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Abstract

The purpose of this study is to explore the ecosystem service and benefit indicators of natural seaweed
beds. Ecosystems of natural seaweed beds provide a wide range of services and benefits to human society
including provisioning services, regulating services, supporting services, and cultural services. Indicators for
each of the ecosystem services are chosen by marine plants ecologists and as follows. Ecosystem indicators
of natural seaweed beds for provisioning services are well-being food(amount of seaweed harvested/amount
of fish landed, fish biomass, area of natural seaweed beds, the number of species, contribution to the second
production), raw materials(amount of biomass by breed, amount of aquaculture feed), genetic
resources(amount of genetic material extracted, amount of genetic material contained by age and habitat),
and medicinal resources(amount of medicinal material extracted). Ecosystem indicators of natural seaweed
beds for regulating services are air purification(amount of fine dust/NOx or SO, captured), climate
regulation(amount of CO, sequestered), waste treatment(amount of N, P stored, biochemical degradation
capacity COD), and costal erosion prevention(length and change of natural coast line, amount of sediment
prevented). Ecosystem indicators of natural seaweed beds for supporting services are lifecycle and
maintenance(primary production, contribution to the second production) and gene pool protection(amount of
compositional factors in ecosystem, introduced species). Ecosystem indicators of natural seaweed beds for

cultural services are recreation and tourism(the number of visits of an area) and information for cognitive
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development(amount of time spent in education, research and individual learning about ecosystem of natural

seaweed beds).

Keywords : Ecosystem Service, Indicator, Seaweed Beds, Marine Forest
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A A B 5 FL 13 FrTek A 0 A Y BhF AL Fu I, AR e A B
AAY Y ELAQ W) L 2Gol f5U FUE AFoti] 2A slolF A0 BEHL 6 S0l
A N2 5 AU e A A ¥ 2E UNoJL 8] 5 34 3 2 (global standard)of] 2= % 2.5
Shi, FFST 4 b WA Aul 2 L HANES AFFORM FOB FARARYAY
Aape 2AsHd) glo] AA AR A folT YRS AT Ao 7 et

T. 812 MERAIC] 7155 2 MHIA
el S A A A F 8 BAAACRA S Aol Thakat § - FA Y A

e A 7E Al g st 7152t /‘ﬂ H| 2 of tf 2t 7} 'd - Ehrlich and Ehrlich(1981)7} “AY e A] 4] B] 2" 2}
= 890] & U= o] % De Groot(1992), Costanza et al.(1997), De Groot et al.(2002), Daly and Farley(2004)
S99 Ao A EASF = o, 8237 A & (United Nations Environment Programme: UNEP) 2] 3
Eoho] e A RAT A% 75 o] 8-S A7 Tt DS A NS 98 A A A Arke
A el A A A el Al H 7HMEA, Millenium Ecosystem Assessment, 2005)2} A el Al 2! A & choF Al 9
A4 A & (TEEB, The Economics of Ecosystems and Biodiversity programme, 2010) 5 2] 91+ R 1A £
A AA A B} = o] gt

oM,

l

Costanza ct al.(1997)& AVEhA| A u] 28 A4 7] %5 025 H Qlzko] A B g A0 0|2
o= wejolebm Aol 5ta, A A Au| AS <k 157 Zo| h22d, 7| F2H, Y 2d, 2 24,
23E AN W AR BRI R G4, AU S8 972 Ae, Supg, AR o

Al AAA AT, AL, U5, FAY, FF, L35 17 WA A2 BRI ok Fa
A Ao 58 5 R 72 A COJ0 3 5% B o] SHHEA o] 7]

G AT, T2 A AL SART 20, TERAO JFE T T ALE I 58
ol 2170 £ s AT i Ao A o4 B0 2 AT | FHE Yo 28
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shofl ok AR A O] S4B BV 5S AT GUL 28 Aulak LA, Al
(N) 2 QIAHP) 59 GUFE 2 Fo) FA A4, A4, 713 2L S 7152 AR £ §
AAR A 2 ook, AR aHetE 915 AR, A B E ol AA FA4, BHIES Be) BEW
A A2 9 AR TN E AT FE A AL AT, AE2E G4 52 F o
HHEE 915 71818 Al g ek B Aul 2k vl A, & d, B8, G A, A Y 1A 7

