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It is proved in bunch of studies, ambient air particles, especially PM, 5 will have the effect on the
cardiopulmonary system by inducing ischemic heart disease, stroke, COPD and etc., while the
mechanism is still not clear now. Based on the progress of our research team and the researches on
the health effects of ambient air particles over the world, the present study proposes the study
direction that the exposure to ambient particle and its constituents could regulate the gene
expressions and generate abnormal expressions through bio-molecular interaction, thus cause
vascular growth disorder and dysfunction. Following the cell-organ-body law, the study is designed
from the two levels: cell and animal. After identifying the main chemical components from the
PM,;s samples sampled from Beijing and Kanazawa, we will do the in-vivo and in-vitro
experiments by the treatment with eluted particle and its main chemicals. The vascular endothelial
cell and C57BL/6J mice will be used as model cell and animals. After the analysis of the damaged
or modified genes and target proteins, we may preliminarily understand the major influential
components. Furthermore, we can understand the molecular pathways by analyzing genetic and
epigenetic alternations in organisms after ambient air particle exposure. And then the genetic or
epigenetic mechanisms of PM,; s on the vascular development and function could be revealed.

PM, 5 is the most serious air pollution problem in the east China and even in the whole country. A
matter of course, the adjacent areas around Sea of Japan will be affected. By the present study, we
can on the one hand understand the difference of toxicity of PM,s, and on the other hand try to
understand the difference of the contribution to vascular diseases of PM, 5 in two countries.
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We sampled PM; 5 in nearly the same time in winter in Beijing and Kanazawa in 2016. We

divided the samples into two parts, one for the analyses of the constituents of samples, another

one for the treatment of cells. Although the systematic study has not been finished yet, the

preliminary results are showing below:

1.

The PM, 5 and its constituents of two sites: 1) the average concentrations of PM, s in
Beijing was 54.3+46.4 ug/m’, while the concentration of TSP in Kanazawa was
18.9+8.1 pg/m’ of TSP; 2) the PAHs in the two sites differed by about an order of
magnitude, with total mass of near Ing/m’ in TSP of Kanazawa and over 1 pg/m’ in
PM, 5 of Beijing.

We used two identically sized chambers for exposing animals — here we chose ApoE'/' mice
as model animals. The ambient air was ducted to the chambers though the pipes directly
from outside (the real-world) by a suction blower and delivered to the chambers by the inlet
duct on the top of the chambers. The only difference between the two chambers was the
presence or absence of a high-efficiency particulate air filter placed in the inlet duct. After
exposure, the pathological analysis of aortic arch showed that the plaques area in the particle
exposure group increased significantly compared to the particle-filtered group.

We extracted the PM, s membranes of Beijing and Kanazawa by ultrasonic and used
the extraction liquid of PM, 5 to treat the human endothelial cells and hippocampal
neuron cells by same concentration. We found that the amount of cells decreased in
both sites and the effects of PM; 5 in Beijing was more serious. Simultaneously, the
epigenetic analysis results showed that the global DNA methylation and the histone
acetylation level of treated cells increased. The qPCR and ELISA analyses results
showed that the expression of RNA and protein of the vascular endothelial growth
factor decreased significantly in the Beijing samples, while for the samples from
Kanazawa no significant change. All these meant that after the exposure of ambient
air particle and its constituents, 1) the development of vascular was disturbed. And
the epigenetic modification could be one of the main candidate reasons, which need
to be studied further. 2) The toxicity of PM, s in Beijing was higher than in
Kanazawa. 3) the detailed mechanisms need to be studied deeply in the future.

The deeply research is still kept conducting, the hippocampal neuron cells experiments

has been finished yet. The comparison research between the samples in the two sites in
Beijing and Kanazawa can help us to understand how and what composition of ambient air
particles affect human health.
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BAEMERIE /) (MU/ml) Z8E L7z,

AV T = AR U 7= MU/

EFEAE AN (MU/m) = ORHRRE(02 mD)
IR (V.2 I

FERIB L OEE

~ U ADOEFERRE], it BIEERME AHZUTICE D, 2 hr—Le LT
A A B K A e G L7c L 2 omEid, &5 L2 TTX o (2.5 MU/ml) &
WEIEE LV 2.56 MU/ml & 720 . HBFERHABSE KOFEIRNEE G X D mE~0%
BILRNZ L BHER LT,

Zhicxt L. A VA=K A LT & 3B No. 2 & No. 4 TlI~ 7 AR
9., BEMHEL IMUmMl R e o772, £72. No. 1 & 3DE—WaER5L-E
TIE~ U AOBSERERIT 14 77 41 RICHER v, FMEEIEL 1.28 MU/ml & 720, ot
DOFEME (2.5MU/ml) D432 ->7-,

