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Research on Spatial Differentiation of Urban Stormwater Runoff Quality by

Source Area Monitoring

LI Li-qing"*, ZHU Ren-xiao""*>, GUO Shu-gang'*, YIN Cheng-qing’

(1. School of Environmental Studies, China University of Geosciences, Wuhan 430074, China; 2. Key Laboratory of Biogeology and
Environmental Geology, Ministry of Education, China University of Geosciences, Wuhan 430074, China; 3. State Key Laboratory of
Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)
Abstract : Runoff samples were collected from 14 source areas in Hanyang district during four rain events in an attempt to investigate the
spatial differentiation and influencing factors of urban stormwater runoff quality. The outcomes are expected to offer practical guidance
in sources control of urban runoff pollution. The results revealed that particle-bound proportion of chemical oxygen demand (COD) ,
total nitrogen (TN), and total phosphorus (TP) in stormwater runoff were 58% +17% , 65% +13% and 92% +6% , respectively.
The fractions of ammonia, nitrate and dissolved organic nitrogen were homogeneous in dissolved nitrogen composition. Urban surface
function, traffic volume, land use, population density, and street sweeping practice are the main factors determining spatial
differentiation of urban surface runoff quality. The highest magnitude of urban stormwater runoff pollution was expected in the old urban
residential area, followed by general residential with restaurants, commercial and transport area, new developments and green land. In
addition, the magnitude of road stormwater runoff pollution is positively correlated to traffic volume, in the following order: the first
trunk road > the second trunk road > minor road. Street sweeping and critical source areas controls should be implemented to mitigate
the adverse effects of urban stormwater runoff on receive waters.
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Fig. 1 Temporal variation of TSS,COD,TN and TP in runoff from different types of roofs
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Table 2 Pearson coefficients from the correlation analysis between water quality constituents

TSS COD TN TP DCOD TDN TDP NO; -N  NH;-N PO} -P
TSS 1. 00
coD 0.82°" 1. 00
TN 0.76" " 0.94%" 1. 00
TP 0.82°" 0.86°" 0.85%" 1. 00
DCOD 0.59** 0.84%" 0.85"" 0.69** 1. 00
TDN 0.53"" 0.76"* 0.84"" 0.62"" 0.827" 1. 00
TDP 0.26"* 0.18 0.18 0.13 0.17 0.28" " 1. 00
NO; -N 0.44%* 0.70%* 0.77%" 0.49%* 0.79* " 0.94" " 0.12 1. 00
NH,; -N 0.81°" 0.88"" 0.88"" 0.82%" 0.84"" 0.81*" 0.41°* 0.8°" 1.00
PO; "~ -P 0.36" " 0.30"" 0.33°" 0.30"" 0.22" 0.23" 0.19 0.15 0.48*  1.00
TDS 0.45" " 0.74%" 0.78%" 0.46" 0.89"" 0.89"" 0.21" 0.92°*  0.83°" 0.25°

1) # * X/ a= 0.01 KFLBFE, + RRE a=0.05KF L BF

2.1.3 BRI H AR TG YWY SRR AR

P&l 3 2 DADUBH R T Ry A 3R 0 30k T b 2 42 0t 7 g
LA R W F A2 COD TN A1 TP 3= 22 DL kL
BWIE X AAAE, Bk COD TN F1 TP 43512 58% |
65% F192% , Horh BURLAS TP & 46 X i 3. 17 35% 1)

TN & DL i A B AP TE , A TN (9 45 1 DL 1A
4,DON NH, -NFINO, -Nf{2H i A0 24 , 76 10% A fq.
FiAh i E 4 BT LUE DR T b R AR R P A HLA
5 OREIY 75% |, 2 S R 32 B 4L AR Taylor %817 X
VR A 3 T o R AR P A R AR R,



12 4 ZEAL

A B TR DM B ST R AR T

5 U2 ) 43 5

PRI 5E 2899

21:30  22:00  22:30  23:00  23:30
T T T T T
TSS
— o EL
"y 10000
ot A ﬁ%ﬁ
& 8000 v EokBidbE
£
£ 6000
4000 o \
2 000 N A—A\A
0 _xhﬂaﬁmgﬂﬁ-_
21:25 21:55 22:25  22:55 2325 23:55
30
N
25
n A
- 20[ o L
2 A R
§ 15k v SRk
g %
[ ]
10 \ .“‘-51
\ 'N_\_
W—— -
5 ‘o * .\._.,o .
4"""'—'v——v—v ‘
0
21:25 21:55  22:25  22:55 23.25 23:55
A (o’clock)
B2 |
Fig. 2

