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Researches on the emergy analysis of Poyanghu wetland
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Abstract: The Emergy and material flux of Poyanghu wetland ecosystem were analyzed in this paper by Emergy analysis theory
of ecological economy system which was created by H. T. Odum. The article concludes that four steps should be included in the
emergy analysis process of wetland ecological benefits: (1) emergy analysis concept ional system should be built up. which can
reflect the emergy analysis method; (2) emergy analysis table being drafted out and the emergy value being calculated; (3)
emergy indices being estimated; (4) wetland ecological benefits should be expatiated according to analytical tables of emergy
indices system and emergy schemes. By collecting field investigating data and historical information, using the method provided
by the article, analyzing the Emergy schemes and tables of wetland ecosystem, we got that the solar Emergy input is 3. 36 X

20

10" sej, solar Emergy output is 3.07 X 10*sej, the elementary productivity is 5.04 X 10" sej, irreproducible Emergy and
resource is 6. 35X 10"sej, the solar Emergy of ecological service, ecological tourism and research work in the input/output
system respectively are 8. 79X 10"sej, 4. 80X 10"sej, 1. 05X 10"sej, and summed up to 1.46 X 10%sej. So, the benefit in the
integrated input/output system of Poyanghu wetland ecosystem is well. The solar Emergy of wetland waterfowls is 1. 61X 10%
sej, which indicates the irreplaceable status of Boyanghu wetland in waterfowl protection and the important ecological function
in Changjiang basin.
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1 [1~4]
Table 1 The main indices for emergy analysis
Name Implication Remark
Solar Emergy (sej)Usually using the

The total amount of a kind of energy needed directly or concept of solar emergy (sej)
indirectly to form products

Emergy transform sej/]  sej/g

efficiency The total amount of another kind of energy or material to Usually denoted by solar emergy transforming

Emergy power

Emergy-currency ratio

produce unit energy or material

The emergy value in unit time

The amount of input emergy

which equals unit currency

ratio (sej/]J or sej/g)
sej/T
Usually denoted by solar emergy power (sej/T)
/ GNP (sej) The utilized
amount of current year emergy/GNP of current

year ( sej)

Macro-economy The market currency / - Available emergy
value value which equals available emergy value/(emergy-currency ratio)
The / ,EIR=
Emerhy investment ratio value of energy input into economical system reflected by IMP/(R + N) Unrenewable unenvironmental
unit environmental emergy input emergy/environmental emergy input amount.,
EIR=IMP/(R+N)
. 9, 11 s (
)
(O = X ;
2 (sej)= (J,UsS$)Hx ;
(3 (Us$H= (sej) X (US$ /sej)s
€Y) = X(1— ) X X 5
(5) = X X X X X ;
(6) = X X X X 3
) = GX X 3
(8 = X .
3
( D,
2 s NN ; ( )\ ;
( . ) ; . ,
4
. . - (Em $) ) 2,
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o 1081km?, 420km?,
58% . . . .
2 s ( N ) 3.36X10"sej, 3. 07X 10%sej,
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Rainfall,

Ecological tourism,

ecological engineering
accumulation) .

and education, Output,

5.04 X 10Ysej,

Vegetation of wetland, Cultivated crops. Phytoplankton, Wetland
Zoobenthos . Aquatic products, ( ) Bottom mud (mineral
Wetland ecosystem, Market ., N Management, research
( ) 6.35X10%sej, N
8. 79X 10Ysej,4. 80X 10"sej,1. 05X 10"sej, 1. 46 X 10sej, 2 — (Em$)
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Emergy analysis of Poyanghu wetland ecosystem

Nutrient matter,
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Table 2 Input/output emergy analysis of Poyanghu wetland ecosystem
(sej/unit) Em$
Sequence (Jor $) sej/uni (10'7se)) _ m 3§
Ttem o Emergy transform . (10°%$),2002
number Original data . Solar emergy
ratio
1 Reproducible energy
sunshine 8. 68X 107 1 8. 68 8.76
wind 2.02X 101 622 12.79 12. 88
( Jrainfall (potential energy) 8.41x10M 8888 76.7 78.77
( )rainfall (chemical energy) 1.54X 10" 15444 237.57 236.55
total 335. 81 336. 96
2 irreproducible energy or resource
( )sediment (mineral accumulation) 1. 08X 10" 3500 287.37 288.33
water body 8.07x 10 48000 347. 94 348. 02
total 635. 31 636. 35
3 primary productivity
wetland vegetation 9.91x 10" 4700 461. 68 465. 08
phytoplankton 9.08X 10" 4700 42.40 44. 62
total
5 ( )capital output item(service output)
ecosystem service 8.82X107 1. 00 10" 879.48 883. 47
eco-tourism 4. 65X 107 1. 00X 102 479.72 483. 28
research work 1.11X107 1. 00X 10" 104. 99 104. 51
total
6 aquatic product
fish, etc. 8.80x10'? 4.16X107 1361. 48 1367. 04
7 ( Ywetland waterfowls (especially protected)
waterfowls 2.41X10° 1.03%108 1610. 49 1623.78
6~8; s N ( N )
; 3 Em - ;
5
A A .,
. o b
9 o
, ( WTP), ,
[9~12]
9’ o
(Emergy Analysis) H. T.Odum 1987
o ’ b
[1~5,9~12]
) ’ o
s H. T. Odum s
o s s
b o
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