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This paper presents a groundwater source heat pump (GWSHP) system installed for air-conditioning of an
official room. The main innovation of the new GWSHP system lies in the cyclic utilization of groundwater by
adding a water storage tank and a circulating pump in the system to save the electricity consumption of the
lifting pump that raises the groundwater from the well and reduce the amount of groundwater needed by the
GWSHP system. The performance of the GWSHP system for four different operating modes of the lifting
pump is evaluated based on experimental monitoring in July and August 2017. The results show that the cyclic
utilization of groundwater with an optimized operating mode of the lifting pump can effectively improve the
coefficient of performance of the GWSHP system such that it was better than that of a variable frequency air
conditioner in the same room. The cyclic utilization of groundwater can also reduce CO> emissions and the
average groundwater pumping rate. The operating experience of this study can provide a reference for the
design and selection of groundwater source heat pump systems in areas with a different abundance of
groundwater.

Key Words : groundwater source heat pump, COP, CO: emissions, groundwater utilization
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MLV EABMABSET VAR L. 1077330 bl BEICHE L 171
PHEBEOEABY O SMTINCB W ORI EE R 850, EE, SKmE, SKEEH
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0, NA TR O AR E 2 FOKBRIE CAEL 2 DA CTAE X, 30 mg/LOT T /=
F Ly OHLIZET HHME IR Uiz, ZORRE, B+ mgLo Mgzl ) oFr oo
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BFOMHLENFEEL TR Y, B oo o L 58 L-54121E, TDHEZBEiEd 5
FREME DIRIR S 7.

Key Words : heavy metals, river sediments, typhoon floods, risk assessment, Agano river

-11-



55 58 MIEREE LAWige 7+ —F L0 E-2021

B BBERORMEICED CGREAKERRE ORI & EROKE
OBM KHE « 576 veti2 « AR 0Ap3® - SEH

VRS E RIRTERFRFERE TR (T535-8585 KPR KR K= 5-16-1)
ERE KIRTERFPRFBE TAHFR (T535-8585 KR AR TILR K E5-16-1)
SERE KIRTEKRT T (T535-8585 KB RBRITBK KE5-16-1) , E-mail:shinsuke kasahara@oit.ac.jp

K EBIKE —AROEFER TIEM L TV A ERAGERA L TIX, KOWmPEMER O, REE
FOTRNRETH S, & I AL TIXRBFKHT O (LR 2 581, DEL/KIE F Hss O #H R
WEEET 2720, IEORKBREZHE L TERETHRIET VE W, RO TR 20
T2 NI SR BB A HEE L, TOME, BRI Clhasstmd oSHIX Tik, #
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BE, "M A AREOENEANEL—FT, BEICHED S—2aF ik (LLF, PKS: Palm
Kernel Shell) #RBEJKSERIOT R AELTWD. £72, ERNORIEICHE S b HEENERM1507 F
VEELTEY, bARERLSICIMLENTWDHOOFHEITD W=, Zh HREERE
OFHFIRANRRKD ST BD. KIFFE T, PKSEREGRNH Y 7 ARSE 2L S b, Lo
JEIRS VU Dy %% Gl &b, GPEMEKRT 25T + 7 —& L COFAATREMEIZ D\ T
Bat L7z, BARBIZIE, 2o oS A~ 2AREREZ IR L7-GPEL X LV EERLL, [EfERER
FOMHEEMHRABRZITV, 30 N'mm?LL EOJEMEREN GOSN Z &, BIO@Ea 27 U — K&tk
LTI BN TWD Z E BB NI~ 7.

Key Words : Palm Kernel Shell, Rice hull smoked charcoal, Geopolymer, Sulfuric acid immersion tests
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B-15 $REMRAALE#MMI=w FZKBELVEFER/KLE
O b KL - Fadm g2 - GHEZS

VESHE  KRBERFRFBE LR (T565-0871 KBFFIK T (L H £2-1) |, E-mail:d.inoue@see.eng.osaka-u.ac.jp
Z#KE KRICKRFRFBE LR (T 565-0871 KB H T (L H :2-1)
ERB RBORFRFERE LEIFFER (T 565-0871 KRB HHIL I E2-1)