100 FiA [—7

90

80 -
70
60
50 +

SE%

40 -
30 -
20 -
10 -

B3 iimihR (NFEKE)ZFE AR COD. TN 1 TP S 451E
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in urban storm flow for Hanyang Street

NO,-N /& TN [ 36% , NH, -N |5 13% , 4 HL &
52% . I BH S Hh R AR 9 NO, -N (1 2 Bl BH A T
R R 388 T e A2 0 T A NH, N LA S T
PR R Ik T o R AR A LA, A LA £ 22

I \
200 \Ov —V‘vv——’ V._. —e ]
| |

021:30 22:00  22:30  23:00  23:30
T T T T T
N COoD
1000 |-
m J BRI
T 8001y o ZaHm
= A A A
g" 600 LA v Bk bk
£ p \
400 |-
’%I\‘.

0 !
21:25 21 55 22: 25 22:55 23:25 23:55
8
TP
T a
6 m A KIE
sl °Fil
3 s ¥
g 4t v Bkl
P °
B 3- /\
! fi4
By __—m-
1B —® e -
oL "’v\v_"whv"'v L !
21:25 21:55 22:25 22:55 23:25 23:55

At E] (o’clock)

237 B TSS.COD TN #1 TN R & fif b4 1 5 Bt 9 35 4k

Temporal variation of TSS,COD,TN and TP in runoff from four roads in different functional areas/land uses

100
NO;™-N 12+7
Z |z
80 | NH N 13+£6 A B
60 -
§
] z
z
4ol 2 =
g
o
<)
20
0

B4 ik (GXAXE)ZRPEZNAER

Fig.4 Nitrogen composition in urban storm flows for Hanyang Street

PLORE 25 178 A7, U0 W i 3 T AR 22 i K 2R
R MBI 22, AT AL HE ] v A 32 2D

2.2 MiRBH KRS
2% 3 B NPT IR X 14 A4 Hb 22 U5 X A2 i K B
éﬁfn%lﬂﬁ

i 45 52 3 5407
)

BRI AR KA B g 2257, [l —3

TR DA [ M 000 6 e s AT T 0 ) 22 S, T 3 R



2900 w0

B 31 %

AL
-

fe K BE =S (] B R e Sk (3R 4) .

DAL AR WK B4 m TSS,COD TN FiI TP Jfy
fifh, % 14 ASUEIX Ml A2 3 T G R Ak G A7 R 2K 0 A7,
s 14 NIRRT 3 2K (] 5) ] — 2RI IX M & de
PTG QEREE 75 YRR A L. 55 — S R AR WL 15 e 2
JE BRI, 2 0 A A S0 T R T A 5 B 2Rk

PG Yo R BE v A, A A X AT A S R
S S RAR IS Y A L, B RRL AR IHIUE ROX R
b DRI R X SR AT & R R, AN B K R
IRE MR 2 A N 8 R S AL B R 5k 1

I =N
A A R L Mg 398 T s 3 A48 I 7K JB o0 e ) T

H. B/
7E 5

*3 NHEMXHE 14 NERFERAKR
Table 3 Means of TSS, COD, TN, and TP for 14 source areas in Hanyang district
. \ K65/ mg L~
5 WA fig
BT R =X (VA + R /T g o oD ™ P
1 LB B R T AR 16.3 46.0 1.98 0.08
2 B R AR 46.7 61.5 4.18 0.34
3 + B 7K U8 2 1 )= 1 49.7 78.9 2.43 0. 09
4 RGN .8 AESS 66. 1 45.6 0.82 0.23
5 T BE 223 X 194.5 70. 8 3.32 0. 40
6 Bh R T Tk X 202.0 232.6 3.59 0.52
7 62 5 JE R IX 348.3 328. 1 10. 35 1.17
8 sk AL 2238 [X. 369.7 172.0 2.82 0.53
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12 BA K 22 3 F ol X 787.0 557.0 12.00 1.47
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F4 NEMX 4 NMERFERARZTESFESIT
Table 4  Statistical summaries of water quality constituents for 14 source areas
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TP 0.08 2.18 0.55 0. 88 0.70 0. 80
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