIOFBIE X Z N ZNRERF A B X O A EHER S
THb, iz, mEOMEAZ, B EEid e / FB X CILEER, Rl FEBIEAFONTH (45~5544) TH 5, L
U7zl o F BB X UMECEBREONE Z1T-o 2.

KED S HEMRTIANDFA R IZ K, Rb, Ca, Sr, BaCHIFILFIFAERHIDIF 5 DB K © £ | CsiZFAfEETH - 7z,
—J5. WD SO EIE, CsOBFERERHDIZ S NEL ro Tz, FRIBOYIEINIX. K, Rb, CSIZHBW T &k cH
x5 ER LTz, Ca, Ba, StEmiiAEIC W CIFHRED S OWREDHAL D £ <, FilAEHEK T 2 E O EN N
5OMEBTTEDOWEINIEEL T\, Fiz, HHKPORTEOEBEZF/ X —1Z. K, Rb, Cs, Ca, StE& R
FEFTHL L TWED, BalcBW TSI LEHELILTHE 5T, TE, HE/KTOEEN2EIC ER L TO B HSAEE
HoENTEH., FOFRKIGBF S TIERHTH 5,

F—TU— F: ZMiii, Rb, Cs, Sr, Ba
Keywords: forest watershed, Rb, Cs, Sr, Ba
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The percolation mechanism in a forested drainage basin: The Oikamanai River basin

EAREA Y FAE FIA 2 AU Hossain Md Motaleb
MIYAMOTO, Takuto'* : CHIKITA, Kazuhis& ; IWASAKA, Wataru' : HOSSAIN, Md motaleb

VAbHBE R AR AR, 2 ALHE R AR AR A 7R
!Graduate School of Science, Hokkaido Universifaculty of Science, Hokkaido University

TN 3T BRI U, Fsan HE TR FBIc B0\ T, FHIOBEKEDO BV TO/KOEI X225 &
NEETH D, AWZETE, JbiEE - EEE BohERVy) JIREE SR E Uk, S, #moKA B A, 5
EFR OB AL 62.6km2 T HIFF I3 ARFAGT 88.3%68 K UM 10.6%CH 5, F i EL I I HTEE —hd - Wit
DLFE - W - JBS T EBFHIIRIE MR O et « ILEIFEHEEY OHIEIC B %, AT TS mEIC O/ L, Bk
HERENT ENTRHEINDS, HRERERC 4O TR T a7 74 F—FRE L, SBERNAXY b FafiE 50mm
DB iIcR U NMRERE RS 57z, TORE., [ MERIXIZIEHEISEWEZ /R U, KAIET S TR @it
T HEEE. HTH 12%, WEHTTH 19%E RVl & 57z, TOEWEIZ, TERTOmBEKEOMEICA. £
DWIEWMEET 3720, BKIC K BHEBEAOH FKBHEDKZ N EZ2RET 5, )y, EETIEEKEORORE
FEEE (20emBE) DMFEET B 728, BEA NV N TR LB SRR ATH % LR END, TDiz
O, BUEEEEHO BRI S SICBIAZR T TEHED ., 5% FHRENSM TOmR L REEAMBEEDEOD S, K
ERBHIC DOV T R HKIC B 2 BIEMOF 525HMilid 5 2 L 2EZ T\ 5,

F—TU— R B RRE, THKG T T 7 A5 —, REE, W)l
Keywords: percolation, soil moisture profiler, nutrient, river
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FRMRGRIIC 1) B KR O EFUKH O BENE Y & D LIRS _
The radioactivity of cesium in stream water during base flow from a small watershed in
forested headwaters

TGEr AR 1 AR B 25 B 53R 2 KB 5 2 O (B 2 Wik 50 2 B 5 — 2 s v 3 10 HR 2 1T
t B2 i Fi)55 4

SHINOMIYA, Yoshiki'* ; KOBAYASHI, Masahird ; TAMAI, Koji 2 ; OHNUKI, Yasuhir@ ; ITOH, Yuko? ; SHIMIZU,
Takanor? ; IIDA, Shin’ichi? ; NOBUHIRO, Tatsuhiké ; SAWANO, Shinj? ; TSUBOYAMA, Yoshid® ; HIRUTA, Toshihide!

L B B R ZERT B AL ST, 2 ARAFR S IFSEAT, 3 AR S I ZE T ILHRE S FT, 4 RS IRMEE S > 2 —
ITohoku Res. Ctr, For. and For. Prod. Res. Irfdtgr. and For. Prod. Res. InstHokkaido Res. Ctr., For. and For. Prod. Res.
Inst.,*Fukushima Pref. For. Res. Ctr.

B — BRI X 0 g o AABREE AN E iz, BRMEHEHE 2 > L7 NI AR 9 I AS iRy
W, WEOBE M > LSRR ZE U T Uy BEY0W) 1 R0WRA DA RERICE B MIE LTV A REMEN H %,
Z T T, WBEROBHMNRED 57T 2 KB OPEFK O Y > 7 LR & Z ORI OV THE T %,

X, WEERELT GERNE 1163 mm PSR 12.1°C) O BEMEMTT v X —2 HEF A bk 370 22
T, R 1400 14 ) o/ (iSRS 1.2ha KEsn 358~409m EE(REE 0.42) Tiro Tz, MUEIIHERE S (Wb - K
) THb, WEZAF - v /F AT R 4844) IO F FHEEELEERRE 7 < Y MDNRIET %, =AHE L KAT
FHERIEORERICARE U COIREA B Uz, PamvkiE 27358 C LI 1I0LBEE LTz, AT AMHEATK (0.7 p m) 12X D
SRHRE I U T2t IATERE D LEEMAH T« X7 (EK3M B, TLRT7 I R7 0 A7 2T L) 1L Tl
E LT,

20124 6 A~2013 3 HDTF—ZZHWTHGEI LIz & T A, IAEFERROY Y Y L 13TIEEIZE I E <. IR
allze 120 10 2 HIZMRHBERLIRTH > 72h, 3 HICITHOERE FRZR Uz, TKEEORTGKP OTAFEY &~
7 I 137 A OZFNIIREE RIS K B EBYIREBIE L TO A AREMNE 2 BNz, BRiEREDY T Y L 137 LA
FREL [ URRIC, WREZFICE . AR UENMERTH > T2, HERDIZVIHNZ EREYEDOHRENZ L R 5EATH %
&, FEHEERIRENESZICEDN T, BREYEORMN DRk EZ SN,

F—T— R R T L, WK, K, R
Keywords: radiocaesium, baseflow, streamwater, forest
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RN DI CsORATIC BT 5 IRl DF 5 _ o
Contribution of suspended solids to the migration of radiocaesium in forests

