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Abstract

Abstract

The mathematical model is an important technique to evaluate the effectiveness of various
contaminant reduction scenarios in the water environment. The North branch of the lower reach
of Minjiang River is tidal channel network. And the water environmental problems are serious.
The research of hydrodynamic and water quality modeling channei has theoretic and practical
significance. '

Based on the two dimensional shallow water equations including continuity and momentum
equations and two dimensional Advection-Dispersion equation, using the method of the finite
different and ADI scheme to solve the equations, a two-dimensional hydrodynamic and water
quality is developed aﬁd applied to the North Branch of the lower reach of Minjiang River.
According to the simultaneous observed data, main parameters are calibrated. Applying the 2-D
model, the characteristics of flow current and water quality are numerically simulated. The
comprechensive simulation and research on the concentration have been conducted with various
conditions, including the influence of wastewater discharged from different sewage outfalls
which is visualized by the pollution zone, the characteristic of the pollution zone and it is also
analyzed that the responses of water quality to the setting of sewage outfalls. Furthermore, the
optimization of the setting of multi-sewage outfalls to make use of the self-purification ability of

the river is discussed.

Keywords: two dimensional; flow model; water quality model; pollution zone; tidal river;

the North Branch of lower Minjiang River.
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4439m; DREKTBREAKMER, X502 m. RIEAKLMN LR THHEKREE, X
Wy BB K A 3 2,356 m, BRAKT BEAKAY 098 m. BiEdi il FEMMEK, X
e ERERAN, $2083m: ZREATIKOHERK, b 404m.

BT HENARNE. BRRBRAREN LB THREKEM, XLER
10153 m¥s, BRKI % 2621.8 m'fs. SKMARKMBM LI BT et XK M,
TP K 14629 mYs, BRAS H 34218 mss.

g EETE, THOKA. REBERAEBEXT L, HLEARISEVEHST
i L # .

4.2 THERAHT
C AREMENEIERR, AUMRNAS BRI BB TR AT
BTEMTEERAE SR, VheRE—%, EE%ARRERS. k8. %
A, FHENAMEENZIFSES R, R ENARRER 255 R
4-3~4-10077R.
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l 4-3 RRISUCHRBLE S HHE S Bl
Fig.4-3 Flow Field near the Fastest Ebb Moment on upwards the Jiefang Bridge Section

B 4-4 WRTACCHR BLTR # HE Hi b e
Fig.4-4 Flow Field near the Low Water Stand Monent on upwards the Jiefang Bridge Section
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ig.4-5 Flow Field near the Fastest Flood Moment on upwards the Jiefang Bridge Section
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Fig.4-6 Flow Field near the High Water Stand Monent on upwards the Jiefang Bridge Section
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Fig.4-7 Flow Field near the Fastest Ebb Moment on Dongnan Waterworks Section
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Fig.4-8 Flow Field near the Low Water Stand Monent on Dongnan Waterworks Section
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B 4-10 ZBIKT BT s

Fig.4-10 Flow Field near the High Water Stand Monent on Dongnan Waterworks Section
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R KWL R

EsE JBRBREREHRERRES 2

A RS DR R R S RN ED ARG EERM. IHARLT
WAL IS RYOTESI I, WA ARSI TR B AR, LR E
BRI RRE TR, METEOERRERRENEE, BT o FER ST
HEM, p
AURK TG b FORAS. R KEVHNRET « 0T FHmE
KB HAREAEHI, KRR LA RRAR N ESLETR, FNSR
“EIL TS A KRB, RFRE RN RRERK, A
BB LB R BRI K, RS L RAEESIKAE, A
KM 2.5 me/l: TiARABEHRABAKRL, KEHMHR 3.6 mg/L. FEEHEF.

