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Evaluation on the changes of ecosystem service of urban lakes during the
degradation process a case study of Xiannii Lake in Zhaoqing

Guangdong Province

ZHANG Xiu-Feng LIU Zheng-Wen XIE Yi-Fa CHEN Guang-Rong
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Acta Ecologica Sinica 2007 27 6 2349 ~ 2354.

Abstract With the further study of ecosystem people begin to pay more attention to the services provided by ecosystems
that have been ignored for many years and begin to use measurable methods to express the values of ecosystem service so
the evaluation of ecosystem service is taken into account and is becoming an advanced ecological issue in recent years at
the same time as more and more ecosystems degrade studies on ecosystem succession is becoming another hot pot and
when ecosystems degrade the ecosystem service changes too but little previous research has been carried out about the
change of ecosystem service value.

Based on the literatures ecosystem services are classified into two categories value of natural resources and the value
of humanities. The value of natural resources included matter value including food material etc. ecosystem process
value including water purification atmosphere regulation etc. and habitats value. The value of natural resources could

be evaluated directly or indirectly but up to now there are not recognized methods to evaluate the value of humanities
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scientific research education and tour et al because it is influenced by so many factors. In present paper the natural
resource value of the urban lake ecosystem services Xiannv Lake as a case during the degrading process was evaluated and
some methods such as the market value approach reforestation cost approach shadow project method surrogate market
method carbon tax approach et al were employed. Results showed that some ecosystem service values decreased quickly
with the degradation of Xiannv Lake ecosystem such as gas regulation 460 124 Yuan in 1999 and 8 Yuan in 2004 and
environmental purification values 11480 Yuan in 1999 to 904 Yuan in 2004 . Not all functions decreased with ecosystem
degradation. Some functions such as water resources regulation remained unchanged because lake volume was unaltered.
Yet other functions increased for example fish production increased from 152400 Yuan in 1999 to 241200 Yuan in 2004.
The study has a significance for restoration of a degraded ecosystem. As a degraded lake is restored ecosystem functions or
services such as CO, fixation O, release and environmental purification services would increase significantly but other
functions may remain unchanged or decrease. The methods applied in this paper are convenient and widely used but

further improvement in the criteria and principles of evaluation particularly for lake ecosystem services is required.

Key Words urban lake aquatic ecosystem ecosystem service valuation
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Table 1 Value of atmosphere regulation
€0, 0, Value of gas regulation
Existing biomass CO, fixation 0, release
Year Cweidht k . . Total Yuan % 1999 %
wet weigh : ;
g 8 an van % to the former year % to 1999
1999 1664800 332267 127857 460124 - 1
2000 966310 192860 74213 267073 58.0 58.0
2001 500550 99902 38442 138344 51.8 30.1
2002 140580 28058 10797 38855 28.1 8.4
2003 12010 2397 922 3319 8.5 0.7
2004 30 6 2 8 0.2 0.0
1 2000
2004 1999
266368 kg 2004 4. 8kg
2.2
: 12 /kg
2 1999
2004 1999  1.58
2
Table 2 Value of material production
H)?)o.ph,thaln'uc'hthys Tilapia mossambica Cyprinus Cirrhina molitorella Ctenopharyngodon
Year  molitrix & Aristichthys . . Total kg Value Yuan
. Peters kg carpio kg kg idellus kg
nobilis kg
1999 2500 2200 3500 800 3700 12700 152400
2000 3200 3100 3200 500 3500 13500 162000
2001 6000 5300 1200 600 2800 15900 190800
2002 7900 7000 1500 800 1200 18400 220800
2003 8300 8900 1200 500 700 19600 235200
2004 8800 10000 500 300 500 20100 241200
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Table 3 Value of water regulation Table 4 Nitrogen and phosphorus content in some aquatic vegetation
% %
Year Volume m® Value of water regulation Yuan v . Total Total
egetation type .
nitrogen phosphorus
1999 312400000 209308000 Vallisneria spiralis 2.013 0.221
2000 312400000 209308000 Hydrilla verticillata 2.342 0. 309
N 3124 N Potamogeton pectinatus 2.373 0. 481
001 312400000 09308000 Potamogeton malaianus 2.209 0.234
2002 312400000 209308000 Potamogeton maackianus 2. 506 0.293
Ceratophyllum oryzetorum 2.526 0.222
2003 312400000 209308000 Myriophyllum 1.866 0.209
2004 312400000 209308000 Average 2.262 0.281
77% 11.44% 0.98% "
5
5
Table 5 Value of water purification
Hydrophyte Fish
Year Value of purification of TN Value of purification of TP Value of purification of TN Value of purification of TP Total = Yuan
Yuan Yuan Yuan Yuan
1999 9038 1871 499 72 11480
2000 5246 1086 531 76 6939
2001 2717 563 625 90 3995
2002 763 158 724 104 1749
2003 65 13 771 110 959
2004 - — 791 113 904
— the value is very little almost zero
5
2004 1999 7.9%
2.5
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