Long-term Time-series of Arctic BrO Derived From UV-
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1. Introduction & Motivation

* The Arctic is warming more rapidly than every other region on the planet. This phenomenon is
known as Arctic Amplification (Fig. 1) and it’s expected to have drastic ecological consequences
* Bromine has a crucial role in the atmospheric composition; In higher latitudes, during polar
spring, it is released from young sea ice, blowing snow & frost flowers, and through an
autocatalytic natural process known as BrO explosion (Fig.2), it depletes ozone by creating

bromine oxides and consequently changes the oxidizing capacity of the atmosphere ‘ | l A Br- ‘

» Our goal is to assess the changes in the halogen atmospheric composition of the Arctic due to AT P g L AT LN W BE | HOBr——BICl ﬁoﬁi‘e
Arctic Amplification and link these cha nges to meteorOIOgical drivers & sea ice conditions F;; 1:Zﬁnuc;;-zzona7.t?emf;é5ratu;élcomblarisoﬁ to 198’51 — 11-380 rlrféan f45] Fig. 2: The bromine explos}on [5]

annual zonal mean anomalies vs 1951—1980
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2. BrO Time-series 3. BrO Maps

* In order to study the evolution of BrO over the Arctic, we use UV — VIS satellite * Maps provide information not only about the temporal evolution of BrO, but also
remote Sensing instruments about the spatial distribution of the BrO

Equatorial * We observe changes in the areas where BrO plumes appear in the long run, but also
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* Spring time monthly mean total BrO VCDs lower in 2008 compared to other years
both by SCIAMACHY and GOME-2A:

—_— SCIAMACHY
?-5[}'1[}4_15 —n— SGOME-2A

7.00-10 12

6.50-10 +13

6.00-10 13

molec/cm2

5.50-10 +13

5.00-10 13

4.50-10 +13
[molec cm 2]

. /i' : -
4.00-10 +13 - | -
2007 2008 2009 2010 2011 2012

Fig. 3: Monthly means of total BrO vertical columns from SCIAMACHY and GOME-2A in the arctic
* We see that BrO explosion events have become more intense (especially after 2013)

in the 22 years daily total BrO vertical columns figure:
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Fig. 4: 22 years of daily total BrO vertical columns from GOME, SCIAMACHY, GOME-2A & GOME-2B in the arctic
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