RILZHLE $40% 19964E2H

kil B AR DIEE - SR

Characteristics of Oxygen Production and Consumption in a Reservoir
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By Fumihiro OKA, Akira MANO and Koki GOTO

This paper deals with the production and consumption of dissolved oxygen
caused by the behavior of algae and bottom mud in the reservoir. The amount
of oxygen that produced by algae with photosynthesis and consumed with res-
piration, were obtained with field experiments. The relation between O, pro-
duction and water temperature, sunlight intensity were analyzed. The behavior
of algae are shown to be characterized by optimal O production temperature,
optimal sunlight intensity etc. Also Oz consumption by respiration and bottom
mud is evaluated quantitatively. The validity of results was examined using 1-D
water quality simulation of DO.

Keywords: O, production, photosynthesis, respiration, algae, 1-D water quality
simulation

1. JFL®»ic

BEPHEKMOBHFRARER, HEHTARRABUTHSWAKERETHY, BAE(L L bIFICERT
BIRAROEIETH LS. IS, SYKEREICL D TETEFEREMGE LT &, ERICL 3RS
TLUERAOBIAEZ 0, KEDOBIAOZ D HIEEZD bODOMENMEL T L. EoITehid, FHeDEFICS
RSB ERBZLZDTHD. -7, HBPHKBOBHFRFAREDCH X ZITET LI L, L0 biIKPTOR
DI EA EVBRDIARIC &L » THEEEN, FBEHORPR-PERIZL > THESNSI L LD, £OE
TOEEPEROFEEMS I &, KEEFBRO LTHEETHS. BEHECBLTL EREATEREASLT
B - BERICBT A LOIRSREN TV S, 2h o522 OROBEANEATIMBTHEIEL T, EBRE
TRONHEREFABEOCHEELFA -y —2FTIBRBLEELHBOETIVERET S 2 L0 ENE, K
BPARCHIEATTE S ETERGERIE SIS I LICiR 5.

Ay, EEDKREERENCEI 58RO - EERFEICODOTOETVEREL, X SKKThEHHA
VIial—vg VITHABRAATREBEZHRIEL 72D THS.
2. BBUCXBKPOMENE - LR

BHRCERMZ, METHASOPERRKMTTE -/, ZORKBMOFEHRAZR-1 1579 KERHN 72 m T,
FHE—EI R TE D, ArSOMAIITEA LT, F/alkiIcIHE T 2 8EHOBEDHIRIL, Cyclotella(B
M) 2 47%, Secenedesmus(ARTES) 1 20%, Navicula, Rhizosolenia(BEBEIR) 32 €4 6%, Chroococcus(B:
BH) 5% THS.
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2.1. HEBHH:

FHPKRRELEEC 1) 5K OB - EEHEAE KD S8, 7/15, 8/22, 9/5, 9/12 4 H, B
BEBRAFTL -7 B L2cBER, 0.1, 1.0, 2.0, 3.5, 5.0, 6.0, 6.5m THb. FEFEOHKEFABEDLIZ
SHADOALIENEIIT4ESD DO BITHIZ LIz, 20D BD 2 RKETIVI KA N TEA THAE MR L (B5R),
BOOD 2R IZDEE (HK) THRKEEOMNEICID . T oEH 24 FBRI%ICH & B, DO OEBEERUE
ERAUELU. £, BBRETEKLUCMKEERZICE LMD DO, Chla, 5SS, #BEMOBEEITE 7.
T SOIGEGEABBMIC LD, /KR DO, #, AHE EEE24008XIBAILTHS. X-2 1I2KEBRH DY
KIBRD G ERT.

2.2. FRFMHEIEE

ERRIZEOTE, BRICKk->THOoN/AZ DO O &%, WICKDHEEZINS DO OBRVETHIELLD
DOEFBFICILSBRBEHBEE L Lic. 4 [HOEROER, HAL Chla &7 D RUMALSS Hich OERFRKEHED
s IER-3, 412, KRS DOBIMRIIR-5, 6 IZRd LB THS. T I TOKIENE, SEEHIM IS ABE
B X 0 BAESNIOKBOFEEER V., £ RBTIIKBOEADNKE L, KEOFHHTITEBHBICE
BABZILEEZ ONDKREDBENEUTL 572, HTH5. HALChla, BALSS HichozhEho
BRMEEEEINIDESDEPELTED, 1REHE UTEBTEARL. 20 THEBEEEIIKRICH LT
FEHPBAEIICEA LT B ET B &, KITR LK I I fitting 35 2 &N T X, H /87 Chl.a 72 OFHHH
i SS H720 LV BHENBNEEAS. GEVDTRIC AU, B SS Sz 0 OBRENEEED HHIKIBED
ABREDEY. 4 T3 & 51T Chla IS X A BRFRIHED NU,OMLIZ L 2BFHBED A~ FICELTED, Bk
HEORESTEHOMWRSRICE - TIT b, —FRBOBRTIE, BEEICHAND D, ZITEEOE
D N & SS BB BITHIVAAIZ LRI EN, CHICLABENHENFREN b EEI N5,

