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The effects of different components of the forest ecosystem on water quality in the

Huoditang forest region Qinling Mountain Range

ZHANG Sheng-Li LI Guang-Lu
College of Resources and Environment Northwest A & F University Yangling Shaanxi 712100 China
Acta Ecologica Sinica 2007 27 5 1838 ~ 1844.

Abstract The objective of this study was to investigate the effects of different components of a forest ecosystem on water
quality during the rainfall-runoff process. The study area was a small watershed Huodigou which is part of Huoditang
forest region within the Qinling Mountain Range. For purposes of analysis the forest ecosystem was divided spatially into
four components canopy litter soil and bedrock. Water samples were collected from rainfall throughfall litter
drainage stream water from tributaries within the experimental watershed and water at the watershed outlet. The samples
were analyzed chemically and then compared to determine the effects of different components of the ecosystem on water
quality. The analyses indicated that rainfall was slightly acidic but the pH of the water increased as it moved through each
component of the forest ecosystem. The largest increases in the pH were 0. 58 units as rainwater passed through the canopy
and 0.61 units as water passed through the soil. The NO; NH, K and PO, content of runoff water decreased as it
passed through the ecosystem. The largest reduction in NO; occurred as water flowed from the tributaries to the watershed
outlet. In contrast the greatest decline in NH,” K and PO] occurred as water moved through the soil. This is important

because the removal of these nutrients from runoff water reduces the probability of eutrophication in the Danjiangkou
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Reservoir the main water storage area for the middle line of the South-to-North Water Transfer Project. In general the Ca
and Mg content of water increased as it passed through the ecosystem. The largest Ca increase occurred as water passed
through the soil and bedrock while the main increase in Mg occurred as water passed through bedrock. At the watershed

outlet water contained 0. 721pg L' less Cd 6.528pg L' less Pb 0.0128mg L' less Mn and 1.4674mg L' less Zn
the throughfall contained 83% less Cd 77% less Pb

compared to natural precipitation. Compared to natural rainfall
54% less Mn and 99% less Zn. Overall the results from this study show that the canopy has the largest effect and the soil

has the second largest effect on water quality in the forest ecosystem.

Key Words Qinling Mountain Range forest ecosystem sequential components water quality
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2.493mg L~' NO;
NO; 1997 ~ 2004 4 NO;
38 112
1 NO; 3.178 mg L™' 2 3.818mg L' 0.705mg L~'
1
Table 1 Water quality indicators of different types of water in the forest ecosystem
" NO; NH, PO; - K Na Ca
Types of water P mg L°! mg L~ mg L' mg L' mg L' mg 7!
Rainfall 6.65 1.303 0.831 0.823 1.17 0.589 4.82
Throughfall 7.23 0.575 1.069 2.989 5.49 0.286 5.5
Litter drainage 7.44 1.554 1.684 5.034 9.05 0.35 9.93
Stream water 8.05 2.822 0.151 0.081 1.55 0.982 22.98
Outlet flow of the watershed 8.17 0.329 0.025 0.122 1.21 0.932 29.71
- Mg Cd Pb Mn Fe Zn
Types of water P mg L~! mg L~! mg L' mg L' mg 7! mg 17!
Rainfall 6.65 0.333 0.839 8.046 0.0164 0.0217 1.4874
Throughfall 7.23 1.442 0.142 1.87 0.0075 0.0257 0.0111
Litter drainage 7.44 2.544 0. 106 0.637 0.0034 0.0264 0.0098
Stream water 8.05 2.366 0.074 1.092 0.0018 0.0257 0.0185
Outlet flow of the watershed 8.17 4.077 0.118 1.564 0.0036 0.0421 0.02
NH; 28. 6% NH,
NH, 61.5% NH,
+ +
NH, NH,
+ “ ” +
NH; NH;
pH 8.17 NH,
+ +
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3% 0.44 NH;
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