INHOENG, FiEto TTX BEEERAMHI N 25735 &, No.1 & 3DE—W
1£6.35MU/ml £ 720, =7 ZAR4ELELT- No. 2 & No. 4 TIE 7.5 MU/ml VL | & 725
7o THUHOfEIZ, AR GRS R JOHHIE) Of TR =T CHRR Sz 4
F‘i/&éji:@{¢fﬁf§iﬁﬂ'@ TTX BFEAEH#H S 7.2~12.5MU/ml (Shiomi &, 1992) |2t
WD,

AREBRNS, AAREBIRE RSN A Y H=T, fhoHug & [FFRE O TTX It
YER#NHR 128> Z E BT o T,

AR I, KERIE? E DB L0 570255 Z E N TE R T,
Rk 29 AEFEIZ BV TIIARBFZEERE DK D 0D HIL TN D Z &b | JkIR Y 70 3B
EAITH ZEICL Y EHEBCOWT RN EMZ D& 2T 5,

RiAEFNn D
AR

MIRERCHEER, Lo —FRERCLIMNC L D5E, ABERR, FER L - BRI - HERIEFEOTEICDONT
RHE LTRSSV, BERBHIEEE, MIEEERICHE L TTFIW,

ARG T B IVIZRRIE, A 30 48 3 HITATDI S RAKES BHFFRE TAE
THFETH S,
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FARIE kBHILTIL CaCO;NEEZFTHY, CO, DY —N—IZ3Y55T e b,
ZTOHRRBREEERTDEIEBARREEEZEZAD L TEREICEETHD, &2, RAIZH
FTAMgEBEENELIF. ZORRBRENEELCEZEENIZRIENDELTHLSNTIND
M, PERREE NIV LI LIZH1TH 2D Mg DEYAFFBIRICEET 2T, £50EDDEHTH
ZHBATHONEZENEL BRAERANDREBEANZXALIF, RO TEETHYEIAST
NETHELMNZE>TWNVEMN oIz, KRTIZHWNTIE, ZFA~ND Mg ORBEERBREITSIE
T, BAREND Mg ODEYIAHZEEZALMNCT L BMET B,

AINEDERIZRESNZAZREBOEREAIX. RALNRYBEICHE>TEEFELTLS,
APETESNHEREBERTNE CAHOBEIERD Mg N EDHT282kY, B
KEOHBIEETNAIBEE DD, BEEIL. ChETHRAIZEIT S Mg DBYAHBIRIZD
WC. E—REFEZAVCERNERET>TER, KBEFIZBVTE, E2—01%E
TENHEBHBOHHOLE BE~ND Mg OREEREZTV., REIOIN TT1—
(ICP-OES) IZkVUBRIZEET S Mg £AIETSLT. WEESEHTET D, L EDEERIC
KDIERLIBHIE., o) Ca-Mg-CO,-H,0 RO BE T i RELA LT D EIZLY
HMARVAHANZRLEERT HENAEEL R D,
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RFTEIZBNTIE, (DEVE—I2BTDHREEEREL T, BA~D Mg DREBEEREEITS
LEBIZ, (2)BFBEBICLDE—REHEICLIMg DRYVAHAREBEDZaL—avk,
A—HFFTTE DL IR K DX RTINS (XAFS)BIE R DB ETL. #8
ERIZHAREAD Mg OIRUVIAAZEEEBRLMNT HEE B,

(1) |BE~D Mg RBERERIZHBWNTL, RABLUVERDHRADIIEKRE, KEEHIL Y
LDES—DODER THIAHBRADIMEELEDIHIZAN. MgZ2E5H T8RP TG
SHT REELAELE, EEOERRIZBVNTIET. PRLEXRAODERAESLVAREA
WExR%E 1 g/L OEETREAELEKAKRFIZ, 0 ppm M 23 ppm £ETELRDZED Mg &
AL T8I XSS B =12, ICP-OESIC&KYB BB ELTL., FERICKELEMgE%
SHELE, TORE. BEHRICOVTE, WThOH U TLIZENTE, BREIEB KRS
D Mg BETVEHEEIVHLTMNAETLTHY, Mg NRAFIZREL TS AIRESE R
Lz, LhL, ZOETEFHRATE 180 mg/kg LZ<hHTHTHY, TN DH TILFESEIC
LELTNBIDESHBELMTIEEL, ZDI=HI5HHEEREL T, KARDH TR E
HOBRELNEEMOEAMREAL. KUEEEGR Mg(200 ppm) Z7RIIL T24 R &It
SET, BEREE 0.6%HEBERAWVTARREL, BEZTDHEDIZEEN TS Mg £% ICP-0ES
ERAVWTRIET DIEER A=, TOFRER. RAR-EMEDIZ. TBAICIFHELE Mg NMEFL
FIFH - WF9E52 | TOWBIEANRERSIN, RHSETH Mg [TREFEET. TLABH T BfEREL o1, =1L,
FENE - 150 | RIGSEDIEIZKYFDLE Mg £, EBERAmITWHBELTLV= Mg THY, REREIREE

PSS DEBIZBRY U TIVEER TEEEZDIEETED, Thbb, SERISEIEDERA
DXIE I E4E & (XANES) RRIMLEBIE L CTEDEWERBRITT 52 LI2kY, BME
K& FDRD Mg DFESIREE LN T HENTEDRIBEEND D,

