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Transport of **Cs and *’Cs in the lower Abukuma River
after the Fukushima nuclear accident

S. Nagaol, S. Tadoz, H. Uemuraz, M. Kanamori3, S. Ochiail, Y. Miyata1 and M. Yamamoto'
"Low Level Radioactivity Laboratory, Kanazawa University, Nomi, Ishikawa, Japan
*College of Science and Engineering, Kanazawa University, Kanazawa, Ishikawa, Japan

3Graduate School of Natural Science and Technology, Kanazawa University, Kanazawa, Ishikawa, Japan

The surface deposition of **Cs and "*’Cs is above 3000k Bg/m’ in a zone extending northwest from the
Fukushima Dai-ichi Nuclear Power Plant (NPP) accident. It is important to elucidate the short-term to
long-term impacts of the accident on ecosystems of river watershed catchments. This study investigated the
transport of **Cs and "*’Cs in the Abukuma River running through the Naka-dori in Fukushima Prefecture,

Japan under normal and high flow conditions during 2011-2015.

Field experiments were conducted at a fixed station in the lower Abukuma River during the period of May
2011-Feburary 2015. The twenty L of surface river water samples were collected at the station using buckets. In
normal flow conditions, the **Cs and '*’Cs activity concentration in the river waters before and after the
filtration was measured with gamma-ray spectrometry using the ammonium molybdophosphate (AMP)/Cs
compound method. Decay correction for **Cs and '*’Cs was carried out for each sampling date. In river waters
after rain event, particles were separated using centrifugation and filtration with No. 5A (approx. pore size of 7
um) filters and 0.45 um pore size membrane filters. The deposited solids and suspended solids on the filters

were also measured using gamma-ray spectrometry after drying them at room temperature. The **Cs and "*'Cs
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Fig. 1. Sampling kocations of the Abukuma River.



present was therefore estimated for the suspended solids and filtered river waters.

The total **Cs and "*’Cs in the river waters ranged from 0.003 Bg/L to 2.57 Bg/L and from 0.005 Bg/L to 3.83
Bq/L, respectively during May 2011-Feburary 2015. The highest value was found in June 2012 at high flow
condition after Typhoon Guchol. The radiocesium activity concentration had a decreasing trend with increasing
time after the Fukushima Dai-ichi NPP accident, though the highest radiocesium activity concentrations were

observed in July 2011, March, June 2012 and July-September 2013 after rain events.

The percentage of **Cs and *’Cs associated with riverine suspended solids was 44-90% at normal flow
condition, but ranged from 84 to 99% and at high flow condition due to rain events. These results indicate that
rain events are a main factor controlling the transport flux of radiocesium associated with suspended solids in

river waters from the Abukuma River system.
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Fig. 2. **Cs and "*'Cs radioactivity in river waters from the Lower Abukuma River.
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WERFSERT R A AR SRR T RETE R, © T 920-0293 FERHF IS ERKE HEMTASHE S 8-1-1, A
EANY Y B U — @B R A BRI IERT M AR RSy TR R, © T 920-0293 )11 JR{A
ALERPBERT R 1-1, @ RERRY: FEH
Toshio SEKIGUCHI, Kenji KUWASAKO, Michio OGASAWARA, Hiroki TAKAHASHI, Shin MATSUBARA,
Tomohiro OSUGI, Ikunobu MURAMATSU, Yuichi SASAYAMA, Nobuo SUZUKI, Honoo SATAKE: Evidence
for conservation of the calcitonin superfamily and activity-regulating mechanisms in the basal chordate

Branchiostoma floridae: insights into the molecular and functional evolution in chordates.

