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Experiment on water quality simulation
in artificial lake of film waterproof
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Abstract: Aimed at the problem of water eutrophication in Xian Expo Park artificial lake that occurs as a

result of mismanagement ,the paper used EFDC hydrodynamic model and WASP water quality model car-

ried out the simulation research on 79 hectares film waterproof artificial lake system in Xian Expo Park

under four situations such as changing water quality, discharge and so on. Experiment shows that only

used for artificial lake ecological water requirements without considering the minimum directly — filling

water of systemic circulation, nutrients will accumulate in 120 days because of slow water velocity and eu-

trophication occur in the lake. When the circulated direct replenishment is controlled in the scope of 1

m’/s ,the pollutant accumulation phenomenon cant be effectively changed at “dead zone” of hydraulic

condition badness in thel lake. The effect of minimum standard water is more obvious than that of minimal

direct replenishment. The effect of standard replenishment water with circulation is the best in four scenar-

ios simulation. Research suggests that the longest economic security days is 120d in the artificial lake of

Xian Expo Park. The water ecosystem in lake must be constructed so as to improve itself purification ca-

pacity.
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1.1 EFDC #5857
EFDC #RIEL AT 2«
B
a,(mHu) + 9,(m Huu) + 9, (m Hou) +
a.(mwu) — (mf +vd,m, —ud,m,)Ho =
-mHo (gl +p) —m, (d,h —20.H)dp +
9.(mH'A0.u) +Q, (1)
a,(mHv) + 9, (m Huv) + 9,(m Hov) +
a.(mwv) + (mf +vd,m, —udm, )Hu
=-mMHy (gl +p) —m(9h-20H)dp +
a.(mH"A00) + Q, (2)

a,(m¢) +a,(m Hu) + 9, (mHv) +9.,(mw) =0
(3)
a.p =—gH(p —po)p,” = - gHb (4)
|

a,(ml) + 61(mijudz) +9,(mHlvdz) =0 (5)

ARSI

p =p(p,S,T) (6)
B AR i ) AR

a,(mHS) + 9,(m HuS) + 9, (mHvS) +

9.(mwS) = o.(mH'A4,0.5) + Q, (7)
a,(mHT) + 9,(m HuT) + a,(m HvT) +
9. (mwT) = az(mHilAbazT) + 0y (8)

K: w,v,0Hx,y,z 3 DI RIRE; m,m, ,m, HHE
ALCHERE, Hofm = mom, 5 hORJRERE R & /KRS
H = h +{ REKEL p HIRGEE; py WSHHE;
S ORNERRE; T MIRIE; p AHET1; Q,,0, HEREFREE
JEICI; A, A, SR ZE B R R R
Wr A (1) ~ (8), Kf# u,v,0,P,,p,S,T

=N
AR E

1.2 WASP f&#8-%)
WASP 5B B A 7 R
MR/ i g
aC _ 9 _ 9 _ 9
Yl ax(UxC) ay(U,,,C) aZ<UZC)

v (g, 0y 4 Qg 98y O 0Cy
Jx ox dy 7 oy 0z 0z

S, + S, +5¢ (9)
BOD J5 &
aC; C
) K C —K @ (T-20) 6 C _
ot A, thyply pYp (KBOD N Ce) 5
I/v"ﬂ(l _ﬁ)S) 5 32 (T-20) KN()3
R S Vo Y R
(10)
DO J7 e
aCG _ (T-20) Cs
o = k(G C) k0,7 () s
64 (7-20) Cs _Song r-w
14k12@12 (KNIT + C6)C1 D @x +
32 48 14
GPI(E +ﬁ Xﬁ(l _PNH3))C4 -
32 _
ki (11)
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(C,a,,) vy R ERIE R Sop MUK A& o MULREE
= Gplancc4 - Dplancc4 - Eancc4 . e . St I\ K N—
ot BE5 D AKER; fORNBE VLR B o MITE
(12) G, D Ry WA A KR FBE TP 3 Py, A
& =D.a f C, -k 0 szo( C4 YC, - *E%EKN/EEP%E NH3 Eﬁﬁ:‘@h?ﬁl ~ Sﬁﬁﬂﬁ
ot - p1%ne on ™4 7171 K + C 7 S e f= S A~ Eey—a=1%
mpe F Coa KRR HE TR R HEY) & ik BT A
ﬁggﬁﬁQ (13)  VIRECHHLA AL
aC, 2 RS RE
o D,a, (1 -f,)C, + A
c W N TR TLI AR , -2 FE K R A K SCHE
k0, ( K : c )C; - Gha, Py, C, - TESE BRSO, B8 7K 22 AR AL A 438 4~ 50 m x50 m
" ) (9 BATTHG o % R 3 74 22 1 FE L Tk IR 0 ~ 1.2
klz@nHO(K i C )C, (14) m ARKOK R H I HAFZ .
e 2.1 BREH
LCZ_k@T—ZO Cq C G 1 e s =1 . e e s A e L
o O (KNIT " C6) 1= Ga, (1 - P 2 A ] 57 38 700 S JE B b, YRR 393. 9 ~
Ky 376.2 m, X3 M 2 32 B 5 DO 20 4 i R P A
Pai ) Co = k@2 (=200 G (15) o WP+ 6 BRDBRID AL, 45 60 ~70 m X
C ‘ C B W2 I T S YR K Bl A, 2 AR R
% _p C, — kuOy ™ (——)C
9 01 @i o, Ca = Fig3 O K, +C - 13.3C , . RIERE 45 cm, ZAEFE &K & 570. 5
1 - mm , 7% & & 904. 7 mm , Hi /K HHG 25.7 ~27.5 m,
Us}( f/)s)C (16)
D 8 2.2 KEEH
ac, Dol Ve 4 A5 N T K T R T K T 2% 4 IS 8 U\ 2k
o = Dnanl=1,) G T BT P, K 0 Rt
. C, Qp = Qup +0Qp + 04 +0Qp —Qp —Qp (18)
k @ 3T 20 C _ G ] 7004 b ) B Zx i3 43 s
» ® (Kmpc + C'4) ’ P a[' itEFI: Q%I\ﬁﬁﬁ_i/J\%l\7j(§; Q]{%ﬂ‘j7j(ﬁl§%m§; Qﬁj"jﬂﬁ
(17) KRG ; Qu WKMZERE; Qu MIKEBIRE; Q4

