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Pollution Characteristics and Discharging Process in the Direct Runoff from Suburb Areas in Dianchi Lake
Catchments

ZHANG De-gang™*, CHEN Yong—chuan'?, TANG Li'

(1.College of Resources and Environmental Science, Yunnan Agricultural University, Kunming 650201, China; 2.College of Life Sciences
and Technology, University of Honghe, Mengzi 661100, China; 3. Yunnan Institute of Tropical Crop Science, Jinghong 666100, China)
Abstract; Direct runoff is recognized as one of the major causes of water quality deterioration in the receiving water bodies. Two typical sub—
urb representative resident areas, a Residential area and a Residential -Commercial mixing area, around the Dianchi Lake were chosen to
study the concentrations and discharging process of pollutants in the direct runoff. The results showed the total concentrations of major pollu—
tants in the direct runoff in the two studied areas of Dianchi Lake catchment were:2.18~29.40 mg- L™ for total N; 0.18~3.90 mg- L™ for total—
P; 0.87~18.48 mg+ L for NIL-N; 0.02~3.64 mg+ L™ for NO;-N; and the chemical oxygen demand (COD¢,)and total suspended solids(TSS)
were 22.51~362.92 mg-L™ and 7.00~882.00 mg- L™, respectively. The concentration of each pollutant in the direct runoff was well above the
value of Class V in the surface water quality standard. The major nitrogen pollutants were NH;—N, particle-N and dissolved organic—N. The
major phosphorus pollutants were particle—P and POT—P. The pollutant concentration in the direct runoff of Residential-Commercial Area
was higher than that of Residential Area, which was higher than that in roof runoff. The pollutant concentration in the direct runoff varied with
time. Concentrations of pollutants at the beginning of the runoff were very high, and then decreased sharply with the time to the stable stage.
The Event Mean Concentration( EMC )of the Residential-Commercial Area was higher than that of Residential Area, with greater randomness.
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Table 1 The characteristics of rainfall events sampled from

July to August on 2007
WERT MRS IR/ R WER DT FERTIEAL/ BROKMERNER 2 YKIERIIA

&=+ A-H mm Bf/h mmeh?  F/mm-h? FEAEHEIA
1 07-18 97.2 46 2.11 — 5
2 07-22 10.2 3 34 — 2
3 0723 6.5 24 0.27 — 0
4 07-24 35 4.5 0.78 72 0.5
5  07-25 463 3.5 12.34 — 0.83
6 07-28 6.0 2.5 24 — 2
7 07-29 125 9.5 1.32 — 0
8  08-01 1.5 — — — 3
9 08-11 394 675 5.83 42 10
10 08-12 0.9 1.5 0.6 1 0.71

ERPTA I8 HEMEN 7 7 18.19.20 H 3 HELBEWEZ
M, “—" TR AT

1.3 RESHH

HEIUAS R B8 AN B TR bR A T AR ASE X3,
R BT R A B AR TR AR ZM5(1 000 mL)7E
AK B AR TR o SRAERT R0 A TR s 42
WiE, AWETHC R WNE . — RN
TR BRI 46 R AL, ZEVTHARE T 4R B, [B]FR 5~30 min
NERAE, MG ARERENFERMR 1~2h A
&, — S RAEBITAT R AR , BT RAE S R BT R
JKFE 24 h NE DRI KRERFE SRR F %=
HAT o

SR R A AR oA TN F TP SR Fat
BRI E L E SN EEEE: , NO;-N Fl NH;-N 43531
FRESM et B F gl B He .k, CODe, FE 4%
FREPEE, TSS BB,

2 wR5E

2.1 BERERTLMSE
2.1.1 FENARRIGROK AL T
WA 10 RFETT RS . B IR T4 R
F2, MR2VLIEH, BRHRARS BEKREE
2.18~29.40 mg-L*, MK EAE 0.18~3.90 mg- L, &7
RURPETE 0.87~18.48 mg- L, RS E MK EETE 0.02~3.64
mg-L?,CODg ¥R JEE 22.51~362.92 mg-L*, TSS ¥k &
¥E 7.00~882.00 mg- L™ 22 8] . BENT HIRAR T 15 Ytk
BRI FOK VORI B BARHERY 1.36~7.68 £
S AN g BN N N o= 3 R TN
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Table 2 Characteristic pollution of stormwater runoff from Dianchi Lake Basin(mg+L™)

AT Y AiE JERARR (R H 45) JERATE-E TR A X (HE T 38) EEARFERET)

A FHHE 6.37£4.14 b 15.36£7.73 a 2.094£0.055 b
o T 2.18~20.19 6.85~29.40 2.040~2.150