[iZC®iz]

Iy b= (CT) i, FHLETERBHCEDLZ ALV ELTH D, CTIEL, Iy b=riEE 1B
HAT7F K (CGRP) LA —DEMLEFICa—RENTWS, FT7 KL/ AT200, TIV, h
Ny b= USRS T T RE SR CHEBEFER2EBZ O, 26D TF R,
CT/CGRP 7 7 2 ) —XTF R@aFlE L FEIEH CTW5, CT/CGRP 77 2 U —_7FF KNk, &£C. &
Ny h=UZBE (CTR) &Ny R =SB EEZEE (CLR) G T 5, EOXTF Rifkb
s AER T B 0ME. ZRIRIEMERE 2 > %27 (RAMP) &, Z&K (CTR,CLR) & OflAGbEIC X
DR S TWb, £72 RAMP [, CLR OMfaERATIEMEZ <9 —F ., CTR IL RAMP 72 L Tl
WZBITTE%, ZRET, ZBOEFHEEMICIS T, CT/ICGRP 7 7 2 U —DXTF ROZFERNT
H-FRESNTEZ, LOLARNS, ZHIEL RAMP OMENTRHTH -0, HREIMIB O Ti
LA THSL 7 a U X F AT A (Branchiostoma floridae) (27 H L, CT/CGRP 7 7 X U —DjiZ
PRS0 5 FHERE DIRAFEIZ DWW THFZE L T2,

[75i#]

EB1: 70 ) ¥ A7V 74 CT/ICGRP 7 7 2 Y —~_FF K, CTR/ICLR, RAMP D[FE

T VEFTRAICOEDT ) AT — 2= T F R (Bf-CTFP), % & (Bf-CTFP-R), RAMP
(Bf-RAMP-LP) % Filll L 7=, Bf-CTFP-R & Bf-RAMP-LPs [ OW L, Pl L7238 a RV 2 & &0,
ik cDNA 27 7L — k& LT, PCR & RACE {EIC L W &REEY #E LT,

FEEB 2 : BERAMP-LPs @ Bf-CTFP-R (2% 3 % MR ITIEMEIC OV T ORFT

N KUl V5 % 7 % fé L7z BECTFP-R 2 %Bl4 252> A v 7 h%& COS-7 fAaIZE A L, 48 R
BEE, FmiETER 2 W32 FITC £5i#% VS fuikx vz g ila{b 7 2170, Bf-CTFP-R JEFEEL
AR 2 Bk U 7o, ARSI O FIA 1%, FACS FEATIZ XV Mt L7z,




EEB 3 . Bf-CTFPs & Bf-CTFP-R * Bf-RAMP-LP &0V H v K- SIEMENT
Bf-CTFP-R % L < |% Bf-CTFP-R * Bf-RAMP-LPs % 38l X ¥ 7= COS-7 fifidiz, Bf-CTFPs ZiRAN L,
FHAZN @O cAMP HEN7E M % CatchPoint cAMP Fluorescent Assay kit CiHlE L 7=,

[RRKOBLE]
EEB1: F A7V IAHICET S CT/ICGRP 77 Y —~_FF K, CTR/ICLR, RAMP DFIE

Fxlx, TAIVUFHIKDNA TA T TV —LD 3 00)«\77’“ K% [6E L 7= (Bf- CTFP1—3)O Nl
B, Cys TR E LD CT/CGRP 7 7 X U — T F NIZRHEA 72 B E O, CT 0 IR 72
C KD Pro-NH, #IED R STV, S HI2, 1 DOZFER (Bf-CTFP-R) % [AE Lz, ZiUIH
HEEIY) CTR/CLR & @ W EFIPELIME 2 7R U R AT I & 0 FHEENY CTR/CLR IZHHIE T 5 9 4 il
u‘:o %723 20 RAMP (Bf-RAMP-LP1-3) % [Fl€ L7z, Bff-RAMP-LPs |, FHEENY) RAMP & [FIfR

—[EIEEET 2 X7 TH Y | FOIEMHIZHAER Cys Rk 4 D2 THRIFESI TV,

FEEB 2 : BERAMP-LPs @ Bf-CTFP-R (2% 3 % MR ITIEMEIC OV T O

FACS fif#r Ot K. V5-Bf-CTFP-R Hjfl &~ BfRAMP-LPs Z3LH B I E 5 Z LI2 k- T,
V5-Bf-CTFP-R OHIEBEEHIC A E 2 EA PR bz, 202 &id BERAMP-LP £ CTIZEBWTRD
HALT=D T, Bf-RAMP-LPs 7% Bf-CTFP-R ZHIaEIZAT T 2IEME AT 52 L2 60T LT,