/PR BUL 5 e RN 2 5 R B 2 IR ISR 8
KOBAYASHI, Masahird* ; SHINOMIYA, Yoshiki* ; OHNUKI, Yasuhir¢ ; HIRUTA, Toshihidé

PHNIATBOGE NS S IEZET, 2 M ATBOE NARMHE S TFFERTsRILSZAT, ® f S IRMEEN 72 > 2 —
!Forestry and Forest Products Research Instittifehoku Reseach Center, Forestry and Forest Products Research Institute,
3Fukushima Prefectural Forestry Research Centre

BRI  IFEEFT RIS X O ILHIFH OO BERTE Cs TIHERE NI, iV X—EIHifd T izt
S Csid. e DOFEBICIEFNINE HHICEITL TV 5, BUTE Csz2 it LTV A HNM (TH BX T 2 —JEgimiEK
(LL) ITid. BEYIDEZENTNE T ENELL, CSOBITICHEG L TWVWE L EZ 5NN, RHDENZ W, KIFET
3. TEBXULL IZEENBAFR-ES X CRRIBRED R CsEE 2 HlE L, SEMOE 525N T 5T L RHNE
L7z,

IRIRIRI RT3 K O SRAN LT OFHRMRICB VT TFB KT LL ZHIC 1~2 [FREL L 7z, L2 0.45% 1 710 A— k)L
DAVT LT 4 )V Z—IC X ZIEEA, BROWEEEZIC, 7V~ =0 LPFEERR A2 AW T Cs-137THE ZHlE Uiz,

FHIEZR O 20114F 3 HEB KU 4 IR L 72 RIROHMK (AFANTLH) O TFICIE, 14~60 Bg/L D Cs-137WE %
NTEL., KEOIDEERETH > T, TD%. TEFHOD Cs-1370#EE (AFREHRIBREDERE) IZE T L. RlaEDH|
BN Uz, BZICIE Cs-137DORRIEE N —BFHNIC 20 B/ILZHZ B 2 EHH D, TDE IR MREETH > Tz,
HRICBT 2 — s RERED CSIEEOMMIE, LL THBIHIE Nz, Xz, BERO AFMIE X OTEEEILEER D TF,
LL IZBWV T B FARROREZEIMEINI S Nz, LTIV FRE, BRERROBGME CSIREN L BITIK T L. BITEAVNE
{Txoize TNHDMERDNS, TF & LL IS X B HBURTE CsOBATTIZ. ERIIXREYOFTESHRKEL XD T ENHS M
s oY el

F—T— R U T L, B, BT, S
Keywords: Radiocaesium, Forest, Migration, Suspended solid
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RN OO 75 2 KIS BT 27Kk KO 2 LDIIL
Water and radiocesium balance in several paddy fields in Fukushima

B ETF Y ILEER YRGB A TN ARG IR L Bk RN 25 75 B 3 D m] b oy AR s et #d
RN

YOSHIKAWA, Seiko'* ; EGUCHI, Sadab ; ITAHASHI, Sunad ; IGURA, Masatd ; KIHOU, Nobuhard ; FUJIMURA,
Shigetd ; SAITO, Takashi ; FUJIHARA, Hidesht ; KOHYAMA, Kazunori! ; YAMAGUCHI, Noriko! ; OHKOSHI, Satord

U SEBREEEANIIZET, 2 IR R SE I 2 — 3 RIS e v 2 —
I'National Institute for Agro-environmental SciencéNational Agriculture and Food Research OrganizatiGukushima Agri-
cultural Technology Centre

X C®HIC

M Cs OIKFRIRIGE T, 35X O7/KHZ STRIBEIRET T IVBFR O 21, /KT %/kE K THEHE Cso
FREfRIAD N ETH 5. WEIRNOMGHE CsEiBE LKz e LI it D2 % 3/KHIC BT, FRBRIVIC/KARARES 72
1TV, 7Kk K TR Cs DU Z i Tz,

WARER

D) E=R) VT EHE

FWSEANO 3 DD/KA @ O1 FHFHMICHE LTV 22888 m/KH CRE 8D O3 AN FMICHEN TV S (1
B1H) 03 50FMICH L TWA AN (BB TE) 235l LT, 20124 5 AITKHDTA - kO & L,
FEREOHEZRG Lz, £z, KB T, #EEDK, Kok, BRIGKOFEZEA 10, BXOREE - HEA
HIRDRKMTED A R MRACHM LTz, KitEHE 0.025 0 m 7 ¢ )V X —IC X O A(FRE L IRIIRE (SS) I L, GefEifk
FREARIC K O EHE CsIBEZHIIE Lz, KRGS DWW TIFEMIRNC R 2R, Lid & AR CsigEZHIlE L.
O, O, BEEARACEE, KH T8 coREKaZzllE L.

(2) g CsDFRA, FREOHEE

201245 A 23HA 5 20134E 5 A 27 HE TOH 1 ERO/KHOBEHE CsDIN1F, UFOXSICE B Lz, KHD
A« mHKIC KB AD X, /K&, WEE SSO%, BXT, SSEMEHE CSIBEDOBGNBEE Lz, K& N
HokOm AR, R L EHE CSIBEN D, TEVIAIC X 2B LRI, i LKRROER & Z O Csil/
FBELICHEE LR, 7z, 20134 7~11 HD 50~150mmiEED K EWER A N2 MRHICOWTE TN S Z#E LTz,

EREER

FEHHARIIC B B kAD, O, OFNZFNTORKERIZ, $800 900 1000mm i A/KRIZHK 300mm 1300mm 3300mm
Fi/k 2135 600mm 1000mm 7700mme B SNz, OO, ODFKA « H/kBOKEmEWE, 0, OBVl
I OEEIE T SHEEFKOEH DA SN2 LA, HEOREKE TIEOTIXIRE S EHMNSIEE CAEE, DT
FEMHARNC V- AmmidayfEE DIEHDHIE SN, REKEOEFT S 1 A FAICBWTE, FKO FOHE TIZ/KOF
A TR AENTEC ICK B EZ DN, TOREE, SEHATIIKOBAONIKELED, B8 LENEVIRAD
HBELOO, @EOKHAOBMELL FICE &SNT Ehbh oz, KR OREHE Csirs (AFREE SSORD &, K&
% R¥Tld 0.2~0.9 Ba/L, #i#/KTld 0.1~0.31 Ba/L, EKH/KTiE 0.02~1.4Bg/L, KRHKTIE 0.01~0.03 Bg/L T
B, ZOZ LMW SSHMFE LT (—EARIERRD D).

