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1,2 2 3 2 2 2
(1 , 361005 ; 2. , 361005 3.
, 100084)

, QoD TP NO;-N, BMC 165.77 60.48 mglL 0.96 0.44 mglL

7.16 1.18 mgl ; QoD TP NO; -N 6.53 0.63 kg/hn’ 0.0375 0.0047 kg/hn
0.0122 0.0128 kg/hnt ; ; ,

QD TSS TP NO;-N  FRy 36.26% 26.13% 28.13%  39.03 %.
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Comparative Sudy on Characterigics of Urban Rainfall Rundf from Two Urban

Lawn Catchments in Macau and Xiamen

HUANGJinrliang ? , TU Zhenrshur’ , DU Pengfei® , L1 Qing-shend , LIN Jie® , YANGLong- gi°

(1. Joint Key Laboratory of Goaga Sudy , Xiamen Universty , Xiamen 361005, China; 2. Environmenta Science Research Center , Xiamen
Univerdty , Xiamen 361005, China; 3. Department of Environmental Science and Engineering, Tdnghua University , Beijing 100084 , China)
Abgract :A comparative sudy on characterigics of sormwater rundff from two urban lavn catchments in Macau (BLH) and Xiamen (PGH)
with separated sawer sysem were conducted. The resuit obtained shows that GOD , TP and NOs -N are the mgjor poll utants with mean BEMC of
165. 77-60. 48 mg/L , 0.96-0. 44 mg/L and 7. 16-1. 18 mg/L , regpectively , and the mean vaues of pollutants loads of GOD , TP and NO; -N
from sudy lavn catchments are 6.53-0.63 kg/hnt* , 0.037 50.004 7 kg/hm’ and 0. 012 2-0. 012 8 kg/hnT , repectively. Peak vaues of
major pollutant concentrations usualy precede the flow peak. Frg flush efect of rairfdl runoff from two gudy catchmentsis no obvious, which
can be reflected by the low mean vdue of FFy of TSS, GQOD, TP and NO; -N, with 36.26 %, 26.13 %, 28.13% and 39.03 %,
repectively. Based on multivariate datidicd andyds, fird flush efect from urban lavn rairfal rundf is greetly irfluenced by totd rairfdl
amount (T,) and total runoff volume (V).

Key wor ds:urban lavn cachments; rairfdl runoff ; pollution characteridic ; Macau; Xiamen
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Table 1 Bridf description of nonitoring conditions during rairfal eventsin two gudy catchments
/h /min /mm Jmm- min~? /
2005-08-09 85.30 122 7.9 0.024 12
a2 H 2006-02-27 12. 42 123 2.9 0.024 12
2006-04-26 249. 57 123 1.6 0.013 12
2006-04-28 40.57 123 3.7 0.030 12
2008-03-22 — %) — — 16
2008-04-12 192 65 5.45 0.084 12
2008-05-05 264 286 9.37 0.033 27
PGH 2008-05-09 72 o7 50.7 0.520 13
2008-07-28 192 175 7.2 0.041 2
2008-08-06 144 89 4.16 0.047 17
2008-08-16 48 155 14.7 0.095 17
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30
Tx (30%- A)/(AL - A) = Tx (3)
) , T 30%
M (V) : py : Ao
1 M(V) : (%) ;A
! [(By- Bo) X Tx/(Ti - To)] + Bo = Baos (4)
100 ,To Tw 30%
;Bo Bi
80
30% (%) ;Baw
8 30 % (%)
E 60 - B KPS (Firstflush) ° 7
e
ﬁ& 2
é‘z 40+
B& 2.1
20 - 0 7 2 HH PCGH BvC
. JBLH
45° -
% 2 20 50 %0 100 @D NOG;-N TP,  EMC
RBUEIL/% 165.77 7.763 0.962 mg/L ; PGH
Q0D NO; -N TP BvC 60. 48
1 M( V)
Fg.1 M(V) curved firg flush efect 1.81 0.88mglL.
BvIC JBLH Q0D TP NOs; -N
NH, -N Zn . BH
, FFRo, 30% QoD TP PGH
,FFn 1 , BH Zn NH/-N
, (2.3 [14] PGH 1 ,
,FFx 1 @ NO; -N
2 EMC
Table 2 Conparion of BMC and loads of mgior pollutarts of rairfal runoff from sudy lawn catchments
TS oD ™ NO;5 -N NH; -N cu Pb Zn
] 3 2 2 2 2 — — 2
BH BVC/ mgL t — 165. 77 0.96 7.76 0.92 — — 0.1034
/kg- hm™ 2 — 6.53 0.0375 _ 0.0122  0.0014  — — 0.00016
] 7 7 7 6 7 4 2 4
PGH BMC/ mgL?! 22.36 60. 48 0.44 1.4 0.88 0.0057  0.0033 0.0898
/kg: hm" 2 0.33 0.63 0.0047  0.0128  0.0118  0.00014  0.00005 0.001 16
1)
(2006-04-26) 2
2. ,BH
Q0D TP NOs; -N 3 ,2005-05-05 ,PCH
, ; NH/-N Cu
Po Zn PGH , ,00D TP NO; -N Pb Zn
3 15 25 15 45 mn.QOD
2.2 - 10 55 100 min ; TSS
3 4 PGH (2008-05-05) BH 2 8 115 ;NG; -N



