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Fig.2 Diel variation of water level in the upper and lower Tianhuangping Reservoirs

2.1.2 REARERE —BOKER IS KES)Z
i, JHOG R Y K AR R ?éﬂ”ﬁjﬁ%mﬂ(ﬁ: St K
REHE R, N <0.5 x107 s 1, MR A K
N >5x107* s'zaqt,jbﬁj\%k{zl:;o. 5x107*s7?
<N <5 x 107 s 72 F, N 554 2 /K ik (7 I il 5
2012)

7K 7 Re L b K AR RS R B R AN 1#] 3.
AL E R PR KRR R BN AE 0. 15 x 107 s 77 Y

T KIRAE T AR AR 3 ) S 4 A0, oA R R
FIEIG . R MK E RBOR TR
L S2 i EKARRRUE /N, BB R R B K
TE W T 7 B, KRS S iR 2. AR 5, 7K
KRR R 2 b K S K B
PR SR =K, KRR E R BB/, 40 2015 4F
127 H K FEK AL AR IR A 20. 09 m, AR i e K,
TRIARRRE R BN 1 2014 4F 10 A 19 H KK AL
Ak g, HoK IR 2R K

—=—-2014-09-28 —6— 2014-10-19

0.16 —A—2014-11-09 —&— 2015-01-27
—— 2015-04-23
E
X
S
MO
ﬁm
<
0 1 ! )
S1 S2 S3 S4

Site

B3 kBRI ERERKEREREEN
Fig.3 Variation of water stability coefficient in upper

and lower Tianhuangping Reservoirs
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Fig.4 Nutrient concentrations for each date and sampling site
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Fig.5 Chlorophyll-a concentrations for each
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Fig. 6 Variation of Chl-a concentration with depth of the mixed and euphotic layers in the upper and lower reservoirs
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K ¥ Chl-a AWL TN TP Z e Z i Z oo/ Z i
Chl-a 1
AWL -0.894" 1

TN -0.149 -0.073 1

TP -0.634 0.612 -0.089 1

2, 0.844 -0.09%4 -0.121 -0.565 1

Z i -0.105" 0.906 " * -0.231 -0.318 0.201 1

2o/ Z i 0.142 0.046 -0.133 0.390 -0.240 ~0.868 * 1

T " R 0.05 K (U BEAMISE; ™ " F79AE 0. 01 AP CRUN) BEANR

Note: * indicate a significant correlation at 0. 05 level (bilateral); * " indicate a highly significant correlation at 0.01 level (bilateral ).
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Effect of Water Level Fluctuation on Eutrophication in
Tianhuangping Pumped Storage Reservoir

YU Yan', YANG Zheng-jian’” | ZHANG Jia-lei>”, LIU De-fu'**, GONG Dan-dan'

(1. Water Resources and Environment College of Three Gorges University, Yichang 443002 ,P. R. China;
2. Resource and Environmental Engineering of Hubei University of Technology, Wuhan 430068 ,P. R. China;

3. Hubei Key Laboratory of Ecological Restoration of Rivers and Lakes
and Algae Use, Wuhan 430068, P. R. China)

Abstract; Pumped storage technology has been well developed in China since the sixties, but the water environ-
ment of pumped storage reservoirs has drawn little attention. Here, we present a case study on the relationship of
water level fluctuation to spatial and temporal distribution of nutrients and phytoplankton in the Tianhuangping
pumped storage reservoir. The goals were to assess the trophic state and causative factors in the pumped storage res-
ervoirs and provide theoretical guidance for water quality management. Tianhuangping pumped storage station is lo-
cated in Anji County, Huzhou City, Zhejiang Province. Under normal operation, there are three patterns of water
regulation at Tianhuangping: (1) water storage in the upper reservoir at night with rising water levels and power
generation during the day with falling water levels; (2) no water storage at night and power generation during the
day; (3) no water level fluctuation between the upper and lower reservoirs. Water monitoring was carried out at
four sampling sites in the Tianhuangping reservoirs (S1 in the upper reservoir and S2 — S4 in the lower reservoir)
on four dates; September 28 ( pattern 1 water regulation) , October 9 (pattern 3) and November 9 ( pattern 2) of
2014, January 27 (Pattern 1) and April 23 ( Pattern 1) of 2015. Parameters measured included diel water level
fluctuation in the upper and lower reservoirs, water stability, COD,; , Secchi depth, nutrients (TN, TP), and
chlorophyll-a (Chl-a). The influence of reservoir water level fluctuation on water stability, nutrients and Chl-a was
analyzed. Results show the following; (1) Water stability in the Tianhuangping reservoirs is low, with the floating
point frequency at all sampling stations <0.2 x 10 *s™>. The concentrations of TN and D-Si were high; TN con-
centrations ranged from 1.8 to 2. 8 mg/L., meeting only the Class V water standard, and D-Si concentrations ranged
from 3.30 to 8.00 mg/L. Chl-a concentration was low, ranging from 1.6 to 6.24 pg/L. (2) Frequent fluctuation
of the water level strengthens vertical mixing, increases the mixed water layer depth and shortens water residence
time. Intensive water exchange and flushing dilute nutrient concentrations, limiting the growth of phytoplankton and
reducing Chl-a. (3) The water in Tianhuangping reservoirs is mesotrophic, with the eutrophication index ranging
from 30 to 40 at all sampling stations. TN has the greatest influence on eutrophication with a smaller contribution
from Chl-a. Frequent fluctuation of the reservoir water level flushes the nutrients, inhibits phytoplankton growth,
and reduces the degree of eutrophication in the reservoirs.

Key words: pumped storage station; eutrophication; water level change; Tianhuangping



