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ABSTRACT

Based on the Row—Column AESOP model, the water quality model is
developed for water pollution controlling and water quality improvement
in East Lake. The main contents of this article are summarized as follows:

1.Based on the RCA model, the East Lake water quality model has been
developed. This model includes: Three-Dimensional kinetics model, a water
quality model and the sediment flux model. The water quality model includes
the phytoplankton growth kinetics model, the nitrogen cycling, the
phosphorus cycling and dissolved oxygen balance sub—model.

2. The orthogonal grid for the research area is created. Using the
measured data in 2006, the parameters of the model are calibrated and the
feasibility of this model is verificated. The result showed that the RCA
model is suitable for the research on the water quality in East Lake.

3.With the East Lake water quality model, the project of point source
sewage interception 1is simulated.And the results of the project’ s
influence on water quality and ecology in East Lake are analyzed.

Key words: Water quality model; Eutrophication; RCA; Row—Column AESOP;

East Lake;
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_ _ _ -1
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p=p(p,st)

Uy Ve WA TEASHI AT xo v 2 7 I LI 4 R

M My —pemapmnt e Zir e, M MY g R AT
AR

A B R

P s 780

P s

P — )i

S —#hpir

T

Qo QR

3.2 KRR

PRI AR OL T, KB RRY, T 3E FK B 1 2 R A & At E sUe 77 #h
IR LAY, VSRS TR A AR A (IE RS 3 IO ELE AL, il i A

-12 -



I BEAT ) A (I /e, IR B g2 N SRR N I iR ST RE e XA
JiRE A T P e, 0 A - O SRS 20 B TR AR S AR
AT MRS, AR R A A R e s LR R, AR R
PRS2 L NG I Y/ O S A DE AN

321 REFIEHIE

ANy LRI EE S S YA C YDA b W o | P DD TG i IEWAER = I QUL K /DD e AN
WK, Y AE AR s, AT EE . AR AR AR . XA
Jo PR ATt o T ) ) =R AR RR AR, i SRR T RN -

oC, oC, oC, oC, 0o oC,, 0 oc,, 0 oC,

= U -V —W +—(ex—)+—(e,—)+(e,—")
ot OX oy oz 0OXx ox oy oy oz 0z (3.4)
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106CO, +16NH," + H,PO,” +106H,0 = Protoplasm +1060, +15H * (3.5)
106CO, +16NO, +H,PO,” +122H,0+17H " = Protoplasm +1380, (3.6)
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H, dtTl = Ko (f3:C1 = Cyo) + Wy, (F,,Crp = 1,,C1) + Ky (F4,C1,) =k H,Cory + 31y
3.7)

dC

Hl_d;2 =-K_,(f4,Cs, - fdlc)_le(fpchz - fplch)_W2CT2 —k,H,Cr, +J;,

(3.8)
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) JTTRIIAR JSE 0 53 A 2 i — 2 (R AR A IS TR RS Ty o5 3, ZE R AR
FVER N A ELOGIE, A E W, (EAFE R AT TG B0 T ) T B2
PREN AT o 7KUY ) SI2 5l A T8 T B T AN, T X

-17 -



3.4 TUFBAIHFAF

1. KK %A
SENIE=SUR I e
w(x,y,L,t)=0
WAL SR 0

Kv@
H oz

|z=1_

U Ay o 2 o

2. JEHEBILFSAE

ey b SUE
w(x,y,0,t) =0

PSSR S SR

Kva_l]
H oz

|z:O: Z-b

SPSPLYEYS
3. IS %A

FRIKIRIN A
(x,y,2,t) =0

u boundary

uin (X! y’ Z,t) = 0

Vin (%Y, 2,8) =y, (1)

Hy L S AT

U (X, Y, Z,t) =0

Vout (X’ Y, Z:t) =V, (t)

Hodt, g () By, (8) T T R 5

LSS

3.9

(3.10)

(3.11)

(3.12)

(3.13)

(3.14)

(3.15)

(3.16)

(317



u(x,y,z,0)=0 (3.18)

cxy.0)=¢, (3.19)

Fo, G oA, &, AWK F R -

3.5 HEAIHISKAE

NG OL R, A E A AT R b b e = o I MEDRSK AR . AR, A
R T2 3 SRR PR SR A R S I s JEHRE, A R e 22 73 IF A RAIE(E
NIE, RTEAREARFER AL, Hal e IR . R 2270 AN REMTRIE o th
SURHI AN B CSO A R AT B pR B = Sy R B X8 SR (A G AF T LR
Jl AR AT B R A A o X SBRFIEANE MR LR TIR IR “HR T, i R
R B HEBUEZERIFA GG Il EIRRE, AR e 22 70 iRk i ok
K AR,

1 B2 93 B AR A — il P Tt K 22 BOK TR R 11 7 7).

dM, _C dv, "y dC,
dt dt dt (3.20)

dVv.
—= Qin - Qou
dt 2.9~ 2. (3.21)

%:23‘: (aC,y +(1_a>ci)—zQV%m(aci +(1—a>cdwn>+25—‘i"(0j —Ci)+VVV—i‘i "G
(3.22)

e,

Mi e i B (ke

C—— Rt i B (ne/L),

Vi—i Btk (n3),

T——IKF[A],

Qn——i Bk (n3/sec),

Qo ——i BH DG (n3/sec),

O A B TGS A 1, 2405t 0. 5,
Comrmain i Bk, B Qn, B ESIHIE (ng/L),
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Ri i BT J B2 BB (n3/sec),
it 5 Bk (ng/L),

Wi R A AL RO (kg /day),
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WA 1 BN (day=1),
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