FIKH D CsDIAKIC K ZMAR, K& McX3 AR, REMEKICKZFHE, KEIFEIC XS Cstf
B LRI, TNZTN 103, 107, 10°, 102 Bg/n? DA —X—TH-> 7. Z5| CsiiEl, 10° Bg/m? A —X—LEtH X
h, Znsid, BKHLEORKGHE CsE 012FFICHIE) D 0.2% 0.2% 0.7%tHY L7z, /KENMHD SS B&
UHEHE CsiitttiDiZ e A L&, RIRE, BAERE, T URE EKBFOIEERHICE T TWizh, E~MO KN T HE X
WMHENEREIN. 2O ehs, BKRHEXEREFHOFERK EEZ SNz,

* COWMFEIIERE A OB Y EEIREMIA T 0y = 7 O TiTo Tz,

F—T— R B L, KNG, SR HE, BRE Y E
Keywords: radiocesium, water balance, mountainous paddy field, suspended solid
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NFREEAMTIC B4 B HIOFHERE & Z DR (2) | |
The ch?r?ctenstlcs of sediment load from a coastal forested drainage basin and the
agents (2

FOHE AL T JEHR i 2 ; Hossain Md Motaleb; &4 #A 2
CHIKITA, Kazuhisd* ; IWASAKA, Watarl? ; HOSSAIN, Md motaleb ; MIYAMOTO, Takuto?

VARHEE R ARG AT, 2 AL KPR A R B AR
IFaculty of Science, Hokkaido UniversifGraduate School of Science, Hokkaido University

JeifgiE - FREHITIRRICIE S DDOEIMEE L. T 5 DOFOMNIINE & 72 b7 T 2 WD R BN UE U TRk AR
HI 2RO TH 5. TOMBROKE - HREIRDUE, BIONC X 2 KB RRREAOKE - HERIc b w89 5%, C
DOWIFETIE. WEED—DTH 2 EAEEFADIR AN (K 88%h M) ICFT 5 HidimDFRER ., W)I[/KDTF
WENEIEIEC (m3/s) & WJI1REQ (mg/L) D 1K T — X Z W TNz, ZOREHR, —HOEN TR T, BB
N3 o & (sediment availability)Z ji UC, C~QAHEIX L TIdREHRI D I)L—T D518 (COE—2 Cpih Q DE—
JQp&L O ETLTENS), FRE (Cpk QuANFEIRHCHE), BRXUKKEETRID )L—TDENE (CohQplEN TH
N3) LZTBT ehbhrot. TOXREWORIEIE, HEREY ORERIE DRI 2 RS EER O™ D S
EOIE AR 0D 30~40emPECHRAET 2 8MIARIC K 2 HHRREEE X TWVWa, A, FiREICIZZ
COWEMNH D, THITK IR S BA K TZDZERN LR A XY R BBl Nz,

F—T— F: ARG, LRbRH, et R, BEYE
Keywords: forested catchment, sediment load, precedent tyep, antecedent type, land collapse
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jt(@u i IIM{%%@%}* YikERK, & SR D 2003 FERiTZ D 2L
Changes of mineral composition and load of suspended materials in the Saru Rivel

Hokkaido before and after 2003

B BT i RS 2 W W SR T B e L R At
IRINO, Tomohisa* ; NAKADA, Satosh? : IKEHARA, Ken? ; YAMASHITA, Youhei! ; SEKI, Osamt ; NAGAO, Seiyd

VIGE R, 2 pUEORE, 3 SRS S IS A B T 22 Y, 4 SRR
'Hokkaido University2Kyoto University,?Institute of Geology and Geoinformation, National Institute of Advanced Industrial
Science and TechAKanazawa University

Supply of detrital material from river can affect the continuity, sedimentation rate, and composition of marine sediments de-
posited in front of the river system, which is controlled by the relief, weathering rate, and precipitation of the hinterland. In spite
of the small drainage area, the small rapid rivers in the island arc located under warm humid climatic condition supply a huge
amount of detrital materials to the surrounding seas. In addition, sediment transports tend to be concentrated during floodin
events. In order to understand the depositional history and utilized it for paleo-climate reconstruction, it is necessary to study
mechanism of suspension generation and controlling factor of its composition.

We conducted a field survey during 2005-2011 in the Hidaka area in Hokkaido, Japan, to evaluate the influence of the floodin
mud to marine sediments, promoted by the typhoon precipitation in August, 2003. We selected the Saru River as our target, ar
conducted the river water sampling and turbidity measurements along the main stream and a major branch called Nukabira Rive
Water samples were taken from the surface of flow center of each stream and stored in plastic bottles. The collected water w:
filtered through Millipore filter with 0.4 um opening and the suspended particles were collected and weighed in the laboratory.
Mineral composition of the collected suspended materials on the filter was measured using an X-ray diffraction analysis (XRD).

Distribution of the turbidity in the Saru River drainage shows that high turbid water is localized only to the Nukabira River and
others are relatively clear. The turbidity seems to be supplied only from one local source. Mineral composition of the suspendet
material in the Nukabira River does not contain serpentine, while the upper main stream before the junction with the Nukabire
River contain serpentine. The suspended material in the lower main stream is also characterized by the lack of serpentine b
cause of higher contribution from the Nukabira River. The surface sediment at the mouth of the Saru River also shows the sam
character. We also examined the mineral composition of marine surface sediments supplied as flood mud during the typhoc
event in August, 2003. The flood mud contains the major amount of serpentine, which was not expected from the mass budge
of suspended materials from the upper main stream and the Nukabira River under usual condition.

In order to estimate the suspension loads from the upper main stream and the Nukabira River, we compared the water di
charge and suspension loads and established the rating curve for each tributary. Water discharge data for the main stream v
available from the Water Information System of the Ministry of Land, Infrastructure and Transport, Japan. However, since the
database contains too many missing data for the Nukabira River after 2008, we calculated the water discharge for this branc
using the Hydrometeorological and multi-Runoff Utility Model (Nakada et al., 2012). As a result, the rating curve of the upper
main stream is steeper than that of the Nukabira River, and the suspension load of the upper main stream could be larger th
the Nukabira River at the water discharge>800 m3/s. Therefore, the Nukabira River transports 5-10 times more suspended
materials than the main stream during the usual discharge, which is reversed during the flooding situation.

