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Abstract. In order to improve water quality of Lake Dianchi, the characteristics of non-point source pollution from flower green-
house area along the east bank of the Lake Dianchi were explored. The Storm Water Management Model (SWMM) was built with
measured rainfall runoff data to simulate the quantity and quality of rainfall runoff under both continuous and typical rainfall condi-
tions in a flower greenhouse area in Dounan Village, Chenggong County. The results indicate that: 1) The Nash-Sutcliffe efficiency
coefficients of the flow, chemical oxygen demand ( COD¢, ), suspended solids (SS), total nitrogen (TN) and total phosphorus
(TP) in the SWMM are 0.858, 0.835, 0.803, 0.712 and 0.752, respectively, so that the SWMM model can be used to predict
the quantity and quality of rainfall runoff in the area. 2) The average runoff coefficient of the area is 0.59. The annual loads per unit
area of COD,, SS, TN and TP are 118.34, 82.90, 54.64 and 5.46 kg/(ha + a) , respectively. TN and TP are major pollutants.
3) The peaks of every pollutant concentrations appeared earlier than the flow peak so controlling the pollutant load should be ad-

vanced, especially for TN and TP controlling.
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Fig.1 Location and conceptualization sketch of study area subcatchment
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Tab.1 Results of sensitivity analysis on parameters of SWMM model
Eviesl SR E 20 RS, T S,
VS @Sk~ N-imperv NGB BRI REN (H -0.20 -0.21
N-perv BB R BN (H 0.00 0.00
Destore-imperv ABEEE#E K/ mm -0.04 0.01
Destore-perv BB E K/ mm 0.00 0.00
% Zero-imperv TeHHER AR BN/ % 0.05 -0.01
Conduit roughness WEIEHLRE R B -0.27 -0.95
Max. infil. rate K ABHEZE/(mm/h) -0.01 0.00
Min. infil. rate F/PABHAE/ (mm/h) 0.00 0.00
Decay constant I ARE/h! 0.01 0.00
SHA SHAR E 24 VYA S, R PEEAE S,
KIGESHL C, K BBUE/ (kg/hm?) 0.87 0.99
G, S R4 0.82 0.82
R il 2 £ 0.97 0.98
n LRTIE=E S 0.13 0.54
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H P 37 % W 48 D M B i AT S 808 |, SR 2014 4R
9 H 17 H 1 % TR A2 JA0 10 000 450 40 9 A7 A5 B 3. SR A
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Tab.2 Calibration results of hydrological
and hydronic parameters in SWMM

E 2 7K = RE

sl i PR gy 2 W B NS RO R B0
N-imperv AEBHMBERENE 0.015 .

N-perv BiE MRS R AN (H 0.5 .

Destore-imperv NB B E K/ mm 2 2 (0. - Qp ) ’

Destore-perv BB E K/ mm 7 NS = 1 - 1 ( 1 )
% Zero-imperv ToHEH B KA BB % 40 i Q. -0 )2

Conduit roughness E RS R 5 0.17 1 m avr

Max. infil. rae  HOCABHER/ (m/h) 94 Soft NS ACRFAL, 0, SRR 11, 0, Bl
e e ™) 00,0, I 4 Ns= 1 0, BB 9500
Drying time HE T 7 R NSS0.5 P THEE B BCR RN
0.5~0.7 AH%,0.7~0.9 HZ.55,NS>0.9 K 4.
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Tab.3 Calibration results of water quality parameters in SWMM

FH Hiu A 5 SRR CODy, SS TN TP
PN R BB/ (kg/hm?) 10 10 3 0.3
ZREH A 0.20 0.15 0.25 0.18
CUTEN 0.040 0.040 0.030 0.030
CTIEER 1.9 1.9 1.9 2.0
2511 K B R/ (kg/hm?) 60 55 15 2
S F/d! 0.21 0.20 0.22 0.22
R R 5L 0.030 0.030 0.030 0.030
B 1.9 1.9 1.9 1.9
1A fi% K BBUE/ (kg/hm?) 120 90 20 2.5
B/ ! 0.21 0.23 0.23 0.23
CUTES A 0.040 0.040 0.040 0.040
TE R 2.1 2.0 2.0 2.0
007 1.4 BERIE
007 g4 RERIEL
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Fig.3 Measurement and simulation values of contaminant concentrations from the outlet of the area
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2.1 &EEEHETEG T RIEREN