(2) ZARIZETE Vg EEENELIE. TORREBEENEEL(ILEEENICRTINE
LTEISNTULSA, Mg [EARFERARICIEERUIAENIZ, FDF=8, Ca-Mg-C0;-H,0
RTHIRIDRERONILIF BEIUVREICHTEIM DEAFEEERITDLEIEET
H%. APRIZHENTIE, REBAIL ST LOKINYTHDE//NAROAIL A DT RIZ R
T4 Mg DELE%E E—EIEBHESLN XAFS DITIzLYRET L=, FOEER. E//\ 1RO
TILFANZEET T HMg D XANES ARIMUIZ. RAICEE T 25 EELUT HIENRS
N, mED Mg FIOBRENELILTWBIEN R EIN, F—REEEICKY, B//N1
REAILBARD/NILIARIZ Mg NEETDEED. TORIOMERBEEILEYIaL—Y
AV LAER, AR5 8EIDIEEN. Mg BE D COy M ElEx- BE ¢ 5 &IZKYGHELAIIC
Tl b EERLIZ, CNIE BEENNETIZE—REAFETHECE: Mg 280%
ARAICHIT2EBELLERCTHY, XAFS DEBRERE T HL0OTH D,

PLED#ERIE, 3 TIZ(IT DWW CERSICERRE# THHELDIZ, fERALMNZEINT
WEWRAREAD Mg DREESHZASNCL, HIRIBEZETIT 500, SHRDHHE
~DEHERTEDTHY, EBLGRRRETHDENZD,

%1, 000 FLL ECEMAMIZFER L TR XU,

UREHRX]
RiAFEi s | Fukushi, K., Suzuki, Y., Kawano, J., Ohno, T., Ogawa, M., Yagi, T., and Takahashi, Y.

F ) Speciation of Magnesium in monohydrocalcite: XANES, ab /nitio and geochemical modeling.
Submitted to Geochimica et Cosmochimica Acta. (¥Fa)
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B FARHEHERKIC 50 CHRILARIL, BB IO A, BILRO LoD
L (o Ee) &Y, RECEIOEEChHoE. —, WRIRICBNT
TR QB OIS b 0, PR ER I 50 C b R R O
A CHAAB LR R 0 £ EHE ST 5 2 LSSV ShlBaEIc RS
WFZEE ) « | D EEEBYS oK EEY 7 8L, BAFAERRCANRNEENIRLN 2R E2 5 2 5720,
WIS d | FER R O RS VIETH 5.

AR

ARFGEL, LTI E EN D EEEOEMOM AT 5720, BERFHEIC X
HEREREIEOMES 2 BT . ERTIIHERIZ 2RI 25 R & Lo
HETH DN, B TOIHBEEHIE M2 FLEL ) b L2 BT — Z T A AT 6E
ThHY, ERNAOBR BRI OFLILER T, BB YRS MRIL A EE TE 5
PAPEDE WA FE L L TOEMRHIRTE 2.
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VA% S

BRI LE, BB ORMEIEY) OFEER - & - BRI OBEKEHED D WE OB ES
REZMLE#ERT D, ORI, —RICESBRES E OMBEMESEE S
THRY, EEROREMOAAFHEDOHE —FFIE L L TOFMERER STV 5 (Evans
and Heller 2003). Yurtseven-Sandker and Cioppa (2016) 1, hFZ DA % U A
I R — a2 o CTHR LG BN AL K3 5 185 Y 2 X R ER BERE TR A % FE it
L, WHEREPLE LTEBERONTOAEMMEZH®RE L T\D. —7FF, B HARMEHERICE
WTCHE LR O EA R & BRFFEOBIRIEIC OV TOMEFNT AR <, BRREIED
WHMEII R TH 5.

ARFZEIE, B IR ASTURII A 512 Uiz, BASKRIT, HFR 137 257, dbik
36° 30" fHIIZfZiE L, REEA S Z RS & T DAV PR TH S, FEXAIE, G
DA, EEEAKE, AR RE, BREBAIETHS. SALERICEET 2
HAE L THIBMLFEOARBS NG SN TWD. ATV IS, IREEA, ¥
JuafaTHY, SESEWE UL, BIEENIL, JrEndn, SRELY, REASL, 51 T4 b,
VI RXEAN, ~vEA LN, Ean—FA  NpENLRD.

BATIIT, Z2EOEREEHE LY L IEEOMIE L L Tm b st £
RLD—>L LT 1567 FFEITH R S, 1596 0D 1624 FEICER 11 L L TEE Ao
7o, ESCHER (1661~1637 42) A BEICIBNTHE T2 - 720, SLILFEENITn Nz
BB CARRE 1, 1926 A-IZPHILT 5 £ CTHigh « ShoBENM Thiuiz. Lg%
IFIEILBECTH 5 7 v YARMITIZRE D B, AN ZE D B ILEICB W TEIAR B FEYE
PTRDIHRBCTE D, AR T, SLILRERE CHOER L BEEBONHZH LT
T HI0, FERTE DL ILFRE & L OB R 2 P IRR 235 E L, B R E
ERBHR AT - 7.