#E 3 : B-CTFPs L Bf-CTFP-R * Bf-RAMP-LP BE&&D U H v F-2 RIEMRT

COS-7 #fia(Z Bf-CTFP-R Z B THIEL I ERITIX, EOXTF RELIRIML TH* LT cAMP i
AN L 22 v o 72, —F7. BE-CTFP-R & Bf-RAMP-LPs # B EH 5 L2 LV, L7 F RO
FERIFAIIZ cAMP J2FE OHEINNRD Siviz, EFoZ Enn, Bf-CTFPs O U 4 v RIEVEIZIE
Bf-CTFP-R & Bf-RAMP-LPs OENMETH DL Z LR LN -T, S HIT, £27TO Bf-CTFP-R
& Bf-RAMP-LP OflAEHOHEIZEB W T, BECTFP2 i biVMEA 2 R L7 (EA DR E DEEIX
Bf-CTFP2 > Bf-CTFP3 > Bf-CTFP1), {£H & Z & |2, B-FRAMP-LPs (3HFHMEEY) & F72 D Bf-CTFP-R
DY Ty REIRMEEZEZ RWHEE A2 SO Z RS NT,

[£&0]

T2 1L, EEFEHEEY) THID T CTR/CLR & RAMP O [RIE G Dy FHEEZ 1~ L=, AIFEICE
WTH LN L7=HFREHW D CTR/ICLR, RAMP OREEE#(LIZ, U TFTO X S ICHEEESN D,
) HIEEARIE, CLR 51 7 00y FHEE b0, 2) HLJE RAMP 1, ML B RO % BT EL e
EMRAERATIEME 2 A LTz, 3) A 2 7 Do 4 L FEE T 5EfE T, UB R
R 2 PHET CE 2 BB RAMP, JHEIi CX eV A7 ORI RAMP BRA U=, —FH, T A7 Y
UA L CRREWHEMICET 2R Y T, ¥/ AT =4 _X—2 FIZRAMP IR S TE LT, %
RN EHEE Y O CTR O K 5 (T B CHRET 5 7] “b‘ﬁ?bi‘a%)%’) THEENIZF51F D CT/CGRP 7 7 2 Y
—~_X7F K, CTR/CLR, RAMP D% I3 % 72 0I21E, B Y ZBIRD 5y THEREMAT° RAMP O
HEOBERPLETH D,

AR, BRI ERMMEE OB DO b & 12iThbivle, MFIEaAIX. Evidence for conservation of the
calcitonin superfamily and activity-regulating mechanisms in the basal chordate Branchiostoma floridae:
insights into the molecular and functional evolution in chordates. (Sekiguchi T., Kuwasako K., Ogasawara M.,
Takahashi H., Matsubara S., Osugi T., Muramatsu 1., Sasayama Y., Suzuki N., Satake H.) & # L. Journal of
Biological Chemistry (2016) 291(5), 2345-2356 (2783 L 7=,
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Takahiro IKARI, Toshio SEKIGUCHI, Nobuo SUZUKI: Effect of deep sea water on fish physiology

[izC®iz]

PR K L 13K 200 m LUHEIZAFTET DM OHKO Z L 2R L, OFITIKRICRZ, O
BRI FTNRMEHERE N & &5, OMEEN D20 E W) R E R, BIE, Zh b O E 40
LEk 2 2B ISR ST D, Bl iE, miEe L TOLEMFIE, IXxI7LE8E THFTHD
A A=V HFIA LT BER S A~OIS AR SN T WD, FKESET CIL, MEEYOLEE 2 YT
LEBERKELTEHIN TS, LMELRnG, EORMFERRIBILZ KT 2 EITIZTE A LRV, £
ZCARBRE TR, MR K O SR BRI BT3B SV TERT L 72,

