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Fig. 1  Geographical location and sampling sites of Puding Reservoir and Hongfeng Reservoir
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Fig. 2 Temporal and spatial variation trends of water temperature (a), DO (b), and chlorophyll a

(c) in Puding Reservoir and Hongfeng Reservoir
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Fig.3 Temporal and spatial distribution of DIC in Puding Reservoir and Hongfeng Reservoir
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Fig. 4 Profile changes of 8°C,,. in Puding Reservoir

DI

and Hongfeng Reservoir in summer
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Fig. 5 Temporal and spatial distribution of TP (a) and DTP (b) in Puding Reservoir and Hongfeng Reservoir
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Fig. 6 Temporal and spatial distribution characteristics of DSi in Puding Reservoir and Hongfeng Reservoir
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Temporal and Spatial Distribution Characteristics of Carbon,
Phosphorus and Silicon in the Water Column of Hongfeng Reservoir
and Puding Reservoir

SHI Lin "?,LU Yaoting ">, YANG Yongqiong *,YU Jia ", CHEN Jingan ' ,ZENG Yan '
(1. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,Chinese Academy of Sciences,
Guiyang 550081, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;

3. Guizhou Normal University, Guiyang 550000, China)

Abstract: Puding Reservoir and Hongfeng Reservoir, which are significantly different in nutrient concentration and hydraulic retention
time, were investigated for the temporal and spatial variations of the biogeneic elements of carbon, phosphorus, and silicon in the water
volume, and the main factors affecting the temporal and spatial distribution of nutrients in the river-dammed reservoirs were revealed.
The results showed that dissolved inorganic carbon (DIC) , total phosphorus (TP ), dissolved total phosphorus ( DTP) and dissolved
silicone (DSi) concentrations of the surface water of Puding Reservoir generally were higher in winter and lower in summer. In the ver-
tical distribution, all of them were lower in the surface water than in the bottom water, except in winter. The DIC variation trend of
Hongfeng Reservoir was similar to that of Puding Reservoir. The TP and DTP concentrations of Hongfeng Reservoir were generally low-
er in winter and summer, and higher in spring and autumn. As TP and DTP concentrations were very low, the vertical variation in each
season was not obvious. The DSi concentration of Hongfeng Reservoir was significantly higher in the bottom water than in the surface
water in summer, while it fluctuated slightly in the vertical profile in the other three seasons. The DIC concentration in the surface wa-
ter of the two reservoirs was negatively correlated with Chla. The stable carbon isotope of DIC (8"C,,.) value was significantly higher
in the surface water than in the bottom water, while the DIC concentration was significantly lower in the surface water than in the bottom
water in both reservoirs in summer. These results showed that phytoplankton photosynthesis was the most important factor affecting the
temporal and spatial distribution of carbon, phosphorus and silicon in Puding Reservoir and Hongfeng Reservoir. The Chla concentra-
tion in Puding Reservoir, with a relatively higher nutrient level and shorter hydraulic retention time, was significantly lower than that in
Hongfeng Reservoir, which has a relatively lower nutrient level and longer hydraulic retention time. This reflected that hydraulic reten-
tion time (hydrodynamic conditions) played a more significant role on phytoplankton biomass than nutrients for river-dammed reser-
voirs. Therefore, when formulating reservoir pollution prevention and control measures, it is necessary to establish water quality con-
trol/remediation goals in a differentiated, economical and reasonable way in accordance with the hydraulic retention time.

Key words: Hongfeng Reservoir; Puding Reservoir; biogenic elements; phytoplankton; hydraulic retention time