BN RCERIE T, SRILFRE & B 2 DA MEEIC B W THLIL O 2 {52 E O R
DOz, F£l2, 62 mm O5DWENT % LT, MR -OoF Y 2 HEbR L 727t
Blaxtgiz, ICP-MS Z#WCEASRBEEZNE L2 A, #ifh, &, 6, vEN
RIBRICHRILFRIE L B 2 DN AHEBRICB W CEREEZ /R L, BRSNS 2P
DELEEERBEEZKML CWD I ERHLMNE otz F, BTHEMELICLD
BIERORER, HECMNERY OV NHHIZ, £720 FI U ARNEEYICE LT
WAHZ DB BNERoT.

¢ 2 mm D55 WHNT A L7k 25812 LI SNBREERG T & L TSR
Bt (SIRM) 38, EE4R, S-ratio (Bloemendal et al., 1992), ZWgiK 54T,
BEPE RS TR 2R 2 M L 7. ARG R T A R & B2 I 2R U, HURDRE
T O BTN RLR G O P EIRIE & BREGRUEHEE DT X DR MIBREE DOE W)
ZZ2 Hivd. SIRM HEL, BEEWHBEOZL Y LB EmEZ s Lz, £7-,
WEINOIRIRBE 185 (~ 7 %2 A b, Eu—4 A  ek) LERENHIEY (~~ X
AN, F—%A L) OfxtEERT Sratio TIE, ZEETOREHIB W TIEAREL
N DS F BRI TH D Z ENRHAB N 72 o7, F£72, 80 mT T A HTIH
1%, SIRM #8513 K5y DFREHZ BT SIRM #8E D 10%LL F £ Tl LTE D,
VT REA NDREBRBEMEIMEEZ D, ~Y U AFEBK T CEMLEERND
680 CE TOEMWEK AN CIX, =4 A bOF 2V — SR TE T, Be—4 1 b &
VT RXEA N, VEONTH A NDREEND T ENRBEINT. 6o T, FERRIE
ST~ T 22 A e —2 A N THY, ~~v XA FPMENIEENDLEEZDLN
%. F£7=, Sratio ®ZAkiE SIRM 5 & EDFERS (R>0.6) 3388 Hi-7=%, SIRM
SRS \ZHEMESE D B CIE R S AN RS B L 52 5 Z LRI,

ARFZEIE, FESREROILIFREDIC BT, FRICEARERS TS, 0, vFER Y
DEEBIGIONHRECHDTHD Z L 2rmBT kR E257-. —J7, SIRM %
G BARR & BAMERRIT R e 2B M 2R L TR Y, FElZe R OB S I
X DR FHE A TASCEL, A ORI L D ISR & BRNBKOT O R
DM Z 4 U BIK OGN ESH%OBETH 5.
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2017 AR T-EETRAME S D JpGU-AGU Joint Meeting 2017 THYSED —E# A R A ¥ —
KRTLHLTETHS.

Baasansuren, G., Akehi, A., Kawasaki, K., Fukushi, K. (2017) Cadmium, lead, zinc
partitioning in earth surface materials in soils from Kamegai mine tailing, Toyama
in Japan. JpGU-AGU Joint Meeting 2017
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FrEMRE L1 IR S350 i gk D FE [l A5 BUBF O ARARNE 247 9 72012, AW 2 FIEHIERE,
ST El oW Tk 21T o72. IRE L TR FEE LTE, YrvarFzimiie
FHPA hD U-Pb FRIIEZ FEfiT 25 2 &, U-Pb EARTAIEICIEER B ARUHE B AT
UHE =TT LA-ICP-MS 2T 5 2 &, ERFETFoND. IO HFHIZE -8
HIZDOWTIE, AR THEE L2 W DIAERIE ORI TH VD, ZOHEEDT-DIC
PASHRE N B WAERIIE FIENE L TV A Z &0, Bt A AMEEREMI S v ¥ —Fr
DIy HAEE T U-Ph 4ERHIENFIRE/RR b O BB LR TH 5. F2, RELKFHME
LW E CTEMICE LI2ARAE RO T — 21 LUE, AT TR SMa
DRI (Tto et al., 2013, Sci. Rep.) M3FH ATV DAE S DFERIRE X 10km
FREE LR BNZ. Zhid, HREE TR 2mm/yr OBIEEE IS 3508, FREEH LR
D PR S N4 IR e~ BB HEDARE (B 2 0%, TR L&Ay, 2003, ZEPUACHISE ;
LI, 2003, HIUACHIZE) IS > TWAEZ EE2EETDH L, MiLBIsb LI HHH
FEIXE BT 2~BIBIET AR H D, ZOfEIE, ¥ LAOHMEND BEL bh
7-BIEDOHIFEE (Ohmori, 1978, Bull. Dept. Geogr., Univ. Tokyo; BEJIEDY, 1999,
T A 7 NHERERHR) & BRI TH Y, HPIOREY, KFEIZ L > THRELLARD
100 HER 7 — /L OHIFEDE TR AIEETHDH Z LA REL TS,