[Hi]
B 1 : ELISA 2% AW 2R K DBEED R b UV RIZXT 2 ZhRITOV T OMFT

WEPETEIB K & 2 b L RS2 0 BT 2 AT 5 7 — —
WIZ, WPEF D A YT (Girella punctate) % 7z,
R RS K iaR CEOK L7zREk (MEEEK) &5
N R SRR B X BT O L TLIE TR L 2k (KRE
MEK) CAVTEFEEBELE (K1), Bk 3. 5. 7
A AE A B EL L, ELISA #EZ W T b L ZHIPT
BREND I NVF YLD MR &2 RE LT,

EER D . Yo R R U T SO B R Figure 1. Rearing system of nibbler (Girella

punctate)

% VB TE TR 8 7K D B BIENT

RIEKDE~OEMZBET 27202, BHFMBOGBEMITRPELINATNDF U F o

(Carassius auratus) OFFAET 7 3% PWTEREITo 7o, WHEEREAKD L IIREWKE 20 %DH
BTHMUT L-15 8§51 (2N THIRE/KEH & REKER ) ©, AT v a4 24 FREEEE L2k,
BHFEMILOTEVEDIRIE L R 2R THL TN ) 7+ A7 7 2 —E8 (ALP) OEMHLZRELL, 56
ICREROEFRICEB W T, BHFMRAO~—I —#5FThH D ALP KOG HEEAFTH D distal
less homeobox5 (DLX5) D¥BlfE4 | Eik PCR IEIZ X o THHT L7,

[FEEEOEE]
B 1 : ELISA %2 AW EERBADAIED A b L RIZHT D ERITOWVTOFT
REKERE 5 BB CEHRMP aLVF Y VBEDIKR T 2RO, ZORRIL, WEEEKICE->T




ADOARNVARRBESNZZ E52BWT 5, aLF Vi, BRASEOTLHE DL B3MiaiEtE ok
DN LR EREERZTRTD, EEAFEEICE Y aAFIANETT 52 LT, REEERH
LIRS, OB RABTEIRT Z ERREIND,

EBR2 - vo atRRE AW AEOEHFMIRIC KT 5 R K O BT

RIEKEH TR L2 v 0 2B 2 B30 ALP &ML, RE A TR LI b D L T
AEIZER Lz, &512, ALP X DLXS #s O E® PCR OFER, b ORBLENFEIC LS
LTWAHZEEZRM LT, 26D EnD, WHFEREBKITEFMROEELZ LA SEL21EARH S
ZElERLE, BEOREICEL., BEOMEIIRDELRWNEDTH D7D, e 35 2 Miais it
O EFIE. MEOKEHBIICH EIRCTE D alREMEA RV,

[£&0]

AWFFENC LV | WEEREK DS MR ERRIC B 2 S 9EH (RO R b U AERER ., B 2 O 5 7%
BAERD) DB B 2NT o 72,

Atk MEPER DI = VT VIR EEIZ S 2 M EIRIE K O R BIEET O RIZOWTHIT 5, £72.
v 1 = ORISR A G O BB AR T ORI E DL L& L GRS D, S BT, MERIE
KEBLOREOWEAKT 10 HEEE L7z A YT D%, IPC-MS (2 XV iRm0 217V OF
Mz fEM LT 2R FZ2FET 2 TETH D,

(2% 3Ci#K]

Brillon DJ, et al.: Effect of cortisol on energy expenditure and amino acid metabolism in humans. Am. J.
Physiol. 268, ES01-513 (1995).