=
31, De Groot et al.(2002)& <3% 2>9} ZFo] A el A| 7] 52 % 4 7] %5 (regulation functions), 4] 2] # 7]
“5-(habitat functions), 4§ A} 7] 5 (production functions), éiﬂ “s-(information functions) & & W 3}35} 11
23709 75 o2 5 35kal )itk MEA(2005)9F TEEB(2010)= A3 A9 A5 Fotsto] A=
oA A A A 8] A 9] H Q]S FF A] H] 2 (provisioning services), 2= & A] H] A (regulating services), w3}

A ] 2~ (cultural services), A| A] 4] H] 2~ (supporting services) 5 2] 471 2] HE2 JLE3 1 1 HE Yo 7)
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_ - T8 32 F(predator) Q] 2, A Fof 95 24
BESA A | REFFY 2 Taaa® 1% .
[} ™ =
. . FuA, 0| F 59 AAA, A o] FEST Ut
A2 A= A Z A L o] Al A O] AE O] A] Al % > i ©
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A} & : Costanza et al.(1997).
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shaL 2271 9] 7|5 o= FESEAL QI o 7| A g A Bl A= AE A 7E Q17Eo] o sf 4m]E AL Tk
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<H 3> TEEB(2010)2| MENA| 7|52t MH|A 2=X|A|
AYEf A A B A SRS

L 54 B4k, ol EAE, A AUE
2.8 =08

. L vho] o o] 2 e, of 1 %]
4 AR AL AN ol 2] E AT
5. o] oFx}- ¢l A BFSHAIE, oF s, A A B =
6. A (I HAH Ao 8l AEdE, A 71E S
7. 57173 COy/0,9] ¢, SOx=2] =4
8.71%=4 TG
9. A=Al TEEAL FF LA
10. 5524 7t}

ZHAH 2 1. e g=2 A3} AR A
12. 4 A2
13. EGH &= {4
14. = E(pollination)
15. A& 3H2 WA #H 2 E(pestut A FA
16. Au] 2 H = B, 7
17. & 2 2] of o] /3

A H 18. &3}, ol 9 oAl G4 W&, ZEHRAY, 3o
19. 4414 3 & A g Fa
20. QA ALY B A A, 748, &
21 =g RA FA, 7124 GGE e BeAH A

2] 2] (4 A1) A 1] 2

2§ FFARE =) T 4

A8 : TEEB(2010).

9 27 A (Buropean Environment Agency, 2013)2] A e A A 8] 2 B FHA] CICES V4.32 <3 4>
o} ey,

<3 4>2} o] CICES V4.3 A e A A 8] ~5 A H(section), ] H] A (division), L5 (group), = &
(class) & o S5}l °‘ﬂr- 13, 24 9 §A, 73} 5 3702 Al H(section) T} F <k, A &7, o A A,
H7]&, 5, 7l & = 59 =4, 59, g5h AE W FAEH 249 FA, 54 9 A
2 A28 A AFA] gl 7]1:4. A& 28 = 871 9] 3F¢ B E(division) 50 & FLE35FT Q)th

Bohnke-Henrichs et al.(2013)-& <3 5>8} Zro| 7] & 0] e A Au| A EFEA o UEY 4= 9= AY
B A A2, A A 75, A BHel Ad o E5wAE A5t 95kl SEE A Au

( lol'

H =2t 2 Y U= S5 7 4H(double counting), A B A & ®3HE WG SHA] Soh= A Al A8 2 FE)
= MAsh= = G A Avls ERAL A A A, AH A Hl oS AQEstar STt o
E 54, d4HE 5 A A SAEEA AR R gt F o2 R HPH HE o]
B7tse S A =S Lok, A E2H o8 FEF, A7 ST o5k 5ol Aot

<3 6>1} Zro] Hattam et al.(2015) HA] ajF Al A B A S SA T 5 Q= A5 A AL U=
o], A &S A A4tat kA4t e &2 JrEsto] X E A AlSFL gtk
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