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ABSTRACT

Coastal zone is one of the most compléx ecosystem and most pro-
ductive of the planet. Indeed; the coastal zone in under ‘intense pres-
sure, on one hand, from the sea with tourismi activities, ‘water sports
and fisheries, and on'the other hand, throughland-based activities such
as agriculture, “industry, construction, sewage disposal, 'reclamation
and the urbanization of the coast. Humans have had a considerable im-
pact on coastal zone, associated with population increase and economic
development. Now,' the method of environmental impact rassessment
(EIA) is widely used to assess the impacts of ‘coastal engineering. In
China, EIA of asingle project has formed a mature means and ap-
proach. However, study on the cumulative effect of projects, involving
regional and the overall development of the environmental impact is still
in the exploration stage. With regard to the ecological impact; both in
theory and method: are very weak. The aim of this paper is to assess
the cumulative | ecological impact of reclamations in Xiamen coastal
zone, through the introduction of a new framework for quantification of
ecosystem services value.. The main contents of the paper are as fol-
lows.

1. The biota and physical structures of ecosystem provide a wide
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variety of marketable goods. Moreover, society is increasingly recogniz-
ing the myriad life support functions, the observable manifestations of
ecosystem processes that ecosystems provide and without which human
civilizations could not thrive. The conceptual challenges of valuing e-
cosystem services involve explicit description and adequate assessment of
the link between the structure and function of ecosystems and the goods
and services derived by humanity. The first step towards a comprehen-
sive assessment, of ecosystem goods and services involves the translation
of ecological complexity (structures and processes) into a more limited
number of ecosystem functions. These functions, in turn, provide the
goods and services 'that are valued by humans. In this paper, the e-
cosystem functions are defined as the capacity of natural processes and
components to provide goods and services that satisfy human needs, di-
rectly or indirectly. Here, the ecosystem: functions are grouped into
four primary categories: regulation functions, habitat function, produc-
tion functions and information functions.

2. If quantification is deemed to be useful and necessary, the par-
ticular quantification or valuation approach must be selected. In this pa-
per, three valuation approaches are discussed: (a) Economic valuation
(monetary) of ecosystem services. The major methods that -are cur-
rently available for estimating economic (monetary) values for ecosys-
tem ‘services are outlined. These methods are grouped into two cate-
gories: revealed preference methods and stated preferenice methods; (b)
Emergy valuation of ecosystem services. Emergy measures both the
work of nature and that of human in generating products and services,
as a science-based evaluation system that represent both natural values
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and economic values with a simple, universal unit, It evaluates the
work previously used up directly and indirectly to make a product. or
services. (c) Ecological footprint valuation of ecosystem services. The
ecological footprint of any defined population (froma single individual
to a whole city or country) is the area:of bioticauy productive land and
water. appropriated exclusively to produce the resource used and to as-
similate the waste generated by the population. To translate the supply
of natural services into the understandable concept of areas is the main
idea of ecological footprint.  In addition to, a modified method of eco-
logical footprint calculation by combining energy analysis is introduced.

3. According to the three different methods for calculation of e-
cosystem services, the total cumulative loss values of reclamation were
calculated in Xiamen Bay since the 1980s. According to the theories
and methods of the subject of ecological economics, the total loss value
of reclamation is 216212.32 million Yuan (Chinese RMB), unit value
is 10.77 Yuan/m?. According to the method of traditional ecological
footprint calculation, the result is 2545946 .99 million Yuan; unit val-
ue is 126.78 Yuan/m?. According to emergy footprint, the result is
6127818.23 million Yuan; unit value is 305.15 Yuan/m?.

4. Mangroves are woody plants that grow at the interface be-
tween land and sea in tropical and sub — tropical latitudes. Mangrove e-
cosystem is a very important category of the wetland systems in China.
Through a study of the energy flows, and using the method of emergy
analysis, the emergy value of the mangrove ecosystem is estimated in
China. The results show that total emergy money value of mangrove e-

cosystem services in China, which covers 13646hm?, adds up to
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121552.61 million Yuan, of which, about 2724 .420 million Yuan of
litter fall, about 1128.49 million' Yuan of biomass, about 61557.74
million Yuan of habit, about 10094 .75 million Yuan of storm preven-
tion, about 45847.84 million Yuan of waste treatment, and -about
146.11 million Yuan of scientific study value. In addition, the con-
cepts of the emergy flow value and the emergy storage value of ecosys-
tem ‘services are analyzed and discussed with the details of mangrove e-
cosystem in China.’ According to the results, ‘the total cumulative loss
value of mangrove ecosystem services is 60793.23 million Yuan in past

thirty years.
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