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2. 1 FRRIT R D H KR
RIFFECOMAIL FASHME S T H 5 WERiER L 0%
DhVEE DRI EE (Fig. 1) ([CTERL 72 MERE
(X, FOMWAEA 4.62 km? (FEAHXTEHR I & 0 KFER
% EF), PHKEN84m, BREAT42X10"m® DK
KA TH Do HEOEFE 213, REEIZ X - CThak
ENTEHY, Eiks LToKOEAY IZEHII, B
Wi, =L, KA, BEaIB L OENO 6]l
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Fig.1 Distribution of sampling points for lake water and bottom
sediment (St) and water level observation points (H) in
Aso-kai Lagoon

POHDOWMAIHZ, 2 RKOKE % @ U740 E OjH
A OkzcH) Thbo BRI X Z28EE TlX, Bgg
W BT B KBRS R R i (& 1 20 H ~ B AR &
ENTHBY, FHEEE b 282 5 KEHREE L 72>
TWh, LLads, Wl s ot ADEFS 27K
&, MERESEEBICLY), EEKOZEIIRER
Thbo —7, FIEREOFISAILIL 4.3 7 ANEE, it
WA 14 136 km? T, BFHIITRIEASZ D 80% % &5
HTW5H,

2.2 BHHAEESHEBROAE

2.2.1 EEBEOY>TYLIHEE SOD KBS

SOD ERIZH W ABELUSERAB O > 7)) v 7
X, EF (201749 H 19-20 H) & 4&F (2018 4E 3
H 24-25 H) 123t L 7> (Table 1)o A#EELEKE R
FLO BRI S, FFEIIGTIE (St.4), &Yk E b
(St.10), EHEEE (St.12) @ 3 HAIZREE L7z. HiR
TEZEE, M B2 o REEEIRER R (HR B, HE
Gt AHWTITo 720 BRELL 7250RHCIETE B 12 %P
BE AT\, AHREL - B EUIREE CHEEBRE ~EH L,
SOD #Ek & R 1T o 720 RIBEHIZ I RIR & 8
L= ICENM (LLF ORP) O HHIE % 17V, F 72,
S OKEK MK O 7)) v 7L EFHIZAT-
725

Table 1 Aso-kai Lagoon field survey schedule and contents

2016 2017 2018
Survey contents Oct.  Mar. Sep. Mar.
25-27th 11-13th 19-20th 24-25th
24 hour water quality survey in a o

channel

Investigation of seasonal change
of water and sediment quality in O O O
Aso-kai Lagoon

Sampling of sediments for SOD
and measurement of its indicators

Water level observations in Aso-kai
Lagoon and Miyadzu Bay O O O O
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Fig. 2 Experimental and operation procedures using undisturbed
bottom sediment samples: (1) measurement procedure of
sediment oxygen demand (SOD), (2) procedure of
stationary elution test and sampling of right overbottom
water, (3) sampling method of pore water in bottom
sediment, and layer division of samples
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K &EWT L 720 SOD #ERICIE, ZTh2Ehn 1~2L #25E
OEFRKEFA L7z JBhizix, BB X 127s
HWRRED»D, THICRETABREORS % E
(70 rpm F2JE) (S CE FEKRZ#EIEL 2. $72, B K
@ DO &, DO 7l (PS-2196, BE#HALH) % H W T
1T &2, 2~35 HEZh7z>THIE L7z,
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ORI 7 DO HEEE % SOD & L TEH L 72,
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AREUEEHEZ 20COHERETHET A2 L TH
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RIS, BT, —E OKMFRILE) b
it E CHEBBmENDL S F 2 — T REE S, FBEOH
2 THI ALY vy (VAN BHREES &, BI¥)
VTR L BB Z 1T 720 W T TRtk
(BB 2R N EBIRDL) IS CTRAET 57280, T ALY
YIUNTREEIIRE SR L7ze WINOREHIB

