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INFLUENCES OF DISCHARGE VARIATIONS OF PURIFICATION WATER
ON WATER QUALITY ENVIRONMENTS IN LAKE TEGANUMA
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To investigate the influences of the temporal variations of the discharge from North-Chiba water conveyance
channel on the water quality environments in Lake Teganuma, we have attempted to carry out field measurements
and 3-D numerical simulations. The observed results indicate that the temporal and spatial variations of water
qualities strongly depend on the discharge from the channel. The computed results for the current and water quality
in Lake Teganuma illustrate that these variations of the water qualities in the lake are mainly related with the
convective and diffusive processes of the purification water from the channel.

Key Words : Lake Teganuma, water quality, North-Chiba water conveyance channel, discharge

1. ELC&HIC

BRELMABE LTHEALRTERY 2 T,
RAKEUEMNRRERBEINTEY, BRIZBTST
FaEURRCKEMY OREE, EREBED AT,
2000 FFFE LD, FR)IIKE FEBRLF ZITHAT S
FERJUDO—D>TH H KW HEAT S, 0o
THERFENITOR TS, ZoJp THEEAkEE
DOAKGHIRIREN L~ T, BRI HEFY COD

BERRESEBDOL TR ZEDRHLNE T WNA.

L FEEE AR S OELRAAR, FIRINIZBITS
REKDOKFUZKESEFLTWDB D, Fio—E

DFLHAKEZ FEBENEKRT L2 LIIRETH S,

DX ENG, BLAKEDEICKT 2H
NOKEREOREZIRET L Z &3, FEAILER
T AEYI K EERAIT) L THERRKRCTHD.

%:Tﬁﬁ%?@,t?ﬁﬁm%#%@@m%m
TAREOEAN PEBOKEREICRKITTEELIT
%#ék@ﬁ,ﬁmﬁm&ﬁﬁ%m%ﬁo_t%a
BB, T, 2T, H—r AlliCb 0 EfE X
N FEBERCRIT AKE - KEBBEMAEKRY
LRI fToN 7 CTD - BRKREREZH VT,

FEHARE L BRICRT 5 KEREDBHRICONT
BB, WIS, SRS - WEEEY I 2 LY
a vy ERER LT, BNICBIT 58 LHKESZ R
TAHE LB, KERECET 2HME L S REL
W - R D

2. BEMOBE

(1) FERELETEEKBROBE

FEML, ATFEBETPRFEBNOBREINTE
v, KFEEROWMBERET 5.5km®, KERIL 470 5
m’, FEIKEIL0.86m THDH. LLFTHE, ZOKXF
BRE=FEBLERS, Z—o0oFERBICE, B—1I7F
FTEolg, FELT, KEIERENEW ZH5D
RN BHALTWD, i, FEOERR LR
LTCWAFENE®BLT, FEBEOKEFEIN A~
HLTW5.
JbFIEEARKIE, B— 10T &9, FIRID
SEUK ERTWIIKE, FEBLEXREI, RKII~E
EATNS., FEEBEXKEBNA~ORKEKEITZN
i 10m’s, 0.5m’s Th D, FEBOMERERIT
FLHAKEEALZWEEIC iﬁ1351%5®

- 505 -



— AL TEEEKR
AR EARD

boRimETS

et

BM—1 JLTEEKROME
R gt
f::r\»\ ?&%;ﬁ N
\”\%\ ny“{\"x \\\\\ . %
WAk 2 3 SN
EAR N2 TN D,
‘ L \\Z\\ .8 ‘3:‘§ I
1km KE 0 o

B—-2 #BHAEEX

LT, ERLHLAARDBRREZEKTD L&
OERERIT4 BHE 20, KIBCERSNLD.

(2) BAAE

BHEHNIT, FEBEELEINCBWNT, 1)
2001/10/27 726 11729 OK—» A= 2% Bt
HEE A EEG MY &, 2) RRicR
% CTD-HKFREE, &\ 95 2 FEOBIE EE LT
BHARO—HER— 2T, 1) WEALTE, F
BRI E =35 X HITENIC 15 S0
R, KE)IEREN, EHEFEINCERE
=P oBRAEL®R T, MEEE LT, £
FAIZBWTAKRAL « AR ZFHHIL, Stn.3 W\ Tidk
i« AR 2 CHROECHEE - Chla JREEOKEHE
HaaHl L7z, = ZC, Chla EBEOFHANIIE, #¢
B (ACL104-8M, 7 L v 7 EFHR) Z v,
23, FOMOBEMBRGEOFMICEL T, =
meY BRIV,