A g 0.650.71 a 0.39+0.34 a 0.048+0.01 a
WeRETR 0.06~3.64 0.02~1.03 0.041~0.059

BER SEHE 2.71+2.63 b 9.05+4.47 a 0.494+0.161 b
WPV 0.87~11.51 4.10~18.48 0.391~0.680

Pt SEIE 0.62+0.55 b 1.54£0.98 a 0.0560.024 b
o T 0.18~2.66 0.23~3.90 0.035~0.082

CODg SEIE 111.62+77.94 a 169.69+79.42 a 43.44+6.22 a

e VP 32.49~362.92 22.51~354.48 39.526~50.620

TSS FIE 83.34£89.49 b 273.224240.04 a 50.670+15.01 b

WPV 11.50~319.50 50.50~882.00 36.000~66.000

23, WERITUER N TEILE, B8R & LH)
B, 1E42.59%~58.95%2 17 ; R BB AR, &
24.90% ~29.80% =z 18] ; %A LA R AE 13.61%~
17.44% 2 8] s RS R 5 HL B AS, 7E 2.54%~10.16%
ZE T, A FEG Y RBSRE RS A
BANRR I WIS, XTFHITER, PRASBERT 5
BB, TE52.029%~71.59%2J8]; Hkh POT-P,7E
25.43%~25.47%2.07) ; VARG, 7E 2.98%~
22.51%2J8] , W) SR LIS . POT-P R
F, B VIASBHE R RATE X b R KB H A
a5 R 5 HoMh b 7 D ST 85 SR HEAT LU E , ASE
5% X I P AR T Y Mk AL T R KR, B — AR
ARG G Uk BEAFAE o 15 Ye vk BE B/ N KAELIY
AR SRR, BEALEAR S . AR DRE X R RN AR TR A7
TEBR IS A28 St o, B AR TE - R TR A X
MRS B RYIRERR, #HT78H th R B
RAEE-ETIR G R ERRRA T Yk E 5 | RAE
15 DX R T AR 0 45 15 e VR BRI A AL .CODg 41,
sk EZ MERBE, BRAEFE-FEHRSX
BRERAGRX NG EME, EEYEL,
TGYIR T . XS5 R S HA S EMRAL R b

TS PR PR AR IR 5 e 2 R A AR IE— B,
2.1.2 RFERRRTE YY) H MR B (EMC)RHE ST
EREE—GEW s RN ERRLRES, B
Hh Y5 G B vk R TR) AR ARAR R, PRG3R TR
&R A2 75 Ye - Y vk FE (Event Mean Concentration )
BRGNS R P IS R 8T
Yy Y, EMC 32 FR— PR A et it s
Lk B A B A3, 7T LUTT R R A
EMC (g™,

ZCJ"VJ'

EMC=1=

2V

KA :C RE j BT BTSRRI RE , mg LV,
55 j I BE AR R, m®s n RS E]) S BEE

RYE—F RN 10 RN ERE, FAZT
BN E S EMC W3k 4, fiZk 4L
FH, BRAEXSHKFERN LA EMC 7F 2.34~11.58
mg L7 ZE, ¥HH 671 mg-L7; REAEEMC 7E
0.26~0.48 mg-L™" Z i), F¥K 037 mg L, HER
EMC 7E 1.12~6.05 mg-L" ZJi], F3H 2.53 mg-L7; &

R 3 HitRBIEBHARREHESEBMBE S (%)

Table 3 Percentage of composition of nitrogen and phosphorus in stormwater runoff( %)

TN NH-N  NO;-N DON PN TP POL-P DOP PP
EE-ETRASX  Ffimg Lt 1536 9.05 039 2.09 3.82 1.54 039 0.05 1.10
T4y 10/% 100.00 58.95 2.54 13.61 24.90 100.00 25.43 2.98 71.59
ERAERX  FHfH/mg L 637 271 0.65 111 1.90 0.62 0.16 0.14 032
T4y /% 100.00 4259 10.16 17.44 29.80 100.00 25.47 251 52,02
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Table 4 Event Mean Concentration of stormwater runoff from Dianchi Lake Basin

