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Analysis of the Characteristics of Nitrogen and Phosphorus Emissions from

Agricultural Non-point Sources on Hanfeng Lake Basin

XIE Jing-chao'?, ZHAO Xiu-lan'*" | HE Bing-hui', LI Zhang-an’
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Abstract: To understand the status of agricultural non-point source pollution and to find out the primary pollution sources and the key
control areas in the Hanfeng Lake Basin, the discharges of total nitrogen (TN) and total phosphorus ( TP) from farming, livestock and
pouliry breeding, and rural living in thirty-two counties in 2015 were estimated using the pollutant discharge coefficient method. The
spatial distribution characteristics of the quality and intensity of the TN and TP emissions from these sources were investigated using the
GIS spatial analysis method. Pollution evaluation and source analysis were also carried out using the equivalent pollution load method.
The results show that the total loads of TN and TP in the Hanfeng Lake Basin are 2 721. 42 t and 492. 04 t, respectively. The discharge
of pollutants is the largest in the Nanhe Basin and the smallest in the area around Hanfeng Lake. The total pollutant loads from the
agricultural non-point sources varied greatly, with fertilizer application and livestock and poultry breeding being the main sources. The
contribution from fertilizer application is 76. 92% , which represents the primary source of TN and TP pollution in the Hanfeng Lake

"; thus, these

Basin. Among the townships, the equivalent pollution loads of Dunhao, Tieqiao, and Baiqiao are higher than 350 m’ -a "
are the key control towns. According to the results of the equivalent pollution method and cluster analysis, the 32 counties were divided
into four types of pollution areas. These areas are planting-livestock breeding dominant area, fertilizer-livestock breeding dominant
area, fertilizer dominant area, and heavily polluted planting dominant area.

Key words: Hanfeng Lake Basin; agricultural non-point source pollution; pollutant discharge coefficient; equivalent pollution load;

spatial distribution characteristics
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Fig. 3 Spatial pattern of TN and TP emissions from various towns in the Hanfeng Lake Basin

4 NEBREBESE TN, TP THEES BKRE

Fig. 4 Spatial pattern of TN and TP emission intensity of towns in the Hanfeng Lake Basin
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Table 2 Contribution of TN and TP from various agricultural sources in the Hanfeng Lake Basin

TN BTHk R/t

TP Tk &/t

-
s e EWRFE BEEA RNAE CRNEH EWET FEam LA LE TG
RN 75. 87 4.14 9.72 0.06 5.38 0.47 1.96 0.01
A 149. 94 4.44 1.51 0.16 38.85 0.53 0. 30 0.02
¥ &7 76.23 1.78 20. 66 0.10 3.49 0.21 4.16 0.01
K5 79. 87 3.23 40. 63 0.17 19.37 0.39 8.18 0.02
BREW Pl 49. 58 1.75 13.22 0. 07 2.70 0.21 2. 66 0.01
R 33.25 2.33 6.13 0.12 3. 60 0.27 1.23 0.01
M 2 49.97 1.58 — 0.10 7.39 0.19 — 0.01
JUEILEE  121.08 3.96 — 0.17 25.73 0.47 — 0.02
A1t 635. 81 23.21 91.86 0.95 106. 50 2.73 18.49 0. 10
MR 115.09 2.58 5. 60 0.14 17.94 0.31 1.13 0.01
I Y4 92.58 3.87 33.52 0.29 12. 64 0.46 6.75 0.03
B 130. 30 3.10 78.27 0.18 19. 81 0.37 15.76 0.02
A L 71.76 2.22 11.25 0.10 16. 45 0.27 2.26 0.01
[ RCIRRRE R 71. 94 2.67 14. 09 0.14 26. 65 0.32 1.95 0.01
SUFNEE 70. 27 2.33 22.90 0.11 9.30 0.28 4. 40 0.01
rhFR 103. 41 3.21 50.53 0.19 14. 80 0.38 10. 82 0.02
=rng 46.37 1.76 9.31 0.07 4.44 0.21 1.39 —
A1t 707.73 21.75 225.46 1.22 122.02 2.59 44. 46 0.13
Kk 54.16 3.96 25.48 0.13 7.49 0.46 5.13 0.01
Fies 44,27 1.58 22.83 0.10 15.02 0.19 4. 60 0.01
et 70. 86 3.36 32.77 0.17 21.54 0.40 6. 60 0.02
R 42.47 2.08 45.17 0.13 4.49 0.25 11.67 0.01
HEg T E 82.26 2.67 29.58 0.22 9.69 0.33 6.61 0.02
e T ??‘ﬁﬁ EZ 24.16 1.21 9.74 0.04 2.59 0.14 1.72 —
PaITE7 16. 02 0.85 — 0.03 2.21 0.10 — —
EE S~ 19.45 1.00 2.66 0.03 4.49 0.11 0.53 —
R 45.47 2.08 6.92 0.08 11.54 0.25 0. 69 0.01
H P 168. 95 1.92 20. 92 0.10 33.17 0.23 4.21 0.01
T AT 45.48 2.65 9.45 0.11 11.54 0.31 1.90 0.01
At 613.55 23.35 205.52 1.13 123.75 2.76 43. 66 0.12
WA 9.69 0.56 — 0.03 1.98 0.06 — —
- 5T 18.25 0.12 7.09 0.02 2.44 0.01 1.43 —
Pay/WEpTE] 2.39 0.02 — — 0.14 — — —
PR PR AR EE 83.45 1.28 3.77 0.06 9.17 0.15 0.28 0.01
FIRME 41.26 0.51 1.35 0.05 8.71 0.06 0.27 0.01
At 155.04 2.49 12.21 0.15 22.44 0.29 1.98 0.02
it 2112.12 70.79 535.05 3.46 374.72 8.38 108.58 0.36
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Table 3 Emission and equivalent emission of pollutants from

different sources in the Hanfeng Lake Basin
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15 YL

TN TP TN TP
AERHE 2112.12 1873.75 77.61 76. 15
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Fig. 5 Amount of equivalent pollutant discharge and equivalent emission coefficients of the Hanfeng Lake Basin
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Table 4 ~ Average values and contributions of different evaluation indexes in different districts
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Fig. 7 Spatial distribution of different pollution types
in the Hanfeng Lake Basin
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