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CO,increasing trend & Ocean acidification
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Summary
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Based on Gonzalez-Davila et al. 2003; Dore et al. 2003; Bates et al. 2002; Gruber et al. 2002; IPCC 2007
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» Oceans are now in a state of change.

» Shift in conveyor belt system in the East Sea shows a

resemblance to what is supposed to happen in the global ocean
conveyor belt associated with global warming.

» Behavior of the East/Japan Sea is needed to look at from a
global point of view.
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Lat. 36 - 38 ° N
Long.130-133°E

Time

Research Vessel

6-7 Aug. 1995

R/V Professor Khromov

23-24 Feb. 1996

R/V Parvel Gordienko

31Jul.-10 Aug. 1996

R/V Professor Khromov

19 Mar.—7 Apr. 1997

R/V Parvel Gordienko

25 Jun. - 1 Jul. 1999

R/V Roger Revelle

12-19 Apr. 2002

R/V Professor Gargarinsky

9-14 Jun. 2003

R/V Tamgu-5

12-22 Dec. 2003

R/V Tamgu-5

6-19 May 2004

R/V Akademik Labrantiev

10 -11 Jun. 2004

R/V Tamgu-1

14-15 Sep. 2004

R/V Tamgu-1

5-29 Oct. 2004

R/V Tamgu-5
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fCO,1995 = fCO, it — 3.36 x (Year- 1995)

Harmonic function analysis :

fCO,1995(t)=c,+c,sin(2xt)+c,cos(2xt) e
+C,Sin(zt)+c,cos(2xt)
(Nojiri et al, 1999, Zeng et al, 2002)

fCO,*= fCO,19%(t)+3.36 % (Year- 1995)
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fCOZ nontherm — fCOZ obs

x @0.0423 (Tmean-Tobs)

fCC)2 therm — fCC)2 mean X @0.0423 (Tobs-Tmean)

Ulleung Basin

SST

Mean: 18.4 °C

ek

Mean: 348.2 matm

month

Takahashi et al., 2002

236uatm

fCO2, therm
:;Temperature-dependent fCO,

fCO2, nontherm
:-Temperature-independent fCO; g3,
(biological effect + vertical mixing)
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(Dore et al., 2003, Keeling et al., 2004)




Increasing Rate (patm yr!)
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Calculated with CO2SYS
Assume that TA is constant (2266+17 peq kg™)

Good agreement with Measured values (r? = 0.8)



Global 1.5 patm yr-t
UB 3.3 patm yr1

\

Global -0.02 decade1
UB -0.04 decade!




»Surface CO, concentration in the East
Sea (Ulleung Basin) has been increasing
(—3.4 patm yr1).

» Surface water of Ulleung Basin is
acidifying rapidly.

Ulleung Basin 0.04 pH unit/decade

Global ocean 0.02 pH unit/decad
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