RSN AT, BARMELOILMIZIBT BNy 7 7T 0y ROFIREEZHEET D
7200z, fRE - §H LA STl B AIE S T X2 A T v a s b T
v 7 (AFT) ERHEZIT -7, B ORTALELE X O FT % B O Tl R e =28k
MFBETEML, 7% A FOTU T REDOREZ, Hasebe et al. (2004, Chem.
Geol.) DFIEIZHES T, B H AYHIERBEAF 50 & > &% —|Z T LA-1CP-MS & WV T5EE L
7-. AR - @ H ILHTIE, 10~3Ma FREED AFT ERAME SN, AFT {EDO SR IS
90~120°C (Ketcham et al., 1999, Amer. Min.) T 25D T, HILH AR D —
B 72 HIE Al 2 40~60°C/km (FHH1EAY, 2004, [HASE KR OZF O Engo #ik
AN OHEEGR & T —# N— R ) CARGET D &, HIFEBEEIL 0. 1~1mm/yr FREE & H#E
ETE5. T72bb, AnRoRMMiko P27 — 212 LA, FRELLIR B e,
B SPRIRE A 77— v (B 100 THER 7 — ) CTRTY, JEL O LIk X —Hikz
JERZ72HIHEEZ A LTV D AREEDR H 5.
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K 5% (2017) AT VT ZADIHIZ T 2 BEFERINIZE. BB 41 BT v g 2.
7 v 7, REEHBEMNOSE, 201743 2 H
f EfFE - R % - B E&A (2016) HE A ARG SR 3617 2 RIE sk D £
FR~ v B 7 LA-ICP-MS % V72 AFT . B ARHIE S5 123 71 K
2, R14-P-10, HARFICBEZEERF ¥ /3 A, 2016 29 10 H.
L

Fukuda, S. (2017) Elucidating uplift/denudation history of the NE Japan Arc by
using low-temperature thermochronology. Master’ s Thesis of Department of

Geology and Mineralogy, Division of Earth and Planetary Sciences, Graduate
School of Science, Kyoto University.
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Radioanalytical Nuclear Chemistry (4F££5) .
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Symposium on Radiochemistry (APSORC17), Korea.
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swash zones off the west coast of Honshu Island, Japan.

Hyoe Takata, Mutsuo Inoue, Yuhei Shirotani, Natsumi Kudo. Radiocesium in the

Journal of
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swash zones off the west coast of Honshu Island, Japan. 6th Asia—Pacific
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ARFZED BHE, KT KD E R L ORI EES < IR 0 2 hE % 3
BHL., KEOFEPFOHETER, FEND L7 ¥ —F TCONFRISRREELL (=
BEENRE) ICOWTHITE A G2 TH D,

[RERIZBET D AKIRGH) BRI D & AN&RKEOPEHEEIZ T, E
WA CHERAA D TRL E D, EOAMMRHE & LT, RERFITHH &5 kR0
E=X Y UJIIEBEEETH S, &2 CARME TR, KRERFAKIBORNLARIHTIZ IS
EEBEH SR DOKEBEY DO EREZ A L, KBOBREHEIZOWTH I RMAE2E5 2
LARAMELE LT, H27 £ 2 AICHEBR A — =Y A M TH o7V 7% F Lz, A
AT ORI TH D . RRTKEOFH L ZBRT 5D THDH, ZHET,
REAARBFEAARIZ DWW TREBIR 2 E RSB OB T RN LD AR ITEh e
B CHEBRI R IFIE & 72 5 2 & 3 i STz,

o &

(%)
IRER[FARLARIZ DN T
KEUNZIT 7 OORNAENSH Y (196, 198, 199, 200, 201, 202, 204). ##HAY - (L
AIEFE C Z < DT IR 20T 5, KERFIMRHHAC A B0 2 0 B, fEvER
BE (—fAYIZ NIST SRM 3133 23V b D) & HIEEI DRI AR & bl L 72 X L %,
T ERNZE (%) & LTHRT, BHFEZOVWTEX (1) otBY THD,
8" "Hg (%0) = ([(" " Hg/ ***H)sampie/( HY/ **°HY)isT srm a133] — 1) x 1000 (1)
xRk OREREIN AR OB &% 199, 200, 201, 202, 204