HfL Chla H7c ) OBEBEEEE RS &, KB 20~24 CHETE S K MR LKBTHREEICL D RL -
TBBART ZENGD D, BELLIDZIIHFETAHEFOBRHICENEL A D EEZ 6N 5.

2.3. PRFAEFEHEE

BED DO D SEHRO DO A2 L5 2 & T, ERPMANTORRELEEMIONS. J 2Tk, £ht
X SITHAL Chla e ) RUCHBHETEH 75045, BIRICKIBHFREERES Lz, £/ T, 9348
A 19~21 BiZ Z ORFKHbTIT » 7 REBROEER B RA L 7.

KBRENTORFOEEERTIE, BEHOBHIT &IKBPHAERE & QBRI DO THMAEILINT
WA EBICHKBICENT, BREEELTEZERA BRI LD L S B ER OO ERA LI, DR
ICHBEISRBIEHOSEAER UIc Uc BT, BB X 28BFE4E LKIBRUE i & OEFRE I 5.

Z OEIkMIZEIF S T-N, T-P OSHfER LD N/P HAHy 18~28 TH -7z, —HRIC N/P b 10 BED L
THNEPHIRTHANE VAL ELD, JORKMIP HRTHS. £ I THERICL DB ON BT EER
B A Y R O RO RE B TOMBEERE A RO
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P
fp= K iP (0

IIT, PRPOBETHAY, YU BRBY VEIBEIEBRLTICEZZ 550, BEEFMIZENIIZOHO
TIITIRT-P OEEERGWZ. K 3B MEHTHD, JITH K, =0.01g/m®>E LY. ZoERsR:
B EEE L AR EOMBRERLABOAR-TIIRYT. I I TOBHER, HBRUIMICESEBUL, SR ohk
HEtEORM* HBEMTEES L. bDTH 5. /2, KHOBHEIE Lambert-Beer OERIICHESD & L, KD
SO OB E L TROLDICEKES.

I = I(1 - a,)(1 - B)exp(~n2) ®)

ZIT, I HSE, ol KERHIE, OKERINE, ndRERETH 5. TAORIE ELARIC & BBFRE
PEEITHBIBIRICH B 4B L, BRREFEREL, Peeter & Eilers(1978)1c & 2R THRT I &N TX 3.

I,
n= Q,UmaxT(l + ﬂ)m (3)

O ZTlmae? Lprid® 2KIB T°CTORGEBFELEERERVEAOS R, [ = I/ Lyr, SIHEFRETH .
IITHEL =20 & L. ZORBEREE, MERCIZBEEZRLTCND. JOREZERT 520, ETEEE
TOKIBIZE O, FHKEHT17.1°C, 19.6 °C, 21.5°C, 22.6°C, 23.7°C, 26.2°C, 27.7°CD 7 21244 L, k3t
OB/ 2 FHRIZE D ENENOKEBICEALTRD I, £#NER-8~10 1277, 51T, M2 |HEICE -
TR S NI e R Lpyr EIKIR E OBIRAK-11 18Y. Lehman & (1975 ic k5 & b,

T — Topt

2
ma. = Hmax —2. ™ T 4
PrmaaT = Jt eXp{ 3 [Tmf —Tapt] } (4)
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B~ 9: 7kifk 20~25 CTD pn & DR X — 10: K& 25 "CLLETO u & TOBE%

EVHBENDH D, I T Tl 3RERE, TonsEmaet = 0.1maz EHEDBETH 5. XIORUE, Lop: EKIE
TOBRICHBERTES. K-11, 12 OB oRICEE DT, ERELVAIVOEREENL O —BL foflid
"oz,

INSOERLD, TORKENOERICK ABREEOREEEL, 8.6 CEEETE. X, RBHHE
DOFEAEAR SN ZBEIL25.3°CER 0, BRBREEREIGHE O HEIRRMED EXITRREFLSLNI EN
g, £UT, BABOMINC L DBRFEEREIGES I &L, ABHENSOE SITRIERELEIINT 50
FHENRE LR EL LB LD 2 DDA, HAEKHEE L > THBEENLD. 251, TOLIER
fbick D, KBEAHBEZANET 2 ECHREICBRELEEELETETE 5.

