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Sea salt-damaged rice fields after the Noto Hanto Earthquake in 2007

TAZAKI Kazue', NOMURA Masazumi and BABA Naoko

Abstract The Noto Hanto Earthquake with a magnitude of 6.9 struck off the North coast of Ishikawa Prefecture that
occurred at 9:41 am. on the 25" March 2007. It was an undersea earthquake with an epicentre of about 30km
Southwest of Wajima, shaking up the Hokuriku district and cutting electricity and drinking water system for 1-2
weeks. All residents, especially those who are near the hardest hit areas, were advised to use drinking water collected
from springs, wells and mountain natural waters with extra caution, because the water had become muddy after the
quake. Some of waters were shifted from neutral to acidic pH (pH 5) that was not drinkable due to SO,”. On the other
hand, the rice fields were also damaged by sea salt after 2 months of the earthquake, because of several factors to
consider, such as cracks, faults, and subsidence near reservoir water for rice field irrigation at Nakajima-machi, Nanao
City, Ishikawa Prefecture at the beginning of June 2007. The field measurements of the pH of the water (pH 8) and
high electrical conductivity (EC) suggest that seawater flowed into the rice fields, which agreed with X-ray
Fluorescence quantitative analysis, showing high chlorine content. The soil and rice at damaged fields indicated high
Na, S, Cl, and Fe contents, showing typical phenomenon of sea-salt damage. Farmers have asked the government for
compensation and prevention of the damaged rice fields even after 2-3 months of the earthquake.

Key Words : The Noto Hanto Earthquake in 2007, drinking water, rice field water, chlorine, pH, EC, sea salt damage,
compensation
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PREL, BEEE-HIIBVT, BEI1LZLEZLORED
B, BHOME, ERPHHOBRELREOBER LS.
T/, BRHA - KEREDTL 754 VITHHENRA
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HIZAEETo7 L L, ZOEERPFOPDLRP-T. #
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Fig.1 Location map and sampling points at Oku-Yoshida, Nakajima-machi, Nanao City, Ishikawa Prefecture, Japan.
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FoX REERMBEICLZHANLFORELEKID

Fig.2 Cracked banks of the Hiyou River damaged by the Noto
Hanto Earthquake in 2007 (A), and the reservoir for irrigation (B).
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FIAB A & Bk~ DR DBANDTOREE (R7 H#i57)
Fig.3 The subsidence at the intake of the reservoir (Sample R7)
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] Fig.5 Sampling water at sea salt-damaged rice field (A, sample
Fig.4 Withered blades of young plants at rice field (A, sample T2), and spring-water (B, sample Y3).

T1), and the died young plants (B, sample T2).

AmE&@KE

%6 WeEKH (A T3) ORTF
Fig.6 The sea salt-damaged rice field on the 7th June 2007 (A, sample T2) and the little recovered field from sea salt-damage after 20 days
(B, sample T2), indicating tap system (circle in B).
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Fig.7 A field report for the farmers.

