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Estimation and Source Apportionment of Agricultural Non—point Source Pollution in Suzhou City, China
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(1.School of Environmental Science and Engineering, Suzhou University of Science and Technology, Suzhou 215009, China; 2.Key Lab of
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Abstract: The primary source, influence factors and spatial distribution characteristics of agricultural non—point source pollution in Suzhou
City (a typical area of the Yangtze River Delta) were analyzed by inventory analysis, equivalent standard load and Nemerow analysis methods
of water quality. Results showed that the absolute real emissions of COD, ammonium nitrogen, TN and TP from agricultural non—point source
pollution in Suzhou were still greater, which was 171 268.2, 6 510.5, 21 839.3 t-a™ and 3 335.7 t-a™, respectively. And the agricultural non—
point source pollution in Suzhou was combined with production and life sources. In addition, livestock industry was an important source of the
emission of COD and total phosphorus, while ammonium nitrogen and total nitrogen were mainly coming from rural life source. However,
Taicang City was the most severe area of COD and TP emission, while ammonium nitrogen and TN were mainly discharged from the Suzhou
urban area. The mean value of comprehensive water quality index (CWQI) of Suzhou City was 2.6, reaching the moderate pollution level. As
for the different zones in Suzhou City, the comprehensive water quality index of Changshu and Taichang all reached serious pollution level;
Suzhou urban area and Kunshan were light pollution and Zhangjiagang was moderate pollution, respectively. In contrast, there was no signifi—
cant relationship between the agricultural non—point source pollution intensity and local agro—forestry economy.
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Table 1 The agricultural statistics data of Suzhou City

e IRMTTIX A KK s Bl KE £
7K H /hm? 18 520 22 360 18 930 8 010 15 320 83 140
L /hm? 16 710 25310 25 440 11120 18 510 97 090
S/’ 22 140 27 000 11 440 6 100 16 160 82 840
2l /hm? 2233 131 52 — — 2 416
2Pl /hm? 3568 — — — 33 3601
Bl /hm?® 6571 1337 1312 1039 607 10 866
Molk/hn? 48 035 7718 7 467 8 236 5309 76 765
HERBT 3k 46.25 24.51 12.09 7.76 22.83 113.44
A/ J7 3% 0.67 0.42 0.43 0.27 0.49 2.28
EITH 3.38 1.18 125 0.11 2.32 8.24
REITTF 300.66 233.87 192.96 32.73 2 140 290022
FeAtin 128 683 35276 16 856 52199 15 120 248 134
(IDPNEIIN 1181 159 541 802 447 048 493 637 256 780 2 920 426
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Table 2 The pollution producing ratio of all agricultural non—point industries
eH coD S §5873 R ik
el i H kg 667 m K H 1.314 0.933 0.077 0.177 ST 7 TS X
St FRAE R el b 1.496 1.331 0.107 0.079
E3ii) 1.496 1.233 0.389 0.107
HEF/g KW AR TIEE 34.93 7.17 0.47 12 T NEE AT, TIE 25T 60%
K 186.67 12.36 2.58 1.2
4 T 157.27 52.37 3.26 16.51 VLT AT, TS 253 60%
sk 1321.19 75.28 9.86 16.51
£ 11.6 2.4 0.2 0.4 33 2f=1
R T 2.32 0.07 0.02 0.021 DL RS TR, TGS 60%
K 37.88 0.95 0.41 0.285
K= S b g kg 73.887 6.484 1.275 1.945 2 VIHRITAS M 15]
PN A G g N 16.4 8 0.67 4

T COASCRIEL. COD it [1 275 SCHRTI31FIN14]5 (2) 455 A SE RFRBE 3002 199365 d Fl 210 d, 4% I FE SRR AP TR SCH 3R K
[2004143 5 SC TS A BV HFTS B A5 AT DC IRV A " R 22 38 B IR ATETS B A s (3) 3 B R ARV 5 S W HE i b vfiE (GB 18596—200 1) HiLE , 3

e o TS Y T AT | S g

HEAM K 2280 A2 X K R R

AV TR 5 G i A ML 2K 1) B B0E KA )
TR 0 H XS] = AR I = A U B 5 G
YIHERR A S I OC o ASCR A ORI IR 32 22 A8
T KIABELE A A TE I 2 B AR BT A R
PR 258 0.1~0.3, % & F2 58 2 50 0.5~0.8, /K 7= ¢
B A EL 0.8~1.0, AT A6 2% 0.1~0.2, A SCHUH 1]
{E, AL 35 B FRAE K IR AR AR 1 B A 2R
B RIE 0.2.0.65.0.9 F10.15,

