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Abstract [ Objective ] In order to study the interannual change trends and laws of agricultural non-point source pollution in
Shanghai in recent years, analyze and evaluate the effectiveness of agricultural non-point source pollution control, put forward the next
stage prevention and control of agricultural non-point source pollution in Shanghai, so as to provide a theoretical basis for the prevention
and control of agricultural non-point source pollution in Shanghai and the implementation of rural revitalization. [ Methods] By using
inventory analysis approach and equal-standard pollution loading approach, this paper studied the interannual variation trend of the total
amount of agricultural non-point source pollution pollutants and the equal-standard pollution loading in Shanghai from 2011 to 2021,
analyzed the non-point source pollution of livestock breeding, agricultural planting, aquaculture and rural domestic wastewater, and
calculated the emission intensity of pollutants and industry. [ Results]  The results showed that the emissions of COD.,, ammonia
nitrogen, TN and TP in Shanghai had decreased by 53.55%, 33.25%, 57.69% and 57. 89% respectively in the past 10 years. The
order of equal-standard pollution loading was TP > TN > COD., > ammonia nitrogen. The emission intensity of livestock and poultry
breeding, agricultural planting and rural domestic wastewater decreased by 76.95%, 25.92% and 19.91%, while the emission
intensity of aquaculture increased by 6.99%. At present, the main source of COD_, was rural domestic wastewater discharging, the
main source of TN was agricultural planting and rural domestic wastewater discharging, and the main source of TP was agricultural
planting. [ Conclusion] Therefore, the emission control of TP and TN in planting industry, the emission control of COD, , ammonia

nitrogen and TN in rural domestic wastewater, and the emission intensity control of aquaculture should be the focus of agricultural non-

[WFBH] 2024-01-15
[EEMEE] WA (1993— )3, Wik W55 1) 7K IR 3, E-mail :453443072@ qq. com,,

— 124 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 44 /No. 2,2025
February 25th, 2025

point source pollution control in next stage.

Keywords inventory analysis approach equal-standard pollution load agricultural non-point source pollution interannual variation

Shanghai

VLA R, T A Al 2 5 K i sk 3, < gk
KENZES IR W ERIEECHERAANL,
B, A0l 803 1 % SR AT SR T W 5 AR S B 5
TR 25 A A U B R o VRS AR 68 K Jre i)
BLGERE 1, Al TR 15 Y B IR T4 8Ok B sz 31 4t
SIREAHNCE S T, Al a0 I8 T5 Yol & sk 52
M T o] 249 6 Al T R R BRI R, Y
B, ARV T Y5 75 G ) A SR B 52 i Bl —
S BRVE IR, WP KA T | AR A AR N2 S5
WAL T e E M R E AR S E R K
AI7K BEAL TR KR & B R b KA B2 %
X N IS i R ) 1l Jal L 7K B /b | - AR ik DL R AR
BRGNS, 2017 4, 5 4 75 gL £
NIy R Ak B A Tl sk R R AR — K
15 YR

S AG L AT S A EF U o A A 3
o b X G G e R ERBE IR R RS
Y A TS LISk A AR AR AT H X BT R P
FZ A R E K E RS,
FEAE R B SR A K= IR AT A
WG Ak, 2T Hudss A 3 H XN A b T R
15 Y ) Ok MG R 224 H TP T KE i oE
TAE, i SCHR BT & B, 2016 4F, 3535 450 BF 5
FH 2004 F—2015 4F J5 P A M 1A 55 G HE R I
> ABTG YR IR EN W 24152020 4F 88 7 A 45O
WFFE R0, 3 8 IR0 SRR b J2 K Y B 5 ek
VR 52023 4R HekAE T ST I, R RE AL T ERIT = £
D Hb DAY AR = 4 A5 B 2 B TR R A AR
TR VR T G [l UK TH 43 ™1

VA TR 5 R B T SRR b X HLA
ARRE R LR b N ORAL B ARRHIE , H R 2 KR 4 5%
RIEKTAL o AEAEGAM IR Ml A A B3]
TLANES T NRER, A 1 W75 Y ) U
A 2278 HKIREE K A 2506 A b 1 55 2% B4 i)
o7 SRS

