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Tab.1 Changes of discharge before and after TGP’ s regulation at Datong hydrological station(m®/s)
M4 #K 1A 2 A 3 A 4 1 SH 6 A TH 8 A 9 A 10073 11J 12
FKAE Lifi} 11400 11600 13800 24500 24500 41500 53700 51900 49000 51600 35700 18 600

1954—1955 J& 12018 12678 15106 24971 29169 41500 53700 51900 49000 43237 35700 18 600
KA i 11600 11000 13900 17200 24400 49600 38400 25900 28600 38500 23100 17 800
1970—1971 f& 12316 11857 15211 16126 30570 49600 38400 25900 28600 31240 21973 17 800
i 7K A AT 9 200 8090 14300 20700 31000 32900 42200 41600 35600 16800 16300 11 800
1959—1960  J5 10735 10010 16051 21700 33177 32900 42200 41600 35600 11385 13332 11800
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Fig.2 The observation data of north latitude 30°50" section in July, 2012
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Fig.3 The validation of phytoplankton biomass at stl station in 2006 ( Left;surface; Right:bottom)

15
DIA
—= FLA
P .
—~ ® Observed
5 10
E .
NG
o
5 5
A N A
AAAAAAAA “*"’"’.\“ s (gL \aad VIE¥, \,,\-\\-‘—

0
0 30 60 90 120 150180 210240 270300 330 360

i E]/d Time

15
DIA
—— FLA
Pl .
® (Observed
% 10
<
o
E 5

0
0 30 60 90 120 150180 210240 270300 330 360
fffEl/d Time

4 2006 £F st2 W RUFHFEYEMERIE (£ RE;H:KE)
Fig.4 The validation of phytoplankton biomass at st2 station in 2006 ( Left:surface;Right:bottom)
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Fig.6 Changes of absolute ecological parameters of each month before and after TGP’ s regulation

(The Left, center and right respectively represent near estuary,transition zone and far estuary;
From top to bottom respectively represent nitrogen nutrients, phosphorus nutrients,

diatoms , dinoflagellates . total phytoplankton biomass and detritus)
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Numerical study of the effect of the Three Gorges Project on the ecological
dynamics of phytoplankton off the Changjiang Estuary

LIN Jun', WU Xingchen', LIU Lian®, XU Lili’, YAN Qing'

(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai ~ 201306, China; 2. Marine
Environmental Monitoring Centre of Ningbo, State Oceanic Administration, Ningbo 315012, Zhejiang, China; 3. East China
Sea Forecast Center,State Oceanic Administration ,Shanghai 200081, China)

Abstract; Based on the ECOM-si, a physical-ecological coupled numerical ocean model off the Changjiang
Estuary with modules of circulation, thermohaline, sediment simulation and NPZD type of ecological model
was established. The model was validated by observed data of several sites and sections, and the simulated
results show a certain precision and stability. Therefore, the model can be applied to seasonal variation study
of the phytoplankton biomass off the Changjiang Estuary, and the influences of increase-decrease of water
discharge in different months and during high, normal and low flow years, on the nutrients and the monthly
mean biomass of the phytoplankton, after the runoff of Changjiang regulated by Three Gorges Project ( TGP).
The modeling results showed that, the absolute value of nutrients variation was decreased from the nearly
estuary to the far estuary, and the peak value of nutrients variation occurred successively from west to east.
Low flow year was influenced greatly by runoff regulation, and the nutrients increment during low flow year
was significantly greater than during high and mean years caused by runoff regulation in the estuary, while the
nutrients decrement was on the contrary in the transition area and the far estuary after October. The distribution
of phytoplankton biomass was relatively consist with that of nutrients, with a greatest effect during the low flow
year andthe peak value also occurred successively from west to east. In addition, due to the competition
between diatoms and dinoflagellates, the increased absolute amplitude of diatom biomass in flow increased
season was higher than the decreased amplitude of diatom biomass in flow reduced season, while
dinoflagellates was on the contrary. Runoff regulation of TGP was beneficial to the growth of phytoplankton off
the Changjiang Estuary, but the annual mean increased biomass was small.

Key words: off the Changjiang Estuary; numerical model; Three Gorges Project; nutrients; phytoplankton

biomass
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