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Fig. 1 Schematic diagram of the Nanhui East Tidal Flat reclamation project
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Fig. 3 Comparison of measured and computed tidal level, current velocity magnitude, and current direction data
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Fig. 4 Schematic diagram of engineering area, observation points, and observation sections
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Tab.1 Maximum ebb and flood velocity magnitudes and total accumulated current velocity change ratios caused by the
project during the flood and dry seasons

1% 1%
hsl -1.90 —7.38 -1.72 —8.42 -2.84 -9.23 —4.80 -8.83
hs2 -2.25 —7.50 -3.22 —8.23 -6.21 -10.47 -5.13 =7.27
hs3 -1.86 -6.36 -1.55 -3.96 -1.37 -8.26 -1.91 -6.65
bel 0.70 -0.93 0.28 -1.16 0.93 -5.21 0.15 —4.10
bc2 0.36 -3.86 0.08 -3.08 -0.75 =5.11 -1.98 -3.57
be3 0.22 —-4.07 -0.06 -3.45 -1.08 —-4.61 -2.22 -3.24
bc4 -0.17 -2.71 —-0.80 —2.08 -1.19 -2.36 -2.11 -1.24
ncl -3.73 -1.87 —4.37 -1.75 -3.80 -1.73 —4.29 -3.31
nc2 9.98 9.78 10.44 6.69 6.14 6.63 7.06 5.56
nc3 5.33 -0.75 5.62 —4.93 2.60 -2.78 2.30 -1.95
nc4 3.02 1.27 3.18 1.18 2.63 2.87 2.30 2.55
ncsS 0.93 -3.00 0.53 -2.30 -1.77 -3.98 -3.06 -1.50
nc3 10.45%
, 6.21%;
, 5.4% , ; 8.83% 5.13% ,
4.93%, 0.75%, 2) bel
nc4 s 4.0%,
, 1.0% 3
3.0% , ;
1.0%, )
ncd >
, 0.93%, 511% 1.12%,
2%, 3 3.57% 2.22%,
’ 3) 5 ,
’ ’ ] ncl
’ ’ : 1.73%; nc2
’ 5.0%; nc3
3.2 BFRE#. HEREHEARGER , 2.30%,
2.78%; nc4
, ( b, : ,
1) ,
, 2.87%,
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NC1 NC2 , 5 ,
5 NC2 ) )
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Tab.2 Ebb flow rate and change at selected cross-sections in the South Passage
/(x10"m%/s)
1%
NCl1 4.63 4.48 3.64 3.50 3.28 3.77
1.01 1.03 0.99 1.01
NC2 4.57 4.34 3.67 3.45 5.07 5.78
0.90 0.90 0.88 0.88
NC3 5.08 4.84 4.15 3.94 4.71 5.02
0.74 0.79 0.69 0.75
NC4 6.86 6.11 6.00 5.28 10.92 12.10
PP e s ec o e (3 4 5 6 )
*3 MESHEKOATRTERETK
Tab.3 Flood flow rate and change at selected cross-sections in the South Passage
/(x10"m?/s)
1%
NCl1 1.26 1.26 1.89 1.85 0.46 2.19
1.13 1.07 1.18 1.12
NC2 1.42 1.34 2.23 2.07 6.03 7.31
1.90 1.85 1.70 1.68
NC3 2.70 2.48 3.78 3.48 8.45 8.09
2.04 1.91 1.80 1.71
NC4 5.52 4.72 6.82 5.94 14.40 12.94

70 /2017 /41 / 1



593 o |2
i H@ART/CLE
110 &R 220 - BRI
) ke 2.00 F
15 090} = 180t
= = 1.60 F —o— W TR
E 070} o E 140} — MR AT LR
g £l s R
0.50 - : . g 1.00 : - . = A TR
NC2/NC1 NC3/NC2  NC4/NC3 NC2/NCI  NC3/NC2  NC4/NC3
AT EC B4 T v AT EC B T
5
Fig. 5 Flow rate ratios at two adjacent cross-sections in the South Passage during the dry and flood seasons, before and after
the project
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Tab.4 Ebb flow rate and change at selected cross-sections in the North Passage
/(x10"m%/s)
/%
BC1 3.80 3.87 3.02 3.06 -1.78 —-1.11
0.71 0.71 0.69 0.69
BC2 5.35 5.43 4.37 4.40 —1.48 —-0.65
0.90 0.93 0.86 0.89
BC3 5.92 5.87 5.08 4.96 0.98 2.33
0.77 0.78 0.74 0.74
BC4 7.66 7.55 6.89 6.75 1.36 2.05
x5 EEFHERKHRRERETH
Tab.S5 Flood flow rate and change at selected cross-sections in the North Passage
/(x107m>/s)
/%
BC1 2.41 2.31 3.00 2.90 4.00 3.27
0.76 0.75 0.77 0.76
BC2 3.18 3.08 3.90 3.82 3.21 1.98
1.06 1.06 1.10 1.10
BC3 3.00 2.90 3.54 3.46 3.54 2.25
0.53 0.51 0.52 0.51
BC4 5.71 5.65 6.80 6.76 1.16 0.54
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Fig. 6 Flow rate ratios at two adjacent cross-sections in the North Passage during the flood and dry seasons, before and after
the project
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Tab. 6 Statistical results of the flow rate at selected cross-sections in Hengsha Passage during the flood and dry seasons,
before and after the project

/(x10"m%/s) /(x107m>/s) %
HS 157 1.5 102 928 142 134 128 1.19 464 885 514 733
, HS NC3 BC3 , ,
( 7): é:l:.\
8 9 4 Eif
HS NC3 BC3 , MIKE21
,HS NC3 HS BC3 ,
, HS NC3 ,
0.957, BC3 0.872; ,
0.988 0.93 , HS NC3 1)
1.0, , HS NC3 ,

[5]
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Fig. 8 Scatter diagram of the relationship between flood and ebb flow rates at selected cross-sections in the Hengsha and
South Passages
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Fig. 9 Scatter diagram of the relationship between flood and ebb flow rates at selected cross-sections in the Hengsha and
North Passages
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Numerical analysis of the impact of the Nanhui East Tidal
Flat reclamation project on river regime evolution in the
Yangtze Estuary

GU Jie, ZHENG Yu-hua
(College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China)

Received: Aug. 7, 2016
Key words: the Yangtze Estuary; reclamation project; river regime evolution; MIKE21 model

Abstract: To study the impact of the Nanhui East Tidal Flat reclamation project on river regime evolution in the
Yangtze Estuary, a two-dimensional tidal flow numerical model of the estuary was established based on the
MIKE21 model. The model was calibrated with field data and the analysis focused on the North, South, and Heng-
sha Passages. The numerical results show that after the reclamation project the tidal discharge greatly decreases and
the velocity significantly increases in the South Passage due to a reduction in river width. This results in river bed
scour and the river regime developing downstream from the middle of the South Passage. Although the Jiangya
North Passage will be developed, the sedimentation in the middle of the North Passage will be intensified. The tidal
discharge in the Hengsha Passage shows a high correlation with that in the South Passage and dramatically de-
creases. This may have a negative effect on the development and utilization of the Hengsha Passage as a navigation
channel. These research results present significant scientific guidelines on both unpredictable problems in river re-

gime control and the reclamation project itself.
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