W, BRI E —EH % (10,75 H) #EEkIC
H_EKOEKZEIT, &Y (LLFTP) B »
fRREY) >~ (LUF PO4-P) ZMIE L7 &FFHCH

LTk, KEH»50BEHEOFIINZILZ R 5720
2, bHHEFCTomHE 7HH, 10HH, 75 HHEL
BEICE EARDOBRKEITV, KEAF i (LLF
pH), E&ftEcEM (LLF ORP), PO,<~P, 7Y E=
THEZEFZ (LUF NH-N) B L Ofbk®E (LUF HaS)
EEEZNEFNE L, £72, 3 XA b= (DIK-
8392, Kig#HALT ) % 72K g MK ORI D
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FRIEZSERALY (AVS) B X U484 (Fe, Mn B
LA Z2ZNENME LTz, 72, AFTIEHE
KK X2 7% > 75— %W RH S TORREEZITV,
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RIFFE D B o hrEtE & ERHEILD T omEY) ¢
Hbo ik koZEWEE (ULFSS), TP, POs,-P
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FERUEPLC 1 200, BEhokEE CNRIGRHT) 121 20T
BRI ZNZEN L ErT oL L, 20154 11 H
VLR, 2018 4EFHAE O ) 2 AR 2 4T > T\ B,
W5 L 727 — & 1R e ORI B R 2 CRAl L 72
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(ERBKIZHFTDOR) FOFKEFRIL 72, EKREIZIX
2WE - AN OEREEERT JFET7 XY T v
INFINITY-Turbi) b &b TEEL, 50 METH
FEORHNZ M L7z o d, MR & V8 & OFEK
BIX 2 KD LD, KKEREIIZD ) bitmDE b
H 1 KE(KFE DA ZFRE LTERBL, HHA
B OKZCHLE) o TP AmEEHI L7, &8, TP
BEORHIZIE, 2.3.4 THE L WAKBOE L
R X A TP MIEMEEFIH L 72,
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FIERHE I BT B KE B X OB D22/ 547 2B 5
BRI, B (20164E 10 H 26-27 H) B L U%
Z (201743 H 11-13 H) 0 2 FH TN E
L7z (Table 1)o 7 4 b IR AT (B
157 M ks, BEVE 307 [HBE) ICEE D W TERE L7z 13 #b ik
(Fig.1) £ L, ZNhZFh oM S TKRKEOME (72
TV F—, PST), TN VRS (FARHE
h) ZHWZERE vy Ry (T KH-25)
WA LITHRKE EREEERF WS ED
WESMEN (&XF0H) BLO, LHEHKEE
(U-53G, HORIBA) % H\:7-545 (PSU), AKiaB &
' DO ORE AR 21T 5 720 ®ELE &2 V725
A 7.57 bR, HE 157 M kg CEF 43 5 CTfT -
7oo BRAICITHNEEE Y 247 L7z 20 m Rk A — A %
MMAL, 5m (EF) $L<I1E3m (&F) gL
O TNEZLIL (BEF) §o, bLIE2L (%
ZF) FORML 72 BB L2REHCE L TiE, #h?
AKEEHZ T LTk, SS, DO BL TP %, KHE
IR TIZ TP 2 HMIE L7z,
2.3.4 V) UHIER EINETOEEBHMESE

) UHRBEAEET L7201, RIS N EE TR
R OBIKE 2~4m) B X OTCEMEY %
SE ARG ® L7k (ZIROEE 2455 g/cm®,
MBRKD%E £ 1.035 g/cm?®) 254 m LAEIZ 50 cm 2
EHERE L CWA ERELZ. BIESOcm £ TOEE
iz L OB BRI 5 TP IREIZIE, Th
PNEFREOENEZ H v CHEE N7z 95%C. 1.
(n=13) #&E L7 72, HEARFICIAEELE LY

(B3 M) ICBUTAHESMT TN TNHET L
IZEEL, TN5D95%C.1 (n=3) #iKEL. &
12, RIZEOTREP GO NTZEKEPD AT T4
YRR HWTER Loy s —MEFH L, BER
WICBTDLAm DEORERREST SH LT, Mk
WORE DR Z ROz, XY, KEZRB IO
JEE IR IZX 35 TPIEED 95%C. 1. & KEz
RERBIUOMBAREEZ2ZFNENEL T VR
ROz,

BT ERUE D e KT T 2 B HIA 5 Ofit A AT &L,
BT i O 4G H i TREE S 7K — = o [A]
IR (2), QP ERHE—TP AmEo X (4)* %
FAWTHEM L 72,

Q,=0545XH,®  (0<H,=151) (2)
Q,=251%(H,—0700°  (H,>151) (3)
LVIZZO.SOX le_ZS (4)

22T, Q itE (mi/sec), H 1AM (m), L,
FIE W E (gP/sec/km?), Q.. ittt E (m®/sec/
km?) Th b, :(2), (3) THeE S Nziiim Q1%, ¥
NG fE (103 km?) THRT 2 & TH=E Q. 12
P S 7zo REFFETIE, 2014 4E 0 1 I Z & 08
HI (BEAfEHS) KT -5 0% Hwsb 2 T, %
HI & 3 U CREREICiA T 2 EMETHEL TWh,

P gl & AWl & ot AR R ORI, PR
GhiE & OFEKES 2 RIC BT A EER R, WEso
iz L ORYFER (5) & V5 2 & TR,

