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Evaluation technique of the loss of coastal ecosystem services caused by sea
reclamation project with three methods
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Abstract: Based on the effects of marine environment caused by sea reclamation and Technical Directives for Marine Ecological Capital
Assessment (GB/T 28058-2011), the indexes of the losses of coastal ecosystem services caused by sea reclamation were built. The lost value of
sea reclamation was calculated with three methods including economic evaluation, emergy analysis and biodiversity experiential formula
which were applied in the new sea reclamation in Taxia Fuding Fujian Province separately, and the total ecosystem lost value was
672.0x10*yuan-a”, 809.2x10*yuan-a™, and 133.3x10%*yuan-a™ correspondingly. Compared with other relevant researches, the methods are
expected to apply in EIA economic evaluation in order to consider external cost and to apply in coastal economic sustainable development.
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Fig. 1 Energy flow in the loss of coastal ecosystem services
led by sea reclamation
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Tab.3 Emergy analysisof Taxia before seareclamation
12527 /sej /
2.5x10%Ja’! 1 2.5x10" 0.2
5.09x10"J-a"! 1496 7.61x10" 0.01
1.37x10"J-a 30550 4.19x10' 3.27
5.7x10°g-a’ 8.1x107 4.62x10" 0.04
3.56x10"g 5.0x10" 1.78x10" 139.13
670 - - 670
4
Tab.4 Emergy analysisof Taxia after seareclamation
[25-27] /sej /
2.5x10"J-a 1 2.5x10" 0.2
5.09x10'J-a”! 1496 7.61x10 0.01
1.37x10"J-a! 30550 4.19x10 "¢ 3.26

12685.1




142 34
1, NPP 262673 gm>a'  NPP 27
2, 4491.76 $US-10*m *a ', ,
63 ,
133.3 ,
[32-33]
5
5.1 , ,
5.1.1
Costanza ,
1 809.2 R kX -
21 , 3 2 , 3
(GB/T 28058-2011), ,
5%
, 14.26 -a hm?
, 5.97
, .a—l.hm—2[8];
. a_l .hm—z[‘?];

4.39 -a lhm 21



4 , 143
[I1. , 2009, (3): 34-38.
’ (1] , : (ema)
[J1. , 1999, 21(2): 13-15.
, [12] , , .
99.7%, , [J]. , 1999, 20(4): 111-115.
[13] , , , .
39.4%, [I1. ,2001, 21(6): 66-69.
15.7%"); : [14] , ; .
22.0%, 30.2%0 . , 2004, 13(4): 612-615.
[15] , , .
> [J1. , 2000, 20(6):
54.5%, 33.0%"" 1045-1049.
[16] , , , .
52 1. , 2003,
, 26(4): 51-55.
[17] , , ;.
’ [7]. , 2005,
24(5): 58-62.
, [18] , , ,
— [J].
, 2007, 43(5): 501-508.
’ [19] GB/T 28058-2011, [S].
[20] GB/T19485-2004, [S].
[21] .
’ [R]. : ,2007: 1-13.
’ [22] . [D].
, ,2009: 7-15.
[23] , , , -
’ . , 2006, 21: (11):
> 1127-1133.
241 .
[J7. ,2011, 05: 719-723.
’ [25]ODUM H T. Concepts and methods of ecological engine-
ering[J]. Ecological Engineering, 2003, 20(5): 339-361.
[26] ODUM H T. The prosperous way down[J]. Energy, 2006,
1] : Ml , 2011: 31(1): 21-32.
16-31. (27] . 191 ;
2] , , , 2001, 12(1): 129-131.
GIS [J] , 2012, 253(5): 381-385. [28] BROWN M T, BURANAKARN V, Emergy indices and

[3] COSTANZA R, DARGE R, DEGROOT R, et al. The value
of the world's ecosystem services and natural capital[J].
Nature, 1997, 387 (6630): 253-260.

[4] DAILY G C. Nature’s services: Societal dependence on natural
ecosystems[M]. Washington DC: Island Press, 1997: 78-112.

[5] DE GROOT R, WILSON M A, BOUMANS R M J. A
typology for the classification, description and valuation of
ecosystem functions, goods and services[J]. Ecological
Economics, 2002, 41(3): 393—408.

[6] MILLENNUIM E A. Millennium ecosystem assessment:
Biodiversity synthesis report{fM]. Washington D C: World
Resources Institute, 2005: 1-28.

[7] . [D].

,2009: 3-10.

[8] , R , - :

RIR , 2005, 20(5): 716-726.

(9] : [D].

,2007: 10-60.

ratios for sustainable material cycles and recycle
options[J]. Resources, Conservation and Recycling, 2003,
38(1): 1-22.

[29] BROWN M T, ODUM H T, JORGENSEN S E. Energy
hierarchy and transformity in the universe[J]. Ecological
Modelling, 2004, 178(1-2): 17-28.

[30] COSTANZA R, RUTH M, Using dynamic modeling to
scope environmental problems and build consensus[J].
Environmental Management, 1998, 22(2): 183—-195.

[31] COSTANZA R, FISHER B, MULDER K, et al. Biodiversity
and ecosystem services: A multi-scale empirical study of the
relationship between species richness and net primary
production[J]. Ecological Economics, 2007, 61(2-3): 478-491.

[32] TON S, ODUM H T, DELFINO J J. Ecological economic
evaluation of wetland management alternatives[J]. Ecolo-
gical Engineering, 1998, 11(1-4): 291-302.

[33] PENG J, WANG Y, WU I, et al. Evaluation for regional
ecosystem health: Methodology and research progress[J].
Acta Ecologica Sinica, 2007, 27(11): 4877—4885.