F—"T— R &), 1)1, 2003458 10+, SEYIHHAK

Keywords: river suspended material, Saru River, Typhoon Etau, mineral composition
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IKTEARIC BT % A USLEE T IV U LQ R7Z FH W Tz B bR I E D HEET &

H3EE

Estimation of Sediment discharge with distributed USLE and L-Q Equation in Water-
Conservation Forest

FRUS R 25 FRA =2 RR RN 3
NAKASHIMA, Ryoichiro®* ; TANJI, Kazunor? ; OKAMURA, Masatc’

! BERSIC AR B BERE, 2 BER AR P EIS A, 3 BIERBAR PR EGIBER « X7 ¢ 75kt
IFaculty of Policy Management Keio UniversiBFaculty of Environment and Information Studies Keio Universitgraduate
school of Media and Governance Keio University

AWFETIE, KM S ORI ZHI E UT, Wi EEOHEET & HEEHHEROMGEZ1T - 7o 1T Hidi
HlERZ2 MaT Ulzo oGl A3 1R AR T O /KR T & 5 [ LIZLR B A ERE G OFAME KA (4,594hays K U R
A DIKJFIBE (2,823ha)TH %o /KIFIREMIIARETI/KER OEH O FEY /AR EHEMTbN TV S, FAERAMK
WDV TIIMENEE LBETIRIBMRIZIZEAEITDONTVARY, ZOD, KIFHEHAE « TR IEHERE - /K
FEEED K TR E SN TV 5,

R EOHEEHTIE USLE(Universal Soil Loss Equatior AV, REMIRED). K(THERED). LSOARE). Clhawt
%), PUREIRE) D BRdTz, FATIT—ZIZ. RBXC LS IEEF35@E OE HEEE R, K 3REtKEfRHeito
T, CldLE (2002) Pl ILiffftn (2010)h SVERR Uiz, & 7z LRI/ i rg 1 B SRR GIS 36 K UREET7KGE
TR/ INABER, AR B OB SRR EL i 5 0] (2010) 36 X UHEEZKIEARES 10 & BT 2% VT GIS T
wmal. HHLKE

RIHEFHRE R Z MEES B 721, NRO i ERGHL TR E iz 1955FE~20124E & TOM) | [ifiE L IFEYIE (SS) 7 —
VT, L-Q AZ/ER LIEMD SST T w 7 A% R, THUTHEERIEKD & 512 NiRICH 3852 L TRl E Nz
HEOHRE T ERINA TEMORH EEEHEET Uz, ZOfH, USLE THEH X Nz EM O -8 97,820t/yr
THH, TNUTH LT L-Q R THHE Nz SST T v 7 Xk 400t/yr(SS=aQb(R2=0.3223))% L. TDIER OHERE THY &1
62,500t/yrCH % T LS MC ENTe, Tads, EEND ALK SSEMEIIER 1L8IIFRETH B LD > TEH
D, NANTEBIRMTHSEEZENS,

USLE X557 RO SEEET ) v RAD TR EZEKT 228K A > ETOFRERZER L TV,
Ko T 97,820(t/yr)D LI L. ZDRICH N9 288 TR E N, E8EX LOFE Tl 62,500(tyr)fE
BOTHERIHELEEEZSND, USLEDFERZ VU w RAICHB &, 2 DDMERICKIIENS T Ehbhotz,
LIS, JREEBMMNZ 549 /N Clim it TP RIE KR E L BB EADH 5 LIS NI Nz, H2ic, AIHTHS
MERE NI E S N fVE REMROSEBMIC B O TRRE L ENRE L RD T EMHLMMC SN, B3I,
TNORHICBWTHEMIYRERT TN LW ENRE R LMHLMCE N,

M UC, USLE L EBROHERE THIEN UG T T 5w 7 AR LT SR, THREDNZ NI Yy RhSmE LT
i, W HERICBWTE T Y Yy RTIRAIERRE N, EE RO E TIC 27T%EERET 5 2 E DAL MMCEN
Too T TWMEATRIE. ERBIOBERI NI A THE RN TH O . Fil L EZ2 S 5 72 DI iE N TR T 2R
HIF ORIE. KA TIEIAIN OO E SR EEO TGN RO 5N 5,

F—T— FKIEBEN, TiiHE, USLE, LQ=X
Keywords: Water Conservation Forest, Sediment Discharge, Universal Soil Loss Equation, LQ equation
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Z Wi s OHRMIREIC 513 2 T HERE - gl 7y 7 _ _
Sediment loading processes in a tectonic and forested catchment: field observations al
modelling

Hossain Md Motaleb* ; 1t fIA 2 ; B4 $ A 1
HOSSAIN, Md motaleb® ; CHIKITA, Kazuhis& ; MIYAMOTO, Takuto!

BB R AR ERT, 2 AGHEE R 2 AR A e
!Graduate School of Science, Hokkaido Universifaculty of Science, Hokkaido University

Exploring fluvial sedimentary processes on catchment scale is useful for studies on the forest management, material cycle ai
ecosystem of short time scale and topographic evolution of long scale. The fluvial transportation of sediment is also related t
sedimentation, material cycle and ecosystem in coastal regions. A considerable portion of suspended sediment discharging ir
a costal lagoon, the Oikamani Lagoon, Tokachi, Hokkaido annually is contributed by the forested Oikamanai River catchmeni
with many tectonic faults. It is important to find out the sediment source in such forested catchments. Here, we have tried to finc
how sediment load occurs by rainfall and snowmelt runoffs in the forested (ca. 90% area) catchment. Grain size and mineralog
of catchment soil and stream sediment, survey techniques, and turbidimeters provide the information that allows us to understar
fluvial sedimentary processes and the sediment source and its availability. Here, a semi-distributed model, ArcSWAT2012, wa
applied to time series of discharge and sediment load, which were obtained in 2011 to 2013. In ArcSWAT2012, the total basir
area (62.48 krf) was divided into 3 sub-basins, as subbasin into hydrological response unit (HRU) based on soil type, land use
and slope classes that allow a high level of spatial detail simulation. In this study we have used the data of didqmat(,
suspended sediment concentration (SECmg/L) and sediment load, (kg/s) of April 2011 to October 2013, weather data of
2008 to 2013, and soil data. Discharge and sediment load simulations by SWAT2012 offer reasonable results. The simulations ¢
sediment load time series and hysteresis analysis indicate that most of the sediment input is coming from sub-basin 2, especial
from its basin slope.

