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Abstract: Our objectives in this paper were to: analyze the characteristics of surface runoff and water quality pollution in the Danjiangkou
Reservoir area; identify the risk variables of basin water quality pollution and explore the temporal and spatial discharge rules of major po-
tential pollutants; estimate the basin pollution load and analyze the contribution of pollutant sources. Based on annual routine monitoring,
we analyzed the characteristics of surface runoff and water quality in a typical small watershed by using factor analysis. Average pollutant
concentration was used to estimate the non—point source pollution load and the contribution rate of each source type to the main potential
factor load. The results showed that there were significant differences in water turbidity, color, and flow between upstream and downstream
basin water bodies. There were no significant differences among different monitoring sections in total nitrogen (TN ), total phosphorus(TP),

chemical oxygen demand (COD), ammonium (NH;=N), nitrate(NO5=N), pH, and flow. TN, TP, COD, and flow rate were the main factors
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affecting the risk of water quality pollution in the reservoir area. With increased rainfall and flow, the agricultural non—point source pollu-

tion emission peak occurred between May and September. In the basin, the annual TN loads in the upper, middle, and lower reaches were

4.94, 11.04 t, and 20.43 t, respectively; the annual TP loads were 0.17, 0.50 t, and 0.68 t, respectively; and the annual COD loads were

29.02, 68.78 t, and 118.27 t, respectively. Agricultural production and life had large contributions to TN (accounting for 46% ), while large—

scale farming had a major contribution to TP (accounting for 46% ). Both contributed 76% of the COD load. It is concluded that the large

amount of nitrogen and phosphorus associated with water and soil loss into the water body was the main reason for the high surface area pol-

lution loads in small watersheds. Strengthening the control and management of agricultural living areas and reducing soil erosion by con-

structing riparian vegetation buffers significantly reduced the Danjiangkou non—point source pollution .

Keywords: agricultural non—point source pollution; surface runoff; loss characteristics; Danjiangkou Reservoir region
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Figure 2 Land use information in the Tanjiawan watershed
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Table 2 Unit eigenvector, eigenvalue and variance cumulative

contribution rate

FE 47 Index F1 F2 F3

TN -0.045 0.210 0.966

NHi-N 0.022 0.048 0.181
NO:-N 0.030 -0.059 -0.029
TP 0.876 0.277 -0.232

COD 0.247 0.822 0.417

pH -0.035 0.005 0.049

15K Conductance 0.464 -0.328 0.314
MU Turbidity -0.346 0.159 0.333
¥ Chromaticity -0.353 -0.020 0.242

i i Flow -0.051 0.872 -0.202

FRAE(H Eigenvalue 3.056 2.761 2.409
TTHA K Rate/% 31.583 27.133 23.462
Z5THk R Contribution rate/%  31.583 58.716 82.178
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KA Al DARSARIZ B 38R b T 55 2 AR
2.3 iR e R T S B E HE A AR

PRI b T 3 A T DR AT 32 2 G 5
AR 2s HERRRAE AN P 3~ S Fim o Fh AT 0L, 45 W i
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Table 1 Statistical description of water quality indicators in the basin

PBF Ifif Section pH H1 5% Conductance/S+m™ TR Turbidity/NTU {6 i Chromaticity/PCU Wit Flow/m*-s™!
_E3i Upstream 7.54+0.26a 0.62+0.03a 4.32+2.03b 10.83+6.76b 0.09+0.14b
il Midstream 7.61+0.24a 0.60+0.04a 6.95+3.53ab 18.87+8.09ab 0.20+0.11ab

T Downstream  7.62+0.13a 0.61+0.04a 10.25+6.55a 23.52+12.26a 0.36+0.12a

W AT Section TN/mg- L NH;-N/mg- L' NO;-N/mg-1."! TP/mg-L" COD/mg-L"
_F3 Upstream 1.74+0.51a 0.09+0.05a 1.23+0.34a 0.06+0.02a 10.2242.32a
il Midstream 1.7520.72a 0.12+0.08a 1.16+0.42a 0.08+0.03a 10.90+2.35a

T 7 Downstream  1.80+0.64a 0.1120.06a 1.26+0.37a 0.06+0.02a 10.42+2.20a

T B R 7 TR bR 22 , RIS Bl o AN ] 7B R 22 57 .35 (P<0.05) ¢

Note: The numerical expression is mean standard deviation. Different letters in the same column show significant difference (P<0.05).
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Table 3 Estimation of non—point source pollution load in watershed

] AEAR I m TP cop
Section  Annual runoff/10° m’ 33 S i (N3 i ez gy i
Concentration/mg - L™ Load/t-a  Concentration/mg- L™ Load/t-a™ Concentration/mg- L™ Load/t-a™
i 2.84 1.74 4.94 0.06 0.17 10.22 29.02
ity 6.31 1.75 11.04 0.08 0.50 10.90 68.78
T 11.35 1.80 20.43 0.06 0.68 10.42 118.27
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