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Spatial Response of River Water Quality to Watershed Land Use Type and

Pattern Under Different Rainfall Intensities

JI Xiang, LIU Hong-yu" , LI Yu-feng, GAO Peng-fei, SUN Yi-ming, LI Yu-ling

(Collage of Geography Science, Nanjing Normal University, Nanjing 210023, China)

Abstract; Qixiang River watershed, as a typical case study area, was divided into five types of buffer zones according to elevation and
slope. Based on the remote sensing images, DEM and real-time monitoring data in April, May, June 2015, the relationship between
land use type and pattern in all buffer zones and water quality under different rainfall intensities was explored. The results showed that
land use type and pattern in different buffer zones had obvious discrepancies. The proportion of construction land was the highest in low
flat area, secondary flat area and high flat area. The main land use type of moderately steep area and high steep area was forest land.
Secondly, the low flat area appeared to have the greatest influence on the water quality. Thirdly, construction land had a greater
influence on water quality than other land use types in low flat area. In addition, in secondary flat area, wetland was the key factor
under small rainfall intensity. However, construction land was the key factor under moderate rainfall intensity and large rainfall
intensity. In moderately steep area and high buffer zones, construction land influenced the water quality most under small rainfall
intensity but forest land was the greatest factor under moderate rainfall intensity and large rainfall intensity. Fourthly, the relationship
between the land use pattern and water quality was complicated. SH-MN had the greatest influence on water quality and the influence
increased with increasing rainfall intensity in low flat area. Furthermore, PD, SH-MN and SHDI were the key factors in secondary flat
area while SH-MN, SHDI and PD were the key factors in high flat area under all the three types of rainfall intensity. SH-MN and
CONTAG influenced the water quality most in moderately steep area and high steep area under small and high rainfall intensity.
CONTAG influenced the water quality most in moderately steep area and SHDI was the key factor in high steep area under moderate
rainfall intensity.

Key words :land use type and pattern; water quality; buffer zone; RDA analysis; Qixiang River watershed
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Fig. 1 Land use types in Qixiang River watershed
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Fig. 2 Buffer zones and monitoring sites in Qixiang River watershed
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Table 1 ~ Water quality in monitoring sites of Qixiang River watershed
4 KRR 5 HKR 6 HKR
WA TN > gfﬂzi”é WiE TN P f&%?ﬁz WpE TN ™ g?z‘i"é
/NTU  /mg-L~! /mg-L°! /gL /NTU  /mg-L~' /mg-L~! /gL /NTU  /mg-L~! /mg-L~! /mgeT,!
Rl 9.4 0.88 0.05 4.87 0.9 1.90 0.05 7.45 13.0 5.245 0. 398 6.652
R2 3.9 0.91 0.05 4.35 8.1 1.52 0.05 6.21 38.2 2.349 0. 062 6.612
R3 7.7 1.01 0. 06 4.86 14.2 1.45 0.05 6.83 57.4 2.892 0. 084 6.018
R4 11.8 1.33 0.07 4.02 8.7 2.09 0. 06 6.31 44.3 3.163 0.101 6.810
R5 6.4 1.19 0.08 4.82 3.2 1.39 0. 06 5.99 70. 6 2.921 0.091 7.761
R6 20.0 1.48 0.08 1.42 15. 4 1. 86 0.09 6.31 89.3 2.950 0. 092 7.523
R7 13.6 1.36 0.13 4.10 47.3 1.53 0.04 6.48 102.9 3.461 0.128 7.682
R8 12.9 1.28 0.10 4.40 3.4 1.31 0.04 7.05 98.3 3.181 0.122 7.048
R9 12.1 1.24 0.07 4.54 1.3 1.09 0.07 7.20 96.7 3.695 0. 146 7.404
R10 11.3 1.31 0.08 5.05 6.1 1.24 0.08 7.62 97.2 4.062 0. 154 7. 602
R11 10.0 1.15 0.07 4.43 2.2 1.26 0. 06 7.43 114.5 3.427 0. 140 7.761
R12 26.7 2.37 0. 00 5.67 121.1 4.50 0.53 9.29 148.5 3.685 0. 169 7.365
R13 14.5 2.47 0.25 5.26 8.4 12. 00 0.67 9.67 132.1 4.067 0.224 7. 444
R14 19.6 1.69 0.25 4.61 18.4 7.77 0.41 8.85 116.96  3.540 0.170 7.200
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Table 2 Landscape metrics used in the study
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Table 3 Area ratio of land use types in different spatial units/%

%3 [A] BT T3 biis:) ML LX) B H B
22 X35, 7.19 22.43 22.66 3.22 34.63 9.87
HZZ X 45 6.30 26. 02 21.40 5.06 32.33 8. 89
1R 28 X 5 5.67 26.73 24. 46 4.74 29. 84 8.56
B X 5, 4.88 21.74 42.39 3.29 21.51 6.19
T BE XI5, 4.18 18. 81 50. 11 2.82 18. 61 5.47
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Table 4 Land use pattern of the different spatial units

25 [ HLIG PD CONTAG/% /% COHE SHDI SH_MN
R 22 X35, 0.007 0 53.996 7 89.314 6 99.712 8 1.5675 1.7611
2% [X 8 0.007 1 53.390 5 88.773 8 99.7717 1.5856 1.707 6
T 2B X 35 0.006 5 53.586 8 87.3260 99.7715 1.5756 1.7392
Hh Bz X 0.003 8 57.198 4 84.545 6 99.788 6 1.4579 1.8186
o B X 3, 0.003 2 60.013 1 84.167 3 99.802 5 1.3657 1.8233
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