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Identification of Critical Sources and Areas of Rural Non-point Source Pollution in the Plain River Network
Area: A Case Study of Qingpu, Shanghai, China

GUO Chun—xia

(Shanghai Academy of Environmental Sciences, Shanghai 200233, China)

Abstract:In the economic developed plain with river network, the rural non—point source pollutions gradually become the primary pollu—
tants’ sources of chemical oxygen demand(COD ), total nitrogen(TN) and total phosphorus(TP), under the circumstance that the industrial
point sources had been strictly controlled. For the purpose of establishing an identification method for the critical sources and areas of rural
non—point source pollutions in these areas, this study took Qingpu District in Shanghai as the study area, and the inventory analysis method
and equivalent standard method were conducted to determine the discharge amounts and contribution rates of COD, TN and TP from different
types of rural non—point source pollutions, including crop farming, animal husbandry, aquaculture and rural sewage. The main sources and
areas of rural non—point source pollutions were evaluated and identified based on the water quality standards of water environment function
zoning of Qingpu District. The results indicated that, the absolute discharge amounts of COD, TN and TP from rural non—point source pollu—
tions were 2.68x10°,0.85x10°,0.11x10% t -a™ respectively. The primary source was crop farming, whose load ratio in equivalent standard
reached 53.07%, and the primary pollutant was TP, whose load ratio in equivalent standard reached 59.92%. From the point view of town—
based pollution stress, Liantang town.Jinze town and Baihe town had borne more severe rural non—point source pollutions. Therefore, the
corresponding measures of rural non—point source pollution control should be implemented, including rural sewage treatment and animal
husbandry pollution control in East Qingpu, and plantation pollution control in the West Qingpu.

Keywords: rural non—point source pollution; equivalent standard pollution load; plain river network area; critical sources identification
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Figure 1 Zoning of water environmental function in Qingpu Area
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1 Bl XKMRKREIIEEX AR BRE (mg-L7)
Table 1 Environmental quality standards for surface water in

Qingpu area(mg-L™)

A% BAGING)  MBEUAPH)  kEFEER(CoD)
IS 0.5 0.1 15
V3 1.5 0.3 30

1.2 HiERE

LA B R, 2009 42 FEMEAR, 0 FU R 45 I
KRGS 5 NEE S LB AR . g Bk

BT AW X R LT X MR R AR S JOF
JRAAR T R RN AR A TAR R s (2 2),
THEROGEENERNSESE T E KSR
EEHE (£ 3),
L3 HEi e

R AR TIE MR R AT, R & &R
BH KR PR RS AETE TS K 4 D7 T {5 R IR Y
COD.TN.TP FHERUIA ST o F T MBI AT A R A A2
& B AR CL il A R AR XA B i 7 Kk

R 2 HRRBERR

Table 2 Basic characteristics of studied area

P N i IN=IIN PR T A/ hn? EEIFHEL P K= 3% M
FEAD SRAD B3 W JRSR AR w4 GES % LIS S
#Hr 38.54 1713 85 391 — — — — — — 35 — —
23 27.04 8122 40 154 — — — 7 358 — 46 884 83 78 —
by 47.61 31 491 63 169 400 654 101 1555 — — — — —
HE 24.01 9 466 11 787 233 700 — — — — 60 37 —
HES 58.74 26 574 31798 2 662 2218 1153 24 524 320 36 000 55 7 —
LM 68.08 16 240 85 836 138 21729 59 26 262 868 82 000 38 13 8
B 48.80 9 461 36 563 236 197 43 3521 180 11 600 61 37 —
Zom 16.52 2199 40 834 13 302 13 12 205 236 3900 55 11 —
Rz 108.42 53 839 19 721 164 1627 79 105 — 45 786 306 1117 88
Ly 93.88 44 514 17 263 2250 2929 134 8 706 — 28 958 178 771 13
REA 136.85 39 000 38 013 960 2336 402 — — — 260 260 306
it 668.49 242619 470 529 7 057 13 691 1984 84 236 1 604 255 128 1132 2329 415

I S HWAEEERIE T AR, AL BOREIR B T35 DR EE Rt R SR & TAR RS RI S , H P & S S A A IR MU AL SR AE

BB,
R3 {FEEMTESEER
Table 3 Parameter list of various pollutants

TS YLIE A2 %R COD TN TP
EE I FEREPH LYY & E Vet 438 31.00 4.37 118
R 6.00 8.00 0.40

P 52.00 5.88 3.41

WIR 9.00 3.30 0.52

X3 45.00 9.84 5.37

VG KF=FER 2R BB /g - hm2- ! e 882.67 33.33 9.33
B 115733 50.00 26.67
HR 1 326.00 36.00 18.67

