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Distribution form of Nutrients in Roof Runoff

WANG Biaos LI Tian» MENG Ying-ying, REN Zhong-jia; CAO Bing-yin
(State Key Laboratory of Pollution Control and Resource Reuse, Tongji University, Shanghai 200092, China)

Abstract: 6 rainfall-runoff events were examined from a concrete roof by a traffic artery in Shanghai to characterize the particle-bound and
dissolved nutrients in roof runoff and to get more knowledge about roof runoff pollutants and lay the theoretic foundation for the selection of roof
runoff purification method. Results indicated that event mean concentration (EMC) of TN ranges between 4.208 mg/L and 8.427 mg/L
compared to 0.078-0.185 mg/L for TP. DN and PP are respectively the primary forms of TN and TP. During the runoff; the number ratio of
small particles is gradually increased. The dynamic behavior of TP is similar to TSS, but the TN-TSS relationship in the course of runoff is not
obvious. The increase of both PN/TSS and the number ration of small particles showed that nitrogen (microgramme per gram particle weight)
attached to small particles is more than large particles. Regression analysis between TSS and TP & PP of samples in the early 10 min of runoff
results in a high R*, but the relationship between TSS and TP & PP of samples in the entire runoff is not as close as the early 10 min, which
reflects that the phosphorus quantity attached to the particle changes from the perspective of the entire course of runoff. First flush of TP is
stronger than TN because the load discharge of dissolved nutrients is more stable than particle nutrients. In addition, more nitrogen absorbed by
the unit mass small particles to a certain degree weakens the first flush of TN.
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Table 1 Major characteristics of 6 rainfall events
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s R PR D P BERDIRE ¥ ’Jﬁﬂljbﬁfx“ nx)\[&ﬂjﬁ&_ AT RE RTREER A
/mm /min /mm®min~" /mm® min =" /d /mm
1 2007-06-23T18:38 ~ 21: 10 19.7 92 0.214 1.3 2.28 2.2
2 2007-06-28T13: 55 ~ 15: 35 38 100 0.380 3.40 4.44 4.3
3 2007-07-07T13: 04 ~ 14: 17 43.2 73 0.592 2.52 3.13 12.6
4 2007-07-20T14: 05 ~ 14:30 6.7 25 0.268 1.26 8.14 10.2
5 2007-08-02T12: 16 ~ 13: 21 32.9 105 0.313 2.25 10.35 15.6
6 2007-08-03T16:41 ~ 17:32 21.1 51 0.414 3.07 1.11 32.9
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Table 2  Existence status of roof runoff nutrients
e T EMC {8 /mg* 1.~ _ DN/TN PP/TP
TN DN TP PP TSS 1% /%
1 2007-06-23 4.208 3.804 0.115 0.071 78.2 90.4 61.6
2 2007-06-28 4.456 3.159 0.185 0.147 138.8 70.9 79.8
3 2007-07-07 4.599 3.899 0.106 0.061 32.1 84.8 57.8
4 2007-07-20 7.081 6.571 0.157 0.114 142.8 92.8 72.8
5 2007-08-02 5.056 4.393 0.161 0.127 146.1 86.9 78.6
6 2007-08-03 8.427 8.056 0.078 0.058 27.9 95.6 74.7
HARTF ¥ 5.638 4.980 0.134 0.096 9.3 86.9 70.9
A 7EFRE 0.285 0.356 0.276 0.359 0.540 0.092 0.117

H12 2 7T UL, TN f9 EMC BRSO - 23 {5 2 i

T R KA B i V2R AR HEC < 2.0 mg/L): 1M



113 TR - R T AR AL R I A1 T 2S5 3037

TP 1) EMC AT SR S 3 R b 2 /K A B b
EN i pr1E( < 0.2 mg/L) . TN 1) EMC 1B A28 4k (2 22
7400.285)5 TP R 0.276)H1L A& 2
JRTI AR TN (1 32 5 % 58 2907 86.9%: 1
70.9% (1) TP WAL Hh FRLAS . 6 KPR DN 7 TN
ILEIEE PP v TP 1 b A AR e (AR 72 R 50000 0l b
0.092 f10.117).

RABEE TR M ML HRE X REY) . H
TORAEFE SR R ARG, SZHUTH TP, T2y
Y5 N KA R PR 2 T AR AR 2 B 250 7 )
—Hb X T AT 45 R, 1% Dh B IX 1) J2 TH A2 9 /K
S RAYURR S5 By BRURN 5% fe K I B K

10
(a) 2007-08-02 .
8 —
Tvn 6 [
I
84
2 -
\\a :
0 ! ! ol e PO I ™=
12:30 12:40 12:50 13:00 13:10 13:20
[ R Ik (o'clock)
100
< 80] (3) 2007-08-02
:
i 60
S
Bk
IT 40
ﬁ —o— 12:37
& 5 —o—12:42
—— 12:52
—0— 12:57
0 ! I I
0 20 40 60 80
AR/ um
100
. 80 (a) 2007-08-02
N
B
/\]§ 60 fff
& I
Bk
m 40 ff
ﬁ —o— 12:57
& 5l —o— 13:02
E ——13:12
Ip —0o—13:22
0 | | |
0 20 40 60 80

MR/ pm

AT DR E Z2 HAR IS IR H s E R . |
Mgt X 1998 ~ 2003 fF I RARPE TN 3 & &4
4.74 mg/LH B4 A s bk il A R e
AR AR = AR 9 TN 5 o S L 32 AR
TSRS B ATRFAE RS W K TP E AR vp 10k
A, Hnr e st RS KT TP 1 3 25 JL i,
ST SRR T = THT (14 UK 2 B WY RN 4 448 ok ) i
He

75 G0 53 A R A IR A0 90, X = AR R
T Y A it B A 2 R S AR SR DA D AR
RIUREA) Fr 12t Ry 2 25 BR LR IR R K v e 43 o O vk
CEEQTE i P8 RVR 56 55 ) X 4 i W v e LL e

35
b) 2007-08-03
30L . (b)
n
25 /\_
7
°20-, ™
i /w
2 15}
®15 /\_
1.0 e el
\
t L Ve et "h.....__._____-
0.5 n
%l
0 L L L I |
16:48 17:02 17:16 17:30 17:44
[ w Ji B (o'clock)
100 —
« 80F
3
R
o 60
®
B —o—16:43
g or —o—16:48
& (b) 2007-08-03 —~—16:53
B 2| —o—16:58
——17:03
—>—17:08
0 | ! | \
0 2 4 6 8 10
UL A2/ pm
100
< 80f (b) 2007-08-03
x
R
o 60
&
Bk
OO 40 |-
=
& —o— 17:08
B 5l —o—17:13
——17:23
—o— 17:33
0 | | | |
0 2 4 6 8 10

kR 2/um

E1 BRHESHERETE

Fig.1 Process variation of particle size distribution
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Fig.2 Relationship between flow rate and TSS during roof runoff
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Fig.3 Process variation of nutrients of roof runoff (2007-06-23)
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