BREOHERRDOLNE (81, 2K). E-T, BHBTHES
N7z ECEIBERDEEELZRLTWADT, WEDHED
BT bl TE A LR RLTWA, BHIBIIBITA
DO, Eh BL UKBIZOWTRKREZERIZED LW,
TEB L UME O FTETIT o2 AR PVOBEZICL S
TEOMERZEIRIORT. WEEZBILTWAKHE (T2
~3) ®ECIZ 14 ~29mS/em THY, CLIEED 138 wt% &
Bio TRWEEZRLTWS (82, 3K). 61T, HEE
BILUFIZIECQlOALRSY, K, Ca, Mn, Fe, Br, Sr®
TEPELEINTVABIED, ELE (Cu Zn As) d
0.001 225 0.004 wt% EEhTwab, HEXRT LATEI,
FEOEEHTH B Si0,, ALO;, Fe,0; ITMZ, HWARDES
TH 5 Na0, Mg0O, SO, Cl, K;0, CaO 2%\ & A%
THb. INODOTEDMED S bWAKIKEIBALLZZ L
ERBRLTWAS, —F, MOMFEESITOVWTD, BED
W ThbSi 2lwt%) DM, #HKEED CLAT 1L3wt%
ADTWEDEMER L. B, Fed' 5.2~ 54wt% & HiE
BICRH N0, WELZITLRIE, HETOHKPRD
FEEIAELTHRET 2720, ROSNIPEBMRIVEE
DRERERLTWAS (FHIE 1990).
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TNAKERZY, BTAEEDEL I ICHERTVWEDHEA
A—IFTH0E I EIELY. BHRRETE, WABTO
TRF O 2 FIBR & i o TH N2 BIHRAKDTHIZ TV
I cm OB EmBETHY, WAL HEkm 25
Bt km dHENLOLIIHRBDICELRWVIZE BV, &<
CHERTROMEREILEL, BEKFEINIVWEIAT
2, BRIREOZ I TREPZVEVSTIWVBWTH S
(A 1997). L2 L, SHOBBIZLY, HEHOHET
iE SO,7 1T X BEEKOBMALIYEZ D, METORRETIT
VA YEALDS, &5, BRHTIRAKEO TV A ) HLA5E
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ol INLRMTOMERE WELO AWHOER
EKEDOELERBL TS, SHEEEHHBITTIEH T A
F 73K DIEAKILAHE S o 7288, EHEIZEERE TIiE
KPP TROTHIBALTED, BRREBTIIEWIC
BIR T 2o TWAH. £, tREEIMO2#HoHH
JTIZEBAKD pHT.9 ThH B DR L TEDERS DIEKE 1
pH82 L EL BoTWwah, —fRIZ, BIMZED/NE v HARMEH
O TIREAKDBAITHRARTH Y, WA STHEL
THRATAZEFMOENTEY, FBEOMERI, BRE
DORBINHBZEDREBTH A (BH T 2006 LA ITH
2006 ; Tsuzuki 2006). KIGJIDOKE 1om iR EINS
BB OEENC X ) ECid 30mS/em LL 1 (384516 psu LA |)
OEAIAN 2L, Fh& R DO3mg/l BEDEE
FEAKICRB.

FEOWNNIIEA L SUHH Y, HROBEELEICL -
TREARERKT BHEROPICHAPBALI-Z LIEKRE SR
METHL. ZOLIRBERPRILLE) T LIE, MOF
BHOBRICBWTHBEEL T iho/z2 L ThY, BE
FIRPEHBKOITAKIZE 5T, HBHRONIEE LTEELE
HTh s EFEOEKLS SO Z FTREIRTH, FiF
HOBBREDHTOH /- LRERZIRLTVA. FIZIL,
FIE B )1 C L 1965 FEICHR KRR FE L7245, TDORE
ELCHIEOHBHETERIITONO BRAEIHELZ
iy, FIOOBEMBICHHBLLEESEPh TS, F08E
R DB & L BICFEEINCL 726 8, TRBICEE
BLIFILAET <AL SUSHBERIN. ZLT,
BAELHEARL SOV TOREF TN TS LA,
2006). FhiZ & B EEAKITAOD S 6km P EH EL TN T,
TR, FckoTET AT L, kL EORKD
BREPRVEBETHY, FHREORBICHS. MERIO
WS BB IR T 460m, /NEIEET 10cm, BHIX I
F170 6 16km, RAEAY FBEHEIE 14km TH S (BRE T
ARFFERT 1993).

—%, KERBTHHNOEMBEELRETTT 7 ANV
EZFY Y THPTONT S (Tsuzuki 2006). M5O
K IOV TKEIERCEKRS SUEE 0774 ) V7&K
B SC-3 LAER R AW THELER, il daEEe
W25 5.6km DIHROMETHHZ L ZWLMIL GF
P 2006). 7 O 13K AS LTI TR E A S R 12 it
Wah, REERZHL EFTTE, WEBICERAFHEIC,
STHOEBZHS ML, ZLT, MAHIMEETIE
WAF0 49 4E UBFITWEKDRBIC X 5 BEREL Ko THHT
Fbhbh, PHI<EEFRD>FFLLTHOLATYS.

KGR TH S BAINZEREED S AWM ET 2
25, WA 5D 600 ~ 700m DT, SHEOBEICLY
ARAOHT »FCHBAEL: (FB2R). av2y—F
DRZTWAHAITIFBEIRD SNTV R, ARADE

L, BARSERHANRAT AR CRTOES, vhb
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Fig.8 Sampling points and measurement areas around the reservoir.
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Fig.9 The measurements of-ray (Rn) counting rate (cpm) using hand-borne around the reservoir.
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Fig.10 The measurements of characteristics pH of the water around the reservoir.

