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Analysis on the resource allocation structure of Spartina alternifora

ecological engineering from the emergy benefits aspect
ZHANG Sheng—Tu ,QIN Pei, WAN Shu-Wen (Institute of Bio-Technology, Nanjing University,210093,
China)

Abstract : Estuary of Shuangyang River, Jiangsu Province ,was selected for this study. The seashore bank in

this area was often eroded by typhoons and storms. Three approaches involving plan A repairing
without plantation, plan B —— Plantation of S. alterniflora without uses, plan C —— S. alterniflora
Ecological Engineering (SAEE)were practiced. This article describes the EMERGY analysis of these plans.

The EMERGY analysis of three approaches results as following:

EMERGY inflows, A: 2. 84E + 12 sej/a * m*; B: 3. 67E + 11sej/a * m*; C: 8. 94E + 11 sej/a » m?®;
EMERGY Export,A:5. 78E+09sej/a » m*;B:3. 44E+11 sej/a * m?;C:3. 46E+12sej/a * m®.

These data indicates that plan C SAEE was the most beneficial option,with a net benefit of 2.
57E+12 sej/a » m®. It is calculated to be US $ 0.295/a * m® based on the macroeconomics values in 1988.
Then,in the practical area of 150hm? the total macroeconomics values is US $ 443 000(1988). plan A is not
a maintainable system.it needs economic inflows every year.

From the economics’point of view, plan C indicates the best allocation of resources. The Marginal
Ratio of Technical Substitution(MRTS) of plan B is very small. If we invest little capital or services in plan
B.we can get a relatively large marginal production.

The results suggest that alternative C is the best management strategy among the three for the salt
marsh wetland with eroded bank in southease China. SAEE embodies the principles of ecological
engineering.
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1
Table 1 Emergy analysis of three plans
N It Raw units Transformity Solar emergy
o. em
($ or joule) ($ /m?or j/m?) (sej/unit) (sej)
Renewable resource
inflows
1 Solar energy 5. 19E+15 3.46E+09 1 1. 73E+12
2 Wind energy 1. 88E+11 1. 25E+ 405 1496 1. 87E+08
3 . . 1. 37E+13 9. 16E+06 10488 4.8E+13
Rain potential
4 Rain chemical 7.91E+12 5.28E+06 1. 82E+04 4.8E+13
5 Runoff 1. 48E+12 9. 88E+05 4. 11E+04 4. 06E+10
6 Waves 1. 37E+12 9. 17E+05 30550 2.8E+10
Total 3. 48E+11
A
Nonrenewable resource inflows
7 Investment 1. 60E4-06 2.87E—01 8.70+12 2. 49E+12
0 0
8 Management
Export
9 GPP 3. 04E+05 1. 90E+04 5.78E+09
B
11 Investment 4. 00E+02 2.15E—03 8. 70E+12 1. 87E+10
12 Management 0 0
Export
13 GPP 5241 9. 04E+07 3.80E+03 3. 44E+11
C
14 Investment 2. 50E+05 4. 48E—02 8. 7T0E-+12 3.90E+11
15 Management 1. 00E+05 1. 79E—02 8. 70E+12 1. 56E+11
anageme
Export
16 GPP 5241 9. 04E+-07 3.80E+03 3. 44E+11
17 Economic export 2. 00E+06 3.58E—01 8. 70E+12 3. 12E+12
/ 8. 70E+12sej/ $ 1988
2 3
@é g; Table 2 Different essence inflows with the same emergy
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