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Water quality response characteristics and cause analysis

of thermal stratification of large reservoirs

LI Budong, LIU Chang, LIU Xiaobo, WANG Shiyan

(China Institute of Water Resources and Hydropower Research, Department of Water Ecology and Environment Beijing 100038, China)

Abstract: To study the response characteristics and causes of water quality during thermal stratification of
large reservoirs, a continuity vertical monitoring of water temperature, dissolved oxygen (DO), ammonia ni-
trogen (NH:=N), total phosphorus, phosphate, and Fe and Mn were taken in front of the dam of Daheit-
ing Reservoir. The seasonal thermal stratification changes of Daheiting Reservoir and the response character-
istics of various water quality indicators to thermal stratification were analyzed, and the causes of vertical
changes in water quality were further explored. The results show that the thermal stratification of Daheiting
Reservoir is a typical single—cycle mixing model; the mixing period is from October to December and
April, and the stable thermal stratification period is May-September (except August); the stable thermal
stratification period is from May to September (except August); the vertical distribution of dissolved oxygen
also shows seasonal changes; the stratification of DO is one month later than the formation of thermal strati-
fication; the bottom water body became severe hypoxia from June to October (except August); under the
effects of thermal stratification and anoxic environment, the contents of ammonia nitrogen, total phosphorus
and phosphate in the Daheiting Reservoir during the period from May to July appear as bottom layer> mid-
dle layer> surface layer, and the iron and manganese in June and July show the same trend. The research
shows that thermal stratification will change the vertical distribution structure of DO, and further lead to a
release of nitrogen, phosphorus nutrients and iron, manganese and other pollutants from sediment to water,
which will adversely affect the normal operation and management of the reservoir.

Keywords: thermal stratification; hypoxia phenomenon; nutrients reductive; metals; water quality
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Characterizing the hydrological drought evolutions under human interventions:

A case study in the Daling River Basin in Liaoning Province

SU Zhicheng" *, MA Miaomiao" *, XING Zikang" ™ *,

LU Juan"*, ZHANG Xuejun"*, YU Zhongbo™*, YI Peng’*
(1. China Institute of Water Resources and Hydropower Research, Beijing 100038, China;
2. Center of Flood and Drought Disaster Reduction of Ministry of Water Resources, Beijing 100038, China;
3. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
4. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: To reveal the impact of human disturbance on hydrological drought at different spatiotemporal
scales, this paper took the Daling River Basin in northwestern Liaoning as a case study area, and used
SWAT (Soil and Water Assessment Tool) model to reconstruct historical hydrological series under natural
conditions. Based on Standardized Streamflow Index(SSI) at multiple time scales,we compared and evaluat-
ed hydrological drought evolution characteristics under the influence of human activities. The results show
that the disturbance of human activities is the main reason for the significant abrupt change of the runoff
sequence in 2000. In term of time scale,the impact of human activities on hydrological drought is mainly
reflected in the monthly and seasonal scales,and the impact on the annual and multi-year scales is relative-
ly small. In term of spatial distribution,the hydrological drought in the middle reaches is more disturbed by
human activities than in the lower reaches. The analysis of seasonal changes in drought shows that human
activities led to a decrease in the drought frequency in winter and spring,while the autumn drought frequen-
cy increased. In addition,due to the interference of human activities,the average and dispersion of the dura-
tion and intensity of seasonal droughts both rise.
Keywords: hydrological drought; Daling River Basin; SWAT model; human activities; drought index
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