AWFZETIE, FRELEZEMICHWZ2=y FOHERRIANTEICE 58 L U EHFEKDL
BN U7z, 3 R IR, RFEIR (FLERR) WS IERINO4>DEBR R ZER L, =ik
E@ﬂVVMW%EUAI%K@LME“@ﬁ%ﬁok%%,ﬁ%ﬁ%ﬁi&w%é,?vyﬁ
ERITABE A B ORI L BT L2, ZAODRTIIREL~OWENERE L U REEET
HY, BEESHET L CREENSELL L2 b0 L RBENTE. —F, REWEEGTHS, BL VB
EREIIWHIIR T L7z BIc BR L, FEREHESR T96%LL L, ﬁﬁ%f%%&i@@hﬁﬁf#%ﬁﬁ
L7c. F7=, REHFEBDOAERKR L, BEMBOBELIMNHER SN2 D, RERDIEF
THGA, REWEEVVBEOWEFREIZI D B L UBRERS—RMI ﬁTTéﬁ,tV/%
HWOMAEYRTNHEEICAE L TIHEREE L UNERL, B L U BREENELMICRESH
R PRGN 2T AW e

Key Words : adsorption, bioreduction, carbon substrate, selenium removal, unit-type constructed wetland

B-16 JEVEFIED LR - BiKIEICREET S
BRE/NT A —5 B L UHRaN S FHRRDERR

OWE 4L « Jinming JIA2 « {EfE /AL

VALHIETE K2R B TR ERe (T 060-8628 ALifEiE AL HTALKAL 13 476 8 T H) , E-mail: ynakaya@eng.hokudai.ac.jp
2 R R LR (T 060-8628 ALHEFLIRHTALKAL 1345765 8 T H)

TEVEVBIRIEIC X D FAKBELCIE, TEMETBIE O ILREME LK PR 13 T /K ALEE ) SR <0 4 75 Je AL ER
() A MZBIE L, BWILKEM: - BAMEZHERE T2 2 EISEECTH S, WHEMEEL O
X)) OOEOSOERE LT, SKRMEMEOKREHEIC L DTEEER 7 2 v 7 OBEOK TN
EZHLINTWA. Fiz, ANz 17D/7®ﬁ%%m“%®i%@gﬁ ST L LB BT
5. — 5, ALWRH O FAES L, TRREMECHLATEIC B U CERENC R TIR LI R A8 2 R T
LORHDH., T, AR TITILIETHNO 4 FRAES OB IRZ E IR L, Bt
ERIVERFEEE (SVD , BiAkMEz £35S (SRF) OFEMEBZ B L7z, M2 TEE
@ﬁ@ﬁﬁ%ﬁﬁ ;02%A7% ZEGT, SBICIHEMEBR S L last & s o %
VORI R ORISR, ARETIE, TNOOMBEE ST D 2 & TR - BKED
Eﬁﬁﬁﬁﬁﬁ%%ﬁ?b

Key Words : Activated sludge, Sludge volume index, Specific resistance to filtration, Morphological
parameters, Extracellular polymeric substances
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B-17 IN—LUYHAJILED ZDHIERMDBR L REISHhOEARHME

OREME A" [UH LA BE #4553 -mm R - ie =& -
hEg RS R RS-l R - i BT

"ERB - FAERER BB TESFHEMEE B THHEE (T899-5193 VLR ILE B i AMTH#1460-1)
E-mail: yamauti@kagoshima-ct.ac.jp
BEAE FERE TSR RS T A o TR (T899-5193 FEVE I IR 5 T4 A MT E12£1460-1)

SEaE BIRBRFPESE (T890-0065 FE IR IR FE R B THER G 1-21-24)
SESE BURRPREGE A MR R IER TS A TR (T 113-8657 BURERSCRUIXHRAE1-1-1)
SELE EMEANEERERERE  BIREEA ) _— g VB (T940-2188 HHE 5 M /7 1 & [ HT1603-1)

AR T, E£T/35—bA A~ A (EFB, OPT) OMHBILKEXD LT T T
—a VNOBREART 52 LR A, E~TY e T X7 ORBE(CRR A FEH L
7o, TORR, ZNDHDONRA F~ 2% AN TZRBRIX O UL EIXEEATF M &2 A 725 RIX
LRBETHY, HEMABERII o, ETEEESICTHOVTIE, M OEN
IC L DHEEREITRO BT, DEICEFB, OPTEEHE DI A5 & Ak & L
TOFMMAFREEEZRGT L. 2O, 7V =733 eXKE 908 EThh, K
WZEE72 <, FHMlEET M) Thotr., FMEHMRIAIEERELELOUTFTHY,
EHRELF I K ZE T A Do Tz, I HICERHERDUEIZ X D in vivold LiREBR 21T
S TGS, TDNE #(356.4~59.9% TH VY, KHEILR) oz, PLEDOERMNL, ~—
LSS A~ ABERERIZBEAF OF G F RO & L TR ATRER 2 L B BT o 7.