B UL A TR TS YL 1 o B T R A L 2R
HRA TE T R BGE KRR TIRE X R b
HFEE RS (CIS) S5k, Horbll 1 P15 YL i 5

AW RS 2 A5 Y o i R ] A B ) I
VNV ST AN AyS B~ 2 i B = VAL SRR E I Rala cb %
G Y HE R Z 18 56 R AT ik, R T
HA 0T 7 %5 X S BRI, 78 52 BRI ]
A HRAEE R B AR B 5 DA BA A 35 4 (A A
PO FEBZ I SR DU R, % BRSO
S THT VR b S BT 5T X A T e e T,
AR SO B4y B vk AN S b d5 Ye ufar i, R T
2011 4F—2021 4F L i 27 Rk AR A 15 YL 1k 2
TR (COD,,) VEA A (TN) FLEHE (TP ) 1) HE
T AR TG Y B g e DA S HE IR B AT A Y
VR A5 A0 BE AT BT AR B AR AH AR o5, DRI 24 T A A T U5
15 Y IR AR A e il T ARl T IR TS YR
PR PR LA 2
1 AARIKREIERR
1.1 HRTFHER

VR R B KA 22 L 3R T R LR Y
< e sl TR 23R IR & DX 3 28 0 v o i K
JRRRIEHL, 1K = MY e—&B 4, b Ak
FAT A CURUR RIS AR 2 11 1) AT, 3 A
W JR AL A = KPR A, T RS R AR, 2011
AE—2021 AE T AERE T 2488 1 000 mm,, b VAT 18]
RZ KN A, BE KRR 697 km®, 2 5 42
TR A 1%,
1.2 HiEkiE

AR ST AR 1 B AR 1 B9 I Sk BdE 34
HET 2012 4F—2022 4E( BT GIHEL) .
1.3 HEMRH

R 4 [ e A e 2 4 ) 1 Ak U8 ™= HE TS
FEFME X, & &AL IR HES REUR 5
FAAEIE AR A AR T B E g R R
15 Yy A BRI FH 18308 7 20 Ah PR it T ol oA
2 BRI I B A HE R B AT T s e i, FiE
b U HE L 28 5088 - 35 RTAERE R A S A A T
TEAAE T Vs A sl B 77 T AR K, Bl AR AT A%
FE B 7 5 35 AR RO 9 2R 1 A i 4 ol R AR
YA R (IS ) FRORT el i HE S (TR ) R AR
Py o K= IR HETS R BURAR 76 15 H FRAH A = 4%

— 125 —



wOAELX B AR, A
T AR AR TS Y A A PR AR AR o B Vol. 44 No. 2,2025

PER FRBEAE " 1 K S AR s e it b, 28 COD., RV TN FI TP i R E 5 5% 2017
ANTFIHERCOR B B R CE A R S A (O AR TS G PR A ) WAL IR HE TS R BT
BLFEHERC B AR [ KoK SR A SR04 ) ARk RS Sk et 2 46 A HE i 3R B B (e
PRI PRI e, AT mis iy k1 PR,

F1 BREPHERS

Tab. 1 Discharge Parameters of Pollutants

SRR HAl CoD, AR TN TP
B EMBAL SIS RV [ (kg 3k ™) B (kg B ] LA 2.0527 0.055 6 0.2279 0.035 6
Wy 47.308 7 0.080 5 2.392 1 0.186 6
¥ 4.400 0 0.0329 2.280 0 0.450 0
e 1.165 0 0.002 5 0.275 0 0.1150
Pkl BB R B (kg-hm™) FEAEYHE R - 0. 847 6. 055 0.767
el it - 0.617 10. 986 0.179
KT FRIEHES BB (kg-t™") - 34. 446 0. 655 2.299 0. 358
S AT 5K HES RA (g N1 -d7h) - 43.1 2.7 4.61 0.31
7E:1 hm*=10 000 m?,
1.4 SWAE Ny—RFTHEAEN T, A

L4 1 TS VU i 1 ASSHES R (And)
ASCHE RN TRIEATR, 25 4 20 Jonhes B 1,42 SEERIGRGUATE

M BN XF 2011 42021 4R [7 75 ek AT AT ARG S 1%) h05 e  fi

1) COD,, R TN TP BGHEBCREIE T T30 IR LABE L) LAl RBE VPl 085 S B 55

SIRTACI RS IR UL A S TS AR S LR IR (6)

BT, BUAHIS AR I (1) ~58(5) .