WERT B R i A3 B /g - L JE RV~ 7 K /mg L
H-H mm TN NO;-N NH,-N TP COD¢, TSS TN NO;-N NH;-N TP COD¢ TSS
07-18 97.2 11.1 0.47 3.32 1.32 205 140.14 19.97 0.77 12.26 1.51 219.08 315.58
07-22 10.2 8.06 0.32 2.6 1.11 121.15 51 13.76 0.33 8.69 0.88 179.99 142
07-23 6.5 7.44 0.37 3 1.16 124.3 104 9.61 0.35 6.99 0.66 176.96 239.5
07-24 3.5 6.47 0.26 2.14 0.92 129.22 116 8.09 0.3 2.67 1.15 211.53 195
07-25 46.3 5.05 0.35 1.86 0.78 92,97 83.52 7.58 0.38 2.8 1.17 139.45 125.28
07-28 6.0 5.55 0.38 1.97 0.52 74.07 39 — — — — — —
07-29 12.5 4.69 0.27 2.15 0.38 115.84 59.5 9.28 0.21 5.03 1.09 220.51 285
08-01 1.5 4,79 0.48 1.08 0.37 100.05 36.5 — — — — — —
08-11 394 11.58 0.39 6.05 1.23 150.24 118.76 16.7 0.74 9.61 1.58 189.06 324.7
08-12 0.9 2.34 0.45 1.12 0.55 — — — — — — — —
Y3 EMC/mg- L™ 6.71 0.37 2.53 0.83 123.65 83.16 12.14 0.44 6.86 1.15 190.94 232.44

I RREE R

W EMC 7£ 0.37~1.32 mg- L™ ZZJa], ¥-35470.83 mg-L';
COD¢ EMC fE 74.07~150.24 mg L™ Z 0], FE#¥K
123.65 mg-L"; TSS EMC 7E 36.50~140.14 mg-L"' 2
], 350 83.16 mg L7, JE RATE -4 T XK PR T
B EMC 7E 7.58~19.97 mg L Z 8], 3K 12.14
mg L B2 A EMC 75 0.21~0.77 mg L Z ], 35
Jg 0.44 mg-L; EAR EMC 7E 2.67~12.26 mg- L1 22
], 44 6.86 mg- L5 BB EMC 7E 0.66~1.58 mg- L
Z 8], ¥~ 1.15 mg-L7';COD, EMC 7E 139.45~
220.51 mg-L7 ZJ], ¥4 190.94 mg-L; TSS EMC
TE 125.28~324.7 mg- L' Z Ja], 29k 232.44 mg 17,

BEOPR X IR B A2 15 Gy EMC 855 5L
Htth 7 BIET 45 SR PHEAT LU BCRT LA S, BIF ST IR
FERIARW IS YY) EMC 2T Rk, BA—#3K
RERAEIRTS Je) EMC K. FERIARIRTS R HATRK
BIRERLYE , 7R R B )95 Y ik B (AR 22 1R K, B/ IME
F KA Z (8] M R R AR K o IR K TR AR L 75 e )
EMC BRI R = A 74, e RAE G -ETNREE X
Bk WA TR TS e EMC 36 5 F R RATE X, R
RAE-ETIREAS XSGR FERNRRIG Y EMC 251
R BRI BEHLNE , R B 22 R S b2
TEEFL B AR YE) EMC Z2BEYLIE R, X
MRS B RAE - MR A R P ETNEIME . FA
REBEYAE X, FEETESES=ERET
Wy, Blan/VRIE BB RSETT 5
22 BEEMERSEHERTRE
2.2.1 FEFRARTTS Rk BERERE TR P 22 4L,

2007 4F 8 A 11 H BRI 2 R =35 19— IR 08

FEF SRR, A FER AR AN PRI AR,
VeI 5 T 4 A IR TR A2 B 75 S W 9k 8 R o i 7 W)
KR, GERILE 1B 2, TG, 475 Sk
A BRI RIS R B R R A
e R 5 JEE AR M SR AR IR R, 75 e Mk B IR B B v K
F, Frgi— Bt ), SRk B T R I E—H
TREEBKF

R BBNESRZINE B, 5
Ytk FEAR LR « CODG AL BB TR E
R AR L AR AL R H, 15 Y ok B B s MR (A2
BRI —E MR, AE/NRES BT
e, BB YRR R R R R B R R UG A B
TR I H—E TR LB K. X
AR PR E AR R YR BTN R i, CODG
B—/NE

VeSS S S I DO T R R AR Wi 4 SR h , B
WARTGYRR ¥ 2= URERIMSL, B52 2T
FEE IR TR AR o3 ) R i TR K TR 25 R 3R S Fh
THRASEAE K H g hn, R0 A EEaek
KV YT SFAN KT, Ho= SR 5 R T B AR
1, FETRTATI , LA Al JE KB K95 ), i AR
HIS Qv R, BT S B, To e R B T R
HARAI Ko
2.2.2 WIHEFIRR TS Y293 (EMC) BERE
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Figure 1 Pollutographs for August 11, 2007 rainfall events in inhabitant living zone
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Figure 2 Pollutographs for August 11, 2007 rainfall events in inhabitant living—business zone
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Figure 4 Date change with EMC in inhabitant living—business zone