Z DX ) RFENAES BN RN BBIEFE L TWA Z Ens, ERIKFRFEA
{43511 (Mass Dependent Fractionation : MDF) & ME(EIL %, ZAUTNz T, B &%
\HRAE L7 WVE B IR FRLEINL (A5 5 (Mass Independent Fractionation : MIF) 232 & %
Z e BT 7= (Bergquist and Blum, 2007), §%Hg (2 %3 2 DRI AD §
1T, Blim k. 8"°Hg/6%Hg =0.252, §*Hg/8"%%Hg =0.502. §°*Hg/6*”Hg = 0.752.
8% Hg/6"Hg=1.492 &72% (Bergquist and Blum, 2007), = D PBIRASALALT 2 HEN
MDF T& 0 | Az L7V RIS MIF Téh 5, MDF & MIF &34~ 5 7= 12, JIEE
CHEMEDEAFETIHEL LTAERHVSR, BTOR (2) HHEHENS,
A""Hg (%0)=38" Hg— (B x 8%Hg) (2)
B : Al E £

BB T MIF 8 U BRI & LTI, KETOEIMRZ LD HI” OE T OBETK
JR) 72 B TNT A FNIKERD SR (A FAALKIE) A3HEH S TER Y (Bergquist and
Blum, 2007), £kx Z2EREEMVE ORINAHHAR A AT 2 2 & T, BIHOFRES, WHEHE
Bt - fHEAER 72 & & Do T RO BB HIFF STV D,

MBI L FHETEHI L TRIV,




AILERRI/S S
b

TN -
VA% S

(FIH - AFFEERNE]

1 o7y or
BB A — /=% MITRRAHKEEHBE S XA T 226 U TRFIRKE (BT,
He' ) OffifE% I L7, KERFEMIRLOFEH L2 HET 5720, ARITUTE L
72

2016449 H27 H~10 A 4 H

- 201742 H 28 H~3 H7H

(2) ATALERYE (VKU 15)

ARG TIL, KERFHEE 2 BRI TINEL L TlE L7 KER 2 g S8, FidRIRIC
INEE7e ONBKULIAETE) . WRIKICITE~ o T8 A U U LR (KMnOy) & fiit
2 (H,SO4) DIRAWEHEZ ., ¥+ U T HRIIREEHT 2 TH HEFEH A& -,
Z D%, KMnO,DREEANR LA LERICR 5 D% BHHENZ, BoHl ThoiEMEe N ¥
VT I UaEIL, R KMnO, 2 RIES ¥ L 2 LT WiReLEL ST,

(3) FEE/AKERFRINLAR 3 HT

AKERFNLAR T OREIZIZ, v /vF =Ly MCEICPMS

4 —RIFEAE 77 X~ H &5 E .
( Multicollector-inductively coupled S s

plasma-mass spectrometry : MC-ICP-MS) (2, bias sorrecton)

ABHE AR & L CiEn R b3iE 2 Hafe L 7o,

AAFFECIE, MC-ICP-MS (Zi% Nu #E#0> Nu e

Plasma II, #tx{b3&{&I2(13 CETAC LD 1 : TR ORI

HGX-200 Zfii ] L7z, ZKERENZARIHT Tl

HERFIZA C D EEENIRZMET 270D, SNBRIMEETHEE LTH U T A
(T ZfEMH L7z (CETAC ## o Aridus 1) (X 1),

. "-1— ng*fqu)- SnCl;
Filtered Ar Gas

Hg?* (jig) > H8%gas)

B

B

CEXSY AW E S|

ARERMTTIZ BT D HY' g & T "0 ' PR
HROEAT- T ¥ M THE S L — A
Hg’g @ A7 Kt (Yamakawa et al, e .
2017) & 20Ty, ZofER RN F .
HOLORELMAI-TRBEO o . .o g
A"Hg & 8%Hg 3R 55, BT 2 sl - .
I S =B o AMHg & 8 %Hg L1z @ n
By 1 IeoxbRE0o7, fitE 10| b Natural Background Poai]
REHI D HY® g DBIERERE & 85 72 + -
(2% I R AT (NOAA HYSPLIT) B Y Ry S— 0.0 10 2.0
EEMLIEEZ A, KT EKE, B 52Hg (%)

FEANRKOFEPHEI S L7z, Yu B

(2016) 1%, PEDBERELD R Hik% 2 : 622Hg vs. A199Hg (Noto : )11 W Ek Ui ifi |
74 i ¢ Hgo(g) Z44E L. NIST SRM Ichikawa : T#RT)IIT (Yamakawa et al., 2017)
3133 # AL L7csit. Amliko
Hg’ g ? &PHg 1Z& . A™H X0, Ny 7 7T 7 v RREO 8%Hg 1IXIE, A Hg
EE L
TEY ., KEOLDT =2 1TZ DM & —FHT D, BEBRA—/ =% A MIMITIT
BREZICH BT, BT EBHC OV TITMER KD HY' g (A™Hg 28) D% K <
TR o 5, Ak, KIBOBRETENREDOMEIFIZ M) T, FEAEIR D RAAEFEHR O
IR0, AL FIERERIRRA I & 5 KRRKBOBBOIMENEEL 725,

[22&30#ER]
Bergquist, B.A., Blum, J.D., 2007. Mass-dependent and mass-independent fractionation of Hg

isotopes by photoreduction in aquatic systems. Science 318, 417-420




Global Mercury Assessment 2013: Sources, emissions, releases, and environmental transport

Yamakawa A., et al., 2017. Determination of atmospheric mercury isotopic compositions using
cold vapor multicollector inductively coupled plasma mass spectrometry in
urban-industrial and coastal regions of Chiba, Japan. Chemical Geology 448, 84-92.

