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Assessment of non-point source pollution export from Zigui county in the Three

Gorges Reservoir area using the AnnAGNPS model

TIAN Yaowu'?, HUANG Zhilin®>, XIAO Wenfa® "
1 College of Forestry, Henan University of Science and Technology, Luoyang 471003, China

2 State Forestry Administration Key Laboratory of Forest Ecology and Environment, Research Institute of Forest Ecology, Environment and Protection, Chinese

Academy of Forestry, Beijing 100091, China

Abstract: Non-point source ( NPS) pollution has become a global environmental issue and a widely discussed form of
environmental degradation in recent years. Because of the nature of NPS and the limitations of assessing it through
experiments and field measurements, its management is highly dependent on spatial simulation modeling which helps deal
with the spatial uncertainty associated with NPS pollution. In the last three decades, several computer simulation models
have been developed to provide a better understanding of hydrological systems, sediment transport and associated pollutant
loading. Annualized AGricultural Non-Point Source ( AnnAGNPS) is a continuous simulation, watershed-scale model
intended to be used as a tool to evaluate NPS pollution. In the Three Gorges Reservoir area, non-point source pollution
studies are still in their infancy. Although soil erosion has been a major problem in this area, erosion studies are very much

limited to using the universal soil loss equation ( USLE). The objectives of this study were to prepare a database for the
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simulation of runoff and non-point source pollution using the AnnAGNPS model, and to assess the applicability and
predictive capability of the model as a long-term monitoring tool in Zigui county. The model was calibrated and validated
using observed stream flow and sediment load data from the Heigou, Lanlingxi and Shamuxi watersheds in Zigui county. The
calibrated model was then used to simulate runoff, sediment yield and nutrient export from the county. Digital elevation
models were generated from digitized topographical data. Based on critical source area and minimum source channel length
specifications, Zigui county was divided into 1966 cells and 986 channel reaches. Results showed that the model predicted
the runoff volume of the three typical watersheds within an acceptable range. This indicates that the SCS curve number
method used in the AnnAGNPS model is suitable for runoff volume prediction. Sediment yield predictions for the three
typical watersheds were only moderately accurate but the predictions were improved by amending the input parameters for
both the RUSLE and HUSLE sub-models. In general, the model performed well in simulating runoff compared to sediment
and nutrient loadings. For smaller events, the model generally over-predicted sediment and nitrogen loadings, while under-
predicting for larger events. The prediction for total phosphorus showed obvious uncertainties. The model predicted the
export from Zigui county in 2006 of 363 mm of runoff, 19.6 t/hm’ of sediment yield, 122 kg/hm” of total nitrogen, 28 kg/
hm’ of total phosphorus, and 581 kg/hm’® of total organic carbon. The simulation results were in accordance with related
studies and government statistics. As a watershed management tool, AnnAGNPS can be used to formulate different
management strategies for soil and water conservation in hilly parts of the Three Gorges Reservoir area with mixed types of

land use and steep slopes.

Key Words:; AnnAGNPS model ; non-point source pollutants ;typical watershed ;Zigui county ; assessment
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Fig. 1 DEM of Zigui county
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Fig. 2 Soil classification map of Zigui county
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Table 1 Soil properties of 21 sampling points of Zigui county

HOLB/ % R/ % W/ % 2/ %

FEnlS ABRG2om) /% 0 mme pi%

sampling Rock Coarse Fine sand  Silty sand Celay Organic Total Total Tatgl pH
point fragment sand matte nitrogen phosphorus  potassium
1 1.30 17.10 54.60 26.90 3.53 0.250 0.036 1.80 6.4
2 26.60 24.00 26.10 23.20 2.34 0. 150 0.040 1.69 6.7
3 65.50 23.20 11.30 1.31 0.080 0.026 1.67 7.1
4 15.42 6.39 28.76 49.43 7.83 0.332 0.049 0.86
5 6.32 16.03 42.86 34.79 1.34 0.075 0.09%4 2.64 6.8
6 58.40 9.80 13.60 18.20 0.74 0.047 0.020 2.26 6.2
7 2.80 1.50 24.00 44.30 30.20 9.58 0.441 0.082 1.70 5.6
8 3.60 30.70 46.20 19.50 1.80 0.105 0.040 1.33 5.5
9 41.70 28.00 16.10 14.20 0.96 0.047 0.015 4.65 5.1
10 45.00 19.00 2.40 34.10 22.90 1.27 0.075 0.028 1.41 6.2
11 14.80 29.30 40.90 15.00 7.41 0.290 0.030 1.44 6.5
12 2.69 1.21 16.95 42.65 39.19 1.09 0.063 0.029 1.68 7.2
13 1.40 24.50 34.90 39.20 1.51 0.092 0.035 1.38 7.6
14 1.04 56. 60 32.00 9.56 1.69 0.109 0.076 1.82 7.7
15 66.70 24.70 7.90 0.60 0.91 0.077 0.141 2.41 6.3
16 34.20 31.90 21.70 12.20 1.19 0. 066 0.086 1.19 6.0
17 23.00 48.30 28.60 3.42 0.191 0.045 1.16 6.6
18 12.45 41.35 33.19 15.10 10.36 1.88 0.115 0.136 2.21 6.0
18 0.50 20.50 48.50 30.50 2.98 0.182 0.048 1.20 5.7
20 0.50 6.30 39.60 53.60 4.22 0.256 0.053 2.36 7.9
21 1.40 12.60 37.60 48.40 1.82 0.102 0.033 1.20 5.3
1.3.4 +ibFIH

FRIFE TM (4. 2006. 6. 30 ) #2454 5 B I5OK R4 MR T & Ukl . PR AL BRARPF 2 ERDAS
IMAGING9. 2 M {5 B RGN AreGIS9. 2, B AL BB B 1:5 J7 MU 181 A 1 b B2 i K05 MU 18, 3 LA
B FRIERS TM SEBREAT IR DI IE % 21 TE 5 A9 288 SRR SR P M e e | TR SRS B Rl 5 b B, R4 T
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Table 2 Data sources for Zigui county

LSCUES ik VR Source %S Content H:WIJ
Data type Format Proportion
DEM W W }ﬁ};OOO HIE [l DEM 7K FE | o] T8 | % 1 150000
3|24 S B
15 Soil Rt ;iig%ﬁﬁﬂlb Nt T+ 1:250000
L e o g ACCHERAL PR O A R A
LHESH Soll parameter EE I G I O F R R SN
i )8 A AR 2 .
E R Landuse g EAREREET e o s e 2 150000
YEW Crop AR A RS S
% Weather Sk B (A R BRI o W -
Al 53

SCA B A RS2 3 BV A1 BE | HE TR ) P -

Agricultural management
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Fig. 4 Distribution map of daily amounts of rainfall and simulation runoff from Zigui county in 2006
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