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Tablel The correlation matrix of the human activities and land use changes in Guazhou county
L, L, Ls L, Ls L L, Lg Lo Ly Ly
L, 1.000 0.033 0.385 0.898 0.887 0.859 0.973 0.968 0.939 0.944 0.925
L, 0.033 1.000 0.681 0.156 0.236 0.052 0.038 0.046 0.005 0.195 0.197
L 0.385 0.681 1.000 0.608 0.639 0.505 0.447 0.374 0.222 0.610 0.619
Ly 0.898 0.156 0.608 1.000 0.978 0.956 0.956 0.891 0.719 0.978 0.986
Ls 0.887 0.236 0.639 0.978 1.000 0.903 0.917 0.888 0.742 0.974 0.974
Lg 0.859 0.052 0.505 0.956 0.903 1.000 0.934 0.826 0.668 0.932 0.921
L, 0.973 0.038 0.447 0.956 0.917 0.934 1.000 0.974 0.842 0.960 0.954
Lg 0.968 0.046 0.374 0.891 0.888 0.826 0.974 1.000 0.923 0.920 0.917
Lo 0.939 0.005 0.222 0.719 0.742 0.668 0.842 0.923 1.000 0.816 0.781
L 0.944 0.195 0.610 0.978 0.974 0.932 0.960 0.920 0.816 1.000 0.989
Ly, 0.925 0.197 0.619 0.986 0.974 0.921 0.954 0.917 0.781 0.989 1.000
(Ly: , Lo: ,Ls: , Ly ,Ls: , Le: , Lq: , Ls: , Lo:
s L: , L GDP, )
2 3
Table 2 The principle components of the human activities Table3 The component matrix of the human activities
and land use changes in Guazhou county and land use changes in Guazhou county
1% 1 2
1% 3 L, 0.112 -0.129
1 8.571 77.922 77.922 L, 0.020 0.564
2 1.598 14.531 92.453 L, 0.067 0.473
3 0512 4.652 97.105 L 0.114 0.027
Cowm ;
6 0.042 0.386 99.578 26 8' i(l)i 'g'gg i
7 0.026 0.234 99.812 ’ : e
8 0.016 0.149 99.961 Ls 0111 —0.124
9 0.003 0.026 99.987 L, 0.098 -0.188
10 0.001 0.012 99.999 Lo 0.116 0.024
11 0.000 0.001 100.000 L 0.115 0.034
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Response of Water Quality in Shuangta Reservoir to Human Activities
GAO Yayu', ZHANG Xinmin', TIAN Jinhua', QTAN Ju?
(1.Gansu Institute of Soil &Water Conservation Sciences, Lanzhou 730020, China;
2. College of Resources and Environment, Lanzhou University, Lanzhou 730000, China)

Abstract: Guazhou County is located in the downstream of the Shulehe River Basin. The principal components were used to analysis the

data of human activities in Guazhou County and the annual average water quality data in Shuangta Reservoir from 1993 to 2008, and the in-

formation representing human agricultural and industrial activities and the reservoir water quality situations was obtained. Then, the multi-

ple linear regression analysis was used to calculate four regression equations reflecting the impacts of human activities and land use changes

on pH index, dissolved oxygen index, potassium permanganate index and chemical oxygen demand index of water environment in the reser-

voir. The results show that the main impacts on water quality in the Shuangta Reservoir are human agricultural activities and land use

changes, and the major pollution sources of water quality in reservoir are non—point source pollution aroused by human agricultural activi-

ties. In addition, the impact of human industrial activities on water quality is not obvious in the regression equation. And the reservoir is

still facing the risk of eutrophication. In the course of human agricultural activities, each increase of 10 thousands mu of cultivated land will

cause the pH index increasing by 0.062, dissolved oxygen index dropping by 0.046, potassium permanganate index increasing by 0.103,

chemical oxygen demand index increasing by 0.617; and each increase of 10 thousands tons of nitrogen fertilizer will cause pH index in

creasing by 1.837, and if the total population increase by 10 thousands, then the chemical oxygen demand index will increase by 0.798 as well.

Key words: Shuangta Reservoir; water quality; principal component analysis; regression analysis; human activity



