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Tab.1 Comparison of system statistics in Bohai Sea ecosystem between 1982 and 2008

system statistic 1982 2008
trophic level of catch 3.69 3.44
( )/(t-km?) total biomass (excluding detritus) 19.90 17.41
/(tkm?a™") total catches 1.09 1.23
/(tkm2-a™") total net primary production 2536.88 2535.56
/(t-km2-a") total system throughput 5362 5314
/(tkm*a™") total flows to detritus 2351.48 2346.01
/(tkm*a") net system production 2276.55 2302.09
systems omnivory index 0.508 0.248
information 1.162 1.131
/ TPP/TR 9.75 10.86
P/B total primary production/total biomass 127.49 145.66
Finn’s /% Finn’s cycling index 1.55 1.07
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Tab.2 Correlations on catch, environment variables in Bohai Sea ecosystem

environment variable ( /' )correlation coefficient(time lag/a) P
sea surface temperature 0.509(4); 0.402(3) 0.007; 0.037
sea surface salinity 0.524(0); 0.389 (1) 0.005; 0.045
Yellow River runoff —0.649(0); —0.696(1); —0.688(2); —0.663(3); —0.648(4) 0.000
s , Runoff; i (mm), SST;4
2 , i~d4 (C)
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Effects of fishing and environmental change on the ecosystem of the
Bohai Sea
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Abstract: Using a 1982 model of the Bohai Sea as the starting state, an Ecosim model was constructed for the
Bohai Sea, including the 17 functional groups. Using time series of catch per unit effort (CPUE) and relative fish-
ing effort as the driving factors, this model simulated the dynamic changes in different developmental stages of the
Bohai Sea ecosystem and the impact of fishing on this ecosystem. The effects of climate change on the fishery
resources of the Bohai Sea ecosystem were analyzed based on the environmental time series data. From 1982 to
2008, the biomass of Oratosquilla oratoria showed an increasing trend, and the biomasses of some species of high
economic value showed decreasing trends, including Pseudosciaena polyactis, Scomberomorus niphonius, En-
graulis japonicus, Lateolabrax japonicus, and Setipinna taty, and the biomasses of shrimp, crabs, and cephalopods
were relatively stable. The mean trophic level of the catch clearly decreased from 1982 to 2008, and correlated
significantly negatively with the total catch. The fishing-in-balance (FIB) index followed the same trends as the
total catch, increasing after 1984. The Q-90 diversity index fluctuated slightly from 1982 to 1987, maintaining a
growth trend in 1988-1994, followed by a rapid decline after 1994, from 2.5 to around 0.5, and the fishing biodi-
versity decreased. The surface salinity, surface temperature, and Yellow River runoff significantly affected the
fishing yield in the Bohai Sea. A comparison of the initial (1982) and end states (2008) of the model showed that
the maturity of the ecosystem decreased. Overfishing resulted in the degeneration of the ecosystem and a decline
in the total biomass. Thus, fishing and environmental changes were the main factors affecting the changes in the
fishery resources in the Bohai Sea ecosystem.

Key words: Bohai Sea; Ecosim dynamic simulation model; ecosystem structure; ecosystem function; fishing; environ-
mental change
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