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This study analyzed the characteristics of emergy inputs from environmental sources that are essential in
maintaining ecological processes and providing ecosystems services of the tidal flat ecosystems in Korea.
Environmental sources provided a total of 4.98x10*" sej/yr of emergy to the tidal flats of Korea. The emergy inputs
from environmental sources were worth 1,141 billion ¥W/yr. This is the value of environmental conditions that are the
basis of ecosystem services provided by the tidal flat ecosystems. The emergy input per hectare to regional tidal flats
decreased along the coastline from northwest to southeast, with the highest input in the Incheon-Gyeonggi area in the
central western part of the Korean coast and the lowest input in the Busan area in the southeastern end. This reflects
the general distribution pattern of the magnitude of tidal ranges along the Korean coast. There was no a clear-cut
relationship between emergy inputs per unit area and fishery production(expressed in emergy quantity) per unit area.
However, tidal flats in the west coast with higher emery inputs per unit area produced more fishery products than those
in the south coast with lower emergy inputs, suggesting a possibility that the emergy inputs could be used for the rapid
evaluation and comparison of the potential for ecosystem service provision by individual tidal flats.
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2011; Kwon ef al., 2013)3%} oA 7} (S E9], Lee and
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ok, S3k o A 74 2 g 7}ol] 0] 8-5h= A& 2] A (biophysical)
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Fig. 1. Energy system diagram for the tidal flat ecosystem of Korea. G&S=goods and services, KE=kinetic energy, M=microorganisms,

N=nutrients, OM=organic matter, S=salt, Zoo=zooplankton.
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Table 1. Emergy evaluation of the environmental inputs to and an ecosystem service by the tidal flat ecosystem of Korea

lar E Emval
No Item Raw Data Unit Emergy Value (UEV) UEV Source So ?:ej /r;;rgy @ OT:;;)
Environmental inputs
1 Sunlight 1.08x10" J/yr 1 sej/] 1 1.08x10" 2.48x10°
2 Wind 7.67x10" J/yr 2,450 sej/] 1 1.88x10" 431x10°
3 Rain, chemical 1.67%10' J/yr 3.05%10* sej/J 1 5.09x10% 1.17x10"
4 Wave 3.54x10" J/yr 5.10x10* sej/J 1 1.81x10% 4.14x10"
5 Tide 6.73x10"° J/yr 7.39x10°* sej/J 1 4.98x10"' 1.14x10"
Ecosystem service

6 Fishery production 1.55%10" J/yr 8.40x10° sej/J 2 1.30x10”" 2.99x10"!

* All unit emergy values were adjusted to the global renewable emergy baseline of 15.83x 10* sej/yr.
* UEV sources: 1) Odum et al. (2000), 2) Brown et al. (1993)
* Emvalues were calculated with the emergy-money ratio of the year 2011.

1. Sunlight

Area = 2.49x10° m* (MOF, 2015)

Insolation = 4.83x10° J/mz/yr (KMA, 1982~2011)

Albedo =0.1

Energy = (Area)*(Insolation)x(1- Albedo) = 1.08x10" J/yr
2. Wind

Average wind speed = 2.6 m/s (KMA, 1982~2011)

Geostrophic wind = (Average wind speed)x(10/6) = 4.30 m/s

Energy = (1.23 kg/m3)X(0.OOl)X(Geostrophic wind)3X(3.1536X 107 sec/yr)x(Area)

=7.67x10" J/yr

3. Rain, chemical potential

Rain = 1.36 m/yr (KMA, 1982~2011)

Energy = (Area)x(Rain)*(1000 kg/m’)x(4,940 J/kg) = 1.67x10'® J/yr
4. Wave

Shore length = 583,000 m

Wave height = 0.16 m (KHOA, www.khoa.go.kr)

Velocity = (9.8 m/sec’xDepth)'

Total energy = (Shore length)x(1/8)x(1,025 kg/m®)x(9.8 m/s”)x(Wave height)*x(Velocity) = 3.54x10" J/yr
5. Tide

Average tidal range = 3.91 m (KHOA, 2012)

Energy = (DensityxAreaxTidal range)>(9.8 m/sz)X(O.SXTidal range)*(706 cycles/yr)x0.5 = 6.73%10' Jiyr
6. Fishery production

Production = 59,669 MT/yr (KOSIS, www kosis.kr)

Energy = (Production)x(1x10° g/MT)x(2,600 J/g) = 1.55x10" J/yr

HahA Ao 588k 842(0dum er al., 2000), ©15 Al HIE-E F A 7HA] Il M TR AA] s REOE
& BT Hskd Fom A f4d %k% AFZ B FEARLZA AEH ARE ol gsto] ARANRI L 7] B7HE ek
7hEART ol F BAIE s AsH] sl A B oA By e} A e A Bl gl

FE A 3217 Sl FEel da| A ow A Z1d o] 7 2 A E ALY ENA 2 ks AA R A A 9 oA F-<)

B oA F olelA) Y AN LHIES HIL AT, SHS WIS 95 A% AANHAS

Wo® 2y

#4
A7) AYUAZ U S FAD AIAF 7HIE 3 Table 131 FLT P42 01 §3ho] A9 89 vl B71E

oG9 2 B 12 1,4120] Yyrol SFHROT, o B e FaASATE A X A 9 BE A o)A

WAGO 2 U oF 4598 Whayrol ATk WIS o] ghol A8 Qiae] Alate] Aol w IR s on, 5

A7 % oA
REEPEEE

WA AZSH A 2] ANE GRS AR, ZAUA A G5 HSAUAT} M B oA E 3
A o] Felt ABAANAE BEs Bt A 348 F5tel o8 F olnlA RYFOE o) §aTh 2At 21 WA
2719] 4ol WA 7P E HolFeh o= AulAe] BN o] W B A AW Y3k olmiA o] 332¢107
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Fig. 2. Annual emergy inflow to the Korean tidal flat ecosystem.

Table 2. Emergy-based values of the environmental inputs to the
regional tidal flats in Korea

Total annual emergy  Emergy inflow per unit

Region inflow area
(billion¥/yr) (million¥/ha/yr)

Incheon-Gyeonggi 760.4 8.69
Chungnam 2272 6.36
Jeonbuk 61.6 5.21
Jeonnam 215.7 2.06
Gyeongnam 7.0 1.02
Busan 1.2 0.52

* Emergy-based values were calculated with the emergy-money ratio
of the year 2011.

sej/yr= 7H B9k th(Fig. 2). 8 A< AM E Frd 8k ol | A #F
0] 9.91x10% sej/yrZ F WA 2 Bokon) AW Hzlo] 7bg e
A A9 9] 79 Azt o 2] 9] FFo] 9.40x10% sej/yr 2 Al
WA 2 Sk A W23 B2} g 2 AR 9] o
™ 2] f¢l#Fo] 5.33x10" sej/yrE 7Hg AiTh

A A W2 o] Zpol & s A7k F oA A HF
A G (ha) o2 YEM & 79 -l uhe) igke] gwkd
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Fig. 3. Comparison of emergy-based value and market value of
fishery products per unit area from the tidal flats in Korea.
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Fig. 4. Comparison of emery inputs to and fishery production from
tidal flats in Korea, expressed on the unit area basis. Fishery
production data from the Korean Statistical Information Service
(www.kosis.kr).
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