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Abstract [ Objective]  Agricultural non-point source pollution poses a significant challenge to water environment management in
China. By clarifying the specific patterns of farmland drainage water’s impact on water quality, identifying major pollutants, and high-
risk scenarios, this paper provides scientific basis for effective regional agricultural non-point source pollution control and water
environment safety assurance, offering both practical guidance and theoretical reference value. [ Methods] The paper focused on the
rice-growing area of Huating Town, Jiading District, Shanghai City. From May 29 to July 23, 2024, during the main drainage period of
rice fields, 9 sampling sessions were conducted at 15 monitoring sites (6 paddy field water points and 9 river points). Chose pH,
ammonia nitrogen, total phosphorus(TP) , total nitrogen(TN) , and permanganate index as core monitoring indicators. Combined with
rainfall data, single-factor evaluation method and statistical analysis were employed to compare water quality data before and after
drainage, across rivers with different hydrological characteristics, and under scenarios with or without rainfall events, analyzing the

impact of farmland drainage on surrounding river water environments. [ Results ]  Results showed that farmland drainage caused
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significant deterioration in regional river water quality, with ammonia nitrogen and total phosphorus being the primary pollutants.
Ammonia nitrogen concentration exceeded the Class V standard by 2. 65 times, serving as the key indicator for sub-Class V water
quality. TP evaluation result exhibited the highest consistency with comprehensive water quality categories, indicating its significant
contribution to eutrophication. Rivers with different hydrological characteristics demonstrate distinct pollution response patterns: the
most significant response to pollution occurs in tributaries, while main rivers exhibited buffering capacity against pollution impacts
during rainless periods. Heavy rainfall synergistically amplified pollution loads through water recession, exacerbating contamination and
extending its reach to main waterways. [ Conclusion] A synergistic amplification effect between agricultural drainage and rainfall was
observed, with marked differences in pollution load responses across rivers with different hydrological characteristics. High-risk
scenarios mainly occur when fertilization is followed by heavy rainfall or concentrated drainage. Management strategies should prioritize

tributaries and terminal channels, while coordinating fertilization timing and drainage regulation to mitigate agricultural non-point source

pollution pressure.

Keywords farmland irrigation drainage; Huating Town; water quality assessment; rainfall; ammonia nitrogen
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Fig.4 Changes of River Water Quality Category before and

after Water Drainage
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Tab.3 Water Quality Classification Based on Ammonia Nitrogen

e Rl ﬁ;ﬂé‘iﬁ}— i Eﬁj%ifé— VU - ﬁfjﬁa%— wk - iR - -

TREM  RITAHE RN AW B0 LA =5 R BREH
2024-05-29 1 1 2 2 2 2 3 3 2
2024-06-04 1 1 3 1 2 2 3 1 3
2024-06-12 2 2 3 3 3 2 5 2 3
2024-06-18 2 2 2 3 3 2 3 2 2
2024-06-24 4 5 4 4 5 5 6 5 3
2026-07-02 4 3 4 4 4 6 4 3 4
2026-07-09 2 2 2 3 4 3 5 3 2
2024-07-15 4 4 4 5 5 6 6 3 6
2024-07-23 2 2 3 3 6 4 6 6 3
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Tab.4 Water Quality Classification Based on Potassium Permanganate Index

W ] ey - %é%‘?ﬁf— iz - BoEYE- WA ERE- EEE- A~ AR~

RN ETARE WA Tt JiRCo A T =% M BETH
2024-05-29 1 1 2 2 3 3 3 3 2
2024-06-04 1 1 2 2 2 3 3 3 2
2024-06-12 2 2 2 4 2 2 3 3 2
2024-06-18 3 3 3 4 3 3 4 4 4
2024-06-24 2 2 2 2 2 3 3 2 2
2024-07-02 2 2 2 2 2 2 2 2 2
2024-07-09 2 2 2 3 2 2 3 3 2
2024-07-15 2 2 2 2 2 3 3 2 2
2024-07-23 2 2 2 2 3 3 3 3 3

&5 LLTP HIEARFEMAIKBZS
Tab.5 Water Quality Classification Based on TP

Wl ] ey - iéjfg‘iﬂ - - BEyE- ESRE- mkR- WS- T~ AR -

TREES FATA B Bz T JiCo A FTosa b =S REME  BRETH
2024-05-29 3 3 3 3 3 3 3 3 3
2024-06-04 2 2 3 2 3 3 3 3 3
2024-06—-12 2 3 3 3 3 3 3 3 4
2024-06-18 3 3 3 3 3 3 4 4 5
2024-06-24 4 4 4 4 4 4 5 5 4
2024-07-02 4 4 4 4 4 4 5 5 4
2024-07-09 3 3 3 3 3 4 5 5 3
2024-07-15 4 4 4 4 4 5 5 5 4
2024-07-23 3 3 3 3 5 3 5 3 4