Key Words : Empty fruit bunch, Oil palm trunk, Waste mushroom bed, Livestock feed

B-18 HEMDHEBBHERADETEL LV LDREIZDNT

O3Ar A - PIF W2 - p)Il 28583 - R ke

VESE AP REUEIE R (7020-8550 %4 F RN 7 £ H3-18-8) , E-mail:ttateisi@iwate-u.ac.jp
VAT REFER B FIIER (T 020-855 044 T- VB i /7 |- H4-3-5)
SESER ATRPUERE BITEE (T020-8550)
YOBRPRPAEER BRFREER T (T457-8530 241 B4 B TR K E#NT10-3)

BEE T HEBAITESZITHRN SN BT T AO—E1E, ZRAROEEIZ— B S
A, BEN, BIEE, VA —T7 =R Y, BROHEREE LICkE LI EEX LN TND.
it OFFRIRGRICHEY, HREEEB T OBKNEE S Y ADL 0, EEEA~EBEIL, HF
L7z, Lo, KR E L CHED B v U ATHEREME TICFEEL TV D RIFETIE,
W e Vo T T & 0 AR S N 2 MRS CORUNEE > 7 AORFLEERDO A =X
LOEBEIAMREZEDLZ A HNE LT, HREHEERBOREEY Y LOREL ST LIz, &
FREMBEBREENRO T TR, ThH< UMK, AEHKCEREL-HBEEMHERECZ T Y
LEMA, Ny FECLOOH LI A, WRTOKT0~90%DEEE > 7 LAPRWEI LT
7. —F, THOCECHIEETHD Y a— Lo —iEIC VS L& 24, HEEOREER
Hsohniz.

Key Words : absorption, Cs, forest floor, Organic layer
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B-19 FEH -HMER—HFT U UINYFYTHE—D
TAKMEBMEREICRIZT B R A EHEOREE

Otfie BaA* - i b A2 - B4 P2 - am Jis

128 AR REE TR BB (T525-8577 WA IR BRI P SR — T A 1-1)
rv0069kf@ed.ritsumei.ac.jp

BEaH  SIaMfERFERER BTSRRI (T525-8577 W R BT R — T RI1-1)
SIESB IR BRI BREEETT LR (T525-8577 WA R AR — T H 1-1)

TR ot 2 Tk, AT EICHEEIC L > TOMISN D0, FFE, DICITEE TS
B U2 O0EEEN, K2 A O R RHET 5 2 L BN SN TW D, A OBGEEE ) O
B —2%, HWHEIEEE TH Y . FALEZOEGREHIEE CH DGR E M (SRT) Ol
L0 b, WHEREEEN RS WHEDTT A, RNICHRET D2 ENTE S, ABFFETIE, SRTE2,
5. 10, 16BICRE LTy =y I RNy F VT 7 2 —ZLED%Z RS U7- 838 - MiEREZHE L,
B TAKELET S Z LT, ZOBMEZTHIT A2 2B E Lz, x4 L CLED% R
FLa2VWHERLHEL, MEWHOEILIZEB LT, REFE(LIESHT &8s I &21T - 72,
FER. BE-MIESR TIX, SRTONNIC Ko T, Shk7ehkie & EEEaS I L, (LA & PR S 4,
BRI X D2 AW D RN T o 3 % LSBT 5 = L R STz,

Key Words : algal-bacterial system, biodegradation, photosynthesis, sludge retention time

ZREBELESARRAT—ILALERIZ KD
BRI RAAN D DEERE

OHe HUANG!, Thuong Thi NGUYEN?, An Hang Thi NGUYEN?,Satoshi SODA*
IipEe s EmAERY BT SMBREEHR ToER (T525-8577 JABURFDARTBFHSIR1-1-1) E-mail:
rv0073px@ed. ritsumei. ac. jp