e €K 5 ¢ ARl U, U, U, =480
[ s £, E, B, =407 B R EG S, s
AR KLU AT 5 Sy AT 5 Sy 7K IREE R G 1
il 5 k RREAR AL K O FR M EG ToNE; 0

HERHBHE R KL 5 QW IE TN A
2.3 KE&EH

N HRLLSHA K A Ah FEK P, 2008 4E ] C1
AR INBOK 1 el X B R AR A I b WL A% 1o

F1 KERENIER mg/L
fir & DO COD,, NH, - N BOD, P TN TP
C1 A2 e 8.26 2.42 0.40 1.46 0.41 4.28 0.22
el X 22 44 T 5.23 2.80 0.39 3.40 0.12
||| B E i aa =5 <6 <1.0 <4 <0.05 <1.0 <0.05

2.4 FBRRE

(1) fe/NELHEANK AR P o R B
K B ok ML RE TR A BTG K, A T AR 3R
KK TR C1AREIHOK 1 22452 I

(2) fe/NEBRA K KRS 15— TR K B
K MR UEREDR

() AEH BHAMK K FE N 1 /s, KT
T — M,

() DEFRIBFFANK K iR 1 m/s, KN
MoK AR HERERR o

3 #5500
3.1 RINEEMK

(1) COD ¥ 4K BT COD e i 1tk 1k 21T
28, HATHSHB A I Rk B T 159 11 78 & COD ¢ i s bR it
2,30 d WifK B B B — - 1514 COD ¥ i 35 31T



58 bi i IS S I

2015 4¢

25,120 d 2RI COD ¥k BRI EFF I K-

(2)TP ¥R S th T3 TP ¥ 45 V2, iir LA
FEANK EI B TP 3 B Bl 25 b /K sk 5] 55 V 2%,
UL 2(a),30 d B 1/2 Witk TP e BEIR 5] V 20K,
90 d £ SR AR TP W B3R 5145 V 25,180 d A
TP ¥k B ¥3R 545 V2, WA B B KB ) BLAE A
KA R I

(3)TN ¥« i i TN kAR V 2K 2 f%
B, %MK T BT TN Ve B il 5 b /K G 8 1) 96
i V2 A5, UL 2(b) , A TN ¥ B2 Bt b 7K
MMt ,30 d B 172 @44k TN R EEiR 245 V 25,90 d
Y AT TN e Bk 2 988 ad V 2 2 5K,

(4)NH; - N ¥R 7EA K CIBRHIE NH, - N iR B2
AbF T2, F T M 1 A2 3 R 1 78 & B9 52,90 d
WK 48 KR NH, — N R BEEA %] V2, NH, - N
W RE A Ak 5L R W, 180 d W N K 4 K A
NH; — Ny B S BLAf 4% i #4360 d BF NHy — N ¥ B
R EE 90 d KF-,

3.2 R/MEFRAMK

(1) COD ¥ JiE - AEANK ETFFFIE COD e JBF T ik
) T2, b5 W75 & COD ¥ BEmg 8 43 T 2%, 22 30
d FEff 172 1 COD #eBEak 2] 115,90 d 248 K45
WK COD ¥ FE IR B T - 4ER5 KT o