3517

COD/mg-L™!

Cuw/mg-L™!

500

400

w
[=3
=]

200

100

0.05

14
npge = 124 4 | meon=102 npge = 112 npge =112
ngrg =35 ngry =47 12 L mELm =24 ngr gy =24
3 10 |-
7 5 o
'—J 2 &0 8 - )
B £ £,
= z z
E W 61 -
S =
1+ Z zZ 5L
a1 [ [
0 L
T Al
| -1 | | 0 ES | J— I
PGH ELH PGH ELH PGH ELH PGH ELH
0.4
npgH = 83 npgu = 74 1.2 npgu =82 - .|
n =11 n =11 n =47
PLH FLH PLH X enses 99%
03 [ L0 - ceeeee 95%
oslL | e 75%
1 1
E" o2 E" ceeees SEHME
r ’ 06 | eeeees ch R %
~ N
------ 25%
04|
0.1~ cesees 5%
, 02 - X vevees 1%
—— 0 ,—I—‘ — 0 $ —ssssss ﬁd\ﬁ
PGH ELH PGH ELH PGH ELH
2 BHH PGH
Fg.2 Qonparion o mgor pollutants concentration between PGH and BH-H urban lavn catchments
O T = 0.05
0.3
—0.04 _
0.6 - 'n
a 09 I 2008-05-05 —0.03 F
2oL Mm% g o
Z 1.2 ! 0.02 18
¥ — R &
. 0.01
T
T B
% &
£ Z
g '
8 2
al
=
]
» £
£ s
N X
=]
=%

3 PGH

100
It} [)/min

125

150 175

Fg.3 PRolluography andys s on 2008-05-05 rairfal event in PGH catchment



3518

0 — 0.08
L 04 H 2006-04-26 | 006 T
= ) G &
}% 08 - — yiE {004 Wg
& @
12 — 0.02
1.6 0
800 —A—coD 12 405
—v— TP —10- |
- 600 - —o— NOyN Ho]% s
) g & )
="} —O— Zn g 403 o0
£ 400 |- 16 Z £
a —————————n ! N
e S 402
&) -4 e -
mo—Qi \ 2
[~V
vAmﬂﬁqr—1h p—14 , & 42 & %
0F | " V-V-v-u-V—g 19— t T T t t rV | 0 Jo
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140
i []/min
4 HH
Fg.4 Pollutogrgphy andys s on 2006-04-26 rairfal evert in BLH catchment
1 Zr] ’
, 5 20 mn , Q0D TP NOs; -N Zn
, NO; -N 10 30 min
;NH, =N , 25 2.3
50 95 mn . TP 2.3.1 PCGEH
, 90 115 mn
4 , ,BH 5 7
2006-04-26 oD TP M (V) ,PCH
100
o0 | (@) TSS | (b) COD
80 |-
X 0 X
£ 60| £
& &
& 50 - X
% 40 1 —o- 2008-04-12 %
i ~C~ 2008-05-05 Bk
30 - 2008-05-09
20 —-=- 2008-07-28
4 —e— 2008-08-06
10 o7 —e- 2008-08-26
0 | | |
0 10 20 30 40 50 60 70 80 90 100
100
90 |-
80
70
Z &
o &
B 40 iy
B 39 ®
Bk B
20
104
0