Yu et al., 2016. Isotopic composition of atmospheric mercury in China: new evidence for
sources and transformation processes in air and in vegetation. Environ. Sci. Technol. 50,
9262-9269.
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oK IEENE (1586 4F) DFLERDY, 850 AL It R FR LR (887 4F) DN H Y,
INBERIELTWDENE LR, &b 600 FEO L DI FRYEF4
FHTORRE > TEBYVEMRET VOB I NS 572D REHER (701 4F) Exfii LT
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AFAETITA)NRBEERD2 12 BT, 4JA (2K 5 THREBROBMEATE] KO T
FKO—KMLTB Y27 b IZONT, JA BBELROWV LbEERES EHEL b
DMNT, FEOEIRN LFRE, SBORBRICOWTe T Y 72 FE K Lz, £7229F
FEIZFELTWD THREBROBMEATE] ZAEOE#MMEROEREDT 7 — T
FEICONWTH b EbEE LT,

i T CIX TR ORE LB RICE L T, BUESRTEa~e T U v 7 %175
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REICELTT v r— MR ZEmT 5 Z LA BRWLTE,
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1. Chen, B., Qiu, Z., Nakamura, K. and Usio, N. Conservation and contingent valuation of
landscape amenities of terraced paddy fields-A case study in West Japan.2017 4F 4 H [E[5
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2. Chen, B., Qiu, Z., Nakamura, K. and Usio, N. (2017) Alternative uses of traditional
knowledge, resources and landscape for rural regeneration. Symposium to Promote Joint
usage / Research Center. Institute of Nature and Environmental Technology in Kanazawa,
Japan, February 28-March 1.

3. Chen, B., Qiu, Z., Nakamura, K. and Usio, N. (2016) Combining the conservation cost and
contingent valuation by the willingness of tourists to pay to value the aesthetic value of
terraced paddy fields. The 81" Annual Conference of the Japanese Society of Limnology

in Okinawa, Japan, November 3-6.

MIREMCHEER, Lo —FRERCLIMNC L D5E, ABERER, FER L - BRI - HERIEFEOTEICDONT
RHE LTRSSV, BERBHIESE, MIEEERICHE L TTFSW,







R 3 (FkFNFSE)

YRk 28 SEEE@IRKFER A AR EN 2 v & —

HFEIRFFE REHREE
(B0n7m) | FELE V1o
. N WHERR | T2 94482 7H
MEERL | BA ~
FiE - Wt | RN PRI -
ket e | T917-0001
RIEERT | e im | R 49-8-2
TEL 0770-52-7305 FAX 0770-52-7306
E-mail sugiryo@fpu. ac. jp
] O &SRR R
E=33 AN
TR | g e A ki
@ HRBEOE(L L 7 OERICET HHE
O BB EREIT BT B 5 BT
R 538 O ARER & ARSI B 5%
O HueIRsE O35 % TR B3 2 %
O FgaTHE 7o th S AR B3 2 R
FRJCERRE | BRESIELIC L 0 BT B B 2 E I AR N LA BT RUE T BB DT
7‘[5)—'—»
WFFER i TRk 2 8ETH25 A~ 2 943 A3 1A
11
o H—

#E




Wt/
KR -
A R
FRIE DA I

e N

s34

i

T &

(NI i oY T T — R RAT

HE I

R Hixz “Pb ST

WP ARG 2 8 8 L TR 22 0 72613, ARG OMMZ LR L TR S,

SIpTakt

W4 g OEiR) K

HEE IS RLH

L 7=k 20

HEFEHERY) e (AR)

SIMT L7 ik HEFEHEREY) HOERE (B A) 20

WFgE B Y -
Wirisnb
AR

HE s D BRI S v, AR ORI K ERIZIEE LTV 2SR/ (LW, i
JIKDERRRE ZRRER LFSETWD, ARzl emIls, Zo 30
FEHTEOREIIFEHE L T D, WIDKOERRED EFIE, A~ DR AR O
WRZHLS 2O, IRFEERBRIZOBMONDORENR R ATHND ZENHESNDD, E
=H VT =FOZ LVWNEETIE, TOERRBIIANATH S, £ 2 TAPIIETIEL,
AL & R NASTRAT 2 /NMEIE 7 SARRHERI R0 2 BRI L IENEBREE (MERHE 72 &)
DEALZBUE BB EITHE > THET 5 2 & T, BEGREZERE T2 ERAMED
TRER 2R RS, IRFREAEBRICKIFL TV DB LWL NIT 5, EFEE, /NEED
RS B HEBIZ 22T T 4 ROHEREY) = 7 28R L 7o, AEZ BTN T 1 AD
HERE = 7 BT ICERIY 5 & & b, HEREYM = T ICE NS AR A R A BN
ER ORPEEERIRL TWeRB 2 g8t L, 77 7 FUoRNEREICE B2
S TH AT REVEZ R IARILL 2 57— 2 2 8H T 5, Zhick v, BEOHzNL
MR 2 2 s AR R S, BRI RI K o THEBIICHIL SN TV D 2 & 2R 88
ZRRR PG OND 2 L lIfF S LD,

