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Abstract; Water quality of grassed swales in Qishuyan WWTP in Changzhou was monitored during
October 1 to 28, 2016, and the control effects of grassed swales on water quality and pollution load of
road runoff were investigated. The exploration not only desired to investigate the performance of grassed
swales for controlling non-point source pollution in south Jiangsu but also provide field test data and theo-
retical basis for construction of sponge city. The results indicated that the indexes of road runoff generally
showed a trend of higher initial concentration, and then followed by a continuous decrease of concentra-
tion in large, medium and small rainfall events. Road runoff pollution was more serious at the beginning,
and road non-point source pollution was more serious in heavy rain. Grassed swales had stable removal ef-
ficiencies of SS and COD in all 3 types of rainfall, and the removal efficiencies were over 50% and 30%
respectively. However, the removal efficiencies of nitrogen and phosphorus were poor, and release of ni-

trogen and phosphorus occurred in the tests. The grassed swales maintained high removal efficiencies of
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the pollution load of the surface runoff. The reduction rates of SS and COD loads were over 90% , and the

reduction rates of nitrogen and phosphorus loads were more than 80% .
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Fig. 1  Variation of pollutant concentrations in road runoff

R S E A B P T IR 85 min, &R BRI
A7 it 63 T o ] 194 0B 4 T St AR ATk 4, LI s ) 2, A
FLRI AR, P i 4 A COD (SS TN TP 2 Kk
A AR T 55. 3% . 54. 6% . 54. 5% . 53. 6% .
39.8% , bR RS, HAHER IR IR AE 50% LI,

JINFH 5 rp T 7 0 I 60 min, [ TP AE S
min B FEAT T 5, A 6 A vk 347 B 93 T BsF 1] ) S22 <
A KIREAR , 2 P i 45 B SS . TN .COD \NH,” - N,

TP ¥ B [ 70 WA 2 T 64. 5% .59. 6% .56. 4%
32.8% 21.1% ,SS TN } COD ¥k FRE B2,
2.1.3 12y EMC ¥tk

it 3 L A P AR L K TS Y iR bR
EMC {H, 250 W3R 1. 3 37 [ i 42 I v B8 280 A7 A
1 M FRIK IV ZEBRAE B O (BT s MR 5 2SS,
Wi SS 8RS R CI5 K 25 G HEORE) B = br i) |
FEH I TR RS YA R AR S A AR T B TR G
B, HSE, TR R TR IS K, T gk
fhEE H A At /b, H I COD (SS J TP f5 45
) EMC B4 [ 9 4 HA A 58 21K

F1 EERFEKTEYE EMCE
Tab.1 EMC of influent pollutants of grassed swale
mg - L'
w H COD | SS |NH; -N| TN | TP
2016 -10 -07 20.7 |74.0| 0.86 |2.14|0.20
2016 -10 -20 25.4 |17.9| 0.70 |1.01|0.15
2016 - 10 -26 19.9 |24.7] 0.70 [1.04(0.19
0335%?5%925@ 30 (50" | 1.5 |1.5]0.3
e "SRG HERRE) (GB 8978—1996) £ =]
PR UERR(E

L HOB AT, BROK S NH - NUTN Al
TP $54R51,3 KR B3 B AR TS R 46 br 2 S 30
P Ay | S AN A R A, 2 T3 A 40
FRZRAR PTG R BOR, 75 B R . teAh, B COD A
NH;" - N f8brms A A [, A 5 B koK SS TN Al TP
BFRETI & EMC oy > EMC,py > EMC AU REHE, 3
P AR o 6 T 90525 216 975 R 0 DAY R 7K Rl 5 B
G T R I REAR TS e 2 A K AR
2.2 HEEHXTE M E RS RAE B R
RN b G ™I 10 ming J5 A VA 06
7K M IE 7K COD | SS NH," — N TN (TP 4545 4
EMC {H435°4 10.4.7.1.0.85.1.87 .0. 41 mg/L, 5
PEK EMC {EAHLE , BR TP $84R T 40, HoR 8 bnd A
[, SS.COD TN \NH," — N 455 1) EMC {ELF & 7>
4 90.4% 49.8% 12.6% \1.2% , A] KK F B} AR
B IR XTE B AR A T SS F COD 1y L BRAUR R4, X
RITT QWA —E AL (B TP 1 L BR AL
R RS, [ %] COD Kk BEIGZAR T
PEARUSE 5SS HiKHBE [ 15 min IFARRE AR T [R] A 2%1
BEAKHARBE 5N 4R AE 12. 0 mg/L 7647, RERACR
BAE; 7K 60 min J&, NH — N 52 22 1% T [7) i

- 136 -



X,

www. watergasheat. com

B F AE A RN K @R T IR 0 E B B R

FH34 5 FH19H

ZNHEARK AR JE B 277 B4 R BRAE 15 min I A7 58 %,
HH K TN Ve B — DR A5 B B [ 385 o 7y e AR £ e 35
H5 NH, - N #kEEAH, #£ 60 min 2245 HF 4K F IR
ik Z20E K W BE s 7E T 90 min, TP H 7K Mk B2 1 26 1L i
IR R, Hom TR K IV 2 bn e, V5 Yo d e, &8
RV K &5 R TP R EEELRE 2 0.3 mg/L LIF,
TP 5 Y1 Ol i 22 i .

