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Hydro-chemical Characteristics in the Danjiangkou Reservoir ( Water Source Area

of the Middle Route of the South to North Water Transfer Project), China

LI Si-yue" s CHENG Xiao-li's GU Sheng" *, LI Jia" >, ZHANG Quan-fa'

(1. Center for Watershed Ecology, Wuhan Botanical Garden, Chinese Academy of Sciences; Wuhan 430074, China; 2.Graduate University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: TDS, pH and major ions in the Danjiangkou Reservoir, the water source area of the Middle Route of the South to North Water
Transfer Project of China were monitored during the period of 2004-2006 to systemically analyze hydro-chemical characteristics and water
chemistry type. Analysis of variance ( ANOVA) and correlation analysis were performed to explore their spatio-temporal pattern. The results
show that the water is of low mineralized degree with a total dissolved solid ranging from 149.9-291.2 mg*L™", and soft water with a total
hardness ranging from 40-50 mg*L™' . HCO; accounts for 77.54%-77.87% of the total major anions with a content of 122.5-170.0 mg*L™",
while Ca®* accounts for 70.66%-77.93% of the total major cations with a content of 37.1-43.2 mg*L.™", and the water is of a HCO; -Ca
type. Major ions show similar spatial variations, decreasing downstream in the Danjiang Reservoir, and reaching the lowest values in the
Hanjiang Reservoir. The temporal and seasonal variations of the hydro-chemical characteristics show that the concentrations of major ions in the
dry season are larger than those in the wet season. Hydro-chemical characteristics in the reservoir are mainly determined by the rock
weatherization, while and anthropogenic activities in the upper-stream and the reservoir region have been influencing the NO; concentration.
Finally, conservation strategies of water resource in the reservoir and its upper stream are discussed.
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Fig.1 Sampling sites in the Danjiangkou Reservoir, China
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Table 1 Seasonal variation in major ions in the Danjiangkou Reservoir/mg*L ™"

R D1 D2 D3 D4 D5
" i 2 e 2 2= 2 e Y 2 e (kS Fili 7
Cl~ 5.58 7.73 5.50 6.12 5.52 5.90 5.17 4.85 4.09 4.96
0.06 2.85 0.37 1.48 0.33 1.11 2.46 1.12 0.06 1.15
NOy 5.79 6.44 5.83 6.02 5.11 5.59 5.66 4.97 6.34 5.56
1.77 2.44 1.83 1.03 2.63 0.74 0.75 0.99 0.78 0.64
S03- 29.80 36.55 36.40 35.41 35.55 32.90 23.15 29.76 30.50 30.90
0.42 6.11 9.33 7.85 10.54 7.83 0.78 6.99 9.48 7.11
HCO; 143.35 178.96 143.35 148.23 149.45 144.37 115.90 124.64 128.10 137.45
12.94 22.73 4.31 11.80 12.94 10.08 0.00 17.40 0.00 8.58
Ca’* 34.34 46.10 33.80 41.51 33.83 40.83 31.39 38.95 34.26 41.87
0.30 5.66 0.05 6.70 0.83 6.59 2.57 6.72 2.58 5.14
Mg 10.12 13.01 10.12 10.07 10.31 9.69 6.47 7.20 7.68 7.69
0.02 2.82 0.01 1.67 0.12 1.78 0.08 1.40 0.61 0.99
K* 0.88 1.50 0.91 1.34 0.90 1.33 0.61 0.94 0.72 1.09
0.15 0.57 0.19 0.62 0.17 0.57 0.03 0.43 0.10 0.48
Na* 3.36 4.59 3.39 4.00 3.41 3.95 2.11 2.79 2.48 2.98
1.57 1.84 1.67 1.90 1.65 1.92 0.88 1.26 1.03 1.31
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Fig.2 Spatial variation of pH, TDS and the major ions (Mean = SD) in the Danjiangkou Reservoir during the period of 2004-2006
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Table 2 Correlation analysis on spatial variation of major ions in the Reservoir

cl- NO; SO3- HCO; Ca Mg Na* K* DS pH
cl- 1
NO; 0.749 1
S0z~ 0.777 0.789 1
HCO5 0.947" 0.876 0.834 1
Ca?* 0.796 0.929* 0.665 0.926" 1
Mg * 0.978" * 0.811 0.873 0.981" " 0.838 1
Na* 0.933" 0.744 0.930" 0.934" 0.739 0.979" " 1
K* 0.897" 0.797 0.953* 0.943" 0.783 0.967"*  0.990" 1
DS 0.955* 0.883" 0.824 0.999" * 0.928" 0.980" " 0.927" 0.933" 1
pH 0.310 -0.275 0.183 0.023 -0.328 0.211 0.299 0.174 0.033 1

1) %3R8 p<0.05, * % K7 p<0.01
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