2) OBBETIE, £, Sm4 FHTICBWT, 11/22
~29 1ICT— H—[EHKREZITV, KEREORH
a2 B T2 - L 2R A7. 1, KEEBE
DM AL 2012, 1122 £ 2912, FEA
O A 8 M (Stns.1~8) L&, ALK
BAKOIZTCID - SKRAEEZFEM L7, gAY 7
JZH LT, TN, T-P, COD, ChlaE v 95 KE
HHOS 21T 7. 9 FiE L LT, TN, T-P,
COD {Z DWW TIE FAREBR I 97 FE/K® 12, Chla
BRI U Cid bkERBR 1k 78 AREERRS) (CHEHL L
T3,

2 14 16 18 20 22 24 26 28 30
Nov.
(¢) ChLa B (Stn.3)

B—3 LA L IR, Chla M EE O RSR
2k

3. BAKRLEBER

(1) HEAKE - ARE & Chla BEOEGE

=9, HEAAKESKIE - KEINIZBIT AHE
&, KEABEIZETHEANLRERLERET 2D
2, 11/12~29 \23831F LA R, W)IIPEE, Chla
BE (Stn3) OFRRIIT—Z5%E—31om7. 22
T, ¥ LRKET, BIEHEE LTRESN TN 5.
IhERHE, {EAKEIZELTIE, 11/12~19
IZBWTIE 1.0~7.0m%/s ORI THER L, 11/20 (Zi37E
KENFZRIZ 0 L0, 1121 T0EKEERL,
1128 LI TIRH/RRIEAETH D 10m’/s LT
WA, AJIFRECR LT, 1112 B/ NEE O Hk
WRONIBETHY, @EJIE Hiz 2m’/s B0
BERoTWS., 2R LD, WRJINCBT HMED
AEHERR, HERAKEEERART, RBENSCRNE
{IpoTWNA,

Chla EEICEI LT, 11/20 F CTi3aa 20ug/1 LA
TORBEREZ(RESTVWAELDOD, ZTRUKETIT
Chla JEEEIZREICER L, U4 EICE— 2% &
v, FO®BELD LTS, 2O Chla BEREML

- 506 -



[mg/1) [--Sm4 ¢ FLAAEAD |
05 " ; ; ; A

(a) TN

(b) T-P

[mg/1] (=-Smd4 = AEAAREAD |

(e) COD

Bl—4 TN & T-P, COD OBEZ1L
(BRI (Stnd) Ei{LAAKEAD)

HBDDEA I 7, EAKED 0 & 7o 72 11720
BEE—H LTS, I5IT, 11722 AT, e
KOFEAPNEHEENTOBHIZHEH 59 Chla #E
s B N & 7%/ ﬁaﬁﬁ%&&&ofmé.
Z OB T, WMIFEEIXIZE—E/THDZ &
%,_miQ&CMa%§®§mm,@m%m%®
FlIZEVAELEL D EEZBNAS.

(2) KEREOBZHE T
a) BHREIZBIT D AKEEREEOFRRZEL
BHEHAKEOBEB R G 11/22~29 ([Z8iF 5
WY (Stnd) TO TN, T-P, COD DR RIIE
b E—4iord. P, oD, itk
HAREARDICBT ARV RLTWS., 2%
L&, 7, BLAAKOKERECRELTE, Yo
EHBIZIE—EMEEE->TEY, TN X 4.0mg/l, T-P
i¥ 0.06mg/l, COD % L.5mg/l BETHD. —F5, @
HRE (Stnd) OFRICEHTHE, TP COD IZ
B LTIt Stnd TORFFECAKEKD TOME
DHREL, MKRTI~MBEOERRONDE LD,
TNIZOWTE, MERFERE L R->TnD. £,

