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The status of ocean acidification in the subtropical Pacific Region 

Chen-Tung Arthur Chen1, Hon-Kit Lui2 

1 Department of Oceanography, National Sun Yat-sen University,  

   Kaohsiung, Taiwan. E-mail: ctchen@mail.nsysu.edu.tw 

2 National Applied Research Laboratories, Taiwan Ocean Research 

   Institute (TORI). E-mail: hklui@narlabs.org.tw 

Abstract 

Because of the penetration of the anthropogenic CO2 the world oceans have been acidifying.  

Feely and Chen (The effect of excess CO2 on the calculated calcite and aragonite saturation 

horizons in the northeast Pacific, GRL, 1982, 9, 1294-1297) reported for the first time that the 

aragonite and calcite saturation horizons will become shallower, thus threatening biota with 

calcium carbonate skeletons and shells.  Indeed it has been observed that waters at the shelf break 

of the East China Sea (ECS) and in the Okinawa Trough have been acidifying between 1982 and 

2007 (Lui et al., Acidifying intermediate water accelerates the acidification of seawater on shelves: 

An example of the East China Sea, CSR, 2015, 111, 223-233). The use of apparent oxygen 

utilization (AOU) data to quantify the change in pH due to physical changes and changes in 

biological activities is demonstrated. The results thus obtained reveal that the drop in pH of the 

Kuroshio Intermediate Water (KIW) in the ECS is a result of not only the intrusion of atmospheric 

CO2, but also an increase in AOU concentration. The acidification rates caused by the increasing 

AOU concentration could contribute up to −0.00086±0.00017 pH unit yr-1 at 900 m in the 

Okinawa Trough and −0.00082±0.00057 pH unit yr-1 on the shelf break of the ECS. These values 

are equivalent to 54% and 51%, respectively, of the acidification rate of −0.0016 pH unit yr-1 

based on an assumption of the air–sea CO2 equilibrium. When the effects of changing AOU and θ 

are eliminated, the acidification rate in the basin of the ECS captures the rate of change that is 

caused by an increase in anthropogenic CO2 concentration. In contrast, when the effects of 

changing AOU and θ are eliminated, the acidification rate at the shelf break is 69% higher than the 

rate based on an assumption of the air–sea CO2 equilibrium. Since the seawater on the shelf 

contains a higher proportion of the South China Sea (SCS) seawater and coastal water than does 

that in the Okinawa Trough, the result herein may imply that the SCS seawater, coastal water, or a 

combination of them suffered a higher acidification rate during the studied period. This study 

demonstrates that changing the carbonate chemistry of both incoming offshore intermediate 

seawater and coastal water results in the acidification of seawater on a continental shelf. The 

results herein reveal a situation in which the acidification of coastal seawater may be faster than 

expected when the reduction of pH of the incoming offshore seawater is considered along with the 

increasing atmospheric CO2 and terrestrial nutrient fluxes. 

 

Acidification in the SCS and the West Philippine Sea will also be presented. 
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Session 1-5  Moderator Speech 

Discussion 
“Issues in the West Pacific Region” 

 

 

Yukihiro Nojiri 

Professor,  

Department of Earth and Environmental Sciences, Hirosaki University 

 

 

1975-1981 Chemistry Department, Faculty of Science, University of Tokyo 

1981-1995 Researcher, National Institute for Environmental Studies (NIES) 

1995-2006 Head, Global Warming Mechanism Research Laboratory 

2001-2006 Head, Carbon Cycle Research Laboratory, NIES 

1993-2003 Associate Professor, Department of Biology, University of Tsukuba 

2004-2006 Counselor, Secretary for Council of Science, Technology and Policy, Cabinet Office,  

Government of Japan 

2006-2011 Vice Director, Center for Global Environmental Research (CGER), NIES 

2008-2013 Professor, Graduate School of Science and Technology, Tokyo Institute of Technology 

2011-2015 Principal Senior Researcher, CGER, NIES 

2015-present Professor, Graduate School of Science and Technology, Hirosaki University 

 

Research Interest 

Ocean carbon cycle and related biogeochemical parameters 

Biological impact of ocean acidification 

Methodology of national and regional greenhouse gas inventory 

 

Activity in international research 

Lead author and review editor, IPCC AR4 and AR5 

Co-chair  PICES WG 13 & 17 

SSC member IOCCP (2007-2012), SOLAS (2010-2015) 
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Discussion Topics of Session 1: 

 

1. Impacts on our oceans and corresponding issues 

� Subarctic region 

� Subtropical region 

� Pacific island States 

 

2. Impacted areas and corresponding issues 

� Coastal environment 

� Ecosystems of offshore regions 

 

3. Necessary measures 

� Increase observations 

� Information dissemination 

� Creation of research partnerships 
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Session 2-1 

“Social Regional Impacts of  
Ocean Acidification in Japan” 

 

 

Masahiko Fujii 

Associate Professor,  

Faculty of Environmental Earth Science,  

Graduate School of Environmental Science, Hokkaido University  

 

 

Education 

2001 Ph.D., Environmental Earth Science, Hokkaido University, Japan 

“A marine ecosystem modeling applied to the subarctic time series observation” 

1998 M.Sc., Environmental Earth Science, Hokkaido University, Japan 

“Roles of biogeochemical productivity in the carbon cycle using a simple global ocean model” 

1996 B.Sc., Earth and Planetary Sciences, Kyushu University, Japan 

“Estimation of diabatic meridional circulation based on the UARS data” 

 

 

Employment 

Jun 2008 - Present:  Associate Professor, Graduate School of Environmental Science, Hokkaido University, 

Japan  

Aug 2006 - May 2008:  Associate Professor, Sustainability Governance Project, Center for Sustainability Science, 

Hokkaido University, Japan  

Jan 2006 - Jul 2006:  Research associate, School of Marine Sciences, University of Maine, USA  

Aug 2003 - Dec 2005:  Postdoctoral research scholar, School of Marine Sciences, University of Maine, USA  

Jan 2002 - Jul 2003:  Domestic postdoctoral research fellow of Japan Society for the Promotion Science, 

National Institute for Environmental Studies, Japan  

 

Language skills: Japanese (mother tongue), English 

Specific skills: PADI Master Scuba Diver 

 

 

Research interests 

・Future Projection and mitigation/adaptation of effects of global warming and ocean acidification 

・Education and research for developing renewable energy 
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