(2)TP ¥ B -ty F M & 4% 30 FN i) 17 78 %, 30 d
B BR AN K FTBEIE TP e BT O A5 T 240, LA K
Sy TP ¥ BE AR R IV 25,120 d WK 1 4R
KX BV 2B K, 2 360 d BFill ik TP ik
JE X4 Rl E] IV 287K

(3)TN M : BREB AT TN Ve B IV 24, 72 #b
KB TN v FEAR ORI 2, 120d WA K 7 464
AR XL TN ¥ H BV 28,240d B TN ¥ 5 %
PR, AKX IR B V2, 5 360 d B TN ¥ 5 (1]
) 30d K-,

(4)NH; — N ¥ . fl i NH; - N LT
WIRB IR 7K, # K 1 BRI NH, — Ny B ok 6 %)
124,90 d Bf 1/3 i1 NH, — N ¥ fE ik 5 11 2%, 120
d B8 A AR IR B T 28, NH, - N ¥R EEARfb 52 )&
Wi, 2 360 d i) NH, - N 9 JEZ [ 2= 5] 60 d /K-,
3.3 fEIRREEAMK

(1) COD ¥ JE : MK F B3 COD i 3 11 35 5]
11 2%, H AW b W0 181 78 & COD ¥k 3w ik T
I SOK S B ) B B L 4 15 d RE R
SRR COD ¥R EE YR T JEIFLERF KT

(2) TP ¥R B : T30 TP ¥k i 45 V 20K F,

KT BT TP ¥ B BE A A K 1 AT A 5] 45 V
25,30d 4 JFR A AA R TP MBI $] 4V 25,90 d
WA T AN R IXC 8 TP MRS H BV 26 2 A5 K,
AR AL — FLRFLEE) 360 d,

(3) TN ¥ . i T TN ¥k 5 g V 2845
HE 2 A%, #h K FURR I TN ¥ B2 6 2 4D 7K 1% 2647 17 T
L, 15 d 4 R AR TN e BB 2 V 28 2 %K
45 d AR TN W B V2 2 A5 IF4Ed it
K

(4)NH, - N ¥ . i %7 NH, - N W EEAL T
TR B 1 7K, AR 2K 1T BRI NH — Ny 2 3G 18
| 1 27KF-,60 d LEBIAIK T7 554 AS R IXEINH, - N
WLV E,90 d BV 2, NH, - N ik i Ar b 52
PRJE AP, 22 360 d B NH, — N ¥ i [ 5] 60 d 7K
3.4 fEIMEFREDIK

(1)COD ¥z : #bsK FTBRHE COD e B i A 5]
1128, HAYW AR il T 18 78 & COD ¥k B m s ik Il
20,2515 d FRIRATRIHAR COD He ik I 280 4 4%
K-

(2) TP ¥R EZ : BrAb /K E BRI TP BEATS PR 26
TN A ER S WA TP ¥ B 24K 5 IV, 180 d
WK ) 45N B X3 TP Y H B0V K-

(3)TN ¥ : 60 d WA IK Sy 2R R IX 8k TN
W BRIV 25,180 d HHEE V 25 H14 V2, % 360 d
B TN ¥ B2 [l 5] 60 d K-,

(4)NH, - N ¥R i . th F3i 7 NH; - N iR LT
R 1 7K, #h /K DRI NH, - N e B U ik
B 2,15 d BRESSR 7K T 55 AN B 1) DXl o 248 K
SR NH, - N e BER A3 1125 ,240 d AR X8
FI5 54 SR NH, — N ¥k B H IV 28 NH; - N
e BE AR AL S TR B M, & 360 d B S [EE] 15 d K,
3.5 BRER DO R

4 i SR AT DO Wk BEALHIZE R LA 3,
1 T DO ¥ B v T AR ) LR 7K 7, Bl #b 7K T8
K1Y DO Mk B2 B i i, 76 60 d Bk ER KE. H
TIEORLBH & T Y 52 4 e 0 B R SR T I 22, W
KT IR DO X FE A W7 I AR I3 7 B AR, 2]
300 d Hif ik B i IR E, 22 J5 FE 480 N 1Y) 3 A T
i, DO M B A /Mg b Tt

LA 4 Fhil SoBifl 25 1 R B, 75 fie /N LR AR K
H, DO R BE AR AR IR B2 LK, ZE R KW I 1 T
AR EBEE #M K HEAT, DO A9 EE 45 d BT
P4 K90 d AR T e/ Nk ARk, 120 d Bif
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(2) FE SR/ NSRRI TP T TN 4 H
F/INELAME KAkt . (H i T ARk R /N 7K
2212 ,120 d B FE AR K 07 45 AN B IX 8k TP AT TN
VR IR LV 28K

(3) FEAG IR L2 AN K v, AR K 3R 104 O Bl 1 48
58 , TP 1 TN ¥ B Bl #b /K A9 3 8w 7 , B 1k
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