[mg/l] I-%»n/zz 1129 e #iLAkiERD

o 1 2 3 a4 5 6 7
SO 1 72 B 00 BEEkn]
(a) TN

mw”@ﬂﬂﬂ-fﬂﬂ9o#%ﬁ*&*ﬁw
051 % ‘ ‘

, . . . ! : |
; ; ; ; ; ; |
0 1 2 3 4 5 6 7
FHR T 25 O BEEE [km]
(b) T-P

o [me/l [#1122 w1129 e @{ufikiEkn |
T : : : : : |

0 1 2 3 4 s 6 7
FCHE AT 11 755 B> 0 BB B[ km]
(¢) COD

B—5 TN & T-P, COD D#HEtEF 45

Stnd (2RI HAKEREORMEAERRMEE LTl
mp%cm)_%bfilmsﬁ%t &&Lf%
e LTHY, B— 3R L7 Chla BED
MR LB L TV A Z ERND. Zhics
LT, TN IZ2WTid, AR REEEBERN NSRS
V. i, EERAKEKR D B O TN 23
BRIC ER2TWAREDTHD.

b) JKE R DR 5 W25t
KEBEDOEMENHEELRH D7D ;,@mm
AREAFREEZ (1122) L+xo—HEE% (1129) |
BiFTH TN & T-P, COD (ZB3 % 8 PIHERT 5 5 ﬁ
ZB— 512/ T. i Stns. 1~8 (2B HERAKE
HFRERIVRENTEY, Z 2 TORRENI YR N
PO KBS E TOEMEZRL TS, £, B

fLRAKEKRDIZBT2HEERFEE LT, B—4l2R/0LTE
3EBEAOTEHEGADETCETR LTS, Zhie i
AL, TNICELTIE, 11/22 & 1129 1XBITAHERE

IR EIIR N2V, —, T-P £ CODZ>
wfmluw BITARERIZ1I1/22 DELY 2K
IR LT A L0, FOBETOBFIITP &

- 507 -



2 3 4
KRR O A & 0 FREf km]

B—6 N/P ORI T mZEL

COD & TRELS B - TWHI NS5, Bk
Wik, TP IZBITARERTEIZBB/AIZBNTO
HROENDOICK LT, COD oW TIRBLEICH
TFoTRERTIMMEL TS, UEOEREZEED
D&, BERAAKEARMIZEY, HNTOKERE
ZRSFIIRELS RR->TNB L, ¥, 208
FICEH L CIIKEREBBICHARRENRRONS Z &
BEHGMMNE 2o T.

E—6i%, FIU 11/22 & 292812 N/P HOEHN
BT F Mo A2 R L CWa, P oK, #b
AKEKATOFREZRERLTWVD., ZThiR5E,
11722 ({28 52BN N/P HIdLRAAEKRD TD
BLOHERWTNELRS>TVDB. ZRIZH LT,
11729 [ZB\WTiE, EERITO N/P i, RETO
BRI LHAECEL, R LREADEICIEL
HoTWA, Tk, 11/29 OFETIE, BEMT
R ERKEREOK S RIERRICANED> TS
TEDHEREEND. 2B, KRB OFICE LT
KT, mA &b, KNG ORBEZT T,
N/PHIF 20 AT & 2o TN B

4. ZRARY -PEHEE S AL~ 3y

(1) BEBEFILOBFE

3. Tkl Xois, ¥EBATKESLICHE
O KERE ORFZER ZERED, KEHEBFICKE
CERBoTWBZERHELM Lo, ZOERS
R 572000, FERBICIT S ZRKTRE - WHE
Wik I 2 b—a BT 2 EaRBLH. 22T
ROV 2iEeET L e LT, ZHe” THAVWTWnS
BHEE T ACE DN TWD. BRI, $OE e
RELToBIEEREY, thiE HmEEBORR Y B
U CIEEKREECZBA L T\, £7-, sHERm
EEMET D00, BYEET VE SRR O Y
EENESRER S L R ICHEOHSICTHEILT
FHEZEAITS, £\ 5 mode-split IEZREA LTS,
£7, MEBEY I 2L —3a T, KERED
W - 72 EONAERZEBELEET, =K%
TR E 21T o 7.