HLPKDWEEUNDETDBAR L2720, TR OFE 8N,
BARDPHNENREAL, HTAROEMMEIRI o EEZ DN
5. 200743 B 25 HOMED B, 12122 r ARIEEDHE
HENTA, WELR, ABICIZADA-TES T, MM
boTnhhollzORREIFENL. 8, EXKEEED
WAKIZEDDDERY TirAL, LAEKCE-THE &R
CENBEALHSH (BN 1997). tRHHENREHDY
&, WOFTHI00m LrkL, »2, FFKbAOSHOHR
HlZ4To/2& 25, B 190cm TpHS.2 (3B S3) Mk
BLAHML TS Z &2 bBAEDEKIC X BIEKLE LT
EEZONA,
TRICHBROM TROEE), RICHKMEIZL2EERE
BIUTZOERIPDIZOWTEREL, 2OREICOWVTHRNR
5.

KEEED»SDFN )

HMIC BT RENEMBE S ¥V BE L ORBHIEIC X
D, MACHEBERED L ZEPHLPIR 72, KADT
K VAT 40 ~ 50cpm TH A DR LT, HEOEEWD
WBEAr AR, FRROAE L TWARINET PV IBEMN2 ~
3R, 80 ~ 140cpm &R L7z, 72, I FVREVFREW
B pH & EC MBI L THRWHEAMNRO bz T4b
b, MEOHBENRD LNBFHO pH XKD 8 ITEVE

(63)

#RL, 7, ECA%6 ~ 11mS/em L BWEZ R L72. HC,
BEZREILTVWAKHANDECRESIK2HBULEDEL,
28.9mS/cm L FITHAN DMK (27.3 ~41.8 mS/em) &R L
fEZRL7. ECHEFEL 22ERE LT, Cl &R TH
,Na', Mg, SO, D& b Hb. 72, pH, ECHEDBILH
WEZRTEFTO XRF MTIC L AHBREORES LEHL
2. bbb, BETHOIOHBEDEENRD SN AHEH
i, T THALPOEFPELTED, 7 F/MENEL %
HLEBIT, ZIPLWAMMBALTHAILEZREL T
b, HoT, 7 NVEE-pH-EC-BRBE;—HLTH
WEZR LTV S, SRR OMER TR 2 ZRT5 &,
B CoOBEREDH, BOOEENELY S ECICLLH
BHEORFPESTHY, BREDEL, EHANTHLI LD
oMotz BRIEENRETIHAE, 7 FVRE
ERIBRIC, MREOELIH - THEMKFTDEC ZHIEL,
BEAREOBCEN 2 RRICBRTI2LEND Y, ZOKE
EEAKDBABROREICENEFVNY L 5.

