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Modeling Impacts of Cropland Non-point Source Nitrogen Pollution on Groundwater in a Suburban Area of
Shanghai, China

HUANG Xiu-mei, SHEN Guang-rong", ZHOU Pei

(Key Laboratory of Urban Agriculture(South ) of Ministry of Agriculture, Shanghai Jiao Tong University, Shanghai 200240, China )
Abstract ; Non—point source pollution has been recognized as a major factor causing groundwater contamination in suburban areas of Shang—
hai. It's crucial for mitigating the groundwater contamination to quantify leaching losses of nitrogen(N) from the agricultural fields. This pa—
per reports a study on N biogeochemical cycling with field measurement and model simulation for a typical orchard planted with peach and
vegetables in Guoyuan Village, Xinchang Town, Pudong District, Shanghai. Samples of surface water, groundwater and soil were collected
and analyzed to obtain N contents in the agro—ecosystem. The results showed that both of the surface and groundwater were polluted so seri—
ously that they were not suitable to drink. The average content of total nitrogen in surface water was 6.34 mg+L™ and 16.85 mg-L™ in the
groundwater, both of them were over the standard of Grade V surface water( <2.0 mg-L*) according to the national standard(GB 3838—2002).
In addition, the content of nitrate nitrogen from about 20% of the sampling sites fell into Grade V groundwater (>30 mg-L™") based on the
national standard(GB/T14848—1993). Two models, a process—based biogeochemical model DNDC and a empirical hydrologic model L-THIA,
were employed to interpret and extrapolate field observations. The modeled results indicated that about a half of the total N input of 581 kg
N-hm™-a™ were absorbed by the crops and lost as N gases, and about 293 kg N+hm™-a™ were accumulated in the soil and hence became
available for leaching loss. L-THIA simulated N losses through leaching and found about 1.7% of annual accumulated soil N leached into the
surface water via the surface runoff and 5.8% to the groundwater and 3.5% in the soil liquid phase. The methodologies utilized in the study
could serve groundwater pollution mitigation related to agricultural production in Shanghai.

Keywords: L-THIA model; nitrogen content; non—point source pollution; DNDC; peach orchard
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Figure 1 The location of Guoyuan Village & distribution of rivers in peach orchard
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Figure 2 The distribution map of sampling sites
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Table 1 The management measures of the peach orchard

Aty B
1 JEAE(RAHE 750 kg-hm?, G HLAE 15 000 kg-hm™) , FEHAHE
3 HAE (A AR 600 kg-hm2)
5 MR (548 600 kg-hm™) , B BBk
9—11 EM/NER
10 TER , TREHA
11 A (2 A AE 545 kg-hm™)

E:ERIENEE RN 15%; AIEME YRS 8 725.0%, B
£4 0.45%,

1.4 ARFZ*

YER ARG X Hp ) B X3, 0k el — AN A X 2
SR RGBS KRR E A A BRIk
My R Tt B R Ak e N B S KRR R
SV R . B, AR50 Bl A YRk fh 1
AL (DNDC) 2 215 4t bk e 38 4 A B PR AL
il , SR P A R IR TS Y A S A TR A B bk el - AR
HRST ARG S5 A RS E TR A S Bk A S R
St R A LR Dbk [l 335 Fn SRk 2 AN
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T,C AN AR IbF IR SR, HTHRIEAR
5 JeR UL B i AR v Rl B AR AL, HE T 4 HT R R A
PRREE, HeanpE e s Ba O Ou ke 4% C AT N
BRI, i — P BT HAR R P A A =
PRI
1.4.2 JE S URT5 Ye b frpE 7Y

A HAR 2 B A DL ML T A5 RS Yl A S
HE, HIEABRRE TR E— 8 24/
TR, AR I H TS YL By H R R R LA TR AR ey R 2
H5RIBRGSMGRMAA R, KK SCE PR
(L-THIA)5 GIS Z&5& , R4 R 5 . 1A F 27
A HEAY, AR AR R IR B A E S IS5 e b far™,

AT A2 X Bk ] G 1 A R T R AR AR , b
TN ZR THD 2 S R X Al el I vy (2 L, Bk Il N 3
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0.18 mg L, B KAE K 45.41 mg-L7,
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Table 2 The input parameters in DNDC model

S8 HufE SRR
S&158 TRLBE I R & B B (k%) WARFRS G
MK & F & /mg N-L* 2.53 SCHER4]
RS H NHy/pg Nem 90 ety ol
CO, & 7/10° 350 M4 4 e vy
TEARGER HHElg-om® 1.33 SCHR(18]
T it EF P E Ll
+HEA BB (SOC )/kg C kg™ 0.022 SCHERI19]
FRBIE (pH) 6.80 LA
fEYfE B YE B B /NS S A
AR £k THAA
HEKSH HAEE (BE) EF P E Ll
RHAEHEER A BEIK SCHR20]
MiNEE kg N+hm™-a™ HAHE 374; FHUE 150.62 SCHRIL]
TEWEREK B2 K 3CHRI20]
FEFFE H LB HEAR/100% , /N 32/0% ScHE A
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Figure 3 Nitrogen content in water of the peach orchard
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Figure 4 The distribution maps of runoff depth, TN & NO;—N simulated by L-THIA
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