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Characterization of Urban Surface Runoff in Two Urban Catchments in Macau
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Abstract :Characteristics of pollutantsfrom urban surface runoff were investigated. Two catchments with a sgperated syssem in Macau
were slected for sampling on rainfal events during the period of August to November , 2005. Water quality parameters such aspH ,
turbidity, TSS, COD, TOC, TN, TP, Zn, Pb, and Cu were anayzed. The results show that the commercia-resdentia urban
catchment shows high level of COD, TN, TP, and the park urban catchment has high TN and TP concentration. From the
pollutograph analyss, the peak of TSS, TN, TP concentration gppearsin thefirst and the third sanple repectivey in BL Hand YL F
catchments, and then the pollutants concentration tend to decrease. Regresson anayss between TSSand TN & TP in two urban
catchments resulted in a high value ( R? > 0.95) of the coeffidient of determination R? indicating a dose relationship between il
losses and nitrogen & phogphorus discharged from surface runoff. Theprofile of TSSand COD discharged from surface runoff rdates
greatly to the surface flow change, whereas the surface flow change has little influence on the profile of TN and TP. The heawy
metals such as Zn, Pb and Cu fluctuate with the continuous irput of vehicles during rainfall events. Pollutants such as TSS, TN,
COD discharged from surface runoff depend greatly on the dry periods and stormsintendgty in such two urban catchments.
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( ) ' 4. 67 1 2005-08 2005-11
hm2 20 % 70 % Tablel Ranfdl events monitored during the period of August
' ' ' to November , 2005 in two urban catchments
30 %.
1.2 / mm /min /
2 1 20050809 7.2 58 10+11
(1SCO 6712). 2 20050816 15.2 81 11
3 20050821 3.4 122 12
4 20050824 2.4 80 12
5 200511-14 11.4 121 12
) 30min
5min 1 ;30 60min  10min 1 ( ) (
,60 120min, 30min 1 : ) ,
‘pH TSS TN TP COD )
TOC Pb Zn Cu. , 2
: [10]. , 2.
l. 3 2 1
200508 200511 5 , TN TP COD
1 8.73mg/L 1.69 mg/L 198.2 mg/L ,
2 V 4
TN TP 4.97 mg/L
2.1 0.8 mg/L, \Y; 2 .2
, Zn Cu Pb ,
2 2 D
Table 2 Summary of Surface qudity in two urban catchmentsin Macau
( ) ( )
pH 7 7.6(7.2) 6.4 7.6(7) 6 9
TSY mg-L ! 10 2600(309. 4) 15 904(167.3) —
Zn/ mg-L "t 0.008 0.185(0.0537) 0.016 0.059(0.042) <
Pb/ mg-L ~ 1 0.0011 0.0153(0.0032) 0.0012 0.0124(0.005) <0.1
Cu/ mg-L ! 0.0014 0.024 8(0.004 9) 0.0036 0.006 3(0. 004 9) <1
TOC/ mg-L ~ ! 3.2 159(19.25) 6 96.2(33.1) —
coD/mg-L ! 7.3 1274(198.2) _ <40
TN/ mg-L ! 0.94 52(8.73) 1.7 16.4(4.97) <2
TP/ mg-L ! 0.42 3.78(1.69) 0.08 3.94(0.8) <0.4
1)
P
TN TP
52mg/L 3.78 mg/L , \% 70 % ,
25 9 , TN TP ,
50 9 ,
TN TP 16.4 mg/L 3.94 TP
mg/L , Vv 8 9 ;
TN TP , TN TP , , ,
9 49 TN
[11]
N TOC
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Fg.1 Pollutogrgohsfor August 9,2005 rainfal event in EL H and YL F catchments
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Fg.2 Corrdation between TSSand TN ,TPand TOCin YL F and EL H catchments
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TSS COD 10:57 4 (
, 10:17, COD 3 4) . Zn Pb Cu
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Fg.3 Pollutogrgohsfor August 21,2005 rainfal event in YL F catchment
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Fg.4 Pollutogrgphsfor August 24,2005 rainfdl event in YL F catchment
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Fig.5  [lollutcgrzphsior Novemiscr 14,2005 rainfal event in YL F catchment
(21, , ( )
2.3 ( )
2
[13]
, 3.