Tsunashima Y, Kondo A, Matsuda T, Togari A.: Hydrocortisone inhibits cellular proliferation by
downregulating hepatocyte growth factor synthesis in human osteoblasts. Biol. Pharm. Bull. 34, 700-703
(2011).
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ABFIENE, B RE AR E MR E I TP MERIR O 0o — B 2 LT
DALz, ABFEONZR, TR 274 11 H 28 B, SHAECHEOCHIES L BABSER Pl
SCRR SV, BFIE A SR LT T2 70 Tt ) W G ) RZET) | WAL 2R (AR )
ROBFRRE EWrEi AR (@ L LT £,
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Atsushi KAMINISHI, Toshio SEKIGUCHI, Nobuo SUZUKI : The rescue effect of melatonin for the damage of

radiation in the bone.

TSRO AR 2 B I, HENAER & MR ERO 2 b 5, BEEIEM TSR
DEER Sy 7 (Ml O35A DNA) IZEEEX A — V% 52 WMEBEER CTIEBABRN T v (ERTiEE
e ReXo T30 h)L) Z2RAESE, ZOTVHANDNAILK A—V %G %275, DNA DS OME
HICE D XA =T %500 % L DNA ARSI E3iE Z 5, Ut S 4172 DNA |3~ O DNA 15 F
FICEVBEEINGD, BEAMERIZERELZZTEEEICITMROT R b—vARFES S,
INEIGH L0, BRI L 2B AEETH D, IR ATRRITEE 2 2RI L v iThbi, 1
THHER BRI AR DOZNIR D E < . B AR DB BREFHRE EFHFZEFTIZ I T 1994 4R 5 R FE R
BN TONTWD, £i2, BB ABRITEONAMCH L THEA S TS, LavL, [
TR X D IEFtEEIT b s SN TE Y, BlCHT 2 RO PELZ T2 LERH 5,
AFFETIE, HET NV ELTAOY T 2 ZER LT, BICxT 2RO R B in vitro TR TX
DNEN RN, o, AT M= ALT VN E AR UT D T L TR O BIEEEH > S
ELAX2—FT520HMLNTWS, TITRIZ, A7 b=V L AF a2 —{ERIZOWTHAENT L
776

FrX¥apbraazgEiil, BHEO 3R, A7 b= (10°M) « AT k= BN H
LW A Nz 8 Lz, A2 4oREL, [ :arbo—b (BERFHERBREL « X5 b= EIR
. I BRI L - AT h= iR, I R RRIBE - AT =B, IV 0 R
MG« AT =V, & L7e, RikEE#., \ERLFR AIRRIEEIC LD U e 2T RFEH 290 MeV/u
Z 8 Gy OFREE TR L7z, MEHZIZ 15 ‘CT 24 FEffj#5# L. Cell Counting Kit-8 (2 8 ¥ | AHHAalG M
ERE L, BB LV TOMBEMITT 572512, 57 1% Total RNA Z it L, cDNA # &
L7, £ LT, e~ —h—ROWEMaDO~—h —8ETDORB%E E&PCR THRE LT,
BRI A RS Ly m a oA IIEE 2R~ 2 A, BE LTV ARVWa Yy ha— e LT
ARTEE DR RN R NI, —, AT F=VIRINC L AEEO ERAR S, \ERL TR E
R L7y ralcxtd b b AFx a2 —ERARREO b, RIZ, B RERN L Faoruna
O E A O R R~ — 1 —8{n 1 (Cathepsin K) & 'HHHILD~— I —&EIn T (RANKL) OFFEAY
~— N —BIE T DFRBL & AT U755 B, Cathepsin K & RANKL ORBL&EIX, AT F=FIMNCLDHF
BICEH T2 B L7z, Licd> T, AMiickt 3+ 5EH & RRICEE LV TH L AF 2
—VEMZMHERE T 5 2 e TE T, A%, FHMREEIC OV TN TW FETH D,

ARUFEIE. BIRKFRZELE A RB AR EMAEI EHE EEEEROFE M LO—&R E L TITHh
77,
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Nobuo SUZUKI', Makoto URATA?, Kyoko MATSUMOTO?, Shouzo OGISO', Koji YACHIGUCHI', Kenji
NAKAGUCHT®, Matsuo MITSUP?, Kazuichi HAYAKAW': Marine education by the cooperation with the