MBI L FHETEHI L TRIV,




FIH - wFE5E
TENES - 155
VANIDE: S

AL, /NEEOVEEREE (Stn. 18) BT 2 7&K 20 cm OFRIRHEFREY R
ZERELL 72, BREL L 72 sBHIVEEEE & RIRRIC, SR EHPERIGLIR (*Pb,,) 235, )
HEREHJE & HERE R A HEE U7, & OSSR SEIHERTE 11X 1980~2000 4-C 0. 08 g cm™®
yITH o=, 2000 FELEAEEICRESZ L, 75D 0.56 g em? yUZE TAHL
Tz, ZOMEmIE, MEEERLZ 27 K 20 cm BLEOEL (Stn. 9 & 15) & H[H
e CH o Tz, HEREEE2NBEAML U7 2R L2 (Stn. 9, 15, 18) DR « R
ERINLARLL (8C « 8YN) 1., FIF1-24. 5~-22. 5%0, 3. 4~4. T%oDHEIPHNIZ & - 7~
DIzt Ly A - BN WELE (Stn. 2, 6) 1%, FHFEN-27. 1~-25. 0%0, 1.4~
2. T DEIFHNIZ D > T2, ZDZ ENG, BIFHEDHFNENOEYEFEREEZ LY LK
ML (=508 LCWOHERIM 2T Thor LB LD,

& ZTHIE O 3 PIRISK > THREMTIZE N0 EWIEIR 7 A & (BS1) OREZE,
VRIRFEZE AR L= 7 v 8 U e (DeMaster, 1981) 12X W HIE L7, BSi 135947
OVEE ., PIEBRENIEFICREL R VT V2D, KBt OZEFREY 0. 25 LLFIZ
RHET, BV URIEZIT 72 &M BST A IX, Stn.9 T3.3+0.5mg g’ (2.9
~4.9mg g, Stn.15T2.9+0.8 mg g* (1.1~4.6 mg g!). Stn. 15 T3.4+0.5 mg
g! (2.8~4.6 mg g) THY ., FRAEL HITHRFERZR BST REDO EFBIAIEERD b
Rinol-, —J BSi OHERE 7 T v 7 A%, 2000 4ELLIETIE 0.550.3 mg cm? vy Th o
72725, 2000 FELAREIZITR 4 f50 1.840.3 mg em? yHUCAM LT-, ZDOZ LIIAFET
EHEISNT T T 7 N QYRR 2000 FFLEIC A EA L2 & 2B
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TR OZREFPREEN Z 2 30 FER TRAEMICHE R L T\ 5728, NEB~DZEH{
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Ryo Sugimoto, Mikiko Tanaka, Yoshiki Miyata, Seiya Nagao : Effects of excess
nitrogen loading from the river to the semi—enclosed embayment along the Sea of
Japan: Significance of atmospheric nitrogen deposition

Science of the Total Environment FE~D&FfE% T iE.
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T OCHTIR O ZWH o T, FOLENEES IR E (LR, B—JR%)
JEL 2 G e B IR O Z IR CR B K ORI AT o 72,

HEAK B O RITALER T SCERM 28 DS E L T2 e o 7 BT IEICTE - 72, akBHE
KB LZ 201 2, JEANEEZ VT pHLG ISR L=k, MEKTICRTET 52y v a%
VRV TTUBT VE=T 5 4 IS, Tha B L7cb o2 JERE e L
Teo THUO ORPLEEZEIT, KL~V BURRE B R% N O F2 5= C i Lo, Bt
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RO Ny 7 7T 7w FIERED 7 v~ =0 D8RR a2 VT, 27 A-134
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AW TliE, WO TR L7-2ER In OB =7 (KAW-4B, KAW-7A) OF)E
20cm AR, $h (PPb) BT UL (YCs) OMEREDRIEEZITR, KO
TREEZEAL s & SERHERGIR B A2 L U 7o, xP5 & L7ail D o HER ) = 7 1%, A8t
HAV—T T LA OR L IEE BIRE T 2 IEEHEREY T Y OFAER LIFLIEA S
Nz, FERBERRENT. 727 VAR L 7 o Z A B OHEREY 2 7 255 lem f124)
L. WS EE AR U, JEARSICE A L, JIEICIE, SRR L~
GHEE FEBR it Rk M OV /N T SEBRfGE D 7 L~ = o KZCEE R AR & VT,

KAW-7A CHIE SHU7= 21°Pb JRAE X, TR lem 2 HIRE 14em (2HMF 267169 Ba/kg
M5 18£5 Ba/kg ~EJA T HMEmN R LT, F2BE Ocm TIE 172260 Bqa/kg
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