3. JERICX AR EEE
3.1. HELE

WEE, V7<— 9 FNFv o/ —EMEICRE LUTUTE . ZOF +» 3N 3BHOT 7 VLT, JER
LE@F L EIS0mm D& AERET 20T, REIN/KOERIT 0.024 m®, EKROERKIL0.16 m*TH
5. DR EBDBLIEOEIEEHBSE T~ T TH-. Fr i —HOKENE2Mm OF 2 -7 2@
TEHFBITL OB BV, F2— 7 OFBOORES T DO 2808 Uk, BIEILH 24 BE X 1247700, 3
EWRFF v /- AOKITHFEIN/IRETH - /.

3.2, BEkHER
JEFRIC L 2 BEARE B ORMEBEK-13 1ITRT. BREET,
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% = —aAC (5)

EWVIKTEYE, TITCRF»N-HODO, V, AdF » o \—OFBRUVERNE, 3FHTHS. h
KDF ¥ =D DO [TRBFFR t D exp BIEELD, Boh 2 FIRIC K D RD-BIRRD, BUR LT
5. DO DFENKREZ DI, Fv /- ABIC LEOKNEE TEITNI/IIHTH 5.
4. V3ial—varETIVIKBRKRIL

HIZRD DO O, HEOZLEBRITT B0, V32 al—a %7 JORKMITEIVKFELA
BOTHD, FHOBLEHIEROTKRE-ETH S/, LTFOHRE—KITOETIVEHN.

Xo, = ufp (6)
0A 0?A dA  Xo,

= = = — 7
t Ez a 2 Vrsed(9 + o, A TeA ( )
ac 5‘2C .

5 = ('3 7 + Xo,A — 1. Ao, — Kng, NHsong, (8)

JIT, A BERE, C: DO BE, E. SHEARATERREL Viq: HEREE, 7., Xo,: BEHICLAEEHEN
B, EERE, oo, EHOHM, RICHSIMEORE YR, Kyg,: WGEEEE, NHy 727 HERE
B, ong,: NH ORI 2BANEURTH 5. 2 REH SEETFTHESICE -7EBETHS. DO BEOS
&ML, FETHE Banks OXEHANTHES Y, XEETHREASERICLS LI s 0BEE L RRIZL 58
FHEBREOEICIDBEIET ARMAER Uiz, X, SOEIEATREEIE, FHNCLAHFEEG, i,
-3 TRUZEHERE O, V2 ab—a VAT - 2 RIE, 1995467 A 15 B 10:30~19 H 0:00 T 5.
Z ORI DKIB S R SRR AE K14 1R T
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B—15~18: &KETD DO BH5

K#E0.1, 2.0, 5.0, 7.0 m TO DO BsRIMOFHERZRE, EHEBNIC X - TR ONIARE HITK-15~18 IR
7. ARMICRT, EEBIHEEOTNIIRKTH Img/(RRETH D, BRENE - LEICHUTEYTHEELT
BETEEEZZONS. &7z, WRICLSBMEBBERBIWLICEI5ENDOHA~5ETHE I &b -7 K
ETm TR, #0L0 EOBEIETRE - LEHERTY, HEKRZOXEGIRNT, EREBHICLSR
FOWBBIZIVEINTNE., XEBIKBWTHIEATHI EBFHOEPE LTS, INIEARFOHRN
FELBNTWIEN D EEZ SND.

5. Kb

AR TIE, FEBEKAETOBRENE S EEICHETAIERICED, £OMNEOBRIEITE »7/c. BHFERIZL -
THONIZTF—FE2ANT, W OrOAHRFIT LB E LTERLT 2 2 EIc kD, kI HFET %
BEMIC L ZBREOHE - LEOHYE, RUEROBFEMBORUAEET S L0TEL. LOOITRBICLS
EEFEAFEICE LTI, KERUVAHSBEOHEOMEE 2 >ORTERIL TS, EBE LV IVOHBLEBOH
BAEHEHAT B IENTE. ThoDRLMHOBRFERNELTY I ab— Y a VEITEL, Hoh/ErE
WMTHBIENERATE . LHL, Y ab—Y a3 yOBEREMHSE, BAIBRHILETHD, BHBIIEITS
DO OEBOHFHISHOFETH 3.

BWEE AR EATIDICH 2D, METAKER & D RESERZRME LT E0 e, SRR R
FHHRE R (B)(RFFAAEEET W, No.05452402), RUVNIEEAESOMBIZEZII I E4M4RL, &
#HoEERLET
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