Q.=122D—6.67 (5)

ZZT, QlF 2KEEAFE (m¥/s), D LBk~
Bk OKAMZE (m) E/RLTWwWh, KLZED O
RRENZIE, PTERME (H1 #bri) & EEkiKEE (H2 HsT)
D1 E DR T—7 ZFA L, kA
B EE L OBRIZTRG) OB E 28 E A
L7z KBGO TP 121X 2.3.2 DEFRAEICE
VF B EHFISE 2 WK OEEE LTHHEL, RXG)
THESNLIHEICRLLZET) VEAWNEZEEL
720
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3.1 SOD HBOFEREER

BEFB L& F0 SOD o iR % Fig. 3ab 12,
AEZT LD SOD L IREEEWHIBEEOWERER (&
T ENEEHERE L &) % Table2 I2RL72, i
B L ORP O—EBIz oWV, HEEOANHIZLD
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Fig. 3a. Determination of DO consumption characteristics over time (DO consumption rate during the first 10 hr (SOD, regression line) )
and fitting of oxygen consumption curve with first-order reaction assumed for undisturbed bottom sediment in summer
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Fig. 3b. Determination of DO consumption characteristics over time (DO consumption rate during the first 10 hr (SOD, regression line))
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and fitting of oxygen consumption curve with first-order reaction assumed for undisturbed bottom sediment in winter

Table 2 Fundamental characteristics, concentrations of substances contained, and sediment oxygen demand
measured in bottom sediment collected in winter and summer

St4 St.10 St.12 St4 St.10 St.12
Season Summer Winter
SOD (gO/m?*/day) 1.21 1.54 1.71 1.47 141 1.34
SOD Measurement Time (hour) 6 5 4 7 9 6
Sediment Temp. (CT) 24 — 23 — — 14
ORP (mV) —450 — —440 —340 —380 —435
Water depth (m) 8.0 13.0 8.0 6.4 12.6 75
TPsed (mg/g) 0.9 0.7 0.7 — — —
Fe (mg/g) 18.3 15.1 19.6 — — —
Mn (mg/g) 0.3 0.2 0.3 — — —
0-1cm 73.8 85.1 779
Moisture Content 1-2cm 70.6 839 75.7
(Vol %) 2-3 cm 904 932 21 72.6 83.6 74.6
3-4 cm 774 81.0 80.2
0-1cm 339 359 34.0
1-2cm 385 374 38.2
TC (mg/g-dry) 9.3 em 46.2 43.0 50.7 116 359 6.8
3-4 cm 434 28.1 37.3
0-1cm 2.40 3.26 3.23
1-2cm 2.80 4.01 7.87
TN (mg/g-dry) 9.3 em 3.42 3.32 5.70 314 310 339
3-4 cm 3.15 3.96 491
0-1cm 221 6.89 0.90
1-2cm 3.98 6.23 0.74
AVS (mg/g-dry) 2.3 em 271 9.00 1.08 539 6.52 078
3-4 cm 6.58 4.31 1.06
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KMNE 725720 iz, AFOAHGLEET, BOTE
NI EBABARRICE T, —HHlEHEH
(TPwa, Fe BL WU Mn) 23R & 7% o 720 FHIH T
SOD # It % &, AFOHBRLREiE (FHT
10% FEEEMRE) & o728, KREBZEIRONL
Motz —HT, HSMTHEMZ LTS L, 4&F
T3 HETKENR SN Do 7208, EFTERAK
T 15 ERREDOEPMR I NIz BARBII LB i i
(St 10) RBHE (St 12) THWEE ko 72%5, B
HJIGATE (St.4) TIRHRWEZ IR L7z, 2D/, FF
WY O A FESTER 2 EFIE, AT L
R T VIR AR DGR G B\ TR LY o HEFE
RN SOD % FRA XL DD EEZ SNLH, A
BLUEEOFEE (EF1X0-4cm, 4FIL0-1cm) I
BIF5 TC, TN, AVS. Fe BX U Mn O&E W EE
F£ (Table 2) & SOD & @ BARM: % 04T L 724 5,
MBI ITBHRE R BRI EDR  s e hro 7ee £D— /T,
SOD 1252 2 hllofe2 L LT, JEEAM & E KM
EDK - MBI (REE), ThbLEENLLD
¥ b (DOC, NH,-N, H,S 7% &) o - 17
FEEDZEIT oD, NMEGUREOEEICBIT 5 EKkE
(Table 2) W EmEMHOIIED 1 >& LT, SOD
EOBRE G L7AER, Rohiz7— 5 HTiEidb b
B, BFEIIBWTCIIEOHBEZRET 222 O 1
7oo TOZ MG, BRRGEANE L CHER, VR
TCIRRBEBICEP N EE (A1) 121, 202 #Ek
1A% EENTW5B720, SOD DRIEE (10
I LUT OMIEH 720 IR L) AEEEHEWE O K

