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Simulation of non-point source pollution of nitrogen and phosphorus in Lake Nansi water-
shed using SWAT model
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Abstract; SWAT model and measured data were used to simulate the Non-Point Source ( NPS) N and P pollution from 2001 to
2010 in Lake Nansi watershed. The spatial distribution of the pollution was analyzed, and the contribution of all the rivers in water-
sheds to the pollution of Lake Nansi were calculated. The key areas with serious pollution were distinguished. The results indicated
that: (1) typical watersheds were simulated with SWAT model, and then the derived models were used to simulate the Lake Nansi
watershed. This method can not only improve efficiency, but also with higher simulation accuracy. The simulation results in the
east of the lake were better than those in the west part of the lake, which indicated that SWAT model was suitable for the hilly are-
as. (2) The NPS pollution was serious in Lake Nansi watershed. The nitrogen loading exceeded the criteria in almost all regions,
and the phosphorus loading exceeded the criteria in more than 40% of the region. The NPS pollution was more serious in east than
that in west of the lake. The Guangfu River watershed was the major contributor to the NPS pollution in Lake Nansi watershed.
(3) The soluble nitrogen, flowed into the lake through streams, is the main form of loading in Lake Nansi watershed. While, the
P loading in Lake Nansi watershed was mainly in the form of adsorption, which ran into river with sediment.
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Fig. 2 The calibration and verification of annual runoff in Si River watershed(a)
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Tab. 2 Evaluation of simulation of annual runoff in Guangfu River watershed and Zhuzhaoxin River watershed
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Fig. 6 The distribution of NPS nitrogen(a) and phosphorus(b) load in Lake Nansi watershed

SRR ST 7 A PR , —FP O RS , BEAR R AR 5 — b o RS, BEVR VD HE AT IE. Ry itk
5 3 KA ST — BRI T AR SRR BE TR A 2, XA

Tab. 3 Correlation analysis of the values U ARG R T AR BT, AR AR
- 0 oy am RARPHRAE 0. 01 K P 5 3 EAH G, AHC R BN
0. 733, T A= YHAHICHER 225, AH O R AL N 0. 089.

PUL1 07667 07337 02517 iSRS LS (RIS D) 0

v : 0-089 09707 gy (AT HLED Be/s BBEA™ W AEAE 0. 01 KT T &
- : PO BB ACRECY 0970, PR X R
il ‘ 0.010°F 5 i 3 TF A 56, M2 4 56 & Bk /b, 00

3 FRIRAE 0. 01 RSP AT 0. 251 33X 1 A 42 PNy B 67 77 IR S 25 (A L AN 4



& FF AT SWAT B A 49 dy g 31 7R 3k &R RUBE 5 88 241

i) 2 i AS B (R 3).
3.2 FiMimimisIE miRS R m R

9 PO )L 8 N 1805 2 TR P 95700 1) OIS e ) = 2 DTk . g P08 3 N R B T8
PRI R TP, R T 300 A 2R LA A A5 T 2 T8 AR R A8 TR KT O DR O I 2R 1 S SO0 A i Y
A R b /SR TRV TR AT S N /@ ol = R R B/ e A W (237 e L R R 2 A2 SR TR RS AT 2 S TR LRI R 2
R AT, SRS A, AR O 5N S R AT AR IS R T I P, JH A LR I IR SR T kAR e A,
YR URBOH AL AR TR i R R P E T e, A XN (R 4).

4 AT UL IO R DU IR AR TS Y B TR
Tab. 4 Contributions of all river watersheds to NPS pollution in Lake Nansi watershed

R BATIHR/ % EBESTHCR/% piiRE BATTRRE % BBETTERR/%
WG W R LN TRE 7.26 4.90 W7 07T 3 e 9.91 5.10
B I 9.59 9.14 DEIRF ] i 13.80 12.30
TRAHT 7.34 11.88 1 Byl it dsk 12.05 9.80
PRI 5K 0.08 5.65 R | RUATIR R 3.49 2.16
] i da 1.58 2.56 IS ] i e 5.67 4.78
DR ERLINTRC 2.18 10.94 B 0] 4.42 2.59
TR 11.32 2.38 BB At Ak 6.04 5.72
HE /N 0.36 0.47 [ERURTIN R 3.25 1.70
J58an 39.71 47.92 He /N 1.66 7.93
Bt 60.29 52.08

3.3 FmiREBTRXEXIAZ
X T 99 7 s Rl B A A T T, AR R T B0 L ) 7 [ 0 o B A 8 A 22 ) 2001
AR AT (b 2K IREE AR E) (GB/T 3838 —2002 ) AN AR I R K TLAR ML) , 8 Bl DU 00 A 260 e 0
SR BEAT 702, B A SR AU R O B DX ASAI S T T ) T O 202K b S SRS R AR LR 5. IFSEIX
FE RIS Y SR X LI 7.
S5 MK IRIEE BT AR v A B AR FR

Tab. 5 Standard value of water quality level of total nitrogen and total phosphorus

&S 112 2 \IES V%
BA/ (mg/L) <0.2 <0.5 <1.0 <l1.5 <2.0
BB/ (mg/L) <0.02 <0.1 <0.2 <0.3 <0.4
T DU DAL S e R A e, R M DX ) B SO B 15 T 2 /L, IRV ROK AR . S SR JEE A

e P DX P 2 T AR IR Ak DRI A L ES T A (18] Ta) . R O I A S S AR R T 0. 4 mg/L i
DX 24 ST AR 40% X SETR AN VoK B bR, 2 B v A 7 D IR IRT I35 o ORI TR U Je | SR i
TR ) R SR IR e (] 7h)

SRR (mg/L)
£<0.02

£0.02~0.10
£90.10~0.20
} £20.20~0.30
= 0.30~0.40
= 0.40~1.96
= ].96~2.30
= 2.30~3.00
== 3.00~5.49

0 20 40 km

Pl 7 O O e S R R () FLEVBE (b) MR 732

Fig.7 Classification of concentration of NPS total nitrogen(a) and total phosphorus(b) in Lake Nansi watershed
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