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Fig.1 Geographical location of Xiaoqing River Basin
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Fig.2 Boundary and experimental sites in Xiaoqinghe Basin
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Table 1  Soil properties in the three fields used to test the DNDC

model
R CRER AN ARV R
g P o) (@hke) kg (meke’) (meke)
W R 796 148 22.4 0.91 60.8 6.6
= Wt 833 134 21.9 0.92 90.8 6.6
6 L 763 142 21.59 1.26 112.38 72

R2 BRAIAREMMEEENEHEEEERRE

Table 2 Conventional farming management practices for selected
3 cropping systems

e B SR BHME EURN)Y R AHLSCY
A% HW AW AW (kghm®)  /mm (kghm?)
v Z/NEN10-07/ 06-10/
Pr HEk 0612 1006 1006 600 250 0
e KN/ 10-07/ 06-10/
BT 0eag 119 1006 550 500 900

6 BHMEFUN 0131 07-04  07-10 1465 900 6 000

Hi g

®3 FEZNE/BEERREMERIERERETE
Table 3 Fertilizer and irrigation management practices in winter
wheat/summer maize rotation field

i THEME

1EW >
Hi & (ND /(kghm™) Pk H#  /KE/mm
10-07 96 R 5k 1125 50
e PR A
03-28 69 JRE 03-28 50
07-03 86.25 JRZ 06-15 50
HEX 0726 345 JR% 07-05 50

07-28 50
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Fig.3 Comparison of simulated and measured water flux and
NOj5™-N leaching with DNDC
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Table4 Performance of DNDC model for two treatments of
wheat-green onion rotation system

Js N kB /(kg'hm™) KSR/ mm
SCME BTRME MRS SUME O BTRME A 22

CK 4.32 1.4 0.68 95.89 195 1.03

FP 20.35 20.21 0.01 91.6 129 0.239

¥ CK, FP 43 5l s BATR MGG AR B AR i Z8= 1 (S2IME-FEARUED
ERILER
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Table 5 Performance of DNDC model for different treatments of
facility vegetable field

s N 2t/ (kg-hm™) K3k R /mm
S B MR SEIUE BOME HEXMRE
CK 7626 1.4 0.98 341.76 322 0.06
FP 214.04 220.5 0.03 391.42 322 0.18
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Table 6 Proportion of N leaching to N fertilizer input in Xiaoqing

River basin
NETS TR (VI A

PIgIX 630 5993 10.5
A 9 047 99 661 9.1
[ERE = 914 8159 11.2
A=A 1980 11 650 17.0
J L 2184 21398 10.2
T 5111 46249 11.1
L 1499 9967 15.0
451 L 2287 19173 11.9

Mt 23653 222 250 10.6
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Fig.4 Distribution of nitrogen leaching and fertilizer application
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Simulation of potential nitrate leaching in croplands of typical watershed
around Bohai Bay using DNDC model

Li Hu'?, Qiu Jianjun***, Gao Chunyu®?, Wang Ligang~*
(1. Key laboratory of non-point source pollution controlling of Ministry of Agriculture, Beijing 100081, China;

2. Institute of Natural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: Nitrogen (N) leaching from agricultural systems plays a key role in the water contamination. Quantifying
potential nitrogen leaching at watershed scale is important for providing mitigation policies or strategies. Taking the
typical small watershed-Xiaoqinghe basin around Bohai Bay as an example, this paper selected the
denitrification-decomposition model (DNDC), combined with detailed soil hydrological and biogeochemical processes,
to predict nitrogen leaching of croplands in the watershed under the support of GIS database. The results showed that
simulations of the DNDC model was reasonable and had good agreement with observations of annual amounts of
leached water and rates of nitrate leaching from 3 typical cropping systems in Xiaoqing River basin. According to the
tested DNDC model, the potential N leaching loads ranged from 10.44x10° to 36.86x10° t, with an average of 23.65x10°
t in the watershed in 2006. Taking the amount of total N fertilizer applied 222.2x10° t in that year, the average N
leaching accounted for 10.6% of the total N fertilizer input. The spatial distribution of N leaching among all the towns in
the watershed varied greatly due to the differences in climatic conditions, soil properties, as well as farm management
practices, which was similar to the distribution of the fertilizer application rate. The amount of N leaching in most
regions mainly varied in a range of 20-80 kg/hm™. These regions mainly distributed along the Xiaoging River and
Shouguang city. The study also concluded that it is necessary to reduce potential N leaching rates according the practical
conditions in different regions of the watershed.

Key words: nitrogen, leaching, models, small watershed, croplands