INEMEERT BRI A TR (T525-8577 W IR FLAE T R IR AR 1-1-1)

B-20

e

N

Master’s Program in Environmental Engineering, Vietnam—Japan University, Vietnam National University (Ha—
noi, Luu Huu Phuoc Street, Nam Tu Liem District, Hanoi 100000, Vietnam)
ESE  SEMfE R (T525-8577 R IR ELEH B R1-1-1)

ANLRHORE L LTo7 VY HkOm A RGET 2720, BHRBIESIFEK ) b ESB A RE
THZEERRT, FRAFr—NAOANTRMICT VY B EZII0RE2RTE L, <&Mk L T,
Zn(20mg/L) & Cd (0. 3mg/L) & @i FE IS & o R R LI LFE K (pH3.8-4.8) &L — b v v v I Ny F
AT L7, HEFRClE., WM Z7T~40 & L8R, EKOZn & CADEIE D HEK FE
WA Uiz, — 7, WHRIROUEKIREITPKREELZB LA TLE -7, FHI90HMIZBWTEA
TIRHIZHA 722013 791mg, CdiZ10.6mg TH Y, WTNDRTH, Zn& CdDORERE DTS-
86%I%. FHE~OEMHENEO TV, WAL 4~ ZA~DOERHIT. BREREDIS-20%% 5D,
HRIT, AR LY b PIENE <. InsCdZ BIFICHREL, BEINLHBOALRFH
k& R4+ ENTE T,

Key Words : heavy metal, clam shell, constructed wetland, acid mine drainage
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B-21 TKEZZ Y JI2H & DK REHBKFRIFHRN
BADBRREMKICEZ HEE

OWill Rt fok w2« KA IS - JEE e

BE&E REBENLKY BRBIREE (T 522-8533%44 AT /A S MT2500) , hirayama.n@ses.usp.ac.jp
BESE BRRSH Hk=my FAREFEL (T163-1122 H AU HE K6 H1E6-22-1 Fifg A7 =7 4 U —)
SESE HALRT RRBAEAT LR o 2 — (T 980-8579 B IRLIA 1 X5 55 #£6-6-10)

YESB IWERFE R (T997-8555 L7 RSN T HENRT 1-23) |, to-ru@tds].tr.yamagata-u.ac.jp

EHWRAIET TIETARF ) 0 U A NV AREDFRIFIZ L - T, BYPLRANEERE 2R3>
TAPREES N TS, AIFFRIE, FTAE=FU U710 &3 < RYEIER TR R OME N 0 ks
R EZ DB EZHONITHIEA2AME LT, IIEHDOY 2T LBEER L OMIEH, X
BT OERZXNRIZT Vo r— N ZER L, FRMEOEORIE & o E ST 21772, %
DOFELR, IIBEHTRIZEENTWVWA TR /) 8 7 AV ARERERIT ) 0 7 A L Z2R0ZF D5 EICET
HIELWERARBAMSIEDL720, MREMHEELZ RO L-OICENENFEI TH-T2. £, #
BORZDEREIE R U ECRIRBILEREMRE L2 25, RYIER TGS ILME A DX K
FULICIBR TH -7, EBIT, MEMLICELLEBEEL LT, REEET S LIIREESE R
B A7 TIERWEES, BEEOFEWERITESARE & REREZE D, R BERS 2
ERHLMNE RS T.

Key Words : infectious disease, prediction information, risk-avoiding behavior, covariance structure
model

B-22 #x(VDEEAD U I LEFKFTEDHAICK DHEEBDELE & FBIE

O/ BETY Y- Il 2l 2 - A 303 - Ok AR

VRAESE AT RERTFER GBI AT R ISR A S (T 020-8551 5 WU 7 _EH 4-3-5)
PIERE EFRPUEEIR BN Y AT AR AR AR - BB — % (T 020-8551 4T SRkl v -
4-3-5) , E-mail: naoki@iwate-u.ac.jp
SESE AT RPHINRE  BARE (T020-8551 AR i L 4-3-5) , E-mail: sasamoto@iwate-u.ac.jp
YESR AT HLIEHRY AT SR TR - o — 2 (T020-8551 4 F UM T L 4-