INED L, &L ARBIEDFE % 2T B RENES
EV b o SIS 7,

—F, St.4 TRRENWSOD & s HED 1 D&
LT, &R HOBEMKIZ X 2 FRHERS A 72
TEEMED D 5o St.4 DIREIZIE, BAaETRO LE
25 mm BEOEMHEERE SR INTEBY, I
L2 B EIH D SOD OFFRICHEZ RIT L2 LA
TR S ITe A RS TR ER RIS CER L 72 SOD i,
BEMIIBI2ZEN0 OMEMEIH LT 15~3 f5#
BE (MK DI — A TR KT 7 5 20
L), BTN O & Bk E LTo
IREARRFBICIN 2. C, KIS & B ARG E IO E
RHALKFEEDIEDNZ OBEOEIZEEE L 25 L
TWhbDrkEZ NI,

3.2 BRHEBREOREZT(LEZODEERT

A - AKBREEToO DO HE#EE, Bl XA b
)= — - T2 VT AORTERINSL LI, A
R EO—REIBIZTRENT WAL, a2
RECHERL SN AP 2 X R & L7 DO {HE HE
DA, ALFEERILIC & A RS ER RN &
AEWIRALIC & 5 iR 2 2K ah s 2 &
D dy BT, I X D DO Y EHEE b M X
LHDOTHERINDL EEZONLD, AFETIEWE %
XAl 3ICH—0 DO HEREEM L FE L, &
BHEOFUME A ER L7z, WEZXH L &R0 728 H
ELTIE, MEREEIIERED HS % &8 7% &l
HEICIRREIZH A Z & (Table 2 B X O Table 3),

Table 3 First-order rate constant of DO consumption in undisturbed bottom sediment in winter and summer, and
concentration distribution of H»S and COD oy, NH4~N, and PO.~P contained in pore water in bottom sediment

St4 St.10 St.12 St4 St.10 St.12
Season Summer Winter
Sampling Frequency (times) 446 284 437 466 650 534
Observation Period (hour) 37.1 23.6 36.3 38.8 54.1 44.4
Co (mg/L) 7 7.7 74 7.2 79 8.1
K (1/h) 0.068 0.071 0.051 0.055 0.037 0.039
Coefficient of determination 0.960 0.987 0.974 0.986 0.986 0.995
0-1cm 2.7 20.6 6.2
1—2cm 12.0 35.8 16.3
HS (mgS/L) 2-3cm - - - 24.7 64.7 20.2
3-4 cm 22.8 68.6 32.6
0-1cm 5.6 3.8 2.6
1-2cm 4.3 3.0 4.8
CODox (mg/L) 9.3 em 14.0 14.2 6.7 43 48 28
3-4 cm 44 4.8 4.2
0-1cm — — —
1-2 cm — — —
PO+~P (mg/L) 3.20 2.26 1.83
2—3cm — — —
3-4 cm — — —
0-1cm 5.6 3.8 2.6
1-2cm 4.3 3.0 4.8
NH-N (mg/L) 2-3cm - - - 43 48 28
3-4 cm 44 4.8 4.2
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SOD FABRDINER 2> & OERFE 2 W L 723y 73R T
FERI N Wb Z & (Fig.2), SOD #Egic BT
3L SIS —IRBUSEE Z 2L S L2 ER o
ro7-Z L (Fig. 3ab) 2ZFIF 65N 5,

EYFATICH W72 (GR()) 1TE— /2 — Ik X
IBEEB L7, 22T, ClEDO (mg/L), Co (mg/
L) (& DO ol rE, K (hour ) (&S HEEEEL,
t (hour) (XRIGHFH Z 7R3 AT TIEL SOD DFHHI
R CRDHD 9 BERILLR) 12132 72H 5912, Table 3
OWEREMIIRE NS L 912 DO A 1.0 mg/L % TH
B F TR INE L7 E A2 FIH L 72,

