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Estimation of urban non-point source pollution load in upper reaches of Zhanghe River based on GIS//FU Chao',
SU Jing®, ZHAO Haiping', LI Qingxue' (1. College of Energy and Environmenial Engineering, Hebei University of
Engineering, Handan 056038, China; 2. China Urban Construction Design & Research Institute Co. , Lid. , Beijing
100120, China)

Abstract: In order to understand the causes of water pollution in the upper reaches of Zhanghe River, 11 rainfall
monitoring were conducted on different underlying surfaces of typical functional areas in Changzhi City in 2017, and the
event mean concentration ( EMC) of pollutants in the runoff of each rainfall was analyzed. The annual non-point source
pollution load of each city in the upper reaches of Zhanghe River in 2017 was estimated by the average concentration model
method, and the pollution degree of each city and county was analyzed by using ArcGIS technology. The results show that
in 2017, the non-point source pollution of rainfall runoff in Changzhi City is more serious. The EMC value of pavement
runoff pollutants in each functional area is greater than that of roof, and the main pollution sources are SS, COD,, TN and
heavy metal Cd. The EMC value of SS of commercial area pavement is 666. 87 mg/L, that of Cd of industrial area roof is
44.27 pg/L, and that of COD., and TN of residential area pavement is 148. 69 mg/L and 6. 273 mg/L, respectively. The
total annual load of non-point source TN, TP, SS, COD., CD, Cu, Zn and Pb in the urban area of Changzhi City is
5.301 t/a, 0.464 t/a, 267.310 t/a, 177.890 t/a, 0.075 t/a, 0.150 t/a, 0.384 t/a and 0. 023 t/a, respectively. The
contribution rate of non-point source pollution annual load on three kinds of underlying surface to the river is in the order
from large to small of roof, pavement and green space. In terms of spatial distribution, Changzhi City has the most pollution
output and Wuxiang County has the least.

Key words: non-point source pollution; EMC; pollution load; spatial analysis; upper reaches of Zhanghe River
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Table 1 Characteristics of several rainfalls in 2017
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20170718 3.3 2.4 79 1. 80 4
20170727 11.0 2.0 142 0. 84 4
20170728 15.5 3.2 150 1.28 1
20170817 4.8 4.4 85 3.12 4
20170818 11.3 4.4 40 6. 60 1
20170826 7.9 2.6 124 1.26 3
20170904 1.0 1.0 96 0. 60 3
b
MC = qiEMCi/ 2 q; (2)
i=1 i=1
:Ewc s
mg/L;q; v ,mm; Eye l

9mg/Lo

’ ’

’

Lx = Cfp)\(q,rArpr + 1I/hAhph + q/gAgpg> (3)

:L, ,
t/a;Cf ’
0.9;P ,mm; A

, 0.13ML iy y

. . , GB 50014—2006
¢ )y V.= =09V =0.15;
A, A, A, NN ;0’50 Py
pg N N

,mg/L,
3
3.1 EMC
(1)
EMC 2
2 ;
SS  EMC 2. 074 ~666. 87 mg/L.
) ) N 20170714
SS  EMC . ,

- 62 -

SS  EMC . . COD,
EMC 30. 69 ~ 148. 69 mg/L , 20170706
, EMC
GB3838—2002( >y vV
;20170706 COD,
EMC 148. 69 mg/L, 4
) vV 3.372
: con,,
EMC , - TN  EMC
0.509 ~6.273 mg/L , 20170621
, EMC (
) v 3.14
20170904 ; .
. TN  EMC
20170621 , 5. 000 mg/L,
3.918 mg/L 4. 827 mg/L, \Y
2.50.1.96 .2.41 ;
TN  EMC \
EMC - TP EMC
0. 029 ~0. 624 mg/L , 20170714
, EMC GB 3838—
2002 y vV 1. 56
, 20170718
; TP EMC
N N , SS
EMC ; TP SS
,SS , TP
, TP EMC \
o 2
, Cd EMC 9.65 ~44.27 pg/L,
20170727 ,
. EMC GB 3838—
2002 ¢ y Vv ;
20170714 Cd  EMC
, V 4.43 o Cu EMC
24.43 ~140.40 ng/L, 20170714
N 20170727
) I 0
Zn  EMC 67.00 ~290. 43 pg/L,
GB3838—2002( y 1
, I (<1000 pg/L) °



Pb

EMC

TP

Il

201705305 e 201706215 s 20170706 mmmm 201707 145w 201707 185w 201707275
2070728 mm=—=?(170817"7 m—10]70818" m—m((]70826"7 w— 201709047

800
700 -
600 |+
500 -
400 -
300 +
200 -
100 +

P(SSY(mg L)

p(TN)/(mg' L")
O = N W E LN ®

Bl EE BR mE T L
T

(a) SS

— VKb

I e Tl

fElE o REEE TR W LR L
T

(e¢) TN

— VKb

I

T
(e) Cd
400 -
350 — 1 ZkhiifE

TR EE R RE LR T

I

—

THE
(g) Zn
2 2017

200 -

P(CODG)/(mg L)

180
160 +
140 +
120
100 +
80 |
60 |
40 +
20 +

PCu)(ngL™)

40 -

30 -

p(PH)/ (g L)

20 |

10 +

— VoK

i

R ‘ FE EEs TR TR
T
(b) COD,,

L — VKb

Dy )= 17 S O W

N
(d) TP
— [ ZeKkbnite
.Iﬂr. II.
JER MR W s LR
i
(f) Cu
— T 2K b
i
T L

EEEE AR W TR T

Fig.2 EMC values of different pollutions of each rainfall in 2017

EMC 0 ~32.41 pe/L,
GB3838—2002( Y
s SS.COD, \TN Cd,
, SS.COD,, TN
EMC , Lo
Lee

T
(h) Pb
EMC
. TN  EMC
[21] [22] [23]
Cd.CuZn Pb EMC (24]
Bl cu EMC 1
EMC 1] ,

,Zn Pb

[23]

- 63 -



[26]

SS.COD,, ,
NO. .
Ccd ,
[27]
3.2
(2)(3) 2017
2, EMC
[24,28]
2018 (
Y,2017 2018 (
Do .
, 3,

2 2017
Table 2 Annual load of non-point source pollutants

into rivers of Changzhi City in 2017 t/a

TN TP SS COD, Cd Cu Zn Pb

0.753 0.126 92.852 29.792 0.014 0.035 0.077 0. 006
4.019 0.212 128.260 137.910 0.058 0.096 0.280 0.015
0.529 0.127 46.194 10.194 0.003 0.019 0.027 0.002

5.301 0.465 267.310 177.890 0.075 0.150 0.384 0.023

3 2017
Table 3 Output coefficients of various indexes with
different underlying surfaces of

Changzhi City in 2017  kg/(hm? - a)

TN TP SS COD¢, Cd Cu Zn Pb

0.947 0.159 116.824 37.484 0.018 0.044 0.097 0.008
0.852 0.045 27.185 29.231 0.012 0.020 0.059 0.003
0.138 0.033 12.071 2.664 0.001 0.005 0.007 0.001

1.937 0.237 156.080 69.379 0.031 0.069 0.163 0.012
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Fig.3 Contribution rate of pollutant annual load with typical

underlying surfaces into rivers of Changzhi City in 2017
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