FpAE R AEEEB R R EUg - hm™-a™ K H — 66.67 3.33
Bt — 63.33 10.67

i — 88.67 733

e = et Y (2 — 599.33 6.67

e — 394.00 4.67

HEETGK RIS SRR Do X AR A AR TS K 15 R g N -d 54.51 8.09 0.87

T R IREEDY A 75 5 K BRI (K P B2 0 B 3 ) 7 kTS R 045k B F 2008 4R 4 w15 QeI 27 1S R4 B A IR aEl - HES REOR
A TEMR R AT BEAR , Sl (35 B KSRV EZE B B HHG R ECR A T SWUR X SRR TS G 7 45 AR S B ST o
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Table 4 Discharge amount of ANPSP in Qingpu Area
LY HERcE Hejik L 51/%

COD TN TP COD TN TP

e 120.01 17.03 1.88 4.48 2.00 1.65
AR 16534  24.29 6.01 6.17 2.85 5.28
a0 12278  35.78 3.54 4.58 4.20 3.11
| 65.18 21.65 2.69 243 2.54 2.36
FES 479.07 184.16 36.72 17.87 21.64 32.20
B 357.85 10636  19.10 13.35 12.50 16.75
EMi 109.67  23.80 430 4.09 2.80 3.77
VR 101.65 18.45 2.90 3.79 2.17 2.54
G 52342  63.68 10.24 19.52 7.48 8.99
ZryE 417.18 27947 18.39 15.56 32.83 16.13
REMA 21922 7654 8.25 8.18 8.99 7.23
A1 268139 851.21 114.01 100 100 100

S

R 5 BHERASMHRNERSRLWHRE
Table 5 Discharge amount of ANPSP in Qingpu Area

ASHERYHESER TN HE e g km™
COD TN TP COD TN TP

S8

we 13.78 1.96 0.22 311 0.44 0.05
B 34.25 5.03 1.25 6.11 0.90 0.22
frsben 12.97 3.78 0.37 2.58 0.75 0.07
[ 30.67 10.18 1.27 2.71 0.90 0.11
HES 82.07 31.55 6.29 8.16 3.14 0.63
I 35.06 10.42 1.87 5.26 1.56 0.28
HM 23.83 5.17 0.93 225 0.49 0.09
ki 23.62 4.29 0.67 6.15 1.12 0.18
&V 71.16 8.66 1.39 4.83 0.59 0.09
Ezsi 67.53 45.24 2.98 4.44 2.98 0.20
REM 2846 9.94 1.07 1.60 0.56 0.06
3 37.60 11.94 1.60 4.01 1.27 0.17
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A—F, & S A IR TS Gy Se iy HE R &
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YHEE N 2R 11 SEPEKR, SYHERE S5
5% 8.16.3.14 kg-km™ }% 0.63 kg-km?, HIHEES
X E R/ N S8, OIS HES E R T a &
I
22 ERRRFERESEEFENERERT RO
BT 5 1 X AT KK A DI RE X RIS ], A8
X ;S e RS A i X, BRI A 7 Rl — RUOBE
XIS Y E AT R, TR AT G I 5 |
ANEhnHE & ARYE LTRSS TIRER K, FiH X &
B SRR Z A EH A BT — BRI AR X
W, FoK BRI EDAT I I5hnrE , Hth AP TIV R
K AR, TR RIE W X 25 LR 25
YR TG e ATt . ARYET T AR T RS Y
[ V5 G Y FTS e A S pn e LU AT UB S (3R6), F
T DX A T RS e 1) 5 PR IR R AR ML V5 3 |
BEREG Y RN AEES KIS K= IRaE 5 4, H



1656 SRR « ] ) X AR TR R 75 G B RN X R e —— LA ¥ i X o

201148 A

6 BHEXRHERSEERATLL
Table 6 Pollutant loading of ANPSP in Qingpu Area

. ERRIART /%
TR CoD N TP AT
FiiELlk — 4224 10.82 53.07
LR 1.59 7.11 11.90 20.60
KT FREH 3.09 2.80 6.38 12.27
AP ETETGK 2.13 7.77 4.18 14.06
Cnpitcya 6.81 59.92 33.28 100

G hniE Yt far LA A BN T 53.07%,20.60% . 14.06%
M 12.27% , B EE5 PR KZ TN #1 TP, HAFHRT5
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Figure 2 The pollutant emission intensity of ANPSP in Qingpu Area
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Figure 3 Spatial distribution of emission intensity of ANPSP in Qingpu Area
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Figure 4 Pollutant source emission intensity of ANPSP in Qingpu Area
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