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Abstract: While creating useful space for agriculture industry and urban development coastal reclamation damages
considerably the marine ecosystems which human-kind depends on. How to control the large-scale coastal reclamation is a
great challenge in China. This paper presents an analytical framework and model to estimate the Total Allowable Area for
Coastal Reclamation ( TAACR) to provide scientific support for the implementation of a coastal reclamation restriction
mechanism. Various benefits and costs including the ecological and environmental costs of coastal reclamation are
systematically quantified in the framework. Model simulations are developed using data from West Sea of Xiamen. The
results show that the TAACR in West Sea is 89.44 hm” at a discount rate of 4.5%. Area of West Sea must be maintained at a
minimum of 44.52 km® so that the social well-being can be maximized. Under low discount rate 2% the TAACR is zero.

Even with high discount rate 8% the optimal reclamation area is 157.97 hm® about 35.83% of the total planned area.
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Table 1 Revenue of reclaimed land

)]
. Areal! Share of different uses® Price of land® /( /m?) Weighted average price
Location /hm? 2
Commercial Industrial Commercial Industrial (P)/(C Im™ )
WS1 48 0.2 0.8 2950 250 37.95
WS2 147 0.35 0.65 2950 250 56.92
WSs3 22 0.45 0.55 2950 250 69.57
WS4 44 0.4 0.6 2950 250 63.25
WS5 114 0.35 0.65 2950 250 56.92
WS6 39 0.4 0.6 2950 250 63.25
WS7 27 0.75 0.25 4150 700 155.66
S ONC) e (
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Table 2 Value of ecosystem services of planned reclamation area 0. 035mg/L ) ' v 1 € Cob
(ei) /( . m72°afl) ( Cc = 4300 /t %2 ) o
Location Value of ecosystem services 3
WS1 9.34
wS2 8.61 °
Cc
Ws3 946 CL (14)
WS4 9.46 Ax
WS5 9.46 dc®
WS6 9.46 =0.288x + 2.91 (R*=0.97) (15)
ws7 9.62 v
s (1=13.06 P<0.001) (1.71 P<0.1)
3

Table 3 Dredging cost and value of carrying capacity of different reclamation scenarios

Reclamation area

Scenarios  Schemes

Siltation/m?

Dredging cost

Tidal volume

Value of environmental

carrying capacity

/hm? /10* /10%m? 10°
1 0 1528597 4540 416.5 8890.28
2 WS6 39 1534061 4556 414.7 8852.00
3 WS6+WS1 87 1540786 4576 412.5 8804.90
4 WS6+WS1+WS3 109 1543439 4584 411.3 8779.98
5 WS6+WS1+WS3+WS7 136 1546695 4594 409.9 8749.40
6 WS6+WS1+WS3+WS7+WS5 250 1559404 4631 404.1 8625.60
7 WS6+WS1+WS3+WS7+WS5+WS4 294 1563642 4644 402.3 8587.17
8 WS6+WS1+WS3+WS7+WS5+WS4+WS2 441 1578295 4688 396.4 8460.38
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Table 4 Estimation results and sensitive analysis
/hm? Optimal reclamation area /hm?*
Location Planned area 4.5% 8% 2%
WSl 48 0 0 0.00
wWS2 147 8.6 23 0.00
WS3 22 19.07 22 0.00
WS4 44 13.46 31.86 0.00
WS5 114 7.85 22.25 0.00
WS6 39 13.46 31.86 0.00
wS7 27 27 27 0.00
441 89.44 157.97 0.00
2% 8% °
0 4 4 5 ( )
. 2% ( )
0. 8% o
157.97hm’.
8% AY
35.82%. .
43.83 km’, 4.5%
89.44hm’ . 8%
3
N 35.83%. 2%
0.
@ 44.52 km®. 2%
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