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Improvement of Water Quality by Ecological Restoration in

Heavily Polluted Area of Caohai Lake, Guizhou Province
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Abstract; Caohai Lake is a typical macrophytic shallow lake with abundant submerged plants. However,
submerged macrophytes are nearly absent in the heavily polluted areas due to high nutrient concentrations
(nitrogen and phosphorus). As a result, an ecological restoration project to replenish submerged macro-
phytes was conducted in a heavily polluted area of the lake. To assess project effectiveness, water quality
was monitored for one year (October 2018 to October 2019) in the restored area and in a control area.
Three sampling sites were located in each area and the following parameters were measured: dissolved ox-
ygen (DO), pH and transparency; total phosphorus (TP) in the overlying water and sediment interstitial
water; soluble reactive phosphorus (SRP), ammonia nitrogen (NH;-N) and CODy, of lake water sam-
ples; the release flux of internal phosphorus using the diffusive gradient in thin films (DGT) method. Wa-
ter quality in September 2018 was used as the baseline. Based on the monitoring results, we compared the
release flux of internal phosphorus in the restored area with the control area, and assessed the effectiveness
of restoring the submerged macrophytes. The project objective was to provide assessment data on the eco-
logical restoration in Caohai Lake. One year after the restoration project was initiated, the concentrations
of NH;-N, TP, and SRP in the restored area were reduced, respectively, to 65%, 42%, and 67 % of those
in the control area. The newly introduced submerged macrophytes clearly enhanced water quality in the re-
stored area of the lake. Dissolved oxygen in the lake increased and remained above 8 mg/L. and water trans-
parency also improved. The concentrations of CODy, » NH;-N and TP decreased to 5.7 mg/L, 0.39 mg/L
and 0.05 mg/L, respectively, meeting Grade 111 standards for surface water. The release flux of internal
phosphorus in the restored area decreased by more than 30%, and the contribution of internal phosphorus
to the TP of overlying water was 38% , much lower than that in the control area (74%). After nutrient
loading to Caohai Lake basin is better controlled, restoration of submerged plants is an effective measure
for reducing endogenous nutrient inputs and improves water quality in lakes that have been heavily pollu-
ted.

Key words: eutrophication; submerged macrophytes; ecological restoration; project assessment; Caohai

Lake