3-5) , E-mail: aitou@iwate-u.ac.jp

AWFFETIE, HHECHERE) T O e 2 (As(I) O HIHIFIEZHIE T 72012, S(VDEED Y
7 2 (KoFeOy) 1215 As(IIDD EE (As(V)) ~Dfg{b . T D As(V)DEKIBIRIZCEEND Al &
W= RIE b 2 BE LTz, BRMEAL L72¥oKiBIE 2 As(ID E 721% As(V) &2 & e /Kisik (011 As I
0.5 mg/L) (2L T pH % 7 ICHHEE LGSR, As(VIBIRICEI L Tk As B E 2 BB MEEU T £
TR T & 7228, As(IIIRTR TN CTE 2o 72, As(IIIRTE (F1H As 2 1 0.5 mg/L) 12 KoFeOs
A A Fe(VDIBEN 1mg/L LA BI85 X9 IZINT 52 & T, As(IDDIE & A E%E As(VITER(LT
X, SIHIEBMHE L 01 gL OWKIEREZMZ S Z L TA(V)ERELTE .

Key Words : soil contamination, arsenite insolubilization, potassium ferrate, water purification sludge,
oxidation
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B-23 BRK LIRIICL DFEMFREANDKIGERERDNEI
OFitg il - el M- hR  (hfds - ik &S

VIEdgEE K T35 (T 060-8628 AL ik X AL 13 506 8 T H)
2 JbHmE KRR T ks (T 060-8628 AbEdEALIRHT ALK AL 13475 8 T H)
SIEHEE KB R R T2 ERE (T 060-8628 AbifFE ALIR AL XAE134:768 T H) , E-mail: ynakaya@eng.hokudai.ac.jp

TEVETBVRIEIC X D FAKEECIE, #AEMDNTEMEIBIR 7 v v 7 2Bk UAE S i A s & a5 -
RETH T ENMBENTWD., RIFRETIEREBER 7 2 v 7 I LB RIBEOWE 2R~ L 2 5,
DOJRE-CIEMIBIRRE DK FIZ L 0 KIGEWAERMEF T 5 Z &N 0o TE . —JF CIRERMA
FENME S BRFEM A EOCGFECIEHoIcBE A T, BRE - REFMOSE TR0 N
BT EDOT7a I NRIKTHZENEZLND. T TARMIETIE, KIBEKAERP KD
B IR DIREERE, BRAKMAEFRDL L AR E LU TFTOEREIT -T2

FLIRHT OO T AL IS A HELEL L 7= Wbt K 100 mL, TEMEI5TE 900 mLOEF 1000 mLa A AV
VE—IIAN, TR T EACTIRRE B EIT o7 IEERAKTORIBEK L, BREK
R CHGIRZILIE ST D LB AR ORGE B A EERREICB T2 an=— U MNET
WET S &ET, EEFRICL 2 KGHERSERE2RE L=

Key Words : Aeration time, Aeration intensity, Activated sludge, E. coli, Primary clarifier effluent

B-24 KIGEEEDETIGEHEREZEZRALT:
BEEEBKETHMORATLOAITESERDERE

OFRH L - it M2 - ok 5A83

U EHREFNGENEN WA >< VRS (7220-0023 A{UE TV X F-712-4-22) , E-mail:morita_kenji@hotmail.com
TEX ZIHWSE KRS ST MR (T 105-8516 BURHIMEIX i/ 1-16-1)
SESB RRKFRFPE LFRFFER (T 113-8656 F AU SR K ARST7-3-1)

B OB A BB ARICB T 2 KIBFEEEOET VEFERBREZIGH LZEBKIB THR Y 27 A
ERESEL, BRI L TE TCWAHEKIB A X FOBBEO AEG 2l 28T 2D TV 5.
018D A Xy N TlE, FHEINZEMEICH U CHEAMENFERELT 220, KinEUEE IR
O UTZBIE AT SR & OIS FBITAE U ro7=. LarL, %< 20194ED A X b Tl Ngl-»
R RO R 14 DM EE S ERIE Z FlEl > Tz, 2020E D ERIE R 20 TR LR, k-
IR T R L IV F3mATT £ TIHYKBEA LS Z L n, BRI 72 < B B0 #ER 2>
O OVEETLHK DR EEZ T HAREENS TR SN, TRV AT ACHWTW A EIEE T AEHERE
DA ¥ 2P A XT100m X 100m TG & T 5 BEGHIERAR OB OFIZ L TRE L, MK
TRAKIZ X BIEGIKBLO AR PN ~D ARG & FIREIC S L & T e W RTREPEDS B L.

