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Tab.1 Description of the monitored section of Shennong Bay
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Fig.2  Vertical distribution of water temperature in Shennong Bay, by season
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Fig.3 Spatial distribution of DTN and DTP concentrations in Shennong Bay
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Note: White vectors indicate water flow from TGR to Shennong Bay and black vectors indicate water flow from Shennong Bay to TGR;

vector length indicates water velocity.

Fig.6 Seasonal changes of water flow in the longitudinal section of Shennong Bay
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Tab.2 Correlation analysis of Chl-a and factors affecting algae blooms

i H SR L2 REZE  KIEFE R K ik DTP DTN it
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Y BERGUD 0.271 0.000 0.003 0.000 0.000 0.048 0.000 0.042

T 7R 0.01 G COUR) AR ME 3 5 15 0.05 S (RUR) AR 3 5n =24,

Note: ** highly significant correlation at the level of 0.01 (two-tailed) ;

* significant correlation at the level of 0.05 (two-tailed) ;n=24.
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WANG Yao-yao', XU Tao, CUI Yu-jie', JI Dao-bin', HUANG Jia-wei' , FANG Hai-tao',
HUO Jing', HE Jin-yan', ZHANG Qing-wen', ZHU Xiao-sheng'

(1.College of Hydraulic and Environmental Engineering, China Three Gorges University,
Yi Chang 443002,P.R.China;
2. Three Gorges Cascade Dispatch and Communication Center, Yi Chang 443133,P.R.China)

Abstract; Water temperature strongly influences the physical, chemical and biological processes in aquatic
ecosystems. Shennong Stream is a typical tributary of Three Gorges Reservoir (TGR) and the backwater,
forming Shennong Bay (SNB), extends 20 km upstream from its confluence with TGR. In this study, we
investigated the spatial-temporal distribution of water temperatures in Shennong Bay, characterized the
mechanism of thermal stratification and analyzed the relationships between algae blooms and environment
factors, particularly water temperature and mixing depth. The objective was to provide a theoretical basis
for controlling algae blooms in Shennong Bay. In February, April, August and November of 2015, season-
al field monitoring was carried out across six sampling transects in Shennong Bay, including measurements
of water depth, water temperature, flow velocity, transparency, dissolved total phosphorus (DTP), dis-
solved total nitrogen (DTN) and chlorophyll-a (Chl-a). Different density currents were observed in Shen-
nong Bay that affected the water temperature pattern. In spring, thermal stratification began to develop
and upper and middle density currents formed, resulting in a "double thermocline" during summer. In au-
tumn and winter, the upper layers of TGR and Shennong Bay were isothermal and primarily affected by
convection and density currents. Chl-a was positively correlated with the water temperature (R =0.752)
and the water stability coefficient (R=0.742) and negatively correlated with mixing depth (R=-10.584),
DTN (R=-10.609) and DTP (R=-0.408). However, the significant positive correlation between water
temperature and Chl-a did not explain the algae blooms observed in Shennong Bay; algal growth was not
limited by DTN, and the algae bloom consumed a large amount of DTP that then limited continued growth
of algae. The outbreak of algae blooms in Shennong Bay during spring and summer was attributed to sud-
den decreases in mixing depth. The results of this study increase our understanding of TGR-Shennong Bay
dynamics and can be used to help control algal blooms in Shennong Bay.
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