C:COXGXD( _Kt) (D

Fig.3ab \C 7 1 v 7 1 » 7 L 72— e Hi#3 %
Table 3 (Z3E 1 L 72 SUSSEEER K & - MK
OWEEE (H.S, CODoy, PO,-P B & U8 NH,-N)
FENFIRREENC T L o720 —RFUBHIE &
N o#EEE Iy BIF (& 7T R*>0.96)
ThrHILuMER L. FHMTERK 2 KT 5
&, A&Z (0.037~0.055hour ) £ L EZE (0.051~
0.071 hour ™) DO ADBRRKEWHE 2 o720 HIFTID
SOD REEDFERTH IR/ K H 12, EEMEE EK
& DOFREMENES L2 2 I2nA T, BRI
LIRBEDRTCSIDENPEE L/ EEZ N5, FER
12, WFROMEIZBWTLEFDERE DKW
ORP (=£—440) #/”xLT\w7: (Table 2), —7, %
FREHIOWTIE, SRR T TOMIKEER A K
IKIEIZ X B HAEYES) (MERETTH 72 &) ~NORE)
5 L CORERBNOBRITTIDRR LR L T b 2 &8
RS T,

i OB K OKNBELRIZOWTIE L 72458,
FHIH TP oM E A 2 kR o 72,
BEHBOEH KL, REHTHS St.10 UKE 13.0
m) THdREL, KEOEWSEL12 KFE 80 m)
T/HNEWEE 5Tz 22 TH ORP % AVS 7
EEITART Iy VosBE L b o LS, EE
OFEHRE D St 12 22T I Bk (idEm) 2210

AVS (mg/g-dry)

TC (mg/g-dry) TN (mgl/g-dry)

TP (mg/g-dry)

Tz, AFHEOZEH KL, St12 TR KEWE
TH o720, RICHBEOEEMENZOMIKE & 2 -
TWLILIZBEPLETH D, SLI2DIKEF D
ORP I3 bW ETH o 7225, KEMBEAK (FFE 1
cm) @ H,S, CODoy B & O NH-N EZ D AEE D
FNH L) HEETH 72720, DOWHEICLS 25
R W L OB SR R o TWnb 2 L %
RIE L 72,

Table 3IZRL72L912, lem T EIZESIT LT
HI5E & N2 B B K D HoS M DG F 2 5 1%, v
TNOHETIZBWTOLEREDNS DRE 2~3 cm #&E
DU CIBEZALAVINE 7 DA DSHERR S Nz — ik
WEREMBLEOERIEELS 5mm EEFTTE S
TWAY), Zn XD Fo¥ cm FTOMBKDIKE
KOBICIZEL- LTV 5D I & DRI DS Fh & HEER
ENTzo dem PLE (K28 cm BBEF T) O &
L CHf 22 pi & L Cld, #28FFo AVS % TC, TN
AR AN R R Ji MBI T - 727280, BEEmA
WO RN 2 HE DR L 72 AR S 7z
(Fig.4). —7J, TPX&EME (Fe, Al, Mn) 22w
TIHREHANOKRE 2 ZACIHER T 2 2 L5k 7
o7z,

4. FER 2 RERBEOBHFE

BEEBIOAFKEICB T 2 EHABORKE R
Table 4 |Z/R L7z B, ZoOREETIIEIZIRGE)
MEFESN TV D Z L 2R L T\ b, BRAAFHTIREEIC
ELTWLEEZOLNSL 75 HHDOE KR POP
125 % T 0.05~0.95 mg/L, 4% T 0.83~1.86 mg/L
), BREAKRE L CUT—HOBREHNTEHWET
HoHrIrl, FEICLILEREMTICELZERONT
NODPHERE N0 TNHDOERIL, GKREIZL L
Bk, EICHEOE ST THEREY v oE&EH
HER EVEANISEEL D0 LRI Nz, FFIC
St. 10 TIEMZFEHEI & bR KEE 2o THB Y, EEMK
KD PO+~P (Table 3) &EHREBEZOE LAKDOZEN
EDEINS Y (13mg/LIEE) ZLxEEL T,
Al (mg/g-dry)

Mn (mglg-dry) Fe (mg/g-dry)

0.00 500 10.00 00 500 1000 0.0 50 100 0.00 050 1.00 00 200 400 00 02 04 0.0 200 400
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* Concentrations shown are at intermediate depth.
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Fig.4 Analysis result of substances (AVS, TC, TN, TP, Al, Mn, and Fe) contained in summer bottom sediment divided into 4-cm-thick layers
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Table 4 Concentration change of PO4+~P and NH4~N in elution test for bottom sediment in winter and summer
St.4 St.10 St12 St.4 St.10 St12
Season Summer Winter
POSP (mg/L) 0 day 0.04 0.04 0.04 0.00 0.07 0.08
El b mg 10 day 0.00 0.56 0.44 0.20 0.86 0.20
ution
=75 day 0.05 0.95 0.55 1.61 1.86 0.83
NHAN ( 1) 0 day — — — 4.02 6.25 2.59
N {mg/ 10 day — — — 6.23 874 318
Elution
=75 day — — — 8.93 7.93 4.39
MEEOFG 2 T2 RENEHVEEZ 5N % St10 TR WEB TEWVIREIEL 2D, ZoRE

