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Evaluation of two artificial wetlands in Yancheng Natural Reserve,

China

WAN Shu-Wen', QIN Pei', ZHU Hong-Guang', XIE Min', LIU Xi-Ping®, YIN Jin-Lai®,
ZHOU Chun-Lin®* (. Department of Biology, Nanjing University, Nanjing 210093 ,China; 2. Yancheng Natural
Reserve,Yancheng 224002 ,China; 3. Institute of Tidal Land Agro-Science Research,Jiangsu,224001,China)
Abstract: A study on emergy evaluation of two kinds of original wetlands in Yancheng Natural Reserve was
conducted. Suggestions on the sustainable development are given. In order to relieve the habitat pressure of
coastal birds,it is necessary to build waterfowl ponds at the edge of the core zone. Fishponds can be built in
the buffer zone,which will gain large economic benefits to maintain the feedback to waterfowl ponds and
fishponds. The ratio of the waterfowl ponds area to fishponds area must fall between 0. 19 and 8. 00. When
the ratio is 0. 19 the reserve will gain the greatest economic benefits 2. 13X 10* US $ /a « hm*; When the
ratio is 8. 00.the reserve can gain the greatest ecological benefits 1. 18 X10° US$ /a « hm®. A moderate ra-
tio between 0. 19 and 8. 00 ensures a sustainable development. When the ratio is 0. 31,the reserve will gain
equal economic and ecological benefits with the sum 3. 79X 10 US $ /a « hm®,and it is suitable for the de-
velopment of Yancheng Natural Reserve. Developing eco-tourism is good supplement to building artificial
wetlands. The fishponds now built in the buffer zone should be changed into waterfowl pond to accommo-
date more coastal birds several years later,and they should be included in the core zone for strict manage-
ment.
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Fig. 2 The system energy diagram of waterfowl pond in Yancheng Natural Reserve
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Fig. 3 The system energy diagram of Yancheng Tidal Land Agro-Science Institute fishponds
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Table 1 Emergy evaluation of Yancheng Natural Reserve waterfowl pond

No. Item Raw units Transformity Solar Emergy Macroeconomic value

Renewable resources

1 Sunlight 8.30X10"] 1sej/] 8. 30X 10"sej 8.96xX102US $
2 Rain,chemical 1.22x10"] 15444sej/] 1. 88X 10"sej 2.03X10'US $
3 Rain,geopotential 8. 44X10'2] 8888sej/] 7.50X 1016sej 8.10X10°US $
4 Wind , kinetic 1.12X101%] 623sej/]J 6. 99X 10" sej 7.55X10'US $
Total (R) 1. 88X 10'sej 2.03X10'US$
Nonrenewable sources from within system
5 Sediments 8.86X10%] 3509sej/] 3.11X10Ysej 3.36X10'US $
6 Pond water 1.19X103] 48000sej/] 5. 69X 10sej 6.14X10'US $
Total (N) 8. 80X 10 sej 9.50X10'US $
Feedback
Services &. facili-
7 ties 8.95X10°US$ 9.26x10"%sej/US$  8.29X10'0sej 8.95X10°US $
8 Small fish 3.10X10'US$ 9.26X10'%sej/US$ 2. 87X 10"sej 3.10X10'US $
9 Forage 6. 08X 10'US$ 9.26x10"%sej/US$ 5. 63X 10sej 6.08x10'US $
Total (F) 9. 33X 10"sej 1.01X10°US $
Yield
10 Algae production 2.91X10"] 4700sej/] 1. 37X 10"8sej 1.48X10°US $
11 Cattail production 2.45X101] 4700sej/] 1. 15X 10"sej 1.24X10'US $
12 Reed production 2.61X10%] 4700sej/] 1. 23X 10"sej 1.33X10*US $
13 Waterfowls 1.29x10"] 3X107sej/] 3. 88X 10'8sej 4.19X10°US $
14 Fish 9.30X10'US$ 9.26x10%sej/US$ 8. 61X 10"sej 9.30X10'US $
Total Income 8.61X10'sej 9.30X10'US $
Ey 5.49X10'8sej 5.93X10°US $
Yield 6. 35X 10"8sej 6.86X10°US $

Emergy/US$ (1994) 9. 26X 10%sej/US $
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Table 2 Emergy evaluation of Yancheng Agro-Science Institute fishponds

No. Ttem Raw units Transformity Solar emergy Macroeconomic value

Renewable resources

1 Sunlight 3.42X10%] 1sej/] 3.24X10%sej 3.69X10°US $
2 Rain,chemical 5.01X10%] 15444sej/] 7.74X10%se]j 8.36X10°US $
3 Rain, geopotential 3.48X10%%] 8888sej/] 3.09X 10%se]j 3.34X10°US $
4 Wind , kinetic 4.62X101] 623sej/] 2. 88X 10"sej 3.11X10'US $
Total (R) 7. 74X 10 6sej 8.36X10°US$
Nonrenewable sources from within system
5 Sediments 3.66X10'] 3509sej/] 1. 28X 10" sej 1.38X10'US $
6 Pond water 4.94x10'2] 48000sej/] 2.37X10"sej 2.56X10'US $
Total (N) 3. 65X 10'7sej 3.94X10'US$
Feedback
7 Services &. electricity 5.84X10°US$ 9.26X10"%sej/US$ 5.41X10%sej 5.84X10°US $
8 Small fish 2.56X10'US$ 9.26X10"%sej/US$ 2.37X10"Ysej 2.56X10'US $
9 Forage 1.02X10°US$ 9.26X10'2sej/US $ 9. 45X 10"sej 1.02X10°US $
Total (F) 1. 24X 10'8sej 1.34X10°US $
Yield
10 Shrimp 2.20X10°US$ 9.26X10'%sej/US$ 2.04 X 10'sej 2.20X10°US $
11 Fish 1.58 X 10US$ 9.26X10'"%sej/US$ 1. 46X 10"8sej 1.58X10°US $
Total Income 1. 48 X 10'8sej 1. 60X 10°US $
Ey 0 0
Yield 1. 48X 10'8sej 1. 60X 10°US $
Emergy/US $ (1994) 9.26X10'%sej/US $
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Fig. 4 Aggregated diagram of emergy flows for the waterfowl pond and fish pond

3
Table 3 Indices of Yancheng Natural Reserve waterfowl pond and Yancheng Agro-Science Institute fishponds

No. Description Expression Waterfowl pond Fishponds

1 Renewable emergy flow R 1.88 X 10'sej/a 7. 74X 10%sej/a

2 Nonrenewable resources use N 8. 80X 10'sej/a 3.65X10sej/a

3 Investment emergy 9.33X10'sej/a 1. 24 X10'8sej/a

4 Economic benefits I 8.61X10'sej/a 1. 48X 10'8sej/a

5 Emergy yield not for exchange Ey 5.49X10'8sej/a Osej/a

6 Total yield Yield 6. 35X 10'%sej/a 1. 48X 10'8sej/a

7 The emergy yield ratio Yr=Yield/F 6.81 1.19

8 The net economic benefits Np=I—F —0.72X10"sej/a 2.40X10Ysej/a

9 The base emergy change Bec=FEy—N 4.6110'%sej/a —3.65X10sej/a

10 The Np per hm? Np’ —3.00X10"sej/a « hm? 2.4X10%sej/a » hm?

11 The Bec per hm? Bec’ 1. 92X 10"sej/a » hm? —3.65X10"sej/a « hm?
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