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Evaluation of losses in bay environmental capacity based on numerical simulation—a case study of sea reclamation
in Tong’an Bay, Xiamen. WANG Xuan, CHEN Wei-qi*, JIANG Yu-wu, ZHANG Luo-ping (Environmental Science
Research Center, Xiamen University, Xiamen 361005, China). China Environmental Science, 2010,30(3): 420~425
Abstract: Based on an analysis of factors affecting the value of bay environmental capacity, a model evaluating the lost
value of bay environmental capacity caused by sea reclamation was established using Shadow Project Method in
environmental economics combined with hydrodynamic numerical model and hydrodynamic force-contaminant diffusion
coupling model. The evaluation model was then applied to a case study of four planned sea reclamation projects in
Tong’an Bay, Xiamen. The lost value of environmental capacity caused by projects 1 to 4 would be 1.23x10%, 4.84x10°,
6.07x10%, 1.33x10° Yuan/a, respectively; and the lost value per unit area would be 62.03, 62.64, 64.72, 69.02 Yuan /(m2~a),
respectively. These environmental costs should be carefully examined in relevant project evaluations. Policy
recommendations were presented according to the study results and current status of sea reclamation in Xiamen.
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Table 2 Changes in tidal prism in Tong’an Bay under each sea reclamation project

K T N

e Tk b3t ki ) ki b3t
T ogE R i e guE R e R ghiiE R ghEiE MR
(x10°m’) (%) (x10°m®) (%) (x10°m®) (%) (x10°m) (%) (x10°m®) (%) (x10°m) (%)

WUk 417.0 408.3 328.8 338.8 246.5 2125

1 4104  -16 4017 -16 3236  -16 3332 -1.7 242.1 -1.8 209.0 -0.2
2 3925 -59 3841  -59 309.1 6.0 3182 -6.1 230.9 -6.3 199.2 -0.6
3 3857  -15 3773 -7.6 3037  -7.6 3126 -7.7 226.8 -8.0 195.6 -0.8
4 3488  -16.3 3407 -16.6 2747  -16.5 2829  -16.5 2039  -17.3 176.4 -1.6

*3 BAETRERITE. KREBHTRYREZE(mgL)
Table 3 Differentials of pollutant concentrations between
high tide and low tide in Tong’an Bay under each sea

reclamation project (mg/L)

UES COD TN TP

AR 0.2226 0.2052 0.0251
1 0.2225 0.2050 0.0250
2 0.2226 0.2022 0.0249
3 0.2228 0.2016 0.0245
4 0.2201 0.1935 0.0244
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Table 4 Average costs of waste treatment

. . . TR LRI B RER# G
e > Sk R ke i =
59 BE/KHRJE (mg/L) tH 7K B2 (mg/L) 22 i (mg/L) W GE (102 72/) (102 75)
SS 200 20 180 0.44
COD 800 153 647 0.12
0.8 5.76
TN 30.10 8.76 21.34 3.75
TP 4.83 0.56 4.27 18.74
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Table 5 Lost values of environmental capacity caused by each sea reclamation project
) s M AV T (ANV-ANV) D, D, D P
UES 2 3 63 6 4 IC * 0 TS 76/(m?
(km®) [g/(m’-d)] (x10°m”) (x10%g) (x10" Ju/a) (x10" Ju/a) (x10" Ju/a) [76/(m™a)]
1 1.98 3.96 2.624 1248.8 11032.5 12281.3 62.03
2 7.73 0.15 18.28 10.144 5764.8 42653.9 48418.6 62.64
3 9.38 ’ 21.44 12.829 6761.3 539453 60706.6 64.72
4 19.24 33.97 29.035 10712.8 122087.3 132800.1 69.02
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