TP X R ) e Bl R VR YR R T S4B ) 184 4 7
HBREZRL TRENES,EF 8 A 1 B, £5KkE
WRRTEEY EMC TRERIRMKT . (B2 H TR
MHETBARIEE, ~KEREEZ G BT )%
T B ) ) B A B S 7= A R R T Yy, o o W S T
BERAR, ORISR ERERT 4 EMC THE
FHE. 8 A 11 HIBFEM I, 51554 EMC iR 1
EERKE, /N7 A 18 BRI LY
EMC,

TE—F PRI ARE R S R AR, IR B TR AR T TS
Yuy EMC 1R @&, A B — 4R BURT LIRS R 3,
ERBENHFRRTRL LY . PIIERW AT 3 GRWE
A LA 30% LA LAT5 3. X —IRBEI Sk
Ui, IR FETR AR IR TS Y ) EMC 1 TR 50 B | TR 0 A
TR P T B 1) 7 5 A b 2 T VR R T 8 WD A G

3 Hig

(1)TE M FIS IR R TR AR T 75 Yt e e o 3%
7K VKA, B E KR 15 YU BAL M ANR 22— B

WARR PR EEE YY) REASR R A A AA R
AULEFEX 3 FIEA . B T2 Y LU A8
POT-P A E,

(2)IRABFE R K AR R 23 [ AR S e
ARSI ERRAE-ETRE K A TREE
AER, BERAFRER KT ERAR

(3) 3B R W AR I 75 Y v 1 01 ok T o 38 L T RO
RGO — B MAH M  FETRAR TS Y vk B e
W BHA] & A AR Ak, FRIR P2 A AR T, V5 Y iR A
WEE W T A (B] A RFEE, 15 IR T I, AL B A
FMUEBEZ M R — B AL %,

(4 )ER IR BT AR T Jedy EMC 7B e 4
KRBT , 2 J5 B N EE 1 AT B & A R IR
TR R E W 4R Tk B %25 TR, B K
RYSFTRUIE KI5 B TR RN S AR iR R AR 0
154 EMC SR 2 ELASR MK . Sk BT AR R
B4 EMC B RA G -ETNR & X E & T8 RAE
HX L ERAE-ETREGXENAR EMC HALE
PR BRI FEHLAE:



F29EH AW K b H o

A 739

Sk

[1] Brezonik Patrick L, Stadelmann Teresa H. Analysis and predictive mod—
els of stormwater runoff volumes, loads, and pollution concentration from
watersheds in the Twins Cities metropolitan area, Minnesota, USA[]].
Water Research, 2002, 36:1742-1757.

[2] Field R, Piit R E. Urban storm induced discharge impacts: US Environ—
mental Protection Agency research program review[J]. Waier Sci Technol,
1990, 22.1-7.

[3] Braune M J, Wood A. Best management practices applied to urban runoff
quantity and quality control[J]. Water Sci Technol, 1999, 39(12).117—
121.

[4] Gromaire—Mertz M C, Gamaud S, Gonzalez A, et al. Characterization of
urban runoff pollution in Paris[J]. Water Sci Technol, 1999, 39(2):1-8.

[5] Lee J H, Bang K W. Characterization of urban stormwater runoff[J]. Wa—
ter Res, 2000, 34(6) :1773-1780.

(6] B4 R, #HIE %, BRESF 45 W T BRI s RAR FARHAE A0 T[], o
EFRIERLF, 2006, 26(4 ) :469-473.

HUANG Jin-liang, DU Peng—fei, AO Chi—tan, et al. Characterization of
urban roadway runoff in Macau[J]. China Environmenial Science, 2006,
26(4).469-473,

[THMEEZF, ER0RL # 1K, 25 SR F TR E IR R TT R0 4
AR, 2005, 25(12):3225-3230.

REN Yu—fen, WANG Xiao—ke, HAN Bing, et al. Chemical analysis on
storm water —runoff pollution of different underlying urban surfaces[J].
Acta Ecologica Sinica, 2005, 25(12) :3225-3230.

[8] X, BLARER, BTG . ST AR 0E IX R P A2 05 e iE—— LA
TS AR HII]. FRAER, 2006, 26(7) : 1062-1067.

ZHAO Jian—wei, SHAN Bao—qing, YIN Cheng—qing. Characterization of

storm —water pollution in urban tourist attractions

Wuhan Zoo[J]. Acta Scientiae Circumstantiae, 2006, 26(7):1062-1067.
[9] B4 B, ARME R, BREEFT, 45, WL BRT/ MR bR AR WS P Rr AR 5

Br[J]. FRERLEE, 2006, 27(9): 1753-1759.