Keywords: tectonic, forested, sediment load, SWAT, hysteresis
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%iﬁ%‘?ﬂ} |5 D)3 NKASTRIF I - MR ZE FINAR L & R RIR R IC K
Interaction properties between river and groundwater with assessment of oxygen isotop
ratio and nutrient concentration

PANTIR = SIS S = Sl - iAW | ol
MARUYAMA, Yutaka'* ; ONODERA, Shin-ichi ; SAITO, Mitsuy@ ; KITAOKA, Koichi 3

VIRERAREBGHRRGRIATERE, 2 ML AR EGEER B A R AR, 3 Rl L BRR R 2 B AR LR 2 R
IGraduate School of Integrated Arts and Sciences, Hiroshima UnivéiGitgduate School of Environmental and Life Science,
Okayama University’Department of Applied Science, Okayama University of Science

In the alluvial fan, there are many palaeo-channels which are composed of more permeable media like gravel and sand, at
many springs and wells on those have been useful for human life as well as ecosystem. These type of the springs have the d
ferent waveforms of the seasonal thermal variation from those of the river or air which is the thermal source. In detail, the phase
shifting and amplitude declining are confirmed in springs. In this research, we examine to confirm the thermal waveforms in
the river and springs and to estimate the horizontal bypass flow velocities in palaeo-channels around the river in the alluvial fan
The study areas are Asahi river springs in Okayama prefecture of western Japan. At the springs of Asahi River, the temperatu
data was collected 1 week interval. The temperature data of Asahi River springs was analyzed, assuming the subsurface wa
flow only through the bypath as the one-dimensional advection-diffusion equation and heat flux from the ground surface depend
on the temperature gradient between the aquifer and the upper layer. The analytical solution of this equation was verified b
parameter fittings with the data.

The Darcy velocity of subsurface flow was estimated about 1.3 m/day. The distribution of one-dimensional subsurface temper
ature in the alluvial fan was simulated that thermal conductive flux from the river exponentially decreased. The flux was mainly
controlled by the advection process. In addition, the heat flux from the ground surface varied spatially from the rivers depend:
on the variation of the heat gradient. Especially, the flux was about 0 at several sites where heat gradient decreased.
Keywords: Surface water-groundwater interaction, Oxygen-18 isotope, Nutrient concentration, Temperature, Alluvial fan
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MR-l N IRES R & 2 D RAZHE A o UF 9 508 — T\ BRI O]
Surface water ? groundwater interaction and its effect on nutrient transport; the exampl

in Hachiro-gata

INEFRE E b R AR 2 RN ECG e T ul &
ONODERA, Shin-ichi* ; SAITO, Mitsuyd ; HAYAKAWA, Atsushi® ; JIN, Guangzhk; MARUYAMA, Yutaka'

VIRBRA, 2 IR, 3 RN R
IHiroshima University?Okayama University? Akita Prefecture University

We examined to confirm the surface water-groundwater interaction in Hachiro-gata of Akita prefecture and nutrient transport
with the water flow. Hachiro-gata have decreased since 1960s. The reclamation land touches mainly at the east and south side
Hachiro-gata. The height of the reclamation land is lower than the lake water level. Water flow in the underground between the
lake and land would have the stable direction from the lake to the land. Because the eutrophication often occurs in Hachiro-ga
lake, the nutrient would accumulate in sediment. We installed three piezometers at the bankside of the lake and reclamatio
land, respectively. The water levels were monitored from September to December in 2013 and water samples were collected
September and December in 2013. We confirmed water flow from the lake to the land with the gradient of from 0.05 to 0.1. In
addition, DOC and nutrient concentrations of groundwater were higher in the land than in the lake and lake water. The lake wate
has recently eutrophic condition, and so many organic matter originated from phytoplankton are deposited. The porewater in th
lake bottom near the bank had the high nutrient and DOC concentrations. Based on this research, we can make a hypothesis
nutrient conversion from the lake to the land with groundwater flow.

Keywords: surfacewater, groundwater, interaction, nutrient, Hachiro-gata
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PO RHANC BUF 5 /KDFREFR, 2R EMEEA A > O L2 DODVT _
Identification of flow system, sources and behaviors of major anion in a typical soil water-
groundwater continuum hillsl

O HIE L AL W RE A SR
CAO, Yingjie'* ; TANG, Changyuah; LI, Xing' ; KANG, Zhiwei! ; PIAO, Jingqid

TR AR
!Graduate School of Horticulture, Chiba University

1 Introduction

In the hydrological system, headwater catchments are source areas for water, nutrients, sediment, and biota for larger steal
(Sidle et al., 2000). Unsaturated zone is an important pathway for nutrition leaching in headwater where baseflow dominate
(Costacetal., 2002), and the leach pattern is mainly controlled by soil texture and corresponding hydraulic properties. In this study
an intensive study including soil physics investigation, long-term monitoring about the soil water and groundwater hydrochem-
istry and sources identification of nitrogen by nitrogen isotope are conducted to describe the conceptual soil water-groundwate
flow system and discuss the factors controlling the local groundwater hydrochemistry.

2 Study area

The study area is a typical headwater catchment in Ichikawa City (35.760N, 139.970E), Chiba Prefecture, Japan (reference
The annual average precipitation is 1,316mm, with the maximum monthly precipitation of 226.5mm/month in study area. The
annual average temperature is 15.6 oC while the highest temperature of 31.2 oC occurring in August.

3 Result

From the surface, there are sandy loam (0-1 m), loam (1-2.5 m), clay loam (2.5-3.2 m) and sandy clay (3.2-4.5 m). The poros
ity shows slight increases from 0.68 at the surface to 0.78 at depth of 4.3m. Due to the occurrence of the Joso clay underlyin
the loam, the Ks of layer below 3.2 m in depth about two orders lower than the loam and sandy loam. The vertical profile of
changes little with an average of 0.30.

The average background values for Cl-, NO3- and SO42- were 17.64 mg/L, 0.33 mg/L and 1.52 mg/L, respectively. At the
pear orchard, Cl-, NO3- and SO42- concentrations increased dramatically due to anthropogenic inputs of fertilizers. The averac
concentrations of Cl-, NO3- and SO42- were 32mg/L, 233 mg/L and 85 mg/L, respectively. The concentrations of Cl-, NO3-
and SO42- in groundwater of the valley in average are 35.17 mg/L, 129.67 mg/L and 2.39 mg/L, respectively.

4 Discussion

Base on the soil texture of the cross section A-A, there are three flows, interflow along the slope (1), local groundwater flow
(LG) and regional groundwater flow (RG), and all of them finally dischage to the valley wetland. In average, the groundwater
discharging to the valley at S4 is consisted of waters from LG (43%), RG (56%) and | (less than 1%). Mixing ratios also show
seasonal variations. In winter, the ratio of RG with an average of 68% is larger than LG (32% in average), which implies that
lateral discharge of groundwater is the dominant factor controlling the groundwater flow in the wetland. While in summer, the
contribution of LG becomes higher, and the ratio of LG has exceeded that of RG in May and July, showing the strength of
recharge from the upland to LG.

