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At the end of the last century due to intensive development of remote methods 

(observations from space) and extensive application of isotopic methods in Earth Sciences, 
independent proofs of climate variability were obtained. From these results many scientists 
consider that global warming is occurring now. The main cause for this is attributed to the 
continued increase of greenhouse gas concentrations in our atmosphere over the last century. 
Rising CO2 concentration in atmosphere acidifies ocean. Other anthropogenic gases such as 
SOx, NOx and NH3 are also considered which alter carbonate chemistry of ocean and lakes. 
Eutrophication of coastal ocean and its deoxygenation is another global problem which linked 
with acidification. Aim of this study is estimation rates of deoxygination and acidification of 
the Japan/Est Sea (JES). Published data and our own data demonstrate seasonal 
deoxygenation and acidification of bottom waters on the shelf of north-western part of the 
JES. Seasonal hypoxia of the bottom waters of Amursky Bay (shelf of JES) was occurred 
since middle 70th of last century. This regional hypoxia coincides with the global processes 
such as an explosive increasing of hypoxia events and eutrophication in coastal ocean. It 
shows that over recent 80 years a rate of acidification there has been changed from 0.008 
unit_pH/year (1938) to 0.0032 unit_pH/year (2013). Main reason of coupled process of 
deoxygenation and acidification on the shelf is eutrophication of coastal waters. For the open 
sea the time-series observations in the north-western part of JES carried out from 1999 till 
2014 along 132o 20’ E and 134o 00’ E longitude were chosen as most carefully sampled for 
study interannual variability of hydrochemical parameters (DO – dissolved oxygen, pH, TA, 
pCO2 – carbon dioxide partial pressure, DIC – dissolved inorganic carbon, phosphates, 
nitrates, silicates) of the sea. For limitation effects of seasonal and spatial variability the data 
obtained in warm period were used only and all data for depth shallower than 500 m were 
discarded because they reveal strong natural fluctuated variability mostly due to strong 
mesoscale dynamic structures. Our results demonstrate that pH and DO concentrations in 
intermediate, deep and bottom water masses are decreased with time. Opposite tendency was 
found for DIC, pCO2 and nutrients (silicates, phosphates and nitrates). Maximum rate of 
acidification corresponds to 750 m. Annual rate of increasing of CO2 partial pressure exceeds 
more than two times than atmospheric one. Maximal rates of interannual variability of others 
hydrochemical parameters also correspond to 750 m depths. Observed variability of the 
hydrochemical properties can be considered as eutrophication of the JES. It was suggested 
that main reason of eutrophication of open sea is atmospheric precipitations of the nitrogen 
oxides. 

 
Keywords: Deoxygenation, acidification Japan/East Sea, eutrophication 

mailto:tpavel@poi.dvo.ru