Key Words : Combined Sewer Overflow, Escherichia coli, forcasting for bathing water quality, Odaiba
seaside park
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B-25 MEMEETILEFIMA L -MEE - RIBILREB DK - [REFIFED O
LEEBBOKE

OFRM T "« fe B2 - Yok B3

DERE SRS B ER B3R (T 525-8577 M IR B P KR 1-1-1)
E-mail: rv0072xf@ed.ritsumei.ac.jp
LB SIS B LA BT TR (T525-8577 B B P S AC1-1-1)
SERB SIAERY B AR (T525-8577 WA TP KR -1-1) .

KNS 31T 2 BB B VE B R RIS BN 7= e Wy, ERRRITEREFE L8 E KO E D
W LN S OIFEBRAR TH D, KIEOFIREE BT, Mtk oKC - KGFF
PEERZ D E & HITRATBBAM ORI AL ML L., RO RTHRBOR 2 208N H
b, &2 TARMIETIE, KEEEOEHIZ X > THIESHEREI E 7n E A EBRITEIL L TV 56
fREE TG E L, KIEOBUIR & Fiiln & OVEEAMFHEEZ o Uiz, AfrE&HEE L5 ETR O FF
EEHAKROEMNABEL Y DPEETH L0, MEEBE LIZBMREDOS i & ki atT v
DR AR T, T ORE, BBEWKIENEDO RO LR OGBSV TR H KB R R A9
FILL E&2 5D, EREFITHANL - Bl o mERERTHD Z R oTz, —F, HERRESE
F72 E ORI OIEEEIZ DN T FAKRFIZEVRE L 25 EmMER LD, AfMEEENCS
25 HIIRER TH -7,

Key Words : Brackish lake, Asokai lagoon, Meteo-hydrological conditions, Integrated watershed model,
Pollution loads and mechanism.

B-26 Removal of Zinc from Acid Mine Drainage by Lab-Scale Constructed Wetlands

o Thuong Thi NGUYEN!,* Satoshi SODA?, Akihiro KANAYAMA?, and Takaya HAMAI®

1Dept. of Civil Environ. Eng., Ritsumeikan University (1-1-1 Nojihigashi, Kusatsu, Shiga 525-8577, Japan)
E-mail: gr0449¢i@ed.ritsumei.ac.jp
2Member of JSCE, Professor, Ritsumeikan University (1-1-1 Nojihigashi, Kusatsu, Shiga 525-8577, Japan)
3Japan Oil, Gas and Metals National Corporation (JOGMEC) (2-10-1 Toranomon Twin Building, Minato-ku, Tokyo100-0001, Japan)

This study aimed to investigate the applicability of constructed wetlands (CWs) on zinc removal from acid
mine drainage (AMD). Lab-scale CWs consisted of a column (ID 12.5cm, H 50cm) packed with oyster
shell/limestone and loamy soil. Those were unplanted or planted with cattail (Typha orientalis). Synthetic and
actual AMD containing 7.2 mg/L Zn and other minerals (pH=4.0) was fed to the CWs (1 L/column) under
hydraulic retention time of 7 days in a sequencing batch mode. During 4.5 months of operation, all CWs were
highly effective for removing Zn (92.2 - 99.0 %), and other metals (55.0-100 %). The effluent pH values
reached 6.9 —8.3. Heavy metal removal increased with the rise of pH value. Besides the decrease in the sulfate
concentration, sulfate-reducing bacteria were detected especially from the planted CWs, indicating enhanced
metal removal by sulfide formation around the plant roots. The higher metal removal in the oyster shell-based
CWs showed a valuable potential of this aquaculture by-product as a filter medium. These experiments
demonstrated that the lab-scale CW is a useful tool for feasibility studies on installing CWs for mine drainage
treatment.