B TR R By R e X T YRR R ) T B AR AR 8 A 75 Y B TR A 5 RTRIF 9 DX SR AR, T
DIAIT A 0B I 5 DX Sk A 0 75 Y X 32 9 /K AR J P75 Y B SRR T AR F S AR Bl SWMM. A5 780 SR 1 g A
W30 K LL 14 a B/INEERET PORMIEAT TSR] P 81AR L.

LK 14 a (9 SRR A 10857.7 mm, P22E AR R 6427.0 mm , TASA1Z BT 58 X 38 1) 7 9 42 3
ZHH 0.59. COD,, \SS. TN il TP f) B 1 ARG A7 243714 118.34.82.90 ,54.64 F15.46 kg/ (hm’ - a) (£ 4).

4 14 a ELFETZEMF T RRAIZ,

Tab.4 The simulation results of SWMM with 14 years’ continuous rainfall data

Wi COD, SS TN TP
AHIFFE XI5 Y 571 fof B kg 121274.83 84955.92 55995.07 5595.41
AT FE X IFAE 15 YL 7 ff/ (kg/a) 8662.49 6068.28 3999.65 399.67
AT X I A T AR G AT 5/ (kg/ (hm?® + a)) 118.34 82.90 54.64 5.46
S W X B T AR A BT R/ (kg/ (hm? - a) ) 1) 697.80 — 75.60 8.50

s BN TR G907 258 = AR 3475 Y S fng /0 9T X SRR, AR 7 IX T AR M 73.2 hm?.
2.2 BHANG I TR &4 T RIRBUAR N

WA P 15 5 ( B [ o T S B0 ) R A /K it K BT BLAS T kS AR LR I A AR O
R BB R 5 A 2 RE 2 W B2 2Ei |Pilgrim and Cordery #5 A1 Huff 3545, FoHt Huff 02— FPEF1X
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WER T 4 2 h, T 2240 y=0.25, A4 B4 0.3.0.5. 1.3 1 S a (1 5 Flifk i1 A R o e F i A%
P, AT AN [ S5 B SR B AR R RS AEL 15 R BT AN 16:00 A5 JT 4, 1800 M5 TR, /K B 45 A A 4 JiF
7R KBRS RN & 5 iR,

j = 121 r 144 1P (2)

(1 + 14.4)

o0 HFETTSRE (mm/min) , P MR EI] (a) 0 HFET N (min).
FRLAR R T 19 T BN e 1 ok P, 78 A

,
% g JO7 14 Ee e (L A T BRI IF ). p 2 5 R EE BN 0.5,
5431 1.3 F1'5 a B4R W0 (I LU S BLIYI O 0.3 a i 43 I8 K T
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Fig.4 Discharge hydrograph from the outlet

of the area under different rainfall return periods
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Fig.5 Variation of contaminant concentrations from the outlet of the area under different rainfall return periods
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Tab.5 The simulation results of SWMM under typical design rainfall conditions

2% T 5 LA
eIty WH
0.3 a 0.5a 1la 3a 5a
i HeE 2/ m? 5784.9 12697.1 22521.1 53134.2 69980.3
WAL/ (m®/s) 0.681 1.404 2.553 4.949 5.780
i B 1]/ min 143 133 125 143 144
COD, Heo s/ kg 162.25 345.78 665.82 1622.92 2452.85
WIE IR/ (mg/L) 50.877 54.809 63.301 72.456 80.228
e B WA N 7]/ min 140(3) 123(10) 108(17) 100(43) 99(45)
SS HEHOR R/ kg 157.38 352.38 647.32 1589.75 2311.87
WIE A/ (mg/L) 41.512 48.632 55.854 64.258 65.856
eS8 WA AR S 1) / min 135(8) 121(12) 115(10) 107(35) 98(46)
TN Heml s kg 34.46 93.56 175.05 462.09 620.39
T IE(E/ (mg/ 1) 14.157 19.371 22.725 28.881 32.629
e JE A ] ]/ min 132(11) 123(10) 116(9) 127(16) 109(35)
TP HER B ke 3.29 7.94 16.39 42.47 59.56
W IE(E/ (mg/1) 1.414 1.648 2.128 2.393 2.580
R J3E U AR ) 4]/ min 133(10) 133(10) 128(9) 130(13) 126(18)