5 Conclusion

An intensive study including both hydrochemical monitoring and numerical simulation are applied to discriminate pollutants
sources, evaluate pollutants behaviors and predict long-term effect of soil pollution to local groundwater.

Base on the soil texture and physics investigation, three runoff components interflow (I), local groundwater flow (LG) and
regional groundwater flow (RG), are discriminated in the hillslope soil water-groundwater flow system. Two anthropogenic pol-
lutants NO3- and SO42-, which have been approved keep conservation in both soil groundwater according to isotope and redc
analysis, are treated as traces to separate these components. And it is found that in average, about 43% of groundwater con
from local groundwater recharge (LG) and 56% comes from regional groundwater recharge (RG). The ratio of interflow (I) only
takes up smaller than 1%.

Reference
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Contrasting vertical phosphorus profiles in sediment of Hachirogata ; considering watel

flow effect
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IHiroshima University Graduate School of Integrated Arts and SciedGraduate School of Environmental and Life Science,
Okayama University}Faculty of Bioresource Sciences, Akita Prefectural University

Coastal shallow lake sediment play an important role in the lake eutrophication process, it should be considered importar
sinks and sources of phosphorus. The accumulation and regeneration of sediment nutrients would be affected by some hydr
logical process. Lake Hachirogata is a shallow eutrophic lake located in north of Akita City. It used to be the second largest
brackish water lake in Japan before the land reclamation project finished in 1977. A salt water barrier has been constructed at tl
outlet of the regulating reservoir through which water is discharged intermittently out to the Japan Sea. There probably exists th
water flow from lake water into sediment due to the lower altitude of the farmland than lake water level after the land reclamation
project. We would like to research on the sediment phosphorus accumulation and its activities base on the sediment phosphor
profiles, in consideration of the water flow effects. In order to better understand the possible change on lake phosphorus cycle t
land reclamation.

Two core sediment samples were collected by piston core sampler (7-8 cm diameter), in east and west part of the lake (col
HL-1 represents the core samples near river mouth area, core HL-2 represents the core samples which was collected near I
reclamation area) during the investigations in September 2013. Samples were sliced at 1cm interval then centrifuged for extrac
ing pore water soon after sampling, pore water nutrient and chlorine ion were determined in the laboratory with a spectropho
tometer. The advanced SEDEX methods was used in sediment phosphorus fractionation.

Our results shows different pore waterGind nutrient patterns between two locations. In HL-1 core, it shows an increasing
trend of CI- from around 50mg/L at surface to around 500mg/L at bottom, however in HL-2 this profile shows relatively a
constant range around 40mg/L. Both the DTP and DTN concentrations from the HL-1 core showed an increasing trend toward
bottom, and they shows relatively constant and low in the HL-2 core, respectively. In sediment P fractionations, Iron boundec
P comprise the main phosphorus species in HL-2 core, which comprises 42-72% of total phosphorus. this value is 15-28% il
HL-1. Based on the dating information calculated®®Pb, it shows a larger sediment accumulation rate in HL-2 than HL-1 but
with higher phosphorus burial trend in HL-1.

The sediment pore water profile shows significant change after the land reclamation project. Due to the enclosing of the sluic
gate decades before, the changing from saline environment to freshwater could reflected by gradually decreasing trend of Cl
profile towards current in HL-1. The pore water DTN DTP molar ratio shows large variations in HL-1 core. In HL-2, the low
Cl~ and DTP in HL-2 provides an evidence that the diluting and transporting pore water phosphorus by water flow from lake
into the sediment. On the other hand, it shows high sedimentation accumulation rate and sediment P accumulation rate in HL-
core site, both at about 3.5 times of the HL-1 core. The supplying of relatively oxic lake water in into pore water may inhibit the
iron bounded phosphorus releasing from sediment, decrease and average the mineralization process in sediment, this chang
sediment could also be reflected by high phosphorus content, high phosphorus activities in HL-2 core. The increasing in sed
ment nutrient may be resulted from filtration by water flow into sediment, enhancing the sediment accumulation. Large mobile
phosphorus trapped in sediment may increase the phosphorus releasing risk and intensify the algal bloom in Lake Hachirogat
Due to the high sediment phosphorus content and high activities in core HL-2, it would also be a considerable pollutant resource
brought by water flow into coastal groundwater. The detailed results on sediment phosphorus property would be described in tt
presentation.

F—7— F: Lake Hachirogata, sediment, pore water, phosphorus fractionation, water flow, land reclamation
Keywords: Lake Hachirogata, sediment, pore water, phosphorus fractionation, water flow, land reclamation
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Effect of DO fluctuation on the manganese cycle around the sediment water interface ii

bottom of the Lake Biwa
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sity, 2Ritsumeikan University Research Center for Biwako Sigma

Enrichment of Mn and As in the surface of sediment has been reported from various lakes in the world. This enrichment is
generally caused by the precipitation/adsorption of Ma@d arsenate after upward diffusion of #nand arsenite. Lake Biwa
is a typical example, in which clear enrichments of Mn and As within thin surface enriched lagesnf) of sediment were
observed. However, progressive hypoxia recently reported from the lake can induce release of these elements into water colun
(Yoshimizu et al. 2010, Itai et al. 2012). In order to reveal the dynamics of Mn and As in the lake bottom, we made geochemical
survey through determination and speciation of Mn and As in sediment, porewater and lake bottom water. According to our
estimation, total Mn and As in the enriched layer of Lake Biwa was roughly 10000 and 240 tons, respectively (ltai et al., 2012).
These amounts are ca. 1800 and 12 times respectively higher than the inventory of these elements in Lake water, suggesting tl
releasing a portion of Mn and As from enriched layer can be a cause of large increase of these in lake water. The speciation «
Mn and As in sediment determined by X-ray absorption fine structure (XAFS) indicated that predominant species of Mn from
surface to 2 cm depth was MaQ@vhile divalent Mn, likely ionic form, was predominant below enriched layer. Similar to Mn,
oxidation state of As was gradually changed with depth, i.e., arsenate was predominant in surface, then arsenite and As in sulfic
becomes predominant toward deep. These results suggested that Mn and As in enriched layer should be reduced when DO le
in lake bottom becomes lower. The flux of Mn and As from the lake sediment to water column estimated by porewater profile
were 3400 - 16000 and 400 - 1800 mg fnyear !, respectively. The fluxes were higher in deeper part of the lake in which
sediment character was more reducing than shallower part. With progressive hypoxia, this flux should increase. The monthl
monitoring of DO and Mn level in lake water suggested that Mn level in water above 1 m of the lake floor increased from
August to December with the highest level was ca. 100 times higher than the baseline level. This trend is consistent with the
gradual decrease of DO during thermal stratification period. In the bottom water, the threshold DO level where apparent Mr
release started was estimated to be 5-6 sigOThis value is higher compare to the inter-annual DO minimum ever reported
(<4 mgQy/L). If 40% of Mn released from enriched layer then completely mixed in whole lake, the Mn level becomes 0.6 mg/L
which corresponds to lethal levels of some crustaceans and insects. Although such an extreme situation is unlikely, continuot
monitoring Mn and As levels is important to safeguard the lake ecosystem and food supply.