L ommm. fAE. ARG RERTOY, ERARAEEOEREERAKR

BRI R, MERATSEREKREOEEXE, FIHS0RRMKENEL
AT F b3S M B AR MU RS O MR R E.
5.1 15 YW e TE 4T

5.1.1 AEHESS Qs e b8

HERTRHS OB KRMEN, BERARTERY 600 g/s i) CODy, UL
B 40m’s. WEF 15 mp/L A RITEWER, mm. RiLW. hWilRdEsndg, %
REMNEEWEE,

s aMEEEREEAERERR. —REERTEXR: “HEERRY
R TRKE L BRIRE S%HEE” . SRHER—DPHN#RE, B4 RKS
pm—EKREET S0, RAROEROAOSRMNKRRE, 5RTEET AR
TE. BB RS T ERTEAFRFNKEREES, X5 BB LFHERL
IR RS IS Fe i CODMa 1R 0 E BT RIIT M.

AXFEXREMIETH M ARKTBKOMER,. 74 (GB3838-2002 #
FXERBIRH) FOMESBETMBROMNNE, BXKMBUKOLETH 100 m X
—R R, KRERKD U BRAT ETH 1000m B Z4EFK, KRERN
M2, 5%, 2K FARRER R CODm M ERKE N 4 mg/L. 6 mg/L, EHIK
4mg/L. 6 mg/l MEAKRBEZHEEREITHRHTEH.

-38-



95 B JLHE BT Y rE s R L 4 A

ZHHROELET RPN REEDE 5-1~54 fir, KPBRRR 6 mg/l
WEHML, KERT 4mg/l KEFHER.
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B 5-1 HiEme; R
Fig.5-1 Pollution Zone of Binde Sluice
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Fig.5-2 Pollution Zone of Jiangsi Sluice
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A 5-1~5-4 ATLAEH,

(HEE DA B LB KT RAEN. EHEHRKREHRRENS LY
B, HTFARMHES OHERERKARRARR, &H#505LHBREEAR,
BRSRFTRENVNERTRE. #EANLINWLIARETEEE, Z=ZAHA
TH BRI, AT RERE. WHAERILILE TR R RE, HER
Ry FEERBREFRE,

(M EF B TS AR TR LGRS, BENTREHE, #UkL®
HH R WK T R #.

HILMFE R TG RERERRKT R EHE Y, TEHTR EHRRCHE
O 180 R B S TS B BB K AE R B, 5 il ) b MU .
 @hndEmhilEE LG RFIERRRBEEL, SEBETHAEK L
1000m 4&; HFLEIE T #s RS FENLET 1100 m &, TAFL W& T s 380
TS AALET 1100 m k. MELILFRAILR 6 mg/L EHRGTLURA, XH4
CWE bR REREAETIL, BRTHSREUNERAEN, TAMET
WES R R FIE AL RMIE, TR T s R MEEE LR F 600 m 4.
Bk, hFLEEERE L HILANE K, BEHRE R H R 2 5 S,
ARG KR AL T X,

(S)47TRYLL AR 40 mYs. WKE 1S mg/L 4 BIZERIANE T TR, SR
AEFIE G R/KI, BDREKIT AR KT,

RIEEUHEER, SALUMERHEK. REFERERTY, FIRERNE
5-1 BiR.

R 5-1 fLLBHUTEiR:

(WUFHSFREENEREFREELTRK, X 4 mg/l BHFINEG
RERE, H1522.62m, NILEVERHERK, X 5900.02m; 6 mg/L 55 M
GRERE, KX53559m, WALMBRFRK, X 125923 m. BEZHHEXTEA.
4 mg/L {54 M BAE 190.51 m BB K 293.12 m.

