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Ei_g;lnﬂ)g Measurement of acidity of carbon dioxide—absorbed water
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Carbon dioxide (CO2) is the main greenhouse gas in the atmosphere. If there is a
high concentration of carbon dioxide in the atmosphere, carbon dioxide will be
absorbed in the surface of the ocean. If the concentration of carbon dioxide increases,
then the pH of the water will decrease because carbon dioxide reacts with water to
form carbonic acid that makes the water acidic. Therefore, when carbon dioxide
dissolves in seawater, the water becomes more acidic, and becomes toxic for shells and
reefs, which is known as ocean acidification. In order to evaluate the effects of
increased carbon dioxide concentration in the atmosphere on marine ecosystems, it is
important to understand the relationship between the carbon dioxide concentration and
the acidity of the water. In this study, the pH changes in different carbon dioxide
concentrated water solutions were measured through bubbling carbon dioxide gas in
distilled water and using the pH meter. Carbon dioxide gas was bubbled in distilled
water for 40 minutes to make a carbon dioxide dissolved water solution. Solutions of
0, 20, 40, 60, 80, 90, and 100% of carbon dioxide dissolved water were made by
mixing carbon dioxide bubbled water and air bubbled water. The pH of each carbon
dioxide concentrated water solution was measured using the pH meter. The data were
recorded in a table, and a graph was constructed according to the data. Based on the
analysis results, as the concentration of carbon dioxide in water increased, the acidity
of the water increased. The pH of 0% carbon dioxide dissolved water was 5.47 while
the pH of 20% carbon dioxide dissolved water was 4.31, showing a relatively sudden
decrease in pH values. The pH values of 40, 60, 80, 90, and 100% carbon dioxide
dissolved water were 4.12, 4.08, 3.97, 394, and 3.89, respectively, showing relatively
gradual decreases in pH values. The measured data were corresponding to the
theoretical pH values, which was calculated using the geochemical model PHREEQC.
The results from this study provide fundamental information for understanding how
carbon dioxide in the atmosphere causes ocean acidification, and this method can be
used as an essential tool for the quantitative analysis of how changes in carbon

dioxide level in the atmosphere can affect marine ecosystems.
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Temporal variability of tropospheric ozone and ozone profiles in
Korean Peninsula during the East Asian summer monsoon:

Insights from multiple measurements and reanalysis datasets

= , |
B stw 37 AT Y (juseonbak@pusan.ac.kr)
modestu o) 7] €7 v et

Abstract

We investigate the temporal variations of the ground-level ozone and balloon-based
ozone profiles at Pohang in Korean Peninsular. Satellite measurements and chemical
reanalysis products are also intercompared to address their capability of providing a
consistent information on the temporal and vertical variability of atmospheric ozone.
Sub-seasonal variations of the summertime lower tropospheric ozone exhibit a bimodal
pattern related to atmospheric weather patterns modulated by the East Asian monsoon
circulation. The peak ozone abundances occur during the pre-summer monsoon with
enhanced ozone formation due to favorable meterological conditions (dry and sunny).
Ozone concentrations reach its minimum during the summer monsoon and then remerges
in autumn before the winter monsoon arrives. Profile measurements indicates that
ground-level ozone is vertically mixed up 400 hPa in summer while the impact of the
summer monsoon on ozone dilution is found up to 600 hPa. Compared to satellite
measurements, reanalysis products largely overestimate ozone abundances in both
troposphere and stratosphere and give inconsistent featrues of temporal variations.
Nadir-viewing measurements from the Ozone Monitoring Instrument (OMI) slightly
underestimate the boundary layer ozone, but well represent the biomodal peaks of ozone
in the lower troposphere and the interannual changes of the lower tropospheric ozone in
August, with higher ozone concentrations during the strong EL Nino events and the low
ozone concentrations during the 2020 La Nina event.

Keyword : East Asian summer monsoon, OMI, ozone
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Recently, climate change has been drawing special attention. Drilled ice core
contains thepast atmosphere conditions through analyzing chemical compositions of
the ice core. It isimportant to know the past atmospheric conditions to predict the
climate of the future. Theice core in Antarctica helps to figure out the past
temperature. To know the temperature of thepast, it is required to date the ice core
samples. Precipitation isotopes are known to show aseasonality because of its
characteristics of response to the temperature. We used isotopeseasonality for age
dating. Based on the isotopic seasonality, we hypothesized the isotopiccompositions
of snowpit and ice core have a sum sine sum. To conduct this work, weobtained
the data from the Antarctic sample, which is from Hur et al. (2021. Polish
PolarResearch). They collected the snowpit samples during the 2010/2011 Antarctic
expedition.The 6180 values (n = 39) varied between -3545 and -16.37 (-24.34 +
4.84%0, average = 10).The isotopic composition of the snowpit was constrained by a
sum of sine with two terms[al*sin(b1*x+c1)+a2*sin(b2*+c2)]. The calculation was
conducted with commercial MATLAB. The estimated function was
27.13*sin(0.007*3.74)+4.2*(0.07*-4.11). This approach can apply to the work of ice
core samples.
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