F—U— R B8, AR, < VT, bR, MUK, (LEERE
Keywords: Lake Biwa, dissolved oxygen, manganese, arsenic, pore water, speciation
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Current status of the research on the phosphorus dynamics in the coastal groundwat
discharge area
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Distribution and sources of uranium in Okinawan rivers, Japan
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MOCHIZUKI, Akihito * ; HOSODA, Kd' ; SUGIYAMA, Masahitd

U HERREA RN - BRETENTZER

!Graduate School of Human and Environmental Studies, Kyoto University

We measured natural background concentrations of dissolved U in 194 Japanese rivers and the highest concentrations we
observed in two Okinawan rivers in the limestone region, the Hija and Kokuba Rivers (Mochizuki and Sugiyama, 2012). How-
ever, the U concentrations in the earth’s surface of their drainage areas are relatively low and therefore the mechanisms of
supply to these rivers are of interest. In this study, we determined U concentrations as well as major chemical compositions i
17 Okinawan rivers and estimated the sources of U supplied to these rivers.

The major chemical compositions of the rivers in the northeastern region of the island were the Na-Cl or Naypé&x)
while those in the southwestern region were the Ca-gi§Pe. The Ca-HC@type composition is derived from the dissolution
of limestone, which is widely distributed in the southwestern region. The U concentrations in rivers were much higher in the
southwestern region (32 - 3500 ng/L) than in the northeastern region (5.6 - 18 ng/L).

In the 11 rivers with Ca-HC@type compositions, the limestone-derived fraction of U was estimated using the concentration
ratio of U/Ca in the limestone and the Ca concentration derived from limestone. The U concentrations were almost explainec
by the simple dissolution of limestone in 6 rivers, but this mechanism could not account for the concentrations in 5 rivers with
higher U levels (710 - 3500 ng/L). These results suggest that the U in these 5 rivers is supplied by other mechanisms, such :
selective dissolution of U from rocks in the drainage areas by carbonate ions.

F—U—FR: OIS, A
Keywords: Uranium, Okinawan rivers, Limestone
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Longtime behavior €50 yr) of Groundwater Quality with Dissolution of a Ryukyu-
limestone Aquifer in Okinawa Island
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NAKAYA, Shinji * ; YASUMOTO, Jurf ; PHAN MIN, Ha' ; AOKI, Hideto! ; NAKANO, Takuji?

VIEINRZE, 2 BRERR
IShinshu University? The University of Ryukyu

Dissolution of a terrestrial limestone layer by chemical weathering is one of the most important factors affecting the carbon
cycle and the transport of calcium from the land to the ocean. Residence times of sulfur hexaflugy)den¢Sehlorofluoro-
carbons (CFCs), as well as their chemical composition in the groundwater, were investigated to estimate the longtime behavic
of field dissolution of the Ryukyu-limestone aquifer on Okinawa Island, Japan. The Ca,s(HBC¥) and Pceg increase with
groundwater residence time. The field dissolution of Ca was estimated to be 0.090 mM(Ca)/L/yr, with groundwater Ca ranging
from 1.75 to 4.0 mM/L. The increase observed in groundwater alkalinity andos8€r time (0.170 meq(HC£-SQ,)/L/yr; 16
to 34 yr) implies that the groundwater acts as a,Gtk through chemical weathering of the Ryukyu-limestone aquifer when
groundwater C@(gas) concentrations range from 1.0% to 4.5%(logRe®™-1.35 atom). The (Ca + Mg) content of groundwa-
ter was also affected by groundwater alkalinity (H3(50, and NG; derived from fertilizers used on Okinawa Island. These
findings imply that the influence of fertilizer and the high partial pressure of groundwatgo@@he dissolution of Ryukyu-
limestone aquifer may not be negligible. pH decreases with dissolution of the Ryukyu-limestone aquifer.

F—U— R HUTIK, RS, TaAE, wrdieR, /N7 v (eiies, MEA S
Keywords: Groundwater, Limestone, Dissolution, Residence time, Sulfur hexafluoride, Okinawa Island
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Rapid procedure for d15N and d180 determination and identifying nitrate sources in agri-
cultural watershed
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WHEE A A4 > DZEHE (5 PN) BRUME (S 180) ZEFNIALLIE. ZORIFKICKX DEHEOMEZE L. 1ERIFEORE PR
BEth YR - ABEHNE L O AERIHTE % N L—Y—Tb %, LR (Casciotti et al., 2002DFHFEIC & > T,
§ 1°N & § 180 DKEEB X T2 EEROMEREN e L I o Tz, HED (2008)1d Z DFiEZHWT IRMSICX D
§ PNBXU S BOZHIEL., BEHE/KIHIC BT 2 MBREEROAMROMNTPIHEOT 5R2 2 HE Uiz, & IR,
Z— b2 75— (Matthew et al., 20L1PBAFEIC & > THEIND ATREL & o Tz AWFZEE. Y TIVEARICE TS
T Tl 67V T ORlERE L, BEAA DS PNBXT S B0 OFRIKEHEI T Z & St bd 2 2 L2 I
L7,

AWFEOFER, BIY > 7T IL% IRMS M LD SRS > T )VEE A L, fitk & E CHlEkE2E B DDV > 7L A )—
Ty R 2MHICRE L, lo. Fr U T HADANY I L7556 ISR SEZEOMHAREZ F L. 283 A b OHljkic
I UTzo AR, EDEE O EIIIERLEEHERF L, 214 LAY FDOAENFRIET S728, IRMS OFLFEAH
RENBEATHEAMENE LV, THIC LRI, B2 E T 5T AOSMICEEHTE, WENRA XDOFAEPDE
X - THHGBREDOZEIC L HIR T X %,