(2)6mg/L B[ TS LW BN 346.81 m, BiH 49481 m, BUFRMBK;
i LSRRI 188.78 m, BiCH 76442 m, BUEE, BHHMRM LY
BT ap & B BRIT IR HER, MmN e TGRS > LisReG, M
HALB . AT ) F S e < LS e,
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RRMARF T F8

HUMEEHMSBEX LTHEKETSERN, XEIEDNIESZRLH
Tl KW ISERVPARRES, EAEMARERIRMTEHE.
2 5-1 JEHERI Bt CODW, 15 F4 T4 HE Bk
Tab.5-1 Characteristic of Pollution Zone on the North Branch (B0 m)

o BER [Dfst:: AT BRARK

4mg/L SR F 158021 642.69 937.52 293.12
e P

6mg/L 5 I 771852 308.01 470.51 160.21

Amg/L §5 Rl 1522.62 46171 1060.91 273.81
kL]

6mg/L 5 Ry 535.59 188.78 346. 81 176.69

4mg/L 15 Bl 5348.18 3499.98 18482 190.51
H.m

6mg/L 5 By 825.73 417.61 408.12 132.81

4mg/L §5 1 5900.02 3836.63 2063.39 2239
I AL

6mg/L ¥5 i1 1259.23 764.42 494.81 158.41

5.1.2 R AL T

HREFSOFEERESTHRMBNFXR, EXREREEN 15 mgl,
B 3% 10 m¥s. 20mYs. 30 m¥s. 40m¥s. 50 m¥s. 60 m¥/s. 70 m*/s. BF
BERmME 5-5~5-6 B
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HE (n'/s)
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Fig.5-5 Influence of Discharge on the Length of Pollution Zone of 4mg/L
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Fig.5-6 Influence of Discharge on the Length of Pollution Zone of 6mg/L

HEFEATLEY, FRHKESRNRENXZHZEFER. 4mgl H
GREREEATE, BETHES WEW. INAALHRAETL, TAME.
LR EHERERKR, BRER, TOAFRGLSRILE, LiLARHGAEH
B%F. 6mg/L MR UE R, ERBADTF 70 mg/L i, BRFEEEINL
> 1AL > WAE B >R, BEREN 70 mg/L i, HILHG R kAR E
m, RERAFGE—DHMT. LREREREERER 10 mg/L. 20 mg/L BR.
BEALEE, FREKEBTEFEETERK.
5.2 {5 QW E W AR KR W

BHE, LRARELMEEDRANERE, SEHFREFTILRGKRTH
RF itk — 2 v

5.2.1 RIS F AR TR Y B v

AU DR BEI KRN W, KRk EE. Tnm. 51
RAALERN AR, FREMNOEWTEHE. AX00E A7 2% 300 g/s. 600g/s &
900 g/s HLLE, B—HHRAEHFOQ=Sm’s, C=15mg/l., B-RHHFEHEZH
50 Q=10m"s, C=15mg/L, E=MHEHEZHSA Q=20 mYs, C=15mg/L. &F
i 5-7~5-11
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Fig.5-7 Influence of Sluice Discharge on Wenshanli Section
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Fig.5-9 Influence of Sluice Discharge on Dongnan Waterworks Section
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Fig.5-10 Influence of Sluice Discharge on Section of 600m downwards the Jiukong Sluice
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OFRBKTIOK D75 Rk B i 2R B Bk 9 L IR MR A k. TERIR IR
Wb, HEHERER A RANKERD, TRNEKEEHRKA. XRURE
KIAKBREERILAMANLFORS R ZH, B EHRAMEDRNEARD.
5.2.2 AR 5 AN R IR 1K B

AU S AR A& S DA R E SRR ERRN SR W, 8
F—-HHRIZHEO Q=10mYs, C=15mg/L, E-HHFRHEHSD Q=15m’s,
C=10mg/L. 4R WA 5-11~5-14
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Fig.5-11 Influence of Slnice Concentration on Wenshanli Section
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Fig.5-13 Influence of Sluice Concentration on Dongnan Waterworks Section
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Fig.5-14 Influence of Sluice Concentration on Section of 600m downwards the Jiukong Sluice
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53 5O RALRE

AZF BB FHE DA ST ROFEBREETAEKRO LA, Bt TH
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EREAT BRARGHILBEAAILE L, SMESOHERREN 30mYs, HHR
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Fig.5-15 Influence of Different Sewage Outfalls on the Water Quality of North Channel
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5.4 /s

(S DA BB KR RN, EHBARREERRENERY
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