Noto-cho Board of Education

IEEE0)

EEIHELZES EHEEL T, £, B ZHEFELZDIARNER ZRLD E LIS BERRICE
AR REIRMEERE N ) F 27 2B L, BB OMO/NERTHEREL T, COHEHBF n s
LEANNBIZERB LTV,

HAR 72 R 0 4R A 5 1

2014 7 11 AlC—MAtREN  RBREMEHBE MR 2553 LTc, 2 OO FEIIL, HoTopE)E
Y . REDOF N A-TERY, HtEEROMETH L, Z oMM T LERY | WHEHE%
EELTWTFETH D,

FHEER) S PR R ClX, BUTOBEFRNIINZ THEPEO R 2 F - ISR ET 2 Ol%, FERRRO
HCIIMEN D D, ZDD, FHFLRENRFEORBS 2 MY CEEHE 2T 5 2
LN, IMEOEELMAGDEDLTD, KL LTZH Y F 2T AEMHEET HE TITITIREN T
HEND, PIANERTIE, DNFROBEFE (5 L6 F4E) ICMITBEREON ) X 27 LAxiE
KPTHY, ZOW ) F a7 L25EBICLTRPERLPTFELBRE L 6 FHOEKZN LRI Y =27
LEBARET D, . BFRO=— RGO E TR EORRGH A2 RE L, BEF L RER7R
%“®ﬁﬁ®ﬁﬁﬁE INFERE 6 I A LB LT EAE I Y 2 7 A& T D, WiC, B LK
NV FaT7hBEEL, BHx OBEPTO EERFIAZHAER, BIKTHZEICRD, BEEEOV A
T L x KRS D,

IS O Y IOV TIR, AL 27 FEE B AEW 2 T SCH = H RS KO 3 MR EEAE
Iy P TRELE,

A
REBIT(C 31T DMFEHEAE DM AT, BARMH ORI X viThbii,
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Shouzo OGISO, Masahiro MATADA : The observation of seawater temperature, salinity, atmospheric
temperature and humidity around the Noto Marine Laboratory (2015-2016)

[ixzt®»iz]

IR KFER B AR BR BEAF 22 & o & — B J2BRit sk Tk, 2013 =BR[N 21T > T\ 5, 2015
T4 H1HOEEDND 201643 H 31 H 23 RfE C 1 K & 12 KR & M5 & SEBRBRRT O RS T2 T,
KR & A2 BB THRIE L7z, JFE 7 RNV T v 7RISR T 4 = x® Y —/KIRHE
4yt INFINITY-CTW ACTW-USBJ % F\WT/KTE 0.5 m T/KIE CF5FE£0.01 °C. 2fEHE 0.001 C) & &
FUREE (FSFE£0.01 mS/em, 23 fi#HE 0.001 mS/cm) ZJIE L, BRUSEE 2 EHE S ICHE Lz, B
HEAF TSR DKIEH T VA (H) ) 20V TAES0 m LV 7.5 m OKE CKBE 0.1 °C)
ZE LT=, fourtec 15 [JEIZ S — ¥ v H—MicroLite LITE5032P-RH| % V&R (K& +0.3 C,
SRR 0.1 °C) LiRE (B E2%., HfifRE 0.5%) Z#MIE Lz, ZhoBHT —XiX6 W AT
F & o THEEHESEBREY D Web 44 MZ T Excel ETARL T3,

[FEFREE£]
HEAIRORNE TIEAKE 0.5m, 5.0m, 7.5m & L O T 1 FEZHE L TRHAZR< 8784 Rl THIET 5 2
ENTER, LML, HOoWETIIT20154F5 H31 H228, 6 H8H 7K H 6 H 16 H9
kT, 7H21 HOME2S 7 A 23 H8BFETO 251 R TXRINLT7-, 2D O E TITHE S 2 Ba
W@ LIHERWEZ R L7z, BREIZE Y —5b LAXV A N—H~DEY O E L ZE X DL,
THNLBRIZ 2 2AIC 1B, BEoh—%5& EIFCRERLTWD, KR ETRETIE, WasofElz L
2016 4E 1 A 5 H 10 BE2>5 3 A 31 H 23 £ T 2078 BFA TRl L 72, HIEMD A B4 % Figure 1
M 61T, T2 LR ZETe A IRZEM E L,