XRF S & DFEH 1)
SEOBROTRTHLEEI M SN, HREINORRBK
(FENL) Qi Iwt% DEFTh Tz, ERARL LTHSE
T TERKZ W L2 2SER IR S e d o 72, HKICIE,
# (Na, Cl) OMIC—#RICBr R St BEETNTWE, £2
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No. SR pH DO | En | EC WT |5 FufE B =
' (mg/) | (mV) | (mS/ecm) | (CC) (cpm)
BAIlIoKER 6/9, 6/7 6/9 6/9 | 6/7,6/9 6/7 6/7
Nl | BRANOT, REK 7.88,7.92 | 8.03 545 27.3| 25C
N2 | BR)oH, JEX 8.17 41.8| 24C 15:30 B, & 70cm
N3 |ERloL, REX 7.7 3.1 25C 70 | RREEY, REATEHR
SEBoKE
S1 | #thpy, KA 7.70 6.6 27C X 135ecm, WE, HBEABEK
S2 | #Hmw 7.85 6.2 24C 70 | B & 190em, BB
S3 | N 8.16,7.94 | 17.70 529 11.0 | 24C 70~80 | & 190cm, B, WK
S4 | BEFEMA 7.0 3.1 25C 70~80 | BEEAIZHE D
S5 | BERM 7.5 1.0 26T 70
Sk0HHE K& 40-50
Rl | BN ORIEE 130~140 | &% 200cm
R2 |#moO=v7)— AR 130
R3 | #HNORIEE 70~80
R4 | BN D RIEE 80~90
R5 |kmpD=r2 ) — A% 110~140
R6 | Fr/kHuBERE DX 90~110
RT | fr/kubrE & O Raik R 90~100
R8 |/KkFi=r2V— bR 90~100
R9 | B AN LF oMK 130
Fkit ROk E
Cl1 | JEX, EZE 7.75,8.14 | 17.45 514 1.4 | 24.5C TE 70cm, 2FRELEICES
CZ | EK, EiIE 7.65 1.5| 24C
C3 | EX, EiZE 7.47 1.6 24°C & 86cm
C4 | Bk, EITR 7.47 1.6 | 24C B E 80cm
C5 | XK, KR 7.63,7.49 | 6.87 535 1.78'| 23.5°C & 9Tem+RH 10cm
Co | EK, EIXR 7.40 1.7 24C & 103cm
€1 | EX, EIZR 7.49 14| 25C X 67cm
C8 | =k, EIXR 7.50 14| 25T
BARBGENKE
Y1 | Bk A DKESTER, K 7.5-7.7 1.4 22°C
RPN KBS TR, K 7.86 1.3| 25 & 80cm
Y2 | Bk A RKBERM, KRB 7.87, 7.9| 8.13 509 1.5| 22T EAED
REK A P K BB, K 8.14 1.3] 25C BE 77em
Y3 | AAKEEME, BX 7.7 1.3 | 24C av s J— N EEDZTEH
Y4 | KEHEA EKX 7.68 1.1 25.5C & 70cm
Y5 |kEdvA, KB 8.04, 7.5 8.12 519 14| 24T 70~80 | HLEADE Yk
KEEEY A, EKX 7.65 1.0| 26C B & 70cm
Yo |BELREOREMRK 7.70 0.6| 27C X 60cm
Y1 | SREREES 7.69 0.7| 27C % X 50cm
KBOKE
Tl | EoELEEEOKE 7.83,7.34 | 8.20 534 2.4| 32C 60~70
T2 | &#hokE 1 5.96 14.2| 26C A2 AR, KRE
T3 |&hokE 2 6.18 28.9 | 24C —BHREDORE VA

1R KEBLUT FroRlEM

Table 1 The measurements of characteristics of water and f-ray (Rn) counting rate (cpm) using hand-borne around the reservoir.
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No. Cl K Ca Mn Fe Br Sr H,0 Cu Zn As CHO MEEE
N1 0.9520 | 0.0134 | 0.0270 | 0.0004 | 0.0090 | 0.0024 | 0.0002 98.9955
$3 0.2618 | 0.0167 | 0.0098 | 0.0004 | 0.0155 | 0.0009 | 0.0001 99.6948
Cc1 nd nd 0.0073 | 0.0006 | 0.0119 | 0.0001 99.9802
c5 0.0257 nd 0.0058 | 0.0006 | 0.0106 | 0.0001 99.9571
Y2 nd 0.0036 | 0.0043 | 0.0009 | 0.0169 | 0.0001 99.9741
Y5 nd nd 0.0044 | 0.0004 | 0.0086 | 0.0001 99.9866
T1 0.0212 nd 0.0069 | 0.0003 | 0.0073 | 0.0002 99.9641
T3 1.3283 | 0.1632 | 0.7683 | 0.1267 | 5.2205 | 0.0047 | 0.0046 0.001 0.0042 | 0.0028 87.9495 30kV
o 1.3856 { 0.1279 | 0.7616 | 0.1385 | 5.4413 | 0.0055 | 0.0047 0.0011 | 0.0043 | 0.0030 87.8858 50kV
B 1.3835 | 0.1277 | 0.7603 | 0.1382 | 5.4318 | 0.0055 | 0.0047 0.0011 | 0.0042 { 0.0030 87.9806 50kV

nd: not detected

2Rk KEMNZAEE D XRF AR (wi%)
Table 2 XRF analysis of chemical compositions of waters and died young plants (wt%).