FERRR R R RA 7K COD (SS NH, - N
TN 1 TP 4545 (9 EMC {54354 13.2 .11.5.0. 85,
1.83.0.09 mg/L, H:f1 COD . SS HiI TP 45475 i i 7k
EMC {3 LKA, 2B 50 51k 33.7% \53.4%
52.6% , 7 NH," - N FI TN § i 7K EMC {5 1] 337k
TEie WA 55K 21. 4% \76. 0% . HE RO IF A i
K COD ¥ B2 21.2 mg/L, B8 B AR W0 1R e 5
1 REAIL,60 min 7245 U5 I T R B 220 i K R
SS H KR R ZAI T TR 2 T AR R 38, HE K &5 R
SS M EEAIRZE 6. 0 mg/L; Z2ET5 Yy Hh /K Mk i S AR 3
KT [ Bt Z it Ak e B, HL K 90 30 TN #3538 3. 99
mg/L, {5445 ;100 min f5, TP Hj 7K ¥ B2 AR T[] 15
ZIHE KA BE | KM BEAE 0. 60 ~0. 64 mg/L Z[H],

TE/NFIFEAF b B F 7 I 45 min 548 BOE T4
Hi7k ,COD SS NH,” — N . TN TP #5471 H 7K EMC
543514 16.5.6.9.0.86.1.59 0. 14 mg/L, 5t
WAL, NH - N A1 TN 7K EMC {5 i
IR, B A R 22. 9% F1 57. 4% |, ikt B % COD |
SS 1 TP By HEA —E Wb /E T, Hoih 7K EMC (A #4
PEAK A5 REA 35.0% 61.5% F16.7% . HAE AT,
FEFEY X COD Al SS HAG 1B 3 1 L BRACR X TP 2:
W Ag s , it A TS e e R BR AR, Bk
TN (1) EMC (AT & T 2K IV 2SR, M Rya
7K COD Fi1 SS ¥ B ¥ 50 min Ji5 BI{IK T [F] Bef 1 i 7K
W 7K NH, - N 5 TN fe B2 3 Tl Kk B, HL
FE VA K FF 4R B TN ¥R =35 3. 36 mg/L; TP
IKHBEAE K 5 min BHIG T [R] of 220 32 K ok B, AT
FHE e X BRI LUT B sh ik,
2.3 HEAXMTEAFTHIEHZRE

WitBiE R FLBRAEAE S R A R AT i
FEPRRRFARBL, LUK I koK =D 4 3
YR58 T A A 4 o LA R AT ) R Kt 7K O e
Fiir, AT VAR ) X AR A K 1 DU R B L AR D
T R TR RR S 4 e DD 4 Sl 96. 0%
89.7% 88.9% . #t— L1153 3 17 [ W HhAE w1 Xt

TH BEAR VLT e B 9 1 Ok R, 25 SR SR BT, X T SS
COD TN NH," — NI TP 5 YL 47 far , KRG 44 19 Hl 95
K5 98.8% 94.9% 90.7% .89.3% .82.1% ,
R SR IR 23 5 95. 1% 93.0% (83.2% |
87.5% 94.5% /NN A4 B HI IS 43 31 Ry 98. 4% |
97.6% 94.3% 95.1% 96.3% . B, FH Y8 Xt 8
FEAR YL SS A1 COD A7 fif 1) Fll 98 2848 45 7E 90%
DI, X% NH, — N TN i1 TP 47 faf 1) Hl 98 3858 7F
80% LA b, 55X R i s e Wik BE 1Y L BRACRAH 1L, 1
B YR T GL Afar () HR T ERRAE
2.4 itig

FEREVA T E B AR TS S KRR Wk 2, 7]
L AEFLA XA COD I SS () 2 BRACE R 4F, SS
LB R Ik 90. 4% , COD X B A2 E 7F 30%
Ph o 3R DR R Y b 3R 45 U U 28 A V) R THI B,
TRORDIVE  RIELT IR 51808 M R SR YR
AL (RN JH v 8 DR 0 T UK 5 G 4 R 43
RIS TS YW A B R R R I
NH,” = N.TN J TP ) BR300k sl K, 4 [ i =44
T R S R RO S . X AT REE I
R A A A LR A R R B, BRI
BUET 5 230 e BT, TR B A B ) AL e K
I ) o R 5 98 T B M R T A BRI Y
R 5 B A KRN - 338 306 s ) i 3T 4%
75 DR T e A 254 o 5 A BT e