(2) A M T Y5 G st B i) A B 4 5k

BT K S =15 G HE IR B I S AR

ASLUL M Fe KA T FebnifE” (GB 3838—2002)
FIRE ) 2K R v BLRE ) COD iy 20 mg- L, B
5 1.0 mg'L'l,,'é\ﬁZ'éjj 0.2 mg‘L'l,/ﬁ,{fLﬂwj 1.0 mg- L7,

ZEE KR ECK FH NS (Nemerow )11 451,

¢ . .C .

P:\/ (%) m; Loy,
KA, PR INHEED LA HEEL, (C1S)) e LIV K T 45
B KA, (Co1S) e FIKIEFE B I . FHARTE
WrbrifE W2 31,

%3 NETEAKRIEEITNIRAE

Table 3 The comprehensive water quality index

evaluation standard by Nemerow

WHEB R 0<P<0.7  0.7<P<1.0 1.0<P<2.0 20<P<3.0 P=3.0
BYRE e TR RER hiEhR UEEGR
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Table 4 The industry sources of agricultural non—point source pollution in Suzhou

B coDn BA ey SR
ol Hepj it Lo l/% Hef it/ Lt/ % Hef LeAsil/% Hef LEA51/%
Al 71771.7 4.54 6 503.8 29.78 885.5 26.55 579.7 8.90
B 127 674.9 74.55 5199 23.81 1419.6 4256 1184.3 18.19
K REE 18 333.9 10.70 1 608.9 7.37 316.4 9.49 482.7 7.41
L AT 17 481.7 10.21 8 527.6 39.05 714.2 21.41 4263.8 65.49
N 171 268.2 21 8393 33357 65105
Fz5 FHMHRLEIETLEYKISESRIERFR
Table 5 The source region of agricultural non—point source pollution in Suzhou
B COD B B AR
Hegg i/t L A51/% Hei i L A4il/% Heff /e LA/ % He it/ Ll A5il/%
PR 39 999.8 23.36 77717 35.59 974.6 29.22 23837 36.61
AT 21 435.1 12.52 4 068.6 18.63 576.1 17.27 1 150.0 17.66
HE Sl 15 324.3 8.95 3 069.9 14.06 386.9 11.60 901.5 13.85
Bl 10 793.7 6.30 2 644.8 12.11 303.1 9.09 921.0 14.15
KA 83 715.4 48.88 42843 19.62 1.095.1 32.83 11543 17.73
N 171 268.2 21 8393 33357 65105

2.2 FoN T e E IR TS SR R

Fi W SRt K PR 85 I o T 2K b, M Tl
b TS e P 0 SR HE R R B 361 42 m?, Jirh
RS TP SRprHER R, N 166 12 m®, Hk TN 155
FRHERCR 109 42 m®, 1 COD B2 kR 86
fCm® (£ 6). WEtEUL, WRAERKIFIENAES R
g8 KR A KA SR AL BE T TR A VAR
W B A% DTVE SRR AR T EAT 361 /2 m® 4l
KGRI AR G L5 YLy, AR A S5 T i b 2K
IREN M ARE, [EEE, g 3¢ 6 nI AT, ZE TR M T AR T R TS
ey TP W SRR TS Yoty F i K, ok 46.12% , Foik
& TN 28 30.20%, 14 HE il i K 1) COD XK 44

® 6 HMBERWEIESRMAHE R ErRHERE
Table 6 The emissions and emission standard rate of agricultural

non—point source pollution in Suzhou

IREEFZ A O/IN, h 23.68%
2.3 TR TR ER T XU 4 4T

HRAE I 2565 K AR B bR i (32 7)), J5 M
Al T IR 5 Gl a B 2R K TR B R 2.6, 7E
FREETSYLKSE . T RJERY S AMEIX, TR AR LT A
BTG KRS AARECN 1.6 B 1.9; 5K K Hk i b h
Eim gy KRR GAREC 2.7 AT MR G Y8 T
PG YL X, KBS A A 5 Ao 3.1 F115.00 0
HIERET, KREEGHREGR A 15.0, 2™ H 5 Y4k
(P=3.0)11) 5 % , 2 75N ol A b T I 5 G XU Fe 1 1)
X .
24 RAUEBESERSEFHXER