B, EFOSL4IZBWTIE, BIETHRAZ LI
BRI L A2 BRI LD, PO~P OFE A H]
FREN/-WREEDS D 5 o

BB OB EAKO NHAN 1I229WTIE, AFK
BOIDFRERZ IR L TWDEH, PO~P OfH & g
T 5% & NH-N O 2R VB i CHR IR 2D\ T
WL ZER, 75 HHUBEO S HEOEEAEL L
TWhZE, MKEDREEENZIIZRON N &
Nbhb, BmEOFERIZIE, kL7 PO-P &R
DEBEENR TR E N, TN E KD NH,-
NiZ4mg/L#B2TEY, KED»LDOEHOEFS )
KEWZ EATRIEE N2,

BT, AFKYG CHEM S N2ERABORE (&
H#%1t) % Fig.5 (2" L 720 1 _EK D PO-P 13,
ORP DA 12> T, Wb LA3 2 M D FERE
SNh/ze L, Ao TIXERICL S PO-
P OFERERFEHZIIECDHZD SN, FF IS
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Fig.5 Elution characteristics of PO4,~P and NH,~N and variation of
ORP over time in winter bottom sediment

&, JBlik 72 HoS O K & SR %ab 3 2 BLHLE g K
?D PO,~P DR EDEA L TW5DH, POP OILHHE
BIZOWTH A OLEKEXIT) 72012, PO-P &
ORP & DR % Fig. 6 IZR L7z WINOH&EIZE
WTd, ORP & POP & ORIIZIZIHMEZ & OAHBIH
IRENTZ LD, PO-P AEHITEITCIRFED (AT &
ELICHIBRIAEE I LD, FOMEEITELR > Tw»
HIENGHhD, TNHDENIZIE, WEREY) D5y
R (B 2030 > 2 Wl L 7oK s 8k, BRibek
DOEALSUSAZRE ) TP R0, VKIS S T OB
YN X B ER R L) LIRBIEOME R L
TSNS, — T, ELEAKDONHAN (FEHZ
fb) 1%, RERFMGZ T CICHIRIREBIEL TB Y, £
DRITFERL D7 EADPMHER SN2, W OBEHEE O
EWIZDW TS HOFM L ST ST TH 575, B
BRUEECIE Cl3—4E 2 U CEBRFRIRE kG L Tw b
729, PO,P & NH~N OWTFNIZBNTHEED S
JEEARNDEE N R ELAER IR E W EHER I N,

160
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< .
% 100 |
g L
& 80t
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~ 60 Y
R2=0.74
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Fig. 6 Relation between PO,~P concentration and ORP in elution
test for winter bottom sediment (St. 4, St. 10 and St. 12)
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Water Depth (m)

DO (mg/l) and Practical Salinity Unit (PSU) ~ Water Temp. (C) TP (mg/L) SS(mg/L)
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Fig.7 Vertical profiles of salinity, dissolved oxygen, water temperature, total phosphorus, and suspended solids in Aso-kai Lagoon

(comparison of summer and winter in 2016-2017)

5. R 3 MEHEICH T CINEK &N
KBIIEZDEBDE

5.1 KEOHEIOT7 7M1 ILEKEDRE

F] i 3 12 B 1) B3RS B (PSU) & DO (mg/L)
DEHE T T 74 NV%E Fig. 7T IR L7z, MEHiE D
K 2~4 m T IRE O 2R ZAL 6T
WEHZERL, HEBHEGIKGET 1A% U CliE 2
B REAHIRE SN TVE I b ol, F7-, 1
J& DL g7k (30~35 PSU) (23 Wi (27~
30PSU) THAHZ &b HbETHERIN, KIE4
mAEEF TOHPTIHERAKIC X 2ESFHHRMELHES
N2, ZOKRE KNS OFEEZE 2T THT IS
IWRELELEDLZE, 2017 HEEFD HIKEEREC
WFAKEAm BEEE CTCOMEPEEI LR L2 0D
Mo lze KR IARFRATHT 3 H B 0T iR
P25 190 mm (E ) (2% L, Bk o s ok — oy ik
WO (20 1) EEBHMEEET L L, AT
EREART I 38T 2~3 m A2 FE DR A3 e ifig | 2 i A
L7z e 0, RIFZ2IC X 2 B R (—E 2
BB (2R —T2db0LEZ BN,
BEFRIIBWTIRESERBOIIENZ, FRE VK
I 6~8m THIVIKIRHERE b B S 7z HARLPIC
£2 &, 6~11 AR CRIRBEE TR S D
EENTEY, KFEOHEREDL TN R LR -
72 TOZEDNLEFIZB W CIIERICHEVSRERATH
ERELTVELDEEZ BN, —T, AFIZBI
LIEBAKOKEE, FEKOZNI 12617
3C) B, BEFLRELLTOT 74 VIZko>TWw»
72o TNHOFERDS, HFENLLAFIINIT CKIRE
JBOAGEALL, RIFZEDLTTAERF I REK % B
WTHHWRAREICZ 72D EEZ 5N,