TBr& SriZ# H L T XRF &4 % 4T - 22 FF, 0.0001 ~
0.0024wt% @ Br % St S Sz, bbb, WKEHRD
BETHNE, CIEEEOHEBIIES TBr R Sr b LT
ATHA9H. LhL, BESERLCKEIZEM SN THLER
REREEIB R SR IN TRV LW LB L %5

BETUBMNLAZZEEM» ST CLA 2wt% RIS
723, DERHNS Cu, Zn, As, Po R EOEEENED S
iz, BEMMOTEBERGIEESICET2EEE3LE]
RO PEgiR R BRI I hE, RicowTidcdo
AICHEEDNDH Y, Img/kg LR BBNNHLHBE IR
TWwh, 22T, 2EBIUROFO CdOFEDOEEEZR
57, 20,000 BRE L2, WEES CdDART MV
R TE ol HoT, CdiX2 721 Ippm KD
BEBAUTORELEZ OIS, £/, HgDARZ MV
bHERTE LD o720 TH ppm Kl OB BRLLT DR E
LEZONL. I, BEAEWEN I H Cu, As, Znid
B (HICR2) o 8RIc2heh 125mg/ke, 15mg/ke,
120mg/kg LLEAER B E 2o TV 5.

—%, EEEMBAMETBERERE LY 5 — (2004)
HAT o 72 W BERY O BEALZRIC L L, LRTHORRIC
i& Fe,0; (9.80-10.8%), P,05 (0.317-0.788%), TiO,
(1.82-3.19%), Pb (100-150ppm) A%EEL T35, ABZEI
B2 LRHHEBNESHOTERFTIZOWTYH, ZhbHo
B A+ Y ERFESBEVWERSRO O LAL, %
EDFe OEHFEDERIZOVTIE, WAKICZIDF—F—
TREBINTVRVWOTEAShS. BRI (N1) TFe
0.0090wt% (23 L T Er Kb I D K @ Fe %% 0.0106 ~ 0.0169
wt% & 153 8% o T A OTHKIBOM T 5 585
DR T AMBEH LTV A TERED TETE R\,

BEOLIE & KT
AREERR LY, EOBREDCRARDPEGICHALLZ

(65)

SEICXY, EMCEERRI LI EBESRI o7
BIREOEKIVKEICHEAT 5 &, EREO) HICEESH
BT 5., WERZIMIE, DEHOSHIROKEINE L
Tk T 570, BEICEGAL, RCSEBITI LM
BNTWA, FAMRA LKBEO LI, EEBBRRIE%E
L, HAPOF MY ARRE LT, ERE Mgk
CEBMT A, oo flighiE R LS, KT Mgk
Lo TRCINIP-BABNEELRZT. ZOK, #
ERXFREIIAMOETRYB LURERFICL-TERS
P, REFOEFREL LT, EEP0.05~0.07%, FF
D1 0.07 ~0.1%, HMIBEEILIKE0.07 ~01% L eEZHNT
Wa, BEOEE, WRBEAS0.05% U TOKEFEHLT
Wi, BEFIRET AW IE: (FER 1990). AHF
RICLHEELZI2KEIERO CLA 2wmt% & B L, T2,
KiFEL72RRD Cl 25 14wt% THo72DT, T OHHHERIL,
FRICZOBEFUAHYT S,
MR ESEDFRE

LR ENREHOEKFAMAEE, 200745 H 30 H
RO 10 B ICHKORAZRER L. ZOROESRE
12047% THotz. Zhh 568 8 H T THADOEBABEH
PRELVEEEISRO Sl TO%, EKib
OEKEBBINANIEKL, 6 HS M5 9 HIZHIFTH-o 72
KWZMHLZKBOBIIR L 2170728225, 14 0.48%
ThoETRENR6HIHITIZ034% 12, 6 B 11 HICX
0.23% WA L7z, ThHDEERTW RS LCRETBMHER
LB RBRNREHRE LK ROBIF 21T o TR £OF
F, RNBEBMOKERZ, ks BRENZ D% CHREERIC
BAPRELOWKMEALZE L, FKBOBEIRTE
RENICETTAFETHLLHELTWAS,
RRAEHFEERICLY, KEANOEKOTEAIIHEIZLS
BT OBRBUPHENERTHL I EFHLM R o2 WH
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HISAIVL - BFATIESE - 3 EH T