3 2
Table 3 Characterigtic of rainfal events and antecede dry weather period condition in YL F catchment
/ mm- min” 4 /h /' mm /h
2005-08-09 02:05 03:30( ) 0.12 85.4 2.2 0.07
2005-08-16 01:30 03:00( ) 0.19 16.4 13.6 0.30
2005-08-21 15:32  17:34( ) 0.03 9.2 64.0 50. 40
2005-08-24 10:05 12:06( ) 0.03 56. 7 5.8 3.60
2005-11-14 19:10 21:11( ) 0.09 1072.5 16. 6 11.08
1) 1.27mm, 1 6h (141
5 ,2005-11-14 . :TN ,
, 2005-08-09 2005-08-24 2005-11-14 > 2005-08-09 > 2005-08-24 >
, 2005-08-21 200508-21; TSS , 2005-11-14 >
. ,2005-08-16 , 2005-08-09 >200508-16 >200508-21;COD ,
2005-08-09 2005-11-14 , 2005 11-14 > 2005 08-24 > 2005-08-16
2005-08-21 2005 08-24 .5 >2005-08-21.
(= 0.017 mm/ min)) , (151,
2005-08-16 2005-08-09 2005-11-14 3 4 Zn Pb Cu ,
(=50 mm/d, = 0.0347 ,Zn Pb Cu
mm/ min) . :2005-08-09 > 2005-08-21 > 2005-08-24
4 5 >2005-08-16. 2005-08-09
: 4
4 , TN TSS COD , 20050821 Zn
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4 /mg-L~?t
Table 4 Comparison of mgor pollutants concentration among five rainfal eventsin YL F catchment/ mg-L ~*
( ) Zn Pb Cu TSS TN COD
0. 097 0.005 4 0.008 8 184.9 9.2 —
2005-08-09
(11) 0. 050 0.002 1 0.003 9 13.0 2.6 —
0.185 0.0153 0.0134 536. 0 19.7 —
0.016 0.002 5 0.002 5 146.7 — 47.4
2005-08-16
(11) 0. 008 0.001 6 0.001 6 22.0 — 26.0
0. 024 0.004 5 0.004 8 380.0 — 80.0
0. 060 0.002 8 0. 006 0 26.3 2.2 43.0
2005-08-21
(12) 0. 020 0.0010 0.001 4 10.0 0.9 7.3
0.114 0.006 3 0.024 8 71.0 3.1 156.0
0. 042 0.001 6 0.002 8 — 2.5 113.5
2005-08-24
(12) 0. 026 0.0011 0.0018 — 1.4 35.0
0. 06 0.002 3 0.004 2 — 7.1 486. 0
— — — 879.7 21.1 588. 9
2005-11-14
(12) — — — 78.0 8.0 115.0
— — — 2600.0 52.0 1274.0
Cu Pb : S) ;
20050824 20050816 ,
3
5 (D TN TP COD
2005-08-21 Vv
(15:32 17:34) 4 TN TP vV
' 2
200508-09 20050816 , (2)
, 2005-08-24 (10:05 12:06)
2005-08-21 ) TSS TN COD ,
. 2005-08-21 ,
2 TSS
5 v 5
. . o ™™ TP R 0.95
Table5 Vehides survey in the secific periodsfor the YL F catchment
11:00 11:15 15:30 15:45 17:45 17:50 21:00 21:15 '
147 274 178 174 (3) TSS( ) Cob
211 248 122 209 . TN TP
183 341 106 183
1) 09-05( ) 09-07( ) ).
5min1
+
(4)
, TSS TN COD
02:30,10:00 15:30, 04:30. (1CAM)
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