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Catch of blue crab (Portunus trituberculatus)
In South Korea, averaged for 1983-2007

T T |
Q’ North Karé 110
38 L =6 o T B ;go
e /@ 80
70
36 60
| 50
C'u 40
A % 30
-§h8||= 20
10
9
8
32 \ 7
“igg 6
3 :
- 4
+3 3
30 S 2
L 1
g 0.1
ooy 0.01
28 = 0.001
: 0
4 kg km-2
26 S

\ \
122 124 126 128 130 132 134 136 138



“According to NFRDI, in 2030, South Korean
fishermen may not catch blue crab any more, as
global warming will shift its major fishing ground to
North Korean water.”



Outline of talk

1. Long-term changes Iin Korean waters
Hydrographic conditions, 1968-
Fish community (commercial catch), 1968-
Zooplankton community, 1978-

Correlations with respect to climate and
Tsushima Warm Current

2. Future works



Stations of Serial Oceanographic Data
NFRDI (Korea Oceanographic Data Center)
1961-2009



Linear trend of temperature change (°C)

In the land and sea surface (1968-2005)
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Linear trend of DO changes (1968-2005)
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Linear Trend of Mean rainfall and salinity changes

(1968-2005)
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Annual Catch from Korean Sea Waters by Species
(marine capture fisheries, metric tons, 1968-2008)
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Correspondence analysis (COA) of species composition
In Korean fishery catch (1968-2009)



Summary of Fish Species Changes
in Korea, 1968-2009

 Dominant species along the
have
fluctuated greatly.



Proposed long-term monitoring lines for NFRDI



Meso-zooplankton Averaged biomass (1965-2006)
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COA of numerical composition of the 4 zooplankton groups
(Copepods, Chaetognaths, Amphipods and Euphausiids)
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East Pacific-North Pacific Pattern index

Fest Pacific — Neorth F-"uclflc Paottern
Standarmzed S—maonth running mean Index (through MAR 2010}
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Teleconnection index vs. Zooplankton COA

(1978-2006)

1982

r=0.52 (p = 0.004)

o

Dimension |

-0.1

-0.2

EPNP (August) 3 yr ago



Teleconnection index vs. Fish COA In Korea
(1968-2009)
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Volume Transport by the Tsushima Warm Current
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From Lyu & Kim. 2003.
Absolute transport from the sea
level difference across the
Korea Strait. Geophysical
Research Letters 30(6): 18-1 -
18-4.
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Monthly VVolume Transport

Tsushima Warm Current
Courtesy of Hanna Na, Seoul National Univ.
EAST-1 Program, Sea-Level Difference
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TWC volume transport in October vs. Dim 2 of Zooplankton COA

r =0.48 (p = 0.009)

Volume Transport (October)




TWC volume transport in February vs. Fish COA
(Time lag = 2 yr)
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Volume Transport (February)
Larvae of most of the dominant fish species in Korea start migration in February.




Summary of COA

 Dimension | was correlated with climate
Indices for both zooplankton and fish

e Dimension Il was correlated with volume
transport by the Tsushima Warm Current
for both zooplankton and fish



Catch (South-East Sea)

Correlation between TWC VT and Pacific Cod Catch along TWC

r=0.79 (p = 0.007) A2 Poster Session (S. Jung)
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Summary of responses of Korean marine ecosystems

to the past regime shifts and El Nifio events
(Kang et al. Submitted to Progress in Oceanography)

Region 1977 1982 1989 1998

regime shift El Nifio regime shift El Nifo
Temperature EYS X X O O
NECS X X O O
SJES X X O O
NJES X X O X
Salinity  EYS O X X O
NECS X X X O
SJES O X X O
NJES — — — —
Zooplankton EYS X X O O
biomass  NECS X X O X
SJES X X O X
NJES - - X O
Zooplankton EYS — O O O
community NECS — X O O
structure  SJES — X O O
NJES _ _ X 0

Symbols: X = Not detected, O = Detected, — = Data unavailable



Conclusion

 Coincidence with the regime shifts and
correlation analysis alone do not say so much
about processes and mechanisms in climate-
related researches



Future work 1

* Process-oriented studies

Long-term monitoring in the 2
designated lines along the
Tsushima Warm Current

CTD, PP, LOPC, Acoustics,
Collection by nets

Preliminary cruises in May and
October 2010



Future work 2

« Develop simple, but spatially-explicit Individual-based
models to test hypotheses, and to project effects of
climate change in Korean waters (Anchovy first)
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