_ Qi -3
Q=0+ 0, + 0, + 0, (1) Po=g 10 (6)
=X, X . 2 N NN
Q=g ey (2) Horp, P——R0V TR TS e ¥ i 955 bR 15 e B
QrizAgxei (3) P arll=] 3
Q. =Y, x9, (4) e, m s G IR r
Qdi — NP X &, X 365 (5) Qt—ﬁﬂkﬁ/ﬁ(’im l E‘JﬁFﬁii,kg,

C,,—159W i 1 T 28K BFA A v Y b
BR{E (COD,, <20 mg/L, A < 1.0
mg/L,TN<1.0 mg/L, TP <0.2 mg/L),
S22 (rh BN B LA [ 3 2 K PR B8
FRiE) (GB 3838—2002) ,

1.4.3  HEBGRERZE

Horfr s QA TS B ¢ BRI kg
0 —— BB AT | HHEACH ke
Q. — RIS e 1 (OHERCRE ke
0, —KPEFEIIT e 1 IOHERCRE ke
Qu—AKH LTI ¢ HOHERC: ke
Xo— B BRAAA j HOHERL, % (F) ;

o, —— B B HII J B T5 e i mzfi 7
HEMC R B, kg 3B kg/ P L

A, — A BT R b’ St By — Al TR HHE R kg hm
oAU R LR B o 05 e i A —— B K B EBL hm?,

(iR ) BEL kg/hm’; 2 BRI

Y,—— K FRFE R H 2012 4F—0002 4E( FHETTGiHHAE2) A A
8 — K FILLMTSIN L HHSREG R RS O AE BRI LU 36T

— 126 —



Hr

KoK
WATER PURIFICATION TECHNOLOGY

Vol. 44 /No. 2,2025
February 25th, 2025

ST 24Tl LTS G HE R 83 S5 ART5
Yutfifar s A0 BT DT AR AT L B s Y iy 1) 4
Bt far , ST HLEE A HTATAL A5 e sk . B,
TR 2011 4FFN 2021 4F (44T S35 Y U HE s
B s T Y AR AL R T4 S B 45 R 4R
HR TR ) R L L
2.1 EiETHITEKP FERHEFIE

A 1 AT, 2011 4E—2021 4F i 4505 YL
Hef A S BT R B 38 2 ) R R S A T 4R
PERLE KRB, RRLP A RAF (R >0.94) , 2011
42021 4E, BT COD,, HE & B 2011 4E 1Y

E1 (a) COD,

(b)YEZE (c) TN (d) TP HEjif i

11.69 J7 t F &3] 2021 4E 1Y 5.43 T t, FRIE A
53.55% ; EAFHEHCE I 4 090 t F[EF] 2 730 t, [FE0E
4 33.25% ; TN HEffcE: N 2.60 J5 t FF&3 1,10 J7
t, B UR R 57.69% ; TP HEL A A 1. 14 J7 ¢ T FE %
0.48 J7 t, [ 0E N 57.89% , ARYE( LT M ELAR B
N B, 2021 47, 4T S EE W R O T2
JK BT (5 80. 6% , %8 2014 4E FTF T 55.9%, %5
SCE GBI HE R R IR AR V) G o O T AR T
A TR V5 Y HE R R [ X b R K PR
1 5 R TR B SR

A
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Fig. 5 Pollutants Discharge of Rural Domestic Sewage
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Fig. 6 Trend of Equal-Standard Pollution Load of COD;,, Ammonia Nitrogen, TN and TP
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