DO 22w T, FEHIZXI S TKES~4m T Tl
5mg/L L ETH o728, ZNLETIIFEHIN TR
BLAEE & T o 2o BFIZIZETHVKIRIERE SRR ST

WAHZEDLHoT, BLRAHITERIEIZ DO AV
DL, 8mUEDKEBKIZL L O#ET2mg/L & F
] 5 KHENZ 7 > Tz AFFITIIKIREERE SRR S L
LrolzlbdHoT, WERBEZHRVWTREREIZLS
DO O AEIIEFER N TH o 720 TN DFEFI,
FHIZ & o THEEANRKRZHHEE (FRFM) 2582
2L, FniEz IR EA~O DO AR E &
NHZERRLTBY, KELEREKDLVIZZNS
EHEREKE OWELE IO BB 52 b LRI
720

29 L7-FHIC X 28BS DO 0D, TP Ofh
BH7a7 740V (Fig.7) 28D X)) g% 52 C
WEDEELE L, B, WAKRKRIZKEOESX IT -
BADTFMENE 2 b7z, REEE ORI ERSFIZ
BNTWbh, WINOERIZBWTH, KE»roHE
(KE5m ) £TO TP OZALIEERLh 74 LA T
HorzH, JEE KEIOmEE) o TP IZER—ROZ
MZHARTELCEWE BE~10 BHEE) & ko
720 HIKEAKD SS1FVdiLd 5mg/L # FH->TH
D, BERED) V28 TP OIS 2 72 BT REN
Thb, 25 LIEBIZBITA2EW TP X, HEoEE
2 X B IKERERAE~OHIBR L, FICEFOKILERE
12X % DO HEHEHIBRIZE- €, AMEIL»EFILL
TWb R EMT T 5,

5.2 BIERBICHITE U IHEEDHE
JEEIZEATSH TP O 95%C. 1 #5HE LR,
e ® TP T 0.38~0.54 mg/g-dry, & MK D
TP € 3156~542mg/L L EE S N7ze Tz, &AFE
D 95%C. 1 1, 49~81 wt% & HE SNz HMEN
TR IZ VTN R ITTIREEICH S 2 & h, IR
KD TPIZEWME E 2257278, KE) Y I2hHD 5
Bk D Ziid 1.2~25% FETHAH Z L0300 o7,
—77, FIBREIC BT 5 KEDORE L HEE L72AE R, B
BRUFI IR S O BBUIKIEDRL 2 57280, 4m UL
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RO IEREEEOB L% 81% (3.7km?) %4
DDFERE o T, BARBOHESMICHELT, K
BB X OEEMBAKT O TP @ 95%C. L fii & K8
W eE & (31 7 ton) B L OHIBRAKE (129 77 m®)
EERZFNENE L CHEISN) ViR, 124~
577 ton FEJE & HEE S 7z,

5.3 MEEICHITD) CINTDHE

FPHI % 8 U CRERE AT A BMEZBE L
A, %398 ton/year EHMEE T H T ENTE 2, BT
BRI & B I O THAE L 1d 136 1 103 T 1),
B2 OmEAEL 2 A 23 U 5 & BRI
b OEMEIL 526 ton/year EHEE T L Z EATE
720

BT, FERdE & A & OB AR EZHEE L2
KR, RIS S MEREANTEA T A1) v B34 14.4
ton/year, Fi#RHED S A HENGEH S % BATE 135 20.9
ton/year EHEE SN2 T ORERERD S, FhilE~TEH
T2) O TEIDFTEFRENE > T (IR 3 EA3
AHENTEH L T %) S EDBHS DI o720 BlRRHE
WSSO0 AR N L, IEROTE IR
12% TH Y, H D 88% (46.1 ton/year) 7 H ff i
WCERBLTCWDLZENHL N E o7z, FIERIEICBIT
%Y YRR D% %, W25 BERE L L CRERIE
NTA LD DOTH L EEZSNLD, HKIC
BENDEEA L L O - BEMEH O HEfE = % 3
MERDERNI > TVD EEZ BN,

