Modeling of acidification in marginal seas
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Ocean acidification is now observed in open ocean around
Japan (Ishii et al. 2011).

Biogeochemical processes associated with the acidification
are more complicated and heterogeneous in coastal ocean
(Kosugi et al. 2016). For example, the amplitude of seasonal
variations of Aragonite Omega exceeds 3 in Tokyo Bay
(Yamamoto-Kawal et al. 2015; cf. 0.5 in Ishii et al. 2011).

To elucidate the acidification trend/variation in shelf and coastal
ocean seas around Japan, we are developing ocean acidification
modeling focusing on nowcasting of the acidification processes
around Japan.
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‘Marine Crisis Watch’ project

Our research is a part of the ‘Marine Crisis Watch’ project
promoted by Sasakawa Peace Foundation (Ocean Policy
Research Institute), aiming at constructing a web-based
Information infrastructure for enhancement of public
understanding on-going ocean acidification in the western
North Pacific.

Expecting research period is from FY2016 to FY2019, 4 years.

Our group of JAMSTEC is originally developing data-
assimilative ocean current forecasting models, and thus

we are planning coupling the ocean forecasting with the ocean
acidification modeling.

Prior to model development, we have examined actual PH
variations recorded in a public water measurement data base.



Water quality measurements done
by local prefectures
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The archive includes
the data obtained in |°
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sea regions.
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the data obtained Iin -
coastal sea regions. [
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Acidification/ alkalization trends In coastal water
regions
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Distribution of slopes of linear
regression line (y=ax+b) Comparable trend
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Decrease in pH

ESTOC :0.0017=%0.0005 yr-1
(mean=*10)

BATS

0.0017=+0.0001 yr-1 in winter

HOT :0.0019=%0.0005 yr-1
JMA along 135E

0.0018=+0.0021 yr-1 in winter
0.0008+0.0019 yr-1 in summer



Apparent Acidification/ alkalization

PO INtsS Dominance of acidification points despite of
complicated trend distribution
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Statistically significant (p>0.05)
acidification/alkalization points

Relatively strong signals of the acidification points?
Acidification slope APH <0 Alkalization slope APH > 0
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We need to investigate temporal/spatial dependence of the
ocean acidification around Japan coastal ocean



Possible coupling with ocean forecasting

Our group of JAMSTEC is operating ocean forecasting models

Satellite data
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Super computers

http://www.jJamstec.qo.|p/|cope/

They would be used for investigation of the on-going acidification
In terms of ocean currents/eddies effects


http://www.jamstec.go.jp/jcope/

Numerical ocean forecasting
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Marine carbon cycle affected by ocean current
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Summary and plan

We have detected strong contrast of the acidification/alkalization
among coastal stations in Japan

Some of them might be attributed to very local processes that
never be resolved by our ocean forecasting models; however,
we will try to find some points that could be affected by the ocean
current and eddy activity as well as ones affected by some other
resolved processes including large scale fresh

water flux from the land, etc.

Nowcasting based on coupling of data-assimilative ocean current
models with eco-carbon cycle models together with detailed
observation data analysis would be useful

for such investigation

Our research may contribute to the global Marine Biodiversity
Observation Network (MBON).






Ocean acidification iIn open ocean south
of Japan
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