T2 BEEANEBEBERSTEVERE
Tab.2  Removal rates of pollutants in road runoff by

%

grassed swale

mH COD S NH, -N TN TP
KN 49.8 90.4 1.2 12.6 -105.0
HRR 33.7 53.4 -21.4 -76.0 52.6
NI 35.0 61.5 -22.9 -57.4 6.7

AR AR BV 0 487 G 670 £ ) ) D 3 2 B
e ELSEOINASAE , I S A RT R 7 1 X A AL 3
HIEHZ A A — B E N 0. 5% ML 7, i
Benr SRR, AT 3 SR AR AR A I AT A 2
i (4457 B I [E) A T DLIE S 98 88 , T REEAR R AR
AR K A, 1k — 2 PR UE AR 38 H K A 75 B B
P A R o AR U 3 X 1 U
77 4T ) A R, (F X L 2R e T K AR Y
PR K B ASCRAT A T Blas , n] AR RV 454
Wk e T H IR i S5 T T — 2P R ST, DL A

- 137 -



s

H34 K5 FH19H

b E % K H oK

www. watergasheat. com

S Bt B A A B T B e Ak R E
3 %

@ AR NRERR SR AR )
KB BT B o B J v B R TR IR A e 3
I KR TS5 Y B B K, AR R4 T, 4%
s EMC {H3EAR T & EMCy > EMC . >
EMC,,, i FORILAEE , KN I T8 [ 1 5 75 Y o ™ 1, 75 e
Yo 5 M I EREAR 75 Y 32 4R K AR

@ AHEANT K /N 3 R AR I R A SS
H1 COD ¥ —E I BRI . ZBRFBAHE 50%
F130% VAL, T 0 B TS YL 9 25 BRSO A% AT
FARACE S ) (R A o

@) HELHE YN I3 R ML X T AR T K B R AL
TR0 o 3l T T VR e 67 A CR R o IR R Kot
SS 1 COD 17 faf (IR AE 90% LA |, XL Wk 171 i
T B AE 80% LU I,

B2 3k

[ 1] Taebi A,Droste R L. Pollution loads in urban runoff and
sanitary wastewater [ J |. Sci Total Environ, 2004, 327
(1/3) :175 - 184.

[2] Stagge J] H,Davis A P, Jamil E,et al. Performance of

grass swales for improving water quality from highway

runoff[ J]. Water Res,2012,46(20) :6731 —6742.

BURZN, TLDROR 25 T 7 455 1) 0 A28 W 5 A 3L

REGBSLHITE )] BRERR:,2015,36(6) :2109

-2115.

(3]

Huang Junjie,Shen Qingran,Li Tian. Performance of grass
swales for controlling pollution of roadway runoff in field
experiments[ J]. Environmental Science,2015,36(6) ;
2109 2115 (in Chinese).

JERU, B0, B8R A DY K A B 3 95 K
R AIRIRAT T[], K AR5 ,2012,26(6) .75
-79.

[4]

Tang Shuangcheng, Luo Wan, Jia Zhonghua, et al. Ex-
perimental study on infiltrating stormwater runoff with
rain garden in Xi’ an, China[ J]. Journal of Soil and
Water Conservation,2012,26(6) ;75 =79 (in Chinese).
[ 5] Bertrand-Krajewski J L,Chebbo G,Saget A. Distribution
of pollutant mass vs volume in stormwater discharges and
the first flush phenomenon [ J]. Water Res, 1998, 32
(8):2341 -2356.
SN, MRS Y SR (M. Jes b
RS RE R, 2002.

[6]

Zhao Jiangiang. Pollution and Control of Urban Surface
Runoff [ M ].
Press,2002 (in Chinese).

XUFHE, TR, AT R YA R ST T RS e o R
GERRLHILT ], PREE T AESA41Z,2008,2(3) :334 - 339.
Liu Yan, Yin Chengging, Che Wu. Application of grassed

Beijing: China Environmental Science

[7]

swales in urban non-point source pollution control [ J .
Chinese Journal of Environmental Engineering, 2008, 2
(3):334 =339 (in Chinese).

RELEE. A 2SR R 7K A R X A DX R T 9035 e 1
FRBNITE D], Kb WAl 7, 2012.

Yu Hongbing. Interception Effects of Aquatic Plants on

[8]

Nitrogen and Phosphorus Non-point Source Pollution of
Agricultural Areas in Ecological Ditch[ D]. Changsha:
Hunan Agricultural University,2012(in Chinese) .
[9] YuSL,KuoJ T,Fassman E A, et al. Field test of
grassed-swale performance in removing runoff pollution
[J]. Journal of Water Resources Planning & Manage-
ment,2001,127(3) .168 - 171.
[10] Chen J,Adams B J. Analysis of storage facilities for ur-
ban stormwater quantity control[ J]. Adv Water Resour,
2005,28(4) :377 -392.
Fle i B, IR, SF. RIS JE AU Y
FACSR T R A IR [T ] R S OR,
2016,39(7) .71 - 74.
Wang Longtao, Zhao Jianwei, Hua Yumei, et al. Study

(11]

on infiltration grassed swale and surface flow grassed
swale to purify urban surface runoff[ J]. Environmental
Science & Technology,2016,39 (7) .71 — 74 (in Chi-

nese).

KFE(1993 - ), B, THEBA, Bt
5z, BB I ) SR T RS A
E - mail ; 1794943894 @ qq. com

1Y F5 H H#9:2018 - 03 - 05

EEE N

- 138 -