AW THRE SN EREICB T2 VI %
Fig. 8 |2 F L7z, FIEREOWARPIZEENS ) A HF
L, RREICEDWTEm KERIT L OFYiE
fEaiE L, TNThoOWKEZRERLLI L THEL
720 ZTOHREE, KE O0~5m T 044~1.36 ton, 7KiE
5~10 m T 1.0~1.64 ton, K% 10 m Pl LT 0.62~

In : 14.4 tonfyear
Out: 20.9 ton/year

|
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Fig.8 Mass balance of total phosphorus in Aso-kai Lagoon
(comparison of total phosphorus inflow loads from rivers
and total phosphorus runoff and inflow in contiguous
channel to sea area, and total phosphorus accumulation in
lake water and bottom sediment)

211 ton & & 0, BFERME (fEK) 24T 233~421
ton BEECTH L LR SN/ MBI TRLZZ L DI,
Pl g R h oo ) v HERE R 124~577 ton TH - 72
ZEMS, KO UEEIZZFD 04~3.4% FREIC
WXV EDRHSDE R oTe —F, FilB L Ot
WO O AR EAMEERBEEZ L T5 &, [k
MEIZIZB L Z 3~13FEHEED) U ERHLTnb &
EZz 5z,

UbxaFlosrd, BEIIBITA) DAy 78
BEARTH Y, EBKRNDEHE LIz EBARND
BRBIADFEG LRSI E SN W LT
ANz BIzIE, BRI T L—2a Il D5
UeEM R HEET 5121, SRR L RERE O
M2 R L CHiSKXFTSNE ZEDREFE LV EER
YA

6. ¥ & &

RWFZE T, FKIOBREE - FRfilEdE 1Ic & 72
KXt O 72012, HEBEDREAL L T 5 Bk i
(GRKI) 2R E LT, KEHARRLY I IS
RAHEEBRON LT, BIEEBRENEE (SOD)
WCEHL, ZORBNTEMAT52 L, AiERILO
WATIC X 0 BT 2 RBHEOBEBE® 2 9N+ 5 2
&, MIERMEICBIT A OZER - SRESAICER LT
Hefm L MEIGZ A FHIT A2 2 HIE LCEG L
720 O NTELFEREY TREIRT .

(1) FgsEEE o SOD X, BT 1.21~1.71, %
2T 1.34~147 gO/m?*/day & 72 V), WELT
wRANEZ, 72, HS L0822 CRE
MO 15~3HHEDOMEE IR L 72e T72, W
HICIREEICE N2 B O SOD X, &FWE
DRNE Y BRI OB (A7) 0%
BEAR 2T TWD T EDURIEE N7z,

(2) SOD #HErIZ BT 5 DO OFEHZ LI, —kRIX
IS E LA oM s BIFTH Y, Ko
HEEBIREFTOHPRRRE L, KEDOWH
P, metEB X OIS L - TREr %
JmbobHE I NS, T2, HEE dem B
I COREHBBRKDIKEKOBEREHEE TS L
TV L A[REVEDIRIZ S 172,

(3) HmHRBOEE,H1Z, L2 1) & (2) TR
L7ziEhtE, BohomSi2mz <, EEho
TVAREY) ¥ OEIGRE M A 7 EE A A
HEISS L TREL G525 2 LRI N,
F 72, FUBRUEERE Cld—4E % 1 U CARRRINGE
HEFE T B 728, PO,~P & NH&-N OW§ iz
BWTHIEED S EREKANOTE R B 7 74 H B ST
AREVEHELE SN2,
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Abstract

In order to design to improve the environment of the brackish lake, the influence of bottom
sediment on lake water and a pollutant material balance were analyzed on the Aso-kai Lagoon where
the pollution problem occurred as one of the brackish lake.

Especially focusing on Sediment Oxygen Demand (SOD), main purposes of this research were set
to evaluate SOD influence factors and to estimate accumulation volume and mass balance of total

phosphorus in the Aso-kai Lagoon.

As a result of this research, SOD were detected as 1.21~1.71 gO/m?/day, indicating the maximum
value at the deepest point, generally high values due to the influence of reducing substances such as
hydrogen sulfide and its exchangeability by the fluidity. In addition, the TP (124 to 577 tons) for
excess inflow load of 3 to 13 years was accumulated in the sediment, and the TP concentration of the
bottom water was several times or more than the surface water, which was presumed to be

influenced by TP elution from the sediment.

Key words : brackish lake, oxygen deficiency of bottom water, sediment oxygen demand, nutrient

release, mass balance of phosphorus