AWFZETRIFE L Ie Rz VT 3K, 82 i R7K 2 B KIR & 9 2 SR B LBE O /K AR /K B ChEE A
FD§ BN & § B0 ZFHI LTz, #ERHHD § 1°N-§ 80 T b5, 1)JIZKFRORSEE A A 13 ISRk & FHKIC
kU, RIS X 21EG - BREIRICHEARS L IHEOFZEBIIHIT/NT WS 25 M Lz (K 1),
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Casciotti K. L., Sigman D. M., Galanter Hastings M. Bohlke J. K. and Hilkert A., Analytical Chemistry, 74, 4905-4912, 2002

Matthew R. M. and Casciotti K. L., Analytical Chemistry, 83, 1850-1856, 2011
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Study on Effect of Rainfall Distribution and Rainfall Intensity on Discharge at The Con-
centration Point of The Basin
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In resent years, the damage caused by flood comes obvious because of unprecedented record-breaking rainfall event or larg
recorded rainfall. Because of this situation, river planning starts to be looked at again in Japan. For example, it has been reports
by MLIT (Ministry of Land, Infrastructure, Transport and Tourism) that even if total rainfall is the same when the rainfall distri-
bution differs in a basin, the discharge at a reference point may differ (refer to MLIT). In other words, it is necessary to innovate
a new intellection considering the difference of rainfall distribution when creating river planning.

This study aims to clarify the relation between rainfall distribution in a target basin and peak discharge at a reference point
The authors therefore verified how the peak discharge at a basing point responds to rainfall distribution at an intended basil
Moreover, the authors examine the impact on discharge at a reference point if rainfall intensity increases or decreases in a bas

A target basin of this study ione upper river basin. In addition, largest recorded flood of this basin is Kathleen typhoon
which 3-days accumulated rainfall is about 320mm(refer to document of Japan Society of Civil Engineers) in the basin. First, the
authors separated the target basin into 4 parts (refer to document of Science Council of Japan). Then, we did runoff analysis ft
a number of rainfall distributions using this typhoon event as basic rainfall pattern. The conditions of this calculation are, first,
average rainfall offone upper river basin is the same in every rainfall distribution. Secondly, soil condition and geotechnical
condition do not change in every case. After that, we compared every peak discharge at the reference point. Moreover, the a
thors also did runoff analysis using a number of average-rainfall over watershed 0.8, 0.9, 1.1, 1.2 times as much as basic rainfe
event. And then, we compared the peak discharge in the same way.

In consequence, the authors indicated that peak discharge at the point of reference was about fro/2@8R8800r/s in
which case rainfall distribution differs. These range of valueisi%o in contrast with basic design flood @neriver. In partic-
ular, the peak discharge of the reference point becomes 2Z@9@mmore in which case heavy rainfall intensity occurred in a
watershed nearby the point. Furthermore, it was found that the range of values of peak discharge grows wider as average-rainf
over watershed builds in intensity. Therefore, flood exceeding the designed level is necessary to be defined newly and exactly |
Tone upper river basin.

Keywords: rainfall distribution, runoff analysis, peak discharge, average-rainfall over watershed
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Increasing Water Level in the Viethamese Mekong Delta
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ANhFL - AarFvE, UKo, Em LA, MBI TR E L Vo B EREIRZTEZ T eNEEINTY
%, . TIVENICEBT BN EFEDHRE SN TOED, ZOFRKIC DOV TIENT LEHASMICE > TWiR, %
TC. AT, WK EROKKE UT, (U @hiEbs (VA A7) OHERRIC K 2ILEE OB 5 kg
FIFSREDIR R, (2) ¥ L. (3 I RO 3DDHEREEZ, TIVRICHITF B KMEF DN 2115 12,

FRFTICIE A T M RESHEL TW5 2L S OKN T — 2 ZFIH Uiz, a4, WFTEARIE. 19874Eh 5 200640
20MFITH %, £, FERIDIKNAE GER DR E/KNL & FEROFRAUKNOZE) & HKNZDFETEZRIH LT, ik
HHERTTIVEEEH Uz, T B, BRIHEEKN T —2 2R LT, ERaKN, EREkNZMt L, Z2hZ
NO LY RZRDTz, THFIHZRICBE U T, mrpIEBhdMER S iz ) 7130KRG 3 e, JRIE /KRG 2 T
V7 EEZBTENTES, ZT T, TNFNDMHBEEZFEET %7261 MODIS/Terrad 71 % -7 + T % MOD13Q1D
NDVI (Z#RfREGE - 250m, REEIfMGE - 16 H) ZFIH L7z,

F9P. WD ATV ZDONHERZE Rz T A, FIENCE, A MG, BN OMED FNETHZEH Lo KkEL ., #H#
i EFOF B KELZIFRTNT ENbhoTz, THIC, CanTha My Tho & o 72 [ BEHF o AREIC A > 7z
WETH->TE, LIRMSOHKE D FINEFHZKELZITB T ENEEH I N, &, WONS 120F Ll FAkE
(FIEILER) Tld, @& D & EiD S DHBOHERZF TS T ehbh o Tz, ERE/KA, REKAICE LTI,
TR BN BN T, wem/Khl, REKUNEEICHEN N LY RTh - Tz, BHIFHZLOHEEHERICE S &,
PR TR EN SMEZ Y 7HRBICHLR L TED, LI, AVRY T EDEBEMEDT Vv &, RVYEyTE
BT ZMBEDILADEE TH >z, TNHDOFEREZERGDE LT A, RE/KMO LR & XA 7K IXIE & A
E—HLTWVARV, RIKNO ER EREKNO EANR NS Y — it ZFHiNEEUKOZE X O N O BN K E
W=V THaT D, wmE/KNO BRI, HXHRERKMO FROEENIKE N EEZ 5N,

RNT, MR P AR, Bt TR L RIS TS L IRELT. ThFNOBREHE Lk, T
IV ZBEBOFIN BN ONAED kLY REHRENTZE T A, 2.4mmlyeadifl FRDMH E Nz, BARKN D FREICD
WT, BE/KESWRTHE CHESNIHISICE T 2 FREIX 7.3mmlyearCH > 722 &b, BEXZ. 4.9mmlyeary
AL N EHEETE %, 51T, 7.3mmlyead FREICEK 5T, {IIKADOEEMERNED X S I L LI=DhiRE L
Too SERERMIDT—2 D5, fE/KAD N LY R ZRZET 2T Lic k> T, il RS K UHIEL RO k-
T a0T =278t Uiz Z LT, HitLieT—2ty M X BEFRKMZEIF U, 504EMER T X U 1004E/ER DK
Ay, MR HIEIL RIS K > THEERICIR o e OV R Tz, FDORER, 50 FEMERDKAIE I T 1L 7HFEMERIC,
1004EMERDIKNIIE 2L 2 FERICIZ > TNBD T W o7,
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