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ABSTRACT Over the past half-century, the coastal ocean ecosystems have changed greatly
under the multiple stressors(including over-exploitation and utilization, climate change such as

global warming and natural fluctuations,and environmental pollution) ,in which, the Yellow Sea
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Large Marine Ecosystem is the most representative one. It is mainly manifested in the changes
of biodiversity and productivity of ecosystem; as a result, larger, higher trophic level, and com-
mercially important demersal species were replaced by smaller, lower trophic level, pelagic,
less-valuable species. The analysis showed that the coastal ocean ecosystems as well as their
changes will be controlled by a mechanism of multiple factors, and it leads to the complexity and
uncertainty of the ecosystem changes, and difficult to identify and manage. Integrated Multi-
trophic Aquaculture(IMTA) is an effective way to respond to multiple stressors for coastal o-
cean ecosystems. This paper discusses the scientific basis for development of IMTA and intro-
duces the IMTA practice and its effect in Sanggou Bay located in the Yellow Sea. And also, car-
bon budget and ecological service function of IMTA was assessed. For future development, the
diversification of IMTA model needs special attention, and gets more support from basic re-
search. In addition to the biology and regional ecology of culture species, study on the biogeo-
chemical cycling and hydrodynamic processes in mariculture ecosystem also need to be strength-
ened. Moreover, the impact of ocean acidification on cultured organisms and the adaptive strate-
gies in ecosystem-based management should be further concerned.
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Fig. 1 Changes in species composition of resource populations in the Yellow Sea LME

(Based on biomass yields survey data by Yellow Sea Fisheries Research Institute)
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Fig. 2 Changes in community structure of resource populations in the Yellow Sea LME

(Based on biomass yields survey data by Yellow Sea Fisheries Research Institute)
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Fig. 3 Decadal-scale variations of ecosystem productivity at different trophic levels in the Bohai Sea
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Fig. 4 Annual variation of surface seawater temperature and pacific herring abundance in Yellow Sea
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etal. 2012),
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R KR D SR E KL AR R R L 1 000 U5t BESE R, 1999 ~ 2008 4E[A], S B RAE A A
379 T3  BRBMCRI L 29 120 U7 ¢ B¢ o W AR B RS L B R G T v AR 2R R ek AR CO, IR IR fiE
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2.2.3 S BEA-FEEEMTF- R ERBEOFAEKX

FEVZ RGN R S FE A SRR 1k B SRR I i 38 T L2 oAy v IEL R 60 2 A3 £ 4 o I By G i 19 i G 24
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Table 1 Value of food provision service in different aquaculture mode

Fegt B GEES P Yield m%mﬁ A EJZZIK e 55 #r {8
Aquaculture mode Aquacgllure (kg/hm? - yo) Market price ‘ Incon?c ] Lost‘ ] Valus
species (y/kg) (CNY/hm? « yr)  (CNY/hm? » yr)  (CNY/hm? « yr)

BigE Monoculture il Kelp 14 063 6 84 375 35 156 49 219

B 3% Monoculture fitl  Abalone 9 015 200 901 442 666 033 235 409
LA IMTA 7 Kelp 15 625 6 0 37 969 /

fif] Abalone 9 015 200 901 442 537 921 363 522

1t Total 901 442 575 889 325 553

ZEAF IMTA 7 Kelp 15 625 6 0 4 /

i Abalone 8 654 200 865 384 482 716 382 668

V% Sea cucumber 1 875 120 112 500 11 250 106 250

B Total 977 884 493 966 483 918

®2 FREFEEXHSEATIAE

Table 2 Value of climate regulating service in different aquaculture mode

. [ 5 B A% B 1 ok ik By COp it M55 i {f Value (CNY/hm? + yr)
FRIBE Fixed and removed carbon Released CO, Y .
Aquaculture mode . , PR 1E RN LI S E
(kgC/hm? « yr) (kg/hm? « yr) Benefit Lost Total value
e
s 4T 4387.5 0 1 859, 32 0 1 859, 32
Kelp Monoculture
B 1 808. 3 24.96 8 242.13 17.360 9 8 214.77
Abalone monoculture
i -3 2 R B - .
12 311.9 40. 689 9 13 635. 88 44,596 1 13 591. 28
Abalone and kelp IMTA v ° v
2 L5
BRI 12 528.52 39. 3967 13 875.79 43.178 8 13 832.61

Abalone, sea cucumber and kelp IMTA
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