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Western North Pacific
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Subtropics and Tropics

Repeat measurements at 137°E

1967 —Temperature., Salinity, O, and
nutrients.
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137°E, 28°N

Trends @137°E, 28°N
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Trends @137°E, 07°N
in surface layer in 1983-2017
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e Seasonal variability is small. Long-
term CO, increase and acidification
are evident but slower than in the
subtropics.
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Meridional distributions of the mean rate of oceanic CO, increase and acidification
(1983 - 2017)
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NDIC @ 28°N ApCO,(Sea-Air) @ 28°N
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e Rate of nDIC increase is accelerating

e Rate of ApCO, change is usually very low,

in recent decades. i.e., pCO,sw is well tracking the

atmospheric pCO, acceleration.




Trends of CO, increase and acidification
in the ocean interior of the subtropical gyre at 1372E

“How deep have the anthropogenic CO, penetrated into the ocean interior?”

RV Ryofu Maru and
CTD/multi-sampler.




Trends in the interior of the subtropical gyre at 137°E, 25°N
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® Upward trend of nDIC has been detected down to the layer of 27.00, (~800m).
® These DIC increases at depths are primarily attributable to the invasion of anthropogenic CO,.

Preformed nDIC : nDIC when the water was last contact with the atmosphere
={DIC—-117/170 (O,sat- O,)}-S/35 : changes due to CaCO, dissolution not taken into account




Why is the rate of preformed nDIC increase slow in the western tropical Pacific?

@
West AV Trade Wind East

Warm Water

Subsurface Water

Indonesia Tropical Pacific America

Subsurface water of the topical Pacific comes mainly from subtropical regions in both hemispheres,
taking about 10 years to get to the tropics.

Therefore, the slower nDIC increase in the western tropical Pacific is ascribed to the transport of
anthropogenic CO, through shallow meridional overturning circulations in the Pacific and the
acceleration of the atmospheric CO, increase.




Increase of preformed nDIC in the Equatorial Undercurrent

 In fact, preformed nDIC is increasing

but slowly in the EUC.
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Multi-parameters regression analysis:
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Trends in the surface of the western subarctic and subtropical-to-subarctic zones
and of the Oyashio region
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the changes in the ocean circulation.
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Occurrence of ocean acidification is evident,
but it appears that it is largely affected by
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nDICe™ = nDIC - g-SSTen°maly - p.-log(Chl.a)

(The rates indicated are preliminary)
Courtesy of V. lida



Anthropogenic CO, invasion into the ocean and carbon-climate feedback
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Ocean acidification will be assessed in Chapter 5 of IPCC WGI AR6
in the context of carbon-climate feedback

Working Group | Report

summary for Policy Makers
Technical Summary https://wgl.ipcc.ch/index.html

Chapter 1: Framing, context, methods

Chapter 2: Changing state of the climate system

Chapter 3: Human influence on the climate system

Chapter 4: Future global climate: scenario-based projections and near-term information
Chapter 5: Glabal carbon and other biogeochemical cycles and feedbacks
Chapter 6: Shor-lived climate forcers

Chapter 7:  The Earth's energy budget, climate feedbacks, and climate sensitivity
Chapter 8: Waler cycle changes

Chapter 9: Ocean, cryosphere, and sea level change

Chapter 10: Linking global to regional climate change

Chapter 11; Weathar and climate extrema avents in a changing climats

Chapter 12: Climate change information for regional impact and for nsk assessment

Annexes incl. options for a Regional Atlas and Technical Annexes
Glossary
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Conclusion

e Ocean acidification is occurring undoubtfully in the western North Pacific around Japan.
BFERE B BARORBEOBEEIE R F THME(GEITLTVET,

» In the subtropics, the rate of ocean acidification is accelerating along with the
acceleration of the atmospheric CO,.
FFCHAFTEOBFRECE. KIPOCOEEIBINOILECEEROT. BFEEL (2REEDIEMN) ©
PIEL TWET,

» In the tropics and subarctic, rate of ocean acidification has been also affected by the
ocean circulation and its changes.

ISP EFECE, BFRHMEORENEFEIR PO EZIRE(CRIFTVET,

* Trend of ocean acidification and its impact on marine ecosystem need to be investigated
sustainably and globally, together with the changes in physical ocean circulation.
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e Avariety of oceanographic and marine meteorological
information related to maritime safety and climate issues
including those of ocean acidification is publicly available
from the website of Japan Meteorological Agency at:
EFERIEERE, BIFEB ER[RICEAITIESFTI TR K EURDBERIE.
SRTOTEEVIIYA ST EIAITET,

http://www.data.jma.go.jp/gmd/kaiyou/shindan/index.html
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