ABPEEKEIZ 0.5 m, 5.0 m, 7.5 m &b 8 HR b m< ENnE£i 27.78 C. 267 C, 267 CT, 3
A0 bK< 11.13 °C, 10.7 °C, 11.0 C7Z 7= (Figs. 1, 2, 3), HIMH O AKEIZAKE 0.5 m T8
H7H 15803065 C, 50 m T8 H 9 H 23D 300 C, 7.5 m T8 H 7 H 18HD29.6 CT, W\
THHEMEL D @)ooz, RARKIRIZAEOSm T3H 1 H7HDR72 C, 5.0m T4 H 4 HD O
D 9.9CT, 7.5 m Tl 4 A 3 H 23 oD 10.1 CT,

BHE L IEIER UKIEZE 72, 1 BOH BT 1 BT
$7KiR 30.0 ‘CLAEAFdk L7z HEE, K% 0.5m T =
6 H. KESOmMmTI1H, KRTSmIZ0ORZS7, | o
[FIARIZAKIE 10.0 CRIGAFLIR S N AT, KE | S20
05mT4H, KES0mTIH, KE7Sm TIZ0| &
H7Z o7z, HME¥KIEIX 0.5m T18.04 C, 5.0m
T174 C, 7.5m T 17.6 CZF o7,
HBPESYEAS1X 10 A0S 12 AIEEiEL Y & Eh Apr.May Jun. Jul Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar.
SR 1 AMD 3 HTEE» -7 (Fig. 4), Moneh

A BIEERIEO R EIEL 8 A T 25.7 C. i AIE

—e—2015-2016  ---9---2014-2015 --=---2013-2014

o~ o ) o Fig. 1. Monthly average water temperature
AL 8 A5 H 14T 34.0 C72 - 7= (Fig. 5,300 C '8 M ge W pera
B 9 . N at a depth of 0.5 m. Vertical bars indicate
lbzids L-B8X7 A2 14 S, 8 AN 9 HH the ragge of the highest and lowest
T, BMELY 7ATS BZL, 8 AT1 HAD > temperatures for 2015-2016.

7=,



AR EETRE AN T 12 AR b @< 89% T, 5 HA R bR 76% 727z, M F O

IR EIL S A 14 H 13 50 28%72 - 7= (Fig. 6),

1 H 24 BN TORE OfEE & RIRMEDOZE 0K A LY % Figure 7 12~ 7, EEZZIT/KEE 0.5m
TIE5, 6. 7THICRKREL, 9 HLUKIZ1OCUFCTHRB L, 50m & 7.5m TiX 5. 6. 8 HIT k=<,
8 HTIZO0SmED b REN-T-, 9 AL 03 CULTFE 572, KiRIX 5 H CIREZEN KX 9.1 C

7= o7,
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Fig. 2. Monthly average water temperatures at a
depth of 5.0 m. Vertical bars indicate the range of

Fig. 3. Monthly average water temperatures
at a depth of 7.5 m. Vertical bars indicate

the highest and lowest temperatures for the range of the highest and lowest
2015-2016. temperatures for 2015-2016.
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Fig. 4. Monthly average salinities at a
depth of 0.5 m. Vertical bars indicate the
range of the highest and lowest salinity for
2015-2016.

Fig. 5. Monthly average atmospheric
temperatures. Vertical bars indicate the range
of the highest and lowest temperatures for
2015-2016.
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Fig. 6. Monthly average humidities.
Vertical bars indicate the range of the
highest and lowest humidity for
2015-2016.

Fig. 7. Monthly average of differences
between highest temperature and lowest
temperature for one-day.
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