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Abstract: To determine the partial water quality, it is essential to divide large water area into smaller partitions according
to the geographical structure. In present paper, China’s Bohai Sea was divided into four zones (i.e., Laizhou Bay, Bohai
Bay, Liaodong Bay and the center of Bohai Sea). The hydrodynamic induced mass convection and diffusion and the
chemical degradation were considered, the former was used to compute the diffusion capability of cumulative chemical
oxygen demand (COD) in different zones, and the latter was applied to solve COD decreasing property, thus the
degradation ability could be estimated. After the comprehensive consideration of these two parts, the COD environmental
capacity was obtained with different water quality standards considered. The result shows that COD capacity is different
in these four areas. For Laizhou Bay, the COD concentrations could satisfy the standard of “relatively clean”, and the
environmental capacity has additional 26% to reach the standard; For Laizhou Bay, the COD concentrations was very
close to the standard of “light pollution”, and the environmental capacity only has 5% left. For Liaodong Bay, COD
concentrations met the standard of “relatively clean”, and the environmental capacity remained 88%.
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Fig.1 Simulation of tidal flow field in the Yellow Sea and Bohai Sea
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Fig.2 Partitions of Bohai Sea and the illusion of the water
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Table 1 Parameters of the zones of the Bohai Sea
ZH N Wi IARW whiEhi B
AR (km?) 11040 11530 25070 27960 75600
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KARARI(km®)  138.00  172.95 546.96 753.80 1730.00
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2 2004~2013 E#1i5 &7k COD HEE (x10%)
Table 2 COD emissions of the bays in the Bohai Sea from
2004 to 2013 (x10%*)

. M Wik LA
il s R it W
2004 46.80 72.70 51.15  74.23 24.47 36.71
2005 4440 69.10 51.83 75.25 31.51 47.27
2006 44.60 69.40 5322 77.33 31.35 47.03
2007 43.00 67.00 51.70  75.05 30.70 46.05
2008 40.40 63.10 47.83  69.25 28.56 42.84
2009 38.00 59.50 4581 66.22 27.51 41.27
2010 36.80 57.70 4435 64.03 26.48 39.72
2011 7236 72.36 76.32  76.32 51.55 51.55
2012 71.23 71.23 75.65 75.65 54.66 54.66
2013 69.69 69.69 72.04 72.04 56.50 56.50
#z 3 8 COD iREXNMMES i+ B1E ki (4=0.061)

Table 3 The comparison between the calculated value and
the measured COD concentrations (£=0.061)

P YRR R S DIMA £=0.061
U7 o o
(mg/L) P (mg/L)  HIXHRZE(%)
2004 1.04 1.08 3.85
2005 1.18 1.20 1.69
2006 1.21 1.25 331
2007 1.50 1.29 14.00
2009 1.36 1.38 1.47
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Fig.3 Relative error between the computed COD
concentration and the measured data for different

degradation coefficient
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Fz 4 2004~2013 FEihiFEKE COD RitiRE(mg/L)
Table 4 Accumulated COD concentrations of the bays in
the Bohai Sea from 2004 to 2013 (mg/L)

FEfr EA it LR
2004 1.95 2.19 0.62
2005 2.13 2.97 0.78
2006 2.09 3.33 1.01
2007 2.34 3.56 1.28
2008 2.30 3.69 1.42
2009 2.30 3.81 1.59
2010 2.24 3.77 1.71
2011 2.95 4.15 1.84
2012 2.85 4.12 1.99
2013 2.74 3.95 2.12
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Fig.4 Annual COD concentrations evolution process for different bays in the Bohai Sea
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