EE P 4 BRI 81 AR 1Y TS I W) S
SRR J5 22, 7 2R (1) o

1 N
2 _ 1 )2
o N;(xl vi)

Hopro? — B J5 22,
N —— B RO SR
TGRSR | AR
v, —ERE PO SR T A g b Y
5 A B
AR 6 FiR
F6 BWNERNTELER

Tab. 6 Results of Variance for Each Evaluation Index

(1)

P AR Ji# o?
HA 0.8519

i R PR A 2.913 6
TP 0.432'1

SRR TEREBUY 2R TP SR IR ER A8 8 3 1>
TR, TP PR 5K IRSER T )y 258N

G55 T ) POK IR GEAE AT LIS DR 458

(1) @R FBUK RSB ST AR, W
IIE] 2 R B K R B (5. 30 mg/L) h BRAE B e
BE-TCA M, B V RRHERR(E 2. 65 %, H 3%
SEOZWEK TS VIS, AL, s - =S4
TR -0 B MR 45 221 W T 7R R /K 3% AR I 4 TR 2 ]
PRI 2% V 28, R AL 51 & i /K i)™ &
WAL EETE R

(2) TP JZIK BT 2 B PEAN v — B0k 5 i 48 4 o
T 25T 45 R R, TP PR 245 R 525 A /K B2 B 2
B2 (07 =0.432 1) Fi/)h, Ui TP Bl ik i 5
IR HN RE ) — B e, RV HAfe o i R
At VAARE LB HAE Z Wi (a2 98w -5 47
O BERTE DA - RO ) SR AL FER, =
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FOKBRE 2 V2, R w3 i oo KR & B Rk
IV TE BT o

(3) FE i R R 48 B0 K 5 28 51 52 Wi 45 /N T A W
THT o 6 PR 8 50 s 0 B0 EKF IV 2R bR v BR A (10
mg/ L) , oA I PRIZAE AR AR T BOK BT B A5 L
TR XS A LTS G AR AR S

ZE b Aeme g TH 3 K R R 11 90T 3 K R Y B
FERIMMA BRI & EUE T K
JEZEN B T B TS Y T, T TP FE PR
EpK B EA fe i i — 2k X V5 YLRRIE S OK
e UM it FH 3 B v | D R R R AR G ISR
R AT Ay DX 3 A 1 V55 s ] %) o 5 AR i i
T PR I A 7 B LR 2R AR
3 Zig

KRR Gt T AEE A R K AT /K 5 i)
R, AR AKHT X A KR AR R (I~ T
25) AR AKIT IR 5 A 5 IR S Ak T0 A S K AR S ]
TEAZSM IR S KR IV ~ 45 V 2 i 3
TLAETCRE T B AT T AR5 M 28K T, SRR R SR /K
PR G St — L malis Y, FECE TR R
FEZEIV ~ VX —BLG ] BE 95 K 9% RN 4K 3 1) £ U5
TV T Y S AUV, , A 8 A% FE Y6k O b 38 ) | A= 7%
15 Y N E 2R AL R ZE G . K DB A G s
Wb A AT TP, Hrh & A2 S84 V KKk
MIAZCT5 S W), fie i I B MR B 3K 5. 30 mg/L, PSR
FEUH TR B K SCRFAE JE R i TS YRR Y BN R
TR S5 A EEe T s, RHR KI5 4 B
B—E MG EH

BT RIS AL, i Ak R /K R 3 7K
SRS, SR B DL R (1) Pk it IE 4 2
HET I - P57y it AT 5 AR | 3 G 7 3 W I R HE K S99 4
Hh it AR ek v v R S G HE T (2) ERE F S5 T
Z 15 B B 5% oy, SNSRI A S 3 2% o
W, R TH/ NI A TS Y2 8k AE 15 (3) ek
KRGS, A 25 1 SR AN T i, 7 R K PR AL
], iR K G R (4) T2 AR ST A
F,F s WIS 3 R HE 11 BRI KO, i o) A
FHR/KHER A WA, L g8 5 dE ik X Il i
TS YLA 5 H s AR 1 T SR TR AR

S 30k
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