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Abstract: To accurately identify the sources, spatiotemporal distribution characteristics and key influencing factors of non-point
source nitrogen and phosphorus pollution in the Sihu watershed, it provides a scientific basis for water pollution prevention and
control in the basin, and addresses the prominent problem of lake eutrophication in the current watershed. Taking the Sihu
watershed as the study area, a SWAT model was constructed to simulate the spatiotemporal distribution of non-point source

nitrogen and phosphorus pollution in the basin. The results show that the model has a good fitting effect on runoff, total nitrogen
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(TN) and total phosphorus (TP) in the basin. Temporally, the TN and TP loads from 2010 to 2018 first increased and then
decreased, reaching a peak in 2016, followed by a continuous decline from 2017 to 2018, with the characteristic of "high in flood
season and low in non-flood season" within a year. Spatially, the sub-watersheds with high nitrogen and phosphorus loads are
concentrated in the middle and lower reaches of the basin, namely sub-watersheds 11, 24, 25, 32, 33, etc. Cultivated land and
water areas are the main pollution sources of nitrogen and phosphorus in the basin. The spatiotemporal distribution of nitrogen and
phosphorus pollution loads in the Sihu watershed is comprehensively affected by runoff, land use and rainfall. Temporally, the
flood season and spatially, lakes and agricultural areas are the key points for prevention and control. Pollution loads can be reduced
by measures such as reducing chemical fertilizer use, controlling the scale of aquaculture, and protecting wetlands.

Key words: Sihu watershed; SWAT model; distribution simulation; nitrogen and phosphorus pollution; Changhu Lake; Honghu

Lake; environmental geology.
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Fig.1 Location of the study area and distribution of the water system
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Table 2 Parameter calibration results
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Fig.3 Monthly comparison between simulated and measured values of runoff (a), total nitrogen (TN) (b), and total phospho-

rus (TP) (c) at the control section of Futiansi station
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Table 3 Statistics of station simulation accuracy
I 1 it H eI BE3n 1 < I 1] SgE| ik RO ti =
R* 0.88 0.83 R* 0.88 0.82
B NSE 0.88 0.79 7 NSE 0.83 0.74
PBIAS —2.1 13.5 PBIAS —2.6 16.0
R’ 0.81 0.83 R* 0.80 0.82
HEW BAR NSE 0.61 0.65 Loan 1G] B NSE 0.63 0.71
PBIAS —15.14 —21.63 PBIAS 16.59 19.06
R* 0.84 0.88 R* 0.71 0.82
pER i NSE 0.68 0.67 pEx i NSE 0.61 0.70
PBIAS —20.51 —20.32 PBIAS —9.53 12.70
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TN.TP i faf 28 b e 5 — 30, B RIS hegh BT,
2014 4 R0 B T RE L 2016 4R Ik IR M, JR B A0 ITE 7 1Y
RHIE .

I (PR 1) 0 2010—2013 4 TN TP 7 fif
A S5 B8 43 50 oA 38.7 %6 5 32.1%6 5 2014 4F A2 ¥ T ik
A F2 A, TN TP 17 a7 43 31 48 2013 4F F B 22.6% .
22.1% ;2015—2016 4F 1 far - IR [0 FF, 2016 4F ik £
58 WA, %5 2010 4F 43 Bl 3G K 162.4 % . 140.5% 5
2017—2018 4F i faf & 25 T B, [l v 2 $3% 2011 4F
IKF .

KW AR Al B U R IR 2P, B 2010—
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41.3% 5 2014 4 TN, TP 1 fif 43 5 4% 2013 4F F %
30.7% .36.6% ;2016 4= iKW 5% WA , TN TP i fif
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(2)4E N 724k .2010—2018 4F K 1 K w1 (3 15k
) A AR X TN TP ¥ e 67 ff 19 4F 14 728 1k 4%
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Fig.5 Annual variations of runoff, TN and TP loads in Changhu Lake from 2010 to 2018
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Table 4 Classification of nitrogen and phosphorus nutrient load levels

A R RN 43 b o
TN(kg/hm?) <10 10~30 30~50 50~70 =70
TP(kg/hm?) <1 1~4 4~7 7~10 >10
71 fif 588 9 Lds) h g Lid i

x5 DREETHAARBABTLEANT
Table 5 Nitrogen and phosphorus pollution loads of different land use types in the Sihu watershed

+ [ TR A H TN TP
2 (hm?) (%) i 1 (1) (%) g 1t (1) (%)
B b 727 020.0 71.1 6105.1 40.7 891.8 41.1
K38 181 953.0 17.8 42751 28.5 629.2 29.0
T H 79 719.0 7.8 2 340.0 15.6 334.1 15.4
Al S+ 34 085.0 3.3 2 280.0 15.2 314.6 14.5
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F6 MARBEABATHANTRIEGR
Table 6 Information of the Top 5 sub-watersheds by nitro-

gen and phosphorus loads in the Sihu watershed

KB PR AR YRR Y
FUBC A S BEM W TN TP

5
B % om om0

hm?) hm?)

1 32 98.0 1.4 1055.9 89.3 72.8 10.4
2 11 87.7 11.4 950.7 52.8 53.0 6.9
3 24 474 50.0 1056.0 624 57.9 8.5
4 25 45.8 54.0 1056.4 76.1 77.6 10.9
5 33 27.4 60.2 957.1 74.9 72.6 9.2

F7 MW#EREEFRBAAETBX TR
Table 7 Administrative regions and river reaches of each

sub-watersheds in the Sihu watershed

Z;Ej K W qﬁj FEK R
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12 W P 36 ] 30 WiMIH LR
13 Wililx P E TR 31 WEAT PO TR
14 WL KT 32 kT L)
15 dAT PR TR 33 WoAlH PO A TR
16 dET PR TR 34 W SRR}
17 R RS 35 WA AR
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(2) %t X Al 376 2l DX, R B 4% i SR 5034 o L
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T2 ALK 1At w5 Bl Ak AL 15 4 25 it FH 56
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