SIS IRCIN L I TN R & SN AR
KA AR B 5351 65.5 J7.32.2 J5.25.0
73 18.0 T ou A 29.6 Ji 06, & B () Z MR K, Hrp
T X e o (A COD VA BB A= i, K&

X Ja, COD/10° m* TN/10°m®  TP/10° m®  j31/10° m? ﬁii@ﬁﬁ%?;ﬁ\:’ﬂﬂ%( ﬁff ) ) ﬁj\jnjljj\iﬁj 326.0.16.7 4.3
ST 2 000 3886 4873 10 759 .
B A4S kg A T 4 B ) AT e

o L NY A PAE R PR A A TR
- 66 1535 193 4936 PRHEFAARH , A COD B BB R RO
L 0 1am 1sis 33 H7E 21.9~39.6.54~7.5 0.6~1.1 kg~ A~ il 1.9~2.1
Kt 4186 2142 5475 11803 kg N7 2Z 00, AHEETT T, BT A A4l i s G
BF(AT) 8 563 10920 16678 36 161 Hei Al ,COD . BA . BB & =m0k
SRR AT H/ % 23.68 30.20 46.12 100 21.9.5.4.0.6 kg A~ Fl 1.9 ke A,
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Table 7 The water concentration and water quality index of agricultural non—point source pollution in Suzhou
b HEAKAR R /mg - 1 IKJBTHEEL
i COD A S AR coD A ps¥id AR SRR KBS ST
TR TTIX 17.3 1.9 0.3 0.5 0.9 1.9 1.5 0.5 1.2 1.6
HETT 35.7 3.6 0.6 0.9 1.8 3.6 3.1 0.9 24 3.1
TR 31.9 33 0.5 0.8 1.6 33 2.6 0.8 2.1 2.7
Eilimi 17.4 22 0.3 0.7 0.9 22 1.7 0.7 1.4 1.9
KA 305.0 11.3 35 3.0 15.3 11.3 17.6 3.0 11.8 15.0
Sy 415 3.0 0.6 0.8 2.1 3.0 3.0 0.8 22 2.6
18.0 - 350.0
COABEA —
160 oo AHy 8k /A 300.0 -
L 40} INCEC 3
w20 & AJycop 250.0 E
[@ 100 1 B ABRARHO 200.0 @
L i
T 80| 1500 &
= =
260 &
& 11000 ¥
Z a0t =
2ol 1500
. —l
0 0

TN AT

kT

By pNnf]

1 EE(H)AHFEYTES AHRRE = EZ BHX R

Figure 1 Relationship between per capita quantity of pollutants and per capita agriculture, forestry, animal husbandry output value in Suzhou

[FIEF, T3 JCAR AP (B A2 (% COD | EVA | BB
KT, 0 h 1455 7.4 kg- Tt 1 1.9 kg 7
I (36 8), FRPIIE COD, S HAhHLIX 1 4~5 1%, Btk
A X [ 2 £5 %, AN TF COD FLERE, KO
T3 TCARMRB™ (™ Az 1 S AN 1 Il X {FL 5
M 25 B (KO T3 TEARMA™ (7™ A 2 A IEA R
TE 1.8~2.2 ke 1ot Z A,

3 He
I T A TR TS G R i, R IR . AR
58 TN A K B S R R A T

Table 8 The pollutants per agriculture, forestry,

animal husbandry output value at all area in Suzhou

TI ARG He 5 9 W kg - 7 o0

P COD TN P SR
TR X 315 6.1 0.8 1.9
AT 34.2 6.5 0.9 1.8
KT 314 6.3 0.8 1.9
B iy 25.9 6.4 0.7 22
KA 1455 74 19 2.0
FEE 50.7 6.5 1.0 1.9
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R FEZORIEZ — , BRI T AR M A A it 52
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