B—7 3R RS
6 [l

~—- Obs. — Cal.

o

3 .
0 M -
3 H |
<6 Hdiefb bbb “‘~‘~W
%0 21 22 23 24 25 26 27 28 29
Nov
(a) WAEFFLS (E : KA E)

4 [cm/s] = Qbs. — Cal.
2t BN SRR

0 b
2 s
41 4

201 H 121I | 22 | 1231 H 24 R 12[51 | 2|6 27 B 28 29
Now.
(b) FdLHmkS (E : dkm¥x)
M-8 XBEIEOBIHAE L HEMOLES
(Stn.3)

(2) 8B &H

B— 7 (1EHE L & KRS E T, FHEEEIC
BA LTI 2001/11/20~29 & L, FHEM T7HIL 54 X34
X 10, KEFFEETEE 126m X 7/m & L.
mode-split I H51F 5 2 IRItEHE, 3 RociHREIZBIT
HEFEA A0EIX, FhFh 5s, 50s & L7z, BERS
HIZHOWTE, AFERICBOTHEHEMN SR ZRARS
, EECHERBEBOY 527, X5, #{bH
AREK DB, ERKEKEOBRIEZ 5
Z 7. Bl 7 V2B LTI, Smagorinsky €T /L%
B UKFEmEE RS 2 R, SRRk ELREL
[ZOWTIHE—EE (=5.0X10"m%s) & L7z,
AT, MEFTEER—E LT, UTRRT
DEHOWEER®RY I 2 —Ya 2 {To. £,
BRI RBIT 2 LK EAN B 2B 57
DI, ERAKEKOLD FL—F—%FEAL, *
Db L—Y—REICET 2BIRIEBEHE LT 7.
TITRL——BECELTE, IMIEE LT
BEMICBWTO &L, BRE&EMHFE LT ERAAE
ARKAZBNTOHR 1.0 ERELTE. Z2BD&EEE
LT, KEBEZMGE L ZRTBIRILEEE
FEMLL. 22T, KEEHE L LT, T-P £ COD

- 508 -



contour interval : 0.2

A /s § 2

contour interval : 0.2

R [ms] | 2
088 T
P P e T 2
RN

]

SN

‘

C v g

ow oy
® o4

(a) 11/23, 12:00

contour interval : 0.2

JAE[ms] | +
=
g o -2 2
0.8 y
N
—9 =
2cm/s L lkm ]

contour interval : 0.2

AER[m/s) 2

(b) 11/26, 12:00

contour interval : 0.2

(e) 11729,

12:00

B—9 *B- - ERBCIRBTA2TmEiE~7 b bL—Y—BFEa¥—

FREL WA, FHEBIRIE, 2001/11/22~29 & L,
VIR LT, B—5I1I0RLTWVAD 11722 128
JABEEA RN L CE 2. £, ERSME
ELT, B AREADICBCIIENELY 5 2 7.

(3) GHERBRELEE

a) APEEETF N OZYMORKEE

BRI BT D ARSI AT 25 EAR LR
TR, REEEFVOHERELRIET 5720,
Stn.3 ORBICE T D AKERBIZET DB HE &5
HEZHEELZL0ER—8ITRT. Z 2T, K
EREARERSY (RMEfinzEs35) L@l
Hy (M &AL EIE S §5) 1200 TRARLTW
5. ZOHRICET ARBIHET, B E &8st
JELUTCEERIZEL L TV D Z EBEICHER SN TN D
VO IOMRERS E, REREICEAT 2 EMD
K& WAL, FHEMA%E 2 RME2RNT, #in
BREE —B L TWDZEB00D. 2D b,
AFEEYE TN OEAN AR R ST,

b) HWIZI T D LK

FEBNICBIT D LRAAEGZ TR T 5701,
xR LERBICBT D FRRENY hvs b L—t—
BEaZ—%2R—91rT. MPKE, 11 B 23
H 128 26 B 128, 29 B 12 BRCB 28 2R
LTy, FRBROBE~Z bLbabETERRL
TWa. £7, FrmES7 MIUCERT L E, &
BIZBI LT, 3 2ORER & i, Rl L7z L 91z,
JR B0 JEGH L~ L D BB L TE(E L TV 54k
FRIPNZB. F, BRI, KEHEICR
I LR TWD. —F, BRI L TE, #tt,
zE L WREDOWNBEE I TND. 2D LI
FEETIIEEAEN Im AT D TEWICHE
DOF, RERICHE D ShEHERERBES PRI AET
TN M5,

FMFICRENTND P —P—RBESHICEH
T5E, BB ERBICBITAEEAADT oy M
i, B E & B ICHERD O JA~BEIT 5 & &b,
Ty MRETTO 3 X — R R 5 IS Ao
TWBEFASD. Zhk o, #bRAR, BAN
ORET FECRE S DBLARD S, F~BEH LT
WALDEEZBND., ZOLIBREINERE K

- 509 -



KB 8 5> & O PR [km]
2 , 4 3

De]lath[m]

