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The emergy concept was used to valuate the contributions of a tidal flat ecosystem included in the fourth
stage reclamation plan for the Youngsan River area to the Korean economy. Emergy contributions of the ecosys-
tem were compared with those of economic valuations performed on the same ecosystem. The tidal flat ecosys-
tem contributed 3.55 million EmWrha annually. This, however, cannot be compared directly with those of the
economic valuations because both methodologies approach the valuation of ecosystems in different perspectives,
The emergy methodology is a donor-based valuation in which what goes into making a product or service is
measured, while the economic valuation is a receiver-based approach in which human receivers determine the
value of an ecosystem product or service.

An emergy valuation was conducted for the three ecosystem functions included in the economic valuations to
compare the results of both methodologies on the same basis. Fishery production and pollutants removal con-
tributed 9.86 million EmWr/ha/yr and 0.88 million EmWr/ha/yr, respectively. The conservation value of the tidal
flat ecosystem was 3.55 million EmW/ha/yr. Overall, the emergy valuation that try to include works of both hu-
man and nature on the same basis resulted in higher economic contribution of the tidal flat ecosystemn than that
calculated by the economic methodologies in which only human works are measured based on the willing-
ness-to-pay of people.

This study showed that the emergy concept could provide an alternative tool for policy decision-making re-
garding utilization and conservation of ecosystems by approaching the ecosystem valuation from a different per-
spective than that of economic methodologies.
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Fig. 1. Location of the tidal flat ecosystem included in
the fourth stage reclamation plan for the
Youngsan River area in Korea.
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Fig. 2. Energy systems diagram for the tidal flat eco-
system included in the fourth stage reclamation
plan for the Youngsan River area in Korea.
KE=Kinetic Energy, N=Nutrients, M=Microor-
ganisms, D=Detritus, PI=Outside plankton pop-
ulation, Z=Zooplankton.
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Table 1. Economic valuation of the tidal flat ecosystem included in the fourth stage reclamation plan for the
million won/ha/yr)

Youngsan River area in Korea(Unit :

Items IRI® MOMAF"
Fishery production value 450 557
Pollutants removal value 0.41(3.83)” 1.03
Aesthetic or conservation value 0.40 0.81

Total 5.31(8.73) 741

a) Corrected for an error in a size of fishery areas in IRIL
b) Numbers in parentheses represent the pollutants removal value and the resultant total value with

organic removal capacity of 21.7kgBOD/day, as calculated in MOE

17)

¢) MOMAF” presented the result in the present values for the valuation period of 55 years. Annual
values were provided by Professor Hee-Dong Pyo at the Pukyung National University.
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Table 2. Emergy evaluation of the tidal flat ecosystem included in the fourth stage reclamation plan for the
Youngsan River area in Korea

[tems Energy Solar trapsformity” Solar emergy - - - -Emvalue
(J/yr) (sei/]) (sej/yr) (EmW/yr)

Sun” T 7.42x107 1 7.42x10" - 331x10°
Wind” 161x10° 1,49 241x10" 1.08x10°
Tide” 8.43x10® 16,842 1.42x10% 6.34x10'°
Rain, chemical® 1.67x10" 18,199 3.05x10" 1.36x10'°
Total 1.72x10% 7.70x10"

a) Solar transformities from Odum'"
b) Area=2.17x10°m'®

Insolation=4.88x10")/m*/yr'®

Albedo=0.3 (% given as decimal)

Energy (J)=(Area)x(Insolation)x(1-albedo)=7.42x10"}/yr
¢) Avg. wind speed=3.4m/s'®

Geostrophic wind=(3.4m/s)x(10/6) = 5.67 m/s

Energy (J)= (13kg/m)><(0 001)x(5.67m/s)*x(3.14x10's/yr) x (Area)=161x10"°] /yr
d) Average tide=3.31m"®

Energy (J)=(Area)x(0.5)x(706/yr)=x(2.81m)**(1025kg/m')*(9.8m/s*)=8.43x10"] /yr
e) Rain=1.563m/yr'®

Energy (J)=(Area)*(1.563m/yr)x(1000kg/m")x(4940]/kg)=1.67x10"]/yr

248



[e;
34

4 A AN i R A TEA Y oA Bt g A Hrtee] vjw

Table 3. Emergy valuation of functions of the tidal flat ecosystem included in the fourth stage reclamation plan

for the Youngsan River area in Korea

oo a)

I e i Il e e A
Fishery production 2.21x10' 9.86x10°
Amount 490x10° ¥ J/hafyr 5.43x10° 2.66x10' 11.89x10°
Cost 2.03x10° W/ha/yr 2.24x10° 455x10" 2.03x10°
Pollutants removal 1.79x10" @ J/hasyr 1.10x10* 1.97x10% 0.88x10°
Conservation value - - 7.95x10" 3.55x10°
Total 3.20x10' 14.29x10°

a) Solar transformity of fishery products was calculated based on Son et al.lg), that of fishery production
“cost from this study, and that of pollutants(organics) removal from Odum'”,

b) Production=1.46 MT/ha/yr

Energy(])=(Production)x(1.0x10° g/MT)x(dkcal/g)*x(4186]/kcal)x(0.20)

=4.90x10° J/ha/yr
¢) ‘Organic removal=7921 kg/ha/yr

Energy=(OM removal)»x(1000g/kg)* (5.4 kcal/g)x(4186 J/kcal)

=1.79x10" J/ha/yr
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Fig. 3. Comparison of the emergy and economic valu-
ations on the tidal flat ecosystem included in
the fourth stage reclamation plan for the
Youngsan River area in Korea. FP=Fishery
production value, PR=Pollutants removal value,
AC=Aesthetic or conservation value.
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