() PRS- Dhy A ) SR 94 FEE WA (AT L T3 fak WA {0 o) L T g st i)

3 MG RITiE

3.1 MWEEELEMETE TREREMNE RIITE

ARG K3 A6 T A DX, O 26 2 3% DX 35 55 4% 4 K PR Rk 9 S 25 ). 4 0 10 S 4 FRL
X IR ARG TR TR BN 0.1~0.2, MR XL G R EAR R R LN 0.59, W] LM 097 36 1 i T X 45k
ARB BV, T B R AR R AN, T S IR A5 A 0 2R XK F Rl RS TN f ey 2.6 ~4.2 ke/
(hm® - a) ,TP Hf58 0.432~3.186 kg/(hm® - a) , W] FHHIZIAHFIAE X I AG TN I TP S0 18 B 671 for 2
F A R DX 5. 330 B Ay ER AR RO s BELAR: T B4 ol b 3% % L v A R v R 24Tk R AE 5 Ak
FEAR T R AR A A6 FRAE | SR 5 5 T I e, ok S8 [ {2 1 3 0 30 M 7 8 O 3 b R 3 S v 3, S DI
L BE R P TR Rl 1 A R AR 3 b, A5 2 X ek N AR P TR A 3 TN D TP e B A v, oA R WA b A X A TR 42
TR FEZG YY) S R 0 EEX 4. I A TE 16 15 A AR 0 IR 45 Y Bl 3R R T X B AN A A X s
IX I COD ., BY B AR 57 ff 2R B A T R B X, T TN A TP A IIIAR 22 R A (2 4) . Al WX TN 1 TP
5, XA S X I 0T Y A e 8 8 30 R X IR B TR 2. b4, B 38T B 2920 ke, H e 0 it
25% 27 HIEEHB T AR 730 km? , ASAIFSEIX E AR 0.732 km?, BT LAASBIFSE A6 T M X T AR o5 V2L 3 3 S b T
UYL 0.1% (BASBFZE X TN Al TP A9 75 4L 6 A7 A Bk (3 4) o TEC b 30 3 AR ol T 055 e 7 for 7 A9 BE 4910
BIR 0.48% 1 0.23% , BT AT 378 38R A6 S AT XA 30 75 YL 2 TRt 7 3 ol T 905 95 e ) B B SRV 30 4o Tt
AR AL MR DX Sl e T A A A T WS S A b L.
3.2 ¥ BIE TP T & 4 T RSB INEE R YIS

A7 YR R T RS A3 AT R T AT H I R A A 2 W 2 3 K/ NS e W 2R ) R B IR 3R R R o B
BRI, T Y e BE W (LA A, Ve B WGR (1 1 IR B ) 2 B2 T, PRI M S DX SRt £ 7 o T 448 30 95 e WAL 4R B, 7 i i
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G5 G HE AR A8 85 R PR 43, AR F8 SO A D )L I A B T 1 T 3 R T o ) 75 4 0 0 32 AR i k72
PANTRI A, 175 T 9y e 2 WA L ) BRI ) 5 3 e £, T L %5 R BRI D 975 4 0 e R U {0 P10 i A 1 ¢
VIR P ) 22 , S5 BRLARRAL fak oy Y4 2 975 /KR g O R € 95 7K B 203, DT S8 81 s 28 SR AR ) ).

4 &g

it B0 A B AR R AR T MR DX A i Al AR s 5 G s K AR VA B 2 R 2. AT
Fa gt SWMM AAU XS WFT X SR AT T 447 15 SERE T A5 8 T BRI 1R W 2% 140 T I R 428 /K B /K AR
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