Key Words : Zinc; Cattail, Constructed wetland; Acid - mine drainage, sulfate-reducing bacteria
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Ok 5487 « Chomphunut POOPIPATTANA

VESE  AURRFERERE  LFRFER (T 113-8656 HUHR SR X AYRT-3-1)

WEF 72K T D BEGMHEARIT, FORIKT SHAKZER & LTHfFf ST, LnLla
W, BSEOMESIIN KRBT K DB EZ T 52 Enb, BEERICITEEGRERE TH LK
WEERE D BT 5, Lo T, KIRICHEIEY 27 2B @ LIZEHRP RO O S, £ 2T,
B B2 A IR LT KETE /NI b & — IO R 72 2R R TR AT 2 R4 T
BEGMHEARIC T 2 KRG EREORMZ(LZ 3 RTiREIKEET L2 W TEE Lz, 2D
fEA. BERIBRAA D O KGR IRE S LA £ TORMRLZ DR OBEEEH N Z — 0%, BRENSKE
WEAERERFOBROSE &R0 BNEODRWGECRERGREE D59V N O 54 113
VRIFICRESWEBEZT L ERHLMNE R o7, LER-> T, BEHHEARICKIT 5K
FREZ(EDOTHNCI W T, BERFIECRERIEER M OWMY XML ZET L REETHD &
FEABND,

Key Words : Combined sewer overflow, Escherichia coli., fecal pollution, model simulation, tidal effect
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Ok & pFrl* « fejk £Hifi2 - Htet Thu Soe3 + Giang Pham Quy#

e B IR R BL LA e R B BN T 5 (T 525-8577 e IR R T Mp B O 1-1-1)
E-mail: rv0058pk@ed.ritsumei.ac.jp
VIEL B STAVEE RS B TR BRETAR T TR MR (T 525-8577 AR FEEE T B G 3 1-1-1)
3 34 B VNU Vietnam Japan Univ. (Luu Huu Phuoc Str., My Dinh 1 Ward, Nam Tu Liem Dist., Hanoi, Vietnam)
4 34 B Faculty of Env., Ha Long Univ., Senior Lecturer (258 Bach Dang, Nam Khe Ward, Uong Bi City, Quang Ninh, Vietnam)

EEDN T LORREITFEL S, LHBARELITIE - A pE ) O R & INEMIZEA TV 5.
INOHEEEIZDKEPITH L THRERAMBNNY, T OREFRNECRETGED RS S
D, AWFFETIE, XM FAAEETEHE ) AICEET D 2 A U ) Z R & L, KEJD
BURIZOWTKFTERG ST A LAKEGEO M D B3 21T - 7. SFERIKPERS O BRIFHE IC 1%
T & e 7 /V(HSPR) 2 R U, KR ZSC/KE TG ORI (TS B 7 — 2 2 AT - FIH L7z,
KFTHG/NT o Az KA B L AR THNT LTCRER, AKRRIE B2 D ORI R E <IEKFET S
L, FEHIRKREPEESND ZEBRBIRSNT. KEBEOFHE A HIE, KEERENR DS N
HERDEFITBWTRICHR L~V bm W MER & 72 0, (GO BN AT 578 EORER
PREDITE. 61T, KERAFEIE(WQDIT & 2 5l Ttz M o 1m O FHirRHEA VR STz,

Key Words : Thai Binh River Basin, HSPF, Water Resources Availability, Water Stress, Water Quali-
ty Index
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2AEHETE KRB LR 5Epe (T 060-8628 by ALIR ML X AL 134276 8 T H) , E-mail: ynakaya@eng.hokudai.ac.jp

TKITEE 2 2R AKDOKIRTH D720 TR BNREEREMHBET I ZLICLHFS LTS
O, TOKEERETHZEIZEETH D, FIKICE ENDEFEED AW fEE D 7
NARBEIED & LIZZRERER MM DRER SN TV D, & OREAER Y OO BE 13 sk 1)
FECRE B L2 IR ELS BB E2Z T 5, 2. IWEAEYIIKTICBIT D% LRSI
HWELTBY, MEMOZ R NF—REBIR LD 2 L THAEDIEEEZEDBE R ERH D,
ARAFGE TIZEE) OWTFAEMICE B U TR 20T 21TV, ISFAEEM OB KERET S,
BN A T59200 5 A O ALHEE ALIR T 2 Ji il D FIE R 72km, itk m FE900km? D — AR TH 5,
AR ORETEE L TUIZRITIE « 58 A7 FVgHTECNMREZE Ve, E72)1]
P OBAEY DIHTHER L DFEIZHOWT L EET 5.

Key Words : DOM, Humic substances, Three dimensional excitation-emission matrix spectroscopy,
Nuclear magnetic resonance spectroscopy, River
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