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Talk outlme

> Introductlon & Overview

» Annual & inter-annual varlablllty of
Ocean CO;

» Physical and blogeochemlcal
- processes affecting variability

» Magnitude and variability of Air-sea
exchange CO; flux relative to global
scales

_ » Increasing magnitudes of TCO; and
fCO,

- » Future study (e.qg., ElI-Nino, Typhoon)

“Why Study the CO,?2?” —
Glabal Warming & Climate Changg
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- Atmospheric CO, conen :
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Environmental Forcing
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_I Physical

Seasonal circulation

I * Kuroshio intrusion
* Coastal diluted waters

* Internal tides/waves

Kguhh I- Upwelling
%, | Atmospheric

i * Winter and summer
\‘ I monsoons

« Typhoons

SN I » Asian dusts

/ * ENSO events

* Climate variability

(Shaw & Chao, 1994; Shaw et al.,
1996)

Factors affect the oceanic CO,
| variability in the MLD

Air/sea gas exchange
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Temperature Effect
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* Water fCO, varies directly with
T and inversely with chl-a -
Low fCO, in Winter
(Solubility+Biological pump).

* fCO, ,ater <FCO, ., in Winter ®
invasion; fCO, ..., > fCO, ;, in
Summer ® evasion

SEATS CO, Flux (1999~2007)

Co, flux (molcm™ y')

CO, flux (molem?y’)

* CO, flux varies inter-
annually marked in red
dashed circle

* Normally CO, invasion in
Winter; (O, evasion in
Summer
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Interannual Trends of CO, at SEATS
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Typhoon: Atmospheric pumpmg
SEATS : Tropical Cyclone Kai-Tak
, . Biomass (chl-a) was
At bloom center elevated by up to 300
times.
% . w oo  Effect of storm-induced
ET
1! | = changes could be
00 = " detected for about one
month.

2000

Depth-integrated primary
production increased

Chl-a(mg/m3)

IPP{mpCm

‘ ; ' : 0 . from 300 to 2800 mg-
Date (0.8 Mt-C) could account

for ~¥2-4% of annual new

production. [1 Mt = 102
-~ [Lin et al. (2003) GRL 30, 1718] " . g]