T8 it
IEEBE | 30kV 50kV | JIEEE | 30kV 50kV 50kV
===V Wt% wt% | ot & wt% wt% wt%
Na,O 2.6682 | 2.5800 Na 0.6706 | 0.6434 | 0.5658
MgO 1.7459 1.6774 Mg 0.2876 | 0.2775 | 0.2792
ALO; 15.0514 | 14.3166 Al 0.1942 | 0.187 0.1865
Si0, 64.9585 | 64.9107 Si 2.1559 | 2.1072 | 2.1041
P,0;s 0.4089 P 0.3758 | 0.3095 | 0.3090
SO; 0.2542 0.4757 0.7231 | 0.6975 | 0.6965
Cl 1.9848 2.0348 Cl 1.3283 | 1.3856 | 1.3835
K,0 2.4891 2.0973 K 0.1632 | 0.1279 | 0.1277
Ca0 2.0201 2.0845 Ca 0.7683 | 0.7616 | 0.7603
TiO, 1.006 1.0466 Ti 0.019 0.0184 | 0.0184
MnO 0.1123 0.1423 Mn 0.1267 | 0.1385 | 0.1382
Fe,0; 7.6052 8.1025 Fe 5.2205 | 5.4413| 5.4318
Cu 0.001 0.0011 | 0.0011
Zn0O 0.0132| 0.0168 Zn 0.0042 | 0.0043 | 0.0042
As,03 0.0052 As 0.0028 | 0.003 0.0030
Br 0.0094 |  0.0088 Br 0.0047 | 0.0055 | 0.0055
Rb,0 0.0083 0.0097
St0 0.0388 0.0382 Sr 0.0046 | 0.0047 | 0.0047
710, 0.0346 |  0.041
Y03 0.003
Cd nd Cd nd
Pb H b Pb nd
Hg nd
CHO 87.9495 | 87.8858 | 87.9806

nd: not detected
B3R TEBIUMEOFTETIToLANRY MLVOBERCL 2 EBER
Table 3 XRF quantitative analysis using the FT method on the soils and died young plants.

€ i, HEBNFRHEEINT, 1ZTLACEENLERIC
BRLTAF v BoTWADT, HEISHESEZRETS
12iE, HEOKBEICL > THBRWEZIERTE 5. KED
FECIR<EIRLE> L<BRIEBEE>STH B0, wIhd
BERBBICEKEZ AN, HEKZHKT S L&D ITEST B
FTHHETHH (TEE 1990). LAL, KFEHO LD
WKHICE DS 5 £ FEABELITOOT, L ThiEL
HEAZRETHIEHFTET, ROBWEGOESIREITE
Lvs, MEFREROTEAKZ BRARICHH LT, oM OED S #

(66)

FHTHERIVEE LS.

T/, BWRICKHOERE2THLEDIT, HAPRE
THBECHREBFTOBETENERTHS. T NV EIH
WEZ R TRRRLIEEIER, ARAMEN TV 250 %518
L, RKOBAZH S LPBETHS. 61T, WBHES
BEESPNCHEER T % BRI 5 BIRASE & Cn CREEN
RILEOHRVID L) BRGATH, HERFIZILDIZ-> TH
B - XBASERSNA X912, TEHEOWE D RA Ik
TREMETH 5.
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BEELBHEIC L 2KHOEERE

: )

BEEEMEON 2 » A0 6 BWAICAENELET T E
HTEEH HOKBIEEN A Lz FABELD S F YV HlE,
Bz B 5 KEHZE (pH, Eh, EC, DO, AKif), kX
WAL DK, T3, MOMEMTET 72, TORBE,
KREHDT ¥ VRED 40-50cpm THAHDIIH LT, HEIK
Lo OBMCHRENN2-I/EVERZR L. T,
Frakits, I, HEAZOKO pH IZ#EK L FIZF U pHS %R
LESBRENEV. Cho0kOBLRIMEEE (EC) 3Zh
WA L TEL, BIEEREORSVIKEIZEK L IZIZR
Uiz /R L7z, W L7-fICiE Na, Si, ClL Fe BEDEL
HEINTBY, BENLEEIII 2EMRINEELZRILT
W RBRTIE, BEBICEoT (1) REEKMHRAMEE LT
EAKL SV AMBA LT, (2) WIERP BRI
Lo THRMICHEABBEALL, (3) HEICE o TAKOHE
R MR BAAE L, KERIZIBo 1BRA SERBBAL
RIEFEZONDL. INLOERICE 5T, BkiziEK
PRAL, MECEEOHENHR. Thbb, SH0OE
EIHBIIIIBETHB.

