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Particle Size Distribution and Pollutant Speciation Analyses of Stormwater

Runoff in the Ancient Town of Suzhou
LI Huai, WU Wei”, TIAN Yong-jing, HUANG Tian-yin

(School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: The particle size distribution (PSD) and its transformation processes in the stormwater runoffs in the ancient town of Suzhou
were studied based on the particles size analyses, the water-quality monitoring data and the parameters of the rainfall-runoff models.
The commercial districts, the modern residential area, the old residential area, the traffic area and the landscape tourist area were
selected as the five functional example areas in the ancient town of Suzhou. The effects of antecedent dry period, the rainfall intensity
and the amount of runoffs on the particle size distributions were studied, and the existing forms of the main pollutants in different
functional areas and their possible relations were analyzed as well. The results showed that the particle size distribution, the migration
processes and the output characteristics in the stormwater runoffs were greatly different in these five functional areas, which indicated
different control measures for the pollution of the runoffs should be taken in the design process. The antecedent dry period, the rainfall
intensity and the amount of runoffs showed significant correlations with the particle size distribution, showing these were the important
factors. The output of the particles was greatly influenced by the flow scouring in the early period of the rainfall, and the correlations
between the amount of runoffs and the particle migration ability presented significant difference in 30% ( early period) and 70% (later
period) of the runoff volume. The major existence form of the output pollutants was particle, and the correlation analyses of different
diameter particles showed that the particles smaller than 150 pwm were the dominant carrier of the pollutants via adsorption and
accumulation processes.

Key words :urban stormwater runoff; particle-size distribution; influencing factor; antecedent dry period; pollutant forms; migration

and transformation
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Table 2 Characteristics of the rainfall events monitored

[ H 1 % R T 1 B BT 5 T K R e R T
/H-H-H /mm /h /mm-h ! /mm-h ! /d /A
2015-04-07 12.2 1.8 6.8 14.2 7 56
2015-05-08 16.7 2.6 6.4 15.6 9 69
2015-05-28 12.6 2.4 5.3 13.4 6 71
2015-06-15 29.2 3.1 9.4 22.7 12 72
2015-07-11 18.2 4.4 4.1 10.1 1 72

1) BT RBORAE 5 R EE TR 5 mm FERT A ) g i ]

1.3 FEARE Sk

ORI R H B RRFE S AR A IR 1 L
R ONFAATHORE. 24 M 3 WK 7= 3 J5 TF 4R 1A
B 30 min #%ME%F 5 min BL1 YKFE; 30 ~60 min HEFH
10 min B 1 AL ; 60 ~ 120 min FEfH 20 min B 1 K
FE; 120 min J5 405 30 min B 1 KR, T % MR 45
W BRSSP RS R, 78 SR SRR 5 (4 [R)BH

FPRIEATVTIT AR D 3 10 3% A I 18] LA R BORE 45 P
P R H AR PR B0 Y 2 221 0 B P A2 7
RSSO 5 S BV A S N BT AT R AT O
BT AR i 2E AT PUAL B A URAR 1 ~ 5°C WG Ak v
JRR. A I A FE AR LA - B S 4 (TCOD) |
A (TN) . BB (TP), W Stbw A&
(SCOD) , WA (DN) | #4585 (DP) LA K [#l



2 4 A RN T 3 DX R AR A AL R AR 3 Al TS e R A IR 2 567

B FRYRIAL 3. TCOD ) 5 SR e ik 45 P41 31 it
1 (DRB200, Hach, America) ; Ri4240Hr K HEOG
7B 43 B AL ( Mastersizer 3000, Malvern, Britain) ;
SCOD ., DN, DP R 0. 45 pm i A g 5 ) %
Jrik [F TCOD, TN, TP; Wi ki 2 1k 2% 75 & &
(PCOD) |, WKL A (PN) | WURL S8 (PP) 2331
TCOD 5 SCOD, TN 5 DN, TP 5 DP iy 2%1(H; Arfy
LR R4 BESCER [ 18 ] P A AR 7 ik A T

2 #R5itie

2.1 RTINS D RE X R TR A4 i S0 4 ks A 0 A e
Hoad AR fLARRAE
2.1.1  BORRAR S A RAE

Rttt RN PR AT N EE S
FEOE NG i UL 1) n] B 1 i HL S HoAth 5 G
P YIRS ST R AR SN | P
DX 3, AN 283 Bl 5 2 A [) 4 75 30 77 S [) T g X e
AR P B I BUR W) R A A A7 22 70 xR
EE11) 5 YRS TR T4 AN [R) DI DX I8 W A2 3t A R A8
35307, 5 B 1 Fras. Rl X R B A R
A AN, MR BRI A 5 it 2, A0 b k4 32
FLR 5 ~100 wm /NEURIY) ; EIHAE X BARHLR AR
RIS R XA 2Z 8K B AE/NT 250 pm KL AR BEIY
SIATRRIE S R X AT, R e & IH A 2 X
KT 250 pm (PR 3 B4 5 Fhoag X b
T, 1 AT SR R T L S R R I Bl = A
1, 5 kAR BARAE S X S KA R AT R
(LB, X 4/ NSO AT — 22 AR B VR, i =2 3
THEURES R . N 50 05 sl R A X AR,
PE/NTF 100 pum (/NSO IR R o 85 /N, Horp 5 ~
40 pm ORI IRFR B 5 PO Re X eIk 28
8 X UKL 4074 20 A R AR B R 28, R AR /N T 40
pm, FRIE/NF S um B FI0RL )RR B 2 T
Hofth 4 FPIIREIX, 2238 X 40 17 K IR E R
RN | RO EE I LA S R I 1 AR A S 7
A= i /INBURE YD |, LA A 5 A4 LA B 1 2 (i A —
S AR ITUAR  4 BR A , aX PT RE R S BRI AR KT
250 wm ORI IR B H00E 5 FP I BE X P S5 A A i
2z —; WM X A . B A K %, i
Z b g it AR AN S ey . R ki
SRR RL Y, KT 40 pm R A2 B 1 80k
PR FR 3 B500 ai 8 1e.

BAORE TE 5 M DIBE X 1,5 ~ 40 pm (1)
YHATOR ) R R A3 Bl e R, 150 ~ 250 wm XS R AR

BRI 3 5 R A AR R B
REERM 2. CAPFRFEWR KT 250 wm 5
RLYY AT DA S T 4R 800 R BN 1 AT
KRR T 250 wm UKL AR B0 B 0K, JF HL
HA S RAhRUE2E S 0 UAE) s, RITHAE
SR BRI AR TS AS 25 R, 52 3 A8 UK F- L R
SRR R W B Wil TN

80

v RImitkex B #IEsK
Bz [ mEkikirx

70

NN 00
& = -

h
LR
=
=
T

10 = i
0 LEnPH H e | o 14
<=3 00 100~150 150~200 200~250 =250
Frfs/pum
1 WHAREEXERZRRBRMAZ ST

Fig. 1 Particle size distribution of stormwater runoffs

in different urban functional areas
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Fig. 2 Variation characteristics of the particle size distribution with the formation time of the runoffs in different urban functional areas
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in stormwater runoffs and the antecedent dry period
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