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Spatial-temporal variations in surface ozone over Ushuaia
and the Antarctic region: observations from in situmeasurements,
satellite data, and global models

Mohd Shahrul Mohd Nadzir1,2 & Matthew J. Ashfold3
& Md Firoz Khan2

&

Andrew D. Robinson4
& Conor Bolas4 & Mohd Talib Latif1,5 & Benjamin M. Wallis3 &

Mohammed Iqbal Mead6
& Haris Hafizal Abdul Hamid1

& Neil R. P. Harris6 &

Zamzam Tuah Ahmad Ramly7 & Goh Thian Lai1,3 & Ju Neng Liew1
&

Fatimah Ahamad1
& Royston Uning1 & Azizan Abu Samah8

&

Khairul Nizam Maulud9,10
& Wayan Suparta11 & Siti Khalijah Zainudin11

&

Muhammad Ikram Abdul Wahab12
& Mazrura Sahani12 & Moritz Müller13 &

Foong Swee Yeok14
& Nasaruddin Abdul Rahman15

& Aazani Mujahid16
&

Kenobi Isima Morris3,17 & Nicholas Dal Sasso18

Received: 25 April 2017 /Accepted: 18 October 2017 /Published online: 8 November 2017
# Springer-Verlag GmbH Germany 2017

Abstract The Antarctic continent is known to be an
unpopulated region due to its extreme weather and climate
conditions. However, the air quality over this continent can
be affected by long-lived anthropogenic pollutants from
the mainland. The Argentinian region of Ushuaia is often
the main source area of accumulated hazardous gases over

the Antarctic Peninsula. The main objective of this study is
to report the first in situ observations yet known of surface
ozone (O3) over Ushuaia, the Drake Passage, and Coastal
Antarctic Peninsula (CAP) on board the RV Australis dur-
ing the Malaysian Antarctic Scientific Expedition Cruise
2016 (MASEC’16). Hourly O3 data was measured contin-
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