#E HAET () oWesRILENZE s V— 7 O/NEFF

HIREMEFEKITIE XRF 497 OFEAM I 2 T B HEEIC
otz Fiz, NV FVIRKEO Dr Siti Khodijah Chaerun
121 Abstract IZDOWT BB R W2z, 51T, 240
BEH IR/ LN T 20475 THE L 5BOBEKMICS
BB RICONTH TRBEE V2720w, ThbDh4
WELSBILH L EITA .

(67)

The Association for the Geol ogical Collaboration in Japan (AGC])

399

X m

FEE (1990) BHRAENY FT v 2 (WETHD). 90-120.

BEHR R - T - BEHEIX (2006) BEW LT 5 HEREAM
DEREKREMIRITTEE. LAGUNA, 13:1-7.

HFEBE - BH OH (1996) kodwogELE. L, EE
171p.

FANER- FLEE . PEME - EEER KB % (2006)
WA+ OEAM L. LAGUNA, 13 :63-77.

BEBRE ARG (1993) Bl OFRELER L RS +
REFFEATE R, 82p.

BFFEE (1997) KEOKERED | KE,rOHKRT T KEXK
BB S, BEREmR, R, 351p

7 FUBREMEZER S (19%) KRB0 7 F KL RERH
I MRS, HEEABRRTHESRET, 234p.

FriB R - Kibos (2007) Y2 10.23 - 528 oRHE
HR R . 299p.

EERMR AT EATRAE L v ¥ — (2004) HEROMER(LE
B, R, 209p.
MAMEE - A% - fERER - kHE & RERE - ZH OB
PaATTEAT (2006) PTREFIIDEARM L. LAGUNA, 13 :43-62.
HIGFITL - BB ZsF - A - BBPIESE - B (2007) B8
FEBMREWEROEEK GEEK, WEK, 1K) OREER:
WEKEROARLIBE LR, HIKBE, 61281292,
A B GRS - =R W T BB - JORMETT (1995) L
WicBIr2s FUBEL Ny REROMGR (FR). K&+
DT N ke RERE L, fEEADARRFHESET,
65-68.

Tsuzuki Y (2006) Preliminary research on salinity and flow rate
profiles of a river with an estuarine by the analysis of water
quality monitoring data. LAGUNA, 13: 79-88.

NI -El ectroni.c Library Service



The Association for the Geol ogical Collaboration in Japan (AGC])

400 HHIGANT - BPAIERE - BT

RIBFT - BRIEH - BISSiET. 2007, SEEFEHEIC L ZKANESHE. WIkEY, 61, 389-400.
TAZAKI Kazue, NOMURA Masazumi and BABA Naoko. 2007. Sea salt-damaged rice fields after the Noto Hanto
Earthquake in 2007. Earth Science (Chikyu Kagaku), 61, 389-400.

E B

20074E3H 25 HOME 4l M= 7 =F 2 — F 69 OHRENANIREELEZE 7. ZORED/-D1~28

MERCKENILE 572, ERIGEFOHE, BEK WKEERECEALZ €451 BERZOZLS
ORI, ol ETEAEIL, pH DEEA ¥ D720 A S B ZL LKBRTIC % o 72 K 2% -
R ThD, —F, WEFS 2y BBRO6BWM, AIELRHHBICIBLT, BRCRRE L OB TEE
DEALD T, HAIKERICEE UMA RN IRENSTAE L. HENRE LKEZGD, BLOEAR ¥
KOXKEBHTHWELAL A, pH 2R LELAZEE (EC) dmWEZRLZ. I, WELEILAK
HO+8EfRE 88 X BT L ) BRI E B ho 2 L CABREOEED IA MM L EERE 2R
Na, S, Fe "BBEICHRH SN
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