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Response of the Water Quality of a Stratified Reservoir to an Extreme El Nifio

Event During Summer
QIU Xiao-peng, HUANG Ting-lin " , ZENG Ming-zheng, SHI Jian-chao, CAO Zhan-hui
(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Global warming can intensify the El Nifio phenomenon that recurs every 2-7 years, which will lead to a great interannual
variability of climate and may induce the deterioration of the water quality of reservoirs. To study the influence of the extreme El Nifio
events on the water quality of stratified reservoirs during summer, field surveys were conducted in Zhoucun Reservoir and its inflow
rivers from May to August in a normal year (2012) and a strong El Nifio year (2015). Temporal variations of physical and chemical
index were investigated during monitoring. The results showed that the Zhoucun Reservoir was stratified during the study period. The
precipitation in the summer of the normal year was significantly higher than that in the El Nifio year at the same period. In the summer
of the normal year, the water level increased from 124.26 m to 127.14 m and the hypolimnion thickness increased by 3.1 m.
However, in 2015, the rapid decrease of the water level from May to August (from 121. 65 m to 119. 46 m) led to the decrease of the
hypolimnion thickness (by 3.2 m). The inflow rivers belonged to surface current and its nutrients concentrations were obviously higher
than those in the epilimnion. The inflow nutrients loads increased significantly in the summer of the normal year, as a result, total
nitrogen increased from 1. 00 mg+L ™" to 2. 06 mg-L™", nitrate increased from 0. 19 mg-L™" to 1.28 mg-L™", and total phosphorus
increased from 0.023 mg-L™" to 0.088 mg-L™" in the lacustrine zone of the reservoir. In contrast, the nutrients concentrations
changed little in the summer of the El Nifio year due to the decrease in runoff. Nonetheless, the reducing pollutants concentrations of
the hypolimnion in the El Nifio year were significantly higher than those in the normal year, which may be due to the temporal variations
of hypolimnion thicknesses. The maximum concentrations of iron, manganese, ammonium and sulfide in the summer of the El Nifio
year were 0. 38, 1.36, 2.36 and 1. 67 mg-L™", respectively. All these index exceeded the standards for surface water Class . We
conclude that the extreme El Nifio event has an apparent influence on the nutrients concentrations in the epilimnion and the pollutants
concentrations in the hypolimnion in Zhoucun Reservoir.

Key words : stratification; El Nifio; nutrients; hypolimnion; thermocline
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