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Spatiotemporal distribution characteristics and key sources of nitrogen pollution in a
typical agricultural watershed based on SWAT model *
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Abstract: The deterioration of water resources and surface water eutrophication threaten the health of the ecological environment se-
riously. Nitrogen (N) pollution from agricultural activities is an important source of water pollution. In this study, the Jurong Res-
ervoir agricultural watershed was taken as the research object, and the local applicability of the SWAT model for N pollution was
validated based on field monitoring data. In addition, the spatial and temporal distribution characteristics of N load and key pollu-
tion sources were analyzed. During the monitoring period, the annual N load showed an “M” type fluctuation trend, with a high N
load occurred in the flood season from June to September, which accounted for more than 84% of the total N load of the whole year.
Moreover, the spatial distribution of nitrate nitrogen (NO3-N) and total nitrogen (TN) load showed a trend of “local concentra-
tion, adjacent to water body” , mainly concentrated in the area with a high proportion of farmland. Farmland fertilizer is the main
source of TN load in this watershed, contributing to 49.60% of total N load and the average annual storage capacity of NO3-N and
TN was 9.98 t and 27.22 t, respectively. Our results can serve as a theoretical basis for the control of N pollution at the watershed
scale.
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Fig.1 Location of Jurong Reservoir agricultural watershed
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Fig.2 Basic data of Jurong Reservoir agricultural watershed
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Tab.1 Sensitivity of calibration parameters and optimal results

B ik BAME ORI BURME EBME

#W R__CN2 SCS 727 th £k 5k -0.53  -0.48 10 -0.49
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V__ALPHA_BF W« AT 0 0.07 1 0.05
V__GWQMN HRIZ B K27 A TR A KA B/ mm 213.48  334.24 8 282.43
V__REVAPMN RIZEIKZ R AT BN B/ mm 337.13  614.45 4 548.17
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V__CDN LS B R AR 1.58 2.08 10 1.72
V__SDNCO SE AL K A 1.00 1.23 2 1.71
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Tab.2 Model evaluation results

i A (2008-01—2010-12) AIFHE (2011-01— 2012-09)
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Fig.3 Comparison of simulated and measured values of runoff(a), NO;-N(b), TN(¢)
in Jurong Reservoir agricultural watershed
—
s 120 S0F ) ZZafA 108
’ > 45 —m— 2y 0.7 >
o _ 4ot los &
L5 % s 3sf 7 06 &
g Do or 105 &
1.0 & 25+ 0.4 &
i & 320- Jo3 E
0T losE w150 do2 2
] = 10 >
’ = 5t % —40.1 —
r dMuf 1 iy 0 L 1 1 1 0
1 23 456 7 8 9101112H 2008 2009 2010 2011 2012 4=

P 4 A Z K AR M I e S R AR I e AR N () FIAEBR 224K (b)
Fig.4 Intra-year(a) and inter-year(b) variation of nitrogen and runoff

in the Jurong Reservoir agricultural watershed

TN AJE G 4R A PRSI i 00 S AR 3R], 1 M7 U sl 38, =35 75 2009 4RHy . 7E4F JUE 1, 7051



ZHFF LT SWAT AEA 69 g2 AR W LIk U5 B B2 0 4 AR & K B IR AT 523

é

P NOS-N TN A P i 5 K AR SC I , HAHSG R B9 7E 0.9 DAL, (W] T AR R A -5 MK i 22 [1]
FETERR I IEA G R,
2.3 FIHER AR 1 = 8 5 4

TIAR R R A BRAZ AR AR A, RIRE S T i s DA 5%, AN R S i AT AN 7] B9 02 97 £ e
fiE. TS Sl 2008 — 2012 4R Lo AR 230 U G 1423 [A) G0 A1, 205 58 Sl /s U Bl A 2% 7 U A it 280 3% B
BATER N 22 5V BFOE X4 FIRBAR B AR TN L mrig i 2.67~9.28 kg/hm’, #{H ) 6.40 kg/hm’ , £
A b AR I L B o 191, FErp BT O DA 11, 12,16 57 sk, i 3 i b e T )
i FEITE 60% DAL, 2% il NOS-N B3 AR5 TN B 25 6] 73 A R AE S A — B0, #0 R B Jm iR 4k b, i il
KA AL

NO, N faf/
(kg/hm?)

TN fif/
(kg/hm?)
E92.67~4.20 E91.16-1.80
E94.20~6.52 91.80~2.21
m652-762| | 0 1km m221-3.00
B3.00-3.57

WN7.62~9.28

Pl 5 R 7 PR A AT G 3R L 97 4 ik 1) 25 i) A

Fig.5 Spatial distribution of unit nitrogen load in the Jurong Reservoir agricultural watershed
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