2;21/5 contour interval : 0.2

B—10 #HWEmANicBiTamE~s pLE L

— ﬁﬁ:/&w(“@%ll%)
,,,,,,,,,,,, Cal.(11/22)

[mg/] A Obs(11/29) — Cal.(11/29)

%
8 —
' . 0 |
— M
A A
0 i

0 1 2 3 4 5 6 7
KRR £ 2> 5 0 R km)

(b) COD

B—11 KEBREOHRMELBRIED L
BEHIZRoNAHZ ENDG, HLEKIISHEESL
RRGKEFENIBH - LR L THnEb0EEZ L
D, £, BOKREOITONZ 1129 (281 55
HERE2RD L, BEMOKRESY T b L—Y —i
EN08LLEL-TEY, B—61Z R LA NP L
@ﬁwm&%m~ﬁbt@mﬁ%6nfwé.
i@ﬁm@%p\ﬁ%L%E%¢ét iz, Bl
B Stns. 1~8 % 5# 5 ENHERT S MR A ERE K
ﬁ%@ﬁ?@ﬁ%&7hw&hv~#wﬁgzy&
—%K—1 07, SHBEMREESEICEL O
BRI —RRICA U TR L3505, BRE
WiL, BERERATIEHERREEBORMBER > TND
HOD, FRELAI R 0BT T, RELE
BOREE—H%LTWS. £/, hLr—H—EEZ
SAEFPNIEIE L L TWDB I ENIMNRED.

c) b HAKZEE L EKE R ORB%
AKEEHICET A2 ZRIBRIERY I 21— 3
URERNE, 1129 128175 T-P & COD @ HARHEWT

AT HRERER EBRRE R R — 1 1R,

INHOFHERERERD &, KB OfEE R
T, MEFZRFIC—EHLTWBZ EBa05. 72
bbb, RFHEICXY, TP CELTEEERIZEW
THEELRKERBECETRALIL, CODIZoWTik
EICBWTKERESBAT S, WO BHIT
RONFEAKEREL(COBRFEER CE TSI L
WG, LY, EEHKEEICER LS
e KEREE(E, KRR I 2NEAEED
FLob, BERAKOBH - H0ERIC X 288N
K&z kﬁﬂﬁ%ﬁktpot

5.

2

Kﬂnf& HERKEKREE(CS FEBOKE

WhH 2 DB HIET A0, BMEH & K
Eﬁ%%%%bt.ﬁﬂﬁ%%%ﬁ%,ﬁm%m@
KREIZ K> CTKEREPRFZERMICENT S 00,
FOEALDORFITIKEREFIZIRE S B> T,
F, BEVIaL—va v EToTn A, ik
HREZIZERE L7=3 W@%@%*Efﬁi H
{ERAKDOBH « SEBORRRIZ X HEBPREVWT LA
BA&nERosTr.

I ABHORE LT, HRBEERFETE
e e W N7 ) 821105 AU L=t s ) s A B & A ALY |
BhhETEW. ERKESTICEL T, FFERT
AVEBh R k4 RMEE A K- TV, AR

—HR, CEEEARRURREE e (B) GRE
FH 0 13750498, FFFE{RFE - THEME) LB

DOTHDH., TR LTHEELERTS.

BE Sk

DILERE - HEZFE - AKRE . FIEE - FEE —K
BRE~DERE—, TEHFE, pp.1-167, 1993.

2) (b)) HAKBEFRSHE : HAOKRE 3BHE . H{E
HitR, HEWEHE, pp.153-166, 2000.

3) ARBEZBY - AT VB - I - HEKEE KB S
& —TEROEREF—, WECE, pp.1-128, 1997.

HIRREE - LR - SR - KA R - FERE] B
BN S < FEBICEITHKIE - Chla BE - iE
eI BT D kAT, K LFEFROCEE, Vol47, pp.1231-1236,
2003.

SYTARREEBRFE & —1997 £/ —, BATKERS, pp.
147-193, 1997.

6) LB B —1978 i —, B A/KIERH S, pp.503-508,
1978.

NIHEFREE - (L - BERE] - BRI - Eokis & xt
B LUEZRTHEEFAVOEMFHECET B
~ o BAER L BAERLUCEE LT~ R TR UE,
Vol.49, No.1, pp.411-415, 2002.

(2003. 4. 11324

-510-



