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The Estimation of Carrying Capacity in Deukryang Bay
by EMERGY Analysis
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Department of Environmental Engineering, Pukyong National University, Pusan 608-737, Korea

The developments of mariculture fisheries depend

on both the natural environmental inputs such as

sun, rain, wind, tide and the economic inputs such as ships, fuels, facilities, labor. For the enhancement

of mariculture productivity in Deukryang Bay, a
environmental resources and the economic activity
analysis that evaluates environmental energies, fuels,

new attempt has been made to connect the
within one system. This study applies EMERGY
goods and services in terms of solar emjoelus. In

total EMERGY use (69.65X 10 sej/yr) the natural environment inputs is 78% (54.60X10* sej/yr). This
means that the mariculture in Deukryang Bay depends on mainly environmental resources. Net EMERGY

yield ratio was 4.63 which indicated high value as a

resource, EMERGY investment ratio was 0.28 that

means to gain 3.6 times energy from the natural environment than those of economy. If the fisherie’s
products are made by renewable EMERGY input to Deukryang Bay, the calculated carrying capacity of
fishes, crustaceans, shellfish and seaweeds were 1,140, 110, 1,553 and 9,074 ton/yr, respectively. If the
quantity of renewable EMERGY input to maricuiture grounds in Deukrysng Bay was calculated-based on
enly shelifish product, shellfish products was estimated as about 1,195 ton/yr.

Key words : EMERGY, net EMERGY vyield ratio, EMERGY investment ratio, camying capacity, Deukryang
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Fig. 1. System boundary of EMERGY analysis in

Deukryang Bay.
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Table 1. Data for EMERGY Analysis of maricul-
ture in Deukryang Bay

* Area of Deukryang Bay

* Annual insolation

* Mean winds

* Wind gradient, Diffusion coefficient

* Rainfall

* Discharge of rivers entering Deukryang Bay
* Mean tidal height and depth of tidal gauges
* Mean wave height

* Culture management expenditure
* Used fuel

¢ Gross product
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Fig. 3. System diagram of mariculture in Deukryang Bay.
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Table 2. Annual EMERGY flows of mariculture fisheris in Deukryang Bay, 1994

Actual Solar Solar
Note Sources energy Transformity emergy
Iy sejf] 10% sej/yr
Environmental input
1 Direct sun 1.94X10% 1 194
2 Wind 4.98X10" 666 0.33
3 Rain 178X 10" 15400 2745
4 River 2.90X10% 15400 045
5 Tide 1.60X 10" 16800 26.70
6 Waves 4,78X10" 30600 14.62
7  Total environmental inputs 7149
Purchased input
8 Fuel used 2.28X10% 66000 150
9 Goods & services 9.68 X 10° 140X10% 13.55 .
10 Total purchased inputs ($) (sei/ $) 15.05
Product yield
11 Fishes 4.35X10% 3.22X10° 14.01
12 Crustaceans 3.38X10" 13.0X10° 4.39
13 Shellfish 4.27X10% 5.95X10° 2542
14 Seaweeds 8.72X10" 1.10X10* 0.10
15 Total Production 4392

Seaweeds (0.2%)

Fishes (32.0%)
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Fig. 4. :E)A::l:!r;]:"gr;t:;' of fisheries product in o8 ANY = /ﬁ“oﬂu] A5t $A2 By $q9 5
A9 AUAE Bae SV 4UTE 354
¥ 150X108 sejfyr, A3Het £9& 1355X10%sej/ EMERGYE Attt
Table 3. Summary flows for mariculture in Deukryang Bay
Letter Item Nu\r{g]eurécal
R Renewable sources used (rain, tide, river), sej/yr 54.60X 10
F  Fuel used, sej/yr 150X 10"
PI Goods and services, sej/yr 13.55%X 10"
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Table 49} #o] NEE AAsta s 29 1994
d BAE VTR SFVY FHd fdHE F
EMERGY#-2 69.65X 10" sej/yro] 1L, o] & AA#7
BEY EA AR E 54.60X10% sej/yroln, F
BAZRE fYdde HY9EA dYAE 1505X10"
sej/yroi o,

AAEF o2 RE Y 9o AA JUiA A 78%
£ AAs 92, F ﬁxﬂiTEM FUe 2%2A
AABAAD e JEET e 13 AP F=2
A 54 vdeiz gl

Net EMERGY vyield ratios 4.632.2 o] S#utg]
FAYe] BAFFLEFH Y€ AL 4634
72 AA EMERGYE ¥& + e AQgezAg
7}AE 712 Y. EMERGY ivestment ratio 0.282 7 A
BFo2RH AqUAE FYAIE ¢ 36 T
e qUAE AF8AHNA A& F &S 9uF
ot AAEH ozt Y8 EMERGYZo] BF 9
A 2] EMERGY AAtult)& Ajato] Bthd Table 59
Zo] SF% AANMNE HUZ olF; 1,140 ton/yr,
27+, 110 ton/yr, M¥F; 1,553 ton/yr, NZEF; 9,074
ton/yro] 22t A7kt 23, F AAHE o] 6,
617ha (RAHF Y 1767%)Y %42 #4€ £
EMERGYel W3 sjFe] HojA443FE 1,195 ton/
yro 2 AR

ode AxdA dAe $4E YUFH EME-

Table 4. EMERGY indices for mariculture in Deukryang Bay

Item Name of Index Expression Quantity
1 Renewable emergy flow R 54.60X 10" sej/y
2 Flow of purchased input K=F+PI 15.05X 10" sejfy
3 Total emergy inflows R+K 69.65X 10" sej/y
4  Total emergy used U=R+K 69.65X 10" sej/y
5 Fraction of emergy used divided R/U 0.78
from environmental sources
6 - Fraction of purchased input K/U 0.22
7 Net EMERGY yielded ratio U/K 4.63
EMERGY investment ratio K/R 0.28

Table 5. Renewable carrying capacity in Deukryang Bay

Products El\sfleleI/Ryg}Y Transt/oSngpity’ ! enegﬁy‘ ! Carryitrcl)frgl/;z;pacity
Fishes 17.37X10" 1/3.22 1/4,730 1,140
Crustaceans 4.81X10%® 1/13.0 1/3,349 110
Shellfish 32.10X10% 1/5.95 1/3474 1,553
Seaweeds 0.11X10* 1/1.10 1/1,102! 9,074
Shellfish in
mariculture 24.70X 10" 1/5.95 1/3474 1,195
grounds

' Runal Nutrition Institute, R. D. A., 1991
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