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The oceans are changing rapidly

Global “warming unequivocal” “Very high
confidence that due to forcing by human
activities”; By 2100, temperatures could
Increase

Sea levels may rise by
Recent studies (Nature geoscience & Science)
suggests sea level rise could be at
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« Climate change 'already affecting food supply' =

» Great Barrier reef, native Australian species in danger

= The poor will suffer most from climate change

= 'Hellish monotony' of climate change report . . ' . '
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Atmospheric surface temperature anomaly
(average 2005-2015 relative to 1951-1980)

Ve

L—-0TI(°C) Anomaly vs 1951-1980 0.66

Annual D-N 2005-2015

» The rapid warming in 1982-2006 was confined to
the Subarctic Gyre, European Seas, and East Asian
Seas.

» The most rapid warming was observed in the
land-locked or semi-enclosed European and East
Asian Seas (Baltic Sea, North Sea, Black Sea,
Japan Sea/East Sea, and East China Sea) and also
over the Newfoundland-Labrador Shelf. (Belkin,
2009)
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SST warming in the Yellow Sea

AT(C) from 1977 1o 2007
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SST in the Yellow Sea increased by
0.67°C during 1982-2006
(Belkin,2009)

SST in the Yellow Sea increased by
1.4-1.9°C during 1977-2007, the rise of
SST gradulately increased from the
Yellow Sea to the Bohai Sea(Huang,
2010)
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Effects of Climate change on fish
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Multi-stressors during

anchovy life history
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Japanese anchovy in the YS showed opposite
changing trend when compared with northern
anchovy

Morthern anchowy . g
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Water temperature significantly impacted

anchovy distribution
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Mortality of Japanese anchovy egg ——

e V4

Natural
Sea areas Survey time Egg number mortality rate
(ind) o
(%)
2000/06/13-06/18 28,907 83.41
2001/05/16-07/6 86,872 84.87
Southern Shandong 2002/06/05-06/20 51,231 81.34
peninsula 2003/06/11-06/17 175,115 80.42
2004/06/10-06/19 124 510 7522

- > Since the 1990s, the mortality of Japanese anchovy egg
In the Yellow Sea greatly increased-- ]
| > 1985-1988 (64%) _
> 1998-2000 (83%) ]
> 2000-2008 (77-88%) _

2008/05-06 10,035 84.68
Total 150,506 82.95

East China Sea and
Yellow Sea 2001/03/26-04/24 14,379 88.09
Yellow Sea 1998/05/15-2000/12/18 59,838 83.57
Bohai Sea 1998/05/25-10/16 118,933 91.33
1992/08/08-1993/06/07 2,722,102 85.61
Yellow Sea 1985/03/11-1988/06/14 800,999 64.10

Data source from YSFRI



Interannual changes of anchovy
biomass in the Yellow Sea

Biomass
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http://d.wanfangdata.com.cn/LocalChronicleItem_7018908.aspx
http://www.nciku.cn/search/en/bivalve
http://www.nciku.cn/search/en/larva
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The absolute fecundity of Japanese anchovy in 2002-2004 was
significantly higher than that in 1985-1986 in the Yellow Sea.
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Distribution projection of wintering anchovy stock in

the Yellow Sea (RCP 2.6)
Dynamic Bioclimate Envelope Model (revised by Cheung, 2008)
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Distribution projection of wintering anchovy stock in

2013
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Some ongoing Works

» Separate the effects of climate change with the other
factors;

» Climate change-induced evolution in fishery species
In the Yellow Sea;

» Signature of climate change on fishery species
diversity in China coastal waters;
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