HUANG Jin-liang, DU Peng—fei, AO Chi—tan, et al. Characterization of

A case study in

urban surface runoff in two urban catchments in Macau[J]. Environmen—
tal Science, 2006,27(9):1753-1759.
[10] B35 7, B4, K&, £ BB X BN R RAMEER
HIFMI]. KL ARIFE R, 2003, 23(5):35-39.
ZHUO Mu-ning, WANG ji—zeng, WU Zhi—feng, et al. Calculation of
pollutant load of urban storm runoff and its estimation in Zhuhai City[]].
Bulletin of Soil and Water Conservation, 2003, 23(5):35-39.
[11] BRAE2Y, TRROR, ™/, 48, IRDURERT 2 K B 2 R B
EFEHLI]. K FIRBLR, 2005, 21(2):57-59.
SHEN Gui—fen, ZHANG Jing-dong, YAN Xiao—xuan, et al. Character—
istics of runoff water quality in Wuhan and its main influencing factors[J].

W ater Resources Protection, 2005, 21(2) :57-59.

[12]3kEk. 2 H, B, % LEfRERE AV, -
#i7kHEAK, 2006, 22(11) :57-61.

ZHANG Shan-fa, LI Tian, GAO Ting—yao, et al. Study on pollution load
of urban surface runoff in Shanghai [J]. China Waer & Wastewater,
2006, 22(11):57-61.

(13138 LK M8 8% 5 EVLRMRERAR R E RIS YU e
FET). FRIERl2E, 2008, 29(1):19-25,

BIAN Bo, ZHU Wei, HUANG Feng, et al. Characteristizing nutrients of
urban stromwater runoff in Zhenjiang[J]. Environmenial Science,
2008, 29(1).:19-25,

[14] 2530, BT, T RER, 55, IR BHHE X T ARk X R RERT 42
TG SHERAED]. FRERIEE, 2006, 26(7) : 1057-1061.

LI Li—qing, YIN Cheng—qing, HE Qing—ci, et al. Catchment—scale pol—-
lution process and first flush of urban storm runof in Hanyang, Wuhan
City[J]. Acta Scientiae Circumstantiae, 2006, 26(7):1057-1061.

(151 kakdt, | B, el 45 EvbRgeR I X s mASIRARHEAT 52
H B 47k HEK, 2003, 19:13-16.

ZHANG Rong-she, ZHOU Qi, SHI Yun—peng, et al. Study on storm
runoff characteristics in agricultural area in the Dianchi Valleys [J].
China Water & Wastewater, 2003, 19.:13-16.

(61X, 3, EH, & EW AR RBZER AR TRA

B A SR RYRNAT]. HBBLRSE, 2004, 23(5) :153-164.
LIU Zhong—han, HE Bin, WANG Yi-ming, et al. Effects of rain fall
runoff on total nitrogen and phosporusflux in different catchments of
Dianchi Lake, Yunnan, China[J]. Geographical Research, 2004, 23(5).
153-164.

[(17] 3KEER, & F, BRI, S5, S0 i R BRRE A e GE K Rk

FHEAHTLIL. Rl IR SR, 2007, 26(6) :2245-2250,
ZHANG De—gang, TANG Li, CHEN Yong—chuan, et al. Study on dis—
charge rule and character of nitrogen and phosphorus for household
wastewater from suburb typical region in Dianchi lake catchmen[]].
Journal of Agro—Environment Science, 2007, 26(6) :2245-2250.

(18] RAEN, & i, BRI, 5. T8 i 3 S B R S HR TS K
COD¢. TSS $FAEZHTII]. ARV FF iR 22244, 2008, 27(4) : 1446-1450.
ZHANG De—gang, TANG Li, CHEN Yong—chuan, et al. Study on dis—
charge rule and character of CODc, and TSS for household wastewater
from suburb typical region in Dianchi lake catchmen[J]. Journal of
Agro—Environment Science, 2008, 27(4) . 1446-1450.

[19] ERKFBRRE SR, OKFBK M A8 YR E S . KA
KM I 4387 0 (M. S8 DU R b O« o RS R 2 1 A, 2002
107-108, 243-248.

State Enviromental Protection Administration of China. Inspection and
analytical approach for water and waster[M]. The 4th Edition. Beijin;
China Enviroment Science Press, 2002 :107-108, 243-248.

[20] Buicher J B. Buildup, wash off and event mean conceniration[]J]. Journal

of the American Water Association, 2003, 39(6) :1521-1528.