BRRRE%

5 PGH

50 60
RBER R/ %

M( V)

Fg.5 M(V) o Frg flush dfect in Xiamen lavn catchment (PGH)



12 : : 3519

2008-05-05 , TSS
. TSS 20080505 aob TP NOs -N
,2008-04-12 , : :
.Q0OD 20080505 ,2008-05-05 ,
) 286 min( 1).
. TP 2.3.2 HH
,2008-05-05 M (V) BH 2006-04-26  2006-04-28 2
, .NG; -N M (V) :
2008-05-05 , , 6.
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6 ELH M( V)
Fg.6 M(V) o firg flush fect in Macau lavn catchment
6 2006-04-26 M (V) , 3
NH/-N ,00D TP NO;-N M (V)
, 2006-04-26 3.1
NH, -N ,TP NO; -N Q0D ,
2006-04-26 M (V) , -
2006-04-28 TP QOD )
45 , TP Q0D
TP Q0D .BH NO; -N oD BvIC
2 ) 4 )
. 1 ,2006-04 3
26 2006-04-28 6 . (EPA) BvC
3 EMC
Table 3 Conparion of BMC o rairfal runoff from Xiamen, Macau and US EPA nonitoring data
PCH BH EMCs
[mgL* EMCs EMCs ) [15]
TS 22.36 -2 78.4 —
coD 60. 48 165. 77 52.8 40
P 0.44 0.9 0.32 0.4
NO; -N + NH; -N 2.34 8.68 0.66 —
cu 0.0057 — 0.0135 1
Po 0.0033 — 0.0675 0.1
Zn 0.0898 0.1034 0.162 2

1) EPA BvC 161+ 2)
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[16]
, QoD TP NG; -N + 3.3
NH,-N BMC , EPA BVICs , PGH :
, [8] GOD 1TSS Fhky
, Q0D TP NOs -N (
b )
[17 18] . ’ Spearman ’
1 y 5 6 .
5 TSS FFyp
2008-05-05 Table 5 Qorrdation codficients between FFy of
2006-04-26 2 TSS and rairfdl characteridics
TSS B R P,
’ [6.9] ’ T ( ) - 0.887 0.836 0.019
’ Fe( ) 0.162 -0.2 0.704
3.2 v ( ) 0.380 0.714 0.111
M (V) , D( ) 1.147 0.6 0.208
PCH TSS COD TP NO; -N e ( ) 1.265  0.087 0.870
ADWP( ) -0.702 - 0.203 0.7
2008-05-05 )
, BH 6 COD FFy v
,2006-04- 26 Table 6 Corrdation codfficients between FFy of QOD
QoD TP NO; -N ,  2006-04- and rairfdl characterigics
28 . 1 oD B R Pr
,PGH 2008-05-05 286 T ( ) 2.653 0. 657 0.156
min BEH 20060428 Fi( ) -0.0%0 -0.314 0.544
’ v ( ) 0.366 0.829 0.042
249.57 h. , DY ) - 0.306 0.6 0.208
, I ( ) -2.213 -0.348 0. 499
Sansdone ™! ADWP( ) 0.573 - 0.058 0.913
BH PCH 1B 'R  Pr
, 7 oD
TSS TP NO; -N F , 4.
O Fo 5 6 , TSS
4 TSS COD TP NO;-N FFy
Table 4 Index value of fird flush efect for seven events Fro Ti ( ) !
in PGB catchment (FFy) 0.019, Q0D FRy  V( )
/% TS oD ™ NO; -N , 0. 042.
Min 4.4 7.7 11.3 12.3 ,
Max 65.1 54.3 38.8 89.3 TSS COD ,
Mean 36.26 26.13 28.13 39.03
SD. 20. 64 17.38 9.62 29.33 (6,
d . Var. 0.57 0.67 0.34 0.75 20] ,
4 , 00D TSS TP NO;-N Fky 4
36.26% 26.13% 28.13% 39.03 %.
QoD TSS TP NO; -N (1) QoD
TP NO; -N, BvC 60.48 165.77

M (V)

mglL 0.44